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NEW EDU-KIT MAJOR
.

ELECTRONIC CONSTRUCTION KIT.
BUILD THESEPROJECTS WITHOUT

NEW
ROAMER
NINE

Tape Recordlneg Rockets. 10 Transistors plur 3 1tiodes.
’ Fine tune moving coil speaker. Ganged Tuning Con-
’ deneer with VHF section. Separate coil for Alrcraft

Band. Volurae onforf. Wauve Change and tone Control.
d Attractive Case in hiack with silver blocking. Size
’ W7 = 77 % 47 Easy to follow instructions and diagrams,

Parte price list, aml plans 30p (FREE with parta).
) Total building costs
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Tunahle  wavehamds
MW LW, and Trawler
Band. 7 stages, 3 tran

sistors  ar dioden
supersenaitlve ferrite rodl
acrial. mwoving coll loud
speaker, attractive Black
a « Case 8ize
N a7 approx.
Plaus and parts price list
15p. (Free with parte
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SOLDERING IRON OR SOLDER. ot
~ aD . o . INCLUD-
Fran«x 2 Transistor
Iar e | [ Regenerative ING
..- % Slgual Tracer Radio AIRCRAFT
- * Nicnal Iniector
e % Transstor Test % 3 Translstor
o ATEARL: Regenerative
. ransistor Push Radic
- @ o Pull. Amplifier ! 1
4 95 Tramistor Pys * Au S ferrite 1 aertal MW/LW. Retractable
R Pull Amplife Teyter platedl telescopie aerial for VHF and S$W. Push Pull
Total Bullding Costs * é";r:lm;!‘or 5;‘..‘|n|x]:€:|kerkﬂmln MW LW output using 600 mw transist 9 Transist and
* ransistar Short Wave Ra . 2 diode ning e with V. H.F ot
* )-1Iectmn!c .\h-im::?lue & ?"::d::n;lmn separate for aircraft L] ¢ ©oil loudspeaker,
- P& Ins Hp. % Electronic vam tienerator . volume ON/OFF and wavechange. Attractive all white
\;\emu Fx R % Batteryless Crystal Rad! Complete sith parts cace with red grille and carrving strap. Size 93"
£1-0 + OUne Transistor Raili price list & plans. 17 app Parts Price liat and I'lans 30p
(FREE with parts
; ROAMER NEW Total Building Costs . PP&
: TEN EVERYDAY Overvean P & P £1-05p) £6-95 i 4ip
‘) with I
1’ VHF including air- “EDu
‘ craft. 10 Transistors. -
) 8 Tunable Wave- Build this . vy
baads. MW, MWs. exciting New . KIT
. . 3 series of desizns
SW3, Trawler Band. . . P
) VHF and Local Stations also Aircraft Band. Built in E,'V' 5 Tranalstors “."'1, 2 diodes. MW/LW.
D  Ferrlte Ruad Aerlal for MW/LW. Retractable. chrome Pouered by 44 volt Battery f'"“' rod aerial, tuning Build Radios,
b plated 7 section Tejescopic .-\eri;l.. can he m_mled and z‘::h‘:'l'l‘;; ‘r‘;]‘;"": :n:t:ol.;tirlllr, "‘;‘I"‘P";,',‘" ’A‘!t'racl!\’e Amplifiers, etc,
rotated for peak short wave aml VHY listening. Push AR peaker grille. Blze 3" x 2 tage

Parte price fist aud Plans 13p. Free with parta diagrams. Five

£273 L1

Inn. 30p
E.V. 6 Care and looks as above. 6 Tranwlstors and
3 diodes. Powered by 9 volt battery. Ferrite rod aerial,
loudspeaker, etc., MW /LW coverage. Push Pull output.
Parts pirice list and Plans 15p. Free with parts.

Total Building Costs £360 P&P

(Overseas I' & P 85p) lns. 30p
E.V. 7 Caxe and Jooks as above. 7 Tranaistors and
3 dlodes. Six wavebands. MW/LW, Trawler Itand
8W1, BWwW2 8W3 powered by 9 volt battery. Push
Pull output. Telencopic aerial for short waves,
Parts price list and easy build planw 20p. Free with
parts,

Total Building Costs

(Overseas I' & 1" £1:05) £4 " 0

{Overrean ' & I’ 70p)

units including
master unit
to construct

Components include:

Tunlug Condenmer: 2 Volume Controla: 2 8lider
8witchen: Fine Tone Moving Coll 8peaker: Terminal
8trip: Ferrite Rod Aerfal: 2 Plugs and Sockets
Battery Clips: 4 Tag Buarda: 10 Transintors: 4 Diodes
Reslstors: Capacitors: Three {” Knobs. Units once cons-
tructed are detachable from Master Unit, enabling
them o be stored for future use. Ideal for Schools,

PP&
Ins, 31p

TRANSONA

Educational Authorities and all those interested In
railio conatruction.
Parts price list and plans 23p (FREE with parta).

Total Building Costs £SS

ROAMER
EIGHT Mk |

NOW WITH
VARIABLE

PP&
Ins. 33p

(Overseas P & P £1-05)
Case and looks

ROAMER SIX O:..:

TONE CONTROL "
7 Tunable Wavehandr: MW, MW2, LW, 8WI, 8W2.
HW3 and Trawler Band. Built in Ferrite Rod Aerial

for MW aml LW,

)
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N
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FIVE

Wavebanda, transistors
aml speaker as Pocket
Five. Larger Care with
Red Speaker Grille and

Retractable chromne plated Tele-
scopic arerial for Short Waver. Purh pull output using
600 W transistors. (ar aerial and Tape record socketn
Selectivity switch. 8 tranxistors plux 3 dioder. Fine tone

1oving coil speaker. Air apaced ganged tuning con-
denser. \ olume/onjofl, tuning. wave change and tone

6 Tunable Wavebands: MW, LW, 8W1, SW2, 8W3,
Trawler band plus an Extra Mediwn waveband for
canier tuning of Luxembourg etc. 8ensitive fernte rod
aerial and telescopic aerial for Short Waves. 3in
Speaker. 8 ntages--6 transistors and 2 dioden. Attrac-
tive black case with red grille, dial and black knobs
Size 9

Tuning Dial
Platm  and parts price
list 15p (F'ree with p

) Total Building Costs £250
)

(Overwas ' & P 63p)

controla. Attractive case i rich chestnut shade with with polished ruetal inserts.
gold blocking. Bize 9 7 4in. approx. Fasy approx
follow instructionn and dJdiagrams. Parta price list parts).

and plans 25p (FREE with parts).

Total Building Costs )
oo Brlgng Sosts £6-98

PP&

s Total Building Costs

{Uverseas P. & P. £1 05)

53 x 2{in

Plans and parts price list 28p (FREE with

PP&
Ins. 31p

£3-9

i

e

) TRANS EIGHT

8 TRANSISTORS and 3 DIODES

Tunahle Wavehands; MW, LW,
NW, NWo2 8w and Trawler

A a e o o a o g
L
A
3
B

Band. Sensitive ferrite rod
for MW, and LW, Te
i for  Short  Waves,  3in

proveld fype tr.
s plus lex. Attracti
knahs with polishes
uiput. Battery econon
drlve a larger speaker

Yotal Building Costs
Overseas I' & P £1:05)

e

al Inserte. Size 9 22

rtu priee

£4-48
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NS

ase in black with red grille. dial and black

w1 switch for extended hattery life. Ar pie power to
tist amd pians 25p (FREE with parta).

Please add 107 for VAT nc.rap

61a HIGH STREET, BEDFORD, MK40 1SA
Reg. no. 788372

l enclose £ for

approx. Push pul Name. .
Address

PP&

Ins. 33p

* Callers side entrance '"Lavells” Shop

* Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat.

RADIO EXCHANGE CO

Tel. 0234 523 67

(Dept. E.E.23)



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

The Catalogue you MUST have!

X 81/4"

250 pages 117"
Hovie Rabio

COMPONENTS

785 electmnic
E(':mponents clearly
listed and indexed

1,750 pictur®s

Details of our popular

s [ Credit Account Service
N and our Easy Ordering
e - System are included

in the catalogue.

.

Only 55p. plus 22p 2ostawe F°° ﬂ

POST THIS COUPON g%

with cheque orPO.for 77p.

Address

HOME RADIO (Components)LTD. (Regn. No. London 912966) g
Dept. EE, 234-240 London Road, Mitcham CR4 3HD "
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The price of 75p opplies only to customers
in the U.K. and to BFPO addresses

r--h



CRESCENT 500 1

11 & 40 MAYES ROAD. LONDON N22 BTL sss 3206

MAIL ORDER
DEPT.
No. I}
MAYES RD
LONDON
N22
6TL

COMPONENTS AND HI FI

FOR THE HOME

CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A M. TO 6 PM. 630 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N-9 803 j685

7° X 4 LOUDSPEAKER
A tep quality

speaker ldeal where

small slze is import-

@]] aat. Manutactured

by E.M.I for a well-

known hi-i  get

maker. 8ize: 7in. x

4in. lmpedance: 8 ohms. Flux:
38,000, Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable, Price: £1-60. Free

“CRESCENT"
DIGITAL
- = " CLOCK KIT
24 Hour Nixzis Digital Clock
Kit We Supply:
% A complete set of componenta
% A complete net of easy to
follow instructions
% Printed circuits made to
make construction as asimple
aa posaible
% A cabinet and front panel to

TRI-VOLT BATTERY ELIMINATOR

Enables you to work your transistor

radio, amplifier, or cassette, ete. from

A.C. mains through this compact

eliminator. Just by moving a plug

FOu can select the voltage you require

or 9 volts. This means all your transistor power

pack applications can be handled by this one unit,
Approx. size: 21" x 24 x 3}*. OUR PRICE

22:28p + 10p. P. & P. Same model sultably wired

for the Phlllps Cassette — £3-00 + 10p. P. & P.

TRI-VOLT CAR
CONVERTER

- 6v, T§v
earth.

Enables you to work
your Transistor Radio,
Amplifier or Cassette etc.
from the 12 volt car
eupply positive or neg.

This converter supplies
8, 74 or 9 volts and is
tranalstor regulated. Ap-.
prox. size 24" X 33° X 27

WAFER SWITCHES
1 pole 12 way
2 pole 2 way

2 pole 3 way

2 pole 4 way

2 pole 6 way

3 pole 4 way

4 pole 3 way

18p each. Please ine.
6p P. « P. Up to 3
switches,

this item. glve a professional finish. Ver to Bt and

D e one All for the price of the com- | “CRESCENT” BUBBL TAdimone going Aoty

ADD LUXURY TO YOUR CAR ponents. £22-50.+50p. P. & P. LIGHT SHOW V.AT. | torees0 v 10p pap | &=

WITER A MOTOR DRIVEN Please send B.A.E. for more PROJECTOR - 15t April, 1073, ol ;

CAR AERIAL jf||_information. 160 watt. Blosga nelude™ on, ot Toom POTENTIOMETERS

6 Sectlon [ 1™ MINIATURE RELAY Convection Cooled (Goodn plus Postage and Pack- | All typea 1 and leas diameter.

Extended Length 100cm 3 6 volt 70 ohm At 301t the projected Lmagt ing) Value Added Tax at the | 8INGLES DUAL

Length under Fender 40cm ) obm. ) 161t Standard Stated Rate 5K Logor  bK

Cable Length 120cm Bingle Pole Chan.et_)\er. " " MOTOR 10K [ Less 10K

complete with Fixing Approx. slze = 14" x 1° x §°. One Rev per Two Min. “CRESCENT 25K Suitch 25K Less

Bracket and ‘6'75 plus 265 40 LIQUID WHEEL BEAT BRITE” | 50K 12 80K Switch

Control 8witch P. & P P _puscp s p. i Dinmeter Multicolour -~ g?&lﬁ:m 100K 1&Pea, 100 40p

—— TWO WAY STEREG he motor s fitted to the e A 260K Double 250K -

iR AT NECRNGRS ] Xow WY e | T sl sl T e savn oty | ok puubie” ox 0P

Plug Btereo phones Into this control box Btereo jack plug to two | Purchased as a single "unit. LIGHT UNIT IM Switch M

and you then incorporate a right and stereo line sockets com- | The Liquid Wheel “however Thlu' {anigstic .m'ge Box 2 4 2

left hand volume control and a stereo/ plete with 110 mm of | ® 0ur standard very popular approx. 4 3" x 24" when Pea,

mono switch. Complete with stereo Jack cable. For plugging two modei and may be purchased connected to the output of af Up to 3 Pots. Please add

plug :;nd 2 m ubll:. stereo inputs into one. A separately. sound source from 1 to 100 watts 5p.P. & P

A Bargaln at §1. Plus 10p P. & P. Bargalnat 85pplussp PaP. | A BARGAIN AT- e &) IpevchedSlichlight MINTATORE

LOW VOLTAGE AMPLIFIER Fewonly at Projector with Motor. ready for | Complete with o sensitive level A

B transistor amplifier complets plus 13p P. & P. £I : 75 instant use £15-00 control the unit is fused and can :;"e ';e

with volume control, s suitable 6 Liquid Wheel ) :“B';'r'g':“:":{ "';‘_';'o‘“;'l'm top | British made Relage.

for 9V dec. and a. lies. 8i 14" x 1° x §-

Will glve about 1% at § ohm ¢ LOUDSPEAKER BARGAINS Plus30pP. & P. | P& P A s e e

ML set 3. 8. .

With ligh IMP juput this am. | 5598 pius 38p. P. & P, geemme 200/250V MAINS RELAY MATNE\TRANSEORMMR vuitable for. Biune o Ao

plifier will work as a record E.M.L. 350 set 8 ohm. ‘ ‘ Heavy duty contacts. 2,500 Fused Primary 240V. Becondary | Verohoard.

player, baby alann, etc.. ampli- £7-00 plus 38p. P. & P. cotl. Allnew and unused D.P.D.T. 220V @ S0mA. 63V @ 1A. Type Volts Current Ohms.

fler. - ] mains relays 50p Thia teansformer |n 27/A 12v 1TM/A 70002

1 MINI LOUDSPEAKERS + V.A.T. Carr. made to a very high 21/A  12v  28M/A 430Q0

24° (37mm) 40chm — 50p each F - .SA 5 1 standard and Ia a 12/A Gv  33M/A 1850
24" (67mm) 80ohm — 80p each reeciSpecly small eize: 20n X 80p each.
Please include 5p. P. & P. up to 3 | quantity price: " 24in X 2}in. 83p "N, Please include 5p P & P up to
Minl-Loudspeakery 240 per 100relays. s plus 15p P. & P. 3 Relays.

A DEXTER verohox

INSTRUMENTAL
AUDIO
EFFEGTS

LLOWS COMPLETE

D BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 8v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-88 post pald.

JIMMASWITCH

Al

¢ P ‘

LIGHTING CONTROL ,

4 RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not suppllied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-88 post pald.

MAIL ORDER ONLY,

ALUMINIUM
ENCLOSURES

® B0 standard sizes available from stock

® Made from precision extrusions with
integral board guide slots.

® Finned sides improve appearance and
radiate heat.

® Parallel sides for ease of component
mounting.

The DEXTER DIMMASWITCH is an atactive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or “simple to assemble’’ kit. Two
models are available controlling up to 300W or
600W of all lights. except fluorescents, at mains
200-250V. 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion 600 watt £3.52 Kit form £2.97
300 watt £2.97  Kit form £2,42
All plus 12p post and packing
Prices include VAT. Please send c.w.0. 1o

DEXTER & COMPANY
5 ULVER HOUSE

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS. WS1 1Uz

AS SUPPLIED
TO N M. GOVERNMENT
DEPARTMENTS, NOSPITALS,
L0CAL AUTHORITIES,
ETC.

VERO ELECTRONICS LTD.
Eastleigh, Hants. SO5 3ZR

19 KING STREET Chandler's Ford 2952 Telex: 47551

CHESTER CH1 2AH
Tel: 0244-25883

Tet
Subsidiaries and Agents
throughout the World.
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS’'! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get
the fantastic ASTRAD |7 and SEE for yourself that the
incredible Russians have done It all NOW! It’s the radio
perfectionist dream come trus! THIS ONE SUPER.
SEDES ALL EARLIER MODELS! It will probably make
your present radio seem like a "crystal set'’! Complele with
optional battery eliminator for both battery and mains use! We're
almost giving them away at only £18-50—a mere fraction of
even today’s Russian miracle price! We challenge you to
compare performance and value with £80 radios! ®* Send quickly,
test 7 days from receipt of goods, refund if not delighted.
Volume controlled from a whisper to a roar that would filt a hall!
Much wider band spread, for absolute "pin-point’’ station
selection! Plus “"MAGIC EYE’ tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have surpassed
themselves, proving again their fantastic ability in the field of
electronics and brilliantly refiecting thefr advanced micro-circuitry
techniques, in the field of space communications. Yes, EVERY
WAVEBAND instantly at your fingertips including Standard
Long, Medium, Short and Ultra Short Waves to cover the
four corners of the earth during 24 hours a day including all
normal transmissions. YHF: FM/USW, AM: LW, MW, Sw,
gets, locally, local and new stations not yet operational, and
maessages from atl over the world! Expensive TURRET
TUN ER 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! Press-button dial illumination! Take it
anywhere—runs economically on standard batteries or direct
through battery eliminator (rom 220/240V AC mains supply. Internal
ferrite rod aerial plus built-in "'rotatable’” telescopic aerial extending
to 39 ins approx. It’s also a fabulous CAR RADIO. Can also be
used through extension amplifier, tape recorder or public
address system. SIZE 13 x 10 x 4{Ins overall approx. Magni-
ficently designed, in highly polished cases. Made to give years of
perfect service. Purer and sweeter tone than ever. (U.K. scrvice
facilities and spares available for years and years to come, if ever
neccssary!)., With WRITTEN GUARANTEE ‘manual with simple
operating.instructions and circult diagram. PLUS ultra sensitive
earphone for personal listening,. ONLY £18:50 (with mains
battery eliminator £2-25 extra). BOX, POST, ETC, 45p—NO
MORE TO PAY. *BUT WAIT, for only 75p extra you get the
sensational "COMPUTERISED’ WORLD TUNING GUIDE
(it enables you to zone and time for transmissions the whole
world over—even a child can do It in a flash—it even lets you know
when to tune into the U.K., when abroad. NO GUESSING! NO
MESSING!) PLUS Standard 'longlife’ batteries and converter
Plug (Sorry—We cannot change these new radios for any earlier
model already purchased).

oguy S'A VEL23 03 IVOW'

EROH
(4

RADIO and™
CASSETTE
TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

Shopertunitias ‘"thunder’’ ahead with an offer that’s FANTASTIC (even
by our standardst). We've snapped up 500 magnificent machines. Latestsensation
in the world of sound! First-ciass makers! Fabulous VHF, AM/FM Radio
AND Cassette Tape Recorder & Player.combined and it also runs off
standard batteries or mains. (Simply plug in the 220/240V. AC line cord.)
Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY £44] WE OFFER AT UNDER HALF PRICE!}
Wonderful features: % Prass-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! % ''"MAGIC EYE" Visual Battery check/
recording leval indicator or built-in automatic Leveller! % Separate
ON/OFF and HI-LO volume controls! Heavy duty built-in speak

% Earphone (for personal listening or "‘monitoring”’) & pe:
sockets! % Remote control microphone! % Built-in swivel telescopic
extension aerial (24in. approx.)! Magnificently made case with carry
handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 50 or 120-
minute Cassette Tapes obnmable everywhere. AND the amaﬂng built-in full
circult VHF AM/FM Radio gives you superb clarity of tone, incredible station
selection. Umque rotating Station Selector Dial—gets, Io:ally, city and regional
stations in every part of the country, plus B.B.C. National, VHF. Picks up dozens
of foreign stations. Fabulous in your carl You could pay €€ £'s more for a Car
Radio or Car Cassette pIaLer ALONE! OUR FANTASTIC PRICE ONLY
€20-97, carr. etc. 43p—NO MORE TO PAY! Complete with simple
instructions, remote control microphone with on/off switch and micro-
phone stand. WITH WRITTEN GUARANTEE. Send quickly, test on
mail order 7 day approval from recelpt of goods—refund if not delighted.
BONUS OFFER: Batteries and Cassette Tape 2Bp extra if raquired.

SHOPERTUNITIES LTD.

THOUSANDS of MILES REDUCED to INGHES

1973 RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD'*COMPUTERISED?

FANTAST
smy AST ug\ A

SHRONK
inches approx?—"

STANDARD LONGand MEDIUM
Ples 5 SHORT WAVEBANDS
Alus ULTRA SHORT WAVES

~(VHE

e £18'507%

MAINS/BATTERY
ELIMINATOR £225 extra

| THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb

Also at 37/39 HIGH HOLBORN (opposite Chancery Lane}, LONDON, W.C.I. (Thurs. 7) BOTH STORES OPEN MON. TO SAT. 9 untnl 6.

RTABLE RADIO&COMMUNICATION

"MAGIC EYE tunln
levelmdlcator
———

YES, 24'§mm|les
10 []NLYd?’xIU x4l

msnsroRS
YND DIODES!

WAVEBANDS:

FIRSTTIME EVER!
*NOW AVAILABLE WITH

fabulous COMPUTERISED"
WDRLD IUNING_U_DE'

walywvluqaups -
enables youto ZONE & TIME IN A FLASH

for transmissians the world over!

AM. FM. MW,
LW. USW.

ETC.
45p

ZCANDNEW AC/ DC BATTERY/MAINS

ccetfe

With remote
control
microphone.

de-luxe portable BATTERYJMAINS tape recorder and player—and fncredible
Shopertunities bring it to youfor ONLY £10 95] Due to our cut price we cannot
name first-class 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. Rapid Rewind! Fast forward! Beautiful tone from a whisper
to a roar!l What a gift! Complete—record anywhere, indoors or out!
Runs on standard batteries AND 220,240v. 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 fnstructions.
Recommended selling price £26-97!) OUR PRICE ONLY £10-95, post etc,
0p—NO MORE TO PAY! *Send quickly, test on 7 days mail order
approval from receipt of goods—refund if not delighted.

BONUS OFFER (one per customer)-——Cassette tape, set of standard
batteries, AND microphonestand all for 55p extra, if required,

!_ Send quickly to Uxbridge Road address or call at either store, [
| Callers: Access & Barclay Cards accepted at both stores. |

COMMERCIAL TRAVELLERS: Merchandising office at Holborn

Dept. EE/NC/22, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI28A Q. (Thurs. |, Late night shopping Fri. 7

Everyday Electronics, October 1973
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MAIL ORDERS: Some items have a postage and handling charge shown
against them. Where p. & p. is not shown the charge is 13p fo

When both classes of goods are ordered the charge is 13p plus any p. & p.
Telephone 01-622 4492,

charges shown. (Dverseas extra).

ny

lection.

GARLAND

BROS. LTD

DEPTFORD BROADWAY, LONDON, SE& ¢aN

ALL PRICES SHOWN INCLUDE V.A.T.

SWITCHES

Standard toggle switches: $SW20—
S.P.S.T 20p; SW21—D.P.O.T.. 254p.
Miniature toggle switches: SWIB—
S.PS.T. Sip; SWI9—D.P.D.T., 64p.

MAINS ISOLATING
TRANSFORMERS

is your bench safe?

Brand new, Hinchley, 200W,
fully shrouded, Pri. 240V;
Sec. tapped 210-240V. At a

PANEL NEON INDICATORS
240V

NI—Rqund, 9mm diameter, 33g,
N2—Round, IBmm dume(er 284p.
N)—Oblon; 3 Tmm, )Zp

CAR-CASSETTE VOLTAGE
STABILISERS

PUI2 for Philips and similar cassette
recorders. Gives T4V stabilised output
when connected

e 12V 4 or— E

Slid Ttches: SW3—D.P.O.T iSyp. Iraction of the maker's price. ircuit. Fi
PO ARG B PR - g CASSETTE ACCESSORIES | & cisus Fitted
3 - Head cleaning tape, in library case, plug, £3.55 oplus
144p. LAMP FLASHERS a st
Foot operated switch: SWI2— 240V Cassette rack with teak ends, holds 10 PUI26, as above,
S.PS.T. 46p. . cassettes in library cases. 72p, nlus 120 butfor 6V record- !
Door switch: SWI4—S.P. Press for off, COnNect in series with lamp & P ers. Fitted with
0p. supply wdllnh approx. once comxihl power
er n
Wafer switches (rotary)—264p each. S Eecs 100w, CONNECTING WIRE PACK “I’"“fz“’;' :?,'”'
gw;—; :::: LZ v:ay o0 Contains 30 feet'ot stranded wire, 5| PUs '6P
= ay- . . .

SWE—) pole. 4 way. sotoursprlpgel We MAINS POWER SUPPLY
SW7-—4 pole, 2 way. PP7S for Philips and
SW8—4 pole, I way. - RESISTORS similar _cossette recorders.

- Carbon film Input 240V ac output

% EA 1000 BARGAIN Al "S%high.stability, EI2_ values. | 73V dic.  Fitted with
GROOV-KLEEN This popular IW amplifier {W, Ip; {W. l4p; IW, 44p; 2W, 64p. S pin, 240" plug, £2.15,

complete with comprehen-

Wire-wound

plu; l69 P. &P

sive data book showing SW, Ilp; 10W, 13p. . =
de luxe model 42, £1-83. circuits for ;’nono.. stereo, = 2 ALUMINIUM BOXES
tone controls,
power supply, % CONSOLE CASES '}V;;’;ht e \‘:I'"“ Price P. & P.
etc. Our price \_ In plain aluminium, ideal for mixers, GB7* Stin 2}in  l4in 42p 16p
nnly (%] JS, plus / instruments, ecc. GBB* 4in 4in 1jin 420 lép
13p P Type  W. A B C O Price PP.  GB9® 4in  2}in Ifin 4lp Idp
cow 3T 5 TV asew GRTIN G U e
. < n mn mn P [
CRYSTAL MICROPHONE 10 WATT AMPLIFIER module GB2! 10 .9 3§ 2 3 £1.74 3dp  GBI2 3in 2.’:. lin  36p ISp
A very neat, sen- Input: 3IOmMYV into G822 129 34 2 3 €18 3p GBI3 6in 4in 2in S7p  20p
sitive microphone 10k for 10W, 1d | GBI4 7in  Sin  2fin 699 2lp
40 — 16,000 Haz. GBIS 8in  6in Iin 89 29
for hand or table Output: '3-8-16 0 - S _ | GBl6 10in 7in Jdin  £1-00 29
use. Complete Power Supply 12V E €] * These sizes fit
with lead and 3-5 €4.70 plus  24p Y ) A | standard
mm plug. £1 00. P.&P. veroboards
DYNAMIC MICROPHONE PLASTIC TRANSFORMERS VEROBOARD
UD 130HL BOXES all with 0-250 Volt primaries, MO-I MO 15
This sensitive, quality microphone is Miniature x Jtin “15“‘ ‘l(Bn;
uni-dir: al and s with MM6 6V, S00mA 4+ 6V, S500mA. Sin 28{p 28ip
mute switch and 20 feet of cable and MMI2 12V, 250mA 4 12V, 250mA, < 3}in 28{p 28{p
plug. 100-12.000Hz. Oual impedance MM20 20V, 150mA 4 20V, 1SOmA. h
x Sin 32p 3ISp
600 ) and SOk 0 €142, plus {4p P, & P. 4 2in 87 6
L.T. 17in i 33:.\ u-u° 94:
€660, plus 24p P. & P for  constructional = LY! 63V, 1-5vV_82p, plus 20p P. & P. Spot face cutter—4dp
projects, White, t;g ?2{;’ Il:A—ogg' °|‘|" 22: PP&&?P Pins, either size, pack of 36—21p
i —96p, plus 28p P, :
SPEAKERS BRGNS Giivoacadunce se | SIS R -
2 i , plus 23p P, .
ISl LR e LT6 12:0-12V, | A—L1-04, plus 29p B & . | 24 a7, 0'15—374p 181way, US40
A .
Ztin gon 0T 2ine—37p. Multi-tapped BONDED ACRYLIC FIBRE
iz, '3 p5202430V, 2A—L215, | g & £ adding, I8in wide, lin thick. The ideal
TAPE ERASER MT60/1 0.5-2.30-40-60V, 1A—£2.31 itoigel foc Fepeaker. endlasgres, 930l ipery vard:
lus 33p P, & P. . . & P. lyd 14p; each extra yard 4p.
erases a whole reel of [ n
ape in scconds’ 240V [:ATAU]GUE ot Y7o FHa0ey. 402 conrroLs
:{10 Full iznur;cucnx ch Uag. or Lo
, pl [ arger .
plusleigls 15p CT/0l 1A—£LI-16, plus 2Bp P. & P, Single, less switch, 15p
CT/02 2A—£1-43, plus glp P. &P %_'ni‘;e. DI:‘ xwlu(:hZGD
T/03 4A—£1.76, plus 33p P. & P andem, less swi
SCREENED CABLES POST FREE SUONIA SLlJSHplus A3p Sk, 10k 0,25k Q, S0k 0. 100k 1, 250k 0, SO0k @1.
%m;le for mics, audio leads, ewc. Sip yd Speaker Matching J-B-Iéan Py 1Ma,2m
win, as above, common screen 10p yd. Example: 16 Q speaker to 80 amplifier.
Sureo two cores, individually ;creened llp yd. 80 amplifier to 3Q speaker, etc. ¢y '3 BATTERY EFIMINATORS L .
Four core with common screen 23p v plus 22p P. & P, suitable for transistor radios and similar light
Four core, individually screened 30 y current equipment, Input 240V a.c.
Coiled screened teads, 20 feec long L1 05 each, Qutput: PP6—&V d.c.; PP9—9V d.c.
MINIATURE Price £1-65, plus I1Sp P. & P
PLUGS ELECTROLYTICS ";E.SO:S,LOR-BAR?‘.\IN P?.::I:' percer
b of resistors. Tolerance ,
‘C::ta:;;" If: :‘S’“: 2;3 ;p :gg“: ig\‘j I:D E24 values. Good assortment; our selection,
Dl 2iein|(pesker) He 224F 6V Tp  IS0uF 63V 15p| onl 50p.
il P 33uF 63V 7 220uF 4V 7
OIN: 4 5in . 150 WESy o 0ur &V 7% IMAGNETIC COUNTERS
D.I.N. S pin, 180 l43p 6 8uF 40V 7p 220pF 16V Bp || Brand new, neat, 48 volt, 3
OIS 6105240 1610 6BuF 63V Tp  220uF 25V i3pl| S digit counters. 66p. 3 -
AN, & pin 1630 10uF 25V Tp  2204F 4OV ISp T =
Jack. 2{mm unscreened ) 1ouF 63V Tp 220uF 63V 22p ~<h
g ﬁ""" scremnedi e I5uF 16V Tp  JI0uF 4V Tp
ack. 3ymm unscreene (3 I15:F 40V 7 3JouF 10V 8
Jack, 3ymm serwpred 12 ISiF 6V 7p  310uF lev 13p CASSETTE MICROPHONE
Ac N unscreene: -] ov N . .
e e Br VI8 G o e e o S z%
Jack, stereo, unscreened 220 Car aerial 9p 22uF 63V Tp 470uF 10V 13p | piygs. £2-34 piul 1SpP. &P
il‘:.;:':'::f{.:‘:::"d 380 Couaxial, surface Jo | JwEedv T a0uF 25V 13p e i '
g Co-axial, flush Op JIuF 16V Tp 4704 P
Phono, plated metal 130 51N, 2 pin (speaker) e I3uF 4V Tp 680uF 6-3V 13 ELECTROLYTICS
Wander, red or black P DN Ipin 10p 4TuF 4V Tp 680uF 16V 15p 1uF 450V 20p 1000:F S0V 46p
Banana 4mm, red or black 6{p D)I'N. 5 pin, 180 10p 4JuF 10V Tp 680uF 25V tlp 2uF 450V 12p 2000uF 25V  43p
D.IN; 5 pin. 240 10p 47uF 25V Tp 680uF 40V 16p 4uF 350V ISip 2000uF 50V  S8p
LINE SOCKETS Jack, 24mm lip 4TuF 40V  Tp 1000uF 4V 13p BuF 450V 183p 2500uF 25V S0p
Jack, szm (p 47uF 63V 8p 1000uF 10V 1Sp 16uF 450V 20p 2500uF S0V 66p
Car aerial 15jp Jack, fin unswitched l6{p 68uF 6:3V  Tp 1000uF 16V 22p 25uF 25V Tip 3J000uF 25V S3p
Co-axial 19p  Jack, fin switched 194p 68uF 16V Te 1000uF 25V  26p 25uF 50V Ip 5000uF 25V 66p
D.AN. 2 pln (speaker) 16§p Jack, stereo, switched 26p 68uF 63V 13p 1S00uF 6:3V  1Sp 32uF 450V 30p 5000uF SOV £1-21
DN 3p 17{p Phono, single Sip  100uF 4V Tp  1500uF 10V 22p 50uF SOV Mip 8-8uF 450V  20p
DIN.S pm. 180 17{p Phono, 2 on a strip 7ip 100uF 10V Tp 1500uF 16V  26p 100uF SOV 12p 8-16uF 450v 2p
D.LN. 5 pin, 240° 174p Phono, 3 on a strip 10p 100uF 25V 7p 2200ufF 63V 22p 250uF 25V ISjp 16-16uF 450V 30p
Jack, Igmm 186§p Phono, 4 on a strip Ip 100uF 40V Bp 2200uF 10V  26p 250uF 50V 19p 16-32uF 450V 69p
lack, §in screened S4p Wander, single, red or black S§p 100uF 63V I15p 3I00uF 63V 26p S00uF 25V 10p 32-32uF 450V S4p
Jack, stereo, screened 37p Wander. twin strip 150uF 6:3v  Tp 4700uF 4V 26p S00uF SOV  27}p S0-50uF IS0V 41p
Phono, plated metal I34p Banana 4mm red, or black é{p 1S0uF 16V Te 1000uF 25V 30p
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Which of these 161 career
opportunities could earn you £10...
£15...even £30 extraa week?

Inajobyou
really enjoy

How toqualify inyour
spare time for a better job

Make yourself worth more and you’ll
earn more. It’s as simple as that. There are always plenty of people
to do the routine work - but, right now, key jobs are going begging
for lack of suitably qualified men to fill them. The basic qualification
is technical know-how. When you've got that, you’re in demand
- outin front.

Are you ambitious — willing to set aside about 60 minutes a
day for home study ? If youare, B.1.LE.T. can give you the technical
knowledge you need

-ch: irefi . e
et Choose from this list
Its easier

than you think ... [ vecuamcat  Ser
Make no mistake about C4& G Agric
it = you could do it. Most I s
people have unused ability
A low-cost B.1.E.T. course
helps you discover this hidden
ability - makes learning
enjoyable and so much casier
than it used to be. The
B.1.LE.T. simplified study
system gets results fast.

B

Dies TV Main. & Serv

E Inspection AUTO & AERCG

Eng. M (. ).

Inst. Eng. & Tech AM.INLT 1
Inst. Moto d AEC rt
Mainten. Eng

Mechanical Eng adr
She K [ 0. E

g
ELECTRICAL & me:
ELECTRONIC Dint

We've successfully J€.8 . B (Klec s
trained thousands of men at C SiCiaeri CONSTRUCTIONAL
home - equipped them for & G Elec. Eng AM.S.E.(

higher pay and better, more
satisfying jobs, stecred them
safely through City and
Guilds examinations
cnabled many of them to put
letters after their name.

With the help of = NT &
B.1.LE.T., you too could soon ’f_'z?PU?QI!‘?:{
beon your way tobetter things. Computer Prog

ACT NOW -
DISCOVER FOR YOURSELF

It costs no more than a stamp

to find out how we can help
you. Tick the subject that
intcrests you. Then post the
coupon (or write). We'll send
you an interesting 76-page book
that will open up for you a
whole new world of opportunity
-and it’s FREE

B.ILE.T., Aldermaston Court,
Reading RG7 4PF.

E
F
I
Inst. Marketing t
: wement f

Motor Trac

)per

GENERAL

LHPO

Works

Management A
ORAUGHTSMANSHIP , Math
AMIED. i

N % R R N R N R & &0 B N N § §} N |
B . >

FREE
76-PAGE BOOK

€an put you on the road to
success through a B.1E.T n
Home Study Course. It's E cal
yours for the asking. without Draughtsmar,
obligation. Post coupon P,

for your FREE COPY %

To0AY ! Jig & Too! Des PLUS 58
] Techn. Drawing pres 2
RADIO & TELE- 0’ & ‘A
COMMUNICATIONS LEVEL |
¢ TV

\ o gl eGSR GCE |4
\ L Prac. Radlo E SUBJECTS

RAdio Amateurs tick here
Exam,

ToB.LLE.T., s
Aldermaston Court, Reading RG7 4PF CE BEE24
Please send full detalls and FREE 76-Page Book, without obligation.

NAME
Block Caplials Please
ADDRESS

OTHER SUBJECTS

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Everyday Electronics, October 1973

P.G.60RED?

— not with the

decon-
dalo

3306

A unique drafting aid for the
electronics engineer enabling
him to prepare in minutes a
perfect PCB.

A fine:tipped marker charged
with a free-flowing etch-resist
ink. Simply draw the
desired circuit onto copper
laminated board—etch—
clean.

The circuit is ready to use.

NO MESS — NO MASKING
A perfect circuit every time !

The Decon-Dalo 33 PC marker is now available in France, Ger-
many. ltaly. Switrerland, Austria and all Scandinavian countries.
Send for details of local supplier.

Please send me further details on the 33PC:

Name

Address

Post to: DECON LABORATORIES LTD.

FREEPOST
PORTSLADE,BRIGHTON,ENGLANDl
(No Stamp Needed) Phone 0273 414371 |
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FREE BOOKLET

=

UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

/

MoreDevices

New Prices
All types of /1 :
TRANéISTOIs!z —TR'ACRSECTIFIERS /) New Ranges
BRIDGES—SCR's— it
INTEGRATED CIRCUITS 1l 5 This is a must

F.E.T.—LIGHT DEVICES
OVER 1500 DIFFERENT DEVICES
ENTIRELY NEW 1973 EDITION

for all
Semi-conductor Users
(ask lor booklet No. 36)

SEND FOR YOUR FREE COPY TODAY
INTEGRATED CIRCUITS

ALL others are
b |

VERY IMPORTANT. ONLY branded i.C's
are to the FULL manufacturers specfications.
not. Henry's seil only branded Inlegrated Circuits . . . From TEXAS
FAIRCHILD SIGNETICS. So why buy alternatives or under
spec. devices when you can purchase the genuine article from us—ex stoch
need we say more!

P
ol

L“‘%‘ﬁl‘\ 4

e Kipfun . 0 30/99
£ p£p £p £ ptop gy £ p
SNTIOON 0-20 0-18 0-18 | BN744xN 150 }-27 | 13 2 52
BNT40IN 0-20 018 0 16 | 8N7450N 020 0-18 0-16 1 i 128
8N7401AN 0-38 0-38 0 33 020018 0-16 v 2 2 183
BN7402N 0-20 018 016 0-20 018 0-18 2 2 1 63
SNT403N 020 018 0 16 N 0-20 018 018 ¢ 8 2 201
AN7103AN0 38 0°38 0-33 8N7460N 0-20 0-18 0-16 N 1 1-00
ENT404N 0-24 0-21 0-18 | 8N7470N 033 0-30 0-27 N1 1 095
BN74058 0-20 0-18 0-16 0-38 0 38 0 34 2] 2 20l
SN7405AN 0-44 044 0-88 0-44 0-41 0 37 N1 1 1 00
7408N  0-40 038 035 0-48 0-48 0 42 1 1 1-00
SN7407N 040 0°38 0-35 0-50 0 55 0 51 1 1 088
BNT7408N  0-25 0 22 019 045 0-36 032 2 2 2 14
BNTH09N 033 0 33 028 0-80 0-70 050 1 1 1-38
BN7408AN 044 0 44 0-38 125110095 v 1 1 1-38
SN7410N 0200 18 0-18 N7482N 0-87 0-80 0 72 1 1 1-38
0:-23 0-21 | ANJ4ASN 120 1-10 1 00 | BNT4I63N 1 58 1-58 1-38
[} 0-28 0-25 | BN74REN 187 1 87 | 63 A ANT4IR4N 201 2:01 178
N0 038 0-33  BNZ4nGN 0-50 050 0-44 ' ANT4165N 201 2:01 1-78
[} 0:27 025 BN74MON 4-32 4-32 3 78 | BNTII6EN £2:16 2:16 1-89
0 0:72 063 | MN7490N 0 75 0-70 0-83 AN74187N 4 10 4-10 3-59
[ 0-27 0-25 | 8N7 AN1 10100090 | BN74I70N 2-88 2-88 2-52
BN74I7TN 030 0 27 025 | BN74 0:75 0-70 0 63  BNIJI7N 576 576 5-04
[} 018 018  AN7T4UIN 075 0-70 0 83 4 N 1661866145
0 0:28 0-25 | BN7I44N 0 85 0 80 07, ANT4IT4N 1-80 1-80 157
0 038 0-33  SN74H5N 085 0-80 075 BNT4I75N 1-29 129 113
0 0:34 0-32 ANT44EN 100 090 0-83 8N74IT6N | 44 144128
[} 0:37 032 RNT4I00N 218 1-89 1-89 SNi4177N 1 44 144128
[} 0:87 0-32 BN74104N 0-80 0-53 0-45 SNT4INON 1-44 1-44 1 28
[} 0:43 0-37 | ANTHI00N 0-60 0 53 0-45 8N7SIAIN § 18 518 453
[ 018 0-16 | BN74107N 0-51 0-51 0-45 RN74IN2N ]-44 144128
[} 0-37 0-32  8N74110N 0-57 057 0-50 RN74I%4N 2-16 2 16 189

f 043 0 38 ANZ4ILIN 0-886 086 075 BNT4IHIAN
0:57 0-50 SN74116N 216 2:18 1 89 2:16 2:16 1-89
0-43 0-37 SBNI4{IRN 1-00 0-90 0-83 | RN74IRHN 8 48 648 587
043 0 37  SNT4IION 1-82 1-92 1 68 | ANT4I90N 2 30 230 201
0:57 0-50 BN74120N 1-05 1-05 0 92 BNT4I8IN 2-30 230 2:01
0-18 0:16  8N74) 0 57 0-57 050 | BN7419°N 2-30 2-30 201
0-79 0 73 8N74) 0-80 0-80 0 70 | AN74 2:30 2:30 2-01
BN7442N 0-85 070 0-73 | ANT4123N 1-44 144 1 28 8NT. 1-721-72 1-51
N7443N 1 50 1-27 113 BN74123N 0-68 0-80 0-.80 144144126
BNT7444N 1:50 127 113 BN74126N 0:69 0-69 0 60 1581-58 138
BN7445N 218 2:16 1-89 RN74I172N 072 072 0 83 | BNTHIOIN 1 58 1538 1 38
BN7446N 2 18 216 1 89 | AN74136N 063 0-63 0 55 | ANT4I9RN 3-16 316 2 77
BNT447AN 180 1 80 1 57 8N74141N 1-00 0-90 0 80 | 8N74199N 2-88 288 2 52
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF

SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED

REGARDLESS OF MIX. SN74. . HIGH POWER ... SNT74.. LOW POWER
SERIES IN STOCK . .. SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE
SOCKETS 14 PIN .. . 15p 16 PIN 17p. 8PIN ... 14p

TRANSISTORS

A SELECTION FOR FULL LIST SEND FOR
BOOKLET 36 TODAY

AAZI3 10p | BCIK: 12p ( BYZI3 35p | OC3# 85p | ZTX 108 10p
ACI07  35p | BCY32 85p | ClOAD 55p | OC34 18p  ZTX300 14p
ACI28 20p | RCY39 100 GETI11 0C4e> 18p | ZTX302 18p
ACIAT  20p | BCYS)H 250 55p | OC7 1 15p | ZTN500 18p
ACY17 35p | BCY70 15p | GET115 75p | OC72 25p 01 40p
ACY39 85p | BCY71 20p (1ET8N0 55p | OCT7 55p 15p
ADI4%  50p | BCY72 13p  LM309K ocs| 28p 10p
ADIAL 38p | BDI24 80p 0oCs3 25p 20p
ADIR2 39p | BDI3L 45p | MATIY| 25p | OC140  65p i5p
AFVIT 20p  BFI15 22p | MJFE340 50p | OCI70 2 28p
AFLIR  50p | BFIRO 83p | MJFES520 85p | OC200

AF139 33p  BF194 13p  MJE3055 ocC:zoz

AF188 40p | BFX 13 25p 7%p | OCPTI

AF219  44p  BFX34 850  MPF105 46p | ORPI2

ABY27 30p | BFXWR 22p | NKT21745p | ORP6O

BAl15 10p | BFY50 20p | NKT04 80p | P34AA

BAX13 5p | BFY51 20p | 0as 80p | TIL20W

BC107 12p | BFYA4 45p | Oanl 10p | TIP29A

RC108 12p A4l Al TIP30A

BClog  12p K | TIP31A 4
BCIOYC 14p | BRX20 15 | OClw 85p TIP41A 40430 85p
BC113 18p | BU105 2:20 | OC20 1-25 | TIP42A

BCI47 120 | BY100 15p | OC2x 85p | TiB43

BCIGOC 14p ' BYI27 15p | OC3d  55p ' V4054 2Wp | NI 11p

TBAB00S WATT I.C.
Sultable alternative to
SL403D. 5/30 volt oper-

ated. 8/16 ohm 5 watl
output.

With  circuits  and
data £1-50

Sinclalr IC12

with circults and data
6 watt |C with printed
circult board

28 volt operated £1-80

ZN44IC

Integrated circult radio as
featured by many magazines
{PW Jan. 73 Reprint

Ref. No. 19 for 10p) £1:70

Toshiba Power and
Preamplifier modules
THO0tIP 20 watt

Power amplifier 22.0-22

or single 45 volts o
operated £4.57
TG9014P Stereo on

two channel preamplifies.
(circult book No. 42 price 10p)

£1 50

Uitrasonic Transducers
Operate at 40Khz up to 100 yds.
Ideal remote switching and signalling.
Complete with data transmitter and
receiver new 1.C. circuls,

5-90

Per pait £5-9
i PE——
3015F 7 SEG. \
I.C. size complete witt C—=
data price £2 each or
4 for £7 [ A
(digital clock clreults
ref. No. 31, 15p) IS
TRANSISTORS SPECIAL OFFER
2N3055 a AF117
25 4Tp ea
100 42p t aolea
500 .39 500 12p
1000 o 1000 10p
ByYi27 q
25 .- 12p ea
100 10p oc3s
500 . % 25 .46p ea
1000 ...... o 100 42p
500 .38p
ZENER DIODES | 000 34p
400 m/w BZYs8
BZX83. From 3-3
volt - 33 volts 10p LINEAR I.C.
:’;" G i 702C (T5)  75p
watts 5% nie v
ature Tubulars ‘OQC (T05) 390
IN4700 serles. 700C (D.I.L)  39p
From 3-3 volt - 33 "7123C (T099) 90p
volt 18p each. 723C (D.A.L.) 90p
10 watts.  Stnd 728C(D.I.L.) 45p
Mounting. Zs 728C (T099)  45p
serles 68 volls - 741C (TOS 5
100 volts 5% 40p (T05) op
each, 741C(D.I.L)  50p
747C (T099) £1-0p
SILICON 748C (D.I.L. 61
RECTIFIERS Ul D)
1 amp serles
IN40O1 to IN4OOY
From 6p ea -
e B s
4001 to 400
From 8p ea Conductor
3 amp
PL7001/IN5400
From Up o0’ QUANTITY
Send for full Nist DISCOUNTS
MORE OF 109 12, 18
EVERYTIHING | 2%, 20% 100+
HENRY'S Any one type

except where
quantity
discounts shown,

Min. order £1:00
please.

See pages 499-501,
and Back Cover of
this magazine,

BEST VALUE

TRIACS - Stnd. mounting with
accessories

3 AMP RANGE -1

Type P.LV. Pr'q- ea
SC3I5A 100v  80p '
S$C358 200v  8Sp s
SC35D 400v  90p

SC3sE 500v £1-20 -

6§ AMP RANGE

SC40A 100v  9%0p

scaog 200v 195;3

SC40 400v £9-2

SCa0€ 500v £1-50  SAmMp
10 AMP RANGE T048
SC45A 100v £1-05 =
SC45B 200v £9-15

SC45D 400v £1-45

SC4SE 500v £1-85

15 AMP RANGE

SC50A 100v £1-45

SC50B 200v £1 65

SC50D 400v £1 95

SCS0E 500v £2-25

TRIACS - Additional Types
40430 TRIAC (T066) 8Sp
40669 TRIAC (Plastic)

90p
40486 TRIAC (T08) 75p

NEW RANGES

BRIOGE RECTIFIERS
FEATURES SMALL SIZE AND
LOW COST Sizes. are approx.
250M'A QUARTER AMP

B025/05 50 PIV 16p

B025/10 100 PIY 18p

+ x4 x¢” dia

{ AMP 1.11 Pricing

Type P.I.V. Price ea.
B05/05 50v  20p 2
805/10 100 22p [l
B05/20 200v  23p
B05/40 400v  25p
B05/60 600v  27p
#H x §L x 4" dla.
1 AMP P.LV,
B1/05 50v  25p
B1/10 100v 250
B1/20 200v  28p
B1/60 a 200\1 30p
+H x jL x %" dia.
1 AMP PV, -r
Wo005 SOv  29p
wWot 100v  30p
wo2 200v  32p
wWo6 600v  35p
i x 3" Tubular
2 AMPS P.ILV,
B2/05 50v  3Sp
B2/10 100v  40p
B2/20 200v  45p
B2/80 600v  50p T
B2/100 1000v  S5p se;
+H x ¢L x %" dia. ¢ "'
4 AMPS P.ILV.
B4/100 100v  55p
B4/200 200v  59p
B4/400 400v 650 |
B4/600 600v  T5p
B4/800 "BOOV £1-00
$H x L x %" dia. o
6 AMPS P.ILV.
B6/05 50v  65p
Bé/10 100v  70p
88720 200v  80p
B8/40 400v  90p
B6/6x0 600v £1-00
$H x L x %" dla.
SILICON CONTROLLED
RECTIFIERS

ype 1-11
ONE AMP (T03) P.I.v
CRS 1/05AF 50v 30p
CRS 1/10AF 100v 30p
CRS 1/20AF 200v 35p
CRS 1/40AF 400v 45p
CRS 1/60AF 600y 55p
THREE AMP (T048)
CRS 3/05AF S0v 40p
CRS 3/10AF 100v 40p
CRS 3/20AF 200v 450
CRS 3/40AF 400v 55p
CRS 3/60AF 600v 65p
FIVE AMP
CRS 5/400 400v 60p
SEVEN AMP (To048)
CRS 77100 100v 60p
CRS 7/200 200v 87p
CRS 7/400 400v 5p
CRS 7/600 600v 95p

RADIO

Henry's oo,

EDGWARE ROAD, W2

518

All types offered subiject to availabilty. Prices correct at time of oress E. & 0. E. 10°, VAT to be added to all orders. UK post, etc,

404-406 Electronic Componments and Equipment 014028381 Open:-

354-356 High Fidelity and Tape Equipment01-4025854/4736| 9em-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6963 |
303 Special offers and bargains store
Allmail to 303 Edgware Raad, London W2 18W

Everyday El

150. per order.

Edays a week
All stores
open all day
Saturday

ectronics, Oclober 1973



UK's
LARGEST RANGE

EQUIPMENT

MULTIMETERS

(carr. etc. 30p)

200H (M210) 20K/Volt Slimline with case 49
TLH33D 2K/Volt Robust with case 495
u4? J0K/Volt Steel case. AC upto 40 KHz 495
U424 20K/ Volt with AC current ranges 800
AF105 50K/Volt with Leather case 954
u4n3 20K/Volt AC current. Steel case 10-50
(V)] Plus Bullt In transistor tesier 10-50
Model 500 30K/Volt 9-95

OTHER EQUIPMENT

SE2508  Pocket Signal Injector 1 90 care. 15p
SE500 Pochet Slgnal Tracer 1-50 carr. 15p
TEtS Grid Dip meter 440kHz-
280mMz 13-45 carr. 30p

TE40 AC Millivoltmeter 1-2mHz 1875 carr. 35p
TE6S 28 Range valve voltmeter 19-25 caer 40p
TE20D 120kM2-500mMHz RF Generator

16-95 casr. 40p
TE220 20Hz-200kMz Audlo Generator

18-75 carr. 40p
SE3s0A  Deluxe Signal Tracer 995 carr. 20p
SE400 Voits/ohms/R-C sub

RF field/RF gen. 11-25 carr. 20p

A SELECTION OF
INTERESTING ITEMS

C3025 Compact transistor tester 5 50p & p t5p
E1300 Mono mag. cart. preamp. 1:95p & p 15p
E1310 Stereo mag. cart. preamp. 4:35pdp 25p
Easiphone telephone amplifier 6:15p & p25p
D1203 Teleamp. with PU coll 3-60 p & p 200
L Door Intercomm and chime

11-95p & p 25p
Chattalite (lights as you talk) 1390 p & p 20p
1 Kw Dimmerjcontroller 3:00p&ptlp
9" Twin spring unit  For 2:715p &p 150
167 Twin spring unit Reverbs 6-50p & p25p
Car Tachometer Electronic 7-50p&p 150
VHF 205 Marine band converter 31-95pa&pisSp
82005 4 Ch. mic. mixer 2-95p & ptiSo
B2004 2 ch. Stereo mixer 4-7SpdapisSp

BUILD THIS P

RADIO }

Portable MW | LW S\
radio kit using Mullard "D‘
RF/IF module. Features =
MW — bandspread for t .'|B

extra selectivity. Stow
motlon tuning. Fibre
glass PVC cabinet. 600MW output
All parts £7-98 (battery 22p). cair. elc 320

oy

N

BUILD THIS TUNER

MW/LW Radio Turner to use with any amptifier
Festures Mullard RF/IF madule Ferrlte aerial, buitt
In battery. Excelient results. Size 7 x 237 x 34"
All parts £4-85, carr. 15p.

FIBRE OPTICS

0-01 Diam. Mono Filament £1-50 per 25 metre reel
0-13 Diam. 64 Fibres Sheathed. £1-00 per metre
SPRAYS 15mm Diam Mares Tails £9 50

PANEL HETERS - TRANSFORMERS - CONTROLS - RELAYS
IRONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS

You need a catalogue! 55p post paid complete with Discoent Vouchers

Henrys
1974 &!alogm )

KITS BY

MIRDR

UKLTD

EASY TO BUILD
EVERYTHING SUPPLIED

Model No.

310 Radlo control receiver 300
300 4-channel R/C transmitter 5715
345 Superhet R/C receiver 5-08
450 TV swaep generator 10-24
455 AM signal generator 25

460 FM signal generator

65 Slimple transistor tester
115 8 watt Amplifier

120 12 watt amplifier

125 Stereo control unit
130 Mono control unit
605 Power supply for 115
610 Power supply for 120
615 Power supply tor2 x 120
230 AM/FM aerlal amplifier
240 Auto packing light
275 Mic. preamplifier

2
3-88

elvunasvua
-
4

480 Electronic voitmeter 1759
485 0-12v 300mA STAB. supply (%]
570 LF generator 10Hz-1mHz 12
575 Sq. wave generator 20Hz-20Kh: 12
530 SWR meter 10
620 Ni-CAD Charger 1:2-12v 14

630 STAB Power supply 6-12v 0 25-0-1 A
690 DC motor speed Gov.
700 Electronic Chaffinch
705 Windscreen wiper timer
760 Acoustic switch
780 Metal Datector (electronlics only)
790 Capacitive Burglar alarm
810 Dynamic Compressor
835 Guitar preamp
840 Delay car alarm
875 CAP. Discharge ignition tor car engine
(-ve Earth)
80 Scope Calibrator
255 Level indicator
430 3mHz Millivoltmeter
525 120-160mMHz VHF timer
715 Photo cell switch
795 Electronic continuity testes
860 Photo timer
871 Slide projector auto {eed contro
235 Acoustic Alarm for driver
465 Quartz XTAL checker

5
S

.
1
616
(]

3

5.

ALL KITS CFFERED
SUBJECT TO

'\Q-"S a
= STOCK
AVAILABILITY

MULTI-USE & RADIONIC KITS
3-60

10-1 10 Projegts

50-1 10 Projects 800
150-1 150 Projects 13-20
Telephone Cs?mmunlcalov 1-20
X20 20 (Elec.) } 4-95
X0 40 (radipy | Proiects 945

(carr./packing 40p)
All transistor circuits with hand books

All types oftered subject to
Prices correct at time of press E & .
10% VAT TO BE ADDED TO ALL ORDERS.

UK post etc. 15p per order

avallability.
3

EDGWARE ROAD, W2

RADIO \ SEE FACING
PAGE FOR
LIMITED / Appresses

Everyday Electronucs, October 1975
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GARRARD BATTERY TAPE
DECK

GARRARD 2 speed 9 volt tape decks. Fitted record/
play and oscillator/Erase heads. Wind and fewind
controls. Takes up to 4" spools Brand new com-
plete with head circuils

£9-50 carr. 30p

TOP QUAL- MARRIOT
ITY SLIDER TAPE HEADS
CONTROLS 4 TRACK MDND or
ket nigh] || 2 BACK STEREO

quality controls com- 17 High |mpeda2§e.w
plete with inobs (post.
ete. 15p amy auantity)
Singles Lcg and Lin
5K, 10K, 22K, 50K, 100K,
250K, 500K, ! Meg.
45p each.

Ganged Log and Lin
10K, 22K, S0K, 100K,
250K, #5p each.
{Quantity discounts
available)

't8' Med. Impedance
£2-00

R730/E73 2 track mono
Record/Erase low imp.
15p pair.

Erase Meads lor '17" 8nd
"8’ T5p

‘63" 2 track mono,
-75

Hiimp.
*43' Erase Head tor '63°
150

l (Post. etc. 15p any

Complete wilh knobs quantily}.

SINCLAIR & MINIATURE
AMPLIFIERS

AMPLIFIERS (carr., etc. 20p)

4-300, 0-3 watt 9 volt SINCLAIR UNITS
175 {cars. 20p)

2303-517 Z50 4°37

104, 1 watt 9 volt  2-20
Stereo 50 Preampilifier
1-97

304, 3watt 9 volt  2:50
555, 3watt12 volt  2:8%
PZ5 £3-97, PZ6 £6-37
PZ8 (lor Z50) £4-77

410,10 watt 28 volt 495 (TRANS £2:95)

230, 15 watt 3D volt 3-57 AFU £4-45
E1206, 30 wait 45 voit
9:7%
750, 30 watt 50 volt 4-37 SINCLAIR
PACKAGE DEALS

E1210, 2§ + 2} wailts
528

2 voit
RES00, 5 watt IC mains
operated  Amplifier
with controls  £6-30
SAC14, 7 + 7 watt
Stereo with controls
£8-00

Post 25p
2 x 230, Stereo 60, PZ5
15-95

2 x 230, Stereo 60, PZ6
18:00
2 x Z50, Stereo 60, P28
20-25

SAC13. 15 + 15 watt
Stereo with controls
£11-0

Transtormer for P28
2-95
PROJECT 605 KIT 19-95

POWER SUPPLIES FOR
EVERY PURPOSE

(ANl cased unless stated chassis)

470C 6/74/9 volt 300 MA {includes Multl-Adaptor for
Tape Recorders, etc.) 1-95 post 20p

Car Lighter Voitage Adaptors 300'm’A {State voltage

5

6v, v, 9v) ea. post 25p
SC202 3/6/74/9 volt 400mA 3-25 carr. 30p
HC244R Stabllised verslon 4-28 carr. p
P500 9 volt 500mA 2-80 post 20p
P11 24 volt S00mA (chassis} 2-80 post 20p
P15 26/28 volt t amp (chassis) 2-70 post 20p
P1080 12v 1 amp (chassis) 325 post 20p
P1081 45v 0-9 amp (chassis) 4-40 post 20p
P12 44-12 volt 0-4-1 amp 475 post 30p
SE101A 3/6/9/12 volt ¥ amp (Stab) 9-18 post 25p

RP164 6/74/9/12 t amp (Stab.) 9.95 post 30p

/oﬂ'.\
Symm®

§) 4




STEREO AMPLIFIERS

(carr./packing SO0p)
AKAI AAS5200 .70
A A5500 78-50
A A5800 117-50
AMSTRAD 1C2000 Mk. Il 29-50
4000 2310
EAGLE TSA148 2510
TSAI151 34-88
AA2 30-80
AAL 42-45
AAB 5595
HOWLAND WEST DA1000 2245
HENELEC WEST Kit 28-50
HENELEC TEXAN Built 35-00
NIKKO TRM300 25-95
TRM400 32-50
PIONEER SAS00A 34-25
ROTEL RAO 36-95
RAS10 84-95
RAB10 75715
RA1210 9250
SINCLAIR 2000 22-95
3000 28-95
TANDBERG TA300 66-10
TELETON SAQ206B 22-50
SAQ307 22-50
GA202 2850
STEREO RADIO TUNERS
(carr./packing 50p)
AKAI ATS550 60-50
AT580 94-50
AMSTRAD 3000 23-55
EAGLE AA8 40-50
TST152 2945
HENELEC Stereo Kit 21-00
HENELEC Stereo Built 24-95
HOWLAND WEST DA‘MT 25-35
PIONEER T 4875
ROTEL RTJ?O 38-95
RT620 57-95
SINCLAIR 2000 26-95
3000 26-95
TELETON GT202 30-50
DECODERS |
SYNTHESIZERS

(cavr etc. 30p)

$S1 39-70
DVNACO QUADRATOR 16-90
EAGLE 12-00

AA?G 1635
TATE 1 1-95
TATE3 } Chassis 15-78
TATE 4 19-95
TATE 7 25-95
MATCHED SPEA KER
SYSTEMS
Recommended pairs 8 ohms
(Carr i Pucklno £1-50 pair)

RS EN HALL
|0 watt 18:95 pr.

150 15 watt 23-50 pr.
200 20 watt 33:50 pr.
AMSTRAD
Acousta 1500 15 watt 24-90 pr
Acousta 2500 20 watt 28-50 pr.
DYNACO
Al0 41-00 pr.
A25 20-80 watts 65-00 pr.
A3s 78:00 pr.
WHARFEDALE
Denton 2 18 watt 24-40 pr.
Linton 2 20 watt 31-00 pr,
Triton 25 watt 37-75 pr.
LEAK
160 18 watt 33:50 pr
250 18 watt 42:50 pr
CELESTION
120 20 watt 35-95 pr,
COUNTY 25 watt 31-50 pr.
15 30 watt 47-95 pr.
44 44 watt 79-95 pr.
UK's largest stockists for KEF

Acoustic Research, Maordaunt Short
& Cambridge Audla speakers. In
stock and on demonstration. Phone
for keenest price.

RECORD DECK PACKAGES
{carr./packing 75p)
(HL) SP2!

5 Ni/800 or H 15-95

(M) SP25 IN/MT756S 18-45
(HL) 76/G800 24-75
(M) AP76/M7565 27-35
(HL) GL75 PIC 32-50
(HL) GL75 P/C G800 35-50
(HL) GL75 P/C GBOOE 371-50
(HL) MP60 (TRD1) G300 16-25
HT70 (TPDI) G8oo 19-50

Ploneer PL12D 75
Thorens TD165 43-50

DISCOUNT HI-F1, TV, TAPE AND CAR ENTERTAINMENT

Low prices means less VAT - Henry's give full guarantees and demanstrations for callers, Plus big savings
Also at Modern Electrics (Retad) Lid

120 Snattesbur

ty Avenue W I

Your Sony dealer

STEREO MAGNETIC

CARTRIDGES
(carr. etc. 15p)
HURE
M3Dm 320 MUG 4:20
M44.7 3-95  M75/6/11B [ 211
M44E 4:25 M75 EDN 850
M75 Edfi 7-98
SE 4-95  MISGH 7-28
GOLDRING
2-85 GB8O0OSE 10-00
G800 3175 G820 ¢
GB80OH 3-50 G820E 10-00
G800E 5-7% G820SE 13-38
ADC
Q36 10718 Q3 590
Q32 870
GRADO
TR 528 FTE 8-25
3E 11-25 MZ 1375
EMPIRE
909E X 7-25  999SEX 10-78
999EX 9:25 999TEX 14-95
STEREO COMPACTS
Complete with Speakers
(carr./packing £1-25)
Fidellty UA3 3990
Sanyo G2601KL 125-50
Sanyo G2815N 1-50
Sanyo GXT4520KL 103-s0
Sanyo GXT4I30KL 7-50
Phlllps GF908 99-68
Phliips RH802 159-95
Philips RF836 57-20
Phillps GF826 4415
Philips RHB13/RH142 129-50
Philips RHB11/RH421 84-95
Philips RF839 §5-95
Philips GF829 39-95
Philips GF815 47715
Philips GF808 65-78
Philips RH814/RH411 93-50
Philips GF603 1995
8 TRACK STEREO .
HOME UNITS
{carr/packing 70p)
Amerlex ACR301 4300
(with MW/FM stereo radio)
PORTABLE TV
BATTERY /| MAINS
(carr./packing £1- 00)
Elizabeth T9 [ 43-50
Crown 9TV 9 4650
Elizabethan T12 12" 4395
Teleton TW12 12" 4895
Sanyo 10T150 12 49 95

CARRY YOUR MUSIC ANYWHERE

P > belics the quality ol
"a the superb player. It

15 of beautilul

quality both in
~4 sound andlooks.
Features wind
rewind. volume and
tone controls. Speaker is
erygood indeed.Comes complete
with earphone, batteries. Full
guaiantee. Optional adaptor to
run oMt car or mains

CAR CIGAR LIGHTER
PLUS- I8 ADAPTOR {195

MANS ADAPTOR  £183

DOLBY /| NRU

{carr./packing 309)

Teleton SNR100D 29-50
Philips N6720 15-00
Teak ANGO/ANBO/AN1ISO stocked

BATTERY CASSETTE

RECORDERS

(carr. etc. 30p)

Amerex 100 1-00

Wien ET1008 11-00

Philips EL3302 14-40
N2203 16-60
N2211 19-95

Sanyo Mi1101 13-90
M1102 12-98

stock availablity

10% VAT to be added to all orders.
Ptices & ducrlmlon correct at time of press EAOE. All goods offered sublect to

EDGWARE ROAD, W2

RADIO
LIMITED

320

309 PA-Disco-

BATTERY ; MAINS

CASSETTE
(carr. etc. 35p)
Wien RT452 13-65
Amerex ACI01 12:00
Ellzabethan LZ315 12:25
Amerex AC104 1& 00
Philips N2204 20-75
N2205 29-50
PYE 915 23183
118 21
Hitachi TRQ281 21
Sanyo M2000G  22-
MR4010 28
M4000G 48
BASF CCa201 37-25
Hitach} TRQ2335 4%-50

BATTERY /| MAINS RADIO
CASSETTE RECORDERS
(carr. efc. 30p)

Amerex ACR200 22-00
ACR201 30-00
Elizabethan LZ418 27-25
L2816 29-10
BASF CC9301 50-75
Philips RR322 28-75
RR413 33-90
RR7T12 48-30
Sanyo Ma141 39-50
2400W 3150
M2400FG 31-50
M4400FC €250
Grundig C250 4793
Hitach{ TRK1240E 29-50
TRS1181 35-00
KCTi210L 33-50
STEREO RECORDER
DECKS
{carr./packing 50p)
CASSETTE
Philips N2506 44-50
Pye 9145 44-50
Tandberg  TCD300 112-00
Akal GXC40D 57-75
GXC4s5D 7400
GXC48D u-:o
GXC85D 93-4
TEAC A250/ A350— A450 Slocked

REEL TO REEL

8 TRACK

Akal CR81D 54-10
CR80DSS 9495

STEREO RECORDERS

(carr./packing 70p)

Akal 17211 60-35

Cassette

Akail GXC40 6795
GXC46 9075

Philips N2400/RH411 63715
N2401/RH411 74-50
N2401S/RH41t 79-95
N2405/RH401 49:50
N2510 875

STEREO TUNER

AMPLIFIERS

{carr./packing 75p)

Akal AAB8030 92-50

Goodmans Module 80 58-90

Goodmans Module 90 75-90

Goodmans One/Ten 8850

Ploneer $X525 9075
S$X626 124-75

Rotel RX150A 42-95

X200A §3-95

RX400A 65-95
RX600A 90-
RX800 11650
RX154A 78-95

Tandberg TR200MP X 85-00
TR1000MP X 12535
TR1010MPX 135-75

Teleton TSF55 57-20

8 TRACK

Ahal

8 TRACK PLAYER DECKS

Akal 4000DS 59-9S | (carr./packing 35p)
Tandberg  3321X/3341X 102-80 | Ellzabethan 8/LZ1 13-40
Large range Akal/Tandberg/Revox/Teac | McDonald/BSR TD8&S 12-75
stocked. TD8av 15-2%
STEREO PHONES AT )
SPEC'AL PR'CES (carr./packing 20p) '&
AKAI HOWLAD WEST
ASESS 580 CiS200 2-75
ASE20 7-30 CiS250 §5-28
ASE22 8-25 C151000 ';'50
DuLCI 5800 28
SHE50D 2:25 G3000 660
SH850GX 3-95 G2222 5.95
SH1300VS 5-25 LOW COST
AKG MD802 195
K60 $-25 g%BONGEER 3-75
]
ROTEL
RH630 a-asi 13004 HE
RH700 675 SE50 15.20
SENHEISSER SEL20 7-40
HD414 10-95 ggt?g :g:g
4 :
/ unction Box
ISOBYN 14:35 | JB3DE Din Junctlon Box 1:60
KOSS JB11D De Luxe Junction Box 1-9%
9-95 | 0250 Phone Switch 4715
KOILC 11-25 | CONTROL BOXES
K711 7-95 | G1301 (two phones) 2-62
KRD711 7-95 | G1305 Controller 215
HV1 17-50 FF17 2-palrs (Shiders) 6-25
K0727B 1245 Koss T4A 4-20
KOT47 15-95 T5A 4-95
PRO4A A 21-95 TI0A 8-50
PROSLC 2395 HW Mk. [l Controller €90
ALSO STOCKED AND
YOu CAN PRY BY DEMONSTRATED
BARCLAYCARD OR Armstrong - Ac:)uleIc Reseachh
Cambridge Audlo Leak - Lux
ACCESS Marantz - andd- R“%h- sr‘)'a:srl
= Tandberg - Sugden - artedale
:;,3'5“””. oF/lbviohoneN0l=402 Goodr;ans - gelnllos:\h- Grunddlo
Kef - Teac - Bose - erwoo
Easy credit terms for callers to Call or »
phone 0t-402 4736 for
309 and 354-356 best prices.

404-408 Electronic Components and Equipment 01-402 8381
354-356 High Fidelity and Tape EQuipment01-4025854/4736 | 9am-6pm
ghting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1BW

Open:-

6 days & week

All stores
wen allday

Saturday

Lveryduy Electronwes. October 1975
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START OFF THE RIGHT WAY IN THE NEW
BEGINNER’S SERIES

All parts to make the TUTOR BOARD exactly as specified by Everyday
Electronics are made available in two convenient kits.
KIT A, all electronic parts, including the meter - £9-60
KIT B, contalning all hardware, wood, etc. 95p
All items sold separately. $.AE. for illustrated list.

PSYCHEDELICLIGHTING UNITIN KIT FORM
Make this fascinating three-channel unit from a kit which contains all
components needed to produce a reliable and entertaining display.
Takes its drive from the speaker terminals of a record player, tape
recorder or portable radio. Will provide a brilliant 2kW of light,
using normal 240 volt coloured lamgs. Price per kit, £10-40

METAL CABINETS
These attractive steel cabinets are PVC covered in a range of colours
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panel. The cabinet is supplied
complete with stick-on feet.

Colours available include Green, Grey, Black, White and Blue. Every
eHort will be made to supply a selected colour, but please give zlter-
natives if possible.

IApproximate size in inches Price

. w.

8 6 3 £l - 60

1 o4 3 €204
Other sizes to special order. Please send S.A.E. for quotation.

Our CATALOGUE, priced at 25p post free, shows the majority of the
R.S. range of professional components. Most ara available by return of
post. Prices include VAT. All orders over 50p POST FREE. S.A.E.
with all queries please.

CELECTRON-E

P.O. Box No. |, Llantwit Major, Glamorgan, Wales CFé6 3YN

THE MONEY SAVING
~ CATALOGUE

96 pages (B{ x 5{) packed
with bargains in famous
name transistors, re-
siseors, capacitors, pots
5 circuits  and
diagrams; components,
accessories, etc + valu-
able technical data, illus-
trations, etc. Everything
is brand new, to makers’
spec.—It’'s all in our
fascinatingly informacive
catalogue. Yours for 25p,
post free (U.K. only) and
the voucher induded
allows you 25p. off when

No. 6
4th printing

._f‘":,;"‘ your order is for £5 or
="/ more.
e s

SEND FOR YOUR
J COPY TO-DAY!
with latest supplement

@® DISCOUNTS
WITH 10% on orders £5 or more.
15% on orders £15 or more.
except certain items charged nett
@ PC)S'I'/PI\CKI‘:IAGRA
REFUND YOUCHER Free in U.K. on orders above €2.
10p surcharge on orders under £2.
If you olready have No 6 Catalogue send S A E. for latest prices and information it

LECTROVALUE

ELECTROVALUE LTD. Rec. No. 1047769 R.0. a3 below

(Ev. 4) 28 ST. JUDES Rd., ENGLEFIELD Grn., EGHAM, SURREY, TW20 OHB-
Hours: 9—5.30: Sat. | p.m. Tel: Egham J603 Telex 264475

Everyday Electronics, October 1973

TEACH-IN '74

TUTOR BOARD
Full set

TRANNIES

| DOCKYARD, STATION ROAD £ all
OLD HARLOW, ESSEX ol a
P/P 10p (Tele. 37739) electronic parts

Price includes VAT £6.90

TRANSISTORS

and DIODES _ = y* El‘ectrglytis
3 Capacitors
AC126  14p BDI13Z  7Cp

4VOLT 16 VOLT | 40 VOLT
ACI127 14p | BF244 27 pl15uF 8ip AUF sip
P 33uF 6¢p 100uF 9
P 6}p 68uF 10p
P 160uF 8p 220uF 11p
p|220uF p 4T0uF 19p
9p | 680uF 17p | 6B0uF 26p
1000uF  17p 1000uF  28p

25}13 {:p g&s&: P 6:3 VOLT |1500uF  25p 2200uF  44p
D % | s3uF 84p|2000uF  43p
ggm 12p| OC45 88 8ip o
107 11p OCT1 149
BCIOS  11p|TIP{IA 860 | GoiF 8 ,g:FVOLI.,
BC109  11p|TIP4ZA 962 | gponP  13p|22uP 8ip
BC177 14p|2N2926  11p 150CuF  18p|47uF 6ip| 63 VOLT
e w | Be Man W
Boigs 110 aNsior 13, | Y0uF  26p 150uF o ZIuR o

BC183 18p|IN9I4 8s

BC184 11p|IN918 8p 22uF P 2

BC212  16p[INél48 8y | gzuF 849 1000uF ggl'}la-z;u-‘ 8o
BC213 14p OA90 8p 100LF 8ip(2200uF  89p|68uF 10p
BC214 168p | 0A9] 8p 220uF D! 5000uF  68p|100uF 1lp

BD131 70p!0A200 1 330uF 10p 1504
470uF 10p| 40 VOLT 220uF 19p

For full range see 1000uF 11p ! 6-8uF 64p| 330uF 22p
R o 1800uF 20p 15uF 8§p 470uF 26p
our price list 22004F  24p)33uF

8ip  1000uF 44p

MULLARD POLYESTER'S

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0~OlgF. ®018uF, 0-22uF, 3{p, 0-33uF, 0-047uF, 0-088uF, 4p.
0-1uF, 44p. 0°18uF, 0-22uF, B}p. 0-33uF, 7p. 0-47uF, 0ip. 0-88uF, 12p. 1-0uF, 14p.
1-BuF, 28p 2-2uF, 27p.

MULLARD POLYESTER CAPACITORS C296 SERIES

{00V: QT0ILF, 000I0uF, O00TIUE, 0.U0IUE. DUNNTLF, 219, 0.00084F. O0LUE
-018,F, . 0-033uF, 345, 0-047uF, 0-0884:F, O-14F, 44p. 0-15uF, 6}p. 0-22uF
8ip. 0-33uF. 139, 041uF, 14p. . el ot a
160V : 0-614F, 0-015uF, 0-22F, 0-033uF, 0-04TuF, 0-088,F, 3p. O-1uF, 8fp. O-16uF
815, 0-22uF, Bip. 0-33,F, 64p. G-4TuF" 81, 0.64uF, 19p. 1-OuE 1440,

THYRISTORS
P.LV. 80 100 200

1 Amp  £8p 25p 41p
3 Amps  44p 50p 80p

VOLUME CONTROLS
Potentiometers

Carbon track 500{} to 2-2M (2
Log «r Linear

P.LYV., 300 400 Single 13p. Dual gang (stereo) 44p.
1 Amp 44p 53p Single type with D.P. switch 18p extra.
3 Amps - 86p | ——

RECTIFIERS ZENER

DIODES
| PLV. 1 AMP

RESISTORS 50 IN4001 4fp 400 M/W 5%
1 watt 5% carbon 1lp each 100 IN4002 44p  Minlature
§ watt 10% carbon 1p each 200 IN4003 8¢p | BZY 88 Range
1 watt 10% carbon £{p each 400  IN40O4 8§p | All voltages
Range 10 ohms to 4:7 meg. 600 IN4005 8p | 3-3-33 Voit
t watt mjo 2% 3p each 800 IN4006 9p 9p each
Range 10— meg obms 1000 IN4007 10p

INTEGRATED CIRCUITS

We stock a full range of
1.C., these are just a few
send for our full list

CARBON SKELETON
PRESETS

Small high quality type (linear only).
All valves 100-5 meg ohms.

-1 watt 8}p each

¥ 7400 16p
2:8 watt 8¢p each 7404 16;
T447 80p

VEROBOARD i H
016 01 74141 78p

Matrlx Matriz 709c OIL 38p

24in. x 3in. P D 709¢ TO99 31p
2fin. x Bin. 28p 28p 741c 8 Pla 38p
3fin. x 3ia. 28p £28p 741c DIL 34p
3¢in. x B8in. 33p 32p 74lc TO99 41p

5in. x 17In. (plain) 84p -_—
Vero Pins (bag of 38), 22p

Vero cutter, 50p; Pin insertion Tools Our
(01 and 015 matrix) at 61p

- NEW BIGGER
1973

Catalogue now
available 10p.

SLIDE SWITCH
SPST 11lp each. D.P.D.T. 13p eaca.
MINIATURE NEON
LAMPS

240V or 110V 1-4 5p, 8 plus 4}p *ach
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE
140316 0.50 | BC125  0-15 | BDY20 1.05 ! BBY26  0-20 ’
TRANSISTORS | g I | e SRR B b TTL LOGIC 1I.C.'s
2G301 013 . IN414 010 40360  0-46 0-30 ' BDY60 0.0 HRY28 016,  mN74m 28p 40p
26302 015 2N3415 010 0381  0.43 011 3 BNT401 3p =« 22r
26303 028 2N3416 015 0-45 011 28 &8 48p
26308 030 021 0-61 016 56p R vep
125 0-46 015 28 8 84p
112 0-58 0-24 22p , 8 21-26
0-97 0-85 0-34 48p | 8> 21.00
011 044 039 | 20p !~ 95p
0-10 0-33 0-24 | 22p | N £1.90
014 0-50 021 | 48p =« 21.00
0-10 0-52 0-24 52p ® £1.60
[3 0-53 0-21 48p £1-00
0-13 228 012 s2p 86p
007 356 01g | 48p 80p
1o .09 o060 012, 50p £1.00
085 012 0-44 218 ! We alu stock the wnimual n
0.52 0-09 0-69 0-18 - HNTHI0n 250 1.50
016 0-96 067 014 | 74107 043 1.55
018 048 013 el 1.00 7.00
013 9.8 ol 1-92 1-95
013 . 058 037 ! 0.60 | 1.06
030 d 1.10 il i 1.35 1-90
021 B o1l 1 13 1.90
8::8 ' 016 gﬂ | I RNTHL 1.50 :::
0-88 gg 011 ‘ HFIN 040 ‘ ' ?g: 400
°'ﬁ o8 018 ' BFIN 017 | T i :
e i 025 011 ¢ BFING 017 | -
18 0 080 010 | BFius 014 BRIDGE RECTIFIERS
g‘: 0-20 gg , {:Hl‘:: 8'{; .79 [41Y n 1o ey 0 B0
0-23 0-30 " St g J [KY 24p 28p 35p 3bp 40p
0-24 028 e K g:'vg ua 3%p 7 115 48p s2p
282 014 018 | b0 - 4 80p :09 750 858p 96p
0-83 017 0-40 | 018 LR 62p 750 80p 21-10 £1.25
016 0-22 014 b
g i 0-20
8:;: ol gg 019 l ME0S 0-18 ZENER DIODES
020 ACITE 018 ' . 022 [WEGHE 0171 jonMW 1ZY il 1N SERIES. 15,
0-22 19 acinck 0.0 | PUZIZK 0;e2 Yredle 8181 ywart 1N iz uul IS SERIER. 88p. 15 watt 21 uERIES. 28y,
i 8 A om | 838 | retit B wdan Tl S e Sl el S
17 ¢ -
8'3 8:; | ACY1T 035 | i 0-43 [ 0-00 . w op.
X MRl o l 0-49 0-11 TIMER 1.C, 9
L% 018 Acvrn  os7 ! o-ulm,m-. Ol |  NEseo PHASE LOCKED 1LOOP, £4-48.
0-38 0-20 ! ACY20 022 g:;’ | “::lll:.l. g-lo SCORPLO LGNITION KIT for suproved perfornsues £10 .
0% 288 facyzr oo 053 | Moy 019 0P PP
] om i scye ol 045 | ME4104 Q.11
; o R 025 | MESIOl 014 DIODES AND RECTIFIERS
110 0-20 | ACY30 042 053 | MESI0? 018
A 081, v 065 0 ko 017 ! 84 ; S00p+ ) 20p
9:40 ' $+1 ! : 017 023 | MEx3  0-18 % 0051 22p
o8 0;24 017 053 MJsoo  0.78 10p fioipyy 26p
.30 027 031 065 Miizo 086 11p O0pY 3 27
o 024 Anigmv ode 230 | M1zl 088 12p A 100000 ) 30
od 027 | Abl0 085 092 MJaw  0.75 i) 15p (2 1100 H0ug ) 36p
048 Abl42 080 027 | Miage 071 MK 20p CLINA (108 2tpe) 40p
0401 AD1s - 048 | Busoy 028 | MI4H0 098 | IN5400 (s 50y 180 CLION (10x d00p1) 47
P Y Amn 088 I e 081 Mysni 0851  INGHOI (A UM 179 CLIOOS (10 800p 1 [TH
011 Abtgl 045 | BUIOTA, e ANODE AND CATHODE STUD
2N21944 0-11 blae  0-48 e q o INLIRM A dpy ) 12-00
2N2195 011 | Api61 He308 A 412 92p N diipy
N2 &) 1:05 | BOsONl 285 £1-12 ( INTive A GOy 23.15
IN21954 025 | sp1a2 234 ! 2157
2822184 0.86 047 sl
22y 087 o0 el CATHODE STUD ONLY
UN2218A O 8.;; . o 325 1N 370 £3-65 INGITHE (35A FO00pY ) £4-20
0.84 | AFII7 020 Bosin 201 inaaa T iio D
099 ; AF)1)I8 0:50 2 3001 e INU14 P HARS 17p )13 (710 P P
v N2 073 | ARl ops | M3 o ;’jn"g, L1 iNeis I oBAN4 1 0vEI amp 109
2\:)'2‘!‘2.A 0-91 | 3 7 o024 | HOYA0 086 | Miiv: 4| AAI ;p BAMG 1 Bva ?w »
N e 0-83 Olp [BCYZ2 L8| WEXwe 04D | MIESI0 047 | AMIM 13 g M o8 i
IN2369A 00| BCYSI 03¢ (nPYie o35 | MIESTO 073 | Baloe s oz 3 »
2N2848 g3 |buyai 038 | BEYIl 048 | MIENTL o080 hAlC =L oare o0 100
aN2847 088 | BCYSS 083 1 BFYIT 090, MIEDZN 069 R R L K o
NI 028 BCYSy 108 | BFYIx  0.35 ' MIEG2I 0.7 k 4 th »
a1z il ROy i g e
BCY42 . FY20 0 JE1102 1.
065 | BCY43 015 | BFY29  0-40 ' MIE2801 1.9 gfﬂ?ﬁ}iﬁﬂ‘?n!ﬁi” ' :o“TFNTIOMETERs
0-50 | BCY5s  0-21 | BFY3T  0-20 ' MJE290) 1.68 INDICATOR (18 FIN DIL) 28, arbon
0-40 | BCY3Y  0.22 | BFY4)  0-48 | MIE2935 1.65 DRIVER 8N1447 21-30 lex
080 | BCY7o 017 | BEY4S 085 MJES03; 083 | LRIVERM on in.. with swilch, 29p,
041 | BCY71 022 | UFY50 028 | MM1613 0.43 o R Y wound Pota (IW), 38p.
078 BCY72 013 1 WFY51 015 | MMITI) Q.49 TiL 208 LIGHT EMITTING ! ianged Ntereo Pota, Log. or
0-54  BCYS? 347 | BFYS5?  0-20 | MM1712  0-64 DIODE. Made hy TEX AN INAT, 47p.
60;: | BCysa g::g :rv 8-:: )I?'l??l'z &g (Rel).  35p —
-74 | BCYHD FY56 034 | MPF (02 MOTOROLA M RERIEM, RCA
085 | 5CZ10 038 | BFY&4 041, MPMII] (.32 A :mn‘(‘l RERIER AN D CORMOS, PRE.SETS (CARB.ON)
&;g BCZIL 080 | BFY76  0-22 , MPRII2 040 PLERSEY AL RERIES. TRY S 8»1 \‘\.:: :p vl—.i:"ru'.u.
BOIIS el g O R q i -2 Wa P
930 | kniie : [ OTAL TN TRGRATID ClieCITe, O3 WAt 7o HORIZONTAL
m(ﬁf:. g: i o | My 038 | ENC H.Hl LATED FULL-WAVE |
! - HD123 - BRY 39 MPRAL2? 0-40 "MULATE o d
Yellow &:8 ! 8D123 067 | BRX1Y 018, MPSALY 0.84 RECTIFIER, 1:4A 100 1iv 28p ea. SLIDE POTENTIOMETERS
range BDI3O  0-87 | BRX20  0-14 | MP8A3S 0-30 | o TRACK
2N3053 038 | BLIs 040 'B8X21  0.80 | MPRA3E 028 , WIRE-WOUND RESISTORS ] eI S D)
2IN3054 010 BDIFE  0-50 HuX26 040 ) MPRAG; 025 ' Y3 watt 3% (up fa 270 uluns iM. 30p each.
2N 3065 010 | BDISG 043 | BSX27  0-84  MPBA6S 028 only), 7p . ! ' Arta o0 RS
2N 3390 0-10 | BDI36  0-49 | BSX2A 0.2  MPSU0) o.u |9 watt 3% up ta Bk G anly), 9p. " 50n rachy
2N3391 013 BDI37  0-85 | BuX2e 1H7 MPRU0S 10 watt 5% (up to 26k{l only). . i 50p each.
2N3391A 012 BDISR 068 | BIX60 10p. | KNOBS. Bp each.
2N3392 015 | BLI3Y g.g ! HeXs1 I RETURN
2N3393 015 EDI4  0.83 | BRX76
N334 017 40050 079 BCIIGA 018, BDY10 198 | hAkey 020 Small value
X3S 010 4035 080 Buil oh Bowil Lio)Aeym om POST DELEANe BHASULLEBAES
2N 34 -1 ML 7 - X3 o .
IN3404 024 40310 050 BCllw 027 BOYIN 176 | Buy2e  0.20 SERVICE | wide range of values only 6p each
2N3405  0-27 140313 0-92 , BUI21 0-28  BDYI® 197 BSY256 018 . i
Post and Packlng 18p per order. Enrope 25p. Commonwealth (Air) 6.:;- {MIN.). Matching charge (sudio
transistors only) 15p extra per palr. Prices subject to stock syvailability. AlL PRI(ES EXQUS|VE OF |0% VAT
Tel. 01452 0161723 A. MARSHALL & SON VISITORS WELCOME
Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, N.W.2 S5 ST,
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You’ll hardly be
able to believe
your ears!

Can you really get

sound quality like this STERE'O

for less than £18?
Yes, you can! with the new

Until now, richly satisfying sound has always cosl a richiy satislying price

But not any more! For an almost unbellevable £17 95, you can have Stereo 21

—audio lor the connoisseur! Whatever your taste in music, you can heariton

STEREO 21 the way its composers heard it I1n their dreams! Beethoven or

Mahler . . . Ellington or Jellyroll Morton . . . Das Nibelung or Jesus Christ
Superstar . .. Carols from King's Collegs Chapel or the return ot a Bearle . .
everything from a prettily fluting barogue organ to the newest pop group at tutt
throttle—STEREO 21 does them all justice!

And have you ever seen a hand nudlo install ? Compact ] lo 90 "n

a university ‘s b study h for the

pad In Town, STEREO 21 ofters you all the prido of po.uulon 83 well as athrilling
musical experience!

Top-quatity amplifier. BSR turntable, matching speakers. Deck and speaker cabinets
you simply wrap round and glue to bulld. Screw in the amplifier and connect up (ell
push fit no soldering whatsoever), 30 simpls Iiterally anyone can do it. Except for glue

Personal shoppers anc

and panel pins all parts supplied including full instructions—all for £17 95 (plus the mail order price

cost of post and pecking If you buy by mall), and—to round It all ofl—a money-back

Guarantee if your plessure in STEREO 21 is not complete! £ l 7 95 plus £' S0 p + »
Juat think—in only a few days you could be giving your ears the treat of a titetime— Diemond stylh, If required.

AND introducing your envious friends to STEREO 21! £1-37 extra

RELIANT Mk IV

*5 Electrically Mixed inputs.
*3 Individual Mixing controls.
*Separate bass and treble
controls common to all §
inputs. *Mixer employing F.E.T.
(Field Effact Transistors). *Solid
State Circuitry. *Actractive  Styling.
INPUTS (. Crystal Mic or Guitar 9mV. 2. Moving coil
Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide
watts into an 8 ohms speaker. But the Tourist ss di output equi t (Gnm Tuner, Monitor, Organ, etc.)
PB will operate into any loud-spesker from 8 to |5 ohms. AII OmV unmivug Outpu 20 watts into 8 1 3 50 p. & p. 60p
A'pnrt from the output stage, which is an integrated circuit, the only other (suitable for 15 §,.) Size approx. 124 x 6 x 3§ ins.

slectronic components that need soldering are some capacitors, resistors,

etc. The kit includes a pre-built RF tuner unit, snd fully modulised IF UNISGUND MoDULEs
stages which are pre-aligned bozlon dupuch As wall as electronic com- ONLY £7.64 + 55p.p & p

THE TOURIST PUSH-
BUTTON CAR RADIO
KIT £6-60 it 2% 5
working on both negative and -
positive earth vaehicles. [t covers
the full medium and long wave

bands. It is permeability tuned and
sturdily constructed. Output is a full 2-5

ponents this kit also knobs, eleg For the man who wants to design bis
matching front panel, dial, washers, screws and wire. own stereo—here’s your chance to
The Tourist P8 can be mounted in any standard size dash panel and it has an start, with Unisound—pre-amp, power
illuminsted tuning scale. Chassis size is: 7in wide, 2in high and 44 in deep. amplifier and control panal. No solder-
Circuit diagram and comprehensive instructions 55p free with parts. ing—just simply screw tcgether. 4
Fully retractable and lockable car asrial £1-37 post paid. watts per channel into 8 ohms, Inputs:
CAR RAD'O K"‘ ‘6 60 p lnd p. 55p. Speaker with baffle and fixing 120mV (for ceramic cartridge). The

trips £1-65, + 23p p. & r °“ free if heart of Unisound is high efficiency
bought with the kit. Send snmpcd addressed envelope for |eaf I.C. monolithic power chips which
If you can solder on printed circuit bosrd, you can build this push-buuon ensure very low distortion over the
car radio kit. It's simple—just follow the step-by-step instructions. audio spectrum.

SGUND 50 45 WATT MONO AMPLIFIER. ldeal for Disco.
Output Powar: 45 watts R.M.S. (Sine Wave). Fraquency Response 3dB
points 30Hz and I8KHz. Total Distortion: less
than 2% st rated output. Signal to noise
ratio: better than 60dB. Bass Control Range:
13dB at 60Hz. Treble Control Range. [2dB at

IN-CAR ENTERTAINMENT
AT HOME

with this elegant stereo 8 track add on unit,
audio enthusiasts now have the opportunity

{0KHz. inputs: 4 inputs at 5mV into 470K. o extend their systems to include the play-
ing of 8 track cartridges. Simply select your

Each pair of inputs controlled by separate
volume control. 2 inputs at 200mYV into 470K. channol by push button, lour dv;lul hml;;‘s

Size: 194 x 104 x 8ins. Amplifier £31 35
output for 3, 8 and |5 ohm . the fabulous Stereo 2! and th Urmound Modules £9 90 | .
speakers. + £165 p. & p. will accapt this unit, simply connect up. plus p. & p.

RADIO AND TV COMPONENTS (ACTON) LYD, Dept.E 21C HIGH
STREET, ACTON, LONDON W3 6NG - 323 EDGWARE ROAD,

n T e v c LCNDON W2
Mail orders to Acton. Terms C.W O. All enquires Stamped Addressed Envelope

Goods not despat ched outside U.K.
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£27-45!....

The Cambridge — new from

Features of the Sinclair
Sinclair

Cambridge
o ; Uniquely h kage.
DS - Wil
: Z = 2 i€ . 2
new electronic Y i z=

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price — and by building it
yourself you can save a
further £5-50!

Truly pocket-sized
With all its calculating
capability, the Cambridge

+*Standard keyboard. All you
needforcomplex calculations.
¥Clear-last-entry feature.
* Fully-floating decimal point.
¥Algebraic logic.
* Fouroperators (+. —. x, =).
with constanton all four.
¥ Constant acts as lastentry
in acalculation.
¥ Constant and algebraic
logic combine toactasa
limited memory, allowing
complex calculationson a
calculator costing less
than £30.
¥ Calculatesto 8
significant digits, with
exponent range from

) : 102°t0 107,
stnl[ megsures”just ¥Clear, bright 8-digit
41" x 2" x 1" That means display.

you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge! It
runsonordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied —all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you’ve any
queries or problems.

The cost? Just £27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32:95 —so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best
calculator value on the market.

¥Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)
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A complete kit!

The kit comes to you packagedin a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:

. Coil,

. Large-scale integrated circuit.

. Interface chip

. Thick-film resistor pack.

. Case mouldings, with buttons,
window and light-up display in
position,

6. Printed circuit board.

. Keyboard panel.

. Electronic components pack
(diodes, resistors, capacitors,
transistor).

. Battery clips and on/off
switch,

. Soft wallet.

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on - then you'll get more
than your money’'s worth.

Butif you wantto get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

jw‘ \13‘5"5
| \’— s
Lot

. x
& ,\ c

"
= 4
T

‘

How ?It's all explained in this unique
booklet, written by aleading calculator
design consultant. In its fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations like :

Logs Sines Cosines
Tangents Reciprocals nthroots
Currency Compound

conversion interest

and many others . ..

=irnci=ir

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no: 699483 England

VAT Reg.no:213 8170 88
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Why only Sinclair can make you this offer
The reason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But thatin itself wouldn’t be enough. Sinclair also have a very iong experience of
producing and marketing electronic kits. You may have used one,and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

it seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit !

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we’'ll refund your money without question. All parts are tested and checked before
despatch - and we guarantee a correctly-assembled calculator forone year.

Simply fillin the preferential order form below and slip itin the post today.
Pricein kitform: £24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

SR N S S S SN S S N G S SEN S GMEND S S SN G

. EE 1073
To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 4HJ

Please send me Name B
(T a Sinclair Cambridge calculator kit at

£24-95 - £2-50 VAT (Total : £27-45)

[J a Sinclair Cambridge calculator ready

built at £29-95 + £3-00 VAT Address

(Total: £32-95) - -
*| enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.

*please debit my *Barclaycard/Access
account. Account number

PLEASE PRINT
Y 1 ¢ 1 f§ [ 1 J [ 11 ]}

*Delete as required.
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electro

JOIN THE CLUB!

Welcome to the Club! Several ardent hob-
byists have already suggested that “being a
reader of Evervpay ELECTRONICS is just like
belonging to a special kind of club.”

We are flattered and highly delighted to hear
such a view expressed. Also, we are mindful of
our responsibilities, and will certainly do all in
our power to preserve, and extend whenever
possible, this spirit of camaraderie which un-
doubtedly exists between fellow electronic en-
thusiasts—be they readers or contributors. or
members of the editorial team.

Well, a club must have a Constitution, so here
goes.

1. The aims of the Everyday Electronics Club are:

(a) To encourage the use of electronic techniques

by the ordinary person in order to solve everyday

needs, through relatively simple and inexpensive
designs.

(b) To take any stuffiness out of electronics, to
dispel its mystique and to present this subject,
in theory and practice, in the clearest and most
objective fashion.

2. Membership shall be open to any individual who
has a curiosity about electronics and wishes to
participate in an interesting creative hobby.

3. No formal education or training in electronics is
necessary since the Club undertakes to provide,

at regular intervals, adequate instruction for
beginners, in both theoretical and practical
matters.

How about that, then?

Our November issue will be published on Friday, October 19

EDITOR F. E. Bennett °
ART EDITOR |. D. Pountney °

evervday
nics

ASSISTANT EDITOR M. Kenward )
P. A. Loates ©

A NEW SEASON STARTS

In the formal sense our “Club” may indeed be
a mere figment of the imagination. But the above
“constitution” is actually a restatement of this
magazine’s well established policy. And it is
worth spelling it out again at this particular
time, because we are now on the eve of another
busy season for constructors.

Apart from many old stalwarts returning to
their favourite hobby after an “ease up”’ during
the summer, we anticipate a large influx of
newcomers to electronics around this time.

To each and everyone of these beginners, a
very special welcome. You couldn’t have chosen
a better month to “discover” electronics. The
Teach-In ’74 se-ies (commencing in this issue)
has been prepared just for you. We hope you
like the series. Follow each article carefully and
carry out the simple experiments described. It's
our guess that very soon you will become an
enthusiastic “member of the Club”, like many
thousand others. Good Luck with your new-
found hobby!

st

B. W. Terrell B.Sc.
K. A. Woodruft

ADVERTISEMENT MANAGER D. W. B. Tilleard

© IPC Magazines Limited 1973.

Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully

protected, and reproduction or imitations in whole or part are expressly forbidden. ) ) -
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are relisble.
Wae cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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BY MIKE HUGHES

~ A basic crcuit for
eletir Immin

THE few components and novel construction
of this Light Dimmer enable it to be made by
virtually anyone and the result is a really smart
contemporary style tablelamp that will grace
any decor. Basically the unit is a dimmer circuit
built into the base of a simple lamp stand; there
is no reason why the dimmer circuit should not
be used in isolation or in conjunction with other
lighting circuits provided the maximum current
drawn does not exceed 1 amp (i.e. the bulb
should not require more than 250 watts when
run off 250V mains).

The dimmer is only suitable for controlling
non-inductive loads—tungsten filament bulbs—
it should net be used in conjunction with
fluorescent tubes.

DIAC AND TRIAC

The circuit is shown in Fig. 1 and as can be
seen is in series with the main light circuit. This
means that it can be simply wired into the light-
ing system in place of, or as well as, the existing

Approximate cost
<, of components
#Ah incuding VAT
2=,  £3'50 all parts
listed

J

switch. The important components are D1 which
is called a diac (sometimes a trigger diode) and
CSR1 which is a triac.

The diac will not normally pass current in
either direction unless the voltage across it ex-
ceeds a certain value (the trigger voltage). When
this happens the device conducts completely
and—Ilike a thyristor—will continue to pass cur-
rent until the current falls below a certajn level.
A diac will operate with either polarity and

LP{

250V MAX,
Fig. 1. The complete circuit dia-
gram of the Light Dimmer. Only
the circuitry to the right of the C,\,)gfgvmms
dotted line is assembled on the

tag board.
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therefore it does not<matter which way round it
is connected in the circuit.

The triac works rather like a thyristor except
that it can also operate with either polarity
across it. Normally it does not conduct but if the
gate is made positive or negative with respect
to MT1 (main terminal one) and gate current of
about 30mA is allowed to flow the device goes
into conduction and stays in conduction until
the current flowing 'through it falls below the
holding current level. When operating from a.c.
mains this occurs every half cycle.

CIRCUIT OPERATION

Dimming is effected by triggering the gate
of the triac at different points on the mains half
cycle waveforms (Fig. 2). If triggered early in
the half cycle almost full power is obtained and
this can be reduced to almost zero power as the
triggering point is progressively moved later
within the cycle. We use the combination of VRI,
Cl, R1 and C2 to delay the voltage rise across the
diac—relative to the timing of the mains wave-
form.

(a} MAINS INPUT

MAX BRIGHTNESS

B} {VR1=0f1)

CURRENT THROUGH LAMP

e} MIN BRIGHTNESS
(VR1=100k0)

Fig. 2. Waveforms of current through the lamp
for triggering (b) early in the half circle (c) late in
the half circle.

In this circuit the delay can be from virtually
zero to 10 milliseconds, which corresponds to the
time for a half cycle of 50Hz mains. Thus we can
say we obtain a phase shift of nearly 180 degrees.

The diac needs about 20V across it for it to
trigger—and hence pass current into the gate
of the triac. If VR1 is set to a low value the
potential across C1 builds up rapidly and in
almost exact step with the mains; likewise across
C2 although there will be a slight fixed delay
caused by R1. As soon as the mains rises to plus
or minus 20V the diac will trigger and the triac
conducts. The voltage between the top end of
VR1 and the bottom end of C1 will fall to almost
zero and both C1 and C2 discharge into the gate
of the triac.

By increasing the value of VRI to 100 kilohm
C2 will not reach 20V until much later in the
cycle. The former setting gives near maximum
light output while the latter gives minimum. As
stated previously it does not matter whether the
mains is on a positive or negative half cycle, the
triac will still fanction in this way.
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COMPONENTS

The values of VR1, Cl, Rl and C2 are fairly
important to maintain the correct range of con-
trol. For example Cl is specified as 0-22xF; if
you make this 0-33+F the circuit will still work
but minimum light intensity will be obtained
well before you have turned VRI to maximum
resistance—this means the control movement of
the knob becomes cramped.

It is suggested that VR1 is a wirewound poten-
tiometer—not so much because of power dissi-
pation but because of better reliability. The capa-
citors should be of 250V working and the
Mullard C240 range of polyester devices are
ideal. You might have a tit of trouble locating
diacs and triacs—particularly when it comes to
their specifications. Most of them are sold “un-
branded’” which means that you must state the
voltage and currents you require when ordering.

In this circuit almost any diac will do but you
must make sure the triac is at least a 400V device
with a current rating of at least 1 amp. A triac in
a TO-5 transistor encapsulation will do but these
are not as readily available as the ‘‘stud’’ mount-
ing variety. We have therefore designed the
mechanical construction around the latter.

The inductor L1 is there purely to act as an
interference suppressor and is a “home wound”
job. About 100 turns {a few more will not hurt,
but don’t cut down on the 100) of 30 s.w.g.
enamelled copper wire are wound on a 25mm
(one inch)length of !4 inch diameter ferrite
aerial rod and Araldited into position.

ey
- :

F 4

Photograph of the Lamp Dimmer in final stages
of assembly.
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LIGHT DIMMER

70 LAMPHOLDER
/

Y

PLASTIC CONTROL
KNOB

PLASTIC OR STEEL
TUBE

MK WALL BOX

EIOINIIINII L VPP RN IS SIS S OPI PP ORI IIRT AR TIOR8 S IO OO (

Jrasaceosoessesearseaveses

RUBBER GROMMET

Photograph of completed
unit.

Fig. 3 (below). The component posi-
tions and wiring details on the tag
board.

Fig. 4 (above). Fixing the component
board in its case. Also shown is stem
for holding lamp holder and shade.
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" Components....

Resistors

Semiconductors

R1  4-7kQ2 W +10% carbon
VR1 100k wirewound potentiometer

Capacitors

C1 0-22uF 250V polyester
C2 0-1uF 250V polyester SEE

SHOP
TALK

D1 ST2 or similar diac
CSR1 400V 1 to 6 amp triac

Miscellaneous

L1 Interference suppressor—see text

LP1 240V lamp (up to 250W)

S1  On/off switch incorporated in lamp-
holder

Piece of 12-way twin tagboard 76mm long, MK
double plastic wall box, 2MK plastic cover
plates, 130mm length of § inch diameter gas
pipe, insulated knob, bayonet lamp holder
(incorporating S1), lamp shade (Woolworths),
aluminium for CSR1 mounting, length of

twin mains flex.

J

CONSTRUCTION

All the electronic components are mounted on
a piece of tag board as shown in Fig. 3 which is
then fixed within one half of a double MK wall
box (the white plastic type). A hole is drilled in
a blank white cover plate to allow the spindle of
the potentiometer to pass through and this will
ultimately be positioned over the circuit half of
the box (Fig. 4).

The lamp holder is made from a 130mm
length of !;inch diameter steel gas pipe—screwed
or stuck into a second blank cover plate with a
switched bayonet lamp holder fixed, likewise,
to the top end. The mains input wires are
brought into the side of the box; one lead goes
straight to the lamp holder, the other is broken
and goes via the circuitry. To finish the unit off
give the steel pipe a touch of paint and select a
fully insulated knob to match the general appear-
ance of the unit.

The advantage of using a plastic case is that
you do not have to worry too much about insula-
tion problems. If you use a metal case such as a
standard “sunk’ metal wall box ensure that none
of the circuitry touches the metalwork. If in
doubt you can cover the inside of the box with

) ...Counter Intelligence

BY PAUL YOUNG

A retailer discusses component supply matters

~

Component consumers are our
‘“bread and butter.”” As an elec-
tronic component retailer I say
this advisedly, because you con-
structors are indeed just this.

Specialisation

Now the variations in elec-
tronic circuit components are
proliferating so fast that the
first thing you are going to have
to face up to, is that you are
highly unlikely to get all your
requirements from one source. I
know a large component firm in
South East London who do not
stock any “radio-frequency”
goods at all. This may sound as
though it’s against your interests,
but is it? It means in practice
they can carry a bigger range
and bigger stocks of ‘“audio fre-
quency” components.

I think this trend may go on
for quite a while, and each dealer
will have to specialise in a
smaller section of the field. The
disadvantage is that it will make
it essential for you to deal with
several firms, an obvious com-
plication. On the credit side: if
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ecach dealer is doing his job well,
he should be able to offer you a
large range, (within his limits)
and be able to buy bigger stocks,
which will help to keep down
prices.

To anyone embarking on this
hobby I therefore suggest that
their first purchase should be
calalogues. Buy several of the
electronic magazines and read all
the advertisements. In this way
you will come to know supplier’s
strengths and weaknesses.

Mail Order

Now since all these suppliers
will be spread out over a fair
size area, most of your orders
will have to be through the mail.
A few points relating to ordering
by mail order are in order. Use
the firm’s own order form (if they
have one). Write your name and
address clearly (preferably print
in BLOCK CAPITALS) and clearly
state your wants. If you are
using a firm’s catalogue, I would
emphasise particularly, do not
put down something they do not
list, because if you do, your order

two layers of good quality insulating tape. O}
OO0 OO0 00O OGO O RO 20O AR

e ey
will have to be specially dealt
with, and my guess is that it will
be the very last to be tackled.
Above all don’'t write queries on
your order form.

Queries

It might be an appropriate
moment to consider exactly what
kind of queries you can expect
your supplier to deal with. Every
supplier will of course have his
own ideas on this subject. How-
ever, I would suggest that they
must be confined to information
about that particular  dealer’s
own stock; and even then, if they
concern data that is not readily
available, I would not condemn
a supplier if he limited his help
to giving you the name and
address of the manufacturer
concerned.

It is not in the province of the
dealer to answer technical
queries about articles appearing
in the electronics magazines. In
any case it is always far more
satisfactory to contact the maga-
zine concerned. As my partner
so rightly remarked, “Extra good
service for the one, means poorer
service for the many.” Translated
into practical terms, it means that
while we are struggling with
your one query, twenty other
customers’ orders are held up!
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‘ How to Construct

By PHIL ALLCOCK™*

Designed specifically for use in the
Teach-In ’74 series for beginners.

HE Tutor Board to be described here and on
T the blueprint presented free with this issue
of EVERYDAY ELECTRONICS, is an essential piece
of apparatus for use in the Teach-in *74 series for
beginners in electronics.

The Tutor Board will be used extensively
throughout the series its primary function being
to carry out experiments to illustrate the theory.

It is not essential to adhere exactly to the
given dimensions for the Tutor Board and some
readers may wish to modify the construction
to suit materials at hand. If major changes are
contemplated it is necessary first to ensure that
adequate space and clearances are available,
especially for the potentiometers, meter and
batteries.

BUILDING

Cut the plywood base and rear panel (pieces
A and B) to the dimensions shown on the blue-
print and drill all the holes with reference to
the heading DRILLING.

The large hole for the meter can be cut out
by a fret saw, an expandable wood bit or by
drilling a series of closely spaced holes round
the inside of a marked circle In the latter case
the centre disc of wood can be removed by
cutting along the holes with a sharp knife on
both sides of the plywood Finally the hole edge
must be smoothed with sandpaper.

Next cut the front and rear supports (pieces
C) to the sizes indicated and then fix, with glue
and panel pins, to the baseboard as shown.

Now cut to size the battery support, piece D,
and glue and pin to the back panel as indicated
on the blueprint. When the glue has completely
set, the base and rear panel can be sanded down
before finishing with two coats of emulsion
paint.

The rear panel is held to the base by three
screws so that the Tutor Board can be taken
apart if necessary for storage, in say a shallow
drawer, or repainting.

As the Tutor Board will be used throughout
the series it is worth making as good a job of
this as possible. A high standard should always

532

be the aim and this applies especially to elec-
tronics because most problems arise from poor
workmanship or untidy work. Good workmanship
from the start will repay itself as the series
develops and will give more pleasure and satis-
faction in the long run.

TERMINAL BLOCKS a
While the paintwork is drying the electrical

“components can be studied. The Data Chart illus-

trates the various components, to aid identifica-
tion, and it is worth spending a little time
examining the chart and the actual components
until they can all be readily identified.

An important part of the Tutor Board system
is the terminal blocks. These are supplied in
strips of twelve connectors and must be cut
with a sharp knife to give smaller blocks. Using
the first strip carefully cut along the grooves to
give two blocks each having three connectors,
two blocks each having two connectors and two
blocks each having one connector. The remaining
two strips of twelve should be cut to give
twelve blocks, each having two connectors.

The two three-connector blocks are for the
BC107 transistors (see Fig. la), which have
three leads each, but as these are not required
straight away they can be stored with the other
components until needed.

The two-connector blocks will have a single
fixing hole, Fig. 1b, and at this stage it is
advisable to check that the wire nails are a good
fit when pushed into the fixing hole so that the
barbs on the nail enter the plastic block. If all
is well the nails can be cut to length to suit
the thickness of the plywood used for the base-
board. In the prototype, which uses 4mm ply-
wood, a cut nail length of 10mm was found ideal
see Fig. lc. The cut ends should be rounded
slightly with a file to remove any sharp edges
or burrs. A total of about 15 or 20 cut nails will
eénsure some spares to replace any that are lost
during the series.

Two of the pointed nail off-cuts are required to
make up a pair of test prods and after filing
away any burrs these can be clamped firmly in
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each of the two single-connector blocks using
one of the screws; this is shown in Fig. 1d. The
unused screw in each single connector is for the
connection of a flexible lead later on.

It is worth noting at this stage that the test
prod point can be used to push out the fixing
nails of the other terminal blocks when they
have to be removed or repositioned on the base-
board.

CONNECTING LEADS

The next requirement is preparation of the
connecting leads. Five different colours are used
and leads of different lengths will be required.
see Table 1}

Table 1: Coloured Wire Lengths

Colour Length Quantity Use
(mm)
Red 45 1 positive test prod
40 2 positive battery
connectors
30 g general
Black 45 1 negative test prod
40 2 negative battery
connectors
30 2 general
Blue 10 6 general
30 4 general
Green 10 6 general
30 4 general
Yellow 15 4 general
20 6 general

NAIL CUT

TERMINAL BLOCK

£

(d

Fig. 1 (a). Shows the three-connector block for mounting transistors (b) checking that the nail
fits snugly in the terminal block (c) method of fixing the terminal blocks to the Tudor Board
baseboard (d) a made up test prod.

-
Components....

SEE

T (2 off)
4-7kQ (2 off)
10kQ  |#W 4 5% carbon (@ off)
4a7kQ | 2 off)
100k | (2 off)

100kQ  4W + 2% thick film (1 off)

Potentiometers
1002 1W wirewound semi-precision
5kQ  1W wirewound semi-precision
100k§) carbon linear

Resistors :S“ll"l,
" w s swcmon gon TALK

Miscellaneous 1
Meter 0-100: A d.c. moving coil—SEW MR45P
or similar; 12-way 2A terminal blocks (3 off);
M.E.S. batten mounting lampholders (2 off);
M.E.S. 6V 60mA bulbs (2 off); S.P.D.T.
toggle switch; pointer knobs (3 off); minia-
ture crocodile clips (24 off); coloured 7/0-2mm
wire—one of each colour Red, Black, Blue,
Green, Yellow—each 2 metres long.

The components listed above are those re-
quired for the first six months of Teach-/n '74,
see page 535. Approximate cost including
V.A.T. £7-00.

Hardware
4mm Plywood 300 x 300mm
6mm Plywood 150 x 300mm

Capacitors Deal or simiiar soft wood 48 x 22 x 300mm
| eSSl (o R (1 0ff Dgloc?l')sim'l r soft wood 18 x 22 x 300mm
250uF elect. 9 to 25V 2 off ila w X
I S (2 off) Wood glue; half inch panel pins; No. 10 round
Semiconductors headed screws (3 off); screw hooks (4 off);
BC107 silicon npn (2 off) screws for lampholders (4 off); stout rubber
IN4001 silicon diode (1 off) bands (2 off). Drill bits: 10mm dia.; 13mm
BZY88 4-7V 400mW Zener diode (1 off) dia.; 4mm dia.; No. 42.
. _J
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TUTOR BOARD BACK PANEL
ME1

SCREW HOOKS /

| e
\srout ELASTIC BANDS/‘ SATIRRY

METER SHORTING LINK

] ]

+

[Eresaaery,

/ BATTERY SUPPORT

Fig. 2. Details of the battery mountings and meter short-circuit lead.

Using your wire strippers, carefully set so
as not to cut or nick the wire strands, about
10mm of the outer plastic insulation should be
removed from each end of all the above wires.
This process may take a little practice and for
short wire lengths it is sometimes convenient
to grip the wire with pliers near the end to
be stripped whilst levering the strippers out-
wards, away from the pliers.

With the strippers set at the correct gap
excessive force is not necessary—too small a
gap causes damage to the strands of wire. After
stripping, the bare wire strands should be
twisted tightly together.

CROCODILE CLIPS

Half of the 20, 30 and 40mm leads of each
colour can now be fitted with a miniatiure
crocodile clip at one end only, as shown on the
Data Chart. Other leads can be similarly pre-
pared if needed. The tubular end of the clip
should be gently squeezed until it grips the
plastic lead firmly as this provides added
strength and the leads will be more durable.

One of the 10mm leads should be fitted with
clips at both ends and reserved for use as a
short circuit link across the meter terminals
when this is not in use. The thin wire across
the terminals of the meter serves the same
function during transit and the need for this
will be covered later. At this stage it is sufficient
to say that a shorting lead helps to protect the

delicate moving coil and needle from damage
during handling. When the meter is used in an
experiment the lead is always removed.

When the paint on the Tutor Board is com-
pletely dry, the final stages of fitting out can
be performed. The meter should be fixed in the
rear panel cut out—do not overtighten the
fixing: nuts as this may cause the plastic case
to crack.

When this stage is complete the thin wire
across the meter terminals may be removed and
replaced by the 10mm lead with crocodile clips
at each end, Fig. 2. Attach one clip to the tag on
each meter terminal.

Next the batteries should be attached using
four small screw hooks and rubber bands as
shown, see Fig. 2. The two batten lamp holders
for the 6V bulbs should be screwed into position,
and the tcggle switch mounted in position, see
blueprint and Fig. 3.

The rotary carbon and wire wound potentio-
meters should now be fitted as detailed on the
blueprint and in Fig. 3. The carbon potentio-
meter has a spindle which must be shortened to
the same length as the other potentiometers. The
free end of the spindle should be held firmly in a
vice and then cut through with a hacksaw—at
no time must any stress be applied to the body
of the component as this could cause damage.
Any burrs on the cut end should be removed with
a file. The Tutor Board is now complete and
ready for ase. O]

IO

k(]
qi
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o<
G 0 J

Fig. 3. Underside view of the Tutor
switch labels to be referred to in the
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Board showing potentiometer and
Teach-In '74 series.
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FOR BEGINNERS IN ELECTRONICS ...

THEORY AND EXPERIMENTS

TUTOR : PHIL ALLCOCK™

LESSON 7 Gurrent Flow and
Resistance

His completely new series has been designed

to run for approximately twelve months and
provides an introduction to the basic practical
and theoretical aspects of electronics. No pre-
vious knowledge or skill is required and the
series is in fact ideally suited to anyone who is
interested in learning the basics of electronics.
Basic experiments will be described for each
part and these can be performed without the
need for soldering.

TUTOR BOARD

The series has been devised around a low-cost
Tutor Board designed to obviate soldering. As
a consequence the initial expenditure is kept
to a minimum and the risk of damage to any
of the components, by excess heat, is avoided.
The construction of the Tutor Board is very
simple and the Blucprint, enclosed with this
issue of E.E. gives the constructional details
for the board, this, together with the article
on page 532 provides full construction informa-
tion.

All the electrical components specified are
readily available from advertisers in this issue
and can be purchased through some of our
advertisers in the form of a kit, providing all
the components for approximately the first six
parts. To assist those who wish to purchase all
the electrical components for the first half of
the series a components list is included in the
Tutor Board article.

The Blueprint/Data Chart enclosed in this
issue also contains basic information for use
with this series and electronics in general.

TOOLS

As with most constructional hobbies a few
tools are necessary from the outset and the
basic requirements are: a small screwdriver,
wire strippers and wire cutters (side cutters). A
pair of long nosed pliers might also prove useful

* North Staffordshire Polytechnic (An
Everyday Electronics, Fleetway House,
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for wire bending. Note that the screwdriver
should have a narrow blade and must be small
enough to fit the screws in the terminal blocks.
(A kit containing all these tools except the wire
strippers will be available next month).

Good quality tools are an investment in the
long run as they are more durable and often
easier to handle. It is assumed that the few

tools required to cut and assemble the wooden .

parts of the Tutor Board are already to hand.

Before any experiments can be undertaken it
is necessary to look at some basic ideas regarding
electricity and to introduce the ideas of a circuit,
current flow, resistance and voltage.

ELECTRICAL CIRCUITS

Perhaps much of the apparent mystique sur-
rounding electronics stems from the fact that
electricity itself cannot be seen. In some ways
this may seem a real stumbling block but need
not be so because the presence of electricity can
easily be demonstrated. The “switching-on™ of
a room light or a torch is a simple example in
which electricity makes its presence known by
the light (and heat) that it produces when the
switch is operated.

All materials are made of atoms in each of
which there is a central core or nucleus and
outside this one or more electrons. For our
purposes the electron can be considered to be a
minute package of electricity (or more cor-
rectly electrical charge). In some materials, like
glass, these electrons are prevented from moving
away from their parent atom by strong forces
of attraction. As a result electrons cannot flow
in these materials and they are called insulators.

Materials like copper and aluminium on the
other hand do not possess tl:ese same restrictions
and many of the electrons are free to move
within the material. It is this movement which
gives us the idea of electrical current or flow
of electrons and we can in fact think of current
flow in metal wires in the same way that we
think of water flow in pipes of a central heating
system. Metals are good conductors of electricity.

communications arising from the Teach-In '74 series must be addressed to
arringdon Street, London E.C.4)
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In a heating system the flow of water may
be due to the pressure produced by a small
pump where in an electrical circuit the pressure
may arise from chemical effects inside a battery.
The water is guided by ensuring that it always
flows in a system of pipes or closed vessels and
in the electrical circuit the current is made to
flow where we want it to by using insulation
round the wires and other components.

A common insulation is the plastic covering
on the wires used for the Tutor Board. Fortu.
nately air, when dry, is also a good insulator
which is just as well as otherwise electricity
might never have been found.

RESISTANCE

The amount of current that can flow in a
circuit for a given pressure or battery depends
on the ease with which the electrons can pass
along the various parts of the circuit. The
amount of opposition to current flow is deter-
mined by what is known as the electrical resis-
tance of the material.

The resistance of a wire, say, depends on the
material from which the wire is made, the
length of the wire and wire diameter. Increasing
the wire length increases the resistance whilst
increasing the diameter reduces the resistance.

The connecting wires used with the Tutor
Board are stranded and consist of seven wires
side by side. Because the material is copper, a
very good electrical conductor, the resistance
of the wire is very low and when we require
appreciable resistance we must add it to our
circuit by connecting a resistor into the system.

The resistor is simply a component that has
been manufactured to have a certain amount of
resistance and this is often marked on the body
of the component by a special colour code which
is covered in more detail later on.

OHM’'S LAW

So far we have introduced three terms which
are very important, namely current flow, resis-
tance and pressure. Each of the quantities can be
measured and for this we must specify the units
used. Pressure is measured by referring to the
electromotive force (e.m.f.) of the battery and
the unit used is the volt.

Current flow round the circuit is measured in
amperes, often abbreviated simply to amps,
whilst resistance is measured in terms of a unit
called the ohm. The Data Chart gives the symbols
that are normally used for these and several
other quantities that will be introduced later.

These three quantities are related to each
other by a well known law called Ohm’'s law.
This simply states that current is proportional
to the voltage and consequently inversely. pro-

portional to the resistance. As an equation this

can be written as:
e.m.f. in volts

resistance in ohms

current in amps=
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CURRENT MEASUREMENT

Strictly speaking the ampere is a measure of
the number of electrons that flow past a given
point in one second. Each electron carries the
same fixed amount of electrical charge
(measured in coulombs) and a current of one
ampere represents the movement of approxi-
mately six million million million electrons per
second! Do not let this large number worry
you—it is impossible for most people to visual-
ise such a large number anyway.

On the Tutor Board current flow can be
measured by using the moving coil meter. The
current is allowed to flow through a coil of very
fine wire which has the pointer attached to it.
The current reacts with a magnet system placed
near the coil and the coil rotates on its pivot.
The deflection of the pointer across a calibrated
scale is used to measure the amount of current.

The meter specified for this series is very
sensitive and could easily be damaged by mis-
use. A full scale deflection, shown as 100 on
the scale, occurs for a current of only 100 mil-
lionths of an ampere. Just as we can divide the
inch unit into thousandths of an inch or the
metre into centimetres so we can divide our
electrical units. As shown on the Data Chart our
new current unit can be written as

1 millionth of an ampere=1 microamp=1 A

VOLTAGE MEASUREMENT

Thus the meter requires 100 microamps for
full deflection. The meter can be transformed
into a device for measuring e.m.f. or voltage
by adding a resistance in series with the meter.
The combination is then known as a moving
coil voltmeter. To determine the resistance
required we must use Ohm’s law.

Let us change the full scale current of 100
microamps into say a reading of 10 volts ij.e.:
100 on the scale will represent a voltage of 10
volts applied to the meter and resistor taken
together. Thus:

10 (volts)

From the Data Chart we see that this value can
be written as 100kQ (100 kilohms). To make
the total resistance of the voltmeter equal to
100 kilohms we must allow for the resistance of
the coil of wire in the meter. For the meter
chosen this is about 800 ohms which is much
smaller than the total resistance required and
can be ignored, so we can make our voltmeter
simply by adding a 100 kilohm resistor in series
with the meter. The arrangement can be illus-
trated by what is known as a schematic circuit
in which the various components are represented
by the circuit symbols shown on the Data Chart.
Our voltmeter representation is therefore as
shown in Fig. 1.1. N

The small circles in the schematic representa-
tion are included to indicate connector points
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ME1

100pA CURRENT= 1

SLo-OFF
ON

— +
R1 100kl
Fig. 1.1. Schematic Fig. 1.2. A switch and
circuit of the volt- three resistors in
series with the bat-

meter.
- tery.

but would not normally be shown in such a
diagram. Wire connections are simply shown as
solid lines joining the components (represented
by their particular symbols) together.

RESISTORS IN SERIES

To illustrate this principle further, consider
Fig. 1.2. This schematic diagram shows a series
arrangement of a switch Sl. three resistors
(R1, R2, R3) and a 4-5 volt battery Bl. The
circuit is said to be a series arrangement because
the current flow (when Sl is closed) is through
all the components, one after another. In other
words the same current flows in all components.
This is not always the case and it is possible to
have components in parallel so that they all
experience the same voltage. This will be
covered in more detail later.

As already mentioned the resistance value of
each resistor is indicated by a series of coloured
bands on the body of the component. Using the
information given on the Data Chart study this
method of colour coding and hence locate the
100 kilohm+2 per cent resistor. The shopping
list shows three 100 kilohm resistors but the
+2 per cent tolerance component should be
specially reserved for making up the 0 to 10V
voltmeter by the method already outlined, when-
ever it is needed.

This close tolerance resistor can be perma-
nently mounted on one of the two-connector
blocks as shown in Fig. 1.3. It is inadvisable to
bend the resistor wires too close to the case, it
is better to leave the wires long to avoid any
stress in the component. Flexible leads can be
connected to the other ends of each metallic
connector as required.

100k £2°%

Fig. 1.3. The method of
mounting a resistor in one
of the connecting blocks.

(l) The resistor should be
l identified with reference to

the Data Chart.
LEADS\

If we return for a moment to Fig. 1.2 and
consider the effect of the current flow when
switch S1 closes, we can see that the total
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circuit resistance (i.e. opposition to current flow)
is due to the combined effect of R1, R2 and R3
taken together. If we call the total resistance Ry
ohms then Rr=(R1+R2+R3), the sum of all
the individual resistance values. This is a neces-
sary consequence of the series circuit connection
and the fact that the current is common to all
components. The circuit current, I, can be found
by applying Ohm’s law : — .
I=current in amps__ battery e.m.f. in volts

(switch closed) ~ total circuit resistance in
ohms.

Hence I = pla amps.
Ry

KIRCHOFF’'S VOLTAGE LAW

The current, in flowing through each resistor
gives rise to a voltage difference (sometimes
called a potential difference or p.d.) across each
component’s terminals. These voltage differences
can also be found by using Ohm’s law and if
we work out the values for each resistor we get:

4-5

Voltage difference across R =1 x Rl = e RI1
T

" " @ R2=I/<R2,—_£xR2
R

” . . R3—_—i>R3=4L5xR3
Ry

If we add these voltage differences together
to determine the total voltage difference for the

. . 5.
three resistors we find, sir.ce -‘;'Q— is common to
T
all terms, that:— )
Total voltage difference = ‘;-—5 < (Rl + R2 + R3) = 4§
T

volts since R = (R1 + R2 + R3).

This might well have been expected and simply
shows that the total voltage drop across all
components in a series circuit is the same as
the battery e.m.f. (This is known as Kirchoff’s
voltage law.)

Well, that is enough basic theory for the time
being. Study the circuit and ideas carefully
before proceeding to the experimental section
of this part. The experimental work will give
greater benefit if the basic theory is clearly
understood beforehand.

TESTS

The tests should be done in the order indi-
cated. Do not miss out any test as this may give
difficulty in later tests.

The tests for this month start on the next page
and should only be attempted when the theory
has been fully studieé. A number of tests will be
given each month and will be based on the Tutor
Board.

Next month: We shall examine the behaviour of parallel
circuit. Some new experiments will be given and the basic
theory will be taken a step further. A summary of the
results of this month's experiments will aiso be given.
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TUTOR BOARD EXPERIMENTS

Test No. 1

The purpose of this test is to build a series
circuit using the 100 ohm potentiometer (VR1)
as a variable resistor, together with a 6 volt 60
mA bulb, one 4-5 volt battery and a switch.
The layout is shown in Fig. 1.4a and the corres-
ponding schematic in Fig. 1.4b. Note that only
two of the three tags on the 100 ohm potentio-
meter and the switch are actually used. The
remaining tag on each component is not con-
nected to any other point. In each case the
centre tag and one of the two outer tags is
used.

Bl
45V

) —

+(O—

VR{ 1000
POTENTIOMETER

Y] OFF

Fig. 1.4a (above).

Basic layout on the

Tutor Board for the
. first test.

1001 Fig. 1.4b. Schematic
diagram of Fig. 1.4a.

T
} 45V
.
T LPY

The relative position of the switch toggle for
ON and OFF is dependent on which outer tag
is used. Similarly for the potentiometer, the
relative position of the spindle or knob for
maximum and minimum resistance will depend
on the choice of outer tag as before.

Observe the operation of these two com-
ponents very carefully so that their action is
fully understood. For example, the switch is ON
when the toggle points towards the end tag
actually in use. When the toggle points towards
the unused end tag the switch is off. Work out
a similar rule for the resistance of the 100 ohm
potentiometer.

It is always desirable to check any circuit
before connecting the battery or other power
source and this habit is worth cultivating. If the
bulb does not light it is most likely that a poor
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connection has been made.

The strands of wire should be twisted together
and can be folded back to double the thickness
when only one wire per hole is required in the
terminal block. Do not overtighten the screws
as this will fracture the strands very quickly.
The terminal blocks can be used to join two or
more wires, or wires and component leads,
together. A few minutes practice will soon
indicate the amount of screw pressure required.

When this first test has been completed, dis-
mantle the Tutor Board wiring and proceed to
Test No. 2. Never leave a battery connected to
any circuit for longer than is necessary. Always
move the switch to the OFF position when a
circuit is not in use as this will ensure long life
from the batteries.

Test No. 2

Set up the voltmeter circuit with the series
100 kilohm+2 per cent resistor and two test
prods. Use a black lead for the meter negative
terminal (marked—) and a red lead for the
connection to the 100 kilohm resistor (refer to
Fig. 1.5). Check the voltage of each battery,
paying special attention to the correct polarity
of the leads (red lead to battery positive ter-
minal, black lead to battery negative terminal).

Fig. 1.5. Layout on
the Tutor Board for
the voltmeter
(0-10V).

R1
100k

TEST PRODS

Mark each battery with the measured voltage.
(Nominal voltage is 4-5V, but will be higher
when the battery is first purchased.) Subsequent
checks of battery voltage will show lower voltage
readings as the battery becomes exhausted.
Leave the voltmeter set up and proceed to next
test.

Test No. 3

Devise your own Tutor Board layout and then
set up the circuit shown schematically in Fig.
1.6. Operate the switch to the on position and
set the 5 kilohm potentiometer (VR2) for maxi-
mum resistance using the principles covered in
Test No. 1. Check for current flow by measuring
the voltage across the 1 kilohm resistor. (Red
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lead to switch end of resistor. A zero reading
indicates faulty circuit wiring or switch in wrong
position).

Measure the voltage between the potentio-
meter end of the 1 kilohm resistor, furthest
away from the switch, and the junction of the
two batteries. (Black lead to the batteries.)
A reading of about 3 volts should be obtained
(30 on the meter scale). Whilst observing the
meter adjust the 5 kilohm potentiometer until
the meter reads zero. For equal battery voltages
this occurs when the variable potentiometer
resistance is equal to 1 kilohm.

S st
i

'?Jn Fig. 1.6. Schematic dia-
gram of the circuit
used in test 2.

VR2
5kl

Without disturbing the potentiometer setting
measure the voltage difference across the
variable potentiometer and across the 1 kilohm
resistor. These should be about equal if the
battery voltages are similar. Switch off and
dismantle all wiring. Replace the shorting lead

Study the results of all tests and try to explain
to your own satisfaction what is happening in
each test, particularly Test No. 3. If you feel
it will help you, try making a few notes about
each test in a notebook. In particular try to
work out what each test has taught you'

DATA CHART

The following information on resistor wattages was
unfortunately omitted from the Data Chart enclosed
in this issue.

CARBON

WOUND

across the meter terminals for protection.

00 00000000 Ot (T

Ruminations

By Sensor

Weather or Not

The holiday season will be
almost over by the time this piece
is published. But before we all
take up our work again it is worth
while recalling the part played by
electronics in improving weather
forecasting. Accurate forecasting
depends upon the collection of an
enormous amount of data from a
very wide area, and the rapid pro-
cessing of this data, together with
a few facts and maybe some
inspired guesses.

Electronics is involved in
almost every aspect of weather
forecasting but its greatest contri-
bution has been the electronic
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computer. A prodigous gquantity
of data can be processed by the
computer in a very short time
and thus an up-to-date and
accurate forecast can be made
available, via radio or telephone,
to all who may have need of it.
Unfortunately, little progress
has been made in controlling the
weather; gales, typhoons and hur-
ricanes have no beneficial effects,
and while it is very useful to know
where and when they are likely
to occur, we would be far better
off without them! One can foresee
that our cities may, in the future,
have a controlled environment in
a manner rather like that des-
cribed by H. G. Wells in his book
“The Sleeper Awakes.” I suppose
that it would only rain at night
(only people up to no good, and
policemen, are out at night!) and
storms would be unknown.
Theoretically, there would
seem to be no great problem in
covering an entire city with a

transparent dome and equipping
the area with the necessary air
conditioning plant, but the prac-
tical problems would be enormous.
Modern electronics would find no
difficulty in providing the sensing
and control equipment for such
a project, apart from the sheer
size of such an undertaking.

Perhaps the inhabitants of such
a city would read with wonder of
the great freeze-up of 1963 or the
floods of 1973. But there is some
cosy satisfaction to be felt when
indoors with the rain beating
against the windows and the wind
howling round the house. And
what of the free firework display
(son et lumiere) provided by a
good thunderstorm?

I think that I prefer to take the
weather as it comes; always pro-
vided that the weather forecasters
can give me some idea of what to
expect. If the weather were con-
trolled what on earth would we
talk about?
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Measures a.c. voltages over a large
frequency range—useful instrument
for the audio enthusiast.

NE of the most valuable test instruments
O for audio work is the Audio Voltmeter, so
called because it will read alternating voltages
over a wide range of frequencies and is sensitive
enough to read very small audio signals of down
to one millivolt or less. It is basically a bridge
rectifier system, the rectifier being used to con-
vert alternating voltage to d.c. in order to drive
the meter movement.

To be able to read very small voltages, the
bridge rectifier and meter is preceded by an
amplifier. Wide frequency response is achieved
by careful design of the amplifier section and by
the use of negative feedback.

RANGES

The meter described in this article operates
over five ranges as follows:
Range1 0 to 10 millivolts (mV)
Range 2 0 to 100 millivolts
Range 3 0to1 volt
Range 4 0to 10 volts
Range 5 0 to 100 volts
It has a high input impedance of approxi-
mately one megohm, which is essential to pre-
vent the meter “loading” the circuit to which it
is connected and so produce errors in reading.
The meter has a wide, flat frequency response
from 10Hz to over 100,000Hz ( + 1dB). .
Some ways of using the meter will be ex-
plained later but before describing the circuit
and construction, readers should note that
although the circuit may not look too compli-
cated, this project is not one for absolute begin-
ners to tackle. Those who feel capable of build-
ing the instrument however, will, providing con-
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struction, spccified components and wiring etc.,
are strictly adhered to, find it a worthwhile item
of test gear and moreover one with reasonable
accuracy.

It can be used for measuring the signal level
going into and out of a pre-amplifier, the gain
of an amplifier, the output power from ampli-
fiers designed to deliver power and of course for
generally checking newly built audio equipment.
One other instrument is required to do all this
and that is an audio signal generator, which is
also not difficult to construct and a possible sub-
ject for an E.E. project.

THE CIRCUIT

The Audio Voltmeter circuit is shown'in Fig. 1
and reading as is usual in circuitry, from left to
right, begins with the input, followed by the.
attenuator network which consists of Sla and
S1b (ganged 5 way wafer switches) and resistors
R1 to R8. The “impedance” of the network which
is also the input impedance of the meter, is about
one megohm and more or less determined by the
main leg of the attenuator network R8.

In the 10mV, or most sensitive range, R8 is
switched direct to earth so no attenuation occurs.
Forthe 100mV range an attenuator factor of 10 is
provided by R8 in series with R1 and R2. The 1V,
10V and 100V ranges are achieved in the same
way but by attenuation factors of 100, 1,000,
10,000 and 100,000. The values of the network
are not precise but do allow the use of standard
value resistors and a readout accuracy from the
meter of +5 per cent which is about average for
a low cost audio voltmeter.

The output from the attenuator is fed to TR1
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APPROX +17V

+19 10 20V
) - 4
RB 2:2kf)
Fig. 1. The complete circuit diagram of o7
the Audio Voltmeter with built in power 1000pF ™=
supply.
+
== C6

which is a special amplifier stage with a TMF

high impedance input so as not to shunt
the high impedance of the attenuator
itself. Transistors TR2 and TR3 are a
conventional signal amplifier to further
boost the signal so that it will drive the
meter via the bridge rectifier network
consisting of D1, D2, D3 and D4.

In order to achieve a wide frequency
response one arm of the bridge is
coupled back to the emitter of TR2 via

SK3
ICALIBRATION

R21
k)

MAINS
230/ 240V

NEUTRAL

the preset potentiometer VRI. This not Y=
only provides negative feedback, and an
aid to wide frequency response but also

EARTH

the means of “self-calibrating” the
finished meter. This is why a portion of
the 50Hz voltage from the secondary of the
mains transformer T1 is tapped off from R20 and
R21. This voltage is brought out to a socket on
the front panel and is used in conjunction with
VR1 to set the meter calibration. The amplitude
of the 50Hz signal at the calibration socket (SK3)
is 1V, give or take a few millivolts, but more of
this later.

The remainder of the circuit is the power
supply consisting of T1 which supplies 12V a.c. to
the bridge rectifier (D5-D8) which, in turn feeds
pulsating d.c. to the smoothing components C7,
R19 and C6. The supply rail to the amplifier at
the junction of C6/R19 should be about 17 volts.

CONSTRUCTION

The prototype shown in the photographs was
built into a case measuring approximately 222 X
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130X 125 mm made from Lektrokit parts, how-
ever any similar sized metal case could be used
but a metal case it must be.

The circuitry is assembled on plain Veroboard
as in Fig. 2 and this is attached, when wired, to
the front panel by means of small angle brackets
(Fig. 3). The meter may be any good quality 100
micro-amp, moving coil type with the usual 90
degree scale calibrated in 10 divisions each sub-
divided by 10 or 5.

The front panel layout is shown in Fig. 4, note
that the input terminals (one red and one black)
and calibration socket, are insulated from the
panel. The black terminal (earth) is only earthed
at the circuit board common negative/earth
line; the metal case is also earthed to the com-
mon negative supply rail.

When the circuit wiring is completed check if
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possible the supply rail voltage at the junction of
C6/R19. This should be approximately 17 volts.
Short circuit the input terminals and switch to
the 10mV range to ensure that the meter is read-
ing zero.

Note: Immediately after switching on the
meter will read for a moment or two and then
drop back to zero. Allow a few seconds for it to
settle before using.

If the range switch is left in the 10 or 100mV
position and the short circuit from the input
terminals removed, the meter will usually read
because of 50Hz hum pickup. Remember at low
millivolt ranges it is effectively a high gain
amplifier with a response down to 10Hz.

For calibration the meter and circuit -must be
out of the case so as to get at the pre-set VRI.
Couple the calibration socket to the red or live
input terminal and switch to the 1 volt range.
Adjust VR1 until the pointer of the meter reads
exactly full scale—10 on the meter or 1 volt. The
meter is now calibrated and can be fitted into its
case.

[4

DECIBEL MEASUREMENT

Voltage (and current and power) can be ex-

‘pressed in decibels and it is usual to include a

scale for decibels on audio voltmeters. This is
useful when checking gain and/or plotting the
frequency response- of an amplifier. A full
decibel scale, as normally found on audio volt-
meters, is shown beneath the regular voltage
scale in Fig. 4a.

With very large meter scales the full scale can
usually be included but on small meters, such as
the one specified for this project, it is better to
use the part scale as in Fig. 4b otherwise the
divisions are too cramped together at the higher
or minus dB readings i.e., between —5 and
—10dB. For practical purposes the +2dB down
to —5dB scale with divisions of 1dB, is sufficient
anyway.

The point of 0dB is based on 0-755 volts, the
reference of which is a power of 1 milliwatt
into 600 ohms. Normally the power level holds
for any impedance but the voltage only for 600
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REAR OF FRONT PANEL

S2

FIXING
BRACKET

COMPONENT BOARD
FIXING 5RACKET

FRONT PANEL
EARTH TAG

COMPONENT BOARD

Fig. 3 (above). Details of wiring the com-
ponentboardtothefront panel components.

Photograph of couplad board and front

Fig. 4. Voltage and decibel scales for the
panel.

unit, see text.
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The meter cut-out
should be made to
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Components....

Resistors

R1 100k{2 R8 1ML R15
R2 10kS2 R9 470k{2 R16 150kQ
R3 10k(2 R10 150k R17 6-8k
R4 1k R11 180k{2? R18 1k
R5 1k R12 22k R19 2-2k
R6 10012 R13 22k R20 6-8kf)
R7 100Q2 R14 180k{2 R21 1k{)
All W +5% carbon

Capacitors
C1 0-1uF C5 50uF elect. 15V
C2 10ixFd elect. 15V C6 10004¢F elect. 25V
C3 5uF elect. 15V C7 1000:F elect. 25V
C4 5uF elect. 15V

Semiconductors
TR1, 2, 3 BC109 silicon npn (3 oft)

\,

SHOP
wo. TALI

D1, 2, 3, 4 0A91 or similar (4 off) w
D5-D8 BY164 or any 50 p.i.v. 500mA bridge
rectifier

Miscellaneous
SK1, 2 Single spring loaded terminals (one
red one black) or terminal block (2
way)
SK3 Insulated panel socket
S1  Double pole 5 way wafer switch
S2 S.p.s.t. toggle switch
VR1 47022 skeleton preset
ME? 100¢A moving coil meter approx 3in
square
T1 240V primary, 6-0-6V 100mA secondary
(Eagle MT6 type)
LP1 Panel neon indicator
dropper resistor.
Metal case approximately 222 x 130 x 125mm,
knob for S1, plain perforated Veroboard
203 x 95mm x 0-15inch matrix, mains lead and
3 pin plug. .
J

incorporating

ohms. However, for practical use the dB scale
can be used directly for determining gain or loss
when dealing with voltage only and providing
the impedance of the circuit at which the
measurement is being made is not changed
during the measurement.

For example, a signal amplifier may be deliver-
ing 0-775 volts, as read on the meter (which is
0dB). If the gain of the amplifier was increased
by 2dB then the output voltage would be in-
creased to 0-975.

In plotting the frequency response of an ampli-
fier the signal level out is adjusted (by the
volume control or input signal level) to read 0dB
on the audio voltmeter. If the amplifier has a flat
response from say 20 to 10,000Hz the meter
will read 0dB over that frequency range. As the
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response talls away at either end of the Hat part
of the frequency range, so the meter readings
fall accordingly and the amount in decibels by
which it falls can be noted.

DECIBEL SCALE

Those who wish to put a decibel scale directly
on the meter will have to remove the meter
cover and then very carefully remove the scale
plate itself. The scale can now be drawn with
Indian ink (a compass and fine nib pen will be
required) and the dB figures marked as shown
in Fig. 4b.

The prototype was checked against a high grade
laboratory audio voltmeter and accuracy was
found to be within' +5 per cent on any range. @
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COIMGTIRS

THE TRANSISTOR

[ FIVE]

tis month’s article in the Semiconductor
T series continues with transistor types and
explains the manufacture of planar devices; also
discussed are types of encapsulation.

ALLOY JUNCTION GERMANIUM
POWER TRANSISTORS

Power transistors must be able to dissipate
the heat generated in their collector, so the
small types of construction discussed previously
are unsuitable. The collector must be iin good
thermal contact with the external metal base of
the device.

This external base must be designed so that
it can be bolted onto a piece of metal which
serves to dissipate the heat. The transistor is
kept cooler if the metal is blackened, since
black surfaces radiate more heat than bright
surfaces for the same temperature difference.

A thin mica washer may be placed between
the transistor and the heat sink, although this
washer will inevitably result in a slight increase
in the working temperature of the transistor.

It is best to coat the mounting base of the
transistor (and the mica washer, if used) with
silicon grease so that good thermal contact is
established. Special silicon compounds which
conduct heat better than ordinary silicon grease
are available and can be used with advantage.

The construction of a typical germanium alloy
junction transistor is shown in Fig. 5.1.

The OC35 is a typical general purpose tran-
sistor of this type. It can dissipate 30W if the

J.B. DANCE M.Sc.

mounting base 2f the transistor is kept at a
temperature of not more than 45°C.

The V.., rating is 48V at collector currents of
up to 0-SA and 32V at collector currents up to
6A. The value of k.. is in the range 25 to 75 at 1A.

The OC36 is a high voltage version of the

EMITTER
LEAD

EMITTER PELLET

GERMANIUM
WAFER

COLLECTOR

BASE LEAD

\\\\\

METAL MOUNTING BASE
/ CONNECTED T0 COLLECTOR
S S S S S S

Fig. 5.1. The construction of a typical germanium
alloy junction power transistor.

0C35, whilst the OC29 is a higher gain type
(with an hw of 45 to 130 at 1A). All of these
transistors have a cut off frequency of around
250kHz.

The 0C22 to DC24 range has a higher cut off
frequency (2-0 to 2-5MHz), but the power dissi-
pation must be limited to 15W.

All of these transistors have a diamond
shaped base of the TO-3 type shown in Fig. 5.2.

No similar npn germanium power transistors
are generally available.

Table 5.1: Germanium PNP Power Transistors

Device Vebo Veeo b ore Py max h¢. fr Application
V) V) (A) w) (MHz2)

0C20 -100 -75 8-0 30 25-75 0-25 High Voltage

0C22 —47 -24 1-0 15 150 2-0 General purpose, high
frequency

ocCa3 —55 —24 1-0 15 150 2:5 Power Switch

0C24 —40 —24 10 15 150 2-5 Power Switch

0C25 —40 —40 4.0 22-5 15-80 0-25 General purpose power
transistor

0cC28 —80 —60 8-0 30 20-55 0-25 High voltage, especially
suitable for d.c. converter

0C29 —60 -32 8-0 30 45-130 0-25 High gain power transistor

0C35 —60 -32 8-0 30 25-75 0-25 General purpose power
transistor

0C36 —80 -32 8-0 30 30-110 0-25 High voltage power
transistor
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Table 5.2: PNP Silicon Alloy Junction Transistors

Device Vebo Vebo Pt max hge fr Remarks
) ) (MwW) (MHz)
0C200 —25 —25 100 20 1-0 Low gain
0C201 —25 -25 100 30 4-0
0C202 —15 -15 100 70 4-0 Medium gain
0C203 —60 —60 100 15 1-0 High voltage
0C204 —-32 -32 125 24 1:5 Medium voltage
0C205 —60 —60 125 24 1-5 High voltage
0C206 —32 —-24 125 40 2-0
BCZn —30 —25 100 25-60 1-5
emitter
An n-type slice of silicon of about 2:5 cm
/ diameter is heated in oxygen so that a layer of
collector(lntemally silicon oxide is formed all over it. A drop of
ed to case) photosensitive material is placed on top of the
slice and the latter is spun so that the photo-
\base sensitive material forms an even layer of the
desired thickness.
The slice is then covered by a “base mask”,
- which is a photographic negative containing a
l i I: pattern, the opaque parts of which are in the
- . N positions of the bases of the hundreds or

Fig. 5.2. The TO-3 encapsulation showing lead-
out details.

SILICON ALLOY JUNCTION TYPES

The early silicon transistors were made by an
alloy junction technique similar to that used for
manufacturing germanium transistors.

These techniques resulted in the production
of transistors such as the 0C200 to OC206 which
are a pnp series with cut off frequencies in the
range 1 to 4MHz and values of h¢ in the range
20 (for the 0C200) to 70 (for the 0C202).

The V. rating varies from —15V for the 0C202
to —60V for the OC203 and OC206. The BCZ11
is another transistor of this type.

This range of tranistors is encapsulated in the
small metal envelope of Fig. 4.7 (last month)
with a red spot near the collector.

SILICON PLANAR DEVICES

The silicon planar process has made possible
the mass production of the very high perform-
ance transistors which are available today.

The present trend is for silicon planar devices
to displace most of the earlier germanium
devices in almost all applications.

The planar process cannot be used to produce
germanium devices, although it can be em-
ployed to manufacture other silicon devices,
such as diodes.

The diagrams of Fig. 5.3 show some of the
processes involved in the manufacture of a
silicon planar npn transistor.
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thousands of transistors which are to be made
from the silicon slice.

The slice is then put under an ultra-violet
light. The parts of the photosensitive material
which receive the radiation are hardened and
become fixed in position, but the other parts are
easily washed away.

The slices are treated with acid which removes
the oxide layer at the points where the photo-
sensitive layer has been washed away.

Each of the positions in the silicon slice where
a transistor is to be formed now has the type of
cross section shown in Fig. 5.3b.

After cleaning, the slice is treated with a
p-type material and heated so that the latter
diffuses to the required depth. An oxide layer
is then formed over the whole surface. The cross
section of a single part of the disc is now as in
Fig. 5.3c.

A photosensitive material is then used with
a new mask (the emitter mask) and holes in the
oxide layer are formed in positions which are
to be treated with an n-type impurity (Fig.
5.3d).

Afterwards an n-type material is allowed to
diffuse in to form the emitter and an oxide layer
is formed over the whole surface (Fig. 5.3e).

CONTACTS

A further photosensitive layer is applied and
a mask used to produce gaps in the oxide layer
over the small parts of the base and emitter
where the contacts can be fitted (Fig. 5.3f). A
thin layer of -aluminium is then deposited over
the whole surface and, by means of a fourth
mask, the aluminium is removed from all parts
except where it is required to form the base
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Fig. 5.3. Schematic outline of the various steps and stages in-
volved in the manufacture of silicon planar npn transistors. (q)

and emitter contacts.
Each transistor now has the general form
shown in Fig. 5-3g.

The transistors on each slice are now briefly .

tested, separated, and the good ones encapsu-
lated. Finally each device is thoroughly tested.

The manufacture of silicon planar pnp tran-
sistors is very similar. In expitaxial planar
transistor manufacture, a lightly doped thin
layer of silicon is used on a more heavily doped
substrate. The transistor is formed within the
thin layer.

LOW CURRENT PLANAR TYPES

Low current transistors operating with col-
lector currents (I.) of 1mA or less, are used in

ALUMINIUM FiLM

N COLLECTOR

low level circuits where one may require a low
noise transistor.

Typical npn transistors of this type are the
BC107 (V...=45V), the BC108 (V..,=20V) and
the low noise BC109.

Electrically equivalent types in' an epoxy
encapsulation are the BC147, BC148 and BC149.

The 2N929 and the higher gain, low noise
2N930 are similar npn types (V..,=45V).
Another similar type is the 2N2483 and the
higher gain 2N2484 (minimum value of k=250
at I.=1mA) which have V.., equal to 60V and
which may be used at values of I. as low as 1uA.

In the S.G.S. range, one may mention the
epoxy encapsulated C450 and the BFY76 and
BFY77. Other npn types are the 25501 to 25503

Table 5.3: Low Level Silicon Planar Transistors

Device Vebo Vebo IcYmax Py max hee fr Remarks
v) v) (mA) (mW) (MHz)

npn

BC107 50 45 100 300 125-500 300 TO-18

BC108 30 20 100 300 125-500 300 TO-18

BC109 30 20 100 300 240-900 300 Low noise, TO-18

BC147 50 45 100 220 125-500 300 Lockfit

BC148 30 20 100 220 125-500 300 Lockfit

BC149 30 20 100 220 125-500 300 Low noise, Lockfit

2N929 45 45 30 300 100-350 50 TC-18

2N930 45 45 30 300 200-600 50 Low noise, TO-18

2N2483 60 60 - 360 >175 60 High voltage, TO-18

2N2484 60 60 — 360 >250 60 Lowo noise, high voltage,
TO-18

BC184L 45 30 200 300 >250 150 Silect

pnp

BC157 —50 —45 100 220 75-260 130 Lockfit

BC158 -30 -25 100 220 75-260 130 Lockfit

BC159 —25 -20 100 220 125-500 130 Low noise, Lockfit

BFX37 —60 ~60 50 360 70-300 40 High voltage, Low noise,
TO-18

2N2604 —60 ~45 30 400 40-120 30 High voltage, TO-46

2N2605 -60 —45 30 400 100-130 30 High voltage, Low noise,
TO-46
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(Texas) and the ZTX114 “E line” Ferranti type.

Similar types of low current high gain pnp
transistors are available. For example, the Texas
2N2605, the Mullard BC157 to BC159 series and
the BFX37.

MEDIUM CURRENT PLANAR TYPES

The number of planar transistors for use in
the 10 - 200mA range is very numerous and most
designers choose from a few types with which
they are especially familiar.

Common examples of such transistors are the
economical types 2N2926 (International General
Electric) and the ZTX300 (Ferranti) in epoxy
encapsulation, whilst amongst the metal cased
types there are CIl11E (S.G.S.), the 2NG696,
2N697, 2N1613, 2N1711, 2N3053, etc.

Most of these have fr values around 50MHz,
but one may select one of the 2N2217 to 2N2219
series if one requires a 250MHz fy. The BFY50
to BFY53 series offer a higher value of I. (1A)
than most of the other small types.

In the pnp medium current types, one may
use the 2N1131 or 2N1132 which have an f¢
around 50MHz.

The common 2N2904 to 2N2907A series offer
an fr value of 200MHz and are rather similar
in performance to the 2N2217 npn series.

Of the epoxy encapsulated pnp types, one may
mention the 2N3702/2N3703 with an fr of
100MHz.

HIGH FREQUENCY TYPES

Various silicon planar transistors are avail-
able for the u.h.f. region. One of the best known
is the BFY90 (minimum fy=1000MHz). Other
npn types are the 2N3570 (minimum f;=
1500MHz) and the S.G.S. BFY78.

Table 5.4: Medium Current Silicon Planar Transistors

The 2N3662/2N3663 (Int. Gen. Electric) are
examples of transistors designed for u.h.f.
tuners, whilst the Mullard BF200 (fr=270MHz)
is intended for use in v.h.f. tuners.

Various pnp high frequency amplifiers are
available, but their operating frequency is not
normally quite so high as some of the npn types.
An example is the BFX48 (5.G.S.).

HIGH VOLTAGE

In some applications a transistor capable of
controlling a high voltage is required; for ex-
ample, in the control of neon filled numerical
indicator tubes.

The S.G.S. npn type C407 is one of the best
known (with a V.., rating of 120V). The ZTX341
and ZTX342 (Ferranti) have V... ratings of 100
and 120V respectively and are also intended for
driving numerical indicator tubes.

The S.G.S. V765 is a pnp type with a 120V
V.. rating.

SWITCHING

Many of the transistors aleady mentioned
(both silicon and germanium types) are also used
for switching applications. In particular, the npn
2N2217 series and the pnp 2N2904 series are,
widely used for medium current switching.

However, many silicon transistors especially
designed for switching applications are now
available. Some of the best known are the npn
2N706 and 2N708 for moderate speeds and the
2N709 for very fast switching.

The TIS45 (Texas) is similar to the 2N708, but
is in a plastic encapsulation. Another fast
general purpose switch is the S.G.S. type P346A.

Special types of ultra fast switch, such as the
Motorola 2N3960 with fr=1800MHz, are avail-
able, but lie outside the scope of this article.

Device Vebo Vebo lemax
V) V) (mA)
npn
BFY50 80 35 1000
BFY51 60 30 1000
BFY52 40 20 1000
2N696 60 40 —
2N697 60 40 —
2N1613 75 30 —
2N1711 75 30 —
2N2217 60 30 800
2N2218 60 30 800
2N2219 60 30 800
2N2219A 75 40 800
2N3053 60 . 40 700
pnp
2N1131 —50 -35 600
2N1132 —50 -35 600
2N2904 —60 —40 600
2N2905 —60 —40 600
2N2905A —60 —60 600

P{ max hee fr Encapsulation
(mw) (MHz2)
800 >30 60" TO-5
800 >40 50 TO-5
800 >60 50 TO-5
600 20-60 ’ 40 TO-5
600 120-150 40 TO-5
800 40-120 60 TO-5
800 100-300 70 TO-5
800 20-60 250 TO-5
800 40-120 250 TO-5
800 100-300 250 TO-5
800 100-300 300 TO-5
5000 50-250 100 TO-5
600 20-45 50 TO-5
600 90-150 60 TO-5
600 40-120 200 TO-5
600 100-300 200 TO-5
600 100-300 200 TO-5
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ENCAPSULATION

Silicon planar transistors are available in
quite a number of types of encapsulation.

A very common encapsulation for both silicon
and germanium transistors is the TO-5 type
shown in Fig. 54. The diameter of the main
part of the metal body of the device is about
8-15 mm. One of the electrodes (normally the
collector) is often internally connected to the
metal body.

Another very common form of encapsulation
tor small transistors is known as the TO-18 type.

BASE COLLECTOR

L
o

TAG

—
——
O

EMITTER

Fig. 5.4. Details of the TO-5 type encapsulation.

This is a metal encapsulation of the same form
as the TO-5, but considerably smaller, the
diameter of the main part of the body being
about 4-8 mm.

The connections are almost invariably as
shown in Fig. 5.4, but other devices (such as
field effect transistors) are produced in the same
types of encapsulation. Some types of electric-
ally similar transistors are available in both the
TO-5 and TO-18 types of encapsulation, but the
maximum permissible dissipation of the TO-5
type is usually about double that of the TO-18
type.

A further variation of the TO-18 type is the
TO-72 encapsulation in which a fourth lead
(often connected to the metal case of the device)
is present so that the four leads of the base are
at the corners of a square. The TO-46 is even
smaller than the TO-18, but has the same
general type of base connections.

PLASTIC TYPES

A number of the
developed their own
plastic) encapsulation.

The S.G.S. and Fairchild companies employ
epoxy forms which are somewhat similar to the
TO-18 and TO-5 types, but the top is rounded
off. The base connections are similar to the
metal types.

Texas Instruments employ a form called
“Silect” in many economical devices. This form,
shown in Fig. 5.5a, is also used for field effect
transistors.

The Ferranti ‘E-line’ is shown in Fig. 5.5c,
whilst the International General Electric epoxy
encapsulation is shown in Fig 5.5b.

have
(black

manufacturers
type of epoxy
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HIGH POWER SILICON TYPES

The most commonly used high power silicon
transistor is almost certainly the npn 2N3055.
This can dissipate up to 115W, has a minimum
fr of 1IMHz and a current gain of 20 to 70 at
1.=4A.

In general its ratings are well above those
of germanium power transistors, since the
silicon material can operate at a much higher
temperature. The encapsulation is as shown in
Fig.5.2.

b= BASE
¢ = COLLECTOR
e =EMITTER

Fig. 5.5. Various common found types of encap-
sulation.

For some purposes the npn RCA type 40250 is
suitable. This is in a smaller case (known as
TO-66) which also has a “diamond” shape. The
maximum dissipation is 29W and it is cheaper
than the 2N3055. Another npn type is the
2N3054 which has a 25W maximum dissipation.

Various npn planar high power transistors
are available, such as the Mullard BD121 (45W,
fr=95MHz) and the BDI123 (45W, fr=85MHz,
V.oe=60V) and the S.G.S. BDI117 which is
intended for high power audio amplifiers.

The number of pnp high power transistors is
more limited than that of the npn types, but
they find application in power amplifiers in con-
junction with npn types.

Special power transistors are available for
use at radio frequencies.

Next Month: Testing transistors.
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o BY R.A.PENFOLD

Enables one or two sets of stereo headphones to

be used with an amplifier.

esSPITE the popularity of stereo headphones,
Da large number of stereo amplifiers, and
record players, have no provision for using head-
phones. It is, however, a simple matter to con-
struct an adaptor to enable the use of head-
phones.

SENSITIVITY

It is not really practical to connect the phones
straight across the speaker terminals, as the
sensitivity of a pair of headphones is of course
much greater than that of a pair of speakers.
It would therefore be necessary to have the
volume control set almost at minimum.

This results in excessive hum, and noise, as
the general noise level of an amplifier is usually
expressed as minus a certain number of dB
compared with the maximum output of the
amplifier. This could be for example, —60dB,
which means that the noise level is one
thousandth of the level of the full output of the
amplifier.

When using speakers the amplifier would be
used at something approaching full output, and
a noise level as low as this would be virtually
inaudible. If headphones were in use, the output
from the amplifier would, in all' probability,
never be more than say, one hundredth of the
maximum output of the amplifier. This means
that the required signal at its peak would only
be ten times stronger than the noise level, and
this would obviously be very unsatisfactory.

Also, due to crossover distortion, some ampli-
fiers have a lower output quality at low output
levels, than they do at higher output levels.
This would be the result when headphones were
in use.
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ATTENUATOR

In orderrto enable headphones to be used with
the volume control set higher, an attenuator
is required. The circuit of a simple attenuator is
shown in Fig. 1.

. Ri 7212
o e

-
INPUT LOW VALUE ,Iv T
1oV LOAD RESISTOR | an
o

Fig. 1. The circuit of a simple attenuator to ex-
plain the theory used in the prototype.

The load resistor is not part of the attenuator,
but forms a suitable low impedance load for the
amplifier. The 72 ohm resistor, Rl, and the
headphone itself form the attenuator.

The input voltage from the amplifier (10 volts
in this example} will be shared across the resistor
and the headphone in proportion to their resis-
tance. In this case they have a total resistance
of 80 ohms (72 ohms + 8 ohms in series).

The headphoae constitutes one tenth of this
resistanc.e.fnd will have one tenth of the input

3750
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Fig. 2. The complete circuit diagram of the Stereo Headphone Adaptor.

voltage across it, the other nine tenths appearing
across the 72 ohm resistor. The simple tormula
for calculating the attenuation factor of a circuit
such as this is (Rl + Ry.i)/Rru. Thus in the
circuit of Fig. 1 we have an attenuation factor =
(72 + 8)/8 = 10.

Using this circuit, the headphone has only one
tenth of the sensitivity it would have without it,
and would therefore require ten times the output
voltage from the amplifier. This would resualt in
the noise level being reduced by a factor of ten.

PRACTICAL CIRCUIT

The complete circuit diagram of the Stereo
Headphone Adaptor is shown in Fig. 2. The input
to the adaptor (from the speaker outlets of the
amplifier) is through SK1, a stereo jack socket,
which is connected to the double-pole two-way
switch S1. The latter enables the headphones
to be used (via the attenuator) in one position,
and the loudspeakers in the other via SK2 and
SK3, the output sockets to the loudspeakers.

The unit can therefore drive one, or two pairs
of headphones, or can be switched for ordinary
loudspeaker use.

Resistors R3, R4, R5, and R6 are the attenuator
resistors, two for each pair of headphones (one
for each earphone). If only one pair of head-
phones are likely to be used, SK5, R5, and R6
can be omitted; resistors Rl, and R2 are the
load resistors.

As the circuit stands it is suitable for use
with almost any modern transformerless ampli-
fier, as these work well with a wide variety of
output impedances, and the value of the load
resistors is therefore not too critical. With the
values shown two to four watts will be developed
across R1, and R2 at normal listening levels.
With the majority of amplifiers, distortion is at
its lowest at around this output level, and a good
low noise level is obtained.

CONSTRUCTION

The prototype unit was constructed in an
aluminium case, see Fig. 3, and straightforward
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point to point wiring as employed as shown in
Fig. 4.

First of all make the metal case as shown in
Fig. 3 and make the cut-outs for the various
sockets and switch. With this done fit the latter
in position on the lid is indicated.

The wiring up of the components should be
somewhat easier if it is carried out in the fol-
lowing order:

(1) Connect and solder the leads from the
speaker sockets SK1 and SK2 using sleeved
wire.

(2) Using stout tinned copper wire connect
and solder together all the earth terminals on the
sockets.

(3) With sleeved wire connect and solder the
two leads from SK1 to S1.

(4) Wire in R1 and R2 followed by R3, R4, RS,
and R6.

Thoroughly check out the wiring, and when
satisfied that it is correct the case may be fixed
together and the sockets and switch positions
marked, with Letraset for example, so they may
be identified.

A dcuble length of twin cable is required to
connect the unit to the amplifier or record player
with which it is to be used; the length of the
wire will depend on the relative positions of the
unit and amplifier.

This lead should have, at one end, two suit-
able plugs which connect into the amplifier loud-
speaker sockets, and a stereo jack plug at the
other end, Fig. 5.

STEREQ JACK PLUG
PLY

AMPLIFIER AMPLIFIER
OUTPUT L.H.S, OUTPUT R.H.S.

Fig. 5. Wiring details of the input jack plug, PL1.
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Stereo headphone adaptor

DRILL HOLES TO
SUIT SOCKETS AND
SWITCH USED

Fig.

Fig. 4. The complete wiring up
details for the unit. All sockets
and switch are mounted on the
lid of case before commencing
wiring up.

3.
dimensions and cut-outs.

Details

of

case

SK1 SK3
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\
rComponenfs .

Resistors

R1 228 gw SEE

o 3’3’03 'b‘ll(ll’

e 0 4w conon P

R6 2200

Sockets

SK1 stereo jack socket
SK2 standard jack socket
SK3 standard jack socket
SK4 stereo jack socket
SK5 stereo jack socket

Miscellaneous
PL1 stereo jack plug
PL2 standard jack plug
PL3 standard jack plug
S1 Double-pole double-throw toggle; Small
metal case (see text); stout copper wire;
insulated wire; length of twin cable.

/

MODIFICATIONS

Sensitivities of different makes, and models
of headphones do tend to vary slightly. If when
the unit is in use it is found to be impossible
to obtain sufficient volume, or R1, and R2 are
found to be overheating (these are intended
to operate at quite high temperatures, but
should not seriously discolour, or smoke), R3,
R4, RS, and R6 should be reduced in value. to
about 82 ohms.

If the unit is to be used with an amplifier
which uses an output transformer. it will be

What do you know ?

RESISTORS

(1) There are two well known formulae for calcutat-
ing the total resistance of a number of resistors in
(a) paraliel (b) series, can you write these down?

(2) Calculate the total resistance of the following

network.
10k

Tkl

b—

10k

(3) (a) State Ohm's law and write down the equation
relating voltage, current and resistance. (b) What
current will flow In a 100 ochm resistor connected
across a 6V battery? (c) the power in watts (P) is
related to voltage (V) and current () by the equation
P = VI. Calculate the power dissipated in the
resistor in (b). What wattage resistor would you
use?.
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Table 1: Component changes necessary
when using an amplifier with transformer

output.
Speaker
Impedance R1,R2 R3toR6 R3to R6
{ohms) (ohms) (ohms) (ohms)
3 33 5W 68 33
8 10 5W 100 47
15 18 5W 150 68

Note: the ﬁnal_;:olumn with values for TR3_ to
R6 is for use with low sensitivity headphones.

necessary to alter the values of all the resistors.
Table 1 gives suitable resistor values for use
with this type of amplifier, for the usual output
impedances quoted by manufacturers.

As in the standard circuit, it is possible that
R1 anc R2 may overheat, or there will be a
lack of volume. Thus in the table, suitable
values for R3-R6 are shown in the last column
for this eventuality.

Should there be any doubt as to whether or
not the amplifier is a transformerless type or
not, this can be ascertained by tracing back the
speaker leads from the output sockets to see
if these emanate from a transformer. If the
amplifier i1s a valva type, it will certainly use an
output transformer,

IN USE

The Stereo Headphone Adaptor has been de-
signed to be situated by the listeners armchair
so that a set of headphones (or two sets) may be
conveniently switched in without the listener
needing to stir from his armchair whilst trans-
ferring from speakers tc headphones. O
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DOWN T0 EARTH v

By GEORGE HYLTON

“My amplifier has an input resistance of 20 kilohms and is fully
loaded by an input of 5 millivolts r.m.s. I wish to use a crystal
pickup with it. The manufacturers’ data for the pickup says that
it is correctly matched and equalised when it is loaded with 100
kilohms. The output is given as 100 millivolts pcak. How can
I adapt the pickup to the amplifier?”

This problem really has two
parts. First, the amplifier's input-
signal requirement is given in
rm.s. (root mean square) milli-
volts, while the pickup output is
in peak millivolts. These are not

directly comparable. Secondly,
there is the real problem of
whether the pickup can be

matched to the amplifier.

The required amplifier input
voltage (for full output) is S
noillivolts r.m.s., and it can be

taken that this specification
refers to sine-wave signals. In this
case, the peak voltage is about
1-4 times the r.m.s. voltage, so
5 millivolts r.m.s. corresponds to
7 millivolts peak. From now on
we’ll work in peak voltages and
forget the r.m.s. ones.

THE MATCHING
PROBLEM

We have to make sure that
whatever matching arrangement
we make doesn’t reduce the
voltage at the amplifier input
terminals to less than the 7 milli-
volts needed for full output. At
the same time the pickup must
“see” a load of 100 kilohms.

The simplest possible arrange-
ment is shown in Fig. 1. Here a
resistance R, is put in series with
the input impedance R, of the
amplifier. To match the pickup,
(R.+ R, must total 100 kilohms.

Since R, is 20 kilohms, it follows
that R, must be 80 kilohms. (In
practice it would be all right to
use the nearest standard value,
82 kilohms, since the matching
isn’t very critical in this sort of
circuit).

The question is, will adding 80
kilohm, which must absorb some
of the output of the pickup, leave
at least the required 7 millivolts
at the amplifier input?

In Fig. 1, R, and R, form a
potential divider. Since R, is four
times R, it must absorb four times
as much voltage as R,. In other
words, four-fifths of the pickup
voltage is wasted in R, and the
remaining one-fifth appears at the
amplifier input. So the amplifier
gets one-fifth of 100 millivolts,
or 20 millivolts, which is comfort-
ably greater than the required
7 millivolts but not so enormous
as to overload the input stage of
the amplifier (most amplifier in-
puts are designed to accept a

20dB overload, and in the
present case the overload is
roughly 10dB, which is the

decibel equivalent of a threefold
increase in voltage).

In this case, then, the simple
matching arrangement works
well. Unfortunately, it is not
possible to match any pickup (or
other signal source) to any
amplifier in this way. For
example, if the pickup in question

Fig. 1. A very simple form
of attenuator/matching cir-
cuit.

Ry (80KN)
R; AMPLIFIER
PICKUP (20k01) (S5mV RM.S,
(100mV PEAK) = 7mV PEAK)

T
L
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- input

had had an output of only 20
millivolts, then the amplifier
would have received only 4 milli-
volts, which is not enough to give
full power output. In such a
case, extra amplification is
needed, or a high input
impedance buffer stage before
the -amplifier. 1f the pickup had
an output of 500 millivolts the
amplifier would be in danger of
being overloaded and some extra
attenuation would have to be put
between it and the pickup.

MATCHING CRITERION

To check whether a particular
combination of pickup and ampli-
fier will work with this simple
matching arrangement, calculate
this Maltching Criterion:

( Pickup output (mV) )

Amplifier input (mV)

\ Required pickup load resistance

( Amplifier input resistance )

If this comes to more than
unity, the system will work. If it
comes to more than 10, there may
be a danger of overloading the
input stage (this doesn’t apply if
there is a volume control before
the input stage). If less than
unity, either more amplification
or more input impedance with
the same amplification is needed.

In calculating the Matching
Criterion, both voltages must be
in millivolts and both resistances
(or impedances) in kilohms. The
criterion also applies to matching
signal sources other than pickups.

Occasionally, a pickup or some
other signal-source may produce
far too much output and be in
danger of overloading the ampli-
fier which it drives. To avoid
overloading the preamplifier it is
necessary to attenuate the signal
while at the same time presenting
the pickup with the correct load.

Taking the figure of 500 milli-
volts for the pickup output, but
keeping the load at 100 kilohm
as before, how can we reduce the
input to the amplifier without at
the same time presenting the
wrong load to the pickup? The
simplest answer is to connect a
resistance in parallel with R,
thus bringing down the effective
input impedance of the amplifier.
To preserve the required 100
kilohm, R, must be increased, and
this, together with the reduced
impedance, causes the
desired attenuation of the signal.
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PLUGS
Pack 107 S pin Din
Pack 108 3 pin Din
Pack 135 4" Jack
Pack 130 }” Jack Stereo p
Pack 103 Loudspeaker Plug I7p
Pack 100 Phono Plug Tp
Pack 230 3 pin Socket 15p
Pack 236 S Pin Socket 13p
Pack 234 L/spesker Socket
READY MADE LEADS
3 pin to 3 pin Din 70p
3 pin to open end 55p
5 pin to S pin Din 90p
5 pin to open end Top
5 pin to 4 phono plugs £l
Spe;rer lead Din to spade

12f¢

Extension lead Din plug to
socket 12ft. 70p
All leads opprox. éft. in length.

DIAMOND STYLI

8TA; 9TA; 9TAHC; GP9I;
ST4; ST9; EV26; GCB

All at 80p each

Double Diamond €1-25.
Dismond suitable for Orbit
NM22; G800; M3D €2-28 each

CASSETTE TAPES
Audio-Magnetics C60

3 6 l 10 l 20
€1-001 €1-90 ) €320 €6-30
Cassette Caddy £1-20
Cassette Head Clesner 35p

ZONAL ILFORD TAPE

5" Standard 6001t

54" Standard 900fc

7" (Plain boxed) 1200fc
7" (Westminster Boxed)

18001t
7” Reel of Leader Tape
(Blue or green)

MICROPHONES
AKG DI09 £11-50
AKG D202E! £39 50
AKG DI90C €7
AKG DI90E €8
AKG D224 £50
Sennkeisser MD2IIN 45
Sennheisser MD4I1IN  £27-
Sony ECM5 i85
Audio RMS7F Radio Mike

€210

HEADPHONES
Sennheisser HD414
AKG K50

Beyer DT48S

€10-60

SPEAKERS

E.M.I. 350 Kit 8 ohms
E.M.l. 450 Kit 8 ohms

RECORD CARE
Cecil Wartts Dust Bug  €1-20
Parastatic Disc Preener 45p
Antistatic Fluid 20p
Dust Bug Spares

(8rush & Roller) iSp
Prices inc YAT and Post.

CARTRIDGES
Goldring GBOO

Orbit NM22

Shure 75/6

Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnetce 105 (Dia)

J. ). Francis (wooo Green) Ltd.

MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CMI7 ORS Tel: Matching 476

B.H. COMPONENT FACTORS LIMITED

SPECIAL RESISTOR KITS ({W 5% or {W 8% CARBON FILM)
10EI2 Kit: 10 of each EI2 value, 10 ohms—IM, a total of 610, €3-10 net
28EI2 Kit: 25 of each E12 value, 10 ochms—IM, a total of 1,525, £7 20 net

POLYESTER CAPACITORS MULLARD €280 250V
uF: 0 01,0 015, 0 022, 0 033, 0-047, 3{p each; 0 068, 0 1,018, 4{; each;
0 22, Sip: 0 3), 8p: 0 47, 9p; 0 68, lip: | 0, ISp; | S, 22p; 2-2, 28p.
MULLARD POLYESTER CAPACITORS C296 SERIES
160V: (uF) 0 01, 0 015, 0 022, 24p; 0 047, 0 068, Jip: O I, O i5, 44p:
0 22, Sp; 0 1), 68; 0-47, 70’&: 0-68, 1ip; 1-0, 12{p.
400V: (uF) 0-001, 0-0015, 0-0022, 0-0033, 0-0047, 24p; 0-0068, 0-01.0-015,
0022,0 033,34p;0 047,0:068,0°1,44p. 0°15,64p.0:22,84p.0-31.412p. 0 47, 14p.

MINIATURE MULLARD ELECTRONICS 015,016 017 SERIES —
(uFiv): 1163, 1-5 63, 2:2,6), 3-1/6), 4 40, 4-7.6), 8 40, 10 16, 10 63, 15116,
15 63,16 40, 22 25, 22 63, 32/10, 33/16, 33 40, 32 6), 47/10, 100/10,100725,
150 16,220 10 All Above 6p, 47 63, 8p; 68/6), 12p; 100 6, I4p; 220116, 8p:
220/, 2ip; 30 16, 12p; 470 6-4, 9p; 470 40, 20p; 1000/16, 20p; 1500/16,
25p; 2200 10, 28p. _
ELECTROLYTIC CAPACITORS, Tubular and large can

(uF V}: 2:2 25, 2:2 63, 4°7 10, 4:7 25, 4-7 63, 22710, 22 25, 22 6)., Sp; 2110,
10/10, 50 10, 100 10, 10 25, 50,25, 10/50, $ip; 200 10, 100 25, 50/50, 64p;
500 10. 200 25, 100 50. 9p: 1000 i0, 500 25, 200 50. 11p; 2000 10, 1000/25,
S00 50, 16ip; 1000 50, 39p; 1000 100, 66p; 2000 25. 27p; 2500 12, 17p;
2500 25, 33p; 2500 50. 62p; 3000 50, 72p; 5000 25. 66p: 5000 50, 94p.
HI-VOLT: 8 350, 14p;_16 350, 19p; 32 350, 25p; 50 250, 18p; 100 590, 3p,
MINIATURE CERAMIC PLATE CAPACITORS
S0V: (pF) 22, 27. 31, 39, 47, 56, 68, 82. 100, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820, IK, IKS, 2K2, 3K3, 4K7, 6K8. (uF} 0 01, 0 015, 0-022,
0 033. 0 047, 24p: O_1, JOV, 44p: 0 I, 100V, Syp.
CARBON FILM RESISTORS § W 5%, 10 ohms—2 2M, § W 5% 10 ohms—
IM, Ip each or 100 for 62p; 1,000 for ¢4-30.
METAL FILM RESISTORS IW 5% 10 ochms—I0M, lip each or 100
for £1 10. ISEI2 KIT (IS each value 10 ohms—I0M) (8.

Veroboard 01 0:15 | IN4OOI 6ip "GUANTITYDISCOUNT,
2§ x 5in 28p 28p | IN4002 Tip SPECIAL BULK BUY PRICES:
24 x I}in 26p 19p IN4003  9p A g AVAILABLE BY
3 x Sin 3p 3lp | IN4DO4 9ip QUOTATION FOR LARGE
3 x 3in 28p 28 | IN9I4 7o 'BROJECTS AND  TRADE
I

x Jin (plain —_ P | [ Pohind
zz-nm (plan) — 12p | OC75 17p “5)83 A 42 B e
§x3hin (plan) — 22p | OC8l  20p Yo IA 40p

Insertion tool 39p S9p - __%00V_ IA__SO;)_*JA 60p
Track cutter 44p 44p Screened wire, m. 90 oo o oo ooo

Pins, pkt. 25 10p 10p | Twin screened wire, m. ....

2 pin DIN Ptug, 12p; Sket., I Stereo s.c. wire, m.

10p. 3 DIN Piug. 13p: | Connecting Wire, all colours, m. .. .. 24p
sut IO‘:."S pin Dlu'fl ph:. Neon bulb 90V wire ended . ... . $ for 24p
180°, 15p: Skt., 12p. Tran- Preset skeleton pots IK-IM ... . . . ép

sistor Equiv. Book, 40p. ALL PRICES INCLUDE V.A.T.

Carbon pots SK-2M log. & C.W.0. only. P. & P. 10p on orders below (8.

hin.  single 164p. single Discount. £10—10%, €20—15°%,.

with switch 26p, dual 46p. | Export Order_enqurries welcome (VAT free)

Dept. E.E. 6!, CHEDDINGTON ROAD, PITSTONE,

Near LEIGHTON BUZIZIARD, BEDS, LUJ 9AQ

Tel.: Cheddington 668446 STD (0296). GIRO No. 331 7056

Catalogue FREE. Callers please phone first
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TEGHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and electronics, or are

already engaged in the industry, ICS can help you. We can

further your technical knowledge and provide the special-

ized training so essential to success, or prepare you for a

recognised examinatinon. ICS have helped thousands of

ambitious men to moxe up into higher paid jobs — we can

do the same for you.

Take one of these courses . . .

@ Society of Engineers Graduateship (Electrical
Engineering)

@ C & G Telecommunications Technicians
Certificates

@ C & G Electrical Installation Work

@ C & G Certificatein Technical Communication
Techniques

@ C & G Radio Amateurs

@ MPT General Certificate in Radio Telegraphy

@ Audio, Radio anc TV Engineering and Servicing

@ Electronic Engineering Maintenance,
Engineering systems

@ Instrumentation & Control systems

@ Computer Engineering and Technology

@ Electrical Engineering. Installations,
Contracting, Appliances

NEW self-build radio courses

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver. transistor portable, and
high-grade test instruments, all under expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics

—F——————— e —_———

To: INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. No. 231U, Intertext House, Stewarts Road,
London SW84UJ or telephone 01-622 9911.

Please send me the ICS prospectus - free and without
obligation,

I

I

I

I (State Subject or Exam.)
Block Capitals Please

I NAME

I

l

I

ADDRESS

OCCUPATION AGE

I your key to a brighter,
‘ better future
Accredited by the Council for the Acereditation of Correspondence Colleges._I

e e e e
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YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.

KEMPSTON HARDWICK,
BEDFORD.

RESISTORS
W Iskra high stability carbon film—very low noise—capless construction,

W Mullard CR25 carbon film—very small body size 7°5 x 2°5 mm.
W 2% ELECTROSIL TRS.
ower Values Price
watts Tolerance Range available 1-99 100 4
g:/ 4-70-2-2Ma E24 Ip 0-8p
! 3-3Ma-toM El2 Ip 0-8p
i 2f 0a-1Ma E24 3-5p 3p
10 10-3-90a El2 Ip 0-8p
59 470-1Ma E(2 1p 0-8p
4 0% 1a-100 EI2 6p 5-5p

J o
Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0-5 wartt Sz., Iskra resistors S off each value 4-7Q to IMQ.
E12 pack 325 resistors £2-40, E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track Sk 0 to 2M 0}, log or linear (log $W, lin {W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500 Q and decades to SMQ.

mounting (0| matrix).
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each.

Horlzontal or vertical P.C.

TRANSISTORS

ACIO07 ISp | AFI26 20p | BFII5S 25p | OCa2 12p | SN3707 I2p
ACI26 12p AFI39 32p | BF173 20p OC44 12p | 2N3708 10p
ACI27 ISp | AFI78  32p | BFI77 28p | OC4s 12p | 2N3709 1ilp
ACI28 1Sp | AFIBO  40p | BFI78 32p | OC70 12p  2N3710 lp
ACI31  12p | AFIBI 40p | BFI79 32p | OC7I 12p | 2N3711 llp
ACI32 12p | BCIQ7 12p | BFIBO 32p | OC72 12p | 2N3BI9 32p
ACI76 I5p | BCIO8 12p | BFIBI 32p | OC8I 2ip | 2N4062 12p
ACI87 22p | BCI09 12p  BFI9%4 14p | OCB2D 12p  2N4286 20p
ACIB8 22p | BCI47 12p | BFI9S 14p | 2N2646 60p | 2N4289 20p
ADI40 SOp | BCl48 12p | BF197 1Sp | 2N2904 20p | 40360 35p
ADI49 4Sp | BC149 12p | BF200 32p | 2N2926 10p | 40361 35p
AD16l 33p | BCIS7 14p | BFYSO  20p ‘ 2N3J0S4  58p | 40362 40p
AD162 36p | BCISB  14p | BFYS! 20p | 2N30SS 60p | 40408 40p
AFl4 20p BCISY 14p | BFYS2  20p | 2N3702 3p | 2TX108 1I5p
AFLIS 20p BCI87 22p | BUYI0S 225p ‘ 2N3703 12p | ZTX3I00 I5p
AFIl6 20p BDI3I 7Sp | OC26 45p | 2N3704 13p | ZTX302 20p
AFI17 20p BDI32 25p OC28 50p | 2N370S 12p | ETXS00 (5p
AFIIB8 38p | BDI33 75p | OC35 S0p | 2ZN3706 1ip | EXTS03 20p

WIRE WOUND POTS. 3W, 10, 25,
500 and decades to 100k Q, 3Sp.

ZENER DIODES
400mW 59, 3-3V to 30V, 12p.

DIODES

RECTIFIER SIGNAL

eyi1a7 1250V VA 12p QABS Tp

BZYIQ 800V 6A 15p QA0 5p

BZYI3 200V 6A 20p QA9 Sp

IN4001 50V 1A 70 QA202 Tp

IN4004 400V 1A 8p IN4148 Sp

IN4007 1ooov 1A 10p BAIl4 8p

BRUSHED ALUMINIUM PANELS THERMISTORS

12in x 6in, 25p ; l2in x 2¢in, 10p ; 9in x 2in, 7p | VAI0OS5S I1Sp
VAL066S I5p

SLIDER POTENTIOMETERS VA1077 Isp

86mm x 9mm x 16mm, length of track 59mm. RS €135

SINGLE 10K, 25K, 100K log. or lin. 40p.

DUAL GANG, 10K 4 10K etc. log. or lin, 60p.

KNOB FOR ABOVE, 12p. THYRISTORS

2NS060 SOV 0-BA 30p
2NS5064 200V 0- 8A 47p
106F SO0V 4A 40p
106D 400V 4A S5Sp

FRONT PANEL, 65p.

18 Gauge pane! 12in x 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots,

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER (2,

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS
PLEASE ADD 109 VAT

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0:001uF, 0-0015uF, 0:J022uF, 0-0033uF, 0-0047uF, 24p. 0:-00684F, 0-01uF,
0-0154F, 0:0224F, 0-033uF, 3p. 0-047uF, O-068uF, O-1uF, 4p, O-15uF, 6p. 0-22uF,
7ip. 0-33u4F, lip. O 47u4F, 1lp.

160V: 0-01uF, 0-015uF, 0-0222F, 0-0334F, 0-047uF, 0-0684F, 3p. 0- L uF, 34p. 0- 154F,
44p, 0-224F, Sp. 0-33u4F, 6p. 0-47uF, 7ip. 0-68uF, VIp. |-0uF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0luF. 0-01SuF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,

];p. Q- tuF, 4p. 0- |SuF, 0-22uF, 5p. 0-33uF, 64p. 0-47uF, B{p. 0-68uF, 11p. 1-0uF,
13p. V:-5uF, 20p, 2-24F, 24p.
MYLAR FILM CAPACITORS loov CERAMIC DISC CAPACITORS

0-001uF, 0-002u4F, 0:0054F, 0-0luF, 0-024F,
2¢p. 0-04uF, 0-05uF, 0-068uF, 0O-IuF, 3yp.

100pF to 10,000pF, 2p each.

ELECTROLYTICCAPACITORS

(KF/v) 1/63, 1-5/63,2-2/63, 3-1/63, 4-7/63, 6-8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 3376-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3,
68/16, 100/4, 100/10, 100/25, 150/6-3, 150/10, 220/4, 220/6- 3, 220/16, 330/4, 6p. 47/63,
100/40, 150/25, 220/25, 330/10, 470/6-3 7p. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p,
470/10, 6B0/6-3 11p. 100/63, 150/63, 220/63, 1000/10, 12p. 470125, 680/16, 1500/6-3 13p
470/40, 680725, 1000/16, 1500/10, 2200/6-3, 18p. 330/63, 680/40, 1000/25, 1500/16,
2200/10, 3300/6- 3, 4700/4 21 p.

SOLID TANTALUM BEAD CAPACITORS 12p
0-luF 35V 2-2uF 35V 22uF 16V
0-22u4F 35V 4:7uF 35V 33u4F  1QV
0-47uF 35V 6-8uF 25V 47uF 6:3V
V:QuF 35V 1OuF 25V 1004F 3V
VEROBOARD JACK PLUGS AND SOCKETS
9.1 0.15 Standard screened 18p 2:5mm insulated 8p
24 x 33 22p i6p Standard insulated (2p 3:Smm insulated 8p
2y xS 24p  24p tereo screened 3Sp 3:5Smm screened 3p
3 x i 24p  24p tandard socket ISp 2:5mm socket 8p
3% xS 279 27 Stereo socket 18p 3:5mm socket Bp
17 x 2. 75¢ 57ip
:; x g (olain) 100p zgp D.I.N. PLUGS AND SOCKETS
& PIIn - P 2 pin, 3 pin, S pln 180° S pin 240° 6 pin
17 x 33 (plain) —  60p Plug 12p. Socket Bp.
'; :!22 (:::::; = ?g: 4 way screened cable, 15p/metre.
21 x 32 (plain) — e 6 way screened cable, 22p/metre.
Pin insertion tool S2p S2p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1.50
Pkt. SO pins 20p 20p !9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 2500uf 64V 80p
25004F 40V T4p 2800uF 100V £2-60 4500uF 25V £1-68
2500uF SOV S8p 32004F 16V SO0p S000uF SOV £1-10

HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT

4500uF 16V SOp

0-QluF 10p 0-047uF  13p 0-22uF 20p
0-022uF 12p 0- tuF 13p 0-47uF 22p
POLYSTYRENE CAPACITORS 160V 2{%

10pF to 1,000pF EI2 Series Values, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—-GDI

The GDI is the world's first semiconducter that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance w_hen
it absorbs d idizi or i gases such as hydrogen, carbon rponogude.
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are swpplied with each detector.

Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector £5-20. 12 or 24V battery operated audible
alarm €7-30. As above for .PP9 battery, £6-40.

PRINTED BOARD MARKER 97p
Draw the planned circuit onto 1 copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high

relief.

LARGE RANGE

ITT/TEXAS

IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MiIX

=1 12-24 25-99 100+ 7448 185 175 I70 165 74118 100 82 73 64
[ [ [ [ 7450 18 16 4 k) 74121 43 40 38 36
7400 18 16 4 3 7451 18 16 14 [k} 7414\ 100 95 90 8as
740} 8 16 4 13 7453 18 I6 4 (k] 74145 150 140 135 130
7402 18 X ] 4 3 7454 I8 16 4 (k] 74150 330 280 250 210
7403 18 16 14 3 7460 8 16 14 13 74151 "o 100 95 a9
7404 20 18 16 14 7470 30 28 25 24 74153 120 1o 105 95
7405 20 18 16 14 7472 30 28 27 1) 74154 200 180 170 160
T406 50 45 40 35 7473 40 8 36 30 74155 150 120 100 86
7407 56 50 44 8 7474 40 36 32 28 74156 130 120 100 96
7408 36 Jo 27 23 7475 S5 52 50 49 74180 I55 136 "2 105
7409 36 30 27 3] 7476 40 36 3 30 74190 195 190 185 180
7410 8 I6 14 13 7480 100 95 90 8s 74191 95 190 185 180
74)) 13 20 20 8 7481\ 125 s 1o 105 74192 200 190 180 164
7412 36 30 27 23 7482 100 96 90 8BS 74193 200 180 170 150
7413 34 28 16 22 7483 100 97 95 92 74196 200 190 180 170
7416 45 43 39 34 7484 120 Hs 1o 108 74197 200 195 180 170
7420 I8 6 4 (k] 7485 250 245 240 230
7421 36 30 27 23 7486 45 42 37 3
7426 32 29 23 20 7450 75 67 60 52 LINEAR IC’s
7430 20 18 16 14 T491A 100 92 8s 79 709 14 pin DIL 40p
7432 40 36 32 28 7492 75 70 65 60 74\ 8 pin DIL 40p
7440 20 18 16 4 7493 75 68 60 52 741 14 pin DIL 38p
744) B0 75 70 65 7494 95 90 8s 80 723 14 pin DIL 95p
7442 B8O 75 70 65 7495 108 100 95 90 747 14 pin DIL 85p
7443 128 120 "s ns 7496 100 95 90 8s 748 8 pin DIL 45p
7447 175 165 150 120 74100 250 240 238 230 DIL sockets 14 pin and 16 pin 16p
556 Everyday Electronics, October 1973



In @ nexT monTH

tHe 4 BanD TRE
RECEIVER

A radio capable of receiving short wave amateur and
shipping transmissions as well as the normal mediu
aaaaaaaa
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WE appear to have overlooked
the supply problem concern-
ing one major component used
last month. The CA3046 integrated
circuit, used in the Train Control-
ler, is not particularly easy to get
hold of, but one large supplier of
semiconductors does list it—A.
Marshal and Son, their address
can be found on their advertise-
ment elsewhere in this issue.

Lamp Dimmer

To get to the supply problems
likely to occur when buying for
this month’s projects we will first
look at the Lamp Dimmer. Most
components for this project will
cause few problems, but it might
be as well to shop around before
buying the diac and triac as prices
vary widely.

Some firms sell these items in
pairs and this is probably a good
way of buying them. The case and
other mechanical parts should be
available from most electrical
shops.

Audio Millivoltmeter

The case used on the prototype
Audio Millivoltmeter is a good
case for this piece of test gear
but is rather expensive (about

/
.,/
—

—:,-»

[

i

SHOP

TALIKK

LBy Mike Kenward )

The meter used can be any type
of the approximate size quoted
(provided the range is correct)
and there are a number of
reasonably priced types available
from advertisers. The transformer
specified should preferably be
used since the calibration voltage
is likely to be more accurate with
one particular type.

£2-50). This case is made from
Lektrokit parts available from
Home Radio.

Headphone Adaptor
The only component likely to be
1 | 00 00000000 00 O e

\

CONSTRUCTORS
TAKE YOUR PICK . .

Build one of four special simple projects, de-
scribed in an 8-page supplement, on the FREE
VERSATILE PRINTED WIRING BOARD in-
cluded in the NOVEMBER issue of PRACTICAL
ELECTRONICS

@ WAA WAA EFFECTS UNIT

@ SIMPLE TOUCH SWITCH

@ DIODE THERMOMETER

@ LIGHT OPERATED SWITCH
. . . THE CHOICE IS YOURS!

THE GOOD COMPANIONS
‘ everyone involved in
electronics.

PRACTICAL ELECTRONICS
November issue on sale Friday, October 12

J

Two magazines designed

toco;nplementeachother
in every way-—together pE
satisfying the needs of

.
558

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

difficult to get for the Stereo
Headphone Adaptor is the case.
A design for a home model case is
shown in the article but any small
metal or plastic case could be
used.

All the other components are
readily available.

Tutor Board

We buope that some of our
advertisers will be supplying a full
kit of parts for the Tutor Board
and the first six parts of Teach-In
’74. We have taken the unusual
step of informing advertisers of
the necessary components so that
they can help you by selling them
all in one kit.

Just one point, the last Teach-
In series also used a small moving
coil meter and the demand was so
heavy that all the stocks were
exhausted; we hope this will not
happen this time as the suppliers
have been warned.

If the meter does become un-
available similar types should be
sought. The size is not that critical
but we suggest you do not use one
very much smaller than the
original.

Another point if you are buy-
ing the parts individually make
sure you get R.S. Components
connector blocks—this is because
of the method of fixing them used.

I T IR

| have often spent many hours sorting through a box of
resistors to find the values | need, so | have come up with
the following idea. Obtain a polystyrene: ceiling tile and
divide It into many parts using a felt-tipped pen and number
these sections witn resistor values, preferably in ascending
order. The resistors can then be placed in their respective
sections by inserting one wire end into the tile. It Is then
an easy matter to find the required value resistor.

P. D. Turner,
Woodbridge, Suffolk,
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STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS.
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SAXO ENTERTAINMENTS LTD.

Announcing our TWO NEW PA/MIXER GONTROL UNITS

Using grouped pairs of inputs and outputs oOM.4H

-
lmproved ra"ge Of (high Z and low Z inputs) with individual 4highZ, 4 |:f Zziv.\pulv a.m ol controls

Case 14" Carr. pd

bass, treble and volume controls on each £18 50

constructor mOdUIes pair. plus master control. These low-noise
OM.6HL case 13-
1

units will feed all makes of amplifiers,
making them lIdeal for clubs, discos etc.

87 x 2%
2 inputs (6 high Z, 6 low Z). Carr. pd.
-

FOR DOMESTIC

Standard jack sockets. Compact design. In V.AT
& COMMERCIAL [ CELs -

strong metal cases. All units guaranteed for @ Channel section modules,
USE for building your own

3 years. mixer, Gain—16 x (24dB).

New Verslons using 3A Tone controls—18dB swing.
‘Plastic Power' Driver Carr. pd. £3:50 + V.AT
Transistors Now Avallable.
To meet demand, we have
included a more powerful
module in our well-
established and proven
range. These power
amplifiers are carelully
assembled, tested and

SAXON CONTROL UNITS

e £650 TR
Stereo. Carr, 30p. £1 5'80

] A 3 N
g:;;:rb‘ls:fueTr:ryr%lli’bllwly Two dechks, and full headphone monitoring. The unit /s mains operated and nieasures 17" 2 3" 2 4 deep
and versatllity and Is finished with a smart white on black faclia. The controls are: Lett/Right dechk fader, volume, bass,
treble, Headphone Selector and volume, Microphons volume, bass, treble, malns onjofl.

35 watts RMS. Uses 7 COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—~Stereo only has mic input.}
sA35 transistors and ? diodes £4'45
Carr. pald.

A NEW ADDITION IS THE
input sensitivity 200 mV into 10K (Cau 20p)

SAS0 at £5°65

A e
Carr. paid. A rugged, well built unit, capable || 15 ¥l vestion ) €270 EE EE ISR xith Modblers £1 8-95
of 50 watts R.M.S. out, with all the advan- supuly £27 50 Low distortion parallel push-pull supply

tages of Saxon Amplifier design and quality. output stage. (Carr. 40p)

Ready now.

makes zn ideal unit ln

sA1 oo disco assemblies. £1 o 9
real glutton for work

Rellable, tough and compact. 11 transistors, 6 diodes. Carr. pald

120 WATT HEAVY DUTY MODULE

Rugged class A driver stage, this module will run from all our mixers,

etc., and most other makes. Delivers 120 watts into an eight ohm load

and employs 4 T03 can (115 watt) output transistors. These are the
odules where extra power Is demanded.

Power output 120 watts Into8 ohms Module
Frea. response 20-20,000 HZ + 2d8

SOUND AND LIGHT UNITS

Our popular 3 channel model handles up to IKW (3000 watts) of
lighting and incorporates versatile sound control arrangement 1o
enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and vaiue.

3 CHANNEL UNIT SINGLE CHANNEL UNIT

BRIEF SPEC. FOR ALL THREE MODULES Includes bass, middle and treble as well as master Operates from 5 to 100 watt amplifiers. Supplied
Aill moduies Incorporate OPEN AND SHORT CIRCUIT PRO- | confrols. 2 amplifier sockets eliminate need for for bass note operation, is easlly adapted for
TECTION, plus proot agalnst over-dissipation and faulty inductive | split leads. Up to 3KW lighting_load. Smartly treble or mid-range at a cost of about 5p.

AL AL finished steel case. Carr. 30p. £1 9.75 £8' 90
Carr. pd

Freq. response 15-40,000 Hz 1dB

Distortion 0-2% at 1 kHz

Loads 4 to 16 ohms

Quiescent current 15 mA COMPLETE AMPLIFIERS

Nolse Better than —75 dB

ty volta A35 25-45

Supplreolage gAsOISA‘ogou:o.',o volts CSE 100. £34-90 carr. free

Size 44 x 4" x 1 (SA100) This versatiie unit Is now avallable in a biack vynide
4" x 3" x 1" (SA35/SAS50) case and 80 represents even bettar value than ever

lication data are lled | detivering speech and music poweu of up to 100
watts RMS and th of
70 watts. Two individually conlrolled inputs with

wide range bass and treble controls.

Clecults, connecting Instruction and
free with all modules.

POWER SUPPLIES FOR SAXON 100 £48 50 carr. free
THE SA25/35 & SA100 AUDIO MODULES With an RMS output of 120 watts speech and music,
- d 100 watts continuous power, four individually
PU4s Unastabllized supply for 2 SA25/35  £4-%0 & : controlled FET input stages and wide range bass
PUT0 Unstabliized supply for one or two 5'2!,907, carr. 40p ¢eé _‘ ‘ €. : and treble controls, this amplifier has established
PS4s Stablilzed module for 2 SA25's or two SA35's . [ I ) : [ B ngm s lc';::' s ajunitaficring qualitzendlreHablity Bt Tow
£3-50 carr. free Tl ) d
M;As Iumlormer l'or above, heavy duty ! £2-88 carr. 20p — %00 WansJ colourRLllgh
MT30 or supply plete with it i oxes mart exine
rectifier diodes mounted £3-50 carr. 20p LOUDSPEAKERS Britisn mad.e ba'aams” i finish £15 carr free.
PS70 Stabilized supply module for one or two S A100°s 12° 25 watt 8/15 ohms £5-95 carr. 30p. 15° 50 watt 8/13 ohm £14-50 carr. 50p.
£4-90 carr, free | 127 40 watt 15,000 gauss magnet system 8/15 ohm £14-50 carr. 40p.
MT70 Transformer for PS70 £4-90 carr. 40p A K G MlCROPHON Es
HL IDEAL DISCO MIKE ONLY £$-45 (rrp £11-00).
ALL MODULES ARE BUILT ON GLASS |21 2HLIOE =
FIBRE P.C. BOARD AND SUPPLIED Prices quoted do NOT include Y.A.T. 109, must be added on to total
FULLY TESTED value of order for V.A.T. S.A.E. for speclal price list.

Orders and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

Telephone 01-684 6385 TERMS OF BUSINESS
Hours 9.30 a.m.-5.30 p.m. Cash with order (C.W.0.) For C.0.D. please add 35p
TRADE & EXPORT ENQUIRIES INVITED slria, e by 'l tser. b Sate
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ZN8I¢ £1.2

The I.C. Radio in a TO18 can. Supplied

POSY
FREE

VDR's € Thermistors

AA119 9p
AA120 9p
AA129 9p
BA102 25p
BA11517p
BA130 10p
BA145 20p
BA148 20p
BA154 13p
BA155 14p

BA156 15p
BA243 56p
0A47 10p
0A79 9p
0A90 7p
0A91 Tp
0A200 10p
BY100 15p
BY126 15p
BY127 16p

Diodes & Rectifiers

plusp & p. 7p tor up to 25 resisiors plus 1p

for each additonal 25

complete with data sheet No. 10 which A58 7Sp GL23 £1-00 VA1005 15p
contains specification, circuit and details cZt 15p RS3 £1-32 VA1026 13p
and prices of components such as ferrite cz4 13p RS54 €146 VA1033 13p
rods, compression trimmers etc. CZ13A 13p VA1040 10p
E298 ED/A258 top VA1053 10p
1.C. Sockets £2982Z/06  wp VA1055S 10p
Dusl-in-line or Zig-Zag (Quil). $4 and 16 pin GLi6 £1 VA1034  10p
Our Price 1p per pin
. 3
Slider Pots Resistors
Siagic Dual log 3 lwnu §% Carbon Film - low noise
3 + 10K Hl-Stabs
I;;; ;2' :?: :" All E24 values 1p each plus p. & p. Tp for up
. n
. N to0 50 Resistors and a further 2p for each
SOK 50 + SOK additional 50. Deduct 334% for 100 of one
100K 100 + 100K Knobs type or 25% for mixed orders aver £1 in value
30p Sop 10p. 1W  10% Carbon Composition  3p each
2W 10% Carbon Composition 6p each
2! W 5% Wue wound 9p each
ouUD 5wW Wire wound 9p each
mnow Wite wound 10p each

Potentiometers

5K 50K 2 500K Q2

10KQ2 100K 2 1M

25k Q2 250K 2MQ

log or lin less switch (& 1Kf2 lin) 12p
log of hin with switch 24p
dual less switch 40p
dual with switch 10K 100K & 1M

log only 62p
10K log 10K antilog less switch a0p

BY176 £1:50
BY182 £1-50
BY250 23p

IN4OOY

IN40O7 15p

FM TUNER
chausis fully
Iransiatorised
9 volt
oparation.
OUR PRICE
g1

Matching stereo decoder £4-97
Aut for model liat No. 11

s weny
Audio
Amplifias

Our Price £3:9%
Less quentity discount

Eliminators

6 voltr 50mA £1.50
9 volt « 50mA £1.50
6 - 6 volt. 50mA £2.50
9 : 9 volt. SOmA £2.50
73 volt for cassette recorders £2.00
6. 75 or 9 volt £3.00
3.4}, 6.74.9.12 1 S00mA (ilvs.) £3.99

Car Battery Converter fully lllblllud 10
provide 6. 7} o1 9 volts 4.99
{p. & p. 16p on all types)

Presets

Capacitors

dise ceramic low voltage

01uF 18v Sp 0-14 Sp

-022uF 18v Sp 0:-224F  8v Sp

-04TuF 12v Sp 0-474F  3Iv Sp

ceramic plate Jov

1000p! 10p 4700pf 10p

2200pf 10p 10,000pf 10p

Ceramlic - plate 63V (C333)

1-8pf 8-2pf 33pf 120pt

2-2pt 10pt 39pf 150pt

3-3pt 12pf 47pf 180pf

3-9pf 15pf 56pf 220pt

4-7pf 18pt 68pt 270pt

5 6pf 22pf 82pf 330pt

6-8pf 27p! 100pf

all 5p. each

mylar film 100v

1000pf  2p 01pF 3p 068uF  4p

200000 2p 02uF 3p 1§ 4p

5000p!  2p NapF 3Ip 2uF 5p
05uF 3p

|0p(to 10, 0009! in muINpIeu o' 10,15, 22, 33,
74 3p sach

metallised polyester 250V (C280)

Vertical or Horizontal

01 watt S5p 025 watt 7p

100 1K 42 10K 42 100K 4 MU
250 25K 25Kl 250K it 2:5M1y2
500 SK 12 50K 12 500Kk BMY

PLEASE ADD
10°% VAT
TO ALL ORDERS

01uf 3p -06BuF 33p -4TuF 8p
015uf 3p 1uF 4p -6BuF 1p
022,F 3p “154F  4p 1pF 13p
033uF 3p 22uF  5p 1:54F  20p
04TuF 3p -33uF  8}p 2:2¢F 24p
metalllsed polyester 400V (Czﬂ‘l)
O1,F 43p 047uF 6p 10p
015uF 4Jp  -068uF &p JJuF 14p
022uF 81p  1uF_ Tp aTuF  15p
033uF 61p 1S4F Bp

slivered mlca 1% (> 50pf) 500V
2-2pt--820pf Tp 4-InF--5600pf 19p
1nF—2-2nf 8p 6800p!— -014F 29p
2-InF—3-8nF 18p

mixed dislectric 600V

O1uF  Tp -04TWF Tp 22uF  16p
022uF Tp  068uF 8p 4TuF  24p
-033pF Tp 1uF 8p 1uF Ap

MAIL ORDERS: Where no p. & B cherge 1 shown.
» minimum a 7o spphes. p. & b ON Oversees orders
ch

56 Fortis Green Rﬂld London N0 3HN
Tolop‘\oﬂa 01-883 3705

3 > > mixed dlslectric 1000V
Neat Sinks Transistors & lnfe’f"ed Circuits 1000p! 6p 6800pf 9p  1uF  12p
2200pt 6p Q1uF 9p 22pF  22p
AC107 %o  BCle? 10p  BF1S 15 OCW tap  2N1304 20 NSIT2 159 3300pt 6p -022uF 9p 47uF  30p
,Trgi! M _{_03 ::P ACs 1l BCle  tep BRI 1 OCMC W NN Bp BIYES ) g, ::7000'. 8p  047uF 12p
v P Acin? 156 BCUY 10p 82 23 oC1m np N1 wp ZENEAS 0 eramic
Sp \J ‘ Power ACI28 15¢  BC1S? 12p  BFY% up  OCIN Wp  2NZWRE el 10p SEALES 12Kv.d.c. 8KV.d.c. HI-K 750V
13p LOOSTI  £1.5 1001  9p 200pt 9p  1000pt Sp
\ Tab AC1T6 150 BCis8 10p  BFYSt Np  2TXIOT  M3p ENDRY Mo ol oo 15pt 9p 2200t 9p
J Acw?  mp BCI% 12p BRYIN  Jp 2TXI08 M2 NS Mp  io. o 220f 9p  250pf 9p 20000t  5p
ACHTK  Bp  8CI60 15p  BSX2 #p  ZTX100  ¥5p  ZN30SS - el €T 68pt  9p 270pf 9p 3000t Sp
ACI88 8p BC2es 18p BSY95A  14p  ZTX300 12p  2NITO2 12p MC1330 .'on 82p1  9p 300p! 9p 5000pt Sp
AC1BSK  23p BOUS $7p  BUISIZ £0.73  ZTX301 150 2NITY Ve i e 100pt 9p 750V DISC  10.000pt S5p
ACY20 20p B0 00 MJEMO  6lp  ITX02 0p N34 00 Ll c1ee 120pt 9p 470pt 6p  feed-
AD140 wp BOMR Top  MPFI2  40p  ZTXX 205 2NIT0S W Ll €100 :ggo: g: ;gggg: :: through
% G
AD149 wp BD13Y/2M.P MPF103 ITp  ITXN4 2p  2NIT08 10p MFC40008  49p 180p! Qp 10,0000t sp ‘0009' 59
“ AD181 “ e MPFIC  Flp  ZTXM1  Mp 2NINT 1B Lpeinion ssp
AD182 ®  BF1s0 g MPFI03  ap  ZTX0  13p  INIT08 120 \usee  geas 3
Dip10/2 in 1o BF16? 20p MPFI06  4sp  2TXMT  13p  2NJNR 12p ”"ll"dﬂ SICMCIM'
(onSL4010 AF11S 18 BF17y 20 oczs 40, l'im » INITIO 12 SO
100 Sop 18 L 4 o J P TAD0 £1.30 1y
C AF1tS 130 BF180 8p OC¥ wp  TTX 179 2N3TU1 12 flectf’lyflc‘
y‘l’ObOﬂfd RE S o 135 27X%04 5] oAty o CaP VOLTAGE
AF130 2p BFIM ¥p OCas 15p  ITXsn Bp  IN0I 15p  wATNC Sp »F 4 23 10 1" - 0 £~
Copperclad Plain 8C107 10p  BF18S #p  OCNM Mp  2n697 10 2N VTp  #ATIO “p . T = &
o.r 0.15" 0.15" 8C108 10p  BFI 15 OC”2 17p  2NTO8 120 2N3008 np MATC 6108 1.8, :n
22 o
P o & BCYO0S 10p  BFI9S 159 OC™ 15 2N708 15p  aN3we  12p HATHIC  Mp e E4
2%"1:* 20p 1?(9 10p (5 == 5
2%" x 8" 24p Up (7 i2p - ROTARY MAINS 1w | = & g
3% x 3% 2up @ ~ ~ o aD;QQL% 3 ® — T e
3% x 8" 27 p(10) 17p N A n = w — & — ¢t
17 x 2% 67p Sop I o o "p.-‘ o B o o 0 -
L " a - % — & s 6
177 3% 90p 70p Sp h « 7% a ~ o e ©. L
s o oo e N oo oo Yy 1170500 10 2 e e
Spotface Cutier  36p “w ' S (Flwh) -~ 737 o i N e e 13 ase
Pin Insertion Tool  47p (Lods / E1.85p.8p. 10p smc;g'::uu o Z & e = a2
Terminal Pins lSp pes peck of 36 8p y ;zg = ‘:: o = ::: ;:: 29
NEW LISTS 2 Bl % :% 'fﬂ l—h ::: x: _D 20 0_09
BOXES, CHASSIS, etc, A (Surface Joate 12-0r | 20 N I
TRANSISTORS, 1.C.'s, vte. g = Sacker ol it £ e = B0 03 I =
§ 8p dpole 2weay 4700 ] —n__J
(postage 5p) tple Jeo BT VOLTAGH
E oF n B © N
Aluminium Boxes pov 7 S -
Including bamplate and screws . > = -#.0.7 120 =y
o in i 17 P
No. L W. D Pice  p.ap. Sockar inwlatea O 22 feum
- - . ABorC TERMINALS \ 200 0p —_
(7) 2% aS% " x 1% 35p 8p ~ 8p Vip eah \ - TOGGLE 4000 B m wp
(8) 4" »d4" aw ¥ sp 8p s » 8400
. > > [ ke dmm plg $.7.5.7 Quentty Prices on application
(9) 4 2% nIW 3sp 8p 250v. tA
(10) 4" x$%" x 18" 0p 8 Availgble in Red, Black, Green, Sovbit So:;",f’::-'-l-l;‘ Voo
White, Yeliow, Blue and G Comains 12 #t. of co
14" x2%" a2 35p 8p o LT 181w, Enin Mt ”[dvol’ £lec"oly([ X 3
1237 a2 Al 32p % Q. Gpguh o SNHNTATEy, TOGGLE VLo nF sy 1ap 35GF asov 20p
13 67 »4" x2° Sop 10p 8 b.p.O.T 164F 450y 15p SOuF 350v  20p
.S 7 e h 50v. 1A 3 BuF:AS0V.W
Ena B Ve e Wt | i, e
2 -
16 10" 27" x 3" 83p 20 Sl i’ 16 16uF: 450 VW 250 50 S0uF0 JS0V.W 35p
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Smoothing Capacitors

When designing a mains power
supply for tranmsistor circuits you
use a large value electrolytic
capacitor. How do you arrive at
the value for this and is it very
critical?

The general rule is to make the
capacitor as large as possible (or
as one can afford) however there
is a slightly more scientific
answer.. If you assume full wave
rectification the capacitor has to
smooth out what is, effectively, a
100Hz waveform. This pulsating
waveform is constantly trying to
fill the capacitor with charge (if
you consider it like a bucket) and
in the absence of any current
being drawn from the capacitor
this happens quite quickly and
once it is fully charged there is no
further ripple across its terminals.

As soon as you connect to an
external circuit, charge will be
drawn from the capacitor—hope-
fully at a lower rate than it is
being fed in. The crux of the prob-
lem is to make sure that the recti-
fying circuit can keep the capa-
citor filled with charge more
easily than the external circuit
can draw it.

If you consider the external
circuit to be a box having impe-
dance (forget what the function
of the circuit actually is) we must
make sure that the impedance of
the charge circuit is very much
less than the impedance of the
external circuit. This means that
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the reactance of the smoothing
capacitor must be very low at a
frequency of 100Hz. If the exter-
nal circuit has a high impedance
(e.g. it draws only a milliamp or
two) we can afford to use a low
value capacitor for smoothing (a
few hundred micro-farad which
does not have an exceptionally
low reactance) but if we need to
supply several hundred milliamps
we must reduce the reactance of
the capacitor proportionally (to
perhaps several thousand micro-
farads). The values are not very
critical provided you are in the
right order of magnitude but there
is a hidden snag—if the capacitor
is too large there might be a big
current surge at switch on as it
charges up for the first time and
this surge—in badly designed
circuits—can sometimes destroy
the rectifiers!

Impedance

I thought that impedance was
dependent on frequency and yet
you often talk about input impe.
dances without mentioning the
frequency you are considering. My
amplifier specification even says
“Input impedance: 1 megohm”
but it does not mention frequency.
This does not seem to make sense!

When dealing with audio ampli-
fiers there is a standard frequency
that is used as the basis for calcu-
lating impedances; this has been
chosen to be approximately in the
peak of the human ear’s frequency
response — 1kHz. Whenever we
talk about input impedance or im-
pedance matching in amplifiers we
are assuming that a frequency of
1kHz is being used. Once you
know this you can calculate impe-
dances for other frequencies.

There is an exception (to prove
the rule?) loudspeakers’ impe-
dances are usually quoted for a
frequency of 400Hz.

Impedance Variation

I assume that it is possible to
increase or reduce the impedance
of a loudspeaker merely by con-
necting a resistor in series or in
parallel with it but is this per-
missible and what effects would
be evident?

It is perfectly permissible to do
this—provided you carry out your
series (or parallel) calculation

correctiy. For example you can in-
creasz the impedance of a 3 ohm
loudspeaker to about 8 ohms by
putting a 5 ohm resistor in series
with it. This would make it safe
to connect to an amplifier with a
restriction of 8 ohms “output
impedance” but you will sacrifice
a lot of power—over half the
power would be dissipated by the
resistor and the volume will be
considerably reduced.

It is a handy *stop gap” tech-
nique for initially checking a cir-
cuit before you buy the correct
loudspeaker but is not to be
recommended as good practice!

Reversed Transistors

Why must you not connect
transistors the wrong way round
—by that I mean swop collectors
for emitters. In an npn transistor
both collector and emitter are
made of n type material and the
structure is a sort of sandwich so
why on earth can’t you reverse
the connections without ‘dire”
results.

Your description of the struc-
ture of an npn transistor is correct
and we agree that it does seem
strange that the device is not
reversible. The reason lies behind
the fact that although you have
the sandwich structure there are
differences in the doping levels of
the silicon forming the collector
and emitter regions respectively.
Emitter doping is very much
greater than that in the collector
—this is necessary to improve the
“emitter efficiency” which controls
the gain and frequency charac
teristics of the device. A side
effect of this high level doping is
to reduce the reverse emitter base
breakdown voltage (to typically 5
or € volts).

In normal circuits we take great
care to ensure that for an npn
transistor the base can never go
more than about 5V negative with
respect to the emitter for this
very reason. When a transistor is
in a correctly operating circuit the
base is usually at a much more
negative voltage than the collector
—often there can be 7 or 8 volts
difference and the collector base
junction is always in a reverse
biased condition. If you connect
your transistor the wrong way
round you will be applying these 7
or B volts across the emitter base
junction which has a reverse limit
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of 5 volts and this is why the

. device might be destroyed.

A point of interest is that pro-
vided the breakdown current is
limited you can sometimes get
away with it! If the supply voltage
is less than the emitter base
reverse breakdown voltage there
will be no danger of damaging the
transistor but your circuit will
still not work as you do not get
the true emitter efficiency that is
required and the effective gain of
the device—when operating the
wrong way round—is in the order
of 1-1.

Mono to Stereo

I have a mono cassette tape
recorder which I want to medify
to give me stereo playback. Is
there any simple way to do this.

Theoretically it is possible to
convert your device for stereo
replay but if you are a beginner
we feel that this might prove to
be a very difficult operation. Not
only is it difficult but you might
have considerable difficulty get-
ting the right parts and obtaining
a reasonable balance between the
two channels. )

Your recorder will be fitted with
a mono head which imprints the
recorded signal as a magnetic pat-
tern on a !is inch wide track of the
cassette tape. To operate in stereo
two tracks—containing left hand
and right hand information—have
to be recorded within this ;s inch

width, so firstly you have to-

change the head to one which has
two electromagnetic cores. Prob-
lem number one is to locate a
head that will mechanically fit
your deck—because of the minia-
ture nature of modern recorders
getting one to exactly fit will be
difficult! You then have to
mechanically line up the head so
that is exactly corresponds to the
two tracks we have mentioned.
Assuming you are able to do
this you then have to make a high
gain audio amplifier which will
operate from the very low signals
that are derived from the tape
when playing back. There are
many amplifiers which are capable
of doing this and you would have
no problem in that respect unless
you tried to get the signal from
the extra channel to exactly
match the quality from the exis-
ing one. The only satisfactory way
to do this is to start from scratch
and build two identical playback
amplifiers and feed these from the
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signals from the double track
heads.

The answer would thus seem to
be “don’t modify but start from
scratch” and to do that you need
to be reasonably experienced—
circuits for stereo tape recorders
appear from time to time in our
sister magazine Practical Elec-
tronics to which we hope you will
progress as you get more confident
in handling complex circuits.

Using Veroboard

I have read—somewhere—that
Veroboard is not recommended
for use in radio circuits why is
this?

In some radios it is true that
Veroboard can give problems.
Because of the very close proxi-
mity of the conducting strips you
can get parasitic capacitive coup-
ling between stages and this can
affect tuning and in some in-
stances cause the circuit to be
unstable and oscillate. In our
designs we are very much aware
of this problem and will only
specify Veroboard in non critical
applications.

Transformer Addition

Can 1 step up the output of my
1 watt transistor amplifier by put.
ting a transformer between it and
the loudspeaker.

No! The output of the amplifier is
designed to match the impedance
of a loudspeaker to give optimum
power coupling. By putting in a
transformer you will upset this
coupling and at best will get
slightly less power output. At
worst you might damage the out-
put transistors of your amplifier.
Remember a transformer does not
give power transformation—only
voltages and currents are changed
and always at the expense of each
other.

Thyristor Check

Is there any “quick and easy”
way of checking if a thyristor
is working?

The following method will check
if a thyristor is working but it
will not check whether it is
capable of withstanding higher
voltages or for that matter will not

show any leakage current prob-
lems which- might be encountered
when operating at normal mains
voltages.

Use a 9V battery and a 6V
150mA bulb in series with the
anode/cathode circuit of the thy-
ristor under test. The bulb should
be between the anode and the
positive terminal of the battery;
the cathode goes straight to the
negative terminal. The bulb
should not light up. Now, with an
extra lead and a 100 ohm resistor
in series, connect from the posi-
tive battery terminal to the gate
connection of the thyristor
momentarily. The bulb should
light up and stay alight even
though you remove the connection
to the gate.

Momentarily disconnect the
main circuit and reconnect and
the bulb should go out and stay
out. This test should work for
most thyristors available but one
ought to say that there are a few
devices around which need more
gate current than this simple cir-
cuit can provide.

Dissipation

When I made your Cassette
Power Supply (car version) it
worked fine for about ten minutes
and then TR2 blew. Admittedly I
was not using the Philips unit as
specified but as it worked for a
bit and the current drawn was
within the transistor’s rating why
should it “go” after a period of
time.

The problem is that too much
power is being dissipated in TR2.
In this case the current rating is
not the most important parameter
of the transistor. Although the
specification for it says it will pass
up to 1 amp without damage you
have to remember that the power
dissipated within it is given by the
voltage drop across it multiplied
by the current going through it at
the time and the product of these
must not exceed 0-8 watts. It is
likely you are exceeding this maxi-
mum power and the effect would
be for the transistor to get hotter
and hotter until something “goes”
inside. The solution is to get the
heat out faster than it is being
generated and to do this might be
necessary to go to a higher power
dissipation transistor. A common
device which is more than ade-
quate would be a 2N3055.
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electronics
reall
m Mastered

... practical
... visual
...exciting!

|

no previous knowledge

no unnecessary theory
no “maths’ '

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

T e RS IR SR B
1/ BUILD AN 2/ READ, DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build

an oscilloscope which -LI "‘3-
remains your property. R

With it, you will become ‘@—d
familiar with all the A
components used in as used currently in the

electronics. variocus fields of electronics.

d _' RY OUT valve experiments, transistor experiments This new style course will enable anyone to

| OVER amplifiers, osclllators, signal tracer, pho- really_ ur'\derdstalnd Ielectr:nlcs by a modern,
a0 T to electric circuit, computer circuit, basic practical and visual method—no maths, and
"3 EXPERIMEN s radio receiver, electronic switch, simple s of theory—no previous knowledge
| ON BASIC ELECTRONIC tsnsmiter s expriments. oz expen. 20U 1wl o enble anone to wer,
CIRCUITS & SEE HOW ments, simple counter. time delay circuit, typ2s of electronic equipment, radio and TV

- B g 9 servicing procedures
| THEY WORK, including : **""¢"?Procecd recaivers, etc
> A e PR R s

Ll ST S ik

-—
] POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, ]
l for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: '
. we do nol employ representatives
l BROCHURE  name BLOCK cAPs |
|
| of write if you prefer not to cut page ADDRESS PLEASE €eL 103 :

special free gift also to all our students
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Sinclair Project 60

New performance
standards

... hew safety
margins

utput t ed
0 | d direct
1 t t trant 1
t e tput
t
e M f t
d t er t the
Z t
m t
2.50 Mk.2 SPECIFICATIONS Min. supply voltage v
Inputimpedance KQ Load impedance n 40
Input Q
Signal to noise ratio arre f _0oad impedance — max n
t D t
istortion 2 20W Q £5.48
PZ.8 Mk.3 SPECIFICATIONS
Frequency response Hz t re Y v
1 200K R
Max. supply voltage 45y (40 to 80 £7.98
Q

Other power supplies

a to
lescri t t t
1t 1\ 1
e fc
P25 1 £4.98 System The Unitstouse together with Units cost
PZ.6 atte Z2.50 Crystal P\ s 1tery £5'.48
£7.98 =
Z2.50,PZ.5 P £10.46
m 1 \
W 1 2x2.50. Stereo rystal, ceramic or mag. £25.92
Guarantee 60:PZ.5 o1¢
W 1 2x 2.50. Sterec gh quality ceramic or _ £28.92
tock 1 60:PZ.6 )
ff t
‘ 2x250Mk.2,  Asab £34.90
a 0] Stereo60;P2.8
xe stere fier JW. Mk.3transformer
Z.50 Mk.2,PZ2.8 Mic., guitar. speakg £19.44
Mk.3 transformer et t
i I i F.U. (£5.98 )
SINCLAIR RA| NI L L 4i 31, 4311

d
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the world’s most advanced high fidelity modules

Q.16 high fidelity
loudspeaker

1 1 1
A R
Specifications

Constructi

Loading 4 t

Frequency response 60t0 16 H -V.A.T.

"i a 5 styling: 248 u 20 ¢ £7-70 17p
x43 1

0000 00090 O
Stereo 60 pre-amp/control unit

t
t tax { d 1 t
1 X t 1
put t t
SPECIFICATIONS —Input sensitivities M
t W. Output

Signat to nolss ratio
Tone controls 1

Channel matching:

Front panel t Size:
V.AT.

£9.98 i,

6

AFU filter unit

£5.98 o

+V.A.T.59p

Integrated circuit
high fidelity amplifier

SuperliC.12

k for ¢ wv

al t

SPECIFICATIONS
Output power M {

att ak 6-8 Q2. Frequency Response
5 Total Harmonlc

Distortion

Input

/) Load Impedance
K Power

Impedance
Gain: 00

k. Supply Voltage: 6
current: 8mA at 28V Size:

1
Quiescent

£2.98 VAT

1

Project 605

th T
.e S
simple

way to build a
Project 60 system
without soldering

£29.95

ES Q IN DVERTISEM
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Send coupon for leaflet

Please send leaflet and name and address
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=sirnci=ir-

565



KITS FOR PREVIOUS PROJECTS

Unless otherwise atated, kita contain electronis
parta only. The case and special items can be
obtained oully. Also batteries are not included,
Kits may be d for refund It

MULLARD UNILEX
This D.1.Y. Stareo Amplifier je still available complete st 87-00 for

has not been started. We reserve the right to
subetitute components ehould deliverics be
prot: 00 as to avoid undue delay.

If reprint of data is required add 10p

HOME SENTINEL. ‘Ward off the unwanted
intruder"—No elaborate setting up or wiring
required. Kit of parts $4-35.

SENAP” INDICATOR. Press your button first and
your opponent is blocked also euitable for Quiz
c- and reaction testing. Kit of parts $1-10.

D PLAYER. Good quality at s reasonable
nnmuh for classlcal records and pop.

Iee—good
Ku of parta M
WINDICREEN WIPER CONTROL. Wet dirty
md—l)riuke
wipers—combat these with ldd-on wiper control.
Kit of parts 82-80.
FUZZ BOX. Add weird and interesting eftects to
{{ulm phylrz with this solid state Fuzz box.
it of

parts
PHOTOGRAPHIC COLOUR TEMPERATURE
METER. Must for colour photographer get the
colours right gives quick Indication of fiters
necessary for correction in any light. Can be used
with natural or 8tudio lighting. Kit of parts £3-58.
ABTRO! W. RADIO, A aimple M.W. reflex
cireult recelver—easy to build £3-80,
REMOTE TEMPERATURE COMPARATOR.
Measures small temperature elunnn in Ilqnldu or
gasses—Anh tank, 1 ™o:
statically controlled roome etc. Kit $5-28.
RAIN WARNING ALARM. Keep your washing
dry with this automatic alarm device. Kit 82-20.
WAA WAA PEDAL. Add excitement and aound
vibration to your music. Kit £8-
ELECTRO LAUGH. Laughter aimulator also
usetul electronic alarm, Kit of parts $8-20.
S0IL MOISTURE METER. Many planta are killed
h over-watering-—this meter measuree soil
molsture st _root deplh—probe- can be |m
1y beside the plant—i
housed could monitor seversl plants, Kit 83- -90.
SIGNAL INJECTOR. A useful pocket instrument
for fauit Anding in radiocs and amplifiers. Kit £1:10,
BABY ALARM. Keep a check on the kids—this
device will give you peace of mind as you watch
T.V. Kit 84-40.
SIMPLE CALCULATOR. Teaching ald for multi-
lication—~can he used for quick checks, Kit £3-10,
'WER SUPPLY UNIT. Just right for testing low
voltage circuita—a aimple stabilised supply
providing 0-18 volta D.C. continuously variable.

it 3
METAL LOCATOR. A aimple easy to conatruct
self-contained metal locator glving & meter
indication of buried metal. Kit £5-00.
AUDIO TONE GENERATOR. Makes electronic
music—covers range from §0—2000 hz. Bpecifically
deaigned for use with tape recorder. Kit 3-85.
LIGHT TO 80UND CONVER . Producea an
audio tone—the frequency of which in dependent
on the light fevel. Kit #8:16.
SHAVER INVERTER. Provides 240v 50hx from

12 volt car battery—given approx, j0 watts which
fe enough for most ehavers. Kit £4-88.
ELECTRONOME, Eiectronic Metronome with
pnlse fneqnency continuously varlable from
40—228 per mf nnte. Rit £8-18.
mouon Llll LIGHT METER. A simple light
meter for use with single lena reflex camera.
Kit 84-38.
MEDIUM AND LONG WAVE RADIO TUNER.
A eimple radio tuner for use with almost any
amplifier, Kit 83-25.

RED BURGLAR ALARM. Uses an
invisible, reflected beam to detect intruders when
beam le Intercepted—a power output ia switched
on for up to one minute, Kit £4-35.
CASSETTE TAPE POWER SUPPLIES. Two units
to power a caasette tape player or recorder one
from the mains. Price $8:50. Two from the car
batterv—price #1-40.

IIAC'I‘O ATIC. A reaction testing game that can
80 be & quiz Amveﬂn[ indicator. Kit 83-830.
nxmon MOUSE A humane mouse
trap—catches them alive so that FOUu can release

them in the park. Kit £3-85.
mnuron TESTER. A rapld tettu (ur

oscillator clmlt md gives Andlble lndluuon ol

ﬁ;dneu. Kit 82
VER. Prolonxn 1ife of soldering iron bit—
fnwnu pmlng Kit £1-95.

CE WARNING DEVICE, A device that can be set
to indicate ‘ice’ conditions or similar temperature
levels. Kit 81-88
AUDIO OOLOUE UNIT. Add a colour dimension to
your audio equipment. This unit will modulate
three lamps in accord with Bass—middle and
treble notes of any music. Kit of parts #7-20.
URPF.TV. . A stmple aerial for U.H.F,
to reception on your band could improve your
reception immensely. Kit 81-05.

DAMP LOOA' . Eaally carried in your pocket
this little unit gives visible indication of damp.

Kit 31-28, -

ENLARGER & EXPOSURE METER. For D.LY.
hotographer £5-00.

" “mn 8imple timer with sudible warning.

the four M Modules, or Modules can be ”ht separately as
11 : —4 watt unpllﬂn module (3 required) nunrt! Ret. No.
E.P.9000—481-80 each

Pre amp module Hunu-d Ref. No. E.P.9001-21-9¢ each.
Power module—Muliard Ref. No. E.P.9002—488-58 sach.
ﬁ,enml pn:;l parts with eecutcheon and ally faced
no

SPECJAL OFFER the complete Unilex with control
panel and 2 matohing speakers.

£14

THYRISTOR LIGHT DIMMER

Domestic model for any lamp up to 260 watt. Mounted on
awitch plate to it in piace of etandard sawitch. Virtually no
radio interferences. Price £3-98. Industrial inodel 6 amp
module with control knoh £3 80,

@

complete with & feet of flex cable. Wired up ready to work. #8:560 plus 23p P. &

CENTRIFUGAL BLOWER

Minlature mains driven hiower centrifugal type blower
unlt by Woods. Powerful but epecially built for quiet
running—driven by cushioned induction motor with
specially bullt low oolss bearings. Overall elze 44" x 44~
X 4%, When mounted by flange, air is blown into the
squipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting ioto & cooker hood, fiim drying cabinet or for
removing flux smoke when soldering etc. etc. A real

DISTRIBUTION PANELS
Just what you need for work bench or {ab,
4 x 13 amp sockets in metal box to take
staudard 13 amp fused plugs and onjoff ewitch with neon warning light. &lpplled

o

bargain at £8-06.
TEACH-IN 74

SOLID STATE DIMMER
STEREO HEADPHONE ADAPTOR

To recsive parts for these and other feature projects
send the quoted approximate amoun
adjustment can be made later.

KITS FOR PREVIOUS PROJECTS
CONT. FROM LEFT HAND COL.

NEON IOVIL'I'Y 1
deviee $1-65.
INDICATOR AUDIBLE WARNING. Add thi.
audible warning device to car imlicators or dast.
panel warning lighta and your attention will be
instantiy drawn to the warning lamp kit. 81-20.
NIGHT LIGHT lWﬂ'cﬂ A slmiple control to din
& lamp. Kit 81-1
GENERAL PU’IPOII AMPLIFIER. An audl.
Ampllner ul reunnnble quality for use with radl

, record deck lectrie

gnlur-.m Kit $4-90.
IRTERCOM. Keep in touch with thi-
simple, easlly connected good quality two way

Intercom. Kit 24-00

FLASHING LIGHT METRONOME, Fur use in th.
musical flell and the laboratory -where ar
audible not on click coul! get lost ur heconu
annoying. Kit 81-40.

MINI ORGAN. A three octave, stylue operate
organ —neatly and asimply constructed on »
printed circuit board. Kit 84 75.

N ALARM II. Sounds au sudible alarm a-
soon as the fAirst rain drops fall. Kit 83 00.
CASSETTE AMPLIFIER. Booustx the autput fron
cansette tape recorders and traneistor radioe

Kit 24-80.
AUDIO SIGNAL MIXER, Where you want to iy
speech and music, and to fade then In amnl vut -
no tape enthusiast shoubl be without thi-
Kit 8390

AUTO FAN. A thermontatic cuntral tor var engin
fan, gives quicker warming up tine. ete, Kit £2-38
lu\h FLASH, Photos taken with a single flasl
have a 'flat’’ appearance a second tiash correetly
positioned overcouimes this. Thix unit enablew w
second (or thinl) tlash to be sutomatically
triggered, Kit 81

{C NIC DOORBELL. Not iu fact a bell bus
an clectronic circuit that produce unusus.
sound when the button is pressed. 24-00.
WAA WAA. Add another sound dimenson t
uitar or organ. Kit 81 60.
.0. ADIO. A fantastic personal radlo umes »

modern or !

special LE., la small, easy tu build, yet give-
excellent reauits, Kit #310.
AQUARIUM THERMOSTAT. A very sensith

electronic thermontat. Can also be used for uther
app"u!lunn requiring fne control of temperature

-88.
mu CONTROLLER. With most cuntrol there |+

GOOD COMPANION

‘Wae can now offer these again in i.c. version using Ferranti

ZN414 and Mullard AF Modules 1172. Excellent tone

wood cabinet. Cabinet size approx. 11in wide x 8in. high
x 3in. deep. Compiete assembly instructione $5-78 plus

25p post and jns.

MIGHTY MIDGET
Wireless, January '78. All electronic parts $8-20 posr paid,

DRILL
CONTROLLER
NEW IKW MODEL

Kit inciudes all parts, case, everything and full instructiona.
avallable. $8-80 plus 18p post & p.

RADIO STETHOSCOPE

luull way to fault ind—tracea n(nnl from serial
epeaker—when signal stops you've found the

lnl'. Use it oo Radlo, TV

amplifier, anything — com-

pleta kit comprises two special

transistors and all parts (nclo-

ding probe tube and crystal

earpiecs, §8'80—twin etetho-

set inatead of earpiece 88p

extra—post and ins. 320p.

MULLARD AUDIO AMPLIFIERS

Ali in module form, each ready built completes with heat sinke aid connection

tags, data supplied.

Model 1153 500m watt power output 83p. =
Model 1172 760m watt power output $4p. 8
Model EP9000 4 watt power output ll-!‘.

EP900]1 Btereo preanip #8.

10% discount i 10 per type or more ordered,

Probably the tiniest possible radio, as described in Practical

Electronically changes apeed from approximately 16 revs.
to maximum. Full power at all speeds by finger-tip centrol,

#1-65 pius 18p post and insurance. Made up model also

HORTSMAN 24 HOUR TIME SWITCH
With 6 position programmer. Whal;lﬂtted to hot water
as

this could p: fows: =
ngr.mme Hot Water Centrsl Heating
[} ot o
1 Twice dally on
2 All day of
2 Twice daily Twice daily
4 All day All day
B C 1 Cr

Suitable of course, to programme other than central
heating and hot water, for instance, programme
upstairs and downstairs electric heating or heating and
cooling or taped muaic and radio. In fact there je no
1Lnit to the versatility of this P . Mains ted—8i
x 27 deep as fllustrated but less case. Price £3. 50 each.

TERMS:—10% discount if ten of an item
ordered, send postage where quoted —other
ftems, post free if order for these over £6-00
otherwise add 20p.

566

J. BULL (ELEGTRIGAL) LTD.

(Dept. E.E.), 7 Park Street, Croydon CRO 1YD

Callers to: 102/3 Tamworth Road, CROYOON,

ble loss 0f power on low npeeds— this unis
overcomes this problemn and iakes slow spee
realistic. Kit #3-18.

RECORD PLAYBACK HEADS
(TRUVOX)

Individual pricesof these are:—--

2 track record playback heads 80p each.

4 track record playback heade 78p each.

Erase heads are also available separately-—
2track 38p — ¢ track 88p

AC CONDENSERS
In addition to the normal uses an motor starters.
power factor correction etc. These make very
good voltage droppers for working low voltage
appliances from mains. The voltage working
quoted is AC and condensera are usually suitable
(nrl working on DC at 2§ times the gquoted A
Vol e,
1-6 nfd 400v 88p 5 mtd 570v 88p 8 td 440v B8p
2 mfd 440v 83p 6:25 mtd 260v 12 mfd 260v 27p
3-4 nitd 440v 4dp 88p 16 mid 280v 88p
3-5 mtd 260v 83p B.mtd 260v 88p 20 md 2756+ 99y

TINIEST AUDIO UNIT
Ailthough only the same eize ar an Oxo cube thene
are completely self contalued and comprise
3 1 with volume
control and battery compartinent and finally a
dynamic earpiece. Al in & plastic case. Made by
Ardent (Soid, we belleve at uver £30 each). Theso
are really hearing alde complete except for the
ear tube but we are not selilng these an hearing
alds ul:l‘r for the micro midget parts they contain
Belteved to be in perfect working order but not
tested. Price £5:50 each.

MAINS MOTOR
Precision made —as used iu
record decks and tape recor:
ders—{deal alu for extractor
fan, blower, heaters, etc. New
and perfect. Bulp at 68p
Postage 20p for first one the:.
10p for each one ordered.

1” stackniotor 94p.

14" stackmotor 81-10.

NEED A SPECIAL SWITCH
Double Lea? Contact. Very slight pressurs cioses

both contacts, 8p each
10 tor 80p. Piaatic pushrod
auitable for uperating. 8p
00 each. 10 tor 54p.
8" . §” P.M. SPEAKER. 15 ohin—£€1:80. Thir
is & good quality speaker by a famous maker
High flux ideal for use with our Mullard 4 watr
Amsllﬂe s
IAl?d ‘I'Ulllﬂ OOIDIIIBM 800pt each
section
recejver. 61;
16 TRACK TAPE HEAD for §” or 1” tape. This is
[ brass el tape head and measures approx
% §” x 1", Resistance in apprux,, 20-0-20
ohtus. These heads are beautifully mmle but we
have no technical Jdata, also have only a limited
quantity. Price $5-80 each or 10 for £50.
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IXER KIT

.

}?.'fﬂ

DABA

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES :

* Three inputs easlly adjustable to suit users input requirements. e a.,
Mic., Tape, Disc., etc.

* Uses advanced design with five integrated clreuits
Slider fader volume controls mount directly on P.C. board.
Full range bass and treble controls

Guaranteed top grade components with fibreglass printed elrcuit board
ready-drilled and tinned.

*
*
*
* Battery operated (2 x PP3) not suppilied with kit

% Easy to follow assembly instructions (available separately 25p)
*

*

P

Attractive ready punched facia plate, avallable at extra cost, gives that
professional finish to the unit

Size: 9-5" x 4-8" x 2

RICE: KIT ONLY £11-00
FACIA PLATE £1:50
MANUAL AND ASSEMBLY INSTRUCTIONS 25p
AVAILABLE READY BUILT WITH FACIA £15:00

ALL PRICES INCLUDE V.A.T. & POSTAGE IN U.K
S.A.E. ALL ENQUIRIES.

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WSI 10Z.

a RADIC-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence
et 2 T ¥ B ¥ I 3 ¥ ¥ ¥ |

RAPY

Brochure, without obligation to

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

NAME
' ADDRESS
EES (0}

l : BLOCK CAPS pleasel
S NS IS GEN SED SED SRS NN GED (D GER SN NS GEN SEN IR NR S SN
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NN NCNE NN >'
Global’s coLpen X
) WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE
{( ¥ ANY 1TEM OF GOODS S FOUND 10 € BESUINELY
DEFECTIVE WE WILL REPLACE THE SAID GOODS
WITHOUT QUESTION. AFTER 7 OATS GOQGDS ARE
COVERED @Y MANUF ACTUREAS 12 MONTHS
suuuvu
>« NN

ALL PRICES ARE INCLUSIVE OF V.A.T.

FANTASTIC OFFER Leak Delta 30 £49-40
GARRARD SP25 Mk III Leak Delta 70 £63-10
Goldring GB00. Teak finish, plinth Metrosound ST20E Mk Il £32-50
and tinted cover with mains lead Metrosound ST60 £33 -50
and DIN plug and screensd lead. Rogers R/brook Ch. 4015
All fully wired. Rogers R/brook Ca. Mk Il £42:25
Please acd £1-75 ‘IS'ZO Rogers R/bourne Ch. £54-25
for P. & P. & Ins. Roz'ers I;Ibourne Ca. g: 33
Sinclair 2000 g
TURNTABLES Slnc:alr 3000 g?!g
(4] 95p P. & P. & Ins. Sinclair 605
BER Mpeed °%P €915 | Sinclair PRO 60 2 x ZJO/PZS £16-40
Garrard 5P25 Mk n £9-50 gmc:alr ;?(8660022)( ZZJSOOI;’PZZé £19-45
G d £13-25% inclair x
G::;::d :Pn £17-95 S'T'I'!“AFU (Fitter Unit) %g—;
G d 404 £24 -85 inclair Hter Uni 2
Garrard Zero 100 sgle. €33-55 | Sinclair Sterco 60 Pre-amp £7-38
Garrard Zero 100 auto. £36-50 Sinclair IC 12 (Int. Circ.) £2-20
Goldring GIgf{P&CC ?: 35 ?inc:air %gg :mp. ?‘ :‘5’
Goldri GIOIP P& 19:-40 inclair mp. .
Ggld:z::: GL72 £21-95 Sinclair PZ5 Power Supp. £4-20
Goldring GL72/P £28-58 Sinclair PZ6 Power Supp. £6-18
Goldring GL7S £27 40 Sinclair PZ8 Mains Trans.  £4-95
Goldring GL75P £33-90 Sinclair PZ8 Power Supp. £6-15
Goldring GL7S Lid £3-88
Leak Delta £44-20
Pioneer PLI12D £33-10 £1-65 f SPPE&APK(ERS air
Thorens TDI25 £58 58 O L A (LIl Ll A
Amstrad Acoustra 1500 795
Thorens TDI25 AB Mklit  £B9-50 A 4 A 2500 £31-95
Thorens TD160 AB&C €49 30 | Amstraq cousera f14.05
Wharfedale Linton with cart. €23-00 BE%VODMX.S ::' 6:
TUNERS Celestion Ditton IS 5- 5
Celestion Ditton 44 £74-90
Napeasa et b g | S ELE 8030
Amstrad Multiplex 3000 €24-90 | S00gmans Mexzo 3448
Leak Deka FM (Cased) £47-45 Keletron LS 100 £18:95
Leak Delca AM/FM £55-90 Leak 150 £1-78
Metrosound FMS 20 Mk Il £38:35 Sinclair Q16 £10-95
Rogers Ribrook FET4 (Cha.) £29-50 Sinclair Q30 £30-60
""(lc"',‘e:)/b"""‘ FET4 a1.90 | Wharfedale Denton 1 €665
Ro(gers :)[bournn FET4 A SPEAKER UNITS
Case 3
Sinclair PRO60 Mod. £14-90 Wharledale Unit 3 £15-60
Sinclair cased tuner £26-15 Wharfedale Unit ; g;g
Wharfedale Unit ’
TUNER/AMPLIFIERS G
Please add £1- 10 P. & P. & Ins.
Alpha FR 3000 £61-35 PLINTH &
Goo:manl Modugeo ECO “(39-300 COVERS
Goodmans Mod om 6 -
Goodmans Mod 90 a4es | £3.02%
Goodmans One-Ten £86-65
Leak Delta 75 £107-75 For Garrard
Rogers R/brook cha. £62-30 S 5
Rotel IS0A £45-90 2025 7C,
Rote! 203A £€58-95 a?og. 55|:
cDonal
AMPLIFIERS MP60 €308, P. & P. 71p
Please add 95p P. & P. & Ins. | For AP76, SLnB SL9SE, ece.
Amstrad 8000 Mk Il Ge-4s €451, +70p P& P
Amstrad 1C2000 8:18
Amstrad Integra 4000 £13:45 CARTRIDGES
Aloha Highgate FA400 £39-93 | plaase add Iip P. & P. & Ins.
Global 10410 £19-78 Goldring GB50 1
Globat 20420 £25:20 | Goldring G800 £3-70
SandE &3
oldring D
All pri H S
prices correct ure g
at time of press Shure MSSE £5:00
E. & 0. E ond are Shure 7SEO Type 2 £9:33%
AN subject to Shure VIS £25-95
- alverations. Shure M75E) Type 2 £8:10

JBAL AU
JIDLUUN anthl

Dept. (EE10), 174 Pentonville Road, London N.1. Tel. 01-278 1769
Or 4 High Yiew Parade, Redbridge Lane East, Woodford Avenue
Nford, Essex. Tel. 01-550 1086

Open Monday to Saturday 9.30 a.m. to

MAIL ORDERS:

6 p.m. LATE NIGHT FRIDAY 7 pm

. Order with cortidence Send Postsl Order. Cheque

. Money Order 3ank Dratt Giro or Cash by Registered

Mai. CALLEAS. Please note that cheques can only be accepted togetner
witn cheque caras (not Baclay Cand)

2 minutes from KIMG'S CROSS. EUSTON & ST PANCRAS
¢n main road leading to the East and West Country
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EX COMPUTER BOARDS
Packed with transistors, diodes, capacltors
and mnlnmn—LOMPONEVT VALUE £1-50.
3 for ONLY 85p + p & p 30p

SPECIAL. As above I'LUS Power Transistors
ONLY 55p each +

STABILISED POWEB MOD“ES
Complete ‘nh clrcult diagrams,
99p each + p

PAXOLINE BOARDS 7& x 9”7 approx.
4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
164 x 4” approx. 2 for 85p

DECON-DALO 33pC Marker

Etch resistant printed circult macker pen
80p each

VEROBOARDS

Packs containing approx., 50sq. ins. various
slzes, all -1 matrlc $5p

REPANCO CHOKES & COILS
RF Chokes
CH1. 2:5mH 25p
CH3. 7-5mH 28p  CH4. 10mH 25p

CH5. 1-3mH 25p
COILS

DRX1 Crystal set 56p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN §” Coren & Formers 7p
1” Cores & Formers 8p

SWITCHES
DP/DT Toggle 26p 8P/8T Toggle 18p

FUSES
14" and 20mm. 100mA, 200mA, 250mA,
500mA. 1A, 1:5A, 2A
QUICK-BLOW 4pen

EARPHONES

Crystal 2:5mm plug 33p
Crystai 3-5mm plug 33p
8 ohms 2-5mm plug 22p
8 ohms 3-6mm plug £2p

DYNAMIC MICROPHONES
B1223. 200 ohma plus onjoff switch and
2:5mm and 3-5mm plugs £1-60

3-WAY STEREO HEAD-
PHONE JUNCTION BOX

ete.

CH2. 5-0mH 25p

ANTI-8URGE 5p ea.

BIB Hi-FI ACCESSORIES

De Luxe Groov-Kleen
Model 42 £1-84

Chrome Finish Model 60 £1-50

Ref. 36A. Record/8tylus Cleaning Kit 28p
Ref. 43. Record Care Kit £2-35

Ref. 31. Cansette Head Cleaner 84p

Ref. 32. Tape editing Kit £1-54

Model 8. Wire Btripper/Cutter 83p

Ret. P. Hl Fl Clemer alp
Ref. 32A. 8tylus Balance £1-36

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

CCN 240. 15 watt £2-15

Model G. I8 watt £2:18

8K2. Boldering Kit £2-86

8TANDS: 8T1 £1-21. 8T2 77p

SOLDER: 188WG Muiticore 7oz 82p
208WGQ 7oz 82p. 188WG 221t 28p
228WGQ Tube 282p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 38/32” 28p
102 For model CN240 3/16” 28p
1100 For model CCN240 $/32 28p
1101 For model OCN240 3/8° 28p
1102 For model OCN240 }” 28p
1020 For model G240 3/32" 28p
1021 For model G240 1/8” 28p
1022 For model G240 3/16” 28p
50 For model X25 3/32” 37p
81 For model X25 1/8” a7
52 For model X235 3/16” 37
ELEMENTS
ECN 240 £1-18 ECCN 240 2116
EG 240 £1°16 EX 25 116

ANTEX HEAT SINKS 10p

V.A.T. included In all prices. Please add

The largest selection

BOOK BARGAIN BUNDLE

8 Books comprising

2 Transistor Equivalent Books

1 Radio and Eiectronlc Colour Code and
Data Chart

1 Radio Valve Guide PLUS

3 other Constructional books on Recelvers,
FM Tuners, etc.

Also 1 General Constructlonal book

Value £3 Our Price £210pp & p

BP1 Handbook of Transistor Equivalents
Ref. J. Tape Head Cleaning Kit 51p and Bubsetltutes 40p
Ref. 34. Cassette Case £1-27 BP2 Handbook of Radlo, T.V. and
Ref. 58. Hi-Fi 8tereo Hints & Tipe 32p Industria! Tabe & Valve Equiv. 40p
BP3 Handbook of Tested Transistor
PLUGS AND SOCKETS Clrcults 4
SOCKETS BP4 Internationai Handbook of the
K -0 Worlds 8hort Wave, Medium and
P8 36IDIN 24Rin (Spaxier) Ol 9 Long Wave Radlo Statlons and
PS8 36 DIN 3 Pin 010 FMITV Listings 359
P8 37 DIN 5 Pin 180° 010 BPS Hand ¢ Bimple T .
PB 38 DIN 5 Pin 240° 010 il | mRie 36p
P8 39 Jack 2-6mm 8witched 0-09
P8 40 Jnck 35mm Buitched 010 | BF7 Fadlo & Hlectronle Colour Codes s
P8 41 Jack " Bwitched 017
P8 42 Jack Btereo Switehed 026 | BFS  Sound and Loudepeaker Manual 50p
PS8 43 Phono Bingle sig5,§(Bre 1138 Eractical Tested) Dlode1CLomlta
P8 44 Phono Double 010 g omegronstracion L
P8 45 Car Aerlal 0-09 | BP11 P‘acr'::lltla Transistor Novelty )
P8 46 Co-Axisl Surtace OML .. Universal GEm Siotor Shedd W
8 ; T ram-Motor Bpee
P8 47 Co-Axial Flush 0-14 Indicator 8
138 How to make FM & TV Aerlals,
INLINE SOCKETS o) mae P
g: glz g:: § l’;:“ (Bpeaker) g'i_‘; 141 Radlo Bervicing for Amateurs  20p
. N. 5 5
. 146  High Fidelity Loudspeaker
7824 DLN. 5 Fia 200 o17 G oh
LN, n
PS 25 Jack 2-5mm Plastic 010 ::2 ‘Transistor Clnfmllu Manual No.1 15p
P8 26 Jack 8-5mm Plastic 01 Col Deslnia) Constructions]
i anual 30p
P8 27 Jack {” Plastic 0-24 6 v
P8 28 Jack §” Bereened 0-28 181 Rl;olgi"l‘ and Electronics Dxihl25
PB 29 Jack Btereo Plastlc 022 B
PS8 30 Jack Btereo Screened 032 170  Transistor Circuits for Radlo
Controlled Models 40p
P8 31 Phono Screened 014
P8 32 Car Aerlal 015 174 Translntor Submlniature
- ecelvers 32p
9 = 017
178133 71 Coz A il 175  Transistor Test Equipment and
Betvicing Manual 25p
PLUGS 176  Transistor Audio Amplifier
PS 1 D.I.N. 2 Pin (8peaker) 011 Manual 40p
P8 2 D.LN.3Pln 0121177 Modern Transistor Circuits for
P8 3 D.UN.4Pln 015 Beginners 40p
P8 4 D.LN.5 Pin 180° 0141178 A Comprebensive Radlo Valve
PS 5 D.LN. 5 Pin 240° 015 Guide, Book & 30p
P8 6 D.LN.6Pin 0-131 183 How to Recelve Foreign TV Pro-
P8 7 B8.1.N.7Pin 015 grammes on your set by simple
P8 8 Jack 2-5mm Screened 010 modificationa 32p
P8 9 Jack 3-5mm Plastic 008 ] 185 Tested Bhortwave Receiver Cuircults
P8 10 Jack 3-5mm Bereened 012 uslng MAT’s 30p
P8 11 Jack §” Plastic 013 ]| 187 The TBL Mark *4’ Valved FM Tuner
P8 12 Jack {” Bereened 018 and its conetructlon 20p
PB 13 Jack Stereo 8creened 028 | 196  Reactance-Frequency Chart for
P8 14 Phono 0-06 Audlo & RF use 15p
P3 15 Car Aerial 015 Resistor Colour Code Dlsc
P8 16 Co-Axial 010 Calculator 10p
CABLES
CARTRIDGES
CP 1 B8ingle Lapped 8creen 0-08
CP 2 Twin Common Screen 0-08 | ACOS GP91-18C. 200mV at 1-2cms/sec £1-18
CP 3 8tereo Bereened 0-08 | ACOB GP93-1. 280mV at lcm/sec  £1-88
CP 4 Four Core Common 8creen 0-28 | ACOS GP96-1. 100mV at lcm/sec £22-65
g: : :;t:urct;re ln:lzidl;l“s"dsfimnbed O-ig TTC J-2005. Crystal/Hi Output 85p
crophone Fully Braided Cable 0-10 { 11 3.20 10C Crystal/Hi Output Compatibl
CP 7 Three Core Maina Cable 007 Corstall M) Qutput, Conipetinte
o U ::e':km::l. e L0 308 | T7C 3-200 8 Bterearmi Output £1-60
er e 4
CP 10 Low Co- Axial 010 TTC J-2105 Ceramis/Med. Output £1-64
CARBON CARBON FILM RESISTORS
POTENTIOMETERS The E12 Range of Carbon Film Resistors,
Log and 1/8th watt avallable In PAKS of 50 pieces,

47!(. lOK 22]( 47K, 100K, 220K, 470K,
M, 2M

VC 1 8ingle leas 8witch 014
vC 2 B8ingle D.P. 8witch 0-26
VC3 Tandem Less 8witch 0-44
VC 4 1K Lin Less Switch 014
VC 5 100K Log anti-Log 0-14

568

Y 10p P. & P. (U.K. only). Overseas orders—
H1012 £1-87 please add extra for postage.
2-WAY CROSSOVER
NETWORK NEW COMPONENT PAK
K 4007. 80 ohma Imp. Inxertion loas 3B 21-21 | BARGAINS
Pack
SELECTED RESISTORS No. Qty. Description Price
R1. Our mix. } watt carbon—30 for 850 | c] 250 Resistors mlxe«i‘ values npprox.
count by weight 0-56
CAR STEREO SPEAKERS C2 200 Capacitors mixed values approx
(Angled) 23-85 per patr. count by weight 058
C3 50 Precisjonn Reslstorn -19%, -019
BI- PA K mized values 0-55
C4 75 ith W Resistors mixed preferred
values 0-55
CATALOGUE AND LisTS Cs 5 Pieces assorted Ferrite Rodn  0-58
Send S.A.E. and 10p. C8 2 Tuning Gangs, MW/LW VHF 0-58
c? 1 Pack Wire 080 metres assorted
INSTRUMENT CASES caloure 085
C 8 10 Reed 8witches 055
C9 3 Mlcro 8witches 055
Cl0 15 Assorted Pots & Pre-Sets 0-55
Cll 5 Jack Bockets 3 x 3-5m 2 x
Standard Switch Type 055
(Black Vinyi covered) C12 40 Paper Condensers preferred
No. Length  Width Height  Price typasmixed valnes 085
vl 8”7 x 54" x ‘2: 90p | C13 20 Electroiytics Trans. types 055
B2 x 6 x 3" 81201cig 1 Pack asorted Hardware-
N Bolts, Grommets etc.  0-35
ALUMINIUM BOXES aj/ho s
” C15 4 Mains Toggle Switches, 2
BALSOIESEX xRN [LICSATR Amp D/P 055
BA2 47 x 4” x 14" 4Alp
BA3 4~ x 21" x 147 41p | Ci6 20 Ansorted Tag strips & Panels 0-58
BA4 o} x 47 x 14" 4% 0 Assorted Control Knob: 0-
BAS ‘5 £ 2% x o ap Ci71 ssorted Control Knobs 55
BA6 8" x x 17 34p C18 4 Rotary Wave Change Bwitches 0-55
BA7 17 x 5 x 24" 686p| Clp 3 Relaye 624V Open(lng 055
BAS 87 x 6" x 37 84p | C20 4 Sheets Copper L
BA9 67 x 4 x i 54p approx. 107 x 77 085
18 BALDOCK ST., WARE, Herts. (A10)
Open Mon.-Thurs. 9.15-6 p.m. Sat. 9.15-5.30. Late Night 8hopping until 7 Fri. Tel. 61593

HORIZONTAL CARBON
PRESETS

0-1 watt 0-06 each

100, 220, 470, 1K, 22K, 47K, 10K, 22K,
4K7, 100K, 220K, 470K, 1M, 2M, 4IM

assorted into the following groups:

R1 50 Mixed 100 ohms-820 ohms 40p
R2 50 Mixed 1K ohms-82K obhmas 40p
R3 50 Mixed 10K ohms-82K ohma 40p

R4 50 Mixed 100K ohms-1 Meg. ohmes 40p

THESE ARE UNBEATABLE PRICES—
LEB8 THAN 1p EACH INCL. V.A.T.

BI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES

€80, 32p C90, 4lp C120, 82p

Everyday Electronics, October 1973



-the lowest prices!

AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
slmilar in their appearance and in their
general -specification. However, careful
selection of the plastic power devices has
resuited in a range of output powers from
3 to 10 watta R.M 8.

The versatility of their design makes them
ideal for use In record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Conditions Performance
i li———
HARMONIC DISTORTION Po = 3 WATTS {=1KHzx 0-25%
LOAD IMPEDANCE — 8-1602
INPUT IMPEDANCE {=1KHz 100 k02
FREQUENCY RESPONBE (E 3dB Po=2 WATTS 50 Hz - 20KHz
-BENBXTlVITY tor RATED O/P Ve=23V. Ri=8(} {=1KH:z 78mV. RMS
'DIMENBIONS 3 x 247 x 17
The above table relates to the AL10, AL20 and AL30
modules. The following table outlines the differences
in their working conditlons.
Parameter AL10 AL20 AL30
Mazlmum Bupply Voltage 25 30 30
Power output for 2% T.H.D, [ 3 watts DG watts 10 watts
{RL=8({ = 1 KHz) RMS Min, RMS Min. RMB Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12. (Use with ALIO & AL20) £4-85
AL 10. 3 watts £22-19 PA 100. (Use with AL30 & AL5S0) £13:15
AL 20. 5 watts 22598
AL 30, 10 watta 2301

POWER SUPPLIES
P8 12. (Use with AL10 & AL20)  88p
BPM 80. (Use with also AL30 & ALBO)

2325
FRONT PANELS PA 12 with Knobs
£1-00

TRANSFORMERS

‘T461 (Use with AL10) £1.38 P & P 15p
T038 (Une with AL20) 8£1-93 P & P 15p
BMT80 (Use with AL30 & ALS0) £215

P & P 26p

BI-PAK QUALITY GOMES TO AUDIO!

SOW ok 25w (RMS)

017, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15H: to
100,000—1d8.

ONLY

£3°58 cacn

& Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

% Distortion—better than -1 at
1 KHz.

% Overall size 63mm

% Signal to noise ratio 80dB 105mm X 13mm.

Tallor made to the most stringent specifications using top quality componenta
and incorporating the latest solld state circuitry and ALBO was concelved to All
the need for sll your A.F. ampiifi=ation needs.

FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 i» especially designed to power 2 of the ALSO
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest
and vircuit techniques incorporating complete short
circuit protectlon. With the additlon of the Mains Trans-
former MT80, the unit will provide outputs of up to 1-8
amps at 35 volta. 8ize: 63mm x 105mm x 30mm.
Thesc units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price.” Also ideal for many
other applicatlons Inclading:—Disco S8ystems, Public Address,
Intercom Unlta, etc. Handbook available 10p PRICE £3-25

TRANSFORMER. BMT80 £2-15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Bullt to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 sterec pre- [ifler has been ived from the latest circuit techniques.
D

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 p fier has been d. d to match into | Frequency response—
most budget stereo systems. It ls compatible with the 20Hz - 50K Hz { —34B)
AL 10, AL 20 aad AL 30 audio power ampliflers and |t | Basecontrol=
can be supplied from their asrociated power supplies. Treble control—

There are two stereo inputa, one has been designed for use 4+ 14dB at 14KH3
with *Ceramic cartridges while the auxilisry input will | *Input 1. Impedance
sult most tMagnetic cartridges. Full detalls are given in Gel "l‘ M;&"h"’“
the specification table. The four controls are, from left to $Input g";‘mp:d‘ynu L
right: Volume and onjoff switch, balance, bass and treble. ' 30 K. ohms
Bize 152mm x 84mm x 35mm. Bensitivity 4V

EA1000 AUDIO AMP MODULE 5 WATTS R.M.S.

Module Tested and Guaranteed. Full hook-up diagrams
and technical data free with each
module or svailable separately at 10p each.

SPECIAL OFFER £2 each while stores last

The STEREO 20

The ‘Btereo 20° amplifier {s mounted, ready wired and tested p?
on a one-plece chassis measuring 20 cm X 14 cm x 6-5 em.
This compact unit comes complete with on/off switch .

volume control, balance, bass and treble controls,
Tranaformer, Power supply and Power amps.
Attractlvely printed front panel and match-
ing control knobs. The ‘Stereo 20° has been
designed to it Into most turntable plintha
without interfering with the mechanism or,
alternatively, into a weparate cabinet.
Qutput power 20w peak. Input 1 (Cer.)
300mV into 1M. Freq. res. 26Hz-25kH3.
Input 2 {Aux.) 4mV into 30K. Harmonic
distortion. Basas control +12dB st 60Hs
typically 0-269% at 1 watt. Treble con.
4 14dB ot 14kHi.

Everyday Electronics, October 1973

for use with the ALSO power wumplifier system, this quality made unitincorporates
0o less than eight silicon planar tran: lators, two of these are specially sclected low noise
NPN devices for use in the input atages.

Three switched stereo inputs, and rmnble and scratch filters sre features of the PA100,
which also has a BTEREQ/MONO rwitch, voiume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distostion
Inputa: 1. Tape Head

20Hz — 20KHz 4+ 1dB
better than 0-19,
1-25 mV into 50K 0}
2. Radlo, Tuner 35 mV Into 50K
3. Magn:tic P.U. 15 mV into 50K 2
Allinput voltages are for an output of 250mV. Tape and P.U. inputa
equallsed to RIAA curve within & 1dB. from 20Hz to 20KHz.

Bass Control + 18bB at 20Hz
Treble Control + 16dB at 20 KHz
Fliters: Rumble (Elgh Pass) 100H2
Scratch (Low Pass) 8KHz
8ignal/Noise Ratic better than —65dB
Input overload + 26dB
Supply + 35 volts at 20mA
Dimensions 292mm x 82mm X 35mm

ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 ALSO0’s, 1
SPM80, 1 BMT80 & 1 PA100 ONLY £25-30 FREE p. & p.

Giro No. 388-7006
Please send all orders direct to war2house and despatch department

-PANK

P.O0.BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add exlra for airmail.
Minimum oraer 55p. Cash with order please,
Guaranteed Satisfaction or Money Back
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GUS GW.SMITH&CORaoio)LTD

AUDIOTRONIC MODEL ATM.I
Top valus 1000 o.p.v.
et multimeter.
: 0/10/50/250/1000v.
d DC

DC Current 0-1mA/J00mA.
Resistance 0/180k ohms.
Declbels —10 to +22dB.
8ize 90 x 60 x 28mm.
Complete with test leads.
#8-50. Post 15p.

LTé0!1
MULTIMETER

New style 20,000
0.p.v. pocket multj-
mater. ‘I16I50/250I
800 / 2000 V.

lOIlO/lMIbMIlMV

A.C. BOuA | 280mA. 6K | 8
meg ohms. —20 to + 22 dB.
83-76. Post 20p.

MODEL TH-12

20,000 o.p.v. Overload pro-
taction. Rlide switch melector
0 /26 251050/ 250/
1000V. D.C.0 [ 10/ 50 /280
1000V. A.C. 0 | BOuA / 25 [
2060mA. D.C. 0/ 3K / 30K /
S00K |/ 3 meg — 20 to + 80dB
84-97. Post 15p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strument manufactured in
U.B.8.R. to the higbest
standarde. Ranges: 2:8/10/
50/260/600/1000v D.C. 26/
10/80/250/500/1000v A.C.
Current 100w A/1/10/
100mA/1A. Reaistance
300  ohms/3/30/300K /Sm Q.
Complete  with  batterles.
test leads, instructions und
sturdy steel carrying
OUR PRlCE!‘“ P. &P 25p

MODEL PL436

20k 2/ Voit D.C. Bk Q}
Volt AC. Mirror scale.
-8/8/12/30/120/600 V
D.C. 3/30{120/600 V
AC. 50/6004:A/60/600
mA. 10/100K /1 Meg/10
Meg 2 —20 to +46db.
28-97.P. & P. 12p.

MODEL 500
30,000 O.P.V.
Joad protection mirror scale
0/ 5[2 6[]0[25[]00[250[500[
,000v. 0/2 5[10120/
10012601500/1 000V,
OIBOuAlblboléoolnA 2
.C. 0/60/K /6 Meg./

with over-

AC.

60 Meg 2
89-95. Post paid.
Leather Case £1-78

370 WTR MULTI-METER
Features A.C. current ranges, §
20,000 o. 0f- on 6/10/50/
2607500 1 V. D.C
0/2-5/10/60/250/500/ 1000V AC
%IBCOuAlllloll J1/10 Amp

0/100mA/1/10 Amp AC
O/OK[B0K/200K /6 MEG/ u

-‘5 VALVE VOLTHETEI
D.C. volts
1 0001. AC. volts
1 500v. Resistance up
to 1,000 megohms.
240v. A.C. pe
Complete with probe md
instructions.
60780. P. & P ”E
Additional probes avail-
able: R.F. 80-M§; HV.
2280

W"&‘." 7o

d 10 meg

Mr-

o/oooo/g/s/nllnw =
olca/wleo/aoo/nooov.

A
o/epA/wmA/momA/
OoomAIl A.
0/12A. AC.

~20 to +63dB. 0
200 meg ohms. £16-

TMK LAB TESTER.

100,000 O.P.V. 6jin.
Bcale Buzzer Bhort Cir-
cuit Check. Sensitivity:
100,000 O.P.V. D.C. 5K}
Volt A.C. D.C. \‘olll:

'y

"KIZOOKI'I meg |
ost 30p.

D.C. Current: IO 100 A.

10, 100, 500mA, "b 10 amp. Reslstance:
1K, 10K, 100K, 10MEG, 100MEGQ.
Decibels: —10 to +49 db. Plastic Case

with Careving Handle. 8tze: 7§in. x 8}In. x
3iin. 21895, P. & P. 25p.

Model $-100TR MULTIMETER!
TRANSISTOR TESTER
100000 o.p.v. mirror
erload protection.
6[3[]2[30[]20[800 v .
0/6/30/120/600. V AC. 0/12}
600uA/ 12/300mA/12 AMP
DC. OIIO K/] MEG/100MEG,
—20 to +50db. 0-01--2 MFD,

scale/
0712/
DC.

T tester

Alpha, beta and Ico. Complete
with batterles, instructions
and jeads. $13-80. P/P 28p.

KAMODEN HM.350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and DC current.
Amplification factor of
NPN, PNP, transistors,
diodes, BCR’s etc. 47 x
43" clear scale meter,
Operates from internal
batteries. Complete with
inetr leads and

U4312 MULTIMETER
Extremely aturdy lnltmment for general
electrical use. 667 o.
0/-8/1-5/7- 5/30[60[150[300/
800/900 VI)C and 7HnV.
0[-8[!-5/7-5[30[60/!50[300

OlioouAll a/s/lmolwo

MA/1-6/6 AMP. D.C.
0/1-5/6/16/60/150/600M A
-6/6 AMP. AC.

16 A
0/200 (/3K /30K 2.
Accuracy DC 1%, AC 1:8%.
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and
Instructions. £9-75. 1. & P. 25p.
HIOKI MODEL 700X

00,000 O. P V, Overload

nuﬂ.l Mirror scale.
-3/-6/1-2{1- 5/3[6[12/30[60[
300/800/1

120,
1 u({:;ommluonoo/aon/m

lﬂlﬂM/&IﬂlaOlGOlléOIMmA
8/12 AMP. DC. 2K[200K/2
Meg{20 Meg ohm — 20 to
+634B. £13-50. P. & P. 20p

MODEL C-7080 EN

Giant 6~ mirror

20,000 o.p.v. 0 / "5[1
2:6 /10 50 | 250 / 1000 /
8000V, D.C. 0 [ 2:53 /10
50 / 250 [ 1000 [ 3000V,
A.C.0/B0uA[1[10/ 100/
500mA / 10 amp. D.C.

| r

213-95. Post 35p.

All prices are subject to
10% VAT
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carrying handle. £12-50.
Post 30p.

MODEL 449A IN
CIRCUIT _TRAN-
SISTOR TESTER
Checka true A.C,
beta In { out. Checkn
Icho. Checks diodes

Checks
Beu

LO 2 - B0, Icho 0 5000uA 220/240 V AC.
operation £17-80. Poat 25p.

LB3 TRANSISTOR TE

Teats 1CO and B,
PNP { NPN, Operates
from Yv battery. Com-

plete with all in-
structions, etc. $3-95,

P. & P. 20p.

LB4 TRANSISTOR

TESTER

Teata PNP or NIN tran-
sistors.  Audio indication,
Operates on two 1-8v bat-
teriea. Complete with all
in«tructions, etc. £4-50,
P. & P. 20p.

TE-40 HIGH SENSITIVITY
AC VOLTHETER

10 meg. inpu ranges:
OII 003[ 1 3[1[3[10[80[100[ H
300V. R.M.8. 4cps.-1-2 Mc/s.
l)tclbth —40 to +50ﬂll!
Supplied brand new complete
with leads and instructions.
Operation 230V. A.C. £17-50
Carr. 25p.

‘M‘%“m/w

3/10/50[250

62dB
0/8K I bOK ] 800K [ Smeg
800meg ohms.
£14-95. Post 30p

TMK MODBL 11?7 P.ET. ELECTRONIC
VULTMETER

Battery opersted, 11
meg input, 26 ranges.
Large 43” mtrror acale,
Bize 5}~ x 41" x 2§”.
DC VOLTS 0-3-1200V
AC VOLTS 3-300V
RMS8, 8-0-800V P-P.
DC CURRENT -12-
12MA. Resistance up
to 2000M ohm Dev.lbeh

ith

—20to + 51dB.
217-80.

MODEL L-55 FET
V.0.M,

Input impedance 10 meg
ohmn. 0} QIIJIG 30/
120 / 600V. D.C. O 3 i/
I"IBOII'ZOIMO\' A.C.
0/ 120pA [ 120mA b.C.
0 /1K | 100K / 10 neg
1100 meg ohma

£15:97. Post 15p.

KAMODEN HMG-500 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg-
ohms, B500 Voit.
Battery operated.
Wide range clear
meter 437 x 4%,
Complete with de-
luxe cartying case,
batteries, instruc-
tions. £19-85. Post 30p

Cl-S PULSE
OSCILLOSCOPE

For display of pulsed
and periodic waveforms
in_ electronic circuits.
VERT. AMP. Band-
width 10MHz. Bensi-

tivity at 100K Hz VRMS/
mm. -1-26; HOR. AMP. Bandwidth 500K Hz.
Bensitivity at 100KHz, V RMS8/mm. -3-28;
Preost triggered sweep 1-3,000usec.; free
runaing 20.200,000Hz in nine ranges.
Oalibealor pips. 220 x 360 x 430mm.
118-290V, ACoperation. 839 00. Carr. paid.

AUSSIAN CI-16 DOUBLE =
BEAM OSCILLOSCOPE

6 me/s Pasa Band. Bej
Y1l and Y2 amplifiers.
Rectangular 6in. x 4in. |
C.R.T. Calibrated trig-
gered sweep from -2 u/fsec.
to 100 milli-sec. per cm.
Free running time base 50 c/s-1 mcls Butlt-
in time base cullbrnor and amplitode
1 with
accessories and Instruction manual
£87. Carr. Paid.

MODEL AT201 DECADE ATTENUATOR
Frequency range 0-
200KHz. Attenuator
0-111db, 0-1db step.

Impedance 600 ohma.

Max. input power -
30dbm. 8ize 180 x 90 x 65mm.

£212-80. Post 37p.

ARF-300 AF/RF SIGNAL GENERATOR

All transistorised,
compact, fully port- ¥
able. AF aine wave

18 Hz to 220 KHz.
AF square wave 18 Hz
to 100 KHz. Output
sine | square 10v,
P-P. RF 100 KHz to
200 MHz. Output lv
maximum. Operation
220/240v. AC. Com-
plete with inatructions
and leads. £20-95.
Post 50p.

MODEL TE.IS
GRID DIP METER

Tranxistorised. Operates an
Grid Dip, Oscillator, Absorpe
tion Wave Meter and Oscil-
lating Detector. Frequency
range  440Kc/s-280Mcfs In
6 colls, 500uA Meter. 9V
battery operation. Size 180 x
80 < 40mm.

£15-00. Poat 20p.

MODEL U4311 SUB.STANDARD MULTI-
RANGE VOLT AMMETER

fsnsitivity 330 ohms/Volt
AC and DC. Accuracy
8°% DLC. 19 AC. Beale
length 163mm. 0/300/750uA
15/8/786/16/380/76/
lbOI!OOInOmAllblal

1760V AC. Aulomulc cut out. Bupplied com-
pléte with test leads, manual and test certifi-
cates, 249-00. Post 50p.

BELCO AF-SA SOLID STATE SINE
SQUARE WAVE C. . OSCILLATOR
8ine 18 x 200,000 1iz; 8quare 18 x 50,000 Ha
max.

(10 K ohme)
Operation in.
ternal batteries
Attractive 2-
tone case 7§ x
8" x 27,
Price  £17-80.
Carr. 174p.

TO-3 PORTABLE OSCILLOSCOPE
3in. tube, Y amp. Bensitivity
0-lv  p-p/CM. Handwidth
1:5 cps-1-5 MNz. lnput imp.
2 meg
sensitivity
Bandwidth  1-5cps-800kHz.
Input imp. 2 meg Q1 20pF.
Time base, b ranges 10 cps
300 kHz. Synchronization,
Internalfexternal. lluminated
scale 140 x 216 x 330 mm. Weight 15§lb.

220/240V. A.C. Bupplied brand new with
handbook. $62 50. Carr. 50p.

TE-200 RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120
Kc/e 500 Mc/s on 8 bands,
Directly calibrated Vari-
able R F. attenuator, audio
output. Xtal socket for
ealibration. 220/240V. A.C.
Brand new with instruc-
tions £17-50. Carr. 37p.
Bize 140 x 215 x 170 mm.

TE22 SINE soums" WAVE
AUDIO GENERAT

Slne: 20cps to 200
ke/s on 4 banda.
Bquare: 20cpa to 30
kefs. Output impe-
dance 5,000 ohms,
200/250v. A.C. op-
eration.  Supplled
brand new snd
guaranteed with instruction manual and

leads. £17-80. Carr. 374p.

AUTO TRANSFORMERS
0/115/250V, Step up or step down. Fully
shrouded

80 W 2285 P. & P. 18p
160 W 2300 P. & P. 18p
300 W 2400 P. & P. 23p
500 W 4580 . & P. 33p
1000 W 2825 P. & P. 38p
1500 W 21185 P. & P. 43p

2250 W 21900 P. & P. 50p
5000 W 14000 P. & P. 21

MCA. 220 AUTOMATIC
VOLTAGE

STARILISER

Input 98 125 VAC or 176,
250VAC. Output 120VAC
or 240VAC. 200V A rating.
#1197, Carr. 50p.
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MIGH QUALITY
CONSTAUCTION KITS
Appointad stoch1s at ol Branches

Josty W::I:: " l‘h :‘an-m n"«. n
it Cove
e e e A USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL
T AUTHORITIES, ETC.
ar3v0 me.® ) Over 200 ranges in stock—other r-nfn to order. Quantity discounts available.
Ay Ao CUETD 258 Send for fully illustrated brachure.
1 oce Awlchagu t %70
AT50 400W Trac g1 d mmes speed Bt (480
ATSS 1 300% Triec P AT mer e Ny 570
Ateo Z.??:’:‘.,.'.;“.;T:;:: S o™ Yo Type SW.100 100 x 80 mm. Type MR.85P. 44in. x 44in. fronts  Type MR.38P. | 21 32in. sauare fronts
ATES Phcnednic g conter 3 hanns s OpA ...... 2418 | - _msasm. | 80mA - 4300 4325
o 28 80-0-50u. 4396 ' 100mA 4390 43-38
ey A ﬁgg :::‘l
! 41 o ¥
HF 330 S!wve Gecoder tor ur‘]vo MF 328 ‘;! 9: 23-00 U ..“
HEINS Ar s ampiilgs for AM FA banch nn .
GPI10 510400 Ot 0D 1ot use w 1 70 &b 1Y o 48-90 4328
RTI00 5 oo B0 SO e 19V s b0 a0 . i
NT3%0 O T ST . 390 ' ““
2030 vout 72 Amp s 43 90 ' 1928
Ty v aAc e 6 s 0 4390 2286 ! 1828
¥ Vo 240V AL 2018y DC s 1 i gz gz gg
J40v ac- 45 voC 06 2398 8240 2228
' o e o 08 I 8 Meter ImA  £3-90 . 8225 4238
00 | VU Meter .. $4-88 . 8285 42-28
-— 00 | 1 amp. A.C.* 8390 4225 2236
RP214 REGULATED POWER SUPPLY 40 oo i 208 rHH
Bolld state. \nrlable output 0-24V DC up -90 3 23-90 4226 43-30
vale meter to monitor 90 | 30 amp. A.C* g3-90 BmA 228 42-30
voltage and current - == = - —-- 10mA 0 o :::g
L?,';“‘,§§°’3‘°,,‘,‘t' Type MR.52P. 2¢in. square fronts [ Bl gg 300V, AC. . 28-80
105mtn. 1897 :l:.o 10v. D.C. :l' z 100 A g g glb,ie;: 0y 3.3‘0
P& P. 20p. - o 150imA . 82 eter .. 48
o - R
10 aoo\' AL . - 4 i .
P5.200 REGULATED PS.U. §oma D 8310 | VU Meter .. AT | MSV.AC, .- 83801 Type MR.4SP. 2in. sauare fronts
Holid state. Varlable output - [ . 2280 2260 | B0uA ... ... 4270 | Samp....... 4340
8 20 voit D.C. up to 2 amp. ‘ 4380 360 B0-0-50u A 4265 | 10V. D.C 22-40
Independent meters to | Type $D.640 63.5mm x 8Smm Fronts D 8880 | ‘e 83.60 | 10044 . 8240 . D. 42-40
monitor voltage and cur- 2306 | 500mA 2290 2350 ? 5 £8.50 | 100-0-100uA 4280 48-40
rent. Output 220{240 V. 4306 | 1amp....... 4290 2280 | * 4380 | 200“ 2280 2840
A.C.Bize 74~ x 6)° x 3j-. 00 | Samp....... 8890 | 1250 e 246 43-40
210-95. . & P. 25p. :: 00 H:n;n;: g-gg | 1280 " e 2850 | noo-o—eoopA g .‘3 g:::
. 4300 | V. D.C. - h
8298 | 20V. D.c. 0 — - - - = o 5mA . 8240 4270
el L L LU D 4290 | SOV D T S80|  Type MRS, 3fin. x 34in. fronts [ 10mA L £340 i
. 8290 | soov. D, 4290 13 2.0 B0mA . 42 40 L
Bolid state. Output 6, 9 2290 | 15V. A0S, 23-00 1318 360 100 A . 8240 | 10 amp. AC.* 8340
) 3 : . 0 amp. A.C. * 42-40
or 12 volt IC up to 3 8290 | s00v. . 1800 8218 83.60 | 00MA 240 | 2 S
amps. Meter to monitor 88:90 ! VU Meter 23156 2310 8360 A 30 smp. A.C.
:‘t";';t “"P“‘umlze‘lo' ——c——x—c —cx — . 2308 4260 o —
. Blze 4 x 33* x 6}°. 237 2880 . "
01197, v. & P. 2p. Type SD.460 46mm x 59.5mm Fronts 22 60 2280 SEW" BAKELITE
—— S I . 4280 | 1amp.. 2260 . g-:g 3-3 } PANEL METERS
“ YAMABISHI "  VARIABLE VOLTAGE (4280 sump.... 4260 ] ia  Troe MRS. Jjin. sauare fronts
TRANSFORMERS 4276 | 6V. D. . 360 . 8380 288 1260
Exeellent quality at low cost. All models— 2270 | 10V. D.C. 42 80 . 8880 42-70 I 43-60
lnput mn 50/60 c/s. Varlable output : 2860 . 8360 42-60 | a2-60
v T 4 A
MODEL $-260 10 amp. .... 4360 2-60 860
GENERAL PURPOSE 15 amp. .... 8260 4380 260
BENCH MOUNTING 38 amp. .... ::g ga | gz
" smp. ... - g ! -
1 Amp £7:00 80 amp. .... 4290 4360 a2-60
28 Amp 4806 V. D.L. 1240 * 4360 _— e gg
5 Amp £11-78 o o - 1Y S . -
p 0;. A 43-85 890
oAy e “SEW" EDUCATIONAL 108 s
12 Amp .. 42380 T E:‘,‘:E:s D 3+
20 Am, 249-00 ype ED.107. Size H -
25 A v 258 overall 100mm x 160 a2-60
mp 00 42 80 12-80
0 Amp 15250 90mm x 108mm . 2280 1280
Au‘n]e' rang» of high 22 80 22-80
ity moring coll 2260 2280
MODEL $-260B inetruments " ideal :
. 1280 42-80
Panel Mountlng. “SEW"” EDGWISE METERS :::n“nho.ol:d uop‘;r‘l; . 8280 18-60
1 Amp 27-00 | Type PE.70. 3 17/32in. x | 15/32in. x bench  applications, . 82:60 43-68
26 Amp 2805 24in. deep o 3° mirror scale. The — —
...... 23:75 | 500uA 23 meter mov emenl e cnlly u:clulblo !.o
Carriage and 60-0-80u:4 “:8 l ima . a0 | ¢ T 8. A :.o "0“ mJsduareifronts
Packing Extra }3‘-‘¢DA~100‘4A 3-“ TN " sss in the foliuwing ranges: 3.3
200uA ... 8340 | VU mur .. 8388 l;gg:A ::-:g zgv g-m g g:g
. . d.e, .e ! 3
:Ok:VER“:‘HEOSTATT Also-o—aou ‘c:" 300V.de. .. 45 4206
q ty ceramnic con- mA ...... 2 . #3-00
llmjllon Windings  em- *MOVING IRON— 3 Dual rangs . 8300
tedded in vitreous enamel. 800mA /5A d.c. 87- . 8300 | 5 amp. D.C. 4300
' lleavy duty brush wiper. ALL OTHERS MOVING COIL BV/60V de. 87 48:00 30:)"?.&.0. .. 8800
Continuous rating. Wlde Please add postage $3:00 | VU Meter .. 2370
range £

SEwWCLEAR PLASTIC PANEL METERS

Blngle hole fizing. }in. dIA.
shafts. Bulk quantitje: ail-

25 WATT. lolza/solloo/aw/aoollooo ohuns.
p. P.& P

80 WATT. l0/25/50/100[250[500/1000[2600
or 5000 ohms. £1-35.

100 WATT. lIBIlOIZbIBOIIOOI"bO/bOOIIOOO
or 25600 ohma. 15p.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS

Bullt in gearbox. All brand
new and bozed. 30 RPH
CW;: 2 RPH CW; 20 RPH
cw; 2 RPH ACW. 30
RRH cw

809 sach Pu-t 12p.

Leeryday Flectrones,

Qetober

HAND HELD 2-WAY WALKIE
TALKIES

Battery operation. Volume and squelch
controls. Call button and press to talk
button. Telescopic aerial. Conplete carrying
canes.

Palr.

100mW £24-95 fan 50p.
£52.50
£71.25

Liocence required for operstion in U.K.

2 channel
300mwW

Palr.
Post B80p.

Palr.
Post 80p.

3 channel
1 watt

19¢0

240° Wide Angle
ImA Meters

MW 1.8 80mm squarn
MW 1.8 80inn square
P. & P. extra

39
"N

© 230 VOLT A.C.
50 CYQLES
RELAYS

Brand new. 5 sets of
changeover centacts st
5 amp rating. 40p each.
P. & P. 10p (190 lots £30)
Quantities avaiable.

SEND SAE FOR NEW 8 PAGE LIST
SEMI CONDUCTORS & VALVES

=

ALL PRICES ARE
SUBJECT TO 10°%, VAT




GUS GW.SMITH&E GO raow)ITD

UNR 30 RECEIVER

EMI LOUDSPEAKERS

Model 350. 13" x 8~
with single tweeter/
crossover.  20-20,000
Hz. 15 watt RMBS.
(’~ Available 8 or 15
0 ohms. £7-28 each.
P. & P. 37p.
4 Bands covering 550 kc/s-30 mc/s Model 450. 13" x 8°
B.F.0. Built-In Bpeaker 220/240 v. with twin tweeter/
A.C. Brand new with instructions. i’mw;er- f‘b-lg.goso
z- W
Our £]5.75 Car. Avallable 8 or
Price 37p ohms. . 23-62 each
3 p—— P. & 26p.
UR-1A RECEIVER
- = e
SPECIAL EOFFER 1
SPEAKERS
Matched pair
of stereo book-
4 Bands coveting 550 ke/s-30 me/s. gﬁl‘:x:w‘:z:&
FET, 8 Meter. Varlable BFO for veneeredfinish.
B3B. Built-in B8peaker, Band- Bize 144" x 9"
spread, Bensitlvity Control. 220/ x 71”.8 ohma.
240 v. A.C. or 12 v. D.C. 12}in. x 8 watt RMS.
44in. x7in.  Brand new with | 16 watt peak. Complete with DIN
I‘n)ntructlonl. c lead.
ur arr.
A .
Price £25 0 37p | Our £ I 2_9 Carr.
= Price S0p
SKYWO0O0D CX203
RECEIVER
HA-10 STEREO HEADPHONE
AMPLIFIER
j—— All  silicon
7 S e transistor
OOOQQOQ. tg‘_s-] amplifier op-
! s 8 erates from
= magnetle,
Bolld state, 5 bands covering 200- | ceramic  or

420 KHz and ‘55 to 30 MHz.
Illuminated silde rule dial. Band-
apread. Aerial tuning. BFO, AVC,

ANL, "8’ meter, AM/CW/88 B.
Integrated speaker and phone
socket. 220/240 v, A.C. or 12 v,
D.C. Blize 325 x 266 x 150 mm.
Complete with {nstructions and

!El)n:ult. c
price £32:50

" LAFAYETTE HA-600
RECEIVER

[

General coverage 150-400 kefs, 550
kcfs-30 mcjfs, FET front end, 2
mech. fliters, product detector,
variable B.F.0., noise limiter,
8 Meter Bandspread. RF Galn.
15in. x 9din. x B8fin. 18 Ib.
220/240 v. AC. or 12 v. DC.
Brand new with instructions.

Our £50.0 Carr.

Price 50p

TRIO 9R59DS RECEIVER
AWy

4 bands covering 350 kc/s to 30
mcfs continuous and electrical
bandapread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode
clrcuit. 4/8 ohm output and phone
jack. BB8B-CW, ANL, Variable
BFO. 8 meter. Sep. bandspread
dial. 1F frequency 445 kc/s, audio
output 1-5w. Variable RF and AF
gain controls 115/250 v. A.C.
Bize: 7in. x 13in. x 10in. with
instruction manual.

Our o Carr,
Price £49 5 Paid.
FULL RANGE OF TRIO STOCKED

ALSO SEE
PREVIOUS PAGES

572

| Our

tuner Inputs with twin stereo
headphone outputs and separate
volume controls for each channel.

Operates from 9v battery. Inputs
SMU/100MU. Output B0MW.
Our P

Price £6 97 15p
1021 STEREO LISTENING

STATION

—_ For bal-

ancing

and gain

3 selection

of loud-

speakers

with addi-

tional

facllity for stereo headphone

switchlng. 2 gain controis, speaker

on-off slide switch, stereo head-
phone sockets. 68” x 4 x 2}”
Our P. & P,
Price £2'2 15p

MP7 MIXER PREAMPLIFIER

5 micro
phone inputs
each  with
individuai
Raln con-
trols enabl-
mixing  {aciliti
Bathry operated 93" x 6” x 3”.
Inputs Mlcs: 3x3mV 50K: 2x
3mV 600 obhm. Phono meg. 4mV
50K. Phono ceramic 100mV 1 meg.
Qutput 260mV 100K.

£8-9

g

66660y

—

P. & P.

Price 20p

EA.41 REVERBERATION
AMPLIFIER

Self contained
transistorised,
battery operated.
8imply plug in —
microphone.

gultar, etc., and output into your
amplifier. Volume control, depth
of reverberation control. Beautlful
walput cabinet. 7} x 3 x an

Our £7 50 o 15p

Price

AUDI

Audjoironic Products are

|I0TRON

RANGE OF
HIGH QUALITY
EQUIPMENT

C

y for the Aud

Group of Companies and as a member of the xronp we are pleased to
offer you this fabulous range of bigh quality equipment. Muade to our own

each item p
at a value for money pmel

performance and reliability

ACD.660 Stereo Cassette | AUDIOTRONIC DOLBY ‘B’

Deck

A beautifully
styled 4 track atereo
deck with an outstanding speci-
fication offered at a remarkably
low price. Incorporates a host of
features including awitchable noise
fiiter normaljchrome tape selector,
twin VU meter, slider recordf
playback level controls, front panel
headphone socket, recording indi-
cator lamp, phono/Din line Input
sockets, 3.5mumn mike Input sockets
etc. etc. Frequency response
100-8KHz (100-12KHz Cr02)
B/N-45dB. Croastalk 45dB. Bepara-
tion-35dB. Nolse limiter-6dB at
10KHz. Complete with phono
connecting leads,
Carr. &

pab ‘39.50 Ins.50p

PRICE &9 »
AHP-8D 8 Track Stereo
Tape Deck

Can be used P —~
with most hi fi

amplifiers.

Push button

track selector

and Hlumina-

ted track

Iindicators. Attractive cabinet with
black and silver trim. Output level
750mV. AC 220/240v.

OUR ~ £]].98G F. & P.5op.

PRICE : -
AHP-8A 8 Track Stereo
Tape Player

Incorporates built in amplifiers
glving 2¢ + 2} watts rms output.
Push button track selector,
lluininated track indicators, slider
controls for volume, balance and
tone. Attractive cabinet with

black and silver trim. Output
impedance 8 ohms. AC 220/240v.

ouR “7'2_5 P. & P. 80p.
Stereo Headphones
)

LSH.20 Indlvldual
volume controls
8terec mono
switch. 8 ohms. 40-
19,000 Hz.

£3-50 P &« P 30p
LSH.30 Open back
type. Indlvidual
tone and volume

£550 P & Pﬁop

LSH.40 Two way
speaker system.

Individual volume ly‘-’?
controls. 8 ghms. {b

20-20,000 Hz. 2
£6:95 P & Pe30p O "' N
LSH.60 3" speaker %-did®

units. 8 ohms. 20-
20,000 Hz. Com-
plete with zipped
carryiug case.
28-50 P. & P. 30p
LQH.400 4-channel
dynamic hea:l
phones. Each ear-
piece hax 4 drive

units. $-32 ohme. QA “!:’
20-20,000 Hz. N (W&
£995P. & P.20p L

LSH .50 Electro-
statle with selt
powered energlser
and control unit

with headphone/ " Y
speaker selector.

4-32 ohms. 20-

24,000 Hz. £1595 P. & P. 30p

NOISE REDUCTION UNITS
Reduce tape hiss by 3dB at 600Hz,
8dB at 1200Hz and 10bB for ail
above 3000Hz.

"% 8” % 3}". AC 200/250v

PROCESS FOU!
For use with semi-professional ta;
recorders. Freq. res. 3OBz~"0KHz
+ 2dB. 8/N better than 70dB.
Full source tape monitoring.
Record/Replay metering. Swlich-
able multiplex filter. Bupplled with

test tape. £50,0 S d

Our

Price 50p

PROCESS TWO

For use with cassette and tape

recorders. Freq. res. 30Hz-20KHz
2dB. Off tape monitoring.

ls.lwhnble multiplex filter. Two

Dolby calibration meters. 8/N
better than 70dB.
Bupplied with test caasette or tape
as required.

PaP

o, £34:50 7 &F

Price

ACR.14 Battery Mains
Cassette Recorder
Portabie twin
track mono
recorder with
asutomatic
recording levei
control. Built
in speaker.
Earpiece
socket. Input
for radlo or
record piayer.
Past forward and rewind.

QOutput 500mW. AL 220/240v or
8v DC operation. Complete with
remote control microphone, mains
Ieul earpiece and batteries.

Pmcg £10-50 - & F. 500

|24 MH:,

AMR-900 GLOBAL
AM/FM PORTABLE RADIO

———io 10 wavebands

4-00 MHz,
8W1: ¢-0-

= = 8 MHz,

BW2: 8-0-1-6 MHz, BW3: 16~
P8Bl: 30-50 MH:z,
P8B2: 148-174 MHz, FM 88-
108 MHz, AIR: 108-136 MHz.
Features time zome map ant
timing dial. Large clear scale.
Telescopic serial and bullt in
aerial. AFC or FM. 67 x 4"
speaker and personal earpiece.
Battery/mains operation. Bize:
345 x 133 x 305mm.

OUR ‘36 00 P. & P. 50p.

PB]CE
AR 1000 SPORTSHAN
AM/FM PORTABLE RADIO
5 wnvebnndn

covering
AM 535

m —

174MHz.
WB 162.
5MHz. Large horizontal slide dial
with logging scale. 8lider volume
and squelch controls, 7 section
telescopic aerial for FM and built
In ferrite bar for AM. AFC. 3In.
speaker. Earpiece socket. Green
leatherette covered cabinet wlith
metal side panels. 81ze152 x 79 x
219mm. Battery/niains operation.

OUR ‘II SoP&Psﬁp

PRICE

AUDIOTRONIC AMB.500

MULTIBAND RADIO

b wavebands

covering

MW 635-

1605K Hz and
88

FM
176MHz. All
transistor,
Battery or
mains opera-
tion. Buiit In
aerial and 8
section teles-
. copic aerial.
Complete with batteries, shoulder
strap and earplece.

OUR ‘6.95

PRICE

P& P35p

W NOISE TAPE CASSETTES

Top HI-Fi quality In library cases
TYPE & 10 25

Cassette

£1-29 22-53 £5-09 Tape Head
80 £1-85 £3-62 28-50 Cleaner 30p
C120 £2:29 £4-48 21063
P. & P. 15p. post free
ACR 3500 ACRI PUSHBUTTON
| CAR RADIO

Manual tuning of Medium and

Long waves, 12v pos. or neg.
earth. Complete with speaker.
mounting brackets and instruc-

tions.
(o] P&P
P:‘irce £6.50 50p

ACP.8 8 TRACK
CAR PLAYER

; A |

12v neg. earth. Blider controls for
Volume, Tone and Balance.
Channei selector button with red
pllot lamp, with speakers, mount-
ing brackets and instructions.

our, £12:50 "ip

Price 40p

Push button tuning of one LW
and five MW statlons of your
choice. 12v pos. or neg. earth.
Complete with speaker. mounting
brackets and Instructions.
P&P

Our £8_9 S

Price
E ACASSE ELECTRIC
~ CAR AERIAL

5 section. Fully
automatic. 12v DC.
Extends to approx.
40”. Complete with
switch, all leads and

instructlona.
Our Price
=]
£5-95
o P & P 50p
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SAVE UP 10 33':% OR MORE! GIUS

tone

CASSETTE (P. & P. 50p)
GXC40D Deck £

QXC40 Recorder 87-20
GXC40T DeckfReceiver £89-05
GXC45 Deck 78-25
GXC46D Dalby Deck £83-55
GXC48 Recorder £89:95
GXC60D Deck £87-85
GXC85D Dolby Deck £92-65
CARTRIDGE (P. & P. 50p)

CR8! Deck with amps. £65-40
CR81D Deck £53-80

CRBIT Recorder/Recelver £82:75
CR8088 § channel Reedr. £114-25
CRB0ODBS 4 channel Recdr. £93-65

TAPE (P. & P. 75p)
4000D8 Deck
4000D8 Dust Cover

£59-95
£3-05

17211 Recorder £60-35
X 5000 Recorder £82:50
X201D Deck £108-20
GX220D Deck £123-95
GX221D £2138-40

X280D Deck £198-50
GX370 Deck £211-50

TAPE/CASSETTE (P. & P. 75p)
GX1900D Deck £144-50

SUPER AKAI HIFI BARGAINS

€$3S STEREO CASSETTE RECORDER
For conventional
tape. 4 track record/playback. Volume and

controls. Frequency response 40
16kHz  (using CrO2 tape).
distortion better than 29%. wow

CS35D STEREO DECK

4 track recordfplayback deck. Accepts
chrome'regular tape cassettes.

Rec. Price £68-30

or Chromium Dioxide

and futter better than 0-2% RV 8.
Complete with pair of matching
Akal CS888 apeakers

Rec. Price £96:10. P.&P
our price £56°5055,

P.ar
ows PrICE £44°45 50,

MICROPHONES (P. & P. 80p)
ADM Dynamlie (palr) £27-50

STEREQ RECEIVERS (P. & P.75p)

AAGI00 20420 watt £274-30
AAB030 25425 watt £92 50
AABUBD 40+ 40 watt £117 50
AABIO082 x 360r4dx I8 w. 2175 00
AABS00 65+ 66 watt £160 50
BTEREO AMPLIHERS

(r. 1. 50p)

AA-’JZOO 20420 watt £61-75
AA5500 30430 watt £78-60
AASB00 45445 watt 211750

STEREO TUNERS (P. & P §0p)
ATS50 AM/FM
AT580 AM/1T'M £94 50

4-CHANNEL UNIT (P. & P. 509)
881 Synthesiser £39-

SPEAKERS

B8W155 (each) £51:00
STEREO HEADPHONES

A £4-75
ASL"O 27-30
ASE22 £8-25

SUPER HEADPHONE BARGAINS!

SH628 STEREO HEADPHONES
-

Qutstanding
value. Boft
ear-padas,
adjustable
headband
8-16 ohmae.
20-20,000
Hz.  Com-
plete with lead and stereo plug.

Our  £1.87 P.4P.

Price 30p

LHO2S STEREO HEADPHONES
Lightwelght

" headphones
with padded

) earpiecen
4-16  ohms.

8 ft. cord and plug.
Our £| .9

P.& P.
30p

TEIOI8 DE-LUXE MONO HIGH
IMPEDANCE HEADSET

Sensitive
magnetic
headset with
soft earpads.

Impedance
2,600 ohma
(d.c. 600
ohms). Fre-
quency responee 200-4,000 Hz.
Our . P. & P.
Price £2 2 30p

BH.001 HEAD SET AND BOOM
MICROPHONE

MovingCofl. Ideal
for language
teaching, com-
! munications.
Headphone linp.
16 ohma. Micro-

e S phone Imp. 200
ohms.

£4-9

Our
Price

P. & P.
30p

Price

SPECIAL PURCHASE! BSR

8 TRACK PLAYER CHASSIS
Famous B8R 8 track chassls as
used In Model TIDSS complete
with sliver and black excutcheon
ready to fit into cabinct. Qutput
125mV. AC 240v. Overall slze
npprc'{. 85 215 80mm

Phice £8-95 F < F. 50w

IRy

LONDON'S LARGEST STOCKS

INCLUOING PRODUCTS BY
——/—

ARMSTRONG

CAMBRIOGE
KEF-LUX-NIKKO
SANSUI-SANYO

SONY-TEAC
TRANSCRIPTORS

pwS

TRIO-UHER
YAMAHA

Prices on request or
send S.A.E. for full Discount List
ALL EQUIPMENT IS FULLY
GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

GW.SMITH&ECO(Rano)ITD

RECORD DECK PACKAGES

Carrisge and Packing 76p.

Complete units with Btereo cari-
ridge ready wired in plinth cover.

GARRARD

2026 TC/9TAlILH
8P25 111/G800
8P25 111/M44F
8P25 111/M44-7

210-85

8P25 111/M55E 21785
8P25 111 Module/M75-4 219 45
AP76/G800 22585
APT6/GBOOF. 22810
AP76/M44F 127

AP76/M44-7 228-80
AP76/M53E 227-50
AP78/M7S5ED 23170
API6/MIBEJ 230 30
AP76 Module Mi5-6 229-10
APS8 Module M75-4 £233-20
ZERO 1008 Module/MI3K #4415

B.3.R. McDONALD

213/8CT™M £7-90
MP80/G800 £1500
MP60/TPD1/G800 £1530
MPBO/M44=7 £16-80
HT70/TPD1/G800 £19-20
GOLDRING
GL72/G800 £31-50
GL75/G800 £36-85
GL75/G800E £39-15
GOODMANS
TD100/GB00E Teak 24685
TDI100/GROOE While £48-80
LEAK
Delta/M75-6 247-20
Truspeed £35-95
PHILIPS
GA105/GP200 £13-80
GA180/GP200 Teak £19-50
GA212/GP400 24525
G A308 (less cartridge) £23 95
GA308 P.U. £32-75
PIONEER
PL12D (Less cartridge) £31-75
PL15C (Lesa cartridge) £44 25
PL41D (Less cartridge) £104 75
PL50 (Lens cartridge) £08 90
PLBI (Less cartridge) .. £110 30
PLA35 (Less cartridge) .. £61 55
THORENS
TD160C/Ortofon MISES  £703%
TD125 AB/11/Ortofon
MI15E Super 29205
TD165/0rtoton M15E
Super £62 55
WHARFEDALE
Linton/M44-7 Teak £23-55
Linton/M44-7 White £24-70
HOMER INTERCOMS
Ideal tor
home,
office
atores
‘ factories
te. cam-

plete with batteries, cable and
instructions.
2 Btatlon £2-97, P. & P. 15p.
3 8tatlon £525, P. & P. 15p.
4 Btation £6-62, P. & P. 17p.

Carriage and Packing 50p
B.S.R. McDONALD

—
RECORD DECKS I SINCLAIR PROJECT 61

.JE o
s NG “eee!

2 x 230 Slereo 60/?[25 21595,

C114 Minl £3-98
C129 Mono £5:50 2 x Z30/Et¢reo 60[!‘26 218-00.
C137 27-00 P. 37p.
510/TPD1 £13-98 2 x 250/Stereo 60/P28 £2025.
810 21055 P. & P. a7p.
Mg-""’[” :g:‘;‘ Transformer for PZ8 £3-85.
L 55535 | Active Filter Unit 2445,
M £8-25 Palr of Q16 Bpeakers 210-70
M P60/GB00 £10-80 8inclair Project 605 £20-87.
MP60/TPD1 213-20 & P. 37p.
MP60/TPD2 £11-25 | All other Binclair Products In stock
:Eg/oaoo ﬁ: gg 2000 Amplifier £22-95

: 3000 Amplifier £28-95
HT70/IRD1L L1658 2000/3000 Tuner £26-30
CONNOISSEUR Q830 Bpeakers £29-98 pair
BD1 Kit £0-10 | p, & P. 50p each of above items
BD1 Chansls 211-35
BD2/8AU2/Chaasls 22220
BD2/8AU2/Plinth{Cover £28:20  FM TUNER CHASSIS

GARRARD

2025 T/C 8tereo g

B8P25 111 £9-

BP25 111 Acos GP104C ¥

8P25111/G800 ?

8P25/M75-6 .

AP76 A

St’,‘;g ﬁ-}f;: x 4 x 2}n. 3 LF. stages.

8L95B 23115 Double tuned discrimluator. Ample

401 £24-35 Output to feed most amplifiers.

ZERO 100A £34-10 Operates 7n v hnlle?l' Oaa:iemge
£ 88-108Mc/s. Ready built ready for

ZEROJLI(S 28140 use. Fantastic value for money.

GOLDBING o050 | Our £5 9 P. & P

OIOIPIC £22:50  Price

g}:;glz :;gzg Stereo multiplex adaptors 24 37.

GL72/P £33-75 -

GL75 £32:20 | |FYT

GL75P t4165 AV Tl

GLIRP/C £58-25 | |

GL85P/C 272 00

FERGUSON EXPORT MODELS

|| FERGUSON 3408 STEREO

TUNER AMPLIFIER

Covers FM 88.108 Miiz. Five push
button tuning scales. 848 watts
rms. Inputa for stereo ceramlc
cartridge and tape etc. Beparate
baxa treble, balance and volume

4 4 toch: It fitted controls.

wlt’lre:ter:: ?'.r::\xlecr c‘:‘trldge ou" £3 | .5 P. &P,
Our £4.95 Carr. | Price 50p
Price 50p

SP2ST ..

(o)

WITHACO -
4
ey

GP104

SP25 MK.II. 4 speed single record
player fitted with Acos GP104
wtereo ceramle cartirdge.

pure £8:50

Price

Carr.
50p

"

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES e

CENTRAL LONDON
257/8. Tottenhem Court Rd. W.1
10. Tottenhem Court Rd. W1
27. Yottenhem Court Ad. W.1
#7.Tottenham Court Rd. W .1
1d Complon Street, W 1
Street. W.C2

w2
ALL BRANCHES OPEN 9a.m.-6p.m. MONDAY T0 SATURDAV
HEAD OFFICE and MAIL ORDER DEPARTMENT

-580 0670
8372232
636 3715
5803739
4379369
4378204

01-723 6211

34186 STEREO TAPE DECK

4 track. 7}, 32, 1} Lp.s. Btereo/
mono record/play. 7“ reels. lnputs
tor dynamic mikes, radio, gram.
Complete with cover.

prce £41-9

Price

P. & P.
75p

PRICES SUBJECT TO 10% VAT

. Romtord

PLEASE PRINT NAME & ADDRESS
CLEARLY INCAPITALS

TELEPHONED
ORDERS ACCEPTED
FROM ACCESS and
Tei: Romford 20218 BARCLAYCARD
HOLDE RS
Tat:0n.401 3027
CREDIT TERMS
STRAG FOR PERSONAL
CALLERS (on wies
ot £50 and over

20-8-13

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
COMPLETE TELEPHONES
FRE

OVER

1,000,000

TRANSISTORS IN STOCK

Wa hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Silicon planar plastic trans-

iStO Ir'S. Unmarked, untested factory clear-

ance. A random sampling showed these to be
of remarkably high quality.

Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
ZTX300, 2N3708/9,

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY £1.05

POST & PACKING 45p EACH

TELEPHONE DIALS

Scandard  Post  Office type
Guarantead In working ordar.

ONLY 27}p

POST & PACKING l64p

CATALOGUE
FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAR
LISTS

PLASTIC POWER
TRANSISTORS

TESTED AND GUARANTEED PAKS
L 55p

IN4307 Sil. Rec. dioder

STy e cediods Audio NPN, similar to

BC107/8/9, BC168/9 etc.

B8 | Rsed Switches. 1" fong, 55 Please state Audio NPN or Audio PNP when
47 din. High Speed P.O" type P : NOW IN TWO RANGES
— 17 ordering.
e Mixed Capacitors, A : 000 g
200 auantity, counted by werthe 99 ALL AT 500 for £3-30, 1,000 for £5-50, 10,000 Theso are «0W and 90W Silicon Plastic Fower
P& P Sp for £44 P. & P.11p/),000. Transistors of the very lstest design, available in
NPN or PNP st the mott shatterlngly low prices of
He 250 Mixed el Abp o 55p OUR VERY POPULAR 4p TRANSISTORS ol time. We hava becn selling theae succcssfully in
PAP I8 TYPE “A" PNP Silicon alloy, TO.S can Quantity to a | parts of the world and we are proud te
> g . s g offor them under our Tasted and Guaranteed term.
W40 gt v 55 [l TR S S i LT S Sy
TYPE "F" NPN Silicon plastic encapsulation. = =
ML 2O Lishalsancitlva 55p TYPE “G*" NPN siticon slmllar ZTX 300 range g s A
H1e 20 ©C200/1/2/3 PNP Silicon 55 TYPE "H" PNP sllicon simitar ZTX 500 range Range 2, VCE. Min 40. HFE Min 40,
uncoded TO-S can P RELAYS FOR 40 Watt '3;1 I’il’: u;'s:
w0 | Watt Zener Diodes, a 90 Wartt 384, 3e4p 3
20 Lo Voltagen 6.6 - 43V, 55p 8 VARIOUS TYPES £1 1 0 Complementary pairs matched for |Ain’ G imge:
H33 160 Mixed Diodes, nG'L"'a Gold 55p P &P 274 Il: extes per pale. Pleasa stata NPN or PNP on
onded, atc. Marked and order.
Unmarked
HIT 30 Shorelead Tramsistars, NPN G INTEGRATED CIRCUITS
Silicon Planar types P We stock & lirge range of 1.Cs at very compatitive
prices (from |1p each). Thesa sre all fiscad in our
My g an:::.?;;jizc;;;uglz; Suer 55p Our Gxpvoss F1 Palt 8 sHll FREE Catalogue, 1es coupon below. =
H4 90 BFYS02, IN9s. INIEI) 5 .
20 MRSk ncanatds 5 p leading in value for money. TR e D e AT S fnowrwR IAEIS
H4a Sil Power transistor:
2 comp pair BOI3 11132 55p Full of Short Lead Semiconductors & Elec e g EE s N Eufacences Budrzen

metrlc and Erltish (snd U.S.A.) measurements of
fength, area, =olume, liquid measure, weights etc.
Pocket Size 15p. Wall Chare  18p.

tronic  Components, approx. 120, Wae
guarantee at least 30 really high quality
factory marked Transistors PNP & NPN
and 3 hose of Diades & Rectifiers mount

UNMARKED UNTESTED PACKS

LOW COST DUAL IN L{NE I.C.

MAKE A REV COUNTER

FOR YOUR CAR

The 'TACHO BLOCK'. This
ancapsulated block wilt tuen any
0-1mA mater into a linear and
sccurate rev, councer for any
car with normal coit ignition

" €110 cachiG

PAKLTD

CO, REG. No. 820919
576

el §Q Germanium Transistors 55 @d on Printed Circuit Panels. Identifica SOCKETS
PNP, AF snd RF P tion Chart supplied to give some 14 pin type at 164p each| Now new low profile
- information on the Tranimtors 16 pin type = 18p cach feype
e IS0IG srmenium Diioday 55p Please sk for Pak P1. Only $5p.
- Vg P & P on this Pak BOOKS
[ 13} T f
200 .,:':';“':",::,:f“,;x;: Fhibe SSP Wa have a targe selection of Referance and
erm Technical Books in stock.
Be4 |00 Silicon Diode; 0o.7 ‘1'8" SSP These are ju two of our popular lines:
iv. to OA200, OA202 i
equiv. to A CROSS HATCH GENERATOR B.P.1 Translstor Equivalents and
888 | 0Q $iI. Diodes sub. min 55 Substitutesc “0p
IN914 and IN916 types P FOR £3.85'!! ths includes many thousands of British
M8 40 250mW. Zener Diodes 55 YES, 2 complete kit of paris including .S.A., European and C.V. equivalents,
“ ;)OJHH.ns 'C.lau:ybzn SSP Printed Circult Board. A four poshlonﬂxwuch Eho IIBiHekR;digd:/alve &;I’rui;htor ’
[} op Mat Silicon Rectifiers, gives X-hatch, Dots, Vertical or Horlizoneat ata Book Sth Edition; p. & p. 234p. Sp
30 750mA. Mixed volts P iines. Integrated Circuit design for eary Characceristics of 3,000 valves and tubes,
His |G Experimenters’ Pak of (19 conseruction and reliability. This was a project 4.500 Transistors, Diodes, Rectiflers and
'_::gl'i:l;d Circuits. Daea P in the September 1972 edition of Television Incegrated Ciscuits.
H17 20 3sme. Silicon Stud Receifiers, 55 This complete kit of parts costs £3-85, Send for lists of publications
mixed volts P post paid. N.B. Books are void of V.A.T.
H 20 nel TypesliconRurtifiers 55p A MUST for Colour T.V. Alignment
H34 |5 Powar Transistors, PNP, Germ SSP N— = s ¥
B Shiicoa YO Con. ELECTRONIC TRANSISTORIGNITION

Now in bit form, we offer thls "up to the min-
ute" electronic Ignition system. Simple to
make, full instructions supplied with these

outstanding features
Transistor and conventlonal swilchabitity,
burglar prool lock up and automatic alarm,
Negative and positive compatability. This pro-
is a “star” feature in the Septembe
edition of "El Today Internali P
Qur kit Is ¢ ded by the ET{

magazine.

Complete kitinciudingp & p£7-92
Ready built and tested unit £3-02 extra.

’-------\

Please send me -he FREE Bi-Pre-Pok Catologue.

NAME.

ALL PRICES INCLUDE 10% VAT
MINIMUM OFDER 50p, CASH WITH DARDER
PLEASE. Add tfo post and packing per erder

DVERSEAS ADD EXTRA FOR POSTAGE ,

BUY THESE GOODS WITH ACCESS,

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX $SO 9DF
TELEPHONE: SOUTHEND (0702) 46344
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Over 150
ways to

engineer a
better future

\ W nd sul.’lecfnow 7

about Radio &
Electronics
maintenance and

repairs for

a spare

time income and
a career for a
better future.

}é:— == ==CUT OU” THIS COUPON=m smm cees s

Tick or state subject of interest.
[ Post to address below.

MECHANICAL
AM.S.E.(Mech.)

@]

Man, Prod.—cont,
Quality Control J

Practical Fadio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

: 1-cont I

on

Bul f.imr

[m]
Building Drawing J

Boiler Inspect. Salesmanship
& Operation O Storekeeping 0O Build. Foreman O
C& & Fabricat. B SLE" O Grenydithn O
abrical Jor. V. u
A BETER glesell Eng. , B Management [ CEmtr.meel”ngl
ng. Inspection onstructiona
JOB oy Eneaire, B AMTED TG catenen By
12::: M%‘;bdrzln%c O Design of Elec. Su?\?ey‘:)rs
Mainten. Eng. (0 _ Marhines O Institute
Mechanical Eng. [ Dle& PPeSSTOOl Clerk of Works [
Sheet Metal Work 0 _ Design O Council Eng. 0
I Welding Electrical Geology nl
?rs;,ughtsman- @ {lyum?gc?ld @]
S t.
find out how e ol © e O
AMSE (Elec). O gig& TooiDes. O Pajniing Doe.
S§GElec.Ene. U Tech.Drawing 0 PublicHygiene [
° ° ° C &G Elec. Tech. [ RADI) & TELE- Road Engineer. [
in just 2 minutes Somputer Elct.” 0 COMMUMCATIONS | SN =0% B
5 olonr T
B, B CSthaeT Coen |
) . -ctronic;
ElectricalEng. 0O c&c‘. Tglélcorsnm, Agricultural Eng. [
S q . . .
That's how long it will take you to fill in the coupon. Mail #ﬁta‘p.&wnmg O Tech. @) Co:rslgllofEnz. o
it to B.LLE.T. and we’ll send you full details and a free I & Measuring el st Science Al
book. B.I.LE.T. has successfully trained thousands of men at Instruments O R IISGITIGED | GeneraliFducay B
home - equipped them for higher pay and better, more inter- l MANAGEMENT & Radb Servicing Pract. Maths 0O
esting jobs. We can do as much for YOU. A low-cost B.LLE.T. PRODUCTION & Repairs Efkraccislideiule)ial
. . Auto, Control  [J Radio & TV Eng. [0 Pure & Applied l
home study course gets results fast - makes learning easier Computer Prog. [ Trans.Course 0O m;‘\?ra".hsm [mj
and something to look forward to. There are no books to buy ectroniciDE ::; A\;ain-d;lSm- [B] BT ﬁl
and you can pay-as-you-learn. Estimating g AUTO & AERO Sales Engineers
Foremanship 0 ﬁc{f‘E&gl B T‘;;h Report . I
Why not do the thing that really interests vou? W.thout losing a s, %"SLL& T':a" oA ELC.Cert. o] 'rimrt:gl'rmde O
S DI, ol f e : solf i . LI= @i & geountaits Autw Engineer. [Q University Ent. [J
day’s pay, vou could quictly turn vourself into something of an Inst. Marketing O Auto Repair o
expert. Complete the coupon (or write if you prefer not to cut the Management E]] OGN (o
page). No obligation and nobody wilt call on you . . . but it could be Motor Trade Man. ] ~Mubagement O
. : ; . d g Network Plan. O MAA/IMI Dipl o
the best thing vou ever did. Numerical Cont. [J : G.C.E
- otor Vehicle B <23 =N
Opﬂila‘:::?g:l a chanics o 58 0" & ‘A’
R Personnel Man. CONSTRUCTIONAL
Others have done it, so can you I;:fa?&',’u% Eng. g AMSE (Civi) O | LEVELS SUBJECTS
. . Lo . tec
SYesterday 1 oreceived a letter from the Institation informing that my SEEPEIINIATS [0] (S ure ? Over 10,000

application for Associate Membership had been approved. | ean honestly
~ay that this has been the best value for money | have ever obtained  a
view echoed by two colleagues who recently conmmenced the course”.—
Student DB, Yorks,

“Completing vour course, meant gninu front a job I detested to a job
that 1love, with unlimited prospeets”.— Student J.A.O. ublin,

My training with BULET. quickly changed my earning capacity and,
in the next few vears, my earnings ine reased  fourfold” ——Slll(knt
C.C.P., Bucks.

FAIND OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised knaw-how emplavers seek. 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

G and assistance in ONC/HNC'.

I C ogghmg for mar.y mamr exams, includi

I To B.LLE.T., Dept. BEE2I

Aldermaston Court, Reading RG7 4PF

NAME
Block Capnuls Pleas
ADD

I OTHER SUBJECTS

Accredited by C.A.C.C.

group passes

BEE21

.. AGE

|
B.LE.T. Dept. BEE2I, Aldermaston Court, Reading RG7 4PF. BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Fubhshed approxinately the third Friday of eacl h month by 1PC Magazines LGL, Fleelway House, h‘rrmmlnn strect, Latedon, F.C.4 4AD. Printed an Englansd by Tndey Printers Lt
Ininstable, Beds, Sole Agent« for Aus Zealamwl—Gondon A tote I| [ \/\u) Lol South Afne ‘entral Ageney Ltd. Publivher’s subderniptio: i ding postage)”
Far one year to any part of thr world e wing contdy namely that 1t ~hatl not, without the written con "uhihi~hers first
guven, be lent, resold, lured ont or otherw isposed of hy way of Trarle at tnore than the recommended ng price shown un the cover, @ that it <hall not be lent, resoldd or hiresl out
or otherwise disposed of in a mutilated comlition or i any unanthorised coser by way of Tralde, or attixed to or as part of any publication or ads ertisine, literary or pictorial matter
w hatsoever.




| DONT RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES
Order your latest Henry’s Catalogue Price 55p post paid
complete with Discount Vouchers

Henrys
1974Eatalagu,

BUILD THE

TEXAN

You pay less
VAT with Henry's
Low Prices g

Now built and used by
thousands of satisfied cus-
tomers. Features slim de-
slgn overall size in cabinet
154" x 23" x 6§”. 6-IC's,
10 transistors, stabilisers
Gardners low field transform-
er. Fibre Gilass PC Panel, com-
plete chassis work. Now available
built and tested as well as in kit form.
HIGH QUALITY & STABILITY ARE PRE-
DOMINATE FEATURES — DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE It
RELIABILITY AND EASE OF CONSTRUCTION. o,
FACILITIES. Onfoff switch indicator, headphones
socket, separate treble, bass, volume and balance o
controls, scratch and rumble filters, mono/stereo switch, v
input selector; Mag. P.U., Radio Tuner, Aux. Can be altered
for Mic., Tape, Tape-head etc. Constructional details Ref. No. 21
30p. Dmr:buud by Henry’s throughout UK.
FREE—Teak cabinet with complete kit. Kit price £28:50 { + VAT 450p carr/packing) or built
and tested £35-00 (+ VAT 4+ S0p carrfpacking) as illustrated.

20 -+ 20 WATT IC
STEREO AMPLIFIER

As featured by
Practical Wireless
1972

BUILD THE NEW
HENELEC
STEREO FM TUNER

A completely new high stability stereo FM tuner Features
variable capacity diode tuning, stabiliser power supply,IC
Decoder, high gain low noise.
stages. LED indicators.
Tuning meter, AFC, easy to
construct _and use. Mains
operated. Slim modern de-

sign with fibre glass PC,
teak cabinet, etc. Available
as a kit to build or rezdy bullz
Overall size 8”7 x 23" x 63", -

Produced to give h-gh perform- ~

ance with a realistic price. (Parts ]
list and constructional details Ref.

No. 5 30p). Henry's are sole dis-

tributors UK and Europe.

wrerice £21.00 (4 VAT)
or built and tested £24'9S (+ VAT)

s« “anwgy

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

TEXAN
STEREO SYSTEM

PLUS PRICE SAVINGS

DISCO MINI A complete portable

disco, fitted mixer/preamp, 2 decks all
facilities. £98 -50
100 watt amplifier for above £38-75
SLIOD 100 watt mixer/amplifier with

slider controls £69 - 00
R50 50 watt mixer /amplifier £49-50
DISCO AMP 100 watt mixer/amplifier

chassis unit. £65-85
DISCO MIXER/PREAMPLIFIERS

(OP for up to 6-100 watt amplifiers)
SDLI (rotary controls) £49-50
SDLII (slider controts) £58-50 .
DISCO VOX (slider controls) the
complete disco unit £69-50
DJI00 100 watt power amplifier for

above £38-75

DJ30L 3 channel 3kw sound to light £29-50
DJ40L as 30L plus built in microphone £38-7§
DIMANATIC | kW adjustable speed

auto dimme

SCENE STROBE £19:00, ROAD STROBE

Dlsco anu-{eedback microphone (;i 95 ::’:;eh T:::T"s‘e.?ee:aiys‘set'::e;"c;‘::;i"i::
Colt 150 watt liquid wheel prolector £ 50 H
150 watt QI liquid whee! projector  £50-00 assembled and ready to use. A_pair of

00 Type 200 20 watt Speaker-Tweeter
systems size 21” x 12” x 10” and a choice
00 of Garrard players built into a plinth

150 watt QI cassette wheel projector £50
Spare Effects cassettes large range of

patterns £8- . ] 3

with cover with Goldring G800
Mini spot bank fitced 3 lamps £11-00 magnetic _cartridge. System 25 uses
Auto Trilite (mini with flashers) £17-00 Garrard SP25 Mk Il and system 76 the
Mixer/Mics/Speakers/Lighting UK's fargest Garrard AP76 de luxe turntable. All
range

necessary leads are supplied.

FREE stock list ref. No. 18 on request.

System 25 (list approx. £109) £79:-50
System 76 (list approx. £117) £89-50
(plus 10% VAT and plus £1-45 carr/
packing)

Barclaycard/Access, call, write or
phone, your order 01 402 4736
EASY TERMS FOR CALLERS

KITS—TEST GEAR—
AMPLIFIERS—
SPEAKERS—DECKS—
POWER SUPPLIES—
TRANSISTORS—IC’s
See pages 499—50! of this
magazine

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TO INTERNATIONAL STANDARDS
ESPECIALLY FOR HENRY'S. ALL POST PAID LESS THAN

4 REC. PRICES

3for 6 for 10 for
C 60 £ 00 £1-80 £2-80
c 90 £1°33 £2-57 £4°20
C 120 £1-62  £3-1S £5:00

Quanticy and crade enquiries, invited
LEARN A LANGUAGE—complete with phrase
book. German — Franch — Spanish —
Italian €136 per course. £5 for any 4.

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS

EMI 13" x 8“—full range speakers
(post 20p each or 30p pair)

*150TC—8 ohms Twin Cone 10 wate
£2-20 each or £4 00 pair.

*450 10 watt C/o Twin Tweeters 3, 8 or
15 ohms €350 each or £6-90 pair.

EW 15 watt 8 ohms C/o Tweeter €430
each or £7-90 pair.

350 20 watt C/o Tweeters 8 or 15 ohms
£7 -50 each or £14-20 pair.

* Polisked wood cabinet £4-60 post 35p.

Bohms full range (post 20p)
FR4 b

5 wate £4-00

FR6S 64" 10 watt £5-50
FR8 8" ] wau £7-60
FR23 9 x 6” 1S wi £6-00
BASS & MID RANGE—8 ohms (post 20p)
AAI2 IS watt £3-20
[:]] IO Sj" |5 watt £5-60
8200 8 15 wau £6-45
B139/2 13” % 8" 30 wi £10-25
TWEETERS AND CROSSOVERS (post 20p)
K2006 watt 8 or 15 ohms £1-90
FHTe IS wartt 8 ohms £3-20
K2011 30 watt 8 ohms £3-75
T27 EF £4-25
Axcent 100 30 wartt 8 ohms £4-90

IkHzISka Clo £2-00
SN75 3kHz var. C/o £1-75
SPEAKER KITS (carr etc. 35p)
20-2 30 wate £10-00 each
20-3 8" 40 watt £15-00 each
LINTON 2 20 watt £15-95 pair
GLENDALE 3 30 watt £18-95 pair
DOVEDALE 3 50 wact £42-00 pair
KEF KK2 £20-40 each
KEF KK1] £32-00 each

BUILD YOURSELF APOCKET CALCULATOR

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble— E
thats the Sinclasr Cambridge pocket calculator

from Henry's. Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board., electronic components pack. [RIa-Cld
Size 44” long x 2” wide x deep.
Free of charge with the kit for the more advanced FoPnY
technologzist is a 32-page booklet explaining how
to calculate Logs. Tangents. Sines etc.

Price €24:95 + VAT. Also available assembled fslb» NeRx]
ready to use. £29°95 4+ VAT.

2000

Henrv's ',

EDGWARE ROAD, W2

109, VAT to be added to all orders. Prices and descriptions correct at time of press. E & OE.

404-406 Electronic Com‘ponents and Equipmen&01-402 8381 | Open.-

354-356 High Fidelity and Tape Equipment 01-4025854/4736  9am-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store

Allmail to 303 Edgware Road, London W2 1BW

| 6days a week

| All stores
open all day
Saturday






