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Diodes. Fine tone moving eoil ») er.

Caec in black with ailver bl Size 97 x 77 x 47,

and switched sccket for privaie listening 30p extra.

ROAMER 10 WITH VHF INGLUDING AIRGRAFT

10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW{1,
MW2, LW, Swi1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Ferrite Bod Aerial for MW/LW. Retractable, chrome plsted 7 section Telescopic
Acrial, can be angled and rotated for pcak short wave and VR P jisteping. Push Pulf vutput
using 800mw Traosistore. Car Aerial and Tapa Record Sockets. 10 Tranaistors phus 3
peaker. Ganged Tuning Condenser with VHF sectlon.

Separate cojl for Alreraft Band. Yolume on/off. Wave Change and tvne Control. Aftractive
locking. Easy to tollow instructions and

diagrams. Parts price list and easy bufld plans Sﬂp (FREE with parts). Karpicce with plog

£8:50

. P. & Lus. 50p
Overseas P, & P. 21)

Total building cost

EIGHT
Mk |

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Warcbands: MW1, MW2, LW, 8W1, BW2,
BW3 and Trawler Band. Built tn Ferrite Hod Aerial
for MW and LW. Retractapla chrome plated Tals-
«0oplo asrial for Short Wavcs. Fush pull cutput using
S00mW transistorn. Car aerlal and Tape record sockets.
Belecticity ewitch. 8 transistors plus 3 diodes, Fine tone
moving cofl speaker. Air spaced gaogcd tuning con-  §
denser. Yolmoe/onjofl, tuning. wave echange and tone
controls. Attractive cass in rich chestnut ahade with
gold blocking. Size 9 x 7 X din. approx. Easy to
follow instroctions and disgrams. Parts Price List
and Easy Bulld Plans 26p (FI' EF with parts),

Earplece with plug and switched socket for private

Listcaiog 30p cxtra.
£6-98

Total building cost
(Oversaas P, & P. £1)

P.P. &
Inx 45p.

POCKET
FIVE

$ Tunsble Wavcbands:
MW, LW, Trawler Band
with cxtended BLW.
band for easler tuning
of Luxembourg, et 4
7 stages—3 transistors and 2 diodes,
vaperacoaitive forrite rod serial, fine 4
tore moving coll speaker. Attractive black snd gol
ease. 8Bize 5§ x 14 X 3}in. Easy build plans and
parta price list 10p (FREE with parte).

Total building costs £2|29

{Overseas P. & I, 63p)

PP. &
Ina.23p

SEVEN
MK IV

7 Tunable Wnve-

Band. Extrs Medium waveband provides essier tuning
of Radjo Luxemborrg, etc. Built in ferritc yod aerial
for MW and LW. Ectractable 4 ecction 24ln. chrome
plated teleacopic gerial for BW. et for Car Aerial.
Powertul push-pull cutput. 7 transistors and 2 diodes,
fite tone moving coil apeaker. Alr spaced ganged
tuning condenser. Volumefomjoft, tunlng and wave
change coutrols. Attractive case with carrying bandle
Sue 9 x 7 x din. approx. Easy to follow instructions

disgrams. Parts price list and easy bulld plans
259 (FREE with Dattal.
Earpicer with plug and swilched socket for privata
lislening 30p exirn.

r.Pa

Rabdendy K o 98 T,

.3 Tunablc Wavebands: MW, LW nnd 'rn-rler Band,

TRANSONA
FIVE

5 TRANSISTORS
AND 2 DIODES

7 stage—b transintors and 2 diodes, ferrite rod acrial.
tuning condenser volume coutrol, fine tome
moving eall apeaker. Attractive casc with red speaker
grille. Biza 6§ x 4§ % llin. Fasy bujld plans and
paits price st 10p (FREB with parts).

P.P. &

Total building costs £2.50 PP,
ns. 2dp

BUILD RADIOS,
FROM EASY

CONSTR

Tuning Convdenger:

Unit,

(Overoeas P_ & P. £1 Case and Plans

NEW! “EDU-KIT”

STAGE
UNITS INCLUDING MASTER UNIT TO

UCT.
COMPONENTS INCLUDE:
2 Volume Controls:
Switches: Pima Tone Moving Coﬂ Speaker: Terminal
Strip: Ferrite Bod Aeriall
Batiery Clips: 4 Tag Boards:
Unit: 10 Transistors: 4 Diodes: Renistors:
Capscitora: Three }* Koubs. Unlts once
constructed are detachable from Master
enahllng them to he stared for
future use. Ideal for Schools, Educational ||
rA:’Ihnrir.ics and all thosc intcrested in l
e eomstruction. . o
Parts price list and easy build plans 850 2P Arts price listand plansfor
(FREE with parts). ]

All parts including

RADIO

AMPLIFIERS, ETC.,
DIAGRAMS., FIVE

2 Slider

|
2 Flags and Sockets: ||
Balanced Armalure I
|

TP &

IName
1ns. 32p

£5°50

* Callere side sntrance *'Lavells’” Shop

FULL AFTER
SALES * Open 10-1, 2.304.30 Mon,-Fri. 8-12 Sat.
SERVICE

YAT PRICE ADJUSTMENTS AS FROM APRIL I, 1973

Address
'Reun. No. 788372

'
[61a HIGH ST., BEDFORD, MK40 1SA. Tel. 0234 52367

II enclose £ .
ROAMER TEN
ROAMER EIGHT O
TRANSONA FIVE
POCKET FIVE

$ ‘I'muble Wavs-
bands: MW, LW,
aw1l SWQ aws
Trawler, blmdpln.l
an extra Medmun
wavrchand for
casiez toulog
of Luxembosry
ete. Sensitive fer-
rite rod aerial and
tclescopic  mcrial
far Bhort Waves.
3ln. Speaker. &
stages—6 translators and 2 aloass. Attractive hiack
ease with red grille, qlal and hlack knobs with polished
metal inserts. Size 9 x 63 X 2§in. aporox. Fasy bnild
plans and parts price llat -25p (FREE with parts).

Total building costs £3 -98

(Overse2a P, & P £t}

P.P.a
Ins. 30p

8 TRANSISTORS
and 3 DIODES

8 Tunable Wave-
bands:
8W1, Swz, Sw3
aad Trawler Band.
Bensitive ferrite rod aerial for M. W, and L.&. Tele-
scopic acrial for Short Waves. 3in. Speaker. 8 jmprored
type translitors plus 3 Qiodes. Attractive case In
black with red grills, dial and biack koobs with polished
metal ingerts, Slze 9 X 6} X 2{in. approx. Push pull
output. Battery iser switeh for battery
life. Ample power to drive a lsrger spepker. Parts
price list and easy build plans £5p (FREE with parta).
P.P &

Total building costs £4-48 e
ne.

EXCHANGE CO

please send items marked.

O ROAMER SEVEN [J
TRANS EIGHT a
ROAMER SIX a
EDU-KIT a

]
I
I
I
]
!
1
. I
|
1
I
|
I
|

(Dept. E.E.18.)

L—-——-——‘---——------—
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HOME RADIO {Components} LTO , Dept. EE, 234-240 Lon(_lnn Road, Mitcham,CR4 3HD . Phone 01-648 8422

The Catalogue you MUST have!

1” X 81/“"

250 pagES-“ 1%
Hovie Rapbio
COMPONENTS

5 glectronic
.BJB oneﬂ“ c‘ea Y
ndexed

CrICE SRy

- "Um" yose e v

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

3 -----------.-’i-.-----------1
Only 55p. plus 20p [35LAY ¥ ﬂ

POST THIS COUPON Qv

with cheque or PO.for 75p.

|

H BN BN EE I

. et e A i e e e . e e e e

d
s
The price of 75p applies only 1o customers l !‘iOME RADIO (Components)LTD- (Regn. No. London 912966) §
B . Dept. EE. 234-240 London Road, Mitcham CR4 3HD '
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GARRARD SP25 Mk. 11

Special Purchase. Limitad num-

ber available

Garrard SP25 Mk, Il E:

Goldring G800 £17-45

Teak plinth and tinted cover

Al |eads supplicd.

Please add £1-25 P. & P. & Ins.
TURNTABLES

Please add 75p P. & P. & Ins.

Connoisseur BDI Chassis lll 75
Garrard 5P25 Mk. Il £9
Garrard AP76 £17- 10
Garrard 5L658 £13-95
Garrard 401 £18-75
Garrard Zero 100 {Auto) £36-90
Garrard Zerg 100 (Singlc) £35-80
858 MPe0 £9-40
Goldring GL72 £20-90
Geldring GL72/P £27 - 43
Goldring GLTS £326 -
Goldring GLIS/P £34-95
Goldring 101/P.C. £20-00
WWharfcdale Linton + <M Y
Thorens TDI25AB Mk. lI £9] -45
Thorens TDIGD AB & C  £53-95

TUNERS

Please add 8Sp P. & P, & Ins.

Amstrad Multiplex 3000 £28-75
Armswrong 523 £39-50
Armstrong 524 £3] -45
Rogers Rlbruok FET4

(Chas: £37.25
Rogen Rlbrauk FET4

(Cased) £43-50
Rogers thnume FET4

(Chassis) £45-00
Rogers Ribourne FET4

Case 49 -50
Sinclair PROS0 (Module) £17-45
Sin fair 200073000 Tuner  £219:90
Leal: Dclea FM {(Cased) £53-60
Lecak Delta AM{FM (Cased) £63-73
Alpna Highgate FTIS50 £37-95
Me -osound FMS20 -7
“hilips RM690 £33-00

TUNER/AMPLIFIERS

Please add £1 P. & P, & Ins.
Alphs Highgate 150

Armstrong 515 (Teak cased) 269 45
Armstrong 526 AM/FM

(Teak cased) £77-15
Lecak Deles 75 £119-00
Telecon 2100 £32-
Goodmans One Fen £98-90
Goodmans MOD90 £BT - 95
Rotal 150 £4%-
Rotel 400 £75-50
Rogers Ravznsbrook

{Teak cased) £77-00
Rogers bercmk (Chassis) £72-00

Alpha FR 3000, New product £72-00

All prices correct
at time of press
E. & O.E and are
subject to
altergtions.

 Dept (EE4) 174 Pentonville Road, Londan, 1. Telephans 01-278 1768
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Tel: 01-550 1086.

iford, Essex.

; Giobal S GOLDEN Y
@® Guarantee @

WE GUARAXTEE THAT WIThiN 7 €4S OF puacwast ()
IF AXY 11 EM OF GODGS IS FOUND TO BE NESUELY
DEFECTIVE WE WRLL BEPLACE THE SAI0
RITHOUT nuu'rm AFTER 7 0AYS 60005 ARE
COVEAET BY MANUFACTUBERS T3 MOATHS

NN
AMPLl FIERS

Flease add 85p P. & P. & Ins.

Amstrad B00O Mic. I £54-95
Arnstrad |C2f £27 -50
Amstrad Integra £22-50
Armitrong 52} (Teak caud) £43-90
Alpha Highgate 212 £24 .85
Alpha Highgare FA300 £3%-25
Alpha Highgate FA400 £35-65
Leak Delta 30 44 -85
Leak Dela 70 £54-90
Metrossund ST20E £24-20
Metrosound 5760 £45-95
Pioneer SAS00 & 610 £57 -2
Pioneer SASDOA £31-95
Pioncer 5A1000 £96-95

Rogers Ribrook (Chassis;  £37:95
Rogers Ribrook (Cased) £41-50
Rogers Ribourne (Chassis) £49-95
Rogers R/boufne ( £52-75
Sinclair PROS0 2 X £30/PZ5 £14-70
Sinclair PROS0 2 X Z30/PZ6 £16-70
Sinclair PROEO 2 X ZSOIPZBIm 5

Trans 0
Sinclair AFU (Filter Uniz) £4-20

Sinclair 605 £17-95
Singlair 2000 Mk, Ul £21-50
Sinchir 3000 Mk. |l £28-00
Wharfedale Linton £39-70
Teleton SAQ 307 £21-95
Rotel RA3IO £34-93
Rote| RAGL £52-95
PEAKERS

Please add £1:50 per Ppair

P. & P- & ins, 4 .

Price per pair
£]13-90

Amstrad [38 3

Wharfedale Denton 2 £29-30
Wharfedaje Linton 2 £35-85
Wharfedale Melton 2 5-90
Wharfedale Davedale 3 £59-80
Celestion Ditton 120 4 -

Cclestion Ditton |5 £50-90
Celestion Ditten 25 £84 50

Celestion County (new prod.} £34 -50

Goodmans Double Maxim £47-40
£45-95
£62-95

Goodmans Mezzo 3
Goodmans Magister
Special bulk
‘purchase

£2-90%

Plus 65p P. & P. & ins,
Finished in tcak venecr with tinted
dust cover. (Fully 2sscmbiled). For
Garrard_ 5P25; 21

ATE0; 2000, 2500; 5100;
1025; SLGSB Also  for BSR,
MeDanald MPé0 and othars.

AP76; AP7S; SLHB SL75:
5L958' £4-20 + 65p. P. & P.
Ins.

Alo finished in walnut to match

lapanese_equipment—at no eXtra.
RTRIDGES

Plaase add 10p P. & P. & Ins.

£3

Goldring GB50 13
Goldring GBOO £4-70
Galdring GBOGE -50
Goldring G80G Super E £14-15
Shure M3D -T0
Shure M44% £4-T5
Shure M55E 33

Ortofon SLIS
Sonatone STAHC

Open Monday to Saturday 9.30 a.m. 10
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL ORDER

Mail.
witn chequa cards (nnt Barclay Card)

2 minutes from Kl

. Order with contidence Sena Postal Order. Cheque.
. Maney Order. Bann Draft. Giro or Cash by Regstercd
CAI,I.E RS. Plaase nots that chegues ¢an nniy be accepted together

°S CROSS. ELSTON & ST. PANCRA

[ in toad leading to the East and West Country

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockels adt your local
stockist They come in a wide variety of configurations,
and in cases of difficulty can be ordered DIRECT from
the Randar factory.

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

plugs in both
. socket bodias in high melting
several unique features (some protected by UK
Post Office and NATO specifications.

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

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

RENDAR®

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

THE MONEY SAVING
GCATALOGUE

96 pages (84 x 54) packed
with bargains in famous
name Lransistors, re-
sistors, capacitors, pots
<+ WLC. circuits and
diagrams; components,
accessories, erc 4 valu-
able technical dara, 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 included
allows you 25p. off when
your order is for £5 or
more.

_._, "SEND FOR YOUR

COPY TO-DAY!

. DISCQUNTS

10% on orders £5 or more.

15% on orders £15 or more.

except certoin items charged nett
GUA

® POST/PACKING
Free in UK. on orders above £2.
Op surcharge on orders under £2.

No. & .
4th printing

WITH i.;p

REFUND YOUCHER

Reg. No.
1047769

ELECTROVALUE LTD.

(Ev. 4) 18 ST. JUDES Rd, ENGLEFIELD Grn., EGHAM, SURREY, TW20-CHE.

Hours: 9—5.30: Sac. | p.m. Tel: Egham 3603 Telex 264475
R.O. — 28 5t. judes Rd., Englefieid Gresn, TW20 OHB
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is this the price
- you pa‘.!f'

Probabty, if you're still using an : b &;;— ¥
ordinary soldering iron. g & . "'i"
QOrdinary soldering irons can cause e T E
damage 1o transistors and A I v
integrated circuits — damage '
which wastes time and costs
money. Now, with the unique
ANTEX X25 and CCN low leakage
soldering irons no harm can come
to the most delicate equipment,
even when soldered ‘Live’
{You could be making quite a saving}.

(All prices mentioned exclusive of V.A.T.)

MODEL X256

220-240 Volts or 100-120 Volts.
The leakage current of the NEW

X25 is only a few microamps and I8

cannot harm the most delicate 3

MODEL G :
18 watt miniature iron, fitted
with long life iron-coated bit
3/32". Voltages 240,220

“live”’, Tested atr 1500v. A.C. MODEL or 110, PRICE: £1.83
This 25 watt iron with it's | CCN { i
e rec. retait)
truly remarkable heat-capa- /505 220 volts or
city wilt easily “out-solder™ /& 240 volts. The

any conventionally-made
40 and 60 watt soldering
irons, due to it$ unique
construction . advantages,
Fitted long-life iron-
coated bit 1/87. 2
other bits avail-
able 3/32" and
3/18". Totally
enciosed element
ceramic and steel

15 watt miniature o
medel CCN ™ §)
also has negligible 3
leakage.
Test valtage 4000v. 3 ‘
AC. Totally enclosed —~ |}
element in ceramic shaft. 'gh
Fitted long-life ironcoated
bit 3/32"". 4 other bits
available 1/8", 3716, 1/4~ f
and 3/647. |

/
&

Miniature 15 watt
soldering iron fitted
3/32" iran-coated
bit. Many other bits

% MODEL CN2
\‘7 Miniature 15 watt solde ing
iren fitted with

shaft. Bits do not . A available from 3/64” nickel plated bit 3/32".
“freszs"" and can Alielze LR (EE ) 10 3/167. Voltages 240,  Voltages 240 or 220,
OR Fitted with triplecoated. - PRICE: £1.70
easily be removed. 5 2 nd O ium bit 178 T 220,110, 50 or 24, : £1.
iron nickel a hromium bit % PRICE: £1.70 {rec. retail) Irec. retail)

j/ PRICE: £1.95 (rec. retailt

f Suitable for production
work and as a general
purpose iron.

PRICE: £1.75
{rec. retail)

—EE
- ;;} MODEL SK.2 KIT
. s Contains 15 watt miniature
- = iron fitted with 3/16”
bit, 2 7pare
MODEL bits 5 32':
SK.1KIT Jzghe

MODEL MES.KIT
Battery-operated 12v, Y
25 watt jron fitted

with 15’ lead and 2

3 2 heat sink,
heavy clips for con- Contains 15 watt solder . stand
nection to car battery. miniature iron fitted with 3/16” 04 - Flow 10

Packed in strong plas- bit, 2 spare bits 5/32" and Soider”

tic wallet with booklet 3/32" . heat sink, solder, stand booklet,
“How 10 Solder™ and “How 10 Solder™” booklet, PRICE: £2.40 §

PRICE: £1.95 (rec. retail) PRICE: £2.75 {rec. retail) {rec. retait)

‘__—_—_——————————_—————_——

= |:| Please send the ANTEX 1 enclose cheque/P.0./Cash
colour catalogue. (Giro No_ 2581000)
I I: (e e [ e Bl e = i et S o o e = S, S

ANTEX LTD. FREEPOST

{no stamp required) PLYMOUTH ol P e it S 'EE4
i PL11BR Tel: 0752 67377.

I From radio or electrical dealers, - O S TR B S S A SRS e s S NAME 8 = T o e Rt e o e e l
= car accessory. shopsor

................................ ADDRESSE = Sofiigy o wet) et nal
I in case of difficulty direct from:— I
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s

COMPONENTS AND HI Ft
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FRCM ¢ AM.TO é P.M. 630 P.M. ON FRIDAY
(wWE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N-9 803 14685

TRI-VOLT CAE
CONVERTER

CRESCENT vuorn 3,

LONDON

11 & 40 MAYES ROAD. LONDON N22 6TL sss 3206 &R

TEL-VOLT BATTERY ELIMINATOR

WAFEER SWITCEES

A.C. mains t 2 pole 3 way

CLOCE EIT Enables you to work your transistor | po p, U 1 pole 12 way
24 Hour Xide Digital Clock radlo, mplifier, or cassetts, etc. trom o Teanaly ‘o otk | Zpote2way

Eit We Supply:
* Ammpluesetot componenta
% A complete set of easy to
follow instructions
Printed circuita made to

CRESCENT CASSETYES
Best quality LOW ROISE
Cassettes, completc in standard
storage e3sc, Fleare note our

e,
m the 12 volt car 35’:{:;:;

mIpPlY Dositive or neg. | 3 320
pole sway ai)
AT 4 polé 3 way

climinator. Just by moving a plag
you can select the voltage vou require — 6+, 7§V
or 8 volts. This means all your transistor power
puklpplimlon: can be handled by this one unlt.

new low price. & e 2o size: 23° x 2i° x 33°. OUR PRICE — | S0 converer supplies | 1op cazh. Please inc.
o5 g: oo e R et P S50 - 100 F. 4 P Bameiaadel wattably wired § £ "8 or 9 '01““:11‘{; ZpP. 2 P. Up to §
1 refals . v switches.

% A cabinet and front panel to for the Philips Cassette — $3-00 + 10p. L. & P.

give & profeasional Anish,
All for the price of the com-
ponents. £22-50.+50p. P. & P.
Please send S.A.E. for more

Prox. size 2§ X 37 X 27
Very easy to fit and 3

real money saving devica ! =4
for £2-30 + 10p. P. & P, ‘ii

G0 48p
Plessc include 59 P. & P.
ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN

ALUMINIUM CEHASSIS
Made from 18 gauge mluminiom 4 sided
chml: with corner brackets. All are 23

information.
CAR AERIATL nformation Gx.l——{l'p 12%3—535  Lix 9—pip POTERTIOMETERS
5 Scction MINIATURE RELAY % 4—45p 12%5—61p  16x6 - 88p AU types 17 and lcss dlanieler.
Extended Length 100cm & solt 70 chm. 8x 12x8—83p  16x10—1-08p G DUAL
Length under Fender 40cu) Sin:lc i‘ol‘; Changeover. lox 7—63p 14x380p E Log or SE
Cablpﬂl:'::lik‘::ﬂmu‘;_fm Approx. gize ‘= 13* x 1% x 1= |_Flease send 10p per chasily F. & P. : ;gg g-mitla? %gg

lus 25, = 50K 15 e

e A 75 2A T 40P Lisspr. 2 r. V.A.T. BARGAIN BOARDS | 100k 12pea, 1005 SWitch

i i 40p.
§. G. BROWN «nm.omr- moncfmzow S U G ol ST LA S 2 2 || 230K Double 250K
Minest quality British made Lightweight Headphoncs. please include on_your total ac. | Cotapanents - o W] s00K pole 00K
Incorporaie ceramic piczo electric transducers. count  (Goods plus c‘fﬂ-‘gﬂ) galore for the gD 1M gitch 1M
Spar{ficarion’—Frequency—20-17,500 Valne Added Tax at the Standard | civerimenter. ) 5 aM 24 ity
Impcd.ulce-—'?ﬂ:dommmtly capacitive. at -001MFD Btated Rate :

boatds with: BUup to 3 Pots Pleasn 2dd

earplece can be regarded ax 150K ab fkes. NTEGE RCUI KET! H L
Welght,—3 Gou. (99 grama). £| 50 . GMTER Sun 'Ol;l' é?c eris- Capasitors and 28 e |
Flease Inglude 10p per ul P.P. A Rargais at. each get pnelexp MINIATURE
. menter interested io | useiul Transistors. RELAVE
LOW VOLTAGE AMPLIFIER Few only st £| .75 J {GC-A. 14 pmﬁlﬂpﬁ Now at this unbeatalle price: e ne
s piuy 13p P. & P. lep Edm! 95 1‘:“ 16p each. 7 Boards £1, 10p range of
with volame ¢omtrol. {5 sultable i gg_ 5 P.&P. | British made Relags,
for 9V do. and ag. — 8ize—11* x 1 x 3*
Will give about IW at 8 ohm LOUBSPEAKER BARGAINS EA100C ¢ WATT AUDIO AMPLIFIER MODULE All two changeovers with
outpnt. EM.L 450 set 4. 8, 15 ohm An Audio Amplifier designed around the 5 250%, 154 contacts and

With bigh TP Input thia am- | £3-75 plus 36p. P. & P. TAA82] Linear 1.0.:— suitable for ficting on -lm

| 1ifh ik work a d E.M.L 330 set 8 ohm. & Supply Voltage .. .. =24V Verohoard.
pliler W as recol o ero;
player, baby alarm. ete.. amplis £7-00 piu= 38p. P & P. ‘ ; Speaker Imp. .. .. 816 obm Trpe Volts Current Obms.
fler. v MINI LOUDSFEAKERS Frequency S0LhZ-23kHz 27/A  12v  17MfA 7000}
2}’ (57mm) Bohmn — S0p each Overall 8kze Zin X 3in X $in 21fA 12y 25MfA 43002
24* (57mm) 40chm — cach | Ideal Amplifier for radios, record players, 12/A  &v zz:a/A 1852

stereo units, ete.
Pléane clude 5p. P. & P. up to 3 | Full technjeal data and dlagrams with mh £2.63
+ dspeakers modale. All guarantésd And s bargain a

+ 5p lee!ndudeuppckupb
P.&P. 3 Belays.

Vary the strength o : ‘ SIS
of your lighting witha EX COMPUTER PRINTED CIRCUIT The New Styled ’

@Hmﬁ\ﬂ “':“ oty o o e | | | HULTHNN TWIN-VIGES
£ top quality resistors, capacitors, diodes ecc.
. 3 e ' ‘ Qur prica [0 bo:'dsassop (8p). With a

guaranteed min transistors—data
included.

SPECIAL BARGAIN PACK

25 boards for £1 (25p).

‘l ELECTROLYTICS -
i 3 10,0004 75v, 33,000 40v, 10,000 35v, 44 x
t 2% in. dia., 25,000u 25v. 20,000u 30v, 8,000

55v, 40,0004 10v, 44% 3 in. dia. 50p (I2p).
ye 15,0004 [5v, 44 x 2 in. dia. 20p (10p). 2,000
5 25v wire ended,3 x | in. dia. I5p {5p}or |2
for £1-50 {15p).

250 MIXED CAPACITORS  50p (8p)
250 MIXED RESISTORS 50p (8p)
200 Si PLANAR DIODES 50p (5p)

untested

ASSORTED RELAYS 8 for £ (25p)
SUB MIN. CC.AX PLUGS & SKTS.
4 pairs 50p (5p)

MINIATURE GLASS NEONS
12 for 50p {5p)

The DIMMASWITCH is an atctractive and effic-
ient dimmer unit which fits in place of the nermal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH maiches modern electric fie-
zings. Two models are available, with the bright
chreme knab controlling up to 300 w or 600 W
of all lights excepe fluorescents at mains voltages
frem 200-250 v, S0Hz. The DIMMASWITCH ha:
builte-in radio interfercnce suppression:

600 Wate £3-20* Kit Form £2-70*

300 Warr  £2-70* KieForm £2-20
All plus 10p post and packing *rom lit Apri
Please add appropriate percentage of V.A.T. increase,
Please send C.W.O, to:—

DEXTER & COMPANY
2 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH Tel: 0244-25883

172

REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED
or 50p (8p)

PAPST EXTRACTOR’BLOWER FANS
100 cfm 4§ x 44 x 2 £3-50 (28p)
QUARTZ HALOGEN BULBS

12v 55w 50p (5p)

Postage and package for each itam shown
in brackets.

KEYTRONICS

{Mai! Crder only)

44 EARLS COURT ROAD
LONDON W8.

01-478 8499

e e BRI A

An extra ‘““Pair of hands’’ for
those tricky jobs
ASSEMBLY—SOLDERING—
GLUING—WIRING—DRILLING
ETC.
@INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.
®JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL

PARTS.

TWIN VICE: £8-95{(25p P. & P.}
Also available
SINGLE VICE: £5-45(21p P, & P.)

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

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

. —
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PREMIER 800
STEREO AMPLIFIER

(AsusedIn
BYSTEM “800)

A truly high quality stereo amplifier—compare the
specifieation, compare the price. Output: 5 watts per
channel, Frequency response: 30-20,000 Hx = 2 db.
Distortion : 1% Output Impedance 8 ohrus nom. Inpata
equalised to RILA A Magnetic 4m¥. Ceramic 100mV.
‘Tuner 100mV. Tape 100mV. Tape out 150rmV. Din
sockets for lnpnu and oniputs. Onnh-nln Bass, Treble,
Volume, switch.
HBtereo be-dyhone sockct. Attractive -llm line design
black leatheretie cabinet with Aluminiam fn‘mt panel
Size 12§ x 61" x 2§".

oxry £15°00 carr. s0p.

Mk. 11 Version availsble with Teak Pinish Cabinet.
#1628, Cacr. 50p.

PREMIER HI-FI STEREO SYSTEMS

SYSTEM ‘800"

Coosista of the Premisr 800 Ml IT all transistor stereo amplifier (daseribed
lett) Garrard autofmanual record player nnit fitted sterco/mono cartridge

‘with diam
cloth front Ik

ond stylos and mmted in teak fniah plinth with cover and two

and

plug in and play. ThnBDOHkI!mpIIﬂuhummtyut
of § watta per channel with inputs for eersmic nnd
maguetic plck-ap, tape and taner also tape output
socket and hu.dphune epocket. (‘onhuh Bass, Tnblr

Volume, B

lied ready to

Hudphou socket. Power onf
off. Teak finish cablnet with
aluminium front pa.n:l. Size:

124in x 6}ln x 2}in.

SYSTEM “TWO™

£35° 00

Carr. £1-75

SYSTEM “'THREE”

'm couuu of meG}:n KC903 stereo ampliticr giving §

el with Bass, Treble, Volume and
B-.Inea Conuoh. Inputa for Magoetic and Ceramic piik-up.

FREE

Sonotone STAH

tuner, hpe in and out. Bteres beadphone socket. f‘u'rud
ap25 Mk. ITI In tell fnjsh pl!nﬂ: "ii-h cover and fiited

HMF Bpaakers :h.a 16}' x 105-
x 9 Otted m nalu complete
the matohing sys!

LEADS
AND PLUGS
A pl.lr of SUPPLIED
EBT-755% | ey

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Gives the beat pos-
p siblc reproduction of
records, radic and
tape at a reasonable
price.

Fitted with all tha
controls and facilities
you're ever likely to
want, the Paragon
gives vou a degree of
sophistication that iz asually onky found with amplifiers
costing twice its price. It has bass and treble slide con-
trels, volume and balancs kuobs, aad eight push-butions,
There's also a standard steres jack socket on the front
pane], pius & caramic/magnetic cartridge switch and a
mainia outlet socket on the baok el

Bpecifications 10 + 10 watis fnto 8 ol . Power/frequency
Teaponse: 10 watta into & ohrox -34B 20Hz - 5K He.
Distorticn typically leas than §-25%. Inputa for Magnetic
phona (4mV) Ceremic phono (88 V) Eadloj Tape (100mV).
High and low flters. Teak fininh cabinet. Bize: 124" x

Bl S £28-00 P. & . sop.
PREMIER STEREO STSTEN ‘65°

Consists of the Premier Paragen Btereo Amulider,
Garrard BP23 @I In teak finish plinth with cover and
ftted Goldrlng GB00 stereo mngmetio mrtrldp plus a
pair of Marsden Hall Annex 100 l.ondrpuknr
Compiete with Free leads and pluga. £65
In.mnnoe £1 15

VERITAS STEREQO/MOXQ BOUND MIXER

Battery operated andio mlxer Bize 6 x 3 x 2in sultable

for cryatal

with tranaformer, Tadio, I&De.

¢te. Max. Input 1l-5v. Max.

cutput 2:5v. Cain 6 dB.

Btandard jack plug

inputs, phonoplugs omtput.
AR

Attractive teak wood
fnish
£3+47

E.M.l. 13 x8in,
HI-FI SPEAKERS

cagn.
PREMIER PRICE

P. & F. 13p

NEW PREMIER COMPACT
STEREO
SYSTEM .

All transistor stereo amplifier mounted
into teak finish plinth with cover and
Garrard 2025 T/C autochanger and
a pair of matching teak finish cloth
front speaker systems.

Output 4 watts rms per channel.
Separate volume, bass, treble and
balance controls.. ;
Stereo/Mono ceramic cartridge.
Tape/Tuner input and Tape output
sockets.

Complete with all leads ready to
use.

* d k%

PRICE ONLY £30 Ins. £l 50

METER BARGAIN

MODEL LT 102 MULTIMETEE

A precirion made pocket sized test
meter, Heally suited for testing siec-
tronic circults or electronic applinnoces.
Bupplied compieta with test lead and
batteries. RANGES —DC Voltages: 13,
150, 600 (1,000 opYV). AC Volisge: 18,
150, 800 (1,006 epV). DC Current:
I150mA. Registance: A-100K ohma.
(centre 2-5 Kohms) £2-47 p. & p. 25p
complete with fest leads acd battery.

HI-FI STEREO
HEADPHONES

Designed to the higheat
possible standard. Fitted
2¢in. speaker units with
soft paddsd ear mmufls.
Adjostadble headband,
8 ohuns Impedance.

plete with @1t [end ud.
stereo Jack plug.

224TE

EAVENSBROOE
BEMI-PROFESSIONAL
MODEL {aa illustrated]
(List £18-50).

r:  E1L.00
i) £5.50
ot £8.99

P. & P 25p each

Fitted two 24in tweeters and
crossover natwork. Impedance
8 or 18 ohm. Kmdl.lu caDa-
city 10W. Brand na:

£3-47 77

PLAYER FITTED
GOLDRING 800 MAG-
NETIC BTEREO CAR-
TRIDGE. COMPLETE
IN TEAX PLINTH
WITH COVER.

Total Het price over 234,

PREMIEB PRICB

£17-95

P.xP.21

QUALITY RECORDING TAPE
SPECIALLY MANUFACTURED IN
PRESTRETCHRD MATERIAL.
TENSILISED to ensure the moat

TAPE SPOOLS 3* bp, 5, 5

PREMIER RADI

23, TOTTENHAM COURT ROAD, LONGON, W.1

USA, FROM EXTRA STRONG
ALLED.
t base. Highly resistant to break-

age, molsture, heat, oold or hum!dity: High polished splice free finisb. 8moath
ocutyut througboat the entire audio range. Double wrapped—atiractively boxed.

77 op.
Post and Packing ¥ Sp. & ﬂl’ &p, 77 10p (3 reels and over Post Free).

NEW BRANCH NOW
OPEN

56 GEORGE STREET,
LONDON WIH SRF
Tel: 01-935 7197

TT3 3- 450° POLYESTER 37p DT8 51° 1300° POLYESTER £l

DT3 32}~ 600’ ' POLYESTER &7p TTE G5} 2400° POLYESTER £1-87

aP5 §° B0U  P.Y.C. 4gp BP7 7 1200 P.V.C. £8p

SR R e

LFs 61 190y ACETATE 7o T 7 3800° POLYESTRE RGO | dtermidr Boldeting iro. Lightmeighl

use and around the home. 25 watts.
240 valt A.C. £1-50 P. &P_lép

Tel:01-636 3451

E.M.I.

LOW NOISE
CASSETTES
In library cases
C80 (List 71p) 45p
90 (List 98p) 85p
Ci20(List £1-48)85p

P. x P 10p

: LOW-NOISE
COMPACT CASSETTES
Screw fixing—fully guaranteed.
In Library cases.

iEACH' 3for | & for | IO for

o |29 | slp.a-sunso
fm £1-8 n-le £3-50!

120 | 52 ﬂ-n n-is;aso

P. &P 100 each (Tu:ld over 16}

| ssovrou gt

—
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Would you spend
an hour a day

to earn more money
inElectronics-
“Television-Radio ?

If you’re willing to give up one hour or more a day
we can help you get into the lucrative growth industries of
electronics, television, radio.

And if you’re already in, we can help you get on!

With our know-how and our wide experience in teach-
ing, plus your deiermination 1o siudy, we can turn your
interest into the technical knowledge you need for success.
Once you've got the qualifications you need, you'll be in a
good position to take full advantage of the opportunities
which exist today in all fields of electronics - in television
{colour and black/white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cuits while you build your own § valve receiver, transistor
portablc and high grade test instruments).

With ICS you study at home —at your own pace, when
you choose, in the time you’ve got available. Your ICS
tutors will give you all the help and encouragement you
need 10 pass any exams you want to take.

Don’t waste another day. Take your first step now
towards a better paid, more assured future. Send for your
FREE Careers Guide today.

| i v

e e St sea s )

Tick or state subject of interest and post to:
International Correspondence Schools, Dept. 23] E.
Intertext House, Stewarts Road, London SW8 4U]J.

Subject of interest o SR

-

I [] Society of Engineers Graduateship (Electrical Engineering)

I |71 € & G Telecommunications Technicians Certificates
[]1C & G Electrica! Installation Work

I |_] €& G Certificatc in Technical Communicartion Techniques

I [] MPI' General Certificate in Radio Tclegraphy

| [ ] Audio, Radio & TV Engineering & Servicing

[] Electronic Engineering, Maintenance, Engineering
I systems, Instrumentation & Control sysiems

i [] Computer Engincering and Technology
[[] Eleetrical Engincering, Installations, Contracting, Appliances
" [] Seif-build radio courses

! Name

|

I Address Sdoenl s s s gt

g

I —_— —— - — p——

I Occupation = - T YOI e —I
L:\m\:dikdbyth:(}annu‘lfo;th:}\ ditarion of C dence Coll
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QUALITY COMPONENTS - BUDGET PRICES

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this Iasclnallnu three=chanfiel unit from a kit which contains all com-
ponents nesded to produce a reliable and entertaining display. Takes s

drive from the apsakar term!nals of & record player, tape racarder or portable

radlo win provlde a briliiant 2Kw of light, uging normal 240 wolt coloured

mps. Pirlce perkit .. -43
HALF PRICE CABINET OFFER

As & special introductery offer, one of the metal cabinets deseribed below

will be supplisd with each kit "at the additional price of only T8p. At this
fantastic glve-away price, stocks of cabinets are certain to disappear fast,
sasend your order today to avaid belng disappointed. Please note that this
speclal offer I3 not available separately.

METAL CABINETS
These atiraciive steel cabinets are PYC covered In a range of colours, and
oftar a really sconomlcally-priced unilfnrlhzhome conslruﬂnl Thacha.ssls
which has a white PVC finish, p an easily
rlt:\ an [n1agral fascia panel. The cablnet s supplled leta with rubber
£
Colours avallable include Green, Gray, Black, White, Blue and Brown.
Every effort will bs made to supply a salectod colour, but please give
altarnatives if possible.
Apnr;:ximate sizein lnches Price
w

] 5 3 £1 “
)] & 3 £¢
Othar slzas to speclal order. Plsaza sand S.AE. fnr quofation.

FIXED VOLTAGE REGULATORS
T3 case. Gives stabilized supply. MYR 5 volt, MVR 12 volt, MVR t5 volt.
All priced at .. £1-5

CONTACT FLUID PEN
Containz a special oil which cleAns and lubricates contacts and bearings.
Helps to eliminate arcing. Suppliad in a snorkel disp 2nser with pocket clip.
Price each .. $%p

- Dur CATALOGUE, priced at 254 pon% free, shows the majority of the R 2

r-nge t?' proleulanal compangnis. Most of thesa are availabla by retumn
of
AII orders over 50p POST FREE. S.A.E. with all querles please.

CELECTRON-E

P.O. Box No. 1, Llantw|t Major, Glamorgan, Wales, CFI$YN

ELECTROKIT

DRILL SPEED CONTROLLER (EE. Augz. 1972)
Complete kit includes MK box, plate and socket £2-30

BIT SAVER (E.E. Dec. 1972)
Kit inciudes all the parts less the Microswitch lever
£1-70

MIGHTY MIDGET (P.W. Jan. 1973)
Kit includes all parts less the Battery, the Box or
Knob £2-25

“SCORPIO’* CAPACITOR DISCHARGE
IGNITION SYSTEM (P.E. Nov. 1971)
Complete kit with construction data £9-50

LIGHT DIMMER:
Complete kit including MK plate and ful! construction
datz £2-10

We are offering various other kits published in
most other popular Electronies magazines and will
be pleased to forward details on receipt of a
stamped addressed envelope.

FREE POST AND PACKING

ELECTROKIT

12 Lauderdale Road, London, W.%
Telephone 01-286 0011

MON.-FRL. 9.30-5.30
THURS, 9,30-6.30
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YES, "'YOU'YE GOT THE WHOLE WIDE WORLD IN o
YOUR HANDS’'t ALMOST UNBELIEVABLE] Think of I i l I ] l ' I

the year [984 and what might be produced then—now get
the fzntastic ASTRAD |7 and SEE for yoursalf that the

Jncredibla Russians have dona it all NOWI| It"s the radio ® ry =
parfactionist’s dream coma truel THIS ONE SUPER- A ADICU L) )
SEDES ALL EARLIER MODELS! It will probably make = 5
your pressnt radio seam lika a ‘‘crystal set’”! Complete with [ ) .. ~ H )
:!ptional bastery eliminator for both battéry and mains use! We're
most giving them away at only £20:75—» mera fraction of
even today’s Russian miracle "prica! We challenge you te BRANDNEW
compare performance and value with £80 radics! + Send quickly, . FABULOUS

sftar receiving goods test 7 dmys, refund if not astoundaed
Elegant’black & chromae finish facia, set in fabulous Cabinet
buijlt cage—constructed of fine Russian hardwood in besautiful
Teak Venesr finish—prevents vibration, ensures purer &
sweeter tone than everl Yolume controlled from 3 whisper to a

PORTABLE RADIO &COM_MEMCATIGNS
RECEIVER S WORLp Wing

roar thar would fill 3 hall}] Much widar band spraad, for abselute nf? ETiON
“*pin-point’’ station selection! Plus ‘‘MAGIC EYE’" tuning lmnm,mmmgm.
lavel indicator for ultra perfect tuning sensitivity! Yes, the 41 cing Xwifg"""l'!l
Russians have surpassed themselves, proving azzin their fantastic LT
ability in the ficld of electronics and brilliantly reflecting their "MAGIE EYE “tum
advanced micro-circuitry techniques in the field of spaceship and e 1umng
satellite .:_ommuninﬁnrs. Yas, EVEAY WAVYEBAND instantly 5 % level indicator

3t your fingertips including Standard Long, Maedium, Shart 6 A

and Ultra S;‘nrt Waves to cover !I|Ia four corners of the SHR NK TU UNL‘?\ 4}1%x4}ﬁ < ;
earth during24 hours aday including all normal transmissions. 2. - -

YHF: FMJUSW. AM: LW, MW, SW, gats, locally, local & new mches apprﬂx Fa =

stations not yet operational, and messages from all over ths OR B [-
world! Expensiva TURRET TUNER side control waveband [ A g = §§i\.‘§~ix_\ ki
seleetion unit (as uscd on expensive T.V.'s]} Every waveband clicks AND D10 bt EE-%%%EE%\ i
iNto position ziving intredible case of tation tuning! Genuine push- 3 5 E"‘%g;ﬁ% !
pull outputt ONJOFF volume and separate Treble and Bass tone i DA ) (3 *COMP \E§E r
centrols for utter perfection of reproduction and tone! Press- q S. FO, ARE “QE ﬂ
button dial illumination! Take it anywhera—runs cconomically ANDARD LONG2nd ) w t RMANCE = |
on standard batteries (cbrainable everywherc) or dircct through 4 UR b KIANE) ’ hc % il |
battery eliminater from 220/240¥ AC mains supply. Internal D A o § 2

ferrite rod aerial plus byilt-in “rotatable” telescopic aerial extending 5 h UR I D!USI = E = {
to 39 ins approx. It’s also a fabulous CAR RADIO. Can also — i -

be used through extension amplifier, tape recorder or public R Flﬁ:’ fh”ffyfﬂ’

address system. SIZE l4ins x 1D}ins x 4(ins overall approx, me’

Msgnificently designed. made to give years of perfect service. fabuleus COMPUTERISED®

{V.K. service facilities & spares available for years & years to come, p B0 UIGUSLUNEU IERloLED

if ever necessary!). With WRITTEN GUARANTEE manual with ghl ™ ' i WORLA TUNING Gl{”ﬂ['

sm‘wIe operating instructions & circuit diagram. ONLY £10-75 OP=" ¢d N MORE GUESSWOURK-

{with mains/battery climinator £1°43 extra). BOX, POST, Up INSTANT DATA at n[ﬁﬂgé”ip.s_

ETC. 50p. % BUT WAIT, for only 55p extra you get the A BA R —bl—"'!JNEINAF!‘Biﬂl

sensational *COMPUTERISED" WORLD TUNING GUIDE ATOR £1-48 extra :F:ns::;::lull; i s

(it enables you to time, pinpoint & get transmissi the whole
world over—aven a child can do it in a fash—it even lets you
know whan tc tuns into the U,K., when abroad. NO GUESSING! NO MESSING!) PLUS Standard’longlife’ batteries PLUS ultra sensitiva sarphona
for personal listaning. {Sorry—We canhot change these ncw radios for any earlier modef purchased.) HURRYL SHOPERTUNITIES SAVE YOU £ £ & £ £'s!

rm. SAVE £20-25 NOW! '

VILE AWEM,

RADIO and®
CASSETTE

WITH REMOTE
CONTROL MICROPHONE
Shopertunities “‘thunder’’ ahead with an offer that’s FANTASTIC (cven | THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
our standards!). We've pped up ifi hi La de-fuxc portable BATTERY/MAINS recorder and player—and incredible

P up 500 m test

sansation in the waorld of sound! Firstclass makers! Fabulous VHEF, AM/ | Shopertunitias bring it to you for ONLY £12-49) Due to our cut price we
FM Radio AND Cassctte Tape Recordsr & Player combined & it also | cannot name firsttlass makers—but rest assured you're getting one of tha
runs off standard battaries or mains, (Simply plug in the 220/240¥ AC line [ BEST{ Expensive “PIANO KEYBOARD' CONTROL PANEL (or latest
cord.) Record and play back anything, anywhers! RECOMMENDED | MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. No
RETAIL PRICE GENUINELY £44] WE OFFER AT ALMOST HALF | fiddling with awkward tape and recls. just *'slap-in’’ a cassette and off you go!
PRICE! Wonderful features: % Prass-button Kayboard Control Panel or | (Takes 30, &0, or 90 minute standard cassctte tapes obtainable everywhare.)
fatest MASTER SWITCH CONTROL! & ““MAGIC EYE®® Visual Battery | Amaring performanca ensures perfect zzi‘np and superb reproduction] Remote
checkfrecording level indicator or built-in automatic Levellart % Sep- ! contrel mitrophona. Rapid Rewind! t forward! Beautiful tone from a
arate ON/OFF and HI-LQ volume controls! sk Haavy duty bdilt-in | whisper to a roarl C letaly scif incd—record anywhers, indoors or
speaker! < Earphone (fer personal li ing or*" jcoring”) and ion | cut! Runs on standard batteries AND 220240V AC mains. Separate
pazk b 3 R €ontrol microphone! o+ Built-in swivel | jacks for remote control microphone, etc. Size 9im x 5in x 24in approx.
telescopic extension aerial g.ﬁn a; prcx%l Magnificantly made case with | Design ean vary slightly. With carry handle. V¥ N GUARANTEE and
carry handle. (DESIGNS YARY SE!GH LY.) Takes standard 30, 60, 20 or | full instructions. ONLY £11'49 post, stc., 31p. BONUS OFFER (one per
120-minute Crssetta Tapes obrainable everywhere. AND che amazing built-in | customer)—Cassette tapa, sat of standard batterias AND microphone
full circult YHE, AM/FM Radio gives you superb clarity of tons, incredible | stand all for 50p axtra, if required. Send quickly, after receiving goods test
station selection. Unique rotating Station Sefector Dial—ﬁu. locally, city and | 7 days—refund if not delighted. Or call at either store.

r:signll su:i’oFs in every part %f tbhel country plus B.3.|C.Y i e |
up dozens of foreign srations. Fabulous in aur Car ouU cou pay s »7

mers for & Car Radio or Car Cassetic player ALONE! OUR FANTASTIC [| ALL ﬂﬁ?gg‘g“yn"s@!}_fggﬂ;ggsﬂ:E‘}";_f_g&'.’r';’gﬂsm I
PRICE ONLY £23-75, CARR. ETC.35p, Complata witch simple instructions, THE LVENTY OF VAT OR OTHER FACTORS BEYOND |
remote cantrol microphone with onfoff switch and mierophone stand. | OURCONTROL® - . i

ational, YHF. Picks o — o —— — — —— — . e —— —— — —— ——

WITH WRITTEN GUARANTEE. Send quickly, after receiving oods—test w)
7 days—refund if not delighted, Or call. = d g — ———— —— ———— —— e e e (i B ey et e —
BONUS OFFER : Battaries and Cassatce Tape 25p extra if required. Dept. EE/IB, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
- LONDON WIi2 BA®. (Thurs. 1, Fri. 7). Also at 37/39 HIGH
HOLBORN {opposite Chaneery Lanc), LONDON, W.C.1. (Thurs,
7 p.m) BOTH STQORES OPEN FROM MONDAY 7O
2 SATURDAY FROM 9 A.M. UNTIL 6§ P.M.
T = - A — et T
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CLEAR PLASTIC PANEL METERS

Type SW.T100 100 x 80 mm.

: —

Type MA.85P. 4in. x Hm fronts

USED EXTENSIVELY BY INDUSTRY. GOVE
AUTHORIT

& LOW COST ® QUICK DELIVERY
[ ]

ANMENT DEPARTMENTS. EDUCATIONAL
IES. ETC.

& OVER 200 RANGES IN STOCK

OTHER RANGES TO ORDER

Type MR.38P. 1 2§/32n. square fronts

“SEW'" BAKELITE
PANEL METERS
Type MR.4S. 3tin. square fronts

Py
o

.
Lo
. 2215
T
. IR1S
"~ Sis 2215
Samp D.L.  £340 . &S 2.1y
300V AC. .. £3-40 .. #1758 e n
VO Meter .. $413 | gopa .. 395 175 g-'“
50-0-50uA 4340 2175 =i
m x §10mm Fronts 10011-\ o ig ?W“ i ﬂ;‘i 23:85 £2:40
joma, 2280 | oo . £330 { B Meier TmA 23-15 1.7 Al T2
1 £5.50 | 800pA . £8-20 |t VU Meter .. £3- £1-75 2980 T
500mA. 32.3p | 900-0-500uA £5-10 [ 1amp. A:C+ £3770 175 2250 n[;ﬂ
Fam D ofog0 | IMA - 23-10 | Samp A.C*  £310 AL75 -9-45 2820
damm T ey [ 1e-1mA’ Il £330 | 10amp. AC* 310 4178 g £
| Yoamp .10 £550|ImA .o £3-10 | 20 amp. A.€.* £3-10 21-85 e ﬁ}g
SV.DG. 1 sesp | lomA - £210 | 30anp.a.C® 2310 ggg £918 15
20V, D6 L. 5580 2 : T 213 13
20V. D, s - Type MR,52P. 2{in. square fronts | 5 X £2-15
SOV D.C. .. B250 |0y ... £540 | 10V. D.C. .. 2220 A ] £218
Hogv-IU- 8250 0so0o0a #2485 | 0V.DC .. 20 . 2y EoS £218
LAC. . 2275 | yous ... 2285 | 5OV, B.C. 300 0 - 2216 | VU Metar .. 3340
S00V. AC. .. £275 | 3500 100uA £275 | 300V. D.C.  22-30
VU Meter .. £3-00§ 50004 ... 2S.55 | 18V. AL ... £3-80 Type MR.45P. Zin. square fronts i fwe s-ao ao mm. square fronts
| | g-m 300V. A,C. 'ﬁ-gg S0pA ... £8-50 | 8 amp.. . :}:55
sma - $£.20 | S Aator LnA 4930 | 50-0-50.A - £2:30 | 10Vv. DO, .
Trne SD.640 ‘?5’“'?0;:5’“"‘ F"";" 10mA ...c 6320 | VU Meter .. 83750 | 10014 ' ... 4830 | 20v.D.C. .. 8185
------ 1A 2235 ) soma . £220 | 1amp. A.0.° 2220 | 100°0-100p4 2805 | 50V.D.C. £1-85
1amp......- £235 [ 1o6m . 2220 | 5 amp. v 2220 | 200puA ... £205 | 0OV.DLC. 288
5 amp.. . 2235 | sppmA 2020 *£2-20 A ... 8195 | LSV AC, .. 2200
f235  1amp...... £2-20° D AC. ¢ £2:20 | 500-0-600uA £1-85 | 300V.AC. .. 2200
: gg - C. > 822 cvo.. 21'85 | 8 Mcter ImA 2205 8 auip.
- ! . £1-85 | YU Meter .. £2-50 goqv,}.c
”:35 41-85° ) -1 amp. A.C.- *£1-85 Vi u Meter ..
2235 £1-85 | 5 amp. A.C. *21.85
gjg 20 22 2185 i~10 nmp-A-C.:li‘SS
T00mA VU Meter  £270 X i B8 : ﬁg ‘_33 ﬁ:i&-ﬁ&
- - — £2:80 22-40 o ;
Tyne 5D.460 46mm x 59.5mm fronts ggg i g/;g T,“ ml!’%z;"nsh;
£8- £2:15 £2-40 LA .. £2-65 Nmm x 108Bmm
.- 218 . £240 LA -L£2-56 A péw range of high
. 2215 2240 V. £2-55 quallty moving coll
. 8215 . 2240 B 2253 Instroments ideal
2215 . £2:40 | 8 Mecter lmA £2 80 for 1 experl-
. 2215 . 2240 YU Meter .. E37 ments  and  other
. £218 D 240 | BOmA AC. ¢ (240 beoch  Applications.
£3.15 £2-40 | 100mA A.C. * iR 40 3* mirror scale. The
. 2830 £2-40 | 200mA A.C. ¥ S240 mmeter moveweut s easily acoemible to
D s = g:g gll:l:::ig :g:g & ” demao internal working. Available
& A R " in 1y TADgea:
St n-lg so‘mp'A'c'c.:g:.g s E;DG\:IISE :“;T;RS {aara R m:ssn rzo\ a M86
- 22§ 1% amp. A A PE.TO. 17/32in. x in. X V.de. .. 3
50 awp. ... £2:75 | 20 amp. A.C.* 4240 VTS (A ! in. deep £510 | 50V.d.e. .. B48S
iy 1 X Bt A amp. b % - A r A 8
S V. D 2240 | 30 AC *£240 L S00uA ..l. 305 ggg 300V. d. 88
1 = s : - | G0-0-soua m 5 oy i
ALL OTHERS MOVING. COIL oA 1nA -..... 70 24-85 | Dual range .
al e 5 Send for illustrated brochure on SEW ]00-0-100“.& £330 | 300V. ALt .. £270 i :%'}""v’ﬂ‘c‘“ﬁm
casclacgiostie Metars-discounts for quantities. | % Ou* ~--. £3B0 | VU Meter .. 2375 £485
240° Wide Angle ImA Meters b LR
MW 1-6 60nun square  £3-87
MW 1-8 80mm square  Z4 97 Testa BNP or NPN tran-

Righ quality ceraulic construction. Windinga embedded jn vitreoua of
Heavy «luty brosh wipcr. Contipuons rating. Wide range
ex-atock. Bingle hole Axing. §in. dis. shatts, Dulk quantifics avallable.-
£5 WATT. 10/25/50/100/250/500/1000/2500 or §00) ohms $0p. P. ¥ P 10p.
50 WATT. 10[25]50‘100].;50,‘500/1000)1.500 or 5000 ohms. £1-13 P..& P. 10p.
100 WATT. 1/8/10/25/50/100/250/500/1000 or 2500 chuns. £1-65 P.'x P, 15p.

ehamel.

“YAMABISHI"” YARVABLE VOLTAGE TRANSEORMERS
Esxcellant quility - Low price - Immedisis delivery

B -260 Ueneral Furpose Beoch Mounting

1 Amp £7:00
26 Amp  £806
5 Amp 21178
8 Amp 41580

0 Amp ZER 50
12 Amp £23-680
490 Amp  £48-00
25 Amp  £5800
40 Amp 28250

5-2608 Punel Mounting

1 Amp £7-00

2.8 Amp -08

Plcase ldd
ALL MODELS

INFUT 230 ¥V 50[50 CYCLES
OUTPUT VARTIARLE 0-260
Special dlscounts for quantity

AUTO TRANSFORMERS
o,'uslewv Step np or

atroud: YOLTAGE
eo £2:10 P. & P.18p
AR Bt R M
500 W HH LY ﬁ’; 176 250VAC- Output 120%
1000 W £760 P & P. 88p AC. or 240 VAC. 200 VA
1500 W 21020 P. & P. 43p rating. £11-97, car. 60p.
2250 W 217.35 P.& P. 50p
5000 W P.x P £l
Dovaac (oo N
50 CYQLES
RELAYS MICROPHONE
Maving Coll. Tdeal for
Brand new. 5 aets of hnguxzei ,l;;ms com-
x M

step down, Pully |

MCA.220 AUTOMATIC

B amp rath 30p eac]
P. & P 10p (IDO lots :40)
Quantities avallable.

imp. 16 ohins Micro-
phone imp. 200 ohms

‘RP214 REGULATED POWER SUPPLY

P, & P. extra

Soljd atate, Variable output 0—24V DC up
Lo 1 amp. Doal scale meter to. manitor
e

PS.200 REGULATED P.S.U.

Bolld state. Variable output
5-20 valt D.C. up to 2 AmD.
Independent meters . tn_
monjtor voltage and cor-

rent. Ouw\n 2"0[.’40 V .
A.C. Bize 74* % B}" x 33

=~ 41497, P. & P. 250.

PS.1G00B REGULATED
POWER SUPPLY

slstors.  Audio  indication.

PNFE | NEN. Oper‘lu
from $v battery. Com- -

niete  with all in-"
slmctlmn, ete. £3-83.
B & P 20p.

HOMER INTERCOMS

Jdes!  {for buma
office, * stores,
. Lories, ete. supplled
J .~ complete with bat-
. " teries, cable and

! =2 . free instractions.
I Station, £2-97, § thm!iSS P. % P.15p.
4 Staticn £8-62 P. & P.

Bolid state. Qutput 8, 9
or 12 volt-DC up 0 S
amps. Meter to monitor
carrent. Inpat "'20[240\
AC. 8ize 4~ x 33" x 6}".
£11-92, P. & P. 25p.

230V/240V SMITHS s‘v’ncnnonous
GEARED MOTORS.

Brilt in gearbox. All brand
naw and boxed. 30 RPH
CW: 2 REHE CW: 20 RPH
CW; 2 REPH ACW: su
BRH CW:

£4-62. P. & P. 13p.

50p cach Post 12p.

SEND SAE FOR LIST OF ]
- SEMI COMDUCTORS & YALVES

G, W. SMITH
& CO. (RADIO) LTD.
Also see next three pages




MULTIMETERS 4 EVERY purposel

T560 POCKET
MULTIMETER
igh-precimion at low-cost.
: D.C. 16V, 150V,

1,000V 0000 opv). AC
15V, 160V, 100V (1,000
opv) D.C. Carrent 150mA.
Besisiance 100k ohma.
&1-85. Post 15p.

MODEL 1092

TESTMETER

6,000 Q.P.V.

013/15f160/300/1200 V.

HIOKI MODEL 720X
20,000 O.P.V.

Overload protection
&f2561100/500/1000 VDC.
10/50/250/1000 VAC.
BOpA[250mA. 20HE[2 meg
ohm. —5 to +624b.

£497. P. & P. 15p.

HIOKI MODEL 730X
39,000 O.P.V. Ovcﬂold
protection. 6/30/60/300]
£001200 VDO, 12/60/120]
£00/1700 VAC. S0/UA[S0
mAf300 mA, YK[I00K[2
megohm. —10 to +683db.
£8-50. P. & P. 15p.
MODEL TE-200
20,000 O.P.V. Mirror scale,
overload protection. 0f5/25/125]
Looov. ' DC. " 0jlofsaasor
1.000V. AC. J250 mA
OIGOKISNQg Q —20 to +62db.
5. P. & P. X

MODEL 500
30.000 O.PV with over-
scale

load pi n mirror

0[ 5[2 5/10!‘25r100135015001
L0007, {2-5[10/26]

10012-)0/500I1 OOOV A.C.

O/B0A{5/50/500mA. 1

amp. D.C. 0/60/K/6 Meg./

80 Meg 0

28:-87. Post mld

HIOKI MODEL 750X

50 0.0.v. 43 ranges 0-0-3
t0 1,200v D.C. 0-2 to 1,200v
ACL'0-3011A[300mA. 0-3K/30 |
meg ohme, — 10 to + 1748, .'@
£8.97. Port 20p. o

I'r!TILUOB‘A EULTI-H{JEI ER

catures corren:

180,000 o.p.v. Hlmrr'ane;‘:‘:
Overload protection,

OI 5/2 5110/5o/mfsoonooo v

olz mo,'aomo,rlooo V. AC
0/10/250, /28250

MAI
10 Amp, Dc.
10 Aup A.C. ofzomoox/
2 MEG/20 MEG. — 20 +62d
£12-50. P. & P. 25p_

110 WTR MULTI-METER
Featurea A.C.

A.C. current ranges.
20,000 o.p.v. o,' 5/2-5710/50]
2601500 1000 V. D.C.
0/2-5/10/60/250/500/1000¥ AC
OlBOuA[ulO[mOmA]lflo Amp

OlOQmAI‘lﬂCIA AC
OI%IWKﬁOOK[b MEG] 50

—20 +62db.
s P. & P. 25p.

RUSSIAN 22 RANGE MULTIMFTER
Model U437 10.000 op.v. -

A first class versatiie in-
sttumeat  manpfsctured  in

hest
tandards. Ranges: 2-5/10f
60/&00/000!10007 DC, 28/
10/50!250]500]1000\ AC.
Current  100wA/I/10/
IDO'mAllA Reslstance
300  ohms/3/30/S00K /Sox ()
Complete  with  Dbatterles.
test leads, instructions and

sturdy steel carrying case.
OUR PRICE 2507, P. & P. 25p

ARF-300 AF’RF Signal Generator
All translstorised,
compact, fully port-
able. AF aine wave

13 Hz to 220 EHz.

Ontpat  aine [ aquare
).Ov B-P. RF 100EHz
to 200 MHz, Quiput 1v. maximum. Opcera-
tion 280/240v. AC. Carnpleu with instruc-
tions and leads. £28-85. Post 50p.

100,000 O.P.V. Overload

q 5 {1}
25]10{50[250/1000[
| 50 j 25

ROUND SCALE TYPE PENCIL TESTER
y MODEL T.5.68
Completely portable, simple
ized tester.

LTé01
MULTIMETER
-.:o,ooo

mem. 51‘25[50/2501
500 7 2500 ¥. D.C.
IOCISOIIWISDOIIODOV
] 230mA. 6K | 6
uhml —20 to + 22 dB.
zsn Post. 20p.

£487. Post 15p.

|
FTC-401 TRANSISTOR TESTER
Fujl capabilitica for measuring
A. B and ICO. NPN or ENP. {
Equally adaptable for check-
ln;: diodes. Suppiied complete
th instroctions, battery snd

Model S-100TR MULTIMETER'
TRANSISTOR TESTER

100,000 o.p.v. mirror scalef

overload protection.  0/-12f

manz]sonzomoo v DC

3 0!6130!1201600 v AC. 0f12f
J  12/300mAf12

DC 0/10 K{1 MEG/I00MIG.

—20 to +50db\ 0-01—2 MFD.

Alpha, beta and]oo Complete
with batterles, instructiona
and leads. msn PjP ..5p

MODEL 449A IN

MODEE TE-300

30,0060 OP.V. Mirror acal
overload protsction 0f- ulallﬁlﬁol
300/1,200V, D.C, 0/6/30{/120{600/
1,200V. A.C. ©/30uA/GmA/
60m A/300m.A4 [600mA. 0/8Kf
BOK {800K /8 mcg. ohm —20 Lo
+63 db. £5-97. P. & P. 18p.

[ MODEL ERLA35

20k Q) Volt D.C. 8k Q}
Volt AC. Mirror scale,
-6/3112/30f120/600 V
D.C. 3/30/120/600 ¥
A.C. 80/600,A/60/600
mA. T0fI00K 1 Mag}ll)
Meg {2 —20 to + 46db.
2697. . & P. 12p.

THK HODEL TW-50K
mirror  aeale,
5DKIV01 DC SKfvolt A.C.
D.C.: Vaits -125, -25. 1-23,
2-§, 5. 10, 2§, 50, 125, 250,
800, 1000V, A.C. volts; 1'5,
8. 8, 10, 25, 50, 125, 230, 500,
1000V, .C. Current® 25,
uo;m. a5, 5, 25, Bo, 250,
B00mA, 8, lnump Reaistance:

protection.
Polarity

reversing
awitch. 30,000 ap.v.
0/-512-5; 1850 } 250/
500 {1000 2500V, D.C.Of 1
500 / 1000V. A.C. O f 50ud
500mA § 5A DC. 0 | 3K ¢
£8-96. Post 20p.

HIOKO MODEL 700X

protection. Mirror scale.
-3)-6/1-2/1| 5,’3]6/] "iSOiSW
120{300/600;

l 5.’3[5[1"/30]“}160/300/!00’

15{30,;.Afsfeisolsansojanom
6{12 AMP, DC. 2E{200K (2
Meg/20 Meg olun — 20 to
+63dB. 13-50. P. & P. 20p.

MODEL C-7080 EN
Giant 87 mmor acale
20,000 o.p.v. ¢ | -2

5ooov DC 025110/

] 1000 | 5000V,

1(‘.0{50;;A,1[10[100[
amp. DC.

OIEKI’OOKI"Omeg
— 20 to + 50 dB.
£1385. Post 30p.

CIRCUIT TRAN-
SISTOR TESTER
Checks true AC. {

Tation
ll'l!ﬂ Post 25p.

TE-200 RF SIGNAL GENERATOR

Accuraw wide range sig-
grocrator eovering

120 ch's 500 Mcjs on
call=

bnud Varwbla BJ’ At~
tenpator, andio cutput.
Xtal

MODEL L-55 FET
¥.0. H.

0SCILLOSCOPE

For display of pulsed
and

in electromic circuits.
VERT. AMP. Band-
width 10MHz. Hensi.
tivity at 0K Hx YRMS/
mm. -1-25; BEOR. AMJ". Bandwidth 500KHz.
Sensitivity at 100KHz, V RMB/mm. -3-25;
Preset triggered sweep 1-3,000usec.; frec

Callbrator pi
115-230V. AC opcration.
£39 00, Carr. paid.

T0-3 PORTABLE OSCILLOSCOPE

3in. tube, ¥ amp. Scositivity
01y ppCM. Randwidth

pensitivity
Bandwidib I-chrsook.l!x.
Inpnt imp. 2 meg {2 C0pF.
Time base. 5 ranges 10 cps

Ilaminated
scale 140 %215x 330 mm. Weight 15§Ih.
220}240V, Ag.mﬂnpplhd brand new with

U4312 MULTIMETER

Extremely at\mdy Inztrlmmnt !ur xl?ncnl

electrical use. 667

ol 3/1- 6,'7 5130/00[150!300[
600/900 VDX 7om’

OI 3[1 5,"1 5[30[60[’150,‘300

olaoop.ul 51&]151501150

600MA/1-5/6 AMP. D.C.
orl 5/0/15/6%1w1&oom1

1-518
0/200 /3K J30K 0O,
Accuracy DC 1%. AC1-5%.
Enift pointer, mirror scale. &

RUSSIAN Q-16 DOUBLE
BEAM OSCILLOSCOPE

5 mc/s Pass Band. Separate
Y1 and Y2 amplificrs
Rectangular §in. x 4in.
CR.T. Calibrated trig-
gered ewocp from -2 ujfsec.
to 100 milli-sec. per cm.
Free running time base 50 ¢fs-1 mejs. Build~
in txme base calibrator and mphh‘ld.
complete with

cdge
with ltul'dy metal carrying cast, leads -nd
inatructions. £9-50 plus P. & P. 23p.

Everyday Electronics, April 1973

wecessories and instruction m.umu
£87. Carr. Paid.

Selected TEST EQUIPMENT

GRID DIP METER
| Translsto

500.
L02 50. Iebo o-oooo;m “*101"40 ¥V AC. | 51950, Post 20p.

[SISTORISED SIGNAL
GENERATOR
.')rmxes-lOOkH:—SOmEz.

ive instru-
ment. for the hardyman,
Operatés on 9v battery.
Wide eany to read scale.
800k Hz modulation.
ci x 5§ x 8kin.
mplete with Instrue.
tiom-ndludn 27-87. Poet?g_p

TRANSISTORISEGD I.-C.R. AC

A new pottable
bridge offering ex-
cellent range and
arcoracy st low
coat. Ranges: R.
10 1111 megQd
6 'Rangeu 4—1%

H
EBX'BYBGRM‘!! —%C]Op? #1110m.?d
& Ranges £ 2%,. TUENS RATIO 1 1 3/1000-
1 ; 1/100. 6 Ranges + 1% Bri\ixe voltage at
&ps. Operated from 9 volia I00uA.
Meter md;aunn_ .n!.ru:tne 2 tone metal
case, Size T X5 x2in. £20. P, & P. 25p.

MODEL TE.IS

rised. Operatea as
Grid Dip, Oscillator, Abeorp-
| tion Wave Meter and Oscil-
lating Delector. Frequency
140Ke/a-280Mc/s in
6 coils. 500icA Meter. 9V

- operation. Size 180X
80 x 40mm

BELCO AFR-5A SOLID STATE SINE
SQUARE WAYE C.R. OSCILLATOR
Bine 18 x 200,000 Hx; Sqoare 18x 50,000 Hz

|

MODEL MG-100
SINE SQUARE WAYE
AUDIO GENERATOR
Range 19-220,000Hx
Bins Wavre 19-100,000
Hz 8quare Waye.
Output Sine or Squire
wave 10v. P. to P.
Slze 180 x 20 x 90mm.
Operation  220/240v. A.C.
Fost Sip.
A e = A
MODEL AT201
ECADE
. ATTENUATOR
Fréquency range
] 200KHz. Attenustor
0-}11db, O-Idb step.
Impedance 600 ohma.
Max. input power
30dbm. Bize 180 x $0 x 85mm.
§12:50. Fost 37p. i
65 YALVE YOLTMETER
28 ranges. D.C. volta
15-1.500v. A.C. volts
1-6-1 500v. Reslstance up
to 1,000 megohms. 200/
240v. AC. operation
gl Complete with probe and
H instractions.
217-30. P. & P. 30p.
Additional probes avail-
able: R.P. £2-12§: H.V.
!250

£1750.

G. W. SMITH
& CO (RADIO) LTD.
Also sae opposite page
and next two pages
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UNR-30
RECEIVER

4 Bands covering

S50Kcfa- 30Mcle | agmr P
Br.0. Buitt | O 9CY o
Bpeaker 220/240v v L

A.C. Brand

new
with Instructions. £15-75. Camr. 37p.

UR-FA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550Ec/e-30Mc/s. FET
B ’Kutgr "I{ilbl! BYO for SSB, Bullt-in

Controb
2"01“40\' AC. or 12v. D.C. lﬂ'xi! x7*
Brand new with instructions. £85. Carr. 37p.

SKYWOOD CX203 COMMUNICATION
RECEIVER

oyt

00066000,

Holld state. Coverage on J bands 200-420
KHz and -56 to 30 MHz, 1Huminated slide
rale dial. Bandspeead. Ac¢rial tuning BFO,
AVC, ANL, '8* meter. AM/CW/ /338, Inte-
grated speaker and phone gochet. Operation
220/240v AC or 12v DC. Bize 325 X 266 x 130
mm. Complete with Instructions and eircuit.
£32-50. Cayr. 50p.

IJ\FATE‘I'TE HA-500 SOLID STATE
RECEIVER

General  ocoverage
L3 150-400Kc/s. 550
PR Ko/s-30Me/w fe'g!r

| operated.
Simply plug in micro-
phone, guitar, etc.,, and

front end. 2 m
; Dlters,

detector, variable |
B.F.0., nolee limi-
ter. 8. Mcter. Bandspread, RF Gain. 15" %
927 x §17. 18 Fba, 220/240%. A.C. or 12v. D.C.
Brand ncw witb instructions. £60, Carr. 50p. |

uct

TRIO PR57DS |

COMMUNI-

Bl CATION
RECEIVER

jf 4 band cover-
=l ing 550Kc/a. to
30 Mc/s. con-
nons  and

electrical bandspread on 10, !5. 20, 40 and
80 metres. 8 valve plaa 7 diodc 2,
4/8 obim ontpnt and phone iack. 83B-CW,
ANL. Variable BFO. 8 metér. 8ep. band-
spread dial. IF frequency 453 Kefs. andio
output 1-§w. Variable RF llld AF n
controls 1151"50\‘.:\ C.Bize: 7 X 137 x 10~
with Instroct manual. £49-50. Carr. Paid.

EMI LOUDSPEAKERS

Model 350. I3 x 8” with
single tweeter/croasover. 20—
20,000 Hz. 15 wait RMS.
Available § or 16 ohms. £7-26
each P. & P. 37p.

Model 45¢. 13”7 x 8" with twin
tweetcr/crossover.  33-13,000
Hz 8 watt KM3. Avsilable 8
or 15 ohma £3-82 each.
P. & P. 25p.

HONEYWELL
DIGITAL
YOLTMETER

bot can be uscd to measure a wido range of
AC and DC voit. current and ohma with |
optional plug in cards. Speclicsion: Accu- |
Tacy: = 0-2, £1 digit. Ecsolotlon: 1mV.
Numiber of digits: § plus fourth overrangs
digit. Overrauge: 100% {(up to 1-999). Input
impedance: 2000 Mcg ohm Muaunn

/1 per aecond.

SINCLAIR |C-12
xiﬁ iC

2 x Z30 amplifler, stérec 60 pre-amp, PZS

power supply. 31585 Carr. 37p. Oc wlth!

PZ6 power mapply E18-00 Carr. 37p. 2X Z50

ampliBer, stareo 80 pre-amp, PZs pnw!r 1

sunply. £20-25. Carr. 37p.

Transformer for PZ8. fl 97 exira.

Add to any of the above £4-45 for active

filter unft snd 418-00 for pair of Q16 speakers.

All other 8inclair producta In stock

2000 Amp #2185 Carr- 373p.; SOOOAmp

£28 50 Carr. 37p.. Neoteric Amp £43 95
Garr.s’:'pICl!nBOp.&p.mp

NEW PROJECT 605— £20-97, Carr. 37p.

EA.4]1 REVERBERATION AMPLIFIER
Sel: contained. transistar-

output into your amplifier.
Volume control. depth of
reverberation ocontrol.  Beautliol walnut
cabinet. 7§ x 3 x44In. 25-97. P. & P. 15p.

SPECIAL OFFER! ‘
STEREQ SPEAKERS

Matched palr of stereo
boolkshell speakers.

Deluxe teak 1
fnish. Bize 144° % 9° x
73°. B chms, § watt
RM8. 16 “watt Deak.
Complete with DIN Icad. |
41295 pr. Carr. 50p.

. | Z35dB.Size 155" x 97 x 33°. AC 200250V

veneered |

1 BA AINS

SUPER MONEY SAVING OFFERS— e
BRAND NEW AND FULLY GUARANTEED

CASSETTE (r & P. 50p) 17211 Recorder £78-96

CB35D Deck 25050 X3000 Recorder £09-95

C835 Recorder 257-00 X201D Deck 213885

C335/CSBS Spcakers 28235 GX220D Deck 414830

GXC40D Deck £687-88 GX221D Deck 118965

GXC40 Recorder £82-95  GX280D Deck £249-

GXC40T Deck/Reciver £128-85 GXS70 Deck £253-95

GXC45 Deck £89:95 TAPEICASSETTE (B. & P. 75p)

GXC46D Dolby Deck 216350 FX1900D Deck 17795

GXC48 Recorder 4115 95 TAPE/CARTRIDGE (P. & P. 75p)

GXOReD Dorer Deck filogs X100 beck . L

Y TAPE/CASSETIR/CARTRIDGE
CARTRIDGE (P. & P. 50p) (P. & P. 75p)
%i Deck :ith amps. ::ggg X20008D Recorder 209320
D Dec! d MICEOPEONES (P. & P. 50

CQRSIT Recorder/Receiver £118:00 Appm.11 nynamis: (pair) L2f £7-50

CRA063 4 channel Recorder 2145-00 RECEIVERS (P. & P. 76p)

CR80DSS 4 channel Recorder 812195 146300 20 <+ 20 watt £79-95

TAPE (P & P. 75p) AABO30 25 4 23 watt £108-35

4000D8 Deck £78:85 AAB0S0 40 + 40 watt £144-95
| 4000D8 Dust Coves $475  AAB500 65 + 65 walt 2175.00

Y SYSTEM NOISE

DOLB!
REDUCTION UNIT

)¢

P the per

hlmb}'&d.Bﬂ.GDOEz,MBltl?WHzlnd
10dB for aH frequencles abowe 3000Hz.
Cantrols for Inpat levels and noise red

oh record and revblay. 2 meters for Dolby |
level. Off tape meonitoring. Frequeacy
response: 20Hz o 15kH: + 1dB 19xHz

gglr& £32:50 7Carr. 50p.
102 STEREQ
=777\ LISTENING f
STATION [

For and
galn ~ aelection of
loud with
-addltional facility
forsterecheadphone
switching, 2 galn
speakar on-off aiide switch, stcrco

{ headpbunc sockets. 6% x 4% x 2§~ 22-85

——=——=-_ HA-10 STEREO
W= ] mhonen

T T

'Q’:_'___J Al silicon tmu-l

fstor ampliier Oper-

atea from magoetic, {

tn:mlc or '.n.ntr mpu!a with twin stereo
volume

a
fur each ch 1. Operates from 9v
bA!.!;ez;r Inputs 5MU[100MT‘ Cutpuat SOMI.
| £597. P- & P. 15p.

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

Tl e

I
Identical specification to NEAT (30 arm

bat with twa-tone chrome and black finish.
Complete with head ahell, pick np rest and
plug in pl

FULLY GUARANTERED
ONLY £365, P. & P. 25p.

KAMODEN HM-350
TRANSISTOR TESTER
High quality instrument
to test Reverse Leak.
cucreat snd .C. curreat.
Amplification factor of
NPN, PNP, transistors,
diodes, BCR's, etc. 47 X
41 clear rcale meter.
Operates from internal
batteries. Complete writh
instructions, leads and
carrying handie. £12-50.
Poat 30p.

-

—_———

KAMODEN HMG-500 IHSULA'I’ION RE-
SISTANCE TESTER

Ran gc
00 Volt.

o-l.ouo ‘

'{ng, full scale sdjustment mmn an h:temnl
referenca vollige. Overload: to 100v. DG,
Input: Fually fcating {3 poles). Input power.
120-230v. A.C. 50/6G0 cyelex. Oversll size:
S{ln. x 2 18/18in. % 8 ¥/16in. AVATILABLE
BEAJTD NEW AND FUGLLY GUARAN-
TEED. £35-50. Carr. 50p.
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Rattery openu:d
Wide range r.len\
meter 437 x 4~
Complete with de-
luxe carrying case.
batteries, instractions.

hono leads. BRAND NEW— |

419-93. Post 307p.

P. & P.15p.
MPT HlXEﬂ PREAHPLIFIH!

B microphone in-

'. 6906 wn‘t::ll em.bﬁ

ecomplate mirxing

tacilities. Battery operated. 93% x ¥ x ¥*

Ioputs : 3% 3m¥ 50K: 2 x 3mV §08 chm.

Fhono megz. 4mV J0K. Phono ceramic SPECIAL OFFER!
100V 1 meg. Output 260m¥ 00K, | ROTEL RH700

2897 P, x P. 20p. STEREG HEADPHOMNES

TE-II)]S m

3 20-20,000Hr, 8-18 obm-
HEADPHONES (List £9-5%). OUR PRICE
Low cost high perform: 28-75. P. & P. 25p.
;‘nce stereo head .
oam rubber ear elml 2

LS TRANSISTORISED FM TUNER
8 ohm impcducc 25— 6 TRANSISTOR
18,000 Hz. With lead and HIGH QUALITY
stereo jack plug. ONLY SIZE
2197. P. & P. 1%p. OYLY 6% 4x24in.
LF. stages.
NEW GARRARD Dy, bt i
criminator, Ample

output to feed most

plifiers. Operatés on 9Y battery. Coverage
BB—IOBMCI-. Ready built ready for use. Fan-
tastic value for money. 28-37). P. & P. 12}p.
Stereo multiplex adaptors £4 973,

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive. soft
adjustable headband.
Mhn elic, impedance 2,600

ohins.
097, P. £ P. 15p.

HAND HELD Z-WAY
WALKIE TALKIES
Industrial quality !n robust metal cases.
Batiery operation. Voluine and gqur.lch
controls. Call button and press to Ealk

MODUI.ES

-

I‘opp.lu mnge of Garrard decks with Shure
cartrldge fAited in deluxe plinth with |

buotton, Tel asrial. G
hinged lid. |] carrying 2
2P23 ITT Module/M75-6 £23-60 2 channel £52 2y 50 Pair.
- #P78 Mpdnle/M75-8 23380 300 mW Poat 50p.
APS6 ModnlafM75-6 £38-75 8 channel £79- 50 Palr. 4
Zero 1003 Module/M93E 25260 | | 2 watt. Post 50p.

Carr. 50p extra any ltem. I
HOSIDEN DH-08S DE-LUXE STEREO
HEADPHONES
Features unique mech-
anical 2 way units and
fitted adjestable leve:,
controla. 8 ohm fm-
pedance 20-20,600cpa.
Compltte with spring
lcad & stereo Jack plug
£797.P. & P 12p. |
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FANTASTIC OFFER!

NIKKO
TRM 50
STEREO
AMPLIFIER

17 + 17 watts rmas siereo amplifier with inputs for Magnetic and

Liat price £59-50

SEND S.AE. FOR
FULL DISCOUNT

HI-HI EQUIPMENT

SAVE UP TO
33%% OR MORE

OUR PRICE
Crystal phono, Tuner, T. Aoz and Tape Monitor. Outputs
for two:%al? of angrl:eo gn.:]g;:ﬁnd Tl;‘xz’:fn Ewm;b:a.dpl?one £59'95 PR,CE L'STS AND
e of con el G scrateh
Bter eto. Sl 19+ x 917 X 317 Unrepeatuble ollvr—limited PACKAGE OFFERS'
stockal Carriage 50p e
NIKKO [ WHARFEDALE :\"Elgsﬁaiuoa | RECORD DECKS (P & P. 50p)
F N SYSTEM Bt B.S.R.M-DOSALD
Uializ SYS.I;EO':RHSO LINTO Y TRANSCRIP'I’ION TURNYABLE | C114 %{nl gg-g
= NIK G128 Moo :
VWharfedale speeds 333 and 45 Ci37 £4-36
:—Zns+ |751::;; Linton Ampli- ?‘T- l-lth'-'elxht tu- | £950 |
amplifier, BSR fier, Linton R tH Lt 610 £1295
MP6D, plinth & Turncable, pair | 20, Bat driven low 810 £l
coxeriGaldhing of Linton 2 | maator. Viewous dam: I R :
S of i speakersand | ped pick up Mt/ Mrao/TEDL £1805 | GLS?  E85
speakers and all all leads. lower device. MPSO/TPDL/GE00 72 _—
lead l plete with teak pllnlh 8- GL72
OUE. £94.95 e, i 2od bioged cover. R UE D2 8435 | [iDre ehns
R arr. an 2 &
. Y R 3 GAS03 PU with GP400 stereo magnetic | 610/TPD1 L1805 | grog £28.95
LAl L L g.:i’cg £106-00 ﬁ:"“ng cartrldge (List Price £47-65) - |aliInl o gL':'sr‘m #3528
i LINTON xzcmvzn BYSTEM £155-00. | OUR FRICE £28.35 P. & P. 50p. | kinth ;
LEAK DELTA 30 Carr. & Ina. £1-25. LIMITED NUMBER OKNLY! EES}%%“& gg‘k L Shiy
SYSTEM —~ | BTIOTRDI/GH0 | GLSIFIC  £3%@8
s 22y Leak Deles 30 scereo AMSTRAD 8000 [l ROTEL BARGAINS! | 810 pinsbicorer GEELY - Gy
: i idaing SYSTEM Alt brand new and :
guaranteed COREOQ
GLIS, ,‘,‘,';"5"300‘2;,';‘ BD1 Kit 11&00 | Delta Tamtable
: ; Amstrad 8000 Il 7 7 BDI1 Chassis £18-6¢
ridge. Pair of | AM3tra ar ‘
D 150/ wate amplifier. BSR ; BDI{SAU".’{PLm!hl
speakers and | MIPS0. plinth and cover, BD2/8AT2/Chaerin | MRITY 12960
all leads. Goldring GBOO 425-95 | MR111 Plloth &
- cartridge, pair sz Bmm;u:ama;hg Cover 29-50
OUR 5 Carr. and |of Apollo ]
PRICE £123-50 Ins. £1-50 | speakers and S8 TjC B
all leads. RAMOAmD . .. 50 | JSTICBreq, (| GaS  mess
RAZI0 Amp ... £ £34-95 GA160 00
TELETON SAQ206B OUR  £48.75 Carr. | RAGIO Amp ... €51-95 | TRl | cassPU ek
SYSTEM | PRICE £1-00 | RX150 Receiver £45-95 £1025 | oooin 2875
RX200 Receiver £57-50 | BP2SIIT 1028 G
Teleton SAQ206B | Amplifier only, £16- 95 Carr. 50p. ¥ SP25 =5
— RX400Q Receiver ... £70-95
= 8 + 8 watt Ampli- | . wd R g P it 95 PIONEER
e fiar, BSR MP6, p extra any I e"" SP25 IIX Module/ PLI2D £34-50
plinth & cover, ETh sx:;‘g'ﬁ ggg PL15C glz?a
Goldring GBOO WHARFEDALE MID-RANGE HI-FI UNITS et 795 | o gites
cartridge, pair As used i world famous AP76 Moduic/ PLAD #118 50
of Apolleo system. 57 dla. Imped- 76-8 £33:80 | PL6L £119-88
speakers and all ance 4/8 obma. High fAax SL72B £2]. |
leads. ceramic magnet, 20 watta 8L95R | THORENS
OUR i e e o éor.lsomo.s g»gg TDI25 11 _ £688°50
e £53:50 e Aot 2ERO loos £sa95 | TDIWABIL £39.48
| i
Amplifier only, £12.95. Carr. 50p.  B-5:R. TD8S 8-TRACK STEREO | HOMER INTERCOMS ZERO 1008 Modl o | TDls0C _  £3686
d ‘ TAPE PLAYER DECK Cea it momle A ATI6 Medule) TDISOSTT 23568
| Integrated preamps (output 125 rnV) flice, stores, fac- 75-6 43875
;‘w:omomc ACR. 3500 i to feed into any ste;;eo amplifier. :arlu‘. J:_- ?2’:?":}‘.'{’ g%?&x%:s gt ALE}
I Automatic and manu prognmme - COID SR o o Taraf
CRRIRADIO | selsctor. 4 pole synchronous motor. f 0 ¥ esben e Tl R White £58-25
Fully transis 20240 :Bmhn ﬁgg ey ll;'“’\ll.";\25 St
T QUR PRICE Posc | 4 Statien | PLINTHS & COVERS (P. & P. 50p)
ST BT | M 7
D Ees et CREDIT TERMS FOR CALLERS Budget B 335
ONLY £7-50. Post 20p. SPECIAL PURCHASE! ACCESS & BARCLAYCARD WELCOME | | SXE 2000 System £34-50
SUPER BARGAIN! AUDIOTRONIC ACP.8 | FERGUSON === ——— RECORD DECK PACKAGES (P. & P. 5Cp)
8-TRACK CAR STEREO TAPE PLAYER | 3414 STEREO Dec!u sopplied with
TUNER v A T cartridge
AM:LIFIER mv;;idlnplmm
TURNTAB
R INFORMATION | |°
| 10410 All mail orders received 2028TC/STAHCD .. GEE
Tone, val WAaLLs rms. ) 8p25 HI/G800 :
dl gg:;,,.-:g b o T s butcons Wich separace scates | OB, OF' dfter “April dst Y| armumixccs e
stereo apeskers, connections and Atrings. | for pre-tuning to desired FM stacion. wil be subject to Vatue SPu5 IIEMSSE . 2040
gmh'yzsv £15:65. Post 30p. (Ius Ia exmmple | ;_'lou;ej in a handsome walnut | | Added Tax. AP76/G800 z 2907-95
g inished ¢abinet with BSR P128/MP&0 AP6/MSSE . £30-50
| record deck with Goldring Geoor | | THIS MUST BE ADD- APT6/UTSET 2350
BH.001 K E:ROH scere? magn:htic artridge. Offered (| ED TO THE TOTAL ﬁgf;’?ﬁ g;ﬁ
complete with cover and a pair of APT6, ED 5 £38-86
MiCROPHONE = matching Medway Speakers, _size g?‘%)UE DOF . IE(?L?J%S 7
Moving Coll. ldeal for & 18" 115 x - TODAY'S VALUE AT ERED ( - | | B85 meporatD s
l.l.:;;jmg{i tc:cﬂing. <om- LEAST £125¢ ING POSTAGE’CARRI- ﬁgg;gﬁ?1 ﬂg“
i TR i ' |QUR £75.00 wil_f_)HAgg SERCLOSED T
phone imp. 200 ohms. 238
24:62. ®. & P. 15p. 1 Carr. & [ns. £1-50. gngﬁs tuvzg
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evervday
electionics

PROJECTS.
THEORY....

COMPLICATED OR SIMPLE

In the popular mind anything described as
“electronic” is still, all too commonly, inter-
preted as being necessarity of frightening com-
plexity, and possessing deep secrets capable of
being unravelled only by highly trained minds.
The truth is, of course, that electronics can be
fantastically complicated, but equally it can be
delightfully simple.

Really it all boils down to a question of the
kind and nature of service or function required,
the degree of accuracy demanded, and any need
to withstand special or particularly arduous en-
vironmental conditions. Electronic circuitry
comes in all shapes and sizes, but the most highly
involved and sophisticated designs rely upon pre-
cisely the same basic ideas as do the smailest and
most modest of designs.

AN INCENTIVE

Designs for home constructors presented in
this magazine come in the latter class. All EvEry-
pAY ELECTRONICS circuits are simple, and without
any elaboration not strictly essential for the
function they are intended to perform. Most im-
portantly, they are good examples of uncompli-
cated circuits applied to meet real everyday
needs of ordinary people. Needs that the elec-
tronic equipment manufacturers hardly even
recognise, let alone attempt to satisfy. {To befair,
because of their novel character and sometimes

Our May issue will be published on Thursday, April 19

EDITOR F. E. Bennett ®
ART EDITGR J. D. Pountney @

ASSISTANT EDITOR M. Kenward @
P. A. Loates ( 3

rather individualistic appeal, many of these pro-
jects are not altogether suitable-for mass pro-
duction operations.) So the private person has an
additional incentive to build his own gadgets,
and pieces of equipment. The alternative, so
often, is to go without.

WITH INTEREST

In the prevailing climate of ever-rising prices,
it is worth reflecting on the large number of
varied designs which can be built for a few
pounds. As we have well demonstrated in these
pages, this hobby need not involve any great
outlay, but the amount expended will be amply
returned—with interest.

Talking of interest, whoever embarks upon
electronic construction—however simple—gains
an insight into a tremendously fascinating world
of technology. From quite modest beginnings,
anyone can easily develop their interest and set
out to acquire greater knowledge of this power-
ful technology which is rapidly assuming greater
influence over every one of us, in all aspects of
modern life.

B. W. Terrell B.Sc.
S. wW. R. Lioyd

ADVERTISEMENT MANAGER D. W. B. Tiileard

® IPC Magazines Limited 1973. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTROMNICS is fully

protected, and. reproduction or imitatiors in whole or

rt are expressly forbidden.
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We cannot, however, guarantee it, and we cannot accept legal responsibility for ic. Prices quoted are those current as we go to press,
Subscription Rates including poscage fr one year, to any part of the world, £2-35.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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CONSTRUCTIONAL PROJECTS

GENERAL PURPOSE AUDIO AMPLIFIER For equipment testing or general use by F. C. judd

NIGHT LIGHT SWITCH Simple control to dim a lamp by E. . Byatt
INDICATOR AUDIBLE WARNING For car indicators or warning lamps by P. E. ). Lacey
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GENERAL .« "

PURPOSE

A 1 walt output audio amplifier,
suitable for equipment festing or
for general use.

By F. C Judd.

smaLL amplifier has many applications in

the electronic construction workshop or in
the home generally and can, in fact, be regarded
either as a valuable piece of testing equipment
or simply as a piece of audio gear. It can be used
for testing or using any radio or electronic
equipment that normally has no amplifier e.g., a
radio funer or a signal generator and in other
ways such as testing microphones, gramophone
pick-ups and tape record/replay units ctc. or
for guitar practice with electric guitars,

The amplifier described here is quite easy to
build even though the circuit may look a little
complex because of the mixture of pnp and npn
transistors. The- amplifier will provide up to
1 watt output into an 8 ohm loudspeaker
although any small speaker of say 5 to 15 ohms
can be used.

Two inputs are provided one being rated at
5mV which is surtable for low level signal
sources such as 20Q, ohm microphenes or guitars
whilst the other input, because the impedance
is fairly high, can be used for ceramic or crystal
pickups, radio tuners or the output from a tape
recorder etc.

Botk inputs are connectéd. to the first stage of
the amplifier via a gain control (VR1) so that
signal levels can be adjusted to prevent over-
loading. The frequency response of the amplifier
is —3dB at 100Hz to —3dB at 10,000Hz, not
hi fi but certainly very acceptable for many
applications.

182
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CIRCUIT

The circuit is shown in Fig. 1. One input (SK1)
is taken via R1 which is an attenuator to provide
an input sensitivity of about 300mV and also a
fairly high input impedance. The other input
(SK2) goes straight to the gain centrol VR1 and
has a sensitivity of 5mV for 1 watt output from
the amplifier.

The input transistor (TR1) which is an npn
type, acts as a pre-amplifier and as a d.c. dif-
ference amplifier comparing the voltage derived
from the potential dividing network R6, R3 and
R2 with the voltage appearing between TR4
emitter and the commmon earth or positive supply
rail. The high loop gain of the circuit keeps the
small difference between these two voltages
constant so that one bas a definite relationship
to the other regardless of spreads in the charac-

components
£4-20 plus case
and loudspeaker
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Fig. 1. Complete circuit diagram of the General Purpose Audio Amplifier.

teristics of the transistors and small variations a fairly large current at peak power levels (for
in component values. Negative feedback is taken a miniature transformer to supply) the trans-
via R5 and C4 from the output stage to the former chosen has two 6V secondary windings
emitter of TR1. i which are connected in parallel to maintain the

The amplifier circuit is powered from a 9V peak current requirements. If any transiormer
positive earth supply provided by transformer  other than the one specified is used, it must
T1, the bridge rectifier D1-D4 and smoothing have a 6V winding capable of supplying about
capacitor C7..Nole that as the amplifier draws 500mA current.

Components.... |

1 Resistors SEE D1-D4 BY154/CSI or similar 50V, 0-5A bridge
i R1 470k(2 R6 2-2kQ QIl"l) rectifier.
R2 15Kk R7 2200 :. 5
R3 15ki2 R8 1-5k2 ‘
R4 0-50Q RO 560 ll‘lll Miscellaneous
R5 2-2k R10 1kQ2 SKi Single phono socket
All £109% 1 W SK2 Single phono socket
: SK3 Two-way connector for L51
Capacitors LS 8Q5 to 8 inch moving coil loudspeaker
1 104F elect. 12V capable of handling 1W. (5 to 150 can
C2  100uF efect. 12V be used).
gg gOg:fFelect. 12v T1 240V primary 6V, 500mA sccondar,
; Eagle type MT280 or similar—see
G o
: S1  Single pole mains on, off switch,
C7 2,5004F elect. 12V LP1 Mains neon indicator (incorporating
. : resistor)
Va\tlraa:ble Tﬁﬁasf:;_scarbon Case, 7 x 5 x 3 inches—universal chassis
| VR2 1000 skeleton preset parts CU158 (2 off) CU145(2 off), CU147 (2 off),
4 control knob, heatsink ctips, standard TO1
Semiconductors type (2 off), 0-15 inch matrix plain perforated
TR1 AC127 germanium npn Veroboard, 5 x 41 inches and 3} x 2} inches,
TR2 AC128 germanium pnp aluminium angle for fixing brackets, con-
[ TR3 AC127 germanium npn necting wire, 3 core mains lead and fused
I TR4 AC128 germanium pnp plug, 4BA fixings.
- S s e ok , E
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Fig. 2. Front panel details.

Fig. 3. Layout and wiring of the amplifier com-
ponent board.
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Fig. 4. Layout and wiring of the power supply,

CONSTRUCTION

The prototype, as shown in the photographs,
and Figs. 2 to 5, was hovsed in a box measuring
7T x5 x 3 inches made from Home Radio univer-
sal chassi5 parts. Any similar size box can be
used. The front panel, which carries the amplifier
and power supply circuit boards, as well as
input sockets and gain control should be made
up as shown in Fig. 2.

The amplifier itself is arranged on a plain
perforated circuit board measuring 5x 41, inches,
as shown in Fig. 3. Great care must be taken over
wiring because of the d.c. coupling used through-
out and because two transistors are pnp and two
are npn and can only be differentiated by their
type number viz: TR1 and TR3 are npn (AC127)
and TRZ and TR4 are pnp (AC128). Connections
are shown in Fig. 3 together with details of the
heatsink for TR3 and TR4. Double.check the
wiring and particularly the position and connec-
tion of the transistors.

The small heatsink used on TR3 and TR4 is
not suitable for continuous operation when the
amplifier is enclosed in the aluminium case. To
overcome this a small bracket should be fixed
to the heatsink and this bracket screwed to the
case by means of a self tapping screw. This will
ensure that the unit is kept cool at all times.

The power supply is assembled oh a circuit
board measuring "3}y x 23; inches as shown in
Fiz. 4. This is fairly straight forward but note
the parallel connection of the two 6V secondary
windings-of the MT280 transformer T1.

The two circuit boards are positioned as shown
in the photographs and wired up as shown in
Fig. 5, which alse shows the connections to the
panel components; VR1 (gain control), the two
input sockets, the loudspeaker terminals and
mains on-off switch etc.
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FRONT PANEL

ANGLE ALUMINIUM

MOUNTING BRACKETS \
1 s!
.

TP POWER SUPPLY
© ) BOARD

Fig. 5. Layout and wiring of the complete
amplifier. Shown for clarity, with boards
removed.
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TESTING
It would be best to first check the power
supply voltage by disconnecting the negative rail
from the amplifier board and measuring the
voltage between the power supply negative and
positive i.e., across C7. This should be about 9V.
If a milli-amp meter is available connect at the
starred point in Fig. 5 ie., between the power
supply negative (C7) and the negative rail of
the amplifier board. With the supply on and with

VR1 turned off, the current to the amplifier.

should be set to about 12mA by adjusting the
preset VR2. If no milli-amp meter is available
set VR2 with its slider to midway position.

Those able to check voltage and current
should be able to obtain readings approximately
equal to those shown in Table 1.

Table 1: Amplifier Test Measurements

Ty

Measurement Current

Supply standing currentw

(no input signal) 10- 15mA
Supply current (maximum
power output) 100-150mA
Measurement (no input) Voltage
Supply. gV
TR1 base 4V
emitter 4-2V
~ collector 04V
TR2 base 04V
emitter 0-25V
collectar 4-8V
TR3 base 48V
emitter - 49V
collector ov
TR4 base 5-2V
emitter 4.9V
collector 3 9V

As mentioned earlier the loudspeaker may be
any small 5 or 8 inch type of 5, 8, or 15 ohms
impedance (preferably 8 ohms for optimum per-
formance) capable of handling 1 watt. It should
be housed in a suitable enclesure which may be
a plywood box of about 12 by 12 inches (front)
by about 6 inches deep and closed in at the back.
The amplifier will operate well with the MW/LW
Radio Tuner (described in September 1972 E.E.)
and could be used for monitoring during tape
recording as well as the various applications out-
lined at the beginning of this article.
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SAFETY

When operating the amplifier the loudspeaker
should not be disconnected, nor should the out-
put be short circuited as this could result in
damage to the output transistors.

The amplifier should be connected to the
mains supply by way of a three core mains lead
and a mains plug fused at 1, amp. The chassis
of the amplifier should be earthed as shown and
the unit should not be used with any a.c./dc
equipment such as a television or older type
valve record player, unless it is fitted with
proper amplifier output socket. =

Yes indeed, Practical Electronics and Everyday
Electronics are very good companions.

Under a single editorship, these two- magazines are
planned to complement each other.

Together they cover the widest needs of amateurs—
from the elementary to the advanced level—for up-to-
date technical information and sound practical
designs.

The April issue of P.E. is now on sale. Itincludes these
two simple projects,

A Security Alarm for the home

A Mains Powered Battery Eliminator.

The May issue of P.E. on sale April 13 will feature a
Push Button Stereo Tuner. This design uses
ready-made modules, and can therefore be built by the
average constructor in only a few hours.

This issue will also contain a Free Wall Chart
giving details of eiectronic display devices.

To ayoid possible disappointment, ptace an order.
with your newsagent now.

BRACTICAL

ELECTRONICS
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LECTRONICS is based on the behaviour of but
E on¢ particle—the electron. However, this
single particle is fascinating and so  some
features: of its strange warld will be briefly
examined.

THE ATOM AND THE ELECTRON

All matter is made up of atoms which in turn
are contposed- of equal numbers of extremely
mimtite- positive charges (protons) in a centrai
uucleus and negative charges (electrons) which
circle around it vather ke planets in a minature
solar system. so thal the atom as a whole is
clectrically neutral.

Thus. it is mainly empty space—its diameter
can be over (0,000 times that of the nucleus
where most of the mass in concentrated. For
example. consider g, 1. which shows the simple
structure of an atlom of sodium.

Lveryday Elcelronies. April 1973
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By S. McClelland

It will hecome apparent that atoms of different
alements (¢.g. sodinm and carbon) are distin-
suished by their different numbers of protons.
and hence. cleclrons.

The other particles in the wucleus with no
charge. and called neutrons. need nol ¢oncern
us here since they only effect the mass of the
atom and not ils cleclrical properties.

ENERGY LEVELS

Sodium has 11 protons. 11 electrons, and 12
neutrons. Work by the great physicist. Niels
Bohr. in 1913, <howed thal the electrons in. for
example. an atom of sodinnm. ¢can only move in
certain. well-delined orbits. each of which is
associaled with a particular energy. bul that
they can transfer rom one 1o another of these
so-called energy levels under certain circum-
stances if they could lose or gain a definite or
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NUCLEUS CONTAINING 11
POSITIVE CHARGES (PROTONS}
AND 12 NEUTRONS

1storeiT OR
SHELL ELECTRONS

\, 274 pRBIT DR
SHELL ’;sf

3*4 ORBIT OR
SHELL

Fig. 1. The spatial arrangement (schematic) of
efectrons in an atom of sodium.

discrete amount of energy in the process.

As an analogy, think of a lift in a department

store moving up and down; in order to move up
a floor the lift motor must be supplied with
power (e.g. electricity), but to move down again
a floor the motor can act as a generator and
supply power since the lift can “freewheel”
down as it were, under its own weight.

In ideal circumstances, we should be able to
say- that the particalar amount of power
originally supplied to the lift in ascending would
be given out again by the lift in descending.

VISUAL ENERGY CHANGE

We can show this on this sub-atomic scale,
too. Sprinkle a few crystals of any compound of
sodium, for example, table salt (sodium chioride)

A model of sodium chioride with Bohr orbits—
lattice.
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or washing soda (sodiam carbonate) into a flame,
a pronounced yellow colour will be given to the
flame.

At first, some of the electrons in the sodium
constituent of the compound will be promoted
to higher energy levels as heat energy of the
flame is supplied to them. However, they soon
re-occupy their original orbits and, in doing so,
they emit the energy (which just happens to be
yellow light) that was originally donated to them
to enable them to transit.

Since this energy output, in the form of
emitted light, is found to be characteristic of
the atoms present in a specimen (e.g. the sodium
ion has an energy output corresponding to a
particular yellow light), then unknown samples
can be analysed on this basis. This is the tech-
nique used with the spectroscope and related
instruments. (Fig. 2). :

Although the straightforward Bohr theory
became much more complicated - when electrons
were found to have properties associated with
waves (see later), its essence can be readily

understood.
ABSORBED
ELECTROMAGNETIC
ENERGY

RADIATED
ELECTROMAGNETIC
ENERGY

’/

£ o
ENErgy LEVEES

Fig. 2. Simple arrangement of two energy levels
in an atom,

4
\w\" //

This concept of energy levels in atoms can be
used to explain a wide range of phenomena
from how a laser operates to the reasons for
electrical conduction, insulation, and semi-
conduction.

CONDUCTORS, INSULATORS AND
SEMICONDUCTORS

All solids are made up of regular arrange-
ments of atoms called lattices. As a result of the
‘atoms being packed quite closely together in a
lattice, the narrow energy levels of each indivi-
dual atom merge together with the equivalent
levels of the other atoms, and comparatively
wide energy bands are formed.

The energy band which holds the outer
electrons in each atom, or valency electrons, is
called the valence band, but as there are energy
levels with no electrons, there are also empty
energy bands.
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EMPTY BANDS

ENERGY ~—m

Gl e

VALENCE BAND VALENCE BAND
[HALF~EMPTY) {FILLED)
CONDUCTOR INSULATOR SEMICONDUCTOR

Fig. 3. Energy band diagrams. Note the relative
spacing of the empty bands and valence band in
4he insulator and conductor.

Now, for conduction te take place in a solid
(1.e. the flow of current under an applied electro-
motive force) the valence electrons must be
given enough emergy to lift themselves into a
higher energy level and thus move from atom
to atom in the solid. This movement of charges
constitutes an electric current. (Fig. 3.)

Electrons in conductors have no difficulty in
doing this, since for a variety of reasons the
valence band is half-empty. Hence, empty energy
levels are easily accessible to the valence
electrons, and they consequently need little
energy to transfer. :

On the other hand, insulators have no partially-
empty bands and hence to reach empty energy
levels, the valence electrons must reach a com-
pletely separate, empty band and this requires
quite a lot of energy not normally available from
low-voltage sources. No conduction, therefore,
takes place.

Valence electrons in semiconductors require
less energy to transfer, for although their
structure is roughly similar to insulators, the
space between the valence band and the next
empty band of higher energy is relatively
narrow. Indeed, the heat energy assocated with
room temperature can provide this energy, ie.
the substance conducts, while at very low tem-
peratures insufficient energy is provided and
therefore the semiconductor becomes an insu-
lator.

The properties of a semiconductor can be
modified by the introduction of carefully con-
trolled, minute amounts of impurity atoms. The
latter alter the natural arrangement of energy
levels by introducing new levels and produce
the familiar p and n type semiconductor so vital
for the operation of the transistor.

PHYSICAL PROPERTIES

The electron is an extremely minute particle
—almost two' thousand times lighter than the
proton. In fact, it belongs to a class of sub-atomic
particles called leptons or light particles.

Although G. J. Stoney postulated the exist-
ence of the electron as the fundamental particle

of electricity in 1881, the existence of the
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particle was confirmed and an estimation made
of its mass by J. J. Thomson at Cambridge in
1897. He was investigating rays from the’ cathode
in a vacuum tube, and in a famous experiment
he used apparatus not far removed from today’s
cathoderay tube to determine their charge-to-
mass ratio.

The electron’s charge was determined accur-
ately later by R. A. Millikan in the United States
of America. Both physicists were awarded the
Noabel Prize for their work.

Upper photograph: The discoverer of the elec-
tron—dJ. J. Thomson. Lower, his apparatus for
the determination of the charge to mass ratio of
the electron.

QUANTIZATION

An interesting peint to note is the basic
nature of the electron’s charge. No charged
particle has yet been discovered that carries a
charge less than that (numerically) of the
electron, although physicists are presently sug-
gesting that such fractionally-charged particles

‘may exist called quarks in order to explain the

structure of some strange particles.

The same point also applies to another pro-
perty of the electron—its spin. The electron,
besides orbiting the nucleus also appears to
spin on its own axis, rather like a top, and this
spin must always have a definite positive or
negative value, corresponding to the “directions”,
as it were, in which it actually spins. It is found
that any particle which possesses spin can only
have this numerical value or simple multiples
of it.
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We say that properties, such as charge and
spin, for which certain values only exist, are
quantized.

Remote as they seem, these properties are
related to many everyday phenomena; spin, for
example, is thought to give rise to magnetism
in some metals.

Table 1: The Electron
Numerical value

Charge {e) 1-6 x 107" coulombs

Rest mass {im,)} 9-11 x 10~% kilogrammes

Charge to mass  1-76 x 10" coulombs/
ratio (e/m) kilogramme

« Parameter

PRODUCTION OF ELECTRONS
(1) THERMIONIC EMISSION

Thermionic emission, as the name implies, is
emission by heat. This takes place in ordinary

valves and electron guns e.g. in cathode ray-

tubes.

In a simple diode valve, the nickel cathode
is usually heated by a filament causing it to
emit electrons in much the same way as heat
energy causes liquids to evaporate. The elec-
trons thus produced collect around the cathode
until a positjvely biased anode attracts them
and thus enables current to flow.

However, a mnegatively-biased anode (with
respect to the cathode) repels these electrons
back to the cathode, and no current flows, ie.
the device is a simple rectifier.

_ ELECTRON FLOW

NO ELECTRON FLOW

CLOUD

TO HEATING
CIRCUIT

Fig. 4. The diode valve, thermionic emission.

(2) PHOTOELECTRIC EMISSION

Electromagnetic radiation, e.g. light above a
certain frequency, incident on certain elements
(e.g. zinc) causes electrons to be emitted from
the element. This phenomenon is known as the
photoelectric effect and the emission as photo-
electric emission.

It can be explained in terms of the minimum
energy required to remove an electron from a
partcular energy level in an atom of the
element, and it is used to advantage in the

190

o
RO
o]

varicus types of photoelectric cell or photocell
e.g. the selemium sclar cell which is used to
produce electricity to power some spacecraft.

(3) RADIOACTIVE DECAY

Some forms of the elements called isotopes
are radioactive, that is, their atoms are so un-
stable that they spontaneously break up or
decay to yield simpler entities.

Such decay, if it involves the production of
electrons, is sometimes described as Beia decay,
and it is thought to operate by a neutron inside
an atem decaying to an electron, proton and
a mysterious, ghostly particle called an anti-
neutrino, which has no charge and travels at
the speed of light.

Stereoscopic photo of electron tracks using a
cloud chamber.

DETECTION OF ELECTRONS

Once electrons have been produced they must
cbviously be detected and tracked. Ideally, we
should like to see the paths of the particles as
they interact with each other but we are talk-
ing of times of the order of minute fractions
of a second and of particles whose size is almost
infinitesimal.

However, in an indirect way, we can effec
tively see the progression of the reactions and
to do this instruments called cloud chambers
and bubble chambers are used.

The operation of the bubble-chamber will be
described as it has largely superseded the cloud
chamber for experimental purposes, although
both are based on largely the same principle.

THE BUBBLE CHAMBER

In a bubble chamber, which is basically a big
tank, liquid hydrogen is heated under pressure
until it is just about to boil. Then the pressure
is suddenly reduced and this places the liquid
hydrogen into what is known as a “superheated
state”, ie. it is for a short time considerably
above its boiling point at that lower pressure.

To show that the boiling point of a ligquid
increases as the external pressure increases,
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The Brookhaven 20 inch bubble chamber, New
York.

think of an ordinary pressure-cooker in which
it is possible to heat food well above the boiling
point of water at normal pressure because the
pressure inside is higher and so dictates that
the water should boil at a greater temperature,

In the bubble chamber, the liquid hydrogen’s
temperature is such that bubbles will form
around any alien body (e.g. dust, or charged
hydrogen ions) so if an electron hurtles through
the chamber, being charged, it will knock out
some electrons from the hydrogen atoms and
the latter will then become positively charged
ions.

Bubbles will form around these ions and they
will clearly define the path of the criginal elec-
tron.

In other words, the apparatus is arranged so
that boiling takes place selectively along the
electron’s track which can be seen and photo-
graphed as a line of bubbles. To make the
bubbles, however, the original particle must be
charged.

USE OF BUBBLE CHAMBER
PHOTOGRAPHS

The courses of many reactions can be inferred
from bubble chamber photographs; for example,
if a track apparently starts from nowhere in
the picture, it can be deduced that an uncharged
particle or non-ionizing radiation gave rise to
the charged particle which made the track. -

Very often, a bubble chamber is used in con-
junction with an eélectromagnet to study the
way a particle behaves in a magnetic field. A
curved track will be produced by the particle
and an examination of this yields mass, charge
(oppositely-charged particles curve in different
directions), momentum (mass multiplied by
velocity) and other information about it.

Thus, although other instruments exist for
the detection of charged particles, it will be
seen that the bubble chamber is one of the
most useful.
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Bubble chamber photograph of electron/positron
pair creation and other tracks.

WAVE ASPECT OF THE ELECTRON

In the 1920’s, the electron and all other par-
ticles were shown to behave like light itself and
have both a particle and a wave aspect. This
amazing and apparently contradictory situation
arose because electrons were found to exhibit
diffraction, a property associated with waves.

If light rays from a single source and of the
same wavelength are allowed to pass through
two (or more) small slits which are close to-
gether, each slit will act as a source itself and
the waves emerging from the slits will interfere
with each other (i.e. alternately reinforce and

Photograph showing electron diffraction rings
produced by gold foil.




destroy each other) so that an image of light
and dark bands forms on a screen placed in
front of the slits.

Diffraction also occurs if a beam of electrons
are projected through a metal foil, for example.
The spaces between the atoms act as very tiny
slits and the scattered electrons will build up a
series of concentric rings on a suitably placed
photographic plate as a result of being dif-
fracted by the lattices in many directions.

Diffraction experiments such as this sug-
gested that the wave associated with the elec.
tron possessed a wavelength of the order 10—2m.

As a result of this very difficult concept, first
put forward by Louis de Broglie and developed
by Erwin Schridinger’s wave mechanics, the
philosophy of the atom was totally changed.
Instead of speaking of definite electron orbits
in the atom, we must speak of orbiting electron
clouds separated by discrete intervals of energy
which represent the probability of the electron’s
position at a given moment.

Werner Heisenberg also showed it was impos-
sible to know both the exact position and
velocity of an electron at the same time, since
by examining the particle one must disturb,
and therefore change its energy.

ELECTRON MICROSCOPE

A more familiar result is the electron micro-
scope (Everypay ELecTrONICS, July 1972) which
can be used to examine very small objects. This
is because the waves associated with the elec-
tron have a much shorter wavelength than those
of visible light on which the optical micro-
scope depends, and hence its resolving power
is greater.

As an analogy, think of the very small effect
that the medium-sized ruts in a road would pro-
duce if you were driving a tractor with huge
wheels, but you would soon discover they exist
if you were trying to ride a bicycle with very
small wheels across them.

ANTIMATTER—THE POSITRON

_In 1928, P. A. M. Dirac formulated a brilliant
theory that indicated that every particle m exis-

tence should have its own ‘“antiparticle”™—its

identical twin in every respect except that it
would be oppositely charged.

Thus, the antiparticle of our, ordinary, nega-
tive electron would be a positive electron, or
positron, as it came to be known.

The theory was triumphantly proved correct
when in 1932, C. D. Anderson identified the
positron in cloud chamber studies.

A simple analogy may help the reader to
grasp the relationships between an electron and
a positron but it must not be taken too literally.

Imagine a metal tray, the sort with groups
of cup-shaped depressions, that are sometimes
used to bake small pies for example. If all the
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depressions were filled with pies that fitted them
exactly, and you ignored the different textures
of metal and pie you conld not tell the difference
between pie and tray, by touch alone.

However, if the pie was lifted from the
depression you could immediately distinguish
them merely by touch, the pie having a lower
convex surface, the depression an upper con-
cave surface. From something that was not
detectable, we arrived at two things which
were (Fig. 5).

PIE (ELECTRON)

*PIE BAKING TRAY "

DEPRESSHON (POSITRON)

"‘Lv*ﬂf“

Fig.5. Analogy of elecfron-positron pair creation.

ELECTRON—POSITRON PAIR

In a similar way, #t was theorized that the
positron bears largely the same relation to the
electron, as does the depression to the pie
which occupies it.

As in the first instance, the electron and
positron are undetectable in normal gpace, but
if energy, in the form of electromagnétic radia-
tion called gamma rays, is supplied, the elec-
tron is removed and exists independently from
the vacancy it occupied i.e. the positron.

The process is called “pair-creation”, and
both particles can be identified in a bubble
chamber.

However, the process is reversible—if anm
electron collides with a positron, both are des-
troyed and their mattér liberated as energy.
This is called “pair-destruction” and because
ordinary matter is by far-the more abundant
of the two in our universe, free positrons have
extremely short existences.

Positron-electron pairs are formed when
cosmic rays, which originate from outer space,
impinge upon our atmosphere. A cosmic ray
“shower” takes place with many pair-creations
and destractions.

It is interesting to note that the positron was
discovered by cosmic ray studies.

Physicists believe that the phenomena of
antimatter may even be involved with the flow
of “time” itself, and the possibility of other
universes, besides our own, in existence.

UNLIMITED ADVANCES

We have seen some features of the strange
world of the electron. If this knowledge can
be developed by physicists and then applied (as
was brilliantly done in the invention of ¢he
transistor), the future indicates almost unlimited
advances in electronics. =
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A TRANSFORMER is a device for changing the
voltage level of an alternating supply and
utilises the principle of induction caused by a
change in magnetic field—similar to that des-
cribed last month,

1t consists of two coils of wire—eléctrically
isolated from each other—wound on a core of
magnetic material; this core, like that of a motor
armature, is made up from laminated sheets of
soft iron that are usually punched in the form
of a shape that will interlock with itself to give
a strong support o the coil, see Fig. 6.1. One coil
is called the primary and the other the
secondary.

Fig. 6.1. Iinterlocking transformer laminations are
stacked togetherthrough the bobbinand clamped
firmly.
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TRANSFORMER ACTION

If an alternating current is passed through the
primary (from an alternating voltage source),
the magnetic field strength through the core also
alternates and this constantly changing field
strength induces an e.m.f. across the secondary
winding which can be used to make a current
flow in an external circuit.

If there are more turns on the secondary than
the primary, the voltage output will be greater
than the input by more or less the ratic of turns.
You cannot get power for nothing and although
the output voltage will be higher in the instance
quoted, the current that the secondary can
supply will be less.

Having less turns on the secondary than on
the primary you can get a lower output voltage
at higher current. To all intents and purposes,
the input voltage multiplied by the input cur-
rent will equal the output voltage multiplied
by the output carrent.

As voltage multiplied by current gives us
power we can say that a transformer will convert
voltage levels with virtually no power loss, ie.
it is a very efficient process.

In actual fact there is always a small amount
of power loss caused by electrical currents
induced within the core itself and these dissi-
pate themselves as heat. Laminating the core
and insulating the laminations from each other
reduces these- currents—called eddy currents,
and one of the qualities of a transformer is its
ability to avoid these core losses.

APPLICATIONS

Transformers (see Fig. 6.2) have many applica-
tions in electronics, the most common being to
convert the 50Hz mains voltage to a low level so
that we can drive transistor circuits.

A Tlesser understood application is to give
electrical isolation hetween a piece of equipment
and the mains. Many early radio sets were a.c./
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Fig. 6.2. Transformers: (a) Multiple tapped mains
{b) low voltage tapped booster {c) and (d) fran-
sistor radio matching types.

d.c. and did not have transformers in them;
older readers will probably remember the warn-
ings on the back of such sets that the chassis
could be live and there was a risk of electrocu-
tion if the metalwork of the chassis was touched.

We do not find this very frequently in radio
sets today but the non-isolated television set is
still with us and the unwary should never
attempt to touch the chassis of any television
set while it is plugged into the mains.

Many people tend to think that it is only the
25,000 volts inside the set that is dangerous;
although it is, the dangers from a live chassis
can be just as lethal.

MATCHING

Transformers are also used in what we might
call low power circuits in instances where we
might need a reasonable voltage at fairly low
current from a source that produces a very low
voltage at reasonable current. This ‘is typical
of low impedance microphones (impedance
being the resistance to alternating current) and
frequently one has to match a microphone to an
amplifier by means of a transformer.

A very common everyday type of transformer
is the beil transformer that has several output

'‘OVERHEAD CABLES
264,000V

Fig. 6.3. How electricity is
brought to your house from
the power station.

TRANSFORMER
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voltages available these are generated simply
by having a secondary coil with tappings taken
from it at required intervals.

A.C. NECESSARY

A transformer cannot give an output voltage
unless the input current, and hence the field in
the core, is varying, therefore you cannot step
up, or step down the voltage of a battery
directly.

This can be done indirectly by using the
battery to power an oscillator that produces a
varying current and then this current is applied
to a transformer. This type of circuit is called
a static inverter and is used frequently to drive
fluorescent light tubes from car batteries.

ELECTRICITY TO YOUR HOME

Transformers have enabled the Central Elec-

tricity Board to overcome one of the problems
in the distribution of electricity throughout the
country (see Fig. 6.3).
_ Electric current flowing through a wire causes
heat, and this is equivalent to a loss of power;
it is therefore more efficient when carrying
current over long distances in overhead wires
to keep the current as low as possible.

However, the recipients of the current still
need power and the low current is compensated
for by having it at very high voitages.

Usually the voltage produced at the generat-
ing station is stepped up by a transformer to
132,000 or 264,000 volts before being fed to the
overhead cables of the nationa’ grid.

At major sub-stations this is c-epped down to
one or two thousand volts (kV) {or local distri-
bution by underground cable to the minor sub-
stations such as the unmanned units in your
village or at the end of the road. Here the
voltage is transformed down again to the 240
volts we are all familiar with.

The supply enters your house on two wires,
but usually there is a third most important wire
which, although it carries no current in the
usual sense, is of great importance to your
safety; this is the earth wire, but more about
this later.

UNDERGROUND

UNDERGROUND
CABLES CABLES

DDMESTIC
SUPFLIES
240V

STEP—DOWN
TRANSFORMER

STEP—DOWN
TRANSFORMER
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EARTH WIRE

The two wires that carry the main current
into your house have designating names, one is
called neutral and the other line (live).

As mentioned .previously voltages are always
measured with respect to something, because
voltages are differences in potential between two
points in a circuit. When considering electrical
power on a reasonable scale one can say that
the earth around us can be taken as a fairly
stable potential reference.

The potential difference between the neutral
line and earth is usually very small (there is
always some difference—contrary to some
people’s belief) and never more than a volt or
two in the worst case. Although you should
never do it, you could, in theory, touch the
neutral mains wire and not get an electric shock.

On the other hand the mains line lead has
a varying potential difference between it and
neutral and this 50Hz voltage gives rise to a
sort of average level known as the r.m.s. level
(r.m.s. stands for root mean-square) and this is
usually 240 volts.

Because we are considering an alternating
supply, this means that the mains line is varying
by plus and minus 240 volts rm.s. with respect
to neutral which is to all intents and purposes,
with respect to earth.

We have mentioned that the 240 volts is a
sort of average and in actual fact the line
voltage can rise to a peak of about 380 volts at
the peaks of each cycle. Touching the line con-
nection to the mains, and- you are assured of
getting a very nasty electric shock.

Obviously there is a big difference between
the line and neutral wires and this is why one
must take special care to see that they are con-
nected toan appliance the right way round. The
appliance will work quite satisfactorily if the
leads are reversed but it immediately becomes
dangerous.

POINTS TO NOTE

All pieces of equipment, whether they are
electric clocks, drills, radios or record players
should be connected to the mains with a fuse in
the line lead and in most instances the case (if
it is metal) should have a good connection made
between it and earth.

If a wire becomes loose inside the equipment,
or it overheats and insulation starts to melt,
there is a chance that the dangerous line lead
might short circunit to the metal case; if you
picked up the appliance and there was not a
good earth connection, and you were in contact
with the earth, concrete floor, or worse still,
water in the bathroom, the 240 volts potential
difference between line and earth would be
applied across you and current would flow—this
is what gives an electric shock.

Most of us have had a mild electric shock and
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have survived; why were we not killed? The
answer is quite simple—-we were very lucky
because we probably did not make a very good
connection tc ground and the current that
flowed through us was not very great. Tap water
is a conductor of electricity and s also very well
connected to ground through underground
pipes, hence electric shocks in the bathroom are
invariably serious and frequently fatal.

If, however, the case of the equipment is
already connected to a good earth, the mains
line will short directly to ground and a very
high current will flow through the case and the
earth wire—thus by-passing you.

This heavy current flows down the line lead
and through the fuse which is made of low melt-
ing point wire and the heavy current rapidly
heats up the fuse wire until it melts and breaks
the circuit (via the fuse) on the line side.

A fuse can be made to have different amounts
of current above which it will blow and one
should always use a fuse with a current rating
just higher than the current equipmerit will
usually draw; then, even though you may not
get a catastrophic short to earth, any sign of
perished insulation etc, that gives rise to an
increase in current will cause the fuse to melt
—a good early indication that something needs
attention.

Many people are tempted to replace the fuse
with one of a higher current, this should never
be done becaunse the fuse blowing in the first
place indicates a fault which should be rectified
before the equipment is used again.

Fig. 6.4. Schematic drawing of part of a house:
hold ‘‘ring main”.
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YELLOW & GREEN (EARTH)

BLUE

(NEUTRAL) BROWN (LINE}

Fig. 6.5. Shows a 13A square-pin ring main plug with colour
identification of the line, neutral and earth wires.

MODERN DOMESTIC WIRING

Modern houses have a central fuse box with
high current fuses feeding mains into ring main
circuits around the house; these are recognised
because they use the now common square-pin
sockets and plugs see Fig. 6.5.

These sockets are designed to carry an
absolute marimum current of 13 amperes, but
because not all pieces of equipment need this
sort of current, the plugs that are used with
these sockets have a fuse cartridge that can
have a rating of anything from 1 amp up to
the maximum of 13 amps.

The fuse you use should be carefully matched
to the appliance that is to be connected via
that plug. Most of these plugs are supplied with
a 13 amp fuse but this should not be used if
you are going to run, say, a table lamp; a 2 amp
fuse would be more than adequate.

CALCULATION

Most pieces of equipment you buy indjcate
the amount of current they draw, but in some
cases this is quoted indirectly as the amount of
power they consume. This is measured in watts
or thousands of watts (kilowatts). You can,
however, calculate the current gquite simply by
dividing the number of watts by the supply
voltage te arrive at the current.

For example, a 2,500 watt electric fire running
from a 240 volt supply will draw a current of
%0 amps, which is about 10-5 amps; a 100
watt electric light bulb on the same supply will
draw just under half an amp.
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OLDER HOUSE WIRING

In older houses where round pin plugs are
still in use, the circuit is protected by a fuse in
the fuse box; these are usually rated at 5, 10
or 15 amps—depending on the type of circuit
and on the thickness of wire used in the house
wiring.

These plugs must be used with special care
because it is too easy to break the rules and
have a serious accident.

If you used a 3 kilowatt electric fire on a
5 amp circuit (and had quite wrongly substituted
a 15 amp fuse in the fuse box), the fire wonld
probably work and you might think all was
well but this definitely would not be the case.

For a start, the plug would get hot and start
to smoulder and worse. still, the wiring behind
the walls and perhaps along the wooden floor
joists would also get hot, possibly red hot, and
a major fire could start before you were aware
of the danger.

ADAPTORS

Adaptors are available to extend the outputs
from either square pin or round pin sockets.
These are very useful but are a temptation to
the unwary. Although several appliances can
be plugged in where only one was previously,
the supply wire in the wall is still the same and
cannot carry any more current than the maxi-
mum queted for the single socket.

Electricity in the house is a wonderful ally,
but a dangerous enemy. Handled with care and
in a sensible way it is quite safe, but the basic
rules must be adhered to, to the letter, other-
wise very unpleasant accidents can occur. =

Everyday Electronics, April 1973



T |
A simple control to dim a lamp.

HIs simple design was created to meet two across the diode will be alternating equally in
: main requirements, namely to provide a dim either direction. Therefore for half the supply
I light for use as a night light, television light or wave, the diode will be open circuit and for the
for illumination in a child’s bedroom, whilst still other half it will be a short circuit, consequently
proviging full brilliance at the touch of a switch. the voltage across the lamp during a series of
To enable the unit to be versatile it was de- sine waves will be as shown in Fig. 3. This is
cided to mount the switch in a separate case known as half-wave rectification and the shape

into which any lamp with a bulb of 200 watts or of the wave is known as pulsating d.c.
less may be plugged. The unit contains one In terms of input and output voltages the
switch to change from full to half power and a mean d.c. output is 0-45 times the r.m.s. input

I neon indicator to show when it is connected to ie 240X0-45=108V d.c.

T Fig. 1. Circuit diagram of‘the Night Light Switch.
! CIRCUIT DESCRIPTION : - » ; :
The circuit (Fig. 1) is so simple that it requires R Poine =

very little explanation. Switch S1 is used to
change from full to half power; in one position it
connects the lamp directly across the mains
supply, in the other position it connects the lamp
in series with diode D1 across the supply.

Let us assume the diode to be perfect i.e. when
the cathode is negative with respect to the anode
(Fig. 2a) the diode is considered as a short
circuift. When the cathode is positive with res-
pect to the anode (Fig 2b) the diode acts as an
open circuit. However this circuit employs a.c. ?
mains supply across the diode so the polarity oyt

Everyday Electronics, April 1973 197

|

N
-
Q
<

LAMP

8GN0
e,
{8

e ?
g

m

1




(b}

Fig. 2. Biasing of the diode (a) acté as a short
circuit (b} as an open circuit.
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Fig. 3. Resultant output waveform with
diode in an a.c. circuit.

1 GROMMET
EARTH TAG

| v L Fig. 4. Layout and wiring
SKi TO'LAMP i ; r
: - v of the Night Light Switch
2 ; in a metal case with earth

ALUMINIUM case  and fuse.




j. components
i3 £ 1-00 plus case

Thus by switching the diode in circuit we are
dropping the voltage level to the bulb by more
than half.

BRIGHTNESS

To calculate the effect this will have on the
brightness of the lamp we must calculate the

wattage used by particular lamps. Using the .

2
formulae % , where V is the voltage across the

lamp (108V) and R is the resistance of the lamp
we can find the wattage. The resistance of the
2
lamp can be calculated by the formulae I:—V
where V is the normal rated voltage of the bulb
and W the normal wattage.
Hence for a 100W, 240V lamp the resistance
is
240 x 240

100 = 576 ohms
Thus the resultant wattage will be
240 x 240
e 20 watts

This figure is only a rough estimate as the
actual resistance of the lamp varies with tem-
perature agxd since, in the second case, the lamp
is operated at a lower temperature than is nor-
mal, its resistance will not be exactly the same.
However, it can be seen that the diode, which
dissipates virtually no power, is reduding the
lamp output by some 80 per cent.

As mentioned above, the diode dissipates vir-
tually no power and hence not only is the out-
put reduced by about 80 per cent, the power
consumed is also reduced by a similar amount.

CONSTRUCTION

The main thing to remember when construct-
ing the unit is that mains voltage is employed
and hence care must be taken to make sure the
unit is safe. There are two ways of doing this;
installing all the components inside an insulated
plastic case or installing the components in a
metal case which is properly earthed and with
a fused supply. -

The first method is probably the best, provided
a suitable container that can be securely fixed
together can be found. However, since small
aluminium boxes are available from most com-

porent suppliers and" a fuse is never a bad pre-
caution, we shall detail construction in an
aluminium case as shown in Fig. 4.

Commence construction by cutting the case
to hold S1, EP1 and SKI1, the earth tag and a
grommet for the three core mains lead to the
supply. Next mount the components as shown
and then wire them up, together with D1; the
polarity of the diode is not important.

Check all connections and make sure that the
earthing tag is making good contact to the case
and is wired to the earth pin of a three pin plug.
Insert a 1 amp fuse, plug a lamp into SK1 (not
more than 200W bulb) and switch on. Change S1
from “half” to full power or vice versa and
check the brilliance of the lamp.

If the fuse blows for any reason, indicator LP]
will extinguish, in such cases disconnect the
matins supply and check the unit for faults before
replacing FS1.

The unit can be used on all lamps—except
fluorescent types—of up to 200W. Slight flicker-
ing may be noticed with the lamp on reduced
power. This was not found to be annoying on
the prototype unit. I}

é SEE
Componeni‘s AL SII(’I)

Diode Ry
D1 400V 1A silicon type lj‘l‘l(
Switch
S1  Single pole double throw mains toggle
type '
Neon
LP1 Mains indicator incorpofating resistor
Socket
SK1 Two-way mains light socket (panel
mounting)
Fuse

FSI Miniature fuse holder and 1 amp fuse

Miscellaneous
Case—metal or plastic approx 3 x 2 x 13
inches (see text), three core mains lead,

\ mains plug, earth tag, 4BA fixing.

P AN
TAKE

Egg Timer (March 1973 issue) a link should be
made between Ci (negative) and the earth tag.
The N and L on the mains lead should be
transposed.

Beta Treble Boost and fuzz (january- 1973) a
better fuzz may be produced if R2 is reduced;
in some cases to as low as 15 kilohms. /
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A useful unit to add
indicator system. .

LTHOUGH most modern~car indicator systems
A are self canceliing with visual indication
and audible indication (the “click” produced
in the flasher unit) that the indicators are
operating, this is guite often not enough.

You will often see a car being driven along
a straight road with onc indicator tlashing when
the driver has no intention of turning or pulling
in. It has been left on accidentally when the
self-cancelling mechamism didn’t work, the
visual indication is obscured by reflection and
the “click” drowned by either engine or wind
noise or even the radio.

It would therefore be helpful to the driver,
and safer, for himself and others, if a distinct
tone was evident when the indicators were
activated, and remained on until the indicators
were switched off.

This is what the Indicator Audible Warning
unit provides when wired up to the car indicator
system.

Everyday Electronics, April 1973

By P. E. J. Lacey

As can be seen, the unit uses only eight com-
ponents and is very easy to construct; current
consumpticn is only 30mA and operation will
not generate interference on the radio.

PRINCIPLE OF OPERATION
The complete circuit diagram of the Indicator

Audible Warning unit is shown in Fig. 1.
Transistors TR]1 and TR2, both connected in

£ 080 less

switch
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TR1
BC108
C1 st
i5-1000
c1 T
iRt gt |
ll__. +5-15v}
R2 3-9KN e
: -
. ! ; b TR2
470K ACtT28
= e
R4
w [0k2

Fig. 1. The complete circuit diagram of the
Indicator Audible Warning unit. Switch Sl is
part of the car's in-built indicator system.

the common emitter mode, form a non-invert-
ing compound amplifier in which voltage gain
from TR1 collector is passed to TR2 base.

Transistor TR1 inverts the signmal and TR2
re-inverts it so there is no overall inversion.
Because of this, positive feedback is provided
through the combination of R2 and C1, and the
circuait oscillates.

Resistor R1 provides forward bias for TR1
and hence TR2. Excessive current is prevented
from flowing through TR1l, and TR2 base, by
- inclusion of resistor R3. The other resistor R4
ensures complete turn-off of TR2 by bypassing
leakage currents.

In some respects the circuit’s operation is
similar to a conventional multivibrator, but the
circuit is assymetrical, and the same capacitor,
C1, is used to time both halves of the oscillatory
cycle.

When the circuit is switched on there is no
charge on CI1; resistor Rl biases TR1 into a
partially conducting state and thus TR1 turns
TR2 partially on.

Capacitor C1 then charges through R2, TR1's
base-emitter junction and TR2; this charging
current turns TR1 fully on and hence TRZ fully
on. Eventually C1 is fully charged (the loud-
speaker side being most positive), and this
charging current no longer flows. The tran-
sistors would return to their partially conduct-
“ing state if it were not for the positive feedback
provided by Rl and CIl.

The potential at TR2 collector now changes
from almost zero volts towards —12V, and
this change is transferred to TR1 base via Cl
and R2; this is sufficient to turn TR1 off (and
hence TR2 off).

Now, previously C1 was charged to nearly
12V; when the transistors turn off, the loud-
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speaker side of Cl1 is taken te —I2V (via LS})
and the other side must be (instantaneously)
at —24V. The transistors remain in the off state
while C1 discharges to zero volis through LS1,
R2, and R1. As soon as this happens TR1 begins
to conduct and the cycle repeats.

Thus it can be seen that the off-time is
determined by R2 and Rl with C1, and the on-
time is determined by R2 with Cl.

CONSTRUCTION

The layout of the components on the Vero-
board is shown in Fig. 2. Begin assembly by
making the one cut-out necessary on the
reverse side of the Veroboard and drill the
fixing hole.

Insert the resistors and capacitor in the
positions indicated and solder. Solder on the
flying leads and solder the correct two to the
loudspeaker.

Next, using a heat shunt on the legs of the
transistors, solder the latter in position, paying
attention to the base connections of the tran-
sistors as shown.

CHECKING OPERATION

Check that there is no shorting of com-
ponents on the component side of the board.
and that there are no solder bridges shorting
adjacent copper strips on the reverse side of
the board.

The unit should now be tested before mount-
ing in the car. This is done quite easily by
connecting the battery leads to any battery
within the range 3 to 15 volts. When this is
done a tone should be heard in the loudspeaker.

The pitch of this tone can be, if required,
increased or decreased by decreasing or
increasing respectively, the value of Cl.

@ ST,
Components....

Resistors SEE
R1 4700 ( )]
R3 22062
R4 102 1
All 1 watt + 109 carbon. |
Capacitors
C1 0-01F

Transistors
TR1 BC108 silicon npn
TR2 AC128 germanium pnp

Miscellaneous
LS1 15-100§2. miniature loudspeaker.
Veroboard, 10 x 9 holes x G-1 in. matrix;
4BA nut, bolt and washer; connecting wire;
onjoft switch (optional, see text).
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INDICATOR AUDIBLE
WARNING

Fig. 2. The layout and wiring
details of the components on
the Veroboard. Also shown are
the transistor base leadouts as
seen from the underside.
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Photograph of the completed Indicator Audible
Warning unit.
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FIXING/WIRING IN THE CAR

The unit can be used in cars with either nega-
tive or positive earth systems. Connect by means
of an earth tag and small nut and bolt the
appropriate supply lead to the bodywork of the
car. Ensure that a good connection is made.

The other supply lead should be connected to
the indicator warning bulb such that when the
indicators are set to operate, power is supplied to
the unit.

Consult the car electrical wiring diagram if
in any doubt before connection.

When in use in the car, the device will be
subject to considerable vibration and should
therefore be mounted on a piece of foam rubber
about half an inch thick; the dimensions of this
pad should be slightly larger than those of the
board itself; this will prevent shorting of the
board if mounted against the car bodywork. The
loudspeaker should be fixed in a similar fashion.

A further switch can be incorporated if
desired in one of the supply leads so that the
unit can be switched off when, for example, the
indicator system is undergoing maintenance.

In normal use, the Indicator Audible Warning
unit will “bleep” whenever the indicators are
switched on.

OTHER USES
This audible warning can be used for many

BLUE | AUDIBLE | RED ReD [AUDIBLE | BLUE

et WARNING y il WARNING
UNIT UNIT
__.®..-—.—q1 3 4 }_._._._._®_—1
OIL. WARNING QL WARNING
LIGHT LIGHT
- -

v ear /;,K | v car /\
BATTERY | BATTERY {

1
i
OIL WARNING OIL WARNING
SWITCH IN CAR |

SWITCH IN CAR

Fig. 3. Wiring details for using the unit as an oil
warning indicator.

other applications such as: oil pressure warn-
ing; doorbell buzzer; morse practice oscillator;
darkroom timing indicator; infruder alarm and
many cthers.

When used for oil pressure warning, the unit
should be connected across the oil warning light
in the correct polarity mode depending on the
car’s earthing system, see Fig. 3. =

e i e 30 )

@ TD SJSET"'* ':_
JS O] LA

B Vg

Reélaers Letter

Interference

I was very interested in your
article on Radio Control Trans-
mitter in your December edition.
I have built a single channel
tfransmitter and receiver before
but I was so pleased when I read
the article by Mr. D. Bollen, to
see it was crystal coutvolled, as
the previous transmitter I built
was of the super-regen type and

was very unsuitable when I came

Chemical Action

Witk reference to the article
by T. A. Lindsey on the U.H.F. TV
Aerial. While 1 cannot speak for
the efficiency of this aerial he
does use and suggest a rather
unfortunate combination of mat-
erials in its construction ie. brass
fidngs, galvanised Weldmesh
(this is mainly a zinc coating) and
aluminium angle. When these
items get together in a damp or
wet atmosphere they set up an
electrolytic action where the
material is eaten away ending in
the collapse of the aerial with its
attendant consequences; damage
to property or persomn.

I trust that you will bring this
to his notice so that he may make
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an amendment to his design.

This, in the elecirical contract-
ing industry, we have to be very
careful about.

Trusting that this magazine
will continue with its very good
work.

P. Ware,
Bristol.

It was suggested that the Weld-
mesh could be painted for exrtra
protection and that pop rmivels
could be used for construction
(the outside of these are alumin
ium). If brass screws are used il
will help if they are cadmium
plated. If Expametl is used with
pop rivets the complete cerial
will be aluminium.

to use it in conjunction with a
model boat and there were other
radio controlled models on the
lake.

My transmitter interferred with
other models and I had to pack
up. My son and T were both very
disappointed.

When I purchased the January
edition of EVERYDAY ELECTRONICS
and found that Mr. D. Boller's
article for the receiver was for
the superregen type I was very
disappointed, I felt my troubles
had started all over again in the
fact that other transmitters would
interfere with the receiver Mr.
Bollen describes.

Could you please put my fears
at rest with this matter and if this
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is the case, could you get Mr.
Bollen to let me have a radio con-
trolled receiver circuit using
crystal control, as he does say in
your December edition that, quote,
“The crystal X1 used in the proto-
type transmitter and receiver next
month”. T would greatly appre-
ciate anything you could do for
me in this predicament.
G. A. Rawlinson
Wallascy

It is difficull to offer a great
deal of reassurance to Mr.
Rawlinson on the question of
interference between different
radio control systems in the
small area of, say, a boating lake.
So much depends on transmitter
power output and depth of modu-
lation, as well as receiver sensi-
tivity and selectivity, and this
applies to other people’s equip-
ment as well as one’s own.

The usual approach to the prob-
lem of mutual interference is to
employ a transmitter and super-
het receiver wusing a matched
pair of crystals, on the assump-
tion that everybody else is doing
the same; this arrangement will
then offer thirteen channels with-
in the 27MHz band (see page
704 November ’72 issue of EE).
Fair enough! Thirteen channels
will allow thirteen models to be
operated simultaneously provided
that each user comes equipped
with thirteen pairs of ecrystals
from which to choose a wacant
channel. At around £2 per pair
this could be erpensive.

There are other ways of avoid-
ing interference, such =us “tuned
audio filters for example, or
digital techniques, but whichever
way you look at it all solutions
involve extra expense and a
degree of circuit complexity that
would be out of place in the
pages of EE. As it stands, the
single channel system published
in the December 72 and January
73 issues of EE compares very
favourably with similar commer-
cial equipment, but is just as
prone to interference problems.

Casting my mind back to the
days when nearly all radio control
receivers were broadly tuned, 1
am reminded of a very effective
way of preventing interference
called “etiquetie”. The principle
here was for each operator to
take his turn. If anyome dis-
agreed and opted for ararchy, all
the others would switch on their
iransmitters to “jam” the offen-
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der, thus making it impossible for
him to continue.
D. Bollen

The mention of a crystal for
the receiwver was inserted by us
at the editing stage and was, in
fact, an editorial mistake (Ed).

8.0.5.

Could anyone supply me with
the official address of TMK test
meters in Japan please?

After writing to Radio Japan
and telephoning several importers
of these instruments in Great
Britain I get a cold shoulder from
them saying we can repair it but
we cannot supply spare parts. An
offer of £2 estimate was made for
replacing a 20p variable resistor
(ohms zero adjust).

I know everyone wants his fair
share of the pudding but this is
ridiculous. And to refuse giving
the name and address of the
original makers in Japan is
darned right anti-social to say the
very least. It makes one wonder
how such cloak and dagger mar-
keting is not revealed fer what it
is; sell quick and forget the rest.

W. D. Logan

16 Spring Street
Hollingworth

Via Hyde, Cheshire

ABC’s of Transistors

Please could you tell me the
difference between the gradings
A, B and C on the BC108 tran-
sistor. Would the C grade
(BCl08C) transistor operate as
well as other BC108’s in a simple
multivibrator circuit. I, and I ex-
pect many other readers, have not
seen these gradings before on the
BC108 and would be grateful if
you could clear up this point.

Also could you think of any
reason why a green 2N2926 would
not work as well as a red 2N2926
in a Schmitt trigger designed for

the red type. 1 realise that the

higher grade can generally be

used as a substitute for a lower

grade but could there be any ex-
ceptions.

David Hampton

Brentwood

The letlers A, B and C referred
lo above are used to signify the
mintmum gain (hyg} of the trans-
istor. For an unlettered BC108
this parameter has a value of
110, for the A, B and C types il
is 180, 290 and 520 respectively.
All other transistor parameters
are common and the letiered
lypes should present no substitu-
lion problems in your wmulti-
vibrator.

There is no reason, as far as
we know, that a 2N2926 Green
cannot be substituted for a
2N2926 Red transistor in a simple
Schmitt trigger circuit. If your
circuit - does not function with
the Green type, it could be due
to the tramsistor being “dud”.
There could possibly be a case
where the higher grade could not
be substituted for the lower but
this would be unusual.

Buzz Buzz

Referring to your home made
buzzer in the January edition of
EvVERYDAY ELECTRONICS [ have
since experimented with this
device and have found that if you
cennect an electrolytic capacitor
of 47uF, 10V across the phosphor-
bronze strip screw and the contact
screw, observing polarity, this
will not only improve the perform-
ance of the buzzer but will also
prevent interference with the TV
and radio and alsoc prevent a
nasty shock which one would re-
ceive if one touched these two
Screws.

K. C. Cooper
Crewe

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unfortunately, we cannot
prepare special designs, circuifs or wiring diagrams to
meet individual requirements, nor can we answer queries
concerning commercial equipment, or subjects, designs or
modifications not published by us.

For all technical and editorial matters, write to: The
Editor, Everyday Electronics, Fleetway House, Farringdon
Street, London, EC4A 4AD. Phone 01-634 4452.

For all enquiries concerning advertisements oradvertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202

205




SHOP
TALK

3 By Mike Kenward

A point of general interest
concerning buying has been
made by a reader recently. The
point concerns the cost of items
and is particularly related to the
Adcola Invader soldering irom.
Adcola Products quote the cost
of the 1646 iron in their advert
as being £2-12 whilst elsewhere
(in Chromasonics advert) it is
quoted as £1-85.

The reason is that the price
Adcola show is their rtecom-
mended retail price, Chroma-
sonics are cutting their profit
margin and selling at less than
this price. There is now no law
against this and it applies fo
almost all goods—not just elec-
tronic equipment; so look before
you buy.

More news concerning the
Ardente D1001 transformer for
the Radio Control Receiver (Jan-
uary 73 issue). Since the note
we published last month we have
discovered that Ardente have
been taken over by EMI and
EMI have agreed to make the
transformer to order. Hence
Home Radio have now been able
to re-order and—after a delay
for manufacture—will again be
able to supply the original com-
ponent.

Home Radio have agreed to do
this because of the considerable
interest in this project, so to give
them an initial idea of how many
transformers are still required
we advise readers to order as
soon as possible, but be prepared
for a reasonable delay (probably
a few weeks) while EMI set up
and manufacture.
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Audio Colour Unit

We have received a number of
enquiries concerning the Audio
Colour Unit. Some people are
having trouble in obtaining the
transformers specified, this is
because Eagle have now sold out
and do not expect to have any

more until April — substitute
types can be used.
Another problem with the

colour unit is the thyristors—
some types are no good in this
circuit due to the high gate
voltage they require. If you can
get type C106D (Henrys stock
them) these should be excellent
and can pass up to 25 amps on
a suitable heat sink. Therefore
up to about 5,000 watts can be
used on each channel if required!

Indicator Audible Warning

No case has been shown for the
Indicator Audible Warning and
none is required if the unit is
mounted to the rear of the dash-
board. However should a case be
required the umit is small enough
to fit inside many of the small
plastic boxes or tubs that are used
for food or pills etc.

Many chemists now use clear
plastic tubs with push on plastic
tops for pill containers—most will
sell you one very cheaply (about
2p to 5p) if you ask. These are
virtually waterproof and are
excellent cases for small projects.

Many small loudspeakers are
available and we suggest you look
around for a cheap 15 to 100 ohm
type—if you find one for less than
45p buy it

Night Light Switch

No problems with buying for
the Night Light Switch, the only
point to watch is that the neon
indicator incorporates a resistor
to enable it to be used on mains
voltage.

Incidentally, since the article
was edited and the drawings made
we have realised that a single pole
single throw switch could be used
for S1—it would simply be across
D1 and short it out in the “full
light” position. If you use this
type of switch you will save about
3p—worth mentioning?

General Purpose Audio
Amplifier

Few buying problems should
arise from components needed for
the General Purpose Audio Ampli-

fier. The transformer (Eagle MT-
280) is available from many
suppliers but if in difficulty, con-
tact G.W. Smiths or Chroma-
sonics. The case used for the
prototype is constructed from
universal chassis parts which
regular . constructors will now
know as being available from
Home BRadio—other types of
metal case can of course be used
if required.

Heatsinks for TOl case transis-
tors are generally available but a
look at the Bright Idea for this
purpose (page 208) may be help-
ful. Just to emphasise the point
the component board is plain per-
forated Veroboard—that means
no copper sirips. If you cannot
obtain the exact bridge rectifier
quoted you can use any type with
a rating of at least S0V at
0-5 amp.

The loudspeaker sockets used
on this project are rather
unusual and we have been unable
to find the supplier of -that exact
type. A similar spring-loaded type
with square tops is produced by
Eagle and are available through
a number of suppliers. Alterna-
tively screw terminals could be
used.

V.A.T.

The “approximate cost of com-
ponents” quotations in this issue
do not include additions for value
added tax. We will look at pos-
sible price increases in more
detail next month. A brief note
on V.AT. appears this month on
the contents page.

Last Month’s Cover

We somctimes get letters about
suppliers not doing all they
should—normally we can assist
and help sort something out—but
this time it is us that is in need
of sorting out.

Two firms were good enough
to assist us last month by supply-
ing photographic “props” for our
front cover and we omitted to
thank them with an acknowledge-
ment. We hope the firms will for-
give us; we can make no excuses,
only publish a belated acknow-
ledgement.

Dixon’s Photographic kindly
loaned the enlarger, which was
shown in use with the exposure
meter.

Heals of Tottenham Court Road
loaned the double egg cup, glass
egg timer and table cloth,

Qur thanks to both of them.
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electronics
reall
= 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 exp ur system.

= = =

1/ BUILD AN 2/R DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build - -

an oscilloscope which [_
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

1| 3/ CARRY OUT
| OVER

| @0 EXPERIMENTS
1 ON BASIC ELECTRONIC

| CIRCUITS & SEE HOW
1TH

This new style course will enable anyone to
really understand electronics by a modern.
practical and visual method—no maths, and
a minimum of theary—no previaus knawledge
required. It will also enable anyone to under-
stand how 1o test, service and maintain all
types of electronic equipment, radio and TV

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit. computef circuit, basic
radio receiver, electronic switch. simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,

servicing procedures.

EY WORK, including :

receivers, etc.

i POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I
l FR EE for P.0. Box 156, JERSEY. Please send your fres brochure, without cbligation, to: l
I BBOG"“HE we do nol employ represenialives I
I NAME 8LOCK CAPS l
] orwriteifyou prefer not to cut page ADDRESS PLEASE eet.4 I
——————--——————ﬁ-————-——-——-——-—_———---—ﬁ—




MAIL ORDERS: Some items have a postage and handling charge shown

GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON, SE8 4QHN

againstthem. Where p. & p. is not shown the chargeis 13p for any salaction.
When both classes of goods are ordered the charge is 13p plus any p. & p.

charges shown_ (Overseas extra). Telephone 01-652 4312,
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SWITCHES PLINTH J-BEAM FM4S AERIAL PLASTIC BOXES
to suit Garrard 2025, SP25 fer  constructional
?x{od_'gdp%"%f"zs: '“S'\‘f;;.l—n P D.T. || eve Teak finish. complete :h:i,t,.r:fn:;:ﬂ projects.  White,
2510, X with l_’erspex cover. Very |} for fGar with Ild_and screws.
Miniature toggle switches: attractive appearance. radio. £6-:10 BPIl 4iins x 3ins x
SWIBSPST . Slp: SWIS—OP.OT. || €98 plus 350 p. & p. plus 50p p. &p- X il .
G4p. P
Slider swizches, SW3—D P.O.T. 15{p. = 24ins—37p.
(Vlafur)-v;i‘t:h.l - =
FOLArY)— p cach
SWA poles 13 way. BATTERY HOLDERS EQUIPMENT CASES
SW5—2 pole, & way. for 4 x HPT - = in plain 2luminium with sloping front
SWéE— 5 i g e s panel.
R e il il ;(W; Long or short—21p. Type H. W. D. Fricap.%p.
Swe—4 pole, 3 way. o Y= Press studs, ready SFI - 2in Siin 24in S0p  13p
wired PP3  size— SE2  2in  73in 3tin 66e  1Tip
MINIATURE SPEAKERS e vl f% =7 3 i
I V'A'T. CONSOLE CASES
X - A in plain aluminium, ideal for mixers, i
GROOV-KLEEN Prices in this ad- [l inscruments. exc. ALUMINIUM BOXES
e e AT €215, vertisement include Type W. A B C D Price p.&p. _vrmh l.t and screws = A
V.AT. i ordering N -9n ;z ;- 5:\ AiAGT i ;pce 7-69 P-
before April Isc RE&30 0 3 3] 3 3 @743 || gBer 4n 1R
please deducc 107, GB2z 12 ¢ 34 2 3 £1-8933p el RSl
from total order. <;5|12 $in 41p :;ﬁ
. il GBI2 3in 3ep P
STEREQ HEADPHONES || 10 WATT AMPLIFER madule diged G813 7in & 3e
nput: 30mY into = S n
Earle SES. 80 e Tk \ b Z | &Ik T £1%00 230
=] Vi, / = _10i €
L Output; ~ 3-8-160 R TN Thesesizesd
and stereo jack plug. Power Supply 12V N seandard
F £3 43 Plus 24p p.5p. £4. 10d plus  24p verobaards
p. and p. - o
DYNAMIC MICROPHONE MICROPHONE MINIATURE VEROBOARD
UD130HL FLOOR STAND [[ELECTROLYTICS =1y STk Sy
This 5ensmve, quality microphone iz 1-0xF &3v 7o I504F 25Y  8p||24in x 33in 1s 3ip
uni.dir and 13 complete with I'SuF 63V 7p  1504F 40V 13p i P »
mute switch and 20 feer of cable and || Professional. 2-2uF 63V 7p 1504F 63V 15p g.nxnm 28ip 28ip
plug. 100-12,000Hz. Dua! impedance || heavy quality 3-3uF 63V 7p 2204F 4Y  7pi|32in x 5in 31p 13p
6000 and 50k0. weith folding. 4-7uF 63V Tp 220uF 10V 7p{| 17in x 24in 87p &6p
tripod base. 6-BuF 4V Tp 220uF 16¥  8p || 17in x 3§in £1-18 *p
#£4-60 plus 24p p_ & p. Telescopic &-8uF 63V Tp 220uF 13p || Spot face cutter—43p
stem extends Ilgu; =y ;P Dou: 2?3 g :ms. cither Size, p::k of 36—21p
. ) 24l (23 U dge connectors:
MICROPHONE HOLDER ‘c"hfz:,'.'; 15:F 16Y 7p SI04E 4V Tpil 24 way. 0-1 —37ip 36 way, 0-1—48Lp
finish, 15uF v g 330uF 10V 24 way, 0-15—37ip 16 way, 0-15-15p
with swivel (as suppiied wich the mic || Fag IS4 €3V To  330uE I6¥ . ;
above). Fits most tubular mics. and £6-25 plur DaF 1OV T OuF 63V
stands. 57p. 45pp. & p. pF 25V Tp ‘70uF 6- 3v BONDED ACRYLIC FIBRE
224F &3V Tp £70uF B.AF. \'naddm: I‘IBm wulde, 1in :h;ck. The |::dal
TAPE ERASER BEay @ B e B e g
erases a whole reel of Eﬂ; «13 ;P ggﬁ; 6l:¥ — =
rape in seconds. 240V, & L
A, ‘Foll instructions. W Ly e {-‘ggzi; o EO(‘)I::I'{!‘?LS
£2-20 plus 22p 0. & p. 15p qﬁp vy 1: IDOD;F 4 Single, less switch. 15p
ingle, D.P.
POST FREE 4IuF 63V 8o I0004F lOY ;amg:lets:ymzhiw
SCREENED CABLES o O eV IR0, 1BkO, 28k6, SOKE, 100K, 250kE2, 500kD-
Single for mics, audio leads, etc. 3{p vd. 6AuF 63V 13p 1500uF 6-3V IMa, Q
Twin, %t above, common screen 10p yd. 100xF 4Y 7p 1500F 10V —_==
Stereo. two cores, individually l:reened lip yd. 100F 10V 7p 1500F 16V BATTERY ELIMINATORS
Four core with common screen 23p Vd 1004F 25V Tp AERE A suitable for trantistor radios and similar light
Four core, individually screaned 30p 100uF 40V 2200xF 10V iy ST R In 4 240V AC
Coiled screened leads, 20 feet long 1{05 each. 100uF IEP 33004F 6-3V 28D (1 oo Pgs_ﬂe Fora 9y D.C.
h G‘K b 47004F 4V P Py Eon 4
PLUGS
'
e 15ip T CASSETTE OWNERS!
Co-axial 10n
B : : % pin (speaker) I;p TRANSFORMERS s‘\,JrI;th“Ipse:‘n:n‘u‘:ﬂg:r:?r:::g;?::rﬁlvﬁ+ or—E
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D.IN. 6 p 18}p HMH 12 12V, 250mA+ 13V, 250mA. £2-15 + l6pp. & p
13: : 2zmm unscreencd  (0p nitian 20V, 150mA +20V, 1SOmA. B, ":;:s' 2re’ complete with cables and § pin
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Jack, stare B el b LT3 12V, | -5A—%8p plus 280 p. & p. control switch. Fitted 2¢dmm and 3fmm
Jack, “"e:: ,u:,::: e 33: g"’ 'e.r:ﬂ o ZP LT+ 12V, 3A—£1-45 plus 33p . & p. plugs. £2-20 plus 1Sp p. & A
Bhonsielusicion Coaxial flush 100 1| LTE T2200 A, A1 o4 phus 295 p .
Phono, plated matal 13 DN 2°pin (lpgakar) 1lp - 2 PP-%p- || FLECTROLYTICS
Wandar, red or black DN, 3 pin 1op || Multh-tappad IuF 450V 2lp 1000F 50V dép
Banana 4mm, red or black &ip D:l:N' 5 pin, 1807 10p ?‘1730;[:2 0—|2—|5—20—24—30V IA— £2-15 2uF 450V 20004F 25V 43p
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Readers' Bright Ideas; any
idea that is published will be
awarded payment actording
to its meritk The ideas have
not been proved by us.

l'am somewhere at the back of the class when it comes
to electronics so to make up for it | try to be neat when
making your projects. Whilst waiting for the next issue of
Evervoay ELECTRONICS ]| made this gauge for bending wires
to bridge the holes in the matrix boards.

Fdon't know whether something like this is on the market
or whetherit will be of interest buithe one | made heips me.
After bending the shape in aluminium and cutting the slot
the calibrations were found by offering the matrix board
(0-15inch and 0-1inch) to itand marking. The slot down the
centre of the gauge is used for components that are to be
mounted upright:

E. R. Wall,
London, SE7

A similar gauge, of slightly different construction was
Suggesteqd by Mr J. Bayley of Cornwall. This gauge is much
larger and can be used while resting on the bench. One
side is marked for 0-15inch matrix, the other for 0-tinch
matriz.

The gauge is constructed with a wcoden base having
Formica or plastic sides pinned to it (left in photo).

Everyday Electronics, April 1973

1 would like to submit for possible publication in your
Bright Ideas column a cheap and inexpensive solderfess
way of making up circvits before final and permanent
assembly on a board.

Obtain from Woolworths some brass eylets and press
them into a piece of hardboard or Paxolin sheet, holes
drilled to take them. ;

Components, up to about 8, can be secured in the eyelets
using golf tees as shown in the drawing.

E. M. Terrell
London, E15

BRASS EYELETS

1 carry out a lot of experimental work using transistors
and { find the problem of heat sinks and clamping some-
times frustrating. Forfunately 1 hit on the idea of using
Terry Clips for the purpose and these have proved very
satistactory. Using one or two together they look a profes-
sfonal job, hold the transistor neatly and provide a small
heat sink on their own.

R. Rigg,
Rochdale, Lancs.

Could be useful for the General Purpose Ampliifier in this

issye (Ed.}.

I would like to submit two Bright Ideas the first one is
an aid for cleaning the tinned wires of resistors, capacitors
or transistors before inserting them into a circuit board.
A hard pencil rubber with a slit cut into one side about half
way through is all that is needed.

Insert the fead to be cleaned into the slit, apply a slight
pressure with the fingers and stroke the lead a few times.
The lead will be clean and grease free due to the mitd
abrasive action of the rubber.

The other idea is as follows; a drilling jig for power
transistors i.e. GC35, 0C22, etc. Take a “dud” power
transistor cut-off the “top hat" portion and remove the
innards of the fransistor. Punch out the base and emitter
feed throughs and you wil!l be left with an exact drilling jig.
The same thing applies to oid coil bases etc., cutthe bases
off and keep them as drilling jigs forany future projects.

P. Screeney,
Shefford,
Bedfordshire.

Pleate Note: this column is intended for constructional ideas
and Ideas relating to electronic construction. If is not our
intention to publish circuits of any description.

All items submitted should be original and not previously
published. If similar ideas are submitted by two or more
readers the first racoived will be published.
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DEMO GIRGUITS

By MIKE HUGHES

The Phase Shift Oscillator

gry frequently one needs to be able to
V produce an audio frequency sine wave—
perhaps as a signal generator or as part of a
piece of equipment. This month’s circuit de-
scribes a very simple circuit that will produce a
good quality sine wave of a fixed frequency
using only resistors and capacitors to set the
frequency, as opposed to large inductors.

In principle the oscillator can be designed to
give an output from one cycle in several seconds
to several kilohertz. To demonstrate the opera-
tion we shall design it to give a signal in the
middle of the audible range and show how it
can be modified. The active part of the circuit is
called a phase shift oscillator.

FEEDBACK

When a transistor is operated in a common
emitter configuration as a simple amplifier the
output signal at the collector is 180 degrees out
of phase with the input at its base—in other
words when the input signal goes in a positive
direction the output goes in a negative sense. It
may sound a silly application, but if the output
was connected back to the imput through a
capacitor the signal fed back would negate the
input signal and the level of the output would be
reduced; this is called negative feedback and it is
frequently used to help control the gain of an
amplifier.

If the first stage of amplification is followed
by a second, identical amplifier, and the output
fed back from the second stage to the input of
the first, the fedback signal would now be “in
phase” with the original input signal (because
the second transistor inverts the signal back to
the way it was originally): The second transistor
has ‘given a further 180 degrees of phase shift
and brought the signal back to where it started.

The fed back signal now enhances the input
signal and the cutput will become greater faster
until it reaches close on the supply voltage and
the increase in the output starts to slow up
(positive feedback). This means that the posi-
tively fed back signal starts to reduce and the
output starts to fall. This fall is fed back and
becomes self sustaining until the output level
reaches a minimum.
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This principle of positive feedback is used in
most self sustaining, free running oscillators. To
get a circuit to oscillate at a known frequency
the components used in the positive feedback
loop must be frequency dependant. These com-
ponents (they could be resistors, together with
capacitors or inductors in various combinations)
allow feedback to occur only at the frequency
we have chosen.

PHASE

" In the case of this month's circuit the fact that
if a current passes through a resistor and
capacitor in series with each other there is a
difference in phase between the current through
the resistor and the voltage across the capacitor
is utilised. Look at the simple resistor, capacitor
(RC) circuit of Fig. 5.1. If the input voltage

C

S | o

Vin R Vc,m

O
Fig. 5.1 Simple RC circuit.

starts to rise slowly (equivalent to a low fre-
quency) the output will follow it but will be
delayed by the fact the capacitor is, in effect,
charging up through the resistor to the input
voltage; if the input starts to fall again the
output wiil follow but there is another delay
because the capacitor is in effect discharging
through the resistor.

The delay is governed by the time constant for
the resistor and capacitor in question. At very
low frequencies the delay approaches a quarter
of the period of the input signal, i.e. when the
input is maximum positive the output will be
passing zero, and when the mput is at zero the
output will be passing maximum positive.

At very low frequencies capacitors show high
reactance and therefore the impedance of our
circuit is quite high while. the value of the
resistance may be quite low; this means that the
potential divide effect of the circuit is high and
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i Reads 0-9 and decimals
HARLOW, ESSEX | TYPE 3015F (Gaea Sheet on request)
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0 callers Please. VEROBOARD
(Formerly €. R. HADLEY) Phone: HARLOW 37739 ON LY £1-50 ; !ontlg: lglll‘ix
All our stocks are brand new with money back refund, L, G LA B g: x g: ﬁ;
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B S SHORS BDI21 0%k b Tiisea aiobldoosi  43p | 16 OIL Sockst (ol aes = BY =
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MULLARD POLYESTER CAPACITORS C280 SERIES 3 YOLUME CONTROLS H 2
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- 2, - . 0 » 81p. O , 18p. 1:5; F, g0p, 2-2uF, O he os 13
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MULLARD C437 SERIES 240y or 1107 1—4 5p, b plus 43p each. ““b'gﬂu'g L T'ack of 10
100740, 160723, 250716, 400110, 64064, B0D/4, 1000/2-5, Dp. 100,64, 160/40, 250/25, 400/16, | EAREON SKELETON Plastic BC109 50p
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7 ELECTRICITY(Svols) §
ELECTRONICS(©vols)
TELEVISION(Svols)

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

GUARANTEE

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money will be re-
funded byreturn

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP_

I Please find enclosed P.Q./Cheque value £............
| BASIC ELECTRICITY 5 parts £4:50 []
. BASIC. ELECTRONICS 6 parts £5:40 [J
: : BASIC TELEVISION 3 parts £3:60 [J
My only regret is that I should have pur- | Tick Set(s) required. Prices include Postage and Packing.
3

The saries

will be of #x-

i ceptional value in
training mechanics and
techniclans in Electricity.
Radio and Electronics.

WHAT READERS SAY

These manuals have played an important
part in my carcer. K.W. West Drayton.

chased these manuals years ago. Rk 2
C.B. West Wickham YOUR 1009, GUARANTEE. 1f after 10 days examination you decide to

% return the Manuals your money wili be refunded in full.
1 have studied many books but have

learned more from Part One than from NAME ... .ccnnean P e L RS Eoremnimiin = wel e ey o 11 o ias i izt et
anything else. B.A. Reading. BLOCK LETTERS

These books create a sound basis on which FULL POSTAL. wcooterireerisiimaeamiasassarmbasatierrinassatesmatsnietiarsaresssasarses
to build a successful future, ADDRESS ..... T I

R.G: Gt. Yarmouth.

POSTNOW FOR TH/S OFFER?
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the output voltage will be very small at low
frequencies. If the frequency of the input signal
is increased, the potential divide effect becomes
less and the output signal will be larger, but the
delay between input and output becomes less.
Using three such RC circuits cascaded into

_lC

Vout

Fig. 5.2. Three RC circuits in cascade.

each other (Fig. 5.2), there will be a certain
frequency (depending on the values of the
respective resistors and capacitors) when a phase
delay of one sixth of the waveform’s period for
each of the three stages will result (this is
equivalent to 60 degrees phase shift). If all the
resistance values are the same and identical
values of capacitance employed, this frequency
will be the same for each of the three stages.
Each stage contributes 60 degrees of phase shift
and therefore at this single frequency the
resultant phase shift is 3X60 or 180 degrees
between input and output; lower frequencies will
give more shift, higher frequencies less.

The important fact to grasp is that there -is
only one frequency that will give 180 degrees
phase shift. Remember, though, that there is
quite an attenuation caused by potential divide
effects at each stage and therefore -the output
will be very much less than the input.

OSCILLATOR

By connecting the phase shift network to a
simple transistor amplifier between the output
and the input, for one frequency only a signal

that is in phase with the input will be fed back
and this will give positive feedback. Although the
feedback signal is attenuated by the network
the transistor acts as an amplifier and, provided
the system is correctly designed—with sufficient
current gain—the fed back signal will drive the
output harder i one direction or the other
(depending on which part of the cycle is con=
sidered).

Without going ini¢ the mathematics of it a
current gain of at least 29 is required to get
assured, self sustaining oscillation. Below 29
and the circuit will not oscillate; above 29 and
the output waveshape will be distorted because
the tranmsistor could saturate. The critical fre-
quency that undergoes 180 degrees phase shift
for the network is given by:

1
Ir X R X C X /6
where R is in ohms and C in farads.

DEMO CIRCUIT

A working demonstration circuit is shown in
Fig. 5.3; the phase shift network is clearly seen.
Notice that R4 (the first resistor in the network)
doubles as the collector load for TR1. The
frequency determining components R4, R5 and
R6 together with C2, C3 and C4 should all have
the same values for the above equation to hold
true. The bias circuitry for the transistor is
calculated to give a d.c. output that is approxi-
mately mid-rail when considering R4 as a normal
collector load. The freguency of oscillation for
the circuit shown is:

f(in Hz) =

i
2 X 7 X 10,000 X 0-0000000022 X /6
which is approximately 3 kilohertz.
By substituting a different set of capacitors
(remember they should be of equal values) the
circuit can be made te work at lower or higher

Fig. 5.3. A working demonstration Phase Shift Oscillator:

PHASE SHIFT OSCILLATOR

LOUDSPEAKER DRIVER
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frequencies. Theoretically the values of R4, RS
and R6 could be changed but it would then be
necessary to recalculate the bias compouents.
Transistors TR2 and TR3 do not play an active
role in the circuit; they are only there to couple
in the loudspeaker to provide an interesting
audio output. Ideally the overall current gain of
the transistor amplifier (TR1) should be 29 and
this can be set by adjusting VR2; it should be of
the highest resistance value that will maintain

oscillation, reduce it to zero and you will see
what we mean by the distortion of waveshape
as the transistor starts to saturate.

If you have some 14F (non electrolytic) capaci-
tors to use as C2, C3 and C4 the sinusoidal output
can be monitored by substituting the loudspeaker
and C5 with a d.c. meter as shown in Fig. 5.4. The
frequency should be slow enough to give a
measurable reading.

Next Month: A simple bistable.

Ruminations
By Sensor

i

“It was all right last night”

I have recenily spent some time
“on the other side of the fence”—
that is, on the retail and servicing
side of electromics, after very
many years in manufacturing. It
is often strange to hear the lay-
man (or laywoman) try to des-
cribe what is wrong with the
television set.

Phrases such as, “There can’t
be much wrong, it was all right
last night” “It's vibrating and
buzzing and I'm afraid to touch
it? are very commonly used;
though the rather startling “it
went of with a bang and I
switched it off” is not unusual.

The *“knowledgeable” customer
tries to be helpful—“it’s the pic-
ture valve,” or “the volume con-
trol’s faulty” or even “the tube’s
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gone”—this was a colour tele-
vision that merely needed tuming
in. This customer became quite
rude and abusive when politely
asked why he thought the tube
was faulty.

To the man in the street a
“ypansistor” is a small portable
radio and therefore faults occur-
ing in television or radio are
usually attributed to picture
valves, power valves and sound
valves. How easy would be the
serviceman’s lot if this were so!
It is interesting and often amus-
ing to receive a service call from
a customer and then to read the
serviceman’s report on the set in
question!

What shall we see when the
public become familiar with inte-
grated circuits? “It’s the blue and
yellow ic.” or “the p.c. board has
gone” or “there’s nothing lighting
up in the back.”

Then there is the hopeful opti-
mist who comes into the service
department with- half a dozen
valves wrapped in newspaper,
after these have been tested and
replacements purchased for the
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weaker ones he would usually,
after a day or so, ask for the
service engineer to call. For the
time taken to restore the circuif
to its original configuration, sub-
sequent to his attentions, and to
.diagnose the fault to a leaking
decoupling capacitor he ends up
with a fair bill, but perhaps he
has enjoyed himself!

A Bag of Mystery

I was invited to attend a Burns
Supper and perhaps it was the
guantity of whisky flowing but 1
thought how much alike are the
integrated circuit and the haggis,
that “great chieftain of the pud-
ding race.”’ Each containing many
things and each in its proiective
encapsulation. When surrounded
with its supporting componenis—
the haggis with its neeps and
tattes and the ic. with iis
resistors and capacitors—what
joy, what satisfaction from those
perfections of man's achieve-
ments.

But 1 have yet to hear an
address to the i.c!
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For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assernbly at your end has remained the
same — there has been no aiternative to a saldering iron. New for those who prefer
not te solder, there is an alternative — Project 605_ :

in one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one — Masterlink — which contains alt the input sockets and
outputcomponents you previously bought separately. Alsc in the Project 605 pack
are all the inter-connecting leads. cut i length and fitted at each end with plugs
which clip straight onto the modules, aliminating soldering completely. The pack
contains everything you need 10 build a complete 3C watt stereo amplifier together
with a clear well illustrated instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together — the work
of a few minutes.

Your hi-fi systern will. as we said, match the finest in the world and you can add to
it at any time 10 increase power or extend the facilities. For example a superb sterac
FM Tuner unitis obtainable for only £25.

Buaranlee It within 3 months af perchasing Prject 605 ditectly from os, you are dissatisfied with i we will refund your
money #t 0¢o. Each module is guaramead to work pertactly and should ary defect 2rita in normal uta we will
SRIVICE it ot once and without auy cust ta you whaisoeves provided thar it is rarumed 1o us within 2 years ol the
puichasy date. There will bo w small charge for senvice thereafier. Ko charga foc pastage t surfzce mail. Air-mail

charged a1 cost
- ] - Sinclair Radionics Ltd., London Road..
Elr-':IEIr_“ St. Ives, Huntingdonshire PE17 4H.J.
Telephona : St. Ives (04806) 4311
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| ~ Sinclair
 Project605 B
- the new simple
way toassembile |
Sinclair high fidelity |
e modules

Specifications

Qutput— 30 watts music pawer (10 watts per ¢hannel R.M.S.into
30).

Inputs—Mag. P.U. — 3mV carrect to R.LAA. curve 20-25.000
Hz £ 1dB. Ceramic pick-up — 50mV. Radio — 50 to 150mV.
|Aux. adjustable between 3mV. and 3V.

Signalto noise ratip - Better than 70dB.

Distortion — better than 0.2% under all conditions.

Controls — Press buttons for on-off, P.U.. radio and aux. Treble
+15 1o —15 dB at 10 kHz. Bass +15 to —15 dB at 100 Hz.
Volume. Siareo Batance. o

Channel matching within 1dB.

Front panel - brushed aluminium with black knobs.

Project 805 comprises Stereo 80 pre-amp/control

unit. two Z-30 poyver amplifiers. PZ-5 power suppiy A
£29.95

Ta SINCLAIR RADIONICS LTD., ST.IVES. HUNTINGD ONSHIRE PE174KHJ

unit, the unique ngw Masterlink, leads and instruc-
tions manual completa in one pack. Post free
Pisase send Project 605 post free [[] Details and list of stockists [j

for which l enclose £23.95 cheque/moneyorder/cash. EE4'/TI
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! CHIP RADIO

Ferrantl's Iatest deviee ZENAl4—glve
better than Yy wi
technical notes and circuits. £1-25 each. .0 tor K11,

Hi-@ TUNER COMOPNENTS

For experimenting with the ZN414.

EIT NO. 1. Pleasey Miniature Tuning Condenacr
with built in LW wwitch and 37 ferrit slab and
litz wound MW cofl. 65p. 5

EIT KO. 2. Alr spaced tunlng condenser §7 ferrite
rod litz wound MW and LW coils, 859

EKIT NO. 3. Air spaced TC with sjow mothn
drive 8~ ferrit rod, with itz wound LW and MW

resulta
ith

coils, £1.
EIT EQ. 4. Permeability tuner with fast and
plow motlon drive and LW loading coils, 45p.

12 YOLT I{ AMP
POWER PACK
This comprises  donble-
wound 250/240V mains
% 4 transformer with full wave
f, rectifier and 2000 mfffd}
smoothing. Price £2-00 +

P- & p. 20p.

Heavy Doty Mains Power Pack. Quiput voltage
adfustable from 1540V in sieps—maximum
load 260W-—that 18 from 6 amp at 40V to 15amp
high power heavy duty

us¢e. Qutput
voltage adjustment js very quick—simply inter-
| change push on leads. Bilicon rectifiers and
smoothing by 3,000mF. Price $5-78 plua 65p post,

BALANCED ARMATURE UNIT
500 ohm, cperates 33 EDSAKLT OF IMICTo-

phone, 8o usatul in intercom OF timilar )
circolts, 33p each. £3-50 dex. 203
(%)

MUSIC ON TAPE
A further buy cnables us to offer thesc at an
eaven lower price—namely 86p each or & for
22-50. Bend for Mat of titles. We can't reveat
when #0ld ook

FIRE ALARM BELL
Maing operated. Really loud ring 8™ gong. Slze
approx. 127 x 6% x 4¢". Buitable outslde ar
inaide. Heavy cast ease with 3% conduit entry.
Made by AF.A. Overates off 200/240¥ AC.
2375 plus 60p. 3

5 ANMP CHANGE OVER CONTACTS 8p each.
16 amp. Ou/Of 10p each 18 amp. change over
15p each. ULTRA sensitive 5 amp. change over
80p each. 10% off §f 10 of & type ordered.

FLEX CABLE SNIP

3 core heavy circular T.R.” —aterpraof flax, Ideal
for running dewn tbe garden to pool or shed.
1-5mm cores (5 amp) 100 yard coils £4-25 plus
carriage 75p up to 200 milca. £1--300 miles
£1:50—500 miles.

20 WATT INVERYZER
fmart and B For van or

etc. Will light a 2{t. 20 watt standard fluorescent
tube from a 12V car battery, carrent approx. 2A.
Very well made unit ueing dle cast chassis,
Bize 11" x 2" x 1§%. Pricc $6-50 complets
with lamp holders and imbe cllps.

MAINS RELAY
BARGAIN
8pecial this month are some single,
donble and treble pole changeover
relayy. Contacta rated at 1B amps.
Qperating coll wound for 240V. A C,
Good Britlash Make. Upused. Bize
approx. 1§ x 17. Open construction.
Single jole 25p each
Trebla pole 36p each

QUICK CUPPA
Mini Immersion Heater. 350W. 200/
240V. Bofle full cup in about two
minutes. Use Any socket or lamp
Have at bedside for tea,

baby’'s food, etc. #1285, post and
fpanrancs 20p. 12V car model also
available. S8ame price. Jug hester
also available 41-50 plus P. & P, 20p.

DOOR INTERCOM
Enow who iz calling and spesk to

- 8imply plugs
together. Originally sold at £10.
Special salp price 28:50 phua 20p
poetage.

DIGITAL DISPLAY
Panel mounting umit
measuring approx. 3jin.
x lin, % 1}lo. deep.
Rize ot the display aper-
ture i{s approx. 1}in. X
1lin. Light up to (-9. Ex
equipment but unused
snd in perfect order.
Price £1 each.

10 ANWP. DIMMER CONTROLLER. For the
contro} of lighting on stage or In studic or for
the conttol of partabla equipment in workmhope
ete. This han two 12 amp. socket cutlets. Each 18
controiled by s 3 amp. eolld mate ~egulator.
‘The overall length Is 177, width 34 and depih 1§”.
¥n the end isfitted a master onjoff switch it ‘leator,
Iamp and fnse. Price £7-50.

ZPM—MODULATION MOTOR

Hatchwrll Esentiaily a reversible geared

internal limit switches to stop it at the end of its travel.
Bizc approx. 67 x 6% X &}* and weighing approx. 10 lha
This is extremely powerul and would 1ift » heavy door or
open a lang line of ventilators, To operste this motor
put the 60 cycle sup;

For instance a

Fon
ply through a cbange ower switch.
thermoatat with change-over contacts could

anfomtically regulate the temperature in a growing hooss,
P Farraduated

chicken hatchery etc.
0-10 shows the state of open or close. Also i

A 1ndigasar on the mo
iy ftted 18 & verisbd

PRESSURE SWITCH
Contalning & 15 amp. change over
itch by a diaphragm

Swif diap
which in turn is operated by alr
a metal tabe.

The operating preasare lo adjustable
‘bat is set to operats in approx 10 in. ,
of waier. These are qulté 10w pressure devices and
can in fact be operated aimply by blowlng into
tbe Inlet tube. Original nse was for washing
machines to turn off water when tub has reached
correct level bat no doubt has many other

wires from this to a voit meter would give a remote indication of the open of
close position. A very expens! su ot if both direct from Baichwell, our price
oomplete with step down Transfurmer is £15.

CENTRIFUGAL FAN
m upenmw;i‘;grbo blower ty-pe.‘ Preased stee] he

TWENTYLITE

jousing
ler, Motor 181/10th h.p.

feo
gtving conslderable alr flow but virtually no nolse. Appros.
4l tronking

mensions
103 X 4iip. £5 05 plua £} post and instrance.

10iin. wide ¥ 1Zins. dia ontlet into

Fluoreecent lighting unlts with polyester choke and finished white enamel.

2tt model, Ideal kitchen,

bedroom, haliway, porch, loft etc. With tubse

assembled ready to Instal, £1-88.

THIS MONTH'S SNIP

PSYCHEDFLIC LIGHTING can be yonra with our
maing motor driven cam switch. 8 cams drive 8 gwitches
glots in cams make and break 10 amp contacts &8 they
rotate. Hundreds of combinations poesihle to give all
sorts of effects. Bwitchea can handle more than 10kKW
of lightlng. Ex-equipment but in good working order.
BSp each ploz 20p post and insuranoce.

PROCESS TIME CONTROLLER

Made by Bmiths. Motorised and mains driven in
matal casc with glass trout and chrome surround.
Covers & period of 18 hours, During this 18 hours
the controlied device can be made to switch on
for a period of 10 minuted to 3 houra. Frobable
cost from Smiths over £8. Bpecial mip price
£1-80 plus 20p post and insurance.

PAPST MOTORS

Est. 1/40th hp. Made for 110-120 volt working,
together our

two of these work Ideally

240 volt mains, A really besutiful Motor, extremely
quict ronning and reversible. £1.50
one 23p, twn 28p. 230~ model 23,

Made by Smiths,
CLOCK\WWORK, Ideal for mounting on rack or shelf
or can be built into box with 13A socket. 2 completely
adjustable time periods for 24
contacts will swltch circuit ou or off during these periods.
I8-50, post and Ins. 23p. Additicnal time contacts 50p

24-HOUR TIME SWITCH
these arc AC mains operated NOT

hours, 5 amp changeover

ing. but
oft standard

each. Poatage

RADIO STETHOSCOPE
Easlest way to tanit find —traces signal from aerisl
to speaksr—when algnal stops you've toond the

tanit. Uss & on Radlo, TV
g — com-

amplifier, anythin,

plete kit comprises two special

transistors and

all parts incho-

ding probe tube abd ¢rystal
earpiece. £3—twin stetho-
st Instead of earplece 76p

extra—post and ina. 20p.

MULLARD AUDIQO AMPLIFIERS
Al in modyle form, each ready buiit complete with heat sinks and connéction

tags, data supplied.

Mode] 1158 300m watt power output 75p.

\ Model 1172 750m wat power culput 85p.
Model EPB000 4 watt power oulput X1-45.

EP9001 Btereo pl'z.mp £1-85

104, discount if 10 per {ype or more ordered.

DIGITAL COUNTER TIMER

Very stable and reliable crystal con-
trolied cireult. Capable of work in excess
of 15 ¥Hz. Censtruction simplified by
nse of 13 integrated clreuits. Complete
£88-50 or construction

kit with case
data and prics list 50p.

TIME SWITCH
Smiths mains deiren clock with 15 amp switch, also note®
showing how youn can wake up with music playing, keitle
bofllng or ¢ome boma to 8 warm house, warn off hurgiars

1 HOUR MINUTE TIMER

Made by famous Bmiths company, these have a large
clear dial, size 44ln. X Sjic., which can be sct in
minutes up to 1 hour. After preset period tho beil
rings. Ideal for procéssing. a memory fogger or, by
adding simple lever, would operate micro-switch. £1-15.

800deg. F.

5 PUSH BUTTON SWITCHES

Mains, gtitable for apdio or RF. Each switch
rated at 250v. 15 amps. 1st (black pnah button)
closea 2 eircalts, 2nd (white push button) operates

ane change-over, 4th (white push

one clrcult. Notc: all dopresstd buitons remain
down untll cleared by the 5th (red bytton).
Further notc: It ir & relatively easy job to alter
the poaition of the tags thus making the

suit your circnit. Fltied with 3 white, 1 red and
1 black button. 30p each or 10 for 22-70.

SA 3-PIN SWITCHED |5 0
EOCKETS i
An excellent opportunity to
make that bench dis board yon
have needed or to stock np for
fnture jobs. This month we
offer & Hritish made (Hicraft)
bakelite flush monnting shut-
tered switch socketa for only
50p plus 1Sp post mbd !Insur-
ance. {20 boxes post trec.)
CAR ELECTR
Fits In placa of clgaretis lighter
Uselu! method of making =

electri
10 for £8 42.

EXIT SIGNS
One of our customers has
pointed cut how caslly cor
box slgns can be converted
to exit . Tbese are
illuminated, having & 20W
fiuorescent lamp with axso-
ciated coatrol gear, The frunt le very thick, clear
plastic. Directly on to this you can wtick down
the letters avallable st most gtatloners. Thert L&
room inside the box for & bettery sad low volt
1amp in the case of power failure. Size of aign s
Gﬂ.l;ﬂgh x 14in. wide x 5in. deep. Solldly made
from shect stéel and hammer finished b enamel.

Price £3-50 plus 50D carriage per 200 mllce.
5%, SPRING COIL LEADS
g

7 Am fitted to telepbanes, 4 core
S 16p each, 10 for £1:35. 5 core
= 10p each. 10 for 90p.

SLOW MOTION DRIVES
FPor to tuning densers ete. One end
$in. abaft, the other ¢nd fita to a in. shatl with
grub screwn. Price 25p cach.

LARGE PANEL MOUNTING
MOVING CCIL METERS

Size 5in. % 4in. Centre zero 200-0-200 micro AmMp.
Made by Bangamo Weston. Regular price prob-
ably £8. Our price £3-50.

A.C. AMMETER
0-5 amps. fSush mounting—movi
equipment but guaranteed perfect

CIRCUIT BOARDS

Heavy copper on 3/32 paxolin shcet. ideal for
making power packs ctc. aa sheet is very strong
and thick enough to allow copper to be eut away
with hschksaw blade. 5in. x Sin. Ep each
15in, X Sin. 88p.

SKVA AUTO-TRANSFORMER

In ventilatcd sheet stect case—tapped 110v-140v.
170v-200v-250v. Bx equipment but guamnteed
perfect. £15. carriage at coet.

PP3 BATTERY CHARGER
Almost 3 timea the lLife can be -

Iron Ex
21-50.

you te-charge it from the mains
—this read¥ to use charger with B
instroctions only 50p

SUB-MINIATURE MOVING

CcOIL MICROPHONE =

as used in behind the ear deaf aids

Acts also a8 sarphone, size coly din. X $in.x §in.
price probably £3 or more. Our price £1.

Note these are ex equipment but if not In perfect

working order they will be cxchanged.

PROTECT VALUABLE DEVICES
YROX THERMAL RUNAWAY OR OVER-
HEATING

“Thyristors, rectifers, transistors,
. which ust heat-sinks can

by baving thermostata in ngt-“r
ts on the csalng.
T atat has d dial for

contact a
setling between 90deg. to 190deg.F. of with the
dlal removed range setling Is betweez B0 to

Price 750

krep pets warm, halve your heating bill, ete. -85,
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KITS FOR PREVIOUS PROJECTS

Tnleas otherwisa stated, kitsa contain clcctmme
paArts only. The case and speciat items can
ohtained iocally. Also batisries are not lnduded.
Eita may be returned for refund if construction
bhan not been staried. We rezerve the right to
substitute shonld be
protracted a0 as Lo aveld undoe delay.

HOMPY. SENTINEL
“Ward off the unwanted introder”—No elaboraie
setting up or wiring required. Kjt of parts £3-95.

T S
u and your o ent. is
blnckcg:?ﬂ suitable for Quiz games and reaction
iesting. Kitol parts 95p

RECORD PLAYER
Good quality st & ressotnalle
for clansical

ee—good chough
records and pop. 80.

it of parts 35
WINDSCREEN WIPER OONTROL

‘Wet dirty rosd —Drimle—Fog—8mcared screen—
Scraping  wipers—ocombat these with add-on
wiper control Kit of parts £2-26.

FUZZ BOX

Add weird and interesting effects to gullar

* playing with this =olid state Fum box. Kit of
parts £8-25.

PHOTOGRAPHIC COLOUR YEMPERATURE

METER

Must for colour photographer get the colours

rlgm. gives qulr.k indication ur nllus DECCSERTY
any light. Can be nsed with

numdar tudlollghﬂng xltolpamlau,

ASTROX M.W.EADIO
A mimpla MLW. reflex circuit receiver—easy Lo
build. £3-09. :

REXOTE TEMPERATURE COMPARATCR
l(nmrel um!l umpenmve changes In uqmd.u or

ﬂ.d.lul]yconh’ollcd rooma etc. Kit 3475, s

RAIN WARNING ALARM
Eeep your washing dry with ithis suiomatic
alarm device Kit 51-§§.

WAA WAA PEDAL

Add excitement and sound vibration to your
music. Kit.£3-25.

ELECTRGLAUGH
Lavghier simulator also useful electronic alarm.
Eitsof part £2:00.

80IL MOISTTRE METER

l-ny plants are killed thromgh o
mlurmum-nﬂmommumutdepm =

probsennbel:ﬂ, bestde ths plant
indicator I'Emo'dy housed could monitor -vnl.l

plants. Kit £3-50.

mmuﬂ for fault Anding in
radjos and amplifiern, Kit £1.

BABY ALARNM
Eeep 8 check n the kKids—this deviot wiil give
Fou peace of mind ss you watch T.V. Kii £4-50.

SIMPLE C.
Teaching udg mu.luplsmljnn—qn be aped for
quick checks. Kit $2-75.

POWER SUFPLY UNIT

Just right for td.in; low voltage clrcuits—a
simple stabilised supply providing 0-16 volts
1.C. contlnuoualy vaziabis. Kit #4-75.

NETAL LOCATOR
A aimple easy to construct seltconisined metal
loedm-givtunmcmmm:on of buried metal.

Kit 3450
AUDIO TONE GENERATOR
Makas elactronl ore range from 50—

2000 hix. B, i dy
E ed # with ta)
Feoarier W da pa e T wee *
LIGHT TO 50UND cormm

Produces an audio tone—the of which
is dependent on the light level xlt“ﬂx

SEAYER INVERTER
Provides 240v 50hz from 12 volt car battery—
gives approx 10 watis which is enough for most
akavers. Kit 23 63.
Blw!.mmc‘ol(‘ego mn pul
nolne  w u frquzn

onntinuguely varisble from 46— 3

minute. Kit S1-98.

iﬂ:ﬂﬂlﬂliut:‘!! LIGHT METER
imple mater for use with lens
Teflex catnera. Eit £3-85. ik ar

MEDIUN AND LOXG WAVE RADIO TUNER
A mmrule radio tuoer fozr use with almoet .any
Arplifier. Kit $2-95.

IXFRA RED BURGLAR ALARN

Uses an invisible, refiected beam to deteet in-
when beam i intercepied—-a power

output 1s switched on for op to one minote.

Kit 83-85.

INDICATOR AUDIBLE WARNING
BEDSIDE LIGHT DIMMER
GENERAL PURPOSE AMPLIFIER

To racsiva parts for these and other projects featured in this
issue sand quoted approximate amouat any cash adjustment
can be made (ater.

THYRISTOR LIGHT DIMMER

Domestic model for any lamp up te 230 wait. Mounted on
switch plats to At in place of standard switch, Virtually oo
radlo interfeeences. Price #2.85. Industrial model up to
5 amp (1250W) £3.

DISTRIBUTION PANELS

Just what you nced for work bench or lab.
4 X 13 amp sockets in metal box to take
standard 13 amp fused plugs and onjofl switch with neon warning Ught Bupplied
complets with 5 feet of flex cable. Wired up ready to work. £2:-25 plun 22p P. & T.

PORTABEE 'ELECTRIC

Very superior quallty made by a
{amous Dutch toolmaker. Model
No. ABM 830

key, also separats side handte and
bammer facility for dealing with

wouls £15-
8995 similar model but without the hammer attachment £7-85. Have
either model on approval for 7 dayz.

\ am lI.Germnyheuaed for Mononrsmmulcor

case, :peu.‘h.
gum%fc‘dn of ‘appuqnumu. requen mpo:ua S0Hz-16kHz,

. notes.
FREB all purchasera receive Mullard booklet “Do It Towself Stereo™ tells all
¥ou need to know to bulid your own stereo stystem. Wrile today to avoid
mlealngy this terrific offer.

CENTRIFUGAL BLOWER

‘Minlature malns driven blower ceatrifugal type blower
unit by ‘Woods. Powerful but speclaliy built for guiet
Toccially Dol ok Rotse bearinga. Overit sie 417 X ¢

low no! Vi wize bl
x 47, When monnted by fiange, sir is blown into the
squipment bot to Wk alr out, mount It from centre
cal equipment or
flm drying cabinet or for

removing flax amoke when soldering ete. eic. A real bargain at £1-

INTEGRATED CIRCUIT BARGAIN

4 WATT AUDIO
AMPLIFIER
Warh oft dry batterles, car or mains power
pack. Only £1-85. This low prics posaible oniy bwmu
the make [ over produced. Unrepeatable once stocks

€D CAR IGNITION
This vstem which has proved to be amazingly
eficient. We offer kit of parta as P.W. Cirenlt
4595 plos 20p p. & p. Deinre model with pre-
circulit board IUBS. Whken ordering pleas
1or poei

KITS FOR PREVIOUS PROJECTS

CONT. FROM LEFT HAND COL.

CASIETTE TAPE POWER SUPPLIES

Two units to pmn:r A camsotte tape player or
recorder ope from the mains Prics £2-256. Two
from the car baticry—pricc £1-25.

REACTOMATYIC
A:ucilonlatlnggnmemtanﬂmbcnquh
angwering indicator. Kit £3-00

m.mncmxommr
A humane mouse tfAD—cats:
th:tyoumnremthemhth:puk.thﬂiﬁ

TRARSISTOR TESTER

A rapld tester for checking most transisiors—
tests transistors In an osciliator circoit and given
audible Indication of goodaess. Kit £1-85.

RADIO CONTEOL TRANSMITTER

A simple ringle channal rancmttter for the radlo
control af boais, seroplanes and other modeln
Kit £5-50.

RADIO COXTROL RECEIVER
A =ingle Faper
work in with above uansmm Hit 53 00.

BIT BAVER
Pralongs life ol soldering front bit—prevents
pltting Kit £1-71

ICE WARNING DEVICE
A device that ¢an be set 40 indicata ‘ice’ conditions
or stmllar temperature levels, Kit 41-60-

AUDIO COLOUR UEIT

Add a colour dimension to your sadio equipment.
This unit will moduiate three lamps in accard
with Bass—middie and treble notes of any muaic.
Kit of parta £3-50.

TH.P. T.V. ARRIAL
Aalmpleaeﬂﬂ!orﬂ.ﬂ.?.bmptlmoum
band could mp!

Kit £1-50-

DANP LOCATOR
Esaily carried in your pocket this littie unit gives
visible indleation of damp. Kit £1-15

ENLAROER & BXPOSURE
For D.LY. photographer 34-50.

EGG TTMER

Simple timer with audible waming. 2875

NEOX NOVELTY
modern

device £1-50.

100 yard oofls—aingla strand 24 gange copper
P.V.C. covered. Avallable in popular colours:—
75p per ool

8'!-'1 PM_SFEAXER
15 ohm—#1-50. This is & good quality speaker by
a famous malkez. High flux ldeal for uat with ont
Mullard 4 watt amplifier.

£ GANG TUNING CONDENSERG.
500pf each section ideal for tranamitter or com-
munications receivers. BB

RECTIVIER PANELS

Contatn 4 of IN40 (400v) wire ended rectifiers, a
mmmmmcmtwmm
belleved low. Also ¢ xmall watlage reslstors at
only 18p each, which is less than maby shops
charge for one of the rectifiers,

A punel of integrated cireuits made by the famons Pleascy Company. A once-

ime offer of Micr devices well below cost of matufacture. 8 TRACK TAPE HEAD
mwoeleonmmﬁIc--unewudpumec.ﬂ:wmdcﬂm,deﬂmdynm for 7 or 17 tape. This is & bras encased ta]
sub-standard ar -umd..4oxmmumun¢|eammneh1po! bead and approx. {7 x §7 x 7. Bulst-
The 5th is 8 monolihic NPN matched price of parcel well over 45.  Ance In approx. 20-0-90 ohms. Thest heads are

pair. Begplar
of the 1Cs are tocluded and o addition you will receive &
Hst of many different ICs available at bargain prices £6p with circuits
and technical dats of each Complets parcel only £1 post paid.
DONT MISB THIS TERRIFIC BARGAIJ

GOOD COMPANION

We cap now offer thess sgain in i.c. version uaing Ferrantl
ZN414 and Muilard AP Modules 1172. Excellént tant
wood cablnet. Cabinet size approx. 11in wide x 8in. high
X 3in. deep. Complete azsembly instructions £5-75 plus
25p post and Ina.

MIGHTY MIDGET
Frobably the tiniest posaible radio, as dencribed in Practical Wireless, January
*73. Ali electronlc parts £2 post pald.

DRILL
CONTROLLER

NEW IKW MODEL

Electronically changes speed from approximately 10 reve.
10 Full power at all speeds by ﬂnger

Kt inciudes all parts, case, everything an

£1-50 plus 18p poxt l-l'ld insurance. M up modal algo
svaflable. £2-25 plua 13p poat & p.

TEREMS:—10% discount if ten of an {tem
ordered, sehd poetags where quoted —other
ta-ms, post free if order for these over £6-00
" otherwiss add 30p.

e

J. BULL (ELECTRICAL) LTD.

{Dept. E.E.), 7 Park Street, Croydon CRO IYD
Callers to: 182/3 Tamworth Road. CROYDON.

beautifully made bal we have no technical data,
l.lnhmeonlya]lmmdqmuty.l’ﬂm“meh
or 10 for $45.

RECORD mmummm
Individual prices of these are
2Mmdpuybad:hudnupmh.
£ track record playback beads 85p each.

arc als0 avallable stparately—
2 track 15p—4 track 25p.

AC CONDENSERS
In sddition to the normal tats a8 motor starters,
factor

voitage.
1-6 m?d 400v 5p 5 mid 570v 80p 12mtd 2507 20p
2 mid 440v 30p 6-95 mid 250 15 mid 250v BOp
3-4 mfd 440v 40p 80p 20 mid 2756+ D0p
3-5 mid 256v 30p & mi& 250v S0p
8 mfd 440v 25p

TINIXST AUDIO UNIT
Anhau;honlyc.hn.:’mealnuln(:::mbemm

oonmmdbatteryeommudnnmyn
dynamic earpiece. All in & Plastic case Mada by
Ardent (Bold, we belleve at over £50 sach). These

—
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a RADIO-AMATEUR

learn how to become a radlo-amateur

24 in contact with the whole-world. We give

& skilled preparationfor the G.P.Q- licence
P L T f

Brochure, without obligation to:

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

| NAME: = o
J ADDRESS : e

= || ©
1 =1, BLOCK CAPS please L

‘Written guarantee.
FRI

Tranmisi
'l'T sound 1n tuu.ln Aress.
Frequen MW S40-
irhand 108-145 nmz VKF 145-1751112 ﬂ semi-condoctors—
32 tranaistors, 11 d and
control, 317 telescople perisl Runs off mﬂn- AC 230[.50 volta
or oft 4 ULl baticries, or use re—chargeable nickel alicali cell
feather grained cass with earying

Special magnetic
EE. HURRY ! Limited quantity trom Sonic S8cund. Folly gusranieed.

mRIC,
A QUR PRICE 4
e hek ‘r:!:;-“ Qi pose, £10-50
3
‘,ﬁ"\ waos No lews thao 3 VEF BANDE.
plcks up nsmisgions,
Pop Pirales, Taxls, Ambnlisnoes,

POWER vavisanc

WITH 3 in 1 ££,0¢C 50 PRLY SYSTER
: Ill ENTTEKUIHI BOTLT-H BT El‘ BROSTER

Lecsl Radio, Continental and afl BBO,
mmomyluhﬂnﬂngmm
ops we are not allowsd to mantion! Even
Usanmmmn-
600KHZ, FM58-10sMHZ

jodes

Approx. size 10!' x BI" x HT.
ear-plecs for

PRICE £28.93

+50 o P ‘.P

SONIC SOUND i, Fo9); (I EDGWARE ROAD-

(S)H) AUDIO LTD.
ar

i - gFuarzuleed.
N.B.—Ths Ministry of Poal & Telecommunicalions has poinfed omt that a
licence (not generolly avallsdle lo tha

hmhhm'wﬂﬂthmlmmmld
radio. A truly
and looks—leathrretie nth lunln- ateel trim,
Looks ‘ood anr"ma. TVee either as a portable
standard Dbatteriea or plug it
dlrecl.ly fnto 220f240 wolt domestic
mnim supply. 14 Transistors; ? diodes;
thermistor. Tnternal ferrite rod
antenns plus  telescopic serial,
Beparate tone, volume and tuning
controls with push-butten selectors
for the 8 WAVEHANDS.
Compkts with earphane for Pcrwﬂl-l

lstening. Fréquency Tanges: LOAK was

150-330Kcs. Mediam SBS-IGOSKu.
Maring  1-6-4-5Mca. Short Wave 12-2dMcs
FM/VHF 83-108Mcs. Aircraft 103-135 Mea
PUBLIC SEEVICE BANDE 135-174 Mcs. Fully

public) is requirsd for recepiion of trans-
misrions by Fire Brigade, Aircraft, Shipping, el

TONDOR, W2, Tel, 01-723
Callers  welocome Monday to Baturday
9sm.—Epm.

SINCLAIR EQUIPMENT
1C12 £2-00

Z50 £4-23

PZs £347

Z30 £3-50

Project &

tuncr £16-80

AFU £4-50

sterec 80 £7-80

DELUXE KIT FOR THE I€I12
Includes all parts for the prinled circult and Vol-
ume, bass and treble needad to

the mono verslon £1-30, Stereo verslon with
balance control £3-00.

BASIC KIT FOR THE 1C12

Contains components for P.C. board and volume
and simple tone cantrols. Mono version £1-10.
Stereo model with balance control £2-80.
POWER UNITS FOR THE 1C12

A set of componants to construct a 28Y 0-5 Amp

iwwer supply £2-27. Also suitable Sinclalir PZ5S
lly constructed £3-87,

EXECUTIVE
CALCULATOR £5%

LOUDSPEAKERS FOR THE iC12

5" x 8" 8 ohm £1+45. 10”x 6" 15 ohm £2-27.

PREAMPLIFIER KiTS FOR THE iC12

Type | for mapnetic plchups, mics and tuners,

with 3 position equatization switch. Mona model
£1-20. Sterec model £2-20. Type 2 for ceramic ar

cmtal pickups. Mono 48p. Stereo 95p.

PROJECT 60 KIT £2.50
Qur extremely popular kit contalng the exira
capacitora. DIN pluge and sockets, cabies and
fuse holder naeded to complete Project 60.

S-DECS AND T-DECS
S-DECS £1-44
T-DECS £2-88
#-DEC A £3-00
168 dll IC carriers
£4-28

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent
Mall arder only. Postage 10p per item. Lists 10p,

S‘Feclllly chosen for the IC12. 5% B ohm £1-00, k

Alter 1st Agrll please add 10% extra for VAT.

B.H. COMPONENT FACTORS LTD.

VAT. Please add V.A.T. at tho standard rate
after April 1st.

EPECIAL REJISTOR EITS. (3W or §W 5% Carbon
Film) 10E12KIT, 10 each EiZ value, 100hms-13,

A total of 610 £2:80 net
25E12KIT. 25 esch El? value, 10ohms-1M

A total of 1525. 28 50 net
MULLARD FOLYESTER C280 250V. (uF) 0:01,
0-015, 0022, 0-033, 0-047. 8p. 0-068, 01, 015, 4.
092, Sp. 0-38, 7p. 0-47. Sp. 063, 10p. I-0, 18p.
1-5, 20p. 22, 23p.

POLYESTER C296: 160V, (uF) 001,

0-015, 0-022, 2p 0:047, 0-063, 3p. 0-15, 022, dp.
0-33, Bp. (lh,Bp €68, 1-0, 10p. 400V (uF) 0-001,
0-0015, 0-0022, 0-0038, 001, Zp, 0-015, 0:033, 3p.
MULLARD OLYTIC C426, 5p each. (uF,
0-64/64, 1-6/25, 4]i0, 8/40, 10[60 1o/64, 18/d0,
20f84, 25/25, 3210, <0f16, G4&f10, S0/I6, B0/26,

100/64, lﬂs.'m 123 o
OLT ELE C: 8/330, 12p. 16/[350, 17p.
32/350, £2p. 50/250, 15»- 3‘218525 225, 10;3:00. 30p.

f .
1000/12, 10p. 1000/25, 2000/12, 2500/32, 16p.
1000/50, 35p. 2000125, 25p.
@5p. 5000{50, BSp. .500[50, 55p. 1000/100, @0p.
CERAMTC PLATE. 50V: (pF) 23, 27, 33, 38, 47, 56,
68, 82, 100, 120, 150, 180, 220, 270, 330, 399, 470,
§60, 680, 820, 1K, 1K5, 2K2, aKS, 4X7, BK8 (MF)
g(l'}‘ 0-016, 0-022 0-083, 2p. 0-047, 36V, 3p. 012,
oV, dp.

CARBOX PILM RESISTORS. W, 5% 10chms-2-93;
W 5% 220-1M, Yp each or 200 for 5bp.
METAL FILM EERISTORS. 1W 5% 270Q-10M 1§p
each ar 100 for £1.

VEROBOARD 01 015 OARBOX POTS

o8 x 5* £5p 25p BE-2M Log and Lin
2§ x 817 23p 17p single 1Bp, single
317 x B% 29p  80p 'uh BW, 24p, dual
387 x 33 25p s.'m 42p.

8p SCREENED WIRE
2 Pin DIN Plag 1%y, Ekt 10; Single bplyd., twin
3 PIn DIN Plug 13p, 8kt. 10p fp, stereo gp, quad
& Pin DIN Plug 160° 159, Sict. 12p.

Bed Pancl Neon 240V. 15p
Preset Skeleton FPots 1E-1M Sp
Neon Bulb 90V, wire end 20p

for
1N4001, Bp. 1N4002, 7p. 1N4003, Bp. 1_' 004, 8Bp.
1N914, 6p. 7400N, 15p. 7401—1&10-’1430. 1sp.
aN708, 10p. uLo14, 30p. BC108, 11p. B

CWO, pp 10p. Discount 810-10%. The abm‘e tems
mnnlynlcwhkenhomuurn&dmzwhlﬂ:ia
available frea. Money back refund.

Dent. EE, 81 C’EEDDIIG!'OI RD., I’l‘!’ﬂo
Lll&mﬂ UZZAB-D IIAQ
Tel.: Cheddington 668448 (B'ID Codn 0296) :

INSTRUMENTAL
AUDIO
EFFEGTS

SUPER "FUZZ' UMNIT KIT, CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM $v BATTERY (nat supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. XIT
PRICE: £2-80 post pald,

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM v BATTERY (no! supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIDNS. KIT PRICE: £2-80 post pald.

MAIL ORDER ONLY.
$.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

s8a, LICHFIELD STREET,
WALSAIL, BTAFFS. WS11UZ
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SA25-SA35-SA100

LOW.PRICED AUDIO MODULES
FOR DOMESTIC & COMMERCIAL USE

YHESE THREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHS OF
THEIR BEING MADE AVAILABLE TO THE GENERAL
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE
CAN NOW OFFEEI_EF'A‘A\ST DISPATCH ON MOST OF OUR
i S,

ADVERTISED INCLUDING THESE THREE

MODULES.

SA25 £2-35 -

25 WATTS RMS. 7 transistors 7 dlodes

SA35 £4-45

35 WATTS RMS. 7 transistors 7 diodes

SA100 £10-90 *

100 WATTS RMS. 11 transisiors & diodes

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT
PROTECTION, AND THE SAlty 1S PROOF AGAINST
OVER-DISSIPATION & FAULTY INDUCTIVE LOADS.
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRA-ORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15-40,000 Hz = 1dB
Distortion 0:2% at 1 kHz
Loads 410 16 ohms
Qulescent currenl 15 mA

Nolse Befter than —75 dB

Supply voltage 25-45 volis S A25/35
40-70 velts SA100

Size 43" x 47 x 17 (SA100)
47 137 x 17 (SAZ5{SA3S)
Circuits ting i ion and lication data are supplied

frea with all modules.

ENTERTAINMENTS.

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

OTHER SAXON PRODUGTS ...

120 WATT HEAVY DUTY MODULE £13-90 + 20p carr. or with supply

£18-95 ¥

carr.

Featuring a rugged class A driver stage. this module will
run from 21l our mizers, etc., and moat olher makes of mixer.
it delivers 120 watts Into an elght ohm load and employs 4 TO2
can {115 watt) oufput transistors.

SPECIFICATION ,

Power oulput 120 walts Into B chms

Freq. response  20-20,000 HZ + 2dB

Input sensitivity 200 mV into 10K
Construction Flbreglass board

Size 8- x 4” x 47 (5" with supply)
Low dislortion parallel push-pull cutput stage.

r NEW lsglr:;t:f'version £z7,96_ _

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from ampliflers with
outputs Irom 5-100 watts. Does not impose a heavy load on
the amptifler, or, if connected in the wrong polarity, cause aay
damage. a5 with some units.

Qperation is slmplicity itself and the unit Is tully fused. The

unit Is supplled to function from bass notes but may easlly be

canverted to respond only 1o treble or mid-range notes by the
ddition of t less Ihan 5p.

£8-90

THREE CHANNEL SOUND TO LIGHT UNIT

Handiing the total of 3000 watt {Ixw) this unit is unique for Its grice in that not oniy bass, middle and
treble but also master controls are ded. Two fior sockets elimi e need for split leads

P th
ete. Supplied In tough white steel case with a blug N
hooded cover. Fully guaranteed. 1 9'7 ;g;r
MONO VERSION £4-58 carr. 20p (As illustraled. S.A.E. details @ volt operation) Quiputs up to

1 volt RMS
£15:80 5

SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The unit Is malns opsrated and measures 174 x 3“ x 4" deap
and Is finlshed with a smart white on black facia. Thé controls are: Lett/Right deck {ader, voluma, bass.
trebte, Headphone Selector and volume. Microphone volume, bass, treble, mains onjofl.

THIS 15 A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
{N.B.—Stereo only has mic Input.)}

PARABLE TO UNITS AT OVER TWICE THE PRICE,

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

This versatile unit is now available in a black vynide
case apd so represents even better value than ever
delivering speech and music powers of up to 100

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES
PU4s Unstabilized supply for 2 SA25/35 £4-90

ALL MODULES ARE BUILT ON
GLASS FIBRE-P.C. BOARD

AND ARE SUPPLIED FULLY TESTED

CALLERS & MAIL ORDER:
327.331 Whitchaise Road.
West Croyilon. Surrey.

CALLE

DISTR

CiIRCLE
323330 T
Medway

01.684 6185

P Unstabilized supply for cne of two SA100

£7-75 carr. 40p
MT45 Translormer for above, heavy duty ~ &2-85 carr. 20p
Stah PS45 Stabllized module for 2 SA25's or two 5A3S's

£3-50 carr. free
MT30 Transformer for unstabilized supply complete with

y; rectifigr diodes mount £3-50 carr. 20p

MT70 Transformer for PS70 £4-50 carr. 40p
PS10 Stabilized supply modula for one of two SA100°s

£4-30 carr. free

OUR NEW

walts RMS and contingous signal outputs ol
70 waits. Two Individually controlled inputs with
wide range bass and treble controls. ldeal for.smali groups D.J.S.. etc.

The SAXON 100 £48-50 carr. free

¢c&EECCe »

With an RMS output of 120 watis spasch and muslc,

300 watts contlnuous power, four individually

controtied FET Input stages and wide ranga bass

and :reble canlrgls, this an'l“n“"e:; bas esilablllhed

.. iteolf as a unit offering quality and rellabllity at iow

® ® & OFAxON cost,
L

LOUDSPEAKERS British made bargainsil
12+ 25 watt BHi5 ohms £5-95 earr. 30p. 157 50W.8/15 ohm £14-50 carr. 50p.
12- 40 watt 15,000 gauss magnet system B/15 ohm £11-50 carr. 40p.

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

D11DHL rrp £41-00 our price £9-45 post free SEND SAE FOR

D120C High Z rrp £21-50 our price £17-45 post free QOUR AKG PRICE

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

TERMS OF BUSINESS:

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

All cash In regd. eavelopes pleasel
Telephone orders to our CROYDON BRANCH.
TRADE & EXPORT enquiries invited.

BUSINESS
HOURS:
8.0 8.m.

te 5.30 p.m.

RS ONLY:

IBUTORS

SOUND.
he Banks, Rochester.
404199
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BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES FRE CATALOGUE

EX_ G.P.O. NORMAL
HOUSEHOLD TYPE

OVER i
TRANSISTORS 1 000 000
N S$TOCK y b

ONLY 95P TRANSISTORS,
POST & PACKING 35p EACH We hold a very large-mange of fully marked, RECTIFIERS,
2 tested and guarancteed ctransistors, powcr DIODES,
TELEPHONE DIALS transistors, diodes and rectifiers at very INTEGRATED
Standard  Pose  Office  type. competitive prices. Plesse send for frec CIRCUITS,
Guaranteed in working order. eatalogue. FULL PRE-PAK
LISTS

ONLY 25p

POST & PACKING |5p

Silicon pla.nar plastic eransis-
tors. Unmarked, untested,
factory clearance. A random
sampllng showed these to be of remarkably
high quality.
Audio PNP, similar to Z2TX500. 2N3702/3.

BCY70 erc.
Audio NPN, similar to ZTX300, 2N3708/9

TESTED AND GUARANTEED PAKS
B9 4 N30T Sil. Ree. diodes, 50p

1 nn onn Plastic Power Transiscors
L] in stock, more on way!

R U T | e
372 and senald e 50p R.F. NPN and swicching NPN Types also. NOW IN TWO RANGES

Pleasa state type of transistor required when
ordering.

ALL AT 500 for £3, 1,000 for £5, 10,000 {or £40
P. & P. 10p/1,000.

OUR YERY POPULAR 3p TRANSISTORS

Theic are 40W and 0W Silicon Plastic Pawer
Transistors of the very litest desizn. available in
NPN or PNP at the mest shatteringly low orices of
all time, We bave been sclling these succcsstully in
quantity to all parts of the world and we arc proud to
offer them tnder eur Tessed and Guarantced terms

ey Mixed Cay
200 s el AR 50p

Hs Hixed Resistal Al
150 qu:.nmy cOu::te(;‘bY w:;’;:: SOP

HY 40 Wirewsund Resistors, Mixed | sop

types and values.

o e oy e =y T— TYPE ~A’" PNP Silicon alloy, TO-5 can. k. =
e 2 %EZ'T',"_“"’;?:;:“""’ sop TYPE “B" PNP Silicon, pfastic encapsulation. pgla e ";2|lzs' |.;_F1E5 ';;;:
TYPE "E™ PNP Garmanium AF or RF. 40 Watt cp 18p 16p
Hi 29 uonmgg ;""’ Silicon SOP TYPE "F"' NPN Silicon piastic encaptulation. 90 wWatc 24 g 20p
TYPE G NPN silicon similar ZTX 300 range Range 2 VCE. Min.40. HFE. Min 40
H1° 29 1 Wagy Zener Diodes, 50 TYPE "H" PNP silicon similar ZTX S00 range 1-12 1335 2650
Mixed Vaitages 6.8~ 43V. p 200 18p
5p 1p

Complementary pairs matched for gain ar 3 amps.
10p extra pér pair. Please szate NPN or FNP on
order.

bonded, em. Marked and
Unrmrkgd
w38 Shore tead Transistors, NPN| C0
30 Stlican P1amr ypes. sop

HI9 Tintegraced G 66! =
10 e st S S0P

e RELAYS FOR
H33 J( Mixed Diodes. Garm. Geld 50p 8 VARIOUS TYPES £1

P & P 25p

INTEGRATED CIRCUITS
We stock a large range of LCs at very compenitive
prices {from 10p cach). These are alf Giatedsin cur

VaLue ON ORDERS OF

7 e
20 Eyiom e e T gop Aooceo £4 OR OVER FREE Caralogus, see caupen below.
Wil 9 siPower tansions 50 Yo you  see actow METRICATFION CHARTS now availble
tomp pair. 8D131/132 P Please read very carefully: This fantastically desiled conyersion cleulator

rric: th of d 3 references

metric and British {and US.AY mcasuremcnts of
length, area, volume, liquid measure, weighes ete.
Pocker Sira 15p. Wall Chare  18p,

We will give & discount to customers who send
in an order for £4 or over. Thix ditcount will
be equatl 1o the V.A.T. rate current at this [» D
cime. If your order does amount to £4 or

over, all yau need to send is che tosal
<ot of geod: and postage as s

in this advertisement. No addition
for Y.A.T. iz nceded.

VAT, for orders under £4;

UNMARKED UNTESTED PACKS
ess |50 Germniu-:y;)‘iudcf iR —505

Min. ghazs
(T Trans. fact
200 G =l e O
erm,

LOW COST DUAL IN LINE LC.
CKETS

14 pin zype at ISp sach | Now new low profile

Bag Silicon Diodes oo If tho total cost of goods pt 16 pi 18 It
'00 _equiv. te GA00, SGP p::,_,"‘a "i‘-‘nd‘:‘d‘l“: izv/h:"“ pin type ac 16p each, [ type
B8s 100 siL. Diodes sub, min. Eln R b e 2 &
{10p Tn the £} to your BOOKS
IN?)% and IN916 types ,svo__ remivance.. Iacorrect We have a large selecticn of Reference and
By Sit. _‘l‘r;m~ NPN"PNP sop AMounes \mll delay Technial Books in stock.
equiv. to OC200{1 H H o
2NT06A, BSTISA, erc. Th:ile a;e juit twe o(Eauri::'puhr l|nqsd_
B ransistor qu. lents an
81 50 Germanium Transiscors 50
PNP, AF and RF P Substituces: 40p
e e This includes many thousands of Britsh
Hé — AQ 250mW. Zener Disdes FOR £3 50! TS houmndsioldt:
. DO-7 Min, Glass Type Sop YES, a2 complete kit of parts including A R

The Iliffa Rzdio Valve & Transistor

Data Book 9th Edition; 75p
Characteristics of 3.000 valves and tubes,

4,500 Transistors, Diodes, Recrifiers and
Integrated Circuits.

Postage and Packing 2ip.

Send for lists of these English publications
N.B. Books are void of V.AT.

Printed Circuic Board. A four position switch
gives X-hatch, Dots, Vertiaal or Horizantal
lines. incegrated Circuit design for easy
construction and reliability. This is a project
in the September edition of Television.

This complete kit of parts costs £3.50,
post paid.

A MUST for Colour T.V. Alignment.
Our fambous Pl Pak is still
leading in value for money.

Full of Short Lead Semiconductors & Elec-
tronic Components, approx. [70. We
guarantee at lease 30 really high quality
factory marked Transistors PNP & NPN, and
2 host of Diodes & Rectifiers mounted on
Printed Circuit Panels. [dentification Chart
supplied to give some information on the
Transistors.

Please ask for Pak P.1. Only 50p.
10p P & P on this Pzk.

RO 39 3 3 3me Siticon Stad Reaifierd. 500

N30 Tpinilon e SOp

TR L S SR AT
supplied

20 P e e S0p

BRI SE e Trskes SN TS

’------\

Picase send me the FREE Bi-Pre-Pak Catelogre.

. ADDRESS

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn any
O-ImA meter into a lincar and
accurats rev. caunter for any

<ar wmh normat eoil Tgnition -
MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 0p pos: and packing per eorder
OVERSEAS ADD EXTRA FOR POSTAGE

£] cach i A A N

BI PnE pAK l Tn DEPT. € 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (6702) 46344
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Everyday Electronics Classified Advertisements

WANTED

WANTED —to buy — the following
issues of EVERYDAY ELECTRONICS.
Volume Ogpe, Numbers 1, 2, 6, 7, 8, 9,
10, 11, 12. Generous offers made. Box 5.

RECEIVERS and COMPONENTS

TRANSISTORS: mint, branded g)
grade ADlGl/]Gz C B Sﬂlp BC107
12p, BC169C, 016 2p; 2N3702,
10 2N37e)4’ p. Dlode 0A90, 6p;
ail order only, UK post-

ONIX LTD., 396 Sels—

l{d South Croydon, Surrey, CR2

a ge
.DDE,

COMPUTER PANELS 5.BC108, Dicdes, 4—58p
(109). La o pansls 9° x 74~- Long laud trans. and

. 10 Trans 250 (10p) FdS. 16 Trans. 40p
(IOp) WIreendad negns 10--45p {8p}, 20—T5p (8p).
Sillcon dicdes 650V t§amp. on tag boarda 10—Xp
ﬁg). 22 way mains stepping switch with reset 80

p).
7lb azsorted components £1-50
2|b assorted compuler Mnels £1-50

W DI,
73 HAYFIELD ROAD SALFORD 6, LANCS.
Postage In brackets. MAIL OHDER ONLY

Versatlie

MINI-LAB _— ¢

Comprising
@ AC & DC Voltmeter @ Audlo Generator
@ Ohm Meter @ Resistance Substitution
@® Capacitance Substitution @ DC
Ammeter @ Battery Supply @ RF Signal
Generator @ RF Field Strength Indlcator

This new, unique instrument
combines all you need for

testing, Guaranteed, money £1 1 '25

back If not satisfied +25p. p&p
Cash with order or send s.c.e. for illustrated data sheello ;

J. H. ASSOCIATES LTD. (Dept. EE)
Cricketfleld Lane, Bishop's Stortford, Herts.

Express
Components

E.E. PROJELTS!

GENERAL
PURPOSE

AMPLIFIER
To receivms kit send

amount s n in the
approximate cost box

FHEE Postage (UK.ONLY]

I7 Albert Sq. London,EI5 IHJ
MISCELLANEOUS
EXPERIMENTERS AND CONSTRUC-
TORS! Hundreds of unusual items
cheap. 1973 catalogue 5p. GRIMSBY

ELECTRONICS, Tennyson Road,
Cleethorpes, Lincs. (Mail order only.)

222

_Opportunities. It des-

FREE

TO ENGINEERS
Whatever your age
or expericnce
must read ew

cribes the easiest way to pass AM.S.E..

A.M.IM.L, City & Guilds (all braaches). Gen.
Cert., etc., ‘and gives details of courses in all
branches of engineering Mechanics, Electrical.
Civil, Auto, Aero, Radio, TV. Building, eic.
You must read this book.

Scnd for your copy today—FREE!
B.LLE.T. BEE03, (CX), Aldermaston Court.
Reading, RG7 4PF
Accredited by the Council for the
Accreditation of Correspondence Colleges

BRITISH INSTITUTE OF ENGINEEHING T[cuﬁémcr

TECHNICAL T TRAINING in Rad!o, TV
& Electromics thm' world-famous ICS.
For details of Bs“m“ home-study
courses write: I (De 731H1),
Intertext House, London S

SERVICE ‘SHEETS for Televisions,
Radios, - Transistors, Tape Recorders,
Recard Players, etc., frem Sp with free
Fault-Finding Gmde, S.AE. orders/
enquiries. Catalogue 15§ Hamilton
Radioc, 47 Bohemia Road, St. Leonards,
Sussex Telephone Hastings 29066. :

DIGITAL COMPUTER Logic and Elec-
tronics. f;zozugsvolugedself-instmct‘iiona‘l
CDUI‘SE mciudin, . all o
Money back assurancegCRMB G%
LEABNING (EE) 8a, Rose Crescent,
Cambridge.

e

MEN!
£50p.w.
canbeyours

Jobs galorce! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, yau traip as a
Computer Operatorin only 4 weeks!
Pay prospects? £2500 +p.a.

After training, our cxcluslve ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE 10 world-wide
oppottunities. Write or ’phone
TODAY, without gobligation.

London Computer Operators
Training Centre
P12. Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874
127, The Piazza. Dept. 12,

Piccadilly Plaza, Manchester 1<
Telephone: 06£-236 2935
—_T

RADIO & TELEVISION AEBIAL BOOS-
TERS £2-95p, five television valves 45p.
S0p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF-
VHE televisions +50, carr. £1-50p.
S.A.E. for 3 leaflets. VELCO ELE
TRONICS, Bridge Streef, Bamsbottom,
Bury, Lancs.

TALKIE - CUBES ! These ingenigus
pocket-size novelties relay even faint
sounds to a_lil_{ portable \;’HF radio in
the house! ey provide useful radio
links between kitchen, garage, loft,
baby’s bedroom etc. Small external
battery: NO OTHER wmx-‘.s WHAT-
SOEVER! Each is fully built and
tested, and outstanding value at only

-80, two for £7. R. Green, 4
Colescroft Hill, Purley Surrey. Mail
order only.

PSYCHEDELIC
MINI-STROBE

A veay POWERFUL, POCKET-SIZED
STROBE-LIGHT that is SELF-CONTAIN~
ED and you can také anywhers- Go to
partied and really BRAIN-FREEZE them
with DAZZLING PSYCHEDELIC EFFECTS
and STOP-MOTION FLASHES. Boffin'e
new MINI-STORE kit constitutes a fully
solid-state electronlc devicz_ which s
with FUTURISTIC case/
raflector unit, printed-gircuit-board, elect-
tronics, and source-lamp—thz only extra
Is a battery which you can buy locally. The
wholo thing can be easily bullt In a faw
re. A veritable FLICKERING FAS-
CINATORE Adjustabla flash-rata.
GET DNE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET-
LIGHTNINGII

SEND £1-95 for YOUR MINI-STROBE.

To: Boffin Prolects, 4 Cuncliffc Road,
Btnnaltlah Eweli; Surrey.

WORLD RADIO TV HANDBOOK 1973,
£2-80. Formightly World Radio Bulletin,
£3-13 (ask for sample copy). How to
Listen to the World, £1-90. Confidential
Frequency List; stations’ QSL policies,
etc., £1-70. PEP 10p per book; de-
liveries first class. David McGarva, Box
114N, Edinburgh EH1 1HP. Giro account
17 412.0001.

AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE
EXAMINATIONS
because this Ministry Approved transmitter/
receiver kit does not use R.F. Your transmis-
sions wilt be virtually SECRET since they won's
be heard by conventional means. Actually it’s
TWCO KITS IN ONE because you zet the
printed-circuit beards and components for both
the transmitter AND receiver. You're gaing to
find this projeet REALLY FUN-TO-BUILD with
the EASY-TO-FOLLOW instructions. An
extremely flexible design with quite an AMAZ-
ING RANGE—has cobvious applications for
SCHOOL PROJECTS, LANGUAGE, LABORA-

TORIES, SCOUT CAMPS, etc.
GET YOURS! SEND £5-50 NOW
S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH, EWELL,
SURREY.

Scorpio

Electronic
[gnition

Complete kit with compre-
hensive construction and
fault finding data. £11 post
paid. Data 10p Itemised
prices. S.A.E. please.

AMCEL
| mAIL ORDER

160 DRAKE ST., ROCHDALE
Tel: 0706 46234

o
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c“‘ BATTE“"' roreg, ALUMINIUM BOXES—Copper Bronze, AMPLITIERS
= e Gold or Grey. Pancelled fronts, removable backs. N — e TR e T £
473 37 x 17, 1%, 2% d0p, 425, 440 = =
e it CASED AMPLIFIER £3
PRSI 2*.._55' 560, 55 Oazk {aced wooden case size 14”x13° xg’eomaln:
i Lo ] very senzitiva amplifler using 2 x ECCB3, EL84,
P. & P. I5p. 30 sizes available. lmKH ?)av m& % watts Oﬂl’ In:urpemtles
* fone r. Tone & ume eontrols,
j i e AR i RiandEson. & 7* x4 3 Ohm apeaker with axin. sacket. Alse
P Baines Paddock, Haverthwaite. t |nc1uded i1z a somewhat unusual solenold
VOLTAG %F.LECTOR Ulverstan, Lanecs. || operated tape deck with 4 pole motor. Standard
6, 7.5, vours : el mains operation. In good working eonditien,
STABILIZED £3 + £1 carr.
300 RESISTORS 60p.
-j| 300 5% 80p {15p); 260 5% £0p (12p); 100 15 & 2%
—_— M USICAL M|RACLES . AERIATE “pkt?g( 15%‘)) Matal Oxlde 60p (8p). One of each
pac|
KITS to build quality accessarias:— et — = = Farric Chioride, 11b 40p (15p); 10Ib £3-50 (£0p).
WAA-WAA all parts, electronic & mech. £2-95 DPIRECT FROM MANUFACTURER— :2N3055 35p (3p). BC107-8-9 8p or 14 for £1.
FUZZORAMA guaiity fuzz box £4-75 P&P 20p. a comprehensive catalogue of UHF and Computer Boards, 3lb £1 (25p); 7ib £2 (40p).
BASS PEDAL 16' and &' tones £35 VHF/FM  aerials, fixing brackets,
BUILD A SYNTHESISER OR AUTO RHY THM chimney lashings, clamps, masts, GREENWELD (EE1)
; dul e lifiers, cable, etc., for the D.LY. 24 Goodhart Way. West Wickham, Kent.
- usiast. Complete with useful m- Tel: 01-777 2001 up to 1030 p.m.
stt;dﬁge::g:wbn Env:nel!!dBszg‘Q Rllangwoud sta]]ailon hints. Send 3p Shop at 21 Daptford Broadway, S.E.8.
CLAYDEW ENTERPRISES (EE/]) 261 {PoktIn brackets, S.A.E. list.
Hardess Street. London. S.F.2 — —

YATE S ELE CTR ONICS AFe ARt T
(FLI TWIC K) LT D Canalogue which contains data sheets for most of the

DEPT. E.E., ELSTOW STORAGE DEPT components Iista.d will be sent free on request
KEMPSTON HARDWICK, SELI L
BEDFORD. OPEN ALL DAY SATURDAYS

RESISTQRS M ULLARD PDLYESTER CAPACITORS 0296 SERIES ¥

1W Iskra high scability cacbon fitm—very low noise—capless construction, | 400V: 0-001uF, 0-00§5uF. 0-0022uF, 0-0033uF. 0-0047uF, 2{p. 0-0068uF, 0- OIuF.

E:N nuul.:lgkgm_s carbon film—verysmall body size 7-5 x 2-5mm. £W 29 g g:I’S;FF,D ozzur 0 03 .uF 3p. 0-0471:F, 0-058F, 0- | 2F, 4p, O- ISu.F 6p. 0-22uF, 74P«
leecrosi

5 0224,
F, Sp.O 3JuF 6p. 0-47uF, 74D. 0- 6BuF, l!p

Power Values Price FESe 0:033uF, 0-047uF, 0- U68y-F 39- 0 luF 3Hp. 0- ISuF,
Toleran i - - -OuF,
e T Emea. VEE PR [ EBARKE WDAGE Sk sn sy
4 10% 3-3MQ_10M0 £l2 1-0p 8p | 250V P.C. mounting: 0-0iuF, 0-01SuF, 0:-022uF, 0-033uF. 0-047uF. 0-068,F
E 2% 1801 E24 3:5p  3-0p | 3t0.0-luf, 4p. 0 I5uF, EREIR L 330F, 6kp, 0- 47u|= Bip. 0-68uF. 11p. |-04F, I3p
4 |ga7 | Q.. % El2 1-0p 0-8p | {°5uF, an 2+2uF, 24p.
i o 4-70-1M 12 1-0p 0% | Gy AR FILM CAPACITORS Toov, ] CERAMIC DISC ¢
L 3 CAPACITORS
Qm‘“ 10% e 0 ] . El2 &p 5-50 | 6-0014F, 0-0024F, 0-0054F, O- gluF, o; 025F | 100oF to 10,0000F, 2p eache
nticy price applies tor any selection. Ignore fractions on taeal order 24p. 0-04uF. C- OSuF 0-058uF, O “1uF, 3‘_‘,
BEVELOPMENT PACK EE.'ECTIE?IE:‘\;;GICC&APACIEORS—MULLARD 0|516rr RANGE
Q-5 watc 5%, Iskra rasistors 5 off each value 4-703 ¢o [ MO
E12 pack 325 resistors £2-40. E24 pa, istors £4- WhV) 1-0/63, 1-5/63, 2-2063, 3-3/63. 4-7/63. 6-8/40, 10725, 10/63, 15/16, 15/40
2 £teack S0ue 2% 15163, 22/10. 9325 20i63, V-3, SaiA0, AL, 47110 TS, 47140, A7ie3, 516 3.
POTENTIOMETERS 88116, 100/4. 160/1G, "[00/25. 100740, 150/&-3, 15016, 50123, 220/4, 220(10, 220/1€.
330/4, 330/10, 470/6-3, 5¢p each. 68/63 156/40. 230, ns 330/16, 470/10, 680[6-3
Carbon track 540 to 2MS). log or linear (log LWV, lin $W). 100014 9p. |00I63 1501'53. 220140, 47025, £80/16, 1000710, 500,; -3 i2p, Y
Single, 12p. Dua! gang (stereo), 40p. Single D.P. switch 24p. 470/40, 680725, 1000/16, 1500/10, 2200/6-3, ISp. 330/63, 680[40 1000725, ISOO!IS
noouo 33095 - 3 470014 18p.
SKELETON PRESET POTENTIOMETERS .
Linear: 100, 250, 50002 and decades to 5M{2. Horizantal or vertical.P.C. SOLID TANTALUM BEAD CAPACITORS IZD
mounting (0-1 matrix). ggﬁF %g %%ﬂ; gg\\; %;ﬁ; :gV
~mi ni b - 3 e ! Y
Sub. ature - 1V, 5p each. Hlnlatljrﬁ 0-25W, 6p each D-g‘JnF I3V 6-SaF 3oy Fas iy
e i ELECTROLYTIC CAPACITO:S Mi C. . F L~
ACIOZ7 I5p | AFl24 22p | BDI3I 75p . ©OC26 £5p ( 2N3702 13 iniature P mountlnz 5p each
ACi2e 120 | AFIZS gof;_ BDI2 750 OC28  Sop | 2n3703 l2p | GFIV): 10712, 50712, 100/12, 200/12, /25, 10725, 35035, 16025,
@ 2p | AF 0o BDI33 75p| OC35 50p | 2N3704 13p -
ACIZ® 125 | AFl27 200 BEIIS 285 | OC42 2o |ZN3705 I2p VEROBOARD }JACK PLUGS AND SOCKETS
ACI3l  12p | AFI3 I2p | BFI73 20p | OC44 12p | 2N3706 lip 2% x 32 2 17, Standard screened  §8p 2-5mm insulated Sp
ACI32 I12p AFI78 32p | BEI77  28p | OC45  12p | 2N3707 12p | 31X:2 u" 315 | Srandard insulaced  [2p 3:-5mm insulated 8p
ACI76 12p | AFIB0 d4op { BFI7T8  32p | O 1 2N3708 10p | 3§23, 249 1,’ Stereo seraened 35p 3-Smm sereencd 13p
ACIBT 22p | AFI8I 40p [ BFI79 32p  DCJI 12p [2N3769 1o | 3503 _np up Standard sockec I15p 2-5mm socket 8p
ACI88 220 | BCIO7 % | BFIBD  32p | OC72  12p (2N3710 lip | 3752 ,5° 575 | Sterec socket 18p  3-5mm socket 3p
ADI40  50p | BCIOS  9p [BFIBI  32p OCSI  I2p [2N3711 Hp{ 3%2 H 1000 785 | D.L.N. PLUGS AND SOCKETS
ADI4S 450 |BCI0S  9p {BEI94  15p OCEID 20 |2N40R2 12p [ (7333 . P b | Zpin, 3 pin, 5 pin 180° 5 pin 240%, &.pin
ADI6I  33p (BCI47  13p | BFI95  i5p [ 2N2%04 20p (40360  35p | ;7 3,‘2;,"‘ = son | Plug’ 12p. " Socket 3p.
ADI62  36p | BCI4B  (3p (BFIS7  (5p | JN2926R 9p | 40361 35p | [73ifolam)  — 42p | 4 way sercened cable 15p/metre
AEIl4 200 |BCI49 i3p | BF200  32p | 2N29260 9p 40362  40p | 51 X 27 (Plain) 125 | & way screeticd cable 22pfmetre
AFIlS 200 | BCIS7  [4p BFYSO 20p | 2NIS2Y vp | 40408  40p | ZpX3Gelin)  — s
ARls 3 BGhs ldiEREl Ze aNamecioe Zmom b EkGiMeame 6B
L B 0p P P | Spot face cutter  42p 42p | BATTERY ELIMINATOR £1-50
AFIl7 360 |BCI&T  22p  BUIOS 225 | 2N3055 60p | ZTX502 20p Pke 50 pins We 20p | 9V main: power supply. Same size a3 PPY bat!ery
ZENER DIODES LINEAR IC's (DIL)| DIL SOQCKET | LARGE (CAN) ELECTROLYTICS
400mVW 59 3-3V to 30V, 12p. | 705 32p 747 835p | 14 and 16 pin | 1600uF &4y Tdp 3200iF 16V 50p
74l 28p 748 35p 16p 2500uF v 14 4500uF 16V 50p
- —— . 75%[.&}5 6540‘\5 :g: 4500:F %33 2; -68
DIODES ] 2500LF S000uF £1-10
RECTIFIER SIGNAL zaﬂouF 100v  £2-80
BY127 1250V 1A 12p | GABS 1p
BZY!0 200V 6A 25p § OA90 Sp AHIGH VQLTAGF FUBULAR CAPACITORS—I 000 VOLT
BZY13 200V 6A 20p | QASI 3p | 0-0JuF 10p 0-0 13 0-22uF 20p
IN400]) 50V 1A To | OA202 7p | 0-0220F i2p 0 mF lsp 0-4TuF 220
IN40g4 400V 1A 8p | IN4I48 Sp = - i
1N 4007 1000v 1A 12p L BAL14 85 | SMOKE AND COMBUSTIBLE GAS DETECTOR—_GD| £2-00
= — — The GDI i: che World's first semiconductor thac can Convert a concentration of gas
BRUSHED ALUMINIUM PANELS THERMISTORS or smoke jnto an ele-:tru:l signal. Th: sensor decreases its electrical resistance when
12in x 6in=25p; 1Zin x 24in=10p; %in x 2in~7p. VAI0555 150 | it absorbs di g or comb gases 5Uch as hydrogen, carbon monoxide,
— VA D665 ISp | methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
‘SLIDER POTENTIOHETERS VAI077 15p | sioke. This decreaze iz usu;]ly large enough to be utilized withour amplification.
86mm x 9mm x |&mm, length of track 59mm. YAI005 I15p | Full details and circuirs are lied with eazh d
SINGLE 10K, 25K, |00K fog. or lin. 40p, VAI1026 15p =
EUAIQGANG lor<E+ 10K etc. log. or lin. 60p. X?JIOSJ ﬂlgg Snm'l;sbl aodAnn MARKER 97p
NQB FOR ABDVE 12, C raw the planned circuit on ta a copper
FRONT PANEL 65p & — rscg&\;s;l;v PoE ‘f‘ggo“f'gg';s ; taminate board with the P.C. Pen, allaw
18 Gauge panel 127 x4 with aloes cut for use with COMPACT Iuesi G Wato PR AL i :’a':: to dry and immecrs= the board in thée
slider pots, Grey or matt black finish complete with [ CASSETTES Ve Onr ] the eircuit re
fixings for 4 pots. -C90 65p CI20 85p in high relief.
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- =l 2
i YOUR COMPLETE AUDIO-ELECTRONIC STORES
More of everything at the right price. All your electronic quutrements
wrrhm 200 yards— cail and see for yourseif. J
PLESSEY INTEGRATED CIRCOIT
INTEGRATED CIRCUITS SSECTAN °FF:ETR5‘ T mah Ampiey L0
Why buy alternati whan can buy th. uine article fr. us at SEMI-CONDU ORS pletciy e pace
) 4 atives you uy e gan I orm
campativive prices from ntack. BRANDED FROM TEXAS LT.T FAIR BFY“m A 59p zuzzﬁéc : 105 | bosket, eircuits %P
CHILD alours ‘ CAEE e
25 + 2p 25 + %p each ot
% + 17p ;gg 18 |.50 '
A L TRIACS =T
: STUD WITH ACCESSORIES (3
Trps 111 12/24 25/9% . Type 1/1112/24 25/99 | Trps un 12/24 25/99 AF".:’LSMLiITd 25p 2N382|59 T;eé%s:h Trpe ;olhé‘ Plﬂﬁ
PR piSp L ] P 7p PR o
ENT400 020 0-18 0-1¢ | BNT450  0-£0 0-19 0-18 | BETALLS 1-50 1-40 1-30 190 + 13p 100 + 25p 3 AMP RANGE
8N7401 0-90 0-13 0-16 | BN7451  0-20 0-18 0-1¢ | sN74180 3-85 2-85 2.1 500 + i2p 500 + 10p 8C354 100 76
BNT40Z 9-20 0-18 0-1¢ | BN7453  0-20 0-18 0-18 | SN74151 1-10 0-95 6-80 1000 + 15p #CIsB 200 Ty
BN7405 0-20 0-18 0-16 | AN7454 0-20 0-18 0-19 | SN74153 1-85 1-37 1-20 BC3SD 400
#N7404  0.20 0-18 0-18 | BN7460 0-20 0-18 0-16 | BN74164 2-00 1-75 1-85-§ 0CI70 Mullard 25p BCI07, BCIO8, € AMP RANGE (TO43)
| BN7405  0-20 O-18 0-18 | SN7470 0-80 0-27 0-25 | SNT41556 1-566 1-47 1-35 25 + 20p BCI09 10p each BC40A 100 855 B
SN7408  0-30 0-97 0-25 | BN7473  0-30 0-27 0-26 | SN74I66 1-55 1-47 1-35 100 + 18p AII Makes BC40B 200 $0p
| ANT407  0-80 0-27 0-26 | BN7478  0-40 0-37 0-35 | SN74137 1-801-70 1-50 500 + I5p + 8 sc40D 400 31-00
I BN7408 0-20 0-18 0-18 | SN7474  0-40 0-37 0-36 | BN74160 2-60 8-40 2-25 1000 + 13p lm i3 44 BC40E 300 $1-20
BN7409 0.4 0-42 0-85 | SNTA76  0-55 0-52 0-80 | ENT4I62 £-00 &40 §:25 500 + p Bt S
BN7410 0-20 0-18 0-16 | BN7476  0-46 0-88 0-39 | BN74162 340 3-26 £-70 1000 + ," BCASA 100 955
BNT411 0-88 0-22 0-80 | ANT4B0  0-30 0-75 0-87 | 8N74163 8-40 2-25 2-70 } By|37 Myilard IS P BCAGE 200  £1.00
BN7418  0-42 0:40 0-35 | SN7481 1-25 1-16 1-10 | 8N74164 275 £-30 2:10 2. Pl aDlsL. A BC4SD 400 £1-25
SN7418  0-30 0-87 0-28 | BN7482  0-87 0-80 0-70 | 8N74165 4-00 3-50 3-00 25 + 12p 161, AD162 35p | 8C45E 500 8146
8N7410 ©-80 0-27 0-85 | SN7483 1-00 0-90 0-85 | BN74168 €:00 $-50 5-00 100 + 10p each | 15 AMP RANGE (T043)
BN7417  0-80 0-27 0-85 | BN7484 0-50 0-85 0-80 | SN74167 6-25 5-80 5-10 500 + 9p 25 + 3Ip BCA0A 100 28
8N7420 0-20 0-18 0-18 | AN7486  0-45 0-41 0-38 | 8N74170 €-10 3-56 3-06 000 + ®p 100 + 28p 8C50B 200 2138
7422 0-48 0-44 (-4¢ | ON7490 0-75 0-70 -85 | SN74174 £-001-75 1-30 500 + 25p 8CI0D 400 185
BN7428 0-48 0-44 0-40 | ENT4D1AN1-06 0-95 0-90 | 8N74170 1-86 1-87 1-18 1000 + 229 SC50 500 8188
BNvess 043 0.40 6.85 | ENT4s2  0-76 0-70 0-68 | SN74176 1-60 1-35.1-20 § O0A202 100 DIAC D32 253
BN7477 042 0-39 0:36 4 0-76 0-70 0:65 | BNTAITT 1-60 1-85 1-20 25 + 8p 2N3053 20p 08—
BN7428 0-50 0-A5 0-42 | BN7404  0-80 0-76 0-70 | EN74180 1-65 1.80 1-20 100 + 7p 25 + 18p Additionsl Types
BN7430  0:20 0-18 0.1 | BN7495 0-80 0-75 0-70 | BN74181 700 6-00 6-60 500 + 6p 106 + I5p (T066) 85p
BN742 0-d2 0-89 0-35 | BNT496 1-00 0-97 0-95 | BN74183 £-00 1-B0 1-80 1000 + 5p 500 + I2p 40889 (Plastic)
8N7453 070 0-61 0:44 | SN7a97  4-25 §-G0 5-00 | SN7AIS4 240 300 1:80 1060 + 10p 1-00
SNIGT 068 080 D40 | AN oS Ea 190 | ON7dlso 108 185173 | 0C3s M s 050 22
T .85 0-60 0- 1-451-86 1- b 05 1-85 1-75 5 Mullard 50 - -
SN7410  0.20 018 0.18 | AN74106 1-45 1.85 1.0 | BN7AIS1 1-95 -85 1-78 s e D | OS5 | o ¥5°| NEW BRIDGE
ENT441ANO-TS 0-78 0-70 | BN74307 0-30 0-45 0-40 | BN74192 2-00 1-90 1-80 ook ohR 100 1 45 RECTIFIERS
8K744%  0-75 0-72 0-70 | ANTAIL0 0-80 0-70 0-60 | BN74193 $:00 1-90 1.80 M52 S 500 4 380
aN7443  1-00 0-08 0-50 | BNT4LIS 1-00 0-85 0-90 | BN74194 2-50 £-26 1-90 1000 + “" 000 + n’ SMALL SIZE AND LOW COST
ENT445  £-00 175 1-g0 | ON74119 1:80 2-79 1.85 | 8N74185 1-86 1-70 1-60 P P Type Volts Price
BN74s8  9.00 176 1-50 | SNI4121 0-40 0-55 0-50 | BN74196 1-50 1-40 1-30 P1V. 111
¥ i BEN74122 1-35 1-25 1-10 | BN74197 1-50 1-40 1:30 HALF AXP
BN7447 1-76 1-60 1-45 | BN74133 £-70 2-56 £-47 | BN74198 4-60 3-70 3-35 ZENER LINEAR BOS/05 50 20p
BN7448 1-75 1-60 1-45 [ SN74141 1-00 0-95 0-30 | 8N74129 &-80 3-70 §:35 BO510 200 _ 25p
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) T
o ERED REGARDLESS OF MIX toomwsv' 702¢  TO5 T5p | B1jos 50 5
LARGER QUANTITY PRICES PHONE (0!) 402 4891 709C  TOs9 35 | Blile 100 £5p
HIGH POWER SN 74 HOO MNaw in stock—send BZ! 88 Range 708C D.LL. 35p { BIf20 200 30p
LCW POWER SM 74 LOO [ fer list No. 36 A 723C  TO90 SL.00 | Bljeo 600 174
- e x H_"ga"g;ft 723C ri:fé'fu?‘éo’ ONE AMP (G.I)
LECTION OF SEMI-CONDUCTORS FROM STOCK Sl EALCERET 099 JbSpR W 005 so  a0p
A SE 25+ op | 761C  DJIL. 555 | wo1 100 85 |
A AAYS0 10p | BCl47 12p | BU10S 2:25 | OC&  16p | TI843 355 ; 2N3055 G66p | 100+ sp | T47C  TO99 £110 | Wo2 200 40p
AAY42 10p | BCL6SC 19p | BY100 15p | OCAS  16p | V405A 25p | 2N3440 76p | 500+ g6p | 97C D. w5 600 45p {
AAZIS 10p | BCIs2 10p | BY126 16p | OCS7  S0p | ZTX108 12y 28442 10004 &p £1-10 | TWO AMPS { H x § L |
AC107 85p| BO2i4 16p | BY127 1bp | OC71  18p | ZTX300 12p | 2Na52S “76p 72741P D.IL. 80p | x —
ACi26 8bp | BCYS2 76p | BYZ13 35p | 0C72 #5p | ZTX30l 16y | 2N3al4 bép Any ooe type. 72:48F DJL. 80p | B3/0S 50 35p 3
G129 360 | RCY34 M8y | C106D BSp | OCT7 ey | ZTX302 18p | 2N3s1s 75p | — | BINCLAIR B2f100 100 40 iy
AQ:28 S6p | BCY39 100 | GBTIIL §6p | OCSL  B5p | ZTX 84l 20p | GNST03 10p { 1§ Watt 5% Ic12 £1:80 | Bejooo 200 ASp
‘AC176  BSp | BOY42 %09 | GETI1S 53p | OC83  2Bp | ZTXS00 2M3704 10p | Wire Ends A B2(600 600 50p |
ACIST Ebp | BCY43 25p | GETB60 48p | OCI40 55p | ZTXE0) 17p | 25705 10p | Matal Caee TH9013P BI/1000 1000  &0p
ACI88  85p | BOYSS £:80 | LM3MSK 0C170 257 | 26301 ZN3714 180 | Al voltages 20 WATT AMP FOUR AMPS
ACY17 80p | BCY70 18p | (T0%) 1-87 [ OCi7L 30p | 2N404 2N3771 176 | 6-8-100 Volts $4-47 POST PATD | $H x {L x & B b
ACY20 20p | BCY7L 20p | MATI2125p [ OC200 46p | 3N327 25p 5773 200 | 20p ench TH9614F Prt Amp /100 106 ®0p
ACYZ1 20p | BCY72 1Ep | MIE240 0C201 75p | 2N69é 1iSp 5790 £:25 50 | Baj2ee 200 85p
AGTS0 559 | BCYS7 2:99 | MIES70 70p | OC202 80p | 25697 16p | vNsSlo a5y | 204 185 | pars sxp B4io 400 70p ?;
ADl40 S0p | BCZ1L 60p | MIES20 75p | OC203 H0p | 2N706 10p 50 S0p | 100+ 180 | CTRCUITS REF. B4/600 600 75y
ADI49 50p | BD1%4 60p | MIE2855 | OCP71 1-£6 | 2930 20p | 2N38a6 85p | 200+ L2p 42 10p | BéfAO0 800 8100 L
Apit g | EDL T 0 | OREIE S | | Sises 130 | any o % | rrEE wite H 3L x & i
15 p 32 80p RPE0 40p | 281131 x 3L %
AFil7 gop | BP115 85p 75p | P346A  20p | ZNi13z £5p | 2N406L 12m | ARY O°° trpe. PURCHASES ;:«fmcri 100 700 i i‘
AF118 50p | BF167 95p | MPF10540p | RAS310AF | ON1302 18p | 2N4062 1%p r D6/200 200 5p Ul
AF124 gbp | BF178 f5p | NET21420p ASp | 2N1304 E2p | 2N4126 1Sp | 3 Watt Flastic B&f400 400 [l
Amgg ggn ggxg % ltgg};:g | Bmwg ﬁag{: ggy 21:%1 gg; Eé“nﬁ';"’ 5% TRANSISTORS, | 16/600 200 £1-00
P 1 AN1307 p | 2N T Ee »
AT230 40p | BFI53 15y | NKT40370p | TAA26S 75p { 2N1303 26p | 2N5777 650 | A voras IC’s, TRIACS, | gILICON CONTROLLED
Afy d | e 1| Nrioises | T 20 | amiels sep ol 1% | Geliwow | SRIOEGH e Vatte Pres
] D | 1 25 - s »
BA10? 30p | BFE88 25p | OAl0 u 1TIP20A cow | aN2147 78p | 28018 685 | 309 cxch- SCR’s, LDR's . PLY. 113
BAI}S 7p | BFX13 25p| OAS 10' TIPSIA 60p | 2W2160 §9p | 28026 B0
BAlS 18y | BFESi 78p | OA9L 70 TIP32A 70p | 2N2217 25p | 28301 560 | girjcon EC R =) !
BAY1S 5p | BFXS7 30p-| OA200 7p | TIP23A 282271 20p | 28803 88y 100 30p
BAX16 7p | BFXSS 0A203 10p 1- 2832¢ 950 | ‘WIRE EADED POTEE 20D
BC107 10p | B¥YB0 gop | OC16  76p | TIP34A 50 50 | pragTIc £00 25
BCI0E 10p | BFY51 £0p | OC20  85p | i aN2360A 40360  40p 600 ASp
BC100 10p | BFYS2 20p | 0C23  8bp | TIP33A p | 40361 40p | Type PLV.1-11 (TO48)
Bo108C 18y | BEYSE &0p | 0C6  40p 80 | 252906 20p | 40862 50p { 1 amp minlature Lo e
Boiis 15y | BEYSO S0p | OC38 85 TIP3SA oN2928 (all | 40405 50p | IN4001 80 1 30p
P | BLY36 800 | 0C35  5p aoo ST mp 4043& 75p | IN4002 100 7 CR8S/20 200 35p
BC117 20p | BEX20 18y | GC36  €5p | TIPALA 7Sp | 2N30S; 110 | 1v400s 200 8 CR83/10 00  45p
BCL48  8Ep Yo7 ocaz  40p | TIP4ZA 859 | oxa054 m 1 85 100 | Ixeoos 00 nP 600 55y
g:gg: gﬁ i CRS 5{400 ioo 86p
12
v AT Prices DO NOT include QUANTITY DISCOUNTS 4007 1000 35 | NEW FREE ORE 77100 100 80D
Value Added Tax. From f10% 184 ; 15% 954 ANY oNE | L3 axme mpsiurt | BOOKLET CRS7/200 200  6by
I5¢ April, 1973 10% must be added | £0% 100+: 25% 250+ TYPE PLA00Z 100 8 | (No.36 CRS7/400 400 703
and shown separacely to your total | From above sections except Integrated PL4003 200 10 (O\:ER )lsuu CRS 7/600 600 95y
order (inclusive Postjpacking). Halp | Clrcuits and Special Offers whers dis- | L4004 400 10 P SIXTEEN AMP
us to help you receive your arder | counts are included PLioos 600 12 | TYPES— %}"gg é% gg;
without delay. ;ﬂ.nhnum order vﬂm K1 plerer. PLACOE 3'0’8 lg Bend  for  yours BGBI:III(OO 00 " 80p
CoITR ) G O Gl EIA00Y O BCR 167600 £00 2100
o 404- 405E1cctr0nlcComp0nentsand Equipment01-4028381 | Open:- Jam-6pm
IO 355-356 High Fidelity and Tape Equipment 01-402 5854/4736 | §4ars.a week
TN i 200 DA Disceligrting Hish Power Sound 017236963 | Trarcetny)
D 303 Special offers and bargains store Al stores onen
Al mail to 303 Edgvrare Road. don W. it day Saturda
EDGWARE ROAD, W2 X gvrare Road. London W2 18W airda v
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' Over 150 ways
to engineer a
better future

e

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fll in the coupon, Mail
it to BIE.T. and we'll send you full details and a free
book. B.LLE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing thal really interests you? Without losing a
day’s pay, you could quietly turn yourself into somcthing of an
expert. Complete the coupon (or write if you prefer not to cut the
.page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. T can honestly
say that this has been the best value for money I have ever obtaimed — a
view echoed by two eolleagues who recently commenced the course”.-—
Student N.1.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects”.—Student J.A.O. Dublin.

“My training with B.LLE.T. quickly changed my earning capacity and,
m. the” pext few years, my camings increased fourfold”.—Student
C.C., Bucks.

FIND QUT FOR YOURSELF

These letters — and there are many morc on file at Aldermaston Court
— speak of the rewards that come to the man who has given himsclf
the specialiscd know-how employers seek. There's no surer way of
getting ahead or of opening up new opportunities for yourseli. It
will cost you a stamp to find out how we can help you. Write to
B.LE.T. Dept.BEEIS, Aldermaston Gourt, Reading RG7 4PF.

P13
i ¥,

i

age
is FREE Z{? % L?on

“

Studly Lou

}(@- = e CUT OUT THIS COUPONomm st s e sy
Tick or state subject of interest.
i Past to address below. I

MECHANICAL an. Prod.—cont.  Constructional-cont.
AMS.E. (Mech.) O Quality Control Buil DI
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& Operation O Storekeeping {1 Bulld. Foreman O
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g Enc Metallurgy [ ORADGHTSWMANSHIP “Fncincerine [
I Inst. Eng. & Tech. ] A-M.LE.D. O Construction E]I
Inst. Motor Ind.  [j DesignofFElec. Surveyors @]
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Mechanical Eng. (] Die & Press Tool Clerk of Works £
Sheet Motal Work [J Csig O Counefl Eng. 0
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onip™ e o Py, R
eat ent.
I ELECTRICAL & Gen. Draughts- Hydraulieg B
ELECTRONIC manship O Inst. of Builders
I e i) B Jis&ToolDes. O Tnot. Worke s =
C&G Elec. Inst, [] 1ech-Drawing [ pllEhway Sup. [
C&GElec_Tech. ) RADIO & TELE- Famtlog&Dec, o
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Electrical Eng. C & G Tetecomm.
Install. E Wiring [ ° Tech. 1 GEMERAL
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& Measuring (with kf O Council of Eng. l
Instraments  [] Radio Amateurs Inst.
Fxam, O FarmScience
I vanacementa  RaZSBirviems O Generaibawmt. o
PRODUCTION & Repairs ] Gen.'.:PJasmcs O
Auto. Control [0 Radio & TV Eng. (. Pract. Maths C|I
Computer Prog. [] Trans.Course [ Fract. 8lideRule [
Ellggtronicbata & TV Main. &Serv. [ P%PIZ&JS\PPIJM Fll
QCessin; %
Bstimating. O L AERD T HEerat oS o
Foremanship, D) o MIMI Sales Enginee DI
Inst.Cost&Man — 4pd Cory gales Bugineers [
Aocountants O AutoEmglteer. 3 - Weian ¢ O
e akeier § AR B piii .
J vstrication 5 g& S At Enz. O Univorsity Ent.
Motor Trade Man. [ Management [
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Numerical Cont. B Moyor venicle G.C.E.
o rstmn}a]l g Mechanics n]
SCRTC LY. 1 A
Personnel Man. [} CONSTRUCTIONAL 580" & ‘A
anning Eng- AMS.E.
Production Egnl; O Architecture ) 8 LEVELS SUBJECTS

Qver 10,000

R i Lo} .
Ceaching for many major exams. group p. l

incl g ONC,C & G, ele.

POST TODAY FOR A ||
BETTER TOMORROW {
ON

To B.LE.T., Dept.BEEI5,
Aldermaston Court, Reading RGY 4PF

NAME.. . __ __
Block Capitals Please
ADDRESS

I OTHER SUBJECTS_
Accredited by C.A.C
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< FREE TEAK CABINET Wit som;

FEATURES. New :lim design with & - 1C%s, IC

Sockets, 10 silicon transistors, 4 recrifiers, 2 zeners.

Special Gardeners low field glim line eransfarmer.

Fibre glass PC panel. Complete chassis work. &
HIGH QUALITY & STABILITY ARE PREDOMINATE FE/"H’UREg1
__DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.

FACILITIES, On/off switch indicator, headphane socket.
lsep:ra:e treble, bass, volume and balance controls, seratch and

rumbie fileers, mono/stereo switch, lnput selector; Mag. PU.
Radio Tuner, Aux. Can be alcered for Mic., Tape, Tape-head, etc
(Pares list Ref. 20 on request).

Constructional details Ref. No. 21 30p

SPECIAL
o £2830
{ PRICE

P &P 45p
COMPLETE WITH
Designer opproved kits

within 200 yards— call and sae for yourself.

YOUR COMPLETE AUDIO-ELECTRONIC STORES

Mare of everything at the right price. All your electronic requiraments

="

20 + 20 WATT INTEGRATED
[.C. STEREO AMPLIFIER

(At featured in “'Practical Wireless™
May to August 1972)

SLIM

*
DESIGN WITH
SILYER TRIM

Overall chassis size
14" x 6" x 2" high

FREE TEAK CABINET
distributed by Henrys!

HenBHE LAY Gl T8z

range of audio and electranic
kics now in stock, evarything
suppl_led_ tremendous value.
Detailed lise Ref. No. 14 on
reques”

1C_RECEIYER
ZN414 chﬁa ‘.’nt:xra:ed
circuic as feazured in Practical
Wireless, January 1973, Frac-
tical Electronies, February
1973, Prica £1°20.

Garrard 9 volt Tape Deck
wieh heads, etc. As previously
advertised. Limited quangity.
£9:50, post 30p.

BATTERY TAPE DECK

LEARN A LANGUAGE
Recorded Cassertes with step
by step phrase books.
French, German, Spanish
Iwalian. £1:4% per course.

-50 per set of four.

1SC POTRANK
3 channel isca Spotbank
fof use with any psychedelic
lighting display.

COST HI-FI SPEAKERS
E.M.I. Size 134" % 84" Large Ceramic Magne:.
TYPE 150 6 watt, 3, 8 cr 15

ohras £2:20. Post 22p.

TYPE 150 TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with ewin
tweeters and crossover. 3, 8
or |15 ohms. £3-85, Post 25p.

TYPE 350 20 watt with tweeter

> and crossover. B and 15 ohms.

W= £7-70: Post 28p.

POLISHED CABINETS 150, I150TC 450 £4-60, Post 30p.

ASSEMBLED 1IN POLISHED CABINETS (8 ohms)

SERIES 6 (Assembled 150 T/C) per. pair £16-50. Posc TOp

SERIES B (Assembled 450) per pair £18:%5. Post T0p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
motion tuning. Built in
bateery. Farriteasrial Overall
site 77 x 23 x 3§%. TO?AL COST TO BUILD
£4-85, Post 15p. All parts seld scparately. Leaflet No. &

1aANDSPREAD* PORTARLE TO BUILD

Printed circuit all transistor design
using Muliard REfIF Module. Medium
and Long Wave bands plds’ Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning,
mW push-pull cutpur, fibre glass P\_IC
covearcd cabinet, car aarjal. Attractivae
appearance and perfarmance.

)

TEST EQUIPMENT lusta selection!
SE250B Pocket Penci! Signal Injeccor £1-90
SES00 Pocket Pencil Signal Tracer £1-50
THL33D Robust 2K/Valt £4:55 with case £4-95
TEIS Grid Dip Meter 440 KHx-—280 mHz £13-45
500 30 K|V Multimeter £9:25

With leacher case £10-50

200H  20K]V Multimecar £4-20. With case £4'95

AFI05  50K{V Multimeter £8-50. With caza £9:50

V4341 ACID(C Hsuoltlm!l!r with transistor tester wich steel
case 9

TE20D RF Generator |20KHz-500MHz £15-95. Carr. 35p

TEZ2D Audio Genarator 20H1-200KHz £17:50. Carr. 35p

CI-5 3* Pulse Scope |OHz—10mEz £39-00. Carr. 50p
TELS Valve Voltmeter 28 ranges £17-30. Carr. 40p
ALL NOMBREX MODELS IN STOCK

PA-Disco-Lighting
UK's Eapgest Range—Write
phene or call in, Details and
demonstrationt on requase.
D}!OL 3 Channel sound to light unit, 3KW,
DJ40L 3 channel Mic {built-in) to light., 3kW. £38:75
Dj705 70 watt Disco amp/mixer. £49 75

DISCOAMP 100 watt amp/mixer, £68-85

DJ105S 30 watt Disco amp/mixer, £32-25
Anri-Feedback Quality Mic., £11-50

D500 50 waet PA Amplifier £43-95

D700 70 wartt P X

GROUP 300 150 wate rms “Group! Valve ArplifiEr £86-00
FIERE OPTICS LIGHTING. — MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS — STANDS. MIXERS. SPEAKERS.
Everything for PA — Disce — Ligheing.

FREE Stock List Ref. No. 18

@® PORTABLE DISCOS — DETAILS ON REQUEST

@ CREDIT TERMS FOR CALLERS

TOTAL COST TO BUILD £798,
All pares sold separately—Leaflet No.2

CATALOGUE

Fully derailed and illus-
trated covering  every
aspect  of Flectronics—
plus data, <ircuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
puice IOP Pad
(40p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to cthis addreis—
HENRY'S RADIO LTD.
“(Dept. PW) 3 ALBEMARLE
WAY, LONDON, EC.1.—
for catalogue by post only.
All other mail and cllcrs

p.p- 320, (Baceery 22p).

BUILD THIS YHF FM TUNER

5 TRANSISTORS 300 kcfs BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDEL'TY REPRODUCTION. MONO
AND STEREO

A populsr YHF FM Tuner for quality
and reception of mono and sterco.
There is no_doubt about it—YHF FM
gives tha REAL sound. All parts sold
separacely, Frea Leafier No. 3 & 7.
TOTAL £697, p.p. 20p. Decoder Kic £45-97.

Tuning meter unit £1°

Mains unit for Tuner and or Deceder P56/12 £3-25. Post 20p

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS!

730 £357; 750 €437 ;

STEREO 60 PZ5 €397 o € : : |
€797, Pz £477

Sy A PACKAGE DEALS

Transformer for PZ8 £2-95 2xZ 30, Scereo 60, PZ5 £15-95

Active Filter Linit £4:45
Sterao FM Tuner £16-95

to 303’ see abova.

ICI12 £)-80; Qlé's £15 pr.
Post etc. 20p per ‘item -

2xZ30, Stereo 60, PZ6 £18-00
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95
FROJECT 605 KIT £19-95

VAT

Prices DO NOT include Value Added Tax. From 1st April, 1973 10%, must be
added and shown separately to your total order (inclusive Post/packing).
Help us to help you receive your order without delay.

, EDGWARE ROAD, W2

RADIO
LIMITED

305 PA-Disco-

E & OE

404-406 Electrenic Componentsand Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01-402 5854/4736 | §2ays 2 weak
ghting High Power Sound 01-723 63963
303 Special offers and bargains stare

All mail to 363 Edgware Road, London W2 1BW

£12-75, b. & p. 35p.

i HI.FI EQUIPMENT

Warshouse pricet with
BIG DISCOUNTS plus
demonstrations (for_ call-
ers) and GUARANTEES.
FREE--24 page detailed
brochure (Ref. No. 7).

You can see tha savings!

HIGH QUALITY

CASSETTES
The best UK low noise tapes
but at a special price.
*Living Sound’ cassettac maer
the highest inteenational
standard (IEC 94A). Fancastic
Pricc savings.

RRP| 2 | 6 | 10
|=ad|ifnr|fcr for

ce0 | 7lplt-102-00/3-10
cso 98p(1-472-85/4-65
Cl20 '1-48 '1-89'3:505-60

“Full __;Eru'r:rznéele. Post pai-&_
SEE EARLIER PAGE ©F
THIS MAGAZINE FOR
TRANSISTORS & SEMI-

DLTAASONIC
TRANSDUCERS
Operate at 40ke/s up o 100
yds. Ideal remote switching
and signalling. Complets with
data and circuits.

MARRIOT TAPE HEADS
4 TRACK MONO or

2 TRACK STEREO

| 17" High Impedanca  £2:-00
‘18" Med. Impedance £2:00
'36° Med.-Low Imp. £330
Erase Meads for above 75p
‘63" 2 track monc— o

7 SEG & NIXIE TUBES
{Pasit 15p per | to 6)

XN3, XNI3, GN& 0-9 side

view with data, 85p.

GNP-7, GNP-8 0-9 side view

with decimil points and data,

95p,

3015F 7 seg £2 sach. £7 per
4 with data.

12 and 24 hour clack circuits
Rel, No. 31 15p.

—_—
Mini A ifier
Ao | RIELRANGRET e

Fixted valume and sensitivi
contral, operated.
£1 -75 cach P{P 15p.

% valt

60mm stroke singles and

anged. Complete withknobs.
K, 10K, 25K, 100K. 250K,
£00%. | meg, Log and Lin. 40p
each, 10K, 25K, 50K, 00K,
250K, Log and Lin ganged.
60p each.

{309 closed
Thursday)

Al stores open
alt day Saturday

CONDUCTOR DEYICES

Hi lmp. £
43" Erase Head for shove 75p

e —
Quality Slider Controls

Open:- 8 am-6pmp
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