’  electmnms tud y

L]/ HHIHH

INTERNATIONAL

% INTERNATIONAL pnwmsmw"’ 2

9-

leo o5 ~;~
— FREE TANDY CA mmnur -

PET HOME COMPUTER o S
WHITE LINE FOLLOWER el
CASINGS SURVEY —~ “S—<

... NEWS. . . .PROJECTS. . . . MICROPROCESSORS.. . .AUDIO...




INTERNATIONAL POWERSLAVE
200 watt AMPUFIER POWERTRAN

COMPLETE KIT AS FEATURED IN THIS ISSUE OF E.T.I.

Super-Fi performance for studio /monitoring / hi-fi use with the inherent reliability and ruggedness for the most demanding
group/disco applications.
Features * over 200W rms continuous from each of 2 totally independent DC coupled amplifiers — over 800W peak power

+ highly or|g|hal fully complementary high linearity o/ p stage utlizing the inherent symmetry of no iess than 4 differential pairs!

* ultra low feedback {an incredibly low 14d8 overalll} together with super high slewing rate (20/u S) banish ricochet effects and TID!

* distortion only O 03% at FULL power 1KHz rising to only 0 07% at 10KHz (how many high power amplifier producers dare to quote at this frequency?)

* independent stabilized power supplies driven by custom designed TOROIDAL transformers

* inherent reliability — monster heat sinks for cool running at the hottest venues — electronic open ang short circuit protection — 4 rugged power
transistors/amphtier — each 250W rating
professional quality — metal oxide resistors, cermet adjusters fibre glass boards, sturdy 19 rack mounting cabinet complete with sleeve and feet for free
standing work too

easy to build — plenty of working space with ready access to all components, mimimal wiring extensive instructions suitable for both experienced constructors and
newcomers to electronics — can be purchased one channel at a ime

*

*

value for money — quality and performance comparable with ready-buiit amplifiers costing over £600!

*

OVER 800W
PEAK POWER!

PS14001 SLAVE MODEL PS14002 STUDIO MODEL
Pack Price
1. Fibre glass prinled circuit board for power amp . ...... ... ... ... . f4.20
2. Set of capacitors. metal oxide resisters. thermistor, cermet pre-seis for
POWEr amp . ... £6.40

3. Set of semiconductors for power amp with mounting hardware, ceoling tabs £27.60

4. Pair of monster btack drifled heat sinks. transistor meunting bracket .... . £6.90 e — S P E c IA L 0 F F E R P R I c E fO r

5. Toroidal transformer: Primary 0-117V-234V. Secondaries 42-0-42V. ¢-15V.

0-15V. Electrostatic screen . ............... ... ... ... .. . . .. . £19.20 I s et .
6. Set of all parts for stabilised power supply including fibre glass printed circuit gx gég; Eg-‘g CO m p | ete P S I 4 OO 1 K 1t
board. g bracket. s, resislars, capacitors. efc. ... . £20.50 s 52 -go
TA Set of all parts for buffer/overdrive unit including fibre glass printed circuit .
board. semiconductars. resistors. capacitors. contrals — required for PS 4001 ég‘ ?gzng g (2) . ':g £ 2 0 5 - 00 + VA T
DAl . £380 .
78 Set of parts for peak power meter including professional quality meter, fibre BC212¢L £0.12
glass printed circuit board. compenents. central — required for PSI 4002 anly ~ £11.50 g Bi ; g :g a ;g
8. Set of all miscellaneous parts including sackets. illum. mains switches, fuse . A
holders. fuses, cul-ouls, cable.etc. .............. . ... ... ... . . E12.10 giigg gg:g Complete PSI4002 Klt
q. Cabinet incleding chassis, anodised silver on black panels. fixing parts, elc. BFR41 50'30
Please state whether Slave of Studio medel required ... ... ... .. ... . £27.50 )
10. Handbook £0.50 or free on request when ordering any of above packs. a’jissbo 3 :ggg £ 2 20 - 00 + VAT
2 each of packs 1-7 (A or 8). 1 each 8. 9 and 10 are required for complete 200 MJ15004 £4 ) 10
+ 200W professional amplitier. )
Total cost of individualty purchased packs PSI 4001 £216.80

PSI 4002 £232.20

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

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

De Luxe Linsley-Hood 75w Amplifier

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

30w VERSION (T30+30) oNLY £38.40 + vaT

PRICE STABILITY: Order with confidence! Irrespective of any price
changes we will honour all prices in this advertisement until May 30th,

19781 ETI April. 1978 1ssue 1s mentioned with your order Errors and VAT OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

rate changes excluded
U.K. ORDERS: Subject to 12%2% surcharge for VAT (1 e add % to the

price} No charge 1s made for carniage, or at current rate if changed

SECURICOR DELIVERY: For this optional service (U K mainland only),

anAdLCEzS%)()(:/Jl:ﬂtrglilflsil‘;ce))up:rre‘f(:r to collect your kit from the factory call at PO RTWAY | N D U STR | AL ESTATE A N DOV E R
Sales Counter (at rear of tactory) Open 9 am -4 30 pm Monday- ANDOVER, HANTS SP1 O 3NM (STD 0264) 64455

Thursday
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ELECTRONICS LTD

HF 7948 FRONT END

£13.12
Inc. VAT, P&P

TECHNICAL CHARACTERISTICS:
QOutput termir.al for digital frequency meter;
Antenna impedance - 75 to 300 Ohms;
Frequency ranges 87.5to 104 MHzor to 108
MHz; Sensitivity - 0.9 uV 26dB signal to noise
ratio *75 kHz deviation; Intermodulation
80dB Image rejection - - 60dB; Tuning voltage
- 1V to 11V; Total gain - 33dB; Intermediate
frequency - 10.7 MHz; Power supply voltage
+15V; Power consumption 15mA;
Dimensions 104 x 50 mm.

TECHNOLOGY:

Double sided epoxy printed circuit board with
plated through holes; Dual gate effect
transistors; Silvered coils.

THE MOST

COMPREHENSIVE RANGE

Fl1 2846
IF AMP AND DECODER

Inc. VAT P&P
TECHNICAL CHARACTERISTICS:
Intermediate frequency - 10.7MHz; IF
Bandwidth - 280kHz; Signal to noise ratio
70dB with 1mV input; Distortion - mono
0.1%, stereo 0.3%; Sensitivity - 30uV up to
the 3dB limit; Channel separation - 40dB at
1kHz; Pass band - 20 to 15,000Hz; Rejection
at 38 kHz greater than 55dB; Am rejection -
45dB; De-emphasis - 60 to 75,s. Pilot
capture at 19kHz +4%; Channel matching
within less than 0.3dB; Output impedance -
100 Ohms; Output voltage - 500mV; Phase
locked loop stereo decoder; Output for LED
VU-meter; Null indicator; Qutputs for AGC
AFC and inter-station muting; Consumption -
55mA LEDs extinguished, 100mA LEDs
illuminated; Power supply - 15V; Dimensions

195 x 76mm.

CIRCUIT TECHNOLOGY:
Epoxy printed circuit board; Monolithic
integrz:)ted circuits, Vceramic fiter. _

OF TUNER MODULES

EVER DISPLAYED

ALS 1500
STABILISED POWER SUPPLY

{2
Inc. VAT, P&P

£2.53

TECHNICAL CHARACTERISTICS:
Output voltage - 15V; Max. output current -
500mA; Thermal coefficient less than 1TmV/
*C; 15V power supply for modules HF 7948
and Fl 2846; Supply protected against short
circuit (power and current protection);
Dimensions - 65 x 55mm.

TECHNOLOGY:
Double sided epoxy circuit board; Monolithic
integrated circuit.

OPTOELECTRONIC OPTIONS

£8.06
Inc. VAT, P&P.

LED VU-METER

Station strength indicator

£8.77 ,
Inc. VAT, P&P

TOUCH CONTROL
PRE-SELECTION UNIT

LED channel indication

Inc. VAT, P&P ERCh
ILLUMINATED POINTER

Station finder

£22.74
Inc. VAT, P&P

FREQUENCY METER

Digital display of received
station frequency

£4.35
Inc. VAT, P&P

NUMERICAL DISPLAY

Pre-selected channel number

CROSSLAND HOUSE

~ NACKINGTON - CANTERBURY - KENT |
Telephone: (0227) 63218

Telex: 965780
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NEW SEASO

N'S COMPONENTS

BRIDGE RECTIFIERS CASES PANEL METERS
ALUMINIUM BOXES. Made from bright all., folded construction .
SILICON 1 amp e o compn with o o0 it e
Type Order No. Price Value No. . Price  Value No.  Price
50V RMS BR1/50 £0.20 o e P s P | 050U 1302 £6.70  O50UA 1307 £5.50
100V RMS BR1/100 £0.22 160 ain ain 1%in 62p' 0-100UA 1303 £6.70 0-100UA 1308 £5.50
oy ST S S R T
400V RMS BR1/400 €0.36 ro2 it i S o | osov 1306 £8.40  O.50V 1311 £5.50
2in tin a4p®
SILICON 2 amp 63 &0 8 q D MIN. LEVEL METER
50V RMS BR2/50 £0.45 S 2 o an 195 | mm2eTvee Size 23 x 22 x 26mm
100V RMS BR2/100 £0.48 167 6in 4in 2in 86p’ 3':"2:2 x42 ‘30"”[‘“ - Sensitivity 200UA
200V RMS BR2/200 £0.52 0-50UA 113 540 1920 :;':3
400V RMS BR2/400 £0.58 INSTRUMENT CASES. In two sections vinyl covered top and | 7 {MA 1315 £5.40 .
.68 sides, aluminium bottom, front and back. N
1000V RMS BR2/1000 €0 o 2 e Height G Vu METER
155 8n YA 2irv €1.40° BALANCE/TUNING §Z§sﬁ33 4?;063;"’“
156 Tlin 6in 3in £1.80° v
157 6in A%in FEATS £1.25° Size 45x 22 x 34mm No. Price
BOOKS BY BABANI 158 6in 5%in 2¥sin £use- | Sonsivity 10070/100UA - 1321 £2.00
Purchase books to the value of £5.00 from the list 1319 £2.00 glﬂééﬂu?lzﬂ-;%z‘rsn
below and choose any 60p pak from this page FREE. =55 0 1U0 e BT
) Sensitivity 1000 ohms/V
BP2 Handbook of Radio, TV & Industrial & Transmitting %C/AL OF.F-EB/ MINIATURE BALANCE/ AC VOLTS 0-10. 50. 250, 1000
Tube & Valve Equivalents 60pt ¢ TUNING METER DC VOLTS 011%_ 50,0%50A|000
Handbook of Tested Transistor Circuits 40 T Size 23 x 22 x 26mm DC CURRENT 0-1-100m.
BP3  Engineers and Machinists Reference Tables 40:1 AGFA CASSE ES zenswuy 100/0/100MA s s:smlance 0-150K ohms prce
B::S Radio & Electronic Colour Codes and Data Chart STEREOCROM |gi8 £1.95 1322 £7.50
BP7 15 P
BP10 Modern Crystal and Transistor Set Circuits for Be ?n1 307 C60 RRP.£2-63—. . . Our pr!ce £1.60
- 'S‘:'Csond Book of Transistor E - gSP; 308 C90 RRP£2-B4—. . . Our price £1.80
istor Equivalents i
BP15 Constructors Manual of Electronic Circuits for t’l:e 309 C120 RRP.£3-48- .. Our price £2.60
Home 50pt N TRANSFORMERS
BP16 Handbook of Electronic Circuits for the Amateur | SFD — Super Ferro Dynamic )
Photographer . sopt | 310 C60 RRP £148- .. Our price £1 .00 MINIATURE MAINS Primary 240V
BP18 {Brg:l‘isc:nd Beginners Book of Practical Radio andsE(;ec*- 311 C90 RRP.£1.89 . .. Our price £1.50 w:n two independent ieycpoendary windings s
BP22 79 Electronic Novelty Circuits 7521 312 C120 RRP.£2-62" . . Our price £2.00 | 2024 MI2800.6%. OGVAMS £1.50°
BP23 ??‘ Book of Practical Electronic Projects 75pt 2025 MT1500-12V. 012V R £1.50
BP24 Projects Using IC741 (or equivalents) 75pt
BP26 Radio Antenna Handbook for Long Distance Recgp- DIODES s"- G-P-
tion and Transmission 85p+t 300mwF‘tJo PlvT(énSa;.l)Ers)uB-Mm MINIATURE MAINSSanary 240V .
g R LLY No. econdary Tice
BP27 fnam ghart: Ioi Radio Electronic Semiconductor and ideal for Organ builders 2021 6V-0-6V 100mA 90p*
GRTS ST o . 60, 30 for S0p, 100 for £1.50, 500 for £5, 1,000 for £9 2022 9V-0-9V 100mA 200’
BP29 Major Solid State Audio Hi-Fi Construction Projects 2023 12V-0-12V 100mA 95p*
. 85pt
BP32 How 1o Build Your Own Metal & Treasure Locators INTEGRATED CIRCUITS
85
BP34 Practical Repair & Renovation of Colour TVs 9531 cmos :‘AMP MAINSSPrima;y 240V .
BP35 Handbook of IC Audio Preamplifier & Power Amplifier Type Price Type Price Type Price 9 oconcany ICo
Construction 95pf | cpsooo eo1s  cpaozz  eoso  coeoss  er3o [ 2050 Y Ao BN EREE
BP36 50 Circuits Using Germanium, Silicon & Zener Diodes | CD4001  £0.18 €D4023  £0.20  CDA047  £1.10 | 5554 12V.0.12Viamp  £2.60° P &P 55p
75pt CD4002  £0.18 CD4024 co.go cg4o49 £0.55 5079 15v-0.15V 1 amp £2.75 P &P 86p
BP37 50 Projects Using Relays. SCR'sand TRIACS 1.101 | Coso0y  eo.18 A0 I Doea ey ol ign 2030 30v.030V 1 amp  €3.45°  P.&P. 86p
B8P39 50_(FET) Field Effect Transistor Projects 1.25¢ CD4008  £0.98 CD4027 £0.60 CD4055 £1.40
129 Universal Gram-motor Speed Indicator 8pt CD4009  £0.58 CD4028  £0.98  CDA056  £1.35
160  Coil Design and Construction Manual 75pt CD4010  £0.58 CD4029  £1.15  CDA069  £0.40 STANDARD MAINS Primary 240V
161 Radio, TV and Electronics Data Book 6opt | D201 928 ey O S o || e y mains ilable in ¥ amp. t amp
196  AF-RF Reactance — Frequency Chart for Constructors c340|3 £0.52 CD4035 €1.30  CD4072  £0.23 O PG, S L B I
15 CD4015  £0.98 CD4037 £0.85  CD40B1  £0.20 i "
202 Handbook of integrated Circuits (ICs) Equivalents a':nj CD4D16  £0.50 CD4040  £0.95  CD40B2  £0.23 X°‘;agaes{.’(>va'1lib|:5by1u7se1°9lzp; 31, 33, 40, 50, 25-0-25V
Substitutes 75pt CD4017  £0.98 gggg:; 23'§§ gggg:? £1.38 ,7.8,10, 14,15, 3 . 40.
205  First Book of Hi-Fi Loudspeaker Enciosures 75 Cba018  £1.00 i 1S No. Raung Price
213 Electronic Circuits for Model Railways 2o} CO4019  £0.55  CDi0is cosa  c(basis eis | 204 ey 560 R
214 Audio Enthusiasts Handbook 85 98 CD4045 £1.40  CD4520 €125 . i i
216 Electronic Gadgets and Games asﬂ cosoz1 €0 2082 2ne €280 CEHIEIRLO
217  Solid State Power Supply Handbook 85
219  Solid State Novelty Projects 8531 LINEAR
220 Build Your Own Solld State Hi-Fi and Audio i
Accessories 85pt Type P"c? Type P"ce, Trpe G .P. SW|TCH IN G TRAN S o
222 Solid State Shornt Wave Receivers for Beginners95pt CA3011  £1.05° LM3gy £1.85 UA710C g
: . CA3014  £1.70 LM3900N £0.65° 72710 .
223 50 Projects Using IC CA3130 95pt CA3018  £0.75" MC1303L £1.48° . TO18 SIM. TO 2N706/8
224 50 CMQS IC Projects ) 95p+t CA3020 £1.70° MC1304P £1.90" .
225 A Practical Introduction 1o Digital IC's 95p CA3028 £1.02° MC1310P £0.95" . BSY27/28/95A. All usabie devices. No open and shorts.
226 How 10 Build Advanced Short Wave Receivers 1.201 CA3035 £1.70 MC1312PQ . ALSO AVAILABLE IN PNP similar 1o 2N2906, BCY 70
RCC Resistor Colour Code Disc Calculator 10pt ‘-ﬁgggf 03z . £1;004 g 20 for 50p, 50 for €1, 100 for £1.80, 500 for £8, 1,000 for £14.
CA3043  £1.85' MC1350 £1.20° L When ordering ph NPN or PNP
Boo‘(s BY NEWNES 0\3045 £0.80 MC|351P c‘zo. £0. en ordering please state or
CA3052 €1.60° MC1352P £1.40° X
. CA3054 £1.35° MC1456G £1.40° .
No. 229 Beginners Guide to Electronics Price £2.25¢1 CA3075 £1.50° MC1466L £4.50 b
No. 230 Beginners Guide 1o Television Price £2.25¢% CA3081  £1.50" MC1469R £2.95 748P £0.35° JUST OUT — NEW EDITION
i i CA3089 £2.10° MC1496G £0.98°  SN76013N
No. 231 Beginners Guide to Transistors. Price £2.25¢ CA3090 £4.25 £1.75° BI-PAK CATALOGUE
No. 233 Beginners Guide to Radio. Price £2.75%1 CA3123  £1.90° NE536 £3.50° SN76023N N
No. 234 Beginners Guide to Colour Televisio;.A 52 CA3130  £0.93" N B £1.75 Send for your cogy nokw! Enclosing 65pft to
rice £2.251 CA3140  £0.90° NES40  £1.50° SN76110 £1.50° cover posta nd packing.
No. 235 Electronic Diagrams. Price £1.80% tmggl 22-::‘ NES50  £0.95 g:;géég 2‘1’.32' (Y R p g
No. 236 Electronic Components Price £1.081 3y NES55  £0.32 .75
No. 237 Printed Circuit Assembly Price £1.08 | LV308 £1.48  NEsse 082 e £03s WORLD SCOOP! JUMBO
No. 238 Transistor Pocket Book Price £3.90+ IM3205v NES62B £395  TAAG21A £2.00° g
No. 225 110 Thyristor Projects Using SCRs & Triacs. €1.50 NE565A £1.75°  TAABB1A £1.85° SEMICONDUCTOR PAK
Price £2.501 LM320-12v X NE566  £1.50° Tgoéggo c;.;g-
No. 227 110 MOS Digital IC Proj NES67  £1.80° T8A £2.20°
© Conissc/m,os igital IC Projects ;?irc:ahz;.;?i tM320-15v UA702C  £0.46° Tg:ggéa Eggg' Transistors, Germ. and Silicon Rectifiers, Diodes
No. 226 110 Operational Amplifier Projects for the Home LM320-24v Lﬁ%%A 0o U ks Triacs, Thyristors, ICs and Zeners
Constructor Price £2.501 UA709C £0.25° TBAB20  £0.80° ALL NEW AND CODED
No. 242 Electronics Pocket Book. Price £3.751 LM380-14v 72709  £0.46" TBA920Q £3.40 Approx. 100 pieces. Offering the amateur a fantastic bargain PAK and an
No. 239 30 Photoelectric Circuits & Systems. P 709P €0.25°  TCA270S £2.20° enormous saving
Price €£1.80¢ ORDER No. 16222 £2.25
PLEASE WORD YOUR ORDERS EXACTLY AS PRINTED,
NOT FORGETTING TO INCLUDE OUR PART NUMBER AND { }
YOUR NAME AND ADDRESS IN CAPS
ADD 12'2% TO PRICES MARKED . ADD 8% TO OTHERS . ——
EXCEPTING THOSE MARKED . THESE ARE ZERO RATED DEPT.ETI 4 P.O. BOX 6, WARE, HERTS
POSTAGE AND PACKING Components Shop: 18 Baldock Street,
Ploass add pastage as follows: Small orders 25p; Msdi rd
50p: Lvgs orors 75, Minimarn order £1.00, T oo oraer Ware, Herts.
ELECTRONICS TODAY INTERNATIONAL — APRIL 1978 5
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| Basic 256
Q/byle RAM

Memary/ Port
¥ Address decoding

Extra 512
byte RAM

B Address & Data
Busses for
Expansion

e ’T_‘-’/'J Spare
3 . . k) RAM 16pin skt
== t

Resel&T",'m”up s Caontrot

Run modes
All component & sockets included in Basic kit except those marked * {Fufl kit aniy)

2+3="7

Both SCRUMPI 2 and SCRUMPI 3 are powerful
MPU kits in their own rights . . . Together they
make one of the most powerful MPU Hardware/
Software development systems available. Please
write for details of combined kit/upgrade offer.

Quantity discounts are available to OEM

SCRUMPI 2 is a single board MPU system based on the SC/MP2 microprocessor chip. Switches users, Distributors, Retailers and
allow Single-step/Halt/Run modes with PROM or RAM bootstraps, RAM protect and interruption. P a

Basic kit includes all IC sockets, all ancilliary components, SC/MP2, drivers, decoders, latches and Tra"“ng Establishments.

256 bytes of RAM. Full kit includes additional 512 byte PROM & 512 byte RAM.

SCRUMPI 2B £55.56 + VAT
SCRUMPI 2F £74.07 + VAT

SCRUMPI 3 is a single board MPU system based on the SC/MP2 microprocessor chip and

including Keyboard, VDU interface, UART, two 8 bit parts, 128 byte RAM, 1K PROM and sockets

for additional 1K PROM & 1K RAM

SCRUMPI 3 Basic kit £154.92, with case & PSU £189.75.

' 68 Ebberns Road
Hemel Hempstead
Herts HP3 9QRC
Tel 0442 62757

BYWOOD ELECTRONICS



news digest.

strike me

Straight out of Star Wars is a ‘Strike
Sight’ computer from Ferranti.

The further away from the target a tacti-
cal aircraft can release a bomb load the
greater chance the pilot has of returning
safely. In particular, when releasing bombs
equal to thousands of tons of TNT, unless
the load can be released from an aircraft
flying at very high altitudes (most tactical
aircraft are not built for this), the only way
is to release the load at some distance from
the target.

The strike sight computer enables the
pilot to do just that. The computer receives
signals from and transmits signals to the
range and doppler radars, the master
reference gyro, and the altimeter. It guides
the pilot on the approach to the target. At a
specific time from the target the pilot
selects whether to release the bomb or to
abort the attack and pull out. At a precise
interval thereafter, having selected to make
the attack, the pull out begins and the
computer takes over — the bomb is
released automatically.

The only direct decision required by the
pilot is whether or not to release the bomb.
When he has made the selection the com-
puter computes the release times and the
pull-up process is initiated.

level out

Pictured here is the Dawe Sound Level
Meter 1405C. This device has a very wide
dynamic range, from 34 to 130dB — from a
whisper to well above the loudest shouting.
Dawe Instruments Ltd, Concord Road,
Western Avenue, London W3 05D.

getting
abuzz

Wired like an ordinary plug and looking
not much larger, the BUZZ PLUG may be
fitted as a direct replacement for a standard
plug.

The slightly thicker top actually contains
some newly designed microcircuitry which
continuously monitors the mains supply. In
the event of a power failure (due to
accidental switch-off, power cut, blown
fuse) the plug produces a loud instant-
aneous warning which will persist until
some action is taken.

The plug is powered by a single inex-
pensive battery which will give up to 60
hours warning. Typical applications in-
clude use with freezers, fridges, incubators
and equipment which must run constantly
or would require recalibration. Abbatal is
the manufacturer, and further information
is available from Ian Jones on Basingstoke
(0256) 56417.

all yer mpus inone chip

o
a
r
13

—_—
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JEes

6800 +CPU

A7 D7 110 28—
A6 D6 11027 ™
AS D5 1/026 =™

100 TIN
170 1 TOUT

Ab D& 11025
43 D3 /0 24 o————3
A202 110 23—
A D022
AD DO VO 2t

#0 PORTZ13

1102 4R
110 3 SCLK
10 & 510

Y0 PORT 2

Riw 35

As 18

AlS 1/0 20
Al 10 19
A1} 1/0 18
A2 11017
AN 11016

ADORESS

<
TIMER

SERIAL
110

AlQ 170 15 DATA

170 PORT & &

A9 11014
A8 /013

T

110 PORT &1

v 0 STANDBY ———4

o] RAM

126x 8

2048 x 8
ROM

Motorola, manufacturers of the 6800
MPU has announced the introduction of a
new one chip microprecessor in May. The
chip, the MC6801 includes 2K-bytes of
ROM, 128 bytes of RAM, a 16-bit timer,
clock, serial output and 31 input/output
lines.

The MC6801 is not a cut-down low end
microprocessor but a very large scale inte-
gration MPU with an equivalent of 40,000
devices on the chip. The 6801 implements
the full 6800 instruction set with the
execution time of many key instructions
reduced.

right hook

In a historic ruling, the US Supreme Court
has confirmed that private individuals have
the right to buy or make their own
telephone equipment and connect it to the
US telephone network.

Under the ruling it will be legal to hook
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up as many devices as the user wishes —
computer controlled systems, 'phone
diverters, memory diallers, picturephones
etc, etc. The only restriction is that the
various bits must meet the relevant FCC
requirements.




LINES FROM OUR VAST STOCK Please add post 35p per order

THESE ARE ALL SPECIAL OFFERS BELOW MANUFACTURERS PRICES ALL NEW STOCK, FULLY
GUARANTEED All prices inclusive of VAT

EXPORT ENOQUIRIES INVITED ON ALL ITEMS i

DIGITALE LT
24 HOUR Ko

BUILT-IN

+ VAT 48p
P&P 25p

16.50
+-VAT £1.32 POST FREE

Six button sslector switch with buiit in 100K pots. Self cancelling buttans. ideal tor use with vancap
tuned FM sets and TVs 120x64x55mm £2. 10 for £15. 100 for £125.

"BOWMAR 9 digit calculator display with P C_connecior O 17 digits, common cathode with red heze
£€1.25. 10 for £10.

TEXAS 19 gold plated snap key contacts on gold plated P C. Board — all kingds c setul apphicatior
Size 70x80x2mm Height 65p. 10 for £5. 100 for £40.

‘OSMOR change over reed reiay with 12V coil. Approx 20mA operating current 59x17x13mm §0p.
10 for £4. 100 for £30.

Small mains tranformers with 240V pri. 12V @ 100mA 60x40x4 2mm 96p. 10 for £7.50. 100 for £65.
\:lglve type 40. 1 Dutput TX 61x 1 5x42mm 75p. 10 lor €6. Output TX ELB4 BOx53x34mm 95p. 10 tor

“Clocking osciltator PYE DYNAMICS thick him 1 MHz 5V supply 19x25x6mm 88p. 10 for £7.  +
FAIRCHILD FND 10 0.15" 7 segment display. Common Cathode §0p. 10 for £4.50. 100 for £30.
Tone Controls on P/ C £4.95

v
A
L
Size155x14x4.5¢c/m ! ‘EI

WITH CIRCUIT TRANSISTOR

CATALOGUE

AND EQUIPMENT

6+6 WATT STERED 24/28v 8ohm 1
Input 50/ 60 M/ V. Into 500K

10+ 10 WATT STERED PAG/25
Input 300 M/V. Into 100K ¢s

Size 18 x7 3x4.8cm SEND STAMPED
24 volt £5.95 (12%2p UK)
4 ohm WITHICRCEN) ADDRESSED ENVELOPE

(min 9% x 6%")
FOR YOUR COPY NOW

Buift 5 watt power amplifier Gould-Advance. 4-8 ohms output, up to 24V supply 500mV inio 2K
nput. Complete with instructions. 11 5x6x3cm €3.00. 10 for £22.50.
Suitable power supply tor above, in kit form, £2.20.

I

HONEYWELL imi integral Amp| 8vDC£2.50 ea. 10 for £22.

AUDIBLE TRANSISTORISED WARNING DEVICE 6-12 volts. Size 30mm x 10mm Polarised 50p
ea. 10 for £4. 100 for £35.

SUPPLY PANEL containing 6 high quality 0 1uF 10% 1KV poly capacitors, 102x19x75mm 35p. 10 for
£2.50.
ALMA push-button reed switches, push 1o make High reliability. 18x27x18mm 35p. 25 for £7. 100
for £25. 1000 for £225.

BURROUGHS 9 digit Panaplex calculator display. 7 segment 0.15" digis neon type with red heze
socket and instrucuons £3.50. 10 for €30. 100 for £250.

TV sound converter through your FM tuner module. Complete with instructions £5.50.

1.C Audio Power by TOSHIBA 35 WATT module. B ohms o/ p 200mV mto 47K for tull output 0 3
dhstortion {max}. B0V power supply required. £8.50. 10 for £75.

10.7MHE crystal filters. Size 35x25x20mm  25KHz band width for NBFM £7. 10 for £60. :

TEXAS 445 Digit C. Cathode Display with 16 pin DiL Base. 0.2" digits.

Pair £1.50. 10 pairs £12.50. 100 pairs £100.

22" 40 ohm speskor 250 M.Wart — Ideal for that small space 78p. 10 tor £6. 100 for £50.

3 DIGIT 7 SEGMENT DISPLAYS. C cathode pack of 2 wilth data (one or more segments are missing)
60p pack. 10 packs for £6.

TBA 120A 75p. 10 for £7. 100 for £5S5.

SOLDER af half price, 5 packs of 2 metres 18 gauge Servicol £1.20. 20 packs £10.

AVO meter movements for a military version of the Avo 8. Precision 37 & micro Amp 5U A with integral
shunt) movement Electronic voltmeter circuit available on request £8.50.

28 pin calendar/clock chip type MK501 788 tor use with common ¢athode LED display (with circun,
£4.49,

ALL NEW TESTED, CODED,
PACKS OF SEMI CONDUCTOR DEVICES GUARANTEED

Ten  Hundred
Packs _Packs

10-8C171A Plastic 8C107 type 75p £6 £50
TTt 8-Gates 7420. 7430. 7451 80p £5 £40
TTL 6-Gates and Complex Mixed 75p £6 £50
15-1% Watt Zeners 3.9-91 volt mixed 89p £7.50 £65
10-10 watt Zeners mixed voltages 95p £8.50 £75
10-400 M /W Zeners 3.3-33 volts 65p £5.50 £45
£5 - Germanium & Silicon Diodes S5p £5 £40

5012 12 digit calculator chip. 4 tunctions. with circuwils and data £2.50.
VITALITY 12V 0.15 amp. MES Bulbs. 100 for £5. 1 000 for £40.

BECKMAN 500KHz wriggerable clocking oscillator for use with calculator chips elc 5V supply
25x10x12mm £1. 10 for £8. 100 for £65.

Re-setiable thermostatic switch. A push bulton on-off switch which automatcally drops out when the
ambient temperature exceeds 72 C 47x29x46mm 75p. 10 for £6.50.

FT243 crystal packs. 10 crystals of mixed frequencies between 5800 and 8500 KHz OQur ce ol
frequencies) 1deal for re.grinding

£1.50 per pack. 10 packs £10. 100 packs £85.

Ditto. 10X packs of 10 crystals 250 ke s-50 mc/ s £1 pack. 12 packs £10. 100 packs £70.

Calculator chip CT5002 12 diget four functions for common cathode multplex displays ONLY £1.95
complete with crrout

1 MHz HC6U quartz crystals. For fraquency meters. clocks. frequency references etc 1 7x19x7mm £3.
TAPE HEADS ' track. Record Marriott. XRPS36 £5. XES11 erase £1.25. XRPS 18, £3.50.

T4/RF LONG-MEDIUM & F/M TUNER WIiTH MC1310 DECODER # 5-BUTION SELECTOR
SWITCHES * INPUT SELECTORS FOR GRAM AND TAPE # Supplied compiete with FRONT-END TUNER
AND FERRITE AERIAL * SIMPLE INTERCONNECTIONS # Size 19x13cm

THIS QUALITY AMPLIFIER £10.95 WITH CIRCUIT

POWER UNIT KIT FOR ABOVE MDDELS 25/28 VOLTS £2.95.

MULLARD TUNER MODULES with dala

LP1171 combined AM/FM IF stip—€4 LP1179 FM front end with AM tuning gang. used with
LP1171—£4 'LP117) and 79 par —£6.50. 'LP1157 complete AM sirip—£2.05. Ferrie Aenal — 95p
with cireuts

....NEWS

hammer fet-ish

A new range of low cost
VMOS power FETs in
plastic have been intro-
duced by Siliconix. These
devices are aimed at
replacing conventional
bipolar transistors in a
great many applications.
This development in
VMOS technology has cut
the price of such devices
by a third enabling them to
compete directly with
bipolar devices.

The direct interfacing
with most logic families
makes VMOS ideal for use
in computer peripherals,
micro- and mini-computer

systems, process control,
etc. In addition to the
many existing applica-
tions, VMOS should open
up many new areas in
telephone switching,
analogue switching, and
unlike conventional FETs
or bipolar devices, VMOS
transistors are inherently
linear and ideally suited to
use in linear power
amplifiers from audio right
through to VHF.

Siliconic Ltd.,
Llanllienwen Close
Morriston,
SWANSEA SA6 6NE

”kas AH mail to: Henry's Radio 404 Edgware Rd, London W2
~~_RADIO

LONDON W2: 404 6 Edgware Road. Tel: 01.723 1008

digital dialing

Unilever have recently had a new com-
puter controlled telephone system installed
in their Rotterdam headquarters. The sys-
tem comprises a Philips computer control-
led exchange with electronic switching and
the latest pushbutton keyphones installed
throughout the building. Now each phone
has its own ‘switchboard’ capability and
supports many new facilities such as short
code dialling, automatic cal] back and
3-way conversations.

The new system should make
telephoning quicker, easier and more
effective (in 1976 the phone bill came to
over £200,000 — more than £200 per per-
son!).

A similar system will be installed in their
London offices in the future.

bbce get it taped

The BBC and 3M have coilaborated to
develop a new tape recording system
claimed to provide 90 dB noise figure. The
system will accommodate 32 tracks on
one-inch tape at an undisclosed tape speed.
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lcd giving a, hand

A Scottish company, Murrell Dynamics,
has designed an LCD watch with an
analogue-type ‘dial’. The main problem
which Murrell has overcome is reducing
the number of connections required to
address the segments which comprise the
‘hands’.

The 100 mm diameter prototype (which
Murrell claims can readily be reduced to 25
mm) utilises two concentric rings of 60
radial lines — the inner ones are addressed
uniquely for the hours indication, the two
rings together for minutes, and the outer
one for seconds.

Hewlett-Packard have an-
nounced red and yellow
seven-segment displays
which can be viewed in
direct sunlight or in
ambient lighting as bright
as 10,000 foot-candles.

hpin
the day

planer sailing

Planer instruments have
introduced a new hand-
held digital voltmeter
using a 3'2 digit display
with 11lmm high digits.
The device has an input

sensitivity of 10M and four
ranges from 0.1999 volts to
199.9 volts. Price is around
£50. Planer Products Ltd,
Windmill Road, Sunbury-
on-Thames, Middlesex.
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ETIPRINTS

In case you have missed out on ETIPRINTS thus
far, they are a complete PCB pattern already to rub
down in seconds. The patterns are produced from
our original artwork so that the results they pro-
duce are nice and sharp.

We think that ETIPRINTS are such a good idea
that we have patented the system (Patent numbers
1445171 and 1445172).

ETIPRINTS 005 is now available, and joins
001-004 as part of the regular system.

Details of ordering the ETIPRINTS are shown
below.

Lay down the ETIPRINT and rub over with a soft pencil
until the pattern is transferred to th¢ board, Peel off the
backing sheet carefully making suré 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!

ORDER TODAY

Send cheque or P.O (payable to ETI Magazine) to:-
ETIPRINT

ETI MAGAZINE,

25/27, OXFORD STREET, LONDON. W.LR. 1RF.

; 5' inc. VAT and P & P,,

Please indicate clearly the ETI PRINTS you
require. Those available at present are:

001 With patterns for skeet, clock board A, and the
compander from Nov 77 plus the spirit level,
three-channel tone control, and the digital ther-
mometer from Oct 77.

002 With patterns for the burglar alarm from Jan 78
plus clock board B and the 16v monitor from Dec
77.

003 With patterns for hammer throw and race track
from Jan 78 plus the freezer alarm from Dec 77.

004 With patterns for the ultrasonic transmitter-
receiver, metronome, 1B metal locater and porch
light from Feb. ‘78 plus 5/ w stereo amplifier Mk.
2 from Jan. ‘77

005 March 77 issue projects, including howlround

suppressor, RMS voltmeter, LCD panel meter

Readers please note that in earlier ads the contents of 002
and 003 were reversed. Would you please indicate when

ordering from which issue the patterns you require were
taken.

e e —n




CLIP ON

capacitive dischar
electronic ignition
N KIT FORM /

Introductory

SPECIAL OFFER
£2 off kit ~

@ Smoother running * "/
@ Instant all-weather starting \ N
@ Continual peak performance

@ Longer coil/battery/plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

the quickest fitting [
\IRN/
/

Q
®

Sparkrite X4 1s a high pertormance. high quality capacitive discharge, electronic
ignition system in kit form  Tried, tested, proven, relable and complete It can be
assembled in twe three hours and fitted 10 1 3 mins

Because of the superb design of the Sparkrite circuit it completely ehminates
probiems ot the contact breaker There 1s no mustire due to contact breaker
bounce which 1s elminated electronically by a pulse suppression circuit which
prevents the umit finng if the points bounce open at high R P.M_Contact breaker
burn s 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 i1s not
dependent upon the dwell ime of the contact breakers for recharging the system
Sparkrite incorporates a short circuit protected inverter which elimmates 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
foolproot in this respect) The circuit incorporates a voltage regulated output for
greatly improved coid starting. The circuit includes built in static iming light
systems function hight, and security changeover switch All kits fit vehicies with
coil distributar ignition up 1o B cylinders

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case Ready drilled. aluminium extruded base and heat
sink, coll mounting chips, and accessories Top quality 5 year guaranteed
transfarmer and eomponents, cables, connectors, P.C B |, nuts, bolts and silicon
grease Fullinstructions to assemble kit neg or pos. earth and fully illustrated
installation instructions

NOTE Vehicies with current impulse tachometers (Smiths code on dial RV1)
will require a tachometer pulse slave unit Price £3 35 inc VAT post & packing

Electronics Design Associates, Dept. t112
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

Inc VAT and PP OUANTITY REC'D

| enclose cheque PQ's for

£

Cheque No

X4 KIT 1445 £1295

TACHS PULSE SLAVE UNIT £335

ALCESS UR BAHULLATLAAL MY

Send SAE f brochure only requaed

NEWS

gambling on

By Gerald Chevin
Videocraft Ltd.

WINTER CONSUMER ELECTRONICS
SHOW 5th-8th January 1978

The WCES at its new Las Vegas home,
utilised 350.000 square feet and boasted
over 550 exhibitors, with products ranging
from Television through to Automobile
sound. The new East Hall at the Las Vegas
Convention Centre housed 350 exhibitors,
the remaining 200 occupied the Pavilion
Exhibition Hall and Grand Ballroom of the
adjacent Las Vegas Hilton.

On the American VCR/VTR front, we
have an alignment of manufacturers,
opting for either the Sony Betamax or the
V.H.S. (video home systems) format.

The sales forecasts estimated for 1977 by
RCA is approximately 250 000 Video
machines. This gives some indication of the
kind of market penetration that the Video
revolution is beginning to generate.

A number of Television large screen
projectors are also on show, judging by the
number of enthusiastic onlookers a very
attractive unit the “Network 2000 from
Magna-Vision, selling for less than £1,200
and including such features as Digital TV
Channel read-out and cordless remote
control, could be an indication of a new
trend in large screen TV.

New Video games were not introduced at
this winter show, but plenty of new pro-
gramme cartridges, some with strange
sounding onomatpiac titles like “Zzz ap,”
“Scribbling,” ‘“Acey—Deucey,” “Bingo
Math,” “Indy 500” and ‘“Draw Poker” to
name a few were introduced by Atari, Bally
and Coleco. Fairchild have introduced five
more Video Carts.

These will interest anybody with a
Videoplay TV Game, as the Video Carts, are
totally compatable with the European ver-
sion of the Fairchild game.

Microprocessor orientated games, in-
cluded the GAMMONMASTER II Back-
gammon Computer (which is now available
in the UK.). COMPU-CHESS, at £100. A
hand held game with six different levels of
skill. One and Two are utilised for teaching
purposes. Players familiar with the game,
use levels three to five, but due to the
number of algorithms, at level five, it could
take the game nearly seven hours to reply
to your move, and at level six, could take
nearly two days!! For only £190, “BORIS" is
available, whose features include program-
mable starting position, handicapping,
autoqueening, en passant, editing, cast-
leing, timer and an eight digit alphanumeric
read-out that flashes ‘“congratulations”
should you defeat it.

Parker Bros (who brought us Monopoly)
are now micro-orientated with their code
name sector. Two opponents command
destroyers, trying to destroy a computer
controlled submarine, which may be at any
of the 4.800 locations. Digital read-out of
speed, depth, headings, and range are in-
cluded. Collisions may throw the players
off course, and if one misses the submarine,
it then adopts a secret course.

Apart from most of the now familiar
statistical scientific and programmable
calculators, calculator alarms and calcula-
tor watches, the main interest in this sec-
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new development

tion was the photon by teal. It's features do
not include an on-off switch, batteries, or a
charger unit. It operates on pure Solar
power, even under “LLL” low light levels.

i8]
betwee he Micro processor and cassets 38 555 CIRCUITS ...

Liresineluce uts programme locate which oW STERED

Gaps? -

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.”

can skip ahead or backwards, up to 19
songs, and automatically play your choice.

Counter memory will stop or play at your Aithough ET1 is monthly, it's very rare to find it available
own number selection on the counter. An after the first week. If it is available, the newsagent’s going to be
LCD display indicates the function in use, sure to cut his order for the next issue - but we're glad to say it

or real time, which may also be used to turn d “th rv often

the machine on and off. Approximate price (S LEEN SEA7 QUL

£250. Do yourself, your newagent and us a favour. Place a regular
Fisher offer on their model CR 4025 a order for ETI; your newsagent will almost certainly be delighted.

Cordles.s pause control with accompany@ng 1f not, you can take out a postal subscription so there’s nothing
LED indicator on the deck: Price , R
for you to remember - we'll do it for you.

approximately $250.
Blank tape is also a potential money For a subscription, send us£7.00 ( £8.00 overseas) and tell
spinning market. Not just the audio cass-, us which issue you want to start with. Piease make your pay-

ette field, but the video boom means a
prime market place for both types of video
cassette formats. One Company who likes

ment {in sterling please for overseas readers) to ETI Subscriptions
and keep it separate from any other services you want at the

to show its products to the full intermag- same time.
netics, emphasise their mechanical qual- ETI Subscription Service,
ities by utilising transparent housings. Electronics Today International,

Radio sets has taken a turn for the better.
With improved audio (maybe even soon
stereo A.M.!) and arrays of digital read-outs
for almost everything. Even “Star Wars”
R2 D2 and CP30 are now available as radios.

Finally a brief look at the up and coming
Autosound industry, which is expected to
top the billion dollar mark in '78.

We now have a 150 watt per channel
power amplifier from AUDIOMOBILE INC.
A seven channel stereo graphic equaliser
from PYRAMID INDUSTRIES coupled
with a multitude of goodies like digital
read-outs, ultra small, heavy sounding
loudspeakers and a claim most manufac-
turers make that performance levels are
comparable to home audio systems.

The best quote from the show by Nolan
Bushnell, the Chairman of Atari TV Games;
“Only after you've experienced the sheer
joy of slaughtering your best friend, will
you know the true meaning of fun.”

25.27 Oxford Street, London W1R 1RF.
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5 A MARSHALL (LONDON) LTD. DEPT. E.T f
d LONUDON — 40-42 Cricklewood Broadway, NW2 3ET
d, . b Tel. 01-452 0161, Telex 21492
LONDON - 325 Edgware Road, W2 Tel. 01-723
o 4242/3.

GLASGOW — 85 West Regent Street, G2 2QD
Tel. 041-332 4133
’ BRISTOL — 1 Straits Parade, Fishponds Rd., BS16 21X
R Tel. 0272 654201
CATALOGUE w5 vk
CATALOGUE
B B B> Our New 40 Page Spring '78 Catalogue is now
Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

Trade and export enquiries welcome.  available price 35p callers and 45p Post paid.

Top 400 Semiconductors from the largest range in the UK. All prices are
Express M._O. service by return post. exclusive of VAT

CROPROCESSOR COMPONENTS

5 A . bl SIS . i RAMS TRISTATE
All orders received are despatched same day on stock items 210038 399 Burkeas 2102.2N
Prices correct at 3rd Feb., 1978, please add VAT to your order, postage & packing 40p [ 7171on 300  OVSILS3s 145 .
M6% 035 N3 005 WG 045 BCIS9 016 801G 120 GBFYes | 0.3 INTEGRATED ™ 1x 2112:2N 3.00  DvgiLse7 145 RAM
M3 030  MIG4 095 40361 050 eCIE0 035 BDIA 050 grxg?  ggp MWD A2 1.90 74c9200 DMBILS9S  1.45
6% 0e UM 015 % 055 e ox e 0 s ox CIRCUITS M0 0.60 1257 S Sloack
699 055 AN06 006 0363 130 6CI67 Q.12 B8DIF 037 BXEY 125 TAASBD 175 ", for 25 pcs
MI06 028 N30T 048 4086 060 BCIGE 0.2 BOI6 037 BrYs) o5 CAS020 200 LM 0S5 g5 o3 SRR
INTOBA  D.28  ZN3708 013 40407 052 BCI6Y 0.2 BOI37T 033 grysl 025 CAM20A 229 LMTABN 055 gy yas
106 028 WS 015 4008 075 BCI 008 BDI8 038 prvs 0o CAOZEB 129 LMIBOD 176 rugy 25 2695 3080A 8 BIT MICROPROCESSOR
2709 050 MN0 0.6 40403 075 BCIT) Q46 BDI3Y 040 pFYs3  0.34 CAJO28A 100 MIB0B 192  TaselA 150 PROMS FAMILY
;718 027 N3THE 046 40410 075 BCI7Z 0.4 BOISD  0.4D BFYO 920 CA3D30  1.35  (MIB28 175  Taas6lB  1.50 745287 533 40P
2718 D50 3712 120 40411 285  BCI77 020 RO 040 AYI9 050 CAIDBA 200  LWIOIN 085 700 391 MM52040 1095 (o0080A el O AL RE1 2200
DU2A 080 T3 230 458 080 BCI7E 020 60240 045 B0 033 CAMS 140 (MI02H 140 Tasan 130 [ 170240 - 10,50 DF8224N e Bl
M4 035 2M3TI4 245 40585 0.90 BCI7Y 0.23 BD24) 045 8Sx21 0,32 CA3D4E DAY (M0l 070  TAAS30R 1.30 27080 3500 Gpo228D 8';“’;“ °""°e' €3'3°
2016 030 w375 255 40673 075 §CIE2 0.1 B0242 050 GUIOs  14p CAIDM 223 (N3O 075 Tagiog 195 =GR ST o
2018 38 G716 300 A% 045 BCIGZL 004 8023 060 Buzs 220 CAXDA9 180 W3NS 160 TBAIZ) 075 SC/MP R A ah
209 025 N3 195 ALIZT 045 BCI® 011 G024 065 M2 020 CAIDSO 242 (M99 068 TRM00 200 ISRE2C00N NI C el e D NE0-00
930 0.26° 2N3772 200 ACI28 045 GCIB3L D4 gD245 065 MEG4D4 015 CAS3 162 MCIOBS 175 Teas00 22
WNMM3L 030 203773 290 ACISIV 040 ACIS4 0.1z 8246 D66 ME0sl2 o020 CASDB0 095 MCI303 103 TRAsI00 23D 5
W 037 MIBY 290 ACISN 050 BCISAL 004 80529 045 ME4I02  Dpo CAIBOA 188 MO 140 TmAsD 221 [} : CLOCK MODULES
W83 030 370 10 ACIS3 055 BC207 006 BOSI0  0.50 mMesloa oo CAI0SS  0.60  mCIIDS 140 TRASID) 2.3p I o Ml I f
MULOS® MO A MK 055 G ois MYl Ml s WS 170 MCRlo Let msa) 220 DIGITAL
038  x3792 350 ACI76  0.50 BC212 0.4 BFLIS 038 M40 1.35 el 54 TRAS200 230 Built and tested — requires only switch
IN2102  0.88  N3T4 D20 ACITOK 065 BC2IZ 0.7  BF1ZI 055  Mj49] 485 CAIDSD 400 MCI3 100 TRASI0  1.98 lranslorg\;rs:} D 18 e s
M1 033 w3819 0.3 ACIEIK 060 BC213 0.4 8F1Z3 055 MJ2955 125 CASI0  DSB  wC1350  0.90  TBAS3Dg ,2.07 madules
2N22180 0.37  oN3820 0.38  ACISBK 060 BC213L 046  BFIS2 025 MJE3SO o058 MO 067 MCISI 120 TRASAD | 2.2) MA1002F 12hr. 5 display £9.50
™Z219 035 3823 080 ADIGI 1.0 BC214 0.6 BFISY  0.25 WJET0 058 MM 040 wCI3? 100 TRASMOQ 2.30 MA 1002H 24hr. 5 display £9.50
M22I9 036 N334 020 ADI6Z 100 BC2IAL 017 BFIS4  0.25 MJE3TI oo M4 2450 wMCI458 091  TBAss0 313 MA1010E 12hr. B4" displa: £12.50
2220 035 36 0.2 A6 055 60287 014 BFIS8 035 MJES20 045 (MOTN 065 NESSS 040 ymassog 322 MA1010G 24hr 84* dispiay £12.50
M2zl .25 2NM036 067 AN 075 BC23 042 BFISO - 0.30 MJESZI 065 \MBC 182 NiSS6 110 Taase0q 3.22 o ’
2218 026 M3 055 A4 065  BCz39  0.05 BFIE) 060 MUEZSSS 150 MIDOK 085 MESES 130 tpasio (.29 CAR CLOCK MODULE
Mzzz 025 NS 020 AFIZ5 065 BC2S) 0.6 BFIGH 040 MJUEIDSS 0.95 \MIOSK 185 NESEE 165 taas700 1.38 [ MA 1003 Built and tested 12v supply and
NZ22W 025 W405 0.5 AFIZ6 065 BC253 022 BFIT 0.35  MPa)ll 035 MIITK 300 Es6T 180 TRApalp 270 four-digit module. Crystal cantrolled ~ £14.50
368 0.5  2W4060 020 AFI39 069 BC2STA .07 BN B.35  mpsilz  Gap M3ISN 226 SASS0 250  tmagsl 220 Data Sheet 5p + SAE NATIONAL
2369 025 2MO61 D7 AFIBS 050 BC2S8A 0.7 BFIIT 025 MpslI3  n45 M3ZK 646 SASSI0 250 tgampn 152
M263A 025 Me062  0.08  AF200 120 BC2598 018 BF1T8 025 MPFID? o030 LM 140 spp 125 ymanng 461
INZGA6 DTS 24126 007 A2 D65 BCZBIA 0.24 BFITY  0.30  mpsADS D25 LMY 150 J60OIN 130 ez 2.30 . .
g% (I’.:_’I g‘:gg &?5) ﬁgw 114 BC2628 024 BFIB0 035  WPSADS  0.25 mg?g: ;_;‘5, ;gggg: %g TBATSG  1.98 ‘“What is a microprocessor?’’ — a complete
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THE CBM PET-

IS IT
HOUSE TRAINED?

Gary Evans, in conjunction with Graham Wideman and Mark Czerwinski of our

Canadian offices, takes a look inside the machine that might do for 1978 what the TV
game did for 1977. ‘

WE FIRST SAW the Commodore PET as long ago as last
April and reported on the factin the July 1977 Microfile.
It's taken until now for the final prototype we saw then to
be translated into a production model, investments in
production facilities completed and at last we have seen
the official UK launch of the long awaited machine.

We have been dying to get our hands on a PET for
some time and between our Canadian and British offices
have now managed to putin some time on various PETS.
Before getting down to a detailed description of the!
hardware just a few words about what will be available,
at what price, when and from whom.

Commodore have set up a new division specifically to
market PET and associated products (notably KIM 1 A
6502 development kit). Commodore Systems plan to
mount a direct marketing operation to retail PET. They
hope to locate suitable London showrooms very shortly.

The model available in Britain will initially be
assembled in Germany and will feature 8K or user RAM
{the 4K version sold in the States is not to be made
available in the UK) and will retail for £695 (inclusive).

At the launch in early Feburary Commodore Systems
were quoting delivery times of about thirty days but
expected these to lengthen to perhaps sixty days as
Fig. 1. The version of PET that is as far as we know the version demand increased. It might be worth mentioning how-
that will be available in the UK. ever that the backlog of orders in the states has meant

waits of up to one hundred and twenty days. The thirty
or even sixty days quoted by Commodore Systems might
be a little optimistic until production reaches target
levels. »
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The Machine Itself

The machine shown in Fig.1. is as close to the final
production version as makes no odds.

What you get for your money is what you see (CRT,
cassette mechanism, calculator style keyboard) all
packaged in a neatly styled case, plus the inards (6502
MPU, 12K or REM containing all that is necessary to
operate the hardware plus a fast BASIC interpreter, 8K
or RAM plus other assorted bits shown in Fig. 2.)

How did we like it

There is no doubt that this package of micro-pieces is
‘well thought out, and designed with the idea that the
user needs to know very little about computers to get
“into”’ the PET. Remember the increased popularity of
tape recording when cassettes came out? Make it
simpler to use, easier for the human being. Same
philosophy at work here, and that is what will sell it.
Needless to say in spite of the fact we had very little
documentation, we were highly impressed.

First of all there is no wiring up to do. When you plug
in and switch on the PET, after only a couple of seconds
it's ready for action. No BASIC to load from tape, it's

" already in there. This is one great headache reliever if the
program you've written bombs out and writes all over
memory in selected vital (of course) locations. No
waiting for a 20 minute BASIC reload. 14K of built-in
software is worth ten times its weight in silicon.

So after ""power up’’ you can start programming,

(more about that under SOFTWARE) or load from a

cassettee the software you want. Presumably in the
future, taoes for various useful software packages will be
widely available, so you will infrequently need to write
your own, butit's lots of fun so you'll actually want to.

Taped

Upon entering the LOAD instruction, the machine tells
you to stick the tape in and press the ‘'PLAY’’ button.
Here's where a compromise has been made. Although
the PET can switch the transport motor on and off, it tells
you to do the muscle work. Commodoare have saved
money by using a standard (cheap) cassette recorder,
which is sensible for the consumer. market they are
aiming at.

The cassette feature worked quite well, although a
couple of demonstration tapes did not load properly {we
suspect over-worn tapes due to heavy use). One feature
we would have liked, (which could not have been
included without a large extra cost) would be a fast
forward search. Without it the machine took a long time
to find a program if the tape was started at the beginning

and the program happened to be near the end. For thic
reason it seems most economical (time wise) to only use
C30 cassettes (these are thicker and stronger anyway)
and then record only one or two programs near the start
of each side, unless programs are recorded in some long
sequence in which they are to be used, or for storage of
little used data etc.
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BASIC

Commodore claims that their full floating point
BASIC is the fastest yet implemented on a
microcomputer. Here are the statements and
features included.

Standard Dartmouth BASIC Statements: LET,
READ, PRINT, DATA, IF, THEN, FOR, NEXT,
DIM, END, GOTO

Extended BASIC Statements: RESTORE, REM,
GET, GOSUB, DEF, RETURN, STOP, STEP,
INPUT, FN, ON . . . GOTO, ON . . . GOSUB

Scientific Functions: SGN, INT, ABS, SQR,
RND, SIN, COS, TAN, ATN, LOG, EXP, PI

Logical Operators: AND, OR, NOT

Operation Commands: RUN, NEW, CLR, LIST,
CONT, FRE

Formatting Functions: TAB, POS, SPC

Machine Level Statements; PEEK, POKE; Allow
the user to examine and store at specific
memory locations. USR, SYS; Link BASIC to
machine language subroutines with parameter
passing or developmental subsystems. WAIT;
Monitors status of amemory location such as an
170 port until specified bits are set.

String Functions: LEFT$, RIGHTS$, MIDS$:
Returns substrings (of specified length and
position) of string acted upon. CHR$, ASC:
CHRS$ returns a character, given a numeric
code. ASC returns a numeric code corres-
ponding to a character. LEN: Returns the length
of a string. VAL, STR$: Convert decimal values
to numeric strings and vice-versa.

Extended 1/0 Statements: OPEN, CLOSE:
Control association of a logical file numbertoa
physical device and, optionally, a file name on
the device. SAVE, LOAD, VERIFY: Store and
retrieve a program, with optional file name, on a
physical device. Load allows for program
overlay, VERIFY compares contents of memory
to stored program. PRINT#, INPUT#, GET#:
Allow communication with logical device
numbers other than keyboard or screen. GET#
inputs one character. CMD: Permits communi-
cation with muitiple devices simultaneously.

Variables

TYPES: Real, Integer (%), String ($)

NAMES: Variable names are uniquely given as a
letter or a letter followed by a letter or digit.

Special Variables
Tt, TI1$: Time of day. ST: Status word for 1/0
operations.

Key features

Another cost saver is the keyboard, being of calculator
type construction and feel. All our reviewers disliked the
feel (no feedback, you have to look at the screen to see
your entry). On the other hand these reviewers were all
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FEATURE: CBM PET

Fig. 2. Our first sight of the insides. It's a
real pleasure to open up and discover a
“prop’* already in place to hold up the top.
Notice neat cabling and connecting plugs,
making for cheap efficient assembly and
service.

Fig. 3. Here we’ve detached some of the
parts from their mountings so we didn’t
have to draw a block diagram. Video
monitor board is above.

Bl 10000es " " - 588 |
L R B I B B
"'I';'I}'ITIOr-J ALL CHARACTERS MAY EE REY-

Fig. 4 The two PET keyboards. We
found it quite handy to have a separate
numeric pad.

of text, and this turned out to be less annoying that

unfair
The keyboard arrangement has all the rows of keys anticiapted.
lined up instead of offset as in a normal keyboard,.whlch To solve all these problems, it would be a simple
would appear to be a big disadvantage to experienced matter to replace the main keyboard with a "'proper”
typists. However, one is unlikely to enter vast quantities one. Since there are electronics inside, it would simply
>
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be a question of configuring the switches the same way.
How long will it be until some one comes out with a PET
soup-up kit, come on, we've started counting . . .!

The video monitor appears to be quite standard, Fig. 4 is
aview in the back. The 9 inch CRT provided is with high
resolution for the twenty-five lines of forty characters. A
brightness control is located at the rear.

Electronics

For the electronics enthusiasts (well, you're reading this
magazine aren’t you?) we've got Fig. 2. Most of the
important features are shown on this photo, from which
a basic idea of the system configuration can be gleaned.
All the big chips are plugged into sockets, something
nice to see, especially for ROMs. (When's APL com-
ing???)

The keyboard is accessed via a sixteen line Peripheral
Interface Adapter (6520 like a 6820 for Motorola fans)
which we expect uses eight outputs and eight inputs for
decoding sixty-four keys, and then also a couple of the
PIA “"handshaking’’ lines for the rest of the work. in
other words most of the keyboard decoding is done by
software.

The cassette recorder as previously mentioned is a
customised standard one, with a new PCB inside full of
electronics suitable for data recording. In fact two
cassette interfaces are included (second cassette
recorder available later) with input, output, and motor
on/off lines. This uses six lines of the sixteen on the
second 6520 PIA (we assume) leaving ten lines, eight
for paralel O and two serial, at TTL levels. Both
cassettes record at 1 000 baud, but using built in
software any program is recorded twice in series for
reliability, cutting the effective rate of 500 baud. Thus
an 8K program takes about two and a half minutes to
load.

In addition, the PET is probably the first popular
micro-computer to use the IEEE 488 bus for instrumen-
tation communications, making it compatible with many
existing and future digital instruments, printers etc.

A final note of the hardware. Unlike some of the early
hobby computer equipment the inside of this machine
looks like it’s built for business, and for the manufactur-
eer to stay in business. Constructed with quality elec-
tronics, and chassis and PCB arrangement for easy
assembly and service.

Software

As stated before, one of the beauties of the PET is its
~built in ROM — full of software. The 14K includes 8K
BASIC, 4K Operating System, 1K Machine Language
and 1K Diagnostic routine, according to Commodore's
literature.

. First there’s 8K of ""extended’’ BASIC. The correct
term is "BASIC interpreter’’. In simple terms an inter-
preter is a machine language program which takes your
BASIC-program as data, “translates’’ it to machine
language subroutines and then executes it. This process
actually occurs in a line-by-line translate-execute man-
_ner. The term “‘extended’" refers to the fact that many
statements are included that are omitted in some ver-
sions of BASIC. Using BASIC means that programming
can be conducted in a civilized manner, using state-
ments that are almost readable in English, with base ten
numbers. The machine does the work of converting to
machine language and eight bit binary arithmetic. As
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encouragement to skeptics we've included a description
of the language and how (easy it is) to use it.

Commodore claim that thier BASIC is significantly
faster than anybody else’s which we cannot attest to, but
for general use the PET performed admirably as
compared to the reasonably typical IBM 360 and 370
interactive, multi-user systems that the reviewers were
familiar with. (But we do like APLYs).

The cassette |/0, keyboard, video, and other func-
tions are handled by the 8K operating system. These
together with the BASIC are provided in seven 2K x 8
ROMs.

Lacking documentation, we can only guess at the
other two ROM items provided. The diagnostic routine
we assume verifies the operation of the hardware, and
uses a LED mounted on the main board as an indicator
for this task.

The 1K machine language we guess refers to an
assembly language ('’'machine language’’ is what the
MPU uses, ‘‘assembler’’ is one step higher, using-
mnenonics for each instruction, and is generally more
readable and useable). There is also a mention of next
year's “‘assembler device’’, to be plugged into the
expansion port for “‘machine language’” (?) program-
ming. The advantage of machine or assembler language
programming is increased efficiency of programs over
those “'interpreted’* from BASIC. This could be critical in
case of a routine which runs several thousands times in a
loop, or for a frequently used function.

Basic Basic (interactive)

One can think of the PET as operating in one of two
modes: “‘calculator mode’’ in which the operator asks
the machine to execute and give the results of one
statement; and “‘programmed mode’’ in which the
programmer enters a seres of statements, then has the
machine execute the entire set at one go. The second
mode requires a little more structure for “‘administ-
rative’’ purposes.

Calculator Mode _
Known by this name because it is the process of getting a
quick answer from a small formula, (similar to calcula-
tors), or telling the machine to do one thing.

Example: PRINT 3+4

The machine works out 3+4 and "prints’* the result on
the screen.

Another example: LOAD FRED

This causes the machine to obtain a program called
“FRED"" from the cassette, including giving you in-
structions about what buttons to push on the recorder.

Program mode
Problem: Figure out the sum of the integerszero to
ten.
Program: 10J% =0

20FOR 1% =1T0 10

30J% =J% + 1%

40 NEXT

50 PRINT J%

60 END

The numbers down the side are line numbers which

can be any integers, and they keep the lines in order. We
have chosen multiples of ten as it makes for easy editing
at a later date by inserting line numbers in between if
necessary. The variables are J% and 1%. The % signs
identify them as integers.
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Graphics

We suspect some pretty creative, intelligent people sat
down and worked out the graphics character set on this
machine. Figure 4 shows the keyboard and all the
characters you can key in.

The display system is based upon 8x8 dot units,
which may contain 5x7 dot upper case letters, or
assorted symbols which are so designed to provide very
versatile diagram and graphing capabilities. Because the
8x8 blocks fit together both horizontally and vertically, it
means that adjacent lines of text look a little crammed
together, but this can be avoided by judicious line
spacing if necessary.

The “‘cursor’’ is a flashing "‘element’” or character
that can be moved about the screen, and it normally
indicates the next space to be typed in. After typing in
that space the cursor moves to the next adjacent spot
and so forth. "RETURN'’ causes the cursor to move to
the first position on the next line, just as a carriage return
does on a typewriter. Additional cursor control is pro-
vided to move it quickly up, down or sideways. The
cursor is useful also for editing and correcting programs
already written on screen, with the facility for inserting
and deleting characters. When the cursor attempts to
move below the bottom of the “'page’’, the screen
“‘scrolls up’’. That is to say each line moves up one, with
the top line disappearing.

In addition to the normal characters, each may be
“reversed ', that is appear as black on white, which can
be used to advantage on same occasions.

Finally, here’s our big surprise! If you're been coun-
ting keyboard characters, there are a lot less than the
256 possible with the character generator used in PET.
Quite by accident we found a wholse set of lower case
letters! Very interesting. We're not quite sure what does
it but check the pictures for yourself. That still doesn’t
add up to 256 characters, so there may be yet more we
don’t know about. In fact keyboards on early prototypes
showed a set of graphic symbols that included assorted
Greek letters, could they be inside as well? We don’t
know, but it all depends on what's in the character
generator. We wonder if Commodore has lower case
letters planned as a future “"add-on option?’” For that
matter you could always burn your own PROM . ..

Add-ons

Well that's the basic PET Commodore Systems to intro
duce a number of peripherals specifically designed for,
PET during this year. These include a 24K memory unit
(thought to be dynamic) with its own power supply, a
printer and floppy. The fact that PET has the IEE-488
bus and ready access to other data lines means that, with
luck, we should see a wide range of add ons at reason-
able prices from a wide variety of sources. Many pets
(lower case for the furry kind) are bought in an initial
burst of enthusiasm but are soon abandoned as sone
new copy comes along. More recently this fate has
befallen many a TV game.

This phenomena is far less likely to apply to a versatile
beast like PET but the User’s Club Commodore Systems
are to set up should go a long way to keeping interest in
PET alive well beyond the initial purchase.

The club open to users and, for want of a better
phrase, non-users, alike for an annual fee of ten pounds.

The club will produce a newsletter and provide a
means of exchanging news, information and software on
PET type subjects on an international scale.

Commodore Systems, although themselves running,
the club, hope that the driving force will be the many
PET users throughout the world.

What more can we say?

It looks like computers are starting their march into the
homes of the masses, which sounds very science-fiction
and scary to some. We hope that the familiarity with
computers this may bring to the man/woman/child in
the street will reverse the widespread fear of THE
COMPUTER as an enemy. Perhaps man will once again
feel master over objects. There was after all a time when
the automobile was regarded as an evil fire breathing
monster, until everybody got one.

Fig. 5. Peeking in the back of the video monitor (left) reveals a
fairly standard set of works.

....ET1’S REVIEWERS DISCOVERED THAT
BY EXECUTING THE STATEMENT:

POKE 595@8,72

you can have lower case letters

INSTEAD of graphics. You can’t have
both on screen at once, but can

alternate them in one program.

AR a0
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bind

Losing copies of ETi (your favourite magazine}
can be very annoying. Why not take yourseif
off the ropes and bind them up neatly?

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 WIR 1RF

AN AMAZING o
WATCH BARGAIN

A 12-FUNCTION LCD
CHRONOGRAPH FOR THE PRICE

. OF AN ORDINARY
T— LCD WATCH
sy

o . 6 digit, hours,

minutes,
seconds, 4 year
callender, day,
date, month,
chrono time 1/
100th sec, 2
event timing,
non interrupt
between
chromo & real
time, backiight,
water resistant.
Full 12 months
guarantee.

ONLY
£24.95

Inc. VAT, P&P
Cheques and P.O. payable to

VIDEOTIME
PRODUCTS

The video & time products péople
56 QUEENS RD.
BASINGS TOKE
HANTS. RG21 1RE
TEL. (0256) 56411

New TEXAS
98 & 59

The new Texas 58
480 program steps
60 memories
Looping increment
. 6 lovels subroutines
Insert delete, prog

coview
Master module,
recharger Included
Only £79.95
+85p PAP
Our Price
@58 480 program steps up to 60 memories £79.95
®59 Card programmable. 960 steps 100 memories  £208.95
@57 50 step programmable £42.95
PC 100A print cradle tor use with 58. 52 56, 58 £175.95
@51 Fu fully sc1 3 mem £33.95
@41 financial £27.95
CBM
@Pr 100 72 steps programmable £37.95
@NGO Navigato POA
®SR61 Staustcian POA
®4/5590R 92 steps pre-programmabie sci £29.95
4148 full sci £19.95
SINCLAIR
@New Camliridge programmable £14.95
set of hraries £4.95
HEWLETT PACKARD A1
@HP 29C. New £139.80
@HP 19C. Cont Mem Key Prog Printer £236.52
@HP 25 Proy £85.32
@HP 27 10 mem Sci Fin Stat £129.06
@HP 67 Card Prog 224 steps :g:;;:
ith Print B
SHEIL beany £118.78.
@Free recharger Full range of HP Texas and Accessonas available
CASI0
€Q1 Time siopwatch cale alarm set alarm
aft nd 4 diff tones £29.95
=3 RS Ea programmable €129.93
@FX201 Programmable £44.95
@FX202 Prog with facility for kesping prog when off £67.95
FX120 Ful €17.85
Le820 LCD in wallet £17.95

@Rechargeable Free

We also stock a range of desk priniouts ordinary calcs. specialist
calcs. cassette cassette radios, stereo, etc. Tell us your
requirements and we will supply

MAIL ORDER ONLY

TRITRON

57 Bridge Lane, London NW11

FOR THE
EXEGUTIVE
THE MIND READER

Your electronic computerised
secretary that never needs a
hair-do

the new 36 24 36

Memory system-combined with stop-
watch, calendar and clock.

Use as if a sophisticated diary to
display programmed information on
a daily basis.

Sorry, it doesn’t make coffee!

£299

Prices include VAT and P&P. Send
your Company Order, Cheque or
phone your t}arfi no. to:

Dept. ETI
19/21 Fitzroy Street, Cambridge

Tel. 0223 312866
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HAVE YOU DONE IT LATELY!

Fita
new tape head
and transform the '!'__!”..E!'_..!',!
pertormance of
your tape
recerder

QUALITY
REEL TO REEL
AND CASSETTE TAPE HEADS

Fdll Catalogue 25p

Please enclose
20p P&P with order

B24—RP stereo cassette
record/
... £9.84

glass/ferrite
playback

B12—01
playbk.

B24-01
playbk.

mono cass.
... £1.60

stereo cass.
... £2.80

A28—05 stereo 8tk car-
tridge ....£1.80

E12—09 stereo/mono
cass, erase .. £1.80

5/7 Church St, Crewkerne, Som. Tel. (0460} 74321

ELECTRONIC

CALCULATORS
CIENTIF!

*TEXAS PC100A (Printing Unit for SR52/SR56/

T159/T158 £161.22
HP & TEXAS Libraries Accessories avail POA
#*TEXAS T1-59 (Card Progs. 960 steps of 100 Mem.)
. £205.00
*TEXAS T1-58 (Key Progs.. 480 steps or 60 Mem)
£74.00
*TEXAS SR51 11 (3 Mem. / Stat Sci.) £29.95

*TEXAS T157 (Key Progr. 8 Mem. up to 150 Key-
strokes) . £36.50
*TEXAS T1 45 (new updated version of T140) £22.40
*CBM 4148R (Scient-Exp. 10 dig.) £20.75
#CBM 4190R (Scient. Pre-prog. 14-dig/EXP) £26.30
*CBM Maths (M55) Nay (N60) Stat. (S61) £54.00
*CBM PR100 {100 Mem. 72 step prog.) £35.00
*CBM S61 (stat plus sci 6 mem M and S div. chi sq DIS
LIN Regn., etc
*HP 19C (continuous mem. key prog. printer)
. . . £183.00
*HP 25A (key prog. 49 steps) £74.50
*#HP27 (10 mem sci/fin./stat. 8 digit+exp) £104.00
*HP 67 {card prog. 224 steps 26 mem) £260.00
*HP 97 (card prog. 224 steps print 26 mem) £432.00
All HP range available. Prices on requiest
CASIO 120 (new 8 dig+ex mem st. div. polar/rec. 06

levels fractions) . . £22.40
CASI0/CO1 (Cal. Dig. Atarm Clock) £27.69
CASIO/CO2 (Cal. Dig. Alarm Clock) £31.50

*CASIO FX201P (sci 11 mem. 127 step prog)

‘FORTRAN SYSTEM* £46.25

#CASIO PROFX| {as above but card prog)
*FREE Mains charger included

SPECIAL OFFER
Texas T159 with PC100A £356

SPECIFICATION LISTS ON REQUEST
{Send S.A. Envelope)
GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT
(ADD 8%) BUT INC. P&P CHEQUE WITH ORDER
Company, Hospital and Government orders accepted by

phone
EXPORT ORDERS ACCEPTED
Barclaycard, Access order accepted by phone

Tel: 01455 9855

MOUNTAINDENELTD|

22 Cowper Street, London, EC2
(Near Old St. Station) Tel. 01-455 9855
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .25 ww .45 2N2222 NPN (Plastic .10} .15
1N4005 600v 1A .08 14-pin pcb .25 ww .40 - 2N2907 PNP 15
1N4007 1000v 1A 15 16-pin pcb .25 ww .40 2N3906 PNP 10
1N4148 75v 10mA .05 18-pin pcb .25 ww .75 2N3054 NPN .35
1N753A 6.2v z 25 22-pin pcb 45 ww 1.25 2N3055 NPN 15A  60v .50
1N758A 10v z .25 24-pin  pcb 35 ww 1.10 T1P125 PNP Darlington .35
1N759A 12v z 25 28-pin  pcb 35 ww 1.45 LED Green, Red, Clear .15
1N4733 5.;v z .25 40-pin  pcb .50 ww 1.25 D.L.747 7 seg 5/8" high com-anode 1.95
1N5243 13v z .25 i B XAN72 7 seg com-anode 1.50
1N52448 14v z 25 SRS I URIERs. o FND 359 Red 7 seg com-cathode  1.25
1N52458 15v - 25 2 Amp Bridge 100-prv 1.20
25 Amp Bridge  200-prv 1.95
C MOS . -~ TTL -
4000 .15 7400 .15 7473 .25 74176 1.25 74H72 b5 745133 45
4001 .20 7401 .15 7474 .35 74180 .85 74H101 .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .35
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 95 745153 .35
4006 1.20 7404 15 7480 .55 74190 1.75 745157 .80
4007 35 7405 .25 7481 .75 74191 1.35 74L00 .35 745158 .35
4008 95 7406 .35 7483 95 74192 1.65 74102 .35 745194 1.05
4009 .30 7407 .55 7485 95 74193 .85 74L03 .30 745257 (8123) .25
4010 45 7408 .25 7486 .30 74194 1.25 74104 .35
4011 .20 7409 15 7489 1.35 74195 95 74L10 .35 74LS00 .35
4012 .20 7410 .10 7490 .55 74196 1.25 74120 .35 74L.S01 .35
4013 40 7411 .25 7491 .95 74197 1.25 74130 45 74LS02 .35
4014 1.10 7412 .30 7492 95 74198 2.35 74147 1.95 74LS04 .35
4015 .95 7413 .45 7493 .40 74221 1.00 74L51 .45 74LS05 45
4016 .35 7414 1.10 7494 1.2% 74367 .85 74155 .65 74L.S08 .35
4017 1.10 7416 .25 7495 .60 74L72 45 741.S09 .35
4018 1.10 7417 40 7496 .80 75108A .35 74173 .40 74LS10 .35
4019 .60 7420 15 74100 1.85 75110 .35 74L74 45 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .55 74L520 .35
4021 1.35 7427 .45 74121 35 75492 .50 74193 .65 741521 .25
4022 .95 7430 15 74122 b5 74L123 655 74LS22 25
4023 25 7432 .30 74123 .55 74H00 .25 741532 40
4024 .75 7437 .35 74125 45 74HO1 .25 74S00 .55 741837 .35
4025 .35 7438 .35 74126 .35 74H04 .25 74S02 .65 741540 .45
4026 1.95 7440 .25 74132 1.35 74H05 25 74S03 .30 741542 1.10
4027 .50 7441 1.15 74141 1.00 74H08 .35 74504 .35 741551 .50
4028 95 7442 45 74150 .85 74H10 .35 74505 .35 741574 .65
4030 .35 7443 .85 74151 .75 74H11 .25 74508 .35 741586 .65
4033 1.50 7444 .45 74153 .95 74H15 .30 74510 .35 74LSS0 95
4034 2.45 7445 65 74154 1.05 74H20 .30 74511 .35 741593 .95
4035 1.25 7446 95 74156 95 74H21 .25 74520 .35 74L.S107 .85
4040 1.35 7447 .95 74157 65 74122 40 74540 .25 7415123 1.00
4041 .69 7448 .70 74161 .85 74H30 .25 74S50 .25 7415151 .95
4042 .95 7450 .25 74163 95 74H40 .25 74S51 45 7415153 1.20
4043 .95 7451 .25 74164 .60 74H50 .25 74564 .25 7415157 .85
4044 .95 7453 .20 74165 1.50 74H51 25 74S74 .40 7415164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 15 745112 .90 7415367 .85
4049 .70 7460 40 74175 .80 74H53J .25 745114 1.30 7415368 .85
4050 .60 7470 .45 74H55 25
4066 .95 7472 40
4069 .40
4071 .35 LINEARS, REGULATORS, etc.
4081 .70 8266 .35 LM320K5 (7908) 1.65 LM340T24 .95 LM723 .60
4082 45 MCT2 .95 LM320K12 1.65 LM340K12 2.15 LM725 1.75
8038 - 3.95 LM320T5 1.65 LM340K15 1.25 LM739 1.50
9000 SERIES LM201 .75 LM320T12 1.65 LM340K18 1.25 LM741(814).25
9301 .85 LM301 .25 LM320T15 1.65 LM340K 24 .95 LM747 1.10
9309 .35 LM308 (Mini) .75 LM339 .85 LM373 295 LM1307 1.25
9322 .85 LM309H .65 7805 (340T5) 95 LM380 .95 LM1458 95
95H03 .55 LM309K (340K -5) .85 LM340T12 1.00 LM709 (8,14 PIN) .25 LM3900 .50
9601 .75 LM310 1.15 LM340T15 1.00 LM711 .45 LM75451 .65
9602 .50 LM311D (Mini) .75 LM340T18 1.00 NESG55 .50
LM318 (Mini) .65 NES56 95
LM NEsge 175
451 ) b NES 1.75
17024 695 INTEGRATED CIRCUITS UNLIMITED NESE 135
MM5314 3.00
MM5316 3.50
2102-1 1.75 7889 Clairemont Mesa Blvd., San Diego, CA 92111 US.A.
2102L-1 1.95 No Minimum Dfs%gbﬁlis
TRT}\:?S%%/” 6.95 AII‘ prjces in U.S. dollars. Please add ‘postage 'to cover method of Total Order  Deduct
8080AD 1500 - shipping. Orders over $100 {U.S.) will be shipped air no charge. $35 - $99 5%
8T13 1.50 Payment should be submitted with order in U.S. dollars. $100- $300 10%
8723 1.50 All 1C’s Prime/Guaranteed. All orders shipped same day received. 5?38(1) . ffpooo 12(5):2
e 200 | phone (714) 2784394  BARCLAYCARD/VISA/ACCESS/AMERICAN EXPRESS
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We've said this before, but you asked for it.
Last time the 5R39 proved very successful,
and orders were being received long after the
offer period expired. Since then there has
been a steady 'lobby’ to bring back the beast
— and so we have finally capitulated!

In case you missed it then (WHY?) the
5R39 is a fully rechargeable scientific calcu-
lator with all the facilities required for serious
work. Its unusual keyboard layout makes it
ideal for everyday use too, and with no
batteries to buy (charger INCLUDED in price)
it's irresistible!

FEATURES: sin, cos, tan and
inverse, change sign, exchange
register, x2, y*, log e, log 10,4/x,
VY, rectangular and polar- co-
ordinates, ex, 10x, standard dev-

TS T T = e e e e s e e e e e e ories, summation to memary,
TO CALCULATOR OFFER Name o o ; ; B
ETI MAGAZINE e 1/x, parenthesis, full arithmetic
25-27 OXFORD STREET

functions. Algebraic logic is emp-
loyed.

LONDON W1R 1RF

Offer closes April 30th

o e

A i /A
gy . o '3 i

o ety -

-]
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iation and mean value, two mem-




PI 'A(:E /" TRANSFORMERS )
Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safeblog

Miniature & Sub Miniature 50 VOLT (Pri 220-240V)
FAEL Ret. Prico Sec: 0-19 25-33-40-'§qv
Volts amps . No. £ P&Pl - rice
303 200Pt NP 195 on| Amps  Ref-No. g - P&P
0-6.0-6 1w1a 212 260 s5] 9% 02 320 .70
9:0-9 100 13 1.85 .40 2-8 o 4.20 85
09.0.9 330330 235 1.95 40] ¢ 6.10  1.00
0-8:9.0-8-9 500 500 207 2.35 55| 39 105 7,85 JS00
: 106 9.80 1.10
0-8-9.0-89 1A 1A 208 350 55| oo o s
0-15.0-15 200200 236 1.95 40| S e w2 R
0-20.0-20 300 300 214 2.35 70| 7o 179 2060~ 300
1 2012:0.1220 700(DC) 221 3.10 70 N 8 2
0-15-20,0-15-20 1A 1A 206 4.20 85] 60 VOLY (Pri: 220-240V)
0-15-27.0-15-27 500 500 203 3.65 .70 | Sec 0-24-30-40-48-60V
0-16.27.0-15-27 1A 1A 204 4.75 85 Price "
Amps Ref.No. ¢ P&P
’ 12 AND/OR 24 VOLT 0.5 124 3.40 70
Pri_ 220-240 Volts 1.0 126 465 85
~ Amps Price 20 127 6:50 100
12V 24V Ref. €' PpP&P 30 125 915 110
05 o025 111 195 55 4.0 123 1125 1.30
10 ‘05 213 230 70 5.0 40 11.80 1.30
2 1 71 2.90 70 6.0 120 14.75 1.40
g g ;g g;: gg AUTO TRANSFORMERS 5
. nput/ Output Tapped 0-116-210-240V
8 4 108 6.25 100 input/ Quiput Tapped | °
105 72 6.95 1.00 (Watts)! Ref. No. £ P&P
12 6 16 7.85 1.00 20 113 2.25 70
16 8 17 9.25 1.10 75 64 3.50 70
20 10 t15 1275 1.30 150 a 5.35 86
30 15 187 16.60 1.30 Input/ Output Tapped
60 30 226 22.90 1.60 0-115-210-220-240V
30 VOLT (Pri. 220-240V) 300 gg (7’-15 :.og
Sec: 0-12-15-20-24-30V NE00SE ol =
Price y
D s = bap Also 1500720007 3000VA
05 © 12 2 245 "6 MAINS ISOLATING (Contre Tapped
1.0 79 3.05 70 & Screened)
20 3 4.80 85 Pri; 120/240 Sec: 120/240V
3.0 20 580 100 VA Pricel s =5
20 2 8 069 (Watts) ‘Ref. No. £ P&P
50 51 7N on 60 149 5.75 85
80 117 eolloo 100 150 6.40 100
800 88 Nhes 0.8 200 151 10.00 110
10.0 a9 AHED 0w 250 152 11.95 130
! 350 153 1445 140
CATALOGUE 30p 1000 156 35.00 3.00 i
) lease add VAT at 8% 54a Mortimer Street
Barclaycard::aclll:bclgess facilities BA'nls Herne B3y, Kdnt i
Trade and Education Welcome ‘Herne Bay 64586 /

Complete digital clock kits
____TEAK or PERSPEX CASE

ey

“Features
r @ 4 LED digits ¥2"* high, red - o
| @ 12-hour display with AM/PM indica-
tion v
@ Mains frequericy accuracy
@ Easy-to-build . all components
included
1 @ Beautiful real wood case or Perspex;
p- White, Black, Red, Blue, Green
Non alarm £I 2.50 @ Flashes to indicate power cuts
» : , ‘ aem  £15.50 ALARK ic Bri
Play the Chess Challenger with anything less than a clear mind and it will beat OIS ° itscd ”ga"“ fote] A“"’"‘g?'? Brightness
i i = control. 9 minute Snooze. Simple setting
you. Embarrassing but true. You punch in your move on the keyboa‘rd next to Complete Kit including case £12.50  Complete Kit including case £15.50
the board, and the reply appears on four LED displays. We ran this a while Ready built £14.50 Ready Buift £17.00
back at £115, but have now managed to knock down the price AGAIN, and Module Kit excluding case £9.50  Module Kit excluding case £13:00
present it to you at what is definitely our final offer! =27 £L0.00 Ready Built £13.50
Ideal for the chess tyro to improve his game, or for the more experienced TIMER FACILITY: Stopwatch use up to 9 min. 59 secs. g o150
player to get some practice in.
EXCELLENT VALUE GUARANTEED

@ National Semi. 5 Function LCD Watch. Backlight £15.95
@ NOVS 850 Calculator £3.78.  Adaptor £2.70

r—————_-—_——————————— DISPLAVS: FND 500 1/2” LED£1419eaCh,6'0r cslds_‘ =
I NSB 5430 . %'’ red LED stick of 4 . £4.32 5LT02 . %'’ green phosphor stick of 4
€5.40 |
I To: Chess Challenger Offer CLOCK CHIPS: S0253N Alarm 12/24 hw 416 digi €5.67
- 50362N Calendar clock .£7.75 MMSE385N 12 hr. 4 digit. Alarm  £4.32
ETI Magazu‘e 6 Decade Up/Down Counters: 50395/6/7 SUiac £9.45"
| 25-27 Oxford Street MICROPROCESSOR: Z80 CPU " £22.68
280 CTC £15.70 1702A UV Erazable PROM £€11.35
| London W1R 1RF Z80 PIO €15.70 2102NA IK Static RAM €270
I UV PROM Erazer . £103.00 + £65.00 p&p 4KX1 16 pin Dyn. RAM . £7.05
Please find enclosed by payment of £99.95 RECHARGEABLE BATTERY SET. SupervValue £8.10
l includes: 4 AA (1.2v) Nickel Cadmium batteries (separately £1.08 each)
3/6/9v switched Universal Mains Adaptor with 4 plug connector
I Name S O o L for most calculators {separately £3.78) plus battery hoider
| ALPHA CLOCK KITS ;" Green Display. Perspex Case i 1
Alarm £15.50 Non-Alarm . £12.50 -
|Address...... .................. : — .
send payment with order. SAE for deiails
T F. W SOUTHVIEW HOUSE
. - -Hmu»nhk\_‘ 6 GOWER ROAD
I Offer subject to availability — ROYSTON, HERT

h S.
Allow 28 days for delivery Phone: Royston (0763) 43695

| ———————— el Rl
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FROM
GASIO

INTRODUCTORY OFFER

'Free with your new MQ-2. Spare batteries worth
£1.30 (on request, with order)

NEW CASIO MQ-2

Clock, plus Two Alarms, Alarm-Timer, Time
Memory, Calendar, and Calculator.

24-hour Alarm and Alarm-Timer {with count-
down). Time and Date calculations. LCD display.
Around 18 months battery life. =15 seconds
month accuracy % x 4% x 1%’ 1.60z.

£34.95 ;r‘\;l;g%ng gztferles and case.

NEW LOWER PRICE CASIO
AQ810

Pocket Watch. Calculator
Two Way Timer

Alarm (24 hr.). 3000 hrs
batteries

Yax2¥%ex4%.

£I 6-95 including batteries and waliet.

NEW OPTIM TRAVEL/ALARM
CLOCK Portable. Battery powered.

LCD display

108 Quarts Adarin It

Constantly displays hours, minutes, am and pm
Nightlight. STOPWATCH facility. 4 minute alarm
with cancel switch (24 hr.). Brushed aluminium/
black finish. 5x 1 x 13"

£I 9-90 including case

NEW LOW PRICES
Fairchild Timaband
Mains digital alarm L
clocks
50 i
€500
Black or £22.95 i
White c6110
£12.95 £13.95

T

[ |

P

TEMPUS

Specialists in electronic
timekeeping

A wide selection of the
world’s most advanced time-
pieces and superb Japanese
quality. e

310R-178
Probably the best
value for money
available today

£26.95

RRP £30.95 .
7+2 functions. Stopwatch. 8.4mm thick

=T

3 %
X (5
Rt bl ol vony

310s-12B
The best
looking watch
ata

sensible
price we
have seen

£39.95

RRP £49.95

Slopwalal.&l]uél Time Zone. 7.7mm thick

38CS-14B S
CHRONOGRAPH
Upto 25
functions :
including
1st-2nd
place times

£49.95

RRP £64.95
Six digit, 1/100 second. 7.9mm thick

CASIO watches have aconstant
LCD display of hours, minutes,
seconds, am/pm with day, date and
month on demand. With night light,
automatic 28, 30, 31 day calendar,
mineral glass face and all stainless
steel cases, they are water resistant to
100 feet. One battery lasts
approximately 12 months. Accurate
to less than * 15 seconds/month

WATCH BATTERIES 65p

Ray-O-Vac, long life. Fresh stock

D.LY. KIT 25p

(with battery order). Case opening

| tool, fits most watches. Plastic

tweezers, chart, instructions.

Send 25p for our illustrated catalogue. Prices include VAT and P&P. Send your cheque, PO or phone

card no. to:

Dept. ETI, 19/21 Fitzroy Street, Cambridge. Tel. 0223 312866

BUILD THE

TREASURE
TRACER
MK 11

METAL
LOCATOR

AS SEEN
ON BBC-1
& BBC-2

TV

@ Genuine 5 silicon transistor circuit,
does not need a transistor radio to
operate.

.i 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 220z.; handle knocks
down to 17” for transport.

Send stamped, self-addressed
envelope for literature.

22

Complete kit < 3
with pre-puilt £ 1 5 - 9 5
search coil Bt £1.20 P&P

Plus £1.37 VAT (8%)

Built, tested g i
and £20.95
Plus £1.20 P&P

Plus £1.77 VAT 8%)

MINIKITS ELECTRONICS,

6d Cleveland Road, South Woodford,
LONDON E18 2AN

(Mail order only)

‘Guaranteed
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WHITE LINE
FOLLOWER

ETI's Project Team present here a
project for either the modeller
who wishes to go electronic,

or the electronic enthusiast

who wants an excuse for
crawling around the

carpet all weekend . . .

ELECTRONICS TOQAY INTERNATIONAL — APRIL 1978

THE IDEA OF A SLOT CAR that
doesn’t need a slot is not new. — in
fact, sophisticated systems based on
inductive loops have been used in
large factories for some years. This
project s at the other end of the
complexity scale, and uses a simple
light/photocell combination to follow
a whiteline. The electronics involved
make up a simple feedback control
system — as soon as one photocell
sees more light than the other, the
differential amplifier applies a
correcting voltage to the steering
servomoator and so the model steers
itself back on to the line.

We are not sure whether to class
this project as a toy or as a serious
experimental project. Certainly, the
basic psoject makes a great toy, but
there is tremendous scope for
experimenting and ‘tuning’ the
control circuitry. Like all control .=
systems, this one displays a *
characteristic called ‘damping” — if -
the system is overdamped, the car
will steer sluggishly and will have
difficulty following anything except
the smoothest curves. If the control
circuitry is under-damped, the car.
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HOW IT WORKS

The sensor used to look for the White%i I1{3 a

(LDRs)
which are aimed at either side of the line so
e half dark. The line is
ure that the LDRs

‘pair of light dependent resistors

that each sees half white
illuminated by a bulb to en; ,
_have a relatively low resistance. If the car is
moved off the centre line one LDR will see
more ‘white’ and its resistance will fall. The
two LDRs are connected in series across the
supply voltage and so the voltage at the

junction will vary as the car moves in rela-

tion to the line. ; .
This voltage is compared with that set on

* RV1 by QI and Q2, the error signal driving
the servo motor in the correct direction to try
to eliminate the error. Negative feedback is
provided by RI10 to reduce the ‘open loop

gain’, and dynamic feedback is provided by

C1 which is used to reduce overshoot.

will oscillate from side to side on
curves — this may also be set-off by
small deviations on the straights.

The ideal situation is to have a
‘critically damped’ system, which has
just the right combination of
characteristics to respond quickly on
curves without oversteering. This can
be achieved by theoretical analysis,
using techniques like Nyquist's
Criterion, but it's mare fun to tune by
trial and error. The damping is a
factor of the photocell spacing, the
amplifier gain and the servomotor
characteristics.
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LDR1

LDR2

Figure 1. (Above)
Circuit diagram of the
white line follower
unit.

+3Vv
TO SERVO

aoct]

MOTOR

-3V
ov

TO SERVO
MOTOR

Figure 2. Component overlay. See text for details of mounting the board and servo

motors within the model.

You can have a lot of fun racing
these cars, especially since there is
quite a bit of scope for tinkering and
tuning them. The layout of your race
track should include both smooth
and tight curves — you may have
problems with figure-8's that cross at
anything but right angles. And of
course you can time races with your
ET! stopwatch!

Construction

The mechanical side of constructing
the car we must leave to the
individual reader. As we were more

interested in the electronics side of

" the project we tended to take short

cuts as far as the mechanics go. The
car we used was a Tamiya Porsche
935 Turbo, a model specifically
designed for radio control
applications but ideal for our
application. No doubt the model
enthusiasts amongst you will know of
many other models that would prove
suitable.

We cheated with the steering
mechanism as well by using a
commercial servo motor stripped of
its electronics to provide control of b
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_PROJECT: Line Follower

PARTS LIST

RESISTORS

R1 220k
R2.3 47k
R4,5.6 1k
R7,8 2k2
RS 10R
R10 470k

LIGHT DEPENDENT RESISTORS
LDR1,2 ORP12
POTENTIOMETER

RV1 2k2 min vert
CAPACITORS

Ci 330u Polyester

€28 10u 10 V Electrolytic

SEMICONDUCTORS

Q1.2,4 BC214
Q3,5 BC184
Q6 BD140
Q7 8D139

MISCELLANEOUS

PCB as pattern, 3V bulb, 2-pole on/off switch,
servo motor and car {see text)

On the right the Porsche with its lid off.
The PCB is mounted behind the drive
motor, which is sitting between the rear
wheels. The servo is sited between the
front wheels, and the board upon which
we put the LDRs and bulb can be seen on
the front of the chassis.

BUYLINES

Purchasing the electronic com-
ponents should prove straightfor-
ward. The mechanical parts are, as
we say in the main text, a matter for
the individual constructor.

25

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978



PROJECT: Liné Follower

Above: the eyes of the animal. The bulb
lies right between the LDRs. On the right:
the foil pattern for the white line follower
circuit, shown full size.

the steering. Again for those with a

mechanical bent, a standard model

motor (one that will operate reliably

on 1.5V) driving the front wheels via
suitable links is probably the best

" bet.

Ideally the sensors should be
mounted in front of the wheels and
should move with them so that when
the wheels turn to the right the
sensor does likewise and visa versa
(another test of mechanical
ingenuity). :

The LDRs were housed in short
lengths (about 10 mm) of cardboard
tube to act as a shield and were !
spated about 15mm apart (we used
a 12 mm wide line) with the bulb
mounted between them. _

Electrically the components can be
built onto the PC board described
which can be mounted somewhere in
the car. We used separate batteries
for the electronics and ran the bulb
off the main batteries, to keep the
electronics supply more constant.

26

%

o5

8 -
N

Using different motors/gear ratios
some changes to the electronics will
probably be found necessary. These
would mainly involve C1, R1 and
R10. Increasing R10 or reducing R1
increases the DC gain, while
increasing C1 increases the dynamic
damping to reduce overshoot. Track
width may also be experimented with
as well as LDR spacing. ETh

THE NORTH’S
PREMIER
AMATEUR
RADIO
&
ELEGTRONICS
EVENT!

. Northern
Radio Societies Association

RADIO &
ELEGTRONICS
EXHIBITION

BELLE VUE—
MANCHESTER

SUNDAY, 2nd
APRIL, 1978

Doors openat 11 a.m.

INTER-CLUB QUIZ
CONSTRUCTION CONTEST
RSGB BOOKSTALL

GRAND RAFFLE

AMATEUR COMPUTER CLUB
STAND

RADIO SOCIETIES STANDS
CLUB STAND TROPHY

HOME OFFICE & RAYNET
EXHIBITS

TRADE STANDS FEATURING
RADIO EQUIPMENT,
MICRO-PROCESSORS, PERSONAL
COMPUTERS AND COMPONENTS
* AMPLE CAR PARKS AND
LEISURE FACILITIES FOR THE
FAMILY INCLUDING FUNFAIR!

Talk-in for FM mobiles via
GB3NRS and G8BNRS/A on 145
MHz chs. S22 SO & R6 and on
433 MHz chs. SU8 SU20 RB4 &
RB14.

ENTER AT REAR OF BELLE VUE,
OPPOSITE MAIN CAR PARK —
OFF HYDE ROAD, A57.

LR 3
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NOW—A VDU BOARD
WITHOUT KEYBOARD AND M DISPLAY

A double-sided board with plated through holes 12%" x 8'* (4 Eurocard size). 960 Characters in a 40x24 line format. 64 ASClI characters, Flashing
cursor. 32 control functions available. Adjustable bauld rate. Provision for a keyboard. Serial input and output. Requires + 5V and — 12V and any
modified television or video monitor. Board is crystal controlled to give a rock steady display.

MARCON!1
FURZEHILL EX-MINISTRY AUOIO
VALVE GENERATOR 0-20KHZ
VOLTMETER Sinewave output. Metered. 600
TF428B Ohms. Size 16x10x9'' deep. Standard
NOW £12.50 ea mains now at £15 each

Supplied in kit form (All components supplied) £95. P&P £1.75. Assembled and tested £125. P&P £1.75

EX-MINISTRY
MARCONI 0-6 WATTS
Multi Range. Multi Impedance
POWER METERS. £25 each

ITT-CREED
Punches and Prints on ¥s'’ paper.
Complete with Power Supply.
Solid State. Size 15x11%x22"

% |.C. BOARD PACK

50 1.C.s and other useful components

for

El P&P 75p

advertising)

* SEMICONDUCTOR PACK

.Guaranteed full spec. devices make up this
pack. (No large quantities warrant individual

50 devices for £I P&P 40p

Highly Recommended

Type TF

fsi

£

MARCONI

2 ranges 10 watts fsd and 25 watts

deep £32.50.
R.F. POWER
METER

1152A/71(CT419)

TRIPODS WITH PAN
AND TILT HEAD
will take 56Ib load

d. 50 ohms £22.50

75 each

TRANSFORMERS — All 240V 50HZ
INPUTS

Type A170 17V 250MA_ 7 5.0 7 5V 250MA 0-20V 5 Amps 0.4V5
Amps 011 5V Amps €2 each. P&P £1.25.

Type C 19-0-19vV 250MA. 8-0 8V 250MA 0-7 5V Amps 0-1 4V 5
Amps £1.25 each P&P £1.25.

All brand new APT Surplus.

*POT PACK. Ali Brand New Modern Single and Ganged. Qur choice
7 for 25p. P&P 48p

Ex-ministry OSCILLOSCOPE. CT436. Double beam. DC 6MHZ
£120 each

SOLARTRON CD 1212 SB 40 meg £100. DB 24 meg tw:ce £135.
Many other types available

MARCON! SIGNAL GENERATORS. Freq. range 10-470MHZ
Type TF80 1B3/S £160 each.

MARCONI TF142F DISTORTION FACTOR METER giving
percentage distortion on a directly caiibrated dial and includes any
spurious components upto 30kHZ £29.50 each

MARCONI| PORTABLE FREQUENCY METER TF 1026/11 100
to 160MHZ. Very fine condition €25.

TF1026/4M 2-4 GHZ €35 each.

PICK-A-PACK—
50 PENGE A POUND

From Qur Pick-A-Pack area weight up your own
components. No restrictions on what you take

TELEPHONES. Post Office style 745. Black or two-tone £6.50 ea

Modern style 706. Black or two-tone grey £4.50 ea. P&P £1 each.
Old black stvle €1.50 ea. P&P £1

*HANDSETS only 706 stvle £1.75 ea. Older style £1 P&P 75p. i
TELEPHONE EXCHANGES. Eg: 15-way automatic (exchange only}

from £95.

MODERN FANS. 4% x 4% x 1%2'" 110 vo'ts. Superbly quiet. 6
blades £€4.50 ea. P&P 75p

PAPST Fan 240V available at £7.50 ea. P&P 75p.

TUBES. All Brand New Boxed

Electrostatic deflection.

Type GEC 924F 3%" dia. (Replacement for Telequipment D33 &

TRANSISTORS /DIODES/
RECTIFIERS, ETC.

Guaranteed all full spec. devices. Manufacturers Markings.

At 5p each.

BC147; 2N3707, BC172B; BC261; BC251B. BC3488; BC171A/B;
BC413; D10; BC182; BC212; BAX13; 1N937; BA102BE. BZX83;
2N4047; TIS61: 2N5040.

At 10p each BFX85; 1N4733A: SN7451N; BYX10-1; 5KV 0.36A.
TIP30 — 20p ea. TIP34A — 50p ea. BD538 — 40p ea. Heavy Duty
Bridge Rectifier — 20p ea. TBA810S — 75p ea. CA3123E — £1 ea.
BDY55 — €1 ea. TIP318 — 12pea. 2N3055 — 40p ea

2N5879 with 2N58B1 Motorola 150W Comp pair 2 ea
BD535/BD538 Comp pair — 75 pr

BYZ10 10pea. LM733CN 20p ea. TBAS60CQ €2 ea. 1N4436T-TO3
Flat mount 10A 200piv £1 ea

*linear Amp 709 — 25p ea

High Speed Voltage Comparator 710 — 15p ea

P&P Extra on all items

Finned heat sink — single TO3 - size 43%in x 3in x 1'%in 50p ea. P&P
75p.

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

*POTENTl&RIlETERS — All 5p ea. P&P extra
Metal bodies AB Linear. PCB Mount Brand new.
250K ganged. 100K ganged concentric shafts.
*BEEHIVE TRIMMERS 3 30pt Brand New 10 off
40p P&P 15p. 100 off £3.50 P&P 75p. 500 oft
£15 P&P £1.25. 1,000 off £25 P&P £1.50.
LARGE RANGE OF ELECTROSTATIC VOLT-
METERS. From 0.300V 2 €3, or 250KV Max.
General guide 5KV 3V2. £5. Thereafter £1 per KV.
P&P 75p.

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

TUBE Type DB7 36 — Replacement for Telequip-
ments S31 €11 ea. P&P £1.50.

E.H.T. TRANSFORMERS 20KV 2KVA £70 ea
240KV SINGLE PHASE 20KVA Output 2x2 5KV
£85.

240V SINGLE PHASE. 1KVA Output 40KV
25MA €175.

Many other EHT Transtormers and EHT Capacitors
available.

EX-DYNAMCO Oscilloscopes INVERTORS
30V Input 6KV Output. Size 2’ x 42" x 12",
Complete with circuit £10ea. P&P £1

MINIATURE — OXLEY PATCH PANELS — BRAND

EX-DYNAMCO. 10x10 complete with pins £8 ea.
P&P 50p

Solartron 1016 scopés) £25 ea. P&P'£1.50.

Type GEC 924E 3%" dia {Replacement for Solartron 1015 scope)
£17.50ea. P&P £1.50.

*1000f Feed thru Capacitors 10 for 30p. P&P T5p.

HIVAC Miniature NEONS.

App 60V Brand New 10 oft 20p P&P extra.

GRATICULES 12x14cm high quality plastic 15 ea. P&P 10p
MARCONI TF104 1B Valve Voltmeter £25 ea.

MARCONI TF338B Attenuator 600 ohms €12 ea.

PHILIPS Cassettes Model 2200. Play only €9 ea. P&P £1.50.
PROGRAMMABLE TIMER 5 decade (Photography) £8 ea.

MULLARD & BRIMAR OSCILLOSCOPE TUBES
BRAND NEW BOXED—ALL RECTANGULAR

D14-121 Green 50MHZ Y 4 4.2V CM €45 ea. As above but P7
Phospher £35 ea
D13-46GM P7 €35 ea
D13-51GH Green £65 ea.
D10-210GH/32 €40 ea
Carriage all tubes €£1.75 ea

SOLID STATE TIMEBASES

By LARGE BRITISH MANUFACTURERS
These are a Plug-in Modular Timebase covering 0-2 microsécs per cm
10 5 secs per cm in 23 steps. Tunnel Diode triggering. 8 Front Panel
Controls. 37 Transistors/FETs — all plug-in Silver anodised front
panel. Size 4x5%x10% " deep. Guaranteed absoiutely brand new in
original manutacturer’s packaging. Complete with extremely
comprehensive copy of manual £17.50 ea. P&P £2.

COSSOR OSCILLOSCOPE CAMERAS

Brand New Boxed with 4 film packs & Manual £12 ea. Carriage £2.75.

FRESH MINISTRY RELEASE | NEW

Solartron CT316 oscilloscope
DC — 6 megs. Size 8%2'' x 11" x 20"*
Sorry £37.50 this time

INTAKE OF TEKTRONIX
545A

Oscilloscope with CA plug-in
(Dual Beam — 24 megs)

£220 each

DESKS with Punch Reader. Printer and Keyboard. Some ASC11.
Various models from £€200.

2'" MAG TAPE

Approx. 2,000 ft. NOW 25p each. P&P £1. Or 5 for £1 carr. £2.75.

FOR THE VDU BUILDER tube M28-13GH. 23x17¢m at €12 ea.
Base connections supplied

guarantee safe arrival for £3.25.

BACK IN STOCK — CREED 7B TELEPRINTERS

THE CHEAPEST WAY OF GETTING A FULL ALPHA/NUMERIC PRINTOUT
FROM YOUR MICRO

Large Ministry purchases enables us to offer these at £25 each

In good working condition. Requires 110 Volts DC. Requires ASC11/

BAUDET convertor for coupling to your microprocessor. These units are

Processor tested before dispatch. Circuits included. Adequately packed to

Heads for PERDEC 6000/7000 — anquiries.

One only Digital Equipment Corporation Processor Board KD 11F with
DLV 11 and Back plane. Can be demonstrated working €680,

TELETYPE ASR 33 from £450.

TELETYPE KSR33 £275.

NON-STANDARD KSR33 eg basic ASC11-20MA loop — but small
print 0 to 9 above standard 0 to 9. some of the symbols having been
relocated. £250.

I

LITTON SYSTEM — Must go — £375 or offer

TELETYPE 35 RO Cased £95.
TELETYPE 35 RO with 20MA interface. Few only £120 ea.

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978

Minimum Mail Order £2. Excess postage retunded Unlessrst;ﬂed — please add £2.75 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with x 1272 % VAT, otherwise 8%
Official Orders Welcomed. Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order.

Open9 a.m. to5.30 p.m. Mon. to Sat

CHILTMEAD T

7/9 ARTHUR ROAD, READING, BERKS (near Tech. College,

King’s Road). Tel. Reading 582605.

)
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WHY PAY MORE?!

MULT] RANGE METERS Type MF15A A C./D.C
volts 10. 50.°250. 500. 1000. Ma. 0-5. 0-10
0-100. Sensitivity 2000V. 24 range, diameter
133 x 93 X 46mm. Price £6.50 pius 50p P&P
(£7.56 inc. VAT & P)

SERVICE TRADING CO

VARIABLE VOLTAGE TRANSFORMERS

‘@) INPUT 230 v. A.C. 50/60

OUTPUT VARIABLE 0/260v. A.C.
BRAND NEW. All types.
200W (1 Amp) firted A/C

| voltmeter . ...... . ...
0.5 KVA (Max. 2Y; Amp)
1 KVA (Max. 5 Amp)
2 KVA (Max. 10 Amp)

TRIAC.

Glass passivated plastic triac. Swiss

application sheet). Suitabie Diac 22p.

Raytheon tag symmetrical Tniac. Type Tag 250/500v. 10 amp 500 piv
precision product for long term
refiability £1.25 P&P 10p (€1.46 inc. VAT & P} (inclusive of date and

3 KVA (Max. 15 Amp) . ...

Carriage extra 4 KVA (Max. 20 Amp)

LT TRANSFORMERS

0to 60 MINUTES CLOCKWORK TIMER.
Dauble pole 15 amp 230AC. Contacts (no dial). £1.50. P&P 30p (£1.94

0-12v/24v at 1 amp L

€2.50 p&p 50 (£3.24 inc VAT & P)
0.15vat 1 amp + 0-15v at } amp 130v 1 amp) €2.50 p&p 50p £3.24

Mig. by Hendrey Refays. type C2839 2207250
AC ops. Contact 4C/0 at 20 amp at 440 volts AC,
price £6.00 P&P 75p (€7.29 inc. VAT & P).

inc. VAT & P). nc VAT & P)
25-0-25v a1 2% amp. £8.50 p&p 75p (£5.67 inc. VAT & P)
. 1 0120724y 10amp. £12.35 p&p £1.50 (£14.96 inc. VAT & P)
MERCURY SWITCH ) 0-4v/6v/24v/32v a1 12 amp. £13.00 p&p £1.50 (€15.66 inc. VAT & P)
Size 27mm x Smm. 10 for £5.00 (inc. VAT £5.72) Min = 0-12v.a1 20 amp. or 0-24v at 10 amp.£12.00 plp £1.50 (£15.01 inc
quantity 10 VAT & P)
0-6v/12v/17v/18v/20v at 20 amp.£14.00 p8p E1.50 (£18.74 inc
VAT & P)
0-6v/12vat 20 amp £11.85 p&p £1.00 (£13.88 inc. VAT & P}
Other types in stock, phone in enquiries
CONTACTOR

GEARED MOTORS

100 R.P.M. 115 Ibs. ins.!!

115 1b. ins., 110 volt, 50Hz, 2.8 amp. single phase,
split capacitor motor.’ immense power. Continuously
rated. Totally enclosed. Fan cooled. in-iine gearbox.
Length 250mm Dia 135mm. Spindie Dia. 15.5mm
Length 145mm, ex-equipment tested £12.00 Post
E1.50 (£14.58 inc. VAT & P). Suitabie transformer
230/240 volt £8.00 Post 75p {£9.45 inc. VAT & P)

BODINE TYPE N.C.I.
GEARED MOTOR

{Type 1} 71 r.p.m. torque 10 Ib. in o

Raeversible 1/70th h.p cycie .38 amp. This U.S.A. motor is offered in
with transformer for 230/240v AC. input. Price type £8.25 Post 75p
(£7.56 inc. VAT & P). or less transtormer £3.75 Post 85p (£4.75 inc
VAT & P). (Type 3} 71 r.p.m, 230 voit A.C Continuously rated. Non

FRACMO
2bpm SUies wmen 230vAC reversinie O 7 amp
sharpiength 3amm 1einm. welght 6 xios
600 grams Price £15.00 P&P - 1 50 (£17.82).

reversible £6.850 Post 75p {€£7.83inc. VAT & P}
iﬂr

300 V.A. ISOLATING TRANSFORMER
115/230 screened primary, two separate or 115v for 115 or 230v
Secondary two 115vat 1560 V.A_ each tor 1 15 0r 230v. output. Can be used in

230 VOLT AC FAN
ASSEMBLY

Powerful continuously rated AC motor complete
with 5 blade 6%" aluminium fan. New reduced
price £3.00 P&P 65p (£3.94 inc. VAT & P)

series or parallel connections. Fully tropicalised. Length 13.5¢m., width
Ttem.. weight 15kbs. Special price £6.00, carr. £1.00 (£7.56 inc. VAT & P)

PARVALUX GEARED MOTOR .
e SD18 24uv AL

vi versible 3U rpm SUlbs nch Y
Price £15.00 Pap

P90 21/ 82me VAl

COMPRESSOR, precision buili by Emerson USA  Honzonialy
oppased twin head diaphram type producing 20ibs. Plus P.S | per head 3.5
plus C.F.M. Output virtually pulse tree. Powered by 110v A.C. motor size

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 coit
230/240v. A.C. operation. ‘Jnit is mounted on
strong chassis. Complete with cover. Price £5.50
P&P 75p (£6.75 inc. VAT & P)

30x23x15cm weght 7 kilos Price £20 p&p £2 00 iinc VAT £23.76).
Suitabte transformer for 230 240v A.C €8.00 p&p 1 00 /A
£9.72).

STROBE! STROBE! STROBE!

HY-LIGHT STROBE KIT Mk. IV
Latest type Xenon white hght tube. Solid state ti ing and triggering
crcuit. 230/240 volt A.C. operation Speed adjustable 1-20 f.ps
Designed for large rooms, halls, etc. Light output greater than many

VORTEX BLOWER AND
VACUUM UNIT

Dynamically balanced to tally enclosed 9*
rolor with max. air delvery of 1.5 cubic
metres per mun. Max, static pressure
600mm W.G. Suction or blow from 2
side-by-side 37mm L.D. circular apertures
fitted to base of unit. Powertu! continuousty
rated 115v 3.c. motor mounted on alloy base
with fixing facilites. Dimensions Length
22cm x width 25cm x height 25cm

~ Y4
/ -
These units are ex-equipment bul have had minimum use. Fully tested

prior to despatch Price £12 + £1.50 P&P (£14.58 inc. VAT & P}
Suitable transtormer for 230/240va.c. €6 + £1 P&P (£7.56 inc. VAT &
)

{so calied 4 Joule) strobes. Price £18.00 post£1 (£20.56 inc. VAT
& P). Specially designed case and reflector for Hy-Light £8.25 Post
£1.00(£9.99 inc. VAT & P)

*_*****:ﬁ******tf******}

* ULTRA VIOLET BLACK LIGHT :

¥ FLUORESCENT TUBES

K R85 watt £7.75 (caliars only), 2. 20 Watt €6.50. Fosi 505 . W

* (For use in stan bi-pin llll}lngs) Mini 12in. 8 watt £2.50. Post 25p. *
(£2.97 inc. VAT & P). 9in. Bwatt £2.00 Post 25p (£2.43 inc. VAT

&P). 6in. 4 watt £1.75 Post 25p) (£2.16 inc. VAT & P) b 4

* Complete, ballast unit. Either 6, 8" or 12'" tube 230V, A.C. op *
£€3.50 plus P&P 400 (£4.21 inc. VAT & P). Also available lor 12V

K D.C. op, £€3.50 pius PP 40p (€4.21 inc. VAT & P)

CENTRIFUGAL BLOWER
f.m. £2.75. Post

_avarlable phone for details

Mfg. by Smiths Industries 230/240v a.c. Miniature Model Series
SE7200, Size 95mm x 82mm x 82mm. Aperture 38mm x 31mm. 12
5. Post 50p (€3.51 inc. VAT & P).

uih type FFB 7806 022 220/240v A.C Apariare| Oxd Yscm overan
size 16x14cm Prce £3.75 p&p 75p (inc VAT £4.86). Other types

FRARRRARR XA R R RN ERER XN N

XENON FLASH PR T
GUN TUBES — ==
Range of Xenon tubes avaiiabie from e N

—

stock. S.A.E. for full detarls

A.E.G. WATER PUMP
200/240v.a.c. motor. 2850 rpm. 480w
approx. 1/3 hp. driving a centrifugal pump
with 1% inlet and outlet delivering approx.
40 galls. per min. at 10t1 head. ideal for
pumping or circulating any non corrosive
light viscosity liquid. Dozens of uses in
industrial labs. etc. Note this pump is not
self-priming. Price £15 + 75p P&P (£17.01
inc. VAT & P).

CITENCO 19 RPM

FHP motor type C 7333715 220/240v ac. 19
pm reversible motor, torque 14.5 kg. Gear ratio
144:1 Brand new incl. capacitor, our price
£14.25 + £1.25 P&P {£16.20 inc. VAT & P)

REVERSIBLE MOTOR 230V A.C.

Geperal Electric 230v A.C.. 1,600 r.p.m. 0.25 amp. Complete with
anti-vibration mounting bracket and capacitor. O/A size 110mm x
95mm. Spindle 5/16'" dia. 20mm long. Ex-equipment tested. £3.00
Post 50p.{£3.78 inc. VAT & P)

METERS 90mm Diameter

DU Amps type bbLa U-2A U-5A 0 20A 0-504 0-1004
AL Amps lype 0252 U 1A, 0 5A 0-50A DC Vons. ype
65C5 0-15v U s0v AC Voits type 6272 0-150V
0-300V Alla1 £3.50 P&P 50;1 £4.32 inc VAT

Wide ringe of AC and DC relays available

R E AY from stock. Phone ur write in your
L enquiries

230/240V A.C. Relays: Arrow. 2¢/0 15 amp £1.50 (£1.84inc. VAT
&P)

T.E.C. open type 3 c/0. 10 amp £1.10 {£1.40 inc. VAT & P) Mag

76p. Total price inc. VAT, £5.40.

M'NIATURE UNISELECTOR

inc. VAT & P)

= D RA' 3 Height Width  Length
NI-CAD BATTERIES ~ foaft Wi Lenon
23 AH 1.2v Plasuc Case 4 214 79 27
35 AH 1 2v Metal £6 50 219 75 29
40 AH 1 2v Plasuc Case i8 275 80 35
Postage 30p per unit

K]
-

UNISELECTOR SWITCH | -~
4 bank, 25 way 75 ohm coil. 36-48v 0.C | \_E
opesation. Ex. new equipment, £4.25, P&P Ly —

12v 11 way 4 bank (3 non-bridging, 1 homing). £2.50 P&P 35p (€£3.08

Devices 2 c/0. 20 amp £1.50°(£1.84 inc. VAT & P). Omoron or
Keyswitch 1 ¢c/0. 7 8mp £1.00 (£1.30 inc. VAT & P)

D.C. Relays: Open type 9/12V 3 c{o 7 amp £1.00 (£1.30 inc. VAT &
P). Sealed 12V 1 ¢/0 7 amp octal base, £1.00 (£1.30 inc. VAT & P)
Sealed 12V,2c/0 7 amp octatbase, £1.25 (€£1.56 inc. VAT & P) Sealed
12V 3c/0 7 amp 11-pin. £1.38 (£1.67 inc. VAT & P)._24V. Sealed 3
c/0 7amp 11pin £1.35 (£1.67 inc. VAT & F) {amps = Tonuact rating)
P&P on any Relay 20p.

Other types available — phone for details. -

‘'VENNER TYPE' ERD TIME
WITCH

S
200/250V A.C 2 on/2 off every 24 hrs. at any
manuaily pre-set time. 36 hour spring reserve and day
omitting device. Built 1o highest Electricity Board
specification. Price £7.75 P&P 75p (£9.18).

SANGAMO WESTON TIME SWITCH

2 v s
price £6.00 P&P 5U €7.02100 VA, &P

Iz
w SWIIEH die
Ais0 gvailable w

4 xd
Soir dia

A.E.G. TIME SWITCH
200/250V A.C 10on/1 off every 24 hrs. 80 amps contacts {ideat
storage heater). spring reserve. Price £10.00 P&P 50p {£11.34).

MICRO SWITCHES

(£2.48.nc. VAT & P)

{£3.02 inc. VA
0 for £10.00 post paid (£10.80 inc. VAT & P

(£4.86 inc. VAT & ).

As iltustrated but fitted with 1* Lever, 10 for £2.00 P&P 30p

Sub-miniature Burgess type v 41 1. 10 for £2.50 P&P 30p B
T & P)

6 )

Type 3 115M 906T 10 for £2.50 post paid (£2.70 inc. VAT

&P).

Unimax USA. 10 for £4.00 plus 50p P&P (min. order 10)

RESET COUNTER

230 voits AC 3 digits mfg. Veeder Root type
LL/144L €1.75 P&P 25p {£2.16 inc. VAT & P)
7 fig. 24y d.c. non set £1.50 P&P 25p {£1.89inc
VAT & P),

6 fig. 24v d.c. resetable £3.00 P&P 25p (£3.51
nc. VAT & P)

BiIG INCH

Tiny precision built 3 rpm USA motor size only

‘Mig. by Magnetc Devices. 240v A C
Operation approx. 20ib. pull at 1.25%' Price
£7.00 P&P 75p (£8.37 inc. VAT & F)
Similar to above approx. 10lb pull’ £3.50
P&P 60p (£4.43 inc. VAT & P)

NEW HEAVY DUTY SOLENOID 0T

G

3
S =)

1 X 1 100 vott AC op. supplied with resistar for
230 volt AC price £2.37 p&p 20p. 4 for £5.40
post pad

INSULATION TESTERS
NEW

Sirmilar in appearance to iliustration

Price £1.00 Post 26p (£1.35 inc. VAT & #)

230-250 VOLT A.C. SOLENOID

Approximately 1%ib pull. Size of feet 1%''x 13/16"

est to I‘!,E spec. Rugged meral construction
suitable for bench or field work. constant speed
clutch. Size L. Bin . W. 4iin. H. B in., weight 6 Ib
500 VOLTS 500 megohms

£49.00 Post BOp (£87.78 inc. VAT & P)

24 VOLT D.C. SOLENOIDS

approx. 4 oz. pull at Yz in. travel Plus ¥ 24y D.C
1 heavy duty 1 make relay. Price: £3.00 Post
£1.00 (£4.32 inc. VAT & p)

UNIT containing: 1 heavy duty solenoid approx. 25 Ib. pull at 1 n
travel. 2 solenoids of approx. 1 Ib. pull at % in. travel. ‘6 solenoids of

ABSOLUTE
BARGAIN

1000 VOLTS 1000 megohms ~
£46.00 Post 8B0p (£60.26 inc. VAT & P)

SAE for leaflet
AT CURRENT RATE
MUST BE ADDED

FLUID VALVE

autlet. Precision made. British mig
PRICE £2.75 Post 50p (£3.57 inc. VAT & P)

240 A.C. SOLENOID OPERATED

Rated 1 p.s;i” will handle up to 7 pisi. Forged brass”
body. stainless steel core and spring %2 in. b.s.p. inlet

=

ALL MAIL ORDERS, ALSO CALLERS AT

57 BRIDGMAN ROAD, CHISWICK,

LONDON, W4 588.
Closed Saturdays.

Phone: 01-995 1560

TO ALL ORDERS
FOR THE TOTAL VALUE OF GOODS INCLUDING
POSTAGE UNLESS OTHERWISE STATED

“ACCOUNT CUSTOMERS MIN. ORDER £10.00
SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

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 1o switch an for any
tength of time, from 10 mins. 10 6 hrs, then switch
off. An additional 60 min. audible timer is also
incorporated. Ideal for Tape Recorders. tights.
Electric Blankets etc. Attractive satin copper fimsh
Size 135 mm x 130 mm x 60 mm. Price £2.25,
Post 40p. (Total inc. VAT & Post £2.87).

New ceramic construction, vitreous enamel
embedded winding, heavy duty brush assembly.
continuously rated _

25 WATT 10. 25. 100. 150. 250, 500. 1k, 1.5k ochm £2.40 Post

20p (£2.81 inc. VAT & P). 50 WATT 100. 500. 1k chm €2.90 Post

25p{£3.40inc. VAT & P} JOOWATT 1/5/ 10 25/50 /100

2507500/ 1k 1 5k/2.5k/5k nhm €5 50. Post 35p1€6.32 inc VAT

&P, ]

Black Silver Skirted knob calibrated in Nos. 1-9. 1'% in. dia brass
bush. Ideal for above Rheostats, 24p ea,

600 WATT DIMMER SWITCH —
Easily fitted. Fully guaranteed by makers. Will control upto . /o
600w of highting except fluorescent at mains voltage. p , ‘o
Complete with simple instructions £3.95 Post 25p {£4:53 - .
inc. VAT & P). 1000 watt model €5.60 Post 25p {£6.32 inc |

VAT & P) 2000 watt model £9.75 Post 40p (£10.96 inc —

VAT & Py

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 74J.
Tel.: 01-437 0576



continuiti"g along Tim Orr’s circuit strewn path through op-amps

Stmple Musical cmm xﬁgne;ator 5

The circuit shown is that of a muitiple feedback band-
pass filter. The preset is used to add some positive
_ feedback and so further increase the Q factor. The
principle of operation is as follows. A short click (pulse),
is applied to the filter and this makes it ring with a
frequency which is its natural resonance frequency. The
oscillations die away exponentially with respect to time
and in doing so closely resembie many naturaily occur-
ing percussive or plucked sounds. The higher the Q the
longer the decay time constant. High frequency reso-
nances resemble chimes, whereas lower frequencies
_ sound like claves or bongos. By arranging several of
these circuits, all with different tuning, to be driven by
pulses from a rhythm generator an interesting pattern of
sounds can be produced. There may be some stability
problems when high Q or high frequency operation is
involved. To achieve better performance, an op-amp
with a greater bandwidth than the 741 should be used.
Alternatively, a different structure, such as a state

variable filter could be used. Qs of up to 500 can be

obtained with this latter circuit. c

AN
AN
0—VWV v ouUT 7
VIN p -—AU Y
fo Hz
" o 185 X 1000 X C

. PULSE FROM A f
_ RHYTHM GENERATOR
<
————1< 220R
SET

D1 - 1Ng14
INPUT ' ' 330R

SRS AV AV
|+ DC VOLTAGE

VA /r* MARK SPACE POT
k
7X7/\/ 100u 10k Lin
/ V
= .

A
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Variable Markspace Squarewave Generator
with Automatic Level Adjustment

By putting a triangle wave into one input of a comparator
and a manually controlled DC level into the other, it is
possible to generate a variable ratio mark/ space square
wave. However, if the amplitude of the triangle varies
then so will the markspace ratio. Alternatively, if you
want the manual control to produce a very thin
waveform at one end of its travel, then you will probably

need a preset and a very stable triangle amplitude.

However, this circuit solves these problems. The DC

.voltage is generated by a peak voltage follower, IC1,

driven by the triangle itself. Thus the circuit tracks the
peak voitage level. Secondly, only 97 % of this voltage is
ever fed to the comparator, IC2, and so at the end of the
markspace pot, a 60:1 ratio square wave is.generated.
At the other end of the pot the ratiois 1:1. A 748 is used
as the comparator because it has more bandwidth than
the 741. As the frequency of the triangle increases, it
may be necessary 0 use an even faster op-amp for 1C2 or
even a comparator. 3
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Simple Triangle to Sinewave Converter

A simple way of converting a triangle to a sinewave is
shown. The logarithmic characteristic of the diodes is
used to approximate to that of a sine curve. The distor-

tion to be expected is of the order of 5%. However, the:

distortion may be tolerable if the sinewave is only used to
generate audio tones.

-1.75V
D1, D2 = 1N914

RANDOM
NOISE

100k SET LEVEL

Noise Generator

The zener breakdown of a transistor junction is used in
many circuits as a noise generator. The breakdown
mechanism is random and so generates a small noise
voltage. Also this voltage has a high source impedance.
By using the op-amp as a high input impedance, high AC
gain amplifier, a low impedance, large signal noise
source is obtained. The preset is used to set the noise
level by varying the gain from 40 to 20 dB.

Logarithmic Voitage to Voltage Converter

The output voltage is logarithmically proportional to the
_input voltage. The difference between this circuit and
the previous is that the exponentiator is in the feedback
loop of the op-amp and hence the mathematical function
has been inverted. The circuit is useful for performing
true logarithmic compression or for converting linear
inputs into dBs.

O— AN/ ——AAA—O
+Veref (+10V)  im 100k VIN
. I
'l

VvV out

+Ve ref (+10V) ™

L

n 10uA

1V/OCTAVE

1k

Exponential Voitage to Current/Voltage Con-
verter

The circuit shown converts a linear input voltage into an
exponential current or voltage. This type of circuit is
used in music synthesisers to change linear control
voltages into musical intervals. That s, if the circuit were
used to control an oscillator, input increments of 1 V
would change the pitch by one octave. The exponential
characteristics of a transistor are exployed to generate
the correct transfer function. Q1 and Q2 are a matched
pairs of transistors, preferably a transistor dual. IC1
maintains Q1 at a constant current. Thus, the op-amp
serves only to bias the emitter of the second transistor
Q2 into a suitable operating region. The purpose of Q1 is
to generate this bias voltage. The base emitter junction
of a transistor has a high temperature coefficient (—-1.9
mV/° C) and so the reason for using a matched pair.is to
use the first transistor, Q1, to provide temperature
compensation for the second.
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Musical Envelope Generator and Modulator

A gate voltage is applied to initiate the proceedings. +10v
When the gate voltage is in the ON state, Q1 is turned &
on, and so the capacitor C is charged up via the attack | Q= e
pot in series with the 1K resistor. By varying this pot, the v |
attack time constant can be manipulated, A fast attack °“3[°”’f OFF S T Jeare
gives a percussive sound, a slow attack the affect of =
"backward’ sounds. When the gate voltage returns to its eaTe M ATTACK N\

off state, Q2 is turned on and the capacitor is then |
discharged via the decay pot and the other 1K resistor,
to ground. Thus the decay time constant of the envelope
is also variable.

This envelope is buffered by IC1, a high impedance
voltage follower and applied to Q3 which is being used
as a transistor chopper. A musical tone in the form of a
squarewave is connected to the base of Q3. This turns 15
the transistor on or off and thus the envelope is chopped
up at regular intervals, the intervals being determined by
the pitch of the squarewave. m

The resultant waveform has the amplitude of the DUTPUT ENVELOPE
envelope and the harmonic structure of the squarewave.
iC2 is used as a virtual earth amplifier to buffer the signal
and D1 ensures that the envelope dies away at the end of
a note.

1M DECAY

}

10V

R1 R2
100k 100k 3

Transistor Used To Turn An Op Amp On Or Off
When transistor Q1 is switched off, the circuit behaves
as a voltage follower. By applying a positive voltage to
v ouTt the emitter of Q1 via a 10K resistor, the transistor is
made to turn on and go into saturation. Thus the lower
end of R4 is shorted to ground. The circuit has now
e changed into that of a differential amplifier (see fig. 7).
but where the voltage difference is always Ov. Now as
long as the resistor ratios in the two branches around the
op amp are in the same ratio then there should be zero

100n

ADJUST
“OEE”

DIGITAL ON/
/OFF CONTROL

(8\5\” output. A 4K7 preset is used to null out any ratio errors

A so that the "OFF’ attenuation is more than 60dB. The -

. high common mode rejection ratio of a 74 1 enables this F
(BVFEF) large attenuation to be obtained. ‘

Fast Symmetrical Zener Clamping

The problem with using two zeners, back to back in

series to get symmetrical clamping are one, the knee of

the zener characteristics is rather sloppy. Two; charge
- storage in the zeners causes speed problems and Three;

the zeners will have slightly different knee voltages and

so the symmetry wili not be all that good. The circuit

overcomes these problems. By putting the zener inside a VN 33
diode bridge then the same zener voltage is always O—AAA ANAA -0
experienced. The voltage errors due to the diodes are a7k 47k v OUT
much smaller than those due to the zener. Also the Vz+1.2v

- (MAXIMUM OUTPUT)

charge storage of the bridge is much less. Lastly by
biasing the zener on all the time, the knee appears to be

much sharper. | ¥ i

To be continued
ELECTRONICS TODAY INTERNATIONAL — APRIL 1978
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GAS MONITOR

ETI Project Team present a machine which nose when

you're fuming, and

which can be suitably alarming. Particularly useful to boat owners, and of value
to all needing to keep an eye on the gases.

'PETROL VAPOUR, closed space and
electrical sparks are not ideal
companions. Many a boat has been
destroyed when the owner has
switched on the ignition without
realising there had been a petrol leak
and the vapour content in the engine
compartment is at a dangerous level.
Unfortunately the circumstances also
lead to injury and loss of life.
Therefore any system which can
prevent this is of great value.

This unit is designed to meet this
requirement and uses a
semiconductor gas detector (TGS
cell) to monitor the atmosphere in the
engine compartment and either
prevent the engine being started or
shut it down if a high vapour
concentration occurs during
operation.

Construction

This is relatively easy if the printed
circuit board is used and the wiring
diagrams are followed. Some
‘precautions should be taken if the
unit is to be used in a boat to prevent
corrosion. The rear side of the board
should be coated with a cellulose
spray (dope, nail polish, etc.) and the
box, while having to be near the
‘control panel, should be shielded
from direct spray. Although we have
used a separate box the unit can be
mounted behind the control panel if
desired.

A small heatsink (about 25 mm
square aluminium) should be bolted
on to IC1 to keep it cool.

The relay should be capable of
handling up to 5A and should have a
12V coil wjth a resistance of over
100 ohms.

Obviously the sensor must be
mounted in the engine compartment
and while it must be in free air it
must also be protected against
mechanical damage.

32
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connection to the sensor should be
via a four core cable (on long runs
use a shielded cable).

Note that the sensor is symmetrical
in layout and also the fact that it
will fit into a standard seven pin
miniature valve socket.

Installation and Adjustment

The sensor should be mounted in

a position where vapour may be
expected and should be mechanically
protected against damage. The
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PROJECT

+12v swi B
ﬁ
e i
3 AAAA
=
i 5.0V
Ic1 2
7805
: .
they 21 L2 LP1 (GREEN] f;o“'fg
T 2 %ﬂs -raaoﬂ
e
7" 10u
Q1=BC108
02,3, 4, 5=BC214
D1,2=1N914
e
™ Fig 1. Full circuit diagram of the marine gas alarm.
s > : - 2
This project is designed primarily to _capacitor is allowed to discharge  If vapour is present the sensor res
monitor the concentration of volatile through R}. IC2 compares the voltage _ance will be low and the output of

ases inside the bilge of petrol-engined on C1 with that on pin 3 (about 3 V). will be high. During the first tw
. tgmats The circuit pgovidg: an eiec%ricat . During this period the output of IC2 will ‘minutes the diodes D1 and D2 prifen

cutout which prevents the engine from _beabout +2V. v the feedback loop (R11) operatin,
being started if fumes are present and . ; . _two minutes if the output goes high
also will remove all electrical power if  IClisabVregulatorand suppliesthe reference v_alta%gr
fumes become present at any time. _ power for the heater of the sensor. The above 5 V and th

_ sensor’s resistant element is in series in that position. .

The unit acts as a master switch and _ with RV1 and this voltage is compared  The relay is operated by Q4 and for §
due to its warm up requirements, a two to the voltage set by R4/R5. ' __ to close the output of IC3 must be low
minute delay occurs on switchon. Two ' (no vapour} and also the output ¢
indicator lights indicate either “safe” or  The transistor Q1 gives a fail safe  must be high (more than two minutes
“fail” condition and in the initial warm operation and if the sensor is not con- after switch on). If the unit does switch

_up period both lights are on. The initial _ nected this transistor will be off giving off, or prevents initial switch on, it must
timing is performed by C1 and IC2. With  +5 V on pin 3 of IC3. Resistor R8 ens- _ be switched off and then on again (afte
the main switch off there is +12 V. ures that the voltage on pin 2 will clearing the fumes) and the two mi
across C1. When it is switched on the always be slightly less than +5 V. _ delay operatesagamn.

2. o . . , . f -»

The only adjustment is the
sensitivity control and this is set by
bringing a small container of petrol
near the sensor and ensuring it
operates. The adjustment should be
as sensitive as possible without
giving false operation.

GAS MONITOR

Other Applications

By suitable choice of sensor from the
TGS range (see data sheet this issue)
the basic electronics; with perhaps a
few modifications, can be used for a o
number of other applications — for
?: : ??Liivg:g::;nr% g: O?(?dlegsgfoi; a Fig 2. PCB pattern foil side shown full size (52 x 92 mm).

garage reaches a dangerous level. No

doubt numerous other applications

for this project will occur to you. '
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PROJECT:Gas Monitor

Fig 3. Project component overlay and wiring diagram.

+12V
inPUT | O ©
comvon| 0 ©
outruT| 0 O

TERMINAL
STRIP

PARTS LIST

RESISTORS

R1 3mg

R2 ™

R3 6k8

R4 47k .
RS,8,11 100k ’
R6 12k

A 33k

R9 15k

R10,12 8k2

R13 5k6 i G
R14,15,16 1k8
POTENTIOMETERS

RV1 100k vert. preset .
CAPACITORS X
C1 22u 16V Tantalum
C2 330n Polyester .
C3 10u 16V Electrolytic
c4 100u 25V Electrolytic
SEMICONDUCTORS :

ict 7805

1IC2.3 LM301A

(o} 'BC548

Q2.3.4.5 BC214 gl
SENSOR '

TGS 8120r813

LAMPS

LP1,2 12V 100mA

MISCELLANEOUS

Relay to suit application (min res 100R),
PCB as pattern, box etc.

34

SW1

o0
0 ©

SENSOR

BUYLINES 0o
Watford Electronics will supply a kit of TEETMR“I\IPAL

parts for this project for £11.95 less
box which should be selected to suit
the constructor’s particular applica-
tion, i.e. the expense of a die cast box

‘would not be warranted unless the

device needs to be waterproof.

Watford will also supply all parts
separately, e.g. the sensor plus
holder.

# 3 "
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Socket Unit

do the rest

your Computer
o Software included

itall

e Manual included

KIT
$210.00

TERMINAL

SOROC 10120 . concic on

COST, APPROACH TO

REMOTE VIDEO

DISPLAY TERMINALS

$975.00

Assembled

THE PROM SETTER

e Plugs Directly into your ALTAIR/IMSAI Computer
e Includes Main Module Board and External EPROM

« The EPROM Socket Unit is connecte to the Com-
puter through a 25 Pin Connector

« Programming is accomplished by the Computer

e Just Read in the Program to be Written on the
EPROM into your Processor and let the Computer

o Use Socket Unit to Read EPROM'’s Contents into

» No External Power Supplies, Your Computer does

« Doubles as an Eight Bit Paraliel [/O

THE PROM SETTER
ASSEMBLED

$375.00

HOX FOX Biock

AS$232 Extension
* RS232C Intertace

+ Tab Standard

+ Cursor Control Key Standard

+ Numeric Key Pad Standard

+ Line and Page Erase Slandard

» Addressabte Cursor Standard

« Swilch Selectable Transmission
trom 75 to 19.200 bpd Standard

= Communication Mode

« interfaces Printer interface

+ Non-Glare Aead Out Screen
+ Project Mode Standard

$975.00

Assembled
Price Includes

Block Mode
Lower Case
24 Line Option
and shipping
charge is on us.

Parallel &

U r case
BRck-on.

WRITEP;:S*IJ"EAD FEATURES
1702A-2708-2716
5204-6834 6 li

3-100 Bus Compatible

JADE VIDEO INTERFACE KIT
$89.95

2 er" 654 Characters per line
e
raphics (1:28 x 48 matrix)

ompositive video

Powerful software in
ursor, home, E{)L §
haracter, etc.

lower cas

On board low-power memory

luded for
croll Graphics/

| se & Greek
-on-white & white-on-black

EVERY

S$-100

interface.

1 parallel port.

JADE PARALLEL/SERIAL
INTERFACE KIT
$124.

2 Serial Interfaces with R§232
interfaces or 1 Kansas City cassette

Serial interfaces are crystal controlled.
Selectable baud rates.
Cassette works up to 1200 baud.

* KLUGE AREA
* STRONG 1/8”
BOARD

BARE BOARD $35.00
PERSC! DISK DRIVE FOR S-100

* §-100 DESIGN
* FULL GROUND PLANE
* RC NETWORK

95 KIT

{includes dual dri
intelligent contro
disk monitor on EPROM)
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MICROPROCESSOR's | BOBUA SUPPORT DEVICES | CHARACTER
F8 19.95 8212 3.95 GENERATORS
2.80 2500 8214 995 2513 UP 675
Z80A 35.00 8216 450 2513 DOWN 6175
COP1802CO 2495 8224 495 2513 UP (5v) 995
AM2901 2295 8228 8175 2513 DOWNISy) 1095
6502 1295 8238 800 MCMES7Y 10 8O
6800 19 65 8251 12 00 MCME5ST1A 10 80
B0OB 1 815 8253 2800 MCME572 10.80
8080A 1595 :;2? 12 00 MCMB574 1475
TMS 9900TL 8995 2500 a7
8259 2500 MCME5¥5 1475
6800 SUPPORT i
g;g: ;9 STATIC RAMS 1-24 2599 100
00
21102 1450 150 140 125
68 28 00 &8 21002 12500 195 180 150
6834 1695
210 425 410 395
6850P 995 1014 1 49 129 110
6852P 1195
2101 4 295 2715 260
6860P 195 2102 125 V15 00
6862p LA 2102 1 150 130 118
6880P 210 .
211 400 350 325
2112 300 280 269
280 SUPPORT OEVICES 2114 1795 16.95  16.50
3883 1295 42004 1295 1250 1195
3887 1295 5101C E 1195 1125 1025
£ 8 SUPPORT DEVICES | WAVEFORM GENERATOR KEYBOARD CHIPS
3851 va 95 8038 100 o226 ,33?
MCa024 250 AY5.3600 B
3853 14 95 566 17
LATE ADDITIONS FLOPPY DISCCONTROLLER
TMS 4044  $14.00 2o 5595
TMS 5501  $24.95 WPADED OB

COMPLETE
Info 2000 S-100 DISK SYSTEM
ve, power supply, case,
ller, adapter, cables, and

$2,650.00
$195.00

PROM'S
17024
2704
2708
216
3601
5203AQ
5204AQ
6834
68341
825238
82278

MOTHER BOARD
+ 13 SLOT MOTHER BOARD w/front

panel slot

5
5
Kl

888388

38
4
4

600
16 95
1495
400
270

OYNAMIC RAMS

1103
2904
2)07A
21078
210784
TMSA4050
TMS4060
4096
4116
MMS5270
MM5280
MCME605

UVART'S
aY5.1013A
AYS5 1014A
TR 1602A
TMS 6011
1M.6402
1M -6403

150
450
37
450

g

mmu‘:nus
2888&8%

ON ONE SIDE
TERMINATION ON
LINE EXCEPT PWR & GRD

THICK DOUBLE SIDED

KIT $85.00

COMPLETE TDL SOFTWARE
PKG. FOR DISK

MICROCOMPUTER

OTHER COMPONENTS

NHO025CN
NHO026CN
NBT20
N8BT 26
74367
DMBO%8
1488

1489
D-3207A

C 3404

P 3408A
P.4201
MM.5320
MM.-5369
OM-8:130
OMBI N
oM-8831
DM-8833
DM 88135
SN74L5367
SN741.5368

KIM
KiM-1
6502
6520
6522
6530-002
6530 003
6530 004
6530-005

USRT

$-2350

110
250
J.50

71.50

NN =
8LEEREE

Mﬂwﬂﬂﬂﬂﬂﬂﬂﬂwﬂm

r
pufgreoducts

1978 CATALOG NOW AVAILABLE

8K STATIC RAM BOARD

ASSEMBLED AND TESTED

250ns. $18995
450ns. $150.00

WILL WORK WITH NO FRONT PANEL
FULL DOCUMENTATION

FULLY BUFFERED

S100 DESIGN

ADEQUATELY BYPASSED

LOW POWER SCHOTTKY SUPPORT IC'S

250ns. KIT $169.95
450ns. $129.95
BARE BOARD $25.00

W/SCHEMATIC

% ¥ I 3% ¥* %

ADAPT YOUR MOTOROLA 6800
SYSTEM TO OUR 8-100 8K RAM
BOARD. KIT PRICE $12.95

IMSAI/ALTAIR S- 100 COMPATIBLE

JADEZ 80

—with PROVISIONS for KIT
ONBOARD 2708 and POWER ON JUMP

$135.00 EA. 2o
$149.95 EA. (AMHZ)
BARE BOARD $35.00

JADE 8080A KIT
$100.00 xiT

sARE BOARD $35.00
TU-L VIDEO INTERFACE

You will want to know about the TV-1 Video
to Televisior Interface Kit.

No need to buy a separate Video Monitor if
you already own a V set. Just connect the
TV-1 between your system video output and
the TV set antenna terminals - that’s all there
is to it - to convert your TV setto a Video

Monitor, and at a much lower cost! PRlCE $8 95

A IS

! Computer Products
C')‘ii‘r 2 5351 WEST 144th STREET
ST+ LAWNDALE, CALIFORNIA 90260

1\ {213) 679-3313

-
Discounts available at OEM quantities. ANl prices above are quoted in us
$F.0.8. Lawndale, Calit. USA. To expediate shipments piease include interna-
tional money order or bankers check payable against any USA bankin USS, or
affiliated credit ‘cards of Bank America or Master Charge weicoms (include
card No., expiration date and signature). Add 10 percent of total order for
postage. For orders less than $10 add $1.50 service charge.
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The TANK BATTLE T.V. GAME AY-3-8|312)(\)N AVAILABLE

4 Hide behind barricades and avoid being hit A dodge the enemy’s mines

4 force your opponent into deserting the battlefield & three forward and reverse tank speeds
4 tank firing range is two-thirds of the battlefield 4 on-screen scoring 4 32 rotational angles
Hshells travel in an authentic curved trajectory & sound direct from the TV

4 realistic battle sounds derived from a synthesiser 4 tanks move and fire in all directions

M black and white kit available NOW 4 budget-priced colour add-on unit available shortly
TANK BATTLE PRINTED CIRCUIT BOARD Application and assembly notes £3.90

TANK BATTLE AY-3-8710 |.C. and application drawing £14.90 (Normal Retail Price £21.50)
TANK BATTLE BASIC KIT (Just add controls and cases) £27.50

TANK BATTLE CASES with printed facia plate and hand controls £4.95

TANK BATTLE COMPLETE KIT Including mains power unit and case — no extras needed £37.90

Super Stunt Cycle Drag Race Stunt Cycie Motocross
¥ Realistic stunt-cycle sounds come directly from the TV 3 Realistic crash effects and penalty points
# Four competitive games with amateur and professional modes 3 On-screen scoring ¥ Up to 36 buses can be jumped
# Throttle has the ‘feel’ of a motorbike: too much and you will skid and crash, too little and you will not get over the buses or obstacles

DEMONSTRATIONS AT OUR SHOP HAVE PROVED THIS TO-BE THE MOST COMPULSIVE TV GAME EVER MADE!

STUNT CYCLE I.C. AY-3-8760-1 £12.90

STUNT CYCLE PRINTED CIRCUIT BOARD, application and assembly notes £2.50

STUNT CYCLE BASIC KIT (Just add controls and case) £21.90

STUNT CYCLE CASE with printed facia pane! £2.50

STUNT CYCLE COMPLETE KIT including mains power unit and case no extras needed £28.50

TEN-GAME PADDLEII ~v-ss0

‘..'X-Y axis bat movement #fsound direct from TV ¢ automatic ball speed-up
*small or large bats for one or both players for handicapping
SPECIAL NOTICE to customers who have aiready purchased
this game — two extra games now available - send as.a.e. for
free switching diagram

PADDLE Il basic b+w kit {just add controls and case) £15.00
PADDLE Il basic colour kit {(just add controls and case) £20.90
JOYSTICK CONTROLS suitable for AY-3-8600 and AY-3-8550

ic's £3.50 pair (or one only for £1.90)

LNIAINS ADAPTOR UNIT for TV games (9v 100mA)} £3.25 ]

WHILE STOCKS LAST AY-3-8500i.c’s £3.90
CASES FOR PADDLE GAMES

BARGAIN OF THE MONTH

{less facia plates) £4.50 per set SIX-GAME AY-3-8500 COLOUR
Colour Converter for AY-3-8500 and AY-3-8550 games Basic Kit (just add controls and case)
£8.50 complete Football, Tennis, Squash and Practice

2 Rifle games — Rifle not supplied
£12.90

SOUND MODULATORS £2.90 VISION MODULATORS £2.90
{or buy both for just £5.50) suitable for TV games

All prices include VAT, For orders under £10 add 20p p&p. Cheques and postal orders to be
made payable to TELEPLAY ; or telephone your order qguoting your Barclaycard or Access number

IF YOU CAN BUY ANY OF OUR PRODUCTS CHEAPER ELSEWHERE, WE WILL
REFUND THE DIFFERENCE. We wekcume Acores

TELETEXT DECODERS—prices on application WANTED!
(formerly TELECRAFT) TV game applications engineer

14 Station Road, New Barnet, Herts EN5 1QW Tel: 01-440 7033/01-441 2922
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CALCULATORS

AOVANCEO APPLICATIONS FOR POCKET
CALCULATORS
J. Gitbert

£4.20

COMPUTER & MICROPROCESSORS s

MICROPROCESSORS ANO MICROCOMPUTERS
8. Sowick

BUILD YOUR OWN WORKING ROBOT

D. Heiseman

OIGITAL ELECTRONIC CIRCUITS AND SYSTEMS
N. M. Mosris

INTROOUCTION TO DIGITAL FILTERING
Bogner

MICROPROCESSOR/MICROPROGRAMMING
HANOBOOK
B. Ward

TRANSISTOR TABELLE F
Includes physical dimensians & theis pin
assignments

MICROPROCESSORS
D. C. McGlynn

INTRODUCTION TO MICROPROGESSORS
Aspinalt

MOOERN GUIDE TO DIGITAL LOGIC

Processors — Memories and Interfaces

LOGIC DESIGN PROJECTS USING
STANDARD ICs
J. Wakerly

PRACTICAL DIGITAL DESIGN USING iCs
J. Greenfietd

£18.00

£3.35

£3.50

£9.40

COMMUNICATION

COMMUNICATION SYSTEMS INTRD TO SIGNALS
& NOISE
B. Carison

DIGITAL SIGNAL PROCESSING. THEORY
& APPLICATIDNS
L. R. Rabiner

ELECTRONIC COMMUNICATION SYSTEMS
G. Kennedy

FREQUENCY SYNTHESIS, THEORY & DESIGN

Mannassewitsch

PRINCIPLES OF COMMUNICATION SYSTEMS
H. Taub

CO00KBOOKS
TV TYPEWRITERS COOKBOOK
CMOS COOKBOOK

TTL COOKBOOK

ACTIVE FILTERS

1C TIMER COOKBOOK

1C OP-AMP COOKBOOK

ELECTRONICS

BEGINNERS GUIDE TD ELECTRONICS
Squires

BEGINNERS GUIDE TO TRANSISTORS
Reddihough

APPLICATIONS OF OPERATIONAL AMPLIFIERS

Grasme (Burr Brown)

BASIC MATHS COURSES FOR ELECTRONICS
H. Jacobowitz

BUILD {T BOOK OF MINIATURE TEST
INSTRUMENTS
R. Haviland

DESIGNING WITH TTL INTEGRATED CIRCUITS

Texas Instruments

DESIGNING WITH OPERATIONAL AMPLIFIERS

Bury Brown

ELECTRONIC ENGINEERS REFERENCE BOOK
4Ath Edition
L. W. Tumer

SOLID STATE CIRCUIT GUIOE BOOK
B. Ward

TRANSISTOR CIRCUIT DESIGN

Texas

ELECTRONIC COMPONENTS
M. A. Colwell

ELECTRONIC DIAGRAMS
M. A, Colwell

ELECTRONIC FAULT DIAGNOSIS

I. R. Sinclair

ELECTRONIC MEASUREMENT SIMPLIFIEQ
C. Hallmark

ELECTRONICS ANO PHOTOGRAPHY
R. Brown

ELECTRONICS SELF TAUGHT
Ashe

ESSENTIAL FORMULAE FOR ELECTRICAL AND
ELECTRICAL ENGINEERS
N. M. Morris

EXPERIMENTS WITH OPERATIONAL AMPLIFIERS
Clayton

FIRE AND THEFT SECURITY SYSTEMS
B. Wels

WOW TO READ ELECTRONIC CIRCUIT DIAGRAMS

B. Brown

HOW TO BUILD PROXIMITY DETECTORS AND
METAL LOCATDRS

J. Shisids

HOW 0 USE IC CIRCU IT LOGIC ELEMENTS
4. Stremter

INTEGRATED ELECTRORICS
J. Mitman ’

HOW'YO BUILD ELECTRONIC KITS
Capel

LINEAR INTEGRATED CIRCUIT APPLICATIONS
G. Clayton

FUNCTION CIRCUITS DESIGN & APPLICATIONS
Burr Brown

110 ELECTRONIC ALARM PROJECTS
R. M. Marsion

110 OPERATIONAL AMPLIFIER PROJEéTS fOR
THE HOME CONSTRUCYOR
A. M. Marston

110 SEMICONDUCTOR PROJECTS FOR
THE HOME CONSTRUCTBR
R. M, Marston

110 COSMOS DIGITAL IC PROJECTS FOR THE
HOME CONSTRUCTOR
R. M. Marston

110 INTEGRATED CIRCUIT PROJECTS FOR THE
HOME CONSTRUCTOR
R. M. Marston

110 THYRISTOR PN‘QJECTS USING SCRs
R. M. Marston "

MICROELECTRONICS
Hadimark

MODERM ELECTRONIC MATHS
Cutford . S

MOS 0IGITAL ICs

G. Flynn

OPERATIONAL AMPLIFIERS DESIGN AND
APPLICATIONS
G. Tobey (Burr Brown)

OP-AMP CIRCUITDESIGN: & APRUIGATIONS
I. Coer iy 3

WANDBOOK OF IC CIRCUY PROJERTS
Ashe

INOEXED GUIOE To MODERN ELECTRONIC CIRCUITS

Goodman

BEGINNERS GUIOE TO INTEGRATED CIRCUITS
Sinclawr

PRACTICAL ELECTRONIC PROJECT BUILDING

Ainslie and Colwell

PRACTICAL SOLIO STATE 0.C. SUPPLIES

T.0. Towers

PRACTICAL TRIAC/ SCR PROJECTS FOR THE
EXPERIMENTER
R. Fox

PRINCIPLES OF TRANSISTOR CIRCUITS
$. Amos

PRINTED CIRCUIT ASSEMBLY
Hughes & Colwell

RAPID SERVICING OF TRANSISTOR EQUIPMENT
G. King

SEMICONDUCTOR CIRCUIT ELEMENTS
T.0. Towers

UNGERSTANDING ELECTRONIC CIRCUITS

R. Sinclair

UNDERSTANDING ELECTRONIC COMPONENTS
R. Sinclair

UNDERSTANDING CMOS INTEGRATED CIRCUITS
R. Melen

SEMICONDUCTOR DATA

INTERNATIONAL TRANSISTOR SELECTOR

T. D. Towers

INTERNATIONAL FET SELECTOR

T.D. Towers

POPULAR VALVE/ TRANSISTOR SUBSTITUTION
GUIOE

RADIC VALVE ANO SEMICONDUCTOR DATA
A, M. Bail

MASTER TRANSISTOR/INTEGRATED CIRCUIT
SUBSTITUTICN HANDBOOK

£5.25

£4.35

£2.25

£2.60

£5.60

RADIO, TELEVISION AND AUDIQ s—e—mmn

AUDID HANDBOOK
G. King

BEGINNERS GUIDE TD AUDIO
L. R. Sinclsir

CASSETTE TAPE RECORDERS:
J. Eart

FOUNDATIONS GF WIRELESS AND ELECTRONICS
M. @, Scrogpie

COLOJIR TELEVISWNE THERY

Hudson

WORLD RADIO TV HANDBOOK NEW 1978
{A compiete Directory of Radio, TV Stations)

RADID. TV AND AUDIO TECHNICAL REFERENCE
BOOK
Amos

SOLID STATE COLDUR TV CIRCUITS
G. R. Wilding

TV TECHNICIANS BENCH MANUAL {new edition]
Wikding

WA LDUDSPEAKERS AND ENCLOSU RES
Coben

" BEGINNERS GUIDE TD RADIOD

King

TAPE RECORDER SERVICING MANUAL
VOL | 1968-70 Gardner
VOL |1 1871-74 Gardner

HOW TO BUILD SPEAKER ENCLOSURES
Badmaieft

-FM RADIO SERYICING HANDBODK
King

BEGINNERS GUIDE Y0 AUDID
Sinclair

_ $BASTER HI-FI INSTALLATION
ng

£6.50

£3.20

£5.25

£4.45

£6.20

£7.50

£24.85

£6.35

£5.10

£8.20

£3.15

£8.50
£8.50

£3.10

£4.80

£3.10

£2.80

TEST EQUIPMENT & OSCILLOSCOPES ==

BASIC ELECTRONIC TEST PROCEOURES
i. M. Gordisb
THE 0SCILLOSCOPE IN USE

tan Snclar

PRACTICAL TEST EQUIPMENT YOU CAN BUILD
W. Green

TEST INSTRUMENTS FOR ELECTRONICS
M. Clifford

WORKING WITH THE 0SCILLOSCOPE
A_ Ssunders

SERVICING WITH THE 0SCILLOSCOPE
6. King

RADIO TELEVISION AND AUDIO TEST INSTRUMENTS

King

£2.45

£3.10

£2.25

£2.40

£1.95

£5.60

£5.90

please

to:

ETI Book Service
P.0. Box 79
Maidenhead
Berks.

—HOW TO ORDER—

Please note that our
prices include postage
and packaging. Make
cheques etc payable to
ETI Book Service. Pay-
ment in sterling only

Orders should be sent




{AGTTAL ELECTRONICS

THE 7490 DECADE COUNTER is a
single-chip counter containing four
flip-flops and various gates, which are
arranged so that frequency division
and decimal counting can be carried
out. To make the counter more ver-
satile, one flip-flop is separately con-
nected so that it can be independently
used as a scale-of-two counter, and
the remaining three flop-flops are
gates so that they act as a scale-of-
five. The two sections of the counter
can be connected together in different
ways, either as a divide-by-ten circuit,
or as a decimal counter with BCD
outputs.

N NC oaodﬂboboc
OO MnN
A E BT 0o

D w0

1 2 3456 7
ooy
IN RORONC + RS RS
B (1) (2) (1) (2)

Figure 1. Pinout of 7490 Decade counter.

Twos Into Tens

BCD — meaning Binary-Coded-
Decimal — is a form of binary code
which is particularly useful if decimal
numbers have to be displayed. In a
BCD count, each figure of a decimal
number is represented by its binary
equivalent, so that the number 85
(decimal) becomes 1000 0101,
binary 8 and binary 5. Although more
convenient, because each BCD
counter can then drive a display unit,
this form is longer than a pure binary
number (binary 85 = 1010101, only
seven figures), and BCD numbers are
not so simple to add and subtract as
pure binary numbers.

BCD in Practice

Connect the power supplies to the
7490 with pin 10 to earth and pin 5
to +5 V. Pins 2 and 7 should also be

38

[1..
IN QdQcQbQa
IN 7490

B Ro Rg

W

P ——
CLOCK
PULSES

IN

L70R

LED(a)

Figure 2. Connections for
frequency division by ten
— note that the symbol
does not show the true
pin positions.

Figure 3. Connections for
BCD counting, with reset
switch. The reset pin
must be kept at logic zero
for counting, and taken to
logic 1 for reset, so that
an inverter must be used
along with the push-
button switch.

Y 4

CLOCK

PULSES
IN

N
B

I,{‘J Qa Qb Qc Qd
7490

Rg

L]

l RESET

earthed for most of the experimental
work in this section, although we may
use pin 2 later for resetting to zero.
Now connect LEDs and their limiting
resistors, using the spare pads on the
board, to Qa on pin 12 and Qd on pin
11. Connect the clock pulse from the
slow oscillator to input A (pin 14) and
by watching the clock LED and the
LED connected to pin 12 (Qa), note

76 7414

the action of this section of the -

counter.

Switch off, transfer the clock pulse
input to input B on pin 1, and switch
on again, watching the clock LED and
the Qd LED on pin 11. Note that the
counter will operate only if the reset
pins are earthed. There are two pairs
of reset pins, each pair being inputs to
an AND gate which operates the reset.
Pins 2 and 3 are the reset to zero pins,
and earthing either of them enables

17777

the counter. If both are allowed to
float to logic 1, or are taken to logic 1,
the counter resets to zero. Pins 6 and
7 also act through an AND gate, but
with both high the reset is to BCD 9
(1001) rather than to zero.

E I | o
® L]
dp D
Figure 5. Arrangement of segments in a
seven-segment display. The decimal
point, which may be on the other side of

the figure, is always energised separately,
often from a range switch.
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FEATURE

BY EXPERIMENT PART 7

CLOCK I

PULSES IN Qa Qb Qc Qd 4 70R
IN A
470R
IN -
B Ro Rg 470R ‘a
%70R >
-~
a
/77

Figure 4. A terminated count. At some stage in the count, the gate will force
the counter to reset. When does this happen?

— - unlit

To use the 7490 as a frequency
divider (Fig. 2), we connect Qd (pin
11) to INa (pin 14) and take the clock
pulse to INb (pin 1). The output will
appear at Qa, on pin 12, and the state
of this output is monitored by an LED
already. Connect up the clock pulse
from the slow oscillator on the board,
and by counting pulses, confirm that
the correct division ratio is being
obtained.

For a BCD count, the connections
must be changed around (Fig. 3). We
now need LED indicators on the Qb
(pin 9) and Qc (pin 8) outputs as well

Number/ A B C D(ajblc|d e | §
Character a b ¢ d ] f 9lol o] o] olo[ofojoOol 01011
1] x x X X x x | = 171 ] 0] o] oli[ojo]1) 1l1]1
1 N TR G S N TN S B 770 1] 0l ojojo[1jfol 0l1}0
= x x = x x =1 X 31 1] 0|l o0lo(ololo] 1]1]0
i S = o B B alo | o] 1] o0j1[olof1] 1]0
5 T e | [ x " 510 1] olo{t}oj0O] 11010
g H R R . x T 6lo| 1] 1lol1]+]ofo} 6la]oO
7 " " " T 771 | 1| 1| otojoloj+f 111 i1
8 x " " " x <= sfo]l ol ol 1]olo[o][o} ol0]O
9 q = o T - x1 «x 9l110] 0] 1]ojofol1]1]j0]0
£110} x - - x x x -
Jm X X X X - - = . .
(12 - x _ - _ x | x Figure 6 (left) Truth table for figure and
5K x x — | = - x| x character displays.
E(g e x L X rolx Figure 7 (above). Truth table for a
Benk(1S) | - | - | -1 -] =) 1~ common-anode display, figures only.

ason Qa (pin 12)and Qd (pin 11), and
the cross-connections are different,
with Qa connected to input B and the
clock input taken to input Aon pin 14.
Label the LEDs as A, B, C, and D, and
switch on, noting the values at each
stage of the count. Use de-bounced
switch as a clock supply if the oscilla-
tor is too fast to follow. Note that in
the circuit of Fig. 3 a reset switch has
been used; because we are using
push-to-make switches, an inverter
must be used as shown.

Because the 7490 is on a single
chip it may be convenient to adapt it

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978

for counts of less than 10, rather than
use separate flip-flops. This is made
easier by the arrangement of the reset
lines, connected through AND gates.
Ignoring the reset-to-nine pins, we
can arrange for pin 2 to be driven by a
gate whose output must be zero
during the count, rising to 1 at the end
of the count. Pin 3 must be kept high,
or the count will not be interrupted.
Try the circuit of Fig. 4 — can you
work out what the count figure will
be? Connect up and try the circuit out.

Displays

Though several other forms of dis-
play exist, the most convenient type
for use with TTL circuits is the seve-
segment LED display. The type used
for this board, the BI-PAK DL747
(Jumbo) is one of the largest displays
of this type available at the time of
writing, and has been selected from
the point of view of easy reading at a
distance. If any other type is sub-
stituted, care will have to be taken
with the pin connections, since there
are several pinout standards for this
type of display.

As the name suggests, the seven-
segment display consists of seven
LEDs made in one chip in the
arrangement of a figure-of-eight, as
shown in Fig. 5. The letters allocated
to the strips are also shown (fortun-
ately these are standardised).

Looking at the arrangement of the
segments, we can draw up a table of
the segments that will have to be
activated (ON) for each number we
want to display. Fig. 6 shows such a

OUTPUTS

+ g a b ¢ d
[ U U o B e M o B s B 0 |
6 15 14 13 12 1 10

P 7447

1 23 6 7 8
O O o O oJ u”%
LAMP B/RB RB D
B C N, A)
T

4
TEST IN/
INPUTS ou

wl]eJ

Figure 8. Pinout of 7447 BCD to 7-
segment decoder-driver.

|
39



DIGITAL EXPT. Pt7

table for the numbers O to 9, and also
some of the other characters which
can be obtained. We now have to
translate this ON/OFF table into
terms of logic 1 and 0.

The next step depends on the type
of display that is being used — com-
mon cathode or common anode. As
the name suggests, the common
cathode display has all of the LED
cathodes connected together to logic
0, and each anode must be taken to
logic 1 to be illuminated. To prevent
excessive current flowing — because
the normal forward voltage across the
LED is less than the +5 V of the logic
circuits — we must wire a limiting
resistor in the connection to each
anode. We cannot use one single
resistor in the cathode lead, as this
would cause the brightness of the
display to alter according to the
number of segments lit. :

The other possibility is to connect
the anodes of the LEDs together and
take the cathodes out to separate
pins. In this common-anode type of
display, the segments will be it when
their respective cathodes are at logic
zero, and once again limiting resistors
must be used between each cathode
and the TTL driving stage.

The type of display specified for
this board is a common anode type,
with several of the pins on the display
connected to the common anode.
Only one of these pins need be con-
nected to the 5V line.

Decoders
To obtain a decimal readout from
the BCD output of the 7490 counter,
a'decoder stage is needed with the
truth table shown in Fig. 7. -
The type used here is the 7447
BCD-to-seven segment decoder/-
driver, which has output stages of
transistor collectors with no loads. In
this eay, the combination of LED and
limiting resistor acts as load for the
collectors of the output transistors in

the 7447
Care should be taken that the out-

puts of a 7447 are never connected

directly to the +5 V line, as excessive
currents could flow if the decoder
were operated.

In use, the segment output pins of
the 7447 are connected through the
limiting resistors to the segment pins
of the display. The values of the
limiting resistors used will determine
the brightness of the display. For the
7447 display we can use 150 R res-

40

istors, but 470R resistors have been
specified on our board to ensure long
life and to cut down current con-
sumption. If other displays are used,
470R should also be suitable — in
general the small displays need less
current, and so larger values of
limiting resistors should be used than
with larger displays. If a common
cathode display, such as the MAN-3
types, had been used, the 7448 de-
coder would have been needed.

Now connect up the display and
the decoder on your board, noting the
connection diagram of Fig. 9. in the

+5v

a a
b b
FROM —
7490 747 d—AAMA——d DISPLAY
-— e—AAMA— e
f—ANANNA— f
g 9

ALL RESISTOR
4L70R

Figure 9. Connection of 7447 to display —
not that the arrangement on the board is
tidy as the diagram would suggest!

prototype boards, the very small res-
istors used for limiting could be
passed under the body of the display,
so avoiding long paths around it. The
+5 V supply is taken to pin 16 of the
7447, and earth is taken pin 8. The
outputs of the 7447, all on the side
facing the display, and marked on the
circuit diagram with small letters, are
taken through the 470R limiters to
the correspondingly lettered pins of
the display. The inputs indicated by
the capital letters A,B,C and D on pins
1,2,7 and 6 of the 7447 are for the
BCD input from a 7490 and should be
connected to the appropriate Q out-
puts from the 7490 counter.

Testing and Blanking

‘Note that pin 3 of the 7447 is
labelled ““lamp test.”” Taking this pin
to logic O illuminates all segments of
the display irrespective of what stage
the count has reached, and is a useful
check on the operation of the display.
For example, an operator can check
that a steady display of is not just

with two segments fauity.

Pins 4 and 5 on the 7447 are for
blanking, used mainly when the dis-
play is one of a set, to suppress zeros
occuring before the first significant
figures and after the last one. When
pin 4 is low, the display is blanked
out, though counting is unaffected.

To be continued ET

WIRELESS INTERCOM

Just plug each unit into house mains, up to %
mile. Distance depending on conditions. No
other wires needed or batteries required. Excel-
lent for offices, warehouses, homes, etc. Identi-
cal units, volume control on/off switch, pilot
light, talk and lock buttons.

£33.95 -+ s5p par

MICRO CASSETTE

The MICRO CASSETTE, i
Tape down your thoughts,
notes, work, etc. Uses, the
Philips Micro Cassette.
Dimensions:
14.5 cm. long
6.6 cm. wide
2.8 cm. deep
Wt. 320 gram.
2 hr. battery life
Output jack for earpiece

Speaker output 80MW

FANTASTIC VALUE £29.95

+ 65p P&P

SUPERB 2-WAY
Y« WALKIE TALKIES
T

HV1 100 M Watt
Range up to 3km
approx. 100mv call
buzzer, compact
volume control

Only £37.95 per pair

HV100 1 Wan
Range up to 8km
approx. 1 watt 3 chan-
nel int circuit FET
volume control call
buzzer case earphone
Only £85.50 per pair

HV 2500 2.5 Watt

Range 12 km approx.
2.5 watt 2 channel |
superhet squelch
volume control call
buzzer, carr. case,
earphone rechargeable.
Only £165.00 per pair

Range 16 km approx. 5 watt 3 channel 2 fitted
crystal controlled super heterodyne with tuned
RF variable squelch noise limited and AGC. Can-
be used public address Bat check meter and
incoming signal check. Carr case earphone.
Rechargeable call buzzer.

Only £225.50

All prices include VAT, add 85p P&P

Full 12 months guarantee

All sets 30% longer range at sea. These sets are
solidly made to the highest standard for export
and Yachtsman.

Send cheque and postal order to

TRITRON

57 Bridge Lane, London, NW11
01-458 4755
(Mail Order)
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AUDIO AND BRAND NEW-

TEST EQUIPMENT to'vecons.

CENTRE

Only regular stocks listed — other makes and models available.

SCOPEX — LEVELL — SINCLAIR — AVO — GOULD ADVANCED — FLUKE — NEW LINEAR
LAWTRONICS — PLUS IMPORTED TYPES

Telephone your order with Barclaycard and Access

4D10A DM2

LONDONS TEST GEAR CENTRE
OPEN 6 DAYS A WEEK 9 am—6pm

SWR

o SCOPES

B1010 10MHz Batt. / Mains portable with carry case. Probe. Batt, Charger 220.00
MS515. 15 MHz Version of above 260.00
486 Scope x 8MHz single beam 128.50
08245A, Gould Adv. 10MH:z Dual beam 225.00
4D10A. Scope x 10MHz Dual beam 205.00
PROBES. x1/x1012.95.x109.95. x1 7.95

DIGITAL MULTIMETERS —_—
PDBM35 Sinclair Pocket 3%z digit 31.95 e
DM2 Sinclair Battery Portable 32 digit 52.90

{Mains adaptors 3.95. DM 2 carrycase 6.48)

LM3A 3 Digit Miniature with large LED displays 75.50 | v
LM3.5A 3% Digit | Recharge Batts, and charger 88.50
LM4QA 4 Digit 151.20 ‘
BETA 32 digit LCD’(MaIns) 149.00
LM 300 3-digit Miniature battery Op. 79.50
LM350 3'%:-digit with LCD displays 93.50 LM3.5A

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Muiti-Range Instruments featuring AC/DC volts. DC current. Resistance Ranges all with mirror scales
except T1/171.2/T12/TM3A (TM3 AC volts only}, some with AC current etc

TM11 Incredible 120 Range Electronic Mutti-meter “130.00
TM3A 83mm Scale AC Microvoltmeter ‘105.00
TM3B 127 Scale 3MHz. >4 Megohm ‘117.50
360TR 100k /volt 23 Range (plus transistor checker). Large scale 32.50
PROE 20k/volt. 26 Range. Large scale 29.95
7081 50k /volt 36 Range Mutti-meter 22.50
TmKS500 30k /volt 22 Range Muiti-meter (plus Continuity Buzzer} 19.95
680R 20k /voit 52 Range Pocket Multi-meter 27.27
7200 20k /voht 22 Range Double Multi-meter 16.95
Micro80 20k /volt 26 Range Pocket Multi-meter 16.15
1T1-2 20k / volt 16 Range Poputar Multi-meter 10.95
LT22 20k /volt 19 Range Pocket Multi-meter with carry case 14.50
T12 5k /volt 13 Range Pocket Multi-meter 7.95
T1/LT101 1k/volt 12 Range Pocket Multi-meter 6.95
K200 FET Multi-meter 38 Ranges. 3MHz 72.80
GT101. 20K /Volt 23 Ranges / Transmission Checker / Continuity Checker 19.95
Large range of replacement tests leads in stock
GENERAL EQUIPMENT LEVELL

SWR50 SWR/Power 1kW 19.50

100MHz Probex 10 1, Suste BNC 9.95 OSCILLATORS/
100MHz Probe x1-x or 4mm 12.85

“TE20D 500MHz RF Gén 49.50 GENERATORS

LP30 30MHz Low Pass Filter 4.95 TG 152 Series RC Oscillators

CX3A 150watt 3-way AE Switch 7.50 Sine/Squars output. 3Hz.300KHz

DC25kY 100 Meg. HV Probe 11.95 TG152D 69.95
9 Value CAP Subs Box 2.95 TG 152 Dm (with meter) 89.95
FX2000 Xtal Marker 11,95 TG 200 Series RC Oscillators

LC1 Univ Logic Checker 26.00 Sine/ Square output 1Hz-1MHz

CT1 Continuity Checker 21.00 1G200D 93.85
MOD63 Signal Injector 7.50 TG200 B e N
TT1689 In Circun TR Checker 44.75 ! 1250

TG 200 Dmp (Meter & Fine control)  117.50

LB1 Transistor / Oiode Checker
All models battery operated and portabie

21.50
3101 Clamp Meter 0/1K ohm. 0/150/300/
600 AC Volts 0/300 Amp 29.50

€3042 SWR & FS Meter 9.95 CAPACITANCE BRIDGES

SWRS50 SWR Power Meter 19.95

MS$319 2x 100 Watt Audio Watt Meter 100A. Portable analogue read 32.40
17.50 300A. 1pl — 2000 mid Auto Ranging Digital

“500V Megohmeter 500 Megohms 48.00 Readout 253.80

*1000V Megohmeter 100 Megohms 55.00

*2 2 Amp Vanable Transtormer 18.00 ALL PRICES INCLUDE VAT

*5 Amp Variable Transformer 29.00 N

*10 Amp Variable Transformer 40.00 Correct at time of preparation.

"TM12 Muiti-range Transistor/Diode checker

Adjustable Volis etc 13000 | EXPORT E&OE

100 Range Capacitance Decade 48.80

1 ohm - 11 Meg Resistance Decade 48.60 O UA N T/ TY D /SC OUN TS

Ask for New FREE
TRANSISTOR/IC/VALVE CATALOGUE ==,

FM7 7 Digit 60MHz
Rech Batt. Freq

counter £140
SC5 Extends FM7 to
512 MHz 72.50

TMIE TMK500
CALL IN AND SEE FOR YOURSELF

AUDIO ELEGTRONIGS

301 EDGWARE RD., LONDON W2 1BN

CATALOGUE

intersil 3V2 DIGIT
PANEL METER

LED
KIT

BUILD A WORKING DPM IN 2 HOUR WITH
THESE COMPLETE EVALUATION KITS

Test this new part for yourself with intersils’ low cost proto-
typing kit, complete with- A/D converter and LED display.
Kit provides all materials, including PC board, for a function-

ing digital panel meter.
£15.05

Order P/N ICL7107EV
HYBRID AUDIO

POWER AMPLIFIERS

o Multi-purpose linear amplifiers for comercial and
industrial applications.

o Less than 0.5% harmonic distortion at full power.

® % dB responce from 20 to 100,000 Hz.

® Single or split (dual) power supply.

o Rugged, compact and lightweight packages.

® Built-in current limiting for SI-1030G, $1-1050G
and efficient heat radiating construction,

TYPICAL CONNECTIONS
S1-1050G WITH SPLIT SUPPLY

SANKEN Series 51-1000G amplifiers
are self-contained power hybrid amp-
fitiers designed for MI-Fi, stereo, mus-
ical instruments, public address sys
terns and other audio applications.

The amplifiers have quasicorlrolo- B o

mentary class B output. The circuit

employs flip chip trensistors with s |, 100 §§"Q" "
high reliability and passivsted chip e mlJ.

power transistors with excellent sec- - 08¢

ondary breakdown strength. Built-in p—
current limiting is provided for Si- oy 2A FUSE
1030G, §1-1050G and sll devices 14w

can be operated from s single or ax v _00v* ;aﬂ.‘ @
wlit supply. ““::W'I.I
$1-1010G (10W output) € 4.76 ="
$1-1020G (20W output) £ 8.34 SN OTOVA-MOVA | saarxe

Sockat for above .70 O O c

O Viae 2 OV 100F
51:1030G (30W output) £12.85 . 3| 1
$1-1050G (50W output) £16.58 [ i 0™ o e
Sock et for above .70 wrute Viac Vaac 2BV
e 124

% WATT 5% CARBON FILM

RESISTOR
KIT

COMPDETE WITH STORAGE BIN
Each KIT contains. 20 each of 42
different values of %W Carbon Film
Resistors from 68 ohm to 4.7 megohm

Order P/N RS-14-25 £14.40

SEND ST AMPED
124 UK
ADDRESSED ENFVELOPE
MiN 9 %8
FOR YOUR COPY NOW

01-724-3564. OPEN 9-6, MON—SAT.

ELECTRONIC COMPONENTS AND EQUIPMENT
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RasTRA ELECTRONICS LTD.
275-281 King Street- Hammersmith - London W6 9NF
Tel.01-7483143/2960 Telex 24443
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cLoCKS METAC STOCK LIST
A fine range of Electronic Digital Clocks
* Unik Time Led Alarm Clock S 000000000 o o oms £9.95 RESlSTORs Price
* Cassia LCD Battery Alarm Clock (see Kramer advert for pictur;:;)‘| 0.5 VaW 5% carbon film Diodes IN 4001 1 amp 70V 5p
5 1910 10 MR )
* Beta LCD Battery Alarm Clock with stop watch facilities £16.95 E24 series Bridge Rect W04 1 amp 400V 30p
* Casio LCD Calculator with Alarm Clock, Stop Watch, etc. £19.95 Price 2p each o . P e 8
* ETI Alarm Clock offer, available from Metac £13.50 PRE-SETS rensistors. NP Plastic 180 84
WATCH Es i VARIABLE Mercury Gravity Switch 50p
The largest range of exclusive Electronic Watches anywhe:)e , RESISTORS :
ur 1000hm .. = 10p § switches
. . . Price 4K7 ohm 10p | Pyush-button on/off . 22p
* Solar Watch, superb, 6 function LCD, with Seiko Module. . 47K ohm - 10p | Push-button on/off reed . 60p
Batteries are re-charged by daylight ... ... .. ... £44.00 10K ohm 10p } Slide switch on /off/on 25p
* Casio 6 digit, LCD Chronograph . . . . . . .. o £26.95 100K ohm 10p | slide switch on/off 25p
* Lambda 6 digit, 10 function, LCD Chronograph ... £28.50 | 'Mohm 10p
* CBM 4 digit, 5 function, LCD with very large clear display £21.50 Battery Eliminator, 9V 100MA
* Texas & Fairchild, Tritium, LCD 5F man's S/S .. . ... .. £26.00 ZEN‘E)?MI\?JSO%DES ) £€3.25
* Unik LCD 6 digit, 5 function, S/S bracelet ... ... . . £€21.50 | 5 701 10 voits | (Buiteble Calculators, TV Games. etc)
* Unik LCD 6 digit, 5 function, leatherette strap ... . .. £14.50 3.0 12 X 70
* Ladies Watches (Timeband, CBM, National, etc.) 3.3 15 Watch Batteries, all types P
4 digit, 5 function, LCD Auto cal, back light, leatherette £16.00 36 20
leath £23.00 | 75 30 S ockets
eathey acasocaco: 0 83 68 40 pin DIL 50p
silver ... £26.00 72 28 pin DIL _35p
gold ... . P £29.00 . 24 pin DIL 30p
Price 10p each 16 pin DIL 18p
SPECIAL OFFER 14 pin DIL 15p
ISPL
Man’s 4 digit 5 function LCD, slim with metal bracelet £12.95 ¥ LD DISPLAYS 8 pin DIL 10p
All watches, clocks and calculators carry the full manufacturer's a tED t:gg :g:
guarantee and are supplied with a 10-day money back assurance. DL707 Comm. Anode 3" 70p Transformers, various values
DL704 Comm. Cath. .3" 80p | Many other electronic components in
. BA | I E R l ES HP Comm. Anode .3" .. 90p stock at our shops
Metac carry a full range of watch batteries . .7 Comm. Anode .5" £1.15
. 9 Qelgech Futaba 5LTo1 Display £4.96 } Dual Opto-Isolators, MCT6 £2.00
CALCULATORS
Casio c Mo CDA4024 0.80 €D4048 0.58 CD4081 0.23
AQ810 LCD Alarm Calculator ... .. . . . o £19.95 | ° S Dioze  v7e  bidie  gm cobaoez 03
(2 timers, Alarm Clock: 5 functions plus memory, pocket size) 2,000 D00 & &= 955 Chaoot 054 CDaose 0.74
hrs. batts. _ o002 037 a0z 118 Cpaos3 0.94 €04093 0
€Q1 Desk Calc, Clock, Stop Watch, green display .. . . . .. £29.95 04007 si1s D103 i) o 120N Coi004 1158
MQ2 Pocket Watch (size of Combe Case) LCD 5F Calc.: 2 alarms, CoA008 100 £baoz2 102 cDa0ss 136 CD4096 108
Timer-alarm, 6 function Watch, Auto Cal., 12 months batt. life CD4010 058  CDa034 197 chades g 88283; o
Superbsilvercase . ... ... ... . ... .. : £34.95 s Hn SR gy & WE B o
LC822 LCD Pocket Calc 5F plus mem, 2,000 hys. batt . £10.95 | cocoi3  oss  cod03  oss  cogeet 983 B2 v
LC87 LCD Pocket Calc., credit card size, 3/16in thick, 2,000 hrs batt. | Si01 1ot o 110 Coages  oB & 1
life, 5F plus mem plus leather case a -l £16.95 €D4016 0.58 €D4040 111 €D4070 051 CD4515 324
CD4017 1.04 CD4041 0.86 CD4071 0.23 CD4B16 1.40
. . CD4018 103 (D442 086  Cpa072 0.23 CD4518 1.25
A - CD4019 0.58 €D4043 1.01 CD4073 0.23 CD4520 1.19
€04020 1.28 CD4044 096 CDA075 0.23 €04527 164
THE €Da021 104 CD4045 145 CD4076 133 CD4532 1.39
€D4022 0.94 CD4046 1.37 CD4077 0.45 CD4555 0.90
CD4023 0.23 CD4047 1.04 CD4078 0.23 CD4558 0.90
METAG TV GAMES
* 4-game black & white B . £12.95
DIGITAI_ * 5-game colour, 4 players & mains adaptor £34.50
* 6-game colourwithgun .. ... .. . £26.00
clocKs * Battery eliminators .. . ... .. . £3.25,
* COMPLETE KIT * )
i KIT PRICE SPEC.
® Pleasant green display - 12/24 Hour readout 9 7 5 BATTERY OPERATED WITH
® Silent Synchronous Accuracy - Fully electronic £ - MAINS - ADAPTOR  SOCKET.
@ Pulsating colon - Push-button setting + 78p VAT SOUND. 2 BAT SIZES. 2 BALL
® Building time 1 Hr. - Attractive acrylic case MODEL 100 g:;f[uss TEZNN?QHFUS'}GB:ELSL
® Easy-to-follow instructions - Size 10.5 x 5.7x8cm SKEET & TARGET DN GUN
® Ready drilled PCB to accept components GAMES.
METAC CLOCK KITS are also available from:- & > TV
Henry's, 404 Edgware Road, London, W2
Marshall’s, 85 West Regent St., Glasgow
Watford Electronics, 33 Cardiff Rd., Watford, Herts. GAMES
C-SCOPE 10 QuALITY METAL DETECTORS _
Plus accessory items. PRICES £29.65 to £81 .00 All games have superb plastic case. Are fully guaranteed, and are
Now available from our Uxbridge & Daventry shops beautifully packed in a presentation carton.
Officially franchised C-Scope distributors Mail order customers please include 90p P&P

Shops open § to 5.30 daily Barclay and Access weicome -
GIVE YOURSELF A . . he 0P Send card number with order A
TREA -
AL Metac-Electronics & Time Gentres sHoP
see for yoursell lhe fuli Buy it with Access
Yange of top-quality SERVICE SHOP SHOP /
watches: clocks: treasure e CENT:E L LONDON —_]
tracers: eleclronic igni- l MAIL-ORDER i [ DAVENTRY l l UXBRIDGE]
ultpn:ATV'wmes and battery METAC = 327 EDGWARE RD.
eliminators. 2
67 HIGH STREET  NEW ARCADE LONDON, W [+ )
P e .S.ENRTRHE DAVENTRY HIGH STREET Tel. 01-723 4753 BARCLAYCARD!
HIGH STREET MIDDLE MARCI UXBRIDGE
E::ﬂ?:l;s DAVENTRY, INDUSTHIATEST LA MIDDX 10 mins. walk Marble Arch. close to _
NORTHANTS DAVENTRY q q B
WELCOME NORTHANTS Tel. (032 72) 76545 {0895) 56961 Henry's, Lasky's. Marshal's. efc.. etc.
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NO LITTLE TIME AGO we
published a project fora 100 W
guitar amplifier. It has since proved
to be our popular project ever, and
shows no signs of lying down to die
in a respectable manner.

The main complaint about this
machine has been that it is not
powerful enough — something
which our burst eardrums have
repeatedly failed to grasp. In an
attempt to please all the people all
the time (as usual) we decided to
re-do a design completely, uprating
the spec to 200W, and generally
improving the quality as far as we
could to make the amplifier suitable
for high quality domestic usage.

The subjective quality of the
design is such that it will not be out
of place in the highest of hi-fi
set-ups, and its power enables it to
drive the more inefficient monitors
which seem to dominate such
spheres.

B T

ATIONAL POWERSUAVE

*y

L

o,

200W
UDIO AMPLIFIER

SPECIFICATION

Output power
Input sensitivity
{for rated output)

Distortion at
200 W

20 W

2 W

Signal to noise ratio
{CCIR weighted)
Frequency response

{—3dB)
Slewing rate

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978

200 W
.775 mV (0 dB)
1 kHz 0.031%
10 kHz 0.073%

1 kHz 0.025%
10 kHz 0.060 %
1 kHz 0.027%
10 kHz 0.042%

—101 dB
10.2 Hz — 70.0 kHz
20 V/u sec

PROJECT

43



i: _L R53 100R
NOTE: c3

220u lOOn
Q1,02 ARE 2N5401
Q3,04 ARE 2N5832 15mA
Q5,06,07 ARE BF460
08,09,Q010 ARE BF463 T

Q1118 BC212L

Q12 IS BC182L R12

Q13,017 ARE BD420 RS 13k R14
62k 1k1

Q14,018 ARE MJ15004

Q15,019 ARE BD419 5mA
Q16,020 ARE MJ15003

TH1IS VA1056

IC11S 7815
1C2 1S 7915
D1-4 ARE 1N4148 h
DS,D6 ARE 1N4002 1 C10

100p

R13 100R

+
R2 10k S P
o —{ AAAA 2% Rv2
& R1 9kl 18 200RY
P
S—AAAA—

> 1
| L& 1
cs
22
””é' o s a3 T Pl s 5p6
L7y L E ' (
R52 470
RVI
5k ? > L AAAA-
R55 R3
6k8 470k R9 R10
- : 100r S O3 100R
500uA 500uAl
11v RS R7
e \f e [
R11 '
J 1k§ 1oy 10v
L¥cs ce
l.lmAl 220u 100n
T T R54 100R
: - ANAA—

HOW IT WOI

and Q2),
gs, and a fairly =
5 will suffice.
s Q‘ In th'a CURRENTSNARIN(‘ Q(:’z &
Fig.3. ‘
an idenm,a}mnt“ uration for the other half

bfﬂwcygie Fig. shows how the four may
be coml ‘Qd*'__,o th (

The output yga themselves are 250 watt
devices, since for reliability the load line of
these transistors must lie within the “safe
operating” area (Fig 4). This is simply
_achieved with a pure resistive load, but not
with the reactzve com 4;?”3”'“ of a louds-
~ sp For a 4R load instantaneous
, i tloa in thm design has a max of 144W,
__but with a reactive load dissipation can rise
_ to 288 W For these reasons lower power

“ #7
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TOP PROJECTS
No. 1 + No. 2

A massive 180 page book contaning all the
projects onginally descnibed in our first two
Top Projects Books -~ onginally published in
October 1974 and June 1975 -~ which are
now out of print

Projects include Master Mixer 100W
Guitar Amp. Low Power Laser, Printmer,
Transistor Tester. Mmxer Preamp,_logic
Probe, Simple Amp. Ni-Cad Battery Charger,
Loudhailer, Scope Calbrator Electromc
Ignition, Automatic Car Theft Alarm Turn
Indicator Canceller, Brake Light Warming,
LM380 Circurts, Temperature Alarm Aenal
Matcher, UHF TV Preamp, Metal Locator
Four tnput Mixer. Super Stereo, 1C Power
Supply Rumble Filter IC Tester, lgnmition
Timing Light. 50W Stereo Amp PLUS MANY
MORE

£2.50 + 25p P&P .

PROJECTS
1+2

ETI SPECIALS

glectronics

today international

ELECTRONICS — IT'S EASY

Qur successful beginners series came 1o 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 detaill} and together
form an excellent starting point for anyone
interested in learning the art of electronics.
Each volume costs.

£1.20 + 25p P&P

TOP PROJECTS No. 4

Published October. 1976 This includes
. Sweet-Sixteen Stereoc Amp, Waa-Waa,
Auvdio Level Meter Expander-Compressor
Car Anti-Theft Alarm, Headhght Reminder,
Dual-Tracking Power Supply. Audio
Mithivoltmeter. Thermocouple Meter,
Intruder Alarm, Touch Switch, Push-Button
Dimmer. Exposure Meter, Photo Timer,
Electronic Dice, High Power Beacon,
Temperature Controlier, Electronic One-
Armed Bandit, plus many more

£1.00 + 25p P&P .

-y PETER H SYDENHAM
AL, BRD., M e MC, LA

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 50 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 publica-
tion covers practically every type of trans-
ducer and deals with equipment and techni-
ques not covered in any other book. En-
quiries from educational authorities, uni-
versities and colleges for bulk supply of this’
publication are welcomed. These should be

[ —

addressed to H. W. Moorshead, Editor.

£3.00 + 25p P&P

TOP PROJECTS No. 5

Twenty-two complete projects ncluding,
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. G P Power Supply,
Logic Tester, Power Meter, Digual
Voltmeter, Universal Timer, Breakdown
Beacon, 1-2 Hour Timer. Heart Rate
Monitor, 1B Metal Locator and Temperature
Meter.

£1.00 + 25p P&P

FIVE WATT STEREO mmaosi‘%

RADIO  BREAKDOWN BEACON

VOLT METER  DISCO

pae 15
tomorrey

oL

|elentrnnins

ELECTRONICS
TOMORROW

This s our latest special, and one which even
we consider very special! Comprised entirely
of new material, the edition covers such
diverse subjects as Star Wars and hi-fil The
magazine contains projects for everyone —
none of which have appeared in ETI —and a
look at the future of MPUs, Audio, Calcula-
tors and Video. How can you not read it?

75p + 25p P&P

ETI CIRCUITS No. 1 -

Contains nearly 250 circunts largely taken
from the best of our Tech-Tips Great care
has been taken to idex each circurt for
rapid selection An additional section at the
back gives plenty of reference data
including transistor specs and equivalents
Sales of this publication have been
excellent
circuts cost less than 1p each!

£1.50 + 25p P&P

HOW
TO
ORDER

-~ hardly surpnsing when the

ETI 4600 SYNTHESISER °

A complete reprint of our superb synthesiser
design. published with Mapln Electronics
{(who also supply the parts) This reprint will
also be of interest to those not specifically
wanting to buitd the urit as the circuitry 1s
highly onginal and 1s 1n fact patented by
ETH

£1.50 + 25p P&P

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

ETiI Magazine

25-27 Oxford Street

London W1R 1RF

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

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978
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READER SURVEY

Dear Reader,

Can you spare a few minutes to help ETI?

Pages 47 and 48 take the form of a reader survey/questionnaire. We
want as many readers as possible to fill in and return these to us. As a
token of our appreciation we will be giving away 60 ETI T shirts, the lucky
readers will be picked at random on the 10th of April. The only reason we
ask for your name and address is to send out the T shirts, if you don’t want
a T shirt and would prefer to remain anonymous please still fill in and
return the page —without your name or address.

We have done several surveys in the past, the most recent being in 5%
of the July 1977 issue. Since this we have made several changes in the
magazine’s format and organization, a lot of the changes being catalysed
by careful analysis of the returned questionaires. Yes, we really do care

about what you, the reader, thinks! ,
Thanks for your help,
May the EMF be with you. A o (P o

= Nviwg ! JUNGE'

__ ANYTHING YOU BUY VALUED

£1.00 OR OVER

AT YOUR TANDY STORE

ADDRESS

Complete this coupon and
bring it with you to your

TANDY store —NOW’

POST CODE

is entitled to 50p off any purchase valued at
£1.00 or over. Only valid for one transaction
per person. Must be presented in person—
no orders by post.

Offer available 1st April—31st May 1978.

SOUIDS BRRAT ?O& 78
TANDY

Please Note: For commercial reasons the Tandy catalogue is only being inserted in most copies of the magazine
for U.K. distribution, and the 50p off coupon is only valid at U.K. Tandy Shops.

T I BT ¥ A S8 8T SR T S e T Y
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THIS ISSUE

RECENT

1.

3. a) Do you consider yourself a regul'ar reader?

Please tick your interest in each of these features:

Readership Rating (if read)
Read |Scanned| Not
Fully |Over Read Good |Average| Poor
200W AMPLIFIER V4 v
WHITE LINE FOLLOWER v v/
RAIN ALARM

GAS MONITOR

RN

PET REVIEW

~| Kk

CASING SURVEY

AN

OP-AMPS PART 3

ANRN

DIGITAL ELECTRONICS

TECH TIPS

DATA SHEET

SK

MICROFILE

ELECTRONICS TOMORROW

NEWS DIGEST

AUDIOPHILE

LETTERS PAGE

SYSTEM 68

2. a) Please underline any features above that you find particularly interesting.
- b) Please circle any features you find poor or uninteresting.
c) Please mark an asterisk () next to the single best feature from your point of view.

YES/NO

Last six months/ 1.year/2 years/3 years/Longer
c) If a reader for one year or more, how do you rate recent issues of E.T.l. (Say those of
the past three months, compared to those of a year ago?)
Much better/Slightly better/Same/ Slightly worse/Much worse
d) How long do you keep your copies of E.T.1.? - ’
1‘month /3 months/6-months/i-year/ Longer
e) How long have you been interested in olec;tronics?

b) If yes, for how long? N

/3 years /‘onger
f) How did you become a reader of E.T.I.?
. Friend's-copy Ampulse-purchase /Advertis 1t/ Other (please specify)
\ pr [ AR LRI \ VSt la,
g) How many otﬁer poopit’a.read voﬁr copy? wEv it R

4. a) Have you ever built a project from E.T.1.?
b) If yes, how many have you built in the last year?

c) Please give details of those built in the last year (including those originally featured in
the magazine over a year ago).

d) What are your main areas of interest?
MP¥s/ Audio Aideo~RF/ Gadgets / Other (please specify)

e) What would you like to see as a project?

YES/NO

/) In general do projects work first time?
5. ' Do you own, hope to own, or have access to the following (please tick).
Own Year acquired Hope to own Access to

Good Multimeter

Cheap Multimeter

Oscilloscope

G.P. Power Supply

A_F. Signal Gen

R.F. Signal Gen -

6. a) What proportion of E.T.l.’s advertising do you normally read?
Over 75% / =

b) Would you like more advertising (as long as the editorial pages are not cut back to

acconpmodate it): YES/MQ
7. Offers. -
a) We run quite a lot of offers in E.T.l. Do you consider them a good idea? YES /MNO
b) How do vou rate these recent offers? b =
Purchased Good 0.K. Uninterested
L.C.D. Calculator \ 7
Smoke Detector 7 X \/ ~
M.P.U. Doorbell X N4 7 X
Chess Challenger x

c) What would you like to see as an offer?

(fs
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10.

11.

8. The Competition.

READ OPINION RATING

Used to

Often Read

Regulary Never Good| OK (Poor

Practical Electronics

Practical Wireless

v

Wireless World

Everyday Electronics
Elektor

J/

Radio Constructor

Television

ETI

J
N4
J

/

On an arbitary 1-20 scale with E.T.I. rating 10, please rate your opinion of our competitors.

10

Please mark an asterisk (*) next to any magazines you subscribe to.
a) Do you read E.T.i. as an extension of your job? YS&/NO
b) Are you empioyed in the electronics (or closely related) field?

Y86/ NO /NotiEEdltime-employment

c) If yes to 9b, in what capacit (pldase tick)

1
Seo. 2 alld
ical

R&D ...... >~ _.Blying .........7= Technician™ . ..., .....
Production ...... .Sales ........... ... Other ................
d) Are you a student or studying full time? YES /8@
o) If a student, do you hope to get work in the electronics or closely related fields?
YEE/NO
f) Have you ever considered taking a course in electronics? Y88 /NO
a) Have you read the Electronics Tomorrow special? YES/NO
b) If yes how do you rate it? Poor/OK/Good/V. Good
c) Did you see the February issue? YES /NOQ
d) If yes, did you like the colour sections? YES MO
e) Would you like us to do more colour issues? YES/NQ
f) Do you like the free catalogues? N YES /NQ.
g) Would you like more catalogues? YES /NO
a) Have you ever purchased goods by mait order from E.T.1.? YES D
b) Approximatel! how much do you personally spend on electronics annuallz?. ' ..\)g .,\.:. Lo

c) Do you usually purchase by mail order or personal visit? Viwil/ Visit

12

13.

14.

15.

16.

17.

. Personal information. If you find it offensive to answer please ignore this question.
a) Educational.
A&

i) What was your age last birthday?

ii) Highest educational lgugl achieved {please ti
For Scottish readersfand ti

CSE . Ne.-.... Alevel ~_......J...... Bggree .|..... N, .....
Olevel ...~ HNCetc. ... T=7....... Other~/.......... .
b) Income. .

i) Are you paid (please
i)

N Basic Income ... ....... p.w./p.a
Average ovagtime, \} T .p.-w./p.a.
Other income {including that jrém cond job) = T——2 . ... \pr&ni
iii) Do you have any of these credit cards (please tick) *
Barclaycard/Visa ........ Access .......... . American Express .......
c) Sex. ﬁe/.“ lo / Oshet (pt specify)

What is your interest in microprocessors? VatyMigh /Ritgh /Fair / Little
What do you like about E.T.1.?

What do you dislike about E.T.1.?

Have you any suggestions for improvements?

Other comments

Please enclose a separate sheet if not enough space for your comments.

My s, ... THANK YOU FOR YOUR TIME,
PLEASE MAIL TO:

ETI SURVEY,

25/27 OXFORD STREET,

LONDON W1R 1RF

If you win a T shirt, what size do you want?
Small/ Medium / tazge




PROJECT:200W Amp.

’ Q+70V
.]_ Cc13
T 220n

O +50V

1

=
; 100n

DS

L1 (see text)
30t

TRE L g rea &
devices are not recommended for use, unless
more are paralleled to share the load.

- Because the amp employs low overall

- feedback (14 dB) the bias current for Q1 is not
‘obtained via the feedback resistor R52 since
this would result in a large DC offset at the
output. An independent supply is provided,
‘consisting of RV1, R55 and R4. Temperature
compensation is provided by TH1.

G AL e e mﬁ”*ﬁ&"’%g $»§‘

stabilize the 50-volt rails with respect to the
65-volt rail for the constant current sources
supplying driver stages Q5 and Q6 and Q9
and Q10. -

Diodes D3 and D4 protect IC1 and IC2 from

any reverse voltages thgt might be present at

switch on. 2
3,78 F gy
OUTPUT PROTECTION e %;gi%w 5
Conventional short circuit protection is
employed, using load-line limiting, i.e., refer-
i

@
% ow Mg
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Wt it

R17 =20 SWG
Usld 15R 15R
Q10 RS0
RS51
R21 100R 8 [ A L ' OR 22 e
Q19 c18
/;;'7 100n
30mA I >
C11 100p
> L0 )
r r [ R42 470R Q20 Figure 1. The Circuit
1R:li(i -+ diagram of the 200W
8 R38 W3R s ‘ D5 power amplifier. Vol-
L6 4R A
Q12 tages are given around
0 the circuit as an aid to
11 < L R39 R4LO testing. Measure-
750R OR33 ments should be made
with a high impedance
AN voltmeter.
R32 R47 750R R4S
120R OR33
S , > —O-50V
f i L. 1
Ci5 c16 c17
L T 100n 220n 100n
|
c2 ¢ —O-70vV
- 2!
L]
XKS-Main Am
% AR i T TQUIBSCENTCUlRENY =~ % ' s ,
With the employment of long-tailed pairs, —
setting of quiescent current in the output
‘switches’ QX is somewhat different to a &
L ,  ‘mormal’ design. The function is affected by #
5 RV2, which varies the DC between Q5 and Q6
bases. Q5 base will follow the base of Q6 by
i differential pair action, and similarly Q9 and
- QI0 this means that the voltage across R49 DRIVE
and R50, which is proportional to Iq will be —>—9
‘referred back’ to RV2. Temperature effects *
can be removed by keeping Q5 and Q6 as well
as Q8 and Q10 at the same temperature, and ¢ Q15,16,19,20
% toensure this pair is thermally connected to a
(different) heat sink. . ¥ . R39/R47
L o N Regulators ICI and IC2 are employed to PROTECTION

TRANSISTOR| @12

R32

R40/R48

Fig.5. &
ring to Fig 5. The current through R3
voltage limit the output, and the ¢
through the parallel combination im
current limiting function. If either limit i
exceeded, Q12 switches on and closes do
the drive signal.

‘6? Mot e

£ &
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: i RI0! 100R
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E T”O“ RI06 10R
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|

Figure 6. (Above) Circuit diagram for the PSU. Note that the
transformer is a special unit wound for the 200W amplifier by
Powertran Electronics. Figure 7. {Below) The circuit diagram for
the buffer to increase the input impedance of the unit, and
provide variable input sensitivity if required.

i " VVVA—0 +50V
Q202 R208 3k3
i zD201
NQTE: — 15V
Q20118 BC214L C205
ROz Gmides ey o 22
Ul s 4T0R
R201 10k 020 [+
o— WA [H : >
C]2u°2 R204 lOOkI
RV 201
10k
L — o
c201 T
100p
R203 _+
100k =
€203
47u
-00V

HOW IT WORKS
~Buffer & PSU

% R L sl Lk
THE power supply is a conventional seriés #
s pass circuit. The basic circuit elements are
Yshown below. The circuit is essentially an
gemitter follower, the voltage at the base of
the transistor being some 0V6 below that set
by the zener in the base. The final circuit
shown in Fig. 6 shows that Q101 forms the
pass element in the +50v rail while Q103
forms the complementary device in the
negative rail. Q102 and Q104 provide in-
creased drive to the pass elements. ‘

The *70V rails are dreived from a simple
bridge rectifier circuits.

> &

e

&
4
B

Bometge o e

THE BUFFER

= The buffer is a straightforward circuit
formed by Q201-203. The buffer provides an
high input impedance and allows for two
gains, with RV201 at maximum, + 0dB with

‘W201 open and + 10dB with R209 in circuit.

Changing the value of R209 to 470R will give =
a 20dB boost when SW1 is operated.

+ The buffer is powered from the +50V rail

with ZD20] included to provide a 15V rail.
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PROJECT: 200 W Amp,

in addition the bodies of diodes
. D1 and D2 should be in contact with
the heat sink of the appropriate
group transistors.

The coil L1 is formed by winding
thirty turns of self-fluxing
polyurethane covered wire (about 26
SWG) around resistor R56 (4R7),
soldering the wire to the leadouts at
either end of the resistor.

The interwiring of the various
completed units should be
undertaken by referring to the
overlays and the various views of the
amplifier chassis designed to show
the layout that should be adopted in
te completed unit.

Testing

Test of the amplifier should
commence with satisfying yourself
that the power supply is operating
correctly before connecting it to the
main amplifier. The voltages shown
in Table 1 should be present upon
switching on the mains.

The PSU can be seen above. The layout of all the major LIRS
com| t be ith the buffer (in cl bel j -
appe':ior::\egnai ﬁ:r'\m:::;::vl e buffer (in close up below) just C102+ to O V 62V
' C103—to OV —62V
C109—to C109+ 22V
C110—to C110+ 22V

If all is well switch off and —
please — discharge the four hefty
capacitors via a resistor before doing
anything further or else you will be in
danger of having a lot of energy make
its way to earth via you.

Next connect a 1k5 1W resistor
between Q101c¢ and OV and a similar
resistor between Q103c and OV.
Switch on and hopefully the
voltages will be shown in Table 2.

TABLE 2
Q101cto 0V +50V
Q103cto OV —50V
‘PSUpin 10100V +72V
PSUpin 106 to0V  —72V

Again if OK, switch off and
discharge those Cs.

Next replace the 5A PSu fuses
with a 12V 2W4 light bulb in series
with a 47R AW resistor. This
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INPUT FROM
BUFFER

p— OUTPUT TO ——
SPEAKER
On this e are gathered together overlays for the main amp,
pag 9 9 Y a P ey ~15v ~15y “rov

the power supply and the buffer. Please note the board designs
are copyright Powertran but for those of you who want to
produce your own an SAE to us will secure you the foil patterns.

OUTPUT TO
BUFFER
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PROJECT: 200W Amp.

PARTS LIST-Buffer & PSU

POWER SUPPLY PARTS LIST

RESISTORS {allows 2% metal oxide unless
stated).

R101, 103 100R
R102, 104 Tk .
R105, 106 10R
CAPACITORS

C(1)01. 102, 103 4700u 63 V electrolytic
104 )

C105, 106 _47u 63V electrolytic
C107.108 1000u 63 V electrolytic
C109. 110 470u 25 V electrolytic

SEMICONDUCTORS

Q101 2N6052

Q102 BFR 41

Q103 2N 6059

Q104 BFR 81

D101-108 1N4002

BR1 12A 150V bridge

ZD 101, 103 20V 400 mW
2D 102,104 30V 400 mW

TRANSFORMER

T1 see text

MISCELLANEQUS
PCB as pattern, fuses.

PARTS LIST-

200 W AMP PARTS LIST

RESISTORS (all 2% OW5 Metal Oxide unless
stated)

R1 k1
R2 10k
R3, 52 470k
R4 56k
RS 62k
:R6, 7 22k
R8 3M9
R9, 10, 13,
2 58,54 100R
R11,19, 23 1k
R12 13k
R14, 15,27, 28 1k1 1W Carbon Film
R16, 17 15R
R18, 24 330R
R20, 22 430R
R25, 26 15R
R29, 32 120R
R30, 31 18k
R33, 34.41. 42 470R
R35, 39. 43,47 750R
R36, 40, 44, 48 OR33 2wW5 Wire Wound
R37. 38,45,46 47R
R49, 50 OR22 §W Wire Wound
R 4R7
R55 6k8
RS6 4R7 2WG Wire Wound
POTENTIOMETERS
RV1 5k Cermet
RV2 200R Cermet
THERMISTOR
TH1 VA10566

BUFFER
-RESISTORS (Al 2% OW5 metal oxide unless
stated).

R201, 2056 10k

R202, 203, 204 100k

R206 4k7

R207 470R

R208 3k3

R209 2k2

R210 47k
POTENTIOMETERS

RV20 1 10k

CAPACITORS

C201 100p polystrene
C202 1u 16 V tantalum
C203, 204 47u 10V electrolytic
C205 22u 25 V electrolytic
C206 10u 16 V tantalum

SEMICONDUCTORS

Q201 BC214L
Q202 2N5459
Q203 BC184L
ZD1 15V 400 mW

MISCELLANEOUS
PCB as pattern.

Main Amp.

CAPACITORS
C1 1u polyester
£ 47u 10 V electrolytic
G35 - 220 63 V electrolytic
C4,6, 12,14,

15,17, 18 100n polyester
Cc7 22p 160V polystrene
C8 5p6 63 V polystrene
C9 470u 6V3 electrolytic
C10, 11 100p 160 V polystrene
C13, 16 220n poltester

SEMICONDUCTORS

Q1,2 2N5401
Q3.4 2N5382
Q5, 6, 7 BF460
Q8, 9, 10 BF463
Qn BC212L
Q12 BC182L
Q13,17 BD420
Q14,18 MJ15004
Q15,19 BD419
Q16, 20 MJ15003
IC1 7815
1C2 7915
D1-4 1N4148
D5, 6 1N4002
INDUCTOR

L1 see text

MISCELLANEQUS
PCB as pattern, thermal fuse, mica washers,
connecting wire, etc.
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Construction

With a project of this type, while
attemptihg to keep construction as
straightforward as possible, the sheer
physical size of many of the
components precludes mounting
them on a PCB. This inevitably leads
to more constructional work and
hence to a greater scope for error
Care taken during assembly and
careful checking at each stage can
save time and (plenty of) money later
on. With this in mind please read this
section thoroughly and study the
photographs of the finished unit
before starting constructional work.

The first stage in building up the
amplifier is to mount all the passive
components and links on the three
PCBs according to the appropriate
overlay. Needless to say all soldering
must be or the highest standard and
checks should be made to ensure
that there are no solder bridges
present.

Power And Its Place

The four power transistors

assoctated with the amplifier and the
two required for the power supply are
mounted on cooling brackets as
shown in our photographs. Care
should be taken to ensure that there
are no burrs-around the holes in the
heat sink that might damage the

mica washers that must be fitted to
all six transistors. In order to aid heat
flow from the transistors

silicon grease should be

smeared on both sides of these mica
washers.

Note that solder tags are required
to connect to the cases of the two
PSV transistors but not on the main
amp’s devices where connection is
made via the PCB.

Bracketed Cooling

The thermal cutout is also fitted to
the cooling bracket on which the
amplifier’s output devices are
mounted.

As can be seen in the photos of
the amplifier board the following
groups of transistors are thermally
connected

Q5 Q6 and Q7

Q8, Q9 and Q10
Q13 and Q17

Q15 and Q19 »
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PROJECT: 200W Amp.

54

Below can be seen the main circuitry. The heatsinking
arrangements of the various output devices can be seen as well
as the mounting of C101-C104. Above — an overall view of the

amplifier.

BUYLINES

2 Hp e T L daie
Powertran are to provide a complete
kit of parts for this project. For prices

and further details see their advert on

“the inside front cover. %

The photograph above shows a version of the amplifier built

. with power level meters. The circuitry required to provide this

facility is shown below.

Fig. 9. Meter
drive circuitry.

provides a convenient method of
monitoring and limiting the current
drawn by the amplifier. Note that if
the main amplifier is working
correctly you will see an initial surge
of light from the bulb which should
then die away.

Before connecting power to the
amplifier set RV 1 to its centre
position RV 2 fully clockwise and
RV201 fully anti-clockwise.

Switch on and check that the
voltage between OV and the R56 and
R51 junction is near zero. RV1
should be adjusted until this voltage
is exactly zero.

Next RV 2 should be rotated until
the lamps in the power supply lines
start to brighten.

If everything is still going
according to plan, replace the power
supply fuses and adjust RV2 until the
voltage between Q14c and Q16¢c is
20mV. Resetting the output to zero
volts with RVt completes setting up.

Leave the amp on for about half
an hour and recheck all voltages,
making any necessary adjustments
connect a speaker to the output and
‘test drive’ the amp for about an hour.
A final check of all voltages and your
amplifier is ready to go into service. _
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SEMICONDUCTOR
OFFERS
ALL FULL SPEC.

BC212,8BC182,8C237, BF197,BC159, BCY71, ali 8p each. RCA
2015 TO3 Power Transistor {Sim to 2N3056) 35p. ACY18 1Bp
BF200 20p Motorola MRD 3051 Photo Transistors 35p. N.
Channel F.E.Ts. similar to 2N3819 18p. Mofset Sim to 40673
35p. IN140 Mostets SDp. M203 Dual Matched Pairs Mosfets
Single Gate per F.E.T. 40p. SL301 Dual Matched Pair SIL N.P.N.
Power Transistors FT 300MHz 30p. Intel 1024 bit MOS Rams
95p. Mullard 68113 Triple Varicap Diode 35p. MC1310 Stereo
Decoder 1.C.s £1.20. TBABOO I.C. Amps 90p CD4051 CMOS
50p. 741 8-pin D.L.L. 23p. MM5316 Clock Chips £3.50 S00v
600mA Bridge Recs. {ex. equip.} 25p. IN4002 100v A Diodes
4p 14005 800v 1A Diodes 7p. E.H.T. SIL Rec 16Kv 2 5mA,
15mm x 5mm BSp. 7812 12v 1A Plastic V. Reas 95p Min. Nixies
ITT 5870Si 13 x 6mm Fig Size BS. Nixies ITT GN/9A 13 x 8mm
65p 02" or 0.125" Red LEDs 12p each. MAN3A 3mm LED
Displays 50p. Murata 40KHz transducers 15mm diam. £2.95 pair.
300 volts 2 amps (TO S} Thyristors 30p.

MICROPHONES. Grundig Electret inserts with built-in F.E.T.
Preamp £1.50. Crystal Mike Inserts 37mm 50p Electret
Condenser Mikes 1K(} imp. with std. Jack Plug £2 B5. Cassette
Condenser Mikes with 2.5 and 3.5 Jack Plugs £2.85 Standard
Cassette Mikes 200 ohm Imped. with 25 and 3 5 Jack Plugs
£1.20 P.A Mikes Mobile Type SO0KQ. Thumb Switch, £4.20

MORSE KEYS —Plastic Type 95p Hi-speed Type, all metal,
£2 25. Hi Imp Phones 2K(} £1.95. SWR/Power Meter type
SWRS0, SWR: t. 3-1 |, Power 0-1kW., 3.56-150MHz., 62 ohms
imped , £12 76. SWR ANOF.S. Meter, 3-150MHz, §0 ohms
imped.. £9.50. Marker Gen . 300KHz steps to 60MHz. supphed
with Xtal for this coverage, £7.90.

CRYSTALS. 300KHz HC6U 40p. 4.43MHz C.T V. Xtals 45p.
0-1'* Edge Connectors, 64 way 65p. 32 way 40p

RELAYS. Min. sealed Relays, all 4 pole changeover, 3602 (Bv DC)
45p. 7000} (24v DC) 55p Min. 220v AC Seaied Relay 2 pole C/0
45p. 240v AC Sesled Relay 3 pole C/0 5 amp Contacts 11-pin
base B0p 12 volt 4 pole N.O Reed Relay 20p. 30 turn dial
mechanism with locking arm, alummium finish dial scaled 0-100,
window 0-29, 32mm diam. 6.3mm spindle new £1.75.
.

MOTORS. 1.5 to 6v DC Model 20p. 12v DC 5 pole 35p. 116v AC
min. 3 R.P.M. with Gesrbox 30p. 240v AC Synch Motor 1/5th
R.P.M. 65p. Z40v AC Synch. Motor 1/24th R.P M. 65p.

BOXES. Black A B.S Plastic with brass inserts and hd, 756 x 56 x
35mm 40p. 95 x 71 x 35mm 49p 115 x 95 x 16mm §7p Grey
Potting Boxes with lugs, 23 x 48 x 23mm 11p 38 x 52 x 26mm
13p. 60 x 80 x 42mm 28p.

TRANSFORMERS. -6-0-6v 100mA. 9-0-9v 75mA, 12.0-12v
50mA 75p each. 12-0-12v 100mA 95p t 1 Triac Xenon Pulse
Transformer 30p.

CONDENSER MIKES. EM506 Condenser Mikes, Uni-
directionai. F.ET Amp, Dual imped . 50K/600 ohms, 30-
18KHz.. on/off switch, £11.00. Miniature Tie Pin Condenser
Mike, 1Kimp . omni-directional. uses heaning aid battery

Hi-Fi Stereo
at prices

everyone

can afford

our pricé
95

VA

£4.95.

STEREO MEADPMONES. B ohms, padded earpieces and
headband, with curly lead. 30-18KHz only £3.00.

SWITCHES —Min. Toggle, SPST8x 5x 7mm 30p DPDT8x 7 x
7mm 60p. DPDT Centre Off 12 x 11 x 9mm 75p. 4P 2W Sliders
20p OPOT C/O Shders 20p SPST 10 amp Rockers 12p. R.S
Single Pole C/Q Push Buttons 45p Roller Micro Switches 15p
Min Micro Switches 13 x 10 x 4mm 20p G.P O Keyswitch Assy.
3 Swatches 2-3 way, 1-2 way Multipale 35p Min. Push to make or
push to break Switches 16 x 8mm 15p Plessey Winkler Stud
Switches. 2 bank, 1 pole 30 way ad). stop, 75p. Solder Sucker,
Plunger type. eye protection, replaceable nozzle, high suction
£4.95. Reed switches 28mm norm. open, 6p each

TAPE MEADS —Jap Cassette Mono 99p. Cassette Stereo £3.00
BSR MN1330 % Track Dual Impedance Rac. / Playback 50p. BSR
SRPID % Track Stereo Rec /Playback £1.95 TD10 Assembhes,
two heads, Y Track Rec /Playback Staggered Stereo with builtin
erase per head £1.20 Tape Head Demag 240v AC £1.95.

BUZZERS —-GPO Type 6-12v 20p Min Solid State Buzzers
6-9-12 or 24v 15mA 75p U.H.F. TV Transistonised Push Button
Tuners {not Varicap). new and boxed, £2.50

POT CORES —Ad). Vinkor 250-370 Micro H 20p 260 or 500
Milli Henry Cores 10p each

METERS —Stereo Tuning Meters 100p8 per movement £2 75.
Grundig Batt. Level Meter 1mA 40 x 40mm £1.10 Min. Level
Meter 200pa 25 x 15mm 75p. Ferranti 600v AC Meter £3.95

BOARDS. 465KHz |.F Panels. 61 F.T.s 30p Board with 14 12v
N/Q Reed Relays £2 40 Board with 6v C/Q Reed Relay £1.20.
Conact cooled set reel. 12v/50mA — 15p. Cannon 50 way gold
inlay plugs and sockats, free plug — new £1.50 pair

AEROSOLS —Servisol Switch Cleanar + Lubncant 8ozs 55p
Freezer Gozs 50p Geer Cleaner & Tar Remover 140zs. BSp

SOLENOIDS —240v AC 45p. 12vDC H Duty 75p

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXCESS
POSTAGE REFUNDED WITH OROER) OVERSEAS POST AT
COST VAT INCLUDED IN ALL PRICES

SAE FORLISTS

ORDER ADDRESS

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL 2
051-236 0982

CALLERS WELCOME — ACCESS & BARCLAY CARD ORDERS ACCEPTED

decoder,

autput

* All prices include VAT, POSTAGE & PACKING. Send cheque,PO Today for immediate delivery

Goods fully guaranteed for 12 months. Easy payment terms avarlable on request.
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NOW!
THE WORLD’S
SLIMMEST
CALCULATOR

The new DINKY calculator with
the super slender style from
KRAMER & Co. ONLY £16.90.

=

E o § )

o B Bl

cljummr SGES
0 e

©

c sseea
£ aEseea
<

Weighs only 39g (including batteries),
nearer in size to a business card than to the
common calculator.

Its features are: 8 digit LCD, also shows
function command signs to help you
operate it easily. L
Perfect percentage — regular, ratio, add-.
on, discount mark-up, profit, increase/
decrease.

Battery lasts for a long 1,000 continuous
hours.

Comes in special leatherette card case.

Price £1 6-;90

KRAMER & CO.

9 OCTOBER PLACE
HOLDERS HILL ROAD, LONDON
NW4 1EJ
Telox 888941. Attn. KRAMER K7
Telephone: 01-203 2473
EXPORT ORDERS WELCOME
MAIL ORDER ONLY

Enquiries to:

LI 100 Chase Side, Southgate, London N14 5PL — Tel: 01-882 1644

APRIL FOOL

APRIL ONLY

DM958 10p. DM936 10p.
2N2192, 25 £1. 74H00 15p.
TBA810S + Data 50p. TiP 31 35p.
2N3055 40p. 3.5 MM JACK SKT
Chassis MNT 5 for 30p. FPE 100
GaAs Intra Red Emitter + Data 35p.
Westinghouse Hybrid Rectifier/
Voltage Regulators 12-18.5v 2A +
Data £3.50. BF1956P, T1L209
(Red) 9p. .2 Led (Red) 10p. Ocp70
10p. W04 (400v 1 amp Bridge)
18p. 75450 30p. 741 (8Dil) 17p.
All above P/P 10p.

POCKET PAGER

Miniature crystal controlled FM RX
Single Superhet around 30MHZ
450KHZ IF contains various tone
detectors. Ideal for modification to
27MHZ Radio Control OR 28MHZ
Amateur Band. Many complete with
builtin 2.5v DEAC + circuit of similar
type £3.95. P/P 25p.

A1, A2, A3 Boards still available.

L.B. Electronics
43 Westacott, Hayes

Middlesex UB4 8AH
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What to look for in the May issue: On sale April 8th

To many people robots are in the
realm of fantasy, forming part of the
visionary world of science-fiction.
Sci-Fi authors paint scenarios about
possible future existences: Dr Peter
Sydenham, Electronics Today Intern-
ational special correspondent, and
one time robot builder himself, pre-

sents the factual side of robots.

Features discuss what robots are,
their purpose and structure. An ex-
clusive interview with Britain’s robot
expert, Professor Thring of Queen

Mary College, London, will provoke
thought about the future. Dr Mike
Larcombe, Head of the Warwick Uni-
versity Robot Laboratory, will explain
the state of the art of robot brainpower
and combines with Dr Sydenham to
provide a guide to constructing
professional-quality robots.

0.0.D. PHASER

In the beginning there was tape phasing, and it was good —
but cumbersome. Then ETI said, ‘Let us use new technology,’
and it was good — and compact. Next month we publish a
state-of-the-art phaser/flanger using the Mullard TDA1022
delay line, which is a charge coupled device. So if you want
really good effects, don’t miss the May edition of ETI!

MK2 ELECTRONIC IGNITION

The Mk 1 was originally published in September 1973, and many
thousands have been successfully built since then. Stirling Sound
have taken the design a step further, refining the component values
and designing a PCB (instead of the tagboards). So if you missed it
first time round, you can investigate the Mk 2 with added vitamin B

TI59 Review

The Texas T159 is one of the latest
pocket card programmables to
challenge the calculator market.
With its phenomenal programming
power — up to 960 program steps
memory position, software in plug-
in pre-programmed modules and
pocketability, this calculator will
undoubtedly set the pace for the
next few years. Next month we shall
be looking critically at the TI59 and
bringing you all the facts.

"“Most illogical! How did
primative Earthlings design
such a machine?’” Beam
down next month for
the answer.

HELPING

HAND

PROJECT

Quite a while ago, we ran a competition
in conjunction with the Royal National
Institution for the Deaf — next month we
publish the winning entry. Although de-
signed as an integrated system, we think
the separate units will find applications in
other areas besides remote warning for
the deaf.

Articles mentioned here are in an advanced
state of preparation but circumstances may
affect the final contents.
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TGS 812/813 GAS SENSOR

- FIGARO

THE TGS 812/813 are semiconductor gas
sensors suitable for general purpose combust-
ible gas detection.

The sensor consists of a ceramic tube onto
which is deposited a layer of the semiconductor
{mainly tin dioxide) and the electrodes.

In tresh air the resistance of the semicon-
ductor is constant, but as the concentration of
the detectable gases increases and comes into
contact with the sensor’s surface, the resistance
of the semiconductor changes.

In order to increase the response time of the
device, the sensor is heated to a temperature
between 200 and 400° C by a heated coil in the
ceramic tube.

The sensitivity characteristics of the TGS
sensors are altered by changes in atmospheric
temperature and humidity. The detection prin-
ciple of the sensor is based on chemical ab-
sorption and desorption of gases on the sensor’s
surface, and because these reactions are tem-
perature dependent and water vapour can be
considered a gas, the effects of temperature
and humidity changes cannot be eliminated
from the sensor. These effects can, however, be
reduced by suitable circuit design (see Fig 7).

812
100
Air level
i...~
-~
— SN
x 10 Methane
&
.
. _—
~
~NG Carbon
'\,._.mr)noxm“
10 Isobutane

005 0.1 0.3 1.0
Concentration (%)

813
100
Airlevel
1-.,\ I
Py
= Carbon
. monoxide
X 105 —
1 1T
o 17
x 11
Methane
Isobutane
10
00501 03 10

Concentration (%4)

Fig 2. Sensor resistance {Rs) changes
with different concentrations of gas.

The
TGS812/813
sensors

are

available
from:
Watford
Electronics
33-35
Cardiff
Road
Watford
Herts.

100-mesh SUS 316

stainless steel gauze (double)

Noble metal wire

Sensor
Heater coil

Resin moulding

1 3
2
5
4 6
Y (22 o B
Lf
[7 ~
8 o
g i H
—— T
- ‘
@ - i A
T ™
"50 e A6°
! r"'g_
o't 14£005 L x00 6541

Ni pin

Fig 1. Mechanical structure of types 812 & 813 sensors, in mm.

(A) Circuit Voltage (VC)
(B) Heater Voltage (VH)
Heater Power

3’2«” 3 »§>§§ % i
%YPENO‘ - 7GS812/813
TEST CONDITION

10V (A.C. or D.C.)
50V (AC.orDC.)

$%

Dissipation (PH) Approx. 650mw.
{C) Load Resistance (RL) 4K
& . »
\VARM;-UP TIME Approx. 2 min.
& %’f :
HEATER RESISTANCE (RH) 3843
SENSOR RESISTANCE 5“8) 1~10K
" L e in Isobutane 1000ppm/air
o We el W o g o
i?ﬁ% @ 4 g\ ‘g;;x g \\,Agézi,é 3
RATIO OF RESISTANCE - RS in Isobutane 3000ppm/air +
. ME e RS in Isobutane 1000ppm/airs;
N e B . .
¥Eousl S =0.63:+0.05 fe
i{\w d F Al . 49 oy s

Fig 3. Sensor characteristics.
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Sensor . . L . '
type Electrical ratings| Applications and Features ,T.GS 1{
General purpose combustible gas detection.
812 Ve: (Max.)24V | Carbon Monoxide detection. High CO o _
Viu: 5.0V sensitivity enables most types of smoke to =7 5 S
be detected. 3 E .5-_‘)” 2
> s Ry o>
Sor & g
g2 |- 3
Ve: (Max.)24V General purpose coml")ustible gas d‘gye‘ction. 2 VHVC Ve | Circuit Voltage
813 Vi 5.0V Methar}e de‘tectlon. High CHs sensitivity VH | Heater Voltage
U makes it suitable for Natural Gas detectors. RL | Load Resistance
‘l' 1
Fig 4. Differences in sensitivities between 812 & 813. ) Fig 5. Basic test and measuring circuit.
11V
D1 Ro Thermistor

—O0O—

Thermistor 2KD-7

e

Fig 6. Circuit for use as a gas leak detector. Fig 7. Typical circuit for gas triggered fan.

INTRODUCING OUR NEW AND EXCITING TV GAME TRIO

Easy to build TV Games — no test equipment required

STUNT RIDER SUPER TELESPORTS TANK BATTLES

4 GAMES based on 10 GAMES tosed on Based on AY-3-8710

AY-3-8760 ONLY" AY-3-8600 NLY* ONLY*
B&WKit .. ... .. £20.90 B&WKit ............. .. .. €14.90 B&WKit .. ......... ... . £21.50
Colour Kit .. ... £26.90 ColourKit . ................ £20.90 ColourKit . ............. ... £27.50
AY-3-8760 ... ............ £12.70  AY-3-8600 ................ £9.50 AY-3-8710 ..... .. ... .. .... £12.90

* Shoot 2-no
ritfle required!

(iltustrated).
* Super Stunt Shoot 1, Foot- * Battle as Pro-
(illustrated), ball, Hockey. fessional or
Bus  Stunt. Solo, Basket- Territorial Sol-
Moto-cross, ball, Gridball, dier.
Drag Race. Tennis, Squash,
Baskethbhall
Practice.
* On Screen Scoring and Timing. * On screen scoring coded to player. * On screen scoring coded to tanks.
* Realistic throttle and crash sounds through % Triple sounds through TV speaker. * Tanks controlled by toggle switches or
TV speaker. * Auto ball speed-up mode. joystick and fire button.
* Amateur or professional selection mode. * Controlled by joystick and fire/serve but-  * Realistic tank, shell burst and explosion
* Simple potentiometer throttle control. ton. sounds through TV speaker.
* Single 9v supply. * Single 9v supply. * Three speed tank control.
* Exploding mines and terrain barriers.
* Guided missile shells
* Single 9v supply.

All kits include full instructions LS |, PCB, pre-tuned UHF and sound modulators, etc., fully guaranteed. Cases and controls not included. UHF
and Sound Modulators, pre-tuned, £5.50 (pair). Joysticks for AY-3-8600 £3.50 (panr) Joysticks for AY-3-8710 (TBA) colour encoder module,
pre-tuned £6.60. Regulated mains adaptor £3.50.

* All prices include VAT and P&P

‘TUNE IN TO A BARGAIN TODAY. Send cheque or P.O. to: 56 QUEENS ROAD
VIDEOTIME PRODUCTS BASINGSTOKE, HANTS
the vid. dt duct /

¢ video and time procucts peopTI:de enquiries welcome TEL. (0256) 96417
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E.T.I

1.B. METAL
LOGATOR Mk 2

Save Time and Money by buying KIT ‘ Q} R
. s

The Kit includes / ’

Resistor PAK / | \ \ Q

S T THE AMAZING VIDEOGRAPH®

@ Displays sound waves in full colour.

N : i : : @ Automatic background colour change

Screened Cable, Wire for Coils, Fibre Glass Printed @ Superb home /disco entertainment — Also

Circuit Boards, Case, Meter, Solder, Speaker Jack useful for stereo waveform analysis, etc

Sockets, Knobs, etc., in fact everything except Marley @ Output direct to TV aerial socket

Pipe and Hand Grip. ® COMPLETE KIT @CASE AND CONTROLS
ONLY £18.95 ~ iFreauireD £6.95

Save £1.50 on cost of components bought

separately and solve your supply problem at the COLOUR MODULATOR

same time. 9
e FOR ALL TV GAMES ~ £6-95
Price inclusive of VAT . . . . . . ... ... .. £18.50 The only design to offer
P&P 40p @ 3 separate inputs R, G and B

@ SWITCHABLE background colours
@ Easy connection to any game

R- F- EQUIPMENT SPARES I-TD PCB and Parts for AY-3-8500/8550 Game £3.95
3 Lacy Close, Wimborne, Dorset J ] M ] STUART"BR U G ES

Tel: (0202) 885854 137 BILLERICAY ROAD, HERONGATE, BRENTWOOD
ESSEX CM13 3SD. TEL. 0277 810244

OO

My HOME MICROGCOMPUTER

280 QUERTY KEYBOARD
NORTHERN SEMINAR |VIONITOR PROGRAM

MANCHESTER VDU INTERFACE (TV)
APRIL 1 £5.50

After the enormous success of
the Wembley Seminar Lynx have

been persuaded that there are P.C.B. TELETYPE INTERFACE

sufficient Northerners waiting to
attend their own show. All day.

Microprocessor lectures and EXPANDABLE SYSTEM
presentation of the Nascom I.

Only 350 seats. NASCOM I £197.50

+ VAT

2K R.A.M. CASSETTE INTERFACE

LYNX ELECTRONICS (LONDON) LTD.

92 BROAD STREET, CHESHAM, BUCKS
02405 75151
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JointheDig
Revolution

‘Understand the latest

developments in calculators,
computers, watches, telephones,
| . television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures 11%"' x 8% and

contains 60 pages 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 on to a complete
‘| understanding of the design and operation of calculators and computers.

plus 90p packing and

* surface post anywhere
in the world

Des]gﬁ of Digital b—'y;stem.s. ‘

Overseas customers
should send for
. Proforma invoice.

VAT zero ratecd

Also available — a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics.

In 4 volumes: £4.60

plus 90p P&P

Offer Order both courses

for the bargain price £11.10
plus 90p P&P

A saving of £1.50

1. Basic Computer Logic

2. Logical Circuit Elements

3. Designing Circuits to
Carry Out Logical Func-
tions

4. Flipflops and Registers

‘Désigner ;I'heshe céijr-s;; wrt‘ere :‘vrmen s(zj th-at.lyou could
each yourself the theory and application of
Managf!l’ digital logic. Learning by self instruction has the
Enthusiast advantages of being quicker and more thorough
- A than classroom learning. You work at your own
SC|ent|St speed and must respond by answering questions
Engineer on each new piece of information before
Student proceeding to the next.

" NEW from Cambridge Learning Enterprises:‘£ 2 5
THE ALGORITHM WRITER'S GUIDE L)
use, design and layout; vital for computing, plus 45p
training, wall charts, etc. P&P

Guarantee. If you are not entirely satisnied your money will be refunded.

Cambridge Learning Enterprises, Rivermill Lodge, St. Ives, Huntingdon, Cambs. .

Proprietors: Drayridge Ltd. Regd. Office as above. Reg. No. 1328762.

i__________'T__-ﬁ______j

To: Cé-mb-ridgve‘l:éér‘n'lng Enterprises, Unit 15 Freepost

I Rivermill Lodge, St. lves, Huntingdon, Cambs. PE14 4BR.

I Please send me . . . . set(s) of Design of Digital Systems at £8.00 each,
P&P included. ) I

l or...... set(s) of Digital Computer Logic and Electronics at £5.50 I
each, p & p included .

l or......combined set(s) at £12.00 each, p & p included I

l Tor. ... .. The Algorithm Writer's Guide at £3.40 each, p & p included” l .

l Name . l

I Address I

I elete as applicable o l
No need to use a stamp — just print FREEPOST on the envelope. l

| e e e e e e e e e e e e e e e e ETL 11§

Digital
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The C15/15 is a unique Power Amplifier providing
Stereo 15 watts per channel or 30 watts Mono and
can be used with any car radio/tape unit. It is simply
wired in series with the existing speaking leads and in
conjunction with our speakers S15 produces a
system of incredible performance.

A novel feature is that the amplifier is automatically
switched on or off by sensing the power line of the
radio/tape unit, hence alleviating the need for an
on/off switch.

The amplifier is sealed into an integral heatsink and is
terminated by screw connectors making installation a
very easy process.

The S15 has been specially designed for car use and
produces performance equal to domestic speakers yet
retaining high power handling and compact size. .
Ct5/15

15 watts per channel into 4() '

Distortion 0.2% at 1kHz at 15 watts

Frequency Response 50Hz-30kHz

Input Impedance 8(2 nominal

Input Sensitivity 2 volts R.M.S. for 15 watts output
Power Line 10-18 volts

Open and Short Circuit Protection

Thermal Protection

Size 4 x 4 x 1 inches

C15/15Price £17.74 + £2.21 VAT P&P free

Dataon S15

6'' Diameter

5%'" Air Suspension

2'" Active Tweeter

200z Ceramic Magnet

15 watts R.M.S. Handling
50Hz-15kHz Frequency Response
4() Impedance .

S15 Price per pair £17.74 + £2.21 VAT P&P free

TWO YEARS GUARANTEE ON ALL OF OUR
PRODUCTS

Please supply
Total Purchase Price

I enclose cheque [ ] Postal Order [_]Money Order D
Please debit my Access Account [_| Barclaycard.
Account []

Account Number
Name & Address

ELECTRONICS LTD
ELECTRONICS TODAY INTERNATIONAL — APRIL 1978

Crossland House,
Nackington,
Cantebury, Kent
Tel (0227) 63218




COMPU/TIME offers 7400 TTL Series MICROPROCESSOR CRYSTALS
COMPU TIME a | Darn i FREQUENCY FREQUENCY
CT 100 Enhancement o users of : 10MHz 8595 50MHz 495

18432MHz  9.80 50688 MHz 495
IMSAI/ALTAIR 2.0 MHz 595
Microprocessors

—-a

2.097152 MHz 8.50 5.185 Mhz 495
5.7143MHz 495
24576 MHz 850 6.00 MHz 495

6.144 MHz 495
2.667 MHz 850 6.40 MHz 495

3.00 MHz 850
3.20 MHz 8.50 6.5536 MHz ~ 4.95

3.2768MHz  8.50 MH. 49
3.579545MHz 1.25 ?(?0 sziz 4.92
4.0 MHz 4.95 18.00 MHz 495

4.0 MHz 4.95 4
4194304 MHz 495 18.432 MHz =

20.0 MHz 495
491520Mhz 495 291184 Mhz  4.95

27.0 MHz 4.95
FOR PROCESSOR TECH dohHz e
14.318 $4.95

-

SFNSE355RFLS88 BT30S ehRRaENES

$100 BUS COMPATIBLE
TIME & CALENDAR

COMPU/TIME CT100 $199 Kit $245 Assembled
COMPU onty C101  $149 Kit  $189 Assembled
TIME only T102 $165 Kit  $205 Assembled
COMPU/TIME PC Board anly $ 80

MM16 EPROM

Utoing up 1o 16 2708 EPROMS
S 100 Bus Computer Systems
Menory capacity 0! BK or 16K bytes by DIP

8K boundary addressing by DIP Switch $ 7995
0 to 4 aait cycles by DIP Switch O
Data 0utput address inpul 1nes tully buttered 7atses 74L.S00

Hi-grade glass-epoxy with piated-thry holes
Epo:y solger macked 741560
8

e DRI b e e e

3825 8N35 08B ERRELNSEFBRLESEERE

bW E N E BRERINEEREY
AU Sy G
Y

BRLKEE

DIP SWITCHES 7 POSITION

4 POSITION  $1.50 8 POSITION
5 POSITION 1.60 9 POSITION
6 POSITION 1.70 10 POSITION

g
49
FCS B00OA — 3w Digit — 8" Display %

NEW! 2 Pin Version with colon & am/pim indicalor

o Connects zimost one

/ECjH tor ona wn 3817, 38174 [l SLIT-N-WRAP WIRE WRAP TOOL

- . or D. (3817 availadbie at Siits and opens insulation exposing

Tr—— $5.00 each) bare wire.
FRONT VIEW - FSCBO00 o Typcal segment cufrent No pre-cutting or pre-stripping.
SPECIAL 8mA axcept colon, 10 hrs Comes complete with two 100ft
bacand 10mn, abd spools.  No. 28 AWG wire

$4.95 EA. which are 16 mA

o MAXIMUM FORWARD o Forward voltage drop

CURRENT — 28 mA 5 volty

WIRE WRAP CENTER

HOBBY-WRAP TOOL-BW-630
o Battery Operated (Size C)
o Weighs ONLY 11 Ounces

334 95 o Wraps 30 AWG Wire. onto
N Standard DIP Sockets (.025 inch)
Complete with bulit-in bit and, sleeve

B AN O N = — =~ AN

$8I088R5RITRIRE R 25 BBBBBISIITBR

Modei P130 $24 50

Plugboards 8800V
Universal Microcomputer
Processor plugboard, use
with S-100 bus complete with
heat sink & hardware 5.3 x

10xne WIRE-WRAP KIT — WK-2-W
$19.95 , 8 e WRAP o STRIP o UNWRAP

855382888338 RRRERFLIRIRRIR

NI e o g BT RIRIAS = m t & e e e e e et

banienes not nciudeds

[ Y N

MM7AC 1N \
MMTAEIISN 1S o Tool tor 30 AWG Wire 1
MTacIoN 17 o Roli of 50 Ft White or Blue 30 AWG Wire

NM74C 135N

CHANNEL(F ) "o - : e ol < S0pcs eacnt 2 3 84 lengins
o Freeze Action o Speed Option 5 ' R pre-stnpped wire @
Yo o Automatic tme and scorekeeping foviors S $11.95
wu o Battery-frae AC operation M 74coon rcoos :
) $ 1 29 95 o Dual controls with 8-way action ‘ Muracoz

D o Built-in Pro Hockey and Tennis games
o Easy hook-up on any B/W or Color TV

o Factory warranty

Channel F — additional cartridges — $17.95 ea. 3 - Blagkjack (1 0r 2 players) prTacIN TRy

08 Spittire (1 or 2 players}
0811 — Yic.Tac Toe/Shoohing Gallery 0815 — Spacewar {2 players) Orag strip {1 or 2 player 5 9 3 MM 7eCaan A W|RE WRAP W|RE — 30 AWG
Quadra-doodie / Qoodle 0818 — Magic Numbers. 35 S - MMILCI2IN 5
0812 - Desert Fox /Snaoting Gallery {computer logic ::S‘:b‘:”?‘;;fa";” M14COTIN SOt $195 10001 $15.00
¥ N TaCRIN FT— SPECIFY COLOR — Whte - Yeilow - Red - Green - Bive - Black
X MMTICBSN 200

MMTALI2 7N
2 MM T4CIZBN MRE DISPENSER — WD-30
NO. PINS PART NO PRICE COVER PRICE 15 S o 50 ft roll 30 AWG KYNAR wire wrap wire §3 45 @ga.
o Cuts wire 10 desired length

095 2 mTaCs ecaan
gg E;Z 2:2 B Mw:i‘;: ’ o Stnps 1 of insulation  Speeity — Biue-Yellow-White -Red

DA-15P 211 150 e T ieon 17
DA 158 3.10 ' ey LIQUID CRYSTAL DIGITAL

D825P 300 5¢ :
DB.255 400 recie CLOCK-CALENDAR

DE-37P 414 2.00 ey For Auto, Home, Otfice
gg 151’7?) 6.00 Small in size (2x2%/2X/2)

-50 540 2.25 Push button for seconds retease for date
DD-50S 8.00 i Clocks mount anywhere with either 3M double

EDGE CONN ECTORS ,‘; Ll N EA R i sided tape or VELCRO, included

2 MODELS AVAILABLE
LM2901N LCD-101. portable model runs on seif-contained
v 55 M2902N batteries for better than a year.
» L7024 N LCD-102. runs on 12 Vott System and is back

highted.
180301 o c0 102 your choce ~ $33.95ea

Clear desk stand for 3200

AIM 73CO06N
MM74C907N

s aco0 e = WIRE WRAP TOOL WSU-30

MM75CO09N 257 -

MM74C910M WRAP o STRIP o UNWRAP -35.95

MM73C31 N

LpEEsREEER

)

#B3INENZTF2RLy

DuAL PIN GOt

DUAL PIN GOLD 300

DUAL PIN GOLT 100

DUAL PI% 6OLO e

DUAL PIN GOLO o

DUAL PIN GOLD(6800) 200 3

DUAL ) PIN GOLD(IMSAT/ALTALR =2 ; 8

DuAL PIN GOLD{ IMSAT/ALTAIR) 723 f

DUAL PN GOLO(NO EARS. TMSA] X 3 - MA1003, 12V DC CLOCK MODULE

OUAL PIN Tin (1 SPACING) . 50 L 2T AT .
150 s Built 1n X'TAL controlied

ALTAIR/IMSAL CARD GUIDES Z5¢ EACH 'ng X 9 time base. Protected inst

300 2 12 | automotive volt tra nts.

165 g 0 ST c Automatic_ brightness con

f:;::!':f« . ‘me:ﬁ ‘e trol with 0.3" green color

LMrascH ng%x display. Displs turnoft

LM747CN LMa: N . N trd ve

AT aCH LMas5an with ignition "OFF

UM74BCN

LAY IGOUN LM5556N

LM5558N

N
g8

CLOCK CHIPS
MM5309 6 Digit. 8CD Outputs, Reser PIN
MMS5311 6 Digit, BCD Outputs. 12 o 24 Hour
MM53t2 4 Digit, 8CD Outputs. 1 PPS Qutput
MM5314 6 Digit, 12 or 24 Hour, 50 or 60 Hz
MMS5316 4 Digit, Alarm, 1 PPS Qutput
MM5318  Video Clock Chip, For Use With (MM5814  $9.95)
CT700% 6 Digit. Catendar Afarm, 12 or 24 Hour

$2

LM136IN
L1304

TNIIIN )1 RCA LINEAR SERIES
LM1307N

LMIJ10N CA3013

LMI38BN ) cAal023

LMid1aN CA3035

Computer Products
5351 WEST 144th STREET
LAWNDALE, CALIFORNIA 90260
(213) 679-3313

Discounts available at OEM quantities. All prices above are quoted in US
$F.0.B. Lawndaie, Calit. USA. To expediate shipments please inciude interna-
tional money order or bankers check payable against any USA bank in USS, or
affiliated credit cards of Bank Amenca or Master Charge weicome (Inciude

Nesess 200 c card No., expiration date and signaturs). Add 10 percent of total order for
R 0 LM1Ba5N postage. For orders less than $10 add $1.50 service charge.

R L L
FRFFRRRBBE 55882

I C SOCKETS

Wire Wrap

Lo Protlie-Solder Tin 2599 100999
36 2

124 25:99 100999 1K & Up
5 14 13 12

~
®
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Avoid the horrors of heavenly H.0 with our Project Teams

RAIN ALARM

MARCH WINDS AND APRIL
showers bring forth May flowers —
not exactly poetry, more accurate
reporting of activity on the weather
and horticulture fronts at this time of
year. Additionally the bit about April
showers is likely to bring forth more
than the odd May bud if one of these
periods of intermittent precipitation
disrupts a busy housewife’s washday
by relegating her almost dry laundry
to the ranks of the wet behind the
eiderdown brigade.

it May Rain!

It's here that the good guys of the
ETI project team come to the rescue
with their Rain Alarm. This little
fellow might well upstage any canine
companion as a housewife’s best
friend, at least on washday, by giving
a warning at the first sign of rain,
giving plenty of time to get the
washing in before it gets too wet.

The rain alarm should be placed

.out in the open and a length of two
core wire run between it and an eight
ohm speaker. We used an old

62

intercom sub-station to provide a
home for our speaker but a car
extension speaker or indeed any
suitably boxed eight ohm device
would be fine.

Any rain falling on the sensor
track, formed as part of the PCB (neat
innit?), will set off the alarm and
produce a distinctive, intermittent
bleep-bleep.

Construction

Construction is straightforward if
the PCB layout shown is used and in
the case of this project we would
recommend that the PCB is used, as
this adds to the attractiveness of the
project.

Assemble the components
according to the overlay, ensuring
that the tantalum capacitor is
connected the right way round. If
you do not use a socket for IC1,
solder pins seven and fourteen before
the others (this allows the device’s
internal protection circuitry to
function).

In our prototype we used a value
of 4M7 for R1 which acts as a
sensitivity adjustment. This value
leads to a ‘hair trigger’ alarm and the
value could well be reduced
according to the level of sensitivity
required.

When construction is complete
and the alarm has been tested the
area of the PCB that holds the
components should be covered with
some suitable non-conducting
potting compound — epoxy resin
should do — to render it waterproof.

Power To Your

Power consumption of the unit is
so low when the alarm is not
triggered that it was not thought
necessary to provide an on/ off
switch.

While this unit is not as effective
as a device to control the weather —
still working on that one — it should
at least prevent some of those
washday blues.
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PROJECT:Rain Alarm

- ‘-Hrﬂ-‘-—u..\!

Fve LB S

EET

o ~ e
TO
SENSOR 'l\,cc;Tli'aon
TRACK Q115 BC108 +ov
Q2 1S BFYS1 Sl i
o- T
IC1a IC1b oY !
R7 BATTERY 1
+ 10R 1
R2 R3 C1c e
g 100k 47k u 'l" c2
R1* 1n
T .
> 80hm
sK1
*SEE TEXT (3.5mm) F SPEAKEROV

THE rain alarm is formed by two gated
CMOS oscillators and an audio output stage.

The basic CMOS oscillator is shown in Fig.
2. Upon switch on, with C discharged, the
output of inverter B wiii be low, the input to
A low and its output high. Capacitor C will
now commence to charge towards supply,
the voltage level at A’s output, via resistor R.

.We can consider a CMOS gate to be a
comparator that will change output state
when the level of voltage at its input reaches
a specified value, the transfer voitage (Vtr),
usually about half supply. Thus as the vol-
tage on C increases due to the charge current
being supplied by R there will come a point
when the voitage on the input of A will pass
its transfer voltage and the output of B to go
high.

At this point the charge on C corresponds
to a voltage level of approximately half
supply.

As the inverters A and B change states the
end of C that was held at 0 volts is now at

PARTS LIST

Fig. 1. Circuit diagram of Rain Alarm.

HOW IT WORKS

supply and the end of C that was connected |

to supply via R is now returned to 0 volts via
the same resistor.

These changes together with the charge
stored on C mean that the potential across C
is now supply plus the transfer voltage of
gate A. This is shown in Fig. 3.

VAiVIR e = e e g s o e = =
SUPPLY (V) R\
ov //

VIR m e —m e m e e o e — — = = =

TRANSFER
VOLTAGE (VTR)

e 12-

Capacitor C will now discharge via R until
once again the transfer voltage of A is
reached whereupon the outputs of the in-
verters will assume their original states.

The conditions are not quite the same as at

switch on because, as can be seen in Fig. 3,
the Potential across C is now a negative
value equal to A’s transfer voltage.

From this point C charges via R again to
repeat the cycle.

The output is shown in Fig. 3 where
t, =t, =1.1 RC (the time taken for C to
charge (discharge) via R to two-thirds of the
maximum value of voltage across it).

In practice, due to the protection networks
associated with modern CMOS devices, it is
necessary to include a resistor in series with
the input of A in order to ensure that the
voltages across C are allowed to reach the
values shown in Fig. X.

The final circuit diagram (Fig. 1) of the
Rain Alarm shows that the inverters are in
fact formed from the four NAND gates of a
4011 package. In each oscillator, while one
gate is configured as a straightforward in-
verter, the other has one input that can act as
a control input, oscillator action being in-
hibited if this input is held low. :

The first oscillator (IC1a and 1C1b) has this
input tied low via a high value resistor (R1)
that acts as a sensitivity control. Thus this
oscillator will be disabled until the control
input is taken high. Any moisture bridging
the sensor track will so enable the output
which is usquare wave at about 10 Hz. This in
turmn will gate on and off the 500 Hz oscillator
formed by IClc and IC1d.

This latter oscillator drives the loud-
speaker via R6, the Darlington pair formed
by Q1 and Q2 and resistor R7.

Fig. 2. Overlay of the section of thg Rain Alarm PCB that holds

RESISTORS (alt %4W 5%) CAPACITORS the components.
Cc1 1u0 16 V tantalum

Ri» = See text Cc2 1n0 polyester ,

R2 100k

R3 47k SEMICONDUCTORS

R4 820k

RS 390k IC1 4011

R6 33k Q1 BC 108

R7 10R 02 BFY 51

MISCELLANEOUS

PCB as pattern, 3.5mm jack socket, 8R

speaker, battery.
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PROJECT:Rain Alarm

BUYLINES

The PCB will be available from any of
the usual suppliers that advertise in
ETI. C1 must be a low voltage tanta-
lum but this component should be
widely available. All of the other com-
ponents are likewise obtainable from
- rpost electronic retailers.

[ WIREWRAP

-\

PRECUT WIRE
Why buy wire on roils?
PRECUT & STRIPPED WIRE IS:

* Fast - No more cutting & stripping by hand
* Rellable - Good. clean, uniform strip
* Economical - Cheaper than using butk wire

Precut Wire Bulk Wire
00 pcs of 37 at $.82 = 3we/I. SO 1t roll at $199 = 4&/H.

100 pcs of 6 at 106 - 2¢/#, 100 ft. roil at 295 = &/,
Wire Kit 1 at $6.95 = 2 1/3¢/1t

# 30 Kynar stnpped 1" on each end. Lengths are overall
Colors Hed.Biue Green, Yetlow,Black.Orange.White
Wire packaged In piasiic bags Add 25¢/length for tubes.

8oin’
dpin
18pin "

18pin"

20 pin

22pn”

24 pin
28 pin
40 pin

© End A Slde Stackable

WIRE WRAP SOCKETS

1-9  10-24  25-99 100-249 250-999 1K-5K

41 38 35 3t 29
<2 39 36 32 29
% 43 39 35 32
83 58 54 a7 44
84 78 n 63 59
130 120 110 o5 %
9 84 78 68 64
125 115 108 95 89
185 155 142 B 115

Gold 3-level Closed Entry Socks(s

Tin sockets and 2-level sockets availabie

Al prices Include gold

WIRE WRAP TOOLS

250 3" 100 4% 250 2% 250 4 2% 6

250 3% 100 5 500 3" 250 57 100 6%

100 4" 100 6 500 3 100 5% 100 7
500 4 1250 ft. Rolt Bulk

Cnoose One Calor
or Assortment

12
24

oo S 1000 5000
2% in 78 240 430K 389K
3 82 280  4TUK 422K _—
34 In 88 280 512K 455K
4 n 9 300 55K 4BAK
4% in 94 321 59K 521K
5 n 98 342 634K 5.52/K
5% 0 102 365  BINK  586/K 33495
6 n 06 385 7K 6IUK

HOBBY WRAP

6 in. 115 408 TSU/K 6.52/K Model BW 630
7 t20 425 7.98/K 885/K
Tan 125 aas 830K 7.18/K With Free Wire Kit 1 1
8 129 465  88M/K  TSIK ($6 95 Vatue)
8% 132 485 92UK T B4/K .
% 138 505 9.62/K B17/K Batteries & Charger $11.00
@4 in Va0 525 10 0VK B.50/K WSU 30 Hand Wrap-Unwrap Strip Tool 595
10 0 145 551 044K 88IK WSU 30M. tor Modified Wrap 695
Addl. in 10 4 821K 86/K BT 30 Extra Bit 2.95

WIRE KITS INTERCONNECT CABLES

Ribbon cable connectors for connecting boards 1o
front panels, o board to board
LR $6.95 "2 $19.95

SINGLE ENDED DOUBLE ENDED

14pin 16pin 24pin  14pn Y6 pin_ 24 pin

124 1.34 205 224 2.45
1.33 1.44 2.24 233 2.55
1.52 1.85 263 252 2.78
19 2.06 3.40 29N KRES

.37
392
4%
5.08

PAGE DIGITAL
ELECTRONICS

135 E. Chestnut Street 4A
Monrovia, California 81016
Phone (213) 357 5005

.
.

Ordering Information:

Orders under $25, add $2
In¢lude 10% tor shipping
Payablé by cashlers check in
U.S. Funds
Visa and Master Charge Accepted
Send 2 Int'l. Postal Reply Coupon
for Catalog

Dealer Inquiries invited
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Our new 1978 catalogue lists circuit board access:
ories for all your projects DIP sockets, pins
standoffs, cable clips, hand tools. And we've got
circuitboards, 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. SO5 3ZR
Telephone Chandlers Ford (04215) 2956 )

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978




MK14-theonly low-cost
keyboard-addressable microprocessor!

Just

£39.95

(+£3.20 VAT, and p&p)

The MK14 National Semiconductor
Scamp-based Microprocessor Kit gives
you the power and performance of a
professional keyboard-addressable unit
—for less than half the normal price!

For less than £44.00 you can have your
‘own microprocessor. One with a
specification that makes it perfect for
the engineer who needs to keep up to
date with digital systems, or for use in
school science departments. It's ideal
for hobbyists and amateur electronics
enthusiasts, too.

But the MK14 isn't just a training aid.

It's been designed for practical performance,
SO you can use it as a working component of,
even the heart of, larger electronic systems
and equipment.

MK14 Specification
%k Hexadecimal keyboard
%k 8-digit LED display
% 512 x 8 Prom, containing monitor
program and interface instructions
%k 256 bytes of RAM
%k 4MHz crystal
%k 5V Stabiliser
%k Single 6V power supply
% Space available for extra RAM and
RAM1/0

Free Manual
Every MK14 Microprocessor kit includes a
free Operation Manual. It contains operational
instructions and examples for training
applications, and numerous programs
including math routines, timing, general
purpose sequencing, games, etc.

Designed for fast, easy assembly
Each 31-piece kit includes everything you
need to make a full-scale working micro-
processor, from 14 chips,a 4-part keyboard,
display interface components, to PCB,
switch and fixings.

The MK14 can be assembled by anyone
with a fine-tip soldering iron and a few hours’

spare time, using the step-by-step illustrated

instructions provided.

Tomorrow's technology —today!
“It is not unreasonable to assume that within
the next five years...there will be hardly
any companies engaged inelectronics that
are not using Microprocessors inone area
oranother.”

Phil Pittman, Wireless World, Nov. 1977

The low-cost computing power of the
microprocessor is already being used to
replace other forms of digital, analogue,
electro-mechanical, even purely mechanical
forms of control systems.

To: Science of Cambridge Ltd ,6 Kings Parade, Cambridge, Cambs.,CB2 1SN.

Please send me an MK14 Standard Microprocessor Kit.| enclose cheque/money
order/PO for £43.55 (£39.95 + 8% VAT and 40p p&p).

Name

The new Science of
_Cambridge MK14

Standard
Y Mlcroprocessor

kit

The Science of Cambridge MK14
Standard Microprocessor Kit allows you to
learn more about this exciting and rapidly
advancing area of technology. It allows you
0 use your own microprocessor in
practical applications of your own design.
And it allows you to do it at a fraction of the
price you'd have to pay elsewhere.

Getting your MK14 Kit is easy. Just fill
in the coupon below, and post it to us today,
with a cheque or PO made payable to
Science of Cambridge. And, of course,
it comes to you with a comprehensive
guarantee. If for any reason, you're not
completely satisfied with your MK14, return it
to us within 14 days for a full cash refund.

Science of Cambridge Ltd,

6 Kings Parade,

Cambridge,

Cambs.,CB2 1SN.

Telephone: Cambridge (0223) 311488

-

I Address (pleaseprint)

Allow 2] days for delivery.

ISmence of Cambridge!
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More power per £ from

o &

OR BASIC
MODULES

READY \ Al A
BUILT ® _©® gidingSeundBisea ]l ¢ °

4 CHANNEL MIXER/CONTROL UNIT & POWER SUPPLY

By designing and manufacturing in our own Essex factory and selling +15db. L and R mixing, L and R motor switches, selector switch for Built, tested and guaranteed
direct to YOU the customer, we believe we have produced just about P.F.L. {Pre-Fade Listening). headphone volume mic. vol.. aux. vol
the best value ever in mixer/ control equipment. You can buy the Disco LED indicators on main and decks on/ off switches £3g 95
2 Unit assembled. tested and ready to connect up and use at once, or HEADPHONE AMPLIFIER — Powerful 2 watts into 8 ohms; E N
build your own unit using Stirling Sound Basic Modules. Either way separate vol. control POST FREE 1n U.K. and INC
TERMINATIONS — Five %'’ jack sockets — 2 input, 2 output. V.AT
headphones Kit of basic modules less power

you stand to save — and fook at the advantages you get — sensibly

arranged controls (on the built unit), proper DJ/PA facilities and

RELIABILITY SIZE — 23Y%''X3%''x2%' max depth to réar {plus separate pack. 5 jack sockets, and 3
power unit). Panel in matt black with controis sensibly grouped for mains switches, but with front

easy handling panel

POWER SOURCE — 220-240V. A.C. Mains Suggested Stirling Sound power amps with heat sinks and £2] _00
CONTROLS — Mains on-off, master volume, base * 15db, treble power supply units — 140PH £18.160PH £22. 1100PH £26.75. POST FREE in U.K. and INC

READY BUILT OR D.1.Y. MODULES vaT

INPUTS — Left deck. right deck. mic. and aux.
INPUT IMPEDANCE — 47K ohms

POWER AMP 60 — 60w. r.m.s./4 ohms. 2 ch. mixer Complete Disco with Disco 2 console and

READY BU“_T £48.00 Ampower 50 £155.00
" POWER AMP 100 — 100w. r.m.s./4 ohms, 4 ch. mixer ditto with Disco 2 console & two Ampower 50s £210.00
. AT but NOT ¢ : £85.00 ditto with Disco 2 console & one Ampower 100 £175.00
I;’gije;gcu\é“-.r U#IITS cost of carriage) 100w. SLAVE AMP £50.00  ditto with Disco 2 console & two Ampower 100s  £250.00
, A h 22.9 LOUDSPEAKERS )
§§¥t g‘ fggge —};zangrr‘\il:l'sz?ggofvaceach 225 gg Disco 25 — 25w. r.m.s. in cabinet, 20  lead £23.95 Carriage in U.K. please add for SSTL Unit £1; for Poawer Amps
: Disco 50 — 50w r.m.s. in cabinet, 20 lead £39.95 <0& 20551-553? /20’0";0:9”4’"9- 700 & 100w. Slave Amp or
i - i Disco 25 or 50 £2. mpower 50 and 100, Disco Console
AMPS Disco 100 — 100w. r.m.s. in cabinet, 20" lead £55.95 : P 7
ITHERATEDIROVW bR Ampower 50 — 50w. amp & speaker in cabinet £60.00 ©r Disco 100 £6.00. Complete Discos, £10.

| lete
g‘ou%%g:\YM",‘;agg g B R A Ampower 100 — 10Qw. amp & speaker in cabinet £80.00

EVERYTHING RIGOROUSLY TESTE/D AND GUARANTEED

40w. r.m.s./ 4 ohms, 2 ch. mixer
£43.00

modules will require control knobs, pots in some cases

$5.0TMm
etc. Each module rs supplied assembled on its own PCB

Output control stage Master vol
30dB variation on both treble

and bass: 3mV in for 2V out

BASIC MODULES

5 SsSB4 Phase splitter (for two SS.106s) £2.75 18V working voliage £6.75
For consiructors wishing to build systems to theirr own §$8104/2  Two channel mixer stage £3.75 SSTL3/250 Sound/hight, 3 ch., 250w. ea £9.25
requirements. As their description implies. these §$S104/4  Four channel mixer stage £7.00

SSTL3/1000 Sound/fight. 3ch.. 1000w ea £11.50

POWER AMPS.

Ready assembled on P.C.Bs, tested and
guaranteed. Easy to connect. With instructions. Output
ratings + 1dB
$5.103 I.C. amp. 3 watts R.M.S. using
20V /8() or 14V/4(). Input
100mv £2.85
Stereo version of above, 2 1.Cs £5.00
5 watts RM.S. into 3() using
13.5V. Sensitivity — 30mV
THD —03% 3%” x 2" x 1" £3.95
10 watts R.M.S. into 4(} using
24V. Sensitivity — 60mV. THD
03% 3%'" x 2" x 1" £4.65
20 watts R.M.S. into 4() using
34V. Sensitivity — 80mV. THD
-0.3%.3%""'x 2" x 1" £5.15
25 watts R:-M.S. into 8(2 using
50V. Sensitivity — 140mV
Distortion — Less than 0.05%
into 8() S/ N better than 70dB £7.25
40 watts R.M.S. into 4() using
45V. Sensitivity — 300mV
Distortion typically 0.1% 5’ >
3% X 1% £6.50
64 watts R.M.S. into 4() using
50V. Sensitivity — 350mV
Distortion typically 0.1% §'' x
3 X 14 . £8.50
100 watts R.M .S into 4() using
70V/2A. Input sensitivity
500mV. Distortion at half
power, typically 0.1% . §'' X
3n" X 1
Multi-finned heatsink for
$5.140 or $5.160 75p
Ditto for $S.1100 £1.50

$5.1033
$5.105

$s.110

$8,120

§5.125

$S.140

$5.160

$S8.1100

£10.50
HS.160

HS.1100

POWER SUPPLIES

Every Stirling Sound Power Unit is tested and
guaranteed under working conditions before
despatch. All units except $§.312 include a
stabilised low voltage take-off point(13-15V) for
pre-amp, tone control, radio tuner, etc. Qutputs
quoted are minimal unloaded ratings.

§5.312 12V/1A £6.60
§5.318 18V/1A £6.95
§5.324 24V/1A £7.65
$5.334 34V/2A £8.75
$5.345 45V/2A £10.75
$5.350 50V/2A £11.75
§5.360 60V/2A £12.75
$5.370 70V/2A £14.75

§5.310/50 Stabilised power supply unit with
variable output from 10V to 50V/2A. Short
circuit protected £17.75

§S5.300 Power stabilising unit variable from 10
to 50V/BA for adding to unstabilised supply
units £5.50

CONTROL/PRE-AM

= UNIT ONE
Combined steréo pre-amp & active tone control
unit 50mV in for 200mV out 10 16V operation
Bass * 15dB; Treble +15dB; Balance control;
Volume control. Ceramic P.U., radio or tape
inputs. WITH FREE CONTROL PANEL FASCIA
. . £9.00
= UNIT TWO
Controls as UNIT ONE but for magnetic car-
tnidge input. 5mV in for 200mV out. R.IL.A.A
corrected. WITH FREE CONTROL PANEL

FASCIA £12.43
= CONTROL PANEL FASCIA

For above 50p
® §5.100

Basic active stereo tone control module to
provide = 15dB on bassat 30Hz and on treble at
10KHz £3.00
u55.101

Stereo pre-amp suitable for ceramics, tape

radio, etc £2.75
= §5.102
Stereo pre-amp for mag. pick-ups £4.45

STIRLING SOUND PRODUCTS ARE
MADE IN OUR OWN ESSEX FACTORY
AND SOLD DIRECT TO YOU, THE CUS-
TOMER. SEND NOW FOR FREE CATA-
LOGUE SHEETS.

WHEN OEDERING. All goods sent post free in U K (except certain heavy ready bult ACCESS OR BARCLAYCARD — JUST LET US KNOW YOUR No.

- items) and ALL INCLUDE V. A.T Prices SUDIECI 10 & muusms womies wommm s Soms Sesm S SOM SEmS MowS Guen e
MAIL ORDERS alteration without notice. Credit facilities available E. & | To STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX.

O.E. S.AE. with enguiries, please
Dept. ET13,37 VANGUAR» WAY, l

SHOEBURYNESS, ESSEX. o - GSaseEnd

Telephone: (03708) 5543. st I rI I n (or as fist attached) for which | enclose £ I
SHOP & SHOWROOMS i NAVE |

220-224 West Road, Westcliff-on-Sea, oun QDDRLSS

Telephone: Southend (0702) 351048. P 713
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FEATURE:

Built a project recently and don’t know
where to put it?

William King has been looking at some
of the vast range of project cases
available to the amateur constructor to
enable him ta add the finishing touches
to his latest creation.

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978

UNLESS YOU ONLY go in for the assembly of commer-
cial electronic kits which come complete with a ready
drilled case and all the nuts, bolts and washers required
to produce a project with an almost professional finish,
you may never have realised that amateur “"electronics’’
is more than just soldering neatly and knowing the
difference between a pretty ''C280°" series capacitor
and a liquorice allsort, but that a little "‘'metal bashing”’
is also required.

Casing The Joints

Electronics can often be a very uninteresting subject
and a PCB full of the latest chips is not going to be as
interesting to a friend (with little or no electronic
knowledge) as would be a (say) simple electronic dice
built in a nice neat plastic box. Although some people
seem to believe that so long as their latest high power
electronic rat exterminator works it doesn’t matter if it is
housed in a tobacco tin held together with insulating
tape and chewing gum. Needless to say this is not the
attitude we expect from ET| readers.

A little extra money spent on a few basic tools (small
drill and assorted bits, files, nuts, bolts, washers) is really
essential {making holes in plastic boxes with your
soldering iron is not a good idea). This coupled with a
little time spent selecting a rase, can tufgn a mediocre
run-of-the-mill project inte an impressive piece of elec-
tronic sophistication that you won't feel embarrassed to
have lying around when the friends/relatives drop in
unexpectedly.

Although there are many different cases in a mul-
titude of shapes and sizes, the daunting prospect of
choosing a suitable case is eased by the parameters
governed by the project itself — is screening required?
Will it take a PP9 battery, will it fit in your pocket?

Once a box has been chosen the work begins . . . .
The first essential is a layout of all the controls, sockets
cable exits and any other holes which need to be made
Careful attention should be made to details such as not
mounting audio switches near mains switches to avoid
hum pick up.

Once satisfied that the panel has been designed to be
both aesthetic and functional, drilling can begin. This
successfully completed leaves only ®ne more stage
before the project can be fitted into its housing, this is
inscribing legends for the controls.

This can be done in a variety of ways (typed labels
glued on, dymo type labelling strips . .) but the
method which gives the most professional appearance is
rub down lettering transfers (a set of transfers suitable
for panel marking, including potentiometer scales (ro-
tary and slider) is available from ETl — see the advert in
this issue.

If using transfers it is best to either use a clear varnish
spray or self adhesive plastic film to prevent the lettering
from rubbing off with use.

All that remains then is to secure the project in its
case, stand back and admire .
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All-plastic ‘Gemini’ box and lid in black, :
grey or white. 110x70x30 at 7 1p. Aluminium plate box in two parts.
Supplier B. 6 sizes available. Supplier B.

Folded aluminium boxes with lid and 16 SWG aﬂuminium; silver hammer finish

screws. 20 sizes from 76x51x25 to cubical boxes. Type N in 3 sizes from
304x203x76. Prices from 49p to £2.27. 102x102x51 to 203x152x51. Prices
Supplier B from £1.90. Supplier A.

.:," =}

*“Classic’’ instrument case. Satin-finished Aluminium two part construction case
anodised aluminium with textured {type PJ) with front and rear vinyl
vinyl-coated steel top & bottom plates. 6 covered. 7 sizes available from

sizes from 216x127x63. Price from 127x63x57 to 305x158x133. Prices
£7.94. Supplier B. from 65p. Supplier B.

o e

Steel cases with 45° sloping aluminium Two colour plastic case with sloping
panels available in 3 sizes, from aluminium panel with mounting points for
150x95x95 with 150x100 front panel. EUROCARD board. Size 171x121x75.
Price from £2.10. Supplier E. Type 75-1798K at £4.53. Supplier G.

"‘Eddystone’’ die-cast aluminium boxes
in 1.5mm thick walls. 8 sizes available
from 89x38x32 to 222x146x108. Prices
from £1.13. Suppliers B & C.

g e e ;« D Ln)
|

el =

65 series plastic two-piece rectangular
cases in white /grey. Sizes from
100x50x25 at £1.80. Supplier G.

< - . ed's =
‘Opal range’, steel cases with aluminium
panels, in 3 sizes from 65x58x210 to
65x160x210 with price from £9.67.
Supplier B.

A key to the supplier codes is
printed at the end. All dimensions
are in millimetres. Prices include
VAT but not postage and packing
and should be used as a guide
only.
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FEATURE: Casing Survey

16 SWG aluminium, silver hammer Flip-top polypropylene boxes with “*Time box’’ for digital clocks in antistatic
finish. 3-piece construction. Type U case aluminium alloy panell in black or yellow. ABS. Slots for two PCBs available in

in 8 sizes from 76x76x76 to Two sizes 130x75x34 and 196x127x51 white, red, orange or blue. Price £2.22.
381x229x229 from £1.50. Supplier A. at approx £2.05 and £2.70. Supplier G. Supplier C.

5000 series boxes in die-cast aluminium Amatek PDS instrument case system in
Veropak 49 series cases made of heavy in 5 sizes with slotted guides for 1.5mm PVC-coated aluminium with ready drilled
guage PVC clad steel in 5 sizes from 277 PCBs. Sizes from 100x50x25 with front panel. Accepts push button
x 113 x 219 with prices from £9.70. natural or hammertone. Price from switches, digital displays, meters. Size
Supplier G. £1.05. 178x80x152. Price £9.18. Supplier D.

v
Yy

Miniature ‘Minos’’ cases in black or Two vacuum formed cases in black ABS

white ABS with aluminum panel. Guides with aluminium panel supplied, for

for PCBs. 4 sizes from 65 x 100 x 50 to mounting keyboards. Sizes 220 x 276 ‘G range’’ cases with sloping visor, in 3
130 x 200 x 54 at prices from {about £8) and 550 x 340 (price TBA). sizes with slide on cover. 3 sizes from
52p.Supplier C. Supptier G. 44x134x123 from £4.86. Supplier G.
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Hammered finished 20 SWG zinc-coated
mild steel cases in two colours and 4
sizes, from 101x101x155 to
177x152x307. Supplier E.

Alfa range plastic cases in 3 sizes.
Aluminium panel front & rear. Sizes from
173x130x35 to 173x130x70 with prices
from £3.46. Supplier B.

7000 series consoles of all-metal or

ABS /metal construction with sizes from
102x28x140 to 356x33x287. Prices
from £10.18. Supplier F.

\’/

Zinc-coated mild steel case with vents in
blue/light grey. Available in 8 sizes from
127x69x101 with price from £2.64.
Supplier E.

70

Hand held plastic control boxes approx.
61x94x27 type 75-1799E, in white high
impact ABS. Price approx 70p. Supplier
G.

A range ot cases in two colours. Plastic
with aluminium front & rear panels with
provision for tilt leg. Sizes from
85x40x154 at £2.76. Supplier G.

—
A ;

- i 5

D
P
LIRS iy
\ \

Minicases in mild zinc coated steel
sheets with hammertone finish. Sizes
from 165x114x114. Supplier E.

’Nuova’’ enclosures in anti-static abs.
Transparent red front panel is inclined at
70° . Contains pillars for PCBs. Four
colours and three sizes available, from
120x50x90 at £1.72. Supplier C.

Samos miniature cases in 7 sizes. Two
part construction, holds up to 4 PCBs
with special PCB feet. Sizes from
50x50x100 to 75x200x125. Prices from
£1.47. Supplier C.

16 SWG aluminium case, silver hammer
finish (type W). 4 sizes from
203x152x152 to 381x228x203 with
prices from £4.55. Supplier A.

2000 range of boxes in ABS moulded in
four colours with slotted guides for
1.5mm PCBs. 5 sizes from 100x50x25
from £1.03. Supplier F.

One size boxes in tin-plated steel popular
with some constructors. Boxes come
with free contents which should be burnt
before use. Price varies.
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A

H. L. Smith & Co Ltd
278-289 Edgware Road
London W2 1BE

Watford Electronics
33 Cardiff Road
Watford, Herts.

Cc

West Hyde Developments

Unit 9, Park Street Industrial
Estate

Aylesbury, Bucks.

SUPPLIER CODES

D

Amatek
22 Bardsley Lane
Greenwich, London SE10

E

Olson Electronics Ltd
5-7 Long Street,
London E2 8HJ

F

Boss Industrial Mouldings
2 Herne Hill Road
London SE24 OAU

G

Vero Electronics Ltd
Industrial Estate
Chandlers Ford
Hampshire SO5 3ZR

We would like to thank the
suppliers for providing
photographs and details of
their products, and in
particular Watford Electronics
who rendered us valuable
assistance during the
compilation of this article.

If it gets much worse the wife’ll begin to notice!

KEQs

Iln ;l

That young devil Jenkins is on about lowering the

modulus of elasticity of air. . . is he sending me up again

Stan?!!
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"“STOP PRESS'° NEW LOW PRICES

EOMASONIE electromics e e wom

TRANSFORMERS DIODES LIGHTEMITTING DIODES POLYESTER CAPACITORS

BA114 15p BY105 9-128" (Inc. cllp) 1+ 104 1004 Mullard C280 Series 230vw
N BA115 25p BY 1 T o 15p° 13p* 11p® Sp  0-088uf

12-0-12V 100mA BA145 28p 1o TiL212 Yellow(H B.) 27p® -22p* 17p° .

0-9-17V 1A BA148 20p 28 TIL216 Red (H. 2Ip® 22p° 17p° | 0-022uf  Sp  0-15uf o 1-0uf

0917V 2A 3 BA155 15p TiL232 Green(H ) ZIp® 22p° 17p° | 0-033uf  Sp  0-Rut Sp  1-5uf Mp

0-9-17V 4A . BA156 15p p : ) 0-0470f Sp  0-33uf op  2-2uf “#p

20-0-20V+ 1A 3 BAX16 12p 8:2” (Inc. Cllp)

24-0-24V 500mA 2:15 881058 50p AL TIL220 Red 15p° 13p® 11p° | Mullard C281 Serles 480vw
0-19-25-33-40-50V + tA BY103 25p OA90 18p TIL224 Yollow(H.B) 30p® 280* 200° | G giut  18p 0068,! 15p  o-4luf  33p
0-19-25-33—40-50V+ 1A -85° BRIDGES T1L228 Red (H.B.) 30p 28p° 2007 | .01yt 40p O 10,0  16p
0-19-25-33-40-50V + 2A - - TIL234 Groen (H.B.) 30p* 26p° 200° | 00200t  10p  0-154¢  18p
0-12-18-20-24-30V 4 1A ; 1A 50V 25p 1A 400V3p 2A 50V 40p | (H.B.)—HIgh Brightnass. 0-033uf 12p  0-22uf  28p
0-12-15-20-24- 30V 4 2A - 1A 100V 25p 1A 600V 3Sp 2A 100V 45p 0-047ut  15p  0-33uf  3ep

Please add an extra 50p to Iltems marked + 1A 200V 25p 1A 100V 40p 2A 200V 50p

A
ZENERS B pin "p’ 16 pln 14p*® 28 pin 30p*
400mw 2-7v-33v 14 pln 12p° 24 pln Np’ 40 pin 44p*®
1w 3-8v-100v I.C. pins 100 54p° 1,000 £3-78°

. .
Oy LSRRI i 2.2pf  12pf Saof 4700  iso0nt
TV3 26p° U1 _ (TBABS0O) 18p° 2-7pf  15pf 82p¢ 580pf
TV 26p® U2 (TBABI0OAS) 21p°® 3-3pt 18pf 100pf 680pf  2700pf
Ivs 2ap® U3 (TDA2020)  52p° 3-9pf  22pf 120pf 820pf
Tvie 3 AY14 5 4-Tpf  27pf 150pf  1000pf  3900pf
CH 108 31p®  1-18 E-17 94p® 5-8pf 33pf 180pf 1200pf  4700pf
318 E-18 1.49° (For uTDAmo) 5 2"; g?,l’; ';";‘gl’;
(For 1xTDA2020) 3-15 E-1 1.68¢ | P P! 27001
(For axTDAmo) P

Transistor Covers

TO66 and TO3 12p° Mullard 629 Series

0:01uf 0-022uf

DIN Connectors
Pins
2

AT o, el
Type uA709 (8 pin
2-5mm Toa' | uatos (14pin DIL) 41p p
3-5mm 15p 12p uAT09 (TO99) 50p £1- 10p 820pf 15p
Mono = 20p uA710 (8 pIn DIL) SOp . 190p 1000pf 20p
Stereo = 25p uA710 (14 pin DIL) SSp - 1 10p 1500pf 20p
uAT10 (TO99) 80p llp 0 10p 1800pt 20p
PHONO Connectors uA7ll (14 pin DIL) %9p . 18p 2200pf 20p
Plugs Sockets 11 (TO! p £1-35 . 10p 2700pf  30p
Plastic Moulded 10p 1way 8p 3 way 12p 25p &p B 30pt 10p 3600pf 30p
Chrome Screened 15p 2 way 12p 4 way 14p 7 ! £|-50: - i 19p 4700pf 38p
= 741 (TO99, 45p LM390ON Tep 15p 5000pf 30p
O axIALICoR Setors Rt wara7 (M pIn DI Sap | MEISO3IL £11e 76666N . 15 ssoont 4ap
uA748 (8 pin P 310 Sp 8200p! L4
i Secket et LAT4S (14 pin DIL) 800 A :
uA748 (TO99) $5p
uA753 B pln DIL) M 95
Y-1 £8-50

S
.T. toggle e 3 MC1330P g
T. toggle -30p ! o MC1350P 8-047;:1 Sp
.T. 3lide -18p* R A - 0644 sp
.D.T. Slide Miniature -15p* 0-068uf %
o Make Miniature a d

RESISTORS (casd ; : WIS

TBAB10S/AS

noppeRRRRRER

3 1111333 3 T

Typ
watt 5% Carbon film 512 Serles 10R-1M 2p each | CA3082 £1-50
?waﬂ 5% Carbon flm E24 Series 3-3R-10M 2p ea. gﬁg%gnmzw e
watt 535 Carbon film E12 Series 10R-1M Sp each CA3123E/LM1820 £1-50
CA3007E £1-75

POTENTIOMETERS CA3130S
CA31408
5K 250K Lin and Log less Switch {nc. IK Lin) - CA3160S
10K 500K Lin and-Log Dual less Switch “75p | CA3600E
28K ‘L‘;r'\( a{\o%’l(.ogog*tht Shbltcl; 0 s -80p LM301A¥ (8 pin) —— —————
M Dual log wi wl(ch LM30O1AT (TO99) - .
sp | LM308N (2 pin) Esse £1-85 N1034E 3 CAR ALARM
10K Log + 10K Antilde less Switch 159 LM308T (T099) £1- X 1 :

LM339N
PRESETS

44
2

'Car(Alarm and Immobll Unit. Easy to fit. Excel-
an

Price £17-27.
-1 watt 723 Varable ¢ AC126 20p* BCS58 15p ITOR
250R 10K S00K Horizontal 78L05AWC 5V @ AC127 20:' B8C559 15p ELECTROLYTIC CAPAC S
S00R 25% ™ and T8L12AWC 12V 65p® | AC128 20p°|BC547 15p 3¢p uf v6-3 10 16 25 40 63
1K 50K 2-5M Vertical 78LISAWC 15V AC176 20p*(BCS48  15p
2-5K Tp each | 105kc - 5V 2 AC187K35p® | BC349  15p 1 = = e _ il 0
d 7812KC 12v - AC188K 35p*  BCY70 M 1
7815KC 15V . AD161 45p° | BCY71 18p 15 = < = o = P
7805UC 5V A AD152 45p*|BCY72 18p* 2:2 — — —_ —_— —_ Tp
Gy BC107 10p°|BD13I 30p° 33 = B S e e
7812uc 12V o1 BC108 10p°® BD132 S3ep* a 5
78J5UC 15V D BC109 10p*|BD135 49p 47 = T —_ (-] - (-]
7818UC 18V 9 B 8D138 40p 6-8 —_ -— —_ —_— Tp Tp
7824UC 24V 0 BD139 48p — p— b{ - b {
L0051 sV BD140  4op 1o 4 p
LossT1 12V 1 B8D230C 35p7 s = = =2 = &
Lo37T1 15V BFy 22 T ¢ Tp Tp 70 8
L129 5V 33 - — W - T -
L130 122V 47 Tp Tp -_ T Tp 12p
L131 15V 68 B — T % - =
TBAG25A 5V =
TBA6258 12v 1-25' _
TBAG25C 15V 1-25°
LM309K 5V 1-50° =
OUR NEW A4 i.C. BOOKLET Negative -
Supplied FREE with orders of any 7905UC 5V  1-25% 3 P —
£.C.'s worth £4 00 or more. Contains 7912UC 10V 128 MJ2955 1-20°
Circuits. pin connections & Data. 7915UC 15V 1-25° 25 mj%o;%i::'
(33p inc. P&P if s0id alene). 7818UC 18V 1-58. Merio “= FTxz0t b
o ~ 7924UC 24V 1-25* MPF103 40p | ZTX550 40673  75p*

v Postage and Packing 25p
VAT IN LUS]VE PB](‘ES Items followed by & # include VAT @ a%, sll athers include 122 % . Always pleased to s0e personal callers.
Trade snd Export C s most

s deduct 2/27 from items marked with ax, 1/9 from others
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NEWS

microfile.......

Gary Evans tip toes through the micros

THE MICROPROCESSOR WAS a boon to those people
who like organising conferences. Here was a device
about which many people felt a keen “'need to know.”"
" News of conferences/seminars/lectures came thick
and fast, one could have flitted from one event to the
next without drawing breath.

A lot of these activities were aimed at the professional
but a fair few were designed to appeal to the amateur.
With the initial deluge behind us now it is interesting to
note that not only are there fewer events but that the
nature of those that take place, at least those aimed at
the amateur, is changing.

In the early days the subject matter was almost solely
concerned with details of the internal architecture of the
MPU, max speeds of operation, PSU requirements etc.
However, most amateurs, from the word go, thought of
the MPU in terms of home computer systems. In this
light, a lot of the details presented at these conferences
were, essentially, boring. After all, whilst the LS| tech-
nology that gave birth to the MPU was essential if any
low cost computer was to be envisaged, in essence, a
good PSU is just as important to the operation of the
overall system and we didn't see many talks on the
detailed operation of power supplies — interesting as
they might have been.

The realisation that what most people are interested
in is personal computing means that today we are see-
ing more and more conferences dealing with this aspect
of things.

Early February saw Microsystems 78, a three day
event with one day devoted to Personal Computing.

With Dr Chris Evans (must be O.K. with a name like
that — Chris | mean) in the chair, delegates were treated
to a day of talks on all aspects of personal computing —
talk of accumulators accumulating and stacks stacking
was not to be heard.

Later in the year we have the second of the DIY
Computer Shows organised by Online (more of that
later) and no doubt there are many other events of this
nature in the pipe line.

Initial PCW

Early February also saw a new magazine on the
market. Personal Computing World is a welcome addi-
tion to the ranks of titles that appear on our newsagents
shelves every month. Dealing, as it does, almost exclus-
ively with personal computing it should act as some sort
of focus for this new hobby — something we need.
While we at ET| hope we have been, and intend to
remain with for instance our personal computing supp-
lement in June, involved with personal computing —
after all the American magazine Popular Electronics has
a regular computing section in spite of the Plethora of
computing mags — we acknowledge that with the
greater space available to them, PCW fill a long felt need
in these Islands.
We wish PCW luck.
For further information on the magazine contact:
PCW :
62A Westbourne Grove London
W2
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It should however be available from your local news-
agent.

Video Writer

The COSMAC VIP (Video Interface Processor) pic-
tured is a new computer kit from RCA. -

Featuring the CDP 1802 MPU the VIP is specifically
designed to allow easy generation of TV graphics and
games. The VIP offers a versatile 4K operating system
with facilities for storing and retrieving programs deve-
loped in the system’s 2K RAM on cassette tape.

Using an interpretive language known as CHIP-8, 2
byte instructions entered via the VIP’s hex keyboard,
allow patterns to be generated on the screen, the
generation of random bytes, the sounding of tones and
allow subroutine nesting.

Expansion is possible and the hobbyist manual
contains detailed information on use with music syn-
thesizers, relays, printers and ASCI| keyboards as well as
program listings for twenty video games.

At present available only in a NSTC monochrome
standard soon a PAL interface chip and programmable
sound capability will be available. Further details from:
RCA Solid State-Europe
Sunbury-On-Thames
Middlesex
TW16 7HW

Be Rat-ional

If | hear the words Womp Rat once moére | think | shall
become an intergalactic hermit.

The response to my offer to provide a BASIC listing of
a game program last month has been overwhelming.

| thought that | might, if lucky, get a few requests for
the game and so did not bother to ask for an SAE. The
result — to avoid being lynched by an overworked reader
services department — | had to address a good few
envelopes myself. A short Microfile this month because
writer's cramp has set in.

It was impossible to give personal replies to the letters
— no Microfile if | had, no eating or sleeping either —
but please anybody who offered us game programs of
any sort — take this as a blanket request to send them in
to me at ETI. EN
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Gould Advance Instruments-
Professional quality ata
reallstlc price.

< GOWD "

0S245A
Oscilloscope

Only £195.....c.c

0S245A Oscilloscope

Fault-finding, circuit testing or
'servicing — an oscilloscope is in-
dispensable. It saves time, prevents
costly mistakes, and enables you to
tackle bigger, better projects.

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

Just look at these great Gould
Advance features — then compare
the 0S245A for value !
¥DC-10MHz bandwidth
*Dual trace
¥Clear controls, simple

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

100 ns/div.
¥%4” CRTwith8 - 10d|v
Gould Instruments Division,

Roebuck Road, Hainault, Essex 1G6 3UE.

Telephone: 01-500 1000 Telex: 2637865.
Registered Number 263834 £ngland.
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Functien

Alphalll Digital
Multimeter only £89 (excluding VAT)

Alpha 111 Digital Multimeter

With a choice of 25 ranges and
basic accuracy of +0.2%, the
Alphalilisa professmnal s
multimeter, yet itis versatile
enough to cover every amateur
application.

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

resolution)
%Tough, attractive moulded

case

¥Brightred LED display
*25ranges
% Fully guaranteed for 2 years

= GOULD

Roebuck Road, HAINAULT, Essex IG6 3UE.
Essex |IG6 3UE.

PLEASE SEND ME :—
AN 0S245A OSCILLOSCOPE at D*
£214.00 (inc. p&p and VAT)

AN Alpha |1 DIGITALMULTIMETER at D*
£99.00(inc. p&p and VAT)

| TO Bob Wheeler, Gould Instruments Division,

lenclos
| ceHE(;ueED POSTALORDER [_J* cAsH [ ]*

l for the amount of £

_ = , Or please charge my Access D*
="

Barclaycard D *

AccoJr{t for the amount of £
I MY ACCOUNT

nomsemrs LLITTITTIITTTT]
Signature (! am over 18)
Surname
Initals (Mr/Mrs/Miss)
Address

ET
Block Capitals Please

|
F‘is_tfl Code l
l
> |

*Tick which appropriate

Note: This offer applies to the U.K. and ireland only.
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Half price Teletext

You can now buy Texas Tifax module Teletext decoder
cable connected keyboard, power
for

complete with matching
supply, interface board and complete instructions
installation in most common television receivers for only £180
+VAT and £2.50 postage, packing and insurance.

Since the interface is connected directly to the television's

video output circuitry, picture quality i1s excellent with pure

colours — much more so than is possible from decoders which
feed the aenal socket

Due to the compact nature of the Tifax module, installation
within most receiver cabinets is no problem. Facilites include
seven colours, upper and lower case alphanumerics, graphics,
time coded display, and newsflash and subtitle inserted in TV
picture

To enable us to supply the correct interface board and
instructions, we must know your television set make and
model and, if possible, chassis type

e e —— A O e e -

Rapitype #

i1 PANEL
etl TRA
-

YOU OFF!

GOOD AND PROPER!

. . or at lcast your projects. If there is one thing whichis | )
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.

e

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

lettering and —uniquely—control scales for S 75{“1031!&'35 o
both rotary and slider puts. 2 ¢ Sy’
ary e B and postage) for the two-
Each sheet measures 180mm X 240mm sheet set lB:» .

and comes packed flat in a stiff cardboard anel m
envelope for protection. There should be EP.:."M o :
enough for dozens of projects here - and the :Ti Magazine,
longer you wait the worse they’ll look! 25-27 Oxtord Stl‘v

- tondon WIR

1RF.
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29-31 Goswell Road
London ECA1.

01-251 0391/2/3
Telex: 896953

WE RE OUT TO FINISH

moo macs 19770 1

NSFERS
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AIRAMCO LTD.
OPENING SALE

741 0p AMpMDIP . ............ 20

380 2W Audio Amp DIP .. ... .. .. .. 80"
381N Low Noise Dual pre amp DIP .. 1.45"
555 TimermDIP .. ... ............ 29
556A Dual 555 TimerDIP . ... . ... .. 85

8038 Volt Controlled Sig Gen DIP 14 . 3.50

AY51013AUART  .............. 5.25

21021024 x1 RAM ... ... ... .. 1.55
1702A 256 x8 EPROM ... ... .. .. 6.25
2708A 1024 x 8EPROM . ... ... .. 10.90
8080ATPU .................. 9.90
800BACPU .................. 9.90

MM5312 12 Clock 4 digit, MPX, BCD, 7 seg

12/24 hr.50/60 Hz. 24 pin . . ... 5.05
MM5314 Clock 6 digit MPX. 12/24 hr. 50/ 60
Hz. 24 pin  .................. 3.99
MM5316 Clock 5 digit + Alarm. 12/24 hr.
50/60 Hz. 40 pin .. ........... 6.99
16pinSkt . ... 16
24pinSkt ... 35
Dlscounts for quantities over 100 .. P.O.A.

Tr-do enquiries and orders weicome. Add
122 % VAT to items marked”
Add 8% VAT to all oters

P& P Add 40p
Mail order only e —
Facilities for K.
Access and Bay it with Access
Barclaycard 5

24 Ansaphone ordering service with access or
__Barclaycard NO.
AIRAMCO LTD.

30 Witches Linn
Ardrossan, Ayrshire
0294 65530

BUILD THIS
ADVANCED DESIGN
FUNCTION GENERATOR

» Designed around 8038 Waveform
Generator I.C.

* DC Coupled Amplifier
* 1Hz to 100 kHz

* Sjne, Triangle and Square Wave output

JAYEN Developments, 25 Wesigate, Louth. Lincs LNT1 9YQ.

Please senda JAYEN FG—1 PC board complete with
structions, photo anodised Front Panel and Component
Shopping List at  £3.85  mcl VAT and P&P

Name

Address

ETCH RESIST TRANSFER
KIT SIZE 1:1

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

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
‘250 symbols, signs and words. Also
available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1._

‘GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES
Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals %in kit or Yin kit. £71:
complete. State size.
All orders dispatched promptly.
Al post and VAT paid
Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome
Special Transfers made’ to order

E. R. NICHOLLS

P.C.B. TRANSFERS
DEPT. PE/10
46 LOWFIELD ROAD
STOCKPORT, CHES.061-480 2179

1N4148 Diodes by ITT/TEXAS
100 for £1.50

TEXAS TIS 88A VHF FET 10 for £2.30
100 for £20.00

7410  10for£1.00

cial
7412 10 for£1.50 usf';:f
7420 10 for £1.00 "
Vo 10 for £1.00 LEDs 0.125

7432 10 for £2.00 or
7442 10 for £3.50

7474 10 for £2.00 0.2 red
7476 10 for £2.50

7483 10 for £7.00 100 for
7493 10 for £2.50

7496 10 for £4.50 £9.00
74107 10 for£2.00

74121 10 for £2.50 1000 for
74153 10 for £4.00

74161 10 for £8.00 £60.00

Ring for devices not listed

510 for£2.80 § 74110 for£2.00
MULLARD 0.01 uf C280 100 for £2.50

1200, F 63v 2 for £1.00 BTY8 ,
2200 63v2for£1.50 100R £1.00
3300  63v2for£1.60 100V8S5A each

BD607 /608 Comp Power £1.50 pair

RCA, SCR TO3 case 100v 12.5A
£2.00 each

2102/4L RAM
@ £1.60 each

4 for £6.00
8 for £11.60

BF257 10 for £1.50

Prices include Post and VAT

XEROZA RADIO

306 ST PAUL'S ROAD
HIGHBURY CORNER, LONDON N1
TEL: 01-226 1489

§ Save onCalculato

TEXAS
T15040 (print. display. 10 digits, mem. printing calc) £85.95
PC100A (Print Cradle for T1 prog. calculators) €174.12
SR51-11 (3 memores/stats. engineening notation) £32.35
T145 Scientific Green Display 15 sets of ()'s £24.00
T133 (15 bracket levels £15.00. RK3 (Rech Kit) £8.44
T157 {Key Prog 150 Prog. steps 8 Mems) £€39.42
T158 (480 Prog. steps/60 mem ) £79.92
T159 (960 Prog. steps/ 100 mem ) POA
Software for T159 & 58 {each) (four availabie) £25.00
TI Programmer £50.40
CASIO
#*PROFXI (Mag. card prog. 11 memories. 127 steps) POA
#FX201P (Key programmabie, 127 steps, 11 memories) £49.95
FX2200 (6 + 2. scienufic/ fraction. LCD. 1000 hours)  £19.95
FX120 (10 dig full s¢1 + 6 brkts + Polar /rect cordinates.
Permutations + combinations £19.95
J3 {12 Digit with Delta%) £24.95
FX31 {29 sci /fractions inc. degree, rad and grad) £13.95
FX3000 (L C.D. full scl + 2 brkts + rect /polr +%) £25.98
ST-1 {4-way Stopwatch function & %) £24.96
MQ1 (L C D Clock, Calendar, Stopwatch & Calc ) £34.95
MQ2 (L C.D Clock, two Alarms, Calendar. Calc } £34.95
€Q1 (Clock + Calculator + Stopwatch) £29.89
€Q2 (Larger Clock, Calculator. Stopwatch) SAE
AQ810 (L C.D Calc . Timer Clock. Alarm) £19.95
Casio 31CS 10B L.C D. watch £59.95
@Free mains adaptor CQ1 or CQ2 ADAPTOR £3.00
HEWLETT PACKARD

HP 19C {cont. mem , prog., sci. printer) £203.32
HP 21 (8 +2 Scnennhc R.P.N ) £52.95
H 7 g €80.64
H 25 (49 prog steps, 8 mems. engineering notanon)  £80.64
H.P. 25C (Co memory progr } £106.95
H P .29C (new combo H P. 27 + H.P. 25C) £123.83
H.P.67 (Mag card programmable, 224 steps} £287.04

H.P.97 {Mag card prog. with LED display & Printer) £437.06
CBl

4190R (90 functions 10 + 2} £28.40
PRO100 (B + key prog. 72 steps. 10 memories) £37.80
M55 (Maths) SB1 (Stats) N 80 {Navigator) £68.50
LC5KI{L.C.D . 5,000hr bat iife) £11.38
LCA43SR Scientific 1,000hrs £21.95
SINCLAIR MICROVISION TV in stock POA
SHARP ELB 130, LCD musical calc. — great, no keys £19.94
ELB029 L C D Folding Pen type Calculator with clip £21.95
CT550 L.C D. Clock Calc. 24 tume zones (Alarm) SAE
Basic Chess Challenger at £99.85 (20.000 moves)

Master Chess Chatlenges POA (60.000 moves)
Glmml Master ) (Computer backgammon) £175.

A 36 Step ONLY
i Programmable £13 92
e i Scientific inc. VAT

Full algebraic functions plus 1 x Yax
x/- sm ©os. tan, arc, rads/degrees in
and e:

PI.UB 36 STEPS OF PROGRAM-
MING WITH CONDITIONAL
BRANCHING
AC Adaptor £2.95
Full set Program Library only £4.92
+ 54p P&P if bought separately

SPECIFICATIONS ELECTRONIC
Maamaring copacir: STOPWATCH

9 hours 59 minutes 59 9 seconds

(after 10 hours, it reverts to 0 again) CALCU LATO R

Timing unit

1100t 2 secong 90 .
Normal time &

Net time Q’L

Two kinds of Lap times
Resd-out \ avsecien
Digital display of hours, minutes, seconds.

traction of a second
CALCULATOR - g—:—!
Operation: | ]

Four basic functions, chain and mixed

operations. constant calculation for four
tunctions in tour
functions, direct access to the memory.
percentage calculations including
add-ons / discounts and mark-ups. square
roots, powers, reciprocals, ime
calculations, and various kinds of practical
caiculations.

c .

1
I

Four basic functions 8 digits
Accumulation into the memory 8 digits
Square root 7 digits

Time calculation Max. 2 digits

{hour), 2 digits (minute and second} 1/
d

digit {fraction of a second)

12 FUNCTION

CHRONOGRAPH
Lco

Hours, mins. secs. day
month, chrono stopwatch
Backhight, mineral glass
water resist, chrono timing
to 1/100th Lap umeto
max of 53 69 99 (but
function still continued)
Stainless steel bracelet and

case

ONE OF THE MOST
ACCURATE LCD
WATCHES ON SALE IN
THE UK

NE6290/ 18

£38.00 .......

The New MQ2, the uny alarm clock. timer. calculator with day
date, year, vahd "tll past 2000 AD am /pm hour. minute, 2
alarm clock settings Time zone memory snd full function calculator
with%all inauvny %' + 4% X 1%' case with 18 month {approx)
battery life for only £34.90.

WE SUPPLY ALL SIEKO WATCHES
‘We accept govt./company purchase orders on all goods

KRAMER & CO

9 October Place, Holders Hill Road, London NW14 1EJ
Telex: 888941. ATTN. KRAMER, K7.Tel. 01-203 2473
MAIL ORDER ONLY. S.A.E. for data shests

Export enquiries welcome
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Proper Identification for
T.V. Game Chip
E. Parr

Many of the T.V. game circuits,
whether ready built or as a magazine
project, use the popular GI 8500
chip. The standard circuit gives white
players, ball and court on a black
background. The circuit described
below gives a grey background, one
white and one black player and a
white ball and court. This is aest-
hetically more pleasing and has the
advantage of making the squash
game less confusing.

The modifications are shown be-
low. The output on Q2 emitter spends
the majority of the time at a "‘grey”’
level, and this “'grey’’ voltage is de-
fined at the junction of R6 and R7.

The three signals from the 8500
requiring a white output are Ball (pin
6), left player (pin 10) and the score
and field (pin 24). These are "'Or’'ed’’
together by Q1 to produce a white
level defined by the ratio of R1-R3
and R4. The white level on Q1 takes
the output on Q1 to white via diode
D4.

The one black signa! is the right bat
(pin 9). This is buffered by two stages
of a CMOS 4011 chip, and turns on
Q4. This takes the output to a black
voltage defined by R6, R7, R8. If a
white and black signal occur together

BALL
6

R1 10k

D1

EFT BAT
3 R2 10k

SCORE AND D2

FIELD
24

QUTPUTS
FROM
AY-3-8500

= ]

ch:
{AS AY-3-8500)

VIDEOQ OUT
TO MODULATOR

SYNC 1
16 13
. ..
2 R10

10k
RIGHT BAT ¢
9

6

R11

33k

8
4
7 w. 10
6 9

ICT — VCC PIN 14 OV PIN 7

WHITE
8AT

6V ——

W — f
WHITE

2V — 8OUNDARY

oy —

WHITE
BALL

GREY
BACKGROUND

R13
33k

R14
10k

NOTE
D1-D4 GP SILICON SWITCHING
Q1-Q3 GP SILICON NPN
Q4 2N3053
WHITE IC1 4011 CMOS
BOUNDARY

SYNC
PULSE

v

BLACK
BAT

WAVEFORMS (LINE SCAN)

(as happens when the bats cross in
squash) the white from Q1 will pre-
dominate.

The sync output from pin 16 is
inverted and turns on Q3 pulling the
output down to sync level, QV.

With the values shown and a sup-
ply of 9V the open circuit output
voltages are White 6V, Grey 4V, Black
2vand sync bottom Ov. The output is
positive going video.

LED1- 8

RV1 100k lin

)

f1
470R
ara
=5 /:.?

*;, #ﬁ%&%&?”

e

CLOCK 1c1

[l

& 15 8 13 1€
1 1
}m v RESET Vss INHIBIT VDo
NOTE 0 IC2PIN1A
1IC1 1S 4022
1C2 IS 4011 0 9V
LED1-8 ARE TIL209 o mn s}
1cZ PB1
PIN7 9
+

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we
queries on these items.

ETl is prepared to consider circuits or ideas submitted by readers for this page. All items

Pot Shot
A. Kenny

This is a circuit for a game of the
shooting gallery variety. IC2a and b
form an astable multivibrator clocking
IC1 which causes LEDs 1-8 to flash in
turn LED 5 is the “"target”” LED and
the object of the game is to depress
PBI just as LED 5 comes on. If this is
done, the whole display is blanked for
a few seconds signifying a hit. Other-
wise, the LED which was lit remains
lit. When the push button is released,
C2 discharges through R2 taking 8
pin 13 low again and the LEDs will

start to flash again.

cannot answer

used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH-TIPS, Electronics Today International, 25-27 Oxford St,, London W1R 1RF.
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GREENWELD

443 Miitbrook Road Southampton

C 801 0HX  Tel(Q703) 772501 |

All prices quoted except Bulk Buyers
Corner’’ include VAT. Just add 25p
UK/ BFPO postage. Most orders despatched
on day of receipt. SAE with enquiries piease.
MINIMUM ORDER VALUE £1. Official
orders accepted from schools. etc. (Mi-
nimum invoice charge £5}. Export / Whole-
sale enquiries welcome. Wholesale list now

available for bona fide traders. Surplus
components always wanted.

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

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

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

SAVE ON MONEY — Bulk buying
means lowest prices — just compare
with-others!

HAVE THE RIGHT PART — No
guasswork or substitution necess-
ary!

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

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

K002. Extended range, 22pF to 0.1,F
.330 values. £4.90.

K003. Polyester capacitors, 10 each of
these values: 0.01, 0.015, 0.022, 0.033,
0.047, 0.068, 0.1, 0.15, 0.22, 0.33,
0.47,F 110 altogether for £4.75

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

K00S5. Polystyrene capacitors, 10 each
value from 10pF to 10,000pF. E12 series
5% 160V. Total 370 for £12.30

K006 Tanialum bead capacitors. 10 each of
the following: 0.1,0.15,0.22,0.33, 047,
0.68,1,2.2,3.3,4.7,6.8,ali35Vv;10/25
16/1622/16 33/1047/6 100/3. Total
170 tants for £14.20

K007 Electrolylic capacitors 25V working,
small physical size. 10 each of these popular
values: 1,2.2 10, 22, 47, 100,F.
Total 70 for £3.50

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

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

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

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

K041 Zener diodes, 400mW §%. BZY88
etc. 10 of each value from 27V to 36V, E24
series. Total 280 for £15.30

K042 As above but 5 of each value £8.70

VEROBOARD

Our packs of vero offcuts are one of our
biggest sellers — and no wonder. they are
amazing value!! Each pack contains 7 or 8
pieces to make up a total area of 100 sq. ins
All packs are the same price. £1.30 each
and are available as follows

Pack A, all 0.1’ pitch

Pack B, all 0.15"' pitch

Pack C. mixed 0.1 & 0.15""

Pack D, ali 01" plain

Also available by weight: 1ib £3.95 10lbs
£32.50

Regular size vero

17x3%x0.1"' £2.00, 10 strips £15
17x3%x0.15£1.76; 0.1 plan £1.63 *

DIP Breadboard. size 6.15x4.5'', can
accomodate 20 x 14 pin IC's £2.35

VQ Board. size 148 x 75mm 0.1°* pitch
Copper strips in rows of 4 to facilitate
construction with IC’s. Layout sheet pro-
wided 85p
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VERO PINS AND TOOL
Spot face cutter for 0.1 or 0.15 pitch 75p
0.1" pins single sided 30p/ 100
0.1" pins double sided 35p/ 100
0.15" pins single sided 30p/ 100
0.15" pins double sided 35p/ 100

VEROCASES

Plastic top and bottom, ally panels front and
back

1237 154x85x40
1238 154 x85x60
1239 154x85x80
3007 180%x120x 40
3008 180X 120x65 £3.50
3009 180%x120x90 £3.74
1410 205x140x40 £3.51
1411 205x140x75 £4.05
1412 205x140x110 £5.12

£2.53
£2.79
£3.32
£3.30

VERO PLASTIC BOXES
Professional quality two tone grey poly-
styrene with threaded inserts for mounting
PC boards
2518 120x65x40
2520 150x80x50
2522 188x110x60

£2.17
£2.45
£3.23

SLOPING FRONT BOXES
1798 171x121x75/37.5 £4.19
2523 220x174x100/563 £6.90
Potting box, 71x49x24mm black or white
40p
Hand controlier box 94x61x23mm White
64p.

SEMICONDUCTORS
Diodes; 1N4001/2 Sp; 4004 /5 7p; 4006
8p; 4007 9p; 1250V 1A, 10p; 1250V
1.5A, 12p; 50V 3A 10p; 100V 3A, 12p;
400V 3A, 15p; 200V 10A stud, 40p; 400V
10A stud, 48p.

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

10 watt zeners from 4V3 10 200V 93p.
0AB1, 5p; OA91, Bp; 1N4148. 4p.

Bridge Rectifiers

50V 1A 26p; 200V 1A 32p; 400V 1A 36p;
100V 2A 48p; 400V 2A §8p; 100V 4A
65p; 400V 4A 80p; 100V 6A 74p; 400V
6A98p.

SCR's
60V T092 35p
400V T05 60p
200V 70220 52p
400V T0220 70p
200V 10220 56p
400V 10220 75p
400V T066 80p
100V T0220 82p
200V 10220 87p
400V T0220 120p
10A 600V 10220 148p
Triacs
6A 400V 10220 98p
8A 600V 10220 135p
15A 200v Stud 135p
15A 400V Stud 220p

TRANSISTORS

18p  BCS4E 10p  BAYS  40p
18p  BCS49 10p  OCFTI 120p
18p  BCYID 15p  TIPAIA  S6p
20p  BCYTI 15p  TIP42A  66p
20p  BCYIZ 14p  TIP2955  s6p
70p 80131 38p  TIPASS 42p
40p 012 40p TI43  35p
40p 80133 48p  2N2646 6O
75p  B0I37 40p  2M2905 21p
12p  BDI38 40p 22926 12p
10p 80130 42p N353 28p
12p  BOI4D 44p  2N3DS4  52p
12p  BFI73 20p  2N3055  50p
15p  BFISI 30p 2N3442 130p

74 Series TTL
7400 12p 7447 B4p 74107 37p
M0l 14p 7450 15p 21
402 14p 1451 14p 4122
7404 17p 452 14p 4123
7405 23p 7454 14p 74132
7406 28p 7460 14p 74141
7408 14p 7472 29p 74150
410 14p 7473 29p 4151
7413 28p 7474 29p 74154
414 62p M5 51p 74155
M0 14p 7476 14157
7421 36p 7483 74159
7430 14p 7485 14164
M2 28p 7486 4174
431 36p 49 14179
7438 36p 749 74180
7440 15p 7492 4190
742 65p 7493 91
7445  88p 7495 4192
1445 74193
1437

4054
4055
4060 96p
o1 18p
4081 18p
4510 132p
4511 212p
4047 4528 124p
Bap 4049 4588 256p

LINEAR & MISCIC's

741 25p. "MC3302 Quad comp. 120p.
555 40p. " 710 diff comp (TO99) 40p. 656
100p. '7105 LED digit driver 8 for £1.
LM380 100p. "ZN1034E Precision timer,
£2.25. LM301 30p. "SLD2128 Dual 128
bit static shift register £1.50.

*Supplied with data

DARLINGTON COMP PAIR
What an offer!t BD695A + BD6S6A PNP-
NPN complimentary pair. Just look at the
spec! — 45V 8A 70W Gain of 750 at4Al All
packed into a TO220 case. The pair for
£1.50

EDGE CONNECTORS
High quality 0.1’ pitch double sided, gold
plated. Selling at less than 1/3 their original
price.
18 way 41p
32 way 72p

21 way 47p
40 way 90p
49 way 111p

SOLAR CELLS
These silicon chips size 19x6.5mm will give
50, A@ Y2V in sunlight, and can be banked
for greater power. Prices: 3 for £1; 10 for
£3; 25 for £7; 100 for £25. ldeal for
powering small CMOS projects. etc

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

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

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

1977/8
CATALOGUE

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

SIRENS
Use in cars, houses, anywhere that a
powerful noise will frighten off would-be
intruders. Uses 4 HP7 batts. Overall size
100 x 72 x60mm. Only £1.70.

COMPONENT PACKS

200 miniature resistors, Ya, Y4, 2W £1.00
400 assorted resistors, Y4, Y2, TW £1.30
200 poly, mica, ceramic capacitors £1.20
100 Mullard C280 polyesters, 0.01-1uF
£1.00

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

20 asstd pots, inc. sliders £1.70.

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

COMPUTER PANELS

A dozen boards with top grade components
— transistors, inc power types. zeners,
trimpots, IC's, resistors and capacitors
Hundreds of parts for just 2.75.

PC ETCHING KIT Mkill

This latest version of our popular kit now
contains 200 sq ins copper clad board, 2
miniature drill bits, 1lb Ferric Chioride,
DALO etch resist pen, abrasive cleaner,
etching dish and full instructions, £3.90.

VOLTAGE
REGULATORS

78L12 W2 12v 150mA
23 Wdil  2- 37V 150mA
MCI469R  TOB6 2% 37 SDOmA
78M05 105 5v 500mA
78M12  TO5 12V 500mA
1405 T0I126 5V 60OmA
1412 12v

15¥

5¥

12y

5¢

A102 standard mains input. Outputs 3. 6
7%, or 9V DC @ 400mA max. 3 switches
on/off, polarity reversing and voitage
change. Regulated 10 supply exact marked
voltage from no load up to full current. Size
127x76x57mm. Price: £5.95

* % % BULK BUYERS CORNERS * »* *

All prices per 100; all goods full spec. Send sae for
current list containing hundreds of bulk offers.

1N4001 8C167/8/9 £6.00

* SPEGIALS »

Miniature § 4 Carbon

10p  BFI94 10p 2N3702  10p

10p
10p
10p
10p
10p
12p
12p
12p
14p
14p
p
32p
32p
op

BFI95
BFI9%
BFI97
BF200
BFR39
BFATY
BFX29
BFX4B
BFXB4
8FX88
BFYSD
8FY5]
BFY52
BAY3Y

10p
10p
12p
28p
24p
26p
22p
32p
22p
22p
18p
18p
18p
40p

2N3703
2N3704
2N3705
2N3706
2N3708
283710
2N3819
283904
283906
286027
286028
40673

10p
10p
10p
10p,
10p
10p
28p
15p
15p
55p
60p
65p

1N4002
1N4UO3
1N4004
1N4005
1N4006
1N4007
1N4148
AC127

AC128
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BC183

BC213

BFYS1

2N3053

2N3055

741 8DIL

555

LM301 £16.00

74 series TTL less 25%
for 100+ of any one
type (+VAT). Tant bead
caps — less 30% for
100+ of one vatue

Film Resistors. 1R-10M
{(1M2-10M are 10%}
90p/100. £6.20/
1.000. No mixing

Special 100 each value
1R-10M ({8500) £65:
1.000 each vaiue £550.
50V min ceramic plate
caps. 22pF to 1000pF
5% E£2 per 100

£1.756/1.000 No
mixing

Add VAT to bulk prices

1.000 off 8 pin DIL
741C op-amp by Texas

— £160. »
2N5401 60V 0.8A plas-
tc SCR £25.100
MPSAB6 Darlington
transistor — hfe 75,000
@ 10mA. Vce 30V
£27/100

1500uF 18V PC mnig
elecs. 18 x 32mm
£4/100: £35/1000
12 5uF 25V 12 x 7mm
€1/100. £7/1000
S0uF 350V 27 x 38mm
£18/100.




Readers’ Circuits

L —

Speed Gontroller
J. Harris

T1 240V--6.3V, 100mA

=0

NOTE:

D14 ARE 1N4001
D5-8 ARE 1N4007
Q1 1S BU2600A

Some AC motors judder badly at
low speeds when controlled by triacs,
using phase control. This circuit gives
very smooth operation with no RFI.

Increasing Regulator Outputs

D. Self

it is often necessary to arrange an
integrated circuit 3-terminal voltage
regulator to give a higher output vol-
tage than that set by the regulator
alone. The normal way of doing this is
to connect the "'common’’ terminal to
the mid-point of a potential divider
hung between the regulated output
and ground. The regulator voltage
now appears across the top divider
resistor; hence, if for exampie equal
divider resistors are used, the output
voltage is twice that maintained by
the regulator between its common
terminal and output.

The problem with this method is
that most IC regulators (eg the 78-
series) have a small quiescent current
(approx 10mA) flowing out of the
common terminal to ground. The
magnitude of this current is not
closely controlled, and hence the total
output voltage becomes somewhat
unpredictable due to this extra current
flowing in the bottom half of the
divider. Low divider resistor values
help, but there are likely to be the
complications of heat dissipation and
inefficiency.

The circuit above avoids the pro-
blem by using transistor Q1 to
generate a low impedence at the
regulator common terminal by
emitter-follower action, while trans-

Q1 acts as a ‘variable resistor’ in
the mains supply, with diodes D5-8
ensuring unidirectional current flow
through the transistor.

Bias to the transistor is supplied by
the mains transformer and controlled
by RV1. Q1 must be able to withstand
peak mains voltage (—350V).

7”7 +9V

ON/OFF

Q1 1S BC108B
LED1 1S TIL209

More Ohms Per Voit
R. Soar
This circuit is designed to improve
the performance of a low cost 1k/volt
multimeter on the 0.5V DC range.
The BC108 emitter follower pro-
vides an impedance transformation
with a gain of 250 or more, so that the
effective input impedance of the mul-
timeter is now 250k /volt. The LED
provides a fixed reference voltage for
the set zero control, which compen-

ov sates for the voltage drop across the
o transistor.
7812
O IN ouTt : . g —Q
+24V
UNREGULATED COMMON L N OLATED
LA OUTPUT
{(+27Ve+40V)
| R1
Q ak7?
—
—-—
220
20n 5
5k6
Q118 BC184
ov oV
O— - > —0

ferring the voltage derived from a
relatively high-resistance divider net-
work. The value of R3 is not critical,
but must be low enough to accept the

highest likely quiescent current with-
out causing Q1 to turn off.

The circuit shows a practical 24
Volt supply using a 7812 regulator.
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SINTEL

RESEARCH MACHINES COMPUTER SYSTEMS
AVAILABLE THROUGH SINTEL
RESEARCH MACHINES 2802 with 2k ROM Monitor 4k bytes RAM £398.00
RESEARCH MACHINES 3802 Part-Assembled. 2k ROM Monitor, 4k RAM £539.00
RESEARCH MACHINES 380Z Ready-Built, 2k ROM Monitor, with Keyboard
with 16k RAM  £1081; with 32k RAM. £1448; with 48k RAM £1895
Supporting Soltware available, including 8k Extended BASIC £24.50

A d I
PRICES exclusive of VAT CARRIAGE at Cost u l 0
PLEASE CONTACT SINTEL FOR FULL INFORMATION ON THESE AND OTHER SYSTEMS

. THE firm for speakers!

SINTEL RED DIGIT ,
CLOCK KITS ’ DESK CLOCK Send 15p stamp for_ the \{vorld s best catalogue of
ST Speakers, Drive Units, Kits, Crossovers, etc., and
6 Rrx‘i‘oDlgﬂ ALARM CLOCK w.205mm h 40mm ACK £28.80 discount price list
d.140mm
4 Reeg Digit DESK CLOCK w.154mm h.40mm 111.222 £15.50
d mm
4 Green Digit DESK CLOCK w.154mm h.40mm GCK £12.95 Y .
o D, e e I T e —— ATC @ AUDAX @ BAKER @ BOWERS & WILKINS
b w. !
Ji40mm g 140mm @® CASTLE @ CELESTION @ CHARTWELL @
i K w.154 b x
Y R T AUTCHC ) £18.88 COLES @ DALESFORD @ DECCA @ EM| @ EAGLE
50Hz CRYSTAL TIMEBASE KIT XTK £5.45 . ELAC . FANE . GAUSS . GOODMANS ‘
= i - HELME @ |.M.F. @ ISOPHON @ JR @ JORDAN
CMOS @020 128 ot 111 COA6e 063 cOd006 108 WATTS @ KEF @ LEAK @ LOWTHER @
= e 4021 1.04 1 0.86 3.85 4097 3.85
“Mainly RCA ggiggz 0.94 gg:gn 0.86 Eg:gsg g_zs CD4098 1.13 McKENZIE . MONITOR AU DIO . PEERLESS .
CD4000 0.17 3 0.23 43 1.01 6! .23 CD40S% 1.80
204001 0.18 gD4gZ4 0.80 gg:g:g 0.96 gg:ow 0.51 CD4502 1.24 RADTF,AO[\F:B?O‘Y 2A\,>/|ID'EORTI'8I:IIER.D \ﬁ/LLAN ‘ iEAS ‘
D4002 0.17 D4025 0.23 145 071 0.23 CD4510 1.41
CD4006 1.20 CD4026 1.78 CD4046 1.37 CD4072 0.23 CO04511 1.72 HARFED LE
C04007 0.18 CD4027 0.58 CD4047 1.04 CD4073 0.23 CD4514 2.84
CD4008 1.00 CD4028 0.92 CD4048 0.58 CD4075 0.23 CD4515 3.24
CD4009 0.58 CD4029 1.18 CD4049 0.58 CD4076 1.34 CD4516 1.30
CD4010 0.58 CD4030 0.58 CD4050 0.58 CD4077 0.45 CD4518 1.25 -
CD4011 0.20 CD4031 2.30 CD4051 0.94 CD4078 0.23 CD4520 1.19
CD4012 0.23 CD4032 1.02 CD4052 0.94 CD4081 0.23 CD4527 1.64 ep 0
CD40%3 0.58 CD4033 1.44 CD4053 0.94 CD4082 0.23 CD4532 1.39
Coa014 104 CDAOIE 197 (D20ss 139 Chagse 074 COI56 090 g
1.04 35 1.22 - 0.74 . -
Cosors 088 C04036 328 CD4gse 138 CD4OBY 160 mc14528 1.22 SWAN WORKS, BANK SQUARE, WILMSLOW,
1.04 37 0.98 3 0.92 5 .6
CD4018 1.03 CD4038 110 CD4060 115 CD4094 1.84 IMB508 8.05 CHESHIRE, SK9 1HF
Cps0180:58' c0039 _a:20 _£0I083 1113 COAO9ST 14 98 Discount HiFi, etc., at 5 Swan Street and 10 Swan
A - ’ o

— Street
A RANGE OF SINTEL INDUSTRIAL MODULE KITS TEL: WILMSLOW 29539 FOR SPEAKERS
Latched Counter modules are now available from SINTEL, using both CMOS and TTL ICs. These g

kits will give you a very compact unit at less than the cost of the components bought separately Wl LM SLOW 262 1 3 FO R' H | F|

and witl save you considerable design, purchasing, building and de-bugging time
Each kit has a set of red LED displays, two PCBs and the appropriate number of TTL or CMOS
ICs. pius brackets, gtc., resistors, capacitors. single m-line plug and sockets and instructions

KITS FOR LATCHED COUNTER MODULES
TTL B CMOS

Part No Price Part Price
I BN i i e TECHNALOGICS PROUDLY PRESENT
4 digit 657412 £17.98 191470 £18.11 66 [T
6 digit 72412 £25.66 869-470 £25.85 LOG I ScA N M k I I
THE [

For our full range ot Counter PCB sets and Display PCBs — send for FREE CATALOGUE
COLOUR TELETEXT DECODER

COMPONENTS
MICROPAOCES- MEMORIES WITH
SORS SOLDERCON DISPLAYS 210246 205 ““ N Ew
MEKEB00D2 150.00. H:}ts - YR 211204 290
MG 15.97 10 X FNOS00 CC. 1.30
T O R T B FACILITIES”
180-CPU Z5MHz 000 10.50 n VEROCASES
L2104 1.49
28.44 i 490 B0 336
F 10-CPU &Mz GCLOCK CHIPS 90 Bi4e 410
35.98 as1202 310 CRYSTALS mAN 250
R 8001 12.80 AYsI224 350 2 768KHz 350 7512380 300
T B LEEY B OBER em BED 82 YOU CAN NOW BUY A TELETEXT DECODER TO THE LATEST
E ] ] BBC/IBA/‘_BREMAJ\OINTSPEC.(NB. Many other decoders are not
E DATABOOKS full spec. display)
intel Memory Design Handbook £5.20 g .
intel 8080 Microcomputer Systems User's Manual £5.25 THE LOGISCAN Mk. ” OFFERS TH ESE EXTRAS
inte! BOBS Microcomputer System User's Manual €5.15 * Double/Single Height * Background Colour Fix
Motorala Booklet From the Computer to the Microprocessor £1.80 2 .
Motorola McMOS Databook (Vol. 5 Series B) £3.50 * gqnceal/GReveha_l Switch * Unfix {(revert to black)
i Applications Manual £12.95 * Discrete Graphic I I
c Motorola MB80O ngr:mmmg Manual £5.35 G . P o & COntlgUOUS Graphlcs
A National SC/MP Introkit User's Manual £0.75 * Graphics Hold/ Release (Instant Colour Changes)
National SC/MP Technicai Description £1.80
National Semicanductar TTL Databook £2.10 * Auto NewsflaShA * Roll MOde
T . RCA CMOS and Linear IC Databook £5.45 * Flash/ Steady Display * Sub-title Inserts
Texas Instruments Pin, Configuration Guide. A very useful set of gloss cards showing top and B ih
bottom pin-out views of 7400 ICs plus many others (T 1. Memories, Op-Amps, etc.} £2.95 !. 6800 MPU Cqmpat'ble * DMA Capab'hty
A 280 Assembly Language Programming Manual £7.50 * Kit is complete with case, psu * Header Switch * Freeze switch
Zitog Z80-CPU Technical Manuat £5.60
Zilog Z80-CTC Product Specifications £0.80 FULL TECHNICAL BACK UP SERVICE
L Zilog Z80-PI0 Technical Manual £3.30 12 hs' .
'DATASMEETS a 75p each on IMB100, 6800. SC/MP. CDP1802. 2650. TMS5501 — 12 months’ guarantee on all parts — subject to correct assembly
TMSB080. 9131. ZBO, P. Intel 80BS. Also free data on some components and use.
(o) BEST OF BYTE Volume 1. 380 pages £11.95 — Board fault finding service (boards unpluggable for easy dispatch)
e > . = — i
G Our Offices are at 209 Cowley Road. Oxford. but please do not use this as a postal address. — Technical advice on IlzgetgﬁgﬁoECIUded
U ALL PRICES VALID UNTIL 30th APRIL, 1978 '
_OFFICIAL ORDERS ARE WELCOME from Companies. Govt Depts - Natn. Inds.. Univs . Polys We are also glad to announce that our decoders are available
ORDERS: C.W.0. add VAT @ 8% + 35p p&p. TELEPHONE and CREDIT (I ORDERS add' i A =F Al P
E VAT @ 8% + 60p p&p mimmum éhargep(xhe balance will beacraarged at cg:x‘.o'lslee)ase 568 Fla\ST installed in e_lther 26” or 22" colour televisions for ]USt over 5500
SERVICE.” EXPORT ORDERS walcome, no VAT but add 10% (Europe), 15% (Overseas) for Air Mail and are available for view or purchase from Colourvision, Smith-

pkp For Export postage rates on heavy iterns -- contact us first

down Road, Liverpoo! L18.

KIT £205 + 122%. BUILT £265 + 12%%

ORDERS TO: SINTEL, PO BOX 75A, OXFORD E‘
- Details large S.A.E. Mail Order

Tel. 0865 49791
FAST SERVICE  We guarantoa that Tolephone Orders
o ioss, o 4 TECHNALOGICS
v Comorirs snodia iopons an pay Y Ging E I_ 8 EGERTON STREET
LIVERPOOL L8 7LY

their Access or Barclaycard number, with a minimum
order value of £5. Official orders, no minimum.
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Car Voltage Regulator

C. Gibbons

This circuit provides solid state
control of battery charging. The field
winding of the dynamo is initially
energized via the ignition light as in a
conventional system. Current flowing
down the WL lead passes through Q1
to the F lead then to the field coil.
Once the engine has started, current
from the dynamo passes through D2
to Q1. The ignition light goes out
because the WL lead rises in voltage
to that of the battery. Current also
passes through D5 to the battery. The
battery voltage is sensed by ICI,
which is wired as a comparator, once
the voltage of the non inverting input,
rises above that of the inverting input
(Held at 4.6 volts by D4) the output
goes high. Current then flows through
D3 and R2 to the base of Q2 turning it
on. This then pulls down the base of
Q1 turning it off and cutting off the
current to the field winding. The out-
put from the dynamo then drops
bringing down the battery voltage.
This holds the battery voitage con-

Organ Modification
1. Cole

One of the problems with the ETI
Touch Organ (December 76) is that
peoples skin resistance varies enor-
mously and with the 4M7 pull up
resistors as specified, when a person
with moist skin touches the keyboard
the note is sustained for several
seconds even when the finger is
removed.

580k

13 100k

+9V
P 10k

7 > LIN

; 560k

<

>
E 100k j [: 15k

ETC X 25 OFF ——4 7

This modification provides a solu-
tion in the form of a sensitivity control.

The pull up resistors are removed
and replaced by 560k resistors stood
vertically on the board. The free ends
of the resistors were then joined with a
piece of rigid wire and connected to
the wiper of the "'sensitivity’’ pot.

U

____Readers’ Circuits_

213
Ry 30A/50V
ak7?

R8 1C1 1S 741

3K 7S MIE3DSS
Q2 IS BC461
Q315 BC177
D1, 3 ARE 1N4001

—OE

stant. The battery voltage is adjusted
by RV 1 to approximately 13.5 volts.

Under cold weather starting the
battery voltage drops very low. Once
the engine has started the internal
resistance of the battery is also very
low, which would draw excessive
current from the dynamo causing
possible damage. To limit the current
R4 is inserted in the main power lead
from the dynamo, the resistance of R4
is chosen so that at maximum current

(Typically 20 amps) 0.6 volts i1s de-
veloped across it, this then turns on
Q3. When Q3 turns on current flows
from the power rail through R2 to the
base of Q2 turning it on, whichiin
turn, turns off Q1 and cuts off current
to the field winding. The output from
the dynamo then drops.

No changes have to be made to the
existing wiring. The circuit can be
housed in an old regulator box, Q1,
Q2 and D5 should be mounted on a
heat sink.

Low Current Touch Switch

D. lan
- - ) -
10M +5V—15V
Q1
! !
2] 1C1a
10M
TOUCH 1
CONTACTS 5 NOTE: A,
IC1b Q1,2 ARE BC108 | LOAD
o—=9 8 IC1 18 4011 Lt
ON | OFF o
< -0

The cost of many CMOS ICs is now
fower than a mechanical on/off
switch. Using only one half of a 4011,
plus a couple of general purpose
transistors, a touch operated switch
can be constructed which is ideal for
many battery powered projects.

Assuming that the inputs to the
remaining half of the 4011 are tied
low, the current drawn in the off state

is almost negligible and battery life is
hardly affected.

Touching the ‘on’ contacts with a
finger brings pin 3 high, turning on
the darlington pair and supplying
power to the load (transistor radio
etc). Q1 must be a high gain transis-
tor, and Q2 chosen for the current
required by the load circuit.
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s EL ECTRONIC
DIGITAL AURM

COMPONENTS FOR ALL WHO AVAILABLE
MUST HAVE ACCURAGY, QUALITY, CLOCK momstock | £8,99

30p
Stylish Design + VAT 71p
SERVICE AND KEENEST PRICES @ S Do o ispiay —
* Al the many types of components we sell are BRAND NEW, Choice of black or white case * : B

conform to manufacturers’ {or approved suppliers’) specs. ALL with red display on black background
NO SURPLUS OR SECONDS. Tilted front panel for easy viewing

Silent operation, all electronic
X AMONGST THE MANY RANGES WE CARRY WE ARE PLEASED TO RECOM- Space age technology L.S.I. circuitry
MEND

Alarm and 9 minute snooze repeater
P.M. indicator

Seconds Display

Size 105mm x 115mm x 50mm high
Fully guaranteed

K. //-:I..ng

S1EMENS Capacitors for quality and dependability
SIEMENS BD130 equivalent to 2N3055
SIEMENS silicon pnp and npn transistors from 8p

POTS. Wide range always available inc. W and W/ O switch;
mono and stereo shde, etc
RESISTORS

LEDS

CMOs BE types + & — Regulators 7805, 7905. etc
M&GNET‘O RESISTORS and H.E. devices

TEMP. CONTROLLED SOLDER IRONS, solder suckers

HEEEEEEN

W PRICE LIST. For latest up-to-date and complete price list, please send 9p
S.A.E. (large). Good discounts on orders £10 and upwards. Goods over
£5 sent post paid in U.K.

* MONTHLY BARGAIN LIST. Thanks to computer controlled stocks, we are able
to offer a monthly bargains list. This month it's germanium and small power
transistors; ceramic and electrolytic capacitors, polyesters. Please send S.A.E

ELECTROVALUE LTD

UT ik Tive

Dept. ET14, 28 St. Judes Rd., Englefield Green, Eg| Surrey TW20 OHB .
Phone: Egham 3603. Telex 264475 v N . .
Northern B h (P | shoppers only), 680 Bumage Lane, Burnage, ENR A“ ma“ to: He""V S Radlo
Manchester M18 1NA 404 Edgware Rd. London W2
Phone (061) 432 4945 RADIO
s

e ———— B ———
TTLs by TEXAS CrosICe | Op AMES e NETIIY 140p | MEMORY 1.C.s MPF102/3 NI0T A 2%p | DIODES BRIDGE
Dy Mo |2 e |l B Eadizo 188: 768" 3¢ 2255 | 17024 EPROM  775p | MPF104/5 aasten P oasr’ ‘§: oV 28
SO M A R 4 Y TR Ol o T e X1 430 | S
74C02 25p | 74111 78Bp [4006 127p| LM301A 40p 741 25p | 5114 RAM TP | MPSAG6  37p| 2N3053  22p | 0ABS  1Sp [ 1A 400V 31p
7403 18p [ 74112 eep [4007 21p | LM318N 175p 747 78p £ MPSA12  62p| 2N3054 66p | 0A90 9p 2A 50V a0p
7403 330 [ 74112 %%k 14008 1ser | imazen 1308 748 aop | 2708 EPROM  £27 | MPSAS6  40p| 2N3055 68p | 0AS1  9p | 2 100v45p
7405 25p | 74118 180p [ 4009  67p [ LM348N 130p 776 216p | 2716 EPROM £40 | MPSUO5  72p| 2N3442 151p | 0495 9p | 2a 200vSSp
7406 43p | 74119 225p (4010 @7p | MC1458P 76p 3900 70p | 80BOA cey €11 | MPSUOG  78p| 2N3643  54p | 0A2U0  9p | 3A 200V 70p
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o P 74121 sz 4012 23p LINEAR I.Cs NES561B 450p | AY-5-2376 Kb Enc £13 MPSUS56  98p| 2N3702/3 14p | ING 14 4p 4A 100V ﬂop
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s 25: gaies “: 1016  sap cﬁsgw zso: :(E:i?;m 180p | MC6850 RAM 756p | R20088 225p( 2N3773 320p | 1N4005 78p 108p
Jars 382 74125 8an |4017 o0k | SA3048 Je RC4isiON  432p | RO32513  ROM 756p | R20108 225p| 2N3819 275 | 1N4148  4p | 6a 400V
7414 85p | 74132 81p {4018 110p | CA3065 2000 760038 298P TIP29A  50p( 2N3820  50p | 1N5401/318p 12
7416 40p | 74136 81p [4019  S7p | CA3080E 87p N 5P [TRANSISTORS BFI67 25p | TP2SC  62p| 2N3823  70p | IN5404/720p ‘| 10A 400V
7417 40p | 74141 85p |4020 140p | CA30B9E  250p Snseoron  Z5OP |ACI25/6 20p BF170  25p | TIPI0A  80p| ON3GE  97p ZENERS 270p
7420 18p | 74142 300p |4021 120p | CA309040 425p 175p [ Ac127/8 20p BF173 27p | TIP30C 72p| 2N3903/4 22p 254 400V
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7426 43p [74151 81p[4026 200p | (M380ON 112p Tang21a  310p [ADIS2 48 8194 13p | TESIA S7P| ING125/6 220 | plageic 104 500V
AE G cin B MR MG e P BEE W bR R e, o,
7438 e |7ass Twnla03 o |iMaothy 0P B0, BTe AR am BBl | Mol e s | o 0%, 1540y 7
G| dmie Rt oamaee ondn BES B nE SRAD B wwl e
7837 3% 74120 2000|4045 590 MC1ag8L  4sen 1BABOO 112e liciors :: 8r2568  eDp | TIP36A  297p | oNs296 g 1200 2258
7438 ;;: 74160 130p [ 4043 100p | MC1aoaL 1‘:2: IS:‘S;S 1oob |Bciosss 10p BE257" 34 [ TP3EC 380w Inssor  ezp [oPTO. LEDs
7440 18p | 74161 130p [ 4046 1S0p | MC3340p 180p TDA2020 405, | BC109 10p BF258 39p [ TIP4TA 70p| 2N5457/8 40p | ELECTRONICS
7441  88p | 74162 130p (4047 150p | MC3360P  180% » P | eciog/c 11p BF259  4asp [ TIP4IC  84p| onsas9  aop TIL209 Red  14p

D ||ZA05a U || 2000 e P ZN414 140p | 515" 290 8337 32p | TIP42A  76p| 2nedss OCP 71 130P 3511 Groen
7442 75p | 74183 1308 (4049 P | NES40L 225p 7N424E 1a5p | 8C117 P BFR39  34p | TPA2C  96p| angioy  yo | ORP 12 100p [IZ110en 38
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7446 108p | 74167 320p [ 4056 145p | VOLTAGE REGULATORS — Fixed BC158/9 13p BFRS0/1  34p ;ﬁg& 40p | 2N6254  140p [GCR THYRISTORS
AT (e dee doe e | necionenne e e e | K W S 3P o ) GHE i leuson
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7470 38p | 74180 160p | 4081  30p | 15v 7815 115p 12V 7912 sop | BCIB7  32p BFYS0  22p | 2NI306/7 75p 40361/2 43p | pcri01 ATy 1062 o3
7472 32p | 7418) 324p | 4082 30p | 18V 7818 118p 1SV 79L15 80p | BC212  14p BFYST  22p | 2NIGI3  22p| 40409/10 75p | Dpaeos sa 400w 1060 1200
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NEWS

electronics
tomorrow......

by John Miller-Kirkpatrick

6800 Update

RECENTLY RECEIVED from a Motorola distributor is an
M6800 series shortform catalogue entitled “Micro-
processor News — September 1977°. This catalogue
lists Motorola’s MPU products ranging from integrated
circuits to EXORcisers and Polyvalent Development
System components.

In the area of chips Motorla have announced some
interesting new goodies. Their 1024 x 4 MCM6614,
static RAMs come in 200, 300 and 450nS versions.
Motorola's 128 x 8 bit static RAM, the MCM6810 is
now also offered in 250, 360 or 450 ns versions. On the
subject of memories there is the MCM68708 10 24 x 8
EPROM (basically a 2708) and the pre-announcement
of the 2716 product, the MCM68716.

New Interfaces

Motorola have not been any slower than other MPU
manufacturers in getting onto the LSI interface chip
bandwagon. LS| technology allows many functions to be
integrated on one chip to give high density, low cost
interfaces to |1 /0O devices which would otherwise require
multi-TTL chip solutions. An example is the MC6843
Floppy Disk Controller which performs the complex
interface between an M6800 system and a range of
Floppy Disk drives.

The MC6845 is Motorola’s CRT controller chip which
performs the 6800 to CRT interface with so many
programmabile options that one set of options is bound
to fit your requirements. It features programmable dots
per character, lines per character, characters per row,
rows per screen, sync generation and cursor generation.
It even features an on-chip light pen register to allow the
use of presumably some form of photo diode or transis-
tor to recognise a particular chayacter location on the
CRT. This would allow the use of a non-keyboard entry
device for a low cost MPU system. If the MPU is
programmed to display its complete character set at the
bottom of the screen whenever it expects a keyboard
entry then the light pen can be used to choose the input
character from those displayed — System 68 VDU
revisited?

Continuing through the catalogue we pass the
various auxiliary circuits which include a GPIA General
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New Total Development System M68 TDS from Motordla.

Purpose Interface Adaptor, Modems, DMA Controller,
Bus transceivers and a thing called a "Triple Bi-
directional Bus Extender/Switch’ (TB-DBES?) or
MC6881/3449. After this it becomes simple to under-
stand the new two-chip M6800 (MC6802 + MC6846)
and the two-board computer (MEK D2 kit).

By now you are prepared for the Polyvalent Develop-
ment System (PDS) which fills the gap between low-cost
and on-a-board microcomputers, and the sophisticated
aids for designing microprocessor systems. As its name
suggests the PDS is really a family of sub-systems that
can be selected to provide the required options and can
then be used to analyse the system. This is Motorola’s
description of their PDS, which looks to me like a rich
man’s System 68. One version of the PDS is called the
Autonomous Development System (you guessed it —
ADS for short) which includes the PDS master board
interfaced to a keyboard and 5 inch CRT monitor, the kit
with monitor is the M6BADS1 or M6BADW 1 without
the CRT. | am not sure that | could recommend these kits
as cost effective MPU tools at over £900 if System 68
costs about £300! But congratulations to Motorola for
seeing the problem of high-cost TTYs and trying to
overcome the problem.

On page 16 of the catalogue you ar&ntroduced to the
MCB8CIM1 (CIM stands for Audio-Cassette Interface
Module). This is used to interface any ordinary audio-
cassette recorder with any of the PDS configurations
(SAC, MEB, ADS). The data is recorded on the cassette
according to the Kansas City Standard (CUTS), in the
playback mode the clock is recovered from the signai
and used to clock the receiving ACIA in the PDS, this
feature copes with cassette speed variations of up to
30% without producing errors. The MC68CIM1 is a
module consisting of several chips on a PCB (isn't it
about time someone produced a single chip CUTS
interface to plug on to any 8 bit data bus?), if anybody
knows of one please let us know. ET
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BARGAIN PARCELS SAVE POUNDS

Huge quantities of electronic components must be cleared as space required. 1000°s of
capacitors, resistors, transistors. Ex-equipment panels, etc. covered in valuable
components. No time to sort. Must sell by weight 7Ibs—£4.95, 14Ibs—£7.95,
28lbs—£12.00, 56lbs—£20.00, 112Ibs—£30.00

BARGAIN PACKS

Minitature mains transformers, fully
shrouded, ex new equipment. 240V in
6-0-6v out at 100 mA. Complete with
mains lead and plug on input and short

Handy Packs
4 aluminium boxes 128 x 44 x 3Bmm,
ideal for signal injectors, etc. £1.00
Seif-fluxing enamelled copper wire 18

and 22 swg on 2oz. reels 2 for £1.10 leads on output £1.20
« 100 miniature reed switches, ideal for Miniature edgewise panel meters 200 A
burglar alarms, model railways, etc. FS.D. £1.20
£330 Component Bmgaml
15 2-pole reed relays on board operate at 300 mixed resistors %2 & % watt  £1.50
12 volts £2.45 300 modern mixed caps most types
6 6-pole 12 volt reed relays on board ) £330
o £2.45 100 mixed polyester caps E2.2_0
High quality computer panels smothered 100 mixed modern miniature ceramic
in top-grade components: plate caps . £1.80
5lbs. £4.75 Semiconductor Bargains
10lbs. £8.95 100 new and marked silicon and
New U.H.F. transistor TV tuners, 4 germanium transistors including BC148,
push-button type . £2.50 BF194, BC1B3, etc. . £3.95

Rotary type with slow motion drive £2 .50
Set of 4 black and chrome knobs for P B
tuners above . . ._60p;
Aluminium TV coax plugs
20mm anti-surge fuses.
BOOmA. 1A 1.25A  1.6A, 2A 2.5A,
3.15A. Your selection 12 for £1.00
. 100 for £7.00
Ulirasonic transceiver units, each contains
transmit, and receive transducers (%'’
Diam}. transisitor circuit board, range
control, connection chart and tamper-
proof switch contained in small aluminium
case with grille. Brand new and boxed
£5.25 ea

.DELUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS

*Indu(_ies 150 sq. ins. copper clad #/g board, 1ib. ferric chioride, 1 dalo otch Tesist pen,
abrasive cleaner, 2 mini drill bits, etch tray and instructions — only £5.30.

REFILL PACKS FOR ABOVE

200 new and marked transistors including
2N3055, AC128B, BFY50, BD131, etc.
...... .. £6.95
100 mixed diodes IN414B, etc.  £1.20,
100 mixed diodes including zener, power
and bridge types . £3.30
200 unmarked mixed transistors, lots of
interesting types including power. Send
60p for samples £4.50
25 new and marked mtegrated circuits
including 555, 741, 7400, 7490, TBA
800, CD4001, etc. .
BR 101 full spec. 5 for £1.00
ITT 25kV ctv eht triplers for Decca *'Brad-
ford"" chassis brand new £2.50 5 for £10

150 sq. ins. fibre glass board £2.00
Dalo pen 90p
11b. ferric chloride 10 mit spec £1.95
5ibs. ferric chloride to mil spec. £5.00
Instruction sheet 20p

30p P.&P. ON ALL ABOVE ITEMS. SEND CHEOUE OR POSTAL ORDER WITH ORDERTO
SENTlNEL SUPPLY DEPT., ETI, 149a BROOKMILL ROAD. DEPTFORD, LONDON. SEB
Callers by appointment only

TV GAMES

Fully assembled, attractively
cased TV games: — black.and
white £14.95. Colour
£26.95. AY-3-8500 £5.95
{only £4.80 for 10 off). AY-3-
8550 £9.95. AY-3-8600
£11.95. Black and white TV

i

JG12, JG20, JC40
AMPLIFIERS

A range of integrated circ
audio amplifiers supplied
with free data and printed
circuits. JC12 6 Watts
£1.95. JC20 10 Watts
£2.95. JC40 20 watts

gamas kits: Standard model £4.20.
£9750NEconomyl, hodel Send sae for free data
£4.95. Colour TV games kits

Standard £17.00. Economy £12.45. Colour FERRANTI ZN414

Generator kit, adds colour to most black and white
games £7.50. Rifle kit £4.95. Send sae for giant.
free data.

NEW GOMPONENT SERVICE
Resistors 5% carbon E12 1010 10M. W 1 Yap.
1W 3p. Preset pots subminiature 0.1W 100 to
4M7 9p. Potentiometers “aW 4K7 10 2M2 log or
lin. Singte 30p. dual 95p. Polystyrens capaci-
tors E12 63V 22pf to 8200pf 3Yap. Ceramic
capacitors 50V E6 22pf to 47000pf 3p. Poly-
ester capacitors 250V E6 .01 to . 1mf 5‘/zp,
15, .22, 33mf 7p, .47mf 11p.

IC radio chip £1.44. Exira parts and pcb for radio
£3.85. Case £1. Send sae for free data

BATTERY ELIMINATOR BARGAINS
TV games powaer unit stabifized 7.7V 100ma
£3.25. 3-way modsis with switched output and
4-way multrjack: — 3/4%/6V 100ma £2.82.
6/7%/9V 150ma £3.30. 100ma radio rhodels
with press stud connectors. 9V £2.85. 6V £2.85.
44V £2:85. 8V +9V £4.50. 6V+6V £4.50.
4%V +4%V £4.50. Cassette recorder mains
unit 7%V 100ma with 5 pin din plug £2.85.
biki model switched output of

50V 47 1. 2mf 5p. 25V 5. 10mf 5p. 18V 22,
33, 47mf 6p. 100mf 7p. 220, 3308p. 470 11p.
1000mt 18p. 2Zener diodes 400mW E24 3V3 to
33V 8Vap.

MAINS TRANSFORMERS

6-0-6V 100mA 84p. $-0-GV 75mA 94p. 12-0-
12V 50mA 84p. 13V %A £1.10. 6.3V 1%A
€1.89. 6-0-6V 1%A £2.35. 9-0-9V 1A £1.99.
12-0-12V 1A £2.49. 15-0-16V 1A £2.79.
30-0-30V 1A £3.58. 20V 2%:A £1.98. 9-0-9V
2A £2.60.

PRINTED CIRCUIT MATERIALS

PC etching kits economy £1.70. Standard
£3.82. 50 sq ins pcb 40p. 1 IbFeC1 £1.05. Etch
resist pena: Economy 45p. Dalo 83p. Small drill
bit 20p. Laminate cutter 75p.
S-DECS AND T- .
DECS»

S§-DeC £2.23. T-DeC,

£3.98. u-DeCA £3.97. 5 <
u-DaCB £6.67. 16 dill.

&f‘ :

Fully

3/ 6/7‘/:/9V 400ma stabilised £6.40. Car
convertors 12V DC input. Output 3V 300ma
£1.80. Output 7%V 300ma £1.80.

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range

100mA radio types with press stud battery
terminals. 4%V £1.80. 6V £1.80. 9V £1.80.
4%V + 4%V £2.50. 6V+6V £2.50. 9V+9V
£2.50.

C msette type 72V 100ma with din plug £1.80.

Transistor stabilised B-way type for fow hum.
3/4%/6/7%/9/127 15/ 18V 100mA
£3.20. 1 Amp model £6.40.

Heavy duty 13-way types 4'2 / 6 / 7/ B% /
1V /713714717721 /25/728/34742V.1

Amp £4.85. 2 Amp £7.95.

Car Convertor kit. Input 12V DC. oumul

6/7%/9V DC 1A transistor stabilised £1.95.

Stabilised power kits 3 18V 100mA £3.60.

3-30V 1A £9.95. 3-60V 1A £10.95. 3-60V 2A
£13.95.

’BULK BUY OFFERS

dapt 18in 99 . Minimum purchase of one item £10. SN76023N
X, E’; '9'1 e )ﬂ 79p. ZN414 84p. 4.43MHz crystais 65p. 741 8
Svlje k5| “",5 97, New . dil 22p. NE555 8 dil 36p. Dalo pens 58p.
/ 2N30558 31p. BD131 30p. BC107 7p. BC109
SINCLAIH PHODUCTS* 7p. BC212 8p. 1N4002 42p. Bridge rectifiers

pro calculat
£13 95. Prog library £4 95. Mains adaptor
£3.20. Cambridge Scientific £8.45. Oxford
Scientific £10.60. PDM35 digital multimeter
£25.95. Adaptor £3. 24.

BI-PAK AUDIO MODULES

S450 Tuner £21.95. AL60 £4.86. PA100
£14.95. MK60 audio kit £36.45. Stereo 30
£17.95. SPM80 £3.75. BMT80 £5.95. Send for
free data.

200V piv: — 1A 26p, 2A 33p. Electrolytics axial
200mF 40V 36p.

CUT PRICE TELETEXT

Labgear CM7028 ready 1o use, attractively cased
complete unit which just plugs stralght into the
aerial socket of the set, giving full colour and
requiring no maodification to the TV. Remote
control page selection £323.

Texas Instruments Tifax Module for the
experienced ‘do-it-yourset’ man £120.

SWANLEY ELECTRONICS

DEPT. ETI, PO BOX 68, 32 GOLDSEL RD., SWANLEY, KENT BR8 8TQ
Mail order only. Please add 30p to total cost of order for postage. Prices include VAT Overseas
customers deduct 7% on items marked® and 11% on others. Official credit orders welcome.

Switches any appliance of up to 1KW on and
off at preset times once a day. KIT contains:
AY-5-1230 Clock /Appliance Timer IC, 0.5
LED display, mains supply, display drivers,
switches, LEDs, triac, complete with PCB and

full instructions. £1 3 75
Special white box (56 x 131 x 71 mm) with red
Acrylic window — undrilled £2.20

ready drilled for kit £2.50

TOUCH CONTROLLED LIGHTING KITS

These KITS replace conventional light switches and control 300W of lighting. No mains
rewiring required. Insulated touch plates. Complete with easy to follow instructions.
TSD300K TOUCHSWITCH and DIMMER combined. ONE touchplate to switch light on
or off. Brightness controlled by small knob. £5.20

TS300K — TOUCHSWITCH. TWO touch plates. One for ON, one for OFF. £4.00
TSA300K — AUTOMATIC TOUCHSWITCH. ONE touch plate. Touch for ON and light
stays on for preset time (variable from 2 secs to 3% mins.). Ideal for stairs and hail
£4.00

LD300K — 300W LIGHT DIMMER KIT. Replaces conventional light switches. £2.80

TRIAC BARGAINS

AY-521230 Clock Appliance Timer 1.C. £4.85
LM3911 Thermometer/ Temperature Control

(.C. with data) £1.00 400V Plastic “isolated tab
NES55 Timer |.C. 8 pin dil 3sp(3forer.00) | 3A e3p
741 Op Amp(C Bpindi 24p (5ior£1.00), [ & BAwithirigger” 4
8C147 8p” BFY50 15p 2N6027 PUT 34p :fziﬁ 12?
BC148 8p° JN305540p TISA3UJT 24p | o0a 1859
BC158 10p" TIP31A 50p 1N4148 ap* 25A 190p
BC1B2L 8p' TIP32 50p 1N4004 4% | pac 21p
= C106D 5A/400V SCR 50
CMOS LOW PRICES e
4000 18p 4012 18p 4023 18p 4077 45p i,
4001 18p 4013 51p 4025 18p 4501 20p N DRM
4002 18p 4015 91p 4040 97p 4510150p 50
4007 18p 4016 51p 4049 50p 4516150p 6-0- 6V 100mA 85p
4011 18p 4017 91p 4050 508 4519 s6p | 12012V 100mA LT

OPTO ELEGTRONICS

€280 Polyster Capacitors 250V d.c. (values in uF),

= == 01 4p*; .022, .033, .047, 068 5p~; 0.1 6p*; .15
0.2" Red LED 10p 7p; 22 8p; 33 11p% 47 12p7; .68 17p% 1.0
0.2 Green LED.  21p 2657 2.2 365
0.2" Yellow LE.D.  25p REBISTORS 33W 5% 220hm to 10Mohm 1 Vap'
DL727 Dual 0.5" Display £1.50 Push Button, push to make 20p°

QUANTITY DISCOUNTS ON REQUEST
Add B% ("12Y2%) V.A.T. plus 25p P&P. MAIL ORDER ONLY TO

T.K. ELECTRONICS. 1)

106 STUDLEY GRANGE ROAD, LONDON, W7 2LX

BARGAIN MONTH! POST FREE £5+

FREE 1978 CATALOGUE SALE LIST MANY SURPLUS & CLEARANCE LINES SENO
S A.E DO YOURSELF A FAVOUR A SEMICONDUCTOR POWER HOUSE

TRAMPUS ELECTRONICS LTD. 58-60 GROVE ROAD, WINDSOR, BERKS. St4

1HS. Telophone Windsor (07535) 54525

Fast service on ex stock proguct. Normally 24 hour turn around Quality devices to

re No

VAT 10 unmarked items

order charge except Barclaycard or Access by

post or telephone £5 mimmum SendC W O Post Free over ES exceptinvoiced or Credit
Card orders. Otherwise add 20p post & packing. Add 8% VAT 10 nerns marked w, 1272

REDUCED LINES
BULK BUY BARGAINS :191'07& '."".'!l'flsmo';:z o
N 2 A
;Eg:u Cn: 02 Da o FULL SPEC. PAKS. ALLE1 ea 80108 8px | TP2B5  G5pe
Lol e 12p% PAK A 12xRED LEDS £1w acieg Bpw | TIP30S5  55pw
Color DS e PAK B 5x741 8 Pin £1w BLIOGC  15pw | 2N3055  4Spw
T P* | PAKC4x2N305590w  £Vw | GCI77/B/0 20pw | 2N3NZ/4  Bpw
03 DL704.2 & 707 z PAK D 12xBC109 (A0 8C182/3/4  Ip ZN3IBIGE  18pw
PAK E wglgmssfm 2: 8212/3/4 7p | N30 3spw
. PAK F 13x2N BCYI0/1/2 20pw | 2N2646  SOpw
B o 2‘5’: PAK G 7xBFYS1 €1+ | B0i31/102 39ps | 2N59T  S0ps
CAPACITORS PAK H 7x2N3819E €1 Mi2955  £1.50% | Maching +20p
Ceramic 2201100 5 Sp PAK J'6x2N 3053 £1x MJE2955  Etw | INSBUSH
& PAL K 40xIN 4148 £1x MJE3NS5  SSpw | SelsAOD  10pw
ectrolytic 1uf o PAK M 4xPair NPN D
?886)2 25v zzp PNP 2A £1% ZENERS 400MW  9p
r Only 16 P PAK N 50x0A81/91 £1 DIODES: ING 145 914 5p
M S B PAK P 20xPlastic 109 €1
RESISTORS /4 /1N es | PAKR14xBCI07 £1w
PAK S 14xBC108 3 LINEARS Ics
C’:;%s(;?“,(/‘::’r'i 25p PAKT 10sNPN2A60V  £1% | 301/14Pn 20p% | 7812 £l
'3 42pk, 3% 15" PAK U.4x1A 50V SCR €1 308 OPA £l | 7815 75p%
RS DR e PAK V-40x5MFD 10V £1 555 2px | 76013 €149
3l 77 £2.50. 2% a | PAKW-20 Electrolynes €1 741/8 20pw | LMI9IC Elw
BRI pAK\zr%Lgn’eg;égt} £1% ;4; . 89pw meag? 89p
PAK X ype 48/14 29pw | U £155
Dalo PGB P "gi;’,: PNP Mes  Jope | S0 69
Rylon Board Copper 6xd NEW PAK X 4x655 £aw 7805 £l ?PER”IX 7§|
60p* - P
Tub FEC exch 2kg (32 7400 TTL  12pw 7180 ASpw
RS Bleeper 12V £1.50% | TRIAC: 10A 400V £ 2401 Bpr 7490 3w
KNOBS. Cheap 10p* | SCR:4A 400V (106 50p% 7405 spe  7A12 27
RELAY. Mulu poie 12V DIAC: BR100 S12 25p 7413 2px A SOp*
£1n SCR: Tag 1A/ 600V 60p 7420 Spw 74157 50p*
Sihcon grease satchet DIL SOCKETS: Lo Profile 7430 Spx  CMOS etc.
29p% BPin12pw. 14 0r 16 Pin 7445 S0pw 4001 , 18p¥
w«Digital Clock IC £2% 15p» 1447 9pw 4811 18pw
FREE: 1978 CATALOGUE SALE LiST. SEND S.A.E. BARGAIN OFFERS!
THIS MONTH'S SNIPS. LIMITED STOCKS
Tuner Module Brand New Expensive ex music centre
MW LW FM MPX Push Bulton £22.50 Tunina Gang Air spaced O
Watt Stereo Amplifier Module £3.69 360 395p1 Halt Price £1 02
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B.BAMBER ELECTRONICS

DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE
Tel. ELY (0353) 860185 (Tues.

ALL BELOW — ADD 8% VAT

MAINS TRANSFORMERS, TYPE 15/300 240V
nput, 15V at 300mA output. £1.50 each

MAINS TRANSFORMERS, TYPE 45/100, 240,
220, 110, 20, OV input, 45V a1 100mA output. £1.50

each.

MECHANICAL COUNTERS. 4 digit Resettable. 60p
each

REVOLUTION COUNTERS, 000-999 1 rev of
spindie=10. 4mm spindle, 2 hole fixing, alloy body,
good quaiity, 40p each.

4-DIGIT P.O. TYPE PULSE COUNTERS, 24v DC,
5000hm coll. Size approx. 1" x 1" face, 4'' deep, 25p
each

SLOW-MOTION MOTORS, 120V 50Hz 1RPM. Size
approx. 2’ dia., 1%2’* deep, with ¥%'’ spindie, 60p each
or 2 for £1.00

1%2V DC MOTORS (Ideal for model makers, quie
poweriul), 50p each,

6BWE VALVES (BRAND NEW), 85p each, or 2 for
£1.50.

SUB-MINIATURE ROTARY SWITCHES, 4 x 5-way
make contacts. Size approx dia.. 1’ deep. 3/16"
spindle, 50p each

30pt BEEHIVE TRIMMERS, Brand new, 4 for 50p
Min. Spf AJR SPACE TRIMMERS, approx. %’
square, 3 for 50p

Min. 5pf COMPRESSION TRIMMERS, '’ x
5/16". 4 for 50p.

SMITHS CLOCKX MOTORS. 200-250V 50Hz 2
watts, 1 rev every 2 mins. 3 hole fixing, %'’ spindle.
£1.00 each

A NEW RANGE OF QUALITY BOXES
& INSTRUMENT CASES
Aluminium Boxes with Lids

AB10 Sltaxdx 1Yy 60p
AB13 6x4x2 80p
AB14 Tx5x2"% £1.00
AB1S 8x6x3 £1 30
AB16 10x7x3 £1.50
AB17 10x4 Yax3 £1.30
AB25 6x4x3 £1.00
Viny! Coated Instrument C ases
Blue Tops with White Lower Sections
Very smart finish
WB1 5x2Yax2% 60p
wgB2 6x4Yx1% £1.10
W83 8x5x2 £1 60
we4 9x5%x2"z £1.80
WB5 ... 11x6%x3 £2.00
w86 11x7%x3% £2.25
wa? 12x6x5% £2.60
WB853  8x5%x3%: £2.00

to Sat))
ALL BELOW — ADD 8% VAT

FULL RANGE OF BERNARDS/BABIN| ELECTRONICS
BOOK IN STOCK S.A.E FORLIST

LARGE ELECTROLYTIC PACKS. Contain range of
large electrotytic capacitors, low and high voiltage
types, over 40 pieces, £3.00 per pack {+ 12%%

VA

MIXED COMPONENT PACKS. Containing resistors,
capacitors. switches, pots, eic. All new, and
hundreds of items, £2.00 per pack. while stocks last

PLUGS AND SOCKETS

BNC PLUGS (ex equip.), five for £1.50

N-TYPE PLUGS, 500hm 60p each. 3 for £1.50

Greenper {(GE300015) Chassis Lead Terminations
{These are the units which bolt on to the chassis, the
lead is secured by screw cap, and the inner of the
coax passes through the chassis.) 30p each. 4 for

£1.00

PL250 Plugs (PTFE), brand new, packed with reducers.

75p each

$0239 Sockets (PTFE), brand new {4-hole fixing type).
B60p each

VALVES

QQV03/20A (ex. equipment). £3.00.

QQV03/10 {ex equipment}, 75p or 2 for £1.20

BBH6 {ex. equipment). 2 for 50p

All the above valves are untested. except for heaters
and no guarantee of percentage of @mission is given
Sorry, no returns

MULLARD 85A2 85V STABILISER VALVES (brand
new} 70p each ot 2 for £1 20

6BW6 brand new B5p each or 2 for £1.50

TRANSISTORS

BFYS51 Transistors, 4 for 60p.

BYX38/300 Stud Recufiers. 300V at 2.5A, for 60p

BCY72 Transistors. 4 for 50p

BSX20 (VHF osc/mult ), 3 for 50p

BC10Q7 (metal can) 4 for 50p.

BC108 {me1al can) 4 for SOp

PBC 108 {plastic BC108). 5 for 50p

BF152 (UHF amp/mixed), 3 for 50p

2N3B19 Fet.. 3 for 60p

BC148 NPN SILICON. 4 for 50p

BC158 PNP SILICON. 4 for 50p.

BAY31 Signal Diodes. 10 tor 35p

741CG RCA OP Amps 4 for £1.00.

SCRs 400V at 3A. stud type. 2 for £1 00

TIP2955 Silicon PNP power transistor, 60V at 15A, 90
Watts. Fiat pack type, 2 for £1.50

GERMANIUM DIODES. approx 30 for 30p.

1N4148 (1N914) diodes 10 for 25p.

CASH WITH ORDER. (MINIMUM ORDER £2.00)
PLEASE ADD VAT AS SHOWN

POST PAID (UK ONLY), SAE WITH ENQUIRIES
CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW — ADD 8% VAT

RED LEDs (Min. type). 5for 70p
VIDICON SCAN COILS (Transistor type,; but no data}
complete with vidicon base. £6.50 each. Brand new

DIECAST BOXES: We still stock these but, owing to
frequent price rises from our suppliers, and costly
postal charges, it has been found impossible to
publish up-to-date prices on these items. Please rning
or write {with SAE) for latest mail order prices.

AE! CS10B/R MICROWAVE OIODES. up to X-Band
max. noise figure 8.5d8 at 9.375GHz. 80p each

PUSH-BUTTON TELEPHONES

A ten digit push-button intercom telephone with
handsel. tinished in smart grey plastic. Ex
equipment, but good condition. Only £2.50 each

SPIRALUX Tools for Electronics enthustast
hst

. SAE for

ALL BELOW — ADD 8% VAT

TIN SNIPS. 7", £2.25

SLIM OPEN ENDED SPANNER SETS. 0+3. 1+2
244,345 4+6, 6+8BA SIZES, £1.15

MIOGET OPEN ENDED SPANNER SETS
0+1.2+2 3+5 4+6. 6+8BA SIZES. £2.85 set
of 5
4445 5+55 446, 6+7 8+9
SIZES. £3.50 set of 6.

MINIATURE WATCHMAKERS SCREWDRIVER SETS
£1 60 set0f 5

MINIATURE FILE SETS, set of 6 £1.90 Set of 10
£3.25 (Round, flat, etc.}

TAP ANO DIE SETS (18-piece) contain 1 eachof O, 2. 4,
6. 8. BA SIZES IN Dies, Plug taps. Taper Taps +
American Type tap wrench. T-type tap wrench, Die
Holder £11.60

TUBULAR HACKSAW FRAMES (with Blade}, £2.75.

OSMOR REED RELAY COILS {for reed relays up to
%' dia.. not supplied). 12V, 5000hm coil. 2 for 50p

10+11 MM

4MHz XTAL PACKS (10 assorted xtals between 4MHz
and 5MHz). Our selection only £1.00 pack
ALU-SOL ALUMINIUM SOLDER (made by Multi-core),
solders aluminium to itself or copper, brass. steel,
nickel or tinpiate, 16SWG with Multicore flux with
instructtons, approx. 1m coit. 40p pack. Large reel
5

£2.7
SOLOER SUCKERS {Plunger Type}
Standard Model. £5 50
Skirted Model. £6.00
Spare Nozzles, 60p each
MULTICORE SOLDER
Y2Kg {1.11b.) 60/40 20 SWG on plastic reel, £3.00
WELLER WPB00 Mains operated temperature control.
soldering iron. £15.00
SPARE TIPS {for WPB0OD). Two types available. TYPE
CC7 (W60D) Standard. TYPE AA7 (W60D). Finer tip
£1 16 each.
Shider Switches, 2 pole make and break {or can be used
as 1 pole change-over by linking the two centre pins),
4 for S0p.

PLASTIC PROJECT BOXES, with screws on lids {In
black ABS) with brass inserts

Type NB1 approx. 3" X 2%’ X 1%2’' 40p each

Type NB2 approx 3% " x 2%" x 1" 50p.

Type NB3 approx 412" x 3% X 1%’ 60p 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

ALL BELOW — ADD 1272 %
VAT

VARICAP TUNERS. Mutlard type. ELC1043/05. Brand f
new £4 40

TV Plugs {metal type}, 4 for 50p.

TV Sockets {metal type). 4 for 50p

TV Line connectors (back-to-back skt.), 4 for 50p.
3-pin Din Plugs. 4 for 50p

Din 3-pin Line sockets, 15p eac

Din Speaker Skis. 2-pin. 4 for 30p

A RANGE OF DRAPER TOOLS FOR THE

ELECTRONICS ENTHUSIAST

(GOOD QUALITY, FULLY GUARANTEED}

MAINS TESTER SCREWDRIVERS. 100 to 500V
Standard size 50p. Large 70p.

RADIO PLIERS. 5% £1.60. 6% £1.80.

DIAGONAL SIDE CUTTERS, 6. £1.90

SMALL SiDE CUTTERS. LJ2 Standard £3.70

LJ7 (with wire holding device). £4.10

FLAT NOSE TOP CUTTERS. LJ1 £4.10.

COMBINATION PLIERS, 6% £1.75. 7" £1 .80

Dubilier El ly 50uF 450V, 2 for 50p.

Oubilier Electrotyues, 100y F 275V, 2 for 50p.

Plessey Electrolytics, 470uF 63V, 3 for 50p

TCC Etectrolytics, 1000y F 30V. 3 for 60p

Dubitier Electrolytics 50004 F 35V, 50p each

Dubitier Electrolytics, 5000u F 50V. 60p each

ITT Electrolytics. 6800uF 25V, high grade. screw
terminals, with mounting clips. 50p each

Resistor PKS. approx 300 pieces 2 to 2 watt types,
mixed values, our selection. £1.00 each

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST.

THE WORLDS FINEST FIV
TUNER MODULES OK?

We've said it before, and we’ll say it again;
We offer the Largest and the Best range of FM Tuner modules in the UK, Europe and we

believe in the World. (Please advise us if you know differently.) We gasp when we read the
unsupportable claims of other 'suppliers’, describing things like deviation muting, which wehave

been offering in our 7030 FM IF system for ages. Long before most others gave it a thought

To read some adverts, you might imagine somebody had just discovered the wheel. Furthermore,

we believe good signal processing is more important than rows of pretty lights and numbers, don’t you?

ALL NEW CATALOGUE

To celebrate our new range of ICs, components, coils, filters, FM and AM modules etc., we are
presenting an entirely new catalogue, which is free if you send an A4 SAE {15p stamp on it pse), and
the front page from one of our old catalogues. This offer ceases on May 31st 1978, when the normal
price of 45p will apply. The new catalogue contains radio and wireless features centred on our new
developments with Sprague, Telefunken and RCA, with the TDA1083 MW/LW/FM/Audio all-in-one

IC system, the TDA1062 4 stage IC tunerhead, the CA3189E |F system, the Hitachi HA11219 FM noise
blanking system and other radical new technology announced 'in the past few months. We are certain
this will be of great value and interest to, anyone concerned with radio and RF design.

The rest of our new range includes resistors, capacitors and many items that now complete our
range for the electronics enthusiast and designer. We naturally carry the very latest in radio
semiconductors, and are pleased to report many new developments in the past six months, that
are now readily available, with technical backup, from Ambit. But quite apart from our technical
capability, we think you will find our prices attractive, and our product always first quality.

Examples from the range of components, modules etc.:

Resistors % watt types in E12 series, 1 ohm to 10M ohms {Mullard/Iskra/piher)
Minimum order 10 per value please. Minimum resistor-only order £1.50.

Ceramic plate and disc capacitors: only miniature and compact types eg. 10nF: 35p/10
CA3189E: RCA’s new IF system, £2.75 inc. detector coil and 22uH choke.

TDA1083: Sprague/Telefunken AM/FM/Audio IC. 800mW output max £2.55
TDA1062: Telefunken FM tunerhead IC, good for 200MHz, £2.75

Modules as previously advertized, plus these new ones: EF5803, 93189 EF5400, MPX decoder:
91196B: The superior HA1196 now with a 2W monitor amplifier, and optional adjacent or
alternate channel notching facility, as well as a 55kHz low pass filter, pilot tone filters etc. £16.45
New from TOKO: CFM2 series 4 section ladder filters for 455kHz 6 & 12kHz versions £1.35 each,
CFM2 2 section mechanical filters for 455kHz, same size as CFS series filters! Plus others

ambil NTERNATIONAL

2 GRESHAM ROAD BRENTWOOD ESSEX

15p/10

The EF5400, a 4 stage varicap tunerhead, tuning 88-108MHz
with a bias swing of just 2 - 8 volts DC. A single IC provides
all functions, including PIN diode AGC drive, balanced mixer,
RF amplifier. All this and edge connection too ! £9.75 built.

Always in the leading group, here is Ambit’s 73189 IF system.
optional 2 or 3 Bpole linear phase IF fili%s, 2xMOSFET IF
AGC stage, with the CA3189E. £16.25 built and aligned,

The EF5803 here is shown less the tinplate shielding can normally supplied

The EF5803: the ultimate? 2x low noise MOSFET RF stages
with AGC, MOSFET mixer, very loose stage coupling for super
high Q. Amplified local osc output. Used in conjunction with
the 73189 system, provides 35dB S/N with 0.63uV PD input.
And all these modules are British Made. EF5803: £19.75.

Prices exclude VAT. Postage 25p per order.'Catalogue (see text) 45p.
Telephone (0277)216029. Parking outside the front of our building.
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SECOND GENERATION

INDUCTION
BALANCE

METAL
DETECTOR

DESIGNED SPECIALL Y,f
FOR THE HOME :
CONSTRUCTOR z

EASY
T0
BUILD

EASY
TO
USE

@ A second generation Induction Balance
system with improved Variable-Tone de-

tection.

® Designed by professionals for easy
assembly by amateurs but with very good

performance.

@ The search coils are fully assembled and

adjusted for you.

@ Coils pre-assembled and tested wedge

shaped search field

Uses include:

* Treasure hunting — it's amazing what you

can find in the garden or on the beach.

* Finding lost metallic items.

* Locating waterpipes and cables under

floorboards on in walls.

* Checking oid timber for nails before cut-

ting, etc., etc., etc., etc.

KIT - COMPLETE WITH PRE -
ASSEMBLED SEARCH COILS

£176.50

Plus £1-00p&p  Plus £1-32 VAT

ASSEMBLED & TESTED

£22.50

Plus £1-00p&p Plus £1-80 VAT

Communication Measurement Ltd
15 MALLINSON OVAL, HARROGATE, YORKS.

86

GREENBANK

CUT PRICE CMOS
Cut prices for Amateur users and Exportonly. Note. Industrial Users
o % discount available on these prices, instead use franchised
d|slnbulors standard prices, list available on request

ostly Motorola, RCA
4000 159 4080 52p 40107 Sy 514 £265
a1 17 5051 T 4018 £5.3 4515 €299
4002 'R 5052 Te 408 £1.02 4516 £1.08
4006 £1.05 4053 1; 40181 AN 4517 3R
4007 18 4054  £1.20 4012 E148 4518 £182
4008 2p 405 ELM 412 E148 4509 sip
4009 S8p 405  £134 4013 TRA 6520 £1.08
4010 58p 4051 E£570 £1.40 4521 £1.88
401 19 405  GAB0 M ELIS 452 €108
012 18p 4060  ELIS QST E1AS 454 NS
4013 S5p 06|  EIS67 4160 €108 4525  £1.08
4014 98p 40621 €100 4161 £108 4527  £152
4015 S3p 4063  £1080 412 £1.08 4528

4016 52p 4064 WS 418 E108 4520 £L14
017 98p 4065 WS 44 EL0s 45X

4018 98 4066 u‘: ams 4531 B3]

4019 60p 4067 M £ 42 0z
N £l 4068 2p 4408 4 £513
4021 o4p 4069 2p 4N 69 45 £389
w0z sp 400 2% M0 ST 4L £33
] 29 471 2p Ml [958 458  £1.25
0 789 W72 2 MM E1704 4539 91p
4025 19 73 2p  WiZF E1282 4541 £1.14
0% £1.80 4075 2; M €730 4543 £1.98
a0z Sp A6 105 MIF N/ 4549 €368
4028 c}‘ an 2p M8 268 452 EI0S5
w9 £1.08 78 2p M2 500 4553 €387
4030 S8p 4081 2p w3 TBA 4554 £L19
W RN e 2p M} LI 4555 8
42 €100 4085 Mp M3 83 455 |17=
08 145 4086 TR A0 E1158 4557

B4 £196 4089 E150 M50 4558 £11e
a5 £120 4083 t; M5 267 4559 6389
4% £245 404 £l us TBA 4560  £1.84
4037 €100 4005 105 4R 6854 4561 65p
403 108 4006  E10S MNP A2 4562 6533
09 £245 409 E72 A0 ELTS 4566 £158
4040 £1.10 4501 17p 4568 238
4041 £190 452 Slp 4569 257
02 N/S 450 TS 4512 29
4043 250 4505 €571 4580 €574
404 E181 4505 Sip 4581 262
4045 212 4507 S5p 4582 98p
4046 £2.12 4508 248 458 6
4047 E1.00 4510 E1.29 4584 43
4048 E1.08 o511 E138 4585  £1.01
049 Tp 451 sp

g
[
1
g
8

740909  EL74

TIMEBOX. Digital Clock
Case, 56 x 131 x 71.6 mm
with red acrylic window
Choice of case colour,
white, red. orange, blue
£2.20.

LED DISPLAYS

QUARTZ CRYSTALS
D;ND rioo‘/sm Jumbo 0 ; 32.768 KHz (Motorola) £4.50
Jeen 30;7 Si5g 7‘? 32.768 KHz(Equlvalem)

segment ¢1-4° 100 KHz /200 KHz ::s 62

1 MHz/2 MHz/2.097 MHz/
3.268 MHz/1 843 MHz

“E” LED DISPLAYS. Class I}
devices, but fully guaranteed
by us for ‘even’ segment brilli- £3.23
ance, etc. — money back or 4.194 MH2/5.0 MH2/5.12
exchange if not satistied MHz/10.0 MHz £3.62
DL-704 0.3incc 85p 4.43 MHz £1.50
DL-707E0.3inca 85p (Enquire for other frequencies)

DL-728E2x0Sincc £2.00 TIMER ICS
DL-750€ 0.6in cc £1.80

DL727E2x0.5inca €2.00 | Negce 'scc  3gp/72p
o "7

DL-74 7€ 6in ca £1.80 g:.:ﬁ';g(scosxmo& 24p

Il;llgl’llb CRYSTAL CA 3140 (81 MOS) 95p

4 x0 5in digital 40 pin DIL I Minidtp 22p
€9.83 | DIL SOCKETS

B/14/16 pin 10p/12p/13p

CMOS CLOCK CHIP
1% volt battery operated to SOLDERCON PINS
suit our LCD, 40 pin DIL 100 50p
11440 £11.58 1000 £3.50
CLOCK CHIPS ‘VEROBOARD"
AY-5-1224A £3.50 0.1 Pach with copper strips
MK 650253 £65.50 2% x 1" (pack offive) 52p
MK 50362/50366 £6.95 2% x 3%" 36p
SIX DECADE COUNTER 2% x 5" 43
MK 50395/6/7 €9.95 | 2%"x 17", £1.34
(Quantity prices avaable) 33:2' x g,';‘ ::P
| p——————
SC/MP MICROPROCES- 3v/‘”i 17" 51_72
SOR 4.7"x17.9" €2.22

1SP-BA 5000 (PMOS) £12.00
I1SP-8A 600N ((NMOS))ESV 0 1" Plain boatd {no stnps)
£10.00

3%" x 2% 28p

3% x5" 45p
MEMORIES, SWEET 3% x17.9" £1.28
MEMORIES (RAMS) Terminal pins  £1. W/Ei 00 '
2101/2N £3.00 V-Q DIP board
2102/2N £2.10 DIP breadboard £2. 42
2111/2N £3.00 Spot face cutter 89p
2112/2N £3.00 Pin insertion tool 89p

CATALOGUE. Free on request

Terms CWO. Add VAT to all prices at 8%
Post, etc. UK 25p {+ 2p = 27p) per order Export add 75p
(Europe), £2.50 elsewhere. no VAT
Polys, universities, govi. depts., etc.. can telephone therr orders for
smmaediate de:

Ne
Wirral, Merseyside L62 5AG
England. Tel: 051-645 3391
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inc VAT & PP

This beautifully finished watch in stainless steel with
adjustable stainiess steel bracelet and the time is
constantly on display

TIME!

Shows hours minutes seconds

DATE!

Shows date month & day of the week in Alpha numeric
ALARM1

The alarm 1s simple to operate and set and easy to check,
once set and activated it bleeps penetratingly for 15
seconds.

REMINDER!

If you want a reminder just press before 15 seconds are
up and it will go off again in 5 minutes to call you. This
you can keep doing till you want to get up!
CALENDAR!

Automatic calendar for 29, 30, 31 day month.

BACK LIGHT!

For night viewing

There is nothing quite like it on the market and at
£59.95 inc VAT it s fantastic value.

Full 12 months manufacturers guarantee.

We also offer you 14 days free trial and if you are not
entirely delighted just return it and we will return your

LGD
SOLAR
STOP-
WATGCH

=  £59.95

inc. VAT and P.P.

THE solar watch is an eiectronic marvel, the
solar cells take their energy from light therefore
you never need change batteries, it just goes on
and on. AN ASTOUNDING WATCH!

Space age technology has brought this marvel
to you at a price you can afford.

TIME!
Shows hours, minutes, seconds.

CALENDAR!
Shows month and date alpha numeric, and
automatic calendar for 29, 30, 31 day month.

STOP WATCH!
Hours, minutes, 10th second.

BACK LITE!

for night viewing so you can see display in the
dark.

Made from stainless steel with adjustable
matching st/ st. bracelet.

5 YEARS GUARANTEED! Manufacturer

guaranteed and we also offer you 14 days free
trial period.

Justreturn itif you are not entirely satisfied, and
we will refund you your money.

Just send cheque or postal order for £59,95 to:

TRITON

57 Bridge Lane, London, NW11
01-458 4755

Style may vary slightly from picture.
(MAIL ORDER ONLY)




HY5

Preamplifier

HY30

15 Watts into 8Q)

HY50

25 Watts into 8Q)

HY120

60 Watts into' 8Q)

HY200

120 Watts into 8Q)

HY400

240 Watts into 4Q)

POWER
SUPPLIES

Kent CT4 7AD

I.L.P. Electronics Ltd
Crossland House
Nackington, Canterbury

Tel (0227) 63218

,The HYS is @ mono hybrid amplifier tdeally suited for all applications. AN common input functions
\{mag Cartridge. tuner. etc.) are catered for internally. the desired function is achieved either by a
multi-way switch or direct connection to the appropriate pins. The internal volume and tone circuits
merely require connecting to external potentiometers (not inciuded). The HY5 is compatible with all
1.L.P. power amplifiers and power supplies To ease construction and mounting a P C. connector is
supplied with each pre-amplifier

| FEATURES: Complete pre-amplifier in single pack — Mult-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-up,3mV- Ceramic Pick-up 30mV: Tuner
Auxiliary 3-100mV; nput impedance 47k{} at TkHz

OUTPUTS Tape 100mV; Main output 500mV R.M S

IACTIVE TONE CONTROLS Treble * 12dB at 10kHz: Bass * at 100Hz
DISTORTION O 1% at 1kHz; Signal/Noise Ratio 6BdB o
OVERLOAD- 3BdB on Magnetic Pick-up: SUPPLY VOLTAGE + 16 50V
[Price £5.22 + 50 VAT P&P free_

HYS mounting board B1 48p + 6p VAT P&P free.

100mV; Microphone 10mV:

The HY30 is an exciting New kit from | L.P _ it features a virtually indestructible 1.C with short circuit
and thermal protection. The kit consists of | C.. heatsink, P.C. board. 4 resistors, 6 capacitors
mounting kit. together with easy to follow construction and operating instructions. This amplifier is
ideally suited to the beginner in audio who wishes to use the most up-to-date technology available
FEATURES: Complete kit — Low Distortion — Short, Open and Thermal Protection — Easy to Build
APPLICATIONS: Updating audio equipment — Guitar practice amplifier — Test amplifier — Audio
oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R M.S. into B{) DISTORTION 0.1% at 15W

INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz — 3dB

SUPPLY VOLTAGE > 18V

Price £5.22 + 65p VAT P&P free.

The HYS0 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 §00mV

QOUTPUT POWER 25W RMS in 8() LOAD IMPEDANCE 4-16Q) DISTORTION 0.04% at 25W at
TkHz

SIGNAL/NOISE RATIO 75dB. FREQUENCY RESPQNSE 10Hz-45kHz - 3dB

SUPPLY VOLTAGE *+ 25V. SIZE 105.50 25mm

“Price £6.82 + 85p VAT P&P free

The HY120 is the baby of |.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
Five connections — No external components

APPLICATIONS: Hi-Fi — High quality disco — Public address -— Monitor amptifier — Gurtar and
organ

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

QUTPUT POWER 60W RMS into 8) LOAD IMPEDANCE 4-161)} DISTORTION 0 .04¢9

Thermal protection

at 60W at

1 kHz . N N .
SIGNAL/NOISE RATIO 90dB. FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+35v.

&P 114 x 50 x 85mm B

Price £15.84 + £1.27 VAT P&P free.

The HY200, now improved 1o give an output of 120 Watts, has been designed to stand the most
rugged conditions, such as disco or group while still retaining true Hi-Fi performante

_FEATURES: Thermal shutdown — Very tow distortion — Loadlline protection — integral Heasink
No; external components

APPLICATIONS: Hi-Fi — Disco — Monitor -
SPECIFICATIONS:

INPUT SENSITIVITY 500mV .
QOUTPUT POWER 120W RMS into 8Q) LOAD IMPEDANCE 4-16Q. DISTORTION 0.05% at 100W ar
1kHz

SI??\/}L. NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE |

Power Slave -~ Industrial — Public address

SIZE 114 x 100 x 85mm )
Price £23.32 + £1.87 VAT P&P free.

“The HY400 is |.LP.'s “Big Daddy of the range producing 240W into 40! It has been designea tor™

high power disco or public address applications. |t the amplitier is to be used at cantinuous high power'
levels a cooling fan is recommended The amplifier includes all the qualities of the rest of the family to
lead the market as a true high power hi-fidelity power module

FEATURES: Thermal shutdown — Very low distortion Load line protection No “external
components

APPLICATIONS: Public address — Disco — Power slave — Industrial

SPECIFICATIONS:

QOUTPUT POWER 240W RMS into 4Q). LOAD IMPEDANCE 4-16() DISTORTION O 1% at 240W at

1 kHz

SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE yOHz-45kRz
45v

INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm

Price £32.17 + £2.57 VAT P&P free.

3dB. SUPPLY VOLTAGE

PSU36 sunable for two HY30's £5.22 plus 65p VAT P/P free

PSUSQ suntable for two HY50's £6.82 plus BSp VAT P/P free

PSU 70 sunable for 2 HY 120's £13.75 plus £1 10 VAT P/P free

PSUS0 sunable for one HY200 £12.65 plus £1 01 VAT P/P free

PSU180 sunable for two HY2000's or one HY400 £23.10 plus £1 85 VAT P/P free

B148ppius bp vAi

Please Supply
Total Purchase Price

Account number
Name & Address
Signature

5—240 Watts!

TWO YEARS GUARANTEE ON ALL OF OQOUR PRODUCTS

| Enclose Cheque [0 Postal Orders 01 Money Order OJ
Please debit my Access account O Barclaycard account O




MINI-ADS s cLassiFieD

SECURITY
PRODUCTS

Designed for the Do-It-Yourself market

Radar, Infra-Red. and many other items
able. Send for details

Please add 12%2% VAT + £1 P&P

44 St Andrews Sq
Glasgow G1 5PL
041-55267310r 2

Easily
installed. Full instructions supplied. As supplied

to the trade
Magnet and Reed switch Flush 65p
Surface 70p
Pressure Mats Large £1.20
Stair 80p
Bells and Sirens from £5.00
Bell Covers — Mental - Plastic coated £5.00
Window Foil self adhesive £2.20
Foil Blocks 15p
Door Loops complete 70p
Key Switches top grade £2.50
Control panels from £18.75

avail-

STRATHAND SECURITY

PRINTE
CIRCUITS
HARDWARE

Comprehensive range Constructors’ Hardware
and aceessories.

Selected range of popular components.

Full range of ETI printed circuit boards,
normally ex-stock, same day despatch at
competitive prices.

P.C. Boards to individual designs.

Resist-coated epoxy glass laminate for the
d.i.y. man with full processing instructions {no
unusual chemicals required).

Se_miI 5p for catalogue.
RAMAR CONSTRUCTOR
SERVIGES
MASONS ROAD
STRATFORD-ON-AVON

WARWICKS. Tel. 4879

@.B’s

‘*'\% A

Ty |
_' H.mn.ur (A,

= &

.

your order

TAvaiable for aII ETI projects
ix 0 . lfrom day one of ETi, 'phone

7 | I\

v sided Pax PCB mat, four
43/4” x 6%2" 99p all up

¥ | SPECIAL OFFER—Single

off,

AP E‘i Y

35 GROSVENOR ROAD, TWICKENHAM

&

MIDODLESEX TW1 4AD  Tei: 01-891 1923
I - —

Standard or ‘FR-Glapex’ fibreglass P.C.B.'s
fqr ETI projects supplied tinned and drilled.
ET.1. 541 . 68p 3 Channel tone

ETI1.549 | 77p control . 63p

S68 VDUa (Mod) Digital Therm
255p. o 12p

S68 VDUb (Mod) Clock A . 97p

249p Clock B . 197p
S68 Mainframe Companda 152p
PSU 81p Rev Monitor 89p
?§68 CPU . 226p Freezer alarm 46p
S68 TTY . - 193p

PLUS Spsclal gff_ers now valid till Mar. ‘78

ltem 1: Full set S68 pcbs (VDU a & b, PSU,

CPU) only £6.75 per set.

Item 2: ETI 804 TV Game, £1.00 each

Item 3: ETI 480 + 480 PSU, £1. 80 per pair _

“All prices shown include VAT. Add 20p post &
packing

P.C.B.s also available for this month's ETI'

projects. Send SAE for full list of available

217 TOLL END ROAD. TIPTON,

WEST MIDLANDS DY4 OHW

—

GOLD PLATED

5-Function module.

Exceptional offer

called bargains
Retail value £69.95 but very slight marks

limited quantity at £19.95 inc. {AT

To be sold boxed, unused. in good w

own wear or electronic experimentation

Offered subject to being unsold

PRESCOTT CLOCK & WATCH CO.
Prescott House, Humber Road
London NW2 6ER, England
Telephone 01-452 9871

NEW GENTS LED

BRACELET WATCHES
f@ Swiss 10 micron gold

plated case.

Hughes 786,432 Hz

Mineral crystal glass.
Battery access hatches

only to readers of E.T.1.
Not to be confused with many electronic so-

on the

bracelets and some cases enables us to offer a

orking

order but without guarantee; suitable for your

LTD.

Hi-Fl BARGAINS

Special low prices for repair yourself (RY*) Units

Futl
Price RY Price”
20W stereo Hi-fidelity Amp £52.00 £26
P&P £1.50
Hi-fi stereo cassette Deck £51.00 £36
P&P £1
25W stereo amp, plus
tumtable in case £123.00 £60
10W tuner amp plus auto- P&P £2.50
change in case £125.00 £60
70W speaker system full hi-fi P&P £2.50
spec. (carries full guarantee) £195.00 pr ggi 221

Range of repaired Videotone speakers at keen prices
fully guaranteed. Send for list

ALL PRICES INCLUDE VAT

The repair yourselt (RY") items are brand new and
complete with only minor faults. Full spares are available
at low prices and there is a better than 75% chance of
the unit being perfect

These are incredible bargains to the enthusiast with
limited tunds.

ELBAR INDUSTRIES

7 Cheriton Avenue, Bromley, Kent
Telephone: 01-690 1916

K TTTT—

XN >

NS |
N L R

AND INSTRUMENT CASES

Aluminium box with lid 2 Section case. Black pvc

and screws coated top and aluminium
3x2x1 42p base
4x3x1Y 49p L w H Price
4x3x2 56p 6x472x2 £1.25
6x4x2 62p 6x4x3%2 €1.37
6x4x3 72p  8x5%x2% £1.50
8x6x2 97p  10x6%x3 £1.95
Bx6x3 . 1.08p

alt prices incl, p&p

Sheet aluminium standard and cut 10 size, self- -tapping
screws, nuts bolts and washers. Pamphlet on our full
range of cases supplied with every order or send a
stamped self addressed envelope 1o HARRISON
BROS., P.O. Box 55, Westcliff-on-Sea, Essex,

Manufacturing service of sheet metal parts for trade;
send drawing and s.s.a.e. for quotation.
v .
BARGAIN FOR
ELECTRONIC HANDYMAN

Size 95 x 65mm
1977/78 model 4MHz quartz alarm,
made in the Black Forest by Kienzle.
Offered as new, unused, but with slightly
marked cases.
Ideal for personal use or electronic ex-
perimentation

Recommended retail price £18.95.

Offered at £9.50 inc. VAT with normal
movement guarantee while stocks last.
Prescott Clock &
Watch Co. Ltd.

Prescott House, Humber Road
London NW2 6ER, England
Telephone: 01-452 9871

BARGAIN BUYS. 1702A EROMS, £3.50
each + 15p post and packing. LM309K 5V
Regulators 85p each + 15p post and pack-
ing. DID’s VDU's, to clear, £110. One VDU
with logic fault, £60. Carr. by arrangement.
Manual available. Dane Services, 2 Lupin
Close, Hinckley, Leics, LE10 2UJ

VALVES — RADIO, T.vV., INDUSTRIAL,
AND PROJECTOR LAMPS. 13930 to
1978. 4,000 types in stock. Many obsolete.
List 30p. Postal export service. Access &
Barclaycard. We wish to purchase new and
boxed valves, also projector lamps. Cox
Radio (Sussex) Ltd., Dept. ETI, The Parade,
East Wittering, Sussex West Wittering 2023
(STD Code 024366).

0.5'" LED DIGITAL CLOCK Module
(MA1012) £5.50. Postage 15p.
Just add transformer and switches.
Panel with buzzer and switches £1
extra. Has repeater alarm/snooze/
sleep/radio timer features. SAE free
details. Mr Bobker, 29 Chadderton
Drive, Unsworth, Bury, Lancs.



WATCH BATTERIES SUPPLIED for 60p
each + 15p P&P. All types available. Please
indicate battery type. Hayes Audio, 44 North
Crescent, London N3.

280 MICROPROCESSOR FAMILY:
Z80CPU £20.00, Z80P10 £13.50, ZBOCTC
£13.50. All include Post/Packing U.K. only.
Crowan & Wald Ltd., Manor Mill, Crowan,
Praze, Camborne, Cornwall.

NEW QUALITY STEREO AMP CHASSIS.
60w (RMS). Protected 3Q2 min. 0.03% THD,
12/30V Wkg. 20 trans., din socks, controls:
Select, V/C, etc. Boxed, data, £9.95 (inc)). K.
Lawrence, 1 Regent Road, llkley. W. Yorks.

ICL LINE PRINTER ASCIl coded TTL
input. Full documentation £50. Three
MCM 6810 static rams £10. Expertise in
6800 Microcomputer Building, trouble

shooting, programming. 01-960 2042.

PLATINUM, GOLD, SILVER, etc. etc. etc

Top London prices.

DOUG HOLDEN

Shore Road, Perth
Tel. 24137 or 24544

MINI-ADS: 31/4" x 21/8'", 1-3 £31, 4-11 £29, 12 or more £28 per insertion. CLASSIFIED DISPLAY:
15p per word. Minimum 25 words. No P.Q. Box Numbers can be acéepted without full address.
Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF.

CATALOGUE/ORDER FORM

AN prices include VAT.

Name

Send stamped
addressed envelope
for catalogue /order
form and up to four

priced lists of components for
ET) projects from January, 1978.
Examples from Ace Range.

P&P FREE over £2.

SEND S.AE

Agdress

B2t on ACEUD your sieeue!

POLYPROPYLENE TRAYS

|deal for use as storage trays for small
components or as PCB etching trays. 8%’ x
57 x 2’ deep, orange colour. 10 off 25p
each, 100 off 20p each, 500 off 15p each,
1000 off 12p each, 5000 10p each
174B High Street, Skelmersdale
Lancashire WNB8 BAF

ACE MAILTRONIX LTD
Dept. ET1 Tootal Street
Waketield W Yorkstire WFI 508

PLEASE MENTION ETI WHEN
REPLYING TO ADVERTS
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LEADER Electronic Kits

va

Digital Clock Kits

In 24 hol 1on (K11 No

).€ h brightness Red L
case with Optical grade red perspex fr
240v 50 construction.

Rec. Retall £13.99 AT/P&P Ex. VAT £12.95)

Bench Power Supply LPU102

anable voltage power supply kit witl

& e
oKl
£18.75 . P& £17.36

Laboratory Power Supply LPU103

a sxceptional

ge
th curre

t knob

‘LEADER" Electronic kits are distributed by Arrow Electronics Limited, Leader House,
“optfold Road, Brentwood, Essex Tel: 0277 219435 Telex 99443

Due to massive purchases, in many cases direct from the manufacturer we are now sble 1o offer
TTL and CMOS at considerably reduced pricas. We stress that all devices are brand new and 'yll

specification from leading only (Texas, i ITT, F ild, etc.}).
discount regardiess of mix 254 10%, 100+ 15%, 10004 20%.

st

7400 12p 7451 13p 74125 45p 74185 120p 4028 70p
7401 12p 7453 13p 74126 46p 74186 720p 4029 80p
7402 12p 7454 13p 74128 62p 74188 540p 4030 50p
7403 12p 7460 13p 74132 70p 74190 110p 4033 130p
7404 13p 7470 28p 74141 $8p 74191 100p 4035 110p
7405 13p 7472 22p 74142 202p 74192 100p 4040 90p
7406 29p 7473 26p 74143 202p 74193 110p 4041 80p
7407 28p 7474 26p 74144 202p 74194 92p 4042 75p
7408 14p 7475 30p 74145 65p 74195 85p 4043 85p
7409 14p 7476 26p 74147 135p 74196 92p 4044 85p
7410 13p 7480 45p 74148 120p 74197 92p 4049 45p
7411 18p 7481 90p 74150 100p 74198 150p 4050 45p
7412 21p 7482 80p 74151 60p 74199 150p 405! 88p
7413 25p 7483 75p 74153 60p CMOS 4052 88p
7414 54p 7484 90p 74154 106p 4000 15p 4053 88p
7416 27p 7485 90p 74165 63p 4001 15p 4055 100p
7417 27p 7486 26p 74156 63p 4002 16p 4060 100p
7420 13p 7489 200p 74157 63p 4006 95p 4066 50p
7421 28p 7490 35p 74159 170p 4007 16p 4068 25p
7422 17p 7491 65p 74160 80p 4008 a4p 4069 20p
7423 25p 7492 45p 74161 80p 4009 #6p 4070 20p
7425 22p 7493 36p 74162 80p 4010 50p 4071 20p
7426 25p 7494 80p 74163 8Qp 4011 15p 4072 20p
7427 25p 7495 55p 74164 a0p 4012 16p 4073 20p
7428 34p 7496 62p 74165 80p 4013 4sp 4075 20p
7430 13p 7497 240p 74166 100p 4014 85p 4076 110p
7432 24p 74100 95p 74167 270p 4015 8op 4078 22p
7433 32p 74104 40p 74170 170p 4016 45p 4081 19p
7437 24p 74105 40p 74172 400p 4017 8op 4082 20p
7438 24p 74107 28p 74173 120p 4018 gaop 4502 80p
7440 13p 74109 45p 74174 90p 4019 45p 4507 52p
7441 §52p 74110 46p 74178 70p 4020 95p 4508 230p
7442 55p 74111 70p 74176 90p 4021 85p 4510 110p
7443 90p 74116 160p 74177 90p 4022 85p 4511 100p
7442 90p 74118 82p 74178 120p 4023 15p 4512 85p
7245 70p 74119  130p 74179 110p 4024 68p 4516 110e
7446 70p 74120 82p 74180 92p 4025 15p 4518 100p
7447 66p 74121 26p 74181 195p 4026 135p 4520 110p
7448 60p 74122 40p 74182 75p 4027 52p 4528 a5p
7450 13p 74123 55p 74184 120p 4028 70p 4585 105p

55527p 74120p LM380 76p

Prices VAT inclusive. Please add 20p for carriage. Send large SAE for our more détaiied list containing
i . 18SISt0rs, itors, etc. Overseas postage 3t cost

C. N. STEVENSON (ET6)

22 Tiverton Drive, London SE9 2BY, England

NASCOM 1
Microcomputer

for the Hobbyist

THE ONLY COMPLETE MICROCOMPUTER
AVAILABLE TO THE HOME CONSTRUCTOR

FEATURES:
Supplied in Kit Form for Self-Assembly
Full documentation supplied
Includes Printed Circuit Board
Full Keyboard included
Interfaces to Keyboard. Cassette Recorder & T.V.
2K x 8 RAM
1K x 8 Eprom Monitor Program:
Powerful Z80 CPU, Mostek
x V1 6 line x 48 Character Display Interface to standard, unmodifed
V. set
* On board expansion to 2K x 8 Eprom
* On Board Expansion Facility for Additional 16 Lines 170
* Total expansion to 256 Input Ports and 256 Output Ports

* %t

SOFTWARE FEATURES:
* 1K x 8 Nasbug Program in Eprom

* Provides 8 Basic Operator Commands including single step

* Expandable Software System via additional user Programs in
Ram of Eprom

Manuals £I 97.50

Separately Complete Kirs +VAT 8% SOIeLApSOimed
£3.50 POST £2.50 (e leli]
. Stockists

Afte- sales service available

v
ys All mail to: Henry's Rad.o 404 Edgware Rd, London W2

LONDON W2. 304 6 Edgware Road. Tel: 01.723 1008

TWO NEW SUPERMODULES
170W INTO 4 OR 8 OHMS

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

Write of phone for more information and biased opinions.

Home  Europe . i
POWER AMPLIFIER MODULES THD. anrw::le‘r' ﬁm
CE 608,60W/8 ohms 35-0-35¥ ......... £16.30 £16.60 i
CE 1004 100W/4 ohms 35-0-35V €192 £1930 | 4  Insignificant

CE 1008 100w /8 ohms 45-0-45Y . £23.22 £23.00 Siew Rate Limil 200/

CE 1704 170W/4 ahms 45-0-45V 2007 £2846 | gvecte B

CE 1708 170W/8 Ohms 60-0-60v ... .. .. £31.90 £31.04 Freq. Response - 10Mz—35KHz.
TORDIOAL POWER SUPPLIES —3d8

CPS 1 for 2 x CE 608 or ¥ x CE 1004 . £14.47 £18.40 Stability : Unconditional
CPS 2far 2 x CE 1004 2/4 x CE608 .. ... £1682 £20.57 Proteclion . Drives any load
CPS 3for 2x CE 1008 or | X CE 1704 ... £17.66 £21.35 safely

CPS 4 for 1 x CE 1008 . £1531 £19.18 Sensitivity © 775my [250mY or
CPS 5 for 1 x CE 1708 ...... £2268 £26.50 100mY on Request]
CPS 6 tar 2 x CE 1704 or 2 x CE 1709 . £23.98 £27.70 Size : 120 x 80 x 25mm
HEATSINKS

Light Duty 50mm 2°C/W .. .. .. A £0.90 £1.30 C R I M SO N
Medium Power 100mm 1.4°C/W .. ... .. .. £1860 £2.40

Oisco/Group 150mm 1.1°C/W ... ... £230 £385 ELEKTRIK

THERMAL CUT-OUTS Please note our new address and
Recommended for improved refiability felephone number: Stamford House.
70 C for use with Iree air heatsink ... ... .. £1.60 £1.90 Stamford Sireel. Leicester LE1 SAL.
400 For use with fan cooled heatsink .. .. .. £1.60 £1.90 Telephone |0533) 537722.

Home prices include V.A.T. and postage. C.0.D. 90p extra, £100 iimit. Export no
problem. European prices include carriage. insurance and handling, payment in Sterling
by bank draft, P.O., International Giro or Money Order. Outside Europe, please write for
specitic quote by return. Send SAE or two International Reply Coupons for fuil literature.
Favourable trade quantity price list on request. High quality pre-amp circuit 20p
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LINEAR ICs

L 702 M252AAW

1162 709C 14 M253AAW

710% MC1303

741C* 8 pin MC1304P

33 CARDIFF ROAD, WATFORD, HERTS., ENGLAND i ‘ e 70| MCi310P
‘MAIL ORDERS, CALLERS WELCOME. Tel. Watford 40588/9 : 3

ALL DEVICES BRAND NEW, FULL SPEC. AND  FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p° TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. SEND S.A.E. FOR OUR FREE LIST.

MC1458P'
MC1496
MC1710C
MC3360P
MFCE040w

IS

PPPRPPRPR DD DO~

Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, all prices
VAT are exclusive of VAT. Please add 8 % to devices marked#. Yo the restadd 12> % .
Woae stock thousands more items. Send a large S.A.E. for our Free Stock List. It pays to visit us. We are
situated behind Watford Football Ground. Nearest Underground/BR Station: Watford High Street.
Open Monday to Saturday. Ampla Free Car Parking space available.

) ”
NES56DBw
NESBO
NE *
NE *
E565AW

NESBE *

N

POLYESTER CAPACITORS. Ax:
400v: I 8Bp: guigep; U
4 5 14p; ;0 : : 6 4Sp.
: 3p: 30 38p; 4 /47p.
DUBILIER: 1000V: 00 8 2218p; i : 5 47 43p

@

POLVESTER RADIAL LEAD V.lue M B FEED THROUGH
0 7p; 0 ¢ ) 68 0 ; 12p; CAPACITORS
314p; o “16p; 0-6820p; 1 0 24p; 1 527p; 2 2 31p 1000pF /350v  8p

ELECTROLYTIC CAPACITORS: Axial lead type [\Ialues are n pF)

63V:0-47 1.0.1-5,2.2 2.5 3-3 47 6.8 8 10,15 22 9p; 47 32 60 12p; 63. 100. 27p; 50V: 100
7p: 50100 220, 25p; 470 50p; 1000, 2200 68p; 40V: 22 33 9p; 100 12p; 3300 62p; 4700 64p;
35V: 10,33 7p; 330 470, 32p; 1000. 49p; 25V: 10 22 47 6p; 80 100 160 8p; 220 250. 13p; 470
640, 25p; 1000. 27p; 1500. 30p; 2000 34p; 3300 52p; 4700 54p; 16V: 10,40, 47 .68 7p; 100 125
8p:; 470 16p; 1000, 1500 20p; 2200 34p; 10V: 4. 100 6p; 640. 10p; 1000 14p.

TAG-END TYPE: 70V: 2000, 98p; 4700, 121p; 50V: 10.000 256p; 3000 75p; 40V: 4000 70p; 2500
65p; 26V: 4700 48p; 2000 37p; 40V: 2000 + 2000 95p. 325V: 200 + 100+ 50+ 100 190p.

TANTALUM BEAD CAPACITORS | POTENTIOMETERS AB or EGEN OoPTO
Carbon Track < Log & W L ues | ELECTRONICS
TR & K vi Single gang | LEOs + clip
20V:1-5 16V: 10uF lapeach 22 25p. 26p | TIL209 Red
47uF 100 40p. each ) M 26p | TIL211 Grn
10V: 22,F 33 47 6V: 47 68 100 M 55p | TIL212 Yeliow
3V:68 100uF 20p each R M il gang sten 70p | 2" Red
2" Amber Green
MYLAR FILM CAPACITORS SUIDER POTENTIOMETERS volow
|oov ) 0005 1uF 0-25W log and linear values 60mm OCP70
uF 5K-500K{ single gang ORP12
14 016 02 7. 50V:0 47, F 10K 500K(? dual gang MNGT7T & , 21 IN3615% 1385
Seif Stick Graduated Bezels 7 Seg Displays 17 1 2 2N3663
CERAMIC CAPACITORS 50V TIL312CAn 3" 128 s 77x503 19| 283702
Range: 0-5pF (o 10.000pF pRESEY POTENTIOMETERS TIL313CCh 3" 125 | 1 ) Z1X504 2N3/03
0-0154F 0-0224F 0-033uF MU Miniatore Vertica TIL321 CAn 6130 | A 71 @ Z1x531 IN3704
0.047,F 4p 0 1pF ! TIL322 CCth 57130 y ZTX550 2N370%
SW 10013 3M: Horr  large DL704 C Cth 99 1 2N526% 2N3706
SILVER MICA Values 1 pi 3 4 7MU Vet 0L707 C.A K ( 2NBUEw 2N3707
6. 2 3.4/ 68 7 DL747CA : 2NB97 % 2N3708
0 120 150 220  9p ca ) FND 357 5 2N69Bw 2N3709
30 360 38( RESISTORS — fie make & LCD 3801 3Y% digi ] ! £25 2N699w IN3710
16p cach iipmabidek g 995 7 N706AW
0 X ) 2 g E g )
1000 1800 2 200 20p each N lrsiNssh% \E/ZA; 11959;: ?2* SWITCHES & g:;gJ:
CERAMIC TRIMMER CAPACITORS 0.4 M 2 1.5p TOGGLE 2A 2502‘;., ING 14w
SRR G S e S 1 ¢ e - e
MINIATURE TYPE TRIMMERS ( o Resistars of enen | 4Poleon off  5dp 1 ) 2N920 %
2 5-6pF 3-10pF 10-40pF 22p xed val SUB-MIN TOGGLE 2N930w
25pk 545pF 60pF 88pF 30p SP changeover  59p ; g 2N9B 1w
= ‘ SPSTon/offt  54p INI13 1w
COMPRESSION TRIMMERS DIGITAL PANEL METER DPDT 61tags  70p g
340pF 10-80pF 25 190pF 25p EHMarchl 978 Compiats OPDTcente off  79p
100 bOORF 1250pF asp Kit now available DPDT Biased ~ 115p
— — SLIDE 250V: ADT A8
JACK PLUGS SOCKETS ' Minimum IR Mo | nigiw
- — —_ ADPciover  16p 2
Screened v moule s order AOPOT 130 | arqiam
e witt vuprers 4 4 pole ¢ / over 2ap Flibw

break 1Mp £2 PUSHBUTTON AF116w%
12p

18 ] Sgg?g kwq’q.d N > N NT671
b ea onvofi 60p [ Ablli% : N16718%
15p 22 please SPDTc/over  65p | Ar12om : ; 2N1893 %
DPDT 6Tag  85p | Ar)onu A 1A 2N1986
in L 126 3 16
SOCKETS| In Line | o\ |TCHES # PUSHBUTTON: ' . gzy n:
M Non Locking i L E :
2 PIN Loudspeaker ™ 209 Push 10 Make 15p Push 10 Break 25p (j: ; 5 2%“‘ 3“}
3 4.5Audio ROCKER: iblack| on otf 10A 250V 23p  x B 01 2 IN2220A%
ROTARY: Make your own Rotary Switch up 10 6 . :
CO-AXIAL (TV) 14p 10 | ooie 12 wavs Compiete snaitng sssemily Go g o
Switch availabl ASY26w >
5p single nomnv AJJU ABLE STOP) 1 pole 212 )
8p double 2p 26W AW 4p. 2 3W a1p
Metal screened 10p 3-way ROTARY: Mars 250V AC 4 Amp asp

ACVQ l

o

BANANA 4mm 12p DIL SOCKETS ® {Low Profile — Texas) .

2mm 10p 8 pin 10p; 14 pin 12p; 16 pin. 13p; 20 pin, 27p; 3 1629555118
Tmm 8p 24 pin. 30p; 28 pin, 42p; 40 pin 58p. M

M
MF

MP
MP

ETI 583 eth [0 i
GAS MONITOR ’

All parts available.
Gas Sensors TGS109, 308,

8128&813 385p" | RHYTHM GENERATOR

SEELES (e 2o AUy Build this PE (Jan. '78)

Easibuild Low Cost Rhythm
Generator. We are the soie
suppliers of the complete Kit

DIGITAL PANEL including the case, pre-drilled

METER printed front panel and the Ergle TX341

) | ) Printed Circuit Boards send sae T CyvT g B:mGE LA ke
& Yy |

Intersil Evaluation Kit £21.52 for leaflet. AAZ1S5 0AD1 ’ e s g:?ggx 120

plus 30p p&p

. . . AEY 0A85 6A400V 92
All parts as per ET| £23.85" Sampleie (98 [pmes el VAT 2 0A200 ITENERS ] BY164 56

plus 30p p&p £49.95 only 12 JNASZ}%Z ) ! TRIACS =
ICL7106 £9.75" Plus P&P £1 ; Na0o1 2+ o 3h 500y 148
LCD3901 £9.95 | o ready built Units add ST Adiy 3
£1500 A N4OO8 7w 15A 400V 240
IN4148 A 40430 10

I 3A 100vVs 1 A 40528 87
(TV Games & Rhythm Gen. Demonstration on at our shop) R e P L pois B

-5 b
R I I S I Sy

N
2N301 1%
IN3053%
N3054 »
YN 23
N310¢

=P

)

TX314
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averything for the modern DLY electronics enthusiast and more.

100W RMS STEREO DISCO

A genuing 100W RMS per channel (both channels driven) stereo disco
with auto fade on microphone. VU meters. full moniloring and cueing
tacilities and a very high

10 CHANNEL STEREO
GRAPHIC EQUALISER

A new design with no difficult coils to wind. but a specificalion thai
puts it in the top-flight hi-fi class. All this for around £70 including
fulty punched and printed metalwork and woodwork. Send for our
companent schedule now. Full consiruclion details price 25p. (All
prices include ¥.A.T. and p.&p.).

quality light show. Cam- Ve
piete construction hooklel
MES41 price 25p. Cabinel
comes complete wilh lid
and carrying handles.

_

The very low distortion sine wave |

>

[ =
o

VERY LOW-DISTORTION
AUDIO OSCILLATOR

i ourput 1s suitable
for testing very high quality
hi-fi audio eguipment  Also
includes square wave output
Range 20Hz 1o 26kHz Output
0OV to 1V in three continuously
variable steps Total cost
Full construction
details in our catalogue Send
the coupon below. now! (All
prices include V AT and
p.&p.

around £2°

Over 35 pages in our calalogue devoted to hundreds ol
uselul 1.C.s. All with dala, pin conneclions and many

L

coupon now!

INTEGRATED CIRCUITS

ith applications circuils and projects to build. Post the

oo
UL

URUUULILLILRA D \‘\_..

our newsletters. [All prices include V.AT. and p.&p.j

PEDAL UNIT

A complelely sell-contained pedal unit. 13-note. 2-Octave
range. 4 organ stops. 1l can be added to any organ. A reaily
unusual extra is the bass guitar stop which uses four
2nvelope shapers [o give a real bass guitar sound. A must lor
he solo guitarist. Full construction details in our calalogue —
ao0st the coupon below. now!

ELECTRONIC IGNITION
SYSTEM

A high performance electronic ignition system that saves fuei,
cuts points wear. gives strong spark and easy slart even with
very low battery. improves engine power al high revs. Change
back to conventional system in seconds. Total cost around
£14. Full construclion delails in our calalogue. Send the
coupon betow. now! [All prices include V.A.T and p.&p.}.

IT'S AFANTASTIC BESTSELLER!
216 big (1" x B”) pages! Over a thousand

illustrations! Over 30 pages of complete

projects to build! Thousands and thousands of

useful components described and illustrated!

No wonder it's a bestseller!
DON'T MISS OUT! SENND 60p NOW!

"MAPLIN ELECTRONIC SUPPLIES
PO.BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephone: Southend (0702) 715155
Shop: 284, London Road, Westcliff-on-Sea, Essex

iClosed on Monday! Telephone. Southend (0702} 715157

The Inlernationz 4600 Synthesiser. A very comprehensive unit.
Over 400 sold. We stock all the parts costing less than £500
including fully punched and prinled metalwork and a smart leak
cabinet. Far less than half what you'd pay for 2 ready made
synthesiser of equal quality. Specitication on request. Full
~ constructiom details in our construclion book £150. [All prices
include V.AT. and p.&p).

TOUCH-SENSITIVE PIANO

The revolulionary new IC A¥-1-1320 first seen on ‘Tomorrow's
world is not available. Complete kit of IC's o build a 60-note
piano (18 x 1C's| order as HQS3H price £36.86. Preliminary
circuit defaits in our October newsletter. Complele design. pcb’s
altractive veneered wooden cabinet availahle soon. It's the most
realistic-sounding electronic piano we've ever heard and
inciudes simulated damping. loud and soll pedals. Full details in

( A !
\i{u : m_.irl

SWITCHES

We slock a wide range of switches including a really
low-priced high quality interiocking push-button swilch
system which is extremely versalile. We've gol toggle
swilches. slide swilches. push switches. rotary
switches — here are dozens to choose from. bul il's
only a tiny part of our fantaslic range.

SYNTHESISER

NAME

ADDRESS .

Our bi-monthiy newsletter keeps you up to date with latest
guaranteed prices — our latest special offers -
details of new projects and new lines. Send 30p
for the next sixissues (Sp discount voucher with each copyl.

POST THIS COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

Please rush me a copy of your 216 page catalogue
I enclose B0p, but understand that if | am not completely
satisfied | may return the catalogue to you within
14 days and have my B80p refunded immediately






