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OLDER
> TRUMENT

Precision instruments supplied with _standard detachable
copper chisel face bits. Standard temp. 360°C at 39/23/27
watts. Special temps. from 250°C/410°C

For perfection
in soldering
L1076 L646
BIT SIZE 1/4" BIT SIZE 3/16"
6.34 mm Dia. 4.75 mm Dia
27 watts. 23 watts

£218 £2:12

L706 —

BIT SIZE 1/8"
3.2 mm Dia.
19 watts.

£1:96

Don’t take chances.
¥ Wedon't. All our
ADCOLA Instruments
are of impeccable qual-
ity. You can depend
on ADCOLA day afterday.
That's why they'resopopu-
lar.You getgood service ...
reliability... from our famous
thermallycontrolied ADCOLA
Efement and the tough steel
construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONOON,SW4 6LH
Postacepacking paidon orders over £2. underf2.add £0-10

Models required ____

Enclosing B/Oor chequefor

Name

Address

EE7

Are you alrlght
for Jacks?

Ask for Rendar Jack plugs and sockets at your local

stockist. They come in a wide variety of configurations,

and in cases of difficulty can be ordered DIRECT from L ‘
the Rendar factory

plugs in both 4
socket bodies in high meiting

several unique features (some protected by UK
Post Office and NATO specifications.

Standard, mini and sub-miniature sizes
screened and unscreaned versions
point thermoplastic .
and US Patents)

If you want to study all the facts and figures, all the ingenious con
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products

The cost of the catalogue is 25p, including P & P, and it's money very
well spent!

RENDAR

Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
| Cables: Rendar, Burgess Hill

OUR PRICE

+40p P. & P. £10-50

THIS NEW 1872 RADIO. No less than
3 VHF BANDS, Picks up Aircralt
Transmissions, Pop Pirates, Taxis,
Ambulances, Local Radio, Continental and
alt BBC, VHF Stations plus lascinating
Public Service Transmissions we are not allowed to mention!
CHECK Even TV sound in certain areas. PLUS A SPECIAL
INGICATOR| WEATHER-BAND. Frequency ranges: MW510-1600 KI1Z, FM88
108MUZ, Alrband 108-145 MHZ, VHF 145-175MHZ, 23 sem
conductors—12 trarsistors, 11 «dlodex and ther ors. Automatic frequency
control. 31° ielescopic aerial. Runs off mains AC 250 volts vr off 4 Uil
batteries, or use re-chargeahle nickel alkali cell. Finished in strong leather
grained case with carrying hanclle, Approx. rize 103 #3° x 31°. Written
guarantee. Special maenetic ear-piece for personat listening, dry batterles FREE.
HURRY! Limltel quantity from Sonic Sound. Fully guaranteed.

ourte £28-94

+50p P. & A

Tune Into the world with this amazing world
radio. A truly exceptional unit in performance
and looks—Icatherette with stainless steel trim.
Looks good anywhere. Use either as a portable
with standard batteries or plug it
directly into 220-240 volt domestic
mains supply. 14 Transistors; 9 diodes;
thermistor. Internal ferrite rod
antenna plus telescopic aerial.
8eparate tone, volume and tuning
controls with push-button selectors
for the 8 WAVEBANDS. Complete
with ili-Fi earphone for personal
listening. Frequency ranges: Long wave
150-370Kcs. Medium  353-1606Kces.

1-6-4-5M Short Wave 12-24Mes.
F Aircralt 108-135 Mc
PUBLIC SERVICE BANDS 135-174Mcs. Fully
guaranteed.

N.B.—Ths Ministrp of Post & Telecommunieations has pointed out that a
licen-e (not generally available to the publie) is required for reception of trans-
E missions by Fire Hrigade, Aireraft, Shipping, ete.

(Dept. EDB), 372 EDGWARE ROAD,
SONIC SOUND LOCNPDON. W.2. Tel. 01-723 0094,

@‘"@ AUDIO LTD, el Seicone Monday to BSaturday




(Components) LTD , Dept, EE, 234-240 London Road, Mitcham,CR4 3HD. Phone 01-648 8422

TEANSLATION WEASE YU
TN A PECAN

2 surecs Loas

S BOTTLE OF Pac XOSER SH£
(TR THAL A FLASK OF WvE)

L HONIE #AD/0 CATALOSU
CFRUING THAT, ABDOK OF HEPXE)

2z 7o
PUNE TIAT A SO0 TLLEPWONE MM EK)

For the benefit of those who have a scientific rather
than a literary bent, may we explain? Omar Khayyam was a
Persian Tent Maker who lived in the 11th Century. He was
also a Poet, Philosopher and Astronomer. Thanks to the
fine translation by Edward Fitzgerald, his best known work
is the exquisite *‘Rubaiyat”. It was first produced in England
as a pamphlet and offered at sixpence. It didn't sell and
was reduced to twopence. As there are only three known
copies left in existence you may imagine what they are
worth today!

One of the best known verses runs as follows:

Here with a loaf of Bread beneath the Bough,
A Flask of Wine, a Book of Verse and Thou
Beside me singing in the Wilderness

And Wilderness is Paradise enow.

Our ‘*new look' cata- | MMome Raco

fogue is hot off the press! CoMeoNeNTS
Larger pages, many new
items and pictures. Now,

v oy me—rpe

>
-

e e as ==y

L

We hope that throws some light on our cartoon. If you read
the poem you are bound to come to the conclusion that
O.K. liked his tipple—obvlously a thoroughly *‘good type".

What's all this to do with Electronics? You may well ask!!!

Nothing really, but atter all, this is the Christmas Number,
so we should be able io let cur hair down. In any case we
are sure you must already know that we produce an excellent
Components Catalogue which will make interesting holiday
reading for you, listing as it does some 6,785 items (over
1,750 illustrated) and costing only 75p including postage
and packing (only 55p if you collect it). It also contains 10
vouchers (each worth 5p when used as directed). Are you
convinced? No? Well you'd better go out and buy Omar's
“Rubaiyat” Instead!

POST THIS COUPON with your cheque

or postal crder for 75 pence

1

“must’ for every keen | Please write your Name and Address in biock capllals 1
constructor. 1 1
Full details of our popular ] Name 1
Credit Account Service 1 ]
are givenin the catalogue. 1 Address 1
1 ]

. - i
Lhec:tr;:gzl575‘::;22:::‘10";: | HOMERADIO (Components) LTD 1
customers in the U.K. and to 1 Dept. EE, 234-240 London Rd., Mitcham, CR4 3HD 1
Everyday Electronics, January 1973 1



YATES ELECTRONICS FLEASE ABD 100 7O ORDERS UNDER €3
(FLITWICK) LTD

Catalogue which contains data sheets for most of the

DEPT. E.E.. ELSTOW STORAGE DEPT- Icomponents lisced will be sent free on request,
- Op stamp appreciated,
KEMPSTON HARDWICK,
BEDFORD. OPEN ALL DAY SATURDAYS
RESISTORS MULLARD POLYESTER CAPACITORS C296 SERIES
§W Iskra high stability carbon fil Yo apless construction. | 400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 24p. O- ooeeur- 0-01uF,
§W Muliard CR25 carbon film—very smxll body size 7-S x 2-5mm. }W 22, | 0-015uF, 0-022uF, 0-03 uF, 3p. 0-0474F, 0- 06BuF, 0-11:F, 4p. 0- ISuF, 6p. 0-22uF, Tip-
FlecjosiliTRS: PG, :)'lp'roo%‘u‘; E b3 “0224F, 0-033uF, 0-047uF, 0-068uF, Ip. O- 1uF 34p. 0-15
P Val Pri u i u u 2 n-'ulp. - 15uF,
Sracis Tolemince Range available 1-99'“* 100 4+ | 44p. 0-22uF, 5p. 0-334F, 6p. 0-97uF, T3p. 0-6BuF, 11p. [ -OuF. 13p.
" 5% 47022 2MQ 137} J-op 0-8p| MULLARD POLYESTER CAPACITORS C280 SERIES
i 10% 3-IMOQ-10MQ Ei2 1-0p 0-8p 250V P.C. mounting: 0 QluF, 0-01SuF, 0- 022MF 3p. 0- 033MF 0-047uF, 0-068uF
h 29{. 100Q-1M €24 3-5p 1-0p 34p.0- luF, 4p. 0- 15uF, 0-22uF, Sp. 0- IIuF, 64p. 0-47uF, Bip. 0- 68uF, Ilp. 1 -0uF, 13p
t |°°/° |Q_a ?QQ EI% i-0p 0-8p | |- SuF. 20p. 2-2uF, 24p.
5% 470~ 1M El 100 08| MYLAR FILM CAPACITORS 100V, | CERAMIC DISCC
; APACITORS
!_ LS 10-100Q 202 6p 559 | 0-001uF, 0-002uF, 0-005uF, 0-01uF, 0-02uF | 100pF to F0,0000F, 2p esch
Quantity price applies for any selection. Ignore fractions on total order. 2ip. 0-04uF, 0-05uF, 0-068uF, 0- 1u4F, 3¢p.
DEVELOPMENT PACK :EPELCATCRE(S)LCY‘{(:CC‘CB{,\P’&CIEgRS—MULLARD 015/6/7 RANGE
0:5 watt 5% Iskra resistors § off each value 4-7Q2 to 1MQ.
12 I( H 2.40, E24 3 -70. (uF/V) 1-0/63, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/40, 10 25, 10/63, 15/16, 15/40,
EN2 pacl 32; resistors £ E24 pack 650 resistors €4-70 ‘g ?g zgolg ‘2020/1'50 2|2°531533',0503°33 40, 437 45 47/10, 47725, 47/40, 47/63, 6836 3,
[} o] (40, 150/6 1507186, lSOlS 220/4, 220|0 220!6
POTENTIOMETERS 330 4, 330/10, 470/6-3, 5p ecach. €8/63. 150/40, 23025, 33016, 470/10, 68076 3.
Carbon track 5kl co 2MQ, log or linear (log } W, lin §W), 1000/4 9p.  100/63, 150/63, 220/40, 470/25. 680/i6. 1000/10, 1500/6-3 12p. 220/63,
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p. 470/40, 680/25, 1000716, lsoO'IO 3200/6-3 3, 15p. 330/63, 680/40 1000725, 1500/16,
2200110, 3300/6- 3, 4700/4, 18
SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 50002 and decades to SMQ. Horizontal or vertical P.C. [ SOLID TANTALUM BEAD CAPACITORS 12p
mounting (01 matrix). g;;:F ;;¥ 3;“: ggg gg“: :83
5 b -2SW, 3 i iy #
Sub-miniature 0 IW, 5p each. Miniature 0-2SW, 6ép each ?‘37‘# ggz ?6B‘F'F %gv TUE 63V
—~ v 1
TRANSISTORS - 4 o0t &
AC107 1Sp | AFi24 22p | BDI3I 75p OC26 45p [ 2N3702 13p ELECTROLYTIC CAPACITORS Miniature P.C. mount, ting 5p each

ACI26 12p | AFI25 20p BDI32 75p ©OC28 s0p | 2N3703  12p | WF/V): 10712, 50/12, 100/12, 200712, 5/25, 1025, 25/25, 100/25.
ACI27 12p | AF126 20p BDI3) 75p OC3S  SOp 2N3704 |3p

ACI28 12 | AF127  20p | BFIIS 25p | OC42  11p | 2N3705 I12p | VEROBOARD o015 | JACK PLUGS AND SOCKETS
ACI3)  12p | AEI39  22p | BFIZ)  20p OC44 12p 2NIT06 Mo f 5., 3, 22 175 | Standard screened  18p 2-Smm insulated 8p
ACI32 1o | AFI78 32p BFI77 28p OC4s (2p 2N3707 12| 2t X3 a0 215 | Standard insulated  12p  3-Smm insulated 8p
ACI76 12p AFIBO 40p | BFI78 32p OC70 12p 2N3708 10p 3 x 3 1“’ “p Stereo screened 38p 3-Smm screened 3p
ACIB?7 22p  AFI8BI  40p BFI79 32p OC7I 12p 2N3709 |llp x L4 P | Standard socket I1Sp 2-5mm socket 8p
ACISS 22p BCI07 9o BFISO 32p OC72 12p 2N3710 p| 38%3 Jap 28 5Seereo socket 180 3-5mm socket 8p
ASte e Ecie g imiel e oo, R awll P)UXH 8 Bi7|oNPilas awe'sockers
ADI6l  3lp BCI47  I3p BFI95  15p 2N2904 20p 40360  3%p | 7% 3% $1n) e son | Plug 2. ' Socket 8p.
ADI62  36p | BCI48 13p BFI97  15p 2N2926R 9p 40361  1Sp | |7%3 °,‘{"; = 415 | 4 way screened cable 15pfmetre
AFli4 20p | BCI49 i3p | BF200 32p 2N29260 9p | 40362  40p o s* (plaln) == 125 1 6 way screened cable 22p/metre
AFIIS  20p | BCIS7 14p | BFYSO 20p 2N2926Y 9p 40408  40p z""“; 'I'")) o 120
At X Bcis i mel o G | NOLEINLLG, 4
Op 14p 20p 58p | ZTX LA K3
pot face cutter 42p 42p BATTERY ELIMINATOR £01-50
A0y 38p | BCI87 22p | BUIOS  25p 2N30SS 60p | ZTX502 20p Pkt. SO pins 20p 20p | 9V mains power supply. Same size as PP9 battery,
ZENER DIODES LINEAR IC’'s (DIL) | DIL SOCKET | LARGE (CAN) ELECTROLYTICS
400mW $% 3-3V to IOV, ISp. | 4AT09 40p uAT4l 45p 14 and 16 pin 1600uF 3200uF 16V 50p
uATIO 45p uAT48 45p 16p 2500uF 40V 749 4500uF 16V 50p
2500uF sov 58p 4500uF 25v  £]1-68B
DIODES 2500LF 64V 80p 5000uF 50v  £)-lo
RECTIFIER SIGNAL 2800uF 100V €3-00
BYi27 1250v tA 12p | OABS Te
BZYIO a0V 6A 15p | OA90 S5p | HIGH VOLTAGE TUBULAR CAPACITORS—I 000 VOLT
BZYI13 200V 6A 20p | OA9 Sp | 0-01 uF Q- 047uF 13p 0-22uF 20p
IN4001 SOV 1A 7p | OA202 7p | 0-022uF IID Q- 1uF lép O-47uF 22p
IN4004 400V 1A 8p | IN4i48 S5p
1N 4007 1000V 1A 12p | BAII4 8p | SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI £2-00
The GDI 13 the World's first semiconductor that can convert a concentration of gas
BRUSHED ALUMINIUM PANELS or smoke into an electrical signal, The sensor decreases its electrical resistance when
12in x 6in=125p; 12in x 24in=10p; 9in x 2in="Tp. it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
TAPES & methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
SLIDER POTENTIOHETERS THERMISTORS | smoke. This decrease is usually large enough to be utilized without amplification.
mm x x 16mm, length of track 59mm. VA1055S 15p Full details and circuits are supplied with each detector.
SINGLE IOK 25K 100K log. or lin. 40p. VALI066S 15p
Eh’glaGeNG lOKE+ 10K etc. log. or lin, 60p. VAI0T7? 15p SRIN'I;EDI BO‘I’\R_D MARKER 97p
FOR ABOVE 12 d raw the planned circuit on to a copper
FRONT PANEL 65p = 253 (lé;ps rg\%vzz;vanE?Eo CIAOOPOApFCIJl?Rszries laminate board with the P.C. Pen, allow
18 Gauge panel 12° x 47 with stots cut for use with Ci20 850 | yatues. ' ° - ' 4p each to dry and immerse the board in the
:_Ilder pots. Grey or matt black finish complete with ANCEs _et::_anr:. Olr_| ;emeval the clrecuit remains
ixings for 4 pots. in high relief.

Newest, neatest
system ever de-
vised for storing
small parts and
components : re-
sistors, capacitors,
diodes, [ 22

tors, etc. Rigid
plastic units, in-
terlock together
in  vertical and
horizontal _com-
blnations. Trans-
parent plastic
drawers have label
slots | removable

“N-T-E-R-L-0-C-K-I-N-G

plﬂ%c_;lgi;—\snm\w_ﬂ_': Scorpio
i | | Electronic Ignition

Complete kit with comprehensive construction

divid Build = o o
Zs‘,’;‘,:‘fgt'é';iﬁ#s‘,"yi‘%_nchor) table top ) and fault finding data. £11 post paid. Data 10p
ITS £2- i 1
PREBLE (1) €235 for 8 " S sizEs Itemised prices. S.A.E. please.
DO UBLE TREBLE 2drawers in one outeer case (6D2) £3-65 |ALL INTERLDCK

for 8 extra large size (6D1) £€3:30 fo
PLUS QUANTITY DISCOUNTS! Order £5 and over Deduct 5% in the £. Order c 0
tlokand oveé Dedu;:";l?s(, in th‘el £ dOrder £d20 a(n;l aved:Dedu:: gg‘z,lpmctr;e £ A M E L M AI L R D E R
to al g 8
e 2 (Qeot. P e, 124 CRICKLEWOOD  BROADWAY. 160 DRAKE ST., ROCHDALE. Tel. 0706 46234

LONDON N.W.2 01-450 4844
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Over 150 ways
to engineer a
better future

e

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon below. Mail it
to B.I.LE.T. and we'll send you full details and a free book. B.1.E.T.
has successfully trained thousands of men at home - equippe:l
them for higher pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.1LE.T. home study course gets
results fast—makes learning easierand something to look forward
to. There are no books to buy and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a day's
pay, you could quictly turn yourself into something of an expert Com-
plete the coupon (or write if you prefer not to cut the page). Noobligation
and nobody will callon you . . . but it could be the best thing you ever did.

Others have done it, so can you

‘Yesterday | received a letter fromn the Institution informing that my applica
tion for Associate Membership had been approved. 1 can honestly say that this
has been the best value for money | have ever obtained — a view echoed by two
colleagues who recently cominenced the course’.—Student D.1.B., Yorks.
“Completing vour course, meant going from a job I detested to a job that !
love, with unlimited prospects”.—Student J.A.O. Dublin.

“My training with B.1IZ T quickly changed my earning capacity and, in the
next few vears, my earnings increased fourfold”.—Student C.C.P., Bucks.

FIND OUT FOR YOURSELF r------ S B S SN B S SN

To B.LE.T., Dept. BE73, Aldermaston Court,
Reading RG7 4PF

These letters — and there are many mnore
on file at Aldermaston Court - speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seck. There’s no surer way
of getting ahead or of opening up new
opportunities for yourself. It will cost
you a stamp to find out how we can
help you. Write to B.LLE.T. Dept. BE73
Aldermaston Court, Reading RG7 4PF

kveryduy Electronies. Januury 1970

| NAME
| ADDRESS

MECHANICAL
A.M.S.E. (Mech
Boller Inspection

C & G Fabrication
Dtesel Eng

Eng. Inspectton
Eng. Metallurgy
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng
Mechanical Eng.
Sheet Metal Work
Welding

ELECTRICAL &
ELECTRONIC
A.M.S.E. (Elec.)
C& G Elec.Eng.
C& G Elec. Inst
C& G Elec. Tech,
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng
Install. & Wiring
Meters

& Measuring

Instruments

MANAGEMENT &
PROOUCTION

Automatic Control

Man. Prod.—cont.
Salesmanship
Storekeeping
Work Study
Works
Management

ORAUGHTSMANSHIP
M D

M.LE
Design of Elec.
Machines
Die & Press Tool
Design
Electrical
Draughtsman-

ship
Gen. Draughts-
manship
Jig & Tool Design
Technical Drawing
RADIO & TELE-
COMMUNICATIONS
Colour TV
C & G Radio/TV
Electronics
C & G Telecomm.

ech.
Prac. Radio & Elec.
(with kit)
Radio Amateurs

Exam.
Radlo Servicing
& Repairs
Radio & TV Eng.
Tranststor Course

Computer Prog.
Flectronic Data TV Main. &Serv.
Processirg AUTO & AERO
Estimating Aero Eng.
Foremanshl&’ AM.ILM.I
Inst. Cost & Works A.R.B. Cert.
Accountants Auto Engineering
Inst. Marketing AutoRepalr
Management C & G Auto. Eng.
Metrication Garage
Motor Trade Man. Management
Network Planning MAA/IMI Diploma
Numerical Control Motor Vehicle
Opﬂ'::‘ll?n:l Mechantcs
C|
Personnel Man. SONSTRUCTIONAL
Planning Eng. A.M.S.E. (Civil)
Production Eng. Architecture
Quality Contro. Building

Coaching for many major exams.
including HNC.ONC.C & G. elc.

POST TODAY FOR A
BETTER TOMORROW

Block Capitals Please

SUBJECT OF INTEREST
Accredited by the Council for the Accreditation of Correspondence Colleges.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Constructional-cont.

Bulilding Drawing
Building Foreman
Carpentry & Join.
Civil & Municipal
Engineering
Constructional
Engineering
Construction
Suryevors
Institute
Clerk of Works
Council Eng.
Geology
Health Eng.
Heat & Vent.
Hydraulics
Inst. of Builders
Inst.Clerkof Works
Inst. Works &
Highway Supers.
Painting & Dec.
Public Hygiene
Road Engineering
Structural Eng.
Surveying

GENERAL

Agricultural Eng.
Council of Eng.

nst.

Farm Science
General Education
Gen. Plastics
Pract. Maths
Pract. Slide Rule
Pure & Applied

Maths
Refrigeration
RubberTechnology
Sales Engineers
Tech. Report

Writing
Timber Trade
University Ent.

G.C.E.
58 ‘0’ & ‘A’

LEVELS SUBJECTS
Over 10,000
group passes

AGE.
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CLEAR PLASTIC PANEL METERS

Type SW.100 100 x 80 mm.

SRRERIRRRRRREES
83483 3828885888

.Smm x 85mm Fro
| 800mA .

BRERERRRERRE
-3-3-2-2-3 .31
BRRBRRBRRERE
Ex33-3-3 334333

Type $SD.460 46mm x 59.Smm Fronts
IS 18

®* MOVING IRON—
ALL OTHERS MOVING COIL
Please add postage

EL METERS

Type MR.85P. ﬂin. x ﬂin. fronts
50mA

305 4310
48-40 4310
. #340 . 2310
43-30 4310
. 8830 2316
310 4310
1310 43-10
2310 4310
#3:10 | 20 amp. A.C.* 2310

© £310 | 30 amp. AXC.* 2310

Type MR.52P. 2{in. square fronts

-..... 5340 | 10V.D.C. .. 8220
80-0-50uA £288  20V.D.C. .. 2220
100uA . 2288 .D.C. .. $2-80
100-0-100A 2875 22-20

A . 2288 . 2230
. 4220 | B Meter ImA’ 22-30
. 2220 | VU Meter .. £3.60
2290 | 22-20
- 4220 | 2220
. 2220 | 22.20
. 2220 | 2220
. $2:20 | 30 amp. A.C. * 4220

Type MR.65P. 3iin. x 3{in. fronts
- 8870 | 10V. D.C. .. £240

2300 . 8240
. $3-00 .. 8240
£2-90 22-40
. 2285 | £2-56
22-40 | 42-68
2240 . 22-58
22:40 | 22-66
22-40 22-60
22-40 . 4370
22-40 £22-40
. 2240 -40
. 8240 £2-40
. 2275 22-40
. 2240 22-40

Send for illustrated brochure on SEW
Panel Meters—discounts for quantities.

High quality ceramic construction. Windings embedded in vitreoua

enamel. Heavy duty wiper. Continuo

brush
ex-stock, Bingle hole fixing, {in. dia. shafta. Bulk quantities available.

10125150/
0, r

25 WA
50 WATT 1om/wlloolmlml 1000/2500 or
100 WATT. 1/5/10/25/50/100/250/500/1000 or

or 5000 ohms,

us rating. Wide range

, 80p. P. & P. 7{p.
5000 ohms. 41-18 P. & P. T{p.
2500 ohms. £1-65 P. & P. 7}p.

“YAMBASHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality - Low price - Immediate delivery

8-260 General Purposs Bench Mounting

1 Amp £7-00
W 2-5 Amp £8-06
S 5 Amp a1
g "'" 8 Amp 818
P UL 10 Amp  £22 60
& |l 12 Amp #2360
@ '"'t 20 Amp 24900
LA 25 Amp 45800
40Amp 48250

8-260B Panel Mounting
£7.00

1 Amp
2:5 Amp 28-05
Please add
ALL MODELS

INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0-260
VOLTS
Bpecial discounta for quantity

AUTO TRANSFORMERS

MCA.220 AUTOMATIC

V. Ste down, Full
0[]]0{;180. P up or step down y YOLTAGE
2210 P.aP. {ﬂp STABILISER
33 “ﬁz ,';‘_: e ,‘;; Input 88 125 VAC or
500 W 4595 P. & P, 33p 178 250VAC. Outpat 120V :
1000 W £750 P. & P.38p AC. or 240 VAC. 200 VA o)
1500 W 41020 P. & P.43p rating. $11-97, carr. 50p.
2260 W #1725 P.a P.50p
5000 W 83500 P.&P. 2]
BH.00! HEAD
B0 OLT AL |seT anD BoOM
MICROPHONE
RELAYS Moving Cofl. Ideal for '
Brand new. 3 osets of | language teaching, com- y
o 16 ohms Micro- D)
5 amp rating. 50p eacl imp. k:
PtPlOp (looloh“O) phooe imp. 200 ohms. ~—
Quantities available. 848 P. & P, 15p.

USED EXTENSIVELY BY moumuymcov:nuuzm DEPARTMENTS. EDUCATIONAL

® LOW COsT

[ QUIC‘I,( DELIVERY

TIES, ETC.

® OVER 200 RANGES IN STOCK

THER RANGES TO ORDER

Type MR.J8P. | 21/32in. square fronts

. 200mA . 8178

- | | s00ma . 178

\,‘&—-&V S00mA 2175

v 750mA £1-76

s 1 amp.. 8175
e B2 f
< 0 .

41-78

- 11-76

3 £1-76

- 1175

- 11-78

A £1:756

-80 £1-76

g £1-78

1- £1-76

P 1-76

g 11-88

- £1-88

. 1185

b h 11-88

50mA £1-75 | s00v, £1-85

100mA 1178 | 8 Meur lmA £1-85

150mA n-n VU Meter .. £8:30
Type MR.45P, 2m. square fronts

£2:50 | 5 amp....... 11-85

£2:30 | 10V. . 8188

£2:30 | 20V. DC. .. 3188

£2-06 | 50V. D.C. .. $188

.. 2208 [ 300v.D.C. 2188

.. 8196 [ 18V.AC. .. $2:00

£1-85 | 300V. A.C. .. £2-00

21-85 | B Meter ImA  £2:05

. 8188 | VU Meter .. 2250

. 21-88 | 1 amp. A.C. *21-86

. 8185 [ 5 amp, AC. *81-85

. 8188 | 10 amp. A.C. * £1-85

. #1858 | 20 amp. A.C. * £1-85

£1-85 | 30 amp. A.C. * 51-35

“SEW" EDGWISE METERS
Type PE.70. ; 17/32in. x 15/32in. x
)

tin,
BOuA ...... 8340 2305
50-0-50pA  $3-30 2270
100pA . £3-30
loo-o—lOOyA 1330 .. 2270
200uA 2320 | VU Meter .. 88375

"Ry 240° Wide Angle ImA Meters
MW 1-6 60mm square 2397}
MW 1.8 80mm square 2497}

P.& P.extra
RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V DC up
to 1 _smp. Dual scale meter to monltor
vol and current
Inmlt 220/240V AC.
Bize 185 x X

105mm. 897
P. & P. 25p.

PS. REGULATED P.S.U.

Bolid state. Variable output
520 volt D.C. up to 2 amp.
Independent  meters to
monitor voltage and cur
reat. Output 220/240 V.
AC.Blze 7}" x 51" x 83"
£14:97. P. & P, 25p.

PS.10008 REGULATED
POWER SUPPLY
8olid state. Output 8, 9
or 12 volt DC up to 8
ampa. Meter to monitor
carrent. Input 220/240v
AC. Bize 4% x 31" x 68}~
41197, P. & P. 25p.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS
Bullt in gearbox. All brand

“SEW" BAKELITE
PANEL METERS
Troe MR.65. 3{in. square 'mu

e

80
o

3333331333
338583388558838533383
R T S T p Y=

bounp.AC.‘”
VU Meter .. #3-40

BEERRERBBRRREE
| el el ol [
LTy

Type $-80 80 mm. square fronts

8383888888
SS

22222823

“SEW" EDUCATIONAL
METERS
Type ED.107. Size
overall 100mm x
90mm x 108mm

A new range of high
quality moving ool)
inatrom Ideal

meter movement Is easily woe-lhle to

demonstrate Internal working. Avallable
In the following ranges:

BOuA -80 | 20V.d.c 24-88
1004 10 | BOV. d.e. .. 8488
1mA 85 | 300V.d.c. .. 5488
50-0-50uA 8510

1-0-1mA £4-856 | Dual ran,

1A d.c. . 2488 NIOInAIbA d.c. “ 10
SAdc. .... 2485 | 5V./60 dc. ..
10Vde. .... 485

Tests PNP or NPN tran-
alstors.  Audio  indication.
Operates on two 1-5v bat-
teries. Complete with all
instructions, etc. £4-50.
P.& P. 20 p.

Testsa ICO and B,
PNP | NPN. Operates

plete with all in-
P. & P. 20p.

HOMER INTERCOMS

ye:

2 Btatlon, uw,sammau.r & P, 16p
4 Btation #8668, P. & P, 17p.

Ideal for home
office, stores, fac-
ume-. etc. Bupplied
complete with bat-

c.bl- and

SEND SAE FOR LIST OF
SEMI CONDUCTORS & VALVES

G. W. SMITH
& CO. (RADIO) LTD.

Also see next three pages
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1560 POCKET
MULTIMETER
High-precision at low-coal.
Ranges: D.C. 15V, 150V,
1,000V (10,000 opv). A.L.
15V, 130V, 100V (1,000
apy). D.C. Current 15hmA.
Reslstance 100k ohmis.
21-85. Post lbp.

MODEL 1092

TESTMETER

5,000 0.V,

0,3/15/130/3001200 V.
DG 0/68;30/300/800 V.
AL, 0/300u2A/300 MA
0/10K /1 meg (2

Decibels —10 to +18dD
2278 each +15p I'. & P.

1=

1

Wl
.

. .|

HIOKI MODEL 730X

HIOKI MODEL 720X
2b.000 0.P.V. !
Ovirtload protection H
5 5[100[500/|000\m'.
1500250/ 1000

5O Af250m AL "0!\/2 meg
* vhm. ~ 58 to +62dh,

£4:97. 7. & P 13p.

30,000 O.PV. Overloal
protectjon. 6/3()[60[ 300/
600{1200 V 2{80f 1207
600/1200 \, G042 A 130
mAJ300 mA. CK/200K /"

megohn. — 10 to +63db,
26:50. P. & I". 15p.

MOOEL TE-I12
20,000 O.P.V. 0/0 6[6]:0/120/
GOOS 1,200, OfG,0000, DG

1L200v,  ALC

000 . O/8K/
e /0 Sheg. Q S0pF,
£o97). P& 1 1THp.

0 2mbd.

MODEL TE-200

Y. Mirror
i

wrale,
3,

000
0[60!(/6
2395. P, 15p.

MODEL %00

ROXCEL A

loa | prte

with over-
mlrror scale

ROUND SCALE TYPE PENCIL TESTER
- MODEL T1.5,68

-~ Completely portable, simple
to ure pocket aized tester.
#  Ranges 0/3/30/300V AC
= and DC at 2,000 o.p.v.
(o Renistance 020K ohms.
i) ONLY 8197 P. & P. 13p.

LT601
MULTIMETER

New ntyle 20,000
n.p.v. pocket maltl-
meter. 5/25/50/250/
500 [ 2500 V. D.U.
10 1 50 [ 100 / 500 [ 1600V,
ALC. BOuA | 250mA. 6K [ 6
meg ogui. —20 to +22dB.
£3-57. Post 20p.

MODEL TH-12

20,000 o.p.v. Overload pro-
tection. Nlide switch selector
ﬂl "bl')bl 10 | 50 | 2560 |
0/12/80/280/
IO(‘O\ A(‘ 0/ 30uA | 25/
280mA. D.C. 0/ 3K / 30K /
300K / 3 meg —29{o +50dB.
£24-97. Post 15

FTC-401 TRAMSISTOR TESTER ‘

Fuli capabllitles for measuring
A, B and 1C0. NPN or PNP,

| ~
Equally adaptable for check- | 7 _
ing diodes. Bupplled complete -J_ J
wlth instructions, battery and | = »
leads. v °
27-80. Post 20p. [X]

Model S-100TR MULTIMETER
TRANSISTOR TESTER

100000 o.p.v. nilrror scale/
overload protection.  0/-12f
-6/3/12/30/120/600 ¥ DC.
0/6/30/120/600. ¥V AC. 0/12/
80024/ 12/300mA/[12 AMP
DC. 0/10 K/l MEG/100MEG
—20 to +30(b 0-01--2 MFD.
Translator tester measures
Alpha, beta and Ico. Complete
with batterles, Instructions
and lesds. £1380. P/P 23p.

MODEL 449A IN

MODEL TE-300

30,000 O.P.V. Mirror scale,
overload prutection 0/-6/3/13/60]
300/1,200V'. D.C. 0/6/30/120/600]
1,200V, A.C.  0/30uAf{8mA]
6Om A/300m A /ROOMA. O/8K}
HOK /#O0K /8 meg. ohm —20 ta
+ 63 db. £5-97. P. & P. 15p.

MODEL PL436

20k QfVolt D.C, Ak Q/
Volt AC. Mirror scale.
-$/3/12/30/120/600 V'
DAt 3/30/120/600 V
A.C. B0/BOOUA /60/600
maA. 10/{00K /1 Meg/10
Meg Q — 20 to +48db.
2697). P. & P. 12,p.

TMK MODEL TW-50K
48  ranges, wurror  acale,
50K /Vol. D.C. BK/Volt AC
D.C: Volte 123, -25, 1-25,
25, 65, 10, 35, 50, 125, 250,
500, 1000V, A.C. Volta: 1-5,
10, 50, 1123, 250, 500,
D.C. Current: 95,
SopA, 26, 5, M, 50, 250,
B0UmMA, 5, 10 amp Resistance:
10K, 100K, 1 MEG, 10 ME:
Q. Decibels: =20 to +81-5ib
28580. 1. & P. 17}p.

0f 842
10N,
100 :30{5001 | Xl)l)\
O305LA [5150/300m . 12
amp. 1L.C Ofd0fK 6 Meg./
40 Mex Q

£387). 174 paid,

HIOKI MODEL 750X
S50 o.pa. 43 ranmes 0 03
to 1,200v DG, 0-3 to 120
AL, 0-J0A[300MA. O 3k {30
meg ohmy. — M to 4 1708,
£28-97. Post 20p.

HT100B . MULTI-METER
Features A.U. current ranees.
100,000 o.p. Irmr Beule
Uverload prat
ull"/-’)U[lbOIo(}O[]OOO v

AC.
MA,

)

0/2-3/10/30/280/1000 V.
O] 10/2308 A [2-5[25250
10 Amp. D.C ¢
10 Amp A.C. 0j20K /200K /
2 MEG/20 MEG, — 20 + 62db.
212 50, . & P. 25p.

370 WTR MULTI-METER
Features A.C. current ranges.
20,000 w.p.v. 0/-5/2:5/10/50]
250/500 1000 V. 1.C
0/2:5/10/50/250/500/ 1000V A(*
0/50u\/lllO/lOOlll‘\llllOAmp

onoo:.u/n/w Amp AC
03K [50K/500K /5 MEG/ 50
MEG,

—20 +62db.
£15. P. & P. 23p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A firat clans  verxatlle In-
atrutnent  manufactured In
U.B.8.R. tu the highest
standards. Ranges: 2-5/10/
50/260/500{1000v D.C. 25/
10/50/250/500/1000v AL,

DC Current  100wA/[1/10/
IOOm AfLAL Reaintance
300  ohnis/3/30/300K /3m Q.
,Complete  with batteries,
test leads, instructions and
sturdy steel carrying case.

21395, Post 35p.

OUR PRICE £5-97. P. & p. 25p

‘Taut band
suspension.
Dyerloal
protection.
Polarity
reversing

wwitch. 30,000
0525 l')/.'SO
300 { H00 [ 2500V
3007 1000V, A.C.
500 {34 D, 0
£8-85. Post 20p.

HIOKO MODEL 700X
100,000 0.7".V. Overload

prote Mirror scale,
.u #1-2/1-5/ «/ﬁ/l"/:mmo/
"0[300[000/1"00V

5/ l/l[ 1~'/so/so/ 150/300/600/

mmu,\/.:/nlao/an//uo/mnm
A1z AMF K/2
Mer/20 Meg ohm — 20 to
+630B. £18 80. P. & P, 20p.

MODEL C-7080 EN
Giant 8% m rmr
20,000 o,
2571 /(, 2

5000V, 10.C. 0/ 25/ 10 ]
50 / 250 / 1000 / 3000V,
AC.OB0uA [0/ 100/
00! [ .

scale

C

CIRCUIT TRAN-
SISTOR TESTER

Chbecks true A.C.
beta infout. Checks
icbo. Checks dlodes
Checks
Beta
Hl 10 500, LO2-50,
Iecbo 0-3000uA. U20/240 ¥ A.C. operation.
£17-50. Post 250,

TE-20D0 RF SIGNAL GENERATOR

Accarate wide rauge sig-
nal generator covering
120 Kcjeo 500 Mc/s on
6 bande. Directly cali-
brated Varlable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tlon,  220/240V. A.C.
Brand new with instruc-
tiona £18. Carr. 37{p.
Blze 140 x 2158 x 170 mm.

MODEL L-55 FET
YV.0.M.

Input impedance 10 meg
ohmn. 0 /371216130
120 { 80OV, D.C. O 3/
12/ 60/ 120 [ OOV, AL,
0/ 12024 [ 120mA D.C.
0fIK / 100K [ 10 1neg }
100 meg shme,
£15-97. Post 15p.

C1-5 PULSE
0SCILLOSCOPE

For display of pulsed
anl periodic waveforms

in  electronic  circuits.
VERT. MP.  Band.
width 10MHz. Bensi-

tivity at 100K Hz VRMS8/
mmi. -1-25; HOR. AMP. Bandwidth 500K Hz
Senxitivity at 100K Hz, v RM%/mm, 3-25;

Preset triggered sweep 1-3,000usec.: free
running  20-200,000Hz In  nine ranges.
Calibrator pips. 220 x 360 x 430mm.

115-230V. AC operatlon,
289-00. Carr. paid.

T0-3 PORTABLE OSCILLOSCOPE

Jn. tube, Y amp. Sensitivity
Glv  p-p/CM. Bandwidth
15 cpu-1-5 Milz. Input Imp.
2 meg Q 25pF X amp.
nensitivity PP/ICM
Fandwidth  1-5cpa-%00k Hz.
Input imp. 2 meg Q 20pF.
Time base. 5 ranges 10 cps
300 kHz. B8ynchronizatlon.
Internalfexternal. [Huminated
scale 140 x215x 330 mm. Weight 15}ib,
220/240V. A.C. Bupplied brand new with
dbook. £40-00. Carr. 50p.

U4312 MULTIMETER

Extremely sturdy lnutnlmem. lnr general

electrical use, 667 o.

o/ an -B/7- 5/.w1m/lno/sool
VDC and 75mV.

01 3/1 a/. .-I(a:o/aonwlaoo

OIMOMAII 5/6/ 15100/ 150
0[1 5[8[ wuo/ 1501600\! AI

1-5/6
0/200 ﬂISI\IMK Q.
Accuracy DC 1%,. AC 1-5%.

RUSSIAN Ci-15 DOUBLE
BEAM OSCILLOSCOPE

5 me/s Pasa Band. Beparate
Y1 and Y2 amplifiers.
Rectanguliar 5in. x 4ln.
C.R.T. Calibrated trig-
gered aweep {rom -2 ufsec.
to 100 milli-wec. per em.
Free running time base 50 c/s-1 me/s. Bulit-
in tlme base c:llbnl.or ll’ld amplitwle
with  all

Knife edge pointer, mirror scale. Ci
with sturdy metal carrying case, teads and
mxtmr(lun- 29 80 plus P. & P. 25p.
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accessorles anid instruction manual.
£87. Carr. Pald.

Selected TEST EQUIPMENT

TE-16A TRANSISTORISED SIGNAL
GENERATOR

5 rangen 400k Hz-30mHz.
An inexpensive instru-
ment for the handyman,
Operates on 9v battery.
Wide eaxy to read scale,
800kHz modulation.

8} x B} x Siin.
Complete with Instruc-
tions and leads. §7-97. Poat 25p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRlDGE

A new portable

bridge offering ex-

cellent range and

accuracy at low
cost. Ranges: R.
12 1111 megQ
68  Ranges :tl
Ll u H 1
HENRYBS 6 Ranges 2= %, C.10pF i:lll)ml"d
6 Ranges + 2°,. TURNS RATlO 1 :1/1000-
1 : 1/100. 6 Ranges + 19 Bridge \-oluge at
1,000 cpr. Operated from 9 valts, 1004A.

Meter indication. Attractive 2 tone metal
cane. Blze 7§ » 3 » 2in. 220, P. & P. 23p.

MODEL TE.15

GRID DIP METER [:2
Transistorised. Operates as | )
Grid Dip, Oscillator, Abeorp-
tion Wave Meter and Oncil-
lating Detector. Frequency

"'G

range 440Kc/s-280Mc/s In

8 coils. 500uA Meter. 9V M=
hattery operation, Size 180 x §0
80 x 40mum.

£12-50. Post 20p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Sine 18 X 200,000 Hz; Bquare 18 X 50,000 Ha
Output  max,

+ 10 dB.

(10 K ohms)
Qperation In-
ternal hatteries
Attractive 2-
tone case 71" x
B x 27,
Price  217-80.
Carr. 17}p.

MODEL MG-100

SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220,000Hz
Bine Wave 19-100,000
Hz Hguare Wave.
Output ¥ine or Square
wave l0\ P. to P.

Blze 180 x 90mm.
Operation 2‘20/'.!40\'. AC
217-50. Posat 37p.
- MODEL AT201
DECADE

ATTENUATOR
‘requency  range 0
' OK Hz. Attenuator
- =’ 0-111db, 0-1db step.

Impelance 800 ohmw.
Max. jnput power
30dbm. Bize 180 < 90 x 35inm.
£12-50. Post $7p.

TE-65 VALVE YOLTMETER

ranges. D.C.  volts
l ") 1.500v. A.C. volts
1-5-1,500v. Resistance up
to 1,000 megohins. 200/
240v. AL, operation.
Complete with probe and
instructions,

£17-50. P. & P. 30p.
Additlonal probes avail-
able: R.F. 2212f; H.V
2280

MODEL U4311 SUB.STANDARD MULT!
RANGE VOLT AMMETER
Sensitivity 330 ohms/Voit
AC and DC. Accuracy
5% D.C. 1% AC. Scale
length lﬁ‘imm 0/300{750u2A}
15/3/75]16/30]75]
150/ 300/ 750mA /15 /3
. DCO .

300 | 750mV
75/ 15130 5 | 150/ 300 / 750V DC

17
0/750mV | 1-5/3/7-56/15/30/75/ 150/ 300
J780V AC. Automatlc cut out. Bupplied com-
plete with test leads, manual and test certifi-
cates. $49-00. Post 50p.

G. W. SMITH
& CO (RAD!IO) LTD.
Also see upnosite page

and next two pages




UNR-30
RECEIVER

4 Bands covering

[0

B.F.0. Built-in
speaker

A.C. Brand new
with instructions. £15+75 Carr. $74p |

UR-IA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550kc/s-30Mc/a. FET
8 Meter. 'anhhle BFO for B8B, Built-in

» N Ity Control.
220/240v. A.C. or 12v. D.C. 124" x 4}" x 77
Brand new with instructions. £25. Carr, 374p.

SKYWOOD CX203 COMMUNICATION
RECEIVER

0000000,]

Bolid state. Coverage on 5 bands 200-420
KHz and -55 to 30 MHz. llluminated alide
rule dial. Bandspread. Aerial tuning BFO,
AVC, ANL, '8° meter. AM/CW/S8B. Inte.
grated speaker and phone socket. Operation
220/240v AC or 12v DC, Bize 325 x 268 x 150
mm. Complete with instructions and circuit.
228-50. Carr. 50p.

LAFAYETTE HA-600 SOLID STATE
RECEIVER

General coverage
150-400kc/s, 550
Kc/s-30Mc/s. FET
front end. 2 mech,
[9 - = product
variable

B.F.0., nolse limj-

ter. 8, Meter, Bandspread, RF Gain. 15” x
937 % 84", 18 Iba, 220/240v. A.C. or 12v. D.C.
Brand new with instructions. £50, Carr. 50p.

TRIO 9RS9DS
COMMUNI-
CATION
RECEIVER

4 band cover-
ing B30Kc/s. to
30 Mcjs. con-
tinuous and
electrical bandspread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. B8B-CW,
ANL. Variable BFO. 8 meter. Sep. band-
apread dial. IF frequency 458 Ke/s. audlo
output 1-5w. Variable RF and AF gain

controls 115/250v. A.C. 8lze: 77 x 13 x 107
with instruction manual. £49-50. Carr. Paid

EMI LOUDSPEAKERS

Model 350. 13* x 8 with
single tweeter/crossover, 20-

3 Hz. 15 watt RMS.
Avaijlable 8 or 16 ohms. $7-85
each P. & P. 87p,
Model 450, 13¥ x 8~ with twin
tweeter/crossover. 55-13,000
Hz. 8 watt RMB, Available 8
or 15 s, £3-62 each.
P. & P. 25p.
HONEYWELL ﬁﬁ%
DIGITAL /
YOLTMETER
vr.100

Can be panel or
bench mounted. \

Basic meter mea-

sures 1 volt D.C,

but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Sepcification: Accu-
racy: £ 0-2, 41 digit. Resolution: ImeV,
Number of digite: 3 plus fourth overrange
digit. Overrange: 100%, (ap to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing. full scale adjus{ment against an internal
reference voltage.

. A.C. B0, cycles. Overall size:
5in. x 2 13/16in. x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-

TEED. £35-50. Carr. 50p.
6

SINCLAIR

IC-12

List Price
£2-98

P.& P, 10p

SINCLAIR EQUIPMENT
o aw.

Prolect 80,
Fackage
offers.

2 x Z30 amplifier, sterea 80 pre-amp, P25
power supply. £15-98 Carr. $7§p. Or with
P28 power supply 818-00 Carr. 37}p. 2 x 250.
amplifier, stereo 60 pre-amp, PZ8 power
supply. 820-25. Carr. 374p.

Transforiner for PZ8. $2-97} extra.

Add to any of the above £4-45 for active
Alter unit and $13-00 for pair of Q16 speakers,
All other 8inclair products in stock.

2000 Amp #2198 Carr, 37jp.: 3000 Amp
£28-50 Carr. 37}p.: Neoteric Amp $43-95.
Carr, $74p 1C12 $1-80 p. & p. 10p.
NEW PROJECT 605 — £20-97, Carr. 87p.

WHARFEDALE-MID-RANGE HI-FI UNITS

As uned in word famous
nystem. 567 dia. Imped-
ance 4/8 ohms. High flux
ceramic magnet, 20 watta
rms. Brand new £1-50.
Carr. 37p.

SPECIA[ 6FFEII!
GOODMANS AXIOM 301

Hi Fi 12* 20 wait twin cone
full range speaker. 30-16,000
Hz. 16,500 gauss. 8 ohm
impedance, Brand new and
boxed.

(List price £21-72) OUR
PRICE $12-50 cach. Carr. 50p.

EA-41 REVERBERATION AMPLIF!

Belt contained, transistor-
ined, battery operated,
8imply plug in  micro-
phone, guitar, etc., and
outpaut Into your amplifier.
\'olulre control, depth of

rever! control. B it waln ut
cabinet. 7} x 8 x 4tin. $5-97. P. & P, 16p,
SPECIAL OFFER!
ROTEL RH700

STEREO HEADPHONES
20-20,000Hz. 8-16 obm.
(List £9-95), OUR PRICE
#8:75. P. & P. 26p.

SPECIAL OFFER!
STEREO SPEAKERS

Matched palr of stereo
bookshelf aspeakers,
Deluxe teak veneered

. 16 watt peak
Complete with DIN lead.
#1888 pr. Carr. 50p.

HA-10 STEREO
| HEADPHONE
AMPLIFIER

Al ollicon trans-
istor amplifier oper-
ates from magnetic
ceramic or tuner Inputa with twin stereo
headph t an volume
controls for each channel. Operates from 9v
battery. Inputs SMU/100MU. Output SOMW.,
#5-97. P. & P. 15p,

SPECIAL PURCHASE !
NEAT G30) STATIC
BALANCE PICK-UP ARMS

Identical specification to NEAT G30
arm but with two-tone chrome and
black finish, Complete with head
shell, pick up rest and plug in phono
leads.

BRAND NEW—

FULLY GUARANTEED
ONLY £8-95. P. & P. 25p.

| SUPER MONEY SAVING
OFFERS—BUY NOW WHILE
STOCKS LAST!

ALL BRAND NEW AND
FULLY GUARANTEED

1720 Tape Rec.

1721 Tape Rec.

X 5000 Tape Rec.

QX385 Tape Rec,

4000D Tape Deck

4000D8 Tape Deck
X200D Tape Deck
GX220D Tape Deck
OX2%0D Tape Deck

X 18008D Tape/8 track Rec.
X20008D Tape/Cas/8 Rec.
CR31 8 track Rec,
CRBID 8 track Rec.
CRBIT 8 track/Recelver
CR8088 8 track system
C850 Cassette Rec.
C850D Cassette Deck

geBEEeosligne
R22LRRLLLRERESR8

-
==
-
G

3

3

QXC40 Cassette Rec. 8228
GXC40D Cassette Deck 466-08
GXC40T Cassette/Receiver 2123-98
GXC45D Cassette Deck £95-95
GXCABD Cassette Deck 4103-50
GXC80D Caseette Deck 2111-25
GXC65D Cassette Deck #110-28
C835D Cassette Deck £50-50
AA6200 Recelver £74-98
AAG300 Receiver £282-50
AAGB00 Receiver 4109-00
AAB500 Recejver £175-00
888 Bpeakers (Pair) 21595
ADM11 Microphones (Pair) 47-50

Carriage 50p extra. (Recorders & Decks 75p)

GENUINE BARGAIN!

~Z <+~ KOSS 3P 3XC
’ STEREO
i 4 HEADPHONES

Impedance 4-8 ohms.
Brand new, Boxed &

P. & P. 25p,

1021 STEREO
— LISTENING
= N ~ STATION

For balancing and

| switching. 2 gain
| controls, speaker on-off slide switch, stereo
| headphone sockets. 6% x 4% x 2}~. £8-25,
P. & P. 16p.
| MP7 MIXER PREAMPLIFIER
| 5 microphone in-
puts each with
individual gain
controla enabling
complete mixing
| facilities. Battery operated. 9} x 5” x 3~
Inputs Mics: 3 x 3mV 50K : 2 x SmV 600 ohm.
| Phono meg. 4mV B50K. Phono oceramic
| 100mV 1 meg. Output 260mV 100K,
| #8-97. P. & P, 20p.
TE-1035 STEREO
HEADPHONES
Low cost high perform.
| ance stereo beadphones.
Foam rubber ear cups,
Adjustable head-band,
8 ohm impedance 285-
18,000 Hz. With lead and
stereo jack plug. ONLY
4197). P. & P. 12}p.

~ NEW GARRARD

Popular range of Garrard decks with Bhure
cartridge fitted in deluxe plinth with
hinged 1id.

BP25 I1T Module/M75-6
AP76 Module/M75-6
AP96 Module/M75-6
Zero 1008 Module/M9SE
Carr. 50p extra any item.
HOSIDEN DH-08S DE-LUXE STEREO
HEADPHONES
Features anique mech-
anical 3 way units and
fitted adjustable level,
controla. 8 ohm im.
pedance 20-20,000cpe
Compiete with spring
lead & stereo jack ping
£797. P. & P. 12}p.

DOLBY
RED

SYSTEM N(ISISE
C 1

e and

I the per of

tape
hiss by 3dB at 600Hz, 6dB at 1200Hz and
10dB for all frequencies above 3000Hz.
Controls for input levels and nolse reduction
on record and replay. 3 meters for Dolby
level. Off tape monitoring. Frequency
response: 20Hz to 15kHz 4 1dB 19kHz
—85dB. Bise 15" x 9” x 3}, AC 200/250V

OUR .

JuRe £32-50 Carr. s0p.
HOSIDEN DH-02S STEREO HEADPHONES
Wonderful  value
and excellent per-
formance combined
Adjustable  head
band. 8

10 for £2- 85

10 for £3-30
10 for $4-20
Tape Head Cleaner 30p each.
P. & P. 10p extra.
SPECIAL PURCHASE!
K MINI-
¥ SANDWICH
'R SPEAKERS
=== Brand new and fully
teed. 8 watts,

criminator,
output to feed most.
ifiers. Operates on OV battery. Coverage

88-108Mc/s. Ready bulilt ready for use. Fan-
tastic value for money. $6-87}. P. & P. 12}p.
8tereo multiplex adaptors £4-97}.
TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET B
Bensitive, soft earpads, }
adjustable headband,
Magnetic, Impedance 2,600

ohms.
2197, P. & P, 15p.

G. W, SMITH
& CO (RADIO) LTD.

Also see previous pages
and opposite page
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FANTASTIC OFFER!

NIKKO
TRM 50
STEREO
AMPLIFIER

SEND S.A.E. FOR
FULL DISCOUNT

/I/ /'/ féﬂlm{ﬂ/

3” % OR MORE

17 + 17 watts rms stereo amplifier with inputs for Magnetic and List price £59-50
Crystal phono. Tuner, Tape, Aux and Tape Monjtor. Outputs OUR PRICE
fork(:-oyp?llm of ntfrco npel:.k‘en; ‘a‘rlul ‘:‘aple Stereo headphone £39 .95 PR'CE L'STS AND
“socket. Full range of ntrols incl ng lo tral, tch
Altes. ete. Blze 1 x 917 x 31", Unrepeatable oftr i PACKAGE OFFERS!
ntocks, Carriage 50p *
WHARFEDALE LEAK DELTA 30 SAVE £€€'s RECORD DECKS (k. & . sop
SYSTEM PHILIPS GA308 B.5.R. McDONALD

LINTON SYSTEM

Wharfedale Linton Amplifier. Linton
Turntable, pair of Linton 2 speakers
and all leads.

rce £105-00

PRICE

TELETON CRIOT/RG42
SYSTEM

Carr. and
Ins. £1-25

Teleton AM/FM 4 + 4 watt scereo
tuner amplifier, Garrard 2025 T/C,
plinth and cover, stereo cartridge,
pair of matching speakers and all

leads.
Vi £3550 S

AMSTRAD 8000 1
SYSTEM

Amstrad 8000 Il 7 + 7 watt amplifier.
Garrard SP25 (I} or BSR MP60O,
plinth and cover, Goldring G800
cartridge, pair of Apollo speakers
and all leads.

OUR £47.25 Carr.

PRICE £1-00
Amplifier only, £14-50. Carr. 50p.

MWiLW
CAR RADIO

Fuliy transis- e
torised, dual waveband,
8ize 6}" x 4§° x 2°,
12v. D.C. Neg. or Poa. earth. Complete with
fixing kit, apeaker and ieads.

ONLY £7-50. Post 20p.

SUPER BARGAIN!
8-TRACK CAR STEREO TAPE PLAYER

Tone, voluma and bulauce controls. Track

hed pair of
stereo akers, oonnectlom and nmnn.
ONLY !lﬁ §6. Post 30p.

G.W.SMITH &CO(Radio)LTD

Personal Callers Welcome - All Branches Dpen 9-6 Mon. to Sat.

Leak Delta 30 stereo amplifier,
Goldring GL7S5, plinth, cover and

G800 cartridge. Pair of Leak 150
speakers and all leads.

OUR Carr. and
rrice £121-50 ;200

TELETON F2300
SYSTEM

Teleton F2300 AM/FM. 7 — 7 watt
stereo tuner amplifier, Garrard
SP25 It or BSR MP60, plinth and
cover, 9TAHCD cartridge, pair of
Stereosound Deluxe speakers and

all leads.
OUR g b
rrice £59°95 D5

TELETON SAQ206B
SYSTEM

Teleton SAQ306B 8 8 watt
Amplifier, Garrard SP25 Iil or BSR
MP60, plinth and cover, Goldring
G800 carcridge, pair of Apollo
speakers and all leads.

OUR o Carr,
PRICE £54 95 £1-50

Amplifier only, £22-95, Carr. 50p.

B.S.R. TD8S 8-TRACK
STEREO TAPE
CARTRIDGE PLAYER
DECK

Inregrated preamps (output 125 mV)
to feed into any stereo amplifier.
Automatic and manual programme

selector. 4 pole synchronous motor.
210/240 V.

A.C.

OUR PRICE 3

| Carr. 37p £l6 25

TRANSCRIPTION TURNTABLE
2 speeds 334 and 45
rpm. Lightwelght tu-
bular counterbalanced
arm. Belt drivea low
apeed synchronous
motor. Viscous dam-
ped pick up
lower device.
plete with teak plinth
and hinged cover.
(1A308 fens cartridge
(List £36-55).

OUR PRICE £24:50. P.

& P. 50p.
GAJS PU with GP400 stereo niagnetlc
cartridge (Liat $47-85),

OUR PRICE £2095. P. & P. 50p.
LIMITED NUMBER ONLY!

LEAK
BARGAINS !

LIMITED OFFER!
ALL STOCKS BRAND NEW AND
GUARANTEED

|
Deita 30 £45-95
Delta 70 £55-95
Delta FM .. £53-95
Delta AM/FM .. £65-95
Delta 75 . £125-00
Leak 150 pair £36-95
Leak 250 pair £46-95
Leak 600 each £33-50

P. & P. 50p extra each item.

ROTEL BARGAINS!

All brand mew and guaranteed

RA210 Amp .. .. .. £23:3§
RA3I0 Amp ._

RA610 Amp .- £48-25
RX150 Receivar £48-95
RX200 Receivar £60-95
RX400 Receivar 70-95

P. & P. 50p extra any item.

EAGLE TSA.I150 STERED
AMPLIFIER
List price £2_9_60.

e 00O CQP
'—— —

Housed in attractive Teak cabinet.
7-5 + 7-5 watts rms. Switched
inputs for Mag. Cer. tape, tuner, bass,
treble, volume balance controls.
Headphone sccket. Output for main
or remote speakers.

OUR PRICE £|6.50

| Carr./Ins. SOp.

10 TOTTENHAM CT. AD. LONDON, WA
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27 TOTTENHAM CT RD. LONDON, W1
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8 TOTTENHAM CT. AD. LONDON, W1
TREET, LONDON, W.C 2

34 LISLE STREET, LONDON, W.C.2
3N EDGWARE ROAD

LONDON, W .2

129 Mono £6-50
137 28-35
MP60 29-76
510 412-65
]10 £31-28
210/TPD3 28-76
MPS0/GRO0 212 96
MPi0O/TPD] £16-05
MPBO[TE D1GHO0
19-50
MPRO/TPD? £14-35
A10{TPD1 21895
510/TPDI  £217-95
HT70 21899
HT70/GROO  £17-28
HT70/TPD1 £20-38

HT70/TPD1/:ROO
223
810 Plinth/Cover
19-28

CONNOISSEUR
BDI1 Kit

BDI Chasn
BDI1/SALU 'IPllnlh

BD2/8AU2/Chanrsln
BD2/8AU2/Plinth/C
13888
GARRARD
2025 T/C Btereo
850
40B 8tereo £9-85
spu2s 111 £10-25
3P25 111/M75-6
215
8P20 111 Module/
22350

M75.6
BL6SB £13-76
AP76 $17-98
AP78 Module/

M75-68 £33-80
BL72B 221-98
3L95B £32-26
401 225

-98
ZERO 100A #£38-96
ZERO 1008 “238-98
ZERO 1003 Mod/
M93-E 252
AP96 Module/
M75-6 238

GOODMANS
TD100 Teak £55-05
TD100 White £58-26

8/2 £18-50
GLAS/2/P  224-20
LY £20-96
GL72/P £87-50
Plinth 6972  £7-02
LID 72 £3-26
GL75 22095
QL7sP £35-25
Plinth 75 27-36
LID 75 £3-60

a99 £19-25
GL85P/C £50-95
LID 85 14-95
n 101P/C £20-50
LEAK
Delta Turntable
£52-50
MICRO-SEIKI

MRI111 229
MR111 Plinth &
Cover £9-60

(iA308 P.U. Teak

£29-98
GA212 45878
PIONEER
PLI2D 23398
PL15C 281-38
PLA3S $82-65
PL30 £111-85
PL4ID £118-50
PL61 2119-98
THORENS
TD125 11 2068-50
TDI125AB I1 209-98
TX28 £8-96
TD160C 125896
TD150 228-96
TDISOA IT 835698
TDIS0AB II £39-98
TD1350 Plinth £3-80
TX11 23-80
WHARFEDALE
Linton Turntable

£96-95

PLINTHS & COVERS (P. & P. 80p)

Budget BP25, etc.
Budget 8P25 Piay on

Budget Ah;/km 1008

Budget B.
SME 2000 8ystem

Eoses
TRTEE

RECORD DECK PACKAGES (P.& P. 50;

Decks supplied with

o
<

stereo cartridge

ready wired In plinth

with cover.

GARRARD
2025TC/9TAHCD .. 212:76
8P25 I11/9TAHCD .. 21506
8P25 111/G800 0o $17-96

8P25 111/M75-8
8P20 111/M44-7
8P25 11I/M44-E
BP25 [1I/M3SE
AP78/G800

[
=
©
2
L3

AP76/M75-6
AP76/M55E
AP76/M7BEJ
AP76/GBOOE
APT6/M44E ..
AP76/M73ED
B.5.R. McDONALD
MP60/(:800
MPEO/M44-T
MP60/M44-E
GOLDRING
GL72/G800

GL75/GBO0
GL75/G800E

EEE BEL BEBREENRECS
82% BEE BEizcEEsR

[ -

1", v
London. W 2
Tel 01-202 8562

437 8204
437 55
262 0387



Global’s coLoen

@ OHuarantee @

WE GUARARTLE THAT WITHIN T DAYS OF PURCHASE

# ANY (TEM OF GOODS 1S FOUND T0 BE GENUINELY
OLFECTIVE wi wiLL REPLACE THE SAI0 GOODS
K WITHOUT OUESTION. AFTEN 7 BAYS GOOOS ART

COVERED BY MANUFACTURERS 12 MONTHS
i GUARANTEE

TUNERS
Please add 7Sp P. & P. I

| GARRARD
SP2s Mk, 1t £1 7'45
4 SPECIAL OFFER

Amstrad Multiplex 3000 £€29:75
Garrard SP25 Mk. Hll Armstrong 523 £39-50
Goldring G800 Armstrong 524 £31-45
Teak olinth and tinted cover. All Rogers Ravensbrook FET4 |
leads supplied {Chassis) £30 70
Please add £1-25for P. & P, Rogers Ravensbrook FET4 |
{Cased) 5 = £34:90 |
Rogers Ravensbourne FET4 |
TURNTABLES {Chassis) £42-15
| Please add 75p for P. & P. Rogers Ravensbourne FET4 |
Garrard SP25 Mk, (tl £9-90 (Cased) £46-95
Garrard AP76 €17:45 | Sinclair PRO60 (Modute) £15-60
Garrard SL65B €12:90 | Sinclair 2000/3000 Tuner £28-85
| Garrard 401 £28-95 Philips RH690 £31-25 |
Garrard Zero 100 (Auto)  £37-95 Leak Dclta FM (Cased) £53 65
Garrard Zero 100 (Single)  £36:45 | | .k Delta AM/FM (Cased)  £62-95
gmarg 31%0105*rc E €10:00 | Alpha Highate FT 150 €38 25
aArrare wit ono-
tone 9TAHC £3-20 TUNER/AMPLIFIERS
BSR MP§0 £9-40 Please add 7Sp for P. & P,
Goldring GL72 £21-80 Aloha Highgate 150 £49-95
Goldring GL72/P £27-40 Armstrong 525 (Teak cased) £69-4S
Goldring GL7S £26-75 Armstrong 526 AM/FM
Goldring GL75/P £33-90 (Teak cased) £77-125
Goldring 10 PC £20-00 Leak Delta 75 £120-95
Wharfedale Linton & cart. £26-50 Philips RH702 £82-50
Thorens TDI25 AB Mk. Ul Teleton 2100 £€31-00
New Product £91-75 Goodmans One Ten £98-00
Thorens TDI50 Mk. | £26-90 Rogers R/brook (Teak) €81 -50
| Thorens TDISOA Mk. Il £€33-75 Rogers R/brook (Chassis) £74-75 |
Atpha FR 3000 Ncw prod.  £74-40
AMPLIFIERS SPEAKERS |
| Please add 75p P. & P, Please add £1 25 P. & P, per pair
Amstrad 8000 Mic. If £15-50 Amserad 138 £13-90
|  Amstrad 1C2000 £28:95 Wharfedale Denton 2 £27-85
Amstrad Integra 4000 £22-75 Wharfedale Linton 2 £35-75
Armstrong 521 (teak cased) (4450 Wharfedale Melton 2 €46-95
Alpha Highgate 212 £23-75 Wharfedale Dovedale 3 £59-75 |
Alpha Highgate FA300 £32-63 Celestion Ditton 120 £39-25
Alpha Highgate FA400 £38-00 Celestion Ditton IS £52-00
Keletron 700 new prod. €19-50 Celestion Ditton 25 £85-125
Leak Delea 30 £44-85 Celestion County New Prod €35-50
Leak Delta 70 £54-95 Goodmans Double Maxim  £47-75
Metrosound 5T20E £24-15 Goodmans Mezzo 3 £46.75
Metrosound ST60 £45-50 Goodmans Magister £76-95
Pioneer SA600 £57-00 [
Pioneer SAS00A £32-35
Pioneer SA900 £86-45
Pioneer SA1000 £93-00

Rogers R/brook (Chassis) £38-25
Rogers R/brook (Cased) £41:95
Rogers R/bourne (Chassis) £41-7S
Rogers R/bourne (Cased) £48-35
Sinclair PRO60 2 x Z30/PZS £14-70
Sinclair PRO60 2 x Z230/PZ6 £16-70
Sinclair PRO60 2 x

£3:20°

Plus 35p p. & p.
Finished in teak veneer with tinted

250/PZ8/Trans £20-90 dust cover fully assembled. For
Sinclair AFU (Filter Unic)  £4-20 | Garrard = SP25.  2025TC. 3000,
HLOH oS €17-90 | AT60. 2000. 2500, 3500, 100!
ST 2000 £20-95 | 1025 SL6sB. TAlso  for BSR
Sinclair 3000 £28-10 McDonald MP69 and others.
Wharfedale Linton £42-95 | For AP76. AP7S: SL728: SL7S;
Teteton SAQI068 €21.95 | 5L958; £4-20 plus 55p P. & P.
Teleton SAQ307 £23-95 ,Aho finished in walnut to match
Rotel RA 310 £30-15 apanese equipment—at no extra.
Rotel RA 610 €a7.75 | CARTRIDGES
| Tripletone 1818 Keenest Price Please add 10p for P. & P.
Tripletane 77 Keenest Price Goldring G850 €315
Amphonic 12000 €14-75 | Goldrinz G800 .95
Goldring GBOOE £8:00
. Goldring GBOO Super E £14-15
All prices correct Shure M3D £3:-70
- ot time of press Shure M447 £4-50
e E. L O.E.and are Shure MSSE £5:60
S, subject to altera- | Shure M7SE Type 2 €10-25
:lO“ teons Sonotone 9TAHC £)-40
]

LOBAL AUDIO

DISCOUNT WAREHOUSES

Dept (EE1)174 Pentonviile Road, London, N1. Teiephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
1iford, Essex. Tel: 01-550 1086.

Open Monday to Saturday 9.30 a.m. to
6 pm LATE NIGHT FRIDAY 7

MAll URDERS Order with contidence Send Postal Orger. Cheque
- Monev Order. Bank Dratt. Giro or Cash bv. Registered
Mail, CALLERS: Please note 1hat cheques can only be accepted tugether

witn cheque cards (not Barclay Card)
2 minutes from KING S CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country

miniWISE audiLEcT | THE

YOUR No. 1
PERSONAL TUTOR | yyT

BRING PLEASURE to your CAREER or HOBBY

THROUGH ORGANISED TUITION
in your own HOME at your own SPEED

YOUR PERSONAL TUTOR will give you rapid
UNDERSTANDING—the key to SUCCESS

ASSURE YOUR FUTURE
IN RADIO, T.V. or ELECTRONICS

FOR DETAILS OF THIS UNIQUE method send
your name and address
No one will call To:

MINIWISE PRODUCTS
FREEPOST (E) BLETCHLEY, BUCKS

Include only 120p to own a trial lesson* on a C90
cassette or L.P. Tape (state which)

*Your money INSTANTLY REFUNDABLE if not 100% convinged that this
can be the turning point in your hobby or career.

THE NATURAL WAY TO LEARN

Catalogue

Our jumbo size Heathkit .
catalogue is full of good A
things - Stereo Amplifi- §
ers, Tuners and Loud- .
speakers, low cost 'Q‘
l'esters and Instru-
ments, Electronic
Calculators, Metal
Detectors, Shortwave
Receivers, Intercoms and
evena B;tterg Charger. You =
name it, Heath can supply S

We guarantee that by using the Heathkit \ /
step-by-step construction method you can build
a piece of electronic equipment without needing to
know the first thing about electronics.

Mail the coupontoday !

% No deposit terms up to £30
% Heath monthly budget plan
Heath (Gloucester) Limited, Gloucester GL2 6EE.

l_Please send me a FREE Heathkit catalogue
: Name =
|

Address _

l Heath (Gloucester) Limited, Department EEf1/7
I Gloucester GL2 6EE. Telephone 0452 29451
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EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

TELEPHONE DIALS

Standard Post  Office type.
Guaranteed in working order.

ONLY 25p

POST & PACKING I5p

TESTED AND GUARANTEED PAKS

B4 ueiiihi S0p
A s Sop
S10 fopd S ™ e 50p
200 oSty e S0P
HEO250 Tl Sotmiersy e S0P
H7 40 :I;I;r:‘v:::ng.ﬂ ors. Mixed SOP
N2 Ui S0p
R0 CSRRRI e S0p
M3 20 L.f:é‘vzo?{'.'.'.f’ii‘.“asv. 50p
M B00 Prte” s arues und S0P
Uamarke
W30 B e 50p
M0 s e e ST sas S0P
R 20 RN Ccaa'tos S0P

UNMARKED UNTESTED PACKS

H34 IS

Power Transistors, PNP, Germ
NPN Silicon TO-3 Can. 50p

MAKE A REV COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsulated block will turn any
O-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition

£]_ each

Everyday Electronics, January 1973

OVER 1,000,000
TRANSISTORS IN STOCK

We hold = very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes
competitive prices.
catalogue.

and

rectifiers at very
Please send for free

600,000
Sllicon planar plastic transistors. Usmarked,
untested, factory clearance. A random

sampling showed these to be of remarkably
high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
Audio NPN, similar to ZTX300, 2N3708/9
BC107/8/9 BCI68/9 etc.

R.F. NPN and switching NPN.
Please state type of transistor required when
ordering.
ALLAT

g
500 for £3, 1,000 for £5, 10,000 for £40

TYPE “
TYPE "F' NPN Silicon plastic encapsulatien.

TYPE "G MPN sllicon similar ZTX 300 range
TYPE “H" PNP sllicon simllar ZTX SO0 range

POWER TRANSISTOR
PRICE BREAKTHROUGH!
Plastic cased Silicon Power Transistors of
latest design. 40watts and 90watts. PNP
& NPN types. All types svailable at the
most shatter ngly low prices of all
time. Al are fully tested, marked

BI-PRE-PAKLTD

OUR VERY POPULAR 3p TRANSISTORS

PNP Silicon alloy, TO-5 can.
PNP Silicon, plastic encapsulation.
* PNP Germanium AF or RF,

B6s G Diod 1
150 H::v::::cry”m s SOP and guaun:ad"-u o
BS3 Trans. manufacturers’ rejects 40W NPN 20p 18p lép
200 all types NP;‘. =NP. Slll-nd SOP 40W PNP 2lp 19p 17p
arim 90W NPN 24p 22p 20p
M4 Ioo Silicon Diodes DO-7 glass so 0W PNP 2Sp 13p 12p
eauiv. to OA200, OA202 P PAK PAKS of Complementry psirs
885 Sil. Diodes sub. MP40
100 (5Tond INSie types 50p 10W + 40W  SOp  48p  4bo
MP9O
B GO S T e 50p 90W + S0W 60p SBp  Sép
2INT06A, BSYISA, etc.
L 1} 50 Germanium Translstors sop
PP, AF an RF A CROSS HATCH GENERATOR
Ho 250mwW. Z r Diode
40 B I o e 50p FOR £3.50 111
HI7T 20 3 amp. Silicon Stud Rectifiers, G() YES, a complete kit of ‘parts inzluding
mixed volits P Printed Circuit Board. A four position switch
HIS 30 Top Hat Silicon Rectifiers, so gives X-vtch, Dots, Vertlcal or Horizontal
750mA. Mixed volts P lines. integrated Circuit design for easy
Hie | g Experimenters’ Pak of 50 construczion and reliability. This is a profect
Integrated Circuits. Data P in the September edition of Practical
1upplicd Televisian.
HIo ) BY!26/7 Tyee Siticon Rectifiers 50p This complete kit of parts costs £3.50,

post pand.
A MUST for Colour T.V. Alignment.

Our famous Pl Pak is still
leading in value for money.

Full of Short Lead Semiconductors & Elec-
tronlc Components, approx. 17¢. We
guarantee at least 30 really high quality
factory marked Transistors PNP & NPN, and
s host ¢f Diodes & Rectifiers mourted on
Printed Circuit Panels. Identificatior Chart
supplied to give some information on the
Transistors.

Pleate ask for Pak P.1. Only 50p.

10p P & P on this Pak.

DEPT. E, 222-224 WEST ROAD, WZSTCLIFF-ON-SEA, ESSEX 55Q 90F
TELEPHONE: SOUTHEND (0702) 46344

CATALOGUE
FOR

FRE

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK

LISTS
RELAYS FOR
VARIOUS TYPES

8 P&P25p £1

INTEGRATED CIRCUITS

1-12 13-25 26-50

Clocked Flip Flop BMC931 20p 8p lép
Ex. 2/4- nput Buffer BMC932 I12p llp I0p
2/4-inpue Expander B8MC933 12p Mlp (0p
Hex. Inverter BMC934 12p Ilp 10p
. Inverter BMC935 12p llp 10p

. In-erter BMC936 12p llp 10p
In-erter BMC937 12p llp 0p
Decade Counter BMC938 2Sp 23p 2lp
Div. by 16 Counter  BMC939 1Sp 23p 12lp
Hex. Inerter BMCS940 11p llp 10p
Hex. In-erter BMC941 12p llp 10p
Type D Flip Flop BMC942 20p 18p lép
Ex. 2/4- nput Power BMC944 12p Ilp 10p
Clockec Flip Flop BMC945 20p 18p lép
472 Input NAND Gate BMC946 1lp 10p  9p
Clockec Flip Flop BMC948 20p 18p lép
4/2 InpLt NAND Gate BMC949 (2p llp 10p
Pulsed Trlg. Binary ~ BMC95S0 20p 18p lép
Monostable Multivib. BMC9S1 25p 23p 2lp
Dual J/k Flip Flop BMC953 20p 18p lép
Dual )/k Flip Flop BMC955 20p 18p lép
Dual J/k Flip Flop BMC956 20p 13p lép
Quad. 2-input Power BMC958 I12p llp 10p
2/4-inpLt Gate BMC961 12p 1lp 10p
3/3-input NAND Gate BMC962 1lp 10p %9

3/3-inpLt NAND Gate BMC963 12p lip 10p
Audio Amp. Jw. SL403D £1-50 £1-40 £1-36
Linear Op. Amp 709C 2Sp 20p ISp
Decada Counter SN7490 6Sp &0p SSp

LOW COST DUAL IN LINE I.C.
SOCKETS

14 pin tspe at ISp each
16 pin type at 16p each.

Now new low profile
type

BOOKS
We ha-e a large selection of Reference and
Technical Books in stock.
These a-¢ just two of our popular lines:

8.P.1 “ransistor Equivalents
Subst tutes;

This Indudes many thousands of British

U.S.A., European and C.V. equivalents.

The lliffe Radio Valve & Transistor
Data Book 9th Edition;
Characaaristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectiflers and
Integraced Circuits.

Postage and Packing 21p.
Send for lists of these English publications

and
40p
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lease serd me the FREE Bi-Pre-Pak Catalogue.

S EmEmmEm .y
I

NAME.

-------’

ADDRESS

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per ordar.

\OVERSEAS ADD EXTRA FOR POSTAGE



HENRYS -Your complete Semi-Conduclor Stére!

PLESSEY INTEGRATED CIRCUIT
INTEGRATED CIRCUITS séﬁf%‘éh&jg’gés 3 Watt Amplifler $L405D .
Why buy alternatives when you B:an bu(; t:n)e ;;_‘enulno lrti:sle from us at BFY90 5'99 2N1926 10p gg:l‘:e’:ucl‘:cl*(g PaES ~
competitiv ices ms . RAN F ™ AS 1. - " ”
CHI‘I’.'D tive prices fro tock [ 3 OM TEX L.T.T FAIR. 1000 MC/S All Colours and data
- 25 + 10p 25 + 9p - e
e 190 + 175 100 + 80 £1.50 eac
ﬁﬁ“ + s 00 + 6p
‘“ 5 1000 + 5p TRIACS
» — STUD WITH ACCESSORIES i3
Type Trpe 1/10 12/24 26/99 | Type 1711 12/24 28799 | AFVI7 Mullard 25p | 2N3819 Texas 35p { Type Volts  Price I
» p | [ pp | P P P 25 4 17p 25 + 3p PLV. ].11
SN7400 020 0-18 0-16 | BN7450 0-20 0-18 0-18 | 8N74145 1-50 1-40 1-80 100 + 18p 100 + 25p 3 AMP RANGE
8N7401 0-20 0-18 0-16 | 8N7481 0-20 0-18 0-16 | 8N741560 3-35 2-85 £-15 500 + I2p $00 + 20p BC3IsA 100 75p
8N7402  0-20 0-18 0-16 | BN7453 . 020 0-18 0-18 | 8N74151 1-10 0-65 0-90 1000 4 15p 8CI5B 200 79p
BN7403  0-20 0-18 0-16 | BN7484 0-20 0-18 0-16 | SN74153 1-85 1-27 1-20 8C3isD 400 85p
BN7404  0-20 0-18 0-18 | BN7460 0-20 0-18 0-16 | BN74164 2-00 1-75 1-85 | 0CI70 Mullard 25p} BC107, BClOS, 8 AMP RANGE (T048)
8N7406  0-20 0-18 0-16 | BN7470 0-30 0-27 0-25 | S8N74155 1-55 1-47 1-35 25 + 20 BCI09 10p each B8C40A 100 85p
BN7406  0-30 0-27 0-25 | 8N7472  0-30 0-27 0-25 | SN74156 1-55 1-47 1-35 100 4 180 All Makes BC40B 200 90p
BN7407  0-30 0-27 0-25 | BN7473  0-40 0-37 0-35 | BN741567 1-80 1-70 1.-50 500 + 150 25 8C40D 400 £1-00
BN7408  0-20 0-10 0-18 | BN7474 0-40 0-37 0-36 | BN74160 £-60 2-40 2-25 1000 1+ 135 e + 8p BCH0E 500  £1-20
BN7409  0-45 0-42 0-35 | BN7475 085 0-52 0-50 | SN74161 £.60 2-40 2-25 P o + 7p 10 AMP RANGE (TO48)
BN7410  0-20 0-18 0-16 | BN7476 045 0-42 0-39 | BN74162 3-40 3:25 270 | s nogo + 6p 8C45A 100 5p
BN7411  0-23 0-92 0-20 | BN7480 0-80 0-75 0-87 | BN74163 38-40 3-25 £ 70 BYI27 Mullard 1§ + Sp BC4SB 200 £1-00
BN7412  0-42 0-40 035 | BN7481 1-28 1-15 1.10 | BN74164 2-75 2-30 2-10 ultard ypge=——————————— 1 8C45D 400 £1-25
BN7413  0-30 0-27 0-25 | BN7482  0-87 0-80 0-70 | 8N74165 4-00 3-50 3-00 25 4+ 12p ADI61, ADI62 35p | sCasE 500 £1-45
BN7416 030 0-27 0-25 | 8N7483 1.00 0-90 0-85 | BN74166 4-00 3-50 3-00 100 + 10p each | 15 AMP RANGE (TO48)
BN7417  0-30 0-27 0-25 | 8N7484  0-90 0-85 0-80 | BN74167 6-25 5-60 5-10 S00 + 9p 25 + 31p BC50A 100 2128
8N7420 0-20 0-18 0-18 | BN7486 0-46 0-41 0-38 | SN74170 4-10 3-85 3-08 1000 4+ 8p 100 4 28p 8C50B 200  £1-85
BN7422  0:48 0-44 0-40 | 8N749 0-75 0-70 0-65 | 8N74174 200 1-75 1-30 PR e | 500 + 25p 8C50D 400  £1-88
BN7423  0-48 0-44 0-40 | BN7491AN1-00 0 05 0-00 | 8N74176 1-35 1-27 1 1§ 1000 + 22p SC30E 500 2185
BN7426  0-48 0-40 0-35 | BN7492 075 0-70 0-85 | 8N74176 1-80 1-85 1-20 | OA202 10p | | DIAC D32 28p
BN7427  0-42 039 0-35 I BN7493 075 0-70 0-65 | BN74177 1-60 1-35 1-20 25 + 8p 2N3053 20p | TRIACS—
BN7428  0-50 0-45 0-42 | BN7494 0-80 0-76 0-70 | 8N74180 1-55 1-80 1-20 100 + 7p 25 + 18 Additional Types
BN7430  0-20 018 0-18 | BN7495 0-80 0-75 0-70 | 8N74181 7-00 6-00 5-50 500 + 6p 100 4 150 40430 (TO86) 85p
BN7432 042 0-39 0-35 | BN7496 1-00 0-97 0-95 | 8N74183 2-00 1-80 1-80 1000 4 Sp 500 4 120 10669 (Plastic) 15Amp
BN7433  0-70 0-61 0-44 | BN7497  6-25 5-50 5-00 | BN74184 £-40 2:00 1-80 1000 4 10 oo o
8N7437 085 0-60 0-50 | .BN74100 f-w 2 32 200 sgmu,« g;w g-go {-so ——— " 40488 (TOS)  80p 048
8N7438  0-65 0-80 0-50 | BN74104 1-45 1-35 1-20 | BN74190 1795 1-85 1-75
BN7440 020 0-18 0-16 | BN74105 1-45 1.35 1-50 | 8N74181 1-95 1.85 1.75 | OC3° Mullard 50p | 3n3055 5Sp | NEW BRIDGE
BN7441AN0-75 0-72 0-70 | BN74107 0-50 0-45 0-40 | BN74192 200 1-90 1-80 gL 25 + o0 RECTIFIERS
8N7442  0-76 0-72 0-70 | BN74110 080 0-70 0-60 | BN74193 £:00 1-90 1-80 o3 T Hie ot o
BN7443  1-00 0-95 0-90 | BN74118 1-00 0-85 0-80 | 8N74194 2-50 2-25 1-90 Jeag + ;gv nogo + ,‘,’P SMALL SIZE AND LOW COST
BN7445 200 1.76 1.60 | SN74119 1-80 1-98 1-65 | BN74195 1-85 1-70 1-60 + 30 + p Type Voits Price
4 00 1.75 1.0 | BN74121 0-80 0-55 0-80 | 8N74196 1-50 1-40 1-30 PLV. 1-11
g:;*“h i i s: :'“ BNT4I22 136125110 | 8N7dle7 180 140130 HALF AMP
: BN74123 £-70 2-55 2:47 | 8N74108 480 3-70 3-85 BO! 5
BN7448 176 1:60 1-45 | BN74141 100 0-95 0-90 | BN74199 460 3.70 3.35 | ZENER LINEAR oS0 100 o
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) ONE AMP § x | H
ORDERED REGARDLESS OF MIX e 3 TUBULAR -
LARGER QUANTITY PRICES PHONE (01) 402 4891 e o5 0:C  TO5 75 | Bijos 50 2%
TEXAS HANDBOOK NO. 2. ).C. 700 PAGES DATA 60p, POST 20p. e PLase 700C  TO93 35p } BI/10 100 25p
HIGH POWER SN 74 HOO 'Now in stock—send ZY 88 Range ;g% ?i)'g;',f‘gg g}%g 200 ggn i
SM 74 or lis b 9 - P
LOVVAROWER 74 E00) ias|to 36 All Folagey 723C  D.IL. 95p | ONE AMP (a.1)
HiAy. - 725C  TO99 £4-50 | TUBULAR 1
A SELECTION OF SEMI-CONDUCTORS FROM STOCK 254 : . _'mg ;r,oloz :gp :;'g?a 133 gg,
1L 85p
AAY30 10p | BCl47 1fp  BUIO5 226 | OC4s 15p | TIS43 35p | 2N3055 58p 100+ 3: H47C TO99 £1-10 | woo 200 qo:
AAY42 18p | BCI6OC 12p  BYL00 15p | OC45  16p | V4OBA 25p | 2N3440 76p | 5004 86p § 747C  D.IL. W08 600 45p
AAZ13 10p | BC182 10p | BY126 15p | OC67  80p | ZTX108 12p | 2N3442 125 | yo004 5p €110 | TWO AMPS } H x L~ h
AC107  35p | BC214 16p | BY127 16p | OC7TI  18p | ZTX300 12p | 2N3625 76p 72741P D a0p | > H
ACI26 25p | BCY32 75p  BYZ13 35p ( OCT2  ®5p | ZTX301 15p | 2N3614 88p | Any one type. 72748P D.L.L. 80p | B2/05 50 asp .)
AC127  25p | BCY34 35p | C106D 88p | OC77  46p | ZTX302 18p | 2N3615 76p — BINCLAIR B2/160 100 wp Y
ACI28  28p | BCY39 100 | GETII1 855 | OCS1  26p [ ZTX341 20p | 283702 10p | 3} wae 5% ICIZ 2180 | B2/200 200 450
ACl76  25p | BCY42 30p | GET115 86p | OC83  25p | ZTX500 18p | 2N3704 10p | Wire Euca TOBIIBA B2/600 600 50p
ACI87  25p | BCY43 26p | GET880 46p | OCI40 56p | ZTX603 17p | 2N3705 10p | nreta) Gave THO013P B2/1000 1000 80p
AC188  £5p | BCY55 250 | LM309K OCI70  25p | 2G301  30p | 2N3714 1-80 | A1 %orcance 20 WATT AMP FOUR AMPS b e
ACY17 30p | BCY70 15p | (T03) 187 | OCI7I 30p | 2N404 20p | 2N3771 1-76 | &8 “T00 Vi £4-47 POBT PAID | {H x |L x &
ACY20 20p | BCY71 20p | MATI2125p | OC:00 4bp | 2N527 3bp | 2N3773 2:00 | o0 encn THS014P Pre Amp | Baj100° 100 80p
ACY2l 20p | BCY72 15p MJE340 50p | OC201 75p | 2N698 16p | 2N3790 22§ £1-50 | Bi200 200 650 [frmer
ACY39 88p | BCYS? 288 | MJE370 70p | OC202 80p | 2N697 15p | 2N3819 88p 254 18 | 5ita AND B4/400 400 70p
ADI40 50p BCZI1 50p | MJE520 75p | OC203 80p | 2N706 10p | 2N3820 80p | 100+ 16 | O RCUITS REE B4/600. 600 %
ADl49 50p | BD124 80p | MJE28556 OCP71 125 | 2N930 20p | 2N3866 86p | 500+ 12p ] B4/A00" 800  £1-00
ADI6) 35p | BD131 75p 110 | ORPI2 50p | 2N887 45p | 2N3003 15p | 10004 10p 2100 1 orx ames
ADI62 35p | BDI32 80p | MJE3055 ORP60 40p | 2N1131 28p | 2N3oo6 12p | y PREE WITH A
AF117 20p | BF115 25p 76p | P346A 20p | 2N1132 25p | 2N4061 12p Ny one type. PURCIIABES B6/100. 100 70p
AF118  80p | BFI67 25p | MPFI105 40p = RAS310AF | 2N1302 18p | 2N4062 1gp B6/200 200 75p
AF124 25p | BFI73 26p @ NKT21420p 45p | 2N 1304 28p | 2N4126 15p | 3 Watt Plastic B#/400 400 80p
AF139 30p | BFI179 30p | NKT21640p | RABS08AF | 2N1305 22p | 2N4871 85p [ Wire Ende 5% TRANSISTORS, | Bsjao0 600 £1-00
AF186 40p | BFI180 30p NKT21740p 55p | 2N1307 26p | 2N5487 30p | 3EZ Range IC’s, TRIACS
AF239 4up | BFI94 15p | NKT40370p | TAA263 76p | 2N1308 2Bp | 2N6777 68p s, > | SILICON CONTROLLED |
ABY27 30p | BF195 16p | NKT40450p | TIL209 30p | 2N1613 20p | 28001 100 | All voltages BRIDGES, RECTIFIERS .m
ABY28 25p | BFSGI 25p | OA5  80p | TIP29A 50p | 2N1671 1.00 | 28012 1000 § 08~ 100 Voits SCR's, LDR’ Type Volts  Price
BA102 30p BFS98 25p | OAIO0  35p | TIP30A 60p | 2N2147 78p | 28018 625 | 30p each. s, s P.LV. 111
BAIIG  7p  BFX13 25p | OA8] 10p | TIP31A 60p | 2N2160 59p | 28026 890 ONKE AMP
BAl45 15p | BFX34 75p | OA9I1 7p | TIP32A 70p | 2N2217 25p | 28301 80p SILICON CR8 1/05 50 25p
BAX13 bp [ BFX37 30p | OA200 7p | TIP33A | 2N2221 20p | 28303 esp | BERACON o CRB I/10 100 30p
BAX16 7p | BFX88 20p | OA202 10p 1-00 | 2N22224 28324 obp § RECTIFIERS | CRB1/20 200 30p
BCL07 10p | BFY50 20p | OCI6  75p | TIP34A 25p | 40250  60p [ WIRE El E CR81/40 400 85p
BCI108 10p | BPYS1 20p | OC20  §5p 1-50 | 2N2369A 40360 40p CRB1/60 600  48p
BCI109 10p | BFY52 20p | OC23  85p | TIP356A 16p | 40361 40p | Type PIV.IIL THREE AMP (TO048)
BClo9C 12p | BFY64 50p | OC25  40p 2:50 | 2N2006 20p | 40362  80p | ) amp miniature i 50 30p |
P | BFY90 89p | OC28  @5p | TIP36A 2N2926 (all’ | 40408 80p | 1N400) 60 6 30p !
BCI13 150 | gy yag g.00 | OC35  80p 3:00 | cols) 10p | 40486  78p | INgo02 100 7 3%  1amp
BC117 20p | BX20 15p | OC36  68p | TIP4IA 76p | 2N3053 20p | 40636 1.10 IN40Q3 200 8 CR8 3/40 45p
BC143 86p | BSY27 15p | OC42  40p | TiP42A 85p | 2N3054 §0p | 40430 100 | IN40OS 400 & CRS8 3/60 ssp  T05
INI005 600 10 PwsEs”:)P (533«)
INTEGRATED CIRCUIT SOCKETS IN4006 800 12 CRASI00 4
LOW PROFILE PLATED PINS QUANTITY DISCOUNTS };:‘007 '0?0; . 15 | NEW FREE SEVEN
» 10% 12+ ; 15% 25+ ANY ONE :6 amp miniature | g K
e > 20% 100+ ; 25% 230+ TYPE PL40O1 50 8 ©OICLET
N Ty X hyy PLaoo2 100 9 | (No. 36)
\:“h \ 2 From above sections except Integrated PL4003 200 10 .R
Circuits and S8pecial Offern where dla- PL4OO4 400 10 OVER 1500
(16 Lead (14 Leaa (8 Lead counts are included. PL4005" 600 12 | TYPES— SCR 16/100 100
D.IL) D.LL) D.1L) Minlmum order value £1 please. PL4006 800 15 | Bend for yours | SCR 16/200 200
17 18y 15p Postage 7p on all ordetx. PL4007 1000 16 | today! BCRUAI400,00

YQaoi0 MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W.2.
0 RETAIL SHOP: 404-406 EDGWARE ROAD. (07-402 8381 /2

L'MITED Open 6 days a week 9 am -6 pm Monday to Saturday
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ALMOST UNBELIEVABLE! Think of the year 1984 and
what might ba produced then—now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done It all NOW! It's the radio perfactionist’s dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your prasent radio seeam
like a ‘‘crystal set’’t Complete with optional battery eliminator
for both battery and mains usel We're almost giving them away
at only £20- 75—a mere fraction of aven today's Russian miracle
pricel We challenge you to compare performance and value
with that of £80 radios! *Test 7 davs, we’ll refund instantly if you are
not astounded! Elegant black & chroma finish facia, set in
fabulous Cabinet bullt case—constructed of fine Russian
hardwood in beautiful Teak Veneer finish—prevants vibra-
tion, ensures purer & sweater tone than ever| Volume controlied
from a whistper to a roar that would fitl a halll Much wider band
spread, for absolute “*pin-point’’ station selection! Plus
“MAGIC EYE’ tuning level Indicator for ultra parfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fantastic ability in the field of electronics and brilliantly
reflecting their advanced micro-circuitry techniquaes in the field of
spaceship and satellite communications. Yas, EVERY WAVEBAND
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instantly at your fingertips Including Standard Long, Medium,
Short and Ultra Short Wavas to cover the four cornars of the

=3

*COMPARE ™

earth 24 hours a day Including all normal transmissions.
VHF, AM, FM, MW, LW, Usw, plus local & new stations
not yat operational, and messages from all over the world!
Expensive TURRET TUNER side control waveband selection
unit (as used on expensive T.V.'sl). Every waveband clicks into
position giving incredible ease of station tuning! Genuine push-pull
output! ON/OFF volume and separate Treble and Bass tone controls
for utter perfection of reproduction and tone! Prass-button dial
illumination! Take it anywherea—runs economically on standard i
batteries (obrainable everywhere) or direct through battery

eliminator from 220/240v AC malns supply. Internal ferrite rod

aerial plus built-in “rotatable” telescopic aerial extending to

3%insapprox. b so afabulous CAR RADIO, Can also be used

through extension amplifier, tape recordar or public address

system. SIZE (4ins x 10§ins x 4{ins overall approx.
service. (U.K. service facilities & spares available for years & years to come,
WRITTEN GUARANTEE manual with simple operating instructicns & circuit

(with mains/battery eliminator £1-48 extra) BOX, POST, ETC. S0p. *BUT WAIT, for only 55p extra
OMPUTERISED’® WORLD TUNING GUIDE (It enables you to time,
the whole world over—even a child can do it in a flash—it even lats you know
O GUESSING! NO MESSING!) PLUS Standard 'longlife’
batteries PLUS ultra sensitive earphona for personal fistaning. (Sorry—We cannot change these new
radios for any earlier model purchased.) HURRY! Send today and test 7 days—refund if not delighted or call

you get the sensational **C
1 & get tr issi

when to tune into the U.K. when abroad. N

S

loys
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£, SAVE £20-25 NOW! |
o SOIDSINIE |

BATTERY/MAINS AC
Combined

VHE AM/FM
RADIO and

8

»
L=
.

Q»
CASSETTE
PE RECORDERLY)

& PLAYER

Eco“ME
(1. Tait PRICE
CARR

o £23 75

trthunder®’ ahaad with an offer that's FANTASTIC (even
magnificent machines. Latest sensation
kers! Fabulous VHF, AM/FM Radio
ar combined and it also runs off
In the 220/240V. AT line cord.}

ED
.

WITH REMOTE
CONTROL MICROPHONE

Shopertunitles
by our standardsl). We've snapped up 500
in the world of sound! First-class ma
AND Cassette Tape Recorder & Play
standard batteries or mains. (Simply plug
Record and play back anything, anywhere! E
as you listen! RECOMMENDED RETAIL PRICE GENUINELY £44!
WE OFFER AT ALMOST HALF PRICE! Wonderful features: 4 Press-
button Kayboard Control Pane!l or latast MASTER SWITCH CONTROL!
% ‘"MAGIC EYE' Visual Battery check recording level indicator or
built-in automatic Leveller! % Separate ON/OFF and HI-LO volumae
controls! % Heavy duty built-in speaker! % Earphone (for personal listening
or “monltoring’’) and extension spesker sockets| % Remote control
microphone! ¥ Built-in swivel telescopic extansion aerial (24in. approx. !
Magnificently made case with carry handte. (DESIGNS VARY SLIGHT-
LY.) Takes standard 30, 60, 90 or 120-minute Cassette Tapes obtainable every-
where, AND the amazing built-in full circuit VHF, AM/FM Radio gives
ou superb clarity of tone, incredible station selection. Unique rotating Station
elector Dial—get all local city and regional stations in every part of the country
plus B.B.C. National, VHF. Picks up dozens of forelgn stations. Fabulous in
your car! You could pay € £ C's more for a Car Radio or Car Cassette player
ALONE! OUR FANTASTIC PRICE ONLY £23-75, CARR,, ETC. 35p.
Complate with simple instructions, remote control microphone with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
Send today—test 7 days, refund if not delighted. Or call at either af our stores.
BONUS OFFER: Batterias and Cassette Tape 25p extra if required.

Magnificen tly designed, made to give years of perfect

ven tape direct from the radio |

SHOPERTUNITIES LTD.

ITS PERFORMANC!

with £80
RADIOS!
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if ever necessaryl). With
diagram. ONLY £20-75 -
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With remote
cqntml
microphone.

THE ONE STEP FORWARD EVERYONE HAS WAITED FORI NOW superb
de-luxe portable BATTERY/MAINS wpe recorder and player—and Incredible
Shopertunitias bring it to you for ONLY €12-49! Due to our cut price we cannot
name first-ciass makers—but rest assured you're getting one of the BEST!
Expensive"PIANO KEYBOARD' CONTROL PANEL (or latest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROL. No fiddling
with awkward tape and reels, just ‘‘slap-in’’ a cassette and off you go!
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere).
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapld Rewind! Fast forward! Beautiful tone from a whisper
to a roarl letely sell c Ined—record anywhara, indoors or outl
Runs on standard batterieas AND X10/140v. AC mains. Separate jacks for
remote control microphone, etc. Size 94in. x 5in. x 24in. approx. Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
ONLY £12-49 post, etc., JIR. JRefund if you don’t agree we could charge up
to €26-97¢ BO us OFFE (one per customar)—Cassette tape, sat of
standard batteries, AND microphone stand all for 50p extra, if req
Send today and test 7 days—refund if not delighted. Or call at either store.

— e e G ST e e i S S S S—
1 : Merchandising office 1
] 1

- -
COMMERCIAL TRAVELLERS Please note
at our Molborn Store. (PERSONAL SH
AT BOTH STORES).

e s S S — — A S " = G S G G o . e s—

Dept. EE/I5, 164 UXBRIDGE RO AD (facing Shepherds Bush Green),
CNDON WI2 8AQ. (Thurs. |, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs,
7 p.m.) BOTPH STORES OPEN FROM MONDAY TO
SATURDAY FROM 9 A.M. UNTIL 6 P.M.

OPPERS WELCOME
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IN RETROSPECT

With the first 12 issues already behind us and
a new year almost here, it is a good time to look
around and take stock.

Since Everypay ELEcTRronics first appeared,
many thousands from all walks of life and of
many different age groups must have gained
their first insight into the workings of mysterious
electronics. For them formidably looking barriers
have been demolished and the fundamentals of
electronics laid bare.

Our first course of painless initiation into the
theory and practice of this technology was
recently concluded. Teach-In has given a great
start to many newcomers, and on these founda-
tions they can continue to build: through further
study plus active participation in the form of
practical experiments, as described in our
current series entitled Demo Circuits.

Valuable experience is of course also acquired
through constructional work. Our projects pro-
vide good variety and should go a long way
towards satisfying all tastes. It will have been
noted that Everypay ELEcTRoNICS has no inhibi-
tions about the uses of electronics. This tech-
nology is ideally suited for simple uncomplicated
down-to-earth applications, as is proved by the
many projects of decidedly homely character
which have already appeared in these pages.

NATURAL PROGRESSION

Their appetite whetted, some readers are
bound to be eager now to pursue their studies
even further, and to widen their practical

Our February issue will be published on Friday, January 19

vday
electronics

experience through building more advanced,
more ambitious, and more thought-provoking
pieces of electronic equipment.

Having been responsible for starting so many
off in the first instant, we feel duty bound to
assist by suggesting the next move. If such
enthusiasts do follow our advice, we shall have
a continuing interest in their progress, because
the most logical next step is for them to get
acquainted with our associate and parent
publication PracticaL ELecTronics. This is a
well established meeting ground for the keen
amateur, the serious student, and the profes-
sional technician and engineer.

EASY DOES IT

EvEerypay ELECcTRONICS will continue to provide
the ideal introduction to this all important
subject. Within these pages anyone completely
unfamiliar with electronics will always find help-
ful easy-to-follow articles dealing with elemen-
tary theory, as well as simple practical designs
for building at home.

And now, at this time, we would like to offer
seasonal greetings to all our readers. To those
who have supported us from the beginning of
volume one, a special thank you.
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A simple device for
detecting a

remote temperature
fall

1TH the winter coming on, many house-
W holders and motorists find the need to
know when the temperature falls below a certain
level. This simple device is designed to be used
to check if the temperature sensed by a remote
thermistor has fallen below a set level.

The device can be powered by a small 9V bat-
tery for portability and, provided it is not left on
but used as a regular quick check, the battery
will last for quite some time. The unit may also
be powered from a car battery by using a simple
stabilizer and it will provide the motorist with a
check when ice may be forming.

components
£1-40 inclusive

V.

CIRCUIT OPERATION

The circuit is basically a Schmitt trigger (Fig.
1) which is switched from one mode to the other
by the variation in resistance of the thermistor
RTH1. The temperature at which the Schmitt
will switch is set by VR1 and. when the resis-
tance of RTHI rises with a fall in temperature
TR1 is caused to turn off and TR2 to turn on,
thus causing LP1 to light. The backlash or hys-
teresis inherent in this circuit will prevent the
lamp from extinguishing until the temperature
has risen to a few degrees above the pre-set
level. (For a full description of the Schmitt
trigger action, see Demo Circuits next month.)

To set the level required it is necessary to
arrange for the thermistor to be at the tempera-
ture level at which the Schmitt must switch,
then adjust VR1 until LP1 lights and turn VR]
back very slightly. To check this level switch off
the unit, allow the thermistor to warm up, switch
on the unit and cool the thermistor, checking
the temperature at which LP1 lights.

CONSTRUCTION

Commence construction by cutting the Vero-
board to the size shown and drilling the mount-
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Fig. 1. Complete circuit diagram of the lce
Warning Device.

ing hole. Next solder the components to the
board as in Fig. 2. Solder the transistors last,
using a heat shunt on each lead as it is soldered.
No breaks are necessary in the copper strips.
Next connect the flying leads making sure that
they are long enough to allow the case lid to
open fully.

Connect the negative iead to the battery con-
nector and the positive lead to the switch (Fig.
2), another lead should be connected from the
switch to the positive battery terminal. The two
lecads from TR2 and R1 can be connected to
the lamp and the other three leads can be con-
nected to VR1 and RTH1 (as in Fig. 2).

i N

Components.... SHOP
Resistors TALK

R1 3-3kQ2
R2 2-2k$2
R3 470
R4  4-7k\2
All - 10% +W carbon

Capacitor
C1 100/F elect. 12V

Thermistor
RTH1 VA1005 rod type

Transistors
TR1 AC 127 germanium pnp
TR2 AC 127 germanium pnp

Miscellaneous

VR1 10k¢) carbon potentiometer

St S.p.st. toggle switch or push to make,
push to break button

LP1 6V 0:06A bulb and panel mounting
holder

81 9V PP3 battery

Veroboard 13in  1§in  0-1in matrix, control

knob, case (see text), 4BA fixing, battery

connector, wire, two way connector for RTH!

.
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CASE

The case of prototype is constructed from an
empty tobacco tin, the components and battery
fit snugly into this box and it is also very cheap.
Remember to insulate the Veroboard if a metal
box is used. Lamp LPI1 and its holder are avail-
able in many shapes and sizes therefore the
method of fixing will vary.

The complete lce Warning Device, housed in a
tobacco tin case.

CAR SUPPLY

As previously stated the unit may be powered
by a car battery, Fig. 3 shows a suitable arrange-
ment for a simple Zener stabilizer for 12V
systems. When connecting the unit to the car
wiring make sure that the polarity is correct.

To finish the complete unit the case can either
be painted or covered with Fablon, or similar
material, and lettered to indicate the control
functions.

If RTH1 is to be left outside at the mercy of
the elements it should be protected by a coat
of paint or by enclosing it in Araldite or one
of the plastic fillers sold for use on car bodies,
etc. O]

Fig. 3. Simple stabilizer circuit for use with a
12V carsupply.

RS 471 Yow
1 D1
T 1004F 91 12v
St
] ! o o 2z
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TWO wWAY
CONNECTOR

Warning Device.
board copper strips.

WIRES TAKEN OUT THROUGH
GROMMET IN CASE SIDE

CASE LiD

Fig. 2. Layout and wirin

Photograph of the completed circuit board.

g of the complete Ice
There are no cuts in the Vero-
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By Terence Mendoza B.Sc.

T o many people high fidelity is a term which
covers a bewildering array of complex look-
ing boxes with complicated sounding names.
While these people may wish to get rid of their
old record player for something better, they
are deterred by the multiplicity of hi fi gadgetry
available.

This article is intended to give guidance to
such people and, if you class yourself within
this group, don’t get disheartened—the most
fanatical hi fi enthusiast at some stage knew
just the same as you do now.

HOW HI FI CAME ABOUT

The sound medium, which achieved popularity
after Edison’s cylinder phonograph, was the 78
r.p.m. shellac disc. In the early days discs were
recorded on one side only but, with the advent
of mechanization due to electricity, the “one-
siders” gave way to discs recorded on both sides.
The era of the mechanical “wind-up” gramo-
phone came to an end and the electric gramo-
phone seized the market with advantages which
included efficient volume control, a reasonably
consistent running speed and a necessity for
less expenditure of elbow grease!
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The status symbol syndrome appeared at this
stage and audio has never fully recovered—the
cabinet swelled in size, acquiring a wireless, an
ornate contemporary appearance and price to
match and thus the majestic radiogram was
born. There is no doubt that these immense
items sounded impressive—with material avail-
able at the time. This material consisted of discs
with background crackle and hiss, and medium
and longwave radio, also rather noisy and prone
to radio interference.

Radiograms were designed principally as
elegant items of furniture and secondly as repro-
ducing equipment that would give a pleasing
sound by cutting down the unpleasant back-
ground noise—accomplished by constructing the
cabinets to absorb the (mainly high frequency)
hiss, and noise. Nowadays we would politely call
the sound muffled bat at the time it was referred
to as “mellow toned.”

Major improvemeants in the quality of avail-
able sources, the 33 r.p.m. disc with a much
lower background noise and v.h.f.-f.m. radio with
a virtual absence of interference, set the equip-
ment manufacturers the task of building radio-
grams which would handle new material to its
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best advantage.

The hiss of the equipment became important
for the first time and so did the unwanted hum
which could now be differentiated from the
source material. The cabinet resonance, formerly
used to disguise the shortcomings of disc and
radio, were no longer needed and the concept
of high fidelity became established.

True high fidelity implies the “closest
approach to the original sound”—with the eyes
closed it should not be possible to differentiate
between a live musician playing and a recording
of the musician.

Individual hi fi units made by Goodmans. The
units are a.m./f.m. tuner, amplifier and record
deck.

TECHNICAL PROBLEMS

Problems occurred with the overall improve-
ment in reproduction equipment. If a better
radiogram was used at high volume, the speakers
would make the cabinet vibrate. This vibration,
when mechanically transmitted through the
disc, caused .the pickup (sensitive to vibration)
to respond and this vicious circle of events
resulted in a whistle called feedback. The
speaker had to be separated from the rest of
the cabinet to alleviate this effect and this
allowed for more control over the shape and
size of speaker cabinet which in turn affected
the fidelity of the resultant sound.

Magnetism and electricity, as readers will be
aware, are closely linked and, under suitable
conditions, each can generate the other. There
was a tendency for the electrified coils of the
amplifier transformer to set up powerful alter-
nating magnetic fields which the record pick-up,
generally a magnetic transducer, would detect.
This signal would then be amplified along with
the wanted signal from the disc, to be heard as
“mains hum.” The cure was to remove the
amplifier from the vicinity of the pick-up. Thus
the radiogram had now become three separate
units—record deck, plus arm and pick-up cart-
ridge, amplifier with preamplifier and power
supply circuitry and a loudspeaker.
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Accurate spatial localization as well as fidelity
of reproduction was still needed to realize the
ideal of the “closest approach to the original
sound.”

It is our brains that determine the direction
from which sounds come, an extremely compli-
cated process analyses the signals received by
each ear comparing them for differences in
loudness, phase and delay. Variations in these
factors when equated against the external aural
environment, enable the brain to localise the
direction of a sound source.

STEREO

Stereophony, or stereo, is the hi fi process that
provides the ears with enough additional infor-
mation to give the subjective impressions of
specific sound loci positioned in space between
the two (or more) speakers of the reproducing
system. Grooves in a stereo record are cut in
such a fashion that two sets of information can
be derived from a single groove (Fig. 1)—this
information is then amplified by a pair of ampli-
fiers (incorporated in one unit in the modern
stereo amplifier) to give the signals power
enough to drive two loudspeaker units placed
some distance apart.

When the same signal is fed with equal power
to each speaker it will appear to emanate from
a point in space midway between the two
speakers. Increasing the power to one speaker
will subjectively appear to move this localiza-
tion point more towards the speaker in question.
The localizing mechanism of the brain is efficient
only in the horizontal plane and not in the verti-
cal plane (we don’t have ears on top of our
heads or beneath our chins!) so a two speaker
system is adequate for recreating the full spread
and depth of an orchestra in front of us.

STYLUS RESTING
IN GROOVE

MOVEMENT IN THIS PLANE
FOR RJGHT HAND
CHANNEL

7

MOVEMENT IN THIS PLANE
// FOR LEFT HAND CHANNEL

/
Fig. 1. Showing how a stereo signal is obtained
from the record.

PLANNING YOUR SYSTEM

A newcomer can benefit by planning for his
“ultimate system” from the beginning. Bearing
in mind that he need not buy all the units at one
time, he can budget for fewer, better quality
components, e.g., by not buying a radio tuner
in the first instance, he can initially afford
slightly better record deck, amplifier and
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A Philips **compact’’ system, containing tuner,
amplifier and record deck.

speakers—taus the hi fi can improve at the same
pace as the ear becomes discriminating and the
pocket can afford, a choice of sources being
added when finances will allow.

SPECIFICATION

Hi fi equipment fulfils stringent specifications
which guarantees that it will faithfully repro-
duce all the subtleties of musical sounds without
coloration or distortion. An understanding of
hi fi specifications allows one to assess the
expected performance of different items of
equipment before hearing them. In particular,
the following points are important:

1. There should be a low noise level through-
out the system. Noise is defined as unwanted
sound and this covers hiss, rumble (low fre-
quency sound mechanically originating from
record turrtables) and hum (due to induced
magnetised fields). It is quoted as a signal to
noise ratio and is measured in decibels (dB).

Construction of an EMI loudspeaker kit. This
simple to assemble complete kit is a cheap way
of obtaining speakers.
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The ratio compares the unwanted noise with
a predetermined output power—this output is
usually the maximum power an amplifier will
deliver without distortion. The first stage of
amplification, the pre-amplifier, deals with the
smallest voltages as delivered directly from the
sources. Different sources deliver different size
voltages and hence have to be amplified by dif-
ferent amounts to give sufficient energy to drive
the power amplifier. Because of this, different
noise figures may be quoted for various sources,
e.g., radio 62dB, tape 65dB (the higher the
figure the better).

One may sometimes see the signal to noise
ratio quoted for the pre-amplifier, amplifier
system with all the input gain (volume) controls
set to maximum sensitivity (turned right up).
This gives an idea of how the noise level would
behave under the hypothetically poorest possible
conditions.

2. The equipment should respond in exactly
the same fashion to whatever audio fredquency
is fed to it, e.g., the frequency range should be
very wide and smooth. This range should extend
from the deepest bass notes to the highest
overtones. For this reason manufacturers aim
to equal at least the range detected by a young
person’s ear, e.g., 20Hz to 20,000Hz (20kHz).

This range is only useful if it is smooth so that .
it does not colour the sound, hence a frequency
response is quoted within stated limits, i.e.,
30Hz-20kHz +1dB, this particular specification
indicates that over the stated frequency range
the amplifier will not amplify any one frequency
more or less than 1dB against any other fre-
quency; 1dB loudness difference is less than most
people are able to detect. The ear is most critical
to loudness differences that occur around
1,000Hz and this frequency is taken to be on
the 0dB mark to standardize graphical represen-
tations of frequency response (see Fig. 2).
+4

+2
o~

g 7

=2

-4

20 50 100 200 500 1000 2000 5000 10000 20000

Fig. 2. A frequency response graph. The response
is 30Hz-20kHz +-1dB.

3. Distortion must be low; if it is not the sound
will be “gritty” and unpleasant. 0-5 per cent
total harmonic distortion and less is reasonable
and less than 0-1 per cent is considered excel-
lent.

4. There should be enough amplifier: power
in reserve to handle transients (sudden loudness
increase, as in fortissimo passages) cleanly and
without distortion. For a good system about 15
watts per channel is considered a reasonable
minimum.
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5. Cross-talk, the level at which the sound
from one channel leaks on to the other channel
—should be low throughout the system. An
average figure is 40dB beneath a signal of
equivalent power fed to the other channel,
although the minimum recommended value
differs with different audio units.

6. The speed at which tape or disc recordings
have been made should be produced accurately
during replay or the pitch will fluctuate and
music sound unpleasant particularly on long
sustained notes, short term fluctuation is termed
flutter and slower speed changes wow.

_ Wow and flutter is quoted as a percentage
and a reasonable average for a tape recorder
is 0-15 per cent and for a turntable is 0-1 per
cent.

FIRST UNITS

The first units to consider for the basic system

are the speakers and stereo amplifier.’ The )

amplifier is usually integrated with the pre-
amplifier which is responsible for increasing the
minute signals from the record pick-up, tape
head or tuner so that there is enough power
to drive the loudspeakers.

Stereo amplifiers provide flexibility in the
control of sound so that it can be tailored to suit
various types of recorded quality, room acoustics
(which influence what the hi fi sounds like) and
individual personal taste. Judicious use of the
tone controls can reduce obnoxious record
crackle and/or distortion.

The prime controls are bass and treble, the
former affecting the deep sounds to enhance
or reduce them and later having similar effects
on the high notes. Filters to remove turntable
rumble and record scratch are often provided;
these are similar to tone controls in that they
affect a band of frequencies, reducing the output
of the amplifier over the narrow range in which
the unwanted sound is produced. Amplifier
prices in the hi fi category range from about
£30 to £300 or more.

SPEAKERS

Once amplified the signals pass on to the loud-
speakers. Desirable qualities of loudspeakers
can be listed as follows.

1. The two speakers should be of the same
design and housed in identical enclosures
(boxes) to ensure that the stereo image (the
ears subjective placing of the sound between
the speaker) remains stationary. If dissimilar
speakers are used the sound will veer towards
one or other speaker at those frequencies which
the particular speaker reproduces more loudly
—this is called the colouration of the speaker.

2. Aesthetic appearance and size must also
be taken into account, speaker cabinets are
fronted with acoustically transparent grille
material and some firms offer a choice of both
grille material and wood finish. The wood finish
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should be chosen to suit the room for which the
hi fi is intended and the same finish is normally
used for all the units in the chain.

Speaker prices range from £25 to over £300
per pair. Despite the fact that loudspeakers for
hi fi have been designed to be relatively free
from both distortion and colouration each unit
nevertheless has its own sound. This is due to
the many interacting compromises of size and
shape of speaker cone, of the cabinet and its
construction and many related factors so it is
advisable to compare a selection of models in
the same price range, listening to well known
material in a familiar environment—many
dealers will bring speakers round to a potential
customer’s house so that he may make his final
judgment under favourable conditions.

The smaller bookshelf speakers best suit

‘small rooms and the floorstanding ones suit

rooms with larger areas—the larger the speaker,
the more faithfully it can reproduce the bass end
of the spectrum. However, a bookshelf speaker
will still handle bass well, despite definitive size
due to the cabinet being constructed in the form
of an “infinite baffle,” i.e., completely sealed
except for an aperature for the speaker cone.
It thus approximates to a baffle board of infinite
dimensions; air moving behind the baffle cannot
flow round to the front, either in a true (if hypo-
thetical) infinite baffle or in the compact type
of enclosure.

HEAVY WOODEN CONSTRUCTION
TO ELIMINATE CABINET RESONANCES

77777777 777777

SPEAKER TO HANDLE

<
TREBLE FREQUENCIES
(TWEETER} \t

- LIGHTLY PACKED
' ACOUSTIC WAODING
10 DISSIPITATE ENERGY £\
: RADIATED BACK INTO
i THE CABINET BY THE

' REAR OF THE
ACOUSTICALLY s , REAR O CONES

TRANSPARENT
GRILLE MATERIAL [

SPEAKER TO HANDLE
BASS FREQUENCIES ~I

{WOOFER) s Sl bl
Vi / Y L

Cross sectional view of a basic speaker system
employing two speaker ‘‘drive’’ units.

SPEAKER POSITION

Speakers should be placed fairly symmetri-
cally in relation to the room and its furnishings;
the positions should be experimentally deter-
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Diagrammatic representation of the units available to build up a stereo hi fi system.

mined to give a good sterco spread in the listen-
ing area which should encompass the secating
arrangements; generally this means a speaker
separation of more than six feet.

As a guide, bass response is enhanced if
speakers arc stood in corners and/or on the
floor; small speakers should be placed on shelves
to give a more direct path to the listeners ears.
If there is an abundance of soft furnishings in
the room the treble may have to be boosted at
the amplifier to compensate for absorption losses
which occur at the higher frequencies.

HI FI SOURCES

If radio is to be the source, then a tuner will
be required and, for rcasons already stated, it
should be capable of receiving f.m. transmissions
on v.h.f. F.M. tuners require special aerials o
be fitted to the roof or in the loft hence due
consideration should be given to the aerial-to-
tuner wiring.

At present BBC Radio 3 and Radio 2 carry
many stereo transmissions and plans are under
way for Radio 4 to also ‘“go stereo.”

Stereo tuner prices extend from about £30 to
£150 or more. One common approach is to com-
bine the tuner with the amplifier—the larger
unit looks neater yet has all the facilities to
be expected from the two as discrete com-
ponents. Tuner-amplifier prices are from about

£50 to £800 or more.

’ For discs, a record deck will be needed. It
consists of a turntable, arm and pick-up cart-
ridge. The turntable should be heavy to give it
a flywheel-tvpe momentum to overcome slight
speed variation and it should be free from
mechanical vibration. Also mounted on the
wooden platform, or plinth, with the turntable,
is the arm which should be of low mass, well
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balanced (to cut down effects due to inertia) and
frictionless. The cartridge, carried by the pickup
arm, itself carries a cantilever which is tipped
with an accurately made, microscopically small
stylus (the modern-day counterpart of the
needle). ]
Diamond styli arc to be preferred as they
wear very slowly and hence considerably reduce
the risk of accidentally damaging a collection
of records by playirg them with a worn stylus.
The stylus has the immenge and incredible task
of remaining in the groove of a record following
the most minute directional variations whilst at
the same time bheing subjected to terrific
velocities and pressures. In addition it must rest
so lightly in the groove that it does not distort
the plastic material of the disc and, as is to be

The Garrard Zero 100 record deck.
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expected, the cartridges are expensive, relative
to their size—from about £4 to £60 or more.
Although some decks come complete with
arms, many firms make separate arms with
weights to counterbalance the weight of the
cartridge and inevitable side thrust effects.
Devices may be incorporated which lower the
arm slowly onte the record, protecting both
record and stylus from damage. Prices of arms
span the approximate bracket from £10 to £50.

TAPE

The use of tape as a source really requires
an article to itself. Three principal types of tape
unit exist — open reel machines using tape
spools, cassette players and tape cartridge
players. Casscttes and cartridges have the advan-

The Brenell Mk 6 stereo tape deck complete with
pre-amplifiers but not power amplifiers or loud-
speakers. This is a high quality hi fi tape unit.

tage of simplicity over open reel machines
although the open reel machine is the obvious
choice if any “creative” recording is to be done.
Good quality cassette decks incorporating noise
reduction systems go from about £40 and open
reel hi fi stereo decks from around £60.

INTEGRATED SYSTEMS

It is important that all items in a proposed

system match in respect of input/output im-

pedances and, in the case of pickup cartridges,
amplification and equalization. Dealers are
happy to advise on such matters and most offer
complete “unit audio” systems matched through-
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- out. If the impedance of chosen speakers is less

than that of the amplifier output it is possible
to overload the amplifier, the converse also
applies, e.g.,, an amplifier with 8 ohm outputs
powering 15 ohm speakers will not give so much
output.

Although it has already been stated, it is
important to hear units before purchase to
determine whether the standard will match up
to that of the equipment already owned, if any.
The guide that I personally find useful is that
the price of the pair of speakers should be
slightly more than that of the amplifier. Highly
acceptable hi fi is obtained from units one third
the way up the price brackets and, near the top
end, the law of diminishing returns comes into
play and more money has to be spent to realise
any noticeable increase in quality or available
facilities. Careful buying can give a hi fi to be
proud of for £250 with tape, disc and tuner.

RULES

To conclude, rules to remember are: pre-plan
for the final system in stages if it cannot all be
purchased at one time. Check that the quality,
impedances, voltages and wattages of the
different items match. Quality is best judged
with material familiar to the listener in a
domestic setting. Sustained piano notes will
reveal wow, and transient response (and hence
reserve power) can be judged on orchestral
music with a wide dynamic range. Don’t get so
bogged down that you are spending all your time
listening out for hiss and hum on your equip-
ment. Once you've got your hi fi learn the facility
of turning off your technical criticisms so you
can just sit back and enjoy the music. Happy
listening! IO}

The Danasound Dynamic headphones produced
by Danavox. These headphones are lightweight
for comfort and are available wired for stereo or
mono.
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HIS month’s circuit—shown in Fig. 2.1—

belongs to a group called relaxation oscilla-
tors. The principle of operation is that Cl is
allowed to charge up to a pre-determined value
and then transistors TRl and TR2 rapidly dis-
charge the capacitor. The potential at point A
thus rises from nearly zero to the pre-determined
level following the characteristic capacitor
charge curve and then reverts rapidly back
towards zero.

The cycle is made to be repetitive and the
signal waveform at point A resembles a saw-
tooth. Strictly speaking the rise in voltage is not
directly proportional to time so the upward going
ramp is not what we call linear unless the
voltage level at which discharge commences is
low compared with the total range of charging
voltage (i.e. our battery voltage).

CIRCUIT ACTION

The important circuit action occurs between
TR1 and TR2. Assume that R2 and R3 are the
same valua and that TR2 is not conducting; the
potential zt point B will be exactly half the sup-
ply voltage i.e. 4-5V. Also assume that Cl
initially has no charge on it so that the potential
at A is zero. The emitter of TRl is now more
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negative than its base so no base current can
flow (it is a pnp type). In the absence of base
current no current can flow between its emitter
and collector and this, in turn, prevents base
current flowing in TR2 which is an npn type
Because of this no current flows between col-
lector and emitter of TR2 and the potential at B
will stay exactly as we have already described
(4-5V).

Fig. 2.1. The basic circuit diagram of the relaxa-
tion oscillator.

+3v

Rl R2

—o VvV Vv

ALTERNATIVE
OUTPUT
WAVEFORMS

ov
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Capacitor Cl1 immediately starts charging
towards 9V but when the potential at A reaches
5-1V we arrive at the situation when the emitter
of TR1 is now 600mV more positive than the -base
and TRI1 turns on (we are assuming silicon
transistors are being used). Current flows from
the charge held in C1 and from the positive rail
through Rl into the emitter of TR1 out of its
collector and into the base of TR2. Transistor
TR2 thus switches on and current is drawn
between its collector and emitter; this current
flows through R2 and the potential at B starts
to fall.

The fall in potential at B makes it easier for
base current to flow in TR1 therefore TR1 passes
heavier collector current which drives TR2 fur-
ther into conduction. This causes the potential
at B to decrease even further and again this
makes TR1 conduct harder. We can go round this
loop over and over again; each time the transis-
tors switch on more and more until they are
fully conducting (we say they reach saturation).
. This process occurs very rapidly.

The main current flowing into the emitter of
TR1 comes from the charge held on Cl and,
provided R1 has a high value compared with
the effective resistance of the emitter/collector
and base/emitter paths of TR1 and TR2, the
potential at A will fall towards zero very rapidly.
When the voltage at A reaches a level slightly
more than 600mV, TR1 will start to switch off
because base current can no longer be main-
tained; this reduces the base current in TR2.and
the latter starts to switch off. This makes the
potential at B start to rise and again we have a
cyclic effect in the loop between TR1 and TR2.
Eventually both transistors are back to a non-
‘conducting state and C1 starts to charge up at
the beginning of a new major cycle.

¢

OUTPUT AND FREQUENCY

The interaction we have described between the
two transistors is called regenerative positive
feedback and is characteristic of many types of
oscillators. This circuit has a bonus because
apart from the sawtooth waveform produced at

RELAXATION OSCILLATOR

MONITORING CIRCUITS

A we get, as a by-product, a repetitivé series of
very fast negative going spikes at point B.

In practice R1 is usually of a high value so
we are not able to draw much current from the
waveform at A before we start to alter voltage
levels; this means we will have to use a current
amplifier after that stage if we want to make
use of the signal—this is described in the experi-
ment which follows. Resistors R2 and R3 can be
of quite low values hence there is not so much
of a problem in this respect if we wish to make
use of the pulses at point B.

The frequency of the sawtooth is controlled
by the charging rate of Cl1 through Rl and the
potential at which discharge starts—this could
be called the trigger level. If the latter is set to
be half the supply voltage the frequency is

approximately where C and R are

1

0-7x Cl1 x R1
measured in Farads and Ohms respectively. It
is thus a simple matter to alter the frequency by
substituting different values for C1; R1 could be
varied as well but this is not desirable as its
value can affect the critical potentials that are
necessary to maintain oscillation.

PRACTICAL CIRCUIT

A practical circuit that can be made up on
Demo Deck is shown in Fig. 2.2. It will be
noticed that TR3, TR4 and TR5 have nothing to
do with the main circuit and are there to enable
the operation to be monitored on a meter and on
a lamp. Transistors TR4 and TR5 are two
emitter followers in cascade (called a Darlington
pair); they enable us to use the very small
current available at point A to drive a bulb.
Transistor TR3 is an emitter follower driving
the ImA meter of Demo Deck (ME1) as a high
input impedance voltmeter.

The flying leads from both these indicating
circuits can be connected to either point A or
point B (Fig. 2.3). Use VR2 of Demo Deck (5
kilohm) to see the effect of altering the trigger-
ing level—however, start with point B at +4-5V.
If this voltage is set lower than mid-rail the
amplitude of the sawtooth and negative going

R{ R2
100kn 2:2k 2

TR1

2N3702

Fig. 2.2. The practical oscillator
circuit. Transistors TR3, TR4
i and TR5 do not affect the
15 oscillator, they are used for
—i_  monitoring purposes only.
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Fig. 2.3.' The circuit
of Fig. 2.2 built up on
the Demo Deck. VR2
controls the trigger-
ing level.
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pulses will decrease but the frequency increases
—also the linearity of the sawtooth improves.
Remember that the sawtooth amplitude is
never more than 600mV more positive than the
setting of point B so do not expect to get full
brilliance from the bulb (the situation is made

enough.

worse by the forward base emitter drops of TR4

and TR5); this could be improved by increasing

the supply voltage to 12V. Try different values
for Cl1; if Cl is reduced to less than about 1xF
it will be difficult to monitor oscillation because
the measuring system does not respond quickly

Next month: Schmitt Trigger

N O 000 A

Ruminations

By Sensor

Any Old Iron

While out in the countryside,
last Sunday, I came across one of
those “unofficial” rubbish dumps
—the couniry dweller’s only way
of disposing of his empty bottles
and cans, and other waste of our
consumer society. The dump was
pleasantly situated near a little
stone bridge which took the lane
over a stream, and I stopped for
a while and looked down into the
water below.

The autumn sun glinted on
some metal in the rubbish and I
noticed an old radio lying there.
It was a model I knew well, a five
valve superhet with long, medium
and short waves, built about 1946.
The bakelite cabinet lay broken
into many pieces, amongst the
empty beer cans but the steel
chassis was complete and the
glass dial was unbroken.
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At some time in the past the
valve rectifier had been removed,
together with the transformer,
and a selenium rectifier and mains
dropping resistor had been fitted,
I could not see the speaker any-
where and did not feel inclined to
dig for it, but I know that the
original loudspeaker for this set
was a mains energised type with a
1000 ohm field winding which also
served as a smoothing choke.

When the transformer and
valve rectifier were removed it
would have been necessary to fit
a permanent magnet speaker and
modify the smoothing arrange-
ments, as the rectified mains volt-
age would not be sufficient to
cope with a volt drop in the field
winding of around 100 volts plus
the required h.t. line voltage.

The set had been lying there for
some time but I had no doubt that
it could be made to work again
without too much difficulty—un-
like many of our present day
miniature radios, which defy any
attempt at repair!

A Good Old’un

Apart from the use of fre-

quency modulation, the contem-
porary domestic radio performs
no better than did my old friend
on the rubbish dump. The im-
provements in the last twenty-six
years have been in materials, com-
ponents and methods of produc-
tion; steel chassis and hand
wiring have given way to printed
dircuits, capacitors have become
smaller, resistors are less than
kalf the size they used to be. A
watt is still a watt but the resistor
manufacturers have quietly
managed to produce components
that will dissipate the power much

more efficiently with a con-
sequential decrease in physical
size.

Magnetic steels and ferromag-
netic materials have been improved
so that loudspeaker magnets can
be made smaller and more power-
ful and the frame aerial has been
superseded by the efficient ferrite
rod. Transistors have taken over
from valves and the “bakelite”
cabinet has been replaced by a
stronger, less brittle plastic
moulding. What we need now is a
miniature  loudspeaker that
doesn’t sound like a “strangling
chipmunk.”
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-Receiver

A single channel super-regenerative
receiver for model control.

HE transmitter was described last month.

This concluding part dealswith the receiver,
and gives a few useful tips on installing and
operating the equipment.

RECEIVER CIRCUIT

The detector used in the receiver circuit of
Fig. 1 is of the super-regenerative type. Transis-
tor TR1 is maintained in a highly sensitive con-
dition, just on the verge of oscillation, at 27 MHz,
by a secondary oscillation of “quench” frequency
of about 25kHz. Although the action of a super-
regeneration receiver can seem complicated, it
does offer good sensitivity with minimum size
and cost.

A difficulty common to all high gain radio
receiver circuits is instability caused by -small
amounts of stray capacitance existing between
components and wiring. Slight instability is
difficult to identify, and it does have an adverse
effect on receiver performance.

In the present case, instability can be pre-
vented by placing a resistance R3 across the
radio frequency choke L2. The actual value of
R3 will depend on individual circuit differences,
such as the high frequency gain of TR1 and the
physical spacing of components. It might be
thought more convenient to use a sub-miniature
variable resistor instead of a fixed resistor for
R3, but the variable resistor could shake out of

Radio
Control

by D.Bollen

15
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adjustment when subjected to engine vibration
and crashes. Details will be given later on the
correct selection of R3.

Looking at the other detector circuit com-
ponents in Fig. 1, Zener diode D1 prevents a drop
in receiver sensitivity by holding the detector
supply voltage constant until the battery is
exhausted. Ccil L1 is tuned to the 27TMHz carrier,
while C2, C5 and C6 govern the quench
frequency.

RECEIVED SIGNAL

When a signal is picked up by the receiver
aerial, consisting of a tone modulated carrier
from the transmitter, the carrier portion of the
signal is removed by the filtering action of L2
and C5, to leave an audio tone signal plus quench
frequency at the junction of L2 and R4, and this
combination is fed to the base of TR2 by C7.
Positive half-cycles of the quench frequency
serve to bias TR2 on.

The collector load of TK2 consists of the
primary winding of T1 tuned by C8, which offers
a high impedance to a signal of 500Hz and a low
impedance to signals of other frequencies, thus
rejecting the quench frequency and any inter-
ference from electric motors while passing on
the 500Hz tone to TR3.

The amplified a.c. signal appearing at TR3
collector is converted into a steady d.c. current
—at the collector of TR4—after rectification by
D2 and smoothing by Cl1. The d.c. current-is
then further amplified by TRS to a level of
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Fig. 1. The complete circuit diagram of the Radio Control Receiver.

& Components....

Resistors SEE
R1 82kt ~
R2 56k SHOP
R3 8201 (see text) rgy
R4  560() TALK
R5 15002
R6  470L)
R7 33k
R8  680(2
R9 470
R10 100¢2
All 3 watt + 10% carbon
Capacitors
C1  1uF tantalum bead type

Diodes
D1 BZY88 2 -7V 400mW Zener diode
D2 0OA9%
D3 0OA200

Miscellaneous

T1  Ardente D1001 transformer (see note 1)
L2 5;H radio frequency 1A TV choke
B1 HP7 (3 off) or 4-3V Deac

Coil former for L1, 5mm diameter with ferrite
or kigh Q core {see note.2); Veroboard size
2-4in. x 0-7in. x O-1in. matrix; 28 s.w.g.
enamelled copper wire; 3-5V 0:3A bulb;
non-reversible plug and socket; standard
insulated wire.

Note 1: Home Radio. Henry's are currently
supplying a much larger transformer under
the same type numbe-.

C2 0-01xF miniature tubular polyester a 0. ) : ; ;

GO OREIE S I et T 2‘::5_ 2: Henry's Radio type 1 with 1f ferrite

C4  22pF polystyrene

C5 0-01xF miniature tubular polyester Relayless Motorised actuator

C6 47pF polystyrene R11  100€2

C7 0-01xF miniature tubular polyester R12 1002

C8 0-47uF tantalum bead type R13 10052

C9 30sF elect. 6V printed circuit type All { watt -- 10% carbon

C10 30«F elect. 6V printed circuit type TR1 AC128 germanium pnp

C11  1004F elect. 10V printed circuit type D1 OA200

Transistors M1 d.c. motor with reduction gearbox

TRT BC108 silicon npn S.r.b.p. board for switching disc

TR2 BC109 silicon npn Iinterference suppressor

TR3 BC109 silicon npn Cc12 0-1uF

TR4 BC109 silicon npn c13 0-1uF

TR5 AC128 germanium pnp L3, L4 2A TV choke (2 off)
\, J
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Fig. 2. The layout of the components on the top side of the Veroboard. Vertical mounting is em-

ployed; component sizes have been reduced f
identification.

approximately 0-5A, sufficient to energise an
escapement or small electric motor. Diode D3
prevents large voltage surges from inductive
loads damaging TRS.

If an accidental short circuit occurs across the
actuator load, TRS can sustain a current of about
0-8A for several minutes before overheating.
but this will only occur with a continuous signal
from the transmitter or a receiver fault.

RECEIVER CONSTRUCTION

To get the receiver down to a small size it
is necessary to place components as close
together as possible, and for this reason bare
leads should be insulated with sleeving to
prevent touching.

Before construction, check that the dimen-
sions of T1 are Yin x 3gin x Yin. Much larger
transformers are sometimes offered by suppliers,
under the same type number, and these would
not fit into the space available.

Commence construction by cutting and drill-
ing a piece of 0-1lin matrix Veroboard (to size,
2-4in x 0:7in), and break the copper strips with
a spot-face cutter, Fig. 2.

Drill a '4in hole in the circuit board, position

imate
cost of
ts

£3 00
less actuator

or clarity. Also shown is tantalum capacitor

FERRITE OR HIGH Q CORE

10 TURNS 28 SWG,
ENAMELLED
COPPER WIRE

Fig. 3. Winding details for coil LI.

C2, to accept L1 coil former. The former can be
of the same type as that used for the crystal
oscillator coil in the transmitter, with the square
mounting base removed with a fine saw. Glue
the L1 former flush with the copper strips, in
the hole in the receiver circuit board.

To wind L1, see Fig. 3. Solder the end of a
reel of 28 s.w.g. enamelled copper wire to loca-
tion D3 on the Veroboard then close wind 10
turns on the former and anchor the end of the
coil to location D1 on the Veroboard. Smear
some polystyrene glue on L1 windings to hold
them secure.

Components can now be mounted on the
receiver circuit board, starting at the L1 end.
but omit R3 for the time being. Transformer TI
is glued to the board. Check that all electrolytic
capacitor and diode polarities are correct.

Flexible insulated wire about 18 inches long
will serve for the receiver aerial, and leads B, C
and D can be of similar wire about 6 inches long.

TESTING AND ALIGNING THE
RECEIVER

Temporarily solder an 820 ohm resistor to

Everyday Electronics, January 1973
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the underside of the circuit board for R3, and
a 3-5 volt 0-3 amp bulb as an output load across
leads C and D. Adjust the core of L1 so that it
is just entering the coil.

For initial testing the receiver can be wired
to a large 4+5 volt battery, such as a 126 or PP11,
with lead B to the positive terminal.

If, on connecting the battery, the bulb load
glows and remains alight, reduce the value of
the temporary R3 resistor to, say, 560 ohms.
Alternatively, if the bulb load does not continue
to glow, see if it will light up when the core of
L1 is screwed almost out of its former, this will
indicate the correct detector working point. In
the event of no glow, even after adjustment of
L1, increase the R3 value to 1 kilohm, or omit
the resistor completely.

Two views of the completed receiver component
board.

RANGE CHECK

When it is considered that the correct value
for R3 has been determined, the receiver can
be range checked. Place the receiver, together
with its bulb load and battery on a small insu-
lated tray or wooden board, and get a friend
to key the transmitter at a distance of several
yards with aerial retracted. Tune L1 in the
receiver so that the bulb load glows only when
the transmitter is keyed. If there is any tendency
for the bulb to remain alight after the trans-
mitter key is pressed, reduce the value of R3
slightly.

Now have the transmitter aerial extended and
start walking away with the receiver until the
bulb no longer responds to transmitter keying.
Slight adjustment of the receiver coil core will
be necessary to obtain maximum range.

In built-up areas the working range will be
much less than that obtained in open country,
or when the receiver is operating in a flying
model.

If range testing is satisfactory, L1 core can
be secured with a dab of cellulose paint, and
R3 soldered permanently in position on the
upper side of the circuit board.
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INSTALLING THE RECEIVER

For small model aeroplanes, the battery pack
can consist of three HP7 cells in a plastic holder,
which has short leads terminated by a non-
reversible two-way plug. A matching socket is
soldered to receiver leads B and D. It is
advisable to have two or three quick-fit battery
packs to interchange between flights, so that
each has time to recover.

As an alternative to the HP7 pack, a 4-8 volt
rechargeable Deac pack can be employed to
advantage, and this is available from good model
shops, complete with charging instructions.

If the receiver is to ke operated in a model
boat, or large aeroplane, it may be possible to
use bigger batteries, such as three HP2's in a
holder wired straight to the receiver with an
on-off switch in the positive lead.

Receiver circuit board and battery pack should
be separately housed in foam lined balsa or
plastic boxes, for protection against engine fuel,
water, and hard knocks.

Where electric motors are in use in the model,
it is advisable to fit .interference suppressor
chokes and capacitors, see Fig. 6.

SINGLE CHANNEL MECHANISM

A typical example of a single channel control
system is shown in Fig. 4, using an escapement
or actuator with four crank positions, and
operated one step at a time (sequentially).

In the initial position (Fig. 4a), the actuator
crank and rudder linkage holds the rudder
straight with the engine control lever biased
towards fast speed. Pressing the transmitter
keying switch once causes the crank to move
one step anti-clockwise, thus pulling the rudder
to the right (Fig. 4b).

When the keying switch is pressed again, the
crank moves on one step to engage with the
engine lever (Fig. 4c) thus giving straight rudder
and slow speed. Left rudder at fast speed (Fig.
4d) results when the transmitter key is pressed
three times, and finally the crank is returned
to its initial position after four keyings.

If the transmitter keying switch is operated
rapidly, the model does not respond—apart from
a slight wobble in some cases—to intermediate
steps in the Fig. 4 sequence, and so it is possible,
for example, to obtain left rudder almost
immediately after the initial position by keying
three times in quick succession.

REFINEMENTS

Possible refinements which may be found on
commercial escapements and actuators, or
obtained by modifying existing equipment, is
automatic selection of the initial position by
holding down the transmitter keying switch for
several seconds. Alternatively, some escapements
and actuators offer intermediate steps (half

29




ACTUATOR

INITIAL
POSITION

ENGINE
FAST

KEY
ONCE

O) e ENGINE_CONTROL
& LEVER (a)

Radio Control

Receiver

RUDDER CRANK

RUDDER STRAIGHT

ENGINE
FAST X

ENGINE
SLOW l

KEY

RIGHT RUDDER

Above photograph of the transmitter
and receiver.

TWice \ //’fﬂ
() 1:1/\

RUDDER STRAIGHT

THREE o
IMES
2t control system.
' (d)
ENGINE
FAST X
LEFT
RUDDER
RELAYLESS MOTORISED ACTUATOR o . =
N/ aeriaL — . ﬁI
| |
| TR6 '
| i MOTOR WITH !
J-——_)-—o | REDUCTION GEARBOX ;
|
- I '
- |
' |
' |
|
Ly 1 18 '
@ )
[ |
| R13 s.r.b.p. s !
|
A ! 1002 SWITCHING DISC
—— RECEIVER | OPERATED BY S A |
| MOTOR |
e J
30

Fig. 4 (left). A typical single channel

Fig. 5. Details of a
circuit of a relayless
motorised actuator.
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rudder) when the transmitter key is held closed.

A fail-safe mode (engine-off, rudder straight)
can be initiated if no signal is received after
a pre-arrangad time lapse, and this will operate
if the model goes out of range, or if the trans-
mitter batteries go flat.

Escapements and actuators can be obtained
from model shops, or constructed at home if
suitable tools are available. A fuller description
of the electromechanical side of model control
is beyond the scope of this article.

ACTUATCRS

The output from a relayless receiver is
primarily intended to drive a rubber or clock-
work escapement directly, thus saving the
weight and cost of a miniature relay. However,
there are a number of single channel actuators
(motorised servos) available which are generally
more powerful and economical of battery cur-
rent than an escapement, without being much
heavier. Some actuators are intended for use
with the manufacturer’s own receivers, but they
can be purchased separately.

Actuators can be divided into two categories,
relay operated and relayless, The former are
normally used with receivers having a single-
pole changeover relay, but they may be modified
quite easily for relayless operation with the
addition_of a few components, see Fig. 5.

If a relayless actuator is purchased, this will
already incorporate a switching transistor, but
check that the unit is intended for 3 volt to 4:5
volt operation from a receiver having a nega-
tive earth.

L3

2 AMP
Tv CHOKE

c1z M1

2 AMP
Tv CHOKE

Fig. 6. Interference suppressor circuit for small
electric mofors.

The mechanically minded reader will be able
to construct his own actuator using Fig. 5 as
a guide. Electric motor stall current should not
exceed 500 milliamps at 3 volts, and the reduc-
tion gearbox ratio should be about 36 to 1. It is
advisable to fit the suppressor circuit of Fig. 6 to
the actuator motors. &

Cover photograpa: model aircraft kindlv foaned by Radio Modeller
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F we pass an electric current through a coil
I of wire, we can make an electromagnet.
Electromagnets have many uses in everyday
life and electronics; this month we describe how
to make a magnet and will use it to carry out
a few simple experiments.

ELECTROMAGNET—-CONSTRUCTION

Obtain about 9in. of lin. diameter steel
reinforcing rod and bend it into the shape of
a “U” keeping about 11;in. between the legs of
the “U”. Pure iron rod would be better to use—
and easier to bend—but this is not so easy to
find. You will also need two 2in. lengths of plastic
or paxolin tubing that will just slide over the
steel rod—metal tubing should not be used.
These tubes are to be used as formers on which
we can wind coils of wire.

Use 32 s.w.g. enamelled copper wire to wind
300 turns on each former; keep the winding as

Fig. 3.1. Winding details of the solenoids des-
cribed in the text. Two identical solenoids are
required.

SOLDER ENAMELLED COPPER WIRE
TO LEAD OUT HAVING FIRSY
SCRAPED OFF THE ENAMEL

300 TURNS 32 SWG.

ANCI?OT\; LEAD ENAMELLED COPPER WIRE

OUT IN TWO
SMALL HOLES

RED

DIRECTION OF
WINDING

PAXOLIN OR
PLASTIC TUBING

SUITABLE DIAMETER
T0 SLIDE OVER IRON
OR STEEL ROD

32

Electricity

Magnetic Effect of Current

By Maureen Birch

neat as possible—preferably having three
layers each of 100 turns. These coils, which will
carry the current, are called solenoids. The ends
of the windings should be connected to plastic
covered connecting wires—red at one end and
black at the other, making sure that both
solenoids have the same ‘“‘sense” i.e. if you hold
the solenoid so that the red wire is at the left
then the ‘enamelled wire coming from that
termination should start by going over the top
of the tube and away from you, see Fig. 3.1.

Slip one solenoid over one leg of the steel U
then reverse the other coil and place it in
position on the other leg. Connect the red and
black wires from the solenoids together as
shown in Fig. 3.2 so that the coils are effectively
series connected and then connect the remaining
pair of wires to a 9 volt battery.

Fig. 3.2. Details of making the U-shaped electro-
magnet. A convenient supply is obtained by
connecting two 44 volt bell batteries in series.

CORE MATERIALS

The steel rod becomes a fairly strong electro-
magnet and you should be able to pick up other
objects containing iron. These are called ferro-
magnetic materials unlike non-magnetic sub-
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stances such as wood, paper, glass etc.
Incidentally some materials such as pure nickel
—which do not contain any iron—are also called
ferromagnetic. ’

If you had used an iron rod in the experiment
then as soon as the battery is disconnected, any
objects .formally attracted to the magnet will
fall off. Because we have used steel some
magnetism remains after the current has
stopped flowing. This is called remanance and
is one of the disadvantages of using a steel core
for an electromagnet—although it is the prin-
ciple by which all permanent magnets can be
made. You will see why remanance is an em-
barrassment to us a little later.

NORTH-SEEKING POLE

If you put a short straight length of steel
through our solenoid and then freely suspended
it from cotton (Fig. 3.3) so that it is free to
swing in a horizontal plane you will find that
our “straight” electromagnet will swing round
so that its long axis is pointing in a roughly
geographic north-south direction.

NORTH SEEKING

COTTON SUSPENSION

Fig. 3.3. A straight magnet will line up along the
earth's magnetic axis.

What happens is that our magnet gets
attracted in a preferential direction by the
earth’'s magnetism. Provided we keep our
battery connection the same, one end of the
magnet will always point in the northerly
direction. We call this the north-seeking pole.

You can carry out a simple experiment by
making two such straight magnets (use the
solenoids we have already made), and connect
them in series as before, but make sure the
free red lead goes to the positive terminal of
the battery. The red end of each magnet will be

Everyday Electronics, Janyary 1973

the north pole (to keep to our geographic
description we shall call the other end of each
magnet the south pcle).

Now suspend one of the magnets on a thread
and hol¢ the other in your hand as in Fig. 3.4.
Bring the north pole (red end) of the one you
hold close to the north pole of the suspended
magnet. If you are lucky and have a very free
suspension you should see the suspended magnet
try and swing away—it is repelled; now let the
south pale of the one you are holding approach
the north pole of the other and you will find a
strong attraction between them. This demon-
strates one of the fundamental rules of

magnetism—Ilike poles repel each other, unlike
poles attract.

Fig. 3.4. Experiment for showing that like poles
repel, unlike poles attract.

RULE OF THUMB

Obviously, suspending an electromagnet on a
piece of cotton is not a very convenient way of
finding which pole is which. Fortunately there
is a much easier and less cumbersome method.

If you imagine you are holding the solenoid in
your right hand so that your fingers wrap round
it, pointing in the same direction that conven-
tional current is flowing (i.e. from positive to
negative) then your thumb will point to the
north-seeking pole, see Fig. 3.5.

Fig. 3.5. A simple way of determin-ing the north-
seeking pole of an eleciromagnet.
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LINES OF FORCE

We have seen that the electromagnet exerts
a force on, and will pick up magnetic objects
placed near it. Any such objects that respond
to the magnet are within what we call the field
of the magnet. This field is often represented by
imaginary lines of force which are close together
where the field is strong and further apart where
the field is weak.

These, so called, lines of force run from the
north pole of the magnet through the air to the
south pole. Let’s make it quite clear that these
lines are purely imaginary and are only a con-
venient way of showing the shape and distri-
bution of the field around the magnet. A single
line of force represents one unit of what is
called magnetic flux. A strong magnetic field
produces flux lines very close together and we
say we have a high flux density. It is stressed
again that the concept of lines is simply a
convenient way of trying to put a rational
explanation to a phenomenon that even now is
not fully understood by scientists.

If you place a magnet underneath a piece of
paper and sprinkle iron filings over the top
of the paper you will see them link up with
each other under the influence of the magnetic
field and set themselves in the general direction
of these flux lines (see cover photo). Try this
with the straight and U-shaped electromagnets.

ATTRACTIVE TERMS

Just as an electric current flows more readily
in a good conductor so magnetic flux passes more

Fig. 3.6. Imaginary lines of force around (1)
straight magnet (2) U-shaped magnet.
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readily through iron than through air. We say
iron has a higher permeability than air; alter-
natively we could say that air has a higher
resistance towards transmitting flux, i.e. it does
not have the ability to carry such a high flux
density and the lines of force have to spread out
to pass through a larger area, we call this
resistance to carrying flux reluctance. Air has
high reluctance and for iron it is low.

If you hold a piece of iron or steel across
both poles on your “U” magnet you will find it is
held on with quite a strong force. Moving the
steel away you will notice that the attraction
lessens with increasing distance. The reason for
the strong force holding the steel to the magnet
in the first instance is that the lines of force"
easily pass through the low reluctance path of
the steel (it in effect closes the magnetic circuit)
and as you try and pull it away, the magnetic
forces caused by the flux try to maintain the
low reluctance path by resisting the pull, As
soon as you break the magnetic circuit you
introduce an air gap that has high reluctance
(the wider the gap the higher this reluctance)
and at the same time the steel is moved into a
lower magnetic field area; hence the force pull-
ing on the steel gets less and continues to reduce
as you move further away.

The natural thing is for flux to pass through
the path of least resistance. Hence, if you have
a magnet and a loose piece of steel or iron
nearby, it will get pulled in towards the magnet
producing a lower reluctance path between the
pole pieces.

RELAYS

This effect is put to use in electronics in the
form of relays. The relay is basically an electro-
magnet with a piece of iron held off the poles
by a spring. This piece of iron is called an
armature because it will move when the magnet
is activated by a current in the coil.

An electric contact is fixed to, but insulated
from, the armature in such a position that when
the armature is pulled in towards the pole to
close the magnetic circuit, the contact touches
a second contact, the pair acting as a switch
that can be used to operate other electrical
equipment. Most commercial relays have several
contacts arranged to open or close when the coil
is activated.

The main application of a relay is to control
a circuit that is handling very high voltages or
currents from a circuit with a low current that
is just sufficient to pull in the armature.

BUZZER

It is difficult to make a home-made relay that
works satisfactorily but we can use our electro-
magnet to make a similar type of thing—an
electric buzzer.

Mount the magnet on a wooden base as
shown in Fig. 3.7 and make an armature by
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WOODEN STRAP TO HOLD

MAGNET IN PLACE

IRON OR STEEL STRIP
STUCK T0 PHOSPHBR

BRONZE \

=Y

CONTACT BETWEEN

PHOSPHOR BRONZE
WOODEN CONTACT SUPPORT AND SCREW

sticking a 1an. length of steel or won strip on
to a 2in. length of phosphor-bronze draft
excluder strip. A 1lin. steel screw is used as a
mounting for the armature; solder one end of
the phosphor-bronze strip onto the screw and
arrange the position of the armature so that
it extends over both poles of the magnet but
is not quite touching them (about lgin. separa-
tion would be ideal). Next use another wood
screw that passes through a block to make a
contact with the phosphor-bronze side of the
armature. Finally connect up as shown—pre-
ferably using soldered joints.

One end of the magnet’s windings should be
connected . to the screw holding the armature
and the other end to one terminal of a 9 volt
battery; the second battery connection is taken
to the screw making contact to the reverse side
of the armature.

When you connect up like this the electrical
circuit is closed and the magnet is activated:
this causes the armature to be pulled towards
the magnet and the contact on the reverse of
the armature is broken—the magnetic effect is
lost and the armature flies back because of the
springiness of the phosphor bronze; this remakes
the circuit and the cycle is repeated. The
armature moves backwards and forwards very
rapidly and produces a buzzing sound.

You may need to experiment with the width of
the gap between the magnet and the armature
and also the return spring tension (adjusted by
turning the supporting screw in the wood).

If the gap is too narrow and the armature
touches the magnet and there is insufficient
return tension you may find the armature
“sticks” to the magnet. This is because of
remanance and is the problem we mentioned
earlier; using pure iron alleviates this problem.

Next month: meters

Everyday Electronics, January 1973

L

- ///

-~ Fig. 3.7. Assembly details
# of a ‘‘home made'’ buzzer.

WOODEN

SUPPORT

FOR MAGNET

SOLDER STRIP T0 SCREW

PHOSPHOR BRONZE STRIP

|

Readers’' Bright Ideas; any
idea that is published will be
awarded payment accoiding
to its merit. The ideas have
not been proved by us.

A very simple and valuable “third hand” when
soldering small components is a pair of pliers with
an elastic band once or twice around the handles to
close the jaws gently but firmly.

One step turther, if necessary, is to clamp the pliers
to a block of wood with another one or two thick
elastic bands.

G. Bartholomew,
Buckhurst Hill.

I have found an alternative method of attaching the
leads of the transistor that is being tested, to the
Transistcr Tester by using small one pin midget
sockets, as sold at model shops for plugging together
radio control units. These can be fastened into holes
in the lid of the tester and the transistor leads pushed
into them. This way is far neater than the crocodile
clips that were suggested.

T. J. Felmingham,
Berkshire.
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HIs third and final part of the Beta electronic

guitar article describes the electronics to be

installed within the body of the guitar—namely
fuzz, treble hoost, treble cut and volume.

BLOCK DIAGRAM

The block diagram of the electronic system

is shown in Fig. 17.

-\m PICK-UP /@\L TONE
SELECTOR f——cpn ‘—SIRAIGHT THROUGH 3, 4 |— (TREBLE

SWITCH H cun)

TREBLE I Shuntenn et —
B00ST

OUTPUT (10 MAIN
AMPLIFIER)

Fig. 17. Block diagram of the complete system
installed in the guitar body.

There are two pick-ups which can be selected
in three operational modes by use of the
selector switch: (1) PUl alone—bassy sound;
(2) PU2 alone—treble sound; and (3) PU1 and
PU2 to give a balanced sound. This switch is
therefore a means of quick, coarse tone control.

The signal from the pick-ups is then passed
straight through to the tone and volume section
of the circuit and thence to the amplifier input,
or made (by switching) first to pass through
cither tuzz or treble boost.

CIRCUIT DIAGRAM

The complete circuit diagram of the Beta
clectronics is shown in Fig. 18.

The two home-built pick-ups (described last
month) have low impedances, so to make them

e

By Brian W. Terrell B.Sc.

suitable for mputting to commercially available
guitar amplitiers a transformer T1 is used that
serves a dual purpose. Besides matching the
5 ohm pick-ups to 50 kilohm inputs, it steps
up the voltage produced by the pick-ups by a
factor of approximately 15.

If you are using ready made (commercial)
pick-ups (usually high impedance types) there
is no need for T1 and this should be omitted.

Fig. 18. The complete circuit diagram of the Beta ‘‘electronics’.
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The two switches S2 and S3—both double-pole
two-way types—are used for passing the resul-
tant signal from the transformer through either
fuzz or treble boost effects. For position of
switches as shown, the signal passes straight to
the output jack socket.

FUzZZ

The fuzz effect is derived from the circuitry
around transistors TR1 and TR2. The circuit
employed is a two-stage amplifier using feed-
back biasing with a differentiator across its out-
put.

This arrangement of TR1 and TR2 is known
as a d.c. feedback pair. The bias for TR1 is
derived from the emitter of TR2 via R2.

The d.c. feedback pair configuration provides
a high gain with stability and at the same time
increases the input impedance of the amplifier.

The combination of VR1 and C2 form what is
known as a decoupler; the d.c. resistance of the
emitter leg of TR2 will remain constant, but
the a.c. resistance (and hence a.c. gain of the
stage) will vary according to the position of
VR1 wiper.

For bottom E fundamental on the guitar
about 160Hz), the a.c. resistance offered by the
capacitor will only be about 100 ohms and will
decrease with rising frequencies.

Ignoring R4 for the moment, the resistance
to a.c. will be given by the parallel combination
of the wiper resistance (with respect to ground)
and C2. As VRl wiper moves towards TR2
emitter, a.c. resistance falls, consequently a.c.
gain increases.

As a.c. gain is increased, clipping of the input
signal is seen at TR2 collector, maximum
clipping occurring with VR1 completely shunted
by C2.

The clipped signal is then fed to the differen-
tiator and spikes are formed across RS, the
degree of “spikiness” depending on the amount
of clipping. Thus VRI acts as a “fuzz control.”

The resistor R4 was found to be necessary
to prevent oscillation when VRl is set for maxi-
mum fuzz. If oscillation is experienced, R4
should be replaced with a 500 ohm preset and
adjusted for maximum fuzz without oscillation.

TREBLE BOOST

The treble boost unit shown in Fig. 18 was
designed wnth tho aid of Teach-In part 12.

components
£6-00 all parts

R listed
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Basically it consists of a low-value capacitor,
C4, at the input of a single-stage amplifier using
potential divide bias (R6 and R7) with a.c.
decoupled emitter.

The function of C4 is to present a very high
resistance to low frequencies and thus attenuate
them while allowing higher frequencies to pass
through to the amplifier stage with little
attenuation. Typical impedance values for C4 are:
3 megokms for 100Hz input signal to 30 kilohm
for a 10kHz signal (and less for higher fre-
quencies).

Therefore at the output we see the original
signal but with its treble content (higher fre-
quencies) substantially increased in volume—
i.e. boosted.

VOLUME AND TONE

The volume control is nothing more than a
potentiometer, VR3. The signal from the pick-
ups (or fuzz or treble boost units) is placed
across VR3 and the wiper used to tap off the
desired amount of signal—volume.

Connected to one side of VR3 is capacitor C7
which is also connected to the wiper of VR4,
the tone control. This capacitor presents a high
resistance path to low frequencies and a rela-
tively low resistance path to high frequencies.

With VR4 wiper at the ground end of its
track, C7 effectively shunts high frequency
signals to ground ie. they do not appear across
VR3 since VR3 resistance is much greater than
that offered by C7.

The degree of shunting—or treble cut as it
is—is determined by the setting of VR4 whose
resistance between wiper and ground adds to
the a.c. resistive effect of C7.

Photograph of the completed component board.
Note the use of screened cable.

CONSTRUCTION

The layout of the components on the Vero-
board is shown in Fig. 19. The components are
to be mounted on the Veroboard that was used
last month in the tempeorary wiring up.

Remove the screened cable connecting the
board to the pick-ups and then make the
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remaining cut-outs on the underside of the
board as detailed in Fig. 19.

Begin by fixing and soldering all the capaci-
tors in position, paying attention to the electro-
lytic capacitor polarities. Now solder in the
resistors and the link wire E16 to L16.

The transistors should now be soldered in
position. A heat shunt must be used when
soldering each leg of the transistor otherwise
permanent damage may result to the transis-
tors.

Do not connect any flying leads to the com-
ponent board at this stage. Leave the board to
one side.

INSTALLATION

With the pick-ups, switch covers, scratch
plate control recess back panel and jack socket
cover removed, undertake the installation.

Fix the switch cover to switches S2 and S3
with the two earthing solder tags as shown,
and wire up as indicated in Fig. 20. For this you
will need two lengths of screened stereo cable
and two lengths of single screened cable. The
cables should be long enough to reach to the
control section with a few inches to spare.

Thread these cables through the plastic tube
in the body and the channel to the control
section (all cables must be thin).
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Fig. 19. Layout of the components
on the top side of the Veroboard
and the regions of copper strip to
be removed from the underside.
Do not attach the flying leads until
installing in guitar body.

To wire up the flying leads refer to
Fig. 20 which shows connections
to the controls and output.

On the underside of the switches used
in the prototype, the connecting tags were
labelled 1 to 6 as shown in Fig. 20. It is advisable
to mark these cables (from S2 and S3) to the
control section accordingly for easy recognition
later.

Now place the pick-ups in position and thread
the screened cable from each pick-up into the
control section and solder these to the selector
switch S1 (pushed through from the topside of
the guitar). Screw down the pickups and S1
cover.

Screw the four potentiometers on the
aluminium securing bracket (details Fig. 21) and
then screw this bracket in position. Note that
one end of each potentiometer is soldered to its
casing. Do this and then solder a piece of tinned
copper wire across each potentiometer case as
shown.

Solder in capacitor C7 between VR3 and VR4
and wire VR3 to jack socket as detailed. Secure
battery in position with fixing bracket (details
Fig. 21) and connect the negative side of the
battery clip to the jack socket, SK1, as detailed.

Fix the jack socket to its cover and screw
in place. Now lay the component board in posi-
tion and connect up the remainder of the wiring
as shown in Fig. 20 using minimum lengths of
cable. ’

Fix the board to the control section base with
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SA25-SA35-SA100

LOW-PRICED AUDIO MODULES
FOR DOMESTIC & COMMERCIAL USE
' 3

THESE THREE MODULES HAVE ENJOYED UNPARAL.
LELED SUCCESS DURING THE FIRST FEW MONTHS OF
THEIR BEING MADE AVAILABLE TO THE GENERAL
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR
ADVERTISED ITEMS, INCLUDING THESE THREE
MODULES.

SA25 £2:95

25 WATTS RMS. 7 transistors 7 diodes

SA35 £4'45

35 WATTS RMS 7 transistors 7 diodes

SA100 £10-90

100 WATTS RMS. 11 fransistors 6 dlodes

[+.144
tree

[4.14¢
tree

care
tree

ALL THREE MDDULES HAVE OPEN & SHORT CIRCUIT
PROTECTION, AND THE SA100 IS PROOF AGAINST
OVER:DISSIPATION & FAULTY INDUCTIVE LOADS.
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRA-ORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES

Freq. response 15-40,000 Hz 1d8
Distortion 0-2% at 1 kHz
Loads 4to 16 ohms
Quiescent currenl 15 mA

Nolse Better than —75d8

25-45 volts SA25/35

40-70 volts SA100

44" x 4" x 17 (SA100)

47 x 3" x 17 (SA25/SA3S)

Circuits, connecting instruction and application data are supplied
free with all mcdules.

Supply voltage

Slze

ENTERTAINMENTS.

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

OTHER SAXON PRODUCTS. ..

120 WATT HEAVY DUTY MODULE E13-90 + 20p carr. or with supply

£18:95 + 40p carr.

Featuring a rugged class A driver stage, this module will
run trom all our mixers, etc., and most other makes of mixer.
it delivers 120 watts into an elght ohm load and employs 4 T03
can (115 watt) output transistors,
SPECIFICATION
Power gutput 120 watts Into 8 ohms
Freq. response  20-20,000 HZ + 2dB
Input sensitivity 200 mV Into 10K
Conslrucllon Flbreglass board

x 4 x 47 (5" with supply)
Low dlistortion parnllel push-pull output stage.

NEW

160 watt versiop & supply

£27-90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This campact and rellable unit operates from amplifiers with
outputs from 5-100 watts, Does not Impose a heavy load on
the amplifier, or, If connected in lhe wrong polarlty, cause any
damage, as with some units.

Operation Is simplicity Itself and the unit is fully fus=d. The
unit is suppiled to function from bass notes but may easlly be
converted to respond only to treble or mid-range notes by the
additlon of components cost'ng less than Sp.

SPOT BANKS IMCLUDING 3 SPOTS
STATE COLOURS : RED, BLUE, GREEN.
£10-25 complete, carr. 40p.

carr,
free

£8-90

THREE CHANNFL SOUND TO LIGHT UNIT

Handling the total of 3000 watt (3kw) lhls unl( Is unlque !or lls price ln that not only bass, middie and
treble bul also master controls are p Twi Chats i the need for split leads,

etc. Supplled in tough white steel case with a blue slelvel te carr.
hooded cover. Fully guaranteed. 30p

MON%MVSERSION £6-50 carr, 20p (As illustrated. S.A.E. detalls 9 volt operation) Outputs up to

1 voit

carr,
30p

£15-80

SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The unit Is mains opsrated and measures 174" x 3° x 4 deep
and Is finlshed with a smart white on black facla. The controls are; Lett/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphona volume, bass, treble, mains onjo fl,

THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM.
PARABLE TO UNITS AT OVER TWICE THE PRICE. {N.B.—Stereo only has mic input.)

POWER SUPPLIES FOR
THE SA253% & SA100 AUDIO MODULES

Stab PS45 Stablilzed module for 2 SA25's or two SA35's
£3-50 carr. free

MTas Transtormer for above, heavy duty £2-35 carr. 20p
MT30 Transtormer for bilized supply plete with
rectifrer diodes mounted £3:50 carr. 20p
PU70 Unstzbllized supply for one or two SA100
£7-75 carr, 40p
PS70 Stabl Jzed supply module for one or two SA100's
£4-90 carr, free
MT70 Transformer for PS70 £4-90 carr, 40p

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD
AND ARE SUPPLIED FULLY TESTED

CALLERS & MAIL ORDER:

327-31Whi-ehorse Rd.,
West Creydon, Surrey.

CRO 2HS ¢1-684 8383

COMPLETE AMPLIFIERS
The CSE 100. £34:90 carr. free

This versatile unit is now available In a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and signal ts of
70 watts. Two Individuatly controlled Inputs with
wide range bass and treble controls. Ideal for small groups D.J.S.

The SAXON 100 £48-50 carr. free

«eiCcec¢

et

With an RMS output of 120 watts sreech and music,
100 watts continuous power, four Individually

[ ] condrofled FET input stages and wide range bass
and 'treble °°""ﬁ's'| this nrlr;plmedr hn"s besllablls:ted
itseif as a unit offering quality and reliability at low

L . .%m ' cost.

LOUDSPEAKERS British made bargains!!

127 25 watt 8/15 ohms £5-95 carr. 30p, 15”7 50W.8/15 ohm £14:50 carr, 50p.

127 40 watt 15.000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

A.K.G. MICROPHONES suitable for disco, group or general P.A. use.

D11DMHL rrp £11-00 our price £9-45 post free SEND SAE FOR

D190C High Z rrp £21-50 our price £17-45 post free OUR AKG PRICE

D1000C 24 ct gold plate rrp £37-00 our price £32-00 post free LIST.DISCOUNTS
ON ALL MICS.

CALLERS ONLY:

OUR NEW
DISTRIBUTORS

CIRCLE SOUND,
328-330 The Banlu. Rochester.

BUSINESS
HOURS :
9.0 a.m,

to 5.30 p.m.

TERMS OF BUSINESS:

C.W.0. or C.C.D. (35p extra)

All cash in regd. envelopes pleasel
Telepvone orders to our CROYDON BRANCH.,
TRADE & EXPORT enquirles invited.

Medway 404199
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24, WOODHILL, MINITRON DIGITAL INDICATOR
Reads 0-9 and decimals
HARLOW, ESSEX TYPE 3015F (D) shear o8 (edteas
l Add 5p P. & P. Price list B.A.E. —
No callers please. ON LY £1 .50 YEROBOARD
Phone: HARLOW 37739 o 1
for one month only 2 ki Eatriz
All our stocks are brand new with money back guarantee kg e o
8DI6  78p ) OCl4 13p | TIP33A 85p | 2N37I1  10p 3 x 3“" 26p 26p
TRANSISTORS BDI2L  50p  OC46 13p | TIP34A £1:80 | 40261 49p | 16 DIL Socket Jop | gt x O 30p 299
ACIO7  18p| ALIOZ  69p BDI30  48p OC7I 12p | 2N697  18p | 40636 85p | Driven by 7447 9sp | & 170 (Plain} ~ 83p
AC128  11p | ALI0O3  48p BDI31  89p OCT2 12p | 2N1171  24p | - e Pion (Bag of 36) 209
ACI27  1lp AUl03  85p | BF194  18p OCS1 13p [ 2N1304  25p Pf“’l‘-‘“"" 45,
ACI28  11p | AULIL 95 BFY50 15p OCSID  13p|2N1305  25p SUPER LOW n Insertion Tools (-1 and 16 matrix)
ACI78  26p | BCI07  8p BFY5I 12p OCS3  20p | 2N2646  47p PRICED LINEAR I.C'S at 8o,
ACHIK  20p | BCIOR 8p BBY95A 18p OCI70  24p 2N2926 10p DIODES ’
ACI42K  20p | BC109 8p | ME0402 18p|0C200  25p | 2N3053  20p [ IN4001  4p | 301A  To99 49p  ZENER DIODES
ADI4 40p | BCIos  20p | MEO404 14p OC201  25p 2N3055 49p | IN4002  4p | 301A  DIL 48p | 400mW 5°, 33V to 30V, 10p.
ADIS0  ddp| Belss  10p | MEHOI 10| 0C23 25p 2Nwioz  1zp | IN4OOS  gp | 205C  Touo 28p
ADI6I 189 1p ME4102 12p | OC28 80p 2N3703 p IN4004  7p | 709C 30p
Av12™/PO%0 | yCigor,  ep | MESOO2 14p | OC29  38p | 2N3704 12p OASD  8p | 123C  To% a4 POV COIT DUALIINLINE
AF114  15p | BCIS3L  Bp ME6I0l 14p OC35 26p | 2N3705  12p | OA91 8p | 723C  DIL 900 3 hin S it 18 emch
AF115  15p| BCIB4L  8p | MEAI0Z 15p OC36 36p 2N3706  10p  0A200  10p | 741C  To99 T s ot 165 e
AF118 15p | BC212L  8p | MPS111  32p | TIP29A  48p  2N3707  10p | OA202 8p | 741C DIL 34p Pln typet Mg dach.
AF117  15p BC213L  8p MPBSIL  34p | TIP30A  85p 2N3708  ©p | 1844 10p | 741C  8p In DIL 3dp
MP8513 46p TIP31A 58p 2N3709 10p | IN4149  4p | 747€C  DIL 40p | TRANSISTOR EQUIVALENTS
CAPACITORS oC41 13p | TIP32A  88p | 2N3710 1op wo2 32p | 748C  To99 38p BOOK 40p
MULLARD POLYESTER CAPACITORS €180 SER | VOLUME CONTROLS ’ ; . .
200V P.C. mounting: 0.0l uF 010155 F. 0022uF, 3p. 0033uF, 0-047, F. 0-088uF 345, 0-1uF 4p. Fotentlometers N Eietze 50p Hix Tt 0
015 F. 022k, bp. 0-33u F, 84p. 0-47,F, B4p. 068K, 11p. 1-0uF, 13p. 154 F, 20p. 2-2uF, 24p. Obany ik o 22MQ Beries Disdes 50
Single 12p, Dua)l gang (sterec) 40p.
MULLARD POLYESTER CAPACITORS C296 SERIES h ACI27 & ACI28
400V 6001 F, O G0IBF, 00022 F, 0 0033uF, 0-0047.F, 24p. 0-006%F, 0-01uF. 0-015uF, | Sngle type only with D.F. Bwltch 12 |, 7y 13p| ADIGL, ADI62
0-022uF, 0033uF. 3p. 0-047uF, 0-068uF, 0-1uF, 4p, 0-15uF, 6p. 0-22; F, 74p. 0-33uF, 11p, [ 22T 10 plus 11p M/p
04751, 13p. RESISTORS 100 pios oy | 1-9 52p
160V oowr O.0LsyF, 00224 F. 003, O4TUF, O.0GRLF, 3. 0-1uF, 3. O-I154F, dip. 1 watt 59, carbon 1p each 10 plus 48p
0-22u ¥, 5p. 0-33uF, 8p, 0-47ul, 7ip. 0-68uk. 1lp. 1.0uF, 18p. 4 watt 10°; carbon Ip each
range 2-7(} to 10MQ type TRS5 2N3055
ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each | triple rated 1-}-}, tin oxide x 2% |1-9 4gp  BCITT-BCI08
(uFIV) , BOJ 5, /25, 5(\0%. 8/4. 32/4, B4/4, 125]4. 250/4, 10074, | range 100 to 1M Q. 3p each | 10 plus 46p 109
6-4/8-4, 0/6-4, 100/6-4, 4/10, 14/10, 32/10. 84/10, 125/10, 200/10, | SLIDE SWITCH 1099
2-5/16, 10/16, 20/18. 40/14. BO/186, 125 16, 5. 6-4/25, 12-5/25, 25/25, 50/25, 80/25, 1/40, | BPST 10p each 100 31 7
4/40, B/40, 16/40, 32/40, 50/40, 0-84/64, 2-3[64, 5G4, 10/84, 20/64, S2/64. 8P Three Position 12p each  _Pack of 10 plus 8p
MINIATURE NEON LAMPS |“NZ26C - 80
MULLARD C437 SERIES | 240v or 110v 1-4 3p, & plua 4}p each. Neated Pack of 10
100740, 160/25, 250/16. 400/10, 640/6-4, 800/4. 1000/2-5, 9p. 100/64, 160/10, 250/25, 400/16, | CARBON SKELETON Plastic BC109 50p
640/10, 1250/4, ouo!n 4, 1600/2:5, 12p. 160/64. 230/40, 400/2-5, #40/16, 2000/4, 1000/10, | g RE.SETS Unniarked but fully
1600/4'4. 2500/2:5, 156, 250/64." 400/40, 640/25. 3200/4, 1000/16, 1600/10, 2500764, | Guvall nigh quality. type PR, Linear only: | Uninarked but fully tested
4000/2-5, 18p. 100Q, 2200, 4706), 1K, 2K?2, 4K7, tested
10K, 22K, 47K, 100K, 220K, 470K, 2N3035 TBAR0O
Miniature Fixe:! Ceramic Plate, 3p each. 1M, 2M2, 4M7, 10M{). Vertical or! 1-9 30p i 5 watt AF power
Preferred values from 1-8p! to 10,000pf. horizontal mounting, 5p each. 10 plus 25p | Amp. £1:40 each

perience.

The serles

wlit be of ex-

ceptional value in
tralnlng mechanlcs and
techniclans in Electricity,

WHAT READERS sAY Radlo and Electronics,
I am well pleased with the scries. Every-
thing is well set out in self-explanatory

diagrams. D.D. West Ham.
The manuals really open the door.
D.C. Newbury.

You can be assured that I will recommend
your manuals to my friends.
P.L. Lowestoft.

These manuals are wonderful value for the
prices asked. W.G. Bramhall.

POST NOW FOR THIS OFFER !

| B As I ‘ ELECTRONICS (6vols)’
TELEVISIONGvols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

ELECTRICITY(5vols)

©
GUARANTEE

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money willbere-
funded by return

---------------------_1

l To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP

I Please find enclosed P.O./Cheque value £........
l BASIC ELECTRICITY 5 parts £4:50 []

BASIC ELECTRONICS 6 parts £5-40 [
} BASIC TELEVISION 3 parts £3-60 ]
l Tick Set(s) required. Prices include Postage and Packing.
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
I return the Manuals your money will be refunded in full,
I n~awme
I BLOCK LETTERS
' FULL POSTAL..
<

ADDRESS

-----------------—-----J
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ELECTRONIC
GUITAR

Material:
16 SWG Aluminium

Card template showing potentiometer hole
positions and cut te curve of Controls
Recess contour te be made tor marking |
out Bracket )

Material 165 WG Aluminium

Fig. 20. The complete wiring details of Fig. 21. Details of the potentiometer
the Beta *‘electronics’’. Screened cable fixing bracket and the battery securing
must be used where indicated. The bracket.

units are switched on by inserting the

jack plug.

Everyday Electronics, January 1973
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a small woodscrew through location C5.

Next screw on the control section backplate,
scratch plate, attach knobs to the controls and
the installation is complete. Both units will be
connected to the battery on insertion of the
jack plug.

It is imperative that the wiring is carried out
as detailed and screened cable used where indi-
cated.

As shown, all parts of the system are earthed,
and touching the pick-ups or switch toggles
when plugged into a main amplifier should
produce no hum. If there is hum, the system
should be completely checked out and remedied.

1

-
Components....

Resistors
R1 22kQ
R2 100k«
R3 10k(2
R4 15042
RS 10kt
R6 560k¢2
R7 150k
R8 10k(2
R9 2-2kQ
All + watt

SHOP
TALK

. 10% carbon

Potentiometers
VR1 1kt carbon linear
VR2 100k¢? carbon log.
VR3 100k} carbon log.
VR4 100k carbon log.

Capacitors
C1 2uF elect. 10V
C2 10+F elect. 10V
C3 3900pF
C4 4700pF
C5 10+F elect. 10V
Cé6 0-1uF
C7 0-5+F

Transistors
TR1 BC109 silicon npn
TR2 BC109 silicon npn
TR3 BC109 silicon npn

Switches
S1 Pick-up selector switch (Re-an Products
Ltd.) as listed last month
S2 D.p.d.t. miniature toggle
S3 D.p.d.t. miniature toggle

Miscellaneous 2

T1 Matching transformer (5 ohm to 50
kilohm) type M218 (Zeta Windings
Ltd.) as listed last month

SK1 Jack socket type R26/1 (Re-an Products
Ltd.) as listed last month

B1 9V battery PP3

Veroboard 24 x 12 holes 0-15in matrix as

listed last month; screened cable; stereo

screened cable; battery cllp for PP3; +&in.

aluminium plate;: 5%in x 1%in. and 2in. x %in.;

small wood screws.

. S
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USING THE INSTRUMENT

The Beta guitar can be used with most com-
mercially available guitar amplifiers.

To recap, the switch located alongside the
four control knobs, is the pick-up selector switch
for front, rear or both pick-ups together. The
treble boost unit has no adjustment, it is either
in or out of circuit by the operation of switch
S3. The fuzz effect on the other hand has two
controls—for amount of fuzz and volume of fuzz
output, VR]1 and VR2 respectively. The fuzz is
operated by S2. Only one effect unit can be used
at a time.

When the jack plug is inserted both units
draw current from the battery; current con-
sumption is very small, in the order of 3mA, so
the PP3 battery will last for some time before
needing replacement.

Since the fuzz gives considerable amplifica-
tion, a volume control, VR2 has been added to
enable a balance between ‘straight through”
volume and fuzz volume to be made. This
should be set as follows: With the master
volume VR3 set to maximum, switch S2 and
adjust VR2 to give the required balance.

A final couple of notes: when using the treble
boost, it is advisable, for maximum effect, to
have VR4 turned fully up, since in effect VR4
is a treble cut control. The lead connecting the
guitar to the main amplifier should be screened
cable——not the television aerial type.

FINISHING OFF

If you have not already painted your guitar
here are a few hints.

Make sure that all the screw holes etc. are
made for attaching the fitments and then
remove all the fitments. Unscrew the neck.

Thoroughly clean up all the woodwork with
sandpaper and fill in all “digs and chips” there
may be with a filler such as Polyfilla or Plastic
Wood. Allow to dry and sand again. When satis-
fied a suitable undercoat should be applied to
the woodwork. Fill and sand again if necessary.

By far the best painting method is spraying
and if done well will give a really professional
result. If spraying, cellulose paint is ideal since
it dries hard in a very short time and can be
‘“cut-back” easily to give an immaculate shine.
If using a brush, a hard gloss enamel such as
Valspar is recommended as was used on the
prototype; use a 1 inch brush. Painting should
be carried out in a warm dust free room.

On the prototype the frethoard was coloured
black using a black leather dye, and when dry
after a few coats, coated with a thin layer of
clear varnish. Masking tape was used to mask
the fretboard whilst painting to obtain a straight
edge along the neck.

Wait until the paintwork is completely dry
before final assembly. O]
Modifications to build a bass guitar will be
described shortly.
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... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths’”’

electronics

BUILD, SEE AND LEARN

step by step, we take you through all the

reall
m Mastered

fundamentals ot

electronics and show how easily the sudject can be mastered.
Write for the free brochure now which explains our system.

| : _
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

CIRCUIT DIAGRAMS

=L & )
;@¥

as used currently in the

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter. a ¢ experiments, d.c. experi-
ments, simple counter. time delay circuit,
servicing procedures

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments Th'fl newdstyle cgurse will enable anyone to
OVER amplifiers. oscillators. signal tracer. pho really understand electronics by a modern,

practical and visual method—no maths, and
a minimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc

11

———-————-——--—--———————---————-———-—_———

| POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 1

I 1 P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: i

' or we do not employ representatives

I BROCHURE  name BLOCK CAPS :
or write if you prefer not to cut page ADDRESS PLEASE  €eL 13 i
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special free gift also to all our students
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CRESCENTMMHB

11 & 40 MAYES ROAD. LONDON N22 6TL sse 3206

38,000. Max. Free range: 90Hz to

make construction as simple

MAIL ORDER
DEPT.

No. It
MAYES RD.
LONDON
N22
6TL

Approx. size: 2 x 2{* x 3}". OUR PRICE
£2-75p + 10p. P. & P. Bame model suitably wired

6, 74 or 9 volts and fe

COMPONENTS AND Hi FI
FQR THE HOME CONSTRUCTOR

QUR SHOPS ARE OPEN ALL DAY
FROM * AM. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N-9 803 1685

jv—
" " w“ "
T 4 Loyoﬂ;nxum oo g e TEL-VOLT BATTERY ELIMINATOR | TRIVOLT CAR WAFER SWITCHES
eooaker ldulqtheri - - CLOCE KIT Enables you to work your transisor Enabler you tor Bork 1 pole 12 way
sbnall size 1o impore. | 24 Hour Nige Digital Clock radio, amplifier, or cassctte, etc. from | O Trn’uiawr Radlo, | 20pole 2 nay
P ant. Manutactared | Kit We Supply: A.C. mains through this compact Amplifier o Casseite ete. | 2 P0ie 3 way
by E.M.I. for a weil- | % A complete set of components climinator. Just by moving & plug | jronine 12 volt car | 2 POl d way ,"‘\
Kiowts .bl-ﬂ el % A complete aet of esasy to you can select the voltage you require — 6v, 7 4v suppl ositive! or fid 2 pole 6 way 39 “
. maker. Blze: 7in. tollow instructions or 9 volta. This means all your transistor power ““hy P 8 | 3poled way },l
A Tipedines: 8 ohmme, Hias: % Printed circuits made to pack applications can be handled by thia one uzit. This converter supplies ;E;I»’ol:.i;.ry,l'“e -

S5p P. & P. Up to 3

ber earpiece can be regarded as 150K at lkcs
Weight—3-80z. (98 gramm). ‘I .50
Please include 10p per set P.P. A Bargain at

LOW VOLTAGE AMPLIFIER Fex oniyat
5 teanslat

\

each net

£1-75

INTEGRATED CIRCUT SOCKETS
A must for the experi-
menter interested in
L.C.x, 14 pin, 16p each.

Resistors
Capacitors and |
useful Transistors.

Now at this unbeatahl- price

5p. P. & P,

12kHz. Power handling: 5W. as possible tranefstor regulated. Ap-
Unb‘::ublc. ‘Pricef £1-80. Free *‘IA::I,:::;%:”I: ml,,;:nnnel to for the Philips Cassette — £3-00 + i0p. P. & P. prox. size 24° X 3}° X .5'. switches.
poatage on this item. 9 saional ah. Very easy to fit and a

All for the price of the com- ALUMINIUM CHASSIS G 7
ADD LUXURY TO YOUR CAR B ponents. £32.50. 550p. b8 B | Made from 18 gauge slommmmms 4 sided for 1250 % 1000 N B €80
WITH A MOTOR DRIVEN Please send 8.A.E. for more chassls with corner brackets. All are 2}° — - -
CAR AERIAL {nformation. depth. s POTENTIOMETERS

6x3—41p 12x 3—563p 14x 9-04p o i
nsml;:: - MINIATURE RELAY 6x 4—45p 12x5-61p  16x6 —88p h All types 1° and lens diameter.
Length under Fender 40crn 6 volt 70 ohm. X 0F-055 12 %899 16x10—1-08p SI?IELES DUKL
Cable Length 120cm Bingle Pole Changeover. 10x7-—83p 14x3-—60p 10K Log or o
complete with Flxing Approx. size ~ 1}* x 1° x {°. | Plesse send 10p per chandds P. & P. 208 §'"~ L;” a0 Less
Bracket and plua 35p POWER TRANSISTOR o S0k Yt
Conerer Sonen £5-75 B e 40p plus 5p P. & P. HEAT SINKS | BARGAIN BOARDS | i00i 12pea, 1508 f“a"‘h
8. G. BROWN “DIPLOMAT® MONO/STEREG HEADSET Jeatraded. suminiun: P 250K Double 280K FOP-
Fineat quality British made Lightwelght Headphones P Y o 47 | Componenta - pu qr| | %K Pole 00K each
Incorporate ceramic piezo eleciric tranaducers. A f | - galore foz the y & IM Switch M
Specification:—Frequency—20-17,500 CPS. p,i:: £ :o’;‘ ::;lo: Sp P.a P ;‘,w"mat‘"' ‘l‘sil; b 24p g
1 5 e MF d - | Ex computer £ ea
mpedance—Predominantly capacitive, at -001MF D boards with: ﬂ o \ Up to 3 Pu’ul._ Please add
'y

Brand new

-

plos 13p P. & P. 18 pin, 18p each. | 155 euch 7 Boarda 81,
with volume control, Is suitable P,I“"" Include 5p P. & o ;‘;’p British made Rl’:l:gg.ol
for 9V d.c. and s.c. supplies. P._per 3 nockets. Blae—1}" x 1° x §°
Will give sbout 1W st 8§ ohm LOUDSPEAKER BARGAINS EA1000 3 WATT AUDIO AMPLIFIER MODULE All iwo changeovers with
output. E.M.I. 450 set 3. 8. 15 ohm An Audio Amplifier deslgned around the 260V. 1-6A contacts sand
With high IMP inpat this am- £3-50 plus 38p. P. & P, < . TAA621 Linear 1.C.: suitable for fitting on -Im
plifier will work as s record E.M.1. 350 set 8 ohm, : Bupply Voltage 9-24V Verohuvard.
player, baby alarm, etc., ampli- £7-00 plus 38p. P. & P. 8peaker lmp. 8-16 obm Type Voits Current Obmse
fier. MIN] LOUDSPEAKERS Frequency 80hZ—25kHz 27/A  12¢  1TMJA  700Q)
24* (57mm) Bohm — 50p each | Overal Bize 2in X 3in x §in 2U/A  12v 28M/A  430Q
2}* (87mm) 40ohm — B80p each 1deal Amplifier for radios, record players, 12/A 6v  33MJA 1830
24* (67mm) B80nhm — B0p each stereo units, etc. 80p each.
Please include 5p. P. & P. up to 3 Full technleal data and diagrams with each ‘,:2.63 + 5p Please include 5p P & P ap to
Mini-Loudspeakers module. All guaranteed snd s bargain at P.&P. 3 Relays.

Vary the strength
of your lighting witha

IGH

'FAST-RELIABLE
SERVIGE

FOR

ELECTRONIC
COMPONENTS

SEND NOW FOR A

GATALOGUE

(5th EDITION)

AND

DISCOUNT

VOUGHERS
25p POST FREE (UK)
W.E.C. LTD.

HIGH STREET, RIPLEY,
SURREY
Es!ablis_hed_ 1954 )

VEROSTRI

LENGTH 85"

G(

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
fight switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, SOHz. The DIMMASWITCH has
built-in radio interference suppression

600 Watt  £3-20. Kit Form £2-70

300 Wate - £2:70. Kit Form £2-20
All plus 10p post and packing.
Please send CW.O. to

DEXTER & COMPANY
5 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH Tel: 0244-25883
As supplied to H.M. Government Departments.
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WIDTH 15"
Available from your Local Retailer

01 and 015 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

= MUSICAL MIRACLES —

KITS to build quality accessories:—
WAA-WAA ali parts, electronic & mech. £2-95
FUZZORAMA quallty fuzz box £4-75 P&P 20p.
BASS PEDAL 16’ and 8° tones £35

BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules

Cat. 15p from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset BH22 AR

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.
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HIS edition of E.E. is No. 1

Volume 2 and during the past
fourteen months (Volume 1
started in November 1971) we
have endeavoured to keep you,
the reader, reasonably happy and
free from component buying
problems. In the beginning (of
E.E.) we suggested that you could
help yourself avoid any frustra-
tion—concerning component buy-
ing—by getting together a few
catalogues from some of the firms
that advertise regularly in our
pages. This information is of
course still pertinent and at this
time of the year many suppliers
are reprinting and issuing new
catalogues or supplements to old
ones. So if you feel you need some
more information or your old
catalogues, like ours, are falling
apart through over use, now is
the time to look for new editions

( ™
é%\ )

SHOP

TALK

By Mike Kenward

J

Two buying problems have
come to light concerning com-
ponents for previous projects. The
first concerns the Radio Tuner
that was described in the Septem-
ber 1972 issue (now unavailable);
the problem component being the
Repanco DRR2 coil. Only a limited
number of these coils are manu-
factured for the retail market and
the demand created by the tuner
was such that the coil became
unobtainable—even from Repanco.

So if you have had to wait for
the coil the reason is that Repanco
have had to make some more.

The second buying problem has
been with the wood for Beta,
many people have been unable
to obtain the wood or have been
quoted high prices. We have
been informed by Montague and

Fveryday Electr:onics, January 1973

Collard, of 123 Southlands Road,
Bromley, Kent, that they can
supply all the wood for £3:09 plus
80p for postage—a hard type of
mahogany is supplied for the body
(this is quite suitable). Also an
incorrect size for the neck/head
assembly was given in the article
—the correct size is 30 x 2 x 3!,
inches—this size is supplied by
the above firm.

Beta Treble Boost and
Fuzz

The treble boost and fuzz unit
described in this issue for use in-
side the Beta Electronic Guitar
can of course be used with almost
any electric guitar, or with stan-
dard pick-ups simply by omitting
T1 from the design. For this
reason the effects unit is likely
to prove more popular than the
actual Beta—which is already
being built by a large number of
readers.

However, since all tae parts,
excepting perhaps the two minia-
ture d.p.d.t. switches, are gener-
ally available there should be no
troubles. For the switches you
can contact Henry’s Radio or
Home Radio if your normal sup-
plier cannot help. The switches
are fairly expensive—about 50p
each—but look good and operate
positively; they also fit in the
space available. There is one point
to watch with these switches, if
pressure is applied on the end of
the lever, directly towards the
bdse of the switch there is a
danger of breaking the mech-
anism inside. So take care, and do
not lay the guitar on its face.

The potentiometers used for
the control of the various
effects on the Beta are special in
that they are smaller than the
usual types. These pots are about
7 inch in diameter and, if you
have difficulty in obtaining them,
they are available from Electro-
value 28 St Judes Way, Englefield
Green, Egham, Surrey TW20 OHB
(type P.20). This firm can also
supply the miniature switches
(type 7201) and produce a com-
prehensive catalogue for 25p post
free.

Radio Control Receiver

Once again some notes on
supply of parts for the Radio
Control Receiver are given in the
components list.

Two possible buying problems
may occur with components, the
first is the Zener diode; the 2-7V

type is not gencrally available
but Electrovalve can supply them
—see above. The other problem
is concerned with the printed
circuit type capacitors, these are
available from G. W. Smith—
only in packs of five—or your
local supplier may have them.
With regard to the supply of
actuators, no doubt many readers
will construct their own units and
there are many types of motor
available from model shops thal
will be suitable, you will have to
go to the nearest one and ask. If
you intend buying a ready made
actuator then the model shop is
also the best place to enquire.

Ice Warning Device

As far as we can see there are
no “difficult” components in the
Ice Warning Device. The ther-
mistor is the only unusual part
and is available from most of the
large London based suppliers.
should you have difficulty locally.

The author has used a push-on
push-off switch in the prototype
device but it may be better to use
a toggle switch since it will then
be easier to tell if the unit is on
or off.

New Products

A1 interesting soldering producit
has come our way this month.
This is a new thermostatically
controlled 70 watt iron from
Litesold. The iron, called the Lite-
stat. is enlinently suitable for our
type of work; although the power
may appear high, remember that
the temperature is controlled so
overheating of the bit is pre-
vented (we use a similar iron in
our workshop).

The heating element is pro-
tected by a tough stainless steel -
binding, and the handle is a one-
piece moulding in unbreakable
nylon. A detachable hook is fitted
for hanging the iron.

An internal indicator lamp
shines through the translucent
handle when the supply is

switched on and pulses with the
operation of the thermostat.

Interchangeable bits are screw
mounted using a special thread
to prevent seizure, and are sup-
plied in three sizes. Bits are of
high grade copper and are avail-
able in standard chromium or
long-life iron plated finishes.

The price of the Litestat is
£4-80 and it is available for 24 V,
100/120 V and 220/250 V opera-
tion. .
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FOR the final article in the series,

we return to Germany to meet
the man who discovered the
existence of wireless waves, and
whose name has been adopted as
the official unit of frequency. (See
Table 1.)

Heinrich Rudolph Hertz, was
born in Hamburg on February 22,
1857. Heinrich’s father was a
lawyer and senator, and his
mother the daughter of a
physician. Hertz received every
encouragement from his parents,
and lived in a comfortable,
cultural and academic atmos-
phere. Unlike so many of the
other early pioneers he did not
have to struggle against poverty.
but he did suffcr with ear trouble
from an early age.

After leaving school he went, in
1878 at the age of 20, to Munich
to pursue an engineering career
which he later abandoned in
favour of physics.

In 1878 Heinrich enrolled in the
Berlin  University, where he
specialised in the study of natural
science, mathematics and mag-
netics. Here he came under the
influence of the German philo-
sopher and physicist Hermann I..
Von Helmholtz who had contri-
buted to the development of the
electromagnetic theory of light
and indicated its general possibili-
ties.

WIRE-LESS
In 1879 the Berlin Academy of
Science offered a prize for

research on the problem of estab-
lishing experimentally a relation
between electromagnetic forces
and the dielectric polarization of
insulators. Helmholtz drew the
attention of Hertz to the problem.
Hertz started to tackle it by study-
ing the mathematical theories of
Maxwell that electricity and light
are fundamentally a single phe-
nomenon; that both are waves of
the same kind, differing only in
wavelength. He also reasoned that
if a moving electric charge could
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MADE

THEIR MARK

Photograph: Science Mun’um,. London N 8 Hel tz

By J. E. Gregory

Table I: HERTZ (Hz)

The Hertz, symbolised by the letters Hz, has gained world recognition
as the official unit of frequency, and is equal to | cycle per second. It is
often used with the prefix k (IkHz = one thousand cycles per second), and
with the prefix M (IMHz = one million cycles per second).

The number of complete wavelengths that pass any point in one second
is the frequency of the waves. The frequency of radio waves varies from
thousands to many thousand million Hz. All electromagnetic waves travel
at a speed of approximately 186,000 miles per second. The Hertz was
adopted by the International Electrotechnical Commission in October 1933,

broadcast clectromagnetic waves,
a device similar to that which
produced the waves should be
able to receive them and change
them back to an electric charge.

In 1885 Hertz married Elizabeth
Doll, daughter of a professor, and
was himself appointed professor
of experimenta)l physics at the
Technical High School at Karls-
ruhe. It was here that he started
his experiments of trying to
generate radio waves by means
of an electric spark.

Hertz constructed a transmitter
that could make a strong electric
spark jump between the knobs on
the ends of two metal rods. He
then placed a metal ring with a
spark gap in it a few feet away.
There were no wires between the
transmitter and the metal ring,
which was in fact, the first “wire-
less” receiver.

Hertz held his breath, switched
on the appartus, and made a spark
jump across the spark gap be-
tween the knobs. Immediately a
spark jumped across the spark
gap of the metal ring. Electromag-
netic waves, produced by the first
spark gap, travelling to the ring
had caused the spark to jump
across the ring’s spark gap. By
such means Hertz produced elec-
tromagnetic waves with wave-
lengths from a few metres to 30
centimetres (ultra short waves).

WAVE PROPERTIES

Hertz lived for his work and
continued his experiments. Having
proved that these waves existed,
he proceeded to show that they

could be reflected, and polarised
just as light can; he measured the
velocity of propagation and found
it to be of the same order as that
of light and radiant heat.

In 1889 Hertz was appointed
I’rofessor of Physics at the
University of Bonn; at the age of
32 he had uachieved a position in
the academic world not ordinarily
attained until much later in life.
He continued his work and carried
out research into the discharge of
electricity in rarified gases and
also produced his treatise on the
principles of mechanics; this was
to be his last work.

In the summer of 1892 Hertz
suffered an illness which de-
veloped into chronic blood poison-
ing. He died on New Year’s day
1894, at the age of 37; a prema-
ture death had robbed the world
of the accomplishments of a man
who has been called the Grand-
father of Radio.

POST SCRIPT

Hertz’s experiments were des-
cribed in a paper called “Electro-
magnetic Waves in Air and Their
Reflection”, and were published
in an electrical journal. An Italian
teenager vacationing in the Alps
happened to read the story. For
him it contained the germ of an
idea. Why not use the sparks for
signalling? The young man was so
excited by the prospect he cut
short his holiday and rushed back
to his home to try his first experi-
ment. His name Guglielmo Mar-
coni, the first man to make use
of Hertzian waves.
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Colour fe/ev)’sion 1.C.’s

VDR's € Thermistors

TBAS00 £2.00 TBASS0 £3.00 SL4J6B-E  €3.86
TBAS10£2.00 TBAS60 £3.28 SLA32A.T A15B 7S, GL23 £1 00 VAI005 15
TBAS20£2.05 TBATSOE1.04 Stooi8  £1-8 C2l 155 RS3. £132 valese 13n
TBAS30 £1.08 TBAIY £3.99 SL43SCE £2.66 c24 13p RS54 £1:46 VA1033 13p
TBAS40 £2.00 SL403D €1.50 SLII7A - C213A 13p VA1040 10p
E298 ED/A258 14p VA1053 10p
1.C. Sockets €298 ZZ/06  1op VA10855 10p | sk s0KQ  500KQ
Dual-in-fine or Zig-Zag (Quit). 14 and 16 pin GL16 £1 VA1034 10p 10K02 10060 1MQ
Qur Price 150 25K} 250K €} M0
tog or fin less switch (& 1K€ lin) 12p
B 3 /e ss it
log or lin with switch 24p
Slider Pots Resistors
Smpgle Dual log 3 watt 5% Carbon Film - low noise dual with switch 10K, 100K & 1M
10K 10410k or Hi-Stabs o aes
5K 25 ¢ 25K lin All £24 vaiues 1p each plus p. & p. 7p for up 10K fog - 10K antlog less switch 40p
SOK , to 50 Resistors and a further 2p for each 3 .
Ok 50+ SOK additional 50. Deduct 334% for 100 of one i[”"”,'(o,‘
100K 100 + 100K Knohs type or 25% for mixed orders over £11n value.

0p sop

NEW LISTS

LOUDSPEAKERS Ne. 4
COILS AND INDUCTORS No. §
TRANSFORMERS No. ¢

(postage Sp)

Diodes & Rectifiers
AA113 9p BA156 15p BY176 £1-50
AA120 9p BA24356p B8Y182 £1-50
AA129 9p 0A4710p BY250 23p
BA102 25p OA79 9p IN4OOY 8p
BA11517p OA9%0 Tp IN4002 7p
BA13010p OA%1 7p IN4003 8p
BA145 20p (QA200 10p IN40O4 8p
BA148 20p BY100 15p IN40OS 10p
BA154 13p BY126 15p IN40O6 12p
BA15514p BY127 15p N4007 15p

1W 10% Carbon Composition  3p each
2W 10% Carbon Composition  6p each
2| W 5% Wie wound 9p each
5W Wire wound 9p each
'IO w Wire wound 10p each

plus p & p. Tp for up to 25 resistors plus 1p
for each additional 25

Potentiometers

>
Power Sections
ohms
7.9.10.12.14. 175, 20 700mA 20p
22,285, 28, 30. 33, 36 n 700mA 25p
40. 47 52, 56 60. 63. 66 n 300mA 20p
75. 87, 100, 120, 140. 160 ~ 300mA 25p
180. 200, 220. 250. 270 @ 300mA 25p
300. 350. 400. 470, 560 @ 120 mA 20p
150mA 25p
1KQ @ 100mA 20p
2K n  70mA 25p

plus p. & p 7p per section

9 volt@ 20mA (PP3) £1.25
6 volt @ 50mA £1.50
9 voli (v 50mA £1.50
6 * 6 volt. 50mA £2.50
9 -8 volt. 50mA £2.50
73 volt toe cassette recorders £2.00
6.7} or 3 voh £3.00
3 4! 6.7% 9.124@ 500mA (iws.)  £3.99

Car Battery Converter fully stabilised to
prowvido 6. 73 or 9 volts f£4.99
(p. & p. 16p on all 1ypes)

ENT Rectifier Trays

(5 stick version) for BRC Chassisi.e.
Fetguson, Ultra, Marconiphone & HMV -
950 MK I}, 960. 970 & 1400 chassis
Qur Price £3-50 plus p. & p. 20p

Heat Sinks

Mains Droppers

(1) 370 +310Q ~9741 : 26Q + 1680 50p
(2)140 : 260 +97Q 1730 60p
(3) 300 . 1250 -2-BSKQ S0p

Transistors & Integrated Circuits

Presets
Verticel or Horizontal
01 watt 5p 026 watt Tp
100 1K 1} 1060 100K 1M
250 2:5K 1) 25K 2 250K 2:5MQ)
500 5K ¢} S0K 2 500K} SMQ

0
Capacitors

Ceramic - plate 63V (C333)

1-8pf 8-2pf 33pt 120p1
2-2pf 100! 39pf 150pf
3-3pt 12pt 47pt 180pt
3:9pt 15pf 56pt 220p!
4-7pt 18pf 68pt 270pf
5 6pt 22p! 82pt 330pf
6-8pt 270t 100pt

all 5p. each

mylar tilm 100v

ot 2p  0WwF 3p 068uf  4p
2 nf  2p ‘02uF 3p 1puF 4p
5000p! 2p  -04ufF 3p 2uF S5p
‘05uF 3p

metallised polyester 250V (C280)

01uf 3p 068uF 33p -4TuF 8p
‘0154F Jp 1uF 4p -68uf Mp
022,F 3p 15uF 4p  1uF 13p
033uF 3p 22uF 5p 1-5uf 20p
‘047uF 3p 33uF  6ip 2-2uF 24p
metailised polyester 400V (C281)
‘01uF 43p 047uF 6p 22uF  10p
015uF 43p 068uF 6p 33uF  14p I
022uF 41p 1uF 7o 47uF  15p
-033uF S53p 154F  8p ]
mixed dlelectric 600V

O1uF Tp  O4TuF 7p  -22uF 16p |
022uF 7p  -068uF 8p 4TuF  24p
033uF Tp  -1uF 8p Tuf 33p
mixed dielectric 1000V |
1000pt 6p  6800pf 9p 1pF 12p
2200pt 6p O1uF Sp 22uF  22p
33000t 6p 022uF  9p 4TuF  30p
4700pt 6p 047uF 12p |
Ceramic
12KV.d.c. 8KV.d.c. Hi-K 760V
10pf  9p 200p!  9p  1000pf Sp
15pf  9p 220p! 9p  1500pf S5p
22pf  9p 250pf 9p  2000pf Sp
68p!  9p 270pt 9p  3000pf S5p
82pt 9p 300pt 8p  5000pf Sp
100pt 9p 750V DISC  10.000pt Sp
120pt 9p 470pf S5p  feed-
140pf 9p 1000pf Sp  through
150pf 9p  5000pt Sp
180p! 9p 10.000pf Sp  1000pt Sp

MAIL ORDERS: Where no pu & p charge 13 shown,
# minmum of 7p applies. . & D On Overseas orders
i cherged at cost

ADORESS TO. Mail Order Dept. 56,

Fortis Green Road. London. N¥O JHN
Telephone 01-883 3705

ACI7 25 BCWT  top  BFie 155 ocal W MM 2p NMI2 sp
TO05 TO66  Hp ACYZ  17p  BCies 1 BRI My OCHO M MY By 3zvas |
Tora TO3 asp ACIZI  thp BCHMI  wp BFZR N OCID  2p oNiem  p  ZENERS ;0 cap VOLTAGE
Sp Power ] AC128 159 BCIST 12p  BFYN #p  OCin o aNzws an e P oF « 83 10 16 28 «w &
Tab b ACts 1o BCse 19p  BFYSI Bp  ZTXIO7  M%e NS Bp  oon o "
ACtT % BCI 1 BAYN  Mp ZTxis  tp s sp ool (e F 65
ACI1aTK B9 BCI6Y 1p BSX21 2p T 15p  IN303SS a9p MCIIL £1.78 22 g:
I ACIB8 2%  BC268 e BSYSA  wp ZTXa0  uzp N2z oo b PO e 4
ACimk  2sp BOMS T BUWS £ Zrxoen s aNow o azp SO0 8 68| 8 6
ACv2o 20 BOM Ty MJEMO  &p 2TXx2  p 2Nmoe  mp Lo TR 1 e
ADI0  ap SOY2  mo MPAIW  wp ITXNs  awp zans e LciB % i o " F
‘ ‘l ADI® s BODNMP MPFIG  30p ZTXIG e IS M eonne’ g 3 == = R
bJ ADI8 t9p  MPFI4  3Tp  ZTX3at 20p  2N307 52 urcwi0a ssp 5 & 100
j ADwz | %P grigg Mo MPFIOS  dp  ZTX00 155 2NIOE W6 pau ciee 100 op ™ & 6 120
2:38’45)30 AF114 e BF15) Mp  MPFI06  45p  ZTXO1  15p  2N3T0R B gm0 wide ;: = &0 = :: |g: :g: :::
oD sop 1$p AFI1S  wp BRI 2 oC2s W ZTXMZ M IO e g,oio0 o' 2 6o 6p 100 21p
AF11e V8o BF180 #%p  OC3] 0p  ZTXS63  ¥7p  2N3T 120 m lg: 100 = ::: ;f: e
ye'-obo',d AFT 13p BFIBt Wp  OCu 155 ITXSM4  S0p  2N39  3Sp 1000 100 129 18 20p 40p  &0p
AF139 2%p  BFIM4 %9 OCes 1% ZTXSI Zp  2N3I i5p  LATC  asp ;’m ::: ;f: fa‘: &5 | 85 %
Coppetclad Plain acior 10p  BFi8S %p  OCn Mp  2N89? 18p N394 1 ATt asp 3300 21p
0.1 0.15" 0.15 8C108 10p  BFi54 150 ocn 17 2NI06 125 2N30S Np  LAMIC  g14s 4700 e 8% [Bp. 9p
W | op ;'P BC109 19 BF 95 15 OC7e 15p  2N708 15p  2NIW0S 129 wATOC S50p _
247 % 3% 2 I6p (9 H CAP VOLTAGE
2% % §” :lz 17: H |';= F 6 25 0 6
3%" x 3K 24p 21p (8) 500 wp  40p
3% x5” 27 27 (10} 17p 12% S0p
17" x 2% o7p sop 37 1600 %
17" x 3% 20p s2p A % w0p  S0p =
17°x§ 5p f 4 w
otface Cutter 36y bed el
e Taol 47p 3 Lol €2
Terminal Pins 18p pes pack of 36
otk We st have large stocks of Mullard CA26 ana CA37
BOXES, CHASSIS, elc seres capacitors and will continue to supply these upon
TRANSISTORS, 1.6.5, otc. request untl slocks become exhausicd
(postage 5p) _m
o o , ,
Aluminiym Boxes ectrolytics
Including baseplate and screws 124 BuF SOV V4p 32uF v 209
164F 450V t5p S0uF 350V 20p
Ne. L. W. D Price pip 8 :Mi 450 V.W  1Bp 32 32uF JS0V.W 25
6uf; 4 Fia 4
o s £28.50 v | b, 1 E S S
() & xa” x} 38p Bp Complete Kit (inc. Teak Case) 4 4sp 16100 - 100 - 3004 275 V.W o3
o) BN 0 n g 40 Wauts per channel integeated stereo amplifier developed by enpincens of Teass Instruments Ltd. HA I i T ‘: 3]
(10) 4" x5%"x 1% 40p & This designes approved kil has a state-of-the-ast specification, including distortion of only 0.09% at 100100 100 . 150 150F . 320 V.W 56
4" x4 x2 sp 8¢ 20 Watts into 8 ohms and a bandwidth of § — 35,000 at - 3db. The semiconductor compdiment of 100 - 100 200 | 300F: 205 VW, '
12 R x 32p % s superb kit includes no less than 6 Integrated circuits, 10 Silicon tranusiors. 4 reciifices and 60 - 100 - 2004F: 300 VW, [T
3 A4 x2 s0p top 2 renees. Cantiols includc - bass: treble; volume. balance: on/off; ‘on’ indicator; headphone sockets; 100 - 2004F, 275 V. W, 50
4 x5" n S8p 12p cratch filter: vuinble Alier; Inputs for magnetic phono: tunet; sux or tape: 1ape head ctc; input 100 + 200 - 200,f : 300 V.W. ('I
[ el 8p I8p wlector; mono/stereo swiich The construciion of this kit was featwred in “Practical Wircless' 100 - 400uF . 275 V.W. %
16 10" 27 x4 %Sp 20p May - Aug 1972 2000F; 275 VW, 50p 300 - 300uF: 300 V.W n 90
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INGENIous ELECTRONIC SINGING &
WARBLING CANARY  only £4-50

777 ’KW? d Actually whisties & werdles Iike o reel live Conery! Amazing circuitry faith-
“'] 1' fully reproduces the Canary's munlﬂuntm( JMMN on llld leave it
et —whistling down scale for some
warble, then several soconds later shutting off for a md or t'o—ﬂly
w.hrtmwnmluuyuulnlnn!evnmdn. People llsten to the delighttul

song all day and never get bored! Relax, ss the aweetest nerve-soothing

birdsong takes you to leaty woods and glades. Provides countless hours of
joy to young and oid alike. Btandard self-contained battery iasts ages. Eulll{ bullt in an hour

UNIQUE RADIO FOR BEDROOM OR
OFFICE N arttnes anslectrickr.ONLY £1-70

Tunelnymhvwﬂumnmm-wmm-.wlwuln Offios
or in your Usen i1y evolved
from Wartime radar. Never bvy a battery. Ncnr use ehctrlcny
Never replace. Covem all medium waves. Clear beautiful tone. Blze
41° 1 2§° x 1} in beautiful case. ONLY 7 eonl(.'non AND I8
. CAN BE BUILT ALMOST BLINDFOLD IN UNDER 13

er from 8 years of age upwarde. EPECIAL PRICE TO
 ONLY 8170 + 30p. P. & P. hr.llpuhl.nchdlu

WORKING. No soldering
MINUTES! Ideal lor abeolute
ITOGKI COMPO

or 80 with special pictorial step-by-step plans. No soldering necessary.

printed circuit terminal board (pat. applied for) i
acrews, wire, etc. + case (which fits under cage—cage and toy bird not supplied) ORLY M 50
+ 25p. P. & P. (parta available separately).

% AMAZING MAGIC MUSIC BOX

make electronic music waving your hands about
Everyone's heard the weird, wonderful, but
only £2 75bunuml music used in Science Piction
orror Films etc., also on Radio and Tele-
visjon. This unearthty, eem mudc s almost .lny- produced by s little
known electronic device m only & few inches . called &
Theremin. Aumhv:wdohmwhonymndh(dmoﬂmytm

«\
I, ﬁ will do) and place the Theremin close by. S8witch on the Theremin and
| proceed to wave your hands mysteriously in the air like s magician.

m moet (antastic musical sounds are then produced, and with o
1 lHttle practice people can jearn to play all the well known tunes. Apart
L9 trom it’s musical value, it's small aize allows it o be used to best

sdvantage at partles, gatherings of friends etc., where it attracts
tremendous interest. Provides hours and hours of pleasure to young and old. Uses standard
PP3 battery which lasts ages. The 3 Transistor circuit, though fairly advanced ls simple to
bulld with our pictorial step-by-step plans. No -olderln( n . Essily ballt in an bhour
or s0 using our special printed circuit terminal board (Pat. Appiied For) All parta including

b i tuning hobe, wire, nots,
acrews, lllﬂ.l AS ABC. xlmueﬂon (Parta avallable -unuly)

““READ PEOPLE'S MINDS" —TEST THEIR NERVES—BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING

ELECTRONIC BRAIN BOX oniy£2-87

With this “Brain-box"* you will be able to "Ionu mh‘-‘o"“u'
feets. THE MIND READING DEVICE will mak '
have "telepathic powers. THE AMAZING CABD TBICK UNX’I‘
eomplzuly mystifies and baffies from one o oix people. Fow eor- v
rectly “guess’’ the lwo cards each person Aas selocted al random from o 'h'\-.%'
pock they thempelves shufled. THE ELECTROWICS FNERVES TESTER
puts your friends to a very lively test. It gives out faij and finish signals (the winner is the
person with lowest aumber of {ail signala.) Cow de adjusicd from the weakest to sirongest person.
THE WIC MAZE tests the mental ability of the pleyer bocause it uses psychology
with an electronic twist to it. You can cw the maze pathwaye in seconds to prevent the
maze becoming too stale after lots of use. G letely safe an Blze 18° x 13 x 6°
(Max.). You ean play ali these games and more bealde after building the *‘Brain box*. No
soidering, you get pictorial, easy ss a.b.c. step-by-step aimple instructions. ONLY £2-87
+ 33p. p l p hr l.ll plﬂa lndudlu chudl awitches, stylus, cignalling lights, wire, nuts,
tery. 33p. utrlnlllnl it reqd. (PARTS
WITH EACH OF THE

nuts, bolts, case etc., ONLY £2:75 + 25p. P. & P. (Parts available separatdy).

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

ONLY £2-45
Amazing Radio Con-
struction set! Become

a radlo expert for
£2-45. A complete
to

Parte lnclndlng‘
simple Instructions for
design. Illustrated

each

step-by-step plans, all transistors,
loudspeaker, personal phone, knobs, screws,
ste. all you need. Presentation box 45p extra
aa illus. (if required) (parts available separ-

ately) no soidering necessary. Send #2456

+ 20p p. & p

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOISE
POLLUTION—
BOOTHF8 YOUR
NERVES1—The

bhas other very in- ONLY
feresting propertics. a
1F YOU &ORK IN n 75

NOISY OR DIBTRACTING SURROUND.
INGS, IF YOU HAVE TROUBLE CON.
CENTRATING, IFP YOU PEEL TENSED,
UNABLE TO RELAX—then bulld this
fantastic Relaxatron. Once used you will
aever want to be without u—nxx IT
ANYWHERE. Uses standard PP batteriss

Deceasary.
mlndndln' case, a palr of crystal phones.
ponents, nuts, ecrews, wire, etc. Do
colderln( 2878 + 265pp. & p. Psrunnlhbh
ssparately.

ELECTRONIC ORGAN

ONLY

£3-25

? Dom't  confuse
with  ordinery
elsctrenis orgens thet

simply blow air over
moulh orgen type reeds ele.
Pally transistorised.
UDEP.

octeve.
o ploy *‘Silent Night,
,lcy “Awid Leng Bm” ele. Yon hn" Ihe

thrill and
with the pleasure ol phylnc [ n.l live
portable :lecuvnlc org ) )

EKROWLEDGE ll.l(.'l'lollu NEEDED.
No soldering, limple a8 ABC to make.
Anyone over nine years can duild it easily
in one short evening following (he fully ilius-
trated, step-by-step, simple instructions. ONLY
ll25+2bp p. & p. for kit, including case

screws, Box
AVAILABLB BEPARA‘I'ELY) m OPBA'H!G DIRECTIONS
PROJECTS.

Eavesdrop on the exciting world
of Aircraft Communications—

VH.F. AIRCRAFT BAND
ONVERTER onLy £2.85

Listem in to AIRLINES,
PRIVATE PLANES, JET-
PLA Eavesdrop on szolting

Hear for yourself na Juel,“nd
wolces Miding temsencss of tlelx
é7wns. Be with them when ther
bave to take nerve ripping declsions in
emergencles—Tune into the internationsd

fantastic l\zlly tnmllwrued instrument can
hhmunmmuuhmmw;

nuts, screws, simple lnltructlom ete. Uses
standard battery (parts

No y. Fully lustrated
bl.mph instrurtions take you step-by-step.

Have all the pleasure of making it ymlnell
Anish with an exciting giit for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE

ONLY

£4-95

PULLY
TRANSIS-
YORISED PRIN.

-

ULE, Reed,
duilt end testod— just pllu in a PP3 battery
and phones and it’s working. Put it in a case,
screw a handle on and YOU HAVE A PORT-
ABLE TREASURE LOCATOR EASILY
WORTH ABOUT 820! Extremely sensitive—
penetrates through earth, sand, rock, water,
etc.—EABILY LOCATES COINS, GOLD,
S8ILVER, JEWELLERY, HISTORICAL
RELICS, BURIED PIPES, ETC. 8o
sensilive Ut will detect

BELO
GIVES CLEAR BIGNAL ON ONE COIN
8496 + 30p carr. ete.

now YOU can GATCH SHOALS OF BIG FISH

with new electronic miracle

special introductory offer £2-50

M time marketed in lulul. this ucluu‘::ctmlc instrument the " Decoytronic’’ ls the

for
mmdoublelc“on m-thod of attracting ali kinds of fish from b
. saltwater or freshwater. Why this device is so fantastically sucoesstul is

of feet away .

nnn(eln'.heU.SA )nn ncenﬂy U-u
and b

1 PP3 battery. All you do is
extend rod aerlal, place close to any ordInary
medium wave radio (even tiny portables)
N0 CONNECTIONS WHA' NEED
SEND ONLY 8286 + 20p. p. & p. for kit
incloding case, nuts, mvl. wire, ete. ete
{parts avallable separate!

INGENIQUS ELECI'RONIC
SLEEP INDUCER

night
nlm‘tmoﬂh-lnpnnh"ulm
like to be gently soothed o

aleep every lklt' Then bu.lldthhlnnnhu
electronic sleep Inducer. Ilnouuo’:nauv
nmln‘lhunm 6t deing on oll
nightt The d

audio-frequency sounds, coatingously re-
peated—but as time goes on the sound
gradually becomes leas and less—untll

eventually ceane altogether, the effect if Aas o
,ao’h u nmln'ly vory n(uu'- to lmom

radlo medod Shp-by-oup Inntmctlolu
included. No soldering necessary. Kit M‘del
case, nuts, wire, screws, ctc. SEND $3-35
+ 38p p. & p. (parts available separately).

the amazing
*‘Phototron*’

‘Take fiash pictures at the exact instant of
A champagne cork leaving the bottle. ‘nwtplltneondn

. the only limit is your &

FIND- BURIED TREASURE!
Transistorised Treasure Locator

This fully portable transistos-
ised metal locator detects and

tracks down buried metal
objects—it signals exact loce-
tion with loud audible sound

(no phooes used)—uses any
transistor radio which fite
inslde—no connections
needod. YINDS @OLD, m—

Iodn of radjo or
slectronics re-
quired, Cen bs
Suilt wilh ease in one short svening by ongbedy
Jrom nine peers of ags upwards, wita the clear,
easy to follow, step-by-step, fully lllustrated
Instructions—Uses standard PP3 battery.
No soldering n. Kit includes nuts
-:revl,wln.lw ORL ~“+ 26p. P .'
(Bectional handle as illustrated 88p. extra!

Parts available scparataly. Made up looh
worth 418.

SHORTWAVE TRANSISTOR
RADIO

OoNLY £2-75

$ x 4’ x 1)° Ouly 2878
Kft includes cabinet, screws,
ote. (Pwanﬂ.&wy).

SOUND OPERATED FLASH
strikes alight bulb, Thuln‘.onludﬂa,oum‘uoﬂh ‘w

ion. Now that

gune
monthemarlll uantity, it has made possible, with the help of
ONLY £4.50 ot lawansit]

the production ;_lh: wide variety of exciting pbotocnphy

lectronics
effects, onoe ltrlctly limnited to the
flash is rief and

of sn
Now

mlcmuymmmmdu(w-wuwwwm 'l'hucmnd'nm

spread out bundreds of feet in all directions. Although peculiar
mndllnmnohwyou-—wnllmﬂlhlnmnmulmlrdlnnubnul

this

neon tubes

olhtnmnd at a frequency fish are unable to resist. The flsh
horescence glow given off by Plankton .

sonic frequency
l-uht'lnull...
the area for hundred

d in MiNL d

lhnuerhldtopenlnndnrkormbdudunt lthmmm‘olmmmdeumh-

what is imprioted on the Aim—aot

ynnythln(dombyﬁnummuchcmk

fired by mak|

that one of

flash guns are ing & t
the latest Silicon Controlled Relay's can Inuod. 11 we make this 8.C.R. operate by sound
{with y coatrol for soft/loud sounds) some real “way out” p

tols
. & favourite d of most

t phospl elicacy
l-hm AII you do is switch on, lower into the water (it's complnuly water reaistant) allow

8 minutes—then start
talned h.t.

reeling ‘em in. We'll bet you won't be able to reel ‘em in fast

pence. Kit of all parts including special casy

Belf-oon ries last ages—ooet
-s.b.c.dlm'.louonlyll“+ 25p. P. & P. (Parte avallable separntely).

CONCORD ELECTRONICS LTD. (E.E.1) 8, Westbourne Grove, London, W.2.
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photography
efocts can huptnndtonmonmm.mﬂybumhnmwuhmnwn the ‘Pbototm

Is tully solid aate. uses self contained P

P3 battery. N

prlnhd circult wﬂnlnnl board (pat. Awlled sor), All wu lndndin( 'po'cal:l plctorhl steo-by

it lamp, case, Note

plans, B.C.E.
mvl.eﬁ: etc., ONLY 84-80 + 25pP. & P Nw»muwuumno (parta avaiable

scparately).

Callers welcome 9 a.m.—5.30p0.m.
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hecome
a RADIO-AMATEUR!

learn how to become a radio-amateur
z in contact with the whole world. We give
s skilled preparation for the G.P.O. licence
—-------------—---

Brochure, without obligation to:

Why not cut this out to remind you to
ask your bookseller for

Introduction
to Electricity
L. T. AGGER

Boards 19 859306 6 £6-00 net
Paper 19 859307 4 £3-00 net

Leo Agger wrote this text especially for the
reader who must, or wishes to, study on his
ownj The needs of the private student were
always given priority but the text should also be
useful for those following formal courses such
as the City & Guilds Technicians’ and the
ONC and OND.

SI units are used throughout and brief notes on
other systems of units are given at the end of
appropriate chapters to help the reader when

‘. .. this textbook is exceptionally good and

= BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.0. Box 156, JERSEY

I NAME :
l ADDRESS :

EEB. 13
BLOCK CAPS pleasel
D D M S G S SN BN R D NS SN SN BN N0 e NS SN

is a useful addition to both teachers’ and

= consulting older books and data.
|
l students’ bookshelves. It is highly recommended.’

OXFORD UNIVERSITY PRESS

The Technical Journal

The New Styled
MOLTI-MINI* TWIN-vicEs

An extra *“Pair of hands’’ for
those tricky jobs

ASSEMBLY—SOLDERING—
GLUING-—WIR{EG—DRILLING
E

OINDEPENDENT _ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

®JAWS WILL FIRMLY GRIP, ROUND,
:kﬂ"s SQUARE, OR HEXAGONAL

TWIN VICE: £8-95(25p P. & P.)

Also available

SINGLE VICE: £5-45(2Ip P. & P.)

CANLEY ENGINEERING (SALES)
LTD. DEPT. C/E3

OSBORNE ROAD, COVENTRY CVS 6EA
TEL: (0203)-77163/4.

INSTRUMENTAL
AUDIO
EFFEGTS

SUPER *“FUZZ" UNIT XIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not lied)

SINCLAIR SUPER IC12

Complete with

free printed

circult board

and 44 page

nstruction book,

Special price If bought with basic or deluxe kits

below, only £1-80 plus 10p postage. (£2-00
plus 10p post if purchased separately)

DELUXE KIT FOR THE 1C12

Includes all parts for the printed circult and vol-
ume, bass and treble controls needed to complete
the mono version £1-38. Stereo version with
b control £3-09.

ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-88 post pald.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-68 post pald.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

882, LICHFIELD STREET,
WALSAILL, STAFFS. W81 1U2

BASIC KIT FOR THE IC12

Contalns components for P.C. board and volume
and simple tone controls. Mono version £1-10.
Stereo model with balance control £2-60.
POWER UNITS FOR THE IC12

A set of components to construct a 28V 0-5 Amp
rowor supply £2:27. Aiso sultable Sinclair PZ5
ully constructed £3-97,

LOUDSPEAKERS FOR THE IC12

Speclally chosen for the iC12. 5* 8 ochm £1-00.
57 x 8”8 ohm £1-4S. 10” x 6” x 15 ohm £2-27.
PREAMPLIFIER KITS FOR THE IC12

Type 1 for magnetic pickups, mics and tuners,
wlith 3 position equallzation switch. Mono model
£1:20, Stereo model £2-20. Type 2 for ceramic o
crystal pickups. Mono 48p. Stereo 9§p.

SINCLAIR PROJECT 60
Z30 £3-50
25 £4-23
PZS &£3-97
PZ8 £6-45 |
Project 80 .
tuner £16-80 Stereo 60 £7-8¢
AFU £4-50 Project 605 £19-00

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mall order only. Postage 10p per item.
Our Hi-FI colour catalogue Is 10p post free

S0

3
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FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Volt primaries

Miniature

MM6 6V, SOOMA + 6V, 500mA

MMI2 12V, 250mA + 12V, 250mA

MM20 20V, 150mA + 20V, ISOmA
£1-29 plus (3p p. [ p.

LTI 6 IV, I-SA—T7Sp plus 1Bpp. & p.
LT26:3V, JA—87p plus 26p p. & p.

LTI 12V. t-SA—87p plus 26p p. & p.
LT4 12V IA—L132 Dlu! 309
LTS 9-0-9V, 0-5A—T7Sp plu! le
LTé 12-0-12V, |A—95p plus 269
LY7 30-0-30V, IA—£I-87 plui JOp

Multi-tapped

MT30/2 0-12-15-20-24-30V, 2A—
€195 plus 30p p. & p
MT60/ | 1A—

0-5-20-30-40-60V,
£€2-10 plus J0p p. & p.
MT60/2 0-5-20-30-40-60V, 2A—
£1-95 plus d4p p. & p.

Charger

CT/01 | A—£1-05 plus 26p p. & p

CT/02 2A—£1-30 plus 30p p. & p.

CT/03 4A—£1-60 plus J0p p. & p.
Secondaries—0-S-11-17V

SEMICONDUCTORS, etc.
Zeners—400mW, 1Sp; |-3W, 22{p
L.D.R.—ORPI2, 56p

S.C.R.—400 P.I.V,, J-0A, STp

Bridge rectifier—40 PV, 1:SA,
50p

Bridge rectifier—200 PV, 2°0A,
S0p

Transistor sockets—7p

D.L. |C mckeu—H pin, 20p;

16 p
IN400I—SO P Lv.,
(N4002—100 P.LV., I-0A, 7p
IN4003—200 P.ILV.. I-0A, 8p
IN4004--400 P.I.V,, |-0A, 9p
1N4005—600 P.1.V., }'0A, 12p

1-0A, 6p

ALUMINIUM BOXES

with lids and screws

Type " . D.Price p.&p
GB7 *  Stin 23in 1§in 38p I5p
GB8 * 4in  4in  h{in 38p lSp
GB9 * 4in  2%in I{in 38p (Jp
GBI0® Siin 4in  l{in 44p IBp
GBIl 4in  24in 2in 38p Ip
GBI2 3in in lin 33p 13p
GBI13 6in 4in 2in S2p |8p
GBI4  T7in Sin 2{in 63p 19
GBIS Bin 6in Jin B8ip 26p
GBI6 10in  Tin Jin 92p 26p

® These sizes fit
standard
veroboards

EQUIPMENT CASES inphain

aluminium with sloping front panel.

ype H. A Pricep. & p.
SF1 2in  S}in  24i 45p (2p
$F2 2in  T§in 3iin 60p I6p
SF3 2in  9%in  4iin 75p 19p

Stove - enamelled
silver-grey ham.
mer finished, 28p
extra.

CONSOLE CASES

in plain aluminium, ideal for mixers,

instruments, etc.

Typa W, A B C DPrice p. & p.
in Inlninin

GB20 8 9 332 3 {142 30p
GB21 10 9 342 3 (158 30p
GB22 12 9 342 3 €172 30p

id |

{?
'

PRE-AMPLIFIER

for microphones or guitars. Mounted

on printed circuit panel and com-

plete with } inch jack socket.

Requires 9V battery. Input S0k}

E;mple:e with connection data.
p.

ELECTROLYTICS

250uF S0V I7p 16-32uF 450V 63p
S00uF 25V l8p 32-32,,F 450V 49p
SoouF S0V 25p 50-50;F 350V 38p
MINIATURE ELECTROLYTICS
VuF 47uF T
22uF 63V ep ATuF zsv 6p
3'3uF 61V 6p 68uf 16V 6p
4-7uF 63V 6p 100ufF 10V 6p
BuF 40V Tp 220uF 16V Tp
10uF 25V 6&p 330uF 16V lip

CASSETTE OWNERS!

For Philips and similar cassette recorders.
PUI(2 Power unit for connection to
12V 4 or — E car electrical
1yuem1 giving 74V, stabilised £3 25

PUI4 As above but switched for

0 74V or 9V output. £5 Io
PP

s ;13\1’0; power supply, output £| 95

Al units are complete with cable and plug.

CASSETTES

Top quality British made, low noise, complete
with transparent library cases—
C60—40p; C90—55p; C120—70p

BATTERY ELIMINATORS

suitable for transistor radios and similar light
current equipment
PPg Input 240V a.c.
PP9 Input 240V a.c.

Qutput 6V d.c.
Qutput 9V d.c.

Price £1-50 plus (2p p. & p.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 1Sp
Single, D.P. switch, le
Tandem, less switch,
sk, 10kQ, 25k0. 50!((!
SOOI(n M0, 2

SLIDER CONTROLS, 87Tmm.

complete with knobs.

100k i),

250k Q.

Single, 44p; Tandem, S5p. (0kQ). 25kQ
50k, 100k, tog. or lin
RESISTORS
Carbon
AH S%, high-scability, EI2 values. {W, ip;
W, 1ip; |W, 4p; 2W. 6p
Wire-wound
SW, t0p; 1OW, t2p
VEROBOARD

o} 0-15
Size Matrix Matrix
24in x Jpin 12p l6p
24in x  Sin 24p 23p
Igin x Iin 24p 25p
3in x  Sin 27p 1%
17in x 24in 1%p STp
17in x 3in 4] 73p

Spot face cutter—39p

Pins—either size, packet of 36 l8p

Edge connactor
24 way, 0-1 (2
36 way, 0-1
16 way, 0-15 (24in) P
24 way, 0-15 (3in)—34p

BONDED ACRYLIC FIBRE

B.A.F. wadding, 18in wide, lin thick, The
ideal lining for speaker enclosures.  30p per
yard. p. & p. one yard 12p; each extra yard 4p.
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GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON,

SE8 4aN

PLUGS
Car aerial 14p
Co axial 9
.N. 2 pin (speaker) 10p
D ILN. 3 pin 13p
D.LN. 4 pin l4p
D.I.N. § pin, 180 13p
D.IN. § pin, 240 I'sp
D.1.N. 6 pin I15p
Jack, 2§mm unscreened 9
Jack, 2§mm screened t0p
h:k. J{mm unscreened 8p
Jack, 3¢mm screened 12p

Jack, $in unscreened
Jack, in screened

12
13 SOCKETS

Jack, stereo, unscreened  20p Car aerial 8p
Jack, stereo, screened 35p Co-axial, surface 8p
Phono, plastic top 5p Co-axial, flush o
Phono, plated metal 12p D.N.2pin {speaker) 10p
Wander, red or black 3p g:: ; ::: 180 ::
Banana 4mm red or black  &p o '.st bin. 240 gp
Jack, 2§jmm 10p
LINE SOCKETS Jack. 3§mm 10p
Car aenial (4p Jack, }in unswitched 15p
Co-axial 17p  Jack, 3in switched 17p
D.1.N. 2 pin (speaker) 15p Jack, stereo, switched 24p
D.I.N. 3 pin 16p Phono, single Sp
D.I.N. S pin, 180 16p Phono, 2 on a strip Tp
D.A.N.5 pin, 240 16p Phono, 3 on a strip 99
Jack, Iymm 15p Phono, 4 on a strip (1]
Jack, $in screened 49p Wander, single, red or black Sp
Jack, stereo, screened 34p Wander, twin steip P
Phono, plated metal t4p Banana 4mm red, or black  &p
0:0027uF SO0V S/M t5p
CA PACITORS 0:003uF 500V Cer. Sp
2:2pF 500V §/M Tip  0-0033uF 125v PS. 6p
3-3pF SO0V S/M  Tip 0 0033ufF SO0V Poly.  6p
SpF 500V S/M 7ip 0-0033uF 1,000V MDC e6p
t0pF 12Sv PSS, Sp  0-0036uF oV S/M 15p
(0pF 500V §/M Tip  0-0047uF 125V P.S. 90
1SpF 125V P.S. p  00047uF SO0V Poly. &p
1SpF 500V Cer 4p 0-0047uF 500V S/M 20p
18pF SO0V S/M Tip 0-0047uF 1,000v MDC 6p
212pF 125V P.S. Sp  0-00SuF 100V Mylar  Jp
22pF 500V S/M Tip  0-005uF s00V  Cer. Sp
25pF SO0V S/M Tip  0°0068uF 125v P.5S. 10ip
27pF SO0V Cer 4p  0-0068ufF SO0V §/M 30p
33pF 125V P.S. P 0:0068uF 500V Poly op
33pF SO0V /M Tip 0-0082uF 125V P.S. 10jp
I9%pF SO0V S/M 7 0-0082uF SO0V S/M 30p
47pF 125v PSS 5p  0-0luF 18V  Disc 4p
47pF SO0V  Cer. 4p 001 uF 128y P.S. 10ip
SOpF 500V S/M Tie 0-01uF 160V  Poly. 4p
S6pF SO0V S/M 7ip  OOluF 250V M.F 3p
68pF 125V P.S. Sp  00IuF 400V Poly. Jp
68pF SO0V §/M Tie 0 0IuF 500V Cer. _3p
75pF 500V S/M T4 O0OIuF SO0V S$/M 30p
82pF 500V §/M 7i{p O0OIuF 600V MDC T7Tp
100pF 125v PS5 p 00IuF 1.000v  MODC 9
100pF SO0V S/M Tip  00I5uF 160V Poly. Jp
100pF 500V Cer p  0-01SuF 400V. Poly 3p
120pF SO0V S/M Tip 0-02uF 100V Mylar  3p
1SOpF 125v P.S p  0:022,F 18V Disc Sp
1S0pF 500V S/M Tip 0-022uF 250V M.F 3p
150pF SO0V Cer Sp  0-022uF 400V Poly. 3p
180pF S00V  $/M Tip 0-022uF 600V MDC T7ip
200pF SO0V S/M Tip 0022uF 1,000v MDC 10p
220pF 125v  P.S. Sp  0-033uF 250V M.F 4p
220pF S00Y Cer Sp  0-033uF V  Poly 4p
250pF SO0V S/M 8p 0047uF 12v  Disc 6p
270pF 500Y Cer. Sp  0-047uF 160V  Poly. 3p
300pF SO0V S/M 8p  0-047uF 250V M.F Ip
330pF 125v P.S. Sp  0-047uF 400V Poly. 4p
330pF 500V §/M 8p 0-047uF 600V MDC 8p
390pF S00V  §/M 8p 0-04TuF 1,000v MDC 10p
470pF 125V P.S. Sp O luF 30 Disc &p
470pF 750V Disc Sp O luf 250V M.F. 4p
SO0pF So0V  §/M 8p O-luF 400V Poly. Sp
560pF SO0V S/M 8p O IufF 600V MDC 10p
680pF 125v PSS, 6p 0 Juf 1,000V MDC 14p
680pF SO0V $/M 8p O ISuF 250 M.F. Sp
820pF SO0V S/M 8p  0:22uF 160V Poly. 6p
0:00tuF 100V  Mylae  3p  0-22uF 250V M.F Sp
0001 uf 125V P.S. ép  0-22uF 400V Foll 10p
0:001 uf 400V Poly. 3p 022uF 1,000V MDC I5p
0-001 uF 500V ™M t0p  0-33uF 250V M.F. 2p
0-001 uF SO0V Cer. Sp 0-47uF 250V M F 8p
0001 uF 1,000V MDC 6p 0-47ufF 400V Foil 15p
0001 5uF 400V Poly Ip  0-47uF 1,000v MDC 15p
0-00 1 5uF 500V S/M 10p 1-0uF 250V M.F 13p
0-004 S5uzF S00V Cer. 5p
0-0018uF SO0V S/M 10p Note:
0-002uF 100V Mylar  3p S/M =silver mica 1% tol
0-002uF 500V  Cer. Sp P.S. =polystyrene 24% tol
0-0022uF 125v P.S. 6p MDC—a.c. rating =300V
0:0022uF 500V S/M 10p M.F. =Mullard min. foil,
0-0022uF 1,000v MDC 6p Cer. =ceramic.

Some items have a post and pachking
charge shown agam;t them. Whare p p. is not shown
121p for any selection. When both classes of

ed the charge is 12p plus any p. & p. charges
tra.) Telephone 01.692 4412

MAIL ORDERS:

the charge
goods are o

shown: (Overseas

Sl



METER BARGAINS
100 Micro Amp

Balance/level meters.

Size 14* x 14" x {° deep 73p

INPUT 230/140V a.c. 50/60 OUTPUT
post paid VARIABLE 0.260V from } to 50 amp stock.

— SHROUDED TYPE

AMMETERS NEW!

| amp, £7-00 2.8 amp, £8-08 '
OC amps 1, 5, 15, 20, AC Amps |, @ Slmp, £11.78
S, 10, 15, 20. &15 I|m:| &P. &P lglmp. (n_:g ;glmp “u:.gg
O—JOOV Jarc C. (l m: P. lmp. amp,
= §37.5a . £82:00 S50 amp, (98-00
PAI\VALUX TYPE SDL 100/250 VOI.T OP!N Typg ({."d MOU"""‘)X.MP £4-75.
A.C. D.C. HIGH SPEED MOTOR | amp, £7-00 24 amp £8-08. cypﬂ arrn(o pai
Speed 9,000 r.p.m.
approx. or 3,200 r.p.m. if
used with bmlt in governor,
or variable speed over 3 wide
range if used in conjunction wuh - |
our Dimmer Sw:::h. dluuraub I|oo WATT. | ohm, 10A; 8 ohm, 4-7A; | ’
betow. PRICE: £1-75 10.0hm, JA; 25 ohm, 2A 30 ohm, 1.4A;
Other models avallable on request 100 ohm, IA 250 ohm, ohm,
- — e e e om0 45A | kQ, 280 mA; I'5 kﬂ 230mA 23 l(ﬂ 02A; 3:5kQ,
600 WATT DIMMER SWITCH lssmA‘s l(f; 140mA, D:meur 3in Shafe length §in, dia. #in.
il at £1-6
Easily ficced, Fully gusrancead § 55! W AT T, |/s/|ons/souoo/§so/soonu/| 5k[2:5k/SkR. All at
66°maken Will controf up to £1-15 each.
@)

W of all lights except flu- | 35" wATT, lolu/sou /250/300/500/ 1k /1 -5k/2-5k/3-5k(2. AN
Orescent 3t mains  voltage. 74p.

Complele with sm;ple muruc-I

at 90p each. P, &

tions. €3inc.
M Een o s e ew am == we

N SIEMENS PLESSEY, Mi
R E LAYS R:,:" at compatitive D”“'ﬂt iniature
[ 2| P4 [ 2 3 e

52 3-6 | 2c/o '63p°| 700 | 15-35 | 2 cjo HD) 7Ip*®
280 9-12 | 2 clo ,T)p‘ 700 | 16-24 | 6M 63p*
410 | 10-18 | 4 c/o 73p®|1,250 | 24-36 4 clo 6)p*
700 16-24 | 4M 2B |63p°[2,500 | 36-45 | 6M #3p°

T8p*® 2.400 30-48 4 clo S0p
63p*19,000 | 40-70 | 2 ¢/o Sop*
700 6-12 ) 1 c/o HD|SOp®| 15k | 85-110 | 6M 50p°

penlite 13V batteries. Complete set

of parts including  speaker, etc., | (1) Coil ohms; (2) Working d.c. volts; {3) Contracts; (4) Price

ELECTRONIC
) ORGAN KIT
Easy to build. Solid State. Two fuli

octave (less sharps and flats), Fitted
hardwood case. Powered by two

with full instr i and 10 {HD) Heavy Du:y All Post Paid lncludml Base.
O [ B, (hOR O 12 VOLT D.C. RELAY 140 OHM COIL
30 in | !LECTRONIC PROJECT Type |: 3 sets c/o contacts 5 amp, 78p incl. P & P (similar

KIT to illustration below).

Type 2: | set of ¢/o contacts 60p incl. P & P.
‘DIAMOND H' 230 VOLT A.C. RELAYS
Transformer, plus_a host of other ;""r::e;:;’P:Lopc‘;s;“("’o‘;'lze: (‘:0500.7‘"’:’]
o Same s aprisetin. § || PRI RN sy % o 4090 net
::snble Projects are: Sound Level I ‘KEY SWITCH’ 230 VOLT A.C. RELAYS

50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,

-

Meter, 2 Transistor Radio, Amplifier, One set c/o contacts rated at 7- Samps BOXED. Price: 40p.
etc. Price £7.75. P. & P, 30p. P & P 5p .(100 lots £32-00 incl. P & P.)

CRYSTAL RADIO KIT
Complete set of parts, including:
Cryscal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
[ step instruction. £1-78 inc. post.

HONEYWELL PROGRAMME TIMERS

240V A.C. 5 rip.m. motor. Each cam

operating a cfo micro switch, Cams are

individually variable, allowing inumer-

able combinations. Ideally suited for
<" machinery control, automation etc.
e g s e wmen wum | Also in the field of entertainment, for
lights, animated displays, etc.

RAINBOW STROBE ]| !5ammodel 4375+ 2% 2. & P,

" " £4:75 + 25p. P,

FOUR L'GHT I 2 . with 15 r.p.m, mo(or £1+75 + 25p.P, & P.

SINPLE 12 CAM PROGRAMMER with 4 ld|usuble nms avail-
CONTROL MODULE P& P

able with 15 or 13 r.p.m. motor €3-50 + 25p,
In response to numerous r

now offer a mains operated fully uolned . S T H 0 B E | S T R 0 B E ' ST RO B E '

short-circuit-proof ready-built module,

with variable flash rate. It will operats

'°“':G' our Hy-Lyght or Super Hy-Lyght JJ] Build a Strobe Unit, using the latest type Xenon white

Strobes in either |, 2, 3, 4 sequence; light flash (ub- Solid suu timing and triggering

2+2; or all together. Fantastic effects circuit. 230/250V a.c. operatio

with or without colour filters. Modules l !xPERIM!NT!RS' !CONOMY KiT

can be connected together to operate al Speed adjustable ! to 36 Flash per’ sec. All electronic

or 12 Strobes. Will work on long runs of components including Veroboard S5.C.R. Unijunction
Xenon Tube and instructions £6-30, plus 25p P. & P.
NEW INDUSTRIAL KIiT

of module is $X6X I}in, Easily_ fitted Ideally suitable for schools, laboratories, etc. Roller tin

into your own equipment, or into a rinted circuit. New trigger coil, pluuc thyristor.

separate ase. Thoroughly tested '"d' gpeed adjustable 1-80 f.p.s. Price £10-50, P. & P. 50p.

reluble Complete with full connection HY-.LYGHT STROBE MK |”

'"""““g""’d SPA'IEef £18- 54') plus 25p Designed and produced for use in large halls and utilises

en 0% d'"' e tslllcl tube printed circuit. ?pcetillld);snlsle 0-30 'p 3.

ight ou(pu( approx. 4 joules

BlG BLACK LIGHT SP CIALLY DESIGNED. FULLY V!NTILATI%

450 Watt, Mercury vapour METAL CASE. Including reflector. £4-00 P, & P, 45p.

ultra violet lamp. Outer bulb

Post paid with kit,
Hent"and '0o "oaort visible THE ‘SUPER’ HY-LYGHT KIT

rays. E‘xtlremely compact and Approx. four times the light output of our well proven
r""”’t' 0 ’:“"f‘ °; u.v. |deal Hy-Lyght strobe. Incorporating:

Po‘ s;“ﬁ;“": :);'“r"‘:‘? :f:h @ Variable speed from 1-23 flash per sec.

the bulbs. Price of ‘a(ched .Rea:tor:on(rol:-r:ultproducmzlmn(emewhuuh(h(
ballast & bulb “6'80 P. & P. 50 Never before a Strobe Kit with so HIGH an output at so
Spafe bulb l“; 00, P. & P b . 30p. P. ‘LOW a price. ONLY €20 plus 7Sp P, & P.

- e s e — ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector £7-00 P. & P. 4Sp.
7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price S)p, P. & P.
13p or post paid with kits.

6 IN COLOUR WHEEL as used for disco lighting
effects ecc. £5-75 incl. P, & P. can be operated from our
| rpm synchronous motor 78p incl. P, & P.

up ta SOJards so that your Strobes can
be space: out for maximum effect. Slzel

COI.OUR WHEEL
PROJECTOR
Complete with oil
filled colour
wheel. 100 watt
lamp. 200/2406 v

C. Features ex-
tremely efficient
optical system. £18-50 + 3Sp P, & P,

SERVICE TRADING CO

Alt Mait Orders—Also Callers—Ample Parking Space
Dept E.E. 57 Bridgman Road. Chuw-el( London, W4 5BB
Phone 01 995 1560 SHOWROOM NOW OPEN MON.-FRI.

52 .

Personal callers only. Open Sac.
? LITTLE NEWPORT ST,
LONDON WC2H 7))

EX COHPUTER PRINTED CIRCUIT
PANELS

2 x 4in. puk.d with semi-conductors and
top qualnty resistors, capacitors, diodes etc.
Qur price 10 boards S0p (8p). With a
guaranteed min. of 35 transistors—data
included.

SPECIAL BARGAIN PACK
25 boards for £1 (25p). . 0

ELECTROLYTICS

10,0001 75v, 33,000 40v, 44 x 24 in. dia.,
2,500 25v, 20 ,000u 30v, 8,000 55v, 44 x 3
in. dia. SOp (12p). I5 °°°u ISv, 4} x 2 in,
dia. 20p (10p). 2,000 25v wire ended,
3 x tin. dia. I5p (5p) or 12 for £} (15p).

250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
20A STUD RECTIFIERS, |00 p.iv.
for £1 (7p)
3A STUD RECTIFIERS, |00 Peiv.
4 for 50p (Sp)
ASSORTED RELAYS 8 for £1 (25p)
SUB MIN. CO-AX. PLUGS & SKTS.
4 pairs 50p (5p)
MINIATURE GLASS NEONS
12 for 50p (Sp)
REED RELAYS, MIXED {0 for 50p (5p)
MICRO SWITCHES HIXED
50p (8p)

8 for
PAPSTE XTRACTOR/BLOWER FANS
100 cfm 44 x X £3-50 (28p)
QUARTZ HALOGEN suLBS
12v 55w 50p (Sp)

Postage and package for each item shown
in brackets.

KEYTRONICS

(Mait Order only)

44 EARLS COURT ROAD
LONDON Wws.

01-478 8499

01-437 0576 ,

B.H. COMPONENT FACTORS
LIMITED

MULLARD POLYESTER (280 250V. (uF) 0-01,
0-015, 0-022, 0-033, 0-047, 3p. 0-068, C-1, 0-15, 4p.
02‘2 Op, 0-33. 7p. 0-47, 8p. 0-68, 10p. 1-0, 13p.

-5, 20p, 2-2, £3p.
IULLABD POLYIS'I'EB C208: 160V, (uF) 0-01,
0-015, 0022, 2p. 0-047 0-088 3p. 0-15 0-22 4p.
0-33 5p, 0.47 6p. 0-68, 1-0, 10p. d00\’ (uF) 0-001,
0-0015, 0-0022, 0-0033, 0-01, p. 0-015, 0033, 3p.
MULLARD ELECTROLYTIC Ca26. 8p. each. (uF/V)
0-84/64, 1-6/25, 4/40, 8/40, 10/40, 10/64, 16/40
20/64, 2525, 32/10, 4016, 64/10, 80/18, 80/28,
100/6-4, 125/18, 125/10.
MULLARD u37 GlIM 180/25, 640/6-4, 9p. 160/40,
llp 1600/&4,
LA ILI(.‘I'IO YTIC: 500/23. 10p. 500/50, 12p
1000112. 10p. 1000723, 2000/12, 2500/122, 18p, 1000/50
86p. 2000/25, 28p. 2500/25, 30p. 8000[60 85p
5000/50, “p 2500/50, 55p.
CERAMIC PLATE, 750V (pF)S 10, 25, 40, 70, 220,
sm (11F]V) 0-0047/50, 0-01/350, 84p. 0-047/30, 3p.

0-1/30, 4p. 0-1/100, 5p. 22pF-0-0fuF, B50V. 2p.
(E12 series).
CARBON FILM RESISTORS, iW'. 59, 10 ohms-2 2M
1p. each, or 100 for 55p.
SPECIAL RERISTOR Kl'ﬁ (W, 89, Carbon Fiim)
10E12K1T. 10 each E12 value, 100hina-1

A total of 610. U-OO net.

25E12K1T, 23 each El? value, 10ohma-1M

VEROBOARD 01 CARBON POTS
24" x 5% 25p 25p B5K-2M Log and Lin
24" x 33" 23p 17p wingle 15p, single
31" x 5% with 8W. 24p, duat
31" x st 25p 26. .

Pina, Pkt, 25 SCREENED WIRF
2 Pin DIN Plug l!v. skt 13p Single 5p/yd., twin
3 Pin DIN Piug 13p, 8kt. 10p 8p. stereo ’P. qual
5 Pin DIN Plug 180° 15p, 8kt. 18p. 1%
Red Panel Neon 240V, 18p

RF Chokes (1) 0-22, 2-2, 12, 22 8p
PVC Wire 7/0076, 5 x 10 yds. ¢
PVC Wire 14/0076, 5 x 10 yds.
Neon Bulb 90V, wire ended
Min. Push hunon push to make
Mains Traneformer 32.0-32 at 150mA
1NJU01, 8p. IN4002, p, 1N40O3, 8p. 1N4004, 9p
INOLS, @p. 7400N, 16p. 7401-7410-7430, 16p
2N706, 10p, uL914. 30p, BC108, 11p. BFY51, 20p
CWQ, pp 10p. Discount £10-10%. The above items
are only & few taken from our catalogue waich is
available free. Money back refund.,
Dept. EE. 81 CHEDDINGTON RD., PITSTONE -
LllGﬂTOl BUZZARD. BEDS.. LU7 9AQ.
Cheddington 688446 (STD Code 0296)
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BSR LATEST SUPERSLIM
STEREQO AND MONO

Plays 12°, 10" or 7" records,
Auto or Manual. A bigh
quality uult backed by BSR
reliability with 12 months®
guarantes. AC 200/250v.
Size 13} % 114in.

Above motor board 3lin.
below motor board 2iin.
with STEREO and MONO XTAL
MONO-COMPATIBLE

Plays ali recards

£8'75 Post 25p.
£7'15 Post 25p.

BSR JUNIOR gt

He:vy duty A-Epe:; ?o;gr with separate
pick-up ai [t P/78 4

turnover n::‘no cartridge. 4 So *
£5-75

E M I WOOFER AND
* *“"* TWEETER KIT
Available separately

Wooler £4-25 Tweeter £1-90
Comprising s !ine example of a Wooler
102 x 8}in. with a massive Cersmic
Magnet, 440z, Gauss 13,000 lines.
Aluminium Cone centre to impra
middle and top response. Also the E.M
Tweeter 3/in. square has a special ligh!
welght paper cone and magnet llux
10,000 lines. Crossover condenser and
full instructions supplied.

THE PAIR
Post 25p

Impedance Standard 8 ohms
Maximum Power 12 watts
Useful Response 35 to 18,000 cps
Base Resonance 45 cpy

SUSTABLE ENCLOSURE 20 x 13 x 9in, £9 POST 25p
MODERN DESIGN TEAK WO0OD FINISH

SPECIAL OFFER

SMITH'S CLOCKWORK 15 AMP

TIME SWITCH

Single pole two-way.

Makers last list price £4-50.

Brand new and fully Kuaranteed.

Surface mountinz with fixing screws.

Will replace existing wall switch to give lixhl for return
bome, zarage, automatic anti burglar lights, etc. Variable
knob. Turn on or ofl at full or intermediate settings
Two types available 0 to 60 minutes or 0 to 8 hours.

OUR PRICE £1:50. P & P 18p or £3 pair. Post Free.
(Please state type when ordering).

WEYRAD P50—TRANSISTOR COILS

RA2W Ferrite Aerial.. 72p Spare Cores o P
Osc. P50/1AC 33p Driver Trans. LFDT4.. 58p
LF, P50/2CC 470 ke/s.. 36p Printed Circuit, PCA1  88p
3rd 1.F. P50/3CC 38p J.B. Tuning Gang 85p
P51/1 or P51/2 36p Weyrad Booklet lop
P50/3V 36p OPTI . 58p

Mullard Ferrite Rod 8 x iin.

YOLUME CONTROLS |

Long spindles. Midget Size
5K. ohmsto £ Mex . LOG or

20p, 6 1in. £0p.

800um Coax 4p. ya.
BRITISH AERIALITE
AERAXIAL-AIR SPACED

18 x 10 x fin

LIN. L/§ 15p, D.P. 25p. | 40 yd. £1-40; 60 yd. £2
STEREO L/S 58p. D.P. ?8p. | FRINGE LOW LOSS
8in & 10in ELAC
HI-FI SPEAKERS
urround. Large ceramic

net. 50-16,000 cps =
8 ohm coil
8in. 10 watt

£3-75 e

music _power.
E.M.I. 13} x 8in.
With twin tweeters
and crossover, 10 watt £3 '95
{As illustrated) Post 26p
magnet, 10 watts.
Bass res. 45-60 cps. £2'25
State 3 or B or 15 ohm. Post 25p
BLANK ALUMINIUM CHASSIS 18 s.w.2. 2in. sides. 8 x 4in.
45p; 9 x 7in, 80p; 11 x %in.70p; 13 x %in. Bon,lll x 1lin.
ALUMINIMUM PANELS 18 s.w.x. 8 x 4in.9p;8 >
14 x 8im. 18p; 10 x 7in. 19p; 12 x Bin. 20p; 12 x Bin, 28p

Fdgo 5K, 5.P. Transistor £5p | Ideal 625 and colour. | OPyd.
Dual cone plasticised roll (/ "‘Ac
Bass resonance 55 cps 1'
10in. 12 watt
SPEAKER SALE!
State 3 or 8 or 15 ohm.
With flared tweeter cone and ceramig
Flax 10,000 gauss,
TEAK CABINET £5 I
95p; 15 x 14in. 98p: 11 x 3in. 50p; 18 x 10in. £
« 8in, lbp,
16 x 8in.28p; 14 x 8in. 34p; 12 x 12in. 40p:16 x 10in. EOp

11 inch DIAMETER WAVE-CHANGE SWITCHES £5p.
2 p. 2-way, or £ p. 6-way or 3 p. 4-way 25p each.
1p.12-way, Or 4 p. 2-way, or 4 p. 3-way 26p.

TOGOLE SWITCHES, sp. 14p; dp. pr, dp. dt. 23p.

“THE INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER
200/250v. A.C. £2 S Poll
Leaflet S.A.E.

HI-FI STOCKISTS

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

WHARFEDALE SUPER
10”7 HI-FI SPEAKER

15 watt 4 to 8 chms Response
20 ¢/s to 12 Kc/s. Bass

ALL MODELS “BAKER SPEAKERS” IN §TOCK
Hi-Fi Ecclosure Manual containing 20 plans designs.
crossover cata and cubic tables. 42p. Post Free.

42 cps. Massive 47 Ceramic
Magnet. Deep ladric come sur-
round. Cast alloy frame, Weight
5 Ibs. (Value £10-50.)

OUR

PRICE

THE FAMOUS WHARFEDALE SOUND !

——— e
R.C.S. STABILISED POWER PACK KITS
All parts and lnstructions with Zeaer Diode, Printed Circult,
Bridge Rectiliers and Double Wound Mains Transformer
input 200/240w. AC. Output voltages availsble 6 or 9 or

12 or 15 or 16 or 20v. DC at 100mA or less.
PLEASE STATE VOLTAGE BEQUIBED. £ POST
Details S.A.E. 8ize 3§ x 1} x 1llin. FREE

GENERAL PURPOSE TRANSISTOR
PRE-ANPLIFIER BRITISH MADE
1deal for Mike, Tape, P.U.. Guitar. Can be used with
Battery 9 12 H.T. line 200-300v, L.C. operation.
Size 13" x 1}° x §". Response 25 c.p.s. to 25 Ec/s. 28db galn.
Por nse with valve or transistor equipment.

Post
Fuli instructions supplied. Details $.A.E. 90P 10p
NEW TUBULAR ELECTROLYTICS CAN TYPES
£/350V l4p|26 It 14p | 60 + 507330V 35p
4/350V X4p | 500/25V 20p|60+100/350V .. 68p
8/460V 14p | 100/28V 38p 32 + 32260V 18p
16/450V I5p|100/50V 47p | 324 32,450V 33p
32/450V £0p (8 - 8/450V 18p | 350 + 50/325V .. 50p
25/25V 10p (8 +16/450V. . 20p 32+ 32--32[360V 43p
50/50V 10p |16 +18/450V  25p | 100 + 50 + 50/350V48p
100/25V 10p 32+ 32/350V  25p

LOW VOLTACE ELECTROLYTICS

1,2 4,5, 3. 16 £5. 30, 50, 100, 200m? 15V. 10p
500mF. 12V, 25V, 20p; 50V. 3l

25V. 3bp; 60V. 47p 100V. 70p.
2000mF. 6V. 25p; 25V. 42p; 5OV. 57p.

2500mF, 50V. 62p; 3000mF. 25V. 47p; 50V. 85p.

5000mF. 6V. 25p; 12V. 42p; 25V. 76p; 35V. 85p 50V, 8bp
CERAMIC 1pF to 0 0lmPF, 4p. Silver Mica 2 to 5000pF. 4p,
PAPER 850V-0-1 4p, 05 13p; 1mF 15p; 2mP 150V 15p.
500V-0-001 to 005 4p; 0-1 5p; 0-25 8p; 0 47 25p.

SILVER MICA_ Clase tolerance 1% 2:2-500pF 8p; 500-2-200
pF 10p; 2,700-5,800pF 20p; 6,800pF-0-01, mid 30p; each,
TWIN GAKG, “*0-0" 208pF + 176pF, 85p; Slow motion drive
385+ 385 with 25+ 25pF, 80p; 500pF standard 48p; Single
gsng 500pF, i5p; small 3-gang S00pF, -80.

SHORT WAVE, S8INGLE. 10pF 30p; 25pF 55p; S0pF 55p.
NEON PANEL INDICATORS 250V AC/DC Amoer 20p.
RESISTORS, } w.,§ w.,1w_, 1p; 2 w. 5p 10 ohms to 10 meg
HIGH STABILITY. } w. 2"/. 10 ohms to 1 meg., 10p.
Ditto 5% Preferred valuoes 10 ohms to 10 mex,, 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt,

15 watt

10 ohms to 10GK. 10p each; 2} wait, 1 obm to 8-2 ohms 10p.
GARRARD DECCADEC SP25

£18:50 v

DISCO DECK

With Stereo/Mono
Deram Cartridge
transcription

head and arm
Four speeds.
10¢in, turntable.
Anti-rumble filter
Bias compensation.
Laboratory motor.

METAL PLINTH & PLASTIC COVER
Cut out for most Garrard or
B.S.R. Most will play with £4l50
Cover e ‘:":llo"& leatherett
1l n A .,

Rtimagnetic, 124 x 165 X Tiin. POST 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH—AT SAME PRICE

MAINS TRANSFORMERS %, toi"
286p nch
£50-0-260 80 mA. 6-3v. 4 amp 415
£50-0-250 80 mA. 6 8-3v, ll or Bbv. 2a. 22 50
350-0-350 80 mA. & 3 8:3v. ll or 5v. 2a. 23-00
300-0-300v. 120mA., 6-3v. 4. C -3v, 28 £3-25
MINIATURE 200v, 200|I‘IA 8- 2 x2y X?in. ?6p
MIDGET 2207, 45 mA., 6- 3v. 2a. 2] )(2)) Sin. #0p
MINI-MAINS 20v, 100mA. 1) x 10 x 1fin. 80p
HEATER TRANS. 6-3v. 32 60p

Ditto tapped sec. 1-4 v., 2,3, 4, 5,63 v. 1} emp . 95p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2 smp. 8. 4, 5, 8, 8, 8, 10, 12, 15, 18, 24 and 80 v. £2:25
1lamp., 8.8, 10.12 186, 1B, 20, 24, 30, 36, 40, 48, 60, £2-25
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60. £3-25
5 smp. 8, 8, 10, 18, 18, 18, 20, 24, 30, 36, 40, 48, 60. £8-75
AUTO TRAN SFORMERS 115v. to 230v. or £30v. to 116v.
150w, £2-25; 300w, £6-25; 760w, £10; 100w, £14.
CHARGER TRANSFORMERS. Input 200/260v.

for 6 or 12v., 1§ amp., £1-50; 2 amp £1-80; ¥ amp. £2-50.
PULL WAVE BRIDGE CHARGER RECTIF ERS:

8 or 12v. outputs, 1§ amp. 40p; £ amp. 55p; olmp 85p

COMPLETE CHARGERS 1}A £2; 3A £3; 44 £4

LUCAS 2D85%0 Full wave Bridge 70V 6 amp 95p.

MAINS ISOLATING TRANSFORMER. Primary 0-110-
240v. Secondary 0-240v. 8 amps, 720 wa:ts, Insulsted
terminals. Varnish impregnated. Fully enclosed in stesl
case with fixiag feet. Famous make. (Value £18).

our spECIAL PRICE £ 0  Carriage 50p.

Can be used a3 800 watt Auto Transiormer 240--110v.

MINIMUM POST AND PACKING 15p

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9—6 p.m, {Wednesdays 9—1! p.m., Saturdays 9—5 p.m.)

BAKER 12in. MA JOR £9

. 30-14,500 c.p.s.. 12in.

~E double cone, wooler and
< twoeter cone together

Y o #%  with ¢ BAEER ceramio

magnet assembly having
s flux density of 14,000
ganss and o total tlux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. Voice colls
3 or 8 or 15 ohms. Post Free

Module kit, 30-17,000 c.p.s,
with tweeter, crossover,
batfie and
{nstructions. £11-50
BAKER “BIG- lOUND" SPEAKERS
‘Group 25' | ‘Group 3 ‘Group 50'
12 inch 12 inch 16 inch
£5 watt £8 35 walt £9 50 watt £20
8or8orliohm 3or8orlfohm 8 or 18 ohm

TEAK HI-F1 SPEAKER CABINETS.

For 12in. or 10in. dis sker 2013 x 9in. £0, Post 25p
For 13 x 8in. or 8in. speaker 18 > 10x 9in.  £5. Post 25p
For 10 x 8in. or 8in. speaker 18 « 8 x 6in.  £4. Post £5p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p 1t

GOODMANS 64 in. HI-FI WOOFER
8 obm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Prequency
response 30-12,000 cps.Ideal P.A. Cﬁ:mnl

Hi-Fi Enclotures Systems, etc.

X
ELAC CONE TWEETER —
The moving coll diaphragm gives a good
radistion pattern to the higher irequencies
and & smooth extension of total response
from 1,000 cps to 18,000 cps. 8ize 3} x
3¢ x Bin. desp. Rating 10 watts. 3 ohm

or 15 ohm models. £ l .90 ety
o8 12

SPEAKER COVERING MATERIALS. Samples Large S.A.E,
Horn Tweeters 2-16kc/s, 10W 8 ohm or 16 ohm 2£1-50.
De Luxe Horn Tweeters 2-18 Ko/s. 16W, 15 obm £3,
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 16 ohm 85p,
LOUDSPEAKERS P.M. 8 OHMS. 7 x 4in, £1-25; 8}in. 21-50;
8 x b5in. £1-80;8 x 2yin. 80p 8 in. £1-75; 10 x 6in. £1 80.
SPECIAL OFFER! 80 obm 2{in.; 2{in.; 85 ohm, 2in.; 3in.
25 ohm, 2}ip. dia.; 3in. dia.; 6 x din.; EACH
15 ohm. S1is. dia.; 6 4in.; 7 x 4in.;8 x Sin. TYPE
3 ohm, 2}ip., 2Iin 3iin., Bin, dia.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in. diameter 4 watt; 10in. § watt: 12in, 8 watt 8 or 8 or
18 ohm models £2-20 each. Post 16p.

VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p.
5 WATT MJLTI-RATIO, 3, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 Inputs sprech and
music. Mixing facilities.
Responee 10-30,000 cps. Matches
all joudspeskers. A.C. 200/250V,
Separate Trable and Bass Controls,
Guaranteed. Details 8.AE.

BARGAIX AM TUNER. Medium Wave. £4_9s
Trinsistor Superhet. Perrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MOXO MIXER
Add mausice) highlights and sound eflects to recordings.
Will mix Microphone, records, tape and tnner £3'95

with separate controls into singie onlpnt 9 voit.
BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 9 volt

STEREO VERSION OF ABOVE £3-9

Printed Circalt. Calibrated slide dial tuni

erl:nenl Casinet. s‘iur;x l;ael S £I4 85
BARGAIN F) TUNER 83 above less cabinet  £9-85
BARGAIN 3 WATT AMPLIFIER. 4 Traosistor  £4,5()

Push-Puil Ready built, with volume control. 8v.

COAXIAL PLUG 8p. PANEL SOCKErS 6p. LINE 18p
OUTLEYT BOXES, SURFACE OR PLUSH 25p,
BALANCED TWIN RIBBON FEEDER 300 obms, 5p yard.
JACK SOCEET S5td. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 40p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 18p: 3-5mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN ROCKETS Lead
3-pin 18p; S-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS bp.

E.M.I. TAPE MOTORS Post 15p.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
185mA. Spindle 0-187 x 0-7bin Ll.ls
Size 33 2} x &ilo. ({Hustrated)

E.M.I. GRAM MOTORS
180v. or 240v. A.C. 1.200 r.p.m. £ pole
70mA. Spindle t x ip. Size 75
2] x 2} x flin.  Post 16p P
CALLERS WELCOME

IMtustrated Colour Brochure, Radio Books & Component Lists 10p, (Export: Ramit cash and extra postage.) Buses 50. 68, 159 Rail Selhurst. Tel. 01-684-1665
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Everyday Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi-display—£6-00 per single column inch. Advertisements must be prepaid
and addressed to Classified Advertisements Department, “EVERYDAY ELECTRONICS,” I.P.C. Magazines Ltd,, Fleetway House,

Farringdon Street, London EC4A 4AD.

RECEIVERS and COMPONENTS

SOUND SUPPLIES
{Electronics) Co. Ltd.
P.A. EQUIPMENT. Marshall amps. instruments
and lunurs etc., TOA and Eagle amps and
accessories. Reslo mics, etc,
COMPONENTS, Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor,
Power packs and car droppen for the cassette
recorder or radio,
S.A.E, for list and enquiries. P.A, list I5p.
12 Smarts Lane, Loughton, Essex
Tal. 01-508 2715 Closed all day Thursday

FOR ALL YOUR Electronic Com-
ponent requirements. Send for free list
to B.C. Electronic Su Splles, Regent
Road, Huddersfield H

BOOKS

*“HOW TO LISTEN TO THE WORLD
1973, £1-90. *World Radio TV Hand-
book’’, published December, £2-80, post
(first class) 10p each, David McGarva,
Box 114J), Edinburgh EH1 1HP.

HOLIDAYS

HOLIDAY FOR_ BOYS 14/16 years,
Summer 1973. Tuition and practical
work in electronics (and tape record-
ing), engineering (Karting), and
Ehotogr‘e’ly y; 11 days in Norfolk—
17-50. Write for free brochure: Inter-
School Christian Fellowship, c/o 1
Hubbard Road, London, SE27 9PJ.

COMPUTER PANELS 5BC108, diodes, 4-50p
post 100, PANELS WITH SILICON AND GERM/
ANS. at least 50. 6—£1-00 post 15p. UNIT
WITH 4-LA2 POT CORES CAPS 50p post 15p.
1Cs 7400 SERIES ON PANEL(S) 10—T75p post 10p.
FALLOUTS 5—13p. ORP12 on panel ez equipt.
3%p cp. WIRE ENDED NEONS 10—43p, 207
post 8p. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
LB ASSORTED COMPONENTS £1-50 cp.

J.W.8. RADIO
bt} HAYFIELD ROAD SALFORD $§LANCS
MAIL ORDER ONLY

MINI MAINS PACK KIT. Safe
double wound mini transformer,
silicon rects., 1,000sF smoothing. De-
livers 9V d.c, 120 mA. Components
with data sheet; pack buildable to
slze of PP6, etc., battery. £0-90+

ost Sp. By mail only from
AMAT ON1X LTD., 396 Selsdon
Flg?id South Croydon, Surrey, CR2
ODE.

NEW MODEL V.H.F. KIT Mk 2

Our latest kit. Improved deslgn and performance
plus extra amplifier stage, vecolvu aircraft,
amateurs, mobile, radlo 2, 3, 4, etc., this novel
littie set will give you endless houu o! pleasure
and can be bullt in one evening. Powered by
9 volt battery, complete with easy to follow In-
struction and bullt in jack socket for use with
sarphones or amplifier.

Ontly £3-50 4 p. & p. 10p U.K. only.
1]} d I of sel d kits and com-
ponents. 13p P. & P. free.
Galleon Trading Co., Dept E.E.
12 Burrs le.
Corringha
Stanford- h—Hopo. Essex.

LOGIC POWER SUPPLY. 5v-1A d.c. power supply
with overload and short circuit protection, works
from 220V or 240V 50Hz a.c. mains input, brand
new and tested. Output voltage of 5-0V +-0-25V u
ideal for DTLJTTL d circuits. M

on a §” by 3" printed circuit cand, the EEs 5010 is
economlically priced at £8-00 each, post freel

EVANS ELECTRONIC SUPPLIES, 26 Devonshire
Road, Bristol B86 7HJ.

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5 with free
Fault-Finding Guide, orders/
enquiries. atalogue ‘Hamilton
Radio, 47 Bohemia Road t. Leonards,
Sussex. Telephone Hastmgs 29066.
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SITUATIONS VACANT

£50p.w.
can be yours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you lrain as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 | p.a.
After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’‘phone
TODAY, without obligation.
London Computer Operators
Training Centre
P9, Oxford House

9-15, Oxford Street, W.1.

Telephone: 01-734 2874

127, The Piazza, Dept. P9,
Piccadilly Plaza. Manchester 1.

Telephone: 061-236 2935

MISCELLANEOUS

PSYCHEDELIC
MINI-STROBE

very POWERFUL, POCKET-SIZED
STROBE LIGHT that {s SELF-CONTAIN-
ED and you can take anywhere. Go to
parties and really BRAIN-FREEZE them
with DAZZLING PSYCHEDELIC EFFECTS
and STOP-MOTION FLASHES. Boffin's
new MINI-STORE kit constitutes a fully
solid-state electronic device which is
COMPLETE with FUTURISTIC case/
reflector unit, printed-circuit-board, elect-
tronics, and source-lamp—the only extra
is a battery which you can buy locally. The
whole thing can be easily bullt in a fsw
hours. A veritable FLICKERING FAS-
CINATOR! Adjustable flagh-rate.
GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET-
LIGHTNINGI

SEND £1:95 for YOUR MINI-STROBE.

To: Boffin Projects, 4 Cunclifie Road,
Stoneleigh, Ewell, Surtey.

RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
S50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF-
VHF televisions £7-50, carr. £1-50p.
S.A.E. for leaflets. VELCO ELEC-
TRONICS, Bridge Street, Ramsbottom,
Bury, Lancs.

AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE
EXAMINATIONS
because this Ministry Approved transmitcer/
receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won't
be heard by conventional means. Actually it’s
TWO KITS IN ONE because you get the
prmted-:lr:uu boards and components for both
the cransmitter AND receiver. You're going to
find cthis project REALLY FUN-TO-BUILD with
the EASY-TO.FOLLOW instructions. An
exctremely flexible design with quite an AMAZ-
ING RANGE—has obvious applications for
SCHOOL PROJECTS, LANGUAGE LABORA-

TORIES, SCOUT CAMPS, e
GET YOURS! SEND £S~$0 NOW
S.A.E. for details
To: BOFFIN PROJECTS, DEPT. KEE,
;UCUN#IFFE ROAD, STONELEIGH, EWELL,

KITS BUILT
Radio, Hi-Fi, Test Gear, etc.

Also equip buile co published
designs or your specification.

A. Woodrow, 3| Crowland Walk,
Morden, Surrey.

Versatile
10 in

s

omprising
@® AC & DC Voltmeter @ Audio Generator
@® Ohm Meter @ Resistance Substitution

@ Capacitance Substitution ® DC
Ammeter @ Battery Supply @ RF Signal
Generator @ RF Field Strength tndicator

testing, Guaranteed, money £1 1 '25

back if not satisfied. +25p. p&p
Cash with order of send s.a.e. for lllustrated data sheetfo:

J- H. ASSOCIATES LTD. (Dept. EE)
Crickelfleld Lane, Bishop's Slorlford, Herls.

This new, unique Instrument
combines all you need for

THIS MONTHS
BARGAINS

100 8q ins (min) packs of mixed vovobonrd only
£1-13p, post/packing free. C.W.O.

LAWRENCE ELECTRONICS
5 Rialto Buildings, Salford 7.  Tel. 081-773-3953

PLEASE MENTION
EVERYDAY ELECTRONICS
WHEN REPLYING TO ADVERTISEMENTS

WANTED

WANTED to borrow or buy, the first
five issues of Everyday Electronics.
Cost price paid either way. Box 4

Everyday Electronics, January 1973



DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-
mately 10 reva. to
maximum. Fuoll power at
all ¢ s by finger-tip
control. Kit includes all
parts, case, everything and
full instructions. #1-80 plue
13p post and insurance
Made up model also u.u-
able. £2-25 plus 13p post & p.

MAINS OPERATED CONTACTOR
220/240v. 80 cycle solenoid
with laminated core so very
sllent in operation. Cioses 4
eircuits each rated at 10 amps,
Extremely well made by a
German Electrical Company.
Overall size 23 X 2 x 2in.
8150 esch,
NEED A SPECIAL SWITCH?
Double Lea! Contact. Very slight pressure closes
both contacts. 8p each, 60p
doz. Plastic pushrod suit-
able for operating, 5p each,
0[] 45p doz.

MAINS TRANSISTOR POWER
PACK

d to operate stor seta and ampll-
fiers. Adjustable output 6v., 9v., 12 voits for up
to 500mA (clasa B working). Takes the place of
sny of tne followlng batteries: PP1, PP3, PP4,
PP8, PP7, PP9, and others. Kit comprises: mains
transformer mtlﬂer smoothing and reaistor
condensers and instructions. Real snip at oaly
41 plus 20p poatage.

MICRO SWITCH

5 amp changeover contacta, 10p

each. 10 for §0p. 15 amp. Model

18p each or £1-08 doz.
MINIATURE
WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—3
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at 80p
each #1:80 for ten, your assortment.

KITS FOR PREVIOUS PROJECTS

Unless otherwise stated, kita cootain elec-

tronic parts only, The case and special

items can be obtained locally. Also batteries

are not included, Kits may he returned

for refund it construction bhas not been

started. We reserve the right to substitute

components should detiveries he protracted

20 as to avoid undue delay.

Reprints of projects avallable 1 for IO'.

3 tor 80p or 6 for £1-00, post paid.

HOME SENTINEL INTRUDER ALARM £3-75
"SNAP INDICATOR ...........cvuveeennn 75p
WINDSCREEN WIPER CONTROL...£2-25
RECORD PLAYER................. veer £5:50
(amplifier eompomu ornly)
DEMO DEC .
FUZZ BOX .
PHOTOGRAPHIC COLOUR
TEMPERATURE METER ...
ASTRON RADIO
REMOTE TEMPERATURE
COMPARATOR
ELECTRO LAUGH
RAIN WARNING ALARM .
WA-WA PEDAL ....
SIGNAL INJECTOR ..
SOIL MOISTURE METER
SIMPLE CALCULATOR ..
DC POWER SUPPLY .
BABY ALARM
AUDIO TONE GENERATOR ..
METAL LOCATOR.
LIGHT TO SOUND CONVERTER
THRU LENS LIGHTMETER ....
DRILL SPEED CONTROLLER
ELECTRONOME . ......
SHAVER INVERTER
L.R. BURGLAR ALARM
L & M RADIO TUNER

TAPE POWER SUPPLY MA . £2:00

CAR ...... €110
ELECTRONIC HOUSE-TMP £2-75
REACTORMATIC £3-00
RADIO CONTROL TRANSMITTER ...£5:50
BITSAVER ...............oeoveeeees €150

Size approx. 6}° x 31 x 2°
deep with brass inserts Ia
four corners and bakelite

ments and special rigs, ete. Price
459 each.

BAKELITE INSTRUMENT
CASE

HONEYWELL PROGRAMMER
Thie le & drum type timing device, the
drum being callibrated in equal divislons

for ewitch nan( purposes wlth trips
which are
They are also arranged to lllﬂ' 2 opera-
tions per switch per rotation. There are 15
changeover micro switches each of 10 amp
type operated by the trips thus 15 circuits may
be changed per revolution. Drive motor is
mains operated 5 revs per min. Some of the many
uses of this timer are Machinery control, Boiler ﬂrln(. Dispenaing and Vending
machines, Display light:ng snimated sna signs, Bignalling, etc. Price from
makers probahly over £10 each. Bpecial snip price 8575 plus 25p post snd
fnsurance. Don’t miss th.a terrific bargain.

ICE WARNING
RADIO CONTROL RECEIVER

To receive for these proj send the quoted approx. price.
Any cash difterence will be made up.

THYRISTOR LIGHT DIMMER

For any lamp np to 600 watt. Mounted on switch plate
to 6t in place of standard switch. Virtually no radio inter-
ferences. Price £2:88 plus 20p post and insurance.

MULLARD AUDIO AMPLIFIERS
All in module (orm. each ready bullt eompleu with heat
eloks and tags, data
Mode] 1168 500m watt power output 75p.
Model 1172 750m watt power ontput 85p.
odel EP9000 4 watt power output #1-85.
EP9001 Btereo preamp £1-85.
10% discount if 10 or more urdered.

THIS MONTH'S SNIP

PROCESS TIME CONTROLLER
Made by Smiths. Motorised and mains driven In
metal case with glase front and chrome surround.
Covers a period of 18 hours. During this 18 hours
the controlled device can be made to switch an
for & period of 15 minutes to 3 bhours. Probable
cost from Bmiths over £6. Bpecial snip prho
£1-60 plus 20p post and insurance.

RADIO STETHOSCOPE

Eagiest way to fanlt ind—traces signal from aerlal
to speaker—when signal stops you've found the
fault. Use it on Radlo, TV

ampiifier, anything — com-

plete kit comprises two specia)

transistors and all parts tnclu-

ding probe tube and crystal

sarplece. £8 twin etetho-

set instead of urpleoe k(1]

axtra—poet and ins. 26p.

" ELECTRIC TIME SWITCH
'—-—n Made by Bmiths these are A.C. mains operated. XOT
CLOCKWORK. Ideal for mounting on rack or shelf or can
be bailt into box with 13A socket. 2 completely adjustable
time periods per 24 hours. 5 amp change-over contacts will
awitch circult on or off during these periods £8-50 post and
ins. 23p. Additioual time contacta 30p pair.

ATLAS
TWENTYLITE
Fluorescent lighting unita

ith polyester choke and finished white enamel.

2t model, idea) kitchen, bedroom, hallway, porch, loft ete. With tube
assembled ready to instal, #1:99.

STANDARD WAFER SWITCHES =

Btandard size 1}° wafer—sllver-plated 5-amp oontact,

standard §* spindle 2° long—with lecking washer and nuot.

No. of Poles 2way 3 way 4 way 6 way 6 way 8 way 9 way 10way 12way

1 pole 4y &p 40 Wy 40p 40p 40p 40p

2 poles 40p 40p 40p 400 40p 40p 40» 0 O

3 poles 40p 40p 40p 40p 70p 70p 70p BSp BSp

4 poles 40p 40p 40p 0 70p 70p 2180 8120

§ poles 40p 40p 70p 70p 05 B6p 65y 8145 8145

6 poles W 70 0 0 “& 95p “& 41-70 8178

7 poles 70p 709 70p 95p 81-50 81-90 41-30 4195 4198

8 poles 700 70p 70p 95p 8190 21-20 41-90 #3290 43-20

9 poles 70p 709 95p O5p A1-45 4145 41-45 2345 £8-45

10 poles 700 70p 95p £1-90 A1-45 £1-45 41-45 23-70 2370

11 poles 700 050 05y 8190 £1-70 £1-70 £1-70 8395 £8-98

12 poles 70p 05p 95p 4190 £1-70 £1-70 $1-70 £3-90 £3-20

CENTRIFUGAL BLOWER

Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but speclally built for quiet
running—driven by cushioned induction motor with

using clamp. Ideal for cooling electrical equipment or
fitting into s cooker hood, film drying cablnet or for
removing flux smoke when goldering etc. etc. A real
bargain at #1-85.

BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
Kver Ready and otbers, most of which are zinc carbon
types but also mercury mangansse—nicad —sliver oxide
and alkaline baueﬂe- y be tested. The tester puts a
dummy load on the b.tury and the meter scale indicates
ths oondition depending upon which section the Inur
rests. The section reads *re; " “weak™ or |

tester is complete in ita case, size 33° x 6}° x 3° 'll-h lud.l

postage.

and prods. Pdecnuphum

BATTERY CHARGER KIT
Comprising 6 amp 12V _mains tre. and rectifier
with wiring d #2175 + 20p P. & P.

lagram.
BLACK HEAT ELEMENTS
1deal for making convectors and stmilar devices
Two jolned in series approx. 1KW. Price 75p
per pr.

EXTRACTOR FAN
Cleans the air at the rate of
-\ 10,000 cubic ft. per honr
Bultable for kitchens, bath

Kit comprises motor, fan
hiades, sheet steel casing, pull
switch. mains connector, and
ﬂxln. brackets. £2-50 + 20p
P. & P.

CD CAR IGNITION
syetem which has
proved to be amazingly

This
emclent We offer k|::.‘ f
of
BLECTROMIC IGMITION arts PW. Cirenit

4505 phu 20p p. & p.
Deluxe mode! with pre pared circuit board $6-96.
‘When ordering please state whether for positive
or negative systemas.

. POWER PACKS

Made for driving racing cars, meccano models
and battery motors ete. direct from the mains.

y insulated and tamper proof. Btandard
model £2-50, ditto with nvenlu switch £3-50
o, ;;lth reversing switch and ‘speed controtler

SPIT MOTOR

200-250V induction motor, driving a carter gear-
bax with & 1,” mn.nu( drive -luu runnln( at
5 revs pm. 1 for also
for driving modeb—vlndmuh coloured disc
lighting effects etc. #1-85 plus 20p post and ins

AUTO TRANSFORMER

220-240V. Becondary 110-120V, well
bullt and varnish impregnated. 250 watt inter-
outtent rating. 150 watt continuous rating.
Blze approx, 3}* x 3% x 3. 41-00 4+ 20p poet & ins

SOLDER

GUN
A must for every busy man, gives
almost instant hent also illumi-
pated job. 100 watt $3-23 plus post
and ins. 20n. B1G JOB 250 wait
model £4-75 pius post and ins.40p.

0-8 AMMETER
2la equare full vision for flush
mounting. Moving iron instrument.
Ideal for charger. Price 60p each,
10 tor £5-40.

—"  TELESCOPIC

/’ AERIAL
for portable, car radio or

- transmitter. Cbrome plated—
sectlons, extends from 7§ to

47in. Hole in bottom for 6BA acrew.

38y. KNUCKLED MODEL FOR F.M. 50p.

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal

detector as the circuit in Prac tical
Wireless, August issue. £2-05 pins
20p post and insurance
IMMERSION HEATERS 8Y
Btandard fitting for
demestic water
tanks, made by the
fan.ous Remploy
washers sultabie for 200-240 voits
A.C. Depth into tank 11", 2kw. £1-50 plus
20p each post snd insuarance.
MAINS OPERATED SOLENOIDS
m
but powertul 1° puli
—approx. alze 1§ x
13 x 13° 60p.
Mode| mll l‘ pull
x if°

REMPLOY
=EB
Oonn;puy Complete
Model —- small
Bize 2§° x

76p.

Model TT10 13° pull size 3 x 2} x 2° 51-80 plus
20p post and Insurance.

RESETTABLE FUSE
How loang does it take you to renew a
fuse? Time yourself when next one
blowa. Then reckoning your time at
&1 per hour see how quickly our
resettable fuse (auto circuit breaker)
will pay for itself. Price only £1 each or
10 for £28-00 lpodty 5, 10 or 15 amp—eimply At
in plece of nwit

Where postage is not stated then orders
over 25 are post free. Below 25 add 20p
Semiconductors add 5p post. Over &1 poet
free. B.A.E. with enquiries please.

Everyday Electronics, January 1973

J. BULL (ELEGTRIGAL) LTD.

(Dept. E.E.), 7 Park Street, Croydon CRO 1YD
Callers to: 102/3 Tamworth Road, CROYDON.
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(As uned in
SYSTEM 800"

channel

Bize 12}° x 63" x 2",

Mk, 11 Verslon available wilh Teak

PREMIER 800
STEREO AMPLIFIER

A truly high quatity stereo aioplifier
specification, compare the price. Output: 5 watta per
Frequency response: 30-20,000 Hz
Distortion: [ % Qutput Impedance 8 ohms nom. Inputs

Btereo headphone socket. Attractive slim line design
ULlack leatherette cahinet with aluininlum front panel.

ONLY £1 5'00 Carr. 30p.

SYSTEM *“800""

PREMIER HI-FI STEREO

~
1

Consists of the Preinier 800 Mk 11 all transistor stereo amotitier (described
left) Garrard auto/manual record player unit fAitted aterecfmono cartridge
with diamond stylus and mounted in teak tinish piinth wifh cover and two

cloth front

Volume, Bal

aystems. A

plug in and play. The 800 Mk 11 amplifier has an output

of 5 walts per channel with inputa for ceramic and

magnetic plick-up. tape and tuner also tape output

nocket and headphone nocket. Controlu: Bass, Treble,
| Monol8

¥ comnpl and supp ready to

switch,

compafe the

ofin x 6in x 21in.

2 db.

equalised ta R.J.A.A. Magnetic 4mV. Ceraniic lv(DOm. SYSTEM “TWO"
Tuner 100mV. Tape 100mV. Tape out 150mV. hin bove b th
sockets for Inputs and outputs. Cotitrols: Bass, Treble, :m::u "lmn‘:t ‘:I1k
Volume, Balance, S8clector. Monof8tereo awitch. finish londnpenkers,

Garrard 8123 Mk. 111
and magnetic cartridge.

£45-00

Finish Cabinet.

Headphone socket. Power on/
off. Teak finish cabinet with
aluminlum front panel. Blze

£35°00

Carr. £1:75

SYSTEM *‘THREE”

This consists of KLINGER KC903 stereo amplitier giving 6
watts rma per channe! with Bass, Treble, Volume and

SYSTEMS

FREE

£16-25. Carr. 50p.

Carr. £1-75 the matching systen.

Balance Controls. Inputa for agnetle and Ceramic vick-up, LEADS

tuner, tape in and out. Bterec headphone nocket. finrrard AND PLUGS

8P23 Mk. UI in teak fnlsh plinth with cover and Stted

Sonotone 9TAHCD diamonil stereo cartridge. A palr of SUPPLIED

1M F Speakers siza 18" x I8,° » Carr. WITH ALL
9" fitted EMI unlits compl:te £1-75 SYSTEMS

PREMIER PARAGON

STEREO HI-FI AMPLIFIER

(iives the best pos-
sible reproduction of

records, radio and
tape at a reasonable
price.

Fitted with all the
controln and facllitles
vou're ever likely to
want, the Paragon
Rives yon a degree of
sopluaticatlon that is usually only found with amplifiers
costing twice its price. It has b aml treble niide con-
trols, volume and balance knobs, and eight push-buttons.
There's also a standard stereo jack socket on the front
panel, plun a ceramic/magnetic cartridge switch and a
mains outlet socket on the hack panel

Apecifications 10 + 10 watts Into 8 obmes. Power{frequency
response: 0dB 10 watts into 8 ohina -3dB 20tz - 28K Hz.
Distortion typically less than 0-23%,. Inputs for Magnetic
phono (4m V) Ceramic phono (66mV) Radio/Tape {(100n1 V).
Higb and low Nlters. Teak finish cabinet. Bize: 12§°

o0 2 £32-00 P & 1. cop.
Premier Stereo System ‘89°

Consixtsa of the Premicr Paragon Btereo Amplifler,
Qarrard 8P25/11 in teak ftinish plinth with cover and
Ntted Golidring (%00 xterev magnetic cartridge plus a
pair of Marsden 1lall Annex 100 Liudspeaker Rystems.

£69 50
Insurance £1-70
Compiete with Free leads and plugn.

WELLER “EXPERT" SOLDER
» GUN. Baves time and simplifies

soldering in the home and service
dept. Two position trigger givesinstant

ST R 3eg5

50p

“Litesold™ Soldering Irai. Lightseighl 5 pencil bit
ldeal for reguiar bench use aml arcund the home. 23
watty. 240 volt A.C. £1-80 I'. & P. 161

E.M.I. 13 x8in.
HI-FI SPEAKERS

Fitted two 2{in tweeters and
croasovrer hetwork. lmpedance
M or 15 ohm. landling capa-
city 10W. Brand new.

£3:47 o

PREMIER HI-FI OFFERS
S8 Rmetierveae £38:50

£5500
£25'50
£22:00
£15°00

GARRARD B8P25 MK
IHl BINGLE RECORD
PLAYER FITTED
CGOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE, COMPLETE
IN TEAK PLINTH
WITH COVER.

Total list price over £34.

PREMIER PRICE

£17-95

Rogers Ravensbourne
Stereo Amplifier teak

Metrosound ST20E
Stereo Amplifier teak
Goldring GLT2
less cartridge
Garrard SP25 111 with
Goldring GB00 cartridge

F. & I'. 10p extra any of above:

METER BARGAIN
MODEL @iT-800 MULTIMETER

A precision made pocket sized test
meter, idealls suited for testing elec-
tronic circults or electronic appilances.
Supplied coipiete with test lead and
batteries. RANGEB-——DC Voltages: 10,
80, 230, 1,000V (1,000 opV). AC Volt-
age: 10, 50, 250, 1.000V (1,0000pV).
DC Current: 1mA, 100mA. Resistance:
0-130K ohms. Decibel: —10 to +22db
at AC 10V range) £2-47, P. & P, 20p.

HI-FI STEREO
HEADPHONES

Designed to the highent
porsible standard. Fitted
2{in. speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohma impedance. Com-
plete with 61t jead and
stereo jack piug.

£2:4715 "

VERITAS V.149 MIXER
Battery operated 4-channel audio mizer providing four
separate inputs. 8ize 6 x 3 » 2in. sultable for crystai miero-
phoune low impedance micro-
phope, with transformer,

P. & P, 60p

Garrard 2025 T/C with
Stereo Ceramic Cartridge

£8-50

Garrard 2025 T/C with P. & P top
Stereo Ceramic Cartridge .
ready wired in teak plinth £1 2 45

with cover P

CARTRIDGE BARGAINS!
Goldring GBOOH £5.00; G800 £5.50; G8OOE

& P£

£9.50; P.&P.10p

P. &P £} radlo, tape, etc. Max. input
1-6», Max, output 2:6v. Galn
6 di3. Btandard jack Pplug
B socket inpute, phonopl
Garrard AP76 with = output. Attractive it
qBOO,‘ready wired to § £29 50 wood graln finish case.
pin Din in plinth with MONO £3 STEREO £3.47
cover P.& P 51 MODEL MODEL P.&a P 15p
Garrard AP76 -
less cartridge P.& P. 60y £1 8 80 E e M " l .
Garrard 40t LOW NOISE
Transcription Unit £26'60 COASSETTES

SPECIALLY MANUFACTURED IN TUS.A.

“VERITONE" RECORDING TAPE

FROM EXTRA STRONG
PRE-STRETCHED MATERIAL, THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permianent base. Highly resiatant to break-
age, moisture, heat, cold or humldity. High polixhed splice free finish. 8mooth

in library cases

C60 (List 71p) 45p
C90 (List 9Rp) 65p
C120(LIst £1-48,85p
& P.10p

LOW-NOISE
COMPACT CASSETTES
Screw fixing—fully guaranteed.
In Library cases.
EACH| 3 for | 6 for

cs0

10 for

output throughout the entire andio range. Double wrapped-attractively boxed. 29') Blp (I '56 Q-SO
TI3 3 480° POLYESTER &p DTS 8i° 1600° POLYESTER {112 - =
DT3 34 600° POLYESTER 57p TTé 51 2400° POLYES -

SPS & 60v' P.VC. 42p SP7 7 1200° P.V.C. 62p €90 40p | £1-11 | £2-16 | £3-50
LPs 8 90 ACETATE =~ 30 LP7 3 18000 ACETATE  78p I —
DT5 & 1200' POLYES 75 DT 7° 2400° YESTER £1-

LP6 51- 1200° ACETATE 755 TT7 7° 3600° POLYESTER £2:50 €120 52p £1-40 | £2-76 | £4-50

TAPE SPOOLS 3° 8p, 5°, 53', 7° 0p.
Post and I'acking 3° op, 5° ,31°. 8p, 7° 10p (3 reels and over Post Free). L

PREMIER RADI

Tel:01-636 3451

P. & P. 10p each (3 and 0\_1r 13p)

W 1400 roms rsnI 10 PO |

| «=oxfoRD ST
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Build yourselfaTRANSISTOR RADIO

WITH AFTER SALES SERVICE
ROAMER 10 WITH VHF INCLUDING AIRGRAFT

10 TRANSISTORS.3 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF Total buildi t
AND' LOCAL STATIONS ALSO AIRCRAFT BAND ' ot3! building cost L
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Teieacoplc Aerial, £ 8.50 b T

tor peak short wave and VI F Iistening. Push I'ull output using 600inw Transistors. e M&t gt
Car Aerial and Tape Record Sockets. 10 Transistors plus 3 Diodes. Fine tone moving feilam, &g"’-” E¥ —afrrc
coil speaker. Ganged Tuning Condenser with VHF section. 8eparate coil for Air- P. P. & Ins. 50p . "‘Wﬁﬂw
craft Band. Volume onfoff. Wave Change and tone Control. Attractive Caaue in black with sE .
ailver blocklng. Bize 97 7* % 4°. Eawy to follow inatructions and diagrams. Parts
price llst and easy build plans 30p (FREE with parts). Earpiece with plog and switched
socket for private listening 30p extra.

{Overseas P. & P. £1)

EIGHT
Mk |

6 Tunable Wuve.
bands: MW, LW,

MK Iv BW1, BW2, 8W3,
& ‘ Trawler,band plus

NOW WITH an extra Medium
waveband for
easier tunin

VARIABLE 7 Tunabe Wave. of Lulembour:

TONE CONTROL tanda: MW 1, MW2, etc. Bennitive fer:

;“‘:3 8\;].1 8\\|2, riterod aerialand

Wav LMW W2, LW, BWI, BW any [l telescopic arrisl

;\Eg":,:l; T‘r::,f:r“l';l:m,\'l l‘h:i'ltmhyzl-"elr}u; B]{oq;‘:eri:i Band. Kxira Medjum waveband provides emsler tuning tor Short Waves.

for MW and LW. Retractable chrome plated Tele- of Radio Luzembourg, etc. Built in ferrite rod aerial 3in. Speaker. 8
scoplc aerial for Sbort Waves. Push pull output using for MW and LW. Retractable 4 section 24in. chrome stages - 6 transistors and 2 aioaes Attractive black.
600mW transistors. Car aerlal and Tape record socketn plated telesce pic serial for 8. Socket for Zar Aerial. case with red grille, dial and black knobs with polisbed
Belentivity nwitch. 8 tranistors plun 3 dlodes. Fine tone Poveriulfpumul) output[7itranslalocg atul, 2 djoded, metal inserts. Size 9 X 8 X 2{in. approx. Easy bulid
movinug coll speaker. Air spaced ganged tuning con- ?::m':":a"l‘l‘j“::f ‘;9‘;:“;&'/::7;‘" A::m:s;c:"d“:ﬁ\_c plans and parts price list 15p (FREE with parts).

denser. Volume/on/foff, tuning, wave change and tone . N . ot
controls. Attractive case In rich chestnut shade with change conlrla. Attractive case with carrxing handle Total building costs £3l98 P.P. &
8ize 9 x 7 > 4in. approx. Eaay to follow Lastructions (Oversean P. & P. £1) Ins. 20p

gold Llocking. Size 9 x 7 x 4in. approx. Easy to and di
agranw. Parts price list and easy build plans
follow instructions and diagrams. Parts Price List 16p (FREE with parts).

and Easy Bulld Plans 26p (FREE with parts). ¥
Earpiece with plug and switched socket for private l’i:;:;l:lenc: ““)g’;x‘::}‘;l and switchea socket or private

listeniog 30p extra. [
Total building costs

:’)?:r:tht:iidli_.ng,cos( £6.98 ll";n!."‘:p_ (Overseas P. & P.£1) £5.98 ﬁ}.Pkgp. TRANS

TRANSONA EIGHT
FIVE

S TRANSISTORS

POCKET
FIVE

3 Tunable Wavebands:

8 TRANSISTORS
and 3 DIODES
6 Tunable Warve-

bands: MW, LW,
BW1, BW2, 8W3

MW, LW, Travler Band AND 2 DIODES ¢ anc Trawler Band.

with extended M.W. N Beraitive fertite roxd aerial for M.W. and L.W. Tele-
band for easier tuning scoplc aerial for Bhort Waves. 3in. 8peaker. 8 improved
of Luxembourg, etec. 3 Tunable Wavebande: MW, LW and Trawler Band. type transistors plus 3 diodes. Attractive case in
7 stages—3 transistors and 2 diodes, 7 stage—5 transistors and ¢ diodea, ferrite rod aerial. black with red grille, dlal and black knobs with polished
supersensitive ferrite rod aeriai, fine tuning comdenser volume contrel, fne tone metal inserts. Bize 9 X 53 X 2{in. approx. Push pull
tone moving coil speaker. Attractive black and gold moving coil speaker. Attractive case with red speaker § output. Battery leer switch for ded battery
case. Blze 63 X 1§ X 3jin. Easy bujld plans and grille. Bize 6} x 44 x 1}in. Easy build plans and ¢ life. Ample power to drive a larger speaker. Parts
parts price list 10p (FREE with parts). partas price list 10p (FREE with parts). price iist and easy build plans 25p (FREE with parts).

Total building costs P.P. & Total building costs PP & Total building costs P.P. &
(Overseas P. & P. 83p) £2 a 29 Ins.23p (Overncas P. & P. 63p) £2'50 lus. 24p (Orersess P. & P. £1) £4.48 Ins. 32p

RADIO EXCHANGE CO

NEW! “EDU-KIT”

[}
o’ EADTO AT _ | 61a HIGH STREET, BEDFORD. Tel. 0234 62367 |
M EASY STAGE DIAGFAMS. FIVE

ANCLUDING MASBTER. UNIT TO I enclose £. ... please send items marked
COMPONENTS INCLUDE:

0
|
|
|
Tuning Condenser: 2 Volumne Conrrols: 2 8lider l ROAMER TEN D ROAMER SEVEN
|
|
|
|

Aerial: 3 Plugs and Bockets: Battey Cllps: 4 Tag
Boards: Balanced Armature Uait 10 Transistors:
Diodea: Resistors: Capacitors: Cnree §” Knobs.
Units once constructed are detachable

from Master Unit, e1ab ing them to be

stored for futcre use. Ideal for

ROAMER EIGHT []  TRANS EIGHT

TRANSONA FVE[] ROAMER SIX
POCKET FIVE [] EDU-KIT

1 thons inereated n ra: toconstruction | Parts price list and plans for

All parts including £5.50 ;. P.”& : Name
ne, P

a
a
a
a

Case and Plans
{Oversean P. & P. £1)

IAddress S e e
FULL AFTER . " i
SALES side entrance ‘‘Lavelis’’ Shop l
SERVICE ,2.304.30 Mon.—Fri. 9-12 Sat. > . e~ (Dept. E.E.15.))

R [ e e e e o e ) e o e [



U.K's LARGEST ELECTRONICS CENTRES!
HENHY 3 Hﬁmﬂ “n. EDGWARE ROAD, LONDON, W.2.

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736
309 PA - DISCO pLIGHTING HIGH POWER SOUND 01-723 6963

303 BARGAIN STORE SPEC AL OFFERS

All Mail to: 303, Edgware Rd.. London, W2 1BW

ALL YOUR ELECTRONIC REQUIRENMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF.

BUILD

e 1EXAN

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

v FREE TEAK CABINET

with com-

plete kits!
FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.

Special Gardeners low field slim line transformer.
Fibre glass PC panel, Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION

FACILITIES. On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag. P,
Radio Tuner, Aux. Can be alterad for Mic., Tape, Tape-head, etc
(Pares list Re(. 20 on request).

Constructional details Ref. No. 21 30p

(As featured in “‘Proctical Wireless"®
Moy to August 1972)

SPECIAL (o
KIT PRICE y % SLIM
DESIGN WITH
£28-50 °&° Overail <hasis size
45p 144" x 6" x 2" high

COMPLETE WITH FREE TEAK CABINET
Designer opproved kits distributed by Henrys!

RECORD DECKS
CHASSIS (POST_S0p)
SP25/3£10-25 HT70 £14-50
MP60 £9-95 MP6IO £12-95
AP76 £17-95 GL7S £28-30
PLINTH/COVERS

(State Model)
SP2S/MP60/610 £3-30 post 40p
AP76 €4-50 post 40p
CART/PLINTH/COVER

(Post 70p)
(HL) MP60;GB00H/PC £18-
MP610/SCSMD/TPD2/PC

£19-9S
APT6/M756SM/PC €32-50
AP96/M7S6SM/PC €39-95

(HL) AP76/GB0O/PC  €28-
(HL) SP2S/GB00OH/PC £18-
HT70/GBOO/TPDI/PC £24
(HL) 2025/9TAHCD] PC

£13
MP60/SCSMD/P £17
(HL) GL7S'GBOOE PC £41-

(HL) GL7S/G80Q/PC £38-95

LOW COST HIi-FI SPEAKERS

E.M.I. Size 134" % 84”. Large Ceramlc Magnet.

TYPE 150 6 wate, 3, 8 or
ohms €2-20. Post 22p

TYPE (50 TC Twin cone ver-
sion €275, Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3, 8
or |5 ohms. £3-85. Post 25p.

TYPE 350 20 watt with twecter
and crossover. 8 and IS ohms.
£7-70: Post 28p.

POLlSHED CABINETS 150, ISOTC 450 €4:60. Post 30p.

ASSEMBLED IN POLISHED CABINETS (8 ohms)

SERIES 6 (Assembled 150 T/C) per pair £16-50, Post 70p

SERIES B8 (Assembled 450) per pair €18 %5, Post 70p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module, Slow
motion _tuning. Built in
battery, Ferriteaerial. Overall
size 77 x 2}” x 3{". TOTAL COST TO BUILD
£4-8S, Post 15p. All oarts sold separately. Leafler No. 6

“BANDSPREAD’* PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF|IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selecuvlty.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.

TOTAL COST TO BUILD €7-98,
p.p. 320. (Battery 22p). All pares sold separately—Leaflet No. 2

CATALOGUE

Fully detailed and illus-
trated covering every
aspect of Electronics—
lus data, circuits and
nformation. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

HENRY’S
RADIO LTD.

TEST EQUIPMENT Just a selection!

SE2S0B Pocket Pencil Signal Injector £1:90
SESO0  Pocket Pencil Signal Tracer £1-50
THLI3D Robust 2K/Volt £4-55 with case £4-95
TEIS Grid Dip Meter 440 KHz-280 mHz £13-4S
500 30 KfV Multimeter €925
With leather case €10-50

200H 20KV Multimeter £4 -20. With case £4-95

AF10S  SOK/V Multimeter €8-50. With case £9-50

U4341 ACIDC Multimeter with transistor tester with steel
case €10-50

TE20D RF Generator 120KHz-SOOMHz £15-95. Carr. 35p

TE22D Audio Generator 20Hz-200KHz £17-50. Carr. 3Sp

Cl-§ 3° Pulse Scope I0Hz-10mHz €39:00. Carr. S0p

TE6S Val;e V?Jtme(er 28 ranges €17-50. Carr, 40p

PA-Disco-Lighting = B2

UK's Largest Range—Write o] »

phone or call in. Detalls and oo A8 -8

demonstrations on request. “

DJ30L 3 Channel sound to light unit, 3KW. €29
DJ40L 3 channel Mic (built-in) to Ilgh: o JkW, (lﬂ 75
D)70! 70 watt Disco amp) mixer. £49-95

S
DISCOAMP 100 watt amp/mixer, £66°50
DJ105S 30 wate Disco amp mixer, £32-75
Anti-Feedback Quality Mic,, £11-50
DJSO0 SO watt PA Amplifier £44-00
GROUP 300 1S0 watt rms "Group'* Valve Amplifier £86-00
FIBRE OPTICS LIGHTING. — MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS — STANDS. MIXERS, SPEAKERS,
Everéthing for PA — Disco — Lighting.
FREE Stock List Ref. No. I8
® PORTABLE DISCOS — DETAILS ON REQUEST
@ CREDIT TERMS FOR CALLERS
BUILD THIS VHF FM TUNER
S TRANSISTORS 300 kc/s_ BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound. All parts sold
separately. Free Leafler No. 3 &
TOTAL €697, p.p. 20p. Decoder Kl: £5-97.
Tuning meter unit £1-75
Mains unit {optional) Model PS900 £2- 47, Pozsl 20p
Al

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. Ideal remote switching
and signalling. Complete with

data and circuits.
£5-90 per pair. Post 10p

MARRIOT TAPE HEADS
4 TRACK MONO or

1 TRACK STEREO
‘17* High Impedance
‘18" Med. Impedance
‘36’ Med.-Low |mp.
Erase Heads for above
‘63 2 :nck mono-

€2-00

i €175
‘43' Erase Head for above 75p

INTEGRATED
CIRCUITS
Plessey SL403D—3 watt with
B-page data, layouts and
circuits €1-50. P.C. Board
60p. Heat Sink l4p.
Sinclair IC12—6 watt with
data and circuits £1-80
TH9013P—20 watt Power
Amp Module £4-57.
TH9014P-IC Preamp €150,
Data/Circuits for above
No. 42 10p

7 SEG & NIXIE TUBES
(Post |1Sp per | to 6)
XN3, XNIJ Né6 0—9 side

view with dau BSp.
GNP.7, GNP.8 0-9 side view
with decimal points and data,

1
30ISF 7 seg €2 each. £7 per
4 with data.
12 and 24 hour clock circuits
Ref, No. 31 15p.

Miniature Amplifier

S ctransistor. 300mW ofp,
Fitted volume and sensitivity
control, 9 volt operated.
£1-75 each P/P 1Sp.

Quality Slider Controls
60mm stroke singles and
ganged. Complete withknobs.
gK, 10K, 25K, 100K, 250K,
| meg, Log and Lin. 40p each,
10K, 25K, SOK, 100K, 250K,

PRICE ssp Po;; Mains unit for Tuner and Decoder P! Log and Lin zan;ed 60p each.
(40p FOR CALLERS) SINCLAIR PROJECT 60 MODULES Hi-Fi & Tape Equipment
PLUS! FIVE 10p —SAVE POUNDS!%M Acknowlcdged
1 & _— Sy as . 5
230 €3-57; Z50 £4-37 Sl Largest
VOUCHERS STEREO 60 PZS €397 M! l Stockists
€7-97; PZB €477 - with Lowest
Send to this address— PZ6 £6-37: PACKAGE DEALS Prices Plus
HENRY'S RADIO LTD. : Post 2Sp 12 months
(Dept EE.)3 ALBEMARLE Transformer for PZB £2:95 2xZ30, Scereo 60, PZS £15-95 Guarancee,
WAY, LONDON, E.C.I Active Filter Unit £4-45 2xZ30, Stereo 60, PZ6 £18-00 Write or call
for catalogue by post only Stereo FM Tuner £16-95 2xZ S0, Stereo 60, PZ8 €20-15 - for FREE
All other mail and callers IC12 £1-80; QI6's £15 pr. Transformer for PZB €195 ox 16 page lists
to *'303" see above. Post etc. 20p per item PROJECT 60S KIT £19-95 == (Ref, N. 17)

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
All the parts you need plus Data and Circuits — Get a Catalogue — it's all in there!

Prices subject to change without notice E. & O.E.

Transistors-1C’s- SCR'S .
Rectifiers - Triacs, etc.
LATEST BROCHURE Ref.
No. 36 on request, or see
our earlier page

309-354-356-404-406 Open 6 days a weck 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday.

I MORE OF EVERYTHING AT THE RIGHT PRIGE ALWAYS AT HENRY'S |H






