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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

20

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
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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
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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