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electrovize

ELECTRONIC IGNITION

KITS OR READY BUILT

IS YOUR CAR

AS GOOD AS
IT COULD BE ?

* Is it EASY TO START in the cold and the damp? Total Energy
Discharge will give the most powerful spark and maintain full
output even with a near flat battery.

* Is it ECONOMICAL or does it ““go off” between services as
the ignition performance deteriorates? Total Energy Discharge
gives much more output and maintains it from service to
service.

Y Has it PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge
gives a more powerful spark from idle to the engines max.
{even with 3 cylinders).

* |s the PERFORMANCE SMOOTH.The more powerful spark
of Total Energy Discharge eliminates the ‘near misfires whiist
an electronic filter smooths out the effects of contact bounce
etc.

Y Do the PLUGS and POINTS always need changing to bring
the engine back to its best. Total Energy Discharge eliminates
contact-arcing and erosion by removing the heavy electrical
load. The timing stays “spot on’ and the contact condition
doesn‘t affect the performance either. Larger plug gaps can be
used, even wet or badly fouled plugs can be fired with this
system.

Most NEW CARS already have ELECTRONIC IGNITION.
Update YOUR CAR with the most powerful system on the
market - 3% times more spark power than inductive systems -
3% times the spark power of ordinary capacitive systems, 3
times the spark duration.

Total Energy Discharge also features:

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO
INTERFERENCE, CORRECT SPARK POLARITY and
DESIGNED IN RELIABILITY.

* IN KIT FORM it provides a top performance system at less than
half the price of competing ready buift units. The kit includes:
pre-drilled fibreglass PCB, pre-wound and varnished ferrite
transformer, high quality 2uF discharge capacitor, case, easy
to follow instructions, solder and everything needed to build
and fit to your car. All you need is a soldering iron and a few
basic tools.

" FITS ALL NEGATIVE EARTH VEHICLES
6 or 12 volt, with or without ballast.

OPERATES ALL VOLTAGE !IMPULSE TACHOMETERS:
{Older current impulse types need an adaptor).

STANDARD CAR KIT  £15:90 | ;s
Assembled and Tested £26-70 P.(& P.
£1(U.K.}
TWIN OUTPUT KIT £24-55 | prices
For Motor Cycles and Cars with twin ignition systems include
Assembled and Tested £36-45| VAT

SEE=  ELECTRONIIE DESIGN

Dept. C - Magnus Rd - Wiinecote

Py N Tamworth B77 5BY
i A tel: 0827 281000

The basic function of a spark ignition system is often lost
among claims for longer “burn times” and other marketing
fantasies. It is only necessary to consider that, even in a small
engine, the burning fuel releases over 5000 times the energy of
the spark, to realise that the spark is only a trigger for the
combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential
function of the spark is to start that combustion as quickly as
possible and that requires a high power spark.

The traditional capacitive discharge system has this high power
spark but, due to it's very short spark duration and
consequential low spark energy, is incompatible with the weak
air/fuel mixtures used in modern cars. Because of this most
manufacturers have abandoned capacitive discharge in
favour of the cheaper inductive system with it's low power but
very long duration spark which guarantees that sooner or later
the fuel will ignite. However, a spark lasting 2000uS at 2000
rev/min. spans 24 degrees and ‘later’ could mean the actuai
fuel ignition point is retarded by this amount.

The solution is a very high power, mediun. duration, spark
generated by the TOTAL ENERGY DISCHARGE system. This
gives ignition of the weakest mixtures with the minimum of
timing delay and variation for a smooth efficient engine.

Y SUPER POWER DISCHARGE CIRCUIT A brand new
technique prevents energy being reflected back to the storage
capacitor, giving 3% times the spark energy and 3 times the
spark duration of ordinary C.D. systems, generating a spark
powerful enough to cause rapid ignition of evefr the weakest
fuel mixtures without the ignition delay associated with lower
power ‘long burn’ inductive systems.

Y HIGH EFFICIENCY INVERTER A high power, regulated
inverter provides a 370 volt energy source - powerful enough to
store twice the energy of other designs and regulated to
provide sufficient output even with a battery down to 4 volts.

Y PRECISION SPARK TIMING CIRCUIT This circuit removes
all unwanted signals caused by contact volt drop, contact
shuffle, contact bounce, and extérnal transients which, in
many designs, can cause timing errors or damaging un-timed
sparks. Only at the correct and precise contact opening is.a
spark produced. Cortact wear is almost eliminated by reducing
the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION Total Ordinary
Energy Capacitive

Discharge Discharge

SPARK POWER (Peak} 140W W

SPARK ENERGY 36mJ 10mJ

STORED ENERGY 135mJ 656mJ

SPARK DURATION 500uS 160uS

OUTPUT VOLTAGE (Load 50pF.

equivalent to clean plugs) 38kV 26kV

OUTPUT VOLTAGE (Load 50pF

+ 500k, equivalent to dirty plugs) 26kV 17kV

VOLTAGE RISE TIME TO 20kV

(Load 50pF) 25uS 30uS

TOTAL ENERGY DISCHARGE should not be confused with
low power inductive systems or hybrid so called reactive
systems.
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AUDIO ELECTRONICS
+SALE-SALEe

: xN\/ VA
T Mg bonus for all orders
. received by 28/2/83.
2

s

Mini stereophones

with every
7206/7081/2050
N
720620K/Voll, 19 708150K/Volt.range 2050 50K/Volt pius ls"".a'ﬁ““'“ or %
ranges. doubler Hte Tester . iack plug)

with C31820

W :::E:MDZW :eim"[':swﬁsl%e ';Z:g Mi 1{2 a’Seeahova
L//f%f

TRI0 20 MHZ DUAL TRACE SCOPES |
140mm Tube: 0C to 20 MHZ: SmV sensitivity: CH2 Invert
©51820 Delayed sweep: 0.2-usec t0 0.5
sec Sweep: Modes CH1, CH2, QUAL and
ADD. List Price £539.00 inc.. VAT.

gur Price £420 inc. VAT (UK c/p£4)
CS1566A NOR, AUTO. VIOED: 0.5usec
Sweep: Modes CH1, CH2, ALT. CHOP and /.
ADD. List price £368.00 inc. VAT.

our Price £299 inc. VAT (UK c/p£4l

2 sAVEENS

SAVE £69

(Optional probe X 10 £9.45}

Mini stereophones as above
SPEAKERS & TWEETERS fﬁt for purchases of £10.00 or
more from this advertisement. |
HIF20ESM 8 ohm S
30/50 watt Bass/ 'v'::::“:m‘"‘g'“s WIFBTESM & 801 | P30S ann °
Midrange 8" £5.95 i 30/50 watt midrange | wait tweeter £2.20
(UK ¢/p£120) K e/p £120 £4.95 {uK c/p 65n)
HT252Y%" 8 ohm
3way Bohm 15 watt | SN300 4D walt
B szl g5 ,:,::sy“; £1w-325 version £1.75 30 watt Iweet;:ra
(UK c/p Tweeters & Crossovers 65p per 1-3 items)! N
STEREOPHONES ® MEGAPHONES ¢ P.A. HORNS
. 3318 10 watt mega- CHE66" 10 watt 8
A phone with siren ohm PA Horns £8.85
£t £32 £6.95 wxenosn §

(UK ¢/p £1.05)
331 without siren

528-93 05) padded earpieces:
(DKl maono/ stereo switch:

Car Speakers vol. controls -HB<

SP25/4 100z 4 ohm £3.95!(UK ¢/p 85
£6.50 E 700 Mains TV boosters &
UK ¢/p£1.05) back of set £7.95- xt

£5.95 (K /6501

E
)

CRB520 1010 20
walts 5" Tapped 4end  CRB8O 200z 8 chm
£11:95

8 ohm 200z = 5 50 TMB Masthead {2 TV's]
7 . i £7- ¢ {uKe/p
[%K c/n%?ﬁ]m" (UK c/p £1.05) El 2.95 85p)

6 band Trio AF Generator int/ext, mod. variable
o/p to 100mV. AM int 400 HZ mod.

List price £71.00 inc. VAT

ORDER BY POST OR PHONE OR CALL IN AND SEE FOR YOURSELF
WELL WORTH A VISIT! ALL OFFERS LIMITED QUANTITIES E & OE
INCy, S
va

AUDIO ELECTRONICS cimiee

301 EDGWARE ROAD, LONDON W2 1BN. TEL: 01-724 3564 [§ - AmamlciSel
ALSO.AT HENRYS RAOIO,
404/406 EOGWARE ROAD. LONDON W2

Order by Post with CHEQUES/ ACCESS.
VISA or Telephone your order. Ailow up
1o 10 days for delivery {uniess advised)
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30 Solderless
Breadboard
Projects -Book 1

axconvEaoe

BRAND NEW

VEROBLOC KIT!!
Just published by Babani, Mr. R. A. Penfolds
new 30 SOLDERLESS BREADBOARD
PROJECTS” — this book-features 30 different
trojecrs for assembly on a Verobloc, and the
it contains all pafs necessary to make:

Audio Amplifiers

Light & Dark Activated Switches

& Alarms

Timers

Metronome

Oscillators & Tone Generators

Warbling Door Buzzer

Two-tone Train Horn

Touch Switch

Reaction Game

Sound Activated Switch

Radio Receivers

Fuzz Unit ... + lots moret!
The introduction shows all the different com-

nents and explains how to use the bread-
Egard, The Verobloc layout is shown for every
project together with the circuit diagram and
an explamation of how it works. Ideal for
beginners in electronics, but also suitable for
more advanced students.
The complete kit is contained in an attractive
plastic case, which can be divided up into 15
compartments in which your components may
be stored.
Complete Kit, including book, Verobloc & all
eans £24.95; Book only £2.25; Kit without
erobloc £20.45.

;/" NOwW
REDUCED
, )’ TO £3.95

v
ELECTRO-DIAL

Electrical combination lock—for maximum
security—pick proof. | million combinations!!
Dial is turned to the right to one number, left
to a second number, then right again to a third
number. Only when this has been completed in
the correct sequence will the electrical con-
tacts close. These can be used to operate a
refay or solenoid. Overall dia. 65mm X60mm
deep. Only £3.95.

STABILIZED PSU PANEL

Al99 A versatile stabilized power su(?ply with
both vokage (0-30V) and current (20mA-2A)
fully variable. Many uses inc. bench PSU, Ni-cad
charger, gen. purpose testing. Panel ready built,
tested and calibrated. £7.75. Suitable trans-
former and pots, £6.00. Full data supplied.

HEAT SINKS
Redpoint 4W tyfe drilled for 2 X TO3. Size
130 x 100 X 32 £2.50.

OPTO SCOOP!!
7 Seg Displays from 40p!!!
0.3" CA MSI33A 50p; 4 for £1.60
0.3” CC MSI3IC 50p; 4 for £1.60
0.6” CA Dual digit MS261 90
0.6" CC 4 digit %‘15463I £1.7
027" CA TMSOI 65p; 4 for £2.00
Ali supplied with pin-out data.

AA NI-CADS - 10 for £9.95
Brand new nickel cadmium batteries by GE,
standard 1.2V @ 450mA/H. Professional qual-
ity with solder tags both ends. Special price,
£1.40 ea; 10 for £9.95; Box of 80 £65.
Ni-cad Charger: Charges up to 4 AA, C or
D celis + PP3. Only £7.95.

ROBOTICS
Motor drive + gearing, as used on “Big Trak”
computerised tank. 2 motors with magnetically
linked clutch. Supplied with data + circuits.
£4.95.

SIMON GAME o

.. . is back again. Another supply of ready buikt
PCB’s for this flashing light/pulsating tone
computerised game is now with us. Supplied
tested and working with speaker & instruc-
tions. £4.95.

REED RELAYS
Manufacturers rejects — DIL and other PCB
mounting types. SP, DP and 4P — make, break
& ¢/o contacts. Not tested, may be only par-
tially working or ofc etc, so very low price —
pack of 10 assorted £1; 25 £2.00; 100 £7.00

IN4148 - BEST PRICE EVER
Suppligd in k;;ail;ss%( 100, b)i'(s Tzihiba £2 pz
ck; | .50; 10 pacl 5; 25 pacl

B2 08 ks £115. T i

FERRIC CHLORIDE
New supplies just arrived — 250mg bags of
ganules. easily dissoived in 500m| of water.
nly £1.15. Also abrasive polishing block 95p.

1982/3 CATALOGUE
o 7sBigger! Bem& Buy onell! )
n inc. post — k what ¢l
* \youch':rs worth 60p. ey
* |st class reply paid envelope.
* Wholesale list for bulk buyers.
* Bargain List with hundreds of surpius lines.
* Huge range of components.
* Low, low prices.
Sent free to schools, colleges, etc.

1N4007 1000V iA RECTS

Motorola bandoliered—owest ever price!! 100
£2.95; 300 £8.50; |k £27; 3k £72; 10k £220.

LIE DETECTOR

Not a toy, this precision instrument was origi
nally part of an “Open University” course, used
to measure a change in emotional balance, or as
alie dea::ictor. Fui getzils o(stowl tc; use it are
given, a circuit diagram. e comzete
with probes, leads ﬁ conductgreedglly.
2 43V batts. Overall size 155X100X100mm.
Only £9.95—worth that for the case and
meter alone!f’

COMPONENT PACKS
K503 150 wirewound resistors from |W to
12W, with a good range of values. £1.75.
K505 20 assorted potentiometers, all ty|
in|cluding single, ganged, rotary and shder.
£1.70.

K514 100 silver mica caps from 5pF to a few
thzousand pF. Tolerances from 1% to 10%.

£2.00.

K520 Switch pack-20 different rocker.zsl‘i’%e.
rotary, toggle, push, micro, etc. Oniy £2.00.
Pack of disc ceramics, assorted values and voi-
tz§es — 200 for £1.00

K501 Approx 300 long leaded § & W carbon
resistors — wide range of values. Only £1.00.

STARBIRD
Gives realistic engine sounds and flashing laser
blasts — acceleratin% engine noise when module
is pointed up, decelerating noise when pointed
down. Press contact to see flash and hear blast
of lasers shooting. PCB tested and working
complete with speaker and batt clip. (needs
PP3). PCB size 130 X 60mm. = Only £2.95 |

1000 RESISTORS £2.50
We've just purchased another 5 million pre-
formed resistors, and can make a similar offer
to that made two years , at the samie

ricefll K523—1000 mixedafto +W 5% carbon
iim resistors, preformed for PCB mntg.
Enormous range of preferred values. 1000 for
£2.30; 5000 £10; 20k £36.

SWITCH BARGAIN
Push-on, push-off “table lamp” type. rated 2A -
250V ac. [0p ea, 15 for £1, 100 for £5.

GREENWELD

443D MILLBROOK ROAD, SOUTHAMPTON SOj OHX
All prices include VAT - just add 50p post. Tel. (0703) 77250}

Everyday Electronics, February 1983
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® ESTABLISHED

® 24 HOUR NORMAL DESPATCH TIME

1965

® ALLGOODS GUARANTEED BRAND NEW AND
TO SPECIFICATION

|CAPACITORS

147, 56, 68, 82,

5% Tolerance 160V

5,7,10,12, 15, 18, 22, 27, 33, 39pF 15p;
100, 120, 150, 180, 220,
270. 330, 390, 470, 560, 680, 820pF. 1n,
1n2, 1n5, 1n8, 2n2, 2n7, 3n3, 3n9, 4n7,

68
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APPOINTED SIEMENS DISTRIBUTORS 10p: 5n6. 608, Bn2, 10, 13p
Ceramic Very small 1 8,2 2, 2.7 etc, up to
CRYSTALS 1n5p sach. 1r8, 202, 303, g;r:ons, Sp.
10n, 22n, 6p; 33n, 47, 7p: 100n,
1.Cs - DIGITAL & ANALOG UE ] CRYST e || A LA T e
7418161 37 | 7413 74157 2 | 4081 14 TAB1041W 187 | 0.032768 102 4915 157  |lead spacing 100V
DIGITAL 74L8163 36 | 7414 zo 74190 48 , 4082 14 m%S%S‘N 1;3 TBAI20AS 62 | 0.100000 453  5.000 157 | 1n, 105, 2n2, 3n3m Bp; 4n7, 6n8, 8n2, 10n
4LS 74LS164 43 | 7420 15 | 74192 48 | 4093 20 | (M3914N 200 | TBAT20U 72 | 1.000 453 5026 128 [12n 15n. 18n, 220, 33n, 47n, 7p 56n. 68n,
741500 1 7418165 60 | 7430 14 | 74193 48 [ 4510 46 | LM3915N 200 | TBA400 100N 1.8432 320 6.000 167 | 7p: 82n, 100n, 8p 120n, 150n, 15p; 180n,
7415166 90 | 7440 14 | 74393 % | 4511 46 NE555V 23 | TBABOO 7% 2.000 268 6.144 187 220n, 12p; 270n, 330n, 330n, 390n, 470n,
Jas2 M| nsim s | gae 2 4511 120 | Nessea 45 | TBAIOS 75| 24576 268 65536 128 | 15p; 560n. 680n, 24p: 10mm spacing 1uF
7aS05 12 | 243174 46 9443 & | CMOS 4518 53 | NES6IN 104 | TBAB20 75 | 32768 188 8.000 188 |Zp: 15mm ‘spacing 2u2 3bp; 22.5mm,
508 3| 78175 40 | 7aas 60 | 4000 10 | 4518 4 | mCai5INB 80 | TBB1458 €2 | 3.579 128 8867 128 | spacing 1uF 400V 50p; 3.33uF 100V 69p; In
e 12| 7as101 60 | 7447 38 | 4001 10 | 4520 60 | S041E 200 | TBBI458B 40 | 4.000 102 10000 157 | depth stocks
L3 12 | 74103 40 | 7448 40 | 4002 12 | 4543 120 | s041P 121 | TCA105 120 | 4.194 128 18432 88 ELECTROLYTICS
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AL X | jasi06 48 |75 14 | 4007 1 S042p 138 | TCA105G 140 e 1o 10007105819
TSN 2 | s e (7453 14| 4008 4 | Al above prices | s89 1123 | TCA250A 186 ZENER DIODES 22/25 i3 NOOOMcH |26
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Ao 3 | 7e5242 7 | 7472 2% | 4012 5 S576A 235 | TCA345W 177 | 20W/7.5-75V £1.98 | 6.8/40 10 220076 09
el B | jasa3 7 7473 2 | 4013 2 $5768 23 | TCA671 131 1076 13 2200/16 44
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J8125 2 | Jas;e 60| 7498 3 | 4028 33 | 555 23 | SAJo5 810 | TDA4700A 546 | © .. . ion |47/100 18 47016 ae
T 4 | 7415393 60| 7495 % | 2029 45 | 7585 86 | SAS231W 260 | TDA4713A 436 | mucrs o 150 3o ion | 10073 3 47/35 18
o e 7496 a0 | 4030 16 | 556 45 | saszs1 14z | TFAT00IW 282 | Mowo w1 eccnjfpoozag) a3 688 i
a1y 110 7400 74100 80 | 4041 a4 | CA3046 78 | SAS580 196 | TLO7ICP 4B | Swe 23 n 154 soverat o | 100716 14 6.8/25 24
7408138 30 | 2990 11| 74104 40 | 4042 40 | CA30BOE 85 | SAS590 196 | TLO72CP 75 [ o-semes 2 | 100/25 1 10/63 16
748138 2 | a0 11 74107 2 | 4043 w0 | CA3130E 99 | SDABG80A TLO7T4CN 120 | , R e [ 100730 15 10716 A
Taraa 2 [F7202 2! 74121 24 | 4044 40 | CA3120E 55 586 | TLOBICP 46 |12 1o um s W | 100/63 20 1025 18
zaisue 7| 7403 12| 74123 40 | 4046 & | MIOIAN 26 | TAA761 104 | UAAIZ0 165 | 5 e e 1 Elumemloe 100100 77 22/63 s
e 13 74125 34 | 4049 2 | LM308N 8 | TAAZ61A 43 | UAAT70L 162 | iogcomecren i:.._n, o 20 6y | 220/10 1% 22/16 o
JasE ) s 15| 74126 33 | 4050 23 | LM317K 321 | TAA765A 62 | UAAIBD 186 | 1w 1035 12warsny O 1OTBP 1 220/16 16 22/25 3
Jases & | 7408 2| 74141 51 | 4060 45 | LM324N 45 | TAAB61 103 | UAAI90 141 | n iR 220125 18 33/63 24
75153 & | 7407 2| 7415 40 | 4069 14 | LM338N 8 | TAA65A 59 |XR2206 520 | %ol e % 220090 20 33110 »
MO B dime sl i uemn a) mEL R = e 2 oue 2
7418157 30 | 7a1p | Se2 0 [oon n | MIBIN. 14n Iﬁﬁ:;g;ﬁ 15 iiNise wmg | Very widerange of many |30/10 18 For ful ranges
. 470/16 18 of very many
S other types in stock 470725 19 other types
BOXES METERS Large range of types in stock; also probes, — see latest price list. 238522 2 g?a:;d/sgf c(ftar‘
lrads, accessories, etc. — 470/100 73 rent price list
R - < v PANEL MOUNTING in 50, 100, 5004A; 1, 5. 10, 50, 100, RF Chok |
igh quali acl plastic or die- 500mA; 1A either model okes ¢
cast plain or stove grey. 1, 11,47, 10, 47u4H ea ! SOLDERING IRONS
L W D aABS Plasin  Stove Gr 42p, '?OH X 53p. | Also large stocks of bits, desoldering
50 50 25 S001P  90p 5001 123p MU Range| 470H. 1mH 730 devices, accessories, etc.
:?g gg g? gggg 1:: Sgg%ﬁ :gp gggg ::p (50 x 45mm| ANTEX €240V f4.60N: X.25-240V
p o £5.30N; CSBP £5.45N: XSBP £5,56N; ST.
121 66 40 2004 115p 5004P 162p 5004 210p 28 PANEL LAMPS SV filament Stand £1.70N b £ 58N; ST
152 82 50 2005 134p 5005P 236p 5005 268p LED chrome, 3015F8mA 255 ORYX 50 watt temp. controlled £13.75N
182 113 61 2006 23p 5006P 314p 5006 401p MULTIMETERS red 54 3015F 15 mA SOLDER 500gm/18SWG £7.80N; Desolder
VERD RANGE plastic bo o el 226 e
plastic boxes reen b
L72 va 025 Lo 3 GaRANGE professional (nstrument rTEHvesﬁ ;gmv fgh efficiencyl  KNOBS black
10 5 35 im0 s 134 90 a4 21089 £7.28N 20KQ/V AC/DC/R/ Filament in red,  piastic SWITCHES
224 140 64 21090 £11.2N AC/DC/- f " amber, green of K1 skinted with
180 110 55 21391 151p dB/Transis- clear Type CK—1P/12 way, 2P/6 way, 3P/4
362 170 84 21091 £14.96N RES/dB tor Test: i Ch spot 1 Prom = A
i " 23 s m. 8 h K1, 35mm way,  way 48p; Min Toggles — S7101
sz i 14Va0ma 51 8 SPDT 57p; 57201 DPDT 80p; $7301 3PDT
VEROBOX CASES 30 x 88 Lo ) £1.64: $7203 DPDT 96p; Push Button min.
- SR i45 x 96 x K3 pointer 15 8531 ‘make/8533 break 62p; 8225 DPDT
to give a completely professional finish to a much valued rqznm, 45mm LED's K7 19 mm £1.34. :
project. Tt £16.45N
ABS, light grey top, dark grey bottom + 2 anodised panes — L }8 knurled 23 DUA,L = U%E ,Enf? clanicodedI0°3i
BC214 0 | BFR39.41 2 €1210 ¥ K8 as K7 -+ forenat On/Dff single throw 2P SDSZ
. o L Beary = green 6 ° $4p; 4P SDS4 95; 6P SDS6 £1.38; 8P SDS8
09 | BFR78.81 23 | £2506 154 Mountings, 865  Skirt 23 £1.57; 10P SDSO £2.90. Low cost D-I-L 4P
205 140 40 BC238C 09 | BFT65 119 | EB383 2 | DNSG4 850; DNSOB £1.00
205 140 75 BC239C 09 | BFT66 192 | MJ2955 90 RECHARGEA.
205 140 110 BC2588 09 | BFX29 2 | MJE3O 56 BLEICELLS, LATEST PRICE LIST
80 120 39 8C2678 16 | BFX84 24 | MIE2955 95 DISPLAYS AA 980 C 27p includes many new additions to
180 120 65 BC300 26 | BFX85 24 | MJEIOSS 70 7-segment P .
180 120 80 BC201 24 | BFX87 28 | MPF102 40 Cammon D (4AH) 376p items in. our catalogue. large
155 85 39 BC303 30 | BFX88 26 | MPS6531 40 anode PP3 cell (7- S$.A.E. brings price list FREE.
e 50 BCa3 11| VRl 24 | Meeair 3 | MANZArd7s 2V) PR3 char | CATALOGUE incl 70p refundable
125 65 30 8C337 14 | BFYS2 2 | mpsaes | MANSZAVElSw  geragsN 410 voucher JR70p |postygires LKy
125 65 39 BC338 11 | BFY90 143 | NAS206S5 81 MANS52A green ~ CHARGERS with price list.
125 65 50 8C413 09 | BR34 70 | OA47 12 110 FOR ABOVE
sote 3w | BCeNT 2 bRvis a6 | oaet 1o | Sommen AL DL
cathode
SEM|CONDUCTORS BO226 46N | BC546 10 | BSX20 2 | 0a85 OIS | MANaAred 85 ARize Toon RESISTORS
B e 14 | B1908 38 | BC547 09 | BSX26 2 | 0A202 14 MANB4A yellow
e 5 znaazo = S 14 | Baars % | 8C548 09 | BSX63 769N | 0C28 75 10  BUZZERS .
NaTe oo | 3823 50N | AC128 2 | BAS4003 36 | BC549 09 | BT106 147 | 0C29 75 MANS4A green  6-15V solid e A |1/2 3/4 watt — all 2p each, 10
1N4007 o8 | 2N3904 18| AC127 % | BAS7003 41 | BC550 10 | BT108 136 | 0C35 ™ 110 state 70 5%0'“‘: f ue 15
s o | 2n3906 1] a3 & | BATi4036 BC556 10 | BU05 170 | 0C36 90 ullard metal film 5.1 ohms — 300K Sp
11.75 | BC557 09 BU124 -3 0C84 % each, 10 of one value 40p
1N5402 1 §N4036 46§ ACI51R 8 | ggagy 33 | BCoB8 09 | BU208 180 | PM7A2 n 5% wire wound 3W or 7W, most E12 values
1N5407 18 N4058-62 09| AC153K 20 BC107A.8 16 BC559 09 BUX26 350N PN70 10 POTENTIOMETERS 1.20hms to 8K2 9p each 10 for 70pN
2NES7, N ae  Z e 2 | BC108A'B,C 16 | BC560 10 | BUX2B 545 | PN72 05
N30 24284 ACY17 158 | gCig9B/C’ 18 | BCBTY 38 | BUXBI 744 | Q4006LT 104
N 2 20| ACYIB 120 | 5c121w - 30N | BC8SO 4 | BUX85 243 | 040t0LT 115 | Carbon Rotary (P20) 100chms — 4M7 fin, =
2N1132 23| 2v4286 18| Advig 9 [ 5122y 100 | BCY3IA 157 | BUZIOA 478 | Q40255 450 |2200hms — 2M2 log. 32p each w.switch
2N1302 110 | 2N4289 23| ACY20 90 | Béy25 20 | 8Cves J8 | BUZIS 1227 | T27000 189 |87p. Dual gang {JP20) 4K7 — M2 lin, or
2N1303 58 | 2N4291 24| aCy21 8 | pcy28 2 | 8Ev70 8 | BUZ2O €23 | 128000 104 |l09 96p w.switch £1.50 CREDIT CARD ORDERS can
2N1304 62| 2N4292  21] ACY3S 170 | gcyap . | BEYTT 18 | BUZ23 787 | TAG3400 100 belscsptedivialMalllOrdeios
2N1305 €2 | 2N4991 62| ACY4) 10 | géray 2 | BCY72 18 | BUZ24 1250 | TAG209-400 8 |SLIOERS L igms, G G2
2N1306 90| 2N5062 32| ADI36 B0 | gCia7a 10 | BO30 48N | BUZ2 625 | TAG209.600 58mm, low cost 10K 1M log only 29p. Sta | 38/671/:
2M1307 67| 2N5192  110| AD142 %0 | 5¢140 10 | 80131 %@ | BUZIZ B4 120 |58mm mona 4K7 — 1M lin. or fog 74p .
"2N1308 147 | 2N5195 106! AD149 88 | gli5s = | BD132 a8 BUZ21A 637 | TIC106D a8 | stereo matched £1.26. Graduated bezels 34p VAT additional at 15% on ali UK orders
2N1309 99| ZNS457 22| ADI61 % | gC160 2 | BOI35 27 | BUZ44A 967 | TICI06M 55 |each. P OSTAGE R andneckinaNeor UK
2N1599 100 | 2N5458 V| AD162 % | acte) 2 | 80136 b4 BUZ4S5 1278 | 111260 &4 PRESET C.W.0. orders value £5.75 linc. VAT) and
IN1613 25| 2N5459 38| Af114 37 | piera 09 |y BO139 Z 0BG B | HED & |Min 10mm dia. Hrix or Vert. 1000hms — |upwards. Under €5.75 add 40p finc. VAT)
N 25 JNG0SO M| AFT1S | gcie7E 08 | BD140 2 | BUZSOA 763 | TICz260 61 |IM13p e I CRCR GO = B
2N1893 32 | 2N6057 375 | AF116 S7 | BC168A 09 | BD644 42N | BUZBAA 2143 | TIC236D 96 | Preset Cermet rectlinear type 89P 100chm ) £57.50 — 10%
2N2218A 31 | 6F40 152} AF117 110 | BE16es 09 | BOGTS D | Buao. % | Tic4ed 108 |- 1m £1.06 each Not_applicable to ‘Net’ items {shown by
2N22719A 2 | 16F40 1% AF124 AF12537 BC169B 09 | BDBSG 64 8UZ83 11.29 | mP31A % Preset Cermet 10mm dia. Horiz. or Vert. | ‘Net' after the price) or to orders paid for by
2N2222A 25 | 4OHF40 226 | AF126 BC169C 09 | gry BUZB3A 1195 | TIP32A 3 |100ohm — 29p Seoditcards
2N2369A 21 | 40361DIS AF127 37 861778 4 15 B | BUZBAA 1275 | TIP4IA & | Plesseyn MPW T moulded carbon 47chms
2N2484 25 | 40362 & | AF200 10 | aci7es e | BEIEZ Pl W @ | Tipdrce % |- 2M2 59p each. PLEASE MENTION THIS JOUR-
2646 45 | 40406 T AF239 114 | pCi798 18 | 5eras Z | Closor 45 | TIPazA 45 AL Rri LIS MCT
M Blom R MR o a0m @ eie B gScomm) o o
2N2905A 25 | 40430 101 AFY16  3ZIN. | pcyg3 09 3824‘“ W | caor TIP2955 56 ELECTROVALUE LTD
2N3053 23 | 40594 1| AFVIB) 310N | gy g9 | Brace | Cosse 126Nt | TIP30S5 85 Head Offica, Mail Order Dept and Shop
2N3054 56 | 40595 123 | AFY18EBISN BC182 09 | gra30 S 762 w0 | TISa3 50 |280 St. Judes Road, Enqlsﬁold Green, Egham, Surrey TW20 OHB Telephone Egham
2N3055 48 | 40636 147 | AFY42 481N | g&iaa 09 | Brast 31 &1406 77 | U763 50 STD 0784: London 87) 33603 Telex 264475
%xgggg 1‘; Z%g%% 1:: ﬁﬂ:?? ‘ﬁw BC202Y 120 | gp457 3 | D4 clip for { VNIOKM 56 |Aisoin Manchester for personal shoppers ar:— A
se | BC212 h
11 08 | AATI3 13 Aune) 81z 0 s & Sggg o msgﬁﬁ 12 Telaphone 61432 4945
2N3771 180 | AAT16 3] AUY22 1096 | g3 09 | Bresy 121: D1046 88 | VNBSAF 123 |EV Campurlng Shop
2N3794 21| AATTT 13| BO140 BN | piyag 08 | mrR3sa ‘sa | E1110 7% 2 % 700 Burnage Lane, Manchester Telaphone 061-431 4866
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COMPONENT KITS

An ideal opportunity for the beginner or the experienced constructor
to obtain a wide range of components at greatly reduced prices. %W 5%
Resistor kit. Contains 10 of each value from 4.7 ohms to 1M (total
of 650 resistors) . A
Ceramic Cap. kit. 5 of each value - 22010 0.010 (135 caps)
Potyester Cap. kit. 5 of each value from 0.01 1o 1uF {65 caps}
Preset kit. Contains 6 of each vatue from 100 ohms to 1M {total
665 presets s -
Nut and Bolx kit {totat 300 items): 180p
shers 50 6BA nuts
* bolts 50 6BA washers
25 6BA %" tolts

SOCKETS i
piotile
Bon 64
14 pin
16 pin
18 pin
20 pins
22 pmn
24 pin
28 pin,
40 pin 25p
Soidercon pins 60P/100

* Same ‘day despatch * Competmve prices
lity components - * In-depth stocks

Everyday Electronics, February 1983

BC108C
»BC109
BC109C
BC114
BC115
BC117
BC119
BC137
B8C139
BC140
BC141

BC213L 10
BC2i4 10
»BC214L 8
BC237
BC238
BC308
BC327
BC328
B8C337

BC142 8C338 BF256B 45 MPSASE VN4GAF 75
BC143 BC477 BF257 32 MPSUQS VNBBAF B85
BC147 BC478 BF258 25 MPSUOS VNBBAF 95
BC148 BC479 BF259 35  MPSUS5 ZTX107

BF184
BF 185
BF 194
BF195
BF196
BF197
BF198
BF199
BF200
»BF2448 22
BF245

accepted from colleges, Schools, etc. . .

s ==y
211402 75 zeoACPU 290 81Ls%6 8 SIAL ANSFORMERS IR ool
MIC 2716 205 Z80A P10 260 B1LS9Y 85 §100KkHz 235 4.43Mm.100 8 ® - j
2532 © 340 ZBOACTC 260 1488 55 1MHz 275 6.0M 140 Submin toggie Miniature mains
BEST 2732 340 ZBOA S10 900 1489 55 & 1.8432M 200 7.0M 150 @ SPST 55p. SPOT 60p. DPDT 65p. 606V, 908V, 12012V ail @ 100mA 100p each.
PRICES 4116 P20 70 Z8OADMA 1150 Epson PrintersandD K 20mM 225 8.0M 140§ Miniature toggle PCB mounting. Miniature:
81167315005 365 Z80A DART 500 Connectors now vail- § 24576m 200 10.0M 170 f§ SPOT 800. SPDT centre off 90p.  § 3VA 06.06 € 0.25A;0-0. 0-9 @ 0.15A; 0-12,0-12 © 0,124 200p each.
41 B81LS95 85 able at low lowpri 2] centre of 0. A . 5A; , 0 3A;0-12,0. X p each.
ANYWHERE! 4164 9 prices. § 3579M 95 12m 170§ DPDT 90p. DPDT f 100 6VA 06,06 @0.5A:09,09@0.3A;0-12,0.12 @ 0.25A 270 h
4.0M 140 16M 200 Standard toggle: High quality. Split bobbin construction Q
: =it SPST 35p. DPDT48p 6VA 06,06 @0.5A,; 09, 0-9 @ 0.4A, 0-12, 0-12V @ 0.3A 220p each.
4016 20 4053 140 4058 78 4087 12 40193 65 4528 45 § Minature DPDT shde 12p. 12VA 06,06 @ 1A.0-9,0-9 @ 0.84,0-12,0-12 @ 0.5A. 0-15,0-15
CMOS 4017 a0 4035 249 4055 80 4082 12 4502 60 4529 150 Push to make 12p. @ 0.4A 295p (plus 40p carriage}.
4018 45 4038 280 4050 430 4085 48 4503 32 4532 60 @ Push tobreak 22p 25VA 06,06 @ 1.5A, 0-9,0-9 @ 1.2A; 0-12,0-12 @1A,0 15,015 @
4000 10 4018 25 4043 40 4060 42 4086 50 4507 35 4534 400 Rotary type adjustable stop 0.8A 330p each (plus 60p carriage}
4001 42 4041 40 4063 B0 4089 125 4508 110 4538 60 1P12W, 2P6W, 3PAW afi 55p each. § SOVA 0-12,0-12 @ 2A, 0-15.0 15 @ 1.5A 440p each [plus 76p carriage)
40 4042 38 4066 22 4093 18 4510 45 4543 50 DiL switches:
45 4043 40 4067 225 4094 68 4511 40 4549 360 4SPST 80p 6 SPST 80p. 8SPST
18 4044 40 4068 14 4095 65 4512 40 4553 215 100p CONNECTORS
33 4046 40 4069 13 4097 290 4574 115 4555 35
12 4047 35 4070 13 4098 70 4515 115 4556 35 P PP3 batcery clips . 68 DIN Plug Skt Jack  Plog Skt
75 4048 38 4071 13 4099 70 4516 55 4559 390 Red or black crocodile chps 6% 2pin 9p 9p 2.5mm 10p 10p
20 4049 21 072" 13 40106 40 4518 a0 4560 140 VERGBLOC 4 150 Black pointer control knob . 15§ 3pin 12p 10p 3.5mm 9p 9p
40 4050 N 4073 13 40108 110 4520 50 4584 35 0.1 C Pr Ultrasonic transducers 350 £ Spin 13p 11p Standardi6p 20p
45 405t a7z 4875 13 40163 60 4521 130 4585 60 g.;e L matnx 22 § P8V Electronic buzzer 60 § Phono 10p 12p Stereo 24p 25p
14 4052 - 48 4076wk 40173 100 4526 o9 4724 140 opt 2§ P12V Eiectronic buzzer 654 1mm 12p 13p 4mm 18p 17p
125 4083 48 4077 4 40175 75 4527 50 2.5x g 7% 9 PPB2720 Piezo wransducer. 75 § UMF (CBI Connectors:
33evs 8% 1 »64mm 64 ohm speaker 70 szgg Plugath. Reducer 14p.
ok o R N oaSe B L N2 2§ vowes 160 B e anel tostaorter | 25 | 505395 round ehasss skt 405,
o Veropins per 100 EC 3 i 250V B A
12 Ls78 17 Ls126 25 {8182 35 LS240 60 LS366 28 g [
14 LSB3 35 ys132 35 LS163 35 LS241 55 (5367 28 M Docre s = Plug chassis mounting 38p
12 LS85 48 ‘Lsi36 26 LS164 40 LS242 55 LS368 29 BOXES Socket free hanging . . 60p
Lss6 1 LS165 - 55 3 Spor face cutter 105 Atuminium Socket with 2m fead . 120p
L zf LR 30 [k o Locey 22 37 5t B Pininsernion tool 162 § Piastic with T30
1 Sh2 25 LSeg Jo L8176 7. Lores 70 Lors 93 B Wrmapenandsoool 319§ g+ screws 4x3x1%” 85
15 LS93 24 (S14% 150 LS173 60 L5247 48 LS377 60 B .o iPo0l75e Combs 6 J3x2¢17 55 4x3x2” 100 LTIMETERS
13 LSS5 38 1S148” 75 LSi74 45 [S261 28 LS378 57 4Axxis’ B8 Gxax2w 120§ IS ——
28 LS5 95  LSis1 38 US175 4§ L8257 32 LS390 45 m 7x4x2 e 503 T 2074 000, cour R e
35 LS101 40 LSIS3  3RgRpTOCSSROWMiges 37 L5393 40 »C106D 30 ] 51764 multimetar with an impressive
45  1S109 21 LS154 75 LS19% 35 [S25 55 LS399 156 si
54 L5112 21 LS155 33 © LS192 - 35 L5266 20 Lss41 78 E o027 12 MINdoOT 3 SCRs 400V 8A 70 § spec. Complete with battery, ete.
14 LS1I3 21 LS156 36 LS193 36 L5273 58 LS670 135 B OA47 10 1N4002 g 400V 12A 95 § 650p each.
18 LS114 22 LS157 26 LS195 32 15279 30 ohey o] phsocer 4 320120000000 P
17 LS122 35  LS158 29 LS196 45 L5283 3¢ 0A200 8  1N5401 12 f O 2A 200V 4g mf'er\flf‘ec?:g::; gar::‘:fg("“:“:'
2a400vV 4 3
' 5 TR BRI TR | RECTIFIERS. Overtoad protection. DC volts —
B as 55 7ams  60 ;a5 Jelor o8 rate, a9 § N9 4 iNsos 37 6A 300V g5 § 1000 AC voits - 1000; DC current
1 28 P 1N4148 2 400mWzen 6 2.25A. 4 resistanceranges. Compleze
19 7447 36 7486 19 74125 33 74163 46 74192 40 1AB0V 20 VMIBDiL 09A > Pacer o
19 7448 43 7489 180 74126 33 74164 © 46 74193, 40 1A400V 35 200V 50 [§ With batteries, lsacs, atc. ED
14 7450 14 7490 19 74132 30 PAI65 46 74194 40
19 7451 14 17491 34 74141 54 74167 150 24195 - 40 CABLES
19 7453 14 7492 24 74145 48 74170 115 74196 40
18 7454 14 7493 24 74147 75 74173 58 74197 40 20 metre pack single core connect: i
25 7460 14 7494 33 74148 60 74174 .OR3 4188 80 ing cable ten different coiours. 65p Plugs 9 way 15way" 25 way 37 way
7472 7495 7415/ 74175 7
B an £ 7436 % e 1 LS 32 4199 80 B Speaker cable 100/m § soider lugs 750 110p 150p 2409
20 7474 19 7497 86 74154 47 74177 4 Standiard screened 16p/m Rightangle pcbmount 150p 200p 240p  350p
2 747 26 78100 78 74135 36 74179 oo PR, screened 24p/m § Sockets
24 7476 25 74107 22 74156 36 14180 38 2R coe mains Zp/m § Solder lugs 1050 2000 2400 350p
14 7480 45 74109 24 74157 28 74181 100 10 way cainbow ribbon - 65p/m & Rightangiepcomount 1600 210p  230p  440p
30 7482 65 74121 24 74160 55 74182 55 20 way rainbow ntibon. 120p/m  § Covers 100p 90p 100p 110p
rorenrionerens T roors. Civens e DR s ST
Rotary. Carbon track Log or Lin n ] Lm3s58 50 LM3915 195 PNES70 370 T(072 50
Polyester, radial leads. 250v. €280 § 11700, 00 Tl T ereo 88, § Small trimming tool 22 § S55CMOS 80 4cr7106 790 LMR77 170 Lmi3eon 105 NESTT 370 TLO74 95
tyoe: 0.01, 0.015, 0,022, 0.033 - e e T Small pocketscrewdriver . 16 |} SB6CMOS 150 417611 95 BLM3B0 65 Me1496 65 PRACA136 55 mTLoB1 98
6p;0.047,0.068, 0.1 - 7p: 0.15, e e B Shige 60w | Large pocket screwdrver 13 B 700 25 iCL7621 180 BLM3B1 120 MC3340 135 PRCA558 60 TLOBZ 45
0.22-9p;0.33,047 135,068 - | g snole Log or Lin 5K - 6 piece precision serewdriver set w741 14 ICETEZ? 180 LMIB2 | 190 BMeiEN 58 SLAB0 . 139 ToB2 45
28p; Ju - 23p. ! Preset submin, hor. 100 ohms -1M § | PIastic case : 10§ J48  *735 icL803A 295 |m38s 130 ML92? 400 SL490 250 TL170 &0
Elactrolytic, radiai or axial ieads: 7 h Low cost side cutters 160 9400CH 350 © {CLA211A 200 | M3s86 65 ML924 195 SL76018 150 UA2240  120.
0.47/63V, 1/63V, 2.2/63V,4.7/63V, | &2 %0 . ' 25w § Hiah quality side cutters 650 § AY-3.4270 720 jCwiz24 785 (M387 120 ML925 210 PSN76477 380 ULN2003 85
10/25V - 7p; 22/25V, 47/25V - 8p- ermet precision multiturn, 0. Low cost pliers . 160 AY-3-8910 370 CM7555 B0
B : P ¥ % 100 ohms to 100K - 88p each. b i LM393 100 ML926 140 SPBE29 250 ULN2004 90
100/25V - 9p: 220/25V - 14p; High quality pliers 650 AY-3- BQLZ S0 BLE351 45 | m709 25 ML927 140 TBA120S 70 XR2206 290
470/25V - 22p; 1000/25V - 30p; Wire strippers 120 a5 "
; P ; . LM211 60 ML928  140,,°TBABOD 75 2ZN414 100
2200/25V - 50p Expo reliant dritt 695 90 5
- G ot 075 LM725 350 ML929 140 5 TBABI0 96 2ZN423 135
Tag end power supply slectrolytics: 3 o H 360 w733 75 MM5387A 465 TBAB20 70 2ZN424 135
2200740V - 110p; 4700/40V - 160p § /8LO5 30 79105 65§ Drilstand 1200 25 w741 14 NE529 225 TBA950 220 2ZN425E 350
2200/63V - 140p; 4700/63V - 230p § 78L12 30 79L12 65 | Reduced shanic dri bits for 10 {M747 60 NE531 150 TDA1008 320 ZN426E 330
Palyaster, miniature Siemens PCB. | 7BL15 30 79L15 65 f§ above 0.8mm. 1mm. 14mm 60 g PCA3140E 36 A20  [M1488 40 NE544 205 BTDAI022430 ZN427E 650
n,2n2,3n3,4n7,6n8, 10n, 150, 7p, 3 7805 35 7905 40 CA3161E 100 40 | M2917 200 PNE555 16 TDA1024 125 ZN428E 480
22n,33n,47n,68n, 8p; 100, 9p; 7812 38 7912 a0 CA31B9 290 LM334Z 100 1m3800 45 PNESS6 45 TLO61 40 2ZN459 285
150n, 11p; 220n, 13p;330n,20p; | 7815 35 7915 40 OoPT PCA3240E 110 LM3I5Z 126 M3800 -0 NE565 110  TL06? 60 ZN1034E 200
470n 26p;680n,29p; 1033P; 202, | LM309K 130 LM723 35K bammred 7 PSmmred 7 o
50p. LM317K 270 LM338K 475 e re 40 2TX108 8 2N3055
Tantatum bead: »3mm green 10 B 5mm green 10 ;i
LM317T 120 78HO5 5A 23 2TX109 12 2N3442 120
01,022, 033 047, 1,0 @ 35v »3mm vellow10  » 5mm yetiow10
LM323K 350 5V 550 . 23 2TX300 14
10 @ 25V - 20p; Clips to suit - 3p each 8C149 3 16
15/16V 30p 22/16V - 27p; 33/ - Rectangular TIL32 40 AC*Zg 32 Boas7 g; 01 !
16V - a5p; 47/6V - 27p; 47/16V - LOERING (RONS P red 12 TIL78 40 [gAcI26 35 BT sty 1B
70p; 68/6V - 40p; 100/10V - 90p. green 17 BTILIYY 60 f AC127 25
Cer. disc. 22p-0.01u 50V, 3p each, § Antex €S 17V Soidering iron 460 § yellow 17 ORP12 g5 § ACI28 20 2TX341 30
Mullard miniature ceramic plate 23and4Immbitstosuit . 65 § BTILIB 40 TIL100 g0 f| ACT76 ZTX500 15
1.8pF to 100pF 6p each. CS17W iron: 450, element: 210 § 2N§777 45 Dual colour 60 § ACI87 77 g;f’g‘ e
Polystyrene, 5% tol: 10p-1000p, 6p; | Antex X§ 25W . . . 480 § Seven segment displavs: ACt88 22 w3
15004700, 8p; 66800 0.012u, 10p.  § 3-330d 4.7mm bits ta suit . 65 § Com cathade | Com anode AD142 120 %Txggg RN
Trimmers. Muilard 808 series: 2-10 § Salder pump desoldering ool 480 DL704 0.3" 95 DL7070.3" 95 § AD149 3 F IN3819 18
DF.22p; 2-22pF, 30p; 5.565pF, 35p § Spare nozzie for above > END500 FND507 AD161 NE97 20 B 2N3B1
4 s, L 10 metres 22swg solder 100 05" 100 05" 100 AD1.67 mmog ;0
s R o S TIL313037115 TIL312037115 §AFIZE g o
RESISTORS TIL32205°115 TiL32105°115 § AF128 B s 20
%W 5% Carbon film E12 series 4.7 transter sheets - please state f LoD o/ Jigit 5800 4digit620p. & ¢ 5s PEDO144O 35 2
ohm - 1M. 1p each. tyse (e.g. DIL pads etc.) a5 AF239 BD2
%W 5% Carbon fitm E12 series 4 7§ Dalo etch resistpen . . . 10 TRIACS JECONELLE FeTiY) BD206 25 TIPAIA 45 ONG21BA 45 |
ohm to 4M7 2p gach. Fibre glass board  3.75"x8" 80 400V 16A 95 B BC1078 BD222 160 - TIP42A 4B 2N2219A 25
YW 1% metat film E24 series 10 Ferric chloride 250mi bottle. 100 § 400Y4A 50 BR100 25 § »BC108 8F 180 180 P20 oe
ahm - 1M 60 each 8C1088 BF182 Tt 21

TiP}22
TIRI&
TIPT42
TIP147

MJ2955
MJE340
MJES20
MJEB21
MJE3056
MPF102
MPF 104
MPSAQ5
MPSA06
MPSA12
MPSASS

30

ORDERING INFO. Ali components brand new and full specification. All prices exclude VAT.
Please add to total order. Please add 50p carriage to ali orders under £15 in value. Send cheque/
P.O. or Access/Visa number with order, Our detailed catalogue costs 45p {free with orders over
£10). Callers most welcome. Telephone orders welcome with Access or Visa. Official orders
Callers most welcome, we are open Monday to Saturday.

¥
TIP2955 80
TIP3055 %&

VN1OKM 45

2
1ZN2368 25
2N2369 16
2N2484 2B
2N2Ba6 &
2N290¢ 20
2N280AA 20
282805 22
IN2905A 22

40

30

2N2907A 25
2N2926 9
»2N3053 23
8 2N3054 55

69




SX63 S x 470 obms Lin
SX64 5 x 1k Lin

SX65 5 x 22k Lin

SX66 5 x 22k Log

TRIACS — PLASTIC

4 AMP — 400v — 10202 — TAG 136G.
10 0FF

1 OFF 50 OFF 100 OFF
40p £3.75 £17.50 £30.00
8 AMP 400v — 10220 — TAG 425

S0p £5.75 £27.50 £50.00

SLIDER
POTENTIOMETERS

Hasiic A0mm Travel Mono
SX67 5 x 47k Lin
SX68 5 x 47k Log
SX69 5 x 100 Lin
$X70 5 x 1 meg Lin

70

SX40 250 Sihicon Dicdes—Switching ithe
IN4148 DO-35 All good—uncoded Worth
doudleourprice 45v75mA £1.25

$X41 250 Slicon Drodes—General Purpose fike
0A200/202 BAX13/16 Uncoded

30-100v200mA 007

SX&4 105ASCRST064 3a50v. 3x 100v 2x
200v. 2 » 400w Super value fess than '
price £l

SA4S 10 5A SCR 5 7066 2 x 50v. 2x 100v. 4 x

200v 2 x 400v Al coded Brand new. a

i Bveawayat £1

BI-PAK'S OPTO 83 SPECIAL

A selection of Large & Small size LED's in Red
Green, Yellow and Clear, plus shaped devices
of different tyfies 7 Segment displays, photo
transistors, emitters and detectors

Types like MEL1Y, FPTI00 etc. Plus
Cadmium Cell ORP12 and germ. photo
transistor OCP71. TOTAL OF 25 pieces.

‘-"ﬁ? O/NO Sx574
Valued

: Normat Rerail £12 00
TR Our Prce
B :
i s

£5.00 o

1 Amp SILICON RECTIFIERS
Glass Type similas iN4DOO SERIES INAOO1-INGOO4
50 — 500v — uncoa.d — you select for VLTS
ALL perfect devices — NO guds Min S0v

50 for £1.00 — worth double ORDER NO SX76

Silicon Generat Purpose NPN Transitors 70-18 Case

Lock it leads — coded CV7644 Similas to BC147

~ BC107- 2789 ALL NEW' VCE 70v IC500maA

Hie 75-250 SO off 100 of 500 o 1000 oﬂg
price £2.00 £3.80 £17.50 £30.00 2

Sdicon General Purpose PNP Transistors T0-5 Case
Lock fit 1eads coded CV9507 simitar 2N2905A 1o
BFX30 VC 60 IC G(X)mA Min Hie 50 ALL NEW!
500t 100 oft 500 oft 1000 o
PACE £2.50 £4.00 £19.00 £35.00

Order as Cv3507

*
3
2
=
=)

2

MULTITESTERS

5 1000 opv Including test leads & Battery
L AC volrs - -15-150-500-1.000
BC volts:- 0-15-150-500-1,000
OC currents - 0-1ma-150ma
Resistance:- 0-2.5 K ohms 100 K ohms
Dims.- 90 x 61 x 30mm

.0/N0.1322.0UR PRICE £6.50 ONLY

Miniature round nose side cutters —
insulated handies 8 }inch length. Grder
No:Y043

FLEXEY DRIVER
Miniature long nose pliers — msufated
handies §3mch length Drder No:YD44.

Miniatute bend nose pliers — insulated

cutter and serrated jaws — insulated
handles Sinch length. Order No Y042

Al with insulated handies

1.25

sach

W H  OroerNo Price
S% 2% 1% 159 83p 4 2% 1
4 2% tn 161 83p Plasnc sloping front
4 2% 2 163 83p S% 4% 2%
3 2 1 164 87p slope
8 6 3 166 £1.08 o
6 4 2 167 £1.12 1%

SEMICONDUCTORS FROM
AROUND THE WORLD

100

Triacs. 1C's both Logic and Linear plus Opto’s all of
which are current everyday usable devices

Guaranteed Value over £10 at Normat Retad Price

.
3 vours Data etc
’% £ ] oo
. only Order No. SX56

Silicon NPN'L’ TypeTransitors

T0-92 Piashic centre collector 4
Like BC182L — 183L — 184L 2
VCBO 4% VCED 30 1C200mA Hie 100-400 <

ALL perfect devices — uncoded OROER AS $X183L
50 off 100 oft 500 off 100C ot
€1.50 £2.50 ¢£10.00 £17.00

-

02V

A flexibte shalt screwdsiver for those awkwatd 1o get at screws. Overall
length Binch Order No:FS-1 Flat blade 4mm FS-2 Cross point no.1 £1.76 sach.

INEXPENSIVE TOOLS OF IMMENSE VALUE
Combined wire stnipper, cotter, crimper inct. 25 asst
terminais for cmping Drder No WS2. Our fow price £1.20 sech.

Plastic Boxes

Plastic as above but with aluminum top panet

L = Length W = Width H = Height

A Collection of Transistors. Diodes. Rectifiers Bridges. SCR's

DIGITAL VOLT METER MliDUlE

3 x 7 segment displays Basic Circuit

1nstructions

extend voltage & current ranges

perating voltage 9/12v.

Typ. Power Consumption 50mA

0/ND:SX33 Once only price

£9.95

BA NUT DRIVER SET

Set of 5 BA spanner shafts plus unwersal
bandle in rofl-up waliet. Sizes OBA 246-8BA
Order no: T192
£275 set
" NEON SCREWODRIVER

i 7 3in blade order no:NS1 £9.65p sech
53in blads order no NS2 £0.50p sach

= s

handles 5}inch fength Order No Y045, A st ;‘f‘:‘: th ;},,.
GRIP-ORIVER -
Mniature end nigpers ~ isulated handles Binch long screwdtiver with spring loaded grip on rou /m/éif’
\ 4}inch length. Order No Y045, * oy end 10 hold screws in position while reaching into
R AR thase dificul places. Grder NorSD-1 Flat bade 4mm Satisfaction or your money back has @
Miiature snipe nose pliess with sice it AT $D-2 Cross point 0.0, 95p sach atways been BI-PAK s GUARANTEE and it stdt s [

All these Sale items are i stock, in quantity and §
we will despatch the same day as your
order 1s received

IC SOCKETS

EXPERIMENTOR The lowest price ever.
Coloyred Black Close fitting

BOXES - ALUMINIUM - The mare you buy the cheaper they come*
Flanged Lid. fiung screws mito brass bushes L

PLASTIC SZE'L W H  OrgerNo Price Pin 100ff 500 100 olf

ALUMINIUM BOXES 4 2 (] 141 £1.00 Qpin  BS5  £350 £6.00

Made with Bright Alumnium toided 4% 2% % 143 24.30 14pin 80p £375  £6.50

construction with deep lid and screws 6 3n 2 144 £1.50 16 pin  35p £400 £700

146 £1.40

VOLTAGE REGULATORS
TOZZO osilive +  Negative +

7905 - 55p
7912 - $5p
7915 - 55p
7924 - 55p

148 £2.14

Mw39s N

Universal Ni-Cad battery charger All piastic
case with Iftup kd Charge/ Test switch LED
indicators at each of the five charging points

Charges ~ Power —
PP3(3V) 220-240V AC
U121 S5V penhte})  Dims -
Uit oV Cy 210x 100 x 50mm
u2¢15v Dy £8.95

POWER SUPPLY 0URPRICE£3.25
Power supply s directly 1nto 13 amp socket
Fused for safety Potarity reversing socke!
Voltage switch Lead with muits plug

inpul - 240V AC 50HZ Oulput -3 45 6
759812VDC Ratipg —300ma  MW88

SILICON BRIDGE
RECTIFIERS - __ . +
Comprising 4 x 13 i l l

amp rectifiers i
mounted on PCB. g ! ,L.
VRM - 150 vits i ] |

provided 1o

ELECTRONIC SIREN 12v DC
Red - piasc case with adpsiable fiang
trarket Emis hugh- iiched wailng nole ot

PNP SILICON TRANSISTORS:
Sumilar ZTX500 — ZTX214 — E-Line
VCED 40 VCBO 35 ic 300mA Hfe 50-400

varying oich 100 ¢vcles per minute
Brand New — Uncoded — Pefect Dewices Oms  Smm {diz}

§0mm |depth)
500ff 1000 5000 1000 off i

£2‘ £’3 £15.00 £25.00 our Price:- £5.50

30,000 opv Including test leads and case
AC volts - 02.5-10-25-100-256-500-1,000
3C vohts - 0-0.25-1-2.5-10-25-100-250-1.000

N8080 Micro Computer Family
Instruction Cycle Time 2 uS

OC current - 0-50ua B-5ma-5Bma 0-12amps. Supplied with functionat
Resistance - 0-6K ohms-70K ohms-6meg ohms- Biock Diagram
S0meq ohms BRAND NEW —

; NOT seconds or reclaims
Oecivels - -20db to plus S6db

Short test - Internal buzzer
Oims - 160 x 110 x S0mm

0/No. 1315. OUR PRICE

8 Bit MICROPROCESSOR
Nationai INSBOBOAN 40 Pin OIL N Channel Silicon
GATE MOS TECHNOLOGY As used m Nationals

100° pertect DRDER NO SX8080
Normal Sell price £4 50 each

Our Bi-PAK Special Price

SO HURRY — LIMITED STOCKS

b IFM ~ 1.5 Amps

Size: 1 inch square - I l
100t £1.00 i
5001 £4.50 i i
100 off £7.50
Order No. As:4R|
BRect.

VARIABLE
Stabiksed
POWER SUPPLY
Variable rom 2-30 voits and 0-2 Amgs. Kit includes —
1 — VPS30 Module. 1 — 25 volt 2 amp tiansformer.

1 — 0-50v 2" Panel Meter, 1 — 0-2 amp 2” Panel Meter,
1 — 470 ohm wirewound potentiometer. 1 — 4K7 ohm

wirebsund potentiometer, Wiring Diagram.
included. Order No. VPS30 KIT £260.

| MINIATURE FM TRANSMITTER

it

only
£2.00

ONLY £24.75

Send your orders.10 Dept; EE2 BI-PAK PD BOX 6 WARE HERTS.
SHOP AT 3 BALDOCK ST" WARE HERTS
TERMS. CASH WITH DRDER. SAME DAY DESPATCH. ACCESS,

BARCLAYCARD ALSO ACCEPTED. TEL (0920} 3182 GIRO 388°7006
ADD 15% VAT AND 75p PER OROER POSTAGE AND-PACKING

40 Pin C Socket 1o fit SXB0B0  Offer price
ORDER NO 1609

Size: 45 x 20mm. Add: v batt.
Not licenced in UK. .
Ideai for: 007-Mi5-FBI-CIAKGB etc.

Freq: 95-106MHz. Range: § mile
feq 2. Range: } mil DNIF;(Y,

30p
=

Use your credit card Rwig us on Ware 3182 NDW and
get your urder even faster Goods normally sent 2nd
Class Man

‘Remember you must add VAT at 15% to your order
Total Postage add S0p per Total order

Everyday Electronics, February 1983



5121 SCREWDRIVER SET
b Drecision screwdrivers in tminged plasthic
case Sies —08 134224

29and3 gmm £1.75

5131 NUT DRIVER SET
S precrsion nui drivers in hinged plastic case
Wiih turning rod

1.7
Sizes 3% 3 4 5and5mm £ s

5111 TOOL SET

5 Drecision instruments in tunged plastic cdse
Crosspoint {Phillips' screwdrivers

HOano K 1 Hex key wrenches

15 2ang2 5mm €1.75

5151 WRENCH SET

5 prec:sion wrenches in hingeg piastic case
Sizes —4.45 5 55and6mm £1.75

BUY ALL FOURSETS 5121 £T51and ger
HEX KLY SET FREE

HEX KEY SET ON RING

Sizes 152253

45 5 S5and6mm

Made of haroened stee!

HX/1 €£1.25

SIREN ALARM MODULE

American Police type screamer powered
from any 12 volt supply into 4 or B ohm
speaker. Ideal for car burglar alarm, |.
freezer breakdown and other security |&
purposes. 5 watt, 12v.max.

£3.85

Order No
BP124.

BI-PAK SOLDER -
DESOLDERKIT

Kitcomprises  ORDERNO SX80

1 High Quality 40 watt General Purpose
Lightweight Solder:ng (ron 240v mains inc
37167 (4 7mm) bt

1 Quality Desolgering pump High Suction with
automatic ejection Knurieg anti-corrosive
casing and tetion nozzle

1 5 metres of De-soldering braid on piastic
dispenser

2yds (1 83m) Resin Cored Solder on Carg <

1 Heat Shunt tool tweezer Type
| Total Retail Value over £12.00 :
OUR SPECIAL KIT PRICE £8.95 'Y

‘““IRRESISTABLE
RESISTOR BARGAINS''

Pak Ko Description Price
SKio 400 Mied “All Type Resistors £
SXil Pre-formed Y Y% watt Carbon
Resistors £l
sx12 ‘s watt Carbon Resistors £l
SK13 Y watt Carbon Resistors £l
Ski4 Y2 watt Resistors 22 ohm
2m2 Mixed £l
SX1S 1 and 2 watt Ressstors 22
ohm-2m2 Mixed
Paks SX12-15 contain a range of Carbon Film Resistors
of 2ssorted vaiyes from 22 ohms to 2 2 meg Save
pounds on these resistor paks and have a fuli range to
cover your progects
“Quantities approximate. count by werght

MONEY
SX27A 60 Assorted Polystyrene Bead Capacitors
Type 9500 Series PPD £1.00
SX28A 50 Assorted Silver Mica Caps
5 6pF-150pF £1.00
$X29A 50 Assorted Silver Mica Caps
180pF-4700pF £1.00
SX30A 50 High Voltage Disc Ceramics 750V min
up to BKV. Assorted useful values  £1.00
SX31A 50 Wirewound 9 watt {arg) Resistors.
Assorted values 1 ohm-12K £1.
AUTO SCREWDRIVER/DRILL

Automatic spiral ratchet. Complete with 2

B screwdriver blades, 5 & 65mm 1 screwedriver

cross point No. 1 & three drills — 2, 28 and
3.65mm — A MUST FOR ALL HOBBY-BUILDERS &
CONSTRUCTORS. Order No. ASO/1 £3.50 each

~  TheThirdand
" ¥} FourthHand...

4
.- yOou always need
but have never got until now
Thus helptul unit with Rod mounted
horizontally on Heavy Base Crocodile chips
altached to rod ends Six bait & socket joints
gve infinite vanation and positions through
360° aiso avarlable attached to Rog a 2% giam
magnifier gving 2 5 x magnitication  Helping
hand unit available with or without magnifier
Our Price with magnifier as iiustratead ORDER
NO T402 £5.50
Without magnifier ORDER NO T400 £4.75

BI-PAK PCB ETCHANT
AND DRILL KIT

Complete PCB Kit comprises

\ 1 Expo Mini Drill 10 0B0RPM 12v OC incl 3
"coliets & 1 x tmm Twist bit

1 Sheet PCB Transfers 210mm x 150mm
1 Etch Resist Pen p
1 %:1b pack FERRIC CHLORIDE crystals

3 sheets copper clag board

2 sheets Fibreglass copper c'ad board =
Fusl instruchions tor making your own PCB
boards

Retal Value over £15.00

OUR BI-PAK SPECIAL KIT PRICE £9.75
ORDERNO SX81

TECASBOTY

The Electronic Components and Semiconductor Bargamn of the Year A host of Electronic

components mncluding potentiometers — fotary and stider. presets —

horizontal and vertical

Resistors of mixed vatues 22ohms o 2M2 — 17810 2 Watt. A comprehensive range of
capacitors including-electrotytic and polyester types plus disc ceramics etcetera

Audio piugs and sockets of various types plus switches luses, heatsinks wire, nuts boits
gromets. cable ciips and tyes. knobs and P.C -Board Then add to that 100 Semiconductors
to include transistors. diodes. SCR's opto’s. aif-of which are current everyday usable devices
In al a Fantastic Parcel No rubtishall identitiable and vaived in current catalogues at well

% 0ver £25 00 Our Fight Against Inflation
— Beat the Budget

— Down with Depression
N S

Price —

JUST £6.50.

““CAPABLE
CAPACITORPAKS’'

PakNo. Qty*  Description

Sx16 250 Capaciors Mixed Types

sx1? Ceramic Capacitors Miniature
Mixed

SX18 Mixed Ceramics 1pt- 56pf

sx19 Mixed Ceramics 68p!- 0.5mi

SX20 Assorted Polyester/Polystyrene
Capacitors

- sa2 Mixed C280 type capacitors

metal foil
sx22 Electrolytics. all sorts
$x23 Quality Electrolytics
50-1000 m!
SX24 Tantalum Beads. mixed
*Quantities approxsmate. count by weight

BARGAINS

SX91 20 x Large .2 RED LED

SX42 20 smali 125Red LED's

SX43 10 Rectanguias Green LED's 2

SX46 30 Assorted Zener Diodes
250mw-2 watt mixed voitages.
all coded New

$X47 4 Black Instryment
Knobs—winged with pointer e
Standard screw Fit size 29 x
20mm S0p
20 Assorted Shder Knobs
Black/Chrome. etc £l
12 Neons and Filament Lamps. Low
voltage and mains — various types
and colours — some panel mounting  £1

SX52
6 Black Heatsink wilt fit 10 s and
10-22G Reacy driled Halt prce
value £l
SX33 | Power finned Heatsink Thrs heatsink
grves the greatest possible heat 1issipation
n {he smallest space owing 1o S unique
staggeted fin design pre drilied
10 3 Size 45mm squatex 20mm high  40p
10-6651¢ 35mma30mmxi2mm  35p
1 Heat E thiciency Power Finned Heatsink
90mm x 80mm x 35mm High {villed to
take uptod x §
10-3 devices :
£1.50 each

PROGRAMMABLE UNIJUNCTION TRANSISTOR
PUT case 70106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon
Price 1-9 10-49 50-99 100+
Each: 20p 18p 1% 13

Normal Retait
Price £0.35 each

S$X33A 6 small (min (SDST/SPDT Toggle
Switches 240v 5amp 1
SX35A Rocker Switches

250V 2A
SX32A 12 Assorted Jack & Phono plugs
snikets and adaptors. 2 5m.
3 5mm and standard sizes
SX71 5G°C108 “Faliouts Manufac-
ture. s out of spec on voits or
ain You test £1.00
mixed bundle of Co(?per clad
Board Fibre gtass an paper
Single and double sided A
fanfastic bargain

£1.00

£1.00

SX72

SX38 100 Sthcon NPN Tiansistors—alf
perfect Coded mixed t '\P/pes with
data and eqvt sheet re;ects
Real value

100 Siticon PNP Transistors—
all gerfecl Coded mixed types
with data and eqvt. sheet 18
rejects. Fantastic vaiue

SX39

The best known Power Transistors in the
World — 2N3055 NPN 115w

Qur BI-PAK Special Offer Price

10 off 50 off 100 off
£3.50 £16.00 £30.00

BD312 COMPLIMENTARY PNP POWER
TRANSISTORS: T0 2N3055.
Equivalent MJ2955 — BD312 — T03
SPECIAL PRICE £0.70 sach /
10 oft £6.50

Send yaur arders.1a Oept EE2 BI-PAK PO BOX 6 WARE HERTS.
SHOP AT 3 BALOOCK ST. WARE HERTS
TERMS. CASH WITH ORDER. SAME DAY DESPATCH. ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3182 GIRD 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE-AND PACKING

Everyday Electronics, February 1983

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m
LCD 10 MEGORM INPUT IMPEDANCE
*3% digit 16 ranges plus hFE testfaciliy tor
PNP ang NPN fransistors “Auto zer0 auto
polanty *Singte-handed pushoutton
operation “Over range indication 12 Smm
(‘- -inch) large LCD readout " Diove check
*Fust circwit protection *Test leads batiery
and Instructions incluged
Max indgication 1999 or — 1999
Polarity indgication. Negative onty
Positive readings appear
without + sign
input impedance !0 Megohms
Zero adjus! Automatic
Samplhing time 250 milhiseconds
Temperature range — 5°C 10 50°C
Power Supply 1 x PP3 or equivalent 9V
pattery
Consumption 20mwW
Size 155 x 88 x 31mm
RANGES
DC Voitage 0-205mVv
0-2-20-200-1000v Acc 0 8%
AC Voltage 0-200- 1000V
Acc 1 2% DC Current 0 200uA
0-2-20-200mA 0-10 A Acc 1 2%
Resistance 0-2-20-200K ohms
0-2 Megohms Acc 1Y%
BI-PAK VERY LOWEST POSS PRICE
£35.00each

y
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SINGLE SIDED FIBREGLASS
BOARD

Order No. Pieces Size Sq.lns.  Price
1] 4

9x 2% 100
3 1x3” 100
4 13x3" 156

DOUBLE SIDED FIBREGLASS
BOARD

F84 2 14x4d” 110 £2.00
SILICON POWER TRANSISTORS
— 703

NPN like 2N3055 — but not full spec
100 watts S0V min

10 for £1.50 — Very Good Value

100s of uses — no duds

Order No. SX30

5 watt ({RMS) Audio Amp

High'Quality audio amplifier Module ideat for use in
record. players. tape recorders, stereo amps and
cassette piayers. etc Full data and back-up Ciagrams
with each module
Specification
* Max Power Suppty 30ve Power Output 5 watts
RMS e {oad impedance 8-16 ohms e Frequency
response S0Hz to 25KHz—3db ® Sensitivity 70mv
tor full outputs Input impedance 50k chmse Size
85x 64 x 30mm e Total Harmonic
distortion less than -5
BI-PAK'S give away price

' £2.25

You could not Buiid one
for the prce.

MORE BARGAINS!

SXS1 60 metres PVC covered Hook-up
wire single and stranded Mixed
colours

SX38 25 Assorted TTL Gates 7400
Series 7401-7460

SXS9 10 Assorted fisp Flops and MSI
TIL

SX60 20 Assorted Siider
Potentiometers

SX62 40 Assorted Pre-Sets Hot /Vert
etc

SX79 10 Reed Switches — glass type
3 Micro Switches — with lever

Use your credit card Ring us oh Ware 3182 NOW.ang
et your orderieven faster Goods normally sent 2nd
Class May

Remembe: you must add VAT at 97« to your order
Totat Postage 4dd 75p oer Total o:de
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+£2.00 p&p.
E.T.1. kit version of above without chassis, case and hardware. £12.95 pius £1.50 p&p.

£22.95

BUILT AND
TESTED

In the cut-throat world of consumer electronics, one of the
questions designers apparently ponder over is "Will anyone
notice if we save money by chopping this out?”’-{n the
domestic TV set, one of the first casualties seems to be the
sound quality. Small speakers and no tone controls are
common and all this is really quite sad, as the TV compan-
ies do their best to transmit the highest quality sound.

Given this background a compact and independent TV

tuner that connects direct to your Hi-Fi is a must for quality
reproduction. The unit is mains operatad.

This TV SOUND TUNER offers full UHF coverage with

5 pre-selected tuning controls. It can also be used in conjunct-
ion with your video recorder. Dimensions: 11%" x 87" x 3%"".

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORDER

£32.95 + £2.75 p&p. 7

« NOISE REDUCTION SYSTEM = AUTO STOP « TAPE
COUNTER » SWITCHABLE E.Q. » INDEPENDENT
LEVEL CONTROLS » TWIN V.U. METER = WOW &
FLUTTER 0.1% » RECORD/PLAYBACK |.C. WITH ELEC-
TRONIC SWITCHING » FULLY VARIABLE RECORDING
BIAS FOR ACCURATE MATCHING OF ALL TAPES.

Kit includes tape transport mechanism, ready punched and
back printed guality circuit board and all eiectronic parts.
i.e. semiconductors, resistors capacitors, hardware top
cover, printed scale and mains transformer. You only suppiy
solder and hook-up wire,
Featured in Aprit issue P.E.
Reprint 50p. Free with kit.
Self assembly simulated wood
cabinet - £4.50 + £1.50 p&p.

SPECIAL OFFER!
£31.00 plus £2.75 p&p
Comptlete with case.

PERSONAL LS AMP KIT

Amplifier for your-
personal stereo
cassette player as
featured in January
issue of Everyday
Electronics. Turn
your personal stereo
into a mains power-
ed home unit.

Parts: Stereo power amp PCB with all components, £3.50 +
75p p&p. Power supply unit, £1.95 + £1.50 p&p. Pair of
4% eliptical speakers, £1.50 the pair, + £1.00 p&p. Input &
output sockets & plugs, £1.50. Recommended case (for the
power supply and amp only), £2.95 + 80p p&p.

P&P inclusive price of £1.75 for two or more articles.

PE. STEREO TUNER
KIT

This easy to build 3 band stereo AM/FM tuner kit is designed
in conjunction with Practical Electronics (July "81 issue).
For ease of constructior and alignment it incorporates three
Muilard modulies and an |.C. IF. System.

FEATURES: VHF, MW, LW Bands, interstation muting and
AFC on VHF. Tuning meter. Two back printed PCB's. Ready

BSRRECORD DECK

Manual single play record deck with auto
return and cueing lever. Fitted with stereo
ceramic cartridge 2 speeds with 45 rpm
spindle adaptor ideally suited for home or
disco.

13"x 11" approx. £12.95 +£1.75 p&p.

SPECIAL OFFER! Replacement stereo cassette tape heads —
£1.80 ea. Mono £1.50 ea. Erase 70p ea. Add 50p p&p to order.

1

made chassis and scale. Aerial: AM - ferrite rod, FM - 75 or
300 ohms. Stabalised power supply with ‘C’ core mains trans-
former. All components supplied are to P.E. strict specificat-
jon, Front scale size: 10%"* x 2% "' approx. Complete with
diagram and instructions.

£17.95

Plus £2.50 p&p.

Self assembly simulated wood

Finish size: 11%""x 8%"'x 3%"".
£3.50 Plus £1.50 p&p.

125W HIGH POWER AMP

KIT BUILT
MODULES £10.50 £14.25
+£1.15 p&p +£1.15 p&p

The power amp kit is a module for high power applications
- disco units, guitar amplifiers, public address systems and
even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open cir-
cuit condition. A large safety margin exists by use of gener-
ously rated components, result, a high powered rugged unit.
The PC board is back printed, etched and ready to drili for
ease of construction and the aluminium chassis is preformed
and ready to use.

Suppiied with all parts, circuit diagrams and instructions.
ACCESSORIES: Suitable mains power supply kit with

transformer: £8.50 pius £2.00 p&p.
Suitable LS coupling electrolytic. £1.00 plus 25p p&p.

SPECIFICATIONS: ’

Max. output power (RMS}: 125W.

Operating voitage {DC): 50 - 80 max.

Loads' 4 - 16 ohms,

Frequency response measured @ 100 watts: 25Hz - 20KHz.
Sensitivity for 100 watts: 400mV @ 47K,

Typical T.H.D. @ 50 watts, 4 ohms: 0.1%.

Dimensions: 205 x 90 and 190 x 36 mm.

cabinet sleeve to suit tuner only.

SPEAKER KIT

PRACTICAL ELECTRONICS

SERIES 11

CAR RADIO KIT

2 WAVE

BAND

MW - LW

» Easy to build

+ 5 push button

tuning = Modern design

= 6 watt output = Ready etched

and punched PCB + Incorporates suppression circuits.

All the electronic components to build the radio, you supply

only the wire and the solder, featured in Practical Efectronics

March issue. Features: pre-set tuning with 5 push button

options, black illuminated tuning scale. The P.E. Traveller has
. a6 watt output neg. ground and incorporates an integrated

circuit output stage, a Mullard 1F Module LP118% ceramic

filter type pre-aligned and

assembted, and a Bird pre- £1 2.95

aligned push button tuning unit. Plus £2.00 p&p.

BIRD AUDIO STEREO CAR RADIO BOOSTER
To boost your car radio or radio
cassette to 15W rms per channel. £9.95 + £1.50 p&p.

2WAY 10 WATT

8" bass/mid range and 3%
tweeter. Complete with screws,
wire, crossover components
and cabinet. All wood pre-

cut — no cutting required.
Finish - chipboard covered
wood simulate, size 14%°'x

8% 'x 4" PAIR for ONLY

£12.50 plus £1.75 p&p.

‘HI-FI SPEAKERS AT BARGAIN
PRICES

GOODMANS TWEETERS
8 ohm soft dome radiator tweet-
er {3%"sq.) for use in up to 40W
systems; with 2 element crossover.
£3.95 each (pap £1) or
£6.95 pair (pap £1.50)

35WATTMICRO 2-WAY SPEAKER SYSTEM
Unit comprises one 50w (4"app.}) Audax

soft dome tweeter HD100. And one
5" Audax bass/midrange 35w
driver HIF [1JSM.

Complete with-2

element crossover.

Total impedance

of system 4 ohms.

£8.95

PER SET + £2.70 p&p.

MONO MIXER AMP

ideal for Church £45.00

halis & Club houses.
+ £2.00 p&p.

50 WATT Six individually mixed inputs for
two pick ups {Cer. or mag.}, two moving coil
microphones and two auxiliary for tape tuner,
organs, etc. Eight slider controls - six for level
and two for master bass and treble, four extra
treble controls for mic. and aux. inputs. Size:
13%""x 6% "'x3%"" app. Power output 50 watts
R.M.S. {cont.) for use with 4 to 8 ohm speak-
ers. Attractive black vinyl case with matching
fascia and knobs. Ready to use.

Matching AKG Microphone to suit {with speech and music
filter). Complete with lead. ONLY £9.95 pius 75p p&p.

All mail to:

21A HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
30/10/82 and subject to change without notice.

Please allow 7 working days from receipt of order

for despatch. RTVC Limited reserve the right to up-
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date their products without notice. All enquiries send
S.A.E,

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.

(5 minutes walk from Edgware Road Tube Station)
Now open 6 days aweek 9 — 6. Prices include VAT,

Telephone or mail orders by ACCESS weicome.
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THE COMPUTER AS ALLY

ITHOUT doubt, 1982 was the year of the home computer. The only other
Winnovatory electronic consumer product in a similar price bracket likely to have
equalled it in popularity was the video-recorder; but the latter is more rightly
considered as an extension of home entertainment, and not an inter-active device
opening up an entirely new field like a computer.

The sales of home computers must have gladdened the hearts of manufacturers and
retailers alike, providing (as they did) welcomed bright spots in an otherwise dull
scene. It speaks volumes for the fascination of computers that in a time of recession
thousands of customers have emerged to buy a piece of equipment they can have
initially little understanding about and are prepared to venture upon a jourhey into the
unknown, seeking—what? For many new computer owners, the destination will be
simply “games”. Just how many will persevere with the writing of programs for
personal needs and thereby justify the considerable financial outlay is a matter for
conjecture.

Be that as it may, what is now happening on a grand scale is the development of
computer consciousness and “hands on” experience amongst a broad selection of the
general public. For the younger generation in particular, all this can be extremely
valuable since many of the jobs likely to be on offer in the future will require
familiarity with computers and computing.

While there is bustle in the computer field, the home construction scene appears to
be a trifle stagnant. One cannot be too sure and claim that the one is a consequence of
the other. But even if so, it is likely to be but a transitory fall-off; in the longer term
some of the interest now developing in computers will percolate into electronic
technology itself, and produce new recruits for the hobby of circuit construction.
Curiosity in the technology behind the keyboard could encourage a wish for practical
involvement with electronics in general. »

Support for this view was to be found at the Electronic Hobbies Fair last
November (see review in this issue). It seemed that a very considerable proportion of
visitors were interested in electronics, but indirectly. That is to say they were
interested in (or attracted by) the ends, rather than the means—computers, of course,
providing the chief and most striking example. But during their tour of the Fair
awareness of the scope and possibilities of electronic construction must have been
created in the minds of many non-technical visitors. Proof that converts were made is
found in the large sales of educational kits reported by exhibitors. Similarly, much
interest was shown in the Introducing Electronics series as featured on the EE stand.
The solderless technique employed was favourably commented on and seems likely to
win quite a few new recruits to our hobby. Py

The coming of the home computer and the new field of interest it creates should in
no way detract followers of electronics from the practical business of designing and
building circuits. In fact, the computer can become a valuable aid and ally to the
electronics experimenter, by testing ideas and solving problems—as well as to the
practically inclined at large, by controlling small machines such as the wood-turning
lathe demonstrated on the EE stand.

Frart H2

Readers’ Enquiries

We cannot undertake to answer readers’ letters requesting modifications,
designs or information on commercial equipment or subjects not published
by us. All letters requiring a personal reply should be accompanied by a

stamped self-addressed envelope.

We cannot undertake to engage in discussions on the telephone.

Component Supplies

Back Issues

Certain back issues of EVERYDAY ELECTRONICS are available
worldwide price £ 1-00 inclusive of postage and packing per copy. Enquiries
with remittance should be sent to Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. In the event
of non-availability remittances will be returned.

Binders
Binders to hold one volume {12 issues) are available from the above

Readers should note that we do not supply electronic components for
building the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

All reasonable precautions are taken to ensure that the advice and data
given to readers are reliable. We cannot, however, guarantee it and we
cannot accept legal responsibility for it. Prices quoted are those current
as we go to press.
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address for £4-60 inclusive of postage and packing worldwide.
Please state which Volume.

Subscriptions

Annual subscription for delivery direct to any address in the UK: £12-00.
Overseas: £13.00. Cheques should be made payable to IPC Magazines
Ltd., and sent to Room 2613, King's Reach Tower, Stamford Street,
London SE1 9LS.
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ODAY, when enough money has been

saved to buy and insure a bike the last
thing on the owner’s mind is theft. Unfor-
tunately, it is all too common but this
project should set the minds of some
readers at rest.

Two bike alarms are described—one
for a motorbike and the other for a push-
bike. They both use the same circuit
employing a mercury tilt-switch, which
triggers the horn and lights of the motor-
bike version, or an integral alarm unit on
the pushbike version.

The motorbike unit also has an exter-
nal trigger facility from a microswitch
for further protection.

A pulsed output is more effective than
a steady output and, apart from being
easier to locate, reduces battery con-
sumption.

CIRCUIT DESCRIPTION

The circuit diagram of the two versions
of the Bike Alarm is shown in Fig. 1. The
system has three basic sections: the
trigger; low frequency oscillator; and the
alarm output.

The first section consists of a
monostable multivibrator which is
triggered by the mercury switch, S2 (and
in the case of the motorbike version,
microswitch S3 will also trigger it). The
time constant of this monostable circuit is
governed by R3 and C2 and it functions
as follows:

The monostable consists of two cMos
2-input NoR gates and in the quiesent
state, the output of IC1a (pin 3) is at logic
1 as both inputs (pins 1 and 2) are at logic
0. As a result, the output of IC1b (pin 4)
is held low as both its inputs (pins 5 and
6) ;ue high (this gate is acting as an inver-
ter).

Upon receipt of a positive pulse to pin
1 from the mercury switch, the output of
ICla will go low causing the output of
ICIb to go high. The low on pin 1
provides a charge path for C2 via R3 and
when this capacitor has charged to a suf-
ficiently high voltage, the input of IC1b
reads this as a logic 1 and the output (pin
4) of this inverter is therefore returned to
a logic 0.

With the values given, the period of
this monostable is in the region of one
minute.

OSCILLATOR

When the output of the monostable is
high, it enables a low frequency oscillator
consisting of NOR gates IC1c and IC1d.
The output of this section is a square-
wave of approximately one hertz. This
frequency is controlled by R4 and C3.

When the output of the monostable is
low, the oscillator cannot function since
the time constant capacitor C3, will not
charge up as current flows through D1 to
the low (effective earth) on pin 4 of IC 1b.

ALARM OUTPUT

On the motorbike version, the alarm
output is in the form of a relay, activated
by a high pulse from the oscillator and

driven by TR 1. D3 protects the transistor
from the back e.m.f. from the coil.

The contacts of this relay are used to
control the horn and headlight from the
host motorbike. Note that the positive
supply to the light and horn is taken to
the relay before the Alarm unit on/off
switch.

COMPONENTS

MOTORBIKE

Resistors
R1,2 100k (2 off)
R3,4 10MQ (2 off)
R5 10kQ
All W carbon +5%

Capacitors
C1 100uF 16V elect. axial
lead

c2 15uF 16V elect. axial lead
C3 0-1uF polyester

Semiconductors

D1 1N4148

D2,3 1N4001 (2 off)

TR1 BC107 npn silicon

IC1 4001UB ¢mos guad
2-input NOR gate

Miscellaneous
S1 s.p.s.t. key-switch
S2 mercury tilt-switch
S3 microswitch
RLA  miniature relay, 12V,
13002 coil with 30A
rated contacts
0.1 inch matrix stripboard 11
strips by 28 holes; plastic case;
100 x 76 x 41mm (ABS case
type MB2); M2 mounting screws
13mm long; ,14-pin d.il. i.c.
holder; terminal biock 6-way;
7/0-2mm connecting wire;
24/0-2mm wire.

A > t
Guidanseonty £ 12

Completed alarm for a pushbike with
the key-operated switch mounted on
the side.
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The pushbike version of the alarm has
its own integral buzzer (WD1), and this is
driven, again on a high pulse from the
oscillator, by Darlington pair, TR1 and
TR2. This is shown on the additional sec-
tion of the circuit diagram, Fig. 1.

This unit has its own supply, a 9V PP3
type battery. )

COMPONENTS

PUSHBIKE

Resistors

See
R1,2 100k (2 off)
R3.4 10MQ {2 off)
R5 10kQ
Al $W-carbon +5% al

page 85

Capacitors
C1 100uF 16V elect. axial
lead
Cc2 15uF 16V elect. axial tead
Cc3 O-1uF polyester

Semiconductors
D1 1N4148
D2 1N4001
TR1 BC441 npn silicon
TR2 BC107 npn silicon
IC1 4001UB cmos quad
2-input NOR gate

Miscellaneous

S1 s.p.s.t. key-switch

S2 mercury tilt-switch

WD1 9V buzzer

B1 9V PP3 battery i
0.1 inch matrix stripboard, 11
strips by 28 holes; battery clip;
plastic case, 100 x 76 x 41mm
(ABS case type MB2); M2
mounting screws 13mm long;
14-pin d.il i.c. holder; 7/0-2mm
connecting wire,

Approx. cost
Guidance only

£10

CIRCUIT BOARD

A plastic case measuring about 100 x
75 X 41mm is used for both tbe motor-
bike and pushbike projects. Although any
plastic or metal boxes around this size
should be acceptable.

The component panel for both versions
is a 0-1 inch matrix stripboard having 28
holes by 11 strips, and these are shown in
Figs. 2 and 3. Construction of the board
follows the normal pattern with the
breaks in the copper strips being made
first. Next, solder in all the links and the
i.c. socket, after which the components

may be soldered into place and Veropins
fitted where connections to off-board
components are to be made. Take care
with the cMos i.c. since it may be
destroyed by static.

In both units the board fits easily into
the slots in the plastic case. In the motor-
bike version the holes for the key-switch,
grommet, and the mounting holes for the
terminal block should be made first. In
the pushbike version only-sound holes for
WD1 and a key-switch hole are required.
Care must be taken not to let the metal
case of the buzzer touch any connections
or switch terminals.

MERCURY SWITCH

The mercury switch, S1, should be
soldered to the component board on leads
approximately 100mm long and tem-
porarily attached to the side of the box
with a small piece of Plasticine or Blu-
Tak.

This is necessary, as the final position
of this switch can only be determined
after the Alarm unit has been mounted on

The motorbike alarm with lid removed
to show positioning of the terminal
block, circuit board and key-switch.
The mercury “trip” switch is mounted
in the bottom right corner.

Layout of components inside the case
of the pushbike alarm. The siren is
temporarily held in position by Blu-Tak.
The leads to the mercury switch can be
seen top right.

Fig. 1. Circuit diagram of the two versions of the Bike Alarm. The siren circuit for

the pushbike is shown on the right.
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BY J. DUFFY

Fig. 2 (Right). Component layout,
underside, showing breaks in the
copper strips and interwiring details
for the Pushbike Alarm.
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Fig. 3 (Left). Circuit .board for the
Motorbike Alarm showing com-
ponent layout and wiring to the ter-
minal block for connecting to the
bike. The relay is directly wired to
the circuit board by connecting pins.
These are shown dotted.

Compieted prototype of
the Motorbike Alarm ready
for installation, via the ter-
minal block, on the vehicle.
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Finished circuit board for the Pushbike Alarm. The leads to the
mercury switch, shown left, should be approximately 100mm long.

"3RT00H 49

e
=
ot
R

The completed Motorbike Alarm circuit board.

the bike frame. A certain amount of ex-
perimentation will be required in order to
achieve the optimum switch position to
trigger the alarm when the bike is moved
by an unauthorised rider.

The final location of the mercury
switch is largely dependant on two fac-
tors, whether the alarm is to be triggered
by a side-to-side movement or a forward
and backward motion. Bearing in mind
that a bicycle (or motorbike) is often left
in an inclined position, for example
against a wall or on a kick-stand, the
former consideration can be utilised so
that the alarm triggers when the bike is
returned to the upright position.

Mercury switches of this type activate
at around 10 degrees from the horizontal
(that is, at this angle the mercury blob will
roll to the end of the device and short out
the contacts) so it will need to be mounted
at something like this angle inside the
case.

This type of triggering does mean that
the bike will always have to be inclined to
the same side.

MOUNTING

When locating the Alarm unit on the
bike, it is important to keep it as discrete
as possible; a box that looks like an alarm
could be removed and rendered in-
operational by the prospective thief,

Fig. 4. Two suggested mounting posi-
tions for the completed Pushbike unit.
Final arrangement will be governed by
placement of the mercury switch.

For this reason, the lock of the key-
switch should not be visible but it must be
accessible. The ideal orientation of the
key-switch is downward facing.

The finished Alarm unit should be
securely fixed to a frame member with a
fixing bracket obtained from the local

bicycle shop. A suitable position is on the
down tube just below the saddle or under
the cross-bar as shown in Fig. 4.

For additional reliability, the Alarm
unit can be water-proofed. The simplest
way to do this is with a plastic bag or
“Clingfilm” wrapped around the case.
Another alternative would be to use a
more expensive enclosure with a sealing
gasket or to use a commercially available
sealing compound.

MICROSWITCH

The motorbike version of the Alarm
has the option of an additional
microswitch to trigger the circuit and this
is connected in parallel with the mercury
switch (via TB1 terminals 1 and 2).

The normally open contacts are used
and the switch is placed where it will be
activated when the motorbike is moved.
One position could be under the seat so
that when someone sits on it, the lever of
the microswitch is depressed.

The additional wiring required for this
version, that is the wires to the headlight
and horn and to the 12V supply, must be
carried out with a stranded wire of suf-
ficient current rating. A 24/0-2mm wire is
suitable and should be fitted with the
correct type of connector to mate with
the terminals on the electrical system -of
the bike.

BY DOUG BAKER

U'VE INSTALLED AN ELECTRONIC PEVICE)
IN MY CAR SO THAT 1 DON'T

FORGET
TO USE MY SEAT BELT. HAS YOUR DAD
DONE THE SAME? T
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ONE PIECE of laboratory apparatus still
frequently used in experiments con-
cerning the general equations of motion is
the “ticker-tape timer”. This electro-
mechanical device consists of a mains
solenoid inducing a pointer in its
magnetic field to oscillate at 50Hz. A
strip of paper passes between the os-
cillating pointer and a disc of carbon
paper to produce a series of dots, the
distance between each consecutive dot
representing the distance the paper strip
has travelled in 1/50th of a second.

In this way, a plot of distance against
time can be recorded for an object rolling
down an inclined surface, when that ob-
ject is secured to the length of paper tape
and is pulling it through the ticker-tape
timer as it falls.

INACCURATE

This method of timing motion does,
however, have inherent inaccuracies.
Firstly, the oscillating pointer does not
always make positive contact with the
ticker-tape. Secondly, and perhaps more

MoviG ogjecT
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ULTRASONIC SOUNED WAVES

importantly, two dots in rapid succession
caused by slackness in the tape could be
interpreted as a single mark. Finally, the
tape itself could cause some resistance to
the free motion of the object pulling it.

These three factors, combined with the
cumbersome operation and wasteful use
of paper necessitated the design of an
electronic method of timing the motion.
Without changing the basic experiment,
that is, a trolley (the “object”) rolling
down an inclined surface, the ZX81
Speed Computer System was designed.

The trolley is linked to the main unit
via a pulsed ultrasonic transmitter thus
eliminating the errors associated with the
ticker-tape method. The ultrasonic
receiver amplifies the pulses and feeds
them to a Sinclair ZX81 microcomputer
to be processed and the results displayed
on a 4-digit 7-segment display on the
main unit.

The system has been code named
G.E.MN.LF. for General Equations of
Motion Notational Information Finder.

TRaNSMITTER "ON'
RECEVER

I\/\/_/\/\/_J\ \ T7NSM|WE2 ‘o’
TRANSDUCER ‘ /
ULTRASONIC
RECEINER / = icvrey L8
AMPLIFIER TRIGEER

DIGTAL

]

READ O
OF VELOUTY

Fig. 1. Block diagram of the SEDAC runner-up design for the ZX81 Speed Com-
puting System (c.em.N.LF). Note that the moving object represents the trolley.
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BASIC THEORY

The trolley provides the information
with which the ZX81 will perform the
calculations to determine velocity and
acceleration.

The basic formulae of motion are as
follows:

distance travelled

velocity = time taken

. hange in velocit
ler — £nange in_
acceleration time taken

So, to calculate the velocity, the com-
puter needs to know the distance travelled
(this will be constant) and the time taken
to travel that distance. In order to do this,
the trolley will send 30 ultrasonic pulses
and the computer measures the time
taken for them to arrive. As previously
stated, the distance the trolley moves to
generate 30 pulses is always constant.

For the acceleration calculation, as the
trolley starts from standstill, that is Om/s,
the change in velocity will equal the total
velocity and since this has already been
calculated by the computer it can now
calculate the maximum acceleration.

However, computers can be program-
med to do much cleverer things so in this
circuit, on obtaining the set number of
pulses, it can time each individual pulse
and provide acceleration figures for any
point during the trolleys voyage, thus
enabling a pupil to plot a graph from
selected notational information; which is
neatly displayed on the digital display.

THE TROLLEY

As already mentioned, the microcom-
puter relies on a set number of pulses
which are linked directly to the distance
the trolley moves.

The trolley produces pulses whose rate
of production is proportional to the speed
of the trolley, that is, the faster the trolley
moves, the more pulses are produced per
second. It achieves these linked pulses by
utilising its back wheel. First, however,
the basic circuit of the pulse producer and
ultrasonic transmitter will be explained.
See Fig. 2.

Ultrasonics are a range of frequencies
just beyond the limit of human hearing,
normally about 30 to 50kHz. This circuit
transmits 40kHz pulses to the receiver.

The 555-timer IC1, is connected in an
astable mode, oscillating at approxi-

The three-
Beled trolley assembly.
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mately 40kHz. An infra-red l.e.d. and an
infra-red photodiode (D1 and D2) are
positioned either side of the back wheel.
The wheel itself has a hole bored through
it. D2 is designed so that when infra-red
light reaches it, it switches on allowing
current to flow through it. In this circuit
the light comes from D1.

As both D1 and D2 are on either side
of an opaque material (in this case the
rear wheel), the only time D2 conducts is
when the hole in the rear wheel aligns
itself between them. When this takes
place, TR1 switches on generating a
negative pulse. It is only a pulse since the
light is cut off by the wheel’s rotation.

This negative pulse gates the 555 off,

Everyday Electronics, February 1983

Fig. 2 (Above). Circuit diagram of
the trolley mounted ultrasonic
transmitter. D1, D2, TR1 and
associated components form an
infra-red light activated switch to

enable IC1.
Photograph (left) shows a close
up of the rear wheel of the

trolley. The infra-red emitter and
receiver D1 and D2 can be seen
set into the wooden body of the
trolley either side of wheel.

{Below). The main unit and trol-
ley showing the mounting of the
ultrasonic transducer X1 and X2.
Note how SK1 is soldered to a
length of 14-way ribbon cable.

stopping momentarily the 40kHz
transmission. Thus, as the wheel rotates
the hole aligns and dis-aligns, the 555
astable switches on and off. An ultrasonic
transducer X1 is used to transmit the
pulses.

The ultrasonic transducer is mounted,
forward facing, on the front of the trolley
as shown in the photographs. A compart-
ment can be made for the electronics in
the wooden body of the trolley.

When mounting D1 and D2, the single
rear wheel of the trolley is drilled and the
hole elongated (so as to produce a longer
pulse) and the infra-red devices are moun-
ted in the trolley body so as to align with
the hole.

| COMPONENTS

Resistors

R1,13-19 330Q (8 off)

R2 1.5kQ

R3 56kQ

R4 2kQ

R5,10 15kQ (2 off)

R6 4.7kQ

R7 1MQ

R8,9 560Q (2 off)

R11 10kQ

R12 470Q

All W carbon +5%
Capacitors

C1 1nF polystyrene

c2 47uF 16V tantalum

Cc3,7 22pF ceramic (2 off)

C4,6,8 10nF polyester (3 off)

C5 10pF ceramic

C9 0-1uF polyester
Semiconductors

D1 Infra-red emitter

D2 Infra-red receiver

D3-5 BAX13 silicon (3 off)

TR1-3 BC108 silicon npn
(3 off)

IC1 555 timer

IC2 TAA960 triple
amplifier

iC3 7415132 1TL low
power Schottky quad
2-input NAND
Schmitt gate

IC4 741504 TTL low
power Schottky hex
inverter/buffer

IC5 741508 TTL low

power Schottky quad
2-input AND gate
1C6 74LS10 TTL low
power Schottky triple
3-input NAND gate
74LS373 TTLlow
power Schottky octal
latch (2 off)
4-digit, 7-segment
common cathode
display (R.S.
587-507)
X1 40kHz ultrasonic
transmitter transducer
X2 40kHz ultrasonic
receiver transducer

IC7.8

LED1

Miscellaneous

VR1 10k miniature
preset

VR2 1MQ miniature
preset

VR3 100k$2 miniature
preset

B1 9V PP3 battery

SK1 23 + 23-way double

sided O-1in. pitch
edge connector {to
suit finger set on
ZX81)

tudi
£20 ?.2'.’3&2.?3
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Fig. 3. Circuit diagram of the receiver, computer interface and display sections of the ZX81 Speed Computing System.

THE RECEIVER

The complete circuit diagram of the
receiver unit and the ZX81 interface is
shown in Fig. 3. The Ultrasonic pulses
from the trolley-mounted transmitter are
received by a second transducer, X2, and
this is coupled to the first stage of IC2, a
triple amplifier. This i.c., the TAA960, is
specially designed for use with high im-
pedance receivers.

The input impedance is high to ensure
that the transducer has peak response at
its anti-resonant frequency.

The combined three stages and sup-

80

porting circuit gives the amplifier a gain
of about 100dB, and the receiver is effici-
ent up to a range of § metres.

The power supply for this circuit and
for the interface circuitry is taken from
the ZX81 finger set at the back of the
computer. The +5V and OV come from
pins 1B and 4B, respectively.

The output from the receiver amplifier
is fed to TR2 and TR3 and the resulting
pulses are fed to a Schmitt trigger NAND
gate, IC3. This gate produces a clean 5V
pulse to be fed to the ZX81 to be
processed. Fig. I (block diagram) shows
the resulting waveform.

COMPUTER INTERFACE

The G.E.M.N.LF. unit is connected to
the ZX81 computer via the 23 + 23-way
finger set on the printed circuit
board at the back of the computer.

A program, written in machine code,
instructs the computer to read the data
being inputed from the ultrasonic receiver
and calculate the troliey velocity. The
computer will only accept a set number of
pulses (in this case, 30) as the number of
pulses corresponds to the distance
travelled and this must be constant in
order to perform the calculations.
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Main unit plus Sinclair ZX81 computer.

When the 30 pulses have been
received, the counting procedure stops
and the display routine commences
operation.

Six values of velocity of the trolley are
taken at intervals of multiples of five
pulses. So, for example, after five pulses
the first velocity is calculated, again after
10 pulses, after 15 pulses and so on up to
30 pulses.

Once received, the stored values are
used to provide the outputs to the display.
They are both on screen (if a TV is being
used) and on the integral 4-digit display
on the main unit (LED1).

DISPLAY

Initially the display reads four flashing
“eights”. Whilst the trolley is actually
rolling down the track and the computer
is receiving data, the display will
automatically blank. When all 30 pulses
have been received, the display will read
“VEL1”, whereupon it wili-go on to dis-

play the velocity calculated from the first
five pulses. It will proceed to display the
next five values under the headings of
“VEL2”, “VEL3” and so on up to
“VELG6”.

It continues in a loop displaying these
values of velocity until the unit is reset. It
will then show flashing “eights” until the
trolley starts sending pulses once again.

The gates IC4, IC5 and IC6 and the
octal latches IC7 and IC8 are used to
decode and display the information
received from the ZX81 on the multi-
plexed display.

PROGRAM

As previously stated, the computer
program for use on the ZX81 in conjunc-
tion with the G.E.M.N.LF. Speed Com-
puting System is written in machine code
but unfortunately space does not permit
the reproduction of it here.

However, interested parties can con-
tact the editorial offices of EVERYDAY

% e
0

3 A ¥ o

e ——wd--j,

View inside prototype showing circuit board and ribbon cable connections.

ELECTRONICS and arrangements can be
made to supply a transcript or tape copy
of the program along with more detailed
instructions.

CONSTRUCTION

No detailed constructional information
is given for the building of the Speed
Computing System as it was felt that,
armed with the circuit diagram and
background information, it should not
prove too difficult to complete.

The original prototype was assembled
in a plastic case 190 x 110 x 60mm
housing a single stripboard circuit panel.
The transducer was mounted in one side
and the 23 + 23-way edge connector was
soldered to a length of 14-way ribbon
cable.

The trolley was converted from a stan-
dard three-wheel trolley of the type found
in the physics laboratory and runs on
any flat track of minimum length tw
metres. O

IEWS

TELEVISION AND RADIO 1983

many in full
colour, the scope
and quality of

Editor Eric Croston
Price £3.50 limp I?gependelét Jele-
Size 190 x 230mm. 224 pages NS IOR SallE SEer

Publisher Independent Broadcasting Authority

ISBN 0900485433

VVITH our television viewing habits about to be changed
beyond recognition with the advent of the fourth channel,
breakfast viewing, satellite broadcasting and cable TV, this
annually produced volume makes interesting reading. -

1982 saw the birth of the first new national television service
for 20 years—Channel 4—and 1983 will be the year of Tv-am,
an additional three hours of programmes to wake-up to. This
handbook discusses both these new services as well as the es-
tablished ITV companies and sets out to illustrate the function of

a nation-wide broadcasting network.

Many pages are dedicated to the programmes themselves,
with sections on sport, drama, science, the arts and of course,
news coverage, to name but a few. With over 400 illustrations,

Everyday Electronics, February 1983

Not to be forgot-
ten is the constantly
expanding indepen-
dent local radio
coverage, currently
at 47 stations and
new contracts are
being granted all
the time. Other
chapters in this
compulsive coffee-
table book include
advertising, fin-
ance, Oracle (tele-
text) and working
in broadcasting.

G.P.H.

g %Y

PRACTICAL

ELECTRDNICQ

FEBRUARY 199

PROJECTS
v 12V to 240V Inverter
Twilight Warning
Radio Booster
Ultimum Computer
‘ Interface Part4
FEATURES
[ into The Real World—
interfacing micros
Programmable Unijunction
, Transistors—a few PUTs
are a useful investment
PLUS
Micro-File—Pull-out data on
the 6502 Microprocessor

(ON SALE NOW |
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REFERENCE VOLTAGE

Resistor R1 and IC1, a programmable
Zener diode, provide the reference voltage
for the main circuitry. VRI is set
(programmed) to provide a stabilised
voltage across IC1. R2 and R3 are
padding resistors for VR1 to give finer
sensitivity to VR1 wiper variation.

The potential divide effect of R4 and
R5 across IC1 produces a value of 2-73
volts at their junction. This feeds the
negative input of MEI, a 3-digit, 999mV
full-scale digital voltmeter. The signifi-
cance of 2-73 volts will become-apparent
later.

SENSOR CIRCUIT

The other side of ME1, the +ve input,
is fed by the outputs (one at a time) from
each temperature sensor circuit. Each
sensor is wired as seen in Fig. 2. The out-
put at X varies linearly with temperature,

Fig. 1. Complete circuit diagram for the Beehive Tem

Completed proto-

and increases by 10mV per degree
Celsius. So at 0°C, the output would be
2-73V. Each output needs to be trimmed
in using its associated preset, VR2 to
VRI11. All X’s are commoned at the
negative end of R6, but only one sensor is
“on” at one time; which one is on, is
determined by the setting of S1, which
connects the sensor V= terminal to OV.

. The sensors should be set up after the
monitoring unit and remote sensors are in

F.ig. 2. Temperature sensor
circuit. The output at X varies
10mV/°K,

but this number may be reduced or increased as required.

COMPONENTS

type of the

Beehive Tem-

perature Meter.

The frame selec- Resistors See

tor switch is on R1 1.8k

the right and the R2 120Q

remote sensor in- R3 10kQ

put socket can be R4 3300 a
seen on the side R5 2-7kQ2 page 85
of the case. RE 5-6k(2

All 2W carbon +5%

Potentiometers

cells.

‘Guidance only
Approx. cost

VR1 2.2kQ miniature
horizontal preset
VR2-11 10kQ miniature

Semiconductors

1C1 TL430C programmable
Zener diode

IC2-11  LM3352Z precision
temperature sensor
{10 off)

Miscellaneous

ME1 1V d.c. digital {Digitron
modei 8000)

SK1 21-way socket

PL1 21-way plug

S1 1-poie 10-way rotary

S2 miniature on-off toggle

B1 6V, 4 x 1.5V (HP11)

Pointer knob for S1; 21-way

cable; battery holder for 4 x HP11

horizontal presets
{10 off)

excluding
connectors
and meter

£15

perature Meter. The circuit is drawn to include ten temperature sensors,

iy b |
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The “baseboard”

of the main components. Four

baseboard.

removed from the case to show positioning
HP11
located in a holder which is sited across the rear of the

batteries are

on the far right.

Access to the temperature
gained via a removable lid in the top of the case. The
reference voltage “programming’” preset VR1 can be seen

“trimming’’ potentiometers is

their final positions. The sensor tem-
peratures should be given time to
stabilise. Place a thermometer beside a
sensor when it is being calibrated, and ad-
just its preset until the readout on ME1
equals the thermometer reading. Repeat
for all other sensors. Leave for a while
and repeat the operation.

To read the temperature of each sen-
sor, set S1 to the appropriate position. In
the prototype, the reading was given
directly in degrees Celsius, where the
position of the decimal point:could be
selected on the rear of the specified meter.

Any digital voltmeter could be used here
which is capable of displaying up to 1V in
10mV steps. Sockets could be fitted in
place of ME1 to allow any suitable meter
to be plugged in when required.

USES

By monitoring the temperature in the
hive, it is expected to be able to determine
cluster movement (if any) during cold
winter conditions. In such environments
bees must cluster to keep alive. Distur-
bances, such as those from a nearby busy
woodpecker could easily upset the bees

and cause them to disperse and so lose
the heat generated by clustering.

Regular monitoring of the hive tem-
perature in various positions within the
hive would alert the keeper who could
then take early measures to remove the
disturbance and pacify the bees.

An interesting plan now being con-
sidered by the team who produced this
unit is to connect it directly to a personal
computer. With suitably developed
software there are many possibilities
including a display of the hive spatial
density. a

For a detailed bookiet on
remote control — send us30p |
and S.A.E. (6" x 9") today.

"HOME LIGHTING KITS

-m

Based on the SABO600 IC the kit is supplied with all
components,
board, a pre-drifled box (95 x 71 x 35mm) and full
instructions. Requires only a PP3 9V battery and push-
switch to complete. AN

BEGINNERS. Order as XK102

3-NOTE DOOR CHIME d&

including loudspeaker, printed circuit

IDEAL PROJECT FOR
£5.00

These kits contain alt nacessary components and full
instructions & are designed to replace a standard walt
switch and controf up to 300w. of lighting

TDR300K RemoteControi  £14.30

XK113 MW RADIO KIT

Based on ZN414 IC, kit includes PCB, wound aerial and
crystal earpiece and all components to make a sensitive

Dimmer miniature radio. Size: 5.5 x 2.7 x 2cms. Reguires PP3

MK6 Transmitterforabove £ 4.20

9V battery. IDEAL FOR BEGINNERS.

£5.00

TD300K Touchdimmer £ 7.00
TDE/X  Extension kit for 2-wa
swm:hmgfcanDG)OOKy £ 2.00

£3.50

LD300K Rotary Controlled
immer

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on the
1CL7126 (a lower powar version of
the ICL7106 chip} and a 31/2 digit
liquid crystal dispiay. This kit will
form the basis of & digital muiti-

mater {only a few additional re-

sistors and switches are required—details supplied),
oraunshlvedtgltalthermometer( 60°Cto+150°C)
reading to 0.1°C. The basic kit has a sensitivity of
200mV for a full scale reading, automatic polarityin-
dication and an ultra low power requirement-giving
a 2 ysar typical battery life from a standard 9V PP3
when used 8 hours a day, 7 days a week

Price £15.50

TR

COMPONENT PACKS
650 Resistors 47 ohm to 10 Mohm — 10 per
value £4.00
40 x 16V Electrolytic Capacitors 10uF to
1000uF — 5 per value £3.25
60 Polyester Capacitors 0.01 to 1uF/250V —
5 per value £5.55
45 Sub-miniature Presets 100 ohm to 1 Mohm
— 5 per value £2.90
30 Low Profile IC Sockets 8, 14 and 16 — pin
— 10 of each £2.40
25 Red LEDs {5mm dia, )} £1.25

MINI KITS

MK1 TEMPERATURE
CONTROLLER/THERMOSTAT

Uses LM3311 IC to sense tempera-
ture {80°C max.) and triac to switch
heater. 1KW

MK2 Solid State Relay

Ideal for switching motors, lights,
heaters, etc. from logic. Opto-
isolated with zero voltage switching.
Supplied without triac £2.60
MK3 BAR/DOT DISPLAY

Displays an ana|oi ue voltage on a
linear 10 element LED display as a
bar or single dot. Ideal for thermo-

meters, level indicators, etc. May be | f

stacked o obtain 20 to 100 slement
displays. Requires 5-20V supply.
MK4 PROPORTIONAL £4.50
TEMPERATURE CONTROLLER
Based on the SL441 zero voitage
sw:tch this kit may be wired to form
a “burst fire™ power controller,
enabling the temperatura of an en-
ctosure to ba maintained to within
0.5°C. Max. joad 3KW £5.55
MNK5 MAINS TIMER

Based on the ZN1034E Timer IC this
kit will switch a mains load on {or off}

§ for a preset time from 20 mins. to 35

hrs Longer or shorter periods may
minor
changes Max. load 1KW. £4.50

Have you got our FREE ORANGE CATALOGUE vyer?

NO?! Send S-A'E. 6"

x 9" TODAY!

It’s packed with details of all our KiTS plus large range of SEMICONDUCTORS
including.CMOS, LS TTL, linear, microprocessors and memories, full

range of LEDs, capacitors, resistors, hardware, relays, switches etc.

We also-stock VERO and Antex products as well
as-books from Texas Instruments, Babani and Elektor.
ALL AT VERY COMPETITIVE PRICES.

ORDERING IS EVEN EASIER — JUST RING THE NUMBER
YOU CAN'T FORGET FOR PRICES YOU CAN'T RESIST.

5-6-7 8-9-10

and give us your Access or Barclaycard No: or write enclosing cheque

orpostal order. Official orders accepted from-schools, etc.

LCD 32 DIGIT MULTIMETER
16 ranges including DC voltage (200 mv-1000
v} and AC voitage, DC current {200 mA-10 A}

and resistance {0-2 M) + NPN & PNP transistor

ain and diode check. input impedance 10M.
glle 1655x88x31 mm. Requires PP3 Sv battery.
Test leads included ONLY £29.00

ELECTRONIC LOCK KIT XK101
This KiT contains a purpose’ designed
lock IC, 10-way keyboard, PCBs and all
components to construct a Digital
Lock, re umng a 4-key sequence to
open and broviding over 5000 different
combinations. The open seguence may
be easily changed by means of a pre-
wired plug. Size: 7 x 6 x 3 cms. Supply:
6V to 15V d.c. at 40uA. Output:
750mA max. Hundreds of uses for
doors and garages, car anti-theft
device, electronic equipment, etc. Will
drive most relays direct. Full instruc-

tions supplied. ONLY £10.50

Electric lock mechanisms for use with
fatch locks and above kit
£13.50

DISCO LIGHTING KITS

DL 1000K

t This  value-for-money kit

features a bi-directional
sequence, speed of sequence
and frequency of direction
change, being variable by
means of potentiometers and
incorporates a/master/dimming control.

— £14.60

A lower cost version of the above, featuring
I channel with speed
variable by means of a pre-set pot. Outputs
switched only at mains zero crossing points
to reduce radio interference to a minimum.

Only £8.00

undir

Optional opto input DLA1
Allowing audio (“beat”)

"FAST SERVIGE

11 Boston Roa:
London W7 3SJ

84

TOP QUALITY- LOW LOW PRICES

I No circuit 1s complete without acallto -
ELECTRONICS [IZEMtae
% 10am to 4pm (Sat)
TEL: 01-567 89100RDERS
N W . 01-579 9794 ENQUIRIES
01-579 2842 TECHNICAL AFTER b

Add §5p postage & packing +15% VAT to total|
Overseas Customers;
Add £2.50 (Europe), £6.00 (elsewhere) for p&p
Send S.A E. for funher STOCK DETAILS.
Goods by return subject to avmlabvlv(y

ALL
PRICES
EXCLUDE VAT

-—light response. 6 P

DL3000K

This 3 channel sound to light kit features zero
voitage switching, automatic level contro! &
buiitin mic. No connections to speaker or amp
required. No knobs to adjust - simply connect

1 i pply & | h
0 Mains su Y lamps. on'y £11-95

{1Kw/Channel)
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By Dave Barrmgton

Sounds of ZON

All the latest reports indicate that
probably the most popular gift this festive
season will have been one of the ZX81 or
Spectrum home computers. It is equally
likely that thousands of people spent most
of their holiday period mastering the won-
ders of their new acquisitions.

Having been hooked on their possible
capabilities, owners wili, by now, have soon
spot-lighted any limitations and are eagerly
seeking the add-on units available to ex-
pand their system. These will include prin-
ters and increased memory or RAM packs.

Although it does not expand the system,
a wide range of sound effects can be added
with the ZON X-81 Sound Box from Bi-Pak
Semiconductors.

The unit is based on a three-channel-
plus-noise sound chip and is so designed
that the pitches and volumes of the three
channels and overall attack/decay envelope
can be controlled by simple BASIC instruc-
tions to the computer.

This means that piano, organ, bells,
helicopters, lasers, explosions, space in-
vaders, and so on, can be simulated and
easily added to existing programs.

The circuit board is housed in a biack
plastics case with loudspeaker and manual
volume control (in addition to programmed
volume) and simply plugs in between the
rear ZX81 ““finger” set and its RAM pack
and/or printer. The power supply for the
unit is taken from the internal power sup-
plies of the computer, via the computers
bus outlet or finger set.
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For use with the ZX Spectrum a special
adaptor is required. This is available for the
sum of £5.50 plus VAT.

Included with the ZON X-81 are
operating details which take the user
through its operation step-by-step and also
contain a number of example programs of
useful sound effects.

The ZON X-81 Sound Unit costs £25.95
including postage and VAT. For more

details, readers should contact: Bi-Pak
Semiconductors, Dept. EE, P.O. Box 6,
Ware, Herts.

Drilling Machine

With the increase in designs built on
printed circuit boards (p.c.b.), many readers
must have tried their hand at making their
own p.cb.s and encountered particular
problems. From the letters received, the
most common and annoying of these would
appear to be the accurate and time con-
suming task of drilling the component holes
in the board.

This can now easily be accomplished
with the latest addition to the Toolrange
stocks. It is the ORYX Model B10 drilling
machine designed for small-scale produc-
tion work on p.c.b.s.

A feature of the drill is a built-in mains
power supply which provides a low voltage
source to an illumination “torch” for the
work surface. The power supply also feeds
the 24V motor, which direct drives a quill
spindle at a speed of 14,500 r.p.m.

An adjustable magnifier enables accurate
location of the workpiece to drill point and
there are adjustable depth stops for hand
feeding. The maximum chuck-to-table dis-
tance is 1%in (32mm).

Drills of up to §in shank diameter can be
held in the interchangeable cotlet chucks.
Three collets are supplied as standard,
allowing drills from 0-6mm to 2mm shank
to be used.

More details and price can be obtained
from Toolrange Ltd., Dept EE, Upton Road,
Reading RG3 4JA.

CONSTRUCTIONAL PROJECTS

Alarms for Push-Bike and Motor Bike

When ordering the 4001 i.c. for the
Alarms for Push-Bike and Motor Bike
project, be sure to ask for the “unbuffered
outputs’ type. This will have the suffix UBE
or UB after the type number. This device
should be stocked by most advertisers but
in case of difficulty it is listed by Maplin.

The mercury switch used in our models
are available from Magenta Electronics.
This switch is also available from Tandy
shops (order code 275-025).

Note that mercury is a toxic substance,
therefore be careful not to break the glass
encapsulation when installing in the case.

The 9V buzzer used in the prototype was
purchased from Tandy and is listed as D.C.
Buzzer 273-052. Other suitable mechanical
sirens are stocked by Electrovalue,
Magenta, TK Electronics and J. Bull.

The 12V 30A miniature relay is available
from Maplin and listed as YX99H (12V 30A

Relay). This relay is listed for -use ’in
automotive applications.

The type of case used is not critical, but
should be made weather-proof from the
elements. An old cycle lamp couid be adap-
ted and the bulb reflector area used to
house the siren; the glass being replaced by
some gauze.

Interval Timer

The 4-digit common cathode multipiex
display, Type DL340M, used in the /nterval
Timer is available from TK Electronics.

They also supply a 9-digit Bowmar dis-
play that could be used in this project for
the sum of 55p plus VAT. However, the pin-
ning for this device is different and will have
to be “hard-wired” to the board.

ZX81 Speed Computer System

The ultrasonic transducers for the ZX817
Speed Computer System are available from
Electrovalue, Magenta, Mapiin and Rapid
Electronics. When ordering ask for trans-
mitter and receiver transducers with pin
terminations.

The 4-digit 7-segment common cathode
display is a RS Components device, stock
code 587-507. The diodes D3 to D5, Type
BAX13, are stocked by Cricklewood Elec-
tronics.

The 23+23-way ZX81 edge connector

‘is available from Maplin.

Beehive Temperature Meter

The “programmable” Zener diode called
for in the Beehive Temperature Meter is
likely to cause purchasing problems. This is
a three-terminal type with excellent tem-
perature stability. Two external resistors set
the Zener voltage to any desired value in
the range 3 to 30V.

The only source we have been able to
locate for the TL430C is Maplin Electronic
Supplies: Order code YY77J. However, RS
Components stock an equivalent to this
device which is, listed as a programmable
Zener diode and should be ordered as RS
283-227.

Once again, we would point out that RS
Components will only supply to bona fide
traders and readers should order this item
through their component supplier.

The temperature sensor Type LM335Z is
available from Europa, Maplin and Rapid
Electromcs

A i2- -way rotary switch with an ad-
justable end-stop will need to be used to
make up the single-pole 10-way switch S1.
Alternatively, a single-pole 12-way switch
can be used with two tags of the switch left
unconnected or joined to the tenth position.

EPROM Programmer for the Acorn Atom

It is not essential to use a zero insertion
force (z.i.f.) socket for the EPROM Program-
mer for the Acorn Atom ""Program” socket.
This socket plugs into the low profile socket
mounted on the circuit board and protrudes
through the top of the case. The Vero 24-
pin Miniwrap i.c. socket, type 200-21338B,
has been found to have a fow insertion and
withdrawal force and could be used as a
cheaper replacement for “expensive” .z.if.
sockets.
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A NEW SERIES FEATURING A TEARLESS
3LETOP TECHNIQUE BY GEORGE HYL

RADIO RECEIVERS

AST month we built amplifiers and os-
cillators. This time we’ll extend our ex-
periments from audio to radio frequencies
and make a rather crude but reasonably
effective a.m. receiver.

DISTORTION

To make it work we’ll turn w0 good
account something which is usually
regarded as an unmitigated nuisance: dis-
tortion. Distortion, in amplifiers, means a
departure from perfection. In a perfect
amplifier the output would be an exact
reproduction, in enlarged form, of the
input.

Let’s take a closer look at what this
means. The “signals” which most am-
plifiers have to deal with are mixtures.
They .contain many different frequencies
(in a hi fi music signal, from about 20Hz
to 20kHz). They contain mixtures of in-
tensities (from pianissimo to fortissimo).
There are all sorts of time relationships
between components of the mixture and
these may be important for stereo
reproduction, for example. All these
characteristics would be preserved in an
ideal amplifier.

No real-life amplifier is perfect. It may
not amplify all frequencies equally well. It
may not preserve the original time
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(““phase”) relationshins between compo-
nents of the mixture. Above all, it may
not reproduce the intensities faithfully.

In electronic terms this means that the
shapes of the signal waveforms may be
distorted. For hi fi, this amplitude distor-
tion is by far the most serious kind.

OVERLOAD

When we turned amplifiers into os-
cillators by feeding back the output to the
input positively we saw how oscillations

%
L.E.D.
INDICATOR +
- =
A A § 81-B4
C R1 : § 6V (Ax15V)
) -
VR A 5
Bj 10k 1R1

BC107

Fig. 5.1. A low value for R1 allows the
transistor to be driven into overload.

can build up rapidly, starting with only
the tiny amount of “noise” present in all
circuits. This is amplified, fed back, am-
plified again, and so on, getting bigger
and bigger.

Why doesn’t this process of magnifica-
tion go on for ever, eventually producing
infinitely large voltages and currents?
Because a point is soon reached where
the transistors just can’t handle larger
signals. They overload. They can’t deliver
the output demanded of them.

If you repeat (in thought, at least) an
earlier experiment (Fig. 5.1) you’ll see
why. Suppose we give R1 a lowish value,
say 1kQ. Then with VRI1 slider at the
positive end, several milliamps of current
flow into TR1 base. TR1 will try to pass
several hundred milliamps of collector
current. It can’t, because at a mere 20mA
or so all the battery voltage is used up in
the Indicator, leaving nothing for the
transistor. So as you turn up VRI1 the
lamp reaches full brightness and gets no
brighter as VR 1 is turned up further. TR1
is no longer following the input signal (the
base current).

LOW DISTORTION AMPS

In low-distortion amplifiers the tran-
sistors are given enough steady (d.c.) bias
to turn them part-way on. The a.c. signals
are added to the bias and as they swing
positive or negative the transistors are
turned on further or ihe reverse. Provided
they don’t get too large the output cur-
rent and voltage can follow the input as
required.

Figure 5.2 shows how the collector
current and voltage of a transistor with a
resistance load (1kQ) vary as the d.c.
base-to-emitter voltage is varied. With no
input there is no collector current, hence
no voltage drop across R1 so the
collector voltage is the same as the
battery voltage. As the collector current
approaches 6mA neatly all the battery
voltage is dropped by R1 and the collec-
tor voltage falls to zero, nearly. It can go
no further, whatever you do to the base.

COLLECTOR
CURRENT

\ -
\ mA)
\\ SOLTLECTOR
‘OLTAGE
‘(”’our)
\

A

>
[y
Qe - S ssoucs U
500 600 700 800 900fmV)

Fig. 5.2. How collector current and
voltage change as the base voltage
changes.
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For minimum distortion the transistor

is biased to say 700mV and a.c. signals .

added to the d.c. bias. So long as they are
not too large the collector current never
gets increased to its maximum (here
6mA) or reduced to zero and distortion is
minimised (as shown in Fig. 5.3).

DETECTION

In amplitude-modulated radio there is
a high-frequency “carrier wave” whose
strength (amplitude) is made to vary in
sympathy with the audio (programme)
signals (Fig. 5.4 a and b). (For clarity, far
fewer cycles of carrier are shown than
with real radio signals.)

To recover the audio from the
modulated carrier, two steps are taken.
First all the negative half-cycles of the
carrier are suppressed (¢). This leaves a
train of pulses whose amplitudes are in
step with the original audio. They form a
sequence of samples of the audio.

To re-form the audio the gaps between
samples must be filled in. This is done
with the help of a capacitor which is
charged by the pulses and retains charge
when a pulse has ended.

There’s a snag. A perfect capacitor will
charge to the biggest pulse amplitude and
stay like that, ignoring any smaller ones
which follow. Goodbye, audio. To avoid
this a resistance is connected across the
capacitor, to allow it to discharge slowly.
This gives it enough “memory” to bridge
the very short time gaps between sample
pulses while allowing the slow audio
changes to be followed.

TRANSISTOR DETECTOR

To use a transistor as a detector it is
biased to a point such as X in Fig. 5.3.
Negative carrier half-cycles then reduce
the collector current towards zero but
positive ones increase it according to their
size. The collector current is a train of
sample pulses like Fig. 5.4c.

In our receiver (Fig. 5.5a) TR1 is the
detector. Its collector current is low
(about 20pA). Gapfilling is done by C3.
This is normally charged to about 1-3V
in this circuit. If this voltage changes it
can restore itself slowly by charging more
via R1 or discharging via TR1 collector
and TR2 base.

The incoming signal appears across
L 1. TR2 amplifies the programme audio.

CONSTRUCTION

The terminal-block connections (Fig.
5.5b) are similar to last month’s am-
plifiers. You need resistors of 33kQ and
220kQ) and polystyrene capacitors of
39pF, 390pF and InF (1000pF). The
other components you should have from
before, except L1, which you make. For
this you need a rather long piece of
insulated hook-up wire (4 metres) but it
can be re-used later if need be.

Another new component is a ferrite
aerial rod. Get a blank (unwound) rod
100mm long (or longer). (If you have two
shorter rods tape them end to end.)
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OLLECTOR CURRENT

5

SINEWAVE INPUT
|/ SIGNAL CURRENT

m . o

Fig. 5.3. Biasing the transistor to a
partly-on state enables small a.c.
signals to be amplified with low distor-
tion, but large ones get “clipped”.

The coil L1 is wound on a hollow
cardboard or plastic tube wide enough for
the ferrite rod to slide easily inside. I used
an empty Smarties tube. Most ferrite
aerial rods are 6mm or 9mm diameter,
which is a lot less than my tube but that
doesn’t matter.

To wind L1, fix one end of your wire to
your tube, leaving about 100mm free for
connecting. Wind, spacing the turns to
cover about 100mm. My coil has 42
turns but anything between 30 and 60 will
do. Tape the loose end to the tube, again
leaving enough spare for connecting to
your terminal block.

If the rod goes right inside the tube
tape a handle to it: I used the barrel of an
old ball pen. Wood can also be used, but
not metal.

OPERATING

Turn VR1 spindle fully clockwise. This
puts the full 10kQ in circuit and TR1
oscillates. Moving the ferrite rod slowly
into the coil should produce a sequence
of whistles. Each whistle results from the

VOLTAGE OR CURRENT

5 TIME
Fig. 5.4. Amplitude modulation of a

radio transmission. (a) Audio
(programme} signal; (b) Amplitude-
modulated carrier frequency waveform;
(c) First step in recovering the audio:
the negative half-cycles of the a.m.
waveform are suppressed; (d) Second
step: The gaps are filled in, leaving the
original audio plusd.c.

oscillation interacting with an incoming
carrier frequency. This produces a beat
tone whose frequency is the difference
between the carrier frequency and the
local oscillation.

Tune in a strong beat then turn down
VR1 until oscillation just stops. Slight
retuning should then give you the station.

TUNING RANGE

My coil tunes from 1.2MHz to
2-5MHz, which embraces the high
frequency end of the medium-wave band
of 0-52MHz to 1-65MHz (550kHz to
1650kHz) where (in Britain) many of the
local radio stations are to be found. After
dark more distant ones can be heard.

You may be able to pick up a few more
with the aid of awmetre of wire connected
as a vertical aerial (dotted in Fig. 5.5).
Have fun!

R1
22001
=I5
-
B1
&Y
T
CRYSTAL o
il EARPHONE -
1
SEE TEXT B¢
Fig. 5.5. An a.m. receiver circuit.
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The a.m. receiver wired up on the screw terminai block with the ferrite rod taped to a plastic pen case. Moving the rod in and
out of the coil which is wound on an empty "Smartie” tube, tunes the receiver.

| FERRITE ROD ~&——5=
{
e

R \
+
BATTERY HOLDER
5

CRYSTAL
EARPHONE

Fig. 5.6. Component layout for the a.m. receiver.

88 Everyday Electronics, February 1983



TUNED CIRCUIT

L1 and Cl1 form a tuned circuit.
Earlier we saw how inductors and
capacitors can store energy as fields and
charges. We learned that when combined
with resistors these energy-storage
devices can give time delays. Here,
however, an inductor and capacitor are
connected to one another. This has a
striking effect on the time behaviour.

If C1 is charged, it discharges through
L1, and a magnetic field is set up. When
C1 is empty the field collapses, inducing a
voltage which drives current from L1 into
C1 (in the opposite direction from
before). This to-and-fro oscillation of
current goes on, gradually dying away
because part of the energy is lost in the
resistance of L1 each time current flows.

This damped (dying) oscillation occurs
at one special frequency, the natural fre-
quency of the tuned circuit. If the circuit
is energised from outside, by a signal
whose frequency matches the natural
frequency the oscillation keeps on getting
little pushes which keep it going. Just as
somebody on a swing can go higher and
higher by moving in step with the natural
motion of the swing so small input signals
can produce large voltages and currents
in the tuned circuit.

As the signal frequency is removed
from the natural frequency the effect
diminishes. Only signals close to the
natural frequency get built up. Hence a
tuned circuit is frequency-selective. In our
receiver we enhance the selectivity (and
the sensitivity) by positive feedback (also
called “reaction” or “regeneration”).

SIDEBANDS

When a carrier frequency is modulated
by an audio frequency extra frequencies
on each side (above and below) the
carrier frequency are created. These “side
frequencies” are known collectively as
sidebands and in an amplitude-modulated
(a.m.) transmission they extend to each
side of the carrier by the same amount as
the audio frequency.

To transmit the full audio band, calls
for some 20kHz of space on each side of
the a.m. carrier. Tough, as the stations
are spaced only 9kHz apart in the
medium-wave band. Their sidebands
overlap.

The only thing to do about it is to
keep adjacent-frequency stations apart
geographically and remove the higher
audio frequencies before transmitting, to
restrict the sideways spread to, say,
10kHz, which still gives reasonable music
quality.

The carrier frequency itself contains no
programme information. It is needed
merely to ‘“decode” the sidebands.
Moreover, the sidebands duplicate the
programme. Each one contains all the
audio “information.”

The carrier and one sideband can be
removed before transmission leaving only
a single-sideband. This halves the band-
width of the transmission and avoids the
“waste” of carrier frequency energy. The
price is that special and at present expen-
sive techniques are needed to get back the
audio at the receiver. Ordinary detection
doesn’t work.

At very high frequencies (v.h.f.)

transmitters have a short range so if
spaced well apart don’t interfere with one
another. It is then feasible to use a
bandwidth-hungry but high quality form
of transmission based on frequency
modulation. The carrier has a constant
amplitude but its frequency is made to
vary in sympathy with the intensity of the
audio signal. Again, ordinary detectors
won’t work but the solution is less expen-
sive than for single-sideband (s.s.b.)
modulation.

INVISIBLE COMPONENTS

There is a mystery about your receiver.
Since it can be made to oscillate, positive
feedback must be occurring. But how?
Why should varying VR1 cause signals
to be fed back from output to input?

Only TR1 is involved. The feedback is
at radio frequencies. It is not from collec-
tor to base but from emitter to base.
How? Through an invisible connection,
formed by the internal impedance of the
transistor between emitter and base.

Voltages across VR1 and C2 are
fed back through this impedance to the
tuned circuit. They get increased by a sort
of transformer step-up property of the
tuned circuit, which is just as well since
the voltage at the emitter is less than the
voltage at the base. This sustains the
oscillation.

If the inductance of L1 is too large
oscillation may only be obtained at the
high-frequency end of the tuning range.
The remedy is to reduce the number of
turns or to reduce C1 (to, say, 150pF).

The Future . . .

This is the time of year when Old Moore
Young attempts to see the future. The
delightful thing about forecasting the future
is that you can go as far ahead as you wish.

I can imagine that no-one goes to work
and we all sit at home and tap out instruc-
tions on our computer, with all the manuat
work being carried out by robots. A start
has even been made in the manufacture of
cars.

Wouid the home constructor be able to
tap out his requirements on his computer,
and would we ever reach the stage where it
could all be beamed down and fand im-
mediately on his bench, a la “"Star Trek”?
Then again with the progress of Physco-
kinetics he would not even have to press
the buttons, only to think of the items he
required. In time his arms and legs would
atrophy, and he would move around in a
programmed wheelchair, finally becoming a
blob of jeliy.

There are a few simple souls that worry
about the computer taking us over com-
pletely, but just imagine the scientist
programming his computer to carry out
some original thinking, like discovering
penicillin or cracking the D.N.A. code, the
double helix, or the composer commanding
it to compose a fugue that will excell all J.
S. Bach's famous 48.
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ER INTELLIG

By PAUL YOUNG

I will conclude by quoting a few words by
Christopher Booker in a recent edition of
the Daily Mail, talking about a friend. "Until
a few years ago he was a brilliant computer
expert. Financially, and in terms of job
prospects he had the world of electronics at
his feet. But he has thrown it all up to
spend his time as a builder, as a potter—
and looking after his children-—for no other
reason that he eventually found the glitter-
ing world of electronics utterly dead and
boring.”

Now | don’'t subscribe to his view and
neither, | am sure, do our readers but | do
agree with the lIrishman who said, "All
predictions are unreliable, particularly those
dealing with the future,” but in case | have
depressed our reader’s, | decided | would
cheer them up by looking backwards
instead of forward.

. . . The Past

Looking for a “spark” from the past with
an electronics connection that might in-
terest readers is very difficult. But suddenly
| have an inspiration, Russian Ambassador
I. M. Maisky.

He is particularly appropriate if only for
the following reason. Ask any British
schoolboy who invented radio and the
answer will come back, “Marconi”. Ask a
Russian schoolboy the same question and
he wilt answer with equal speed, “Popoff"”.

To be continued

Now although the Russians may claim to
have invented the aeroplane, the internal
combustion engine and the telephone, their
claim to the invention of radio has con-
siderable substance. Alexander
Stepanovich Popoff was transmitting radio
messages up to 30 miles in 1898, and it
was used by the Russian navy for com-
munications between ships, and ship to
shore,. The Marchese Guglielmo Marconi
established radio communication between
France and England in 1899 and in 1901
succeeded in spanning the Atlantic.

In 1936 my father worked for a short
time as a humbie clerk in the Russian
Trading Mission at Bush House, London.
Perhaps the 0.G.P.U. had a file on him, and
noted that he had a son who was a radio
technician at Philips. Now their am-
bassador in London his Excellency Ivan
Mikhailovich Maisky had a Philips radio at
the embassy and was getting bad inter-
ference on his reception from electrical
apparatus in the vicinity. | was asked to
provide a cure.

So one afternoon in the autumn of 1936
saw me clambering on the embassy roof in
Kensington Palace Gardens armed with a
long coil of screened cable. Fortunately |
was able to greatly improve reception by
cutting out the noise and | was asked to
demonstrate this to his Excellency who
thanked me warmly for my trouble.
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SHORT INTERVAL

TIMER

HIS INSTRUMENT has been designed to

measure time intervals of up to one
second with a resolution of 0-0001
seconds, and with an accuracy of better
than one per cent.

The stop/start can be activated by
mechanical, electronic, or photo-
electronic means, enabling the instrument
to measure pulse widths, the time between
two pulses of either polarity (the period),
passage times of moving objects, and so
on. The display is a 4-digit calculator type
l.e.d. display.

CIRCUIT DESCRIPTION

A block diagram of the system is
shown in Fig. 1. The incoming pulses are
gated to produce the required polarity.
Where the interval between two pulses is
to be measured, the pulses are fed
through a flip-flop. The resulting
waveform is shown.

The rising edge of this pulse triggers a
reset pulse which zeros the counter. The
falling edge of the pulse (the end of the
period to be timed) sends a pulse to the
latch which then transfers the information
in the counter to the display.

The clock oscillator, nominally at
9,999Hz, continuously feeds timing
pulses to the counter. Thus the display at
the end of the period shows the number of
clock pulses counted during the timing
pulse. For a 4-digit display, this will be
a direct reading of the time in micro-
seconds. The decimal point is to be
before the most significant digit.

The reset and latch pulses are of
microseconds duration, and therefore do
not encroach significantly into the period
to be timed.

POLARITY

Fig. 2 gives the circuit diagram. IC1 is
a cM0s quad 2-input Schmitt trigger
NAND gate. The input is fed in via IC1d
and any effect of switch bounce or input
signal jitter will be minimised by the
switching characteristics of this type of
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gate. S1'is set for the appropriate signal
polarity, this switch brings in an ad-
ditional Schmitt gate, IClc, for the
NEGATIVE input pulse position.

The signal is then fed either through
IC2 or direct to IC3 depending on the
position of 82. IC2 is a dual D-type flip-
flop, only one of which is used in this cir-
cuit. This flip-flop changes output state
every time a rising edge signal is applied
to pin 3. So if the time interval between
two successive pulses is to be measured,
the first pulse will switch the output to
high, and the second pulse will switch it to
low again, thereby activating the RESET
and LATCH pulses in sequence.

RESET

The circuitry associated with S2a (C1
and R2) is designed to put the flip-flop
into the right state when initially switched
into this mode, by applying a momentary
positive pulse to the RESET input pin 4.

The leading edge of the timing pulse is
coupled via C3 and R3 to pin 12 of IC4
to produce a momentary RESET pulse.
The trailing edge is fed to pins 11 and 5 of
IC3, a cmMos dual monostable multi-
vibrator, to produce the LATCH pulse
from one of the monostables.

The other monostable has an le.d.
connected to the output which illuminates
when a new reading is made. The l.e.d.
remains alight for a period determined by
the values of R4 and C4, which for the

given values is a few tenths of a second.

ICla and IC1b form the clock os-
cillator to provide the timing pulses. The
frequency is set byVR1 and should be
9,999Hz.

The counting, latch and display drive
functions are all done by IC4, a 74C925.
IC5 contains five individual transistors,
four of which are used as current sources
for the digits of the display. The display is
a dual-inline (d.il) 4-digit common
cathode display for a calculator. The
decimal points are not used, since extra
circuitry would be required to drive them.

Finally, a stablised power supply of 5V
is obtained using a voltage regulator, IC6.
This is necessary to stablise the frequency
of the oscillator and for IC4, which re-
quires a +5V supply. The instrument is
driven using a 9V PP3 battery. It can also
be driven using a 9V mains adaptor via a
suitable socket. The power supply circuit
diagram is shown in Fig. 3.

COMPONENTS

IC5 may be replaced by an LM 3086, a
pin-for-pin equivalent of the CAZ3046.
VR1 should be a multiturn preset poten-
tiometer.

The display used on the prototype is a
DL-340M common cathode calculator
display. This is a d.i.l. display with four
digits, all of which were used in this pro-
ject. Other displays may be used, the best
being d.i.l. for easy mounting. The p.c.b.
layout may need to be modified to ac-
commodate different pin configurations.
Individual common cathode displays may
also be used.

With the exception of C2, the values of
the resistors and capacitors used are not
at all critical, and the other values may be
used. R7 to R13 affect the brightness of
the display. Increasing the value will
decrease the brightness by reducing the
current, but will increast the battery life.

L

Rear view with top cover removed.
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Fig. 2. Main circuit diagram of the Short Interval Timer.

CIRCUIT BOARD

The unit is built on a single sided p.c.b.
138 x 75mm, the layout of which is
shown in Fig. 4. Holders are used for the
ic.s as this prevents any soldering
damage and facilitates any necessary
debugging.

The display is mounted using a special
14-pin d.i.l. holder with both sets of pins
bent at 90 degrees to allow the socket to
sit at right angles to the board. As
previously mentioned, if a different dis-
play is used, the p.c.b. connections may
need to be altered. This should not be
beyond the capabilities of the constructor.

If a multi-digit display is used, for ex-
ample, from a calculator, this can be
mounted behind the front panel of the in-
strument case and hatd wired to the p.c.b.
This type of display can have anything up
to ten digits of which only four will be
used.

CASE

The unit is housed in an aluminium
instrument case, 45 x 105 x 150mm,
with a vinyl covered lid, a type readily
available. The p.c.b. is mounted using
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Fig. 3. Power supply circuit diagram.
Optional external power socket not
shown.

three spacers approximately 13mm long.
Holes for the three switches and l.e.d. are
drilled on the front panel, and a window
for the display approximately 13 X
34mm must also be cut. Ensure that the
position of this window is such that the
display appears to be central.

The input terminals are two 4mm
banana sockets located at the rear of the
instrument. If the instrument is also to be
powered using a 9V calculator adaptor, a
hole for a 2-5mm jack socket will also be
required.

The battery is secured to the box by a
double-sided adhesive tab. D1 is mounted
with the standard black bezel clip.

A red filter is glued to the inside of the
front panel to increase the display con-
trast. The switches are labelled using
“Letraset” or similar dry print transfers
and secured with a clear varnish to make
them more durable.

If a mains adaptor jack socket is used,
ensure that the terminals are wired so that

the battery is disconnected when the jack
plug is in place and that the polarity is
correct.

A diagram showing all interwiring is
given in Fig. 4.

CALIBRATION

If a calibrated frequency source is
available, with an O—10Hz range, then
this can be used for calibrating the instru-
ment. With S2 set to measure the time
between two pulses, the period is
measured. This.périod is the reciprocal of
the input frequency.

So, for example, a known 2Hz signal is
applied to the input and VR1 is adjusted
until the display reads 5000 (0.5
seconds).

In the absence of a calibrated source, it
is possible to use the 50Hz mains fre-
quency. Using the unrectified secondary
output of a low voltage mains trans-
former in the range 5 to 12V fed into
the input via a 10 kilohm resistor, adjust
VR1 until the display reads 0200 (0-02
seconds).

When using this latter method, the in-
strument is taking 50 readings per
second, and the last digit may appear to
change rapidly.

i1 POSHIVE OFF

& B d

AL NEGATIVE ON

Front view clearly showing the label-
ling of the three switches.

91



SHORT INTERVAL TIMER

K2 K1 /?;’ﬁ\ el W\ﬂRED
i @ \&-DJ i \ C@D Q f"‘"tBLACK

& oo I
~Almg-- ©¢® 0

nOoOoonnNaOf [nnannner : =

D Ic2 D 10

oo ooOO [ gsgugspaga

o maslew  ie
'y

(Co «{ITHR-= R2
C o{awwll+ C1
«JITHl-o RS
(malecs eEalecs

noononoan
y 1c3
|EpSpEpARRpERNEN]

. @
Re - FE IR

I 43§

L1

e L]
L 1 ] ri @®=VEROPIN

N

1.
AL |1 o I
L.. ..,._j LET‘ .Hm,-(-v\-(-] ak D1
P?; s2 s e 5

=)

L=

Fig. 4. Full size printed circuit board artwork and cormponent layout. Topside also shows interwiring
details. Note that switches are shown as if the front panel had been folded flat.

Evervday Electronics, February 1983



COMPONENTS

Resistors See
R1 100kQ : ;
R2 18kQ
R3 6.8k
R4 TMQ 5 al
RS 4.7k - age 85
R6-13  220Q(8off) P9
All W carbon +5%

Capacitors
C1,35 680pF polystyrene

3 off)

C2 4.7nF polyester
c4 1uF 6-3V tantalum
C6,7 47uF 10V tantalum

or electrolytic (2 off)

Semiconductors

D1 TIL209 red l.e.d.

IC1 4093B cmos quad
2-input Schmitt triggered
NAND gate

IC2 4013B cmos dual
D-type flip-flop

IC3 4098B cmos dual
monostable

iC4 74C925 cmos 4-decade

counter/driver with
multiplexed 7-segment

outputs

IC5 CA3046 or LM3085
silicon npn transistor
array

IC6 78LO5 +5V, 100mA
regulator

X1 DL-340M 4-digit

common cathode
multiplexed display in
d.i.l. package (see text)

Miscellaneous

51,3 s.p.d.t. miniature toggle
(2 off)

S2 d.p.d.t. miniature toggle

VR1 50kQ multiturn preset

SK1 4mm banana socket red

SK2 4mm banana socket
black

B1 9V PP3 battery

Aluminium instrument case, 150
x 105 x 45mm; single sided
p.c.b. 140 x 76mm; red display
filter approx. 50 x 30mm; battery
clip; 16-pin d.il. holder (2 off);
14-pin d.i.l. holder (3 off); vertical
mounting 14-pin d.i.l. holder {(for
X1); 7/0-2mm wire; rubber feet
(4 off); mounting hardware.

£18

Approx. cost
Guidance gnly

CIRCUIT OPTIONS

The constructor may wish to extend
the time range, for example, 0 to 10
seconds. This can be achieved by either
changing VR1 or C2. The oscillator fre-
quency is inversely proportional to the
resistance and capacitance, so to have a
maximum period of 9-999 seconds, C1
would have to be 0-047 microfarads or
VR would have to be 500 kilohms.

Should more than one range be re-
quired, the appropriate number of preset
potentiometers will need to be added, and
another switch to select the range.
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TROUBLE SHOOTING

The following should be of use to iden-
tify any problems which may occur when
the instrument is first switched on.

The four digits should light, or possibly
a random number appear, when first
switched on. Any missing digit or seg-
ment will be either a wiring error or a
fault in IC4 or ICS.

A momentary short of the input ter-
minals should cause D1 to flash (S1 in
NEGATIVE position, S2 in PULSE WIDTH
position). The new display reading should
coincide with this flash. If this does not
occur and the oscillator is known to be
working, the function of IC4 may be
checked by putting pin 5 (LATCH input) of
1C4 to Vpp.

However it will be necessary to discon-
nect pins 10 and 12 of 1C3. Do this by
putting IC4 in another d.i.l. holder and
bend pin 5 of this holder out so that it
protrudes from the side, and plug into the
board socket.

When the new protruding pin 5 is con-
nected to Vpp the display will count con-
tinuously. If it does not, and assuming the
RESET pin 12 of 1C4 is at OV, the i.c. may
be considered faulty. v

If the timer gives completely wrong
readings, then it is likely that there is a
wiring error to one or both of S1 and S2.

USING THE TIMER

The polarity of the pulse to be
measured must be known before the
measurement is taken.

The switches can now be set to the
appropriate mode. These are as follows:

To measure the duration (pulse width)
of a positive pulse, S1 is in the POSITIVE
position (up) and S2 must be down,
pointing to the pulse symbol.

To measure the duration (pulse width)
of a negative pulse, S1 is switched to
the NEGATIVE position (down). S2 is
unchanged.

To measure the interval between two
positive pulses (the period), S1 is set to
the POSITIVE position (up) and S2 is
switched to the up position, pointing to
the symbol representing two pulses.

To measure the interval between two
negative pulses (the period), S1 is simply
switched to the NEGATIVE position (down)
and S2 is unchanged.

SOURCE IMPEDANCE

If a measurement is being taken from
a circuit or piece of equipment with an
output impedance of greater than 33
kilohms, then R1 will have to be sub-
stituted with a higher value, for example
one megohm.

The Short Interval Timer has been
designed for pulses of 5V peak and
signals of greater amplitude require an
additional resistor in series with the input.
A 10 kilohm resistor is sufficient, and the
reason that it is required is that the input
protection diodes on IC1d will start to
conduct at voltages greater than the
positive supply rail.

PHOTOCELL

If a phototransistor is to be used to
trigger the timer, for example a TIL8I,
then all that is required is to connect the
collector to the positive input terminal
(SK 1) and the emitter to the negative in-
put terminal (SK2). R1 acts as the load
resistor for this device and may need
adjustment to suit the transistor used.

If the time interval to be measured is
the interruption of incident light falling on
the phototransistor then the Timer must
be set up for the measurement of a
positive pulse width.

To measure the time interval of light
actually falling on the phototransistor, the
Timer is set to measure a negative pulse
width.

A microswitch can also be used to
trigger the timer. In this case the Timer
would be measuring the interval of a
mechanically moving object which acti-
vates the switch. Using the normally open
contacts, put in the NEGATIVE position;
and for the normally closed contacts, in
the POSITIVE position.

APPLICATIONS

An example is to use a phototransistor
to measure the shutter speed of a non-
automatic camera. With a light in front of
the lens and the phototransistor behind
the lens, the shutter speed can be checked
for accuracy. The waveform seen by the
input would correspond to measuring a
negative pulse width.

The Timer can also be used to measure
the r.p.m. of a rotating object. For exam-
ple, a white strip painted or stuck on the
rotating object will reflect light to the
photocell (held in close proximity) with
every revolution, and thus giving a con-
tinuously up-dated display of t%le time
between each revolution, which for a
constant speed canebe converted to r.p.m.
by dividing 60 by the time displayed. 0O

The finished prototype p.c.b. assembly
mounted in the case. This layout differs
slightly from that given in Fig. 4.
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FROM the opening of the doors on
Thursday, 18th November, the Alex-
andra Pavilion in North London became
a bustling scene with visitors of all ages
circulating among the stands which of-
fered a wide range of products from com-
ponents of all descriptions to complete
units and instruments representative of all
branches of electronic technology.

SPECIAL ATTRACTIONS

The crowds swelled appreciably on the
Saturday and Sunday when the family
presence was particularly noticeable.
Non-technical members of visiting
families soon discovered plenty-to amuse
and interest themselves amongst the
special attractions. Handel’'s Water
Music, Bach’s Toccata and Fugue and
Jeremiah Clarke’s Trumpet Voluntary
issued forth at regular intervals from the
mighty four manual electronic organ built

ELECTRONIC MILESTONES

-] ¢

ELECTRONIC
HOBBIES

R O SR i

by a member of the Electronic Organ
Constructors’ Society. There was no
dearth of volunteer players hence the
nearly continual flow of music from this
example of the king of instruments.

Ham radio and holography may seem
poles apart but they occupied adjoining
stands as if to demonstrate how wide and
divergent are the activities to be found
within the sphere of electronics.
Holographic Developments demonstrated
3D holograms and offered for sale
products related to this the very latest
field for the hobbyist to explore.

Radio is as old as electronics, and the
Radio Society of Great Britain carried the
banner for this most popular hobby,
aided and abetted by two other satellite
organisations, the British Amateur Radio
Teleprinter Group and the North London
Raynet Association. The latter partici-
pated actively in guiding fellow hams to
the Fair via VHF and UHF links.

Approaching the entrance to the Alexandra Pavilion visitors passed between two metaliic
objects each highly significant in technology terms. On the left, rising from the East Tower of
the old Alexandra Palace, is the mast that radiated the world's first TV service. On the right,
on the ground just before the entrance to the Pavilion, stands a 2-metre diameter dish aerial
designed to receive Russian national TV programmes from a satellite hovering over the

USSR.

Forty-four years of electronic history neatly symbolised by two aerials standing less than
100 yards apart in the grounds of Alexandra Palace North London.
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Nearby the Army had a display of its
own very special kind of radio equipment
and this was demonstrated by young
members of the Royal Signals from the
Army Apprentice College. Exhibits in-
cluded an operational radio station,
teleprinter and a “rolling road” on which
visitors were invited to ride a bicycle and
try their luck at beating the speed record.

Just across the way in a railed off
arena, radio was being put to another use
by Model Land. Model cars, buggies,
helicopters and planes were put through
their paces and demonstrated their
manoeuvrability at high speed when
under the control of a skilful operator.

On the first day Leonard Bliss of
Model Land, reported a near disaster
when his radio-controlled helicopter went
out of control and “crash landed”, by
providence, on his stand. Damage to the
stand was minimal and fortunately they
had a standby helicopter to hand.

ROBOTS

Not far away stood a family of life size
robots belonging to Advanced Robotics.
Now and again the father of the quartet
felt the urge to take a wander around the
neighbouring area of the Pavilion, and in
one instance even ventured outside to
greet visitors to the show. During the
course of these perambulations he chatted
up visitors much to their amazement.

These robots were featured in the ITV
programme, “The Six O’clock Show” on
the Friday evening. The activities of the
outside broadcast unit supplied an added
attraction to visitors who stayed on to
watch this live telecast from the Fair.

Over on “the other channel” the BBC’s
important role in education was illu-
strated by displays of the BBC Com-
puter, electronic teaching modules and
other items featured in BBC sound and
TV programmes. The-stand was crowded
most of the time with visitors glued to the
demonstration video film monitors.

BBC representative Robin Gwyn said
the numbers of visitors and the interesting
enquiries concerning the BBC’s activities
in education was, in his experience, un-
precedented. Many parents wanted guid-
ance about computers, often because they
felt the need .to keep up with their children.
Others involved in teacher/parent
associations wanted advice regarding
suitable computers for schools.

This general view of a thronged aisle indicates the
popular appeal of the Fair.

CHORBIES FAIR)
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(Top left). Skulduggery by Holographic Developments. Holographer Ken Harris is
pictured beside a dramatically realistic 3-D hologram.

{Top right). The family of robots being interviewed during the ITV telecast from the
Fair.

(Left). An Army P.E. instructor advises a visitor before she attempts to break the
speed record! This racing cycle was linked to a microprocessor to record the rider's

speed.

(Above). All is perfectly clear through this magnifier, one of the attachments
available for the Absogien Minibench.
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COMPUTERS

Talking of computers, the visitor could
scarcely step in any direction without
soon encountering the screen of a VDU
alive with readout from one of the well-
known personal computers.

There was no shortage of eager fingers
to manipulate the keyboards, whether a
game or a more professional problem was
being tackled. It was not uncommon to
see a youngster clutching his own hand
written program eagerly awaiting. the
chance to try it out.

Maplin had a particularly impressive
array of computers, including Atari, Vic
and Dragon modules, and these attracted
crowds. Roger Allen of Maplin reported a
brisk trade in computers, software and
publications.

Amongst other exhibitors featuring
personal computers were Electrovalue,
Chromasonic Electronics, Midwich,
Kansas City Systems, SEDAC and
Army Apprentice College, with some sell-
ing software and computer accessories.

COMPONENTS AND KITS

The constructor and practising
designer or engineer alike had much to
feast their eyes on. The whole gamut of
electronic components was on display, as
well as tools and instruments, materials
and cases. If it was a new soldering iron
you were after then a visit to the Light
Soldering Developments stand was the
place to call.

Bargain packs were offered by many
components firms.

Calling in on the Bi Pak stand, Bill
Baines informed us that apart from com-
ponent packs, cases and their new ZON
X-81 Sound Unit were in big demand.

The ZON X-81 is a sound effects box
that plugs directly into the back of the
ZX81 home computer. This allows the
user to produce such sounds as: helicop-
ters, lasers, explosions, space invaders,
and so on.

Electronic kits provide a convenient
alternative for the constructor in a hurry
as well as for the less experienced to
assemble. Some fine collections of kits
were on display covering electronic
gadgets such as musical doorbells to hi fi
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Bargains galore! Brisk business in the market piace area.

{Left). The Roadrunner wiring system being demonstrated.

equipment. Vellerman, for example,
offered a good selection of kits and
furthermore had a working model of each
on display so that the intending purchaser
could see and try for himself the opera-
tion of a completed assembly.

Electronic ignition is still extremely
popular judging by the sales reported by
Peter Biddle of Sparkrite. Apart from an
ignition system, they also market a
comprehensive anti-theft device.

CATALOGUES

Apart from cash sales, most retailers
disposed of considerable numbers of their
catalogues. Taken away by visitors, these
will be consulted time and time again in
the coming months and many an order
will be placed by this means. Indeed,
some firms have already reported a large
amount of business subsequent to the
Fair that must be directly attributed to
the selling power of the catalogue.

Maplin inform us they sold a few thou-
sand copies of their mammoth opus.
Another household name, Vero Elec-
tronics, gave away several thousand
copies of their catalogue. Mrs Mary
Pearce, who was in charge of their stand,
told us they have high hopes of extending
the uses of their well-known products
as a result.

Talking of follow-ups, Global
Specialities were delighted with the large
proportion of professional enquiries and
business buyers amongst visitors to the
Fair. Managing director Tina Knight told
us they are confident that large amounts
of business will materialise from the
nature of the enquiries at their stand.

Global’s breadboard system, for one,
attracted the attention of the professional
and looks like being introduced into more
than one industrial R&D department as a
result. Global also report lively business
in their educational kits. Dads were much
in evidence buying these kits for their
sons (a likely story!).

Global seized the opportunity (and
challenge) offered by their commanding
site at the front of the house: a warm in-
troduction to the Fair was induced by the
carefully arranged and festively decorated
stand.

MARKET PLACE

One corner of the Pavilion was reser-
ved for “small holders™ of the electronic
retail trade. Trestle tables laden with com-
ponent goodies of all shapes and forms,
and enticing bargain bags of capacitors
and the like, attracted crowds.

Everyone likes a rummage, it seems!
Except perhaps certain component
retailers who felt that business on their
stands had suffered as a consequence of
the market trading area. The more typical
view, however, was that the market area
added a desirable touch to the whole
scene, and since no-one can obtain all his
requirements from these less orthodox
trading pitches, the retailer with a wide
selection of first class components will
always be sought out.

WE THREE

The centre piece in the Pavilion was a
large circular stand shared by the three
sponsoring magazines, PE, PW and EE.
The EE stand featured, the Introducing
Electronics series forthe beginner using
solderless techniques, and this attracted
considerable attention.

Another focal point was a smali lathe
under the control of the BBC Computer.
Here visitors could see a length of plain
wooden dowel being machined to a com-
plex shape—the pattern being displayed
on the VDU.

The - five-digit combination lock
provided a source of frustration to count-
less visitors as they strived to “crack the
safe”. However, we must congratulate
Miss R. Mitchell of Gidea Park, Essex on
showing her brother, and others on how it
is done.

A new collection of test instruments
for the hobbyist, musical effects units,
computer add-ons and a variety of mis-
cellaneous pieces of equipment were also
on show.

Winning projects were demonstrated
on the SEDAC stand by students from
the successful schools in last year’s com-
petition. Considerable interest was
aroused in this national competition for
secondary schools sponsored by Mullard
Ltd and Everyday Electronics, and re-
quests for entry forms for the 1983
contest were frequent. (]
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Mysteries Of Hi Fi

A fascinating gadget is being
demonstrated by Sony at hi fi shows and
trade exhibitions around Europe.

A transparent plastic case stands on a
tape-recorder. Inside the case an
ordinary audic cassette hangs suspended
by a couple of thin biack threads.

There’s no visible drive for the suspended
cassette, no playback heads and no elec-
tronic circuitry. But as you cperate the con-
trols of the tape-recorder underneath, the
floating cassette runs, re-winds, fast winds
and produces music through an unseen am-
plifier and loudspeaker. It's all very eerie.

In fact the demonstration is intended to
show off the extraordinary small size of the
tape drive mechanism used in a Walkman
portabie stereo. The two black threads
suspending the cassette are electric wires
which feed power to a Walkman drive
motor attached to the underside of the
suspended cassette. You can just see it if
‘you peer underneath and up at the right
angie.

The controls of the recorder underneath
operate not only the main recorder drive,
but also (via the threads) the unseen motor
underneath the suspended cassette. So, as
the main recorder re-winds, so does the
suspended cassette, and so on.

The sound you hear is actually coming
from the recorder, not the suspended
cassette. So in some respects the
demonstration is a phoney. But it's an in-
teresting talking point, and it does prove
the point that tape drive mechanisms are
now incredibly smail.

Jargon Generator

A few years ago | wrote about a com-
puter jargon generator. Now there’s a hi fi
jargon generator. It's published, but so far
only for the benefit of the trade, by Celes-
tion Loudspeakers.

Like ali jargon generators it's simple to
use. There are three columns of technicai
terms, each with a number. At random you
take one phrase from each column and
drop it casually into a sentence.
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By BARRY FOX

Celestion reckon that any one of the
9000 permutations of hi fi expertise
offered by their generator is enough to
silence a hi fi salesman, confuse a friend, or
serve as a basis for an impressive letter to a
hi fi magazine. Here are a few examples:

"} am having trouble with my (1} tran-
sient (2) mosfet (3) bucket brigade”. If that
doesn’t work you could try. “f've now got
doubts about {12) digitally processed (16}
comb filtered (7) linear interpolation.

Hot Shot

Pooled information will often solve
problems you hadn’t yet recognised.

Recently a chance remark by a studio
engineer raised an interesting question.
The studio had built a digital timer and
clock from a package of chips. One day
one of the junior engineers was idly play-
ing with an anti-static pistol that’s kept
in the studio to clear the static from
gramophone records after they have been
wiped clean. He was “playing guns” with
the pistol, pointing it close to the clock
and squeezing the trigger. Soon after-
wards the studio found that the clock
wasn’t working. All the chips had blown.

No-one will ever know for sure
whether it was the ion stream from the
pistol that blew the chips or whether there
was some quite unrelated fault, like, for
instance, a power supply failure. Since
then I've tried gunning an old calculator
with an anti-static pistol and it’s done no
damage. But there’s a lingering doubt.

Have any readers ever encountered
blown chips after using an anti-static
pistol near them? If so, let’s hear about it
and pool information.

It’s obviously important because more
and more gramophone turntables now
incorporate integrated circuits and
microprocessors, and many people use
anti-static pistols to clear the charge from
a disc while it is sitting on a turntable.

rewmsmmes SHopping 1n ToKyo S S s

Digital Audio

I spent a few hours shopping in Tokyo
recently, which is always an interesting
experience.

Digital audio Compact Discs and
players went on sale in early October. It’s
too early yet to say whether any are ac-
tually being bought. The price is low com-
pared to that expected in Britain when
Compact Discs go on sale in March
1983.

In Japan the price of a player is under
£400 and discs around £7 each. It’s likely
that players will cost between £500 and
£600 in Britain and the discs £10 each.

This is why many people feel that
Compact Discs will take longer to take
off here than the trade originally expec-
ted. It will be too expensive for all but the
most dedicated hi fi enthusiast.

Video Disc

The Philips LaserVision video disc
system has been on sale in Japan since
October 1982. But it is backed over there
only by Pioneer and it’s very hard for any
one company to do anything alone in
Japan.

As a result LaserVision hasn’t been
selling well. This is also one reason why
the rival VHD system, developed by JVC
and backed by twelve Japanese com-
panies, hasn’t yet been launched.

Although many hi fi and video shops
in Japan still have Pioneer LaserVision
players on working demonstration, they
don’t seem to attract much interest.
Neither, incidentally, did the Compact

Disc demonstrations I saw. But this is
probably because many customers in
department stores and record shops
where Compact Disc is being
demonstrated, didn’t really recognise the
significance of what they were seeing and
hearing.

Solar Power

The most intergsting gadget 1 saw was
a solar power pack, costing around £25.
It’s a panel of solar cells, with re-
chargeable Nickel Cadmium batteries,
and in sunshine it delivers enough -power
to drive a portable radio or cassette
player.

One shop was demonstrating it with
one of the new portable Sony flat screen
televisions. These cost a little over £100
and use a flat, squashed cathode ray tube
similar to the type originally proposed by
Sinclair of Britain. The rechargeable Ni-
Cads keep the set running while the sun
goes behind a cloud.

In-Car TV

Probably the daftest new development
in Japan, is the craze for in-car television.
1 saw several electronics shops showing
in-car TV systems. One even had a mock-
up of a car with a hi-fi stereo and TV in-
stalled alongside the driver’s seat.

I’ve always thought that pocket-
portable TV’s were a pointless extrava-
gance. After, all who wants to watch TV
while they are walking down a road. But
the idea of anyone watching TV while
they drive is really ridiculous:
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Exit The Pirates?

tn Radio World—November 1982, in
discussing the complex legal maze sur-
rounding so much of our use of modern
electronics technology, | observed that the
Wireless Telegraphy Acts had fallen into
disarray although new legislation was
threatened.

Over recent years “pirate” (unlicensed)
use of radio transmitters has multiplied
many times over. Although there have been
a number of successful prosecutions
brought by the authorities, these have been
rendered very difficult by what amounts to
the need to catch offenders “microphone-
handed” so to speak.

The 1967 Act, for example, made it
illegal to import certain types of 27MHz CB
equipment, but there proved to be glaring
loopholes in the legislation and there was
nothing to prevent the open sale and adver-
tising of equipment that would have been
illegal to import in working order . or
manufacture. Then again the fines imposed
on “pirates” have often made it hardly
worth the bother of bringing prosecutions.

Piracy

Apart from the continued sale and use of
amplitude-modulated CB equipment, and
equipment capable of operating outside the
40 UK 27MHz CB channels, there are
many other forms of “piracy” including
illegal operation that causes interference to
broadcast services or other licensed users
of radio frequencies.

These include the many "broadcast” sta-
tions on both medium-wave and v.h.f./f.m.
that can be heard most weekends and
evenings in many cities. In London some
have been active for many years despite
occasional prosecutions and seizure of
equipment, often using tapes which are
produced openly.

There are also a number of so-called
“international CBers” using modern h.f.
s.s.b. transceivers on frequencies between
6600-6700kHz. Then again there are the
pirate or “bootlegger” stations who operate
inside the amateur bands using the
callsigns of licensed radio amateurs. {I have
had the experience of listening to someone
calling CQ de G3VA in execrable morse!)

_There are the CBers who have been in-
festing the 28 to 29.-7MHz amateur band
using equipment designed originally for
both amateur and CB use, or else modified
for this band. There are also a number of
misguided individuals who for some five
years or so have taken a delight in interfer-
ing with and abusing the use of amateur
144MHz “repeaters’.

All such pirates may soon be contronted
with altogether tougher opposition.
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By Pat Hawker, c3va

Telecommunications Bill

In November 1982, terms of a new
“Telecommunications Bill"” were published.
This is an extremely long and complex
Parliamentary Bill aimed primarily at
preparing the way for the “privatisation’” of
British  Telecommunications, abolishing
many of its monopoly powers and setting
up a Director General of Telecommunica-
tions to license firms wishing to provide
telecommunications services. But one part
of this Bill—Part V, which runs to 150
pages—is concerned with amendments to
the Wireless Telegraphy Acts 1949 to
1967 “and to make further provision for
facilitating enforcement of these Acts”.

While, of course, the Act may be
modified during its passage through Parlia-
ment, the Bill as published promises to be
very tough indeed on pirates and those
causing interference to other services. Iin
particular it proposes that the restrictions
on specified apparatus should be extended
to cover not only use and importation but
also:

Manufacture (whether or not for
sale). Manufacture is defined as in-
cluding “construction by any method
and the assembly of component
parts’’.

Selling or offering for sale, letting
on hire or offering to let on hire, or
indicating {whether by display of the
apparatus or by any form of adver-
tisement} one’s willingness to sell or
let on hire.

Having in one’s custody or control.
This is thus far more wide ranging
than Section 7 of the existing 1967
Act and creates entirely new
offences.

It is clearly aimed not only at stopping
the sale of equipment which it would be
illegal to use—but also at making “"posses-
sion” of such equipment a breach of the
law. it will also be possible to specify equip~
ment by the use to which it is put, rather
than the frequencies on which it can
operate.

There are clauses relating to seizure and
disposal of equipment; arrest without
warrant; a clause making it an offence to
obstruct intentionally the seizure of equip-
ment.

There is little doubt that if Part V of the
Telecommunications Bill becomes law in a,
few months time it will immensely
strengthen the power of the authorities to
clamp down on radio pirates and the use of
unauthorised frequencies. This is long over-
due, although in giving the State so much
more power it does, or should, impose on
the authorities an equat obligation that the
licensing process should be reasonable and
fair.

It also strengthens the case for amateur
radio “novice” licences and legal low-cost
“community” radio broadcasting.

Simple Radio—Costly TV

The advent of video cassette machines
combined with rental of tapes (whether
“pirated” or genuine) has tended to make
viewers forget the very high cost of produc-
ing high-quality TV programmes. With VCR
it may appear to cost only one or two
pounds an hour to have your own
programme.

In the talk about 30-channel cable TV
networks, and. whether these should be
based on co-axial cable or optical fibres,
most of the debate has been concerned
with the cost of the network. Less attention
has been given to the cost of worth while
programmes and how much greater these
would be than, for example, the making of
radio programmes for local stations or
national networks.

Production costs for cinema films can
amount to millions of pounds for each hour
of material; network television drama is
costing £100,000 to £200,000 per hour or
even more, while production costs of some
TV commercials can reach £100,000 for
30-seconds, not including the cost of air-
time. By comparison programme budgets
for radio are usually modest in the extreme.

One reason is that radio programmes are
produced much faster with far smaller
production teams and far less hassle.

Recently | had personal experience of
this while taking part in various TV and
radio programmes. In each case what was
required was a brief one-or-two minute
session of off-the-cuff replies to questions.

The prime-time TV current affairs
programme took up two mornings, in-
cluding one morning with the full film
production crew of eight people. The
network radig spot, on the other hand, re-
quired a ten-minute visit to my office from a
presenter/researcher with his own portable
recorder. The local radio recording was a
matter of an interview conducted over a
noisy telephone line.

With the arrival of the integrated TV
camera/recorders such as the RCA
“Hawkeye” and the Sony “Betacam” it
would in theory be possible to produce TV
news and current affairs almost as simply
as with radio’s portable audio recorder. But
there are many reasons why, even with
such equipment, production costs are likely
to remain far, far higher for TV than radio.

This is one reason why truly local TV is
never likely to be possible to full broadcast-
quality standards—even a tightly-budgeted
TV national programme channel represents
£100-million-plus per year in programme
costs.
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INTRODUCING

INESTRGEARESS

An easy and economical way to equip your workshop. Start

“collecting” these useful instruments. Full details will be

published over the next six months. The first unit appears in

the March issue and is a LABORATORY POWER SUPPLY.

This provides dual outputs to cater for most needs of the

hobbyist and experimenter.

1) Variable Supply: 0-20V constant current overload
protection within range 0—1-2A

2) Fixed Supply: BV 1A specifically designed for powering
TTL circuitry.

ALSO
MULTI-CHANNEL INTERCOM
CAR THERMOMETER \
EXPANDED KEYBOARD FOR THE  ZX81

PLUS

ABEFRHEREGUIFAR FE@M@JE&E\S

e
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THE ELECTRONIGS OF

ONE method of sending a number of
different signals through a single
common medium without mixing them up
was described in last month’s article on
carriers. Frequency division multiplex
(f.d.m.) makes use of the time of occur-
rence of electrical events (Part 1), as
manifested in the different periods of the
various oscillation frequencies.

Another technique for achieving the
same result—putting byways on to
highways, so to speak——uses time inter-
vals more directly. Called time division
multiplex (t.d.m.), it is now taking over
from f.d.m. in trunk telecommunications
and becoming increasingly important in
local data transmission.

The whole purpose of multiplexing is
to keep line and cable installations fully
loaded with information so that they -are
utilised economically. In this way we save
space, materials and money. But first a
small digression on the subject of timing.

IMPORTANCE OF TIMING

In your bank account the presence or
absence of a mere “0” at a particular
position on paper can make a lot of dif-
ference to the size of your balance or
your overdraft. All digitally represented
information is sensitive in this way. When
such information is electrically transmit-
ted from place to place, what then
becomes significant is the occurrence or
non-occurrence of an electrical symbol
(for example, voltage or current value) at
a particular fime. Small variations in the
value of the electrical quantity itself make
no difference at all to the situation: what
matters is whether the symbol is there or
not there.

So in the digital electronics of IT
systems the timing of electrical events is
all-important. Indeed it is only through
the relative timing of the electrical events
that digital signals carry any meaning at
all. Some of these relationships are inter-
nal to a given item of information. For ex-
ample, in transmitting sequentially the
group of binary digits 1101, the whole

‘Multiplexer for data

PART FOUR

meaning of the group could depend on
whether you start with the least signifi-
cant digit or with the most significant
digit.

The timing of the electrical events can
also be in relation to some outside time
reference such as an electronic clock.

The electronic clock is, in fact, a
prominent feature of many digital IT
systems. Often in the form of a crystal
controlled pulse generator, it measures
out the precise intervals of time in which
the electrical values representing digits
are permitted to occur. It’s rather like
an orchestral conductor—or more
prosaically a metronome—defining the
beat of a piece of music and hence the
duration of its bars. Into the intervals so
defined the performers insert notes and
rests (the information) to produce sounds
with a formal rhythmical structure and
therefore a meaning as music.

communications
made by Racal-Milgo.
This is a statistical
multiplexer (see text)
which takes data
from up to 32
sources and issues
the interleaved infor-
mation sequentially
on a single line at
speeds up to 19,200
binary digits per
second.

TIME SLOTS

A td.m. transmission system, as
sketched in Fig. 4.1, makes use of these
“tinte slots”. It assigns the common path
successively to the different signals by
allocating different time slots to pieces
of these signals. You have a simple
mechanical analogy right in front of you.
Spread out the fingers of your two hands.
The left-hand fingers represent time slots
available for signal L (imagine a line
across the base of the fingers as the time
scale) and similarly the right-hand fingers
represent time slots for signal R.

SEPARATE
SIGNALS SIGNALS
A MRS |
B ] B B
C———3-——1  MULTIPLEXER C—s DEMULTIPLEXER foepmaeee ¢
e Dy e
:: COMMON FATH o
Ee—t = | (ANY PHYSICAL MEDIUM) e

Fig. 4.1. Outline of a muitiplex transmission system, for sending a group of separate signals
{A to E) along a common path without mixing them up. In time division multiplex, portions of
the separate signals are taken in turn, interleaved and transmitted in a continuous sequence

along the common path.
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Place your two hands together so that
the fingers of one hand are positioned be-
tween the fingers of the other. The finger
time slots are now interleaved and so
provide the timing conditions for multi-
plexing signals L and R.

INTERLEAVING

A rather more advanced analogy will
show the interleaving of more than just
two signals. Imagine the heads of several
garden rakes laid on a table with the
prongs pointing upwards. Line them up
one behind the other so that the sets of
prongs are staggered with respect to each
other, as shown in Fig. 4.2(a). If you now
view all the prongs from the side at table
level they will appear interleaved as
shown in (b).

What emerges clearly from (b) is that
the time slots available for each individual
signal are spaced some distance apart on

L

the analogue of the time scale. How, then,
can they be used to convey the informa-
tion in the signal?

If we want to send an analogue signal
like a speech waveform, it can be sampled
at intervals corresponding to the occur-
rence of the time slots for that signal (see
discussion on pulse code modulation in
Part 2). But the t.d.m. system must be
designed so that for each signal the inter-
vals between time slots, and hence the
sampling rate, will convey all the informa-
tion we require (see relevant footnote in
Part 2).

If, however, the signal consists of dis-
crete binary digits, as in data transmis-
sion, this digital data can be generated at
a rate that fits into the time slots available
in the t.d.m. system (for example, eight
digits per slot).

Figure 4.2 is only a rough analogy. In
using the rake prongs to represent the
time slots it suggests, wrongly, that there
are gaps between the t.d.m. time slots. In
reality the time slots follow directly after
each other. In Fig. 4.2 you could convey
this continuity by imagining the gaps to
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DISTANCE ANALCGUE OF TIME

RAKEE(® [ [ [ 0)
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RAKEC(® [©) Q (] ] )
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PLAN
RAKEB(® ) © =) [2) )
RAKE (© ¢ o [¢) o o)
(b)

ELEVATION

[ =

TIME SLOTS FOR
A

SIGNAL

TIME SLOTS FOR
SIGNAL B

TIME SLOTS FOR

SIGNAL C..ETC
Fig. 4.2. Mechanical analogy of interleaved time slots: {a) a view looking down on a group of five garden rake heads with the
prongs pointing upwards; {b) a side view through all the rakes showing the interleaving of the five sets of prongs. Distance
along the rakes is an analogue of time. Each set of prongs represents a sequence of time slots for conveying one signal.

be completely closed up by fatter TIME SLOT

prongs—or more rakes. The actual elec- FOR TIME SLOTS FOR

trical conditions on the common path of a SYNCHRONISING SIGNAD AN e

t.d.m. transmission system are something ~ ny

like Fig. 4.3—though the voltage steps : LR k2

will not be so sharp, for reasons to be £ SYNC A B c D E syne § oA B 7

explained later in the series. 4 s :

T [}
1
ELECTRONIC HARDWARE e~ = S
But how are the time slots shown in =T CONTENTS OF TIME SLOT T

Fig. 4.3 actually established in the clec- 1 Py ! s - \é%’TéxEGSEEH%YSéS

tronic .hardware? It is simply a matter of w i ' BINARY DIGITS

switching the common path in Fig. 4.1— 2 : f .

3 5
> - E

whether twin-wire circuit, coaxial cable or
optical fibre—to carry a piece of each
signal in turn. The highway scans the
byways, accepting their offerings one by
one.

The principle can be illustrated by the
analogy of a railway with a single-track
section which takes trains coming from
the “up” and “down” pairs of lines. This
is operated by points, shown as selector
switches in Fig. 4.4. Imagine, however,
that the arrangement is not being used
normally for trains going in opposite
directions (trains P and X) but for trains
going in the same direction (trains P and

For the time that the points are
switched to line 1 as shown, train P,
representing an encoded signal sample,
can travel from one end of line 1 to the
other. This is one time slot. When train P
has completed the single track part of its
journey, both sets of points are switched
over to line 2. For the time they are in this
position, train Q—representing a piece of
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BINARY DIGITS ENCODING ONE SIGNAL SAMPLE
OR ALPHA~NUMERIC CHARACTER

Fig. 4.3. Successive time slots for portions of the five signals A to E in Fig. 4.1, with one ex-
tra slot per group to carry synchronising information. Each signal’s time slot contains a group
of binary digits formed from two voltage levels. These groups are binary coded samples of
analogue signals (for example voice) or codes for alpha-numeric characters {for example data

transmission).

another signal—can travel along the
common track in a similar way. This is
another time slot.

And this imaginary railway could of
course be extended to allow the common
single track to take trains from further
lines, as indicated by the chain lines in the
diagram. The right-hand set of points acts
like the de-multiplexer in Fig. 4.1.

So the time slots are defined by the
actions of the points at each end of the
single-track section. In the real rd.m.
system the time slots are similarly defined
by electronic switches at both ends of the
common highway in Fig. 4.1. But to

make sure that all the pieces of signals go
to their right destinations (for example,
that train P goes back on to hne | and
is not switched to line 2) the two elec-
tronic switches must. work in exact
synchronism.

SYNCHRONISING

In Fig. 4.4 the two sets of points could
be automatically operated together, at
regular intervals, by a common electrical
equipment controlled by a clock, as
shown at the bottom of the diagram. The
t.d.m. system in fact uses its electronic
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signals are interleaved into successive
hand set of points corresponds to the m
corresponds to the demultiplexer.

Fig. 4.4. Railway analogue showing how coded samples from several different

time slots by electronic switching. The left-
ultiplexer in Fig. 4.1 while the right-hand set

clock to synchronise the switches. This
process takes the form of synchronising
pulses sent along the common path by
time division multiplexing just as if they
were portions of actual signals, as shown
in Fig. 4.3,

In telecommunications this t.d.m. prin-
ciple is employed throughout the world
for pulse code modulation trunk trans-
mission systems (see Part 2). More
locally it is being used to allow a number
of terminals to work into a remote com-
puter via a single telephone line. A
“statistical multiplexer” is one that takes
advantage of any inactivity in signals to
fill up the otherwise empty time slots with
information from other, active signals,
thereby increasing the number of signals
that can be multiplexed for.a given rate of
transmission along the common path.

BUSES AND INTERFACES

To transmit information between elec-
tronic units we must make sure that what
comes from the output of one unit is
effective as an input for another unit. It is
not only a matter of getting the wires,
plugs and sockets right but ensuring that
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the electrical representation of the infor-
mation on these conductors is compatible
with the functioning of the units connec-
ted. If communication is to be achieved
the “ialker” must first make himself
heard to the “listener”. Then he must use
a language that the listener can under-
stand.

If a single manufacturer designed and
produced all the units concerned he could
make sure of these requirements himseif.
But because IT equipment is introduced
by different firms at different times in the
development of the technology there is a
real problem to deal with. For example,
we might need to connect together a com-
puter, modems (Part 3), a multiplexer and
several terminals of different kinds—all
of which could come from different
makers.

STANDARD
INTERFACE AND BUS

A sensible way of dealing with this
problem is to have a standardised method
of connection and information transmis-
sion that will cover all eventualities. This
is the reason for the emergence of the

Videotex systems (for-
. merly called Viewdata
: in the UK) send
digitally-encoded in-
formation along tele-
phone lines using the
* serial method shown in
- Fig. 4.5(a). This video-
tex business terminal
made by Pye TMC can
be used with the public

Prestel service or in
private information
retrieval systems. {In

Prestel, digital informa-
tion is sent from the
computer data base to
the terminal at a rate of
1200 binary digits per
second; from terminal
to data base at 75 bin-
ary digits per second.)

standard interface, as it is called, for con-
necting separate units, and the standard
bus*, for connecting internally the dif-
ferent parts of a single equipment.

Typically, the interface is used for con-
necting terminals to a computer, while the
bus is used inside a computer to transfer
information between its central processor,
its memory and its input and output
devices. (The distinction between them is
not rigid, however. One widely used con-
necting system. for example, is called the
General Purpose Interface Bus.)

But because technology develops as an
historical process influenced by commer-
cial pressures, there is no single standar-
dised interface and no single standardised
bus. Instead we have a number of “stan-
dard” interfaces and buses, most of them
originated by manufacturers or their
trade associations. Nevertheless a few of
them have been accepted world-wide and
ratified by international bodies—which
helps to avoid the utter confusion that
would otherwise occur.

Although buses and interfaces can be
very complicated in their electrical and
mechanical detail they are simple in prin-
ciple. They all depend on the three
aspects of an electrical quantity—
magnitude, position and time of occur-
rence—that are used throughout IT to
represent and convey information (see
Part 1). The position of the electrical
quantity is, of course, the particular con-
ductor on which it occurs; the magnitude
is, typically, a voltage or current; and the
time of occurrence is when that voltage or
current acts as an electrical symbol.

In this article we are mainly concerned
with digital information. For analogue
signals it certainly helps to standardise
your system of connection between units,
but the magnitude and time aspects of the
electrical quantity are not so critical. One
need only specify ranges of, say, am-
plitude and frequency to transmit infor-
mation successfully between units.

SERIAL AND
PARALLEL SYSTEMS

So  in digital systems, magnitude,
position and time are manipulated by
engineers to produce different kinds of
“standard” buses and interfaces. For
practical and economic reasons two main
groups have emerged: serial and parallel.
In serial systems the different magnitudes
of the electrical quantity are sent one
after the other. In parallel systems the
different magnitudes are sent simul-
taneously.

As an analogy, consider the process of
reading this magazine. The individual
words (or perhaps small groups of words)
forming a sentence enter the eye and
brain serially. When one looks at a
diagram, however, the component parts
of its two-dimensional pattern are
perceived simultaneously—in “parallel”.

* The term “bus” is of course an abbreviated form
of the Latin omnibus, meaning “for all” (cf. “bus-
bar” in elecirical engineering).
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For serial transmission only one elec-
trical circuit is needed to connect elec-
tronic units—the type of simple informa-
tion path discussed in Part 3. For parallel
transmission there have to be several such
circuits between the units. Fig. 4.5 is a
comparison between these serial and
parallel methods of representing and con-
veying an item of information—here a
number, or other character, encoded as
the binary digits 1011. :

In the serial case (a) the electrical
magnitudes representing these four digits
can only be sent one after the other
through the single circuit connecting
Units A and B. In the parallel case (b),
however, all four electrical magnitudes
representing the digits can be sent
simultaneously on the four circuits (which
share a common return conductor) be-
tween Units C and D.

So if each of the successive electrical
symbols for the digits has a duration of 1
microsecond, the serial system (a) will
take 4 microseconds to send the whole
character while the parallel system (b)
will take only 1 microsecond to send it.

This illustrates the general point that
serial systems are slower in transmitting
information than parallel systems. But in
practice the single circuits of serial
systems are extremely useful as interfaces
because our existing telephone networks,
both public and private, usually end up in
simple pairs of wires running to individual
instruments in homes, offices and fac-
tories. These single pairs are used in IT,
for example, to connect terminals to dis-
tant computers or to connect facsimile
machines to each other.

SHORT DISTANCES

Where the distances between units are
short and the cost of installing many
parallel circuits is “not very high, the
system in (b) can be utilised, to take ad-
vantage of the high speed of information
transmission it allows. In practice this
means connections within a machine (for
example, a computer) or within a room
(example, test instruments working
automatically together). The multiple
conductors required are sometimes on
printed circuit boards, sometimes in flat
flexible cables.

Associated with these interfaces and
buses one finds electronic devices which
allow serial information to be converted
to parallel information and vice-versa. An
integrated circuit commonly used for this
purpose is the “universal asynchronous
receiver-transmitter (u.a.r.t.)”.

Figure 4.5(b) could be an elementary
bus. Practical buses in IT are, however,
extremely complicated devices. One com-
monly used in microcomputers, for exam-
ple, has 100 conductors altogether. Some
of its circuits carry encoded characters
(data), some convey encoded information
on the storage locations of characters
(addresses) and others carry control
signals.

A bus provides a means for several dif-
ferent units to be connected to a common
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Fig. 4.5. Two ways of transmitting the group of binary digits 1011 between units: {(a} serial
transmission on a single circuit, the electrical values representing digits following one after
the other; (b) parallel transmission, with the four electrical values sent simultaneously on
four separate circuits. Assuming equal durations of digit signals, (b) is much faster than {(a).
Note in (a) that the least significant digit (i.s.d.) is sent first and the most significant digit

{m.s.d.) last.

B8US CARRYING PARALLEL INFORMATION IN TIME SLOTS & INEITHER DIRECTION

UNIT

w7

COMMON RETURN CONDUCTOR'

Fig. 4.6. Parallel connections between Units C and D in Fig. 4.5(b) are here extended to a
further electronic unit, Unit E. The connections become a bus, or common highway, which,
by suitable time-sharing arrangements, can carry parallel information in either direction
between any of the units. More units could be connected to the bus on the same principle.

highway, as shown in Fig. 4.6, allowing
two-way transfers of parallel information
(in Fig. 4.5(b) form) between the various
units. But electrically only one transfer
can take place at a time, so there have to
be careful arrangements for time sharing
using clock-defined “time slots” as
described earlier.

MICROPROCESSORS

Within a microprocessor, for example,
where parallel information is continually
being transferred between storage
registers, a bus is electronically switched,
in each time slot, to connect the output of
one register to the input of another
register. Buses are essential to IT systems
using microprocessors, partly because
these devices are designed to work with
parallel information and partly because

the small physical size of integrated cir-
cuits limits the number of pins that can
be put on them and so makes the time
sharing of a common set of conductors
absolutely necessary.

Even a standard interface based on the
serial principle in Fig. 4.5(a) can be quite
complicated in practice, as conductors for
sending characters are not sufficient in
themselves. Other circuits, carrying
monitoring and control signals, are
needed to ensure that the units at each
end—say teleprinters—are in proper
electrical contact and operating in syn-
chronism (compare with time division
multiplex). As an example, the V.24 inter-
national standard serial interface (known
also as RS232C in the USA) provides 25
conductors to cope with all the functions
that may be required.

To be continued
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HEADACHE CURE

A unique new instrument from Canada promises to assist sufferers
from tension headaches and is now being marketed in the UK.

Working on biofeedback principles, the Antache instrument has been
developed for research, clinical and home use. It consists of a pair of
headphones and electronic circuitry to which is attached an elasticised
headband and electrodes.

In operation, the Antache continuously monitors and averages the
wearer’s electromyogram (EMG) and converts it into a pleasantly
modulated tone. Using the pitch of this tone as a guide, it is claimed
that the user soon learns how to relax the muscles in the scalp, face and
neck which, when they become too tense, bring on the symptoms of
tension headaches.

Providing the headache condition has first been diagnosed by a
medical doctor and provided, too, that the doctor has approved the use
of the device for the patient concerned, the Antache is quite safe for use
in the home.

The major advantage of using biofeedback principles for the treat-
ment of headaches is that, unlike drugs, there are no side effects and the
user is not restricted in his activities immediately following treatment.

For more details of the Antache, readers should contact: Beam
Components Ltd., Dept. EE, 108 High Street, Strood, Rochester, Kent
ME2 4TR.

——— Video games Shock

Video games help kids co-ordinate manual and visual skills.
No doubt. But games manufacturers in the USA are reeling after
a shock attack by opponents who claim on psychiatric grounds
that as most kids prefer violent rather than educational games,
they breed acceptance of violence as the norm.

i

LASER-FI

Playing your favourite pop or classical disc takes on a new meaning
with the announcement from Pioneer of the introduction of the Laser-
Disc LD1100 player.

Launched just in time for Christmas, the new player uses a laser
beam to read a special disc and reproduce both hi fi stereo sound and
“action” video pictures. It is claimed that the sound reproduction is on
par with, or better than, f.m. radio and that picture quality is equal to
“off-air” broadcasts.

Over 54,000 individual video
frames are contained on each side
of the acrylic encased disc and a
random access facility enables the
user to locate and “freeze” any
individual frame. Slow motion
operation is also possible.

Unlike the audio stylus the
optical laser system makes no
physical contact with the disc so

OVERTAKEN

Cars, until now the largest in money terms of Japanese imports into
the UK, have been overtaken by video-cassette recorders. But discus-
sions between the UK Department of Industry and Japan’s Ministry of
International Trade and Industry may result in establishment of
manufacturing plants in the UK, possibly as joint ventures with UK
companies, in the hope of stemming the import flood.

Cash Mountains

Leading British electronics
manufacturers continue to beat
the recession with growing order
books and even money in the
bank. Biggest cash mountain is at
GEC with more than £1 billion.
In comparison Plessey’s liquidity

.~1s more like a molehill at £180
million following a 30 per cent
rise in profits.

Cash in hand means takeover
possibilities such as Plessey’s
recent acquisition of Stromberg
Carlson in the USA.

Solar Flight

Lockheed Missiles and Space
is reported to have developed an
ai;lcraft powered entirely by solar
cells.

there is no deterioration in sound
or visual quality, no matter how
many times the disc is played.
Additional user benefits
claimed for the player include a
CX noise reduction system and
the facility to link with teletex and
interface with computers.
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With a wing span of up to
300ft with the upper surface
covered with solar cells it is
claimed to fly non-stop for
months at an altitude of 70,000ft.
Payload is only 1001b, sufficient
Jor a spy-in-the-sky camera and
associated radio telemetry and
control equipment.
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VOYAGER cCar Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed miCroprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel .Speed. Distance and Time. ® Visual and Audible aglarms
warning of Excess Speed, Frost/Ice, Lights-left-on. @ Facility to
operate LOG and TRIP functions independently or synchronously
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuet transducers giving a
programmed accuracy of + or —1%. @ Large LOG g TRIP
memories. 2.000 miles. 180 gallons. 100 hours. @ Full Imperial
and Metric calibrations. ® Qver 300 components to assemble
A real challenge for the electronics enthusiast!

Electronic Car Security System

@ Arms doors, boot, bonnet and has security loop to protect
fog/spot iamps, radio/tape, CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen ® Fits all 12V neg earth vehicles

® Over 250 components to assembte

$X1000 TX1002

Electronic Ignition Electronic Ignition
® Inductive Discharge
P @ Extended coil energy @ Contactless or contact triggered
storage circuit ® Extended coil energy storage circuit
# Contact breaker driven ) @ inductive Discharge @ Three position
® Three position changeover switch changeover switch @ Distributor
® Over 65 components to assemble triggerhead adaptors included @ Die cast
@ Patented clip-to-coit fitting weatherproof case @ Clip-to-coil orremote
® Fits alt12v neg. earth vehicles mounting facility ® Fits majority of 4 & 6cyl.
12V. neg. earth vehicles ® Over 145

/ components to assemble.

TX2002

Electronic Ignition
® The ultimate system ® Switchable
contactless @ Three position switch with

Auxiliary back-up inductive circuit
® Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
€ - circuit. ® Magnetic contactliess distributor\trig(?er-
® Combined Inductive and head. ® Dlstrigutor triggerhead adaptors included
Capacitive Discharge @ Can also be triggered by existing contact breakers.
@ Contact breaker driven ® Die cast waterproof case with clip-to-coil fitting ® Fits
® Three position changeover switch majority of 4 and 6 cyhnder 12v neg. earth vehicles.
® Over 130 components to assemble ® Over 150 components to assemble
@ Patented clip-to-coil fitting
i @ Fits all 12v neg. earth vehicles

"SPECIAL OFFER
“"FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45-00

e A L W8 e

SPARKRITE 82 Bath Street, Walsall, West Midlands, WS1 3DE England

V. SX2000 "4
Electronic Ignition
® The brandieading system

on the market today
® Unigue Reactive Discharge

Al SPARKRITE products and designs are 1u\0ly' covered by one or more World Patents

MAGIDICE

Electronic Dice

® Not an auto item but great fun
for the family

@ Total random selection

® Triggered by waving of hand
over dice

@ Bleeps and flashes during a 4 second
tumble sequence

@ Throw dispiayed for 10 seconds

@ Auto display of last throw 1 second in 5

® Muting and Off switch on base

® Hours of continuous use from PP7 battery

@ Over 100 components to assemble

SELF NAME
ASSEMBLY ADDRESS

Sx 1000 | £12.95

$x 2000 § £19.95

X 1002 £22.95 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
TX 2002 | £32.95 [ KIT REF

AT. 80 £32.95 CHEQUE NO
VOYAGER | £64.95
MAGIDICE] £9.95

RICES INCYVATIPOSTAGE s PHONEYOURORDERWITH [}
PRICES NCavA: & PACKIN SEND ONLY SAE IF BROCHURE 15 REQUIRED
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4 BY R.A.PENFOLD

BOOSTS AVERAGE LEVEL OF SOUND WITHOUT INCREASING PEAK LEVEL
SUITABLE FOR CONNECTION BETWEEN MICROPHONE AND AMPLIFIER

ASPEECH processor is a device which is
used to process a speech signal in
such a way that the strength of the
signal is effectively boosted without any
increase in the peak level of the signal.

Units of this type rely on the fact that a
speech signal has a rather high peak level
when compared to the average level, and
the increase in “talk power” can be ob-
tained by boosting the signal but clipping
the peaks so that there is no increase in
the peak level. Thus the peak level
remains unchanged, but the average
signal level is greatly boosted, and the
volume of the signal is effectively boosted
by a substantial amount.

Speech processors are mainly used in
communications equipment; sometimes
as an integral part of a transceiver, and
sometimes as an add-on unit which con-
nects between the microphone and the
transceiver. Speech processors can also
be used to good effect in other types of
equipment, such as a public address
system.

The unit described here is a reasonably
simple but effective device which is bat-
tery powered, and is simply connected
between the microphone and the
transceiver or other equipment. It is inten-
ded for use with a high impedance
dynamic microphone or an electret type,
having a built-in step-up transformer, and
this should present no problems since
most communications and PA
microphones are the high impedance
dynamic type.

PROCESSOR SYSTEMS

There is more than one way of obtain-
ing the limiting of signal peaks, and one
method is to use a form of automatic gain
control circuit. Here the processor adjusts
the level of gain so that it is automatically
reduced during periods of high dynamic
level and increased during periods of low
dynamic level.
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This obviously gives the required
narrowing of the difference between the
peak and average signal amplitudes, but
the circuit must be designed to respond
very rapidly to changes in signal level if it
is to be of real benefit. This can easily
result in the signal waveform being
seriously distorted with a lot of distortion
being evident on the output signal.

Slower response times- give reduced
distortion, but also give a reduction in
effectiveness. Of course, a certain amount
of distortion is quite acceptable in this
application, but more than several per
cent distortion would impair the in-
telligibility of the processed signal and
obviously reduce the benefit of the unit.

DISTORTION REDUCTION

A very simple method of speech
processing is to use a clipping circuit
which prevents the output signal voltage
from exceeding a certain level. The circuit
is adjusted so that most of the signal is
below the clipping level and is unaffected
by the unit, but so that the high signal
peaks are held down and kept well below
their normal level.

This system has the advantage of sim-
plicity plus instant attack and decay

times, but in this basic form it produces
quite high levels of distortion. The distor-
tion products produced consist mainly of
harmonics, and harmonics are simply
multiples of the frequencies in the clipped
signals.

In order to obtain really good results
from a clipping circuit it is necessary to
include additional circuitry to minimise
the distortion generated. The most
sophisticated method of achieving this is
to use an r.f. clipping circuit, and with this
system the input signal is first processed
to raise all the input frequencies by a sub-
stantial amount so that they are increased
into the radio frequency (r.f.) range.

For example, the input frequencies
could be raised by 100kHz, and then they
would be at frequencies from just over
100kHz to about 120kHz. After clipping,
harmonics would still be generated, but
these would be at frequencies of -about
200 to 240kHz, 300 to 360kHz, 400 to
480kHz, and so on. These are well clear
of the input frequency range, and can be
filtered from the output to leave a
distortion-free signal which is then
processed to restore the original audio
frequencies.

The severe drawback of this system is

Upper Trace: Soft-limited sinewave,
Lower Trace: 800Hz sinewave input
signal.

Upper Trace: Hard-limited sinewave.
Lower Trace: 800Hz sinewave input.
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the cost and complexity, unless it is an
internal part of an s.s.b. transmitter. For
use with other types of equipment an add-
on processor of this type could cost more
than the main item of equipment!

SIMPLIFIED DESIGN

What is needed is a simpler method of
obtaining a similar effect, and a system
of this type is used in the processor
described here. Fig. [ shows the arrange-
ment used in this processor in block
diagram form.

The microphone signal is first am-
plified and then fed to a further stage of
amplification by way of a variable gain
control. This amplification is needed
because the output of a microphone is at
a fairly low amplitude, and it is not easy
to produce a clipping circuit which
operates at such low signal levels.

The signal is therefore boosted to a
level where clipping can be achieved more
readily. The gain control enables the unit
to be adjusted to give the desired degree
of clipping.

The next stage is a high pass filter, and
this removes the lower frequencies in the
signal. Frequencies below about 300
hertz contribute nothing to intelligibility,
and can even impede it. These frequencies
would be most troublesome ,if not
removed as they would produce
numerous harmonics right through the
middle and upper audio range when the
clipping was applied, and the removal of
these frequencies substantially reduces
the distortion level at the output.

SOFT CLIPPING

Distortion can be further reduced by
using a soft clipping circuit rather than a
normal hard clipping type, and so a soft
limiter is used here.

The difference between the two is that
a hard limiter permiis no significant in-
crease in the output level once the clipp-
ing level has been reached, no matter how
large the input signal is made, whereas a
soft limiter permits a shight increase in the
output ampiitude as the inpui is increased
above the clipping thresnold.

The use of soft limiting gives only a
very marginal reduction in efficiency, and
the fundamental signal is significantly
stronger and the harmonics significantly
weaker when compared to results using a
hard limiter.

A le.d. indicator is switched on while
the limiter is driven beyond the chipping
threshold, and this makes it much easier
to adjust the gain control correctly.

Most of the harmenics on the output
signal will be at frequencies of about
3kHz and above, and frequencies in this
range aid the intelligibility of a speech
signal very little. A low-pass filter at the
output of the unit is therefore used to
severely attenuate signais at these fre-
quencies, thereby greatly reducing the
level of distortion on the output.

The final section of the unit is simply
an attenuator which reduces the output
level to one that is comparable to the
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Fig. 1. Block diagram of
Speech Processor.

lc AIN
PREAMP H‘GH G
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CONTROL

input signal level. This enables the pro-
cessor to be connected between the
microphone and the main equipment
without introducing any compatibility
problems.

This system does not completely
eliminate distortion from the output since

some input frequencies (those at about

HIGH PASS
FILTER

N2

L.E.D.
DRIVER
OQUTPUT

SOFT [iow pass | ATTENUATOR
LIMITER FITER """‘0
b W =

300Hz to about 1-5kHz) will be fed to the
limiter and will produce at least one dis-
tortion product that will not be removed
by the low-pass filtering at the output.
However, the distortion is kept down to
acceptable levels provided an excessive
amount of clipping is not employed, and
the unit certainly seems to make a very

B1 9V PP3 battery

Resistors
R1 47kQ R12 560Q
R2 15k R13 180k
R3 15k R14 1kQ .
R4 270k R15 100k
R5 2-7MQ R186 100k
R6 6-8kQ R17 3-9kQ
R7 22k R18 3.9k
R8 220k R19 3.9k
R9 220kQ R20 3-9kQ
R10 4.7kQ) R21 4.7kQ
R11 4.7k R22 470k}
All § watt carbon £5%
Potentiometers
VR1 22k<) log. carbon potentiometer
VR2 47k$2 0-1 watt horizontal preset
Capacitors
C1 100nF polyester (C280)
c2 47nF polyester (C280)
C3 330pF ceramic plate
c4 TuF 16V elect.
€5 0-47uF 10V elect. radial leads ¥ %
C6 220nF polyester (C280) §Z 4 5 %
c7 10nF polyester (C280) S5 A R 3
c8 10nF polyester (C280) = AT RS 1% i nbon
c9 0-47yF 10V =iect. radial leads i d [; BON.
Cio 47pF ceramic plaie . ri g S
Cii 100nF polyester {C280) : 3
c12 22nF polyester (C280) f £10
Ci13 3-3nF ceramic plate = “
c14 10nF polyester (C280) - :
C15 2-2nF polystyrene S
C16 120pF ceramic plate
c17 22nF polyester (C280)
Semiconductors
iIc1 LF351 jfe.t. op. amp.
IC2 CA3 130T mos f.e.t. op. amp.
TR1 BC109C npn silicon
TR2 BC179 pnp silicon ,
TR3 BC109C npn silicon g o
D1,2,3 1N4001 (3 off) e
D4 TiIL209 3mm red l.e.d.
Miscellaneous -~
S1 Rotary on/off type
SK1.2 Standard jack sockets (2 off)

Aluminium case type AB10, 133 x 102 x 38mm; O0-1 inch matrix stripboard; 24
strips x 12 holes: two control knobs; panel holder for D4: battery connector: two
B6BA fixings; two 6mm spacings; p.v.c. insulated connecting wire.
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worthwhile improvement when used
with communications equipment under
adverse operating conditions.

Of course, if conditions are such that
proper contact is easily achieved with no
interference and good signal strengths,
there is little room for improvement and a
speech processor can be of little help. It is
only when conditions are poor that the
effect of a speech processor will become
apparent.

THE CIRCUIT

Fig. 2 shows the complete circuit
diagram of the Speech Processor.

IC1 is an operational amplifier used in
the inverting mode and this acts as the
microphone pre-amplifier. This stage has
its voltage gain set at a modest level of
about six times by R1 and R4, and R1
also sets the input impedance at a suitable
level of about 47k(2.

C3 is an r.f. filter capacitor and helps
to prevent problems with r.f. break-
through and consequent instability if the
unit is used in a strong r.f. field.

IC1 is a low noise device having a
jfet input stage and this gives the unit a
good signal-to-noise ratio.

VRI1 is used to control the degree of
clipping and the output from its wiper is
fed to a high gain common emitter am-
plifier which uses TR1 in the standard
configuration. The gain of ICI together
with the gain provided by TR! enables
the microphone signal to be readily
boosted to a level of several volts peak-to-
peak, and this is sufficient to drive the
clipping circuit.

SIGNAL CONTROL

The high-pass filter is an active type
which uses the Sallen and Key configura-
tion and has a nominal attenuation rate of

12dB per octave below the 300Hz cut off

frequency. There is unity gain through
this stage at frequencies of 300Hz and
above.
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Fig. 2. Complete circuit diagram of Speech Processor.

4 Fig. 3(a). Topside of
stripboard showing
component layout.

4 Fig. 3(b). Underside
of stripboard show-
ing breaks in copper
strips.

Fig. 4. Exploded view
of unit showing inter-
wiring for off-board

D28

126

components.
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D1 and D2 are used as the basis of the
clipping circuit, D1 processing negative
half-cycles and D2 processing positive
ones. If the input signal level is less than
about +0-5 volts neither D1 or D2 will
conduct and the signal can pass straight
through R11 to the next stage of the unit.

If the signal level should exceed about
0-5 volts, either D1 or D2 (depending on
the polarity of the signal) will be biased
past its forward threshold voltage and will
conduct heavily. This produces a voltage
drop through R11 which tends to hold the
signal voltage at little more than 0-5 volts
even if the input level should be much
more than this.

R12 introduces the softening of the
clipping action since a current flowing
through D1 or D2 must also flow through
R12 as well, producing a small voltage
across R12, which is proportional to the
current flow. Thus the output signal at the
junction of R11 and R12 can go slightly
above the clipping threshold and the soft
clipping is obtained.

CLIPPING INDICATOR

IC2 is used as the lLe.d. driver, and in
this application IC2 is a comparator
rather than an operational amplifier. R13
and D3 form a simple voltage regulator
circuit which biases the inverting input to
about +0-5 volts. The non-inverting input
will normally be at a lower potential than
this so that the output will be at zero volts
and le.d. indicator D4 will be switched
off.

During positive signal peaks if the clip-
ping level is exceeded, the non-inverting
input will be taken above 0-5 volts so that
the output of IC2 switches to virtually the
full positive supply voltage and D4 is
pulsed on to indicate that clipping is
occurring.

The output filter is another Sallen and
Key active filter, but this time a four
section circuit has been used so that a
nominal attenuation rate of 24dB per oc-
tave is achieved. It is of course a low-pass
filter that is used here, and the cut off fre-
quency is about 3kHz. Further low-pass

filtering is provided by R22 and C16.

C17 is the output d.c. blocking
capacitor and VR2 is the pre-set output
attenuator.

As the circuit has a current consump-
tion of only about 4-5mA a small (PP3
size) 9-volt battery will give many hours
of use before needing replacement.

CASE

An aluminium box having approxi-
mate outside dimensions of 133 x 102 x
38mm makes a suitable housing for the
processor, and this is about the smallest
case that will comfortably accommodate
all the components. SK1, D4, VR1 and
S1 are fitted on the front panel, and SK2
is mounted on the rear panel. SK1 and
SK2 are both standard (4 inch jack
sockets).
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Plan view showing component layout inside case.

CIRCUIT BOARD

The component panel is a 0-1 inch
matrix stripboard having 24 strips by 36
holes, and this can conveniently be a
standard 37 holes by 24 strips board with
one row of holes trimmed off or just
ignored. Drill the two 3-3mm diameter
mounting holes (which accept M3 or 6BA
fixings) and make the numerous breaks in
the copper strips before fitting the compo-
nents on to the board. There are also six
link wires to be soldered in place on the
board. Use pins at the points where con-
nections are to be made to the off-board
components. Fig. 3 gives full details of the
component board.

The completed component panel is
mounted on the base pane! of the case
leaving sufficient space for the battery
between the board and the components
on the front panel. Use 6mm spacers over

the mounting screws to keep the connec-
tions on the underside of the board well
separated from the metal case. The
remaining wiring is then completed using
ordinary p.v.c. insulated connecting wire,
and finally the battery clip is wired in
place. All this wiring is illustrated in
Fig. 4.

ADJUSTMENT

Only one internal adjustment is
necessary before the unit is ready for use,
and that is to set VR2 to give an output
level which is comparable t» the output of
the microphone used with the unit.

If suitable measuring equipment to
assist with this is not available, then it is
really a matter of connecting the
processor to the main unit using a
suitable lead, plugging the microphone
into the processor, and then adjusting
VR2 by trial and error to a setting which

Rear view showing front panel component wiring.

gives results similar to those obtained
without using the processor. While doing
this VR1 should have a setting that is just
high enough to cause clipping, which will
be indicated by D4 just flashing briefly on
signal peaks. _

In normal use VR1 would be advanced
somewhat further than this so that D4
lights up quite brightly whenever an input
signal is present. It is probably best to
monitor the output signal using an am-
plifier and headphones, or using a tape-
recorder perhaps, when initially ex-
perimenting with various settings of VR 1.
This soon shows the benefit in
apparent volume increase as VRI1 is
taken above the clipping threshold, and
how excessive clipping simply gives in-
creased distortion and no further increase
in volume. Best results are obtained with
VR1 advanced, just far enough to give a
well clipped signal. O

BOOK REVE

PRACTICAL ELECTRONICS FOR
RAILWAY MODELLERS

Author Roger Amos
Price £7.95
Size 240 x 156mm. 160 pages. Hardback

Publisher Patrick Stephens Ltd
ISBN 0-85059-555-X

ANYONE who has watched the operation of a modern model
railway will realise that there is ample scope for using elec-
tronics in the control system. But as this excellent book shows,
the railway modeller can make good use of electronic
circuitry in many other ways. There is for example a chapter on
Sound Effects, with circuits for simulating a steam whistle, the
“chuffing” of steam engines, and so on.
The reader is assumed to be familiar with switches and volts
but not with electronic devices. These are briefly explained as
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they are introduced in specific projects. A section of Practical
Information near the end of the book gives more general infor-
mation.

Topics covered include controllers, train detection systems,
automatic signalling and points controls, and lighting systems,
including high-frequency supplies. The only conspicuous lack is
of detailed constructional information. G.S.

N

BEGINNER’S GUIDE TO BASIC

PROGRAMMING
Author A. P. Stephenson
Price £3.95
Size 186 x 120mm. 192 pages
Publisher Newnes Technical Books
ISBN 040801184 X

THIS paperback is an introduction to newcomers to computer
programming. It is aimed at teaching the use of BASIC com-
puter language as used on microcomputers, rather than large
mainframe computers. It should therefore be of use to the new-
comer who wants to take up computing as a hobby and to do.
more than just slavishly copy other people’s programs.

The explanations are clear and no previous experience of
programming or knowledge of BASIC is required. G.S.
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NEW AND FREE FROM GSC.

NEW an exciting range of projects to build on
the EXP300 breadboards.

NOW anybody can build electronic projects
using “Electronics-by-numbers”, its as ‘’Easy
as A, B, C with G.S.C!”

FREE project

MUSICAL DOORBELL OF THE 3RD KIND
You‘ve seen the film, now haunt your visitors
with the tune!

Each time the doorbell is pushed the eerie
tune plays out, then switches off to conserve
battery power,

HOW DO YOU MAKE IT.

Our FREE project gives you clear “step-by-
step’’ instructions. For example ““take
Resistor No.1 and plug it into hole numbers
B45 and B47”.

“Take IC No.1 and plug it into hole numbers
E35 to E42 and F35 to F42, {pin 1 on the
IC goes into F35)""

“Take. . /" Weill why not “’clip-the-coupon’’
and get your FREE step-by-step instruction
sheet and your FREE 12 projects with each
EXP300 bought and your FREE catalogue

EXPERIMENTOR BREADBOARDS

The largest range of breadboards from GSC.
Each hole is identified by a letter/number system
EACH NICKEL SILVER CONT ACT CARRIES A LIFE-TIME GUARANTEE.

Alt modular construction means that any Experimentor
breadboard can be ‘snap-locked’ together to build
breadboards of any size.

EXP325

The “one-chip” breadboard

Takes 8, 14, 16 and up 10 22 pin IC’s
Has 130 contact points including 2 bus
bars.

EXP350

The ‘beginners-
breadboard"

For limited period
you can have FREE
12 ‘Electronics by
Numbers’' PROJECTS

' _iii%iuii’zi‘mziihiiiii :
DHRHTTTTRT

[ty ]

i

1

The most ‘widely-bought” breadboard
Don’t miss out on our ‘"NEW AND FREE’ projects
They can be built on the EXP300

EXP600

The Hobbylst microprocessor’ board
EXP650

The "one-chip microprocessor’ board
EXP4B

‘Snaps-on’ four extra bus bars

P86

The ultimate breadboard kit

PB100

The most kit for the least money

NEW AND FREE FROM G.S.C.
24 HOUR SERVICE.

Tel (0799} 21682 with your Access, American Express, Barclaycard
number and your order will be put in the post immediately.

TO ORDER JUST CLIP THE COUPON.

Unit Price Inc.
P &P+ 15% VAT

Experimentor ™
Breadboards

Exp 325

Exp 350
Exp 300
Exp 600
Exp 650

Exp 4B

NAME

ADDRESS

| enclose cheque/PO for £

Debit my credit card No.

Expiry date . ..

GLOBAL SPECIALTIES CORPORATION™ ~ GSC Unit 1, Shire Hifl Ind. Estate
Saffron Walden, Essex, CB11 3AQ
Telephone (0799)°21682.

Telex 817477. Dept. 6P




ambit’s new
autumn/winter
catalogue

/

ALL THE ‘USUAL’ BITS ?® o
(Rs, Cs, Tr’s, ICs etc)
+ ALL THE

TRICKY BITS

at all good
newsagents
or direct

TOKO COILS, INDUCTORS, LC FILTERS
PCM FILTERS, VHF/UHF HELICAL FILTERS
UNELCO CAPACITORS

PCI INTELLIGENT LCD MODULES

TOKO SWITCHES : F SERIES/R7000 SERIES
ALPS POTENTIOMETERS AND
KEYSWITCHES

TOYO-TSUSHO COAX RELAYS FOR TX/RX
CRYSTAL FILTERS, CERAMIC FILTERS
WELLER SOLDERING IRONS

COOPER TOOLS

TEST EQUIPMENT

BOOKS, MANUFACTURERS’ HANDBOOKS
HARDWARE, CASES, PANELWARE, ETC.
MODULES, R&EW KITS

RF POWER DEVICES

L B .

* % % % % A+ %
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==—— ORDERS SUBMITTED USING STOCKCODES DESPATCHED

1
i

.

WITHIN 8 WORKING HOURS FOR EX-STOCK ITEMS

\

* PHONE ORDER SERVICE — (NO MACHINES!)

PLEASE NOTE OUR NEW PHONE SYSTEM AUTOMATICALLY STACKS CALLS
IN ORDER OF ARRIVAL SO PLEASE WAIT IF NOT ANSWERED IMMEDIATELY

8 AM — 7PM MON — SAT
0277 230909

* COMPUTER ORDER SERVICE — ‘REWTEL’

6 PM — 9 AM 300 BAUD/RS232
(IT MAY BE 24 HRS BY THE TIME YOU READ THIS)

If you see an advertisement in
the press, in print, on posters or a
cinema commercial which makes
you angry, write to us at the
address below. (TV and radio
commercials are dealt with by
the LB.A)

The Advertising Standards Authority/
If an advertisement is wrong,we're here to put it right.

ASA Ltd. Brook House, Torrington Place, London WCIE 7HN.

0277 230959
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200,NORTH SERVICE ROAD —]
ERENTWOOD ESSEX

=
anbit—— %
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PLASTIC CASES

This attractive and durable range of small beige plastic cases offer a
choice of front panels; grey plastic(P), silver metallised plastic{M)} and
aluminium(A) each secured by four self tapping screws (supplied). The
case sides have moulded slots for PCB location and mouldings on two
faces tilt the case by 10°, vertically or desk style.

TYPE EXTERNAL PRICE EACH

DIMENSIONS P M A
10 85 x 60 x 40 0-99 1-16 1-22
20 110 x 75 x 50 1-20 1-49 1-72
30 155 x 95 x 60 2-10 2-51 2-74

SPECIAL OFFER Dpdt. C/Off, Chrome Dolly
only 99p Miniature Toggle Switch

including VAT and P&P

Mail Order only. All prices include VAT and P&P. Send large SAE for Catalogue of
boxes, knobs, power supplies. {from 5A to 150A). controliers and more.

DEPT. EE2, 2 THE WILLOWS,
HERSTMONCEUX, East Sussex,

oXl=) (@ iE'E{@ l] HKS;Q\} BN27 4LE. Tel. 0323 832571.
RN\ RN\ U R VSR R U A N
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BY D.C. GRINDROD

S ST B i N TR R

HE device to be described here will

provide a simple, fast and relatively
inexpensive method of programming and
reading 2K and 4K byte single supply rail
(+5V) EproMs (Erasable and Program-
mable Read Only Memory) using the
Acorn Atom computer.

N

IVAE 24] vee
as[2] 3] a8
a5 [3] [22] A9
s[4 [21] Ve
A3 E 77— 20] OE
a2 (6| ” _\ E‘] A0 27%8 2532
s Al B
ao[8] [——J [17] o7
po 9] 6] 06
o110 B
D2 [0 | (%] D4
onp [12] 3] 03

‘ TOP VIEW

Fig. 1. Pin-out diagram for the 2716
and 2532 EPROMS. Note the different
functions for pins 18 and 20 for the
two types.
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It is able to program the following
gprOoMS (1) TMS2516, 2716 and other
manufacturers’ pin compatible types; (2)
TMS2532 and other manufacturers’ pin
compatible types. It is not suitable for use
with Intel 2732 type EPROMS or other
manufacturers’ compatible types.

Although specifically designed for use
with the Acorn Atom (for which it was
developed to overcome loading of fre-
quently used long programs from
cassette), it could also be used with other
computers with modifications to con-
necting cables and suitably developed
software.

The software controls all pulses and
addressing, leaving the user to select only
MODE (READ/PROG) and SIZE
(2K/4K).

To be able to address up to 4096 bytes
(4K) address lines A0 to All are re-
quired. AO to A7 are provided by port A
(£B801) of the VIA and A8 to All by
the four lowest bits of port C (£B002) of
the 8255. This break is not as awkward
as would first be thought, as it occurs on
a 255 byte boundary. The maximum
number held in a single-byte is 255, hence
a carry procedure would be needed
anyway.

Figure 1 and Table 1 show the pinning,
programming and reading requirements
of the two types of EPROMS catered for by
this programmer from which we can see
that they differ in the following respects:

(1) CE/PGM is a different pin

(2) 2532 has an extra address line

(3) The pulse required for program-
ming is —ve going for the 2532
and +ve going for the 2716

The first two differences are overcome
by a d.p.d.t. switch, S1, while the third is
dealt with by the software.

PROGRAMS

The original idea was to use EPROMS as
a semi-permanent storage medium for
long programs that were used often and
hence reduce the time needed for loading
from cassette.

Since each byte programmed needs a
50ms pulse the programming time is not
greatly affected by the language used,
thus, it was decided to use a Basic
progam to control programming of the
EPROM.

Table 1: Mode selection for the 2716 and 2532 Eproms

TYPE 2716 (2K) ‘ 2532 (4K)
Pin | CE/PGM OF Vep | Ve | Outputs | CE/PGM | Vpp | Vo | Outputs
(18) (20) (21) | (24) | (911, (20) (21) | (24) | (911,
Mode 13-17) 13-17)
Read Vi VIL +5 +5 Doyt ViL +5V | +5 Doyt
Standby Vin Don't Care | +5 | +5 | HighZ Viy +5V | +5 | HighZ
Program Pulsed ViH +25| +5 Diy Puised [+25V| +5 Din
Vitte Viy Vi to
Vi,
Pragram Vi ViL +25| +5 | Doyr = Ni—"" =4y
Venty
Program ViL Viy +251 +5 | HighZ Vik  |+258V} +5 | HighZ
inhibit

V| logic low, V| logic high
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When reading the EPROM however, the
time taken is determined by the language,
therefore a fully re-locatable machine
code program was developed which is
small enough (79 bytes) 4o fit above the
floating point variables at £2890.
EPROM/RAM start and EPROM end ad-
dresses are stored in the two lowest bytes
of the integer variables A, B and C,
respectively.

CIRCUIT DESCRIPTION

The complete circuit diagram for the
Eprom Programmer is shown in Fig. 2.
Nearly all the circuitry is for the genera-
tion from the mains supply of the +5 and
+25 volt supply lines. We shall discuss
this section first.

A.c. mains voltage enters the unit and
reaches T1 primary winding via the on-
off switch S3 and fuse FS1. T1 is a step-
down transformer having two indepen-
dent secondaries, each developing 20V
a.c. across their windings.

The diode bridge D3—D6 provides full-
wave rectification of the upper secondary
voltage. The resulting pulsed d.c. is
smoothed by C3 to reach the input of
IC1. The latter is a monolithic voltage
regulator i.c. which normally provides a
stabilised 15V output. However, in this
circuit the output voltage is stepped-up to
25V by the action of VR2 in series with
the common connection.
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D1
D2
D3-6 )
D7-10}
Ic1

1C2

51,23
SK1
SK2

COMPONENTS S&xc

Resistors See
R1 1kQ
o 3500 SO
R3 4.7kQ
All $W carbon +5% a
Capacitors page 85
Cl1,4 0-047uF 35V tantalum
(2 off)
C2,5 0-022uF 35V tantalum
(2 off)
C3.,6 100uF 35V elect.

(2 off)

Semiconductors

bi-coloured (red/green)
l.ed.

TIL220 red l.e.d.
VM18 1A 50V bridge
rectifier d.i.l. (2 off)
7815 15V 1A voltage
regulator (TO-220)
7805 5V 1A voltage
regulator (TO-220)

Miscellaneous

d.p.d.t. miniature
toggle (3 off)
64-way (a+b) in-line
indirect connector
5-way 270° DIN

SK3,4 16-pin d.i.l. (2 off)

SK5 24-pind.i.l. + 24-pin
zero insertion force
socket

SK6 4-way inter-p.c.b.
connector

PL1 7-way DIN

PL2 5-way 270° DIN

PL3,4 16-pin d.i.l. header
(2 off)

PL6 4-way inter-p.c.b.
connector

VR1, « 5k multiturn preset

VR2 1kQ miniature
horizontal skeleton
preset

FS1 1A 20mm with panel
mounting fuseholder

T1 mains primary/0—-20V,

0-20V 6VA

secondaries p.c.b.

mounting—see text
Stripboard, 0-1 inch matrix; 17
strips x 51 holes, 25 strips x 25
holes; 6BA mounting hardware for
circuit boards; Speedbloc cable
or other; case, plastic, size 190 x
110 x 60mm (Tandy 270-224);
2-core mains cable; clips and
bushes for le.d.s.; self-adhesive
rubber feet for case (4 off); sleev-
ing.
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! connects to it by means of p.c.b. inter
2 ‘ sockets/plugs (SK6/PL6).

The +5V and OV rails reach pins 24
and 12, respectively, of the EPROM socket
SKS5.

The bi-coloured l.e.d. D1 is an optional
extra which was included to show the
i};\, L mode of operation. This was also marked

E around S2 on the top panel. In the
| prototype it was orientated so that it
l lights up red for PROGramming mode,
I MV AG and green in the READ mode. VRI
| needs to be set to give equal brightness of
] the two colours, this will be described
o)/ N later.

s The address and data for the EPROM
are made available by the software at
various pins on PL6 on the Atom and the
cassette port. These signals are under full

!
| a
% T%?ZIpF TOOIJF
l 0<417,,F ; o
' 8 I'gvm %

S5k VR2
I Ik
% 3
I
l

software control.
The 25V supply is only needed for

s programming and therefore only reaches
b JezZyiks : pin 21 of the EPROM when S2 is in the
4 + ‘ PROGramming mode. In the READ

C.
I T’OOFF mode V,;, should be at +5V.
ov

The only other control is S1, the roM
Fig. 2. Complete circuit diagram of the EPROM Programmer. The power supply

SIZE switch. This routes the program
signal to the appropriate pin according to
section is shown above and the circuit (left) gives the interconnections from the 24-
pin d.i.l. socket to the Acorn Atom computer.

FS1

e Fig. 1, and brings in A11 as required.

C1 and C2 are included for reasons of The power supply is more than ade-
stability. Similarly, a smooth voltage level quate, the maximum requirements being
of about 28V reaches the input of IC2 to for the 4K EPrROM: 5V at 150mA, 25V at
provide a +5V output stabilised. C4 and 30mA.
C5 are included for reasons of stability. The power supply is built on a circuit
R3 acts as a bleed resistor for IC2. board separate from the remainder and Next Month: Construction and Testing

IC2 forms a slow-running astable ‘“chirps”. The component values are by ~
multivibrator the output of which is fed to no means critical and may be experimen-

the reset pin of IC1. The chirping will be ted with.

switched on and off because IC1 can only Mark Robinson,
‘ \ oscillate when pin 4 is positive. VR1 Winsford,

alters the time between .each burst of Cheshire.

CHIRPING BIRD

This circuit produces a sound similar r ' \
to a chirping bird. TR1 and associated iy -
components form a sine-wave oscillator o= ©: - :

§R4 R7 %
47k 56k 22k

which runs fairly quickly. Increasing the [onfoFF]
values of Cl, C2 and C3 would slow 1000
down the chirp rate, but they must all be 8 .—E—l‘i
the same value to produce the required
phase shift. ic1 s Ic2 o

The output of this oscillator is fed to a\ e [->§ oo

6 3 6

multivibrator IC1 which produces a high
frequency square-wave at pin 3. R7 may
‘be increased to lower the volume but the - -
:sum of R7 and the speaker resistance Sk 3k ca +Sir
must not be less than 100 ohms, o T
could damage IC1. k

The output, therefore, is a square-wave
modulated by the sine-wave which
produces the characteristic “chirp”
sound. MORE ON PAGE 118

iy

ithe control pin (pin 5) of a 555 astable
otherwise the current drawn by LSI

W
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SQUARE

FOR
BEGINNERS

THE trouble with earphones, head-
phones and allied devices is that it is
only too easy to take them for granted.
You make your miniature personal radio,
say, and then you think: Ah, yes; it’ll
need an earphone. The chances are that
you try some old earphone salvaged from
a defunct radio and plug it in, hoping for
the best.

IMPEDANCE

Quite often, it doesn’t work, or at least
doesn’t work well. The most frequent ex-
planation is that its impedance is too low
or too high to suit the circuit to which
you attach it. Most of the little plastic
earphones which come with pocket radios
have low impedance, often 8 ohms. This

A common arrangement was to have
two earpieces each of whose impedances
was 1000 or 2000 ohms. These could be
connected in series to give 2000 or 4000
ohms or in parallel for 500 or 1000 ohms.
They were extremely sensitive: they had
to be to give any volume from a crystal
set whose only power was what the aerial
picked up. They were- usually poor
quality sound reproducers with a huge
resonance at about 1kHz.

Today’s two-earpiece headphones are
usually very different. A typical pair of
low-cost “stereo phones” contains in its
rather large and comfortably padded ear-
pieces a couple of small loudspeakers.
These are usually of 8 ohms impedance
and they are connected as shown in Fig.
la. The connections are often brought out
to a jack plug with three contact seg-
ments.

For stereo listening (b) the “live” sides
of the two audio channels are connected
to points | and 3; point 2 is the common
or earthy connection.

For non-stereo use you have the option
of using the two in series (c) to give an im-
pedance of 16 ohms or in parallel (d) for
4 ohms. It is possible to obtain stereo
phones of other impedances. Sound
engineers may use 600-ohm phones for
instance. But 2 x 8 ohms is by far the
commonest impedance. Actually this too

The low-impedance earphones contain
a little coil of fine wire, a magnet, and
some sort of diaphragm which is moved
either by the magnetic field or by move-
ment of the coil in the field.

The crystal types contain a thin piece
of special material (an insulator) metal-
lised on both sides to form a capacitor.
The material bends under the influence of
an audio voltage, to produce the sound.
Being a capacitor, a crystal earphone
does not pass d.c. Its resistance is infinite.
But it offers an impedance to a.c. which
falls as the frequency rises. This tends to
make it accentuate treble notes.

In circuits like Fig. 2, where the audio
is developed across a fairly high
resistance (here 10kQ) a crystal earphone
is the natural choice. Since it passes no
d.c. it may also be connected as shown
dotted, no coupling capacitor being
needed.

TRANSFORMER MATCHING

There are times when it is necessary to
match a low impedance earphone to a
high impedance audio source. This is a
Jjob for a transformer (Fig. 3).

Transformers need to be specified with
care since many factors affect their per-
formance. But when correctly designed

[ 1
STEREO <2
CHANNELS

<1

(b)

o
)

3 3

(c) {d)

+V

CRYSTAL
EARPHONE

PRIMARY

HIGH IMPEDANCE
AUDIO SOURCE

SECONDARY

LOW
IMPEDANCE
PHONE

R

$

'

1
//—___l -V

AUDIO TRANSFORMER

Fig. 1. The wiring configuration for stereo
headphones is shown in {a) with the audio
channels connected at points 1 and 3 (b)
and earth at point 2. For mono use the
headphones may be connected in series (c)

Fig. 3. When matching a low impedance
phone to a high impedance audio source a
transformer is used to multiply the im-
pedance of the phone.

Fig. 2. In this circuit the audio
is produced across a high
resistance, so a crystal
earphone is used since it
passes no d.c.

or parallel (d).

is fine if they are connected so as to
replace an 8-ohm loudspeaker. But many
home-built radios are designed to work
into earphones of very much higher
impedance.

In the old days of radio, the crystal set
era, people listened on headphones whose
two earphones were magnetic devices
with an impedance of as much as 4000
ohms. In fact that was the d.c. resistance;
the impedance to audio frequencies was
very much higher.
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is really the d.c. resistance but the a.c. im-
pedance at most audio frequencies is
about the same.

CRYSTAL EARPHONES

Eor really high impedance nowadays
you must use crystal earphones. The
single type looks just like one of the low-
impedance magnetic earphones, and
beginners sometimes come to grief by
mistaking one for the other. But inside
they are totally different.

and used they multiply the impedance of
the earphone by the square of the ratio of
turns on the primary to turns on the
secondary. Thus a turns ratio of 10
multiplies 8 ohms to 800 ohms.

The current is multiplied by the same
number which is why the use of a
matching transformer can produce a big
increase in volume, though only when
conditions allow this. A transformer can’t
make energy, it can only enable you to
make the best use of the available energy.
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This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:

#&Build a modern oscilloscope

&Recognise and handle current electronic
components -

@®Read,drawandunderstand circuit diagrams

@®Carry out 40 experiments on basic
electronic circuits used in modern
cquipment

@Build and use digital electronic circuits
and current solid state ‘chips’

& | earn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

NewJob‘?Newr‘PNeWHob‘PGet mtoE

AR N R BEEG INRE TS

' Please send your brochure without any obligation to | am interested in: 1
ME [ ] COURSE IN ELECTRONICS
I COLOU BRUCHURE NAME as described above I

[ 1 RADIO AMATEUR LICENCE

ADDRESS ] MICROPROCESSORS
[ 1 LOGIC COURSE

OTHER SUBJECTS !

POST NOWT- BLOCK CAPS PLEASE eI
2 el

ol Reading Berks.RGLLER.

——m——mmmm—mm—mmm
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QRCUIT
BN GE

This is the spot where readers pass on to fellow enthusiasts useful and
interesting circuits they have themselves devised.
Payment is made for all circuits published in this feature.
Contributions should be accompanied by a letter stating that the
circuit idea offered is wholly or in significant part the original work of
the sender and that it has not been offered for publication elsewhere.

JOGGER'S PACEMAKER

This circuit produces a pulsing tone
that can be used to help joggers keep a
constant pace and, by increasing the
pulse rate, improve their running.

By counting the number of steps the
Jjogger takes it is also possible to calculate
the approximate distance that has been
run, This is achieved by changing the
frequency of the puising tone every 500
or 1000 steps.

ICla and IC1b form an oscillator that
generates a tone of about 1000Hz. A
second oscillator is formed by IClc and
ICId and this controls the running pace
by switching the first oscillator on and
off. The pulse rate is set by potentiometer
VRI.
~ To count the steps, the puises from the
slower oscillator are fed into a ]4-stage
binary counter 1C2. When approximately
500 (exactly 512) pulses have been coun-
ted by IC2, pin 14 gocs high and changes
the frequency of the tone produced by
1C1a-IC1b. After a further 512 pulses
pin 14 goes low again and the tone
changes back to the first frequency. If the

(- +oy

A "

-

1C2 oS!
4020 —0\"“
i5”
s 10 R2
,é §I20k0 @
ICid ICtc IClh alC]u
: 2 Y, 10 -
PB2720
3 3
R1
gsam =
c2

O»OIpFT

.

J

tone is to change every 1024 steps switch
S1 should be set to pin 15 of }¥C2.

To caiculate the distance you have run

simply muitiply the number of steps with

the length of your steps. For example:
1500 x 1 metre == I.5km.

Joachim Ramkull,

Lund, Sweden.

DISCO TRAFFIC LIGHTS

During the past few years many

available. A variation on the normal light
sequencer is presented here, which
provides a traffic light sequence. The

sound-to-light units have become operation of the circuit is as follows:
1 -
270k 2 & Lt {e
AN~ B .
ICda
a0 IC2¢ N,
o b e ol§ i
I%% . i e 4ICAD
749 A ,__j s
o IC4c g <
N ICAd
o2
T i lC2d
/ IC2 mx 4
1C4 70s B- ]
o 1025

15094
h__

2260

o
Q
faz
m
4

BFYS

1 PLESE
TRANSFORMER

An audio input of greater than 200mV
is amplified, and high frequency compon-
ents of the signal are reduced by the
inclusion of a low-pass filter. The signal
then enters JC2a, a Schmitt trigger, which
is included to reduce spurious pulses en-
tering IC3. IC3 is a 4-bit binary counter,
though this application utilises only two
of its four outputs. '

1C2b causes high level signals entering
IC4a, IC4b and 1C4d to be modulated at
around lkHz. This is required for the
operation of the transformers. The triacs
should be chosen to suit the power rating
of the bulbs.

The sequence is as shown below:

Q0 QI | Output
0 0 | Green
1 0 | Amber
0 1 Red
i 1 Red and Amber

Since this cycle repeats, the standard
traffic light sequence.{Red, Red and Am-
ber, Green, Amber and back to Red) is
followed.

A. Marshall,
Old Basford,
Nottingham.

AIRCVIT

J EHCHANGE
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MINI-MULTI TESTER Deluxe pocket size precision mov-
ing coil instrument, Jewelled bearings - 2000 0.p.v. mirrored scale.
11 instant range measures: DC voits 10, 50, 250, 1000.

AC volts 10, 50, 250, 1000.

[ THIS MONTH'S NEW KITS:™
MULTI-CHANNEL or ROBOT CONTROLLER

This is two kits. The 8 channel transmitter kit and the 8

STEREO HEADPHONES
Very good quality, 8 ohm, padded,
terminating with standard %"

jack plug. £2,99 plus 60p post.

DC amps 0 — 100 mA.

Continuity and resistance 0 - 1 meg ohms
in two ranges. Complete with test prods
and instruction book showing how to
measure capacity and inductance as well.
Unbetievable value at only £6.75 + 60p
post-and insurance.
FREE Amps range kit to enable
you to read DC current from 0 -
10 amps, directly on the 0 - 10
scale. 1t's free if you purchase
quickly, but if you already own a
Mini-Tester and would tike one,
send £2,50.

SUPER HI-Fi SPEAKER
CABINETS

Made for an expensive Hi-Fi outfit
— will suit any decor. Resonance
free. Cut-outs for 6% woofer and
2% tweeter. The front material is
Dacron. The compieted unit is most
pieasing. Supplied in pairs, price
£6.90 per pair {this is probably less
than the original cost of one
cabinet} carriage £3.00 the pair.

GOODMANS SPEAKERS
6%" 8 ohm 25 watt £4.50. 2%"* 8 ohm
tweeter. £2,50. No extra for postage if
ordered with cabinets. Xover £1,50.

DITTO but for 8" speaker and 4"
tweeter. £7.50 + £3.50.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2,95,
These are without case but we can supply
a plastic base £1.75 or metal case £2.95,
Also available is adaptor kit to convert
this into a.normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes an

ideal controller for the immersion heater.

Price of adaptor kit is £2.30.

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metai types and 3 liquid types.
There are the current stats which will open the switch 1o protect
devicessagainst overioad, short circuits, etc., or when fitted say
in front of the etement of a blow heater, the heat would trip

the stat if the blower fuses, appiiance stats, one for high temp-
eratures, others adjustable over a range of temperatures which
could include 0 — 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stat, finally an
ice stat which, fitted to our waterproof heater element, up in the
loft could protect your pipes from freezing. Separately, these
thermostats couid cost around £15.00 - however, you can have
the parcet for £2.50.

50 THINGS YOU CAN MAKE

or do and stilt have hundreds of parts for future jobs.
LEARN the practicai way with our 10 kilo parcel of use-
ful parts. Minimum 1,000 items includes panel meters,
timers, thermal trips, relays, switches, motors, drills, taps
and dies, tools, thermostats, coils, condensers, resistors,
etc. etc. Parcet with data on 50 projects.

channet receiver kit. Each kit comes with diagrams and notes,
but no circuit boards, the component layout being left to you,
The data shows how to drive, reverse and steer two or more
motors, With spare channels to perform other functions, Price
£9.50 for both kits.

‘BIG EAR’

As in December Hobby Electronics. Designed originalty for
iistening to wildlife this could also be used to listen through
walls or from long distances. Comptete kit including the case
at £9.50.

I.T.V.4 PRE-AMP

Experiencing difficulties in getting a good picture on the new
ITV Channel 47 An aerial pre-amp may be the answer, Uses 2
special transistors and has its own internal power supply. All
you have to do is fit this into the TV down lead and plug into
the mains. Complete kit including the case at £9.50.

THE HE MICROLOG

This is a biggish project but you build a complete computer!
Full constructional details appear in December Hobby Electron-
ics. We witl suoply the complete kit less the rather expensive
case for £18.50. We feel sure you can make a case yourseif just
as efficiently and save most of the cost.

TIME SWITCH BARGAIN

Large clear mains frequency controlled clock,
which will always show you the correct time
pAE e + start and stop switches with dials. Com-

SLY N2 |

plete with knobs FOR ONLY £2,50.

3 CHANNEL SOUND TO LIGHT KIT
IR
s e

Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two-tone metat case and has controls for
each channel, and a master on/off. The audioc mput and output
are by %'’ sockets and three panel mounting fuse holders provide
thyristor protection. A four-pin piug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form or £25,00
assembled and tested,

TANGENTIAL BLOW HEATER

2.5 Kw quiet,

efficient instant

heating from

230/240 voit

mains. Kit consists

of blower as

itlustrated, 2.5 Kw

element, control switch and data all for £4.95, post £1.50.

CAR STARTER AND CHARGER KIT

In an emergency you can start car off mains or bring your
battery up to full charge in a couple of hours. The kit com-
prises: 250 watt mains transformer, 40 amp bridge rectifier,
start/charge switch and full instructions. You can assemble this
in the evening, box it up or leave it on the sheif in the garage,
whichever suits you best. Price £12,50 + £3.00 post.

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to be
picked up'with FM radio. Can be made in a matchbox — all
electronic parts and circuit. £2.30. {not licenceabte in the U.K.)

RADIO MIKE

Ideat for discos and garden parties, altows complete freedom of
movement. Play through FM radio or tuner amp. £6.90 comp.
kit. {not licenceable in the U.K.).

FM RECEIVER

Made up and working, complete with scale and pointer needs
oniy headphones, ideal for use with our surveillance transmitter

MUSICAL BOX MOVEMENT

Swiss made normal square shank key wound, (key not supplied}.

Large quantity for disposal. 45p each or 4 for £1.25.

TINIEST MIiCROPHONE

Latest condepser type. Not much bigger than a pea, 600 Ohm,
ideal for bugging and similar applications. 50p each, 10 far £4.50,

ZX81 OWNERS
Make yourself a full
size keyboard! Key
switches complete with
plain caps. 6 for £1.15,
Easily divisible.

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses — around water
pipes, under grow boxes in gloves and socks. 23p a metre.

COMPUTER PRINTER, ONLY £4.95

YOUR LAST CHANCE

Japanese made Epson 310 — has a self starting brushless drive motor.
Complete with electronics — uses plain paper. Brand new with data.
ONLY £4.95 plus £1.25 Post.

ROTARY WAFER SWITCHES

5 amp stiver plated contacts. %" shaft. 1" dia. wafer.
Single wafer types, 29p each. as follows:
1 pole 12 way 2 pole 6 way
4 pole 3 way 6 pole 2 way
Two wafer type, 59p each, as follows

2 pole 12 way 4 pole 5 way
6 pole 2 way 8 pole 3 way
3 wafer types 99p each,
9 pole 4 way

3 pole 4 way
4 pole 3 way

4 poie 6 way
12 pole 2 way

6 pole 6 way
18p 2 way

6 pole 5 way
12p 3 way

POCKET AUDIO

COMPONENT TESTER

With it you can quickiy test diodes, rectifiers, transistors, cap-
acitors, check wiring and p.c. boards for open circuits, find the
anode and cathode of a diode or rectifier and whether a transistor
is PNP or NPN, which are the base coliector and emitter connect-
ions. Condensers, if bad give a continuous signal but If good, give
intermittent signais of varying length depending on their value.
The test current is very low {2uA} and the voltage only 1.4v, so
itis also possible to check MOS devices, as well as sensitive
transistors with out fear of damaging them. The unit is supptied
complete with internal battery, which should fast many months,

Price £3.45p.
‘ ; ‘8 POWERFUL

‘ '53, 7, 4 BATTERY MOTORS
Q‘/ 5‘/ R -FQ {alt different)
X1
vl :a >

For models, maccanos, drills,
/ e

remote control planes, boats,
12v MOTOR BY SMITHS

etc. £2.95.
Made for use in cars, these are series

YOURS FOR ONLY £11.50 plus £3.00 post. §

wound and they become more
powerful as Ioad increases. Size
3%’ iong by 3" dia. These have
a good length of %" spindle —

or radio mike. £6.85. or kit of parts £3.95.

3 -30v VARIABLE VOLTAGE POWER SUPPLY
UNIT

EXTRACTOR FAN

Mains operated — ex-computer
5"Woods extractor
£5.75, Post £1.25,
5" Plannair extractor
£6.50. Post £1.26

4" x 4" Muffin 230v,
£5.75. Post 75p.

SEAT BELT REMINDER
Buzzer sounds when you switch on ignition — stops when you
handle seat beit — Compiete kit £3.00.

200 OHM EARPIECE :

1f you are a user of earphones then you really must try these, they
do give far superior resufts to the usual 4 ohm model, this is due
to very superior construction. Price 65p each.

RECHARGABLE NiCAD BATTERY

By Deac, their reference number 150 DK, Made up as a battery of
4 cells with a nominal total voltage of 4.88. Two types: type one
has pp3 battery clip at each end, price £1.75. Type two without
the snap connectors price £1.50. All new and unused.

PROJECT CASE

All metal construction. Tubutar
body, Size approx 7 x 3 x 5" long
with removable ends, blue hammer
paint finish. £1,75 each + 60p for
postage.

MiNt MONO AMP onp.cb., size 47x 27
approx. Fitted vojume control and a hote

for a tone controf should you require
it. The amptifier has three
transistors and we estimate

the output to be 3W rms.

More technical data will be
included with the amplifier.
Brand new, perfect condition,
nffered at the very low price of
£1.15 each, or 10 for £10.00.
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With 1 amp DC output, for use on the bench, students,
inventors, service engineers, etc. Automatic short circuit
and overload protection. In case with a volt meter on the
front panel. Complete kit £13.80

INTERRUPTED BEAM

This kit enabies you to make a switch that will trigger when a
steady beam of infra red or ordinary light is broken. Main com-
ponents — relay, photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price £2.30

JONISER KIT

Refresh your home, office, shop, work room, etc. with a
negative ION generator. Makes you feel better and

work harder — complete mains operated kit, case included
£11.95 plus £2.00 post.

RADIO STETHOSCOPE

Easy to fault find  start at the aerial and work towards the
speaker — when signal stops you have found the fault. Complete
kit £4,95,

INVISIBLE AND SILENT SENTINEL

Ultra sonic beam when broken couid warn you of visitor — two
complete kits — transmitter & receiver & relay, to operate light
or bell £9.50.

BURGLAR ALARM

Compiete kit includes 6" external alarm bell, mains power unit,
control'box with keyswitch, 10 window/door switches, 100 yards
of wire, With instructions £29,50.

J.BULL (Electrical) Ltd.

(DepttEE), 34 - 36 -AMERICA LANE, _
HAYWARDS HEATH; SUSSEX RH16 30U. ERMZAN

MAIL ORDER TERMS: Cash, P.0, or cheque with order. Orders under

£10 add 60p service charge. Monthly account orders accepted from

schools and public companies. Access & B/card orders accepted day or

night. Haywards Heath {0444} 454563, Bulk orders: write for quote.

Delivery by return. Shop open 9,00 — 5,30, mon to Fri, not Saturday.

price £3.45,

Ditto, but double ended £4,25.
Ditto, but permanent magnet, £3.75.

.EXTRA POWERFUL 12v MOTOR

Made to work battery lawnmower, this probably develops up to
Y% h.p., so it could be used to power a go-kart or to drive a

compressor, etc. etc. £6.90 + £1.50 post,
{This is easity reversible with our reversing switch - Price £1.15).

GO KART MOTOR

24 Vol operated easily vary speed and reverse — terrific power,

Price £9.50 + £1.50 post.

SPIT MOTORS
These are powerful mains operated
induction motors with gear box
attached. The finat shaft is a %™ rod

"¢ | with square hole, so you have altern-
ative couplingmethods — final speed
is approx. 5 revs/min, price £6.60, —
Similar motors with final speeds of
80, 100, 160 & 200r.p.m, same price.|

REVERSIBLE MOTOR WITH CONTROL GEAR
Tremendously powerful motor, aimost impossible to stop. tdeal for
operating stage curtains, sliding doors, ventiiators; etc., even garage
doors if adequatety counter-baianced. We offer the motor complete
with controi gear as follows:

1 Framco motor with gear box 1'x 100w auto transformer

1 manual reversing and on/off switch 2 limit stop switches

1 push to start switch 1 circuit diag. of connections.
£19.50 ptus postage £2.50.

DISC OR TAPE DRIVE MOTOR

Precision made with balanced rotor. This is reversible, has a speed
of 1,500 rpm and is approximately 2%’ long by 3"’ diameter. Made
by famous Japanese Company (NIPPON DENSANY}. The original
rrp was over £20 each, our price, however, is £4.60 + £1-postage.
Quantity orders invited.

FRE OUR CURRENT BARGAIN LISTWILL
BE ENCLOSED WiTH ALL ORDERS.
T . =
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16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
Fr nIy

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power a@nd more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Nowthere's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access toarange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

Youmay decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptorand all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whetheryou’re abeginner ora competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll guickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232/network interface board.
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Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or48K.

@ Full-size moving-key keyboard - all
. keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resoiution-256 dots
horizontally x 192 vertically, each
individually addressabile for true high-
resolution graphics.

@ ASCiIi character set—with upper- and
lower-case characters.

% Teletext-compatible -usersoftware
can generate 40 characters perline
orother settings.

® High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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The ZX Printer—
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCIlI character set—including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
per line and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are setto
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5seconds.And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough ata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

INVERSE

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

ZX Spectrum software on
cassettes —available now

The Spectrum softwarelibrary is
growing every day. Subjectsinclude
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids...

How to order your ZX Spectrum

Barclaycard or Trustcard.

EITHER WAY-piease allow up to 28
days for delivery. And there’s a14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

History...inventions.. VU-CALC...VU-3D | oty item Code ltemPrice Total |
..ClubRecord Controller...there is £ £ l
mgtfmgsfgf(;‘t'g;\/gg:c'ﬁr:?;fs‘i\éﬁ)‘hr | Sinclair ZX Spectrum-16KRAMversion 100 126.00
sound, and graphics capabilities,You'H' l gmcllalr é; gpectrum —48K RAM version L (2); L Z_’ggg l
receive a detailed catalogue with your l Inclair rinter - l
Spectrum. | Printer paper (pack of 5 rolls) 16 11.95 |
. Postage and packing: orders under £100 28 295
ZX Expansion Module | orders over £100 29 495 |
This moduie incorporates the three Total £
(aurg(a:tr:%?jv gm"i‘acn’g%”s"zes‘?::'?}f" local | Please tick if you require a VAT receipt[] l
Connectitto 'your Spectnlimeandcféu can | * enclose a cheque/postal order payable to Sinclair Research Ltdfor& |
control up to eight Microdrives, | *Please charge to my Access/Barclaycard/Trustcardaccount no. |
communicate with other computers, and *Please delete/complete ALY TS, I N O O P 7 (0 o 2 0
drive a wide range of printers. | as applicable I
The potential is enormous, and the
h : . ’ Signature |
module will be available in the early part I l l
0f1983 for around £30. I PLEASE PRINT ]
Name:Mr/Mrs/Miss | | | | | | [ | [ L [ [ [ || o - |
= - I (Address | | | | | | b bbbl 2 PR I S ) o] I
E'FE'E“_ |1 111111111|t11|115x|11u|
I Cegra o £l Tediad=cl 4 A Sofe IRCEN ey E902 | |

Sinclair Research Ltd, Stanhope Road,
Camberiey, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.
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[ 208 1 MULTI-METER
! o o o 7N 360TR
| N o 20,000 ohm/volt
_n O roeorears DC Voits: 0-1,
N BN 0-5,2°5, 10-150—
AC Volts: 10-50,
v : METERS: 110 x 82 x 35mm ";?;gg?ANCE
| VELLEMAN-KIT P T
' : sl X X0, X1K
METERS: 45 x 50 x 3dmm X10K
The Velleman K|t Range 504A, 1004A, 1mA, SmA, 10mA, | £14:10
Kit No. Descnptlon 25v, 1A, 2A, 5A 25V. P.&P. 87p
K607 2.2 Watt Mini ampiifier 5.00 £2-90. Post 30p. S ANCEORMTRE
K610 Mono VU using L.E.D.’s . 8.18 N
K611 7 Watt Amplifier ..... 514 METERS: 60 x 47 x 33mm 240v Primary
K612 1000 Watt Dimmer 5.59 B B e 10mA 1 3-0-3v 100mA 82p
K613 1000 Watt Dimmer (Suppressed version) 12,64 ;8?{;‘50' A Toato oo A aaiqgrirs | 078y 100mA 87p
K615 High Precision Stopwatch ...........ccoccvvueiiuniinninenn. 43.13 VU ;neé‘ers' £5.32 . : 6-0-6v 250mA £1-22
K1682 Microprocessor Universal Timer 48.37 y : 12-0-12v S50mA 92p
K1716 20 Watt Mono amplifier . 1032 Post on above meters 30p. 12-0-12v 100mA £1-15
K1771 FM Osciliator ................ 5.45 Silicone grease 50g £1:32 Post | Post on above transformers 48p.
K1798 Stereo VU using L.ED.'s. 15.53 14p. 9-0-9 1A £1-80
K1803 Universal Mono Pre- ampllfer 3.62 12'0'1; 1A £2-40
K1804 60 Watt Power Amplifier ... 15.15 NI-CAD BATTERY 15'0'15" 1A £2-60
K1823 Power supply 1 amp .......c.c.cccoeeee. 6.99 CHARGER o) c 1A £1.-80
K1861 Power supply for Stereo 60 Watt amplifier 12.94 Led indicators charge-test switch. p 0"6 1*A £2-10
K1874  Running light ............... 12.56 For PP3, HP7, HP11 & HP2 size -0-6v %
K2032 Digital Panel Meter .. 15.53 batteries. Post on above transformers 87p.
K2542 Singie Digit Counter 6.90 Price £5-85 Post 94p.
K2543 Transistor Ignition 9.97
lézzgzg ggﬂf'g’,;i‘;ﬁ"}?mif,';esf?f 1?%3 Ali above prices include V.A.T. Send 80p for new 1982 fully ilustrated
K2547 4 Channel infra-Red Remote C ) 17.32 catalogue, S.A.E. with all enquiries. Special prices for quantity quoted
K2548 4 Channel Infra-Red Remote Control (Receiver) ... 23.12 on request.
K2549 Infra-Red Detection System (Transmitter) 10.63. All goods despatched within 3 days from receipt of the order.
K2550 Infra-Red Detection System (Receiver) . 12.42
K2551 Central Atarm Unit ........coocovveeenennne 18.70
K2553 FM Stereo Decoder ..... 11.49
K2554 High Quality FM Tuner ................ 22.67
K2555 Digital Frequency Counter for Receivers . 37.74 n
K2556 CB Power Supply 3.5 amp 12V ...... 26.22
K2557  Digital Thermometer.................... 2657 158 Bradshawgate, Bolton
K2558 FM Stereo Receiver (19" rack-mounting) .... 120.23
K2559 2 Channel Infra-Red Remote Control Light Lancs. BL2 1BA
Dimmer {Transmitter) ... 17.23
K2560 2 Channel Infra-Red Remot
Dimmer (Receiver) 38.64
K2565 Tape/Slide synchronizer ....... 9.66
K2566 3 Channel coloured light organ .. 15.53
K2567 20 cm. Display (Common Anode) .. 21.05
K2568 220 cm. Display ({Common Cathode) 21.05
K2569 Three tone chime ............cooceevncinnnnns 6.56
K2570 5-14V DC 1 amp universal power supply 6.56
K2571 Light Computer with Eprom ........... 36.23
K2572 Universal Stereo Pre-Ampilifier 6.56
K2573 Stereo RIAA Corrector Amplifier 6.56
K2574 Universal 4 digit UP/Down Counter with memory 34.16
K2575 Microprocessor doorbell with 25 tunes . 15.53
K2576 40 Watt Audio é\mphﬁgr .................... 12.80
K2577 Electric Motor Speed Control .. 7.59 o
K2578 Eprom programmer (Kit Formj....... 207.00 B/ggef and Bettef
K2578M Eprom programmer (Built and tested) . 310.50 i A
K2579  Universal Start/Stop Timer ........ 621 the colourful Wilmslow Audio brochure
K2580  Electronic powerswitch dimmer . 10.00 —the definitive loudspeaker catalogue!
K2581 Stereo Volume and tone control 12.08 .
gggg atefte_o aud't: ln”put selector... ;g-gg Everything for the speaker constructor ~kits, drive units,
saungjcon 'gr;;s S AT : components for HiFi and PA.
50 DIY HiFi speaker designs including the exciting new
WHILE STOCKS L AST dB Total Concept speaker kits, the Kef Constructor range,
Miniature soldering iron Wharfedale Speakertraft, etc.
SRB Type 1 — 16-18 Watts Fiatpack cabinet kits for Kef, Wharfedale and many others.
only £4.00 with every Velleman kit order. * Lowest prices — Largest stocks *
" “"'FREE with orders of £25. e e e
S - * Choose your DIY HiFi Speakers in the comfort of our »
- i N two listening lounges
Velleman kits can b.e purChased f’.om- {Customer operated demonstration facilities)
B?)I(ol' Te(:e Exports Ltd., Ballinaclash, Co. Wicklow, Rep. * Ample parking *
oT Ireian
Bradley Marshall Ltd., 325 Edgware Road, London W2 (cheque, M.O. orsta‘rs::sd—fc‘),r';53‘1772‘:1:3‘:;?/:‘;%71?creditcardnumber)
S & R Brewster Ltd., 86-88 Union Street, Plymouth, P ’ i
Devon * Access |— VI;?FTICImincag Ec)’(preés a;cepted *
. also arket t .
Marshals Electronics, 85 West Regent Street, Glasgow ol p Sy
or send cheque/postal order/debit Barclaycard to:
=2
~zz,] VELLEMAN (U.K.) LIMITED, (( T;_ B 0625 529699
P.O. Box 30,
i LT 35/39 Church Street, Wilmslow, Cheshire SK3 1AS
FREE lllustrated Catalogue available on request: - Lightning service on telephoned credit card orders! (3
Te/.- 0424 753246‘. Please allow 7 days for delivery
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Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.E. Projects. We supply
carefully selected sets of parts to enabie you to construct E.E. projects. Kits include ALL
THE ELECTRONICS AND HARDWARE NEEDED. Printed circuit boards (fully etchad,
dritied and roller tinned) or Yeroboard are, of course, included as specifled in the originai
article, we even include nuts, screws and L.C. sockets, PRICES INCLUDE CASES unless
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED.
1f you do not have the issue of E.E. which includes the project—you .will need to order
the instruction reprint at an extra 45p each.

Reprints available separately 45p 2ack + p. & p. 45p.

ZX TAPE CONTROL Nov 8z, £6 48
PHOTO FINISH Nov 82. £5-98
SINE WAVE GEN Oct. 82. £14-65

. PRE -AMP Oct 82. £5-64

G.

L|GH"S ON RT Oct. 2. £4-25

CONTINUITY CHECKER Sept 32 £4-97
SOUND SPLITTER Sept 82. £15-77

SQUND RECOMBINER Sept82. £3-70

SCREEN WASH DELAY Sept 82. £4-48

INSTRUMENT PRE AMP Aug. 82.

£7-02
TWO TONE DOOREBELL ALARM Aug

82, less case and bell transformer. . £8-82
CB ROGER BLEEPER Aug 82 £8 47
BRAKE LIGHT RELAY Jjuly 3z, £4 88

2-WAY INTERCOM Juiy 82, £4-19
ELEC TRONIC PITCH PIFE July 8£2 ®

REFLEX TESTER Julv 32, £7-97

SEAT BELT REMINDER June 82 £3 13
EGG TIMER June 82. 4-95
TWO TONE TRAIN HORN WITH
REMOTE TRIGGER OPTION May 82.

£11:26
CAR LED VOLTMETER less case
May 82. £2-3%
LIGHTNING CHESS BUZZER. May 82

£6-20
V.C.0. SOUND EFFECTS UNIT Apra2

56
CAMERA OR FLASH GUN TRIGGER
Mar 82. £12-81 less tripod bushes,
POCKET TIiMER Mar 82. £3 71,
GUITAR TUNER Mar 82. £15 63.
ECQA;‘ OVERHEATING ALARM, Feb 82,

STABILISED POWER

SUPPLY. Jan.82. £2¢ 58

MINI EGG TIMER. Jan. 82. £3-94

glREN MODULE. Jan. 82. |ess speaker.
57.

MODEI. TRAIN CHUFFER. Jan. &2

SQUARE SiX. Dec. 81. £4-70. p
GUITAR ADAPTOR. Dec. 81. £3-.76
REACTION METER. Dec. 81. £47-55.
:LECTRONIC IGNITION. Nov. 81,

25-98.
SIMPLE INFRA RED REWMOTE CON-
TROL. Nov. 81. £16-38,

PRESSURE MAT TRIGGER ALARWM.
Nov. 81, £8-27 i ess mats.
EXPERIMENTER CRYSTAL SET.
Nov. 81. Less aerial. £5-85.

Headphones. £2-98 extra
CAPACITANCEMETER. Oct. 81, m 5.
BUSTAIN UNIT. Oct. 81, £12-7

MINI SIREN. Mar, 81, £3-04.

LED DICE. Mar, 81. £8-44.

LED FLASHER. Mar. 81, £4-29.
MODULATED TONE ©DOORBELL.
Mar. 81. £8-64.

EEN‘CH PQWER SUPPLY. Mar. 81.
THREE CHANNEL STERED RIXER.
Fsb. 81, £18-63.

SIGNAL TRACER. Feb, 81. £8-17 less
nrobe.

Ni-Cd BATTERY CHARGER. Feb. 81,
£13-81.

ULTRASOMIC INTRUDER DIVEC-
TOR. Jan. 8 less case. £53-47.

2 NOTE DOGR CHIME. Dec. 80. £1¢-32.
LIVE WIRE BAWME. Dec. 80. £11-76.
GUTAR PRACTICE AMPLIFIER.
HNov. 8¢, £12-2Z less cese. Standard case
£3-8€. High quality case £8-33,

SO0UND 7O LiGHT. Nov. 80. 3 channel.
£21-3s.

TRANSISTOR TESTER.
£4%-83 inc. test ieads.
AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 80. £13-11.

BICYCLE AL ARM. Oct. 80. £1¢-35 less
mounting brackets.

TRON HEAT CONTROL. Oc!. 80. £5-28,
TTL LOGIC PROBE. Sept. 80. £5-18.
ZENER DIODE TESTER. June 50. £8§ 86.
48TATION RAD1O. May 8(. £18-29 lass

LIGHTS WARNING SYSTEM. May 80.
£4-63.

goATT‘E‘RY YOLTAGE MONITOR. May
CABLE & PIPE LOCATOR. Mar. 80.
£4-11 less coil former.”

KITCHEN TIMER. Mar. 80, £14°65.
STEREOC HEADPEONE ARMPLIFIER.
Mar. 80. £13-15,

MICRO MUSIC BOX. Feb. §0. £16 28,
Grey Cass £3-98 extra,

SIMPLE SHORT WAVE RECEIVER.
Feb. 8G. £25-36. Headphones £2-%.
su’gE!;APE SYNCHRONISER. Feb.

Nov. B80.

HbRSE FRACTICE OSCILLATOR.
Feb, 80. £4-62,

SPRING LINE REVERB. UNIT. Jan. 50.
£25-88.

UNIBOARD BURGLAR ALARM. Dec.
79. £4-93.

BABY ALARM. Nov. 79. £9-85.
CHASER LIGHTS. Sept. 79. £23-42.
SIMPLE TRANSISTOR TESTER.

SOLDERING/Y @@L%

ANTEX X5 SOLDERING IRON

25W . . eteaer o e . £5-48
SOLDERING IRON STAND . £1-93
SPAREBITS. Small, standard,

farge, 85p each. For X5 + X25

SOLDER. Handy size ........ 39p

SOLDER CARTON ....... .. £1-84

DESOLDER BRAID .. ........ 69p

HEAT SINK TWEEZERS 29p

DESOLDER PUMP ... .. . ... £6 428

HOW TO SOLDER LEAFLET  12p

LOW COST CUTTERS ...... £1-63

LOW COST LONG NOSE

PLIERS...................... £1-68

WIRE STRIPPERS &

CUTTERS FEET « - - cafoF - (TTT £2-69 ;/(I)l'{LT)\GETERhTYPE 2. (YN3SOTR)

o.p.¥. with transistor tester.

HELPINS HANDS JIG £6-30 475

Heavy base. Six ball and sccke! joints ILLUMINATED MAGNIFIERS

aliow infinite variaﬁoa of clips through Smail 27 dia. (3% maq.) £1-14

360°. Has 21" diameter (2-5 x magniﬂgr Large 3” dia. (4x mag.) £2-49

::::csv::g)! used and recommended by CAST IRON VICE ... . £2.88

SCREWDRIVER SET .. ... . £1-88
ERO SP :

P NSERTION SHSUTTER - £1:40  poCKET TOOLSET ... . . £3%

VEROPINS (pk of 100) 0-1” 52, DENTISTS INSPECTION MIRROR

TR Y e e
Wi clip. ° JEWELLERS EYEGLASS .. .. £1-56

Eisi_'STGR %%LO_L_’? CooE 21p  PLASTIC TWEEZERS .......... 9p

(F’A)IR OF PROBLS WITH Li

Al top quality components as specified by Everyday Electronics. Our kit comes
complete with FREE COMPONENT IDENTIFICATION SHEET. Foliow this educa-
tionai series and learn abcut electronics—Start Today.
LiST ¢ and LIST 2 together £27-92, LIST 3 £5 98,

* * SPECIAL OFFER % * %
LISTE 1, 2 and 3 ali bought together £33-48.

WOODEN CASE KIT also available £11 98—-wood, formica, glue, serews ete. Cut
to size.
12 part series, reprints availablie of previously pubklished parts. 45p cach.

LISTS 1,2 AMD 3 ALL AVAILABLE HOW.
‘ALSO WOODEM CASE KIT.

MICR{ELECTKQWG%

CATA Similar to ‘Electronics'

below.

Sept. 79. £7-

DARKROOM TIMER, Juty 79. £2-89.
ELECTRONIC CANARY.June79.£5-85.
:;l‘lscgocﬂlﬂi DOORBELL. Feb. 79.

AI.ARM
80OIL MD!STURE UNIT £5-81.
1CE ALARM. £7 83,

0-12V POWER SUPPLY. Sepi. 81. £17 88
CMOS CAR SECURITY ALARM.
Sept. 81, £5- .48

CMOS DIE. Sept. 81. £7- .98

LED SANDGLASS. Aug. 81. £2-53.
CMOS METRONOME. Aug. 81. £8-23.

THYRISTOR TESTER. Feb. 79. £3-78.
FUSE CHECKER. Oct, 78, £2-31.

SE‘MCONDUCTOR BOOK
Newne: 5-90

£
gIE%%TRONIC PROJECTS FOR HOME
ELECT. PROJECTS IN PHDTOGRI\PHV
5

£3-3
110 ELECT. ALARM PROJECTS £5-35
MODEL RAILWAY PROJECTS £1-95

BASIC ELECTRONICS.

Theory and
practice 7-

Uses L.C.s. Includes dice, elec-
tronic organ, doorbeil, reaction
timer, radio etc. Based on Bim-
board 1 bread board.
Adventures with Microelectronics
£2-58

Component pack £29-64 less

COMBINATION LOCK. July 81, Less
case. £18-58,

BURGLAR ALARM SYSTEM. June 81
fess beil, ioop & Mic's. £46-58.

TAPE AUTG START. June 81, £12- 78.
LIGHTS REMINDER AND IGN!T!QN
LOCATOR E.E. May 81.

SOIL MOISTURE I&DIC&TOR £.E.
May 81, £4-09,

GUITAR HEADPHONE AMPLIFIER
E.E. May 81. £4-23.

PHONE BELL REPEATER/ BABY
ALARM E.E. May 81. £5 66.

INTERCOM. April 81. £22-23.

SIMPLE TRAWNSISTOR & DIODE
TESTERS. Mar. 81. Ohmeter version
£2-02. Led version £2-73

SQUND TO LIGHT. Sept. 78. £3-42.
CAR BATTERY STATE INGICATOR.
Sept. 78. Less case.

R.F._RSIGIAL GENERATOR Sept. 78.

iN SITU TRANSISTOR TESTER.
June 78. £6- T2

WEIRD SOUNG EFFECTS GENZRA-
TOR. Mar, 78. £5-59

AUDIO VISUAL METRONOME. Jan. 78

5-83.
EL‘;QZTRONIC TOUCH SWITCH. Jan,
~73 less case,
RAPID DIODE CHECHK. Jan. 78. £2-74.
PHOKE/DOORBELL REPEATER. July
77, £7-46.
ELECTRONIC DICE. Mar. 77, £5 83.

MORE KITS AND
COMPONENTS §
IN OUR LISTS

FREE PRICE LIST
Price fistincluded with
orders or send sae (9 x 4)
CONTAINS LOTS MORE

COMPONENTS

1682 ELECTRONICS

itiustrations, product descripticns, circuits all in-
cluded, Up-m-dnte price Hist enclosed. All products
are stock iines for fast delivery.

Send 80p in stamps or add 89p to order.

CATALOGUE

KITS, PCBs & MORE E.E. #iTS PLUS M.E. arnd E.T.1. PRO-
JECT KITS IN THE PRICE LIST.

MAGENTA gives you FAST DELIVERY OF QUALITY COMPOKRENTS & KITS.
All products are stock {ines and are new & full specificatlon. We give personal servics &
quality products to ali our customers—HAVE YOU TRIED US 7

MAGENTA ELECTRONICS LTD.
EG47, 135 HUNTER ST. BURTON-ON-TRENT, STAFFS.,
DE14 2ST. 0283 65435. MON.-FRI. 9-5. MAIL ORDER ONLY.
ADD 45p P. & P. TO ALL ORDERS. pRiCES INC. VAT

Foan Wi |

LU

Normal despaich by return of post.
OFFICIAL ORDERS WEL.COME.
OVERSEAS, Payment must be in sterling,
IRISH REPUBLIC and BFPQ: UX PRICES.
EUROPE: UK PRICES plus 10%.
ELSEWHERE: Write for quote.

£7-93
BEGINNERS GUIDE TO BUILOING

ELECT. PROJECTS battery.

¥
Duncan

GTRONICS

An easy lo follow bo:)k sultable for all ages. ldeal for beginners.
No soidering, uses an S-Dec breadboard. Gives clear instructions
with lots of pictures. 16 projects—including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
elactronic components and how circuits work. Component pack
includes an S-Dec breadboard and all the components for the
projects.

Adventures with Electronics £2-40. Component pack £18- 58 lees
battery.

Kew book by Tom Duncan in the popular ‘Adventures' series.
This book of entertaining and instructive projects is designed for

hobbyists and students. It provides a stepping stone to the
microprocessor.

The first part deals with the properiies of soms basic ICs used in
digita! electronics.

The second part gives detaiis of how to buiid eight devices—
shooting gallery, 2-way traffic lights, electronic adder. computer
space invaders game, etc.

For each project there is an explanation of ‘how it works' and also
suggestions for ‘things to try'.

No soidering—all circuits buiit on 2 Bimtoard 1 breadboards.

Adveniures with Digital Eiectronics book £3-25. Component
pack £42-50, ref. EEDC. Ali the componenis needed inciuding
2 breadboards and hexadecimal keyhoard. &vaiiable less
breadboards £29:38, ref. EEDF. Both less battery.
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Enter thefascinating world of wood
at the Woodworking eventof theyear . . .

Wembley
Conference
Centre
February 10-13,
1983

February 10-12, 10am-7pm
February 13 {Sunday) 10am-6pm.

For anyone with an interest in wood the Wembley Conference Centre between
February 10 and 13 must be the place to be. More exhibitors than ever before will
be showing a vast range of woodworking materials, tools and accessories.
Whatever your degree of skill or ambition in the craft, you will find plenty to absorb
you for hours. You'll be able to see the tools and machinery in use; study and
compare all the different materials and accessories available; meet the
manufacturers and the experts who specialise in producing the tools of your

craft; see craftsmen at work; and displays from colleges and schools.

W)Gé!:raﬁ MWM@ is an area

exclusively set aside for displaying all kinds of craft-made items
produced by just some of the followers of the woodworking craft. So why not

L treat yourself to a gift—theyre all for sale —which goes to show how profitable
~ this hobby can be.

<A N /‘\i Concessionary rail fares are available including admission {on full price tickets only}

ri o 3 to the exhibition. The special fares permittravel to any of the main line terminiin
London. Further details are available from principal stations or direct from: Travel
Centre, King’s Cross Station, London N1. Tel: 01-837 4200 Extn. 4277

4 Train, tube and bus services to Wembley Conference
Centre are as follows:=—

By Train

Underground to Wembiey Park by Metropolitan Line {12 min
from Baker Street} or Jubilee Line.

Underground to Wemnbley Central by Bakerloo {Watford) Line.
British Rail to Wembley Central from Euston or Broad Street.

Buses

83, 92 and 182 direct to Wembiey Arena (formerly the Empire
Pool}. The 18 bus, alight at Triangle (five mins

walk). Other useful buses are the 297 (alight at Wembley Park
Stationfand 245 {alight at Bridge Road).

Also 734 Green Line Service — East/West link from
Addlestone to Hertford via Ealing, Brent Cross,

Muswell Hill, Enfield etc. passes Wembley Park and Compiex
stations.

Admission prices: Adults £2.00

Children under 16 and Senior Citizens £1.50
Party rates: (Groups of 20 or more % Plus 1
free ticket for teacher or organiser)

Adults £1.50 children £1.00

To get your party rate tickets in advance
contact the Exhibition Ma r, Practical
Woodworking Exhibition, IPC Exhibltions
Ltdl, Surrey House,

1 Throwley Way, Sutton, Surrey SM14QQ.
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* % BIG NEWS * % % * * BIG NEWS % %

EMOS HAS ARRIVED

A Brand new company with vast stocks of
components, a computerised operation, and very competitive
prices, all combiningto givean efficient service.

&—
%A%GE ELECER:“:VTICS: SMALL ALUMINIUM ELECTROLYTICS: MIXED BAGS
. Computer Grade. . " . "
2. Made by Sprague or General Electric A:"‘ l'v'dx Price: R:dul l;ads: Price: Lists available
3. deal for pawer supplies N aithe (=3 100 Ceramic capacitors
4. Folowing values available:- 1000 63 15p 470 16 15p 30 Axial electrolytics
185,000 @ 15V 2 10 05p 1000 25 25p 30 Radial electraiytics £2.50
300000 @ 7V 100 10 0Sp 220 40  25p 15 Plastic capacitors £1.50
lggmo a ;5V 22 186 0Sp 470 40 25 20 Transistors - plastic £1.50
171"333 g 4g“ll 447[7) ;g :':: :77 gg ;g: Only brand new and useful values included
60,000 @ a0V © 330 25 1S5p 100 B3  15p
9,000 @ 50v 680 25 28p 220 63  20p

AN o—

VOLTAGE TRANSISTORS
REGULATORS  +5V 1A 10220 40p AC107  30p BF 115 29, 2N3705 10
p p
+oV 154 T03 140p AC126  30p BF194  13p 2N3904 - 15p
kM 1A T0330 40p AC188  27p BF197  13p 2N40B1  10p
(5;¥ 3‘?2 13320 !ggp ACY17  66p BF198 13 5172 15p
i k p Y19 65 N517
1% o oo Y AC P BF199  15p 2N5179  30p
+1 154 T03 140p  guflmm BC 149 7 FR 4
12V 1A 70220 40p BC 159 12: S 2p
A 154 103 180p BC 171 10p BFX29  26p
+15V 1A 70220 40p BC173 10
15V TA T0220 40p 8C 212 9 BFY 9 60,
28V 1w 10220 70p B2 9 0 i
BC213L |, 9 INTOB  15p
P.S.U.COMPONENTS  2N4347 {120V} 150p BC 237 12p NI 20p
2NB258 {250w) 180p BC308  13p N1132  20p
400mW Zeners Sp 8C 327 18p IN22228 20p
723 30p BC337  13p 2N2369A  15p
2N3055 35p BCSSB  14p 2N3702 10p
O —p + -
TMS2516.L 8 x 2048 EPROM £14.90
TMS4030JL 4096 RAM £3.00 BENCH POWER SUPPLY
mg%gmcm RAM g?g ?ee constructional an'ilcle in February ‘82
8255 P1A £1.90 Practical Electronics”.
N3055. £0.35 Availabte i kit form or buit up. =
Stepping Motors - Details on request. Prices finc VAT p+p):
LM.C. 28V £8.20 gach Kit Buitt
SANYO 6V 3A £9.80 each £4400 £72.00 -
CMDS 74TIL 74LS
4000 10p [ 4051 41p j4543 99p 7400 10p 7482 55p 1500 9 1585 36p
4001 9p | 4057 45p |4555 49p 7401 9p 7483 62p LS01 9p 1S90 20p
4002 10p | 4053 4asp | 4556 49p 7402 9p 7485 69p 1502 9 1593 21p
4006 35p | 4054 106p | 4566 99p 7403 10p 7486 26p 1503 21p LS95 35p
4007 12p | 4085 123p | 4584 S6p 7404 13p 7488 140p 1504 21p  LS107 a0p
4008 2% 6 93p | 4585 92p 7405 13p 7490 17p LS05 21p L5109 27p
4008 49 | 4066 39p 7406 24p 7491 47p 1508 10p LS112 27p

4010 43p | 4068 12p 7407 22p 7492 23p 1509 10p LS113 27p
4011 9p | 4069 12p _7408 12p 7495 agp 1510 10p LS4 27p
4012 13p | 4070 18p 7408 22p 74% 57p 1811 10p 18123 3
4013 33p | 4071 19p 7413 14p 74107 3tp 1512 10p LS138 22p
4014 67p | 4072 19p 7414 15 7412 30p X, 1514 19p LS151 35p
4015 35p | 4073 19p 7416 16p 74122 27p 1515 22p 15153 35p
4016 34p | 4075 19p 7417 i6p 74126 55p 1520 18p 'LS156 33

44p

4p

28

Dept 3B, High March, Daventry, Northants NN11 4HQ

Tel: 03272 5523 Telex: 311245 GRENELG.
Please allow 21 days for delivery

Please add 50p per order postage and packing plus
15% VAT ontotal . No VAT on overseas orders,
postage at cost. Cheques and postal orders made
payable to Emos Limited. Send Large S.A.E. for
comprehensive catalogue.
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BAKER £69
50 WATT Post £2
AMPLIFIER

Buperior quality ideal for tluls/Pa systews. Disco's and
Groups. Two inpute with Mixer Volume Controle. Master Bass,
Treble and Gain Controls. 50 watta RMS. Three loudspeaker
outlets 4, 8, 16 ohni. AC 240V (120V available).

BAKER 150 Watt AMPLIFIER 4 Inputs £89

Mono Siave 150W £75. post £2  Stereo Slave £125. post £4

DRILL SPEED CONTROLLER LIGHT DIMMER KIT.
Easy to build kit. Controls up to 480 watts AC mains, 83
DELUXE MODEL Ready Built. 800 watty. £5

STEREO PRE-AMP KIT. All parta to build thia pre-amp.
3 inputs for high, medium or low gain per channet, with
volume control and P.C. Board. Can be ganged to make
multi-way stereo mixers. £2- 85

SOUND TO LIGHT CONTROL KIT MK 1l

Complete kit of parts, printed circuit. Mains transformer.
3 channels. Up to 1,000 watts each. Will operate from 200MV
to 100 watts signal source. Suitable for home Hi-Fi 218
and all Disco Amplifiers. Less cabinet £15 - 00. Post 95p
OR COMPLETE READY BUILT IN CABINET £27

200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco
Lights. Edison 8crew 756p each or 6 for £4 or 12 tor £7-50.

MAINS TRANSFORMERS Primary 240V A.C.
250-0-250V 80mA. 6-3V 3-5A. 6.3V 1A

é30V 60ma 6-3V 2A i &
eneral purpose tap, outputs voltages available.
2 amps 3}?4, 5,6.8, g,“ljo, l(g, 15, 18, 25 and 30V .
1 amp 6. 8, 10, 12, 16. 18, 20, 24, 30, 36, 40, 48, 60
2 amp 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60
3amp 6, 8, 10. 12, 16, 18, 20, 24, 30, 36, 40, 48,60
5amp 6, 8, 10, 12, 16, 18, 20, 24_ 30, 36, 40, 48, 60

12V 2a » 4.
TOROIDAL 30-0-30V 4 Anip+20-0-20V § Amp 81

CHARGRR TRANSFORMERS RECTIFIERS
8-12V 3a £4-00 £2 6-12V 2a .. e
6-12V 4a

.£6-50 £2 6-12Vda ...

R,.C.5. LOUDSPEAKER BARGAINS
3 ohm. 8 X 4in., 5in., 7 x 4in. £2-50. 8 x 5in. 6}in. £3-00.
8in. £4-50. 10in. £5-00. 8 ohm. 2. 23, 2{in. £2-00.
3in., 5 X 3in.. 5in. £2-50. Sin. £4-50. 10in. 25-00. 12in. £6-00.
16 ohm. 3}in. 6 x 4in. 5in. £8-50. Bin. £4-50. 10 x 6in. £4-00.
250hm. 3in. 35 ohm. din. £2-50. Many others in ~tock.
Speaker Covering Material Samples 31p. stamps.
R.CS. LOW VYOLTAGE STABILISED £3.95
POWER PACK KITS 90-100 mA Post 76p .
All parts and instructions with Zener iiode printed circult,
rectifiers and double wound mains transformer input 200-240
a.c. Qutput voltages available 8 or 75 or 9 or 12V d.c, up to
100mA. State voltage.

PP BATTERY ELIMINATOR. BRITISH MADE £4.50
Mains Transformer Rectifier 9 volt 400ma. Post. 75p
stabilised, with overload cutout. Plastic case size 5 x 6} X 2}.
Suitable Radio/Cassettes. Fully Isolated and Smoothed.
DELUXE Switched Model 3-6-73-9V 400ma. £7-50. post €1

THRE "INSTANT” BULK TAPE ERASER
Suitable for cassettes and all sizes of tape reels
A.C. mains 200/240V. ‘9.50 Post
Ideal ail Computer, 95p
Tapes. Discs, Cassettes.

HEAD DEMAGNETISER PROBE £5-00.

A.C. ELECTRIC MOTORS POST 45p.
2 Pole, 240V, 0-2 Amp. Spindle—
1-43 x 0-212in. £1-75. 2 Pole.
240V, 0-15 Amp Double spindle--
1:75 x 0-16in. Each £1. 2 Pole.
120V, ‘5 Amp Spindle—0:75 >
0-2in. Two in series — 240V. 50,
each. Brush Motor. From a Foo:
Mixer 240V, -3 Amp High Speed
and Powerful Spindle—0-5 X
0-25in. £2-95. Good Selection.
B.8.R. Motors £4, Garrard Motors £5.

ALUMINIUM CHASSIS 18 s.w.g. Undrilled, 4 sides, rivete
corners: 6 x 4 x 24in. £1-75; 8 x 6 x 24in. £2:20; 10 x 7 x 24in.
£2-75;14 x 9 x 21in. £3-60; 16 x 6 x iim £2.50;12x 3 x Z}in.
£1-80: 12 x 8 x 21in. £3.20; 16 x 10 x 24in. £3-80.

ALI ANGLE BRACKET 6 X $ x in. 25p.

ALUMIN[UM PANELS I8 s.w.g. 12 x 12in. £1-80: 14 x 9in.
£i-75: 6'x 4in. 55p; 12 x 8in. £1-30; 10 x 7in. 96p; 8 x 6in. 90p;
14 x 3in. 72p; 12 x Sin. 90p; 16 x 10in. £2-10; 16 x 6in. £1-30.
ALUMINIUM BOXES. MANY OTHER SIZES IN STOCK,
4 x 2} x2in. £1-00: 3x 2x lin. 80p; 6 X 4 x 2in. £1-60; 8x8x
3in £2.50: 12x5x3in £2.75: 6x4x3in £1-80; 10x7x24in £3.
HIGH VOLTAGE ELECTROLYTICS 32432/350V ...... 80p
B/450V ....45p  50/450V ..95p 324-32/500V ...21-80
45p 220/450V .. ...95p 32+32+32/352V Tbp
95p 8+16/450V  ...76p 16+32+32/_5_0£§_2_

BSR HI-FI AUTOCHANGER

Stereo Ceramic Cartridge ‘Ia
Plays 12in.. 10in., or 7in.

records Anto or Manual.

Quality unit 240V AC POST
Size 134 x 11}in. £2

BSR Single Player P204 cueing device, Ceramic £15 post £2
or with ADC. QLM 20/3 Magnetic cartridge. £20 post £2

BSR PIS4 QUALITY DECK. BELT DRIVE

VARIABLE SPEEDS, 12in Turntable with £47
Strobe Markings. Balanced Arm with
Magnetic Cartridge. ADC.QLM 30/3. Rostigd

[ BIR P170 Single Player. Slim arm. 240V. AC.
Ceramic cartridge. Cueing device. Auto stop. A0 Post £2

B.8.R. P232. Belt drive. magnetic cartridge,
snake arm, cueing device. 12 volt D.C. £23 post £2

B.S.R. Single Player. 9 volt D.C. motor, rim
drive, ceramic cartridge. £18 post £2

Radio Component Specialists Dept 4,
337 WHITEHORSE ROAD, CROYDON,
SURREY, U.K. TEL: 01-684 1665

Post 65p Minimum. Cal!:rs Welcome. Closed Wed.
Same day d tch. A fay-Visa. Lists 31p,
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Receivers & Components

NEW SURPLUS RELEASE
Ex GOVY LEAD ACID ACCUMULATORS. Brand new 10V 5ah
famous manufacture. Easily tapped in 2v stages. Size only
7"x5"x2". \deal for emergency lighting and power suppfies.
Burglar alarms etc. Must have cost Govt. over £20 each. Our
price £5.58 each, carriage £2.50. 2 for £10 varriage £350. 4 for
£18 carriage £6, 8 for £32 carriage £10. All despatched unfilled
Robust wooden tray with carrying handles. Holds 8 accumula-

tors £5.

CORDLESS INOUCTIVE LOOP HEADPHONES. Seif powered.
Input via foop or external min BNC socket. Contains transistor-
ised high gain amplifier. Dperates from internal batteries.
Noise excluding muffs. Switch on when placed on head.
Special offer whiie stocks last £6 p.p. £2. 2 pairs for £12 post

free.
LIGHTWEIGHT HEADSETS (Govt. release). Brand new 600
ohms impedance. A bargain at £3.56 p.p. £1. 2 pairs for £7 post

free.
RIDICULOUS RESISTOR SALE. Brand new } watt carbon film
resistors. 5% tol High quahtv Tesistors made to_exacting
E12 Range IRO to 10M
in lots of 1000 (25 per value). 0n|v £8 per 1000. Lots of 5000 for
£35. 1 RO to 10M. 1000 PCB type resistors £2.50. Bulk
purchase enables us to offer 1000 mixed pre-formed carbon
film resistors. 5% tol. for PCB mounting. Huge range of
preferred values. £2.56 per 1000, 4000 for £8. Postage 15p in £1.
GENUINE AFV TANK HEADSETS AND MIKE £3.50 per parr.
p.p. £1. 2 pairs £7 post free. All headphones fitted with Ex-
mmustry plug. Standard jack plugs available 25p each. 2 for 40p.
sockets available at 25p each. 2 for 40p.
lmpedance of first two items 600 ohms. All headphones in
goed condition.

SCOOP PURCHASE
PYE POCKET PHONE RECEIVERS Type PF1 normal freq.
450mHz. Supplied in used condition less battery. £4.58 each.
Carriage £1. 2 pairs £3.00 post free. 4 pairs £16.00 post free.
THE GOVT SURPLUS WIREI.ESS EQUIPMENT HANDBOOK
Gives detailed information and circuit diagrams for British and
American Government Surplus Receivers. Transmitters and
Test Equipment etc. Also suggested modification details and
Improvemenis for surplus equcpment |ncorporated is a Sur-
. plus/C | cross ref guide.
The standard reference work in th;s ﬁeld Onlv £7.50 p.p. £1.50.
No VAT on books.

New release of MOOERN DYNAMIC MOVING CC!L MICRO-
PHONES. 200 chms impedance. Switch incorporated. Most
with Jead and DIN plug. Used but nice cqndltlon 3 designs of
case housing. Price one mike our choice £2 plus 50p p.p.
Bargain offer all 3 mikes £4.50 p.p. £1.

GENUINE EX-GOVT COLLAPSIBLE AERIALS. A fully adjustable
highly efficient whip aerial in 5 sections. Length 1} metres.
Closed 300 m/m. Copper plated sections. As used on Ex Govt
Manpacks. Brand new in makers boxes £2.56 each, p.p. 75p. 2
for £5 post free.

HAVE YOU SEEN JHE GREEN CAT. 1000x of new compo-
nents, radio, electronic, audio at unbelievably low prices. Send
50p and receive catalogue and FREE RECORO SPEED
INGICATOR.

MINI JUMBO PACK (£20 worth)
for £5 p.p. £1.50

carriage and p.p.

New retail premises at above address (opposne Corals).
Callers welcome 9 to 5 Mon to Sat. Sunday 10 to 1 by
appointment  GOVT. SURPLUS ITEMS ALWAYS IN STOCK.

PLEASE ADD 15% VAT to all orders including:

Reach effectively and economically to-days enthusiasts
anxious to know of your products and services through our
semi-display and classified pages. Semi-display spaces may be
booked at £7-24 per single column centimetre (minimum 2-5cm).
The prepaid rate for classified advertisements is 31 pence per word
(minimum 12 words), box number 60p extra. All cheques, postal orders,

Receivers & Components

300 SMALL COMPONENTS, including transistors,
diodes £2.20, 71bs assorted components £5.00, 10lbs
£6.50. 500 capacitors £4.00. Forty series 1.Cs on
panel £2.10 post paid. List 25p refundable. J.W.B.
RADIO, 2 Bamfield Crescent, Sale, Cheshire, M33
1NL.

AERIAL BOOSTERS trebles incoming signal, price
£7.00. SAE leaflets. VELCO ELECTRONICS,
Ramsbottom, Lancashire BLO 9AG

BUMPER BOX OF BITS

WOW!! We've got so many components in stock,
we can't possibly list them ali!! — So buy a box, in it
you'll find resistors, capacitors, displays, switches,
panels with transistors, diodes, IC's etc, coils, pots.. . .
and so on. All modern parts — guaranteed at least
1000 itemns, minimum weight 10lbs. ONLY £8.50 inc.

ELECTRONICS WORLD

1d Dews Road, Salisbury, Wilts, SP2 7SN
(Prop: Westbrough Ltd)

TURN YOUR SURPLUS capacitors, transistors etc.,
into cash. Contact Coles Harding & Co., 103 South
Brink Wisbech, Cambs. 0945-584188. Immediate
settlement.

B8 1G BARGAIN BOX

Qur Big Bargain Box contains over a thousand com-
ponents—resistors, capacitors, pots, switches, diodes,
transistors, panels, bits and pieces, odds and ends.

All useful stuff—would cost many times the price we are
asking if bought separately. Approx weight 4lbs, ONLY
£5-00 inc. post—your’e bound to come back for another!

ESP, 147D Foundry Lane, Southampton, SOt 3LS
Lots of surplus bargains on our fatest list—send an
s.a.e. for yaur eopy Now.

ELECTRONIC COMPONENTS MERSEYSIDE,
Myca Electronics, 2 Victoria Place, Seasombe Ferry,
Wallasey, L44 6NR. Mail order. Send 50p for price
list refundable off first order. 051-638-8647.

VERO BOARD 0.1 PITCH, 95x292mm £3.50 each,
112x177mm £2.95 each. Prices inclusive of VAT,
p&p 30p. Send cheque or PO with order to: Coxon
Electronics, 47 Steepturnpike, Matlock, Derbyshire,
DE4 3DP.

Service Sheets

BELL’S TELEVISION SERVICE for service sheets
on Radio, TV etc. £1.25 plus SAE. Colour TV
Service Manuals on request. SAE with enquiries to
BTS, 190 King’s Rd., Harrogate, N. Yorkshire. Tel:
0423 55885.

ANY PUBLISHED, FULL-SIZE SERVICE SHEET
by return £2 + LSAE. CTV/music centres £3. Repair
data with all circuits, layouts, etc, your named TV or
Video £8.50. Free 50p mag. All orders, queries—.
T.IS. (E.E.), 76 Churches, Larkhall, Lanarkshire.

Courses

CONQUER THE CHIP—master modern electronics
the practical way by seeing and doing in your own
home. Write for your free colour brochure now to
BRITISH NATIONAL RADIO & ELECTRON-
ICS SCHOOL, Dept C3, Reading, Berks RG1 1BR.

ORDER FORM rLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Everyday Electronics for ...............................

Insertions. | enclose Cheque/P.O. for £

{Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electromcs)

INAMIE . 1o - . o 5 s » 508 - o rmsrereraben 5o = o § < GRS £ o 76 ]« SRS S ARG « ¢ AR EVERYDAY ELECTRONICS
. Classified Advertisement Dept., Room 2612,

King's Reach Tower, § ford Street, London SE19LS
ADDRESS, 11005« « ¢ « onum otsumene s 22 o ¥omemsmememess o » o sxsrsyomssetonsisre s o¥kst s o¥ ¢ oxe fo faxo"potore o Telephone 01-261 5942

Rate:

31p per word, minimum 12 words. Box No. 80p extra.
Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 2/83
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etc., to be made payable to Everyday Electronics and crossed “Lloyds
Bank Ltd.” Treasury notes should always be sent registered post.
Advertisements, together with remittance, should be sent to the
Classified Advertisement Department, Everyday Electronics, Room

2612, IPC Magazines Limited, King's Reach Tower, Stamford St.,
London SE1 9LS. (Telephone 01-261 5942).

NO
BATTERIES

NO WIRES
ONLY

£29.95

PER PAIR
+ £6-75 VAT
& P & P incl.

MAINS INTERCOM

The modern way of instant 2-way communications.
Just plug into power socket. Ready for use. Crystal
clear communications from room to room. Range
4-mile on the same mains phase. On/off switch.
Volume control, with ‘buzzer” calt and light indicator,
Useful as inter-office intercom. between office and
warchousc, in surgery and in homes, Also available
F.M. 2channels model £49.95 incl. VAT & P & P.

NEW AMERICAN TYPE CRADLE
TELEPHONE AMPLIFIER

+ £4-65 VAT
& P & P incl,

Latest transistoriscd Telephone Amplifier, with
detached plug-in speaker. Placing the receiver on to

= the cradle acuvatlels a s:itl%h for ';‘mm;dizu twaway
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and receive a regular postal delivery of Everyday
Electronics. It's easy, it's straightforward and it's quick.
Just use the subscription order form to get your Access
card account charged with the price of a subscription or
order your subscription through Access on the phone:
(0O1) 886 6433. If you pay by cheque or postal order, use
the subscription order form in the usual way.

SUBSCRIPTION ORDER FORM

Subscription Rates:

| wish to become a subscriber to Everyday Electronics tor one year and enclose cheque/ K Isl M C |
postal order value.......... T NO..ccooiie i made payable to IPC Magazines Ltd. % U , 1sie Of a.n’ hanne
N n , . ) Islands and Irish
Complete this portion if you are using your Access card account. | authorise you to debit N
my Access card account with the above amount. _ Repu blic £11
[] HEEEEEEEEEE e
My Accessno. is I —I__H| i | ‘ | Qverseas £12

(Block letters please)

Unlessyou are phoning your

s order, complete and post this
order formto:

- \ Everyday Electronics,
2613 King's Reach Tower,

: d b Stamford Street,
Signature. ' London SE1 gLS

TECHNICAL TRAINING
IN ELECTRONICS,
TELEVISION AND AUDIO

IN YOUR OWN HOME — AT YOUR PACE

ICS can provide the technical knowledge that is so essential
to your success. knowledge that will enable you to take advant-
age of the many opportunities open to the trained man. You
study in your own home, in your own time and at your own
pace and if you are studying for an examtination [CS guarantee

Universal NI-CAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charging points.

y Charges:- PP3 {9V}, U12 {1-5V penlite}, U11
(1-5V “C"), U2 (1-5V “D"), Power:- 220-240V
AC, Dims:- 210 x 100 x 50mm. Knock down
price only while stocks 4 2

last.
Onjy £6.00 3 ¥
Order No. MW 398

Mutltitester & Transistor Tester a5
DC volts 0-1v-5v-2-5v-10v-50v-250v-1000v +3% IR

o =

coaching until you are successful. AC voits 0-10v-50v-250v-1000v +3% &
City & Guilds C - DC current 0-50uA-25MA-25mA-0-25A =3% Only B
i ilds Certifi esistance: €
- Y0 : ficates Minimum 0-2-2-200-200k ohms ole;”rf.’o ¥
A Midscale 20-200-20k-200k ohms +3% - ey
RGle Amateurs Maximum 2k-20k-2m-20m ohms ° HT320 5 :’E;»

Basic Electronic Engineering (Joint C&G/ICS)

Certificate C%ug!ts‘

TV and Audio Servicing

Radio & Amplfier Construction

Electronic Engineering* and Maintenance
Computer Engineering* and Programming
Microprocessor Engineering®

TV. Radio and Audio Engineerin
Electrical Engineering.* Installation

and Contracting *Quality for IET Associate Membership

As a transistor tester
Leakage current 0-150uA at Z1k range |
0-15mA at X10 range i +5%
0-150mA at X1 range
PLEASE ADD 15% VAT & £1 P&P

ENFIELD

208 BAKER ST., ENFIELD,
ELECTRONICS .minpx. Tel: 01-366 1873

PLEASE MENTION
Approved by CACC
POST OR PHONE YObAY FOR FREE BOOKLET < EVEYDAY
Please send me yous FREE School of Eletronic Prospectus s A ; =% I ]

Member of ABCC

Subject of Interest g

Name ELECTEONICS
I WHEN REPLYING TO
. IGS e Py 8 ADVERTISEMENTS

Published approximately the third Friday of each month by IPC Magazines Ltd., Kings Reach Tower, Stamford St., London SE1 9LS. Printed in England by Chapel River Press, AndoverHants. Sole
Agents for Australia and New Zealand—Gordon and Gotch (A/Sia) Ltd. South Africa—Central News Agency Ltd. Subscriptions: Inland £12.00, Overseas £13.00 per annum payable to IPC Services,
Oakfield House, Pettymount Road, Haywards Heath, Sussex. Everyday Electronics is sold subject to the tollowing conditions namely that it shall not, without the written consent of the Publishers first
given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on cover, and that it shall not be lent, resold, or hired out or otherwise
disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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«°“30¢ B.K. ELECTRONICS thq ",
‘\\ggés‘ A SOUND CHOICE gﬁg[q,

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. % AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal instaliation inté cabinet or
console of own choice. These units are brand
new, ready buiit and tested.
Features: Three digit tape counter. Auto-
stop. Six piano type keys. record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo micréphones
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both
left and right hand channels, Output Im-
pedance: 10K. Signal to noise ratio: 45dB.
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA. Connections:
The left and right hand stereo inputs and
outputs are via individual screened leads. ali
terminated with phono plugs {phono sockets
provided). Dimensions: Top panel 5%in x
11%ain. Clearance required under top panel
2Vain. Supplied complete with circuit dia-
ram and connecting diagram. Attractive
lack and silver finish.
Price £26.70 + £2.50 postage and packing
Supplementary parts for 18V D.C. power
supply (transformer, bridge rectifier and
smoothing capacitor) £3.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15°, 12" and 8''). These
loudspeakers are ideal for both hi-fi and
disco appiications. Both the 12" and 15"
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
(ground finish) fixing escutcheons
Specification and Price: —

1 K-WATT SLIDE DIMMER

Controls loads up to 1TKW.

Compact Size 437 x 1%” x 24",

Easy snap in fixing through panel/cabinet cut out.
Insulated plastic case.

Full wave control using 8 amp triac.

Conforms to BS800.

Suitable for both resistance and inductive loads.
Innumerable applications in industry, the home,
and disco's/theatres, etc.

Price £11-70 each + 50p P&P. (Any quantity.)

435 %% %

1000 MONO DISCO MIXER—
completely built and tested
employing modern 1.C. circuitry.
Can be mounted vertical or hori-
zontal into cabinet, console, etc. N
Two turntable inputs (ceramic) plus aux. (tape) z = o
and mic. inputs. Headphone monitor socket. Compatible with OMP100 Power Amp. (500mV O/P ).
Controls: Microphone taik over switch with separate volume, treble and bass.
Three main fader (level) controls with master volume, treble and bass.
Monitor selector switch with monitor level control. Mairis On/Off switch.
Smart black finish. Size: 535 x 110 x 60mm. Power requirements: 240V A.C.
Price: £39-99 + £2.25P & P.

B8.S.R. P232 TURNTABLE

P232 Turntable « 'S’ shaped tone arm

+ Beltdriven + Aluminium platter

+ Cueing lever + 240volt AC operation (50Hz)
% Cut-out template supplied

+ Used as standard by Hi-Fi and Disco
manufacturers

+* Fitted with either a magnetic or ceramic
cartridge, please state cartridge required

Price £22-50 + £2'50 P & P.

e

6 prano type keys

POWER AMPLIFIER MODULES

15" 100 watt R:-M.S. Impedance 8ohm
59 oz. magnet, 2°° aluminium voice coil.
Resonant Frequency 20Hz. Frequency:
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £3.00 Packing and Car-
riage each.

100 WATT R.M.S. AND 300 WATT R.M.S.
MODULES
Power Amplifier Modules with integral toroidal
transformer power supply, and heat sink. Sup-
plied as one complete builtand tested unit. Can
be fitted in minutes. An LED Vu meter is avail-
able as an optional extra.
SPECIFICATION:
Max Output Power:
110 watts R.M.S. (OMP 100}
310 watts R.M.S. (OMP 300)
Loads: Open and shortcircuit proof. 4-16 ohms
Frequency Response: 20Hz—25KHz +3dB.
Sensitivity tor Max. Output:
500mV at 10K (OMP 100) 1V at 10K (OMP 300)
T.H.D.: Less than 0-1%
Supply: 240V 50Hz
Sizes: OMP 100 360 x 115 x 72mm
MP 300 460 x 153 x 66mm
Prices: OMP 100 £31-50 each + £2-00 P&P
OMP 300 £89-00 each + £3-00 P&P
Vu Meter £6-50 each + 50p P&P.
Purposefully designed 40 watl R.M.S. and
30 watt R.M.S. 8 ohm speaker systems
recently developed by MULLARD'S
specialist team in Belgium. Kits comprise
Multard woofer (8” or 5”) with foam surround
and aluminium voice coil. Mullard 3” high
power domed tweeter. B,K.E. built and tested
crossover based on Muilard circuit, combining
low loss components, glass fibre board and
recessed loudspeaker terminals. SUPERB

12" 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2"" aluminium voice coit
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£23.70 each. £3.00 Packing and Carriage each.

8” 50 watt R.M.S. Impedance 8 ohm. 20 o0z magnet. 13” aluminium
voice coil, Resonant Frequency 40Hz, Frequency Response to 6KHz,
Sensitivity 92dB. Also available with black cone fitted with black metal
protective grill. Price: White cone £8-90 each. Black cone/grill
£9-50 each. P. & P. £1-25.

PIEZO ELECTRIC TWEETERS — MOTOROLA

Join the Piezo revolution. The tow dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

MULLARD SPEAKER KITS

TYPE ‘C’

5

TYPE °E’

VISA
L]

* SAE for current lists. %
applicable) in special energy absor

<V

TYPE‘F

TYPE ‘A’ (KSN1036A) 3" round with protec-
tive wire mesh, ideal for bookshelf and medium
sized Hi-Fi speakers. Price £3-45 each.

TYPE 'B’ (KSN1005A) 34" super horn. For
general purpose speakers, disco and P.A.
systems, etc. Price £4-35 each.

TYPE’C' (KSN6016A) 27 x 57 wide dispersion
horn. For Hi-Fi systems and quality discos,
etc. Price £5 45 each.

TYPE 'D’ (KSN1025A) 2” x 6” wide dispersion
horn. Upper frequency response _retained
extending down to mid range (2,000 ¢/s).

Suitable for Hi-Fi systems and quality discos.”

Price £6-90 each.

TYPE 'E’ (KSN1038A) 33” horn tweeter with
attractive silver finish trim. Suitable for Hi-Fi
monitor systems, etc. Price £4-35 each.
TYPE 'F’ (KSN1057A) Cased version of type
‘€', Free standing satellite tweeter. Perfect
add’ on tweeter for conventiona! loudspeaker
systems. Price £1¢-75 each.

U.K. post free (or SAE for Piezo leaflets).

B.K. ELECTRONICS ...

Y 37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY -
Official orders welcome. % All prices include VAT. % Mail order only. % All items packed (where
bing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

- .
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12" 80 watt R.M.S. loudspeaker.

A superb general purpose twin cone loud-
speaker. 50 o0z. magnet. 2 aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. iImpedance 8ohm.
Attractive blue cone with aluminium
centre dome.

Price £17- 99 ea + £3.00P & P.

SOUNDS AT LOW COST. Kits supplied in
polystyrene packs comoplete with instructions.
8” 40W system—recommended cabinet size
240 x 216 x 445mm

Price £14-90 each + £2-00 P&P.

5”7 30W system—recommended cabinet size
160 x 175 x 295mm.

Price £13-90 each + £1-50 P&P.

Designer approved flat pack cabinet kits,
including grill fabric. Can be finished with iron
on veneer or self adhesive vynil etc.

8” system cabinetkit. £8-00 each + £2-50 P&P.
5" system cabinet kit. £7-00 each + £2-00 P&P.




Nearly 400 pages of all the most useful
components and a whole big new section
devoted to home computers and personal
software. As always the catalogue keeps you
up-to-date with the latest technology — even
our ordinary miniature resistors are now
superb quality 1% tolerance metal film, yet
they're still only 2p each. As wel! as our usual
quality products at low prices, now we're
offering quantity discounts too. So pick up a
copy of our catalogue now — it's the biggest
and the best!
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Send now for an
application form — then buy
it with MAPCARD.
MAPCARD gives you real
spending power — up to
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payments, instantly.
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Post this coupon now for your copy of our 1983 l
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P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 5656291 1/554155
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