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Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people
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the specialised training so essential to success. CD4000"  36p|LM30B . £1-173L621C £2-60SNT470 290|SN74165 £1-60

CD400| 36p|LOOSTL  £] -SOISL623C £4-59|SN7472  21plSN74167 £3-30

/Marshall

A.Marshall (Londen) Ltd Dept: EE

42 Cricklewood Broadway London NW23ET Tel:Ci-452 0161/2
Telex: 21492

& 85 west Regent St Glasgow G2 2CD Tel: 041-332 4133

& 1 Straits Parade Fishponds Bristol BS16 2L X

Tel: 0272 65420172

& 27 Rue Danton Issy Les Moulineaux Paris 52 Tel: 644 2356
Catalogue price 25p  Trade and exporl enquiries welcome

Qur range covers over 7,000 items. The largest selection n Bn:lm

Top 200 1C’s TTL, CMOS & Linears

se CD4002  36p/LM380 98piSL640C £3-10[5N7473  Jip[SN74174 99,
Personal Tuition and Guaranteed CD4006 £1-58|LM381 a-wlsmwu 16plSN7474  JIBISNTAITS 70
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P 38p 4 I9p!SN7482  63p/SN74191 £1-86
successful is the key to our outstanding record in the CD4a0l2  36pLM7I0 47piSN7405  I7p/SN74B3  B3B|SNZ4I92 £1.15
technical training field. You study at the time and pace cosoiz ot fm;%ag 66p §N§23§ ;gp gu;ﬁg; 98p SN74193 £]-15
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CD4021 £1-721LM3%0  £ip[SN74l6  28p/5N7495 68p SN76033N£2.92
CD4022 £1-66/LM7A05 £1-88[SN7417 18p[SN7496  68p[TAA26) £i-20
City and Guilds Certificates CD4023  36pLMI8I2 £1-99(SN7420  16p|SNZ4100£1. |/TAAI00 £1-84
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CD4024 £1-24 LM78IS  £1-99 5N7423 SN74107 TAAJSO 9.
Excellent job prospects await those who hold one of CO4025  32p|LM7BI4  £].99SN7435 g: SNT41 e BShlTA A dl
these recognised certificales. ICS can coach you for: CD4027  43pMCII03L £]-505N7437  23p!SN241 IS¢l 75|TAAenc £2°18
Tat 5 T €D4028 £]-50:MC1310P £2-5015N7430 15p,SN74121 32p/TAAG2ZI £2:03
egcommaunicanons echnicians CD4029 £3-50/MC6330P  90pSN7432 229‘$N74I22 42p TAAGSIB £] -03

Radio, TV Electronics Technicians DC4030 87p|MCIASIP  80pISN7437  28p! ISN74123 659 TBAG41B £2:25
" e g CD4011  £5.19/MCI14553 £4-07/SN7438  28pSN74141 73p TBAGSI £1-69

Tecl_lmcal ('_Jo_mmummtlons CD4037 £1-93/MCI485L £3-50'SN7440 pSNMIAs 720 TBABgO 9p

Radio Servicing Theory CD4041  £1-86|MCI469R £1-75 5N744lAN68p SN74150£]1 -20,TBABI0  98p

R T CD4049  8Ip|NESSSY  70pISN7442  65piSN74151 63piTBAB20  80p

Eloctrical Instaliation Work LONDON GLASGOW PARIS AND NOW

Also MPT Radic Cominunications Certificate BRI ST

IT°S OUR SERVICE THAT MAKES US GROW

Diploma Courses
Colour TV Servicing
Electronic Engineering and Maintenance

POPULAR SEMICONDUCTORS
2MNEFS  22p | 2NIFV6  19p | AFII9 65p | BDI39 7lp | MPSASS 3|p
B 87| 48
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Radio. TV and Audio, Engineering and Servicing INE99 59 | 2M4033 18n | AF2TS 795 ey BE Eem UEL
Flectrical Engineering, installations and Contracting IN706  1dp | 2N4062 |5p 90 154 20p | OC45 32p
2N708  17p | 24289 ALIO2 £1-00 |'BEIES  27p | TIP29A 49p

Qualify for a New Carcer
Home study courses for leading professional exam-
inations and diploma courses for business and

P
2N918 320 | ZN492I szplecws I4p ~BFIBI  3&p | TIPIIA 61p
2N1302 1 2N4923£1-00 | BCI09  I4p  BEIB4  30p | TIPI2A 74p
2N1304 28p  2N5245 29p | BCI47B 14p-1 BF194  11p | TIP33A £1-01
2NI06 31p | 2NS294 48p | BCI4BE 15p « BFI9S  12p | TIPI4A £1-51

s 2N1308 47p | 2N5296 48p | BCI49B ISp  BFIS6  I3p | TIP35A £2-90
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G.CE. Engineering Purchasing 2N2147 78p | INB45 29p | BCIETB IS5 | BE244  21n | TIPAZA £0.96
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Accountancy Management N2272 209 | 40361  40p | BCIA3L I2p | BFR39 24p | ZTX500 135
Air Mechamcal IN23I69 10p | 40362 455  BCIB4 |zpl |

Conditoning

16p 7|
Building INI905 47p | 404068  50p  BC2I2LA l6p | BFXB4 30p | IN3754 13p
302906 33p | 40409 52p  BC2I3LA I5p | BFX8§ 35p | IN4607 10p

40410 52p ¢ SEZMLB :29 BFEXB8 J0p | IN4I48 Tp
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IN3773€2-65 | AFIIS  35p | MPBII3 47p | ST2diac _20p
2N3789€2-06 AFII6 35p | BDI3S 21p | MPFIO2 39p 40669 £I1-00
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T 2N2924 40411 £2:00 p | BFYSO 234p | INS404 22p
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On a cold dark winter's evening, with the
rain lashing down and the wind howling
around, there's nothing | like better than to
curi up in front of a fire, with tea and toasted
scones at my side . . .. and my catalogue
on my lap. ! then start choosing the bits and
pieces for my next project. Home Radio
Components had sent me one of their
special order packs, so | had six order
forms and six pre-paid addressed envelopes
to simplify my job. I've now gone even one
better. When I've written out my order, |
pick up the phone and order direct. This was
another thoughtful idea of Home Radio.
They've made it easy for anyone to open a
Credit Account without the delay and
formality of references and all that fiddle
taddie. Once you have an account, you can
order  anything, any time during the 24
hours! Jdust think what a boon that is, if
you run out of wire or-solder late at night.

How AsouT YouU~’2

| expect by now you're itching to know how to get in on this.
It's really quite easy; but for a start you need the fabulous
Home Radio Components Catalogue. It costs 85 pence, plus
45p post and packing; but with the catalogue you get 14
vouchers, each worth § pence when used as directed, so vou
can recover 70 pence of your investment. Why hesitate any
longer? Post off the coupon below today, with your chegue or
PO for £1-30, and join the merry band of Armchair Shoppers!

- e = — Please write your Name and Address in biock capitais Py I
Today’s finest Components | & :
POST & N AMES e e Lt el o e 22 T e
Catalogue 85p plus 45D rackinc '
- g ADDRES S B ) e i B T T Ay Tt 2 l

POST THIS COUPON

withcheque or PO for £1:30 |

| HoME RADIO (Components) LTD. Dept. EE. Regnahis

234-240 London Road, Mitcham, Surrey CR4 3HD London 312966)

The price of £1:30 applies only to customérs I’ the
-U.K. and to BFPO Addresses.
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High qualit:
monoand othe

OUR PRICE ONLY

£19.95

The 450 Tuner provides instant programme selection at the touch
of a button ensuring accurate tuning of 4 pre-selected stations, any
of which may be altered as often as you choose, by simply changing
the settings of the presset controls.
Used wlth your existing audio equipment or with the BI-KITS
STEREO 30 or the MK60 Kit etc. Alternatively the P$12 can be
used if no suitable supply is available, together with the Trans-
former T461.
The S450 is supplied fully built, tested and aligned. The unit is
easily installed using tHe simple instructions supplisd:

-STEREQ FIVI TUNER

Fitted with Phase Lock-loop

“ FET Input Stage Typical Specification:
+* VARI-CAP diode tuning  Sensitivity 3u volts

% Switched AFC Stereo separdtion 30db

“ Multi turn pre-sets Supply required 20-30v

% LED Stereo Indicator at 90 Ma max.

AL
60

25 Watts
(RMS)

® Max Heat Sink temp. %C. @ Frequency reaponse 20Hz.
@ Distortion better than ¢-1 at tkHz. @ Supply voltage 15-
50v. @ Thermail Feedback. @Latest Desigh Improvements.
® Load—3,45, or 16chms. @Signal to noise ratio 80db.
@ Overall size 3mm. 13mm.

Especially designed to a strict specification. Only the
finest components have been used and the latest solid-
state circuitry incorporated in this powerful littte amplifier
which should satisfy the most

crifical A.F. enthuysiast. £3 95
ONLY a

Stabilized Power Supply Type SPM80

STERER 37

STEREO
PRE-AMPLIFIER

Frequency Resp i
ﬂHx-aK:lz. HLD i

Sensitivity of inputs:
1.13?‘0 Input 108mV¥Y (nto

2 Radio T

o Tuner Todm
TR ¥ Inte
3. Magnetic P.U. amV Into

S0K ohme

P.U. Input equalises to RIAA
curvs within 1dB from 20Hz to
20KHz2. Supply 26-35V at 28mA.

Dimenslons—29mm X 88mm x

A top quality stereo pre-amplifier
and tone control unit. The six
push-button selector switch pro-
vides a choice of inputs together
w:lth two reaily effective-filters for
high and low frequencies, plys Smm.

tape output,

ke aumio i wmene £13.50

ising: 2x ALSD"S 1 x SPMSO, 13 3TAMSO 1 Anobs.
8,118 TPA1D0, ¥ front :
ﬁrii:;rdmlm ggol;nﬁa‘ludé oandﬂiﬂa; ::gn :'nd’lalof, s{e;mmdppn::;: M.soci:!s p!u:
TEAK 68 AUDIO KiT: o R
omprising: Teak venesred cabinel size 161" x 113° %,
Huminlum chsssls, heatsirk and hm:‘ Jo dhpane" o a,mpprop-’d'
rlate sockets etc, KIT PerCE agogfu?gfﬁ ‘“. s ot
- > = ———

COMPLETE
AUDIO GHASSIS

TERED 30

SPMB0 18 especially designed to power 2 of the ALGO
Amplifiers, up to 15 watts (r.m.s.). per channel simul-
taneously. With the addition of the Malns Transformer
BMTB20, the unit will provide' outputs of up to 1:5A at 35V.
Size: 83mm, 105mm, 30mm. Incorporating short circult
protection. -
INPUT VOLTAGE .
OUTPUT VOLTAGE 33V. D.C. Nominal
OUTPUT CURRENT  10mA-1-5 amps 23 nn
OVERLEAD CURRENT 17 amps approx. §

33.40V. A.C..

Inputs Ie. kigh quality ceramic pick-up, sterec tuner, ;{grhe: I:::d.edre.:f :tgf
ing really first class resuits, this unI;

avallable. ideal for the beginn
FE perform el
< m!ns.;.““ with & minlmum of

TRANSFORMER £2-45 ius 6202 5

DIMENSIONS 105mm x 83mm x IJ0mm

TRANSFORMER BM T30 £2-60 1+ 62p. postage

e 4 -

sanpress
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y modules for Stereo
i audio equipment
h e

30 ™

Enjoy the quality of a magnetic cartridge with your. existing
ceramic equipment using the new Bi-Pak M.P.A. 30 which Is a
i high quality pre-amplifier enabling magnetic cartridges to be used
§ where facilities exist for the use of ceramic cartridges only.

¥ Used in conjunction” are 4 fow noise,
high gain slticon transistors. it is pro- 5
|

i vided with a standard DIN Input socket
| -for ease of connection, Supplied with

POSTAGE &

PACKING

full, easy-to-follow instructions.

“l MADE IT MYSELF”
Imagine the thrill you'll feel ! Imagine how impressed \
people will be when they're hearing a programme on a
modern radio you made yourself. \

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.
What a wonderful way to learn—and pave the way to a

new, better-paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating

TR e

Postage & Packing add 25p unless othar-
wiss shawn, Add extra for mirmail. Min. £1-00

AUDIO AMPLIFIER
MODULES

i
Tha AL10, AL20 and AL3C units are simitar In their
appearance and in thelr general specification.
However, careful selection of the piestic
power devices has resulted in a range of
sutput powers from 3 fo 10 watts R.M.S.
The versatility of their design makes them

ideal for use in racord players, tape

recordars, stered amplifiers and cassatle and
cartridge tape players in the home. Harmonic
Distortion Po —
Impedance B-1chm
Frequency response L= 3d8 Po — 2 walls 50H2.25KHz

3 watts f — 0:25% Load

Sensitivily for Raled O[P—Vs = 25v. RL = 8¢ohm
f—1KHz 75mV. RMS. Size: 75mm x 63mm 1 25mm.

£2.30 #2:-£2 65 20 £2.95

NEW PAIR2 Stereo Pre-Amplifler

‘ecompletely redeslgned for use with

AL19 20 30 Amplifier Modules. Fea-

tures inciude onfofl volume. Balance,

Bass and Treble controls. Complete -
- 3 with tape cutpul.

Frequency Response 20Hz-20KHz
3dB;

{— o
.Bass and Trable range12dB
Input Impedance 1 meg ohm
Input Sensitivity 30¢mV
Supply requiramants 24V. SmA.
: Size 1532mm x $4mm X 33mm

Power

5450 etc. Input voitagr 15-20v A.C. Odtput
voltage 22-30v D.C. Output Currenf 80¢ mA
Max. Size 60mm X 43mm x 26mm.

Transformer T538 £2.30

BI-

supply for

P.0. BOX 6, WARE, HERT

Everyday Electronics, March 1976

AL10/20/30, PA12,

£1.20

Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
leam Radio and Electronics by
doing actual projecis you enjoy—
making things with your own
hands that yon'l] be proud to own!
No wonder it’s so {ast and easy to
learn this way. Because learning
becomes a hobby! .And what a
profitable hobby. Because oppor-

wnities in the field of Radio and.

Elcctronics are growing faster than
they can find people to fill the jobs!

No soidering - yetyou

learn faster than you

ever dreamed possible.
Yes! Faster than you can imagine,
you pick up thestechnical know
how you need. Specially prepared
step-by-step lessons show you how
to read circuits—assemble com-
popents — build things — experi-

_ Sofast, so easy,

this personalised course
will teach you even if

you don’t know a thing
today!

No matter how little you know
now, no matier what vour back-
ground or education, we'll teach
you. Step by step, in simplc casy-
to-understand Janguage, you pick
up the secrets of radio and elec-
tronics.

| . Youbecome somebody who makes

ment. You enjoy every minute of it! |
You get everything you need. |

Tools. Components. Even a versa-
tile Multimeter that we tcach you
how to wuse. All included in

the course. AT NO EXTRA
CHARGE! And this is a course
anyone can afford. (Youcan cven
pay for it by easy instalments).

POST
TODAY FOR
FREE BOOK

things, not just another of the
millions, who don’t understand.
And you could pave the way o a
great new carecr, to add to the
thrill and pride you receive when
you look at what you have
achieved. Within weeks you could
hold in your hand your own irar-
sistor radio. And after the course
you can go on to acquire bigh-
powered technical qualifications.
because our famous courses go
right up to City & Guilds levels.
Send now for FREE
76 pgae book - see how
gtas
easy itis - read what
others say!
Find out more now! This is the
gateway to a tbrilling new career,
or a wonderful Bobby you'll enjoy

for years. Send the coupon now.
There's no abligation.

To: ALDERMASTON COLLEGE
DEPT.CEE 15 READING RG7 4PF

Also at our London Advisory Office. 4 Fore Street Avenue
Moorgate, London EC2Y SEJ. Tel: 01-628 2721, '
Yes, I'd Irke to know more about your course. Please send
me free details-plus your big,
about all your courses.

TB-page book that tells
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NAME

Brochure, without obligation to:

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEB 36
: P.O. Box 156, Jersey, Channel Islands.

ADDRESS

QUALITY STEREO SOUND.

W OFFER' SOLENT AUOIO SYSTEM

£5-95

060600

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power oufput
{irequency response 25-20,00 Hz) AFC Switching Tape
record and piayback facilities. Dimensions 18§ x 9" x 3§".
The very latest BSR automatic record deck with cue and
pause control. Two matching elliptical speaker units.

Order early limited stocks available cash price £59-95.
Credit Sale £5-95 deposit 9 monthly payments of £7-00
(Total Credit price £68-35). P. & P. £3-00. Send £8-95

today.
Chassis only avallable for cash at £42:00.
Full 12 months Guarantee:

CALLERS WELCOME.
Access and Barclaycard Orders Accepted by Tefephone
“ Stereo headphones supplicd with every comalete order.

EE/3/76 100 CHASE SIDE SOUTHGATE
= LONDON N14 5PL Telephones: 01-882-1644

132

DENCO (CLACTON) LTD.

Decpt. EE.

357-8-9 OLD RD., CLACTON-ON-SEA

alignment.

ESSEX. CO15 3RH

Qur components are chosen by technical
authors and constructors throughout
the world, for their performance and
=1 reliability, every coil being inspected
H twice plus a fina! test and near spot-an

General catalogue showing full product range 32p,
post pald. Please enclose S.A.E. with all other enquiries.

TRADE ENQUIRIES WELCOME

—

— -

Biock caps please '
3+ ¥§F T 7 7 1

e

——

PUBLICATIONS ON BASIC ELECTRONICS

Mullard Educational

Publications

THYRISTORS 50p

MAGNETIC CORE MEMQRIES 49p

INTEGRATED CIRCUITS 48p

PRINCIPLES OF X-RAYS  2¢p

PRINCIPLES OF ELECTRO-
STATICS

SIMPLE VALVE MEASURE-
MENTS

SIMPLE TRANSISTOR
MEASUREMENTS

SIMPLE CLOSED CIRCUIT
T.v. CAMERA

Ptlces Include P. and P.

Other Books
ELECTRONICS — An Elementary
Introduiction £1-80
Covering electrostatics, the atom,
conductors,  insulators, zami-

3. s
inductors, tuned clicuits, valves.
transistors, radlo, t.v., coclour t.v.
stc., ste.

TOWERS INTERNATIONAL
TRANSISTOR SELECTOR £3-30
Giving data en over 10,000 UK.,

American, Japanese, elc., ifran- °

sistors and U.K. equivalents.

P.M.S., P.O. BOX 6, Crawley, Sussex, RH10 6LH.

Everyday Electronics, March 1976



HIGH POWER BATTERY MOTOR
6/12v operated strong
eovugh to power n
mumr mower go-Cart
. Bpeed ensily
\nﬂahle Series wound

40 virtually iy
ta #top, very heatry
= dJuty. Spip at £3-50.
VAT & Postage 806D
Lens. Puw:rml l' volt motor suitable for fan o

Henter 42-00. VAT & Postage 85p-

fPRMEAB“JTY TUNERS

MW, two alage ides) fur
use with ZN4L4 or similar
circult, Pricc 18p each +
post xnd VAT 16p.

F MAINS TRANSISTOR PACK

to operate i scts and
Adjustable output 6v., $v.. 12 volts for up L
300mA (¢lase B working). Tukes the place of :uy
of the fotlowing batteries: PPL, PF$, PP4, PPG
PP7. PP9 and others. Kit comprises:
Iransformiee pectifier. amoothing and load resistor,
condensers apd Instructions. Real snip ai only
21-80. VAT & postage 80p.

A NUMICATOR TUBES
For digital instraments, coanters.
timers, clocks, ete. Hi-vac XNIL
Price 90p each. 20p Post and VAT,

pCc HIGH CURRENT PANEL
METE

34~ wound wile angle 240 nove-
ment mclere, Bush mounting
Atted with extarnal shunts, made
by Crompten Parkinsoo, brand
new, still in maker's cartoms.
These are » real bargain at £5-60
esch. Reasonable quantities
avaflable in the following ranges C-10 wmips
0-20 mmype, 0-30 wmps, 640 smps. 650 amps,
Foal and VAT 80p esch.

TAPE DECK

Tn metal case with carrying

hapdle, heavy Hywheel and
p-un drive. Tape lpecd

FOATAT good
ing order. Price £1-50 ploy
VAT and Postage £1-30.

SOUND TO LIGHT UNIT
Add colonr or whits light to
your amplifier. Will operate
) 1. 2 or 8 lamps (maxtmnm
[ 450w). Unit in box all ready
to work. ¥7-96 plus 86 VAT
and postage.

fro
i &7in. 50p + 15p. Poat & VAT.
KNEGCKLED MOI)EI. FOR F.M. 80p + tip
i Post & VAT.

i OVEN THERMOSTAT
Mads by the famoua Diamend H
- Company, fhis has 2 sensor joined
by a captlliary to a varinbie control
and when fitted with s knob ix idea)
for many ovens or procosses, 50y
each + post and VAT 15p

MAINS TRANSFORMERS
All standard 230250 volt primaries
.- ---- 1 amp (apecial)
B amp

SOVlsp'ped'ISva?nv . 4amp
280v-60mA & 63% ...... 13 amp
2750-0-Z76v at S0mA & 604v 3 amp
EHT Translormer 5000v

o woolausromssanesebee o s
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HONEYWELL PROGRAMMER
This is « drum timing device, the denm heine
calibrated to equal divisions for ewitch-
actiing purpoees rit!f: trips which are

& Siastable for

ire Aleo arranged to sllow 2 operations
per switch per rotation. There are 15
chapgeover mire ewitches each of
10 amp type operated® by the trips.
thus 15 circults may be changed per
revolution. DPrive motor 13 mains
operated S reve per min. Some of the :nany uses of this tiner ane Maehitwry
coptrol- Bmkr firing. Dispensing and Vending machines. Display llghtl.ug
d and algns. ete. Price from makers probably over £20 each,
Special suip price £0-88. £1-00 Post and VAT. Don‘t miss this u_rrm“'hrgn!n

BREAK-DOWN UNIT

Contains hundredes of useful partr some of
which are as follows—66 sjlicon diodes equiva-
lent CA91. 68 resletors, nioetly § watt 5%
-covering a widc range of values 4 X -1 infd
400v mfd condensers, 18x-01 mid 100v con-
densers, 2 EF chokes Bx Bf valve holders, 1
x 4FCchoke, T x 135v tranaformer, 1 boxal unit
coutaining 4 delay lines aleo tag panels, trim-
mer cundenstrs, suppresors. ¢tc.. on a useful
chassia sized approx 2 xB6” <% Only 761
(the 66 diodes wonld cost a{ least 10 times this
amount). This is = xnip not to be missed. Post
apd VAT 75p.

HORSTMANN 24-HOUR TIME SWITCH
Vith § poaition programiiet. When fitted to hot water
syatems this could programme as follows:

Prograime Hot Water Central Heating
or o
1 Twice Daily oft
2 All Day
3 Twice Daily Twict Dally .
4 All Day Day Saeissansi
Continuonsly Continuously
ﬁmublc of course, to programme other than central heating el hin waler, for

fostance, programme upstaira and downstairs electric heating or healing and
cooling or taped muslc xnd radio. In fact, thers is no limit to the versatility of

Frogrammer, Mains operatéd. Blze 3in x $inx 2in deep. Price £5-80. BOp
Post and VAT. Al fllustrated but less case.

THIS MONTH'S SN|p S

MULLARD UNILEX

A mainn cpernted 4 + -4 sterec
yatem. Manecitheﬂnmtper-
farmers in the sterco field this would
maks » wonderful gift for almios
anyone In essy-to-assemble modu-
Lar torm and complete with a pair of
Goodimans speakers thie should sell :n
about £30—but due to A special bulk

bur and a& an incentive for you to
buy thls month we offer the system
complete with speakers at only
£15-88 including VAT and postage.

GPO PUSH BUTTON DIALLING UNIT

Wil take the place of the normal rotating dlai has 10 numbered

keyn, »o snitable for other digital rystems. A desk mounting =
unit with robber teet, this is a very intricate and expensitr

plece of apparatus. New and unused-—car price only 29 each

+ #1-36 poat aod VAT.

TWIN OUTPUT POWER PACKS

Thesc have two scparatély R.C. stioothed ontputs
»0 cAn operate two battery radios on & stereo wund
without cross modualatior {they will of course
wperate one radio-tape-cansette-calculator in fact any
batters appliance and will zave their cost in & few
wmonthe). fpecs: Full wave nctmcalion Clonble

hard P.V.C. cage—thrre core mafne deam'mhnl
mutpnt—when ordering please state autput voltage
v, 8y, Tiv, 8v, 12v or 24v.

Price £3-95. Post and VAT included.

ONLY £1°50 FOR SEVEN

ELECTRIC MOTORS

7 powertul batt. motore as used In Tacing cars and
power models. Outpui and types vary fof tse In
bundreds of projects—Tools, tcys, models, ete. Al
brand new reversible and for 14-l2v batts. Wiring
diag. inc. VAT & Poet 40p. FREE plan for min. power
station.

BLACK LIGHT

As used In diseotheques and for stage effects etc. Virtually no white Light appears
until the rays impinge on luminous paint or white shirts, etc. We offer 37 8w
tubes complete with starter. choke, Iamp hoiders and starter-holder. Price £2-75
+ 30p bés only #2. Podt & VAT 50p.

178 Watt mn-le] §8-50 + 92p Post and VAT.

EXTRACTOR FAN

Cleans the sir at the rate of 10,000 cubic feet per hour.
Buitable for kitchens, bathrooms, factorles.

rooms, etc. Tt's 8o quiet It can hardly be h.uld Compact,
3§~ caxing comprises motor, hnbhdushcetlt&lmmg
pull switch, mains amd firing b #4256
VAT & Postage £1-30.

Monthly list avallable free; sand long stamped mvelupeL

gnn:mwnmuwu'mmmm-houtwém:l

YOU MAY BE IN TIME

Fnr a valve voit-meter at £7-50—a slgnal generator
-50, an oscilloscope at £12-50 — & frequency
d.andud at £19-50 ax these and many other good
buys were offered in onr December Advanced
Advertising News. 8end S.AE. for A copy todny.
Bubscribers received this List at léast 2 month
ago chances arc best buys will have been snapped
ap 0 whilst writiog why not send £1-26 und
receive the next imsues m* advance.

NOTE: PLUS SIGN AFTER THE
PRICES INDICATES VAT.
Perrite pot 0or {Vinkur) made by Mullard, makers
ref. No. LA 14107402E, clrenlar. elze approx.
1% % %% a'size which is the same as the one
gpecified for the Scropio car fgnition systent. Price
only 60p + 4p per pair. Post 15p + 1p.
12v D metor made by Smithe, powedu] ideal for
ear blower; motar size 47 long X fdnm-:kr,}
spindle, 137 long- &2 4 66p. Post 40p +
Plinth and cover lor BSR plinth Is teak co!onr and
cover [s emoky. Specinl offer £4 + £1. Post £1 +
25p. Covers available separately price £2 § 50p.
Post. £1 + 23p.
Plinth aad oover for EP25. Thin is a deeper, rather
nloer plinth, unjortunately more expensive.
Pricc £6-60 + £1-37. Poet £1 + 20p.
Central haating controller. the Randall Mark 3, as
fitted to Trianco yod many other central heating
systema. Has a2 two onfoff per 24 houe clock
switch and a 7 position -e!ecmr ewitch. Price
26:60 + 32p. Postage $0p +
Light for growing. umgbukl.hedocknmkes
ua realise how short daylight is during the months
ot Novenber, Deceniber, January and February,
As plants eannot grow withoat light, shorl day&
represent a loss ol growing tinic which can
sapplemented by using Haurescent l]gh!lng
evpecially important now that heating represents
such an expensive Item. We can offec & vers cheap
form of flucrescent lighting, (we do not think any
other irm can beat our price), 50" of Quorescent
light £20 + £1-60 if you can collect, or £25 + £2-00
If we have to despatch by Britinh Road Services.
For this you get 10 X 5' tubes, 20 tube ends,
10 chokes, 10 starters and holders and 20 tary
elips {or mounting the tubes. You only have to
mx:ply the wooden batiens and wiring op wire.
not misx thic offer—only 50 parcels now

Conavscting wirs. Bultable for joining mp these
Blmreseent'ligbh is available, price 85 + 409 per
100 metrea. This ls a good qn:hty fat, twin wilk
heavy duty insulation. Post £1 + 8p per recl.

70 strandsd wery heavy duty wirs ruted at 15 amps
but will carry considerably nmore thxn thin 500
me'.red.nlmanl! 210 + 80p per drum. Carriage
22 4 16p.

Maltl-range test metar. 11 ranges all aelected by
central switch, firstclazs two jewel movement,
Japanese made. The right size to put m your
pocket, always cAITy ope with you to save your
legs and earn your mopey. Ranges as follows:
AC 10. 50, 250, 1,000: DC 10. 50, 230, 1.000.
Resistance 0—150 000 ohms. Carrent 0-1 0-100. A
big purchase of these enables nz to offer at. $4-56 +
SEp {post £0p + 3p), Which iz very little more than
we originally sald these 10T, 6 years ago.

$v Batiery operated record player motory, on plaie
with turntable and mat. Prive 24 + £1- Post

50p + 13p.
wo;: maotor, malns operated, makes 1 rex
in 4 hours, made by the famons Emlthe Company.
Price 41-50 + 12p. Poat 10p + 1p.
We bave othcr
ypes from §2 upwards, depending on condition,
ubineu for portsble pisyers and radios from %9
upwards.
Key chain radio (microsonic). Whilst clearing out
out Park Biroct store we came across a box of
these, brand new, just as they left the factory,
some had suffered in tranait and storage but we
tested them all and quite a ot are in working
order. You might know somecae who would 1lke
one for Christmas. We have not got many but are
offcring at 22 each. Post 40p + 10p. Flease note
thi is just for the radlo in Ita zipped
carrying cue 'l.'h- re-chargeable batterim have
1ai and e0 we are not
Including thees

Thermortat with apﬂlhry 'lt.b Eennor iohud by
approx. 1 metre of
ture range 0-170%C cnp.\ble o( n-lu:hm; 18 amps
at 250v. Made by the famona Rance Company
with scréwed thread and spindle rather Ike &
volume control—hsas dozéns of applicatione.
Offered at oniy Hp + €p. Post 12p + 1D.
Aerials. For and long wave, wound andd
ftted on ferrite rod, 6~ long by }~ diamater.
Price 80p + 15p. Poat 10p +
Smoke, fire and pis alarm (IAM Mark T0). Winter
is the worst time for fires because more beater:
are wed. Even all eleciric homes are now be-
coming an increasing fire risk. Celour televizion,
blower heaters, electric blankets have all been the
caues of tragie and disastrons fires. w0 the need for
in the home greater every day.
Do not lesve it untll it 18 t0o late] The money
invested in our BAGA Mark IE spread over fits
nsefol life is negligible compared to the life of one
of gour dear ones. The BAGA will trigger off when
the leve] of smoke, gza of hca& umd.l noHnal.
Prioc 418 + £1-20. Poat 75p + 6
Blowsz/fan by Smithe, maker's rd ‘FFB 0701-022.
This is & mains operated blower. the special featare
being t.hlt the moto.r Is mounted iudda the
vers compact. Fan

[0 BULL (ELECTRICAL) LTD.

(Dept. E.E.), 103 TAMWORTH ROAD,
CROYDON CRO IXX.
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a Add 30p pet! to cover putuge and VAT 25%
i

|

i

o0 making this
housing size approx. .i'xSI' ontlet size 3% 31",
Price £5-75 + 48p. Post 80p +
Dial thersmomster by Rototherm, indh:tea from
50F to 250F, dial aixs 347, chrome and glass front,
7&9+6meth+]
Rocker switch 13 amp 250+, white, small anaplin
fixing tnto ohkmg hole, size approx. 1 x t*
engraved --onfoft . 25p + 2p. Post 1p.
133
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Now...the most exciting Sinclair kit ever

The Black Watch kit

At £14.95, it’s

% practical—easily builtby A B - The Black Watch by Sinclair is unique.

{ anyoneinanevening’s v === Controlled by aquartzcrystat...
_straightforward assembly. j powered by two hearing aid

: batteries...using brightred LEDs to

*xcomplete —rightdown to (¥= ‘ show hours and minutes and

strap and batteries. ®e 1 Ty minyutes and seconds...it's also

= styled in the cool prestige Sinclair

fashion: no knobs, nc buttons,

no flash.

The Black Watch kit is unique,
too. [T's rational—Sinclair have
reduced the separate

== componentsto justfour.

it's simple —anybody who can
-/ use asolderingiron can

7 assemble a Black Watch without
difficulty. From openingthe kit to
wearing the watch is a couple of
hours’ work.

* guaranteed. A correctly-
assembled watchis
guaranteed for ayear It
works as soon as you put the
batteriesin. On a built watch
we guarantee an accuracy
within a second aday-but :
building it yourself you may be
able to adjust the trimmer to
achieve an accuracy withina
second a week,

The special features of The Black Watch

Smooth, chunky, matt-black case, Large, bright, red display—easily read Runs on two hearing-aid batteries
with black strap. (Black stainiess- at night. (supplied). Change your batteries
steel bracelet available as extra~ Touch-and-see case— yourself—no expensive jeweller's
see order form.) no unprofessional buttons. service.

-
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| The Black Watch-using the unique omplete klt

| Sinclair-designed state-of-the-art IC.

| Thechip... ...and how it works '

: The heartof the Black Watchis a Acrystal-controlled reference is used

| unique IC designed by Sinclair and to drive a chain of 15 binary dividers | [ |

i custom-built for them using which reduce the frequency from ‘ ; .

| state-of-the-arttechnology— 32,768 Hz to 1Hz. This accurate The kr'lt f:é'éﬁg's“ e

| | integratedinjection logic. signalis then counted into units of En'; e Sinclll e e

i Ak ] 5 4 seconds, minutes, and hours, and on o Zliliefl) 2lCES]

i ':;ms chlg_ofrf‘lla(:‘%n meta Sy orrﬂy requestthe stored information is . encapsulated quartz crystal

|| SmmxSimmandeontansouet s Processedby inedecodersand

i ; display drivers tofeed the four . capacitor

I = a)reference oscillator 7-segment LED displays. When the . LEDdisplay

{ b) divider chain display is notin operation, special B

i c) decoder circuits power-saving circuits on the chip . opsiti e

g d) display inhibit circuits reduce current consumption to only P -

§ e) display driving circuits. a few microamps. Eage”esl_

o~ 3 . Dbattery-clip

b The chipis totally designed and LED display . black strap (black stainless-

i manufacturedin the UK, andis = steel bracelet optional extra—

| the firstdesign to'incorporate see order form) i

] all circuitry for a digital : ‘ a7

| watch on asingle chip . fullinstructions for building

i : and use.

F All the tools you need are a fine

[ soldering iron and a pair of cutters.

i If you've any queries or problems in

i building, ring or write to Sinclair

F‘- service department for help.

i

|

i

i

Trimmer
i Quartz crystal
I
2000-transistot siliconintegrated circuit |

i Take advantage of this no-risks, If s ~ :'7]

f money-back offer today! Yo: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR.
The Sinclair Black Watchis fully | |
guaranteed. Return your kit in original

i condition within 10 days and we'lt | Please send me Total £ |

] refund your money without guestion. ‘
All parts are tested and checked before I __ (qgty) Sinclair-Black Watch *lenclose chequefor£. ... I
despatch—and correctly-assembted kit{s) at £ 14.95 (inc. black made out to Sinclair Radionics i td
watches are guaranteed for one year. I steap, VAT, p&p). e and crossed. I
Simply fill in the FREEPOST order R st et {atyrblack stainless-steel * Please debit my *Barclaycard/Access/
form and postit—today! I bracelet(s) at £2.00 American Express accountnumber I

B ! 2 {inc. VAT, p&p). bR

Price in kit form: £14.95 (inc. black I I
strap, VAT, p&p). I

i By a : I Name~Ss il s = e s S, l
G ] i W R MR e
Sinclair Radionics Ltd, %
London Road, St lves, l e A S T == == e I
Huntingdon, Cambs., PE17 4HJ. EE/3
Tel: Stives (0480} 64646. e — = = o - — |
Reg.no: 699483 England. VAT Reg. no: 213 8170 88. Please print. FREEPOST-no stamp required, - *  *Delete asrequired
e — ey _ -— T - [ T e .
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A NEW LINE

At the service of all. That is a good motto
for electronics. We in our own modest way
endeavour to see that this is really true. But
one sericus omission on our part was recently
brought to our attention by a reader whose
interests include fishing. Just how we managed
to overleok two or three million anglers for so
long is just unexplainable. But this default has
at last been rectified and this month’s Angler’s
Aid should make amends. ‘

Concerning the ethics of employing technical
aids such as this bite indicator in a sport, we
leave this for others more conversant with
angling to argue about. At least we know such
devices have been around for quite a while and
they are widely used amongst members of the
angling fraternity. Our’s is not to reason why—
but simply to make available.

SPECIAL REQUESTS

As regular followers of EVERYDAY ELECTRONICS
will know, we strive to bring electronics into all
walks of life through the medium of simple and
inexpensive projects. Angling apart, there are
bound to be other hobbies and special interests
that have not so far received due attention in
the pages of this magazine.

The fault is not entirely ours! We must rely
upon those who have special (and maybe
obscure) interests to make their case.

Our April issue will be published on Friday, March 19

EDITOR F. E. Bennett o
ART EDITOR |. D. Pountney @

‘erday =
ronics

ASSISTANT EDITOR M. Kenward ®
P. A Loates ®
ADVERTISEMENT MANAGER D W. B, Tilleard ®

PROJEC
THEORY...

-

We are always open to suggestions and where
a genuine need is demonstrated we will be
happy to investigate the possibility of applying
electronics to meet it. We cannot guarantee the
outcome of any investigation of course. And
please remember, although electronics can do
wonders, we have to limit the complexity of
designs to keep within the general scope of
this magazine. If there is a suitable solution, we
will be glad to publish it.

DON'T CHANCE IT!

Difficulties in obtaining particular issues of
EvERYDAY ErLECTRONICS are reported to us from
time to time. This causes us much concern. If
we know the nmame of the local newsagent or
other supplier, our circulation department will
always investigate. But we must emphasise the
necessity for the customer to let his supplier
know, well in advance, his requirements. A firm
order is the only way that prompt and unfailing
supply of EE can be assured. To rely upon pick-
ing up a copy casually will lead to disappoint-
ment sometime or another—so why risk it?

TECHNICAL EDITOR B. W. Terreli 8Sc.
K. A, Woodruff
P. Mew

@ IPC Magarines Limited 1976. Copyright in all drawings, photographs, and articles pubhshod in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.

All ressonable precautionsare tgken by EVERYDAY ELECTRONICS to ensure that the sdvice and dats given to readers are reliable,
Wa cannct, howsver, guarantee it, and we cannoc accept legal responsibility for it. Prices quoted are those current as wa go to press.

Editorial Department: Everyday Electronics, Fleetway House, Farringdon Street, Londen EC4 4AD. Phone 01-634 4452,

Advertisament Department: Everyday Electronics Advertisements, King's Reach Tower, Stamford Street, London SEI 9LS.

Pﬁone 01-261 5148
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_.EASY TO CONSTRUCT
L. .SIMPLY EXPLAINED

VOL. 6 NO. 3 MARCH 1976
CONSTRUCTIONAL PROJECTS

ANGLER’S AID—BITE INDICATOR Provides an audible alarm when fish bites by Peter J. Homer 138
’PHONE BELL REPEATER Remote indication of ringing by F. G. Rayer 142
TACHOMETER. Easy to build car rev. counter by B. W. Terrell 156
SNAP INDICATOR Prevent arguments with this design by L. Green 168

GENERAL FEATURES

EDITORIAL 136
SHOP TALK Component buying and new droducts by Mike Kenward 141
TEACH-IN 76 Part 6 The Transistor by A. P. Stephenson 146
TEACH-IN 76 MATTERS ARISING 150
BOOK REVIEWS 50
YOUR CAREER IN ELECTRONICS Passive Companents Manufacture by Peter Verwig 151
FOR _YOUR ENTERTAINMENT Light Shows, An Unusual Record and Watch[Calculator by Adrian Hope 154
COUNTER INTELLIGENCE A retailer comments by Paul Young 155
EE KIT REPORT Sinclair Black Watch 162
READERS’ LETTERS Ycur news and views 165
PHYSICS IS FUN A circuit breaker by Derrick Daines 166
PROFESSOR ERNEST EVERSURE The Extraordinary Experiments of. by Anthony . Bassett 171
BRIGHT IDEAS Readers’ constructional hints 174
PLEASE TAKE NOTE 174
DOWN TO EARTH dB Megsurements by George Hylton 176

~ BACK NUMBERS, /(o DAt

LETTERS AND BINDERS ‘- | | LEARNERS |

~ Wae are unable to supply back copies of Everyday Eleciron.
ics or reprints of articles and cannot undertake to answer
resdaers’ letters requesting designs, modifications or Informa- e
tion on commercial eguipment or subjects not published by
us. An s.a.e. should be enclosed for a personal reply. Letters

concerning published articles should be addressed to: The 1 Next month’s issue carries a

Editer, those concerning advertisamenis to: The Advertise-

ment Manager, at tpn addresses show?:. opposite. SpéCi al su pplement aimed at
Binders for volumas 1 to & (state which) and indexes for you
volumea 1 and 2 available for £1-85 and 30p respectively, in- 3

. cluding postage, from Binding Department, Carlton House, See page 161 for details.
.~ Great Queen Street, London; WC2E 9PR. ] . - =
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SIMPLY _
The rod is rested after casting out and the
line Is inserted between two contacts.
When the unit is turned on and the line is
pufled out of the contacts the audio oscll-
lator wlill operate causing a note to be
heard from the loudspeaker.
LOUDSPEAKER
OUTPUT
CIRCUIT
3 - . z : Switch S2 (Fig. 1) is the normal on/off switch
HIS is a _simple project that will be of whilst S1 is a special spring-loaded switqh which
special interest to the fisherman who . L1 open by the line being passed through it.
Iedg_ers, or uses two rods Sone for float  when the line is pulled by a fish it slips out of
fishing and one for ledgering). The rod S1 allowing it to clese and sounding the alarm.
is placed on the bite indicator (after The circuit is a simple multivibrator, oscilla-
casting out); when the fish take the bait  ton is achieved by TR1 and TR2 switching on
and pull the line a bleep will be heard and  and off alternately, at a frequency determined
the rest is up to the skill of the fishermanto DY Cl, C2, R2 and R3 these are chosen to provide
catch the fish oscillation in the audible frequency range. As
' : TR2 switches on and off, it causes an audible
tone to be heard in the loudspeaker LS1. Resistor
R4 limits the current flowing in TR2 but allows
enough to provide a reasonable output.
) -
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Fig. 1 The complete circuit diagram of the Bite
Indicator

CONSTRUCTION

The prototype box was made with plywood
10mm thick for the sides, top and bottom and
3mm thick for the front and back. The size of
the box in the prototype was 200X100 X 50mm.
Front panel drilling layout is given in Fig. 2.

j A.tank cutter was used for cutting the hole for
I LS1. When all the holes are drilled the box can
be painted, when the peoint has dried, glue a

! 75mm square of speaker gauze over the hole

= I

*

INDICAT

r 7% 3 ‘ *

i ESTIMATED COST
PO DANCE G COMPONENTS w

excluding V.A.T.

£1.80
excluding case

*Based on prices prevaiting at
time of going to press )

3 s "r{ %F—"-‘ —5“'&"
Eﬁeryday flec?omcs, March 1976
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" Components....

Resistors
R1 2-2k)
R2 27k}
R3 270
R4 100Q2
All W +£10% carbon

Capacitors
C1 0-47uF
C2 0-47uF

Semiconductors
TR1,2 OC81 or similar pnp

Miscellaneous
LS1 8C miniature loudspeaker
51 formed from brass—see text
$2 s.p.s.t. swiich
B1 9V PP3 battery
Plain 0-15inch matrix board, 15 by 10 holes
connecting wire, 4BA fixings, materials for

A 'case. J

WLV
dOHS

33S

then glue the speaker LS1 into place. Insert a
11, X35 inch BSF bolt i the bottom of the box,
for the bank stick, this must be as tight as
possible. The rodrest for the top of the indicator
was made from an old wire coat hanger, bent
into shape (Fig. 2) and bolted to the top of
the box.

Switch S1 was made from two brass saddle
clips straightened out, cut to size, bent into
shape (Fig. 3) and bolted to the box with two
4BA screws. The contacts are set so that the
clips are touching each other making the switch
closed.

To commence construction of the circuit board
first cut the board to size and file up the réugh

By PETER J. HOMER

edges. Next drill the hole for mounting the
board and then insert the ccmponents and con-
necting leads.

The indicator is wired up as shown in Fig. 2.
Assemble resistors and capacitors first, then
TR1 and TR2 using a heat shunt as they are
being soldered, wire up the speaker, switches
S1 and S2 and battery clip. A terry clip was glued.
into the box to hold the battery in place. Finally:
screw the circuit board inte place and test the
unit by simply switching on,

In use a rod is rested on thé unit and the line
threaded through S1 holding it open, when the
line is pulled by a fish it slips-out of Si and the
alarm is set off. . 0]

B e 139
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Fig 3. Construction of
switch S1. The two con-
tacts are held open by the
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Fig. 2. The circuitboard layout and wiring and the complete construction of
the Bite Indicator
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New products and
component buying
for constructional

projects

SHOP

TALK

ByMlke Kenwc:rd

ROM time to time we get readers’

letters pointing out what appear to
be large discrepancies between our
published approximate cost and what
the reader has had to pay for his
parts, Sometimes the reader is very
upset about this, quite understand-
ably, as the project which he thought
he was going to get for £5 actually
costs him £8 to finish. We always
take care to look into these letters to
see what has gone wrong. We have
found that we made a mistake in
costing the Stabilized Power Supply
Unit (Jan. 76) the approximate cost
should have been £10-50.

However in most cases we have
found that our prices are about right
and thatthe readers’ costis increased
for varipus reasons, One of these
reasons Is often that he purchased
all the parts from a single supplier
and that supplier charges slightly
more for each item that others do.
Thus on a unit containing some 20
or so components the cost has risen
by about 80p. Most people would not
complain about this order of differ-
ence on a project costing about £5
but this is where the second point
comes into play.

One must remember that the total
price the reader pays always includes
V.A.T. and, on some projects about
40 per cent of the V.A.T. would be
at the 25 per cent rate. Thus on a
project which we costed at £5 (and
for which the parts cost £5-80) you
must add 58p for V.A,T. at the higher
rate plus another 28p for V.A.T. at
the lower rate. We now have a total
increase, including the 80p mentioned
above, of over £1-60. Therefore the
total cost would now be about £6-60
instead of £5.

Everyday Electronies, March 1976

This is obviously a hyperthetical
case but it does illustrate how it is
easy to pay considerably more for
some projects than our quoted
approximate cost, Remember we do
not include V.A.T. in our cost due
to-the two rates, and sometimes we
do not include the cost of specialist
items such as cases which could be
made by constructors or for which
large price differences may occur.

Whilst on the subject of V.AT. it
is worth noting-that some very small
mail order firms are not registered
for V.A.T. and do not charge it on
components sold,

A reader’s letter published in this
issue concerning the cost of the
Stabilised Power Supply Unit in our
January issue illustrates the points
mentioned above. We should point
out that we do not go out of our way
to find the lowest price for each item,
we price the units from various
catalogues but we do use those
catalogues that we know to be
competitive, and feel this gives a fair
indication of price to the reader.

Telephone Bell Repeater

Most of the parts for the Telephone
Bell Repeater should be readily
available from component suppliers.
The Friedland bell transformer is
available from most electrical shops
and stores selling electric door bells.
The other components which may
not be readily available are the MC35
crystal mic insert and the Verocase,

however both these should be avail- .

able by mail from the larger suppliers
that advertise in our pages.

This is the type of project that
could be supplled by a single com-
ponent supplier but take note of what
goes before and check prices first.

Snap Indicator

Very few parts are used in the Snap
Indicator-and none of them should be
difficult to obtain. This proiect will
be very cheap to make provided the
wooden case is used as shown. In
this type of project the cost of a case
is often more than all the other
components.

Tachometer

The most expensive item for the
Tachometer will be the meter, partic=
ulafly if a 240 or 270 degree movement
is used as shown in the photographs.
The prototype used a meter from
Henry's Radio but they tell us they
are unable to get any more at the size
and the larger one—72mm sguare—
costs £7:50 including V.A.T. Ob-
viously this makes it a very costly
project and most people would opt

for a normal meter or for an edgewise
type, either of which should cost
about £3 to £4. It is possible that
some other suppliers have stocks of
the smaller 240 degree meters at
better prices but we cannot find any
in our catalogues—incidentally
Henrys do not list the above type
(which is a T75 meter) in their new
catalogue, because they were unable
to obtain stocks until recently.

Bite Indicator

Once again no problems with
buying components for the Fish Bite
Indicator and, as suggested for the
Snap Indicator, the use of 2 hcme
made case will ensure that this
project is cheap to construct. The
connecting clips of a type 1289 4-5V
battery couid be used for the contacts
as an alternative jo the parts
suggested.

See Shop Talk!

We recently published a note
about our See Shop Talk notices being
upside down. This seems to have
done the trick as we now get fewer
gueries about component supplies
that have already been dealt with in
this page.

Having said that, we note that there
are two in the post today!

Circuit Board Vice

A new circuit board vice has
recently come our way from a firm
called Cass of 73 Shirley Road,
Southampton. The vice, shown in
use below, costs £4-25 plus V.AT.
at 8 per cent plus 65p postage; we
make that about £5-24.

Since receiving the vice they have
informed us that a later version will
have jaws that revolve in two planes
with wing-nut tightening.
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—HOW IT WORKS - =

Sound from the telephone bell is picked up
by a microphone and passed to a high gain,
two transistor amplifier (TR1, TR2). The
amplified sound is then passed on to a second
two stage amplifier (TR3, TR4) which can be
adjusted (using VR1) to amplify only the sound
of the beil.

A buzz in time with the ringing of the bell is
heard from the speaker.

o)

MICROPHONE

HERE are occasfons in the home when the
door or telephone bell may not be heard—
as when watching TV or otherwise occupied in

another room, or when upstairs. In these cr-

cumstances, the unit described here can be used
to ‘“relay” the warning to any other room re-
quired. ;

As the unit is sound-operated, no connection
has to be made to any other circuit. It is in fact
illegal to make unauthorised conmections to a
telephone.

The unit is designed so as not to relay speech,
but to produce a “buzz” in the remote, warning
speaker. It can be operated from the internal
power supply from 240V a.c. mains, 6r can be

run from a 9V battery. As the stand-by or rest-
ing current is under 1mA, battery operation is
quite feasible when the unit will. merely be
switched on while watching TV ir another room,
or in similar circumstances.

REPEATER CIRCUIT

Fig. 1 is the complete circuit for mains opera-
tion. A smail crystal mike insert (MIC 1) in the
case picks up sounds from the bell.- These are
amplified by TR1, which is biased into its ampli-
fying region by R1. The amplified signal appears
across the collector load R2, and is coupled by
C1 to the second amplifier TR2,

These two stages provide. high gain, but re-
quire very little current from the power supply.

The collector load of TR2 is a preset potentio-
meter VR1. This allows sensitivity to be reduced,
in those circumstances where sounds other than
the telephone bell would operate the alarm.

(coR e ESTIMATED COST*)
GUID. OF COMPONENTS
ONWY excluding V.A.T.

. £4.00

excluding case

*Based on prices prevafling at

time of going to press j

By F.G. RAYER

= = .
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Fig. 1 The complete
circuit, diagramn of the
Phone Bell Repeater.

OPTIONAL 9V BATIERY CONNECTIONS
SHOWN THUS 2 Q

|

E L

Normaily, TR3 is not conducting since its base
is grounded by R4, so there is no voltage drop
across R6, and TR4 is also cut off. When ampli-
fied audio signals reach TR3 via C2, TR3 con-
ducts, thus moving TR4 base negative so that it
also conducts.

Operating conditions are arranged so that low
level sounds do not receive amphfication by TR3

{ and TR4 in the way usual in an audio amplifier.
i The high level sound (bell) causes TR4 to con-
' duct heavily, . to produce the “buzz” in the
| speaker. Resistor R7 is to limit peak carrent
i through the speaker.

MAINS OR BATTERY OPERATION

B The bell transformer T1, has a secondary
with three tapping points. The 8V tap is used.
The voltage is rectified by the silicon rectifier
D1, and about 12V wiil be produced across the
[ reservoir capacitor C4.
5 No on/off switch is fitted, because the unit is
| permanently plugged in, T1 being intended for
| continuous running, as with a bell circuit. Cur-
rent drawn is extremely small.
When battery operation is preferred, C4, DI
and T1 are omitted. A 9V battery must then be

provided, and is connected in the polarity shown.-

An on/off switch is included in one battery lead,
and is fitted to the end of the case. Very many
hours use can be had from a battery, and the
change to 9V {from the 12V mentioned) makes
little or no apparent difference to working.

COMPONENT BOARD

.Components are positioned on the perforated
board as in Fig. 2. First drill holes for the two
6BA boits used to secure the board i the case.

Pass the wire ends of resistors and capacitors
through the holes, bend them over, cut to length,
and solder connections as shown on the under-
side. Electrolytic capacitors C3 and C4 are placed
with the positive and negative leads as indicated.

The preset potentiometer VRI may be the flat
or upright rotary type, or the long slider type
shown. With the latter, a thin flexible lead must
be soldered to the slider, and this is copnected
to C2.

Provide thin flexdible leads 5.to 8cm long for
the microphone. The lead from the negative line
runs to the microphone case tag, and the remain-
ing lead to the insulated tag.

Leads are also soldered on to run to the
speaker jack socket (SK1). Also fit a red lead
from C4 positive, and black lead from negative,
for the conmections to rectifier positive and T1
sécondary. If a battery is to be used instead,
these leads will run to it (with an on/off switch
inserted in one connection). In this case, solder
on positive and negative clips. Polarity must be
-correct.

Fit the transistors so that their leads come as

- .

- - -REPEATS ANYWHERE

- T3 i
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in the underside diagram. Lengthy and unneces-
sary heating of these joints must be avoided,
when soldering them.

FITTING IN CASE

The arrangement of components in the case
is shown in Fig. 2. A ring of holes is drilled to
match those in the microphone insert casing.
Also drill holes for the mains cord, speaker out-
let, and 6BA bolts to secure the transformer
and circuit board. These bolts may be counter-
sunk, to avoid damage to polished furniture.

With the circuit board, bolts can be passed
up through the case, and through the board,
with extra nuts to give clearance and lock the
board. Alternatively terminal heads can be run
on the bolts passed through the board, to re-
ceive short countersunk headed:bolts passed up
through the case.

Connections are made as in Fig. 2. The micro-
phone is secured with adhesive, used sparingly
so that it does not enter the holes.

A reasonably long mains cord is required, and
should be 3A or similar type. Use brown for L,
blee for N, and yellow-green for E. The other
end of the cord goes to a 13A type plug with 2A
or 3A fuse. If a voltmeter is used to check the
d.c, voltage across C4, this is around 12V because
C4 charges up to the peak potential of T1 second-
ary.

REPEATER USE

A suitable lead of 3A or similar twin flex is
fitted with a plug for the jack socket. This lead
runs to a speaker, which is best fitted in a
cabinet, for a neat appearance. Any speaker
with an impedance of three to 15 ohms is suit-
able, and i can be a 9cm (3in), 12-Tem (5in) or
even larger unit, as preferred.

Set VRI near maximum. Snapping the fingers

.near the microphone should produce a loud
click or bang in the speaker. The unit is placed

é Components.... ™

Resistors
R1 2:2MQ
R2 22kQ
R3 2:2MQ
R4 1-2MQ
RS 2-Tk)
R6 12kQ
R7 220)
All £5% W carbon

WIVL
dOHS

Capacitors
C1 0-05u«F polyester
C2 0-1xF polyester
C3 100uF elect. 10V.
C4 1000uF elect. 16V.

Transistors
TR1 BC108 silicon npn
TR2 BL107 silicon npn
TR3 BSYY5A silicon npn
TR4 OC83 germanium pnp

Miscellaneous
T1 200/250V primary, 8V secondary Friedland
bell transformer
VR1-5k preset potentiometer, linear or
rotary
MICt1 Crystal microphone insert type M35
PL1, SK1 Miniature jack plug and socket 4
LS1 3to 15 speaker (see text)
Plain perforated circuit board 0-15in matrix,
17 x 10 holes; Vero standard box type
90-30-087; Mains cable; 4BA fixings.

\ SR

as convenient near the telephone, or other beil
to be relayed. A test should show that the
speaker produces a “buzz-buzz” or similar souid
matching the ringing of the bell. =

MINNIE

DON'T A%k ME WHAT
|

JACK MADE IT, S0 ONLY HE
KNOWS: BUT FROM THE WAY
TS KEEP GOING

...I THINK IT'S A GADGET THAT
REGISTERS INCREASES IN FOOD
PRICES AT THE SUPERMARKET.




Part Six
- 6.1 THE TRANSISTOR

The components described so far have all been
~“passive” a general term used to indicate their in-
ability to amplify current or voltages. Such com-
ponents are very useful as a support team but are
unable, by themselves, to produce interesting or
sophisticated circuitry.

The first practical amplifying device (“active’
component) was the valve, or more specifically, the
thermonic valve. These devices were invented just
before World War 1 and remained unchallenged until
1948. In that year the transistor was born, and as far
as the valve was concerned it was the beginning of
the end. We shall consider only transistors in this
series as valves, except in certain specialised areas,
are becoming obsolete.

Transistors are made of crystaline materials known
as semiconductors. There are several basic divisions
of the transistor family: the field effect transistor
(f.e.t), the metal oxide silicon transistor (m.o.s.),
and the most common species of all, the bipolar
transistor. The term transistor used from now on in
this series should be taken to mean the bipolar
transistor.

It your inferest in electronics grows, you may
eventually want to know the theory behind the opera-
tion of the transistor but, at this stage, such know-
ledge could be confusing and off putting. We shall
therefore take its operation for granted and concen-
trate only on behaviour and uses for the device.

Transistors can be either pnp type or npn type but
we shall concentrate on the most common of the
two, the npn type. Both types were specified at the
beginning of the series.

6.2 CONSTRUCTION AND SYMBOLS

The transistor.is simply a “sandwich’ made from
two kinds of semiconductor material known as (a)
n-type which contains free negative charges (elec-
trons) (b} p-type which contains free positive charges
(known as holes because they represent places
where electrons should be but are not.)

Three wires are brought out from the sandwich
named the collector, base and emitter, see Fig. 6.2a.

The circuit symbol should be carefully studied
because experiments will fail (and transistors pos-
sibly destroyed) if you get the wires mixed up, Note
that the arrow head is always the emitter but points
in a different direction for npn and pnp types. The
base wire which comes from the middle of the sand-
wich is particularly sensitive and vulnerable. The
BC107 used almost exclusively in your experiments
is an npn type and Fig. 6 2b shows the lead out con-
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COLLECTOR COLLECTCR

EMITTER EMITTER

Fig. 6.2a. Schematic -of the construction and circuit
symbols for npn and pnp fransistors.

nections viewed from the underside. Be careful of the
outer metal casing because it is internally connected

to the collector, :

Fig. 6.2h. The lead outl connections
of the BC107 as viewed from the = ;cm

underside.
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6.3 OPERATING CONDITIONS FOR THE NPN TRANSISTOR

The outstanding property of a transistor can be
stated very simply:

A very small change of current between base
and emitter causes a large change of current

between collector and emitter.

However, the transistor wili only co-operate if it is
supplied with correct voltages and what is more
important, of the correct polarity.

Although we have agreed not to worry too much
about the theory of operation, it will be helpful to
know that a transitor may be considered as two
diodes connected back to back, see Fig. 6.3a. A
fragment of a-material joined to a fragment of p-

material is all that is necessary to produce a junction

diode; the n-type is the cathade and the p-type is the

Fig. 6.3a, To explain some properties of
a fransistor it can be considered as two
diodes connected back-to-back.

anode. An npn sandwich is therefore two diodes
back to back sharing a common anocde in the middies

..The correct operating conditions, mentioned above

are as follows.

(8) The base emitter diode must be forwarded biaséd,
i.e., the base must be positive relative to the
emitter.

(b} The base collector diode must be revérsed
biased, i.e. the collector must be positive relative
to the base.

Fortunately, it is unnecessary to use two separate

batteries to supply these different voltages—we can

easily use resistive voltage drops from one common
battery.

6.4 ELECTRON FLOW IN THE NPN TRANSISTOI-!

Current behaviour of a transistor is shown in Fig.
6.4a and operates as follows.
(a) With switch S1 in the base lead off, there can be
no currents anywhere because (i) the *‘bottom" diode
has no forward bias (ii) the two diodes can pass no
current from emitter to collector because they are
back to back.
{b) When S1 in the base lead is closed it will cause
the bottom diode to be forward bilased causing a
stream of electrons to flow from the negative terminal
of the battery through the emitter towards the base.
But (and this is & big but), when the electrons reach
the base only a few of them "turn left” to form base
current /. Most of them carry on to the collector
because it is at a higher positive potential than the
base.

So we have the following currents in motion,
emitter current (/) flowing from battery negative,

6.5 CONVENTIONAL CURRENT

Shown in Fig. 6.5a is the previous circuit redrawn
including the circuit symbol of the transistor and a
few ‘‘extras”. Note that direction of current arrows
have beenreversed to conform to conventional cur-
rent flow.

The 0-6 volts shown across base and emitter should
be expected from last month's article on the diode.
A diode when conducting drops about 0-6 volts.
The 8-4 volts across R, is due to Khirchoffs law of
voltages (0-6 + 8-4 = 9). It is important to realise
that these two voltages are predictable without know-
ing the valué in ohms of R, (providing it is not too
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-Fig. 6.4a. Current only flows when switch §1 is closed.

Note that direction refers to electron flow.

base current (/,) flowing towards the battery positive
via the emitter base junction, collector current (/)
flowing out of the coltector towards the battery
positive terminal.

FLOW AND VOLTAGE DROPS

Ry & Re
U S 8LV I
= el il
Bl faov Y b

g S f
05V e
T r 14
Fig. 6.5a. Conventional current flow in a forwéfd biased
transistor.
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We can also deduce from Khirchoff's taw of cur-
rents that the sum of /, and /_ must equal /, or as a
general equation.

] —

It is pertinent at this stage to ask whether this
circuit has any practical uses. The answer is none

6.6 CURRENT GAIN

The base current is very much smaller than the
collector current, how much smaller depending on a
figure supplied by the manufacturers called the static
current gain and has the strange symbol h..

]
A

- 3 e

collector current
base current

- hye = or hee =

For the BC107, he is given as a “typical value” of
200, which means 4hat a base current of say, 10sA
(10 microamps) can “turn on” a collector current
two-hundred times greater (2000zA or 2mA).

The phrase “turn-on™ is correct when we remember

6.7 MANUFACTURERS RATINGS

Ratings mean values of voltage etc which must not
be exceeded. For the BC107 some of the ratings are as
follows:

Maximum volts across emitter and collector: 45 volts
Maximum collector current: 160mA

whatsoever. It does however indicate in a striking
manner how the basic laws and theory we have
learned can be applied to a new, unfamiliar device.

The actual base current depends on R, and must
never be low enough to allow the base emitter voltage
to rise appreciably above say 0-8 volts or the tran-
sistor may be destroyed {minimum R, of 1 kilohm
for a BC107).

Resistor R_ limits the collector current to any
desirable value.

that without base current there is no collector current.

Although the “typical value” for g is 200 (for the
BC107), there are wide variations in individual speci-
mens due to manufacturing tolerances. In fact, A
of the BC107's you have could be anywhere in the
range 110 to 450!

The hge value also depends to some extent on the
actua!l collector current (above figures assumed
/. of 2mA). Because the base current is small, the
emitter and collector currents are aimost equal.
There are an enormous variety of transistors with
different type numbers; the differences between many
of them are trivial. The only reason for our choice of
the BC107 are low cost and availability—there are
probably fifty other types we could have used.

Total power dissipation maximum: 300mW
Maximum reverse voltage across base/emitter: 6volts
Temperature inside transistor must not exceed
175 degrees Centigrade.

6.8 THE OUTPUT CHARACTERISTIC

Although base current has an enormous effect on
collector current the collector voltage has very little.

In fact providing we don’t use too high collector .

currents, we could say that collector current is almost
immune to collector voitages above half a volt.

| OUTPUT CHARACTERISTIC BCI07
= R - Jp=1BuA
E -___-——:.-g= e S -4-—. . b 19"
: -
EL- M S0 B S = 'Ih=|2}JA
¥
g ok e =l = BUA

AP ey f
g L e -_...—»*-_.—-—‘[b_‘}lm
i a
g b o o O A 5 LA
e L e YR A i A e il 7 |

VOLTS ACROSS COLLECTOR AND EMITTER {VgE]
Fig. 6.8a. The output characteristic for a typical BC107
transistor.
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Fig. 6.8b. The oulput characteristic showing effect of
coflector voltage when base current is large.

The graph of Fig 6.8a shows some curves of /;
plotted against V_ for fixed values of /,; these are
called the output characteristic.

Taking the bottom curve (f, fixed at 4.A), we notice
that collector current is almost the same value,
whatever the collector voltage (except at voltages
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jess than 0-5V). This “constant /. effectis shown by
all the separate curves, although.you may have
noticed a tendency towards a slight departure from
the horizontal for the higher current curves,

With very large base and collector currents the
collector voltage does have an increasing effect on
current, see Fig. 6.8b.

TEACH-IN '76 EXPERIMENTS

EXPERIMENT 6A

To test an npn transistor with an-ohmmeter

PROCEDURE

1. Assemble the components on the Circuit Deck as
shown in Fig 6A. 1, and place your “‘resistance"
calibration card (from experiment 3C.1) over the
meter. (See Teach-In Matters Arising, page 150).

2. Touch together the two probes and “zero” the
meter pointer by means of the 25 kilohm potentio-
meter (i.e. set control so that meter reads full scale
which corresponds to zero ohms.

3. Hold the black probe (negative) on the base terminal
of TR1, and the red probe (positive) on the emitter
terminal. The meter should show a high resistance,

RED
[Hve}

Fig. 6A.1. The circuit diagram and layout on the Circuit
Deck for experiment §A.,
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greater than 100 kilohms. This is because we are

" applying reverse bias to the basefemifter “diode" of

the transistor. The bias voltage is coming from the
baftery in the ohmmeter circuit.

Reverse the probes (black on emitter, red on base)-

The diode is now forward biased and should read
low resistance, about 1 to 2 kilohms.
4. The base/collector *‘diode” should now be tested
as follows: hold the black probe on the base and the
red one on the collector. This is reverse bias and the
meter should indicate high resistance, greater than
100 kilohms.

Réverse the bias (interchange black and red

probes) to give forward bias, which should produce
a low reading, 1 or 2 kilohms.
5. Finally, test between emitter and collector. The
resistance should be high with the probes either
way round, although one way the resistance will be
very high.

If your transistor has passed these tests, then it is
serviceable. In fact if later on you suspect it of being
faulty, the above method is the normal technicians
rough check.

The actual resistances measured are not too im-
portant because of manufacturing tolerances, all that
matters really is the large difference between forward
and reverse readings.

Fig. 6B.1. Wiring up connections on the Circuit Deck
and theoretical circuit diagram from experiment 6B.
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EXPERIMENT 6B

To show the effect of base current. on collector
current.

PROCEDURE

1. Connect up the components on the Circuit Deck as
shown in Fig. 6B.1. Leave the switch turned off, and
turn the potentiometer fully anticlockwise (maximum
resistance.)

2. Measure the collectof current (by measuring the
voltage across R.and using Ohm's law). Because the
base current is switched off, there should be zero
volts across R_.

3. Switch S1 on and check volts across R, again—
there should now be a small voltage indicating some
collector current is flowing. Calculate how much.
4. Slowly rotate VR1 and observe voits across R, rise

A

(more collector current), This is because we are
decreasing R, thereby increasing base current.
5. At some position on VR1, the volts across R_ reach
nearly 4-5 volts and will not rise higher (the transistor
is now ''saturated’ and can pass no more current).
Calcuiate how much.
6. Switch off and replace the wire link (between
emitter and battery negative) with a 1 kilohm resistor
and call this R..
7. Switch on. Adjust VR1 until there is 1 volt across
R.. There should now be 1 volt across R, as well.
~How many volts will there be across base and emitter?
Measure it to see if you are right.
8. Measure the voltage across base and emitter for
various settings of VR1. It should never rise above
about 0-8 volts even with maximum base current
(VR1 fully clockwise). What would be the maximum
base current? Answer about 4 milliamps

RESISTANCE CARD
The resistance card referred to in experiment 6A
(paragraph 1) is that made during experiment 3C
which concerned the making of an ohmmeter (see
Teach-in December 1975, page 646). However, in.
the latter experiment a wrong value was given for

R1;.it should be 20 kilohms and not a 56 kilohm as
shown.

The correct value can be made up using two
10 kilohm resistors in series. The circuit diagram
and layout should be amended to that shown in
Fig. 6A.1, and a new card made.

EVIEWS

SERVICING WITH THE OSCILLOSCOPE

(2nd Edition)

By Gordon J. King

Published by Newnes-Butterworths, The Butterworth
Group, 88 Kingsway, London WC2B 6AB

Siza 208 pages, 22:5 x 14cm approx.

PRICE £4-50

This book, written by an expert in the fields of
audio, radio and television, will prove to be a sound
investment for the service engineer as well as the
electronic technician involved in equipment evalua-
ton.

The book is aimed at presenting the oscilloscope
as a valuable aid to servidng and fault location in
audio, radio and television, including stereo and
coloured television, from a practical point of view.
It does this very well.

The first chapter introduces the oscilloscope and
explains the fonctions of the controls found on the
instrument and points regarding their use; this
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section alsodeals with what to look for when choos-
ing an osdlloscope. Chapter 2 explains the applica-
Hons to basic television and audio, how to adjust the
controls and interpret the display.

The next five chapters are devoted to television
and covers interlace filter, sync networks, fiywheel
sync, field timebase, line timebase, line drive, testing
line output transformers to mention but a few.

Typical circuit diagrams of the various drcuit net-
works are included for fault tracing and test points
indicated together with photographs of the display
from the oscilloscope screen_ as taken by the author
showing what to expect when a particular fault is
evident.

Associated instruments such as signal generators,
sweep generators and marker generators are alse
discussed together with methods of alignment.

The final three chapters deal with colour television,
stereo radio and testing audio eguipment in some
detail and would prove useful for anyone interested
in these fields, especially the service engineer.

All chapters are well illustrated and contain many
helpful photographs, many of them being obtained
by the author using a Polaroid camera fitted to his
’scope. Photographs are also included of oscilloscope
ancillary 2quipment.

An expensive book at £4-30 (stiff cover), but
should more than pay for itself for those in, or about
to enter, the “service” or “maintenance” field. B.w.T.

Everyday Electronics, March 1976

—— o ety g e




'l

T oy

Your

cot

Career

ELECTRONICS

By Peter Verwig

PASSIVE COMPONENTS MANUFACTURE

A career in electronics is an exciting prospect! Month‘by month our
contributor Peter Verwig explains what working in electronics
is all about, how to prepare yourself for a rewarding career, and the
job opportunities available in the world’s fasiest growing industry.

EL‘ECTRONIC components means
big business. It is also im-
portant business. Components are
the building blocks of electronics
and lousy components can only
result in lousy equipment which
doesn’t work well in the first
place and is bound to give end-
less frouble during its service
life.

Britain, as one of the pioneer-
ing countries in radio broadcast-
ing and professional radio com-
munications and, later, in the
broad field of elecironics, was
ene of the first countries in the
world, if not the absolute first, to
build up a powerful components
manufacturing capability to serve
the home industry and to export
overseas. The component manu-
facturers were the first to estab-
lish a trade association in the
1920s and today the Radio and
Electronic Components Manu-
facturers’ Federation has a mem-
bership of some 150 British firms,
any one of which can offer good
career prospects.

ACTIVE AND PASSIVE

Components fall naturally jnto
two broad product groups, active
and passive. Active components
are valves and semiconductors of
all types. Passive components are
resistors and capacitors, wound
magnetic components, plugs and
sockets, printed circuits, switches,
in fact all types of components
except valves and semiconduc-
tors. In each major group there
is generally a further division
into consumer products and pro-
fessional products, each tailored
to their respective markets.

Consuomer produacts are those
which go into eguipment bought
by the general public such as
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radios, TV, audio, tape recorders.
Professional .products find their
way into broadcasting equipment,
industrial automation, compaiters,
defence equipment, in fact almost
any application where perform-
ance and reliability are more im-
portant than price.

At one time it would have been
true to say that the general rule
was for consumer products to be
cheap and cheerful while profes-
sional products were expensive
and exotic. This general rule no
longer applies except in the very
cheapest consumer products be-
cause many itemns of consumer
equipment, for example hifi
equipment and colour TV, use
professional quality components
in critical circuit applications if
not throughout.

In domestic TV, the trend to-
wards using high quality com-
ponents has accelerated im the
UK because of the high propor-
tion of sets which are rented with.
free service as part of the rental
agreement. The rental companies
soon found that skimping on com-
ponent costs was bad business
because, quite apart from aspects
of customer dissatisfaction, the
cost of service calls was growing
and is still growing very fast.

WELWYN

This month we are looking at
careers in passive components
manufacture and have chosen as
our practical example Welwyn
Electric I.td. We have chosen
Welwyn for a number of reasons,
one of them being its location in
the North East, just to prove that
all good jobs in electronics are
not in the over-popular and over-
populated South East. Other
reasons are that it is big enough

to have a good intake of young
people each year, is well in the
forefront of modern component
technology and has the quality of
management that leads to stabil-
ity of employment. On the other
hand, Welwyn is not too big to
retain a family feeling about it
so that one is conscious of be-
longing to a team with all its
members pulling in the same
direction.

As in other artcies in this
series where a particular com-
pany has been selected for
mention, much of what is de
scribed applies generally to other
companies in similar businesses
although the details will, of
course, vary.

WELWYN HISTORY

Welwyn Electric started life in
1937 at Welwyn Garden City
(hence Welwyn in the name) as
specialist manufacturers of resis-
tors and potentiometers. The com-
pany is now a wholly-owned
subsidiary of Royal Worcester
Ltd., famous for decorative porce-
lain ard fine chinaware. During
its first ten years, which included
the war period, Welwyn pros-
pered but remained comparatively
small with some 200 people em-
ployed. The big expansion came
following the move to Bedlington,
Northumberland, in 1947. The
total workforce on the site has
been as high as 2,000 but is cur-
rently some 1,600 people.

At the end of 1973 Welwyn
acquired Colvern Ltd of Romford,
Essex, a long-established manu-
facturer of resistors and poten-
tiometers. Other subsidiaries
include three specialist companies
engaged in strain measurement
and Welwyn Electric GmbH in
Wiesbaden, W. Germany, to look
after the important export mar-
ket in Germany. -

Director of research at Bedling-
‘ton is Dr. Peter Kirby who was
awarded the OBE last November.
He leads a research department
of over 60 scientists, engineers
and technicians in research lab-
oratories housed in their own
building at Bedlington.

The first 25 years of Welwyn’s
life was- devoted exclusively to
the manufacture of resistors. But
in recent years Welwyn has also
diversified into related products.
It was natural, for example, that
the company should become in-
volved in thick and thin film
resistor networks when these
technologies becamé available,
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and today Welwyn is heavily in-
volved in the design and manu-
facture of thick film circuits
including complete hybrid mod-
ules, some of great complexity.
More recently, a large investment
was made in plant for the pro-
duction of printed circuits includ-
ing both flexible and rigid types.

MARKET

Welwyn’s general pelicy is -to
operate “up-market”, that is at
the professional end of the
marketing spectrum. Some hybrid
modules, for example, destined
for aerospace applications cost
more than £100 each, a far cry
from comparatively simple re
sistors costing a few pence each.

By deliberately going for
quality rather than price Welwyn
has avoided the violent swings in
trade that are assoeiated with the
consumer component market
although- that market is not
neglected. But by keeping con-
sumer products to some 20 per
cent or lower of total turnover
there is much greater overall
stability in business, And while
British industry as a whole is
criticised for not investing as
much as it should in new pilant
and machinery, Welwyn is
currently investing heavily in new
plant for greatly increased pro-
duction, mainly in the thick film
business where future growth in
demand is a certainty.

APPRENTICESHIPS

In addition to craft apprentice-
ships in both mechanical and
electrical trades, there are four
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different training schemes for
young  entrants. They  are

Engineering Apprenticeship,
Commercial Apprenticeship,
Science Training Scheme, and
Student Training Scheme. With
the exception of the Student
Training Scheme the normal entry
age is 16-17!; years and candi-
dates need appropriate “C” level
passes in four subjects. which in-
volves a degree course of four
years or an HND course of threc
years, has a normal entry age of

'18-191, years and candidates need

two “A’ levels and three “0O”
levels for the degree course or
one “A” Jevel and four “0” levels
for the HND course.

Training on an optical inspec-

tion machine. The operator is

checking the positional accuracy
of holes in printed circuit master
artwork.

(Below) At the controls in the
Apprentice Training Machine
Shop.

Students normally study
academically at Newcastle on
Tyne Polytechnic but are allowed
to attend alternative universities
or polytechnics of their own
choice if they have a particular
preference or for special courses.

There is a certain amount of
flexibility. Clearly, ambition
demands that you should read
for a degree if possible but it
may be that you have not "the
entrance qualifications for the
Student Training Scheme. In this
.case, any of the other three
schemes can still be an attractive
route to good professional
gualifications.

Whether on day release or on
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a sandwich course Welwyn
either pays wages during study as
appropriate fer your age, or
supplements the local education
authority grant covering fees and
maintenance during in-college
periods, The quality of Welwyn’s
training and the quality cf the
apprertices themselves is illus-
trated by the 1975 pass figures
which showed that 89 per cent of
all examination entrants passed
their exams. A very good score
indeed.

Career advancement training
is also available later. When an
apprenticeship or student training
has been completed this is merely
a good start in life. Courses of
further study are encouraged to
equip young people to assume
greater job responsibility and
help their climb up the promotion
ladder.

An essential ingredient in the
Welwyn training schemes is the
personal  factor — relationships
between the company, the young
people concerned, their parents
and the local schools. A member
of the company’s senior staff is
appointed as perscnal tutor for
each new entrant to any of the
training schemes, and the
relationship is maintained and
developed throughout the train-
ing period. Similarly, a Welwyn
man is charged with the job of
maintaining liaisen with each of
the schools in the area from
which trainees and apprentices
may emerge. The development of
these personal relationships has
been welcomed by the scheol
authorities.

Welwyn staff are also involved
in the educational scene in the
North-East, instanced by Peter
Kirby’s involvement with both
Newcastle and Ediomnburgh
Universities as a visiting pro-
fessor, and as an external
examiner at Newcastle Poly-
technic. P .

RANGE OF SKILLS

It is interesting to note that
Welwyn, and other companies
engaged in similar activities,
have need of a very wide range
of skills and these don’t just
embrace electrical and electronic
engineering. There is room also
for physicists and chemists and
mechanical engineers. After
fundamental research in the
labeoratories a new component
needs to go through an engineer-
ing development stage which
generally needs careful considera-
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tion of how it can best be manu-
factured and tested to specifica-
tion.

Much, if not all, of the
machinery and tools for line pro-
duction is designed and ‘built on
the spot. Even where machinery
is commercially available there
is frequent need for modifica-
tions for special tasks and there
is a comtinuous process of produc-
tion development because, as
experience is gained on a new
product or process, there are
always better or cheaper methods
of doing the job provided, of
course, that the quality of the
product doesn’t suffer.

SUGGESTIONS AWARD

Many of the suggestions for
improving efficiency are con-
tributed by workers on the pro-
duction lines who receive cash
awards related to the level of
improvement. A recent modifica-
tion to measuring head jigs
brought the “inventor” a cash

award of £252. The suggestion of
a foot-operated valve insiead of
a hand-operated one was worth
£115 to its originator. Ladies do
quite well, a recent list of awards
showing , that one received £250
and another £43.

The “suggestion award” scheme
is a sign of the down-to-earth
attitude that Welwyn has through-
out its whole operation. Manage-
ment and staffi are part of a
complete team. Everyone Knows
that the next few months are
going to be tough and there will
have to be some belttightening:
John Herrin, managing director,
in his Christmas message to all
the staff was cauticus in fore-
casting no great upward surge in
demand at home before the end
of 1976 although exports would
pick-up a little earlier, Or the
other hand, the £500,000 invest-
ment programme for the Inte-
grated Circuit and Meodules Divi-
sion is now reaching completion
showing a great measure of
confidence in the future.

Learning to use a precision step-and-repeat camera for pro-

ducing master artwork for thick film circuits.

"=




e T

AT first it was only in dis-
cotheques that one saw flash-
ing strobe lights, and coloured
shapes pulsating in time with the
music or slowly changing in
ameboid fashion. But now these
gadgets are being sold domestic-
ally, and there is no doubt that
they can have a very relaxing
effect. At the Chateau d’Hérou-
ville studio in France, where the
likes of David Bowie and Elton
John record, the engineers pro-

ject colour oil wheel effects on the-

wall between themonitor speakers
while mixing down master tapes
through the night.

Simple Effects

Anyone wondering about
kinetic lighting effects of this
type for domestic use might like
to hear of a couple of interest-
ing tips that I have picked up
over recent years. First, if youn
want to make a really simple
sound to light converter, of the
type whereby an audio signal
produces a Jight that flashes in
time with the music, there is
always ome very easy way to do
it. Almost everyone interested in
electronics and andio now has an
old mono amplifier kicking around
unused and unwanted. Even if it
has a fault on it, such as hum or
distortion, you can use it as a
simple sound/light converter.

Simply feed an audio signal
inte the power amp, turn the gain
up full, and comnect the loud-

speaker output terminals to a few-

low-voltage bulbs in series or
parallel. The output of most
amplifiers is quite sufficient to
drive a few low-voltage bulbs, and
if you colour them and put them
in refiectors and behind a rotating
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colour filter wheel to project
shapes, you can get some worth-
while effects.

If the light flickers too closely
in time with the music, you
simply rectify the output and
smooth it slightly. Of course you
won’t do the amplifier any good,
but then again, leaving it sitting
around in a cupboard won’t do it
any good either. Sooner or later
the electrolytics will break down,
so you might as well let it die
working as part of a kinetic
sculpture.

Polarised Light

Most colour wheels are built up
from sandwiched layers of
coloured oils which never mix, but
intermingle optically. Light from
an ordinary slide projector shone
through such a rotating wheel
produces a never-ending and ever-
changing globunlar colour pattern.
But a particularly interesting
effect can be obtained by using
polarised lights.

Take an ordinary slide projector
and buy a sheet of polarising
material (Proops, in Tottenham
Court Road, usually have some).
Cut one square and use it as a
flter behind the slide carrier, so
that all the light passing through
to the slide carrier is polarised.
Then cut a disc of the polarising
material, mount it on a2 low-speed
motor (preferably only a few revs
per minute) and fix the motor so
that the disc rotates in the light
beam leaving the projector lens.

With nothing in the slide
carrier, the light projected will
gradually change from zero to
maximum, as the disc revolves
and its axis of polarisation moves
into and out of alignment with

the polarised light coming from
the fixed filter. Now play around
with a few odd materials in the
slide carrier.

Liquid crystals and even clear,
transparent objects in the slide
carrier will produce changing
colours on the screen as the
various polarisation effects com-
bine. Crumpled cellophane gives
probably the most surprising
effects and if you want to go one
stage further, try crushing cello-
phane between -a couple of
plastic discs and then rotating
the cellophane-disc sandwich in
the region of the slide carrier
using another low speed motor.

Once you have adopted the
basic approach of using one fixed
polarising sheet behind the slide
carrier and another in front of
the lens, you can develop your
own individual ideas, producing
all manner of original effects.
Although I have tried everything
mentioned so far, I have never
yet tried what I am told produces
the best effects of all. A strip of
Perspex with a few cracks in it
is mounted in place of the slide
carrier and an electromagnetic or
simple cam-and-motor system
used to put it under fluctuating
siress. The changing colour
patterns round the cracks are
reputed to be omt of this world,

For Betting People

A while ago, I suggested ways
to win an innocent bet by having
2 pocket calcnlator always read
out the same answer. Here’s
another way to astonish your
friends, this time with a gramo-
phone recerd. A year or so ago,
the Meoenty Python team released
an LP under the title “Matching
Tie & Handkerchief” (Charisma
CAS1080).

There is something odd about
this record, which wili one day
make it a collectors’ item but stiil
very few people in this countcy
appear to know the story. To cut
it short, the LP has three sides.
One of its two faces is cut with
a double scroll, so that there are
two completely different record-
ings on the same side, and it is a
matter of pure chance which one
the record stylus will track when
it is lowered at random onto the
beginning of the recording. Pro-
vided that your friends are
unaware of the double recording,
it makes a good party trick to bet
that you can get two, quite
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different recordings out of the
same side of one record.
Incidentally, the Monty Python
tdea came from an old recording
of a horse race, .with a different
winner for each of several
grooves on the same side. But it
now emerges that the idea for
that horse race record probably
came from an Emile Berliner
recording made in 1901.

Solar Energy Watch/
Calculator

In Calculators Galore: (Jan.
issue) I mentioned watches with
built in calculators, we now hear
of what is believed to he the
world’s first digital watch,
incorporating a wrist-band calcu-
lator and powered by solar

energy. The “watch” is available
from Laskys; it is called the
Uranus Time Computer and
represents “the state of the art”

in digital integrated circuit tech-.

nology.

The watch functon. displays,
on command, hours, minutes, day
of the month and seconds. The
calculator is a four-function, +,
X, +, —, machine with an 8-digit
display, full floating decimai and
automatic constanf>

The Time Computer contains
a solar cell which draws its power
from sunlight, daylight or arti-
ficial light. The batteries, there-
fore, never need replacing. The
“watch’ is on special display at
481 Oxford Street, Laskys’ major
store. It is available to special
order for £295 including VAT.
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URING the winter months with
many novices joiming our
ranks, I thought it might be a
good idea to discuss what you
should buy in the way of equip-
ment. Few of us today have much
money to spare, and for many, it
will mean buying the very mini-
mum to commence with and then
te build it up as you go along.
First of all what hasic tools will
you require initially. T suggest a
grub screw driver, and a medium-
sized electricians’ scarew driver,
These two will suffice in that
department for some time. Later
on you will want to supplement
them with Phillips and Pozidrive
screw drivers, because both these
types are becoming increasingly
popular. Next, a pair of pliers with
pointed ends, and a rather more
substamtial pair with square ends.
Add to this a small pair of side
cutters and you are ready to go
quite a Iong way.
Just a word about cutters and
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pliers. You may wonder why the
prices can vary from £1-00 to £6
or over, and naturally enough ask
yourself which you should buy.
The price depends on the maker,
the material, and whether it has
a box joint, or an overlap joint.
As to what you should buy, let me

make these observations. I have

in my pocket a small pair of pliers
and cutters, which were given to
me when'I joined the old Marconi-
phone Company in 1932. The cut-
ters have the tiniest little nick on
one blade where I once cut
through a live mains cable, other-

wise they are both as good as

new. They are both manufactured
by Lindstrom and made of best
Swedish Steel. Today they would
oost you over £5 a pair.

If you can afford it, buy the
best, they are frequently cheaper
in the long rur. However, if you
are prone to lose things, it might
be as well to buy the cheaper
ones. As you become more am-

bitious there is plenty of hard-
ware. you c¢an add to your
oollection. A set of box spanners
to cover 0BA, 2BA, 4BA and 6BA
nuts and also a set of open-ended
spanners covering the same sizes.
Eventually you will need meiric
sizes. A set of small Allen Keys is
becoming a “must’® these days,
especially as some manufacturers
fit grub screws in their knobs that
can only be tightened in this way.
You would, of course, find a
miniature vice extremely useful.
One essential piece of equip-
ment is the soldering iron. If it is
temperature controlled like the
Oryx or Weller, the wattage is
not important, otherwise buy a
miniature iron, in the range of 15
to 25 watts of which there are
many good examples availab
All that remains for you to pir-
chase now, is a multimeter. Here
you have a wonderful selection to

~ choose from. In addition to those

made in the UK. there are
meters from Japar, Italy, and
even Soviet Russia. My advice on
these would be, do not buy some-
thing costly to begin with.

You are much more likely to
damage your meter in the early
stages, due to inexperience. Pro-
vided it gives you some voltage
and current ranges, plus con-
tinuity, you will find it will be
suitable for your requirements
ninety-nine times out of a
hundred. Then, when you are
affiuent, by something really good,
and 1 would council in these
transistorised days with a sensi-
tivity of not less than 20,000 ohms
per volt.
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Keep an eye on your car engine

speed with this simple to construct
project.

TACHOMETER, or rev. counter as it is more

\ commonly called is considered by some to
be a luxury item for the car. Hence its absence
from the dashboard of most cars {except some
of the more expensive cars and sports models).
Engine temperature and lubrication informa-
tion is availabie on all cars, so why not engine
speed? This is a very important parameter that
the driver should be aware of, since over-revving

an engine can have disastrous (and expensive) -

effects: With reference to the workshop manual
you can ensure that maximum engine revolu-
tions are never exceeded. Details are-usually
given in the manual for gear changes as a
function of engine speed to obtain maximum
acceleration which is only possible when a rev.
gounter is fitfed.

Also, if one is making adjustmenis to the car’s
igaition or fuel system, the workshop manual
may say “with the engine speed set to 1,200
r.p.m. adjust . . .”. Without a rev. counter this
would be difficult to judge except for the
experiepced ear. With a rev. counter this is a
simple matier.

The unit described here was found particu-’

larly useful on the author’s car when teaching
his wife to drive when the unit was used as a
reference for when to change the gears.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Tacho-
meter is shown in Fig. 1. Components TR1, TR2,

R3 to RS, VR1 and C2 form an adjustable mono-

stable multivibrator. This circuit has, as its name
implies, one stable state (TR2 turned on fully,
with TRI completely turned off); it also has a
transient state where TR2 is off with TR1 on.
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When the battery is conrected, the circuit
takes up and remains in its stable state. The
monostable may be “triggered” into the tran-
sient state by applying a brief negative pulse to
the base of TR2 thuns turning it off. As this
happens TR1 is turned on and stays on for a
period determined by the values of C2 and (R4
+VR1). From the onset of the transient state,
C2 is discharging through (R4+VR1) and after
a time given by

t=0-7XC2X (R44 VR])seconds
is discharged sufficiently to allow TR2 to turn
on again causing TRl to turn off, ie, it has
reverted to its stable state. The circuit remains
in this state uptil triggered again.

Diode D2 is included in the circuit to protect
transistor TR2 since excessive reverse voltage
can be applied to the base/emitter junction
‘when the monostable operates.

In the stable state, the voltage at the collector
of TR2 is at nearly zero volts with respect to the
0V rail. For the time the circuit is in the tran-
sient state, the output is at the positive rail
voltage, which in this case is 10 volts.

INPUT/OUTPUT

Thus a train of short duration negative pulses
applied to the base of TR2 causes a train of con-

- stant amplitude (10V) constant width (t) pulses

to be produced at the collector of TR2, see Fig. 2.
Resistor R7 and preset VRZ in series with

(coR . cE
\DA
SR

ESTIMATED COST* |

OF COMPONENTS
exeluding V.A.T.

£1.40 excluding
meter—see
Shop Talk

*Based on prices prevailing at
time of going to press )
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Fig. 1. The complete circuit diagram of the Tachometer which is suitable for negative and

positive earth systems.

1mA d.c. meter ME1, converts the latter to a
voltmeter. The level indicated-on the voltmeter
when the monostable is being triggered by a
train of input pulses can be seen to be directly
proportional to the off time of TR2 between
consecutive pulses, see Fig. 2b.

Thus the mean output voltage between suc-
cessive pulses is given by:

10t
V=" volts

where t=0-7XC2X(R4+VR1) and T is the
time between consecutive pulses (inverse of the
input frequency) of the inpnt pulses.

It can be seen from these equations that the
level indicated on MEL is directly proportional
to the frequency of the input pulses.

Now the input pulses are derived from the
moveable part of the contact breaker {points)
located in the distributor and are fed via
attenuator R1 to differentiator C1 and R2 whose

+

= T

e

}.’ TIME”
{a}
TRZ ON

foet _'\_/ o
4 e

TRZ OFF

Fig. 2(a). A train of negative pulses on the base
of TR2, causes an output on TR2 collector as
shown in (b).
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time constant has been made small to encourage
overshoot, see Fig. 3. These are then rectified by
D1 allowing only negative pulses to be presented
to the base of TR2.

TIMING COMPONENTS

The Tachometer was primarily designed for
use with the author’s four-cylinder four-stroke
engine car, and as this is the most common tvpe
of engine found in the UK. the following calco-
lations are directed for this type of emgine.
Component changes for other engine types are
given in Table 1. 1

It was. decided to set the maximum reading
of the unit at 8,000 r.p.m. This should suit most
needs.

With a four-cylinder four-stroke engine there
are two sparks per engine revolution; in other

LCONTACT BREAKER

_~= OPEN

L A

e

CONIACT BREAKER
/- CLOSED
.

N

+

(a)

-

§ O U

io)

Fig. 3(a). Shows the voltage appearing on one
side of the contact breaker with the engine
running and (b) the effect of differentiator
circuit, Ct, R2.
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Pulses per
Engine type second for C2 («F)
Cylinders Stroke 8609 r,p.m. .
3 2 400 0-033
4 2 5331/ 0-022 _ _
e 4 4 2552/3 9 04T el P
¥ 6 4 400' 0-033, &L
b 4 533 0-022
i 8 I ‘ <) ._}O-»
words the contact breaker closes twice for each Photograph of the completed prototype compo-
| revolution. Thus for a maximum reading of  nent board.
| 8,000 r.p.m., the input pulses are arriving at a y g ;
i rate of 16,000 p.p.m. or 2662 pps. This sets ~ DY 36 holes and mounted inside a commercially
. the maximum off time of TR2 at approximately  available plastic case of approximate dimensions .
' 3 milliseconds (for 4-cylinder 4-stroke only). 120 75X 35mm. The case had a screw down
£ . If we arbitrarily set a mean level of 1 volt Lid. The flying leads from the component board
' equal to 1,000 r.p.m, then for maximum revs. are taken to a'Sway connection block fixed to
. the mean voltage level at the collector of TR2  the outside of the case. :
will be 8 volts. Chooesing a convenient value of _Begin construction by cutting the board to
100 kilohms for the series combination (R4+  Size and making the cut-outs along the copper
VR1) yields the capacitor values given in Table  Strips and the fixing hole as detailed in Fig. 4;
1. These values have been rounded off to the 2iso shown in Fig. 4 is the layout of the com-
nearest preferred values. To allow for rounding = Ponents on the topside of the Veroboard. All
off and capacitor tolerances R4 is made equal  Ccomponents with the exception of MEI are
. to 43 kilohms and VRI equal to 100 kilohms so ~ Mounted on the board.
-"_1 that the precise value can be cbtained.
METER fs )
.~ The meter used in the prototype was a 1mA
type and series combination {R7+VR2) was Comp oner '1‘3 e
arranged so that 1mA flows (fs.d.) when there [
is 8 volts across the meter and the total series R%ﬁ'sﬁ"l\""?} )lrl‘f "
resistance, It is not essential that a 1mA move- RO 3-3kQ ¢ L
ment is used, but this value should not be R3 1-5kQ d‘)}ls
exceeded otherwise the monostable output may R4 43kQ 335
be overloaded. Other suitable movements are R5 22kQ
500 A, 1004A and 50¢A. R6 1-5kQ
The value of the series resistance depends on R7 4-7kQ
the movement used and the internal resistance R8 1000 W
of the meter, and can be calculated from: All {W carbon = 10% except where stated
Capacitors
g C1 0-01uF plastic or ceramic
R=|—f— - Ry | ohms C2 see Table 1
> Semiconductors
i where R, is the total resistance in series with TR1 2N2926G silicon npn
the meter (R7+ VR2) in ochms TR2 2N2926G silicon apn
Iyis the f.5.d. current in amperes D1 1N4148 or similar silicon diode
R.. is the int 5 D2 1N4148 or similar silicon diode
ilis(}]'lhl'flsl.n ernal resistance of the meter D3 BZYS8CI0 10 volt Zener 400mW
g -
In the prototype, R7T=4-7 kilchms and VR2= :
/ 5 kilohms was found to be suitable for the 1mA M'ﬁgf ":;_,e&l;ts
N movement. VR1 100 kilohm skeleton preset
F VR2 5 kilohm skeleton preset
f CONSTRUCTION Veroboard: 0-lin. matrix, 17 strips by 36
Tt . holes; 5-way terminal block; plastic case;
_In the prototype the circuit was built on a L tonnecting leads. 3
piece of 0-1linch matrix Veroboard size 17 strips
158 2 Everyday Electronics, March 1976

Table 1: Timing capacitors for different
engine types and pulses per second for
maximum reading.
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Photograph showing the meter fixed to a wooden
front panel. This was mounted with the case in
a parcel compartment in the author's car.

Fig. 4. The layout of the components on the
i 5 : Verohoard and wiring up details. The board

Phatograph of the completed unit with- lid must be mounted inside a piastic box.

and meter removed.
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P

Positien and solder first the resistors, capaci-
tors and potentiometers as shown, followed by
the semiconductors. Use a heatshunt when
soldering the latter as heat from the soldering
iron can easily damage these devices.

Now solder the flying leads to the beard,
using different coloured wires if available, and
then secure the board to the base of the case
by means of a 4BA nut, bolt and shakeproof
washer. Pass the flying leads out through the
two holes drilled at one end of the case and
connect these to the terminal block as detailed
in Fig. 4.

Before the meter is wired in, an ohmmeter
should be connected acress R7 in series with
VR2 and the latter adjusted to give a reading
equal to the calculated Rs. A dab of paint or
sealing. wax on VR2 will secure this set value.

METER FACIA )

It -is most unlikely that the meter obtained is
graduated from 0 to 8 fsd. This is done by
removing the glass cover from the meter and
then carefully taking off the meter facia; there
are usually two very small screws to be
extracted.

If the facia colour is to remain unchanged,
remove with a stiff eraser all the numbers, and
all the graduations except-those at 0 and full
scale. Next divide the angle between the two
extreme markers into eight egual sectors and
number 0 to 8 using Indian ink or Letraset.

If a black meter facia is required as seen in
the photograph of the prototype, the facia
should be removed as before and the extreme
graduations (0 and full scale) covered with a
thin strip of masking tape and then sprayed
with a matt black aerosol paint. When dry, the
tape should be removed and the arc between
the extremes divided as before into eight egual
sectors. White Letraset or paint should be
applied to each mark and each mumbered as
shown in photograph. The meter needle may
then need to be coloured for easy viewing. It
is recommended that the car’s maximum revs.
be indicated. on the facia by means of a coloured
linie or spot.

‘CALIBRATION

Calibration is best carried out with the aid
of an audio signal generator having a square
wave output. It is necessary for- calibration
purposes to short out resistor Rl. Make up a
lead with crocodile clips at both ends anH clip
this acress R1.

. With the signal generator set to the frequency
appr‘npriate to the engine type, see Table 2,
wire between the contact breaker leadout on the
unjt and the earthing terminal. With VR1 turned
down {minimum resistance) slowly turn up VR1

. until MEI- indicates 3,000 rp.m. When this

o

setting has been accurately made, a dab of paint
or sealing wax on VRl will prevent this set
value changing due to vibration, for instance,
that will be experienced in the car. Remember
to remove the shorting link aeross R1 when
calibration is completed.

If a signal generator is not available there
are other methods of calibrating the unit when
it is fitted to the vehicle, such as comparison
with a calibrated tachometer already fitted in,
say, a friend’s car, or by use of a stroboscope
aimed at the timing mark on the crankshaft

“pulley. These two methods do not require Rl

shorted.
Table 2: Cahbratlon detalls
Input Meter
Engine type frequency reading
Cylinders Strokes (H2) r.p.m.
3 2 150 4
4 0 200
4 4 100 3000
6 4 150 i
8 4 200 )

.If none of the above eguipment is available,
a good approximate method for most cars is to
run the engine for a short while until it has
“warmed up” and then adjust VR1 to give a
meter reading of 800 r.p.m. This is the idling
speed of most cars.

INSTALLATION

The positioning of the unit and meter will
be a matter of personal choice and is therefore
left to the constructor. For the sake of accuracy
and reliability, it should be mounted away from
areas where large temperature changes may
occur, such as near the heater. or if mounted
under the bonnet, near the exhaust manifold.

If mounted in the engine compartment the
case should be made watertight, Hermatite
gasket glue is ideal for sealing the holes and
lid lip.

It is essential that one supply wire makes good

‘contact with the car chassis. The supply lead

should be made at the ignition switch so that
the unit is switched on when the car is started,
make sure the polarity is correct. The connection
to the contact breaker lead can be made on one
side of the ignition coil, consult your workshop
manual for details.

The unit has been successfully tested on
several different makes of car and with twe
different capactive discharge ignition systems,
1(1;amely the PE Scorpio Mk 2 and the Sparkrite

T3.

For cars with 6 volt systems, the unit must
be powered by an mdependent supply. Two PP4
type batteries in series will be suitable. 0]
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HE Black Watch kit arrives neatly packaged
with the instructions and a few components
under the inner plastic packing. The first thing
to do is to identify the components and read the
instructions  and addendum carefully.

A list of tools required is given at the begin-
ning of the instructions, we made the kit using
an Antex CCN iron which is not of the earthed
type recommended but is a special low leakage
iron and, with a small (1-5mm) bit, is suitable.
In addition to the list of teols we feel a Swiss
type file is very useful (this is mentioned later
in the assembly instructions) as is a small paint
brush in order to varnish the cirenit board.

SOLDERING STAGES

Seven stages of construction are listed before -

the first testing; we-found the instructions clear
and easy to follow although some comments can
be made on the actual assembly. We will take
the stages in order: :

1. Varnishing the printed circuit board (p.c.b.)
which is a doublesided board with plated-
through holes. This stage provided no problems,
we left the boasd to dry overnight before con-

2. Preparing the trimmer consists of remov-
ing four small lugs from the trimmer leads. We
found the cutters we had—a small high quality
pair—were unable to cut the lugs off the larger
lead. Having overcome this problem with bigger
cutters we found it necessary to file off the
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burrs in order to get the capacitor flat down on
the board. It was also necessary to use the
heavier cutters on the thicker lead to trim off
after soldering.

3. Soldering in the capacitor; no problems
with this operation—but make sure it is in the
right way round. r

4. Connecting the quartz crystal; once again
no problems with the operation. A warning is
given about overheating but this will not worry
those who can solder well.,

5. The display is shown clearly in the instruc-
tions with its polarity indicated. The most diffi-
cult part of inserting this component is to get
all the leads through the holes. The leads may
need to be carefully bent inwards to get the
display in. Make sure it is right down against
the board before soldering.

6. Inserting the i.c. provided the same prob-
lem as operation 5 and we found it essential
to.make sure the i.c. is down on the board as
far as it will go—it will not actually go down
flush due to the shape of the leads.

There are no special handling precautions
with this i.c. since it is made by the I’L process
and it is not prone to damage caused by static
electricity. This is a great advantage to the kit
constructor.

7. Insertion and soldering of the flexible p.c.b.
section did not cause any problems although
warnings are given about overheating whilst
soldering.
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A. Tools required to complete the watch, a Swiss

()
j I
file is also very useful. ;

B. Part way through the construction, the display |
and i.c. still to be soldered in.

C. General view of construction to give an idea |
of size.

D. Initial testing stage using a clip to hold the [
batteries. i

E. Circuit board fitted with screen. Note enlarge-
ment of small trimmer hole. p

F. The inside of the completed watch.
G. The completed watch showing time display.

e
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This completed the assembly of the p.c.b., and
testing instructions are given. These are again
easy to follow and we found that the watch
worked first time. Next comes another varnishing
process and after this we left the unit to dry
for two hours in a warm place.

Having completed all the soldering we
assumed that the most difficult part was over
and that the waich had been easy to build,
however, we reckoned without the “after
thought” in the form of the copper screen, and
the final fitting in the case.

COPPER SCREEN

The addendum covers the folding and fitting
of the copper screen. We folded it as instructed
and found that when in place it completely
covered the trimmer screw, this was soon put
right with a sharp knife as can be seen from
the photographs. Having made the alteration we
soldered the screen to the reqiired point and,
in order to take final photographs, fitted the
unit in the case. This final operation was not
easy as the screen tended to get in the way and
cause the back of the case to spring off. However,
this was eventually overcome.

The unit should normally be adjusted to run
at the correct speed before insertion in the case
but this takes at least two days to accomplish
and we wanted to take photographs of the
finished watch. :

When the watch had been completely
assembled in its case it was found that although
it ran correctly, when one of the button areas
was pressed to display the time, the final digit
lit up very brightly as an “8” and the others were
very dim. This was found to be caused by the
screen being pressed hard onto the p.c.b. by the
back of the watch case and was overcome by
inserting some insulation between the screen
and the p.c.b.

Due to the difficulties we had with the screen
we feel that constructors may well finish up
discarding this and using the waftch without it.
This could give rise to alteration of the timing
due to interference. However we have since
learnt from Sinclair that in future (probably
by the time you read this) the need for the
screen will be eliminated by circuit modifications.

OVERALL IMPRESSIONS

To sum up we found the actual soldering
processes and construction of the watch up to
testing to be relatively easy. Provided the correct
iron is used and the operator is fairly competent
at soldering most people should be able to follow
the first seven stages; a steady hand and a
reasonable eye are necessary due to the size of
the unit.

However the final assembly stages, particu-
larly with respect to the screen, can be rather
tricky and may defeat some people. Due to this
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we recommend that readers buy the later kits
that do not require the screen.

As far as adjusting the watch goes this is
simple but may take a few days depending on
the accuracy required and how lucky one is with
the initial setting. The first two sets of cells in
the prototype went flat in 4 and 3 days respec-
tively. We believe this was due to wearing the
watch in bed where the display “buttons” could
be depressed accidentally for some time. New
cells were fitted at a cost of 30p.

The finished watch is neat, if rather large for
some wrists, but we found that the pressure
needed on the press button areas was high and
that the corners on the watchcase were rather
sharp. For anyone with any doubts about
construction there is a repair service for the
kit with a fixed charge of £3-50 and the com-
pleted watch is guaranteed for one year.

However those people who still have doubts
might do better to buy the finished watch paying
the extra £7 instead, perhaps of the £3-50 repair
fee (complete watches are at present available
at about £2 off from Laskys). We do not advise
anyone who is not proficient at soldering to
attempt the construction.

In use the main criticisms were of the plastic
case itself—as mentioned above—the push areas
do not inspire confidence and most people found
the pressure required to be greater than they
would have liked, although this kas improved
with use. With respect to this criticism we have
heard that it is very likely that Sinclair will be
supplying other case styles in the future. =

_ﬁ

BRIEF SPECIFICATION

*DISPLAY—Hours and minutes or minutes
and seconds, initiated by two
press-to-see areas on case.
Twelve hour cycle.

*ACCURAGY—Beiter than one second per

day (set by the constructor).

I *BATTERIES—Two RM41H 1-4V Duracells
costing about 30p (per pair)
should last up to one year
in normal use. Easy to
change in a few seconds.

*CASE—Black plastic with mauve Perspex
viewing area, rubber strap (stain-
less strap available).

*SETTING—Push area on back of case to
increment and hold hours and

minutes.
. o7z L Dl
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Faster Flashing

I have successfully made the
Christmas Lights Flasher de
scribed in the December issue of
EVERYDAY ELECTRONICS. I have
observed that when light fails on
the unit the flashing rate is about
twice as great as it is when the
pnit is covered. Please could you
explain this to me.

1. Daisley,
Cambridge.

This is due to the breakdown
point of the neons being affected
by the light. The breakdown vol-
tage will rise when the neon is in
darkness thus slowing the flash
rate.

Ferric Chloride

Having read Mike Hughes' ex-
gellent article Guide to Circuit
Boards and Construction Methods
{Feb. '76) I would like to refer to
his instructions on etching. There
is nothing wrong with the points
he makes if your readers are using
the type of Ferric Chloride he
describes, This kind varies in
colour from biscuit to orange, is
supplied in lumps and is very
hard. It also contains a good deal
of water. Now the type of Ferric
Chloride that many are buying to-
day is American army surplus, is
made to a Mil.Spec,, it looks like
coal dust and contains almost no
water.

We supply this with our own
kits and as a result of experiments
carried out over many months, in
addition to all the wunpleasant
traits that Mr. Hughes warns
readers against, we also noted the
following: When added to water,
very considerable heat is
generated. The first time I mixed
it, I did it in a plastic dish, and
the heat melted the bottom out of
the dish.

I therefore advise, that it is
carefully mixed in an old jam jar,
adding the crystals to the water
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(and not the other way round), in
very small ‘quantities at a time.
I would add here, you wili prob-
ably find, that after you have
added about two level dessert
spoonfuls to the water, the jam
jar will be too hot to pick up!

We also found that if we made
the solution too strong using this
black Ferric Chloride, no eiching
will take place at all. Lastly we
found when we had hit on the
right proportions, the etching
takes place quite nicely without
having to wipe the board occa-
sionally. All we did was rock the
dish every ten minutes or so, the
total etching time taking about
20-30 minutes.

I hope these remarks prove use-
ful to those who are using this
type of material.

A. Sproxton,
Home Radio Components

Cost Box

I find that sometimes your “‘esti-
mated cost box” is really quite un-
reasonable, giving estimates some
way below the probable price of
the projects. The particular one I
have in mind is the Stabilised
Power Supply Unit from your
January 1976 issue. In Shop Talk,
you say that about £3-00 is a
reasonable price for the meters,
quite rightly. This leaves £2-00 out
of the stated £8-00, with which
one is presumably expected to buy
the whole of the remainder of the
components for the unit.

About 21p should cover R1-7
and VRI; Cl1-2 could be bought
for about 30p each. The bridge
rectifier cost me 18p, the Zener
9p, the 2N3704 also 9p, the 0C204
321,p, and the AD142 61%;p. This
group comes to more than £2 and
we have not yet covered the cost
of the transformer and hardware.

As a matter of fact, the entire
unit cost me more than £13,
atthough this did include certain
components which I could have
got for less.

Before entirely losing favour
with you, I ought to point out that
I do think that the cost box is am
excellent idea; indeed it is one of
the aspects of EE which 1 particu-
larly Like. My only criticism of the
layout of the magazine is in fact,
that you put the contents page
after all the advertisements in-
stead of at the beginning. This
makes it very awkward when one
wants to look up the page num-

ber of an article, or see what pro-
jects a particular issue contains.

Hoping that these comments
may be of interest to you.

M. Hughes-Chamberlain,
Hindhead

We have made a mistake omn
the cost for the Power Supply—it
should be £10-50. We apologise
for this and thank you for point-
ing out the difference.

Regarding the £I3 you paid,
you must remember that this in-
cludes VAT. The meters would
be about £5+60 without VAT. The
list of parts you quote comes to
£2-11 or £1-95 without VAT thus
leaving about £3-00 from our re-
vised total for the remaider. See
Shop Talk for further comment
on costs.

R.M.S. and all that

I have read with great interest
your article in the December '75
edition of EVERYDAY ELECTRONICS
about bhuilding the I.C. Stereo
Amplifier. There are some ques-
tions which I would like to ask.
They are:

1. What does r.m.s. stand for?
You state that the TBAS00 i.c.s.
are capable of a max continuous
output of 5 watts r.m.s.

2. What would happen if T used a
240V-12V transformer instead of
a 240V-6V? Is there any need to
do this if T want the ampiifier for
my guitar?

I understand most of what you
arc saying due to my knowledge
of physics plus the fact that 1
have got the Dictionary of Elec-
ronics, but these questions always
perplex me.

Hasan Abdulla,
Reading.

The term r.m.s. stands for root
mean square and this is the value
of an alternating voltage or cur-
rent that will produce the same
energy as an equal d.c. The mains
voltage, in common with other
a.c. voltages is guoted as an r.m.s.
voltage (240V a.c. in most areas).

By quoting a continuous r.m.s.
figure for output we are saying
that the amplifier will reproduce
a continuous sine wave tone at
a level of 4 watts r.m.s. If we had
quoted a peak output it could
possibly have been as high as
10 watts.

The mains transformer used in
this design is 240V /20-0-20V at
750mA and this specification
should be kept to.
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CIR

WIDESPREAD use of the electro-

magnet in industry is in the
circuit-breaker and the project to
be described not only illustrates
the principle very well, but can
also be put to good use—for
example, in a model railway set.
Like a fuse, the circuit-breaker is
designed to trip or break the cir-
cuit when the current becomes
excessive, thus preventing damage
to either the appliance or the
supply.

Compared to the fuse a circuit-
breaker s slow and is expensive
to install, but it becomes econcmic
where frequent replacement is
involved or where currents are
heavy. Our model may be made
for a few pence and is capable of
carrying sufficient current to
drive a train set. It is also possible
to adjust the trip current to
within fairly close limits. Note
that this unit must not be used
at voltages above about 20 volts.

I prefer to start my projects
with the hardest part first, while
my emtbusiasm is high. " The
hardest part of this project is the
armature, Fig. 1. Cut a piece of
thick brass to the dimensions
shown and fasten a piece of mild
steel plate to jit, using- counter-
sunk rivets or screws and nuts.
Anocther rivet, this time with a
square-section head, is added as
a catch, The brass is now
soldered to a 75mm brass rod.
Finally, a piece. of phosphor-
bronze strip 50mm long is sol-
dered to the rod also. Readers
who have access to welding equip-
ment may with advantage make
the whole armature out of mild
steel, using an old clock spring
in place of phosphorbronze.

The base is cut out of ply,
150mm long by 100mm wide. At
one end a balsa block is glued
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and screwed into place, while the
larger block at the other end ‘s
better made out of hardwood,
which is less likely to split.
Dimensions are given in Fig. 2.
Now the coil should be wound.
For this the first requirement is a
good big stee! boit about 10mm
diameter or more. Make two thick
cardboard washers 25mm outside
diameter, a tight fit over the bolt
ard push one onto the bolt tight
up against the head. Now wind
on the bolt two turns of brown
parcel tape and glue on the other
washer. The washers should be
25mm apart. Winding may now
commence, with the excess bolt
held in the chuck of a drill. The
exact size of wire is not impor-
tant, but a fairly thick enamelled
wire is best. Wind on as much
as the bobbin will hold and bring
out the two ends (Fig. 3). To
hold the turns in place another
couple of layers of parcel tape

-are used.

Finally, cut off the excess bolt
by holding it in the wvice and
supporting the coil with the
fingers while sawing. The coil is
held in place on top of the hard-
wood block by a strap of tinplate.

Position twoe angles of tinplate
with holes for the armature pivot
so that the armature just touches
the head of the bolt when in the
vertical position. When released,
the armature should fall back
under its own weight Glue =
piece of scrap wood behind it so
that this movement is not more
than a few degrees.

TESTING AND
ADJUSTMENT

A second spring is now pinned
to the balsa block in the position
shown. In the at rest position, this
spring is higher than the catch
on the armature and a prelimin-

correct functioning. Wire np as
in Fig. 4, then bend the borizontal
spring down so that it is held
under the catch on the armature.
Pass a current through the coil,
and increase this current uvniil
the armature moves over, thus
releasing the spring.

For adjustment, a hole is
drifled through the hardwood
block of such a size.as to accept
a long thin woodscrew, finger-
tight. This hole must be exacty
opposite the armature spring and
the screw is turned through until
it contacts the spring. Now it will
be observed that the solencid is
pulling the grmature against the
pressure of the spring and turn-
ing the screw in or out will adjust
the trip current fairly dosely
within limits set by the con-
struction of the coil (Fig. 5).

Of course, since the current is
fiowing through the catch to the
horizontal spring, once the con-
tact is broken the coil will no
longer be energised and the arma-
ture will fall back. But it is
too late; the spring has flown
upwards out of the way.

This upward movement of the
spring oan be utlised to light a
lamp tkat will indicate when the
circuit-breaker has tripped; Fig. 6
shows the idea. We also need a
convenient way of resetting the
gadget. A plunger—preferably in-
sulated—can be positioned above
the spring, but it is tolerably
obvious that such a plunger can-
not actnally rest on the spring at
all times, since it would hinder
free upward movement. The
plunger therefore needs its own
refraction spring; Fig. 6 shows this.

NOTE: A magnet must not be
used near a colour T.V. screen
—ref. this page last month.
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Fig. 1. Construction of the armature,
its pivot rod and spring.
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Fig. 4. Wiring and catch arrangement.
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Fig. 6. Return plunger and indicator lamp
mounted on a simple case fixed to the base
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gEN playing snap, arguments often arise as

to who screamed “snap!” first. This type of
disagreement can be stopped before it starts
if a snmap sequence indicator is used. The
indicator described here is cheaper and more
officient than its predecessors and is well worth
building to keep the peace.

CIRCUIT DESCRIPTION

The full circuit diagram is shown in Fig.1. The
simplicity of the circuit is immediately apparent,
but unlike transistorised equivalents this circuit

/SIMPLY

When a contestant presses his button (say
S1) an electronic switch called a thyristor
(CSR1) is triggered into conduction and the
corresponding lamp lights. Because the voltage
across CSR1 is now very smail there will not be
enough current to trigger CSR2 should the
other contestant press his button.

The circuit will remain in this state unti] reset
by apening S3.

uses thyristors which enable the lamps to be lit
brightly when they are on.

The use of thyristors also means that a
memory is incorporated into the design in that,
even if the player to respond first releases his
button, the circuit will still indicate the correct
sequence.

The circuit relies on the fact that thyristors,
once triggered, will continue to conduct even if
the trigger current is removed.

The symbol for a thyristor is very like that of
a diode and this is not by coincidence. In its
“off”” state ie. with no current having been fed
into its gate terminal the thyristor acts almost
like an openr circuit—very little current will
flow between anode (a) and cathode (k) no
matter whick way round the battery is
connected.

However, if we pass current into the gate (g)
terminal the thyristor will condunct and act just
like a diode. If the current flowing from anode
to catkode is of sufficient magnitude (this will
depend on the particutar device used) the

Fig. 1 The circudit diagram of the Snap Indicator:
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Fig. 2 Construction and wiring of the Snap Indicator—layout'in the
case is not shown for simplicity.
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time of going to press )

thyristor will continue to conduct even when the
gate current is stopped.

Having understood this we can now go on to
look at the way these facts are put to use in the
circuit.

When S1 is closed, gate current flows into
CSR1 via LP2 and R2. This switches CSR1 “on”
and LP1 lights. If S2 is now pressed, no gate
current can flow into CSR2 because the voltage
at the anode of CSR1 is very low (it is heavily
conducting) so Rl is virtually grounded.

Switch S3 is used to reset the circuit by
stopping all current flowing into the circuit.

CONSTRUCTION

Because thére are so few components it is
simple to mount the components on a tag strip.
This is shown in Fig.2.

The case was made from wood as shown -in
Fig.3. After the case has heen assembled and
the irregularities removed with wood filler, the
case can be painted with hardboard sealer. The
sides are painted with enamel paint and the top,
bottom and ends covered with stick-on Velour:
The base was held on by the same screws that
hold the feet.

Photograph of the compiete unit.
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Photograph showing the internal construction.

. |
Components.... )
WIVL
| dOHS

CSR1, CSR2 CRS1j05 50V 1A thyristors
(2 off)

Resistors
R1, R2 10k{2 (2 off)
Both +10% W carbon

Switches
S1, S2 s.p.s.t. push-to-make release-to-break
pushbutton (2 off)
S3 s.p.s.t. on/oft toggle switch

Lamps :
LP1, LP2 6V 0-3A les. lilliput lamp with |
lamphoelder (2 off)

Miscellaneous
Wood for case (see text), stick-on Velour, |

grommets, 9V battery, twin-core cable, seven-
way tag strip.

e

Switches S1 and S2, being outside the caSe
need to be conmected to it by round twin-core
cable. This should be fixed inside the case to
prevent anyone pulling it out. Lightweight
screened cable was used ¢én the prototype but
five-amp lighting cable is just as suitable.

The lamps used on the prototype are recom-
mended because of their style, durability and
positive indication. However, low voltage lamps
up to 40W can be used providing a suitable
battery is nsed.

The pushbutton switches used in the prototype
were from Woolworth’s but any robust switches
will do. These can be mounted on small wooden
blocks so that they are easily held by each
contestant. 1

Everyday Electronics, March 1976




The Extra-
ordinary

Experi-
ments

Q
Proiesso

Ernest
Eversure

by Anthony John Bassett

A SURPRISE VISITOR

A distinguished person makes a surprise visit.. . . and young
Bob scon realises that ‘‘the best laid schemes o’ mice an’
men gang aft a-gley'. His hoped-for session with the break-
down voltage tester to carry out some experiments with
diodes has to be cancelled, since more important and quite
startling matfers require the Professor's immediate attention.
Bob is not disappointed with his latest visit to the Prof., as

you will learn.

As Bob entered the laboratory
he found that the Prof. was
about to leave it. “Just about to
receive a very important person’,
Bob. “It is Sir Rockwell Orbiter,
who has just returned from the
International Electronic Games
Symposium, and says that some-
thing very puzzling and interest-
ing cropped up there—so he’s on
his way to ask my opinion!”

‘“International Electronic Games
Symposium”, mused Bob, “Hey
Prof., that sounds really, fascina-
ting. T wish I could come with you
and hear what Sir Rockwell
Orbiter has to say. Please let me
come Prof, I promise not to be
any trouble at all!”

“We-——ell”, the Prof. con-
sidered. “You must remember
that Sir Rockwell is not only a
very important person, but is
probably also very busy. Rumour
has it he was once attached to
M15 or M16 or something. Still
might be—but his visit is to do
with electronic games, and I know
that you’re very interested in
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these—I suppose it might even
be an advantage to have you
along—-provided youre on your
very best behavionr.”

Bob kanew, regrettably, that this
meant that he would have to use
great efforts to restrain his in-
satiable curiosity, and refrain
from butting into the Prof’s. con-
versation with too many questions.
But despite this snag it was the
same curiosity which had given
him the powerful urge to beg the
Prof. to let him attend. So he
could hardly wait to meet the
enigmatic Sir Rockwell Orbiter.

“Right then you can join us in
my lounge 2 littie later, Bob,” said
the Prof. “I am sorry I can’t carry
out those further experiments

with the breakdown voltage tester, .

as I promised on your last visit.
Our investigations into diodes of

all kinds will have to wait, I'm

afraid. But for the next few
minutes you can amuse yourself
with one of my high power elec-
tronic pocket calculators. Go
aghead and. try out this one.” The

Prof. indicated one from a variety
of calculators which were on a
workbench. “You can join us later
in the lounge.” Bob picked up the
calculator and began to use it
Immediately he became aware of
an harmonious chiming sound, as
if about a million different chimes
were sounding quietly and har-
moniously together. This was the
Profs. experimental electromic
multichime sonic indicator
amnouncing the arrival of his
visitor.

“When you’ve finished your cal-
culations Bob, come directly across
to the house and join us in the
lounge, do not touch anything else
in the laboratory.” The Prof.
turned and left the laboratory.

“0.K. Prof. thanks” called out
Bob as he continued to manipulate
the electronic calcuiator.

MASTER CONTROLLER

Now one of the answers given
by the calculator was beginning
to puzzle- Bob, and as it was too
complex a calculation to work out
without electronic assistance, he
decided that he would like to
check the result on another calcu-
lator. Nearby on the workbench
Bob spotted a different and quite
exciting looking calculator. It had
more controls and a bigger key-
board and display than the one
Bob was using and it looked to be
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altogether a better job. Bob
picked up and examined it with
interest, and he scon noticed that
it also appeared to have a built in
‘microphone and Toudspeaker—
and some of the keys and con-
trols were marked with symbols
which he did not understand.

“I simply won’t use these con-
trols” thought Bob, “T'll just use
* the keys which 1 understand to
check my own calculations.’

But this was easier said than
done, and in a very short time,
Bob found himself in a glorious
tangle with the Prof’s. strange
calculator. The first thing he
noticed was that where most
pocket calculators have a numeri-
cal display this one had a larger
area which lit up and displayed a
picture.

As Bob pressed the buttons a
variety of pictures appeared in
succession. They were maps,
recipes, formulz, pages from
library books, all kinds of infor-
mation. The machine gave the
time, date, weather forecast and
all kinds of information for
London, Rome, Hong Kong, Mos-
cow, New York, Peking—any city
one wished, both displayed on the
screen and by anmouncements
from the speaker, and a huge
variety of information seemed to
be available from the small slim,
.portable device.

When Bob pressed one particu-
lar combination a girl appeared
on the screen and promptly
anpounnced to him ‘“International
Telephone Operator Service,
which number do you require?”

“Sorry Miss—I’m not trying to
call anyone.” Bob replied, embar-
rassed. In confusion he quickly
pressed a few more buttons so
that the girl’s face disappeared
from the screen and her voice
ceased to issue from the speaker.

“Crumbs” thHought Bob, “this
isn’t an ordinary calculator at ali!
What on Earth is it doing now?”
From the speaker came a loud
bellow of indignation and dis-
comfort and the voice of the Prof.
as he calmed his distraught dis-
tinguished visitor. Bob could see
them clearly on the small viewing
screen, and whilst one moment
they appeared to be cold and
shivering, the next moment they
appeared to be perspiring in an
overheated room.

“] don’t nnderstand this at all,”
the Prof. was saying. ‘“The system
is fully automatic and fail safe,
yet the heating and air condition.
ing regulators in my lounge seem
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to be oscillating violently so that
one moment we’re very cold—
next we’re very hot. Surely nobody
oould have tampered with the
master controller. But Ah! That is
the only explanation and I think
I know who that somnebedy is!™
“Oh No!” thought Bob sud-
denly realising with dismay that
he himself held the master con-
troller in his hand-—and that he
had disobeyed the Prof’s. instruc-
tion not to touch -anything in the
laboratory apart from the small
calculator. “Sorry Prof.,” he
apologised handing the master

‘controller to the Prof. who had

Jjust entered the laboratory to put
things right. “T wanted to use this

“Hop on!”’ invited the Prof.

to check the results of the other
calculator and I seem to have
made a terrific mess of things.”

Sir Rockwell Orbiter who had
followed the Prof. into the labora-
tory mow appeared as the Prof.,
pressing a few buttons and adjust-
ing the controls, re-set the master
controller to its. correct adjust
ment. Now Sir Rockwell Orbiter
spoke up once .again, but this
time, no longer against the trouble
Boh had caused, but in his
defence. Sir Rockwell had heard
Bob’s apology to the Prof. and
now it was his turn to exert a dip-
lomatic and calming influence.
Almost immediately as be spoke
his words and manner put Bob at
ease again.

MQODSTONE
CALCULATOR

“Tt’s partly my fault” said Sir
Rockwell, “If I had known that

you were stroggling with your
homework calculations, I would
not have caused such a fuss.”

~ “Nobody’s to blamze,” cut in the
Prqf. “You've hardly had time to
settle down from an exciting and
very eventful journey in foreign
lands—I don’t know where you
find the stamina for such tremen-
dous journeys.

“But let me introduce you to
Bobt This is Sir Rockwell
Orbiter!”

“Never mind the Sir my friends
just call me Rocky,” said Sir
Rockwell modestly, “Here Bob—
you might be able to use my new
calculator to check your home-
work whilst I have a look at the

Prof’s. master controller. It looks
really fascinating and I cannot
possibly resist such interesting
electronic gadgets!”

Bob’s eyes boggled once again at
the sight of the strange calculator
which Sir Rockwell now fished
out of his pocket and presented
to him. It was obviously a peculiar
foreign make of a variety that was

-completely new to him. As Bob

opened the case to gain access
to the controls, he found to his
complete astonishment that the
calculator was even stranger than
the Prof’s. master controller. Very
weird and ununsual looking it
opened up like a folding map to
reveal a2 number of hinged control
panels, and to his dismay he could
not understand any of it, as ail
of the controls were labelled in
strange foreign figures resembling
some form of technological Hiero-
glyphics!
Whilst Bob’s
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struggled to conjure up irnages of
the buttons on the calcnlator
being contacted by the nimble
digits of an alien being from some
far distant civilisation in outer
space, a strange object came over
his shoulder and pressed a few of
the buttons on one of the panels.
Before Bob’s eyes the unknown
foreign symbols faded out to be
replaced a moment later by a com-
plete set of mathematical symbols
in the kind of figures Bob could
understand. The entire machine
also appeared to have been re-
labelled in English within a matter
of seconds.

“It is based upon an electronic
variation of the Moodstone Ring’
said Sir Rockwell, who had reached
over Bob’s shoulder with a labora-
tory probe to press the buttons
which had changed the symbols
on the calculator. “Prof. I believe
you know something about these
Moodstone gadgets and I can see
that Bob is interested, I wonder
whether you could tell us a little
about this?”

“Yes certainly” the Prof.
answered. “The original Mood-
stone Passton Ring is not an elec-
tromic device in the conventional
sense, although it does depend
for its effect upon changes in the
shape and -energy disposition of
electron shells in complex molecu-
lar structures. It is based upon a

series of chemical substances

which change colour according to
the body temperature of the
wearer of the Passion Ring.

“In Sir Rockwell’s calculator simi-
lar chemicals have been adapted
to change their optical properties
in accordance with an elec-
tronically gencrated stimulus in-
stead of a temperature variation.
By this means the symbols can be
changed to suit any language.
Simultaneously the logic systems

“How do these chairs work?”
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in the calculator are adapted to
the mathematical conventions of
the nationalities which use these

symbols.
“Fascinating,” remarked Sir
Rockwell. “Now before we get

down to the main business T've
come to see you about, I'd be
really glad if you could also ex-
plain your master controller to
me so that if unusual effects begin
to manifest once more in your
lounge, 1l know what it is, and
wor’t suspect strange substances
in the coffee.”

At the prospect of a demon-
stration of the master controller,
Bob immediately tore himself
away from his ill started bome-
work, and joined the Prof. and Sir
Rockwell Orbiter, as they made
their way through the Prof’s.
garden and greenhouse towards
the house. “The master controller
is connected by means of mult-
path multi-frequency radio links
to a number of powerful com-
puters which add greatly to the
functions of the specially pro-
duced circuitry of the controller
itself. Some of the computers
store and process up to the minute
information on weather conditions
and forecasts, date and time all
over the world together with all
the latest news and scientific dis-
coveries and predictions.

“Others carry huge data banks
of information, reference material
from the past or complete
Libraries which can be passed on
to the user of the master con-
trolier.

“Although the master controller
is able to make a connection with
all information and communica-
tion services there is still some
spare capacity left over in its
powerful computer circuitry, and
I have used this to programime the
environment in my lounge and

that’s what you upset Bob, when
you tried to use it as a calculator!

_ You accidentally reprogrammed

it so that the air conditioning
temperature and humidity began
to oscillate. We suddenly found
ourselves in a frosty sub zero
lounge which rapidly warmed up
to haumid tropical temperatures
then froze us again, baked us in
dry desertlike environment and
so on. Sir Orbiter said that the
variation was greater than amy
of the climatic extremes he has
met anywhere! It should be back
to normal by now, though.”

Bob found that he had been so
interested in the Prof’s. descrip-
tion that he had not-even noticed
that they had entered the house
aiready and he had completely
missed sight of all sorts of wonders
on the way to the lounge. Now,
however, the three stood at the
entrance to a room which was
obviously not back to normal by
any of the usual civilised stan-
dards. Although the temperature
and humidity could not be faulted
the room was empty, the floor
and walls completely blank.

“Oh, sorty, I forgot,” the Prof.
apologised. “After the upset I in-
structed the Robot to take every-
thing out of the room, and check |
it but I forgot to instruct him to
bring it all back again! And 1
dom’t think hell have it all ready
yet—stll we might as well be
comfortable whilst we wait—T'l1
rustle up some spare furniture
from another room.”

“Here, I'm sure that Bob and I
could give you a hand with that!”
offered Sir Rockwell, turning
back into the entry hall.

“Not at all my dear fellow,
you’re both guests in my house,”
replied the Prof. “Besides it's no
trouble, here come some comfort-
-able armchairs now.”
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The Prof. had pressed a few-
buttons on the master controlier,
and now a procession of radio con-
trolled furniture began to
approach them-along the corridor.

Bob and Sir Rockwell were
amazed as a radio conirolled table
sped past followed by a strange
looking T.V. set, and other weird
articles of furniture which the
Prof. had designed. Now three
comfortable looking armchairs
approached, and stopped.

“Hop on!” invited the Prof. in-
dicating the chairs and sitting in
onehimself. As Bob and Sir Rock-
well each selected an armchair
and sat in it the three armchairs
began to move again and ushered
them in a ceremonial procession
into the lounge which, though con-
taining only a few samples of the
Prof’s. amazing furniture was by
now quite comfortable and per-
fectly adequate for the forth-
coming discussion of the Inter-

national Electronic Games Sym-
posium.

“Prof., I'm enormously im-
pressed and fascinated by this
furniture!” remarked Sir Rock-
well “How do these chairs work?”

“Oh, it's quite easy to make a
motorised radio controlled arm-
chair!” replied the Prof. “Actually
I only made one of them then I
gave the Robot mstructions to
build the rest!”’

“Wow!” exclaimed Bob. “And
with the master controller they’re
really ‘James Bondish’. I'll bet you
could fit these with ejector seats
to throw spies out through the
roof or whichever window you
choose.”

While Sir Rockwell howled with
gleeful laughter at this wild sug-
gestion, smacking Bob heartily on
the back with such vigour that he
was nearly ejected in the pre-
scribed manner, the Prof. sup-
pressed a grin and explained

patiently that the radio controlled
furniture was part of a household
experiment to build furniture for
disabled persons who could net
do very much with normal furni-
ture. It could help in the future
to improve the quality of life for
the disabled. Under the Prof’s.
instructions to the master con-
troller the furniture was now
tastefully arranged around the
lounge and the three of them
were comfortably established
around the Prof’s. table.

“Now, Sir Rockwell, whilst we
wait for some refreshment to
arrive Bob and I are both very
anxious to hear about your wvisit
to the Internmational Electronic
Games Symposium, I gather that
what you have found out there is
really fascinating and that crazes
for some amazing new electronic
games are sweeping across entire
communities’”

Continued next month
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Readers® Bright Ideaz; any
idea that Is published will be
awarded payment accerding
to its merit. The ideas have

Some points concernirig the construction of
the Digital Clock (Jan. '76) should be noted.
Capacitor C2 should be 3%pF instead of 1nF.
This should be changed if the display flickers.

Should the clock start advancing the minutes
every 20 seconds and hours every 20 minutes
add a 10MQ resistor between pads marked *'—"'
and “R'" on the p.c.b. and a 2-2nF capacitor
between “R* and "+,

The earth pin (Fig. 7) should be wired to the
pad marked ‘*—'" not to "R".

In Physics is Fun last month we suggested
using a magnet on a T.V. screen. This must
not be done to a colour T.V.

not been proved by us.

» CJLLTD.P.O.BOX 34.CANTERBURY,CT11YT
Small circuit boards often get jostled around
by the brush when applying the resist. This NTEX SOLDERING IRONS WIRE STRIPPER & CUTTER £0.85
can easily result in mistakes and an untidy {with &iide on & off bits) -HAND DRILLS Leytool precision,

- 15W 'C' miniature irons £2.30 | compact,5/16" chuck _ £3.99
finished appearance, " 3/3241/83/16"bits-esch £0.45 | AERIALS Extend 15-120cm £1.50
To keep the board firm and secure yet with- 'C* Efernents £1,10 | CASSETTE 'Head Demagretisers'

18W 'G' miniature irons £2_50 Sheped pole-saves time £3.65

out damaging it, simply use double sided R e

3/3271/8%3/16"bits-each  £0.45

sticky tape or single sided tape folded over, 1G* Elements £1.35 | Crystalearphons, lead&plug £0.65
then stick one side of the tape to a large piece 15W' CCN'Low leekage irona £2.70 HbadDHM,Z,OOOn_ £3.20

P = . d th th id . 3/32"1/873/16" bita-each £0.45 | INTERCOMS 2-station £€6.35
of paper ar a table top, etc., and the other side 1CCN! Elements £1.50 | MICROPHOMES Dynamic £2_15

25W' X25' Low leekage rons £2.30 | PRINTED CIRCUIT KITS -Atl

3/321/873/16"bita-each £0.47 | Items for producingp.c's £3.99
'X25' Elements £1.15 | SIGNAL INJECTOR -Audlo through
1SK1!'SK2] SolceringKits £3.85 | videosignals,self contained £4.25
ST3 Stands-for all models £1.10 | STEREQ HEADPHONES 8n £4.85
BOLDER in Bib dispenser  £0.45 | SPEAKERS -75mm dia.8n £1.00

to the non-copper side of the printed circuit
board.
Kenneth Jatzuk,
Keighley.
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This exciting new series, under the general Editorship of Morris COLWELL, provides clear and easily
understood descriptions, advice and general help for amateur constructors, students and technicians
aimed at breaking down the barriers that often deter beginners in electronics.

Available Now...

ELECTRONIC DIAGRAMS

M. A. Colweli

One of the first things that newcomers tc radio
and electronics need 1o come to terms with
is the language used. This book, which is aimed
primarily at beginners, attempts to break down
the barriers which so often deter students from
taking up the subject. It takes the reader
through the logical steps of building up circuit
diagrams from elementary circuit symbols to
complex systems.

216 x 138mm  |llustrated

£1.80

112 pages
0 408 00201 8

PRINTED CIRCUIT ASSEMBLY
M. J. Hughes, MA, AMIERE and M. A, Colwell

This book takes the mystery out of technigues
used in printed circuit assembly and encourages
constructors to make their own printed circuit
boards. The book describes the characteristics
of the various bases used and guides the reader

through the stages of translating circuit
diagrams into printed circuit layouts.

96 pages 216 x 138mm liustrated
0408 00203 4 £1.80
ELECTRONIC COMPONENTS
M. A. Colwell

This Guide describes the characteristics of the
various bases used in printed circuit systems
and guides the reader through the stages of
translating circuit diagrams into printed circuit
layouts. Image transference, etching, milling
and trimming methods are described. Some
special techniques such as through-hole plating,

- edge connector tabs and multi-layer assembly

are .also outlined, and reliability and mainten-
ance procedures are discussed. The merits of
alternative ready-made proprietary assembly
systems are reviewed and tabuiar comparisons
made.

112 pages

C 408 00202 6

Available June...

PROJECT PLANNING AND BUILDING
Morris A. Colwell

This guide will help the constructor to plan,
design and lay out his electronic projects. The
book exptains planning, use of tools, compo-
nent board layout, the design and layout of
chassis and cases, and assembly and wiring.
There is also an extremely useful Appendix.

SIMPLE CIRCUIT BUILDING
Morris A. Colwell

This Guide provides a logical introduction to
general purpose circuits for the home con-
structor and to converting theoretical circuits
into practical fayouts.-The book covers a wide
range of easy to assemble circuits, including
switching and logic circuits and their layouts,
operational amplifiers, a.c. amplifiers and d.c.
power supplies.

PRACTICAL ELECTRONIC PROJECT
BUILDING

Alan Ainslie and Morris A. Colwell

A concise but informative guide to some of the
current popular methods of construction and
techniques employed in home construction.
Contains hints on finishing and fault-finding
methods.

2186 x 138mm Allustrated

£1.80

For details of all Newnes Technical Books please write for a free catalogue and watch
for announcements in following issues of Everyday Electronics.

8J'  MewnesTechnicalBooks 90
| 5 e

BOROUGH GREEN, SEVENOAKS, KENT TN15 8PH
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DOWN T0 EARTH ~

By GEORGE HYLTON

DECIBELS AND
MULTIMETERS

N AN earlier Down to Earth 1

explained the reason for in-
venting that curious unit, the
decibel (dB). What I didn’t do, for
lack of space, was to talk about
decibel measurements. Quite a
lot of multimeters have decibel
scales and some readers (includ-
ing Mr. M. Clarson of Co. Cork)
want to know how these dB ranges
are used. This can be rather
puzzling when, as is often the
case, there is no position marked
“decibels” on the meter’s range-
selector switch!

REFERENCE LEVELS

Decibel measurements are also
known as level measurernents.
This is a good starting point for
an explanation. You might talk
about shelves being fixed at
different levels on a wall, or
houses being_ built at different
levels on a hillside. Such state-
ments contain the general idea
that one level is being compared
with another.

Contour lines on maps give

heights above sealevel. Sea-level
is a convenient reference point,
a standard .level for comparing
other levels, above or below.
However, we aren’t always inter-
ested in the height above sea-level
but merely in relative levels.
, If we are laying drains between
houses A and ‘B the important
thing may be just which is higher,
A or B, since this is what deter-
mines which way the water runs.
The heights above sea-level may
not need to be known for the
immediate purpose.

In expressing electrical signal
levels in decibels we may be con-
cerned with either type of
measurement—absolute levels
‘above some standard reference
level, the equivalent of sea level;
or -relative measurements in
which we merely want to know
how much stronger is signal A

than B. This is one source of con-.
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fusion, but another; perhaps more
widespread one, is that when
voltage levels are compared in
decibel form the dB figure comes
out higher than when power
levels are compared. Thus a
voltage of 10V is 20dB up on 1V,
but a power of 10W is only 10dB
up on 1W. Why, when the ratio is
10 in both cases?

POWER AND VOLTAGE

Fortunately the explanation is
easy, so let’s dispose of this one
right . away. Decibels, strictly
speaking, are about power. But
to have power you must have
voltage, current, and resistance,
Power is dissipated when a
voltage is applied to a resistance
and current flows. Power {watts)
equals volts times amps.

Since voltage is easier to
measure than power, it’s often
more convenient to measure volts
but pretend you are measuring
power and express the measure-
ment in dB just as if it were a
proper power measurement.

¥ you muliply the voltage
applied to a resistance ten times,
the current also increases ten
times. So power which is voltage
times current, increases not ten
times but a hundred times. This
is why the dB figure for voltage
ratios is bigger than the dB
figure for power ratios. The “dB
volts” figure is in fact just twice
the “dB power’ figure. You
‘could think of a 20dB reading for
a 10-fold voltage rise as 10dB for
-the voltage increase plus 10dB for
the accompanying current in-
crease.

If this is a bit too academic
for you, don’t worry. You can still
make dB measurements quite
happily using the dB scale on
your multimeter, without bother-
ing your head about it.

On the cheaper sort of meter,
there’s no dB range as such, but
merely a scale marked in dB,
often with “0dB” about a third
of the way along, I’ intended to
use thisfor relative measurements.

To use it, you select an a.c.
voltage scale which suits the
voltage levels of the signals you
are measuring but you read off on
the dB scale. -

FREQUENCY RESPONSE

A cominon use of the dB scale
is in the mmeasurement of the
frequency recsponse of an awudio
ampiifier. The meter is connected
across a suitable resistance such
as the loudspeaker voice coil (or
better a dummy load in the form
of a real resistor connected in
place of the speaker) and the
signal voltage is read off the dB
scale. You must have an artificial
signal source in the form of a
sinewave oscillator adjustable
over a wide frequency range
(such as 10Hz to 100kHz).

To begin with, apply a signal
at a frequency well within the
normal audio range, e.g, 1kHz,
and adjust the level so that the
meter reads 0dB. Then vary the
frequency downwards until the
response begins to droop. You
may find, for example, that it is
3dB down (—3dB) at 40Hz and
—6dB at 25Hz. Similarly the high-
frequency response may be —3dB
at 14kHz and —6dB to 20kHz.

PRECAUTIONS

Some precautions are advisable
in making this sort of measure:
ment. The first is to make sure
that the amplifier can take the
signals you are applying to it.
Many power amplifiers are con-
structed on the assumption that
the only signals which will be
applied to them are speech and
music.

If you apply continucus sine-
waves, the amplifier may bedriven
to full power al] the time and it
may not be able to take it. For
safety’s sake, take your fre-
quency response at a lower power
level.

GENERAL RESPONSE

Another precaution conocerns
the frequency response of the
oscillator and the  1meter.
Before measuring the amplifier
response, measure the oscillator
output on the same meter (Gf
possible on the same voltage
range) over the full freguency
range. Note any drops or rises
and allow for them when yon
make measurements on the
ampiifier.
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ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE I’M!

Do you want promouon. a better
job, higher pay? “New  aoppor-

tumties” shows ¥You how to get
lhcm through a low-cost. Home
Study Course. Thae &fe no books
to buy and you can pay as you
learn.

This casy to follow GU]DB TO
SUCCESS should be read by every
anibitious engineer, Send for this
helpful 76-page free book NOW!
No obligation. nébody will call on
you. It could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE

}é‘--cur OUT THIS COUPON Il NN NN

Heating, Ventilating [TOSRAMMING

ELECTRICAL and AUTO and AERO MECHANICAL =
ELECTRONICS Motor Mechanics{] A.M.S.E. (Mech.)i1 I
E{:gigﬂ.gadif’ & C. & G. Motor V. Gencral Mech.
| .
(with KIT) | Mechanics O Eng. l
Electronic General Auto Inst. Engineers &
Engir;_lecring CI Engineering {0 Technicians =] I
Ccrtificate =
AMIMIL {J Maintenance
General Elect. Eng. - h 3
Certificate {1 Air Registration Engineering o l
C. & G. Flect. Board Certs. ] Welding O
lostallations {1 g A A LML Dip.
Elect. Install. & |
k B
it MANAGEMENT
Technicians 1 CONSTRUC- and PRODUCTION
TIONAL Computer

ol

RADIO and i
TELECOM- & Amr Inst. of Cost & I
MUNICATIONS Conditioning [0 Managements .
Colour TV Architectural Accts. 0
ze WJ:CICT;E TelecomsD B top
Technician's Cert.[] & D%i8" 0 i
%\f &&Gé Radio, LI.O.B. 1 DRAUGHTS-

- CCArOnICS _ Carpentry & MANSHIP and
Mcc.h. Cert. a Jolnery [1 DESIGN I
Radio & TV 3
Engineering Plumbing General

ursc 3 Technoiogy [0 Draughtsmanship (}
E:g‘a‘;;ss““'mg é‘l General Building [ A.M.LED. 0
Radio Amateur’s Painting & Electrical ]
Exam. Decorating [l ] Draughtsmanslugﬂ

—58 ‘0’ &

G.C.E.
‘A* Level Subjects

Dept. TEEI4
also at our London Advisa

NAME {Block Capitals) .........
ADDRESS

—over 10,000 Group Passes!

|
[
|
I
Aldermaston College =
1
|
|
|

Reading RG7 4PF.

Office, 4 Fore Street Avenua,
Moorgate, London EC2Y 5E]. Tel. 01-618 272i.
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CRESCENT RADIO LTD.
i1-15 & 17 MAYES ROAD, LONDON N22 &TL
(also) 13 SOUTH MALL, EDMONTQN, N.9

MAIL ORDER DEPT.
I St Michaels Terrace Wood Green London N22 45]
Phone 888 3206 & MAIL ORDER 888-4474

ABS PLASTIC BOXES

Handy borss for construction projects.
Moulded extmslon malla for P.C. or
chassis pancis. Fitted with fmun front
panels.
1005 = 103mm x 73 um X 45ram = 55p.
1008 =150min x Tdnm X 47mm =78,
1007.— 185mm x 124mm x 60mm—=4£128
1621 —1906mm x 74w x 45mumn—58p.

(sloping frout) Plos BY, YAT

CLEAR PLASTIC
PANEL METERS
Blie 8Pmimy x 45mm x 35mm these
meters réqulre = $8min hole for
mountlog.
MES = Oto 50 :nkTo amp Full Suale
ME7 = 0 to 100 micro amp .
MES - 0 to 500 micro sinp
MEY — 0to Imja o
MELI0 — 0t  Smfa
MEll = 0to 10m/s
MEL1J - 0to S0m/m
ME3 = 0 to 100mja =
ME14 = 0 to 300m/» o
ME1S — 0 to 1 amp s
YEI8 = 0 to 50 volt=
MELT =~ 0 to 300 vofia A\,
MELS = “§" Mcter
ME19 —
“YU™ Meter
OTR PRICE

4800
Plas 8% VAT

LOW VOLTAGE
AMPLIFIER

5 trapsistor ampllfier cotu-
pitte with volumc contrvl,
[a sultadble for 4V Lo aml
ae. supplies. Wil giv-
aboot 1'W at 8 ohm output.
With high IMP input this
amplifler will work as a
record plaver, Laby alarn.

te.. lificr.
Praven var £2-00

P. C ETCH!NG KIT
This ki
wii} need to erch lhe cfrcmu of Kix own
deslgn.

Contents—Flastic ctching diab. Samplc
copper claid board. Laminate Cotter.
1 b Perric Chloride. Large Plastic
Gpoon. Etch Resist Pen. Full Etching
Instructions.

Complete and Big Kit Valoe af £3-75p
+ 8% YAT.

Full Sl

LOW PRICE
TRANSISTORS
BravzB—l1bp TiP42A 75p
AC142R—25p 0C75—22p
BCL49B 15 AAI26—~8p
Pips 25, VAT

ICEXTRACTIONTOOL
faves damnge to valuadble 10\.
Only 40p + 8% VAT

ANTEX
SOLDERING JRONS
AND SPARES

X3 25 watt 295
125 Apare Rlement £1-47
X235 Bpare Bite Na. 60, 31, 52 44p esch
C240/2 17 waitt 42-8%
12402 Bpare Elenent 2120
2402 Bpare Hits No. 2, 8.6 22p sach
BT3. saldermg Tron Stand suitable

for all modets 10

Plus 8% VAT

ALUMINIUM BOXES
Metal Project Boxes give rour work a
professinnal Snish.

o L w ] Price
ABY 2 LY} 13
ABB 4 1 1 a‘:
AB9 4 El T 4p
AB1V 1 ay 1 €3p
AB1t 4 S, 54y
ABL2 A 1 £Sp
ABI3 ] 4 » 89p
‘AB14 7 5 2] 84p
AB1> B 3 a. 997
AB16 10 7 * 2135
AB17 Ao 41 8 41-02
AB1x Jked 5 3 £1-20
AB19 8 3 2150
All pize are approx and in inches.

Ploa 8% VAT >

SCOOP PURCHASE
AM—FM

STEREO TUNER
We supfity an AM. FM. Btereo-tuner
fully wired And aligned on a 67 X 4% x
14" Printes -board, plus the ferrite
serial and a switch which vou connect
following oor complete instructions.
Now you anly need a B/{Q Valt DC
supply and you can fced this tuner into
any stereo amphifier.
F:ntutm Value zt £7-00 + 259, VAT,

LOW VOLTAGE STEREO AMPLIFIER

FERRIC CHLORIDE
Anhrdrous ferric chloride in double
sealad one pound pld packs.

OUR PRICE — 650 + PP + 8% per Ib,

3 KILOWATTS
PSYCHEDELIC LIGHT

CONTROL UNIT
Three Chaanel: Rass—Middle—Treble
Pach channel ham Its own senslitvity
control. Juat ronnect the ipput of this
unit to the loudspesker tarminals of an
smplifler, atd connect three 250V op to
1000W 1amps to the output terminals
of the unlt, and you produce a fascin-
ating sound-light display, (All guar-
antecd))

£18-50Q pwua 75p . & P.

Plua 5% VAT

POWER PACKS

PPl Bwitched 3, 4}, 8, T}, 9 and 12

itch
Bize=130 am x 55 mm x 75 mm
Y =24-00

0!
PP? Switched 6-74-% volt Battery
Eliminator. Approx size 237 X
2% % 3i”". Idea] for casselte re-
corders. £3-25 each.
PF3 Car converter. From 12v Pox. or

with
vohun:. basa, b.ll.\n.:e and tobe controls.
Approx. 3 watlts Into 8 ochms per
thannel. Necds 8/12 volt D.C. supply
and s complete on 3 247 x 747 printed
board fdeal for damestic reonrd plavers,
etc.- A bargain at £5 +25%, VAT.

o il

CABLELESS
SCOLDERING IRON
WAHL "1SO-TIP*!

% Comnpletely Portable

Y% Bolderz up to 150 joints per charge
% Ee-chargesin Ita own stand

% Fine tip for all types of noldering

¥ Only 8° long and weigbe just & oza,
Our Price £8-75. Plus 5% VAT
(Spare bits are Svailable)

12-0-12 YOLT 500m/a
240 YOLT PRIMARY
TRANSFORMER

Approx. riz¢ = @0mm Xx ¢Omm

x 60mm. Fixing centres—75mm.

A REAL BARGAIN AT £1-20 sach.
Plns 8% VAT

LOW NOISE
LOW PRICE CASSETTES
Good quality tape in well made screw
1ype cassattes.

Presenl‘eld’ in eingle Dlamtic cases.

Neg to = 8-7§-2 volt, Easy to 6t Co0~48n
and transistor regulated C120 — 539
£8-90 each. 10% discount om ten or mote cassattes
Fius 8% VAT of one typc Fiod 8% VAT
U.K. CARR. | All prices are excluding VAT. Please
S0p unless otherwise add to each item the VAT rate in-
stated dicated to all orders
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arhritz mA2
The tried, tested, proven, reliable, complete, ;%9

professional, capacitive discharge,

\,*,..-_,-.

- g = - =
Lar
"Sparknie'’ waz voled beat of 8 syslems Teated by Popular Malonng Magasine

D NOW

To ELECTRON!CS DESIGN ASSOCIATES . DEPY EE3
82 Bath Street, Walsall, WS} 3DE.

Jonarkrite Fik 7 DIY Ass, kits @ £10-93

Sparkrite Mk 2 Ready Built Positive
|_earth @ £13-8

Ienition <h. switches '@ £2-98
R.P.M. Limit systems in the above units
@0 A 8 N

1 enclose cheque/P.O.xfor £

Sparkrite Mk 2 Ready Buiit Negative |
earth @ £13-86

Sparktite MK2 |5 a high performance, high quality,
capaclilve discharge electronlc ignition system.
Because of the supeth design of the Sparkrite
clreutt It completety ellminates problems of the
contact breaker. There is no misfire becaute

tact breaker b is lactronk
2lly by a pulse suppression clrcuit which p

top quality 5 year guaranteed transformer and
camponents, cables, eolt connectors, printed
circuit board, nuts, bolts, sillcon grease, fuil
Instructions to make the kit negative or positive
earth, and 10 page installation Instructions.
OPTIONAL EXTRAS

R.P.M. 1| This can be

the unit firing If the points bounce open at high
R.P.M. Contact bresker bum is elimi o

included in lh.a ;mi-l 10 prevent over revving, an
i Righ

reducing the current to about 1;50th of the norm. it
wiil perform equally well with new, old, or even
badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharglng
the system. Sparkrile Incorporates a short circult

to most hire firms,
performance delvers otc.
Elect: } t | ignition switch. Gives
Instant changeovar from *Sparkrite’ lgnition o
conventional ignition for performance compari-
sons, slau%tlmlnglefc“ and wlll also switch the
Hon o 5

pratected inverter which he p

of SCR lock on and therefore eliminates the

possibility of blowing the translstars ar the SCR.
Aot el e lanith ternat

{Many
compietely foolproof in this respect)
Sparkrite can therefore glve you: up 1o 20% belter

! 5 ly as = device.
Includes: switch, tors, ting bracket
and i ions. Cables luded
PRICES

D.1.Y, assembly kI £10-83 incl. V.A.T. post and
packing. Ready built unit £13-86 incl V.A.T. post *

fuel consumption, instant all
cleaner pluas—they last up 1o 5 times fonger with-
aut altenti faster ferati higher top
speads, longer coil and battery lfe, efficient fuel
burning and less alr pollution, smoether running,
continual peak performance,

THE XIT COMPRISES EVERYTHING NEEDED.
Ready drllled pressed 5ieel case coated in matt
black epoxy resin, ready drilled base and heatsink,

and (Both to fit all vehicles with coill
distributor lgnition up to 8 cylinders.)

Switch for instant changeover fram * Sparkrite™
ignition t{o conventional ignition £253 inel.
V.A.T. post and packing. R.P.M. limiting contral
£2-42 Incl. V.A.T. post and packing. (Fitted in
cazsa on ready bullt unit, dashboard mounting on

kit)
CALLERS WELCOME

———

A hobby that
pays big salaries.

Enrol in the BNR & £ School and you'll have an entertaining
and fascinating hobby. Stick with it and the opportunities
and the hig money await you, if qualified, in every field of
Electronics today. We offer the finest home study training for
all subjects in radio, television, etc., especially for the CITY
AND GUILDS EXAMS (Technicians’ Certificates}; the Grad.
Brit. 1.LE.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Radar; Computers;
Servo-mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS’
experience in teaching radio subjects and an unbroken record
of exam successes. We are the only privately run British home
study College specialising in electronics subjects only. Full-
est details will be gladly sent without any obligation.

ol N SN BN WD NN WS R En e S5 55 6 58 i g
.BRITISH NATIONAL RADIO & ELECTRONICSI

lSCHOOL, Dept EEC 36 '
‘¥p 0.Box 156, Jersey, Channel Islands. l
JNAME e i ]
Booormess . . |
! A Sl e gt L L Bl orkecaDg pleasei'
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VALVE BARGAINS

Any 5 64p, 10 99p, 50 £4.
Your choice from the

following list: ECHS4,
ECCB2, ECL80, EF80,
EF183, EFI184, PCB6 PCB88,
PCF80, PCF802, PCLS82,
PCL84, PCL85, PCL805,
PCL86, PFL200, PL3§,

PL504, PY33, PY8I, PY800,
PY88, EH50, 30FLI, 30FL2,
30PL14. 6F28

Colour Valves 25p each
PL508 PL509, PYSOO/A

Press 4 Button Tran-
sistor UHF Tuners £2.50

AERIAL BOOSTERS

We make three types of

Aerial Boosters all for

set top fitting, with Co-ax

Plugs and Sockets.

Bll—For Sterso and

-Standard VHF Radio

Bi2—For the older VHF
Television, pleass
state BBCl and ITVY
Channels.

B45—For mon. or colour
this covers the com
plete UHF band.

All Boosters are com-

plete with Battery and

take only minutes to fit.

Price £3-90 each

BARGAIN PACKS
All Components in the Bargain Packs are unused

and marked.

Pack I—Polyester (C280) Axial Leads Capacitors—
250V/W & 400V/W, very good mixed selection from
001 UF to 2.2 UF. Price 100 £1-25, 1000 £10-00 (our

choice).

Pack 2—White Plastic Boxes with flick-on tops. [deal
for most projects—inside size 3iin x 23in x lin deep.

Price 10/£1-10, 100/£%-00.

Co-Ax Connectors 8p (70p).

Co-Ax Plug—8p (70p

Jack Plugs—Standard )i7p (£1-50), 2:5mm 10p (85p).

3-5mm 10p (85p).

Din Plugs -2 Pin I12p (£1:00). 3 Pin 14p (£1-20), 5 Pin
18p {£1-50). {Price in brackets for Ten).

Prices include V.AT. P. & P. under £1/15p, £l to £3720p,
above £3/25p. Overseas at cost. Money back guarantee on

all orders.

ELECTRONIC MAILORDER LTD., 62 BRIDGE ST.,
RAMSBOTTOM, BURY, LANCS, Tel, Rams. 3036.

———

e

o —"
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~ B-P-P Packs

Originated In 13559 by managina director Bemard
Davis, his were the firs? semizonductor and com-
ponent packs fo be markoted In ‘his country. and
Indeed, the compeny's name arow gul of 1-British
Industrial Pre-Facked Componeats’’. Todsy. Bi-Pre-
Pak continues io occupy 8 position of pre-eminence In
the supply of packs as well as a vastly extended range
of products detailed in our latent 24 cage A.4 size free

1 S5endi10p d large addrested envelope

for your copy by return.
iT'S ALL IN OUR FREE CATALOGUE

tomponent Packs

CP1 150 Capaciters, mixed bag of paper, silver mice,
electrolytics, etc. Approx. quantity, counted
by welght. (post & packing) M
CP2 200 Resistors, mixed bag of different types.

values, wattages. etc. Approx. quantity,
counted by weight. &p
CP3 40 Wirewound resistors. mixed types, values
and wattages. &0p*
CP4 12 Potentiometers. pre-sets. w/wound, carbon,
: etc. Mined types and values. 60p

CP3 Earphones, single low Impedance for

transisior radios, cassettes eic. Less plugs,

{0t subas®s Ciugs see PAKs CP3 and

cPio. &0p

CPE 50 TO-5 maoating tafs, S iran-

. sistog and bosrd. e Tt 2eo_ Tsisn.  Bip
8

500 Cabie clips for 6. P.0. 3 ° dia cabis. Nylon
with harg: steel phe (o y tueFsEn)

par sealed box of SC. et
3-5mm plugs, mivacws jack, to @ sar--
phones in PAK CPS. !
2:5mm gub minizwre jxck Shoss. © 5t sar-
phones in PAK CPS. =Hp®
Scrowdrivers, 1 x mxins aeon sssier, § X
grub screwdrivers. ot
Read relay insens, 17 lons §° &a These
will operate from 2n externas =agael or
coll. For magnetls see PAK P18 ®e
Magnets of various sires for cpemsting
reod switches In PAK CP12 Ideal for
burglar alarms on doors ase windows
&p*

Potentiometers, plefels. witgwounds,
carbons, dual gangs. wits and without
swilches etc. Mixed vaiues znd watlages
£1-20

Standard crocodife clips. szrew fixlng,
good quatity. p*
P.C. poards each containing a BF180 UHF
amplifter transistor. A good basis for bulld-
ing 3 T.V. aerial pre-amp as verious parns
ine. 60p
25 Electiotytle Capacliors, various values and
voltages, many usetul types, from T.V. to
tz?nsislor radio & HI-Ft (post & ""ké:“

p

9519

CPi4 40

cPs 12
CP1§

w

cPi7

]
Light activated SCR.50 volis 1-6 amps type

CP13 1
L9F. Ready mounted on PC_board with
gate Tesistor and leads firted. Full data and
circuit diagrarns for 14 projects, includes:
slave photo flash unit, buralar alarm efc.
CP19 3 Micro switches 1 gaie change over, stand-

ard model 147 x 3", wp*

T Re No Bt )

TP
TP10
TP
TPiz*

TP
TH14

TPIS
TPis
P17
TPi8
P9
TP20
TP23

TP24
TP
TP3

ALLTH
g°

Ba_rgaihs in Semi-Conductors, components, modules & equipment.

Semi-Gonductors

® Tesied an:
TP4 3s

5

2z
10

»

8 8 38 8a,

20

10
20

20
20

d guarantaed
N7490 |ntegrated circuits. 14 pin duai in
line TTL type. Decade counter. Get one

EE these are 60p eachin singles. £1-20p*

FR
E FOLLOWING ARE AT 60p EACH PACK

SNT406 Integrated clrcults. 14 p'n dual In
line TTL type. Quad 2-Input NAND gate.
Get one FREE. these are 15pleach,

Light dependant reslstors. 400 ohms light,
1 megohm dark. i~ dla.

Translstors XB102 and XB112 equivalent 10
AC126, ACt56, OCB1/2, OCT2 etc.

BY127 Sllican regtifiers 1000 piv 1 amp.
Plastic T.V. rectifier.

OCP71 Light sensitive transistors.

OCH germanium PNP audlo pre amp tran-
sistor, black glass ty%e.

OC81 germanium PNP audio output fran-
siStor, white glass type.

QC200/1/2/3 translstors, PNP sllicon TO-5,
unmarksd.

1 watt zenar diodes, mixed voltages, 6-8

to 43 voits.
2N3707/8/9/10 transistors, NPN silicon
plastic, unmarked.

10¢ Diodes, mixture of germanlum, gold bon-

ded, sllicon, etc., a useful selection of
many types. marked and unmarked.
Mulfard OCAS transistors, L.F. amp. PNFP
germantum.

BFY50/1/2, 2NG9677, 2N18L3, etc. NPN
siiicon 10-5 uncoded. COMPLEMENTARY

TO PAK TP24.

20 BFY&d, 2N2904/5, etc., PNP silicon TO-5
uncoded COMPLEMENTARY to PAK TPZ3,
NPN slifcon planar transistors. TO-18
similar to BCI03 etc. uncoded.
PNP silicon planar {ransistors. TO-18
simiias to 8C176 etc. uncoded.

@®Untested Packs—80p each
Specially for keen bargaln hunters
UTs 50 PNP germanlum transistors, AF and RF.

uTz2
uTs
uTe
uTs
uT1e

uTi3

£

40
15

15 Integrated clrcuils,

WVeary good ylald.

150 &Germanlum dicdes, ministure glass type.

Zener diodes, 250 mW

OAZ240 range,
average 50% good

25 Zener diodes. 114 watt top hat type, mixed

voltaces.

NPN silicon planar transistors, of the
2R3707-11 range, low nolse amp.

Power transistors, PNP germanium and
NPN silicon, mestly TO-3 but some plastic

and some marked.

axperimenters pak.
dual In fline, TO-5. TTL, DTL. marked and
ynmarkad, some definitely geod bul old

_ fypes.
FOR FULL RANGES—-SEE CATALOGUE

POWER TRANSISTORS -
v Waiis c Amps Price
28p°

-

45
9ON2 40 90
0P2 40 90
Many olher ypes available from 3 to 115 waits
INTEGRATED CIRCUITS
MM5314 Dual in line clock chip £3*
LMS380/SL60745 Dual fn line 2w. audio amp. with
data, etc. T5p
?ual In line 1.C. socke1s 8 pin 1dp; 14 pin 15p*; 18 pin

e

CY Y
2
Q
.

SIGNAL GENERATOR
For MW and IF Covers 550 KHz to 1-6 MHz for MW
and 400 to 5S0KHz for IF. Fully pcr?p!;;a-

£0p) £4:25
POCKET SIGNAL INJECTOR
Fountatn-pen type. Invatuable for findIng faults £2:80%
EX.G.P.O. 5" SIDECUTTERS

Not new, bul in perfect order. per palr S0p*
EX.G.P.O.6" LONG NOSE PLIERS
Not new, but in parlect ordes, per palr 0p"
MAINS TRANSFORMERS
MT6 - 6v 0 6y 100mA £1-22°
MT12 12v 0 12¥ S0mA B o
SSToft 8v lamp £1-67°
S55T1211 12v tamp -£2-05*
SSTi81 18v 1amp £2-30
S8T25/2 2% 2amp £3-00°
S58T32 30v 2amp £4-25
S35Tas/4 3% 4amp £5-58°
PC EDGE CONNECTORS

pe Slzes Pitch
SSEC 6 way " -155” Rp
SSEC10 .. B 156" o
SSEC12 .. 20 156” #o
SSEC T8 ., 2j" -1567 T5p
SSEC 18 ., 158" i5p
SSEC22 3" -156" 1-00
BOOK

OOKS

All free of V.A.T. We carry very farge stochs of technical
books by Babani & B d Pubfi . by N and
Burlterworth as well 25 reference books from the Common
M-‘lrf!t In EngifshiGermanifiatian. Al detailed In our
calaiogue. -

MONEY SAVERS FOR MOTORISTS

Qur new “'Super Spark™ Capacity Bischarge lgnition
unit is Instantly adaptable for pos. or neg. earh.
can be swi Backto © tinnal Ignition i )
and Incor 1 ti-b 1 ilisi
Rev. conticlling adjustment. in totally enclosed
strong metal box (pjp—30p} (5.A.E. for leaflet)

£7-95* reapyeunt £10-50*

NEXT MONTH LOOK OUT FOR
SOME EXCITING NEW

Stirling Sounds £lo_50

Audio Modules

MAKE SURE YOU GET OUR
NAME AND ADDRESS RIGHT
WHEN ORDERING

Cash {cheque, money or postai order)
with your order, please. i
Menlfon this journal when ordering if
you don't wan! lo et oul the coupon.

VAT at 25% must be addoa to total value of order, excapt for items marked *

or (8%, when VAT Is to be added at 3%. No VAT on ovarseas omers, POST &

PACKING Add 30p for UK orders except where shown otherwise. Minimum ™mail

order acceptable—£1. Qverseas orders, add £1 for postage. Any difference will

be credited or chatged. P RICES Subject to alteration without notice. AVAIL-
ABILITY Ali Hems avallable attime of going to press when every effort is made

® Singles KIT —I

BRIDGE RECTIFIERS Plastic ancapsulated

PLV. v 106v 4H0v

1 amp 5p* 35p* dSp*

2 amp 35p° £5p* 55p*

4 amp 4:p* 509* 80p*

5 amp Z0p* B0p* f80p*

BY164 equly. SKB2/02 400v 1-5 amp. 43p° 2

St 18p B-P-P SECURITY CHECK POINT

2N4416 20p Write your awa name and address

MOS F.ETx clearly in block capital Tetters.

3N141/MEMB16 S0p Ehecl; ptll{u! your"czrvderdi: correcl for
escription, quantily and price.

UnN ION

TR'A-}'{%’I‘sc;rons Don't forget V.A.T. at 25% of tolal

INZ16C 85p* yalue of order unfess otherwise sialed.

2N2846 . 48p* s

TIS43 :13- TERMS OF BUSINESS:

PUTs

PN26027 50p

LEDs

TIL209—R, 18p*

ﬂLmi-Green & to ensure correciness of information.

Also Power Dilodes.

Thyrittars, Triacs. Diac
Zener .Diedes,
Electronics, etc.

PAK LTD

TELEPHONE: SOUTHEND 10702} 46344.

979 994WEST ROAD, WESTCLIFF-ON-SEA, ESSEX S50 9D

Opto-

Please send

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

Everyday Electronics, Marck 1976

for which i encigse

To BI-PRE-PAK, 224.226 WEST RD ., WESTCLIFF-ON-SEA, ESSEX 1
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CLOCK PARTS FOR LAST MONTH'S DIGITAL CLOCK

COMPLETE KIT: This kit comprises of ali parts to buiid the clock as described in the article: AY-5-
1902, 5LT-01, Printed Circuit Board, Resistors, Capacitors, Diodes, Transformer, Switches, Vero pins
Verocase, green perspex panel, mains flex and plug, nuts, screws, washers, wire, fuse wire, grommet,

{.C. socket. PRICE .... £17:50

CLOCK MODULE KIT: This kit comprises of all parts as above except for the Verocase, perspex panel,
malins lead and plug, screws, nuts, washers, grommet, switches.

PRICE .... £13-00

INDIVIDUAL COMPONENTS
AY-5-1202 CLOCK CHIP £5-14
VEROCASE AND GREEN PERSPEX £317
TRANSFORMER £1-83

5LT-01 DISPLAY £6-26 '
'PRINTED CIRCUIT BOARD £1-51

ALL PRICES SHOWN ARE VAT INCLUSIVE,-CARRIAGE PAID

SINTEL

53E, ASTON STREET, OXFORD. TEL : 0865 43203

= - i

Write now for your copy, enclosing 65p remittance.

OVER 5,000 ITEMS - largest UK range of
electronic components for home.
constructors.

200 PAGES - every aspect of electronics and
components for amateurs and hobbyists —
kits, projects, test gear.

DOZENS of new lines and new ranges.
MANY price reductions throughout tte new
Catalogue.

A Discount Voucher with every copy, worth

e e

{ NTS

ATIONAL ESTABLISHME
JOERVE d on official notepaper.

when ordere
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Now Open
Browse Round The New
Supermarket at 404 Edgwareé

oad.
ALL PRICES INCLUSIVE OF YAT,

Supermarket, ”ENRy's
RADIO

ELECTRONIC FOOTBALL
& TENNIS
WITH THE FABULOUS
VIDEO SPORT

ON YOUR OWN TVI B
Play threa exciting elec-

tronic _ ball games, i
FOOTBALL, TENNIS, %

HOLE IN THE WAILL
on your own TV] Just
plug Vldeo Sport Into
the aerlal socket of your
TY and away you go.
Completely sate for you. -
your children and your TV. M*ns opuratad.
OURINCREDIBLE PRICE £29-50,1%
PustIPm:king 50p

DEMONSTRATIONS NOW

N ALL CENTRES!

AM/FM MODULES LPI7# LPIT1
Combined AM/FM tuner medules.
togsther with & small number of R.C.'s
Ferrfite aerlal. make up a sensitive
FM/MW/ILW tuner, N

- 60 F
LPi178. FM Front End
and AM Gang £4:60

6v. Supply. gupplied with
data and elrcuit sheets.

£8-99 the pair in.l:ludlng sultable’
Ferrite awrial.

LP1  Combined if
Strip £4

625 llna raceiver UHF transisiorisea
tuners UK operation.
Brand new. (Post/packing 25p sach),

TYPE B 4-button push button (adi.)
£4-60.

TYPE C variable tunlng £2-9.
TYPE D s-button UHF/VHF tuner £3-28,

ALL -HENRY'S PRICES
tNCLUSIVE OF VAT

YOUR NEAREST STOR

LONDON.

£DGWANE ROAD LONDOM W2
4N Ectpncs Comon & Supermtried

o1 A0z 530

303 Sarpiun Com
£ -

Supermestet
TOTTENHA M COUNT ROAD W1
b2 -0

QUT OF TOWN
R Uppee Pariiemest SL Nagngham £zt

ALL AL OADIRLTO 303 FDGWARS ROAD W2
Procmb CebBCT 0 1419 0O eppdetian.

Build the Texan & FM Tuner
TEXAN 2020 W STEREO AMP

Features glass fibre PC
board. Gardners low fisld
transformer  6-1C's

10-transistors plus

diodes etc. De-

= slgned by Texas
T Instrumentsen-
%14\_ glneers for Hanry's

and P.W. 1972. Overali

size 151" x 24" x 84" mains

opearajed. Free {aak sleeve with every kit.

£35-00 (bulit & tested £45-00) (Cam. £1).
HENELEC STEREO FM TUNER

Features capaclty diode tuning. lead and
tuning matar Indicators, mains operated.
Hlgh perdormance and sensitivity. Overall
size In teak sleeves 87 x 22° x 61", Compleate
At with teak sleave.

£26-25 (bulit & tested £37-20) (Carr, 50p).
JOIN THE LARGE BAND OF
CONSTRUCTORS! ‘s

MULLARD AM/FM AND DECODER
Contalning Mullard

Modules LP1185, 7

LP1185 and LP1181
with MC1510
decoder IC on

compact printed
clrcuit board.
Ready allgned,
requires only 15V supply, output 300mY,
75 ohms aeriai input. Input circuit and
instructions supplied

Seven Station Push Button As-
sembly R £2:50

Ferrite Aavin!‘;\sser'n.hly e $7p
Tuning Gang Anctllary Com-
ponents : -25

Circuit Diagram and Instructlons

TOTAL ALL ITEMS WHE

PURCHASED TOGETHER bt
_ _inc. VATHP&P

FREE: Send now for our Frés List No.
38 for our complete range of over 2,000
nasw low

semiconduetor devices at
prices.

ot}
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Build an oscilloscope:

— i~ Card L RS oo Cprefel  cweRy
’ A~ e W 2
As the first stage of your traming, 1 5 é o= i” ‘ -
you actually build your own Cathode {5 !
ray oscilloscope! This is no

toy. but a test instrument .|.
that you will need not only for the 'r
course’s practical experiments,

00

This hobby
brings big
rewards,

A soldering iron and a screwdriver. If you
~know how to use them, or at least know one
end from the other, you know enough to
enrol in our unique home electronics course.

This new style course will enable anyone 10
have a real understanding of electronics by a
modern, practical and visua! method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You build, see and learn as, step by step, we
take you through all the fundamentals of
electronics and show you how easily the
subject can be mastered and add a new
dimension not only to your hobby but also 1o
your earning capacity.

All the {raining 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, at
any time, for advice or help during your work.

A Certificate is given at the end of every course.

T ) 3

l O @ o0 but also later if you decide to B
& develop your knowledge and enter the
\‘ O O’(_)J profession. It remains your property Read, draw and -
A and represents a very large saving derstand experiments
over buying z similar piece o I..II‘I_ er:s 2N on basic circuits
of essential equipment. circuit diagrams. %

PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN

OUR COURSES RECEIVE A FREE

CIRCWIT BOARD ORIGINATING
FROM A COMPUTER AND CON-
TAINING MANY DIFFERENT
COMPONENTS THAT CAN BE
USED IN EXPERIMENTS AND
PROVIDE AN EXCELLENT
EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

Everyday Electronics, March 1976

we show you how to conduct
In a short time you will be able to  experiments on a wide variety of
read and draw circuit diagrams, different cikcuits and turn the
understand the very fundamentals information gained into a working
of television, radio, computers and knowledge of testing, servicing and
countless other electronic devices  maintaining all types of electron
and their servicing procedures. ©  equipment, radio, tv. etc. i

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment.

--------------‘--—p----------'
't Brochure without obligation to:

BRITISH NATIONAL RADIO EEC 36
& ELECTRONICS SCHOOL, Dept
1 P.O. Box 156, Jersey, Channel islands.

1

1

1

b uame Lo 6 P e o T S :
|

|

| |

B 2ODRESS oo -

' pe ‘_j__;a_ﬁr_v___.._q__(Block caps please)
I----ﬂﬁ----—----“-----------

o - Eena 3 - =

e
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CLASSIFIED
ADVERTISEMENTS

EDUCATIONAL

HOLIDAY FOR BOYS. 14/16 years.
Summer 1976. ition and “practical
work in Electronics, Radio Produchon
and Tape Recording, Engineering
(Karting} and Phot%%rag)hy Eleven
days in Norfolk—£27- end ﬁostage
for brochure: INTER-SC
CHRISTIAN TFELLOWSHIP, c/o 1,
Hubbard Road, London, SE27 9PJ.

Study for success with 1CS. An
ICS home sfudy course will
ensure that you pass your C. & G.
exams. Special courses for Tele-
coms. Technicians, Electrical
Installations, Radio, TV and
Electronics Technicians, Radio
L Amateurs.

Radlc Amateurs

Covers C, & G. Radlo Amateurs
Exam. Also Practical Radio
courses with FREE construction
kit.

Colour TV Servicing,

Learn the techniques of servicing
Cofour TV sets through new
home-study ccurse approved by
leading manufacturer. Covers
principles, practice and alignhment
with numerous illustrations and
diagrams. Other courses tor
Radio and Audio servicing.

Technical Training

Courses Inciude Electronic Tech-

nicians, Computer Technicians,

Radio and Television Technicians

and many more.

Write for full details TODAY stating subject
Interes!.

1C3S School of Electronics
Dept. 711Q, Intertext
House, London SWE 4UJ
or phone 622 9911 (all
hours).

= = s asRee AL B e a e el
TAPETALKS are the CLEVER way to
LEARN.

THIS MONTH'S SPECIAL OFFER:—
TWO C50 Cassettes entitled
'INTRODUCING ELECTRONICS"

ph 3 Pk
“TAPETALK. P.0. BOX 9 (E),
MILTON KEYNES MK3 SBER.
Tet: Milion Keynas (0808) T7TH0.

FOR SALE

MICROPHONES: AKG D202£1 £45 00;
AKG DI130C or ‘E' £20:00; D224,
£60-00; Sennheiser MD21IN, £45 -00, All

‘heiser mikes. SAE for quote to J. L.
Francis (Wood Green), Ltd, Manwood
House, Matchmg Green, Harlow, Essex.
Tel: Matching 4

SERYICE SHEETS

SERVICE SHEETS for Radio, TV,
‘Tape Recorders, Stereo, etc., with free
fauit-inding guide, 50p and SAE.
Hamilton Radio, 47 Bohemia Road, St
Leonards, Sussex.

]SELL’S TELEVISION SERVICES for

service sheets, manuals & books on
radio/TV etc. Service sheets 50p gaus
S Service sheet catalogue

Back issues of magazmes from Apnl
74 onwards cover price plus 120 post.
Free booklists cn request. SAE with
enquiries please to:— B. T. 5. 190,
Kings Road, Harrogate,. Yorkshire,
Tele?hone Harrogate (Code 0423)
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RECEIVERS and COMPONENTS
500 COMPONENTS. Resistors, Capaci-
tors, Diodes, Tramsistors, Pots, ils,
etc. Identified, formed leads, fall-out,
& surplus. Good value at £1-63. All
inclusive. (UK postal rates enly). CWC
E}ease io L. PENSENEY E. Bankhead

South Queensferry West
Lothian.

STEREOD MAIN AMP. PANEL 2XB8Dgss,
2XBD£85 or RCA equiv- 6 other trans. requires
2TV £2-25 (15p} cwrcuit 20p. Not guumnteeﬁ
BANK OF 20 NEONS 759 (15:;) 2M.C. plus
Mater. 3—£1-50 (50p). T.¥. CONVI ERGENCE
PANELS 2XAC128 3 slugged coils, 3 sl-de
switches, 11 W.W. pots, 3 carbon presets,
ferrite_chokes etc. £1-30p.0. TALKING PAGE
PANEL 2 pots, 12 sillcon trans. and SCR. 8 nice
eleeirniviics 8in {{%0). THREE TRANSISTOR
AUDIO AMP Trars. squiv. to ACt23. OCT2,
400 (IDp) 3—i! p.p. COPPER CLAD PAX
PANELS 55 x 5" 6—159 12x12” 75p. 17% 205",
85p. 84 191" 3—£1- All C.P 74 SERIES Ic's
OH PANEL(S) 10—859 (109) STABILISED

OWER SUPPLY PANEL 2 x 2N3702; 2 x ACT53
Brldge Tectifier 2 X 10 S50V and 1000, 250 MED 35V
electrolytics 45p (100). VALUPAKS 10 Slllcurl
dioges 650V 13A on laghoard o (10p). 100 Sf
MICA caps 55p {10p) 100 C280 poiyester caps
£1 (15p) Lists 15p. Refund on purchase.

31bs Computer Panels £1-70 p.p.
TIhs Assorted Components £2-30 p.p.

3. W. dlo, 2 Barnfield Crescent Sale
Chulh{n M33 1NL.
Postags In brackets Mall order only,

COMPONENTS GALORE, pack of 500
assorted radio, TV an electromc
components a real bargaim at
l&nc price, send only £1:50C.W. O
This applies only to United XKing-
Ireland. Overseas prices by
arrangement. Caledonian Components,

P. O. Box 3. Glenrothes, Fife, Scotland

MISCELLANEOUS

THE
ELECTRONIC CIRCUIT BOARD
& COMPONENT HOLDER: /
A ‘THIRD HAND’ ENABLING

YOU TO WORK BOTH

SIDES WITH EASE.

A MUST FOR YOU

THE ENTHUSIAST

-

£4-25 +8%vat pésp
(4]
73 SHIRLEY RD. SQUTHAMPTON

THE SCIENTIFIC WIRE CO

Copper - Nickel Chroms - Eurska -

HOME SCIENTISTS

Get the key 0 2 FANTASTIC WORLD of

previcusly UNHEARD-OF-PROJECTS.

The NEWY Boffin catalogue liszs LOTS

of HIGHLY UNUSUAL, LOW.COST

BARGAINS, READY.BUILT MODULES.

Here are just » few examples, there arc

stacks morel

Dazzling MINI-STROBE (pockat size)

£3-50

PEOPLE DEYECTOR £4-1¢
Big-Ear SOUND-CATCHER £4-20
Mini DREAM LABORATORY £4-20
Don’t take our word for it thought
GET A COPY & SEE!
SEND ONLY 20 and we'll RUSH YOU
A COFY (YOU ‘[L GET THE GOODIES"
JUST AS QUICKLY -TOO
BOFFIN PRO] CTS
4 Cunliffe Road, Stoneleigh,
Eweli, Surrey
(Hail Order U.K, Oniy}

I.OUDSPEAKERS

Speakers, kits and
cabinetsfor D.L.Y,,
HIFl, P.A.. Disco,
stc, by EMI, Fane,
Goodmenas,
Bakaer, Kef, Elac,
Richard Allan,
Wharfedale, ste,
Send stamp for
fraa booklat“Choos-
ing » wpeaker®®
WILMSLOW AUDIO
Dcn&n“ Swan Works. Bank Squars,

mslow, Cheshire SK9 IHF
Tel. Wiimslow 2759¢

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
pin DIL’s. 50p for strip of 100
£1-50 for 3 strips of 100, £4 for 900,
lgi) p&p for orders under £2. Add
VAT. Instructions supplied—send
sae for sample. SINTEL, 53e Aston
Street, Oxford. Tel: 0865 43203.

= !.—’

BEC CABINETS

ALTHOUGH DESIGNED

FOR DIGITAL CLOCK
HE _DC.1

USE Tl HAS
MAN OTHER _ USES
SuUcH AS, A SMalr
MIX] UNIT. ~ ELEC-
TRONIC  DICE. ETC.
Price £3-7 plus T
p. and p. inc. V.
Slre; 17 batween ends 42"
DC.1. ht,, 4%

We aiso sell:~

% Other types of Bec cablnets

% Dry transfer letterlng

% Crystals to satinize aluminium panels. Send
i5p (Refundabie) for leaflets to.—

H.M. ELECTRONICS (Ds| gf- E.1)
275a, Fulwaoad Rold Sheffield, $10 3BD

Wires.
Enamelied - Silk - Cofton - Tinned Cuvnrl_nqn.
No minlmum charges or quantities.
Trade and Export enquiries wefcome.
S.A.E. Brings List.
P.0. BOX 3, LONDON, E4 1BW

DIGITAL CLOCK COMPONENTS

For beginners: easy printed circult board and
compaonents for digital clock, 4 x 0 3" dl itz (less
cau switches, transformen: ra for
4 % 0-% 'Jumbo' displays: £J-zl.

Success guaranteed! See our frea Information
ete. for deteils. (Can be converied to 4 range
- timeri‘stopwatch’ for use In 8.9. darkrooms.)
Economy type displays DL-TM4E & DL-T47E
avatlable separately, 70p & £1-30 cach. AY-5-1224
clock chip £3-50, MK 50253 alarm ¢lock chip £5-50.
Cireult diagrams avallable free on request {an
5.A.E. would be a help to us). Add 10p per ordet
and VAT @ 8%.

GREENBANK ELECTRONICS (Dept. ECE)
#4 MHew Chestsr Road, New Femrry, Wimal,

Mersayside, LE2 5AG.

]
e

TREASURE TRACER
MK "| Metal Lecator

@® Varicap tuning

@ Britain’s best selling metal
locator kif; 4,000 solg

@ Welghs only 2903. Fitted with
Faraday shield

@ Spesker and earphone operatien
@ Kn down te only 17la

. Prebylit search coll assambly

@ Thoroughly pro(essmnal finish

@ Acsseenon BECT and BBC2 TV

@ You onily need soldering tron.
sctawdriver, pllers and snips

[ ] Flvn transisiar elrcuit

Send stamped addressed

snvelcoes for leafiet

&ﬂmplete £1 2.50 Bulilt & tested £1 7-50
Post BSp-£1-00 VAT (8%} Post 85p-£1-90 VAT (8%)
MINIKITS ELECTRONICS

§b CLEVELAND ROAD,
LONDON, E182aN (Mail arder only)
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SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy
guty PVC faced steel. Hundreds of
people and industrial users are
choosing the cases they require from
our vast range, competitive rices
start at a low 75p. Over 400 Models
to choose from, Prompt despatch, Free
iterature, %ewould be appre-
ciated). Bazell, partment No, 24,
St, ilfreds, Foundry Lane, Halton,
Lancaster L.AZ 6LT.

MULTIMETER
T084

Type

Overload protacied, 50,000 ahms/
valt, 16uA movement. 12 DC
Voltage canges from 0:25V-
1000v; 10 AC voltage ranges
from 1-5V-1000V; 10 DC current
rangas from 25 A-10A, 4 resist-
ance nngas. dB _scales. Slla

of melars.
o 7ib BARGAIN PARCELS

Contalns hundreds of reslators, pots, capacitors,
swiiches, transisiors, PC Boarda and loads of
odds and endg. Oniy £3-25.

CAPACITOR PACKS

200 mics ceramic naiy uns £1-1%; 100 polyestar
caps 001 to 1aF £9-38: 200 malnly unmarked
minlatute elsctrolytics. Only £1-35. One of sach
pack £3-38.

Mlains TRANSFORMERS
12-0-12V 50mA $#p; 6-0-6V $00mA Sp; §-0-0V
100mA 85p: 12-0-12V 100mA £1; 5-0-5V 11A £1-35;
12-0-12V 1A £2:20; 30-0-30V 1A £3-3: W0V 1A
tapped to give 3, 4, 5, 6, 8, 9. 10 12, 15, 18, 20, 24
22::1;\1 or 12-0-12 o1 18.0-15¥ £315, 2A version

PC ETCHING KIT Mk 11
Contains 11b Feeric Chloride, DALO Etch rasist
pen, 100 ag Ina coppar clad baerd, stching dish,
abrasive cleanar, Instructions and now 2 minla-
fure driil bits as walt. QOniy £3-85.

GREENWELD ELECTRONICS (EE3)
443 Millbrook Road, Southampton $01 O0HX

AN pricas include VAT and Poltul n UK
SAE List. Callars welcoma MonsSat
Telaphone (1793) 7723, A

S T T e T

JC12 AMPLIFIER
W IC ayudio amp
with frea data and
printed circuit £2-89.
Speclal ofter:- only
£2-45 i bought with
dalyxs kit.

DELUXE KIT FOR THE JC12

includes all parts fof the printed ¢lrcult and
volume. bass and ftreble controls needed to
complete the mono version £2-29. Stereo madel
wlith belance control £4-95.

JC12 POWER KIT
Suppliss 28V 0-5 Amps £2:35.

PREAMP KITS FOR THE JC12

pe 1 for magnetlc pickups, mics and tuners.
M,nu model £1-75. Sterec model £3-25. Type 2
I£u1r :.eramlc or crystal pickups. Mono #5p. Stereo

SEND SAE FOR FREE LEAFLET ON KITS

A NEW booklet from.
VERO ELECTRONICS
LIMITED describing
products for the

Home Constructor

is now available
from:—

Vero Electronics Ltd.,
Retail Dept.,

Industrial Estate,
Chandler’s Ford,
Eastleigh,

Hants, SO5 3ZR.

Tel: Chandlers Ford 2956

Write to: Mr. J. Bowden,
Retail Sales Manager, for
your copy.

SINCLAIR

1620

AMPLIFIER

1C20 10+10W stereo amp.
kit with free booklet and
printed clrouit £5°58

P520 powet supply kit for
above £4-93.

VP20 volume. tons control
and preamp Kit  with
prinfed clrcults £7-95.

5P20 10W 40 loudspeaker
£2-95

SEND SAE FOR FREE DATA LEAFLET

BATTERY ELIHINATOR BARGAINS

S.WAY SPECI

Switched autpui o! Siadi6f1L9f o
12V at 500mA with unique
4-way muiti-lack connector and
free matching sockat £4-93

3-WAY MODEL

Switched output of 6/Tif
SV at 250mA with unique 4 way
multi-jack cornector and free
matching sackat £2-95.

RADIO MODELS

50mA output with poppett

battery connectors for tran-

simr adlos etc, 65V £2-35.
- Double 4H-HV

NIA 846V £3-95.

New 300m A mndol £3- ”

TAPE RECORDER MAINS UNITS
T4V outout complete wllh 5 pin DIN plug to run
tape 3 the AC mains £3-43

SINCLAIR CALCULATORS

Cambridge £4-95 MAINS UNITS -

Sclentific £12-95 For Oxiord Series £3-18
. For Cambridge, Cam,

Mem. and Scleftific
Programmable F O.A. £3-13

€BM CALCULATORS

*TT6MD 7 diglis/%imemory £7:18

*387D & digits{%/memory/constant £8-95

%S&B :Ngltzlcunlhntl’?lrachu?aabln £10-25

"GLSITD £11-93. GLN?R 13- 30

*SR7019D 8 digit: tation/

rr/mglloglpuwerlmo(s i:ﬂ »

SRl‘HBR £39-93. Malns unit for * machinss £2-85

1 others Inciude mains charger unit.

R o

FERRANTI IN414
IC radlc ¢hip with data £1- &3, Printed clrcuil and
extra parts for radio £3-84. Case £1 extra, Send
sae for free leaflet.

GIRO NO. 331 7056. Access ard
Baitlaycard accepted.
C.W.0. only. Terms of business
as in our catalogue.

Export Order engulries welcome

{£5 min.)

At et
Official- Orders accepted irom
Educational & Government

Departments
ALL PRICES INCLUDE VAT
AND P & P
E.&A0E
SHOP HOURS—9-12.30, 1,30-5 pm 6 DAYS

66 Pages—3000 Items Fully illustrated
+20p Credlt Vouchers % All New Stock
+* Satisfaction

Guarantee

*Discounts

*New Price
List No. 1—

Capagitors -
Semiconductors -

Audio - Modules - Aundio
Leads - Batteries - Heatsinks
- S Dec Storage Units etc. etc

-SPECIAL RESISTOR KITS (CARBON FILM
5%} (Prices include past & packing)

10E12 $W or £W KIT: 10 of each E12 value, 22

ohms—IM, a totat of 570 £5-29 net

28E124W orFW KIT: 85 of each Einalua 22 chms

—IM, 2 total of 1425 £12:84 n

e
SPECIAL CAPACITOR | KlTS

C280 KIt—PC Mounting polysster 250V 5 o
value: 0-01, 0-022, 0-047,0-1, 0-221F, 20f 0 4;:11%

298 Kit—Tubular polyeﬂer. 400V 5 of each value:
0-¢1, 0-022, 0-047, 0-1, 0-22uF, 2 of O-4IuF £2-67

Cemmlc Kit—square plague SDV 5 of each valus:

022.321:;'.100 220, 330, 470, 1000pF, 2200, 4700pF,
1441

250¥ Paper K|{—Tubular metal case 3 of each

valug: 0-05, 0-1, 0-28, 0-5, 1pF £1-41 net

800V Papar KI(-Tubular metal case 3 of each

value: 0-025, 0-05, 0-1, 0-025, 0-5uF £1-41 net
1000V Papnr Kll—-TubuIzr metal case 3 of each

value: 0-0%, 0-025, 005, O-14F £1-83 net

e I R N
B. H. COMPONENT FACTORS LTD.

MULTIMETER U423
22 Ranges olus AF{IF Osclllator
20,000 £/ Volt.
Vdc—0-5—-1000V in 7 ranges.
Val:-2 51000V in 6 ranges.

lde—0- 05—600m A in 5 ranges.
Roslslance—ﬁQ—tM Qind
ranges.

Slze—160 x !1 X 40mm.

Supplled complete with carrying

case, test laads and battery. %
PRICE £8- 84 netP. &P, 75p 4323

SINCLAIR PROJECT 88

AFU £7-55, FM tuner £13-25. Decoder £8-35,
240 £3-75. 200 £8-93. P25 £3-28. Trans for P28
£5-40. Stereo 80 E! 5. PZ5 £3-95. Project 805
£28-33. P2¢ £3-7%.

| I —

S-D!CS AND T-DECS

10 TOS: plain £1- 09. With socket

SST1 3 for £2. SSUI 3 for H SSNI 3 Tor £2-40.
25p oft any grder &
coupon-

SWANLEY ELECTRONICS

Dept E.E. PO BOX 68,
SWANLEY,KENT BR88TQ.

Prices Include post and VAT.
Dfficlal orders from schools etc welcome.
Ovetseas custome’s please dednct VAT (8% on

calculators and $-DeC and T-DeC range, other- I
wizsa25%).

MULTIMETER Ud324 2
al Ran 305 High Sensitivity.

Vdc—o 0—1200\! In 9 ranpes.

Vuc—S—BOOV In B ranges.
ldc—0-06—3A in 6 rlngee.

lac—0-3—3A In § ra

Reslatance—2s Q in 8 ranges.
Accuracy—dc and R—2{ % of £.5.D.

ac and db—4 ofF.5.D.

Size=167 x

Supplied mmpl ote wlth starage case,

test leads, spara diade and baitery.
RICE£1I ll net P. & P. 75p. Uml

TEACH-IH SERIES COMPONEHT KiT

T2
ALL couPONENTs AS sPEcmED BY E.E.
LLY GUARANTEED AND NEW STOCK
(INCLUDES BATTERIES) f HDP;ET

wOoOoD KIT
Includes all wood as specified by EE, cut
glze, ready to assemble and Includes achesive
ans screws. (Not drill ed)

£3 NET 4

FULL LIST AV.A]LA!LE. S.A_f_ PLEASE OoR
FREE WITH CATALOGIJ

(E. E.) LEIGHTON El.ECrROIlCS m:_
ORTH STREET, LEIGHTON
Sy




ENGINEERS

RE ELECTROVALUE

YOURSELF FOR A In relatively few years, Efectrovalue has risen to a position

of pre-eminence as mali-arder (and industrial) suppliers of
BETTE“ Jnn WiTH MnnE PA" sgml-conductors, components, accessories, etc. There are
) - wide ranges and large stocks to choose from as well as

Do you wan! promotion, # better job,  This helpful gaide to success spowld be many worthwhile advantages te enjoy when you order
higher psy? 'New Opportunities shows  read by every ambitious engineer. from Electrovalue.

b a2k NOW-CATALOGUES,2nd EDITION

¥0u how to get them through s lew-cost c. A d
home study course. There are no books to :";;_0 I:hhwll-f-‘ﬂﬂd bemmn:::d 'tb'min g ;,E

buy and you can pay-as-you-lesm. erer did. i Up-duteg with luiaatopouible prilce 81'1;! other information. 144
pages. Mew Items. to-slectronles, Dlagrams of A ts,
PO WA ECUT OUT THIS COUPON I Il BN BN ?ppllcutlnns. I.C. chpculls. etg. Better lrgun even cﬁ.:f’?."'r»'lm
ree 40p. including voucher fos 40p for spending on order cwer
No& OHOOSE ‘ B“'D 'E' F"TURE ”E.E! £5 jist value, Cover coloura—light and dark green, 3 :
Tick or state subject of intérest. POLL to the address beiow. I
DISCQUNTS
gl V. CITY AND GUILDS l On all C.w.0. mail orders, exceol far sume items marked NETT
I Liectrical A o Coloue T.V. Serviciag [ Teeta b sia i §9/ onorders listvaive 4 09/ on orders listvaive
!w C &G Radio, T.V. and  Whring © £10 or more 0 £15 or more
Electri El Mechaoion [ <
d
e O inwa . CTLAND comDe FREE POST & PACKING
l ]:.lle)c!.ma]lJ mip [ TV Engineering [0 Technicl O ?:da;;;:.x&gl.i“n;aghﬁggc in U.K. over £2 list vaive. i under,
Elsctrical Radlo Serviciog, CITY AND GUILDS
I Mathematics 0 Maintenanca and " Telecommnnies- l PR'CE sTABlLlZATloN PoLlCY
Riectronio _ Repairs O  tons Prices aro hald and then reylewed aver minimum periocs of
Enginetring G.- P eanatnthr Radic Amateurs’ 3 months—Next price review due April 18t 1976.
Computrr Prog 0 Exam. etc. ete. im]

Tachnnl
To: ALDERMASTON COLLEGE
DEPT. EEV 15: READING RG7 4PF
Alta at our London Advigory Office, 4 Fore Street Avenue

I Moorgate, London EC2Y SEJ. Tel: 01-628 2721 ‘l__IEEVE‘ ' - 3
NAME (Block Capilaty Ploess) e T e ELECTR(NALUE LTD
I . - BP0 S TCODE o l All communications te Section 3,1. 28, ST. JUDES ROAD, ENGLEFIELD

GREEN, EGHAM, SURREY TW20 0HB. Telephone Egham 3503, Telex
Oiher subjects 284475, Shop hours $-5.30 dzily, 9-1 pm Sats.

Aceredited by C.4.C.0. NORTHERN ERANCH: 8830, Burnage Lane, Bufnage, Manchester

HDME OF ﬁﬁ”lSH INSTITUTE OF ENGWEH“NG TECHNGLOG IMMNA.Telephone(uﬁ1)4324945.ShaahmrsDains-s.atalpm;s—ff;msm.

l QUALITY GUARANTEE

On everything in out Catal N. facturer’s rejacts,

There's more than one way
to make your time more enjoyable.

GR-1075
AM/FM Alarm Clock-Radio

GC—1092AE Deluxe Alarm Clock GC- 1093 Car Clock/ Timer GC-1094 Digital Alarm Cleck

rT----—------_----

Instead of just offering you one digital clock kit, o: Heath (Gloucester) Limited, Dept. EE-367
Heathkit offer you four. Two alarms.a car model and 1 Gloucester GL2 6EE. _
Schiumberger

asuperb AM/FM clock-radio. Please send mie a Heathkit
And. being Heathkit.they all comein easy tobuild | :
kit form. Complete with a step-by-step instruction i catalogue. I enclose 10p for postage.

manual.So you should enjoy every second. " Narme P& e ey
Post the coupon.enclosinga 10p stamp.and we'l -Address e
send you a Heathkit catalogue with full details. |

Heath (Gloucester) Ltd.. Dept. EE-36. Bristol Road. |
Gloucester.GL2 6EE. Tel: (0452).29451 -

3 approximatsly the third Friday of cach Tionh by IPC Mungazines Ltd., Kings Reach Tower, Stamiord Street, London 8E1 9LS. Printcd In Engiand by Indcx Primters Lid.
B B Bola xgents for Atsitalls and New Zeuland-~Gordon and Goteh (A/Sia) Ltd. Sooth AfricaCentral News Agenry Ltd, Everylay Electroakcs 1 sold sublect tothe
following conditicns, namnely that it ahall not, without the written consent of the Publishers first glven, be ient, resold, hired out or otherwine dispesed of by way of Trade at more
the recommended selling price shown 0u cover, excluding Eire where the sclling price ls subject to V,A.T., and that it ahall not be lent, resold, or hired out or otherwise disposcd olina
mutilated condition oz in any unsuthoriacd cover by way of Trade, or affixed to or a5 part of any publication of adrertliing, Bterary or plctarial matter whatsocver

Postcodé sl S




{ RADIO EXCHANGE LTD.

NEW EDU-KIT MAJO

Completely Solderless Electronic

scldering iron or solder

Construction Kit. Build these projects without

v Batteryiess Crystzl Radio.
v One Transistor Radio.

pom—22 3 “ 4 Transistor Earplece Radio. ¢ 5 Transistor Push Pall
i ™ Amplifier.
% Bignal Tracer. o 7T o T a
Radio MW/LW.

% 8iznal Injactor.

% Translstor Tester NEN-PNP.

% 4 Tranzistor Pash Pull
Awmplifier.

“ 5 Tranalstor Bhort Wave
Radio.

% Electronic Metronome
9 Electronle Noise Generator.

ST M

“ 2 Transistor Reg ative
Raddio.

% 3 Tranaistor Regenerative
Badio

% Audible Continuity Tester

% Sensitive Pre-Amplifier.

SW Coils @ Ferrite Rod @ 63

| . Total Building Costs 259"

Componems Include: 24 Resistors @ 2I Capacitors @ 10 Transistors @ 31" Loud-
spcaker @ Earpicce @ Mica Baseboard @ 3 12-way connectors @
@ 2 Slider Switches @ 1 Tuning Condenset @ 3 Knobs @ Ready Wound MW /L W/-
vards of wire @ 1| Yard of sleeving ctc. @ Com-
plete kit of parts including consiruction plans.

9 PP-+1ut. 85p. (Oversess
Seamnil P+P £3.50)

2 Yolume conirols

ELEGTRONIC CONSTRUCTION KITS

E c K Band Y.HYP. Receiver Kit.

8 Trapsistore and 3 Diodes. PushfPull
output, 3% Loudspeaker, Gain Control.
Bupcrb ®  section swivel ratchet and
retractable chrome pluted telescopic nerial,
V.HF. Tuning Capacltor, Reusisturs,
Capacitors, Trapshtors, etc. Wil recejve
to Incal reception ceudilions)
T.V. Bound. Public Bervice Rand, Afreraft,
Y.H.F. Locsl Btations, ete. Operutes trom a
$ Volt P.P.7 Dattery (not suppliad with kit}

Complete kit of parua including construction pians 5785 r.p. and fna 55

ECK 4

7 Transistors, 6 tuneable wavcbands, MW, 7.W, Trawler Band, 3 Bhort Wave Bands. Recever Kit. With 5% x 3*
Loudspeaker. Push/Pull output stage, Gain Control, and Rutary Bwitch. 7 Traasistors and 4 Diodes. § section
shrome-plated iclescoplc aerial. 87 Hensitive Resdy
Wonnd Ferrite Bod Acrizl Tuning Capacitor.
Resajstaors. Capacltors, eic. Operates from a 3 Volt
P.P. 7 Rattery (mot supplied with kit). Complete kit

of paris inclading £7.25

coustruction plans

TRANS EIGHT

8 Trapalstors and 3 Diodes. 8 Turable Wavebands: MW, LW, SW1. 8W2,
BW3 und Trawler Band Sencitive Perrite rod aecrial for MW and LW,
Teleacopic acrial for Short Waver. 3in Spcaker 8 improved type tranmistor
plus 3 diodes. Attractive case in black with red grille, dial and biack knobw

P.P. and Tos. 55p.

with polished metal inserss. Siz2 9 x
5§ x 2¥in approx. Push pol outpat. Total Buildicg Costs
rended battery life. Ample power to £6-99

<rive a larger speaker. Complete kit

Battery economistr switch for ex—
P.P. & Ton. 55p
-f parts lucluding comstructlon pilanz. (Overseas Seamail 1. & P. £3-50)

NEW JIFFY TESTER

Easy to bufld apd operate, fity In the pocket. A
quick checker for comtinnity of reslstors, ¢hok
i TS,

plug snd socket re-
xistors, capacitors,
cOmponents. elc.
Complete kit  of
parts Including con-

Seamall P. & P. £} 70)
POGKET FIVE

3 Tonable wayebands, MW,
LW and Trawler Band 7
stuges, 6 transistors and 2
diodes, super-sensitive fer—
rite rod acrial attractive

rrite Rod Acrisl: Battery Clips: ¢ Tag Boards: 10
tors: 4 Diodes: Rerintars: Cupasitors: Threc 3%
Knoba. Unita omec ed are detachabls from
Maxter Tnit, cnabling them to bo atored for futnre use,
Td¢a! for Schools. Edutational Authorities aud all thoss
interested In radio construction.
Complste kit of parts including
conatructlon plane.

Total Bailding Costa
£6-99
L Eo et e

Ry pim

Total Building Costs

£3-99

PP & laa 50p

Complete kit of parts ln-

¢loding construction plans.
{Oversess Seamall

& M. £2-30

VHF AIR

CONVERTOR KIT

Bulld this Cooverter Elt aud
receive the Aircraft Band by
piacing it by the si:le of 2 radio
tuncd to Medlum wWave or the
Loug YWave Band and operatiug
83 shown in the instryctions
sapplied [rée wilh sll parts

Uses & rtetractable
plated teiescoplc aerial
Control, V. H. F.

All Parts inciuding Cass snd Plans. £4-3

ROAMER TEN
MARK 2

With YVHF including aircraft

chrome

Tuolug
Capaciter, Trausistor. ete.

P.P. acd
Ina. 40p

Kow with free carpiece and awitched socket. 10 Tran-
sisturn. Latest 3° x 37 Loudepeaker.  Tuneable Wave-
bapds, MW), MW?2, LW, W], §W2, 3W 3. Trawler Band,
YHF and FLocal 8talions also Airctaft Baznd. Built In
Ferrite Rod Aerial for MW/LW. Chrome plated 8 szction
Telencopic Acrial, can be angled and rotated for peak
short wave and VHF listoning, Push/Pull output using

600mW Transistorn. Car
Acrial SBocket 10 Tran-
alstors plus 3 Diodes.
Ganged Tunlng Conden-
ser with VHF esectlon.
Separste coil for Air-
<taft Band. Yolumne onf
off. Wave Change and
ton¢ Controls. Attractive
Case in rich Chestont
abhade with gold blocking
8 re N0 i T S 4
Easy to follow instruc-
tions  and disgruns.

Complete kit of partd [ncluding constriction plans.
Totat Builting Costs £11-B7 2P ana 1ne a3y

RADIO EXGHANGE LTD.

TO RADIO EXCHANGE LTD., é61A HIGH
STREET, BEDFORD MK40 ISA. Tel: 0234 52367,

REG NO. 788372

* Callers side entrance *"lavells” Shop.
* Open 10-1, 2.30-4.30. Mon-Fri. 9-12 Sat.

l enclose £..._.___.... SEreicE: B (T2 e Fm e o
NPV Cn e e pban e pom e Tot Ak oS anitine = acne. e e
Address ............. T e ot ot W RV

Publiahed on approximately 1he Tl of vach mynth by IPC Magazines Limited, Fieelway lonse, Farringdon Strees, London EC44 4ZD. Printed in England hy Index Printers. Dun-sable
Beds, Sole Agunts {or Anstralia and New Zealand - Gordou and Goteh {Asis) Led.; South Africa—Central News Agency Ltd. Publisher's subscription rate (inclindine postaze) for oo pear

oK Ovrrsens £3-5t
conditions, namely that.

ntcraational Giro facilitiea Aceonnt No. 5122007. Icasc state reason 10r payment “message ta payee™. I'IaCTICAL WIRELESS is sold subjet 10 the followime
vhall not, without the writtcn conscat of the Publishers firsl biasing been given. be Ient. resold. hirea ot or otherwise disposed of b way 0f Trade A mcte thas

the recommended selling price shown on the cover, and that it shall not be leat, réwold. bired out or otherwise dispased of in a mutilsted condition or in any unAnThorRel cocer by war <

Trwlc of afhixcd to or as part Of any publicalion or advertisiog. litcrary or pictorial matzer whawsoever.
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* FANTASTIG VALUE! e

132 PAGES INCLUDING PROJECTS FOR YOU <=

OF ILLUSTRATIONS OF
COMPONENTS. '

ST m G SN D S S M A G
(EE)

I enclose ChequefP.O. value _
For......copyJcopies of your Catalogue

NAME. .

ADDRESS .. .
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