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d
‘. COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.
¢ \ S BUILD THESE PROJECTS WITHOUT
" ¥ SOLDERING IRON OR SOLDER.
.
)
:b % 4 Tronsistor Earpicce Radio % Sig-
) - nal Tracer * Slgnnl Injector J¢ Transistor
{ 3 & i Tester NPN-PNP & 4 Transistor Push
) ¢ g ,; Pull Amplilier 4 5 Transistor Push Pull Ampli-
‘ e g \X e ‘ fer 9 7 Transistor Loudspeaker Radio M“ LW
" F#¥ 1Ty % & Trankistor Buort Wave lhxho * Electmnlc
! FF *
" b . a ; A9 2 4 Datteryless Crystal Radio * One Tnmmﬂr
) -, . J FF Hadin < 2 Trausislor Regenerative Hadio
" 5 % 3 Truusistor Regenerative Radio v Andible
" e Continnity Tester % Sepsitive Pre-Amplifier.
¢ e 24 Resistorn ¢ 21 Capacitors ¢ 10 Transistor"
i' Total Building Costs * 3! lm:i'xpukcr + Farpiecc ¥ Mica Daseboard 4 3 12°
) P P & Inn 44p. ny connectors 4 2 Volune controls % 2 Slider Switches
[ £7 23 (om.:., PaP 4 I Tnning Condenner % 3 Knobs v Rendy Wound
" MI/LW/SW Coils J Ferrite Kod w A} ryards of wire % 1
4 109 V. 7 of slecving, ete. 'arts price and pluns BOp
‘) ( AT np) yard *P. 1igt and pluus §0p (FREE with parts).
'b ROAMER NEW
3 EVERYDAY =
¢ TEN
Vi ERIES
‘i YHF 1ncluding air- s
§ entt. 10Trasistors. Build this
" r‘;ﬁ"}:" 2“"‘;:&" sxciting New
agne - stries ol desi
‘b i v i V.5 nlﬂll'.rsnniltnrn and 2 dioder. AW/LW.
§ MW Tw. swl 'swe sw3, Tramer Bene, VAP "“&ififi;.%;;‘:l;ﬁiiiﬁ’inﬁm?&iiﬁf’jl{tf?‘é&;"e
€ eod Loeat stations aleo Aircralt Band, Built in €0 SOV e e HE
'D Ferric Rod Accied for MW/LW. Retracuablc, chroms sl spea -
pla section Telescopic Aerial, can b angled an B, o
" rotated for penk shord ave and VHE histcning. Push Parta price list and Planw 15p. Free with P"t'-i_ h
) Pull output uaing 600 mw Transistors. Car Aerfal and Total Building Costs £2.9 EE&
‘ Tape Recording Sockets. 10 Transistors ploa 8 Diodes. (Overseas P & I' £1-25p) Ins. 30p
§ e irncivomeonc by L aE e % 1k vansim
ate  eail for A AN olnme r
" onjoff. Wave Change and tone Control. Attrac- Ede: src""l_e:l“: ]gkqt‘g"“"égﬂm"::g ﬂ*ﬂs__"
) tive Case in. black with silver blockirng. Size 13 ld :\k:-“u fwu.ow wt‘t:” o e
e B . Push
€ o xixam Easy to follow Ingtructions an ouIeD ° Tag oL
" Parts pricc Hat and plans 30p (FREF with p.m). Parts pricc list A Plans 15p. Free with parts.
Y Total building costs P.P. & Total Building Costs £3.6() -© &P
[ (Overseas F. & 1. E1-85) r Ink 52p [Overreas P & [ £1-25p) “Ins. 30p
q’ (++ 10% VAT 85p) (+ 19% VAT 36p

E.V: 7 Case and locks as above, 7 Transistors and
3 diodcs, 8ix wavebands. MW/LW. Trawslér Band,
gW], gwe, Aws, by 9 volt battery. Fush

NEW -
ROAMER
NINE

WITH
V.H.F.

AIRCRAFT

Nine Transistors,
2 Tunable wave-
bands as Hoamer
Ten, built in
ferrite rod aerial for MW/LW. Retractable chrome
plated telescopic aerial for VHF and SW. Push Pull
output using 600 mw transistors. 8 Tranalgtors and
3 divdce, tuming condenser with V.H.F, scction,
separate ¢oll for alrcraft, moving ecoll loudspcaker,
volume ON/OFF and wavechange contzol. Aitractive
1 white ca-u: with red grille and i strap,
Bln: 9: X 77 % 28" approx. Parts DTrice st and
];_h‘l’ll 301: (‘FB E with parts) PP
otal Building Costs Tns, $2p.

{Overneas I' & ' £1-83p) £6.95

{4 10% VAT §%p)

“EDU-
KIT”

Bolid Radlos.
Amplifiers, zte.
from sary ntags
dingrama. Five

onits lneledie e
mastor unlt
to constroet

Components inclode:

Pull output. Telescopic acrial for short waves. 3 lond- Tuning Condenoper: 2 Volwne Controla: 2 Blider
‘: FlVE upnkn.pPuu price list and easy bnild plans 20p. fwitchea: Fine 3~ Tone ?Iu;‘mg Oni(l:“Spes: 1." W
T Enat e e warchands Frec with parta. Sitrip: Frrite Rod Acria i le;l\' h;p- E: oam 32
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' Band 7 stages, 5 tran {Oversess T & P £1'85) ¥ from Maxter TUnit, cnabling them to be stored for
" sistors and - 2 -d"’d“i (- 10°% VAT 407} fature use, Jdeal for Bchnols, Educatiooal Authorities
F ¥ Tl S i WYYV and all those interested in radjo construction.
1’ :;:ﬁ‘cr.m:::?:ﬂ?\?e B’]‘:(\\- ROA M ER Parta price list and plans 25p (FEEE with parts).
' and Gald Case. Bize Ay
- P
§ i EIGHT Mk 1 Total Bulding Costs £5.50 1,05,
160. (Free with NOW WITH €+ 10% VAT 5sp)
1' Total Bu:ldmg "Costs 2-50 Rk VARIABLE
) £ X 1oe. 265p
‘) el (+ 10 VAT 25p) | TONE CONTROL s| Caso and looks
3 —TRANSONA | srrsmeesrperenyn s | ROAMER SIX o
' W3 an rawler . Buill in Ferrite - x
for MW snd L\Y. Betractable chrome plated Tele- 6 Tumable Wavebands: MW, LW, 8WI, 8W2, 8W3,
|’ h F'VE pcopic aerial for Short Wases. Fush pull output using Trawler band plus an Extra Medfum waveband fot
" i 800mW transistors. Car aerisl and Tape record sockets. ¢aeler tuning of Lurembourg clc. Sensitive ferrite rod
’ e o Wayebands, transistors Belectivity awitch. B transistors plus 3 diodes. iatest acrial and telescopic merial for Bhort Waves. 2in,
[ and speaksr us Iocket 47 2 watt Ferrite Magnet Loudspcakers. Alr spaced Bpeaker. 8 stages—6 transistors and 2 djodes. Attrac-
¥ive. Larger Cast with ganged tuning condenser. \'ulum-[nn[oﬂ,tnning WRTE tive black case with red grlilc, dial and black kmobs
{ Red Speaker Girllle and and tone coatrals. Attractive case in rlch with polished meul inserts. Size 8 x 8} x Ziin.
‘D AR chestnnt shade with gold blocking. 826 9 X 7 x din. || appror. Plans and parts price list 25p (FREE with
" Plans gand .parts Pt appror. Basr to follow ms!.ru&,l.mal “fh du._"'x?ma parts).
1ist 15p (Free with patts). Parts price Jist and plans 25p (FREE with parts).
1' Total Buiiding Costs £275 PP & Total Building Costs £6 9 PP& Total Building Costs £3 98 PP *l
) : P 1025 ; Ine. 4ip v & P. £1-85) Ins. 31p
{ {Oversess P & P 1.25p) Ion. 26p (Qvarsean P. & P, £1-35) . {Ovcretas P A
" {4 10% VAT 27p) (4 10% VAT 69p) 4 10% VA P}
)
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! TRANS EIGHT |
2 RADIO EXCHANGE CO
" 8 TRANSISTORS snd 3 DIODES
"
" 6 Tunablc Wareband~; MW, LW, 6ia HIGH STREET, BEDFORD, MK40 1SA Tel. 0234 52367
F e T b o Reg. no. 788372
. Bensilive ferrile arrl . 4
‘D far W Tand L. Telesoaplc I 1 \ 5 f
seria) for Short w-\u Bin. enclose®£............ for ... Sy e e i ST P
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) istors pins 3 diodes Attractiva case In Llack with red grilie, disl awt black
‘, Icnobe with polished metal fnseriy, Size 9 % 61 X 2%in. approx. Puah pull
€ cutput. Battery economiser awitch far extended battery life, Ample pawer to l Name.......... P P R e iha.eresasavan
‘. drive a larger speaker. Parts price list and plany 25p (FREE with parts).
4 Tot
{ otal Building Costs 4.48 PT& Axddre s stran e s e AT LA - S Syl e Lo s
) (Overseas P & P £125) Inx, 33p
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HOME RADIO (Components) LTD  Dept. EE, 234-240 London Road. Mitcham CR4 3HD . Phone 01-648 8422

...there are over
8,000 electronic
components

WITHIN A FEW
FEET OF YOU !

That is, assuming you are on the telephone, and
that you don’t keep it at the top of the garden!

If you're not on the phone, the distance is between you and your nearest post box

The first thing you need, to enable you to get all your
components quickly, easily, economically, is a copy of
the 240 page Home Radio Components Catalogue. Apart
from listing the vast range of lines we stock, the catalogue
contains details of our popular Credit Account Service
and many other items of useful information. For example,
as there are several ways of ordering, several ways of
paying and several ways of delivery, the pros and cons of
all the methods are clearly set out in the catalogue.

We have the reputation of providing the best-organised
service ever offered to buyers of electronic components.
Of course, to make good use of this service you need the
catalogue. It costs 55 pence, plus 22p post and packing,
and when you receive your copy you'll agree it's the best
investment you've made for a long time. Moreover with the
catalogue we give you 10 Vouchers each worth 5 pence
against orders, an up-to-date Price List and a Bookmark
with a useful list of technical abbreviations.

Send off the coupon today. It's

your first step to solving your
component buying problems.

=22

240 pages
Qver 8,000 items
Nearly 2,000 pictures

"""'""""""""@1

/]
[ }

The price of 77p applies only to customers | HOME RADIO {Components)LTD. (Regn. No. London 912966)
[}
[ 5]

Only _ssp.plus A S |r
g
[ ]

POST THIS COUPON

Address

with cheque or PO.for 77p.

HE e Il e .

el B Dept. EE, 234-240 London Road, Mitcham CR4 3HD
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CRESCENT RADIO LTD ]
I1-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
Il MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM). 803 [685

PLASTIC BOXES

THE FOLLOWING
S1ZEJ ARE A’\TAILABLE
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Peat and Pukm" 1lop

- SLOPING FRONT 60DHG {Approx.)

“CRESCESFT” 100 WATT R.MS.
ALL I_’UU'RPBOSE AK?I%H’EER

We supply the three modulu for yon
to build

thia Disco-Group-P.A. mmpli-
ﬁu‘ into the cabinet of your choijce,

POWER PACK, ‘CONVERTER
Swilched 3. 6. 7; of 9 vous.
Up 0 400mA Outpist

4.8 utput Leas Sower

- r? :;Ev;m yn;: Qutoul

P - ; T sy % THEE POWEE AMFP MODULE

sockel agazior ., prc 170W. rmas. &qg. wave 3007 instan-
atal taneons peakr into B ohm (80W into
S 16 ohm). £14-28, cArr. 45p.

iy

Aereral e

Seacn g Zerst % THE FRE-AMF MODULE

i Srasear

Indator Lorgut Four ¢oatrol pre-amp. Vol Bass,

2,‘;‘; On On Treble, Middle controle. Desined to
e L ar g e <, drive most amplifters nalng FLE.T. first

£5.25 + VAT 16pP. & P. stage. £9-96 curr. 25p.

+* THE POWER STPPLY

ELAC HI-TI 1s supplied complete with the maing
10 Twin Con & transformer. £0-88, carr. 50p. Complete
o firing instructions are supplied and no
Speaker. technlcal kmowledge is required to
conneet the three peady wired modules.
7 Watts A fantastic hargsin, If you purchase
Free Alr all three modules. 225, carr. 7ép. Send
8.A_E. for forther dctails on this or
40 Hx 12000 Hx our rcady built amplifiers.
£3.75 P-& P 2ip
MAINE
TRANSFORMER
3 KILOWATTS PSYCHEDELIC 4p0-240 PRI
LIGHT CONTROL UNIT R
6-3v. 1 Amp Sec.

£1.00 F 09 E & P

Thres Channel: Bass—Middle—Trehle.
Fach channel bas jts own sensitlvity
control. Just connect the input of this
unit to the Jondspeaker terminala of an
amplifier, and eonnect theee 250¥ up to
1000W lamps to Ihn output terminals
of the unit, and you produce a fascin-
n\mg snund-ught dlxplay (All guar-

sleoy £|85°p!u538p1‘ RS

CRESCENT CATALOGUE VAT

If you ¢construct you should own Flease inc'ude 1084 VAT on

R e i

|_PRICE FOR KIT OF PARTS £5.75 inc. p- & p.

EXPRESS COMPONENTS
17, Albert Square, London, E15 1HJ

fuzz box

INTRODUCING the fisst of our electronic
kits for the musician, suitable for use with
electric guitars and organs. Kit comes
complete with wire, solder, ready drilled
case and step-by-step instructions.
(Batteries are not supplied).

Porentiometers 1.C's

Resistors
10§L—2.7M8 1p each | |k lin. 748 B-pind.il.  40p
E12 W 5% low noise 10k Ein. 7400 i4-pin dil. 18p
—_— = 4 P :2':: 15p NESS0L TO-5 95
Capacitors uf [V 50k Fin. NES55V B pin 4.i.i. 90p
5 ' op | 100K lin.
470% log- ——
10/10 6p | 1M iine }
10/25 Tp N ey B e Transformers
33725 7p Mains [6Y £A 80p
100/10 Tp Beta M218 £1 85p
106 /40 p Transistors
G o | ABiei 12 mo  eno 3
m
D 200 1 uCio7/8/9 R G Riac e | [aneon
IETE 25p | 8Cis: Mp | Crystad ecarpizce and
2000112 20p oC7| 12p S 70p
2000/50 3sp | OC78 t8p 3 il LR
200125 10p OC204 25p b 14-pin d.i.i. yocke:s
2 OCF7I - 55p 18p
—— 2IN2926G 1ip
4 12 e .
Diodes 2N370 P
OAB8! 8p i s C.W.O. orly add
OAS! 8p Meters I15p p & p S.AE
IN%1 48 Sp MR3EP 100pA £2 25p enquiries

one, 8end 20p ine. carriage. goods plus carviage.

418

a RADIC-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence
Lt rrrr e v o v

I free!?

I
= BRITISH NATIONAL RADIO & =
ELEGTRONIGCS SGHOOL P.0.Box 156, JERSEY i

I NAME : .. r A l

I ADDRESS : __I
EEB 8.4.
- BLOCK CAPS ptease
-—-----—-----------

RAPY

Brochure, without obligation to:
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RECORD PLAYBACK HEADS
(TRUYOX)

Individual priccs of these are:

2 track record playback heads 50p each.
4 track record playhack heads T2p cach.
Eraze heads are also available separately:
2 track 38p; 4 track 65p.

NEED A SPECIAL SWITCH
Double Lea! Contact. Very slight pressnre closes
both contacts. Bp each,
10.for 80yp. Plasiic pushrod
2 suitable for operating. 8p

00 each, 10 for Sd4p.

| RP.M. MOTOR--GEAR-BOX
Madc by the famous Chambetlain & Hookhin
Ltd. These could be made to drive clock of
similar. Beally robust reliable unit.

Price £1-10 each.

AUTO-ELECTRIC CAR AERIAL ,
with dzshboard control switch—fully
eztendable to 40in or fully retrac-
table. Suftable for 12V positive or
negative eartk. Supplled complete
with fitting inatructions and ready
wired daahboard switeh. £8-35 plus
25D DOst And insurance.

PMACINS TRANSISTOR POWER

igncd to otk Istor sets and i
Adjnsuhle autput 6%., 9., 12 volts for up to
S00mA {(clare B v:orklng) Ta,kes the place of any
of the falowing batleriex: PP, PP3, PP4. PPE.
PPi. PPS and others. Kit compriaes: mains

rectifier, ing and load reshbsior,
condansers and inxtroctions. Real sip at only
£1-10. plus 20p Dostage.

MINIATURE WAFER SWITCHES
2 pole, 2 way—4 role, 2 way-
3 pole. 3 way—4 pole., 3 war—2
pole, & way—3 nole, 4 way—2 pale
& way—I pole, 12 way. all at $5p
each.

MULTI-SPEED MOTOR
Hix speeds are asvallable 500, 650
and 1,100 r.p.mi. and 8,000, 12,000
4 15,600 r.pm. Shatt is } In.
dismeter and spproximately 1 fn.
long. 230/240¥. Itz specd may be
turther controlled with the use of
our Thryrister controller. Very
powerfni and wusciul motor nlz.e
approx. 2 in. Uls. % 5 in. long.
Prica 87p plos 23p postage anit
insurdnec,

o SLIDE SWITCHES
Slide Switch. 2-pola changeover Dunel
mounting by two 6B.A. screws. Size
k, approx. lin x jin rated 250V lamp.
8p each. 10 for 73p. Ditto as above but
for printed eiremit 6p each, 10 for §3p
Sub Miniaturs Slide Switch. DPDT 19mm
{}in approx.) between fxiog ccatres. 20p each or
16 for £1-80. 8P (Change over spring return 250+ 1
amp.

i15A ELECTRICAL
PRCGRAMMER
Learn In your sleep:
Have radio playing and
kettle bofling as you

Y itch on lighta
1o want off intrudera—bave warm house to coma
home {o. All these anid many otber things you can
Jo ! you iavest In sn clecirical programmer
Clock by fanous maker with 15 samp. onfoft
awitch. Switch-on time can be set anywhera to
stay on up to 6 hours. Independent 50 minute
memory jogger. A heantiful unit. Price £2-15 1
20p p & p or with gizss front chrome bezel B3p
exira.

BALANCED ARMATURE UNIT
500 ohm, operates as speaker or micro-
phone, »0 w:ctal fo intercom or shuilar
vircuits, 37p cach.

12 VOLT 1} AMP
POWER PACK

Thia comprisex  douhle-
wound 230/240V malns
transforrner with full wave
rectifier and 2000 ml![dl
smouthing, Price 4220 +

P. & p. 20p.

Hll"r Dnty Mains Powsr Pack. Oulpnt voltage
adjustable from 1540V ifm steps—maximom
load 230W—that iy from 6 amp st 40V to 15amp
st 15V, This really s & Lifh powcr heavy duty
unit with dozens of workshop uscs. Output
voltage adjustment is very quick—slmply inter-
change push on lesds. Sillcon rectificrs acd
amoothing by 3.000mP. Price £6-33 plus 65p post

RESETTABLE FUSE
Mtow long dnex it take you to renew a
fosa? Time yonrself when next one
btlows. Then reckoning your tim= at
£1 per bhour scc how Quickly our re-
settable fuse {anto clreuit breaker) will
e v for itsci. Pricc only £1-10 each
of £12 per doicn, specify 5, 10 or 16 amp—
wimply fit in ploee of pwiteh.
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STEREO RADIOGRAM CABINET_
Long, Low and Medcrn, Tesk veneered f
with sliding fronc and tapcred legs.
Speaker spaces cach end. Size approx-
4ft. 2in, »* 15In. x 1%in. Probably cost
over £20 to make. Our Price £§-10 each.

THIS MONTH'S SNIP

ULTRA MODERN RECORD
CHANGER.

Famous BSR deck with sterec cart-
ridge. £6-95 4 £1-00 post.

HORSTMANN 24-HOUR TIME SWITCH
With & position programmer. When fitiad to hoi wsater

aystemn this covld programme as follows :—

Proxrammo Hot Water Central Hesting
o o
i Twice Dally o
o AH Dar o
3 Twice Dally Twice Daily
4 Al Day All Day

Suluble of courae, to programme oither thm central heating
pr and down-

stairs clectric heating or heating and cooling or taped mnsic and radio. In fact

mmer, Mains opersted, Rire

Bi0. % 3n. x 2in. deep. Price £3-85 as illustraled but less case.

and hot waicr, for &

there s mo limit to the versatility of this

PORTABLE RADIO CASE DE-LUXE

A zimilar size to tho above but a more expensive design.
Uaed with the Good Companion de-luxe wodel. £2-20
plus 50p poat and insorance.

KETTLE ELEMENTS

Made by the famous A.EX Co. C with it

ing
ring and plug shroud. Normal 2 round pin and fist pln urth connection
and overload reset push button. 3 Models—ljin {approx.) sujiable for
Swan and other similar models—1iin (approx.) sultable for G.E.C., Hotpoint,
ete. All quick bofl 24k™ elements at 240V. Price £1-38.

There is no doubt ttat it is a good
system, we believe that for the money L
it is withont comparison. We demon- v
gtrate cladly at onr Tamworth Road
depot. Prices of the individual items
for this:—

1 Unllex Amplifier Rel. EP.9000 £1-80
1 Unflex Amplifier Rei. EP.9000 £1-80
1 Unilex Pre-Amp Rel. FP9001 £1-80
1 Unflex Power Unit Ref. EP9002 £2380
1 Control pandl kit with spon Almmininm

13 oluu speak

MULLARD UNISEX STEREO SYSTEM
Za

faced knobs £3-30 Or the complete catfit—£11-30 post {- VAT paid. Put of
crs made by E.M.I. are also avaflable it required, £3-3G
the pafr. No extra postage If ordered with the above, otherwise add 25

23p

SWITCH TRIGGER MATS

8o thin Is undetectable under carpet but will switch on
with slightest pressure. For burglar afarme, ahop dloom.

vie. 24in ¥ 1Rin £1-88. 13in x J0Io Z1-21.

4258 p & p 25p

SMOKE WILL KiLL—-GAS WILL KILL—FIRE WiLL KILL

But, it you install BAGA (our vmoke and gas alotm) your
family will bave the Iatest electronic protection, agninat these
kiliers. 8aga uses a fantastic electronic sensor whieh “smells™
alarn immedistely, in a neat

cast mersaeing appror. Sia x diln X 2iin, it lLins its own
alarm, also & connecior for additional balts, You

juat plug It §n to the malns and hang it pear the cefling, Saga
uréy #o little efectricity that i will hardly move the mecter.
leave It on always to give night and day pratection. Ome
¥ear's guarantee, also 7-day cash return offer, £8-99 plus 80p

sucke and gas and sounds the

ot and service.

—

HORSTMANN “TIME & SET' SWITCH
(4230 Amp S8witch.) Just the thing if yeu want to come home
to a warm honse without it ¢outing you a fortune. You can
delay the switch on tlme of your electrie fires, stc. up to
14 hours from sstiing time or you can uss the switch to giva
& boost on perled of up to 8 hours. Equally anitahle to
contyo) processing. Twe models 15 amp 4198,

¢

PRICE 30p POST PAID

OUR 1874 CATALOGUE LISTING BEUFDREDS OF BARGAINS
NOW AVATLABLE

CENYRIFUGAL BLOWER
Minfatura maine driven hiower centrifug

ﬂitlnz {futo & cooker b
removing flux smoke whcn soldering eic. ete. A
bargain at 28-05

al type blower
unit by Woods. Powerfnl bat _apecislly bull: lo: quliet
g—driven by with
rpecu.l]y Lullt low nolse hearings. Overall size q' x* 43"
X &”. When mounted by tlange, alr is blown into the
lqnlpmmt bui to suck ajir oat, mounnt it from ecentre
ng clamp, Ideal for cooling electrieal equipruent or
drying cabinet or for
Teal

RADIO STETHOSCOPE

Essiest way %o Ianlt find—traces signal from
aerial to speaker—when slgnal stopa vou've found
the faglf. Use it on Radio, TV ampiifler, anything
—complcte kit comPrises two apecial transistore
and al! parts meciuding probe tobe and crystal
earplece. £2-20, twin stethoset Instead of earpiers
88p cxtra—post and ma. 20p.

X MULLARD 4WATT

Stomational “ence in a lifctime officr’® because
Mullard over-produced—definltely not repeatable
once our stocks (now over half ) are cIc.l.re\L
Hi-Fi 4
ready to use, batt, car or mains opemtcd—freq.
range BOhz-13Ehr—distortion better than ~29%.
Comes complete \nth gﬂannbee acd daLa FREB

!ivlbrd “*tells ﬂl you nesd to know’’ to build
your own stcreo. Complete Unilex Stereo System
£11-30. pnlr of speakers (nr same 2380

EI.ECTRIC MOT ORS

7 powerful battery motors as used in racing cars
and power models. Qutput and t; vary tc
make tham sultahle for hundreds of different
Projecta—.tools, 10yz, modeln, ete. Alf brand new.
reversible and for 1¢ to 12v. Bats, wiring dia-
grams included. Tost and YAT 30p.

F R E E Detalls of how to make

fuiniature power station.
FERRITE RODS

Yor serialz, ete. The following trpes are in stock:
Dia. 7. 47 lung 159 5% long ]SD Dia. 7. 57 lons
20p, 67 lung 25p. &~ long 80p. Dix. %, 4° Iung 20p.
5" iong 25p. 6~ lunz 801; S’ long 46p. Dia. l 8”7
long 86p; Ferrite Slab 3" long x 3 £0p.

MINIATURE SEALED RELAY

Anierican made. Our Ref. Noo
REL Al 3Teasures only 3* wide
W 37 thick and !* high and
It's a double change over, we
don’t know the contact rmating
but estimate thia it 3/5 amps.
Tbe coil resistance is 800 ohms
snd 9-12 volt will clase it. Idesl
for models and miniaturised
equipment, ft's & plug in relar
but we supply complete with base.
Pri¢cz 33p including bazc.

TELESCOPIC AERIAL

for portable, car radio or

tranymnitter. Chrome plzted—
six sections. extends from 7§ to
diln. Hole in bottom for 6BA screw.

30 amp /’up KNUCKLED MODEL FOR F.M. B§p

TREASURE TRACER
Complete Kit (except wooden
battens) to rmake tbe metad
detector as the cffenit in Practicel
Wireless, August lssac. 2-30 plus
20p post 404 Ingarance

MIDGET TWO GANGS

Tuniog condenker nx fitted to manr Japancee and
Hong Koog radios—probably 200pi each section
with 4~ spindle with terminal—lexs trimmers.
FPrice 38p. With trirumers 50p.

NUMICATOR TUBES

For digital lm\rumenll. counters, timers
el Hi-vac XN.38. Price 88p cach.
10 for £9.

MAINS CPERATED
SOLENOIDS

Model TTZ2—asmall but power-
ful 1* pull—approx. =ize
13" x 1§ x 1i°. @6p.
Model 400/1 i pull. Size
23° x 2° x 1}". 83p. Model
TTI10 13° pull. Size 3’ X 8}°x

. 21:88 plus 20p post md insurance.

TERMS:—

| Add 10% VAT,

Send postage where guoted—other
items, post free if order for these
items is £6.00. otherwise add 30p.

1974

J. BULL (ELECTRICAL) LTD.

{Dept. E.E.}, 102/3 TAMWORTH RD,,
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= FOR AUDIO
ON A BUDGET

| PUSH BUTTON CAR RADIOKIT
T — ;w—ﬂTheTounstll

NOW BUILD YOUR OWN
PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully Controls volume manual tuning and five push
completed and tested printed circuit board on which huttons for station selection, illuminated tuning scale
no soldering is required. All connections are simple covering full. medium and long wave bands.

push fit type making for easy assembly. Size chassis 7~ wide, 27 high and 453" deep approx

Fine tuning push button mechanism.is fully built and - -
tested to mate with printed circuit board. Car Radio Kit £7.70 + 55p post. & pack.

Technical specification: Speaker including baffle and fixing strip
(1) Output4 watts R.M.S. output. For 12 valt £1.65 + 23 p postage & packing

operation on negative or positive earth. = ]
(2) Integrated circuit output stage, pre-built three Car Aerial Reco_mmended—fully retractable and focking
£1.35 post paid

stage IF Module.

QUALITYSO
FOR LESSTHAN£19 00

Steren 21 easy to assembie audio systom kit. - no soldering
required. [ncludes:—
BSR 3 speed deck. automatic, manual facilities together with
ceramic cartridge.
Twao speakcrs with cabinets.
Amplitier module. Ready built with contral panel. speaker leads
and full, 8asy to follew assembly instructions.

For the technifally minded :—
Specifications:
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 wat!s per eharnel: Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Pravisian for auxiliary inputs - radio. tape. ete.. and outputs for
taping discs. Overall Dimensions. Speakess approx.
151" 3 87 % 47 Complete deck and cover in closed position
approx. 155 % 12”7 % 8% complete only £18,95
Extras il required. oy
Optional Oiamond Swl:ff 37 HaTIPL B
Specially selected pzirof sterec headphones with individual
level contrals and padded earpieces to give optimum

performance. £3_35

Refiant Mk IV Mono Amplifier, tdeal for the
small diste or hause parties.
Outputs 20 watts RM.S._ inte 8 ohms {suvitable
for 15 ahms).

Inputs * 4 Electrically Mixed Inputs *3
Individual Mixing controls. *Separate bass
ang treble controls common to all 4 inputs

*Mixer employing F.E.T. {Field Effect Transis-
tors). *Solid State Circuitry. *Atiraciive Styling.
INPUT SENSITIVITIES

Input 1.) Crystal mic. guitar or mavinp coil
mic, 2, and 10 mV. (selector switch for desired
sensitivity.—laputs=2). 3). 4. Medum oufput
equipment—ceramic cariridge. tuner. tape
recorder, organs ete.
— all 250mV sensitivity.
AL Mains 240V, operation.
Size approx.12% insX 6 imsx 31 ins

&, £15.00 + 60p.post & pack

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to naise ratio : better than 60dB. Bass
Control Range: 13dB at 60Hz. Trebie Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into
470K. Size: 19% X 102 X 8ins. spprox. Amplifier £27 50--£1.50 p. & p. &

Special Offer: Disco 50 plus two 15” E.M.L speakers type 14A/780
(as illustrated on opposite page). Complete £57.00-£4.00 p&p,
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COMPLETE~
STEREO SYSTEM

List Price £86.00

performance.

Enclosure Dimensicns
approx. (3ft. x 2ft. % 11).
Drive Units

A professional standard five way speaker
system with encfosure giving top guality

. Hand built - 157 diameter bass with 3*
vgice coil. —two 5 diameter Mid Range

£51-00

40 Watt Amplifier.

Viscount 1li — R102 now 20 watts per channel.
System lincludes,

Viscount I amplifiar — volume. bass, treble
and balance contrals. plus svitches for mono/
stereo on/off function and bass and treble

“filters. Plus headphone socket.

Specification

20 watts per charnel into § phms.

Total distortion@ 10W@ 1kHz 0-1%. P.LLT (for
ceramic cartridges) 150mV inta 3 Meg. P42
{for magretic cartridges) 4mV @ 1kHz into 47K.
equalised within - 1dB R.1L.A.A. Radio 150mY
into 220K. (Sensitivities given at full power).
Tape out facifities: fieadphone socke, povier

out 250mW ger channel. Tone controls and filter
characteristics. Bass: 1+ 12dB w-17dB @
60Hz. Bass filter: 6dB per octave cut. Treble
control: treble 1248 to—12dB @ 15kHz
Treble filter: 12dB per octave. Signal to naise
ratfe ; (ail controls at max.) -58dB.

Grosstalk better than 35dB on all inputs.
Overload characreristics better than 26d8 on all
inputs. Size approx. 133”9733~

Garrard SP25 deck, with magnetic cartridge.
de luxe plinth and hinged cover.

Two Dug Type Il matched speakers —
Enclosure size approx. 173 % 103°x6”/in
simulated teak. Orrve unit 137 8~ with parasitic
twester. 10 watls handling

Complete System £51.00

EMI SPEAKERS AT FANTASTIC REDUCTIONS

THE ULTIMATE COMPLETE SPEAKER SYSTEM
EMI LE 315

R =

£69-00

System I}
Viscount Ll amplilier {As System [}
Garrard SP. 25 (As System i)

Two Duo Tvpe HIA matched speakers—
Enclosure size approx. 317 x 137 x 111~
Finished in teak veneer. Drive units approx.
1347 82" with 31 HF speaker. Max. power
20 watts. B ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00

PRICES: SYSTEM 1
Viscount lll R 102 amplifier

2 Oyo Type |l speakers
Garrard SP25 with

MAG -cartridge de Iuxe plinth
and hinged cover ®

f24-20+E1p&p
£14-00+£2-20p & p

£21.00-+ £1.75p & p.

total £59.20

Available complete for only £§3 00 +£3-50p. 5 p.

PRICES: SYSTEM 2
Viscount R102 amjlitier

2 Duo Type IItA speakers
Garrard SP25 with

MAG cartridge de luxe plinth
and hinged cover

£24-20 - £1-00p.&o0.
£39-00 -1 £4-00p. & p.

T£21-00 4 £1:75p. B p.

total  £84-20

Available complete for only.f59.00+£4 p & p.

g
. 950

o
%8 |k
Five matched speakers and crassover unit

for handling up to 45 watts. frequency
tespanse from 20 to 20,000 Hz.

Huge 18 ¢ 14* {approx.} high efficiency
Bass-Speaker with 16,500-gauss magnet
buift on 3 heavy diecast frame.

The four 10,000 gauss tweeters, each 3%~
dia. approx.. are fed by the crossover wihich
critigally adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ghms.

units, — two 33" HE. units, plus (]

crassover panel with twa variable 15" 14A/780 BASS UNIT
potentiometers for mid and high lrequency  Bass unit an a rigid diecast chassis.
adjustment. : Superior cone material handles up ta 50
Power Handfing watts HMS and is treated 1o give a smooth
Continuous rating 35 W rms., Peak power  ireq e. R 30 Hz. flux
rating 70 W. density 360 000 Maxwells impedance at
Frequency Response 1 kHz is 8 ohms. 3 voice coil. Bass cgil 27. others 0-57. Recommerded

20 Hz 20,000 Hz. Imp. § ohms. Recommended retail price £40.80.  !sterice £44-00. QR PRICE£19.50
Our price £45-00+-£3-50 p. & p. OURPRICE£18-70 +£1-50p &p + £1-50 p & p Special Offer,

BUILDYOUR OWN
(3
a2 STEREO AMPLIFIER

For the man who wants ta design his own stereo — here’s your chance to start,
with Unisound — pro-amp, pewer amplifier and control pane!. No scidering—
just simply screw tagether. & watts per channel into 8 ohms. dnputs: 120mV
{for coramic cartridge}. The heart of Unisound is high efficiency |.C. manolithic
power chips which ensure very low distartion aver the audic spectrum.

240V, AC anly. £7:64 +55p.p & p

STRACK CARTRIDGE
PLA 661

Elegant self selector. push buttan player for use with your steres system.
Compatible with Viscaunt Il system. Unisound modale and the Sterea 21
Technical specification  Mains input, 240V, Output sensitivity 125mV
Comparable unit sold elsewhzre at £24-00 approx.

Yours for only £10.95+ Bﬂp..g& p

V| C

Radio and TV Compaonents (Acton) Ltd.

21 High Street, Acton, London W3 6NG /c

Mail orders to Acton. Terms C.W.0.
Al enguires Stamped Addressed Envelope.
Goods not despatched outside U.K,

Just write your erder giving

yeur credit card-aumber Leaflats available for ail items listed 323 Edgware Road, London W2
DO NOT SEND thus (*’) Personal __ Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
YOUR CARD Send stampad addressed envelope, Shappers Acton: 9.30 a.m.-5 p.m. Closed all day Wed,
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YATES ELECTRONICS

(FLITWICK) LTD

CW.e.  PLEASE. POST AND PACKING
PLSASE ADRD ‘lp TO ORDERS UNDER £2,

C=mogsas wisrk co~tains data sheets for most of the
——oo===x ‘=%d will be Sent free on request.
Uk SR mueesassd

DEPT. E.E., ELSTOW STORAGE DEPT.

KEMPSTON HARDWICK,
BEDFORD.

RESISTORS

W Iskrn hl h carbon fil

AW Muliard CR2S carbon fllm—very lmall hndy elze 752 5 mm,

w24 FLECTROSIL TRS.

Power Vaiues Price

watts  Tolerance Range availsble  1-8% 100+
+ 5% 4-70-2-2mgQ E24 1-3p 1-ip
+ 10% 3-3IMO-10MO E12 1-3p 1-1p
L 282 100-1MQ E24 3-5p 3p
+ Y 10-3-90 El1Z 1-3p f1p
' 5% 4-7R-1M0 Ef2 1-3p 1:4p
4 10% 10-10G E12 [ 1] p

Quantity price applies for any sefectlon. lgnare fractions on lotal order.

DEVELOPMENT PACK
0-5 watt 5% ickra resistors 5 off each value 4-7( to 1M1.
E12 pack 325 resislors £2: 40, E24 pack 650 resistors £4°70.

POTENTIOMETERS
Carben track Sk to ZMQ, log or linear (log W, 1in i W).
Single, 14p. Dual gang (stereo), 49p, Single D.P. switch 28p,

PLEASE ADD ID% VAT

MULLARD POLYESTER cAPAclTDRS SERI

160V: 0-01xF, 0-01SuF, 0-022.F, 0-033uF CuC,..F :-ﬁ..F 38 l1yF.3'p.015yF. Hp
0-22:F, $p. 033uF, 6p. 0-474F, Tip. 0-5%:F, $1p. 1-0pF, 130

MULLARD POLYESTER CAPACI‘I‘ORS SERIES

250V P.C. mounting: 0-01uF, 0-015uF, 0-022xF, 3p. 0-033.F, 0 040F, £ W 33p. 0-1uF
4p. 0-15uF, 0-221:F, $p, 0-331:F, Sw 0-37uF , 8ip. 0 88.F. #p. 1-0uF $3p. 1-5uF, 208,
2:2uF, 24p.

MYLAR FILM CAPACITORS 100V: 0-001uF,
0-002uF, 0-005uF, 0-0fuF, 0-02uF, 3p. 0-04puF,
0-C5uF, 0-023uF, 0-1uF. 4p.

CERAMIC DISC CAPACITORS
100.F to 16,000.F, 2p e2ch.

ELECTROLYTIC CAPACITORS

(12Fv) 1-63, 1-5/83, 2-2/63, 3-B/63, 47/63, 6:8/40, 6-8/63, 10725, 10/63, 15/16, 15/40, 15/63, 2210,

23/25, 22/63, 33-5-3, 33}16, 33140, AT)4, ufw 1,25, 47740, 68,63, 63/16, 100/4, 100,10, 100/2S,

15015 3, 150118, 2204, 220/8-3, 220/16, 3304, 6p. 47783, 100]40.150/ 5, 220125, T/10, 47076 3
, 920/40, S30/16, 1 416, 470/10, 8063, H1p. oo;m 150/63, 22063

1800710, 120, 47025, 630/15, 1500/6°3, {3p. £70/4q, £80 oonns 1500110, 2200/8-3, 18p.

330/63, 680/40, 1000/25, 1500/16, 2200/10, 3300/6-3, 4700!44. zip.

SOLID TANTALUM BEAD CAPACITORS 12p

SKELETON PRESET POTENTIOMETERS
Linear: 109, 250, 5000 and decades to SM%G. Horizontat or vertical P.C. mounting 35V 22uF 18V
(©-1 matwix}. D %#F 35V 4-1F 35V IReFE 10V
Sub-mlnlalure 0-1W, 35p each. Miniature 0-25W, Tp each. 0 47uF 35V 6-3F 28V &TuF 6-3V
1:0uF 35V 10F 25V 100uF 3V

SMOKE AND COMBUSTIELE GAS DETECTOR—GD1 .
Tho GDI |s the world’s flrst semlconductor thatcanconverta atlon of gas -
ar smoke into an electrical sipnal, The sensor decreases ils eleclrical resistance | VEROBOARD JACK PLUGS AND SOCKETS
when it absorbs deoxidizing or combustible gases such as hydrogen, carbon <1 0-15 Standard screened  28p  2-5mm insulated  12p

methane, p , North Sea gas, as well as carbon-dust | 24 x 32 24p  20p Standard insulated 18p  3-5mm insuleted 12p
contafning air or smoke. This decrease is usually large enough to be utillzed | 24 x § 28n 28p Stereo screened 40p 3-5mm screened 13p
wlthout amplification. Full detalls and circuits are uupplled w|th each detector. gg x 33 2p 280 Standard sockel 20p 2:5mm socket 11p
Detector GD1 £2. K|t of ‘"}"ﬁm malﬁ: petniadiglec lgrmne) 2”6?;“!:': Hx 25+ =§° 3;[9 Stetea socket 30p  a-5mm socket 1ip
excluding case £5-80, Suitable case £§-50. Kit of pa or 12 or X B ()
aperahng including GD1 and PC Board £7-70. As aguvelor PPY battery £6-90, | 17 x 33 20p 108p ?"'N' PLUGS ";'0050‘:":5:'0% T
Note: the' battery operated Kits mcorpome out patented circult to minimise E x 3% (p }a:n) 16p 3129 pf‘:g-f‘zg‘%gcﬂ:tfﬂ . 5 pl . 6 pin, 7 pi
battery drain—typleally 90mA for 24V, g : 25, I(,lp.Tn;\) = 12: 4 vy seraoned vable, 25pfmetrs.

2 plaln) - 1" 6 way screesned :abia, 30p/metre.

PRINKE&BO‘:’R? Ml‘tm':(al 1 te board with the P.C. P allovﬂo Flnngofion lool 82p 82
Draw the planned clrcult onto a copner ammae 08rd w e en
dry, and Immerse the board in ths m circuit ‘gp"' face cuttar ;gp s2p BATTERY ELIMINATCOR
high rellef. kt. 50 pins p 20p 9V mains power supply. Same size as PP§ baﬂnry

YOURSELF FOR A

SDLDERING

e E.ﬂzfe?’mw"

INSTANT HEAT s
TRIGGER SWITCH

New surplus stock as illus-
trated. AC240 volts. Input
power 100 VA, Instant heat at
touch of trigger switch in
handie. Constructed in robust
plastic casing with work light
infrontand4°x3 core cable.

240
y OLTS

'BETTER JOB - MORE PAY!

you want promotion. a becter job,
hxzh-r pay? " New Opportunities™ shows
you how towei them through a low-cost
B.I.E.T. home studycourse. There arc no
lbooks 10 buy And you Can pay-as-you-
€armn.

The BI1E.T. gulde tosuccess should be
read by every ambitious enzmerr

Send for this helplu] 76 pare FREE book
haw. No obl\gat'ﬁon and nobody will call
on You. It coulfl he ghe best thing you
cver di

WS ECUT OUT THIS couron IS IS S =
CHOOSE A BRAND NEW FUTURE HERE!

Tick or stals subfect of intevest. Past to the address below.

Practical Radiv &
Electronics

Practicai T Engineering [
{Technairon) 1 Colour Tzlnrman Bociety of Engincers
Electronic Computer Electroniea [] (Electncal Eng) T
Enginccting [ C&G LI Radlo cal Lowtaila-
Telewision Malmten- TV Secrvicing Cert. [ uon- acd Wiring [
ance & Servicing [] Poat Master General C & G Eiectrical
General Radio & 1:!. & 2nd class ‘Technicians
TV Enginecring [ (Primary) o]
Radlo Servicing, (& & 0 Electrical C & G Tele-
Maintenance and a Engineering communications ]} l

Electronics
Mechanicy

Radio Anutmn

tions and Wirtng 3

Gcneral Eicetrical

ToB.L.ET.BEE 06 Adermaston Court, Reading RG7 4PF oK BEE OGI

NAME (Stock Capitals Please)
ADDRESS ... -

Other subjecis
Aecredited by €.4.0.0,

epairs
Olt-yv& Guoilds Radio,
| o

BRITISH INSTITUTE OF ENGINEERING TECHNOLO

422

Age
Nember of £,8.C0.C.

YAE PAID
P&P 33p &

)

New surplus stock as illus-
trated. Size 77x 4" x 3~

Smiths Time Switch with 24
hour dial which is simple to
set to switch on/off twice per
day at any times requlired.
Also fitted with two lever
switches which can be set to
operate two circuits which
can each be set to operate on
Time Switch twice per day,
all day, continouus, or off.
Mounted in robust white
plastic casing Drilled for fix-

PROGRAMME
TIME SWITCHES

Designed to
switch central heating
and hot water onfoff twice a day.
Suitable for any electrical appllance
up to 3 amps 240 volts A.C.

E550 %57

28,
VAT paid.

ing on back supplied with wiring instructions. ldeal for shop
lighting and many other applications.

SAE FOR CATALOGUE WITH MANY
OTHER BARGAINS TO

C. W. WHEELHOUSE & SON,
9/13 BELL ROAD,
HOUNSLOW.

PHONE 01-570-3501.
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BI'HE'PAK
SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

Telephone E{Ex bP! Jutton Y-{Plastic Power
Corner Intercom Telephones & Transistors s

=)

T,

il

COMPLETE Exactly as Internal telephone systems still in
everyday use whefe autormatic internal ex- NOW IN

TELEPHONES changes hava not yet taken over. Avallable in

i Normal Household Type 5, 10 or 15 ways. Complete with circuits and

instructions. Price of each instrument is
ind dant of the of ways. Please
phone for fatest details of cable.

£2.75 153850 - e

Extension Telephones. 71ip each. p.p 27ip.
£1-37% for 2. P.&P. 55p.

These phones are extensions and do not con-
tain bells.

New X Hatch

Our new vastly improved Mark Two Cross
Hateh Generator is now available

o cro. tny@ |05, 55

TELEPHONE DIALS
Standard Post Office type. Guaranteed in

worklng order.
only 21 1/2 P POST&PACKING 16ip
7 i
Tested and

% Guaranteed

These are 40W and 90\V Siilcon Plastic Power
Transistors of the very latest design, available
in NPN or PNP at the most shatteringly low
prices of ali time. We have been salling these
successfully In guantity to all parts of the
world and we are proud toc offer them under
our Tested and Guaranteed terms.

Range 1, YCE. MIn 15. HFE Min 15.
1-12 13-2

5 26-50
40 Watt 22p 20p 13p
90 Watt 263p éip 22p
Range 2, VCE. Min. 40. HFE Min 40
112 13-25 2550
40 Watt 33p 3 28p
90 Watt 38ip P 3Bp

D

W

Wi

W

7,

o
7

i

Essentinf for alignment of eolour guns on all
colour T.V. receivers, Featurlng plug in IC's
and a more sensitive Sync. plck-up clreult. The
case is virtually unbreskahle—ideal iora 2

. - x

g . ARl \ High Speed Magnetic Counters 4 digil (non-
Paks ot tod o § reset) 24¥or 48 4 x 3 % 1in 33p p & b 5p.
an 3 Ready bulit A Complete £
] 4 gnoaoooo;‘ R}Iiai::;.n?;ggis. 55p _:;:Ii; - kit INTEGRATED CIRCUITS
3 Gincludes ¥.A.T. ang p. & p.bukno batteries, We stock a large rangeé of 1.Cs at very com-

| B8t Reed Switches, 1” long,
10 B High Speed pro.  IIP
f, type
H35 Mixed Diadeg, Germ,
Ioo Gold bonded, ste, SSP
Marked and Unmarked.
His 30 Short lead Transistors,
NPN Silicon Plandr types

petitive prices {from 1{p each). Thess ara all
ilsl!ed in our FREE Catalogue. see ceupon
elow.

LI

///,,

METRICATION CHARTS now avzllable
This fantastically detalled conversion calcula-
tor carrles thousands of classified references
between metric and Briilsh (and U.5.A))

We have just received a large conslgnment of

H39 Intograted Circuits, LM380 IC’s. These are specially salected 10 a \ measurements of length, area, volume. llquid
(3 g ef{es°aué'§é'éf'g Flip g?&sgmde and are marked with the number measure, welghts efc.
L B 2B This fantastic lttle 3watt audio IC only PocketSize 15p ~ Wall Chart18p
H{ 2 CS‘l,lmI;o;aaqigg!‘sslis’%Oarzs requires two capalc[i‘tiors an&Molp th eterd "
g to make an ampllfier with volume and tone
HE) 4 2Na0sstyoe NPNSi. e ) cantrol. The Guailty Js 9000 and has 1o be :'40;:1 gges Al ?GEEE:;?h“::v:.nce‘wslgf ?rfﬁﬁ
pPowWer lrapsls!ols. Below P f hoard to be believed. i 1 18 pin type at lslp each J type
spec. devices Our complete with
H64 4 3819 N Channel FETs special £|'I data and
23819 in plastic case price €8 projects book BOOKS

We heve a large selection of Reference and
Technlcai Books In stock. Details are in our
latest Catalogue. Send for It TODAY. using
S:eAc_lt_supon below. N.B. Books are vaid af

=

=== Unmarked kY Over l,ll II
Untested Paks N Transistors
50

Germanium Transigtars 55 i in stock
We hald 2 very large range of fuliy marked.
tested and guaranteed translstors, power
transistors. diodes and rectifiers at very
competitive prices. Picase send for free
cetalogue.

Our very popular dp transistors

TYPE "“A" PNP Sllicon alloy, TO-5 can

TYPE “'B'" PNP Slllcon, plastic encapsulation
TYPE “E" PNP Germanlum AF or R!

FYPE “F" NPN Silicon plasiie encapsulation
TYPE "'G" NPN =llicon similar ZTX 300 range
TYPE "'H PNP sllicon simllar ZTX 500 range

&

Send for lists of publications

L

"Our famous P1Pak

is still leading in value
Full of Short Lead Semiconductors & Electronic
Components, approx. 170, We guarantee at
least 30 really high uua!l? factory marked
Transistors PNP & NPN, and 2 host ot Diodes
& Rectificrs mounted on Printed Clreuit Panals.
Identification Chart supplied to give some
Informatlon on the Transistars.

11p P & P on this Pak.
Please ask for Pak P1. only D9p
Please send me the FREE Bi-Pre.-Pak Calaiogue

Bl

T

PNP, AF and RE p
D L o o
B8l T istors, fact
200 g.'fe'c'ﬁ.’ A AR S  55p
erms.

B34 IOO Silicon Diades DO-7 ssp

glass equly. to QA200.
OA202

B85 SlL. Diod b. min.
Ioo 1Ng14 a?'!d:IstmuS f;r:zens ssp
K |5 o Tnsliors PP 55p

DN

W

| AIMIIN

TO-3 Can RELAYS FOR
Hs7 3519N Channel FETs VA!}}%UF_SJ){PES - p /
10 plastic case type 55p ip

Make a rev co“nter" TV Tulil]ErFUnits ......................................

for your car

Brand new by a famous
The 'TACHO BLOCK'. This encapsulated ¥ G LTI (LR CL L D L5
black wlll turn any 0-1mA meter into a linear manufacturer MINIMUM ORDER 50p. CASH WITH ORDER

PLEASE. Add 11p post and packing per order

and ufcuz?tle rﬂeiv. counter for_any car with
norm e
ormal coit ignilion 4 Da-ta Supplled £2_75 OVERSEAS ADD EXTRA FOR POSTAGE
each == BUY THESE GOODS WITH ACCESS
/

A..—.—.—.————
Bl-P“E-pAK L1'n Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.

L0 Re No 820319

(LA
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

SPECIAL PURCHASES

UHF TV TUNERS
CHANNELS 21 TO 64
Brand new transistorised
geared tuners for 625 Line
Receiver IF output. £2-50,
Post 20p.
PUSHBUTTON UHF TV TUNE

New purchase of 4 button hunslstnrlsed uhf tuner.
£3:50 4+ post20p.

LARGEST RANGE OF
TRANSISTORS AND DEVICES
JUST A SELECTION

*TBAB00 5 Watt iC £1-50

#Sinclalr IC12 6 WattIC £3-00

EASY TO BUILD KITS BY ERaaiC Rado o2

®Ultrasanic Transducers £5-90 pr.

AMTRON—EVERYTHING SUPPLIED | "t /5 e =™ AR

TEST EQUIPMENT e 209 L 24p each. 22p each per 10
Modsel No. * With clrculte/data sheet

MULTIMETERS 316 Radio control receiver i3-28 | OVER 1500 DIFFERENT SEM! - CONDUCTOR

(ca te. 30 300 &-channel R/C transmitter £6-61 DEVICES iIN STOCK

l'?'lr; etc. £:()'va“ it £3.95 345 Superhet R/C recelver 2!:; IFrele dltockdilsl—llalesll (e:dllioRn (tfﬂef 351)_ It:n resqgnesl

& imol star tester A n¢ludes radlo valves, |.C.'s Rectlfiers, Trliacs, LY,

M210 (Caze £1-25) 20K/ Volt Slimline de-iuxe£6-78 | ,§2 Simele lransista e N e S B R e it T

TLH3ID 2K/Volt Robust

£1-50 i mplifier £4-73 vantlty small or large.
Ugzs  (HIFBAF Osc) £100 | 5 Storeo contrel unit oo | 20 z
AF105 (Case £2-25) 50K/ Valt £12:50 | 530 Mono control unit £16 | GARRARD BATTERY TAPE DECK
Udmng 20K/Valt AC current. Steel case  £10-50 Power supply for 115 £5.121 7 GARRARD 2 speed
U4341 Plus Builltin trans!stor tester £10-50 810 Power supply far 120 £5-34 9 wolt tape decks.
Ll S| g Raeeiniere ki a5 Ea) et eElen
aerial amp ] '
OTHER EQUIPMENT 240 Auto packing light £8:%0 heads.. Wind and
SE2?50B Packet Signai Injectar £2-25 carr. 15p 275 Mic. preampllifier £8-68 rawind controls.
TE1S Grid Dip meter 440kHz-280mHz £16-50 carr. 30p 370S LF generator 10Hz—imHz2 £21-45 Takes up te 4" spools.
TE40 AC Mlllivoltmeter 1-2mHz £19-75 carr. 35p 5755 Sq. wave generatar 20H2-20Kh2 £19-77 Brand new complets
TESSZB Range valve voltmeter £22-50 care. 40p 590 R meter £9-47 with haad clrcults.
E200 120kHz-500mH2 RF Genarator £18-35 carr. 40p :g g'IC'AB Power :I:‘Dgly 6-12v 0-25-0-1A gg: £8-50 carr. 30p.
1'5220 20Hz-200kHz Audlo Generator £15 95 carr. 40p motor speed Gov, . ==
SE3IS0A Deluxe Signal Tracer £12-95carr. 20p | 700 Electronic Chaffinch £7-02 | TOP QUALITY MARRIOT
SE400 VoltsJohms/R-C sub./RF field/RF gen, 760 Acoustic switch £12-57 | SLIDER CONTROLS TAPE HEADS
£15-50 carr. 20p 760 Metal Detector (electronics anly) £10-¢1 | 50mm stroke high quality 4 TRACK MONO or
790 Capacitive Burglar alarm £7-82 | controls cemplete with 2 TRACK STEREOQ
N R futi S rtester 680R B35 Gultar preamp. £4-99% | knobs {post, L t5 17’ High Impedance £2-50
upel A obs e p any d
R MullAester | Accossorins T —— i 113, ed. Impadance £3-¢
scharge Ignition for car snglna 4 .Impedance £5-
LR [rransisiogtent e g0 (-Ve Earth £13-99 RTZ0/ET3 2 frack mono
Electronlc voltmeter £18- W : r Singles Log and Lin
A £11-95 80 Scope Cahbmm— £2-85 | "9 100K Record/Erase low imp.
Amoclamp o E1195 | 255 Levelindicator encuails CALOR a2 fCRS0HS » | T5p palr.
e i 1y 525 120-180mHz VHF timer £11-31 . 500K, 1 Meg. 45P | Frase Heads for "17°,'18°
Stanal Tnjecto £5.95 715 Photo cell switch £5-97 | €ach. and '38" £4-00
Pngn’ ;lec L’ £5 .5 785 Electronic continuity tester £4-9 = 63 2 track mono. Hi Imp.
N s e 850 Photo timer £15-51 | Ganged Log and Lin 1-
poe A £ 50 235 Acoustic Alarm for driver £8-61 | 10K, 22K, 501, 100K, 250K, | ‘43 Erase Head for ‘63'
Shunts 25/50/100 i 465 Quartz XTAL chec £9-90 [ 685p each. 759
220 Slgna! Injector £2-3 Complete with knobs. (Past, etc. 15p any qty).
390 X £45-50 = =
A SELECTION OF INTERESTING ITEMS Testaklt £19-30 | SINCLAIR, MINIATURE AMPLIFIERS &
C3025 Compact transistor tester £6-95 p& p 159 ggg El"ﬂ:' BI"";'V Charger £68-58 " TUNER/DECODER
Q4002 Photoetectric System £13-3 820 EI“ "°“IC Dilyf'l Clack £18:75 | AMPLIFIERS (cam., of¢. 20p)
E1310  Sterea mag. carf. preamp. £4-80 pa.pzsp ectronlc Dightal Clac £58-50 | 4.300,0-3 watt9volt £1-75 sP»s 2240/stereo
E D1201 £7-500& D 25D ALL XITS OFFERED SUBJECT TO STOCK 104, § watt 9 volt £3-10 08/PZ5
Dt203 Teleamp. with PU ¢oil £€4:95p & p20p / VAILABILITY 304, Iwatt Ovolt  £3-95 sNo-sezw[sterno
Door Intercomm. and chime £8-408 p&p259 555, 3 watt 12 volt  £4-10 80/PZI £27-75

Prices comect at
time of preparation,
Subject to change
wlthout notice,

E1208, Swatt12volt £5-10 SPs0 2ZBO/slereD

508, 10 watt 24 voit £4-93 80/PZ8 45
410, 10 watt 28 volt £4-05 Transformer PZ8 £3-95
E1206, 30 watt 45 volt £9-95

LL1
§” Twin springunlt  For *30p &p15p
187 Twin spring unlt Reverbs £8-85p & p25p
US50 Ultrasonic Switch Transmitter/Receiver £12-75
C304% 1-250 MHz £4:25

C3043 SCH 1-300 MHz £5:T5 E1210, 2§ 4 2 watts
VHF 105 Alrcraft Band Convertor £4-S0p & p 15p 12 volt £8-
B2005 4 Ch. mic. mixer £4:20p 4 p 15p RES00, 5 watt IC malns
B2004 2 ch. Stereo mixer £6:7$0&p 150 BUILD THIS TUNER ML3 Ercatedpe Lg with
PK3 Kit. Etch your own ptd. clrcults £1:95 p & p 20p MWILW Radlo Turner to use with any ampiHier. Sxocr;‘o’s:'. o 5“"0
Muliard RFIF module Ferrite aetlal, bullt with controls  £14-75 Stk
in battery, Exceilent rasulls. Size 7° x 23" % 33", SACI3. 15 4 15 watt

BUILD THIS RADIO

Portable MW/LW radio kit
using Mullard RF/IF module.
Features MW—bandsoread for

Ali parta £5-25, carr. 150,

Stereo with controls
£14-

POWER SUPPLIES FOR EVERY PURPOSE

extra selectivity. Slow metion
tunning. Fibre glaas PVC
cabinet. 600MW output All
parts £7-83 (battery 22p), carr,

Mullard FM Modules
LF"HBIS Tuning Heart

M
LP1185 |F Madule com-

FM Tuner Module
FM5231 12v FM Tuner

( All cased unless stated chassis)
470C 6/73/9 volt 300 mA (includes Multi-Adaptor for
Tape Recorders, efc. £2-25 nost 20p

SD¢912 Steresc Decoder
£7-

SF62H v surno FM
Tuner £14-9

)
Car Llghter antnga Adaptars 300mA (State voitage
5V 7} V) £1-95 ea. post25p
C202 3/6/7+/9 volt 400mA
HCZ“R SlabillseAd verslon

efe. acp, plets with data. Price

£9-00 palr.

EXCLUSIVE: SPECIAL OFFERS

glfm:lai;aspg.ci;l 02” PPQ Ehmrnﬂor KI ;??02: W]l: SODmA (chassis) g-gg W!i %p
o) ereo 14 Ifler ki Vo mA (chassis: <90 pos ]
T’giLl"':ﬁﬁﬁ F\mh l?neaker ;22;‘\;&\«%’33?:::5 or | —far use with “most ﬂv 100mA output £5- ns‘ P15 26/28 volt 1 amp (chassis} £2-90 post 20p
and fixings. £6-50 c./D, 300. carry around. £1-25 ¢./p. 20p, | Ml amplifiers. Ex- p&p Enso 12v 1 amgp (cha:sls) £4-70 post 20p
8 TRACK CAR STEREO HANIMAX BCB08 POCKET tlusive offer £8-75. 081 45v 0-9 amp (chassls) £7-80 post 20p

P12 43-12 volt 0-4-1 amp
SE101A 3/6/9/12 veit 1 amp (Stab.)
RP164 6/74/8/12 1 amp (Stab.)

FIBRE OPTICS

0-01 Diam. Mono Fliament £5-50
per 100 metre reel 0-13 Dizm. &4

£7-15 post 30p
£12-75 post 25p
£13-45 post 30p

— Earth) wilh speakers In CALCULATOR WITH
Pds& fixgs. £12-50¢./0.40p. &, KEY. £28-95

Portable Batlery Cassette HANIMAX BC811M

Tapa Player £7-28. MEMORY VERSION £33-75
Car Lighter Plug aod adaptor = BCSOT % Key £22-95

for all cassette and radio = I
6/73/8 wolt ouiput (state BCMSSDVKay Memogry

TEAMK 5 WATT L.C.
Suitable aiternative to
L4063

STROBE TUBE

ZFT4A. Sultable  for
December '73 PracL

-95 5!30 Vot operated. 8/16 Electronles Flbres Sheathed. £1-00 per metre.
width) £1:35 cach * MAINS UNIT £3.25 Extra ST2 (532) DIAC 25 S I5mm Diam, (Marce Tai
Ratel Stereophones HANIMAX H101 STEREO Swu" output. CRsmu scR 45p, Spray £10-50)
2:% Eﬂgg co MPACT RECORD !{";& circuits and data | ZFT4 £3-5 = —
PLAYER 2 x 7 watts. Com- -50, ZFTe aeo s 1 ilability
RH430 &£ plets with Sp:‘:ke‘r! (Eml Kit with printed circuit i SR, RGeSl

Prices correct at time of press E & OE.
10% VAT TC BE ADDED TO ALL ORDERS.
UK post etc. 15p per order unless stated.

panet £2-70. Al kits

Weln WS500 Butternyamn £54-50) Price £39:95, Plus A
availabie from stock,

Cassette Recorder £12:75 free pair of sterec phones.

Henry's’:,

EDGWARE ROAD, LONDON W2

Al mail 10

303 Edgware Road.
London W2 1BW

Aff stgres open 3 am to
6 pm six days a week
Me-Fr — Tape Equipment
Discount Stock List
Free ot alf stores

Everyday Electronics, August 1974

404-406 Elacirenic Components and Equipmant 01-402 8381

303 PA - Disco - Lighting High Power Saund 01-723 63623

303 Bargains Szore (Callers onty)

Home and Car Entertainment Centres Londan and branches now open
120 Shattesbury Avenue, London W1 (1.437 9692

144 Burnt Osk Breadway. Burnt Qak, Edgware 03-952 7402
190-194 Station Road. Harrow, Middlesax 01-663 7788/9

354.356 Edgware Road. London W2 01402 5854/4736
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TRANSISTORS

and semi-conductors of many types from simple

dicdes ta ICS photo-sensitlve devices, threshold

awitches, atc. elc

MINITRON DIGITAL INDICATORS

315F Seven segment fllament, compaetible with

atandard logic modules. 0-% and decimal point;

®mm charactera in 18 lead DIL {(some alphabzmcni
20

symbols available) 1
Sultable BCD decodsr driver 7447 £1-15
J015G showing 4 or — & 1 & dee. pt. £1:20

THIS MONTH'S SELECTION OF
GUARANTEED-TO-SPECIFICATION COMPONENTS

Everything Brand New % Attractive Discounts % Free Postage (U.K. )
Build that EE Design soith EV components
ELECTROLYTICS

EV CATALOGUE
2nd printing

(Green and yeﬂqw cpve.ry
112 pages, thouundl_ol ltams; illustrations:
dlagrams; much useful technical Information.

The 2nd printing of this catalogue has been
much as pessible an pricea. It

CAPACITORS
DALY ELECTROLYTIC
in cans, plastic sieeved

1000mFj25V 2Wp 1000/50 41p
/100 £2- 2000/50 STp
5000/25V 62p 500050 £1-18

POLYESTER TYPE C.28¢
Rad;az feads for P.C.B, mounling. Working voltage
250

0-01, 0015002200330047 ea 39
0-088, o 1, 0-15 4p
0-22, p. O:B Tp‘ 0-47 Bp; 0-68 11p; 10 Hn,
1-5 Hp: 2

SILVERED MICA

Working voltage 500V d.c.

Values In pFe—2-2-to 820 In 32 stagea ea. 8p

1000, 1500 Tp; 1800 3p; 2200 10p; 2700, 3600
4700, 6000 15p; 880G 20p; $200, 10.000 25p
TANTALUM IEAD

12p;

0-1. 0-22, 0-47, 1-0 Y. ea. Tdp
2-218V, 2 2138V, 4 TINV. 10/6-3V ea. 14p
43135V, 10716V, ‘22/8- ea. 18p
10/25V, 2718V, '67/6- JV 100/3V ez, 20p
POLYCARBONATE
Type B42540 Working Voltage—230V
Values In mF:
E 3 noea 0-0082; 0°01; 0-012; 0015 ea. Ip
-022; 0-027; 0-033; 0-039: 0-047; 0-056
-062: 0 ea dp

CERAMIC PLATE
Working roltage 30V. d.c.
In 26 values from 22pf to 6800pF, each, 2p

POTENTIOMETERS

ROTARY CARBON TRACK. Doubls wipers
for contact and long working life

P20 S|NGLElinear1ODohmno4 -Tmegohma, ea. $4p
P20 SINGLE log. 4-7ohms to 2-2megohma,

ea, 14p
JP.20 DUAL GANG lin, 4:7Kohms to 2-2magohms,

as
<05t only 26p post free and Includes a refund
veucher for 25p for spanding when ordering
goods liat valua £5 ot more.

INSULATED SCREW TERMINALS

In mouldad polypropylens, with nicke! plate on

brass. With |nsulating eet, washers, tag & nuts.
15A/250V in blklbmnlredlye!lgmfbllglyfwl\
Type TP.1, ax, 14p
Sulfable nlugs Ty'pa TP4, dmm each Tp

Type TP2, 2mm each dp

ZENER DIODES

Full range E24 valuos: 400mW: 2- Ntosav ﬂp each;

1W: 6-8V to B2V, 21p each: 1-3W: 4-7V to 75V,
&7p each. 20W 7-5V to 75V 9p each. Cllp to in-
crease 1-5W rating to 3 watts (typa 266F)

RESISTORS

Code Watls Ohms  {lo9 100099 100up
(see note belav)

[of 113 4-7-470K 1-3 1-1 0-3 nett

c 12 4-7-10M 13 11 0-9 nett

[od 34 4-7-10M 15 12 0-97 nett

c 1 4-7-10M  3:2 25 1-92 nett

MD 172 10-1M 4 33 2-3 nett

WW 1 0-22-3-9 1% 1o 3

WwWWwW 3 1-10K 9 8 &

wWWwW 7 1-10K | 10 2

Codas:

C s carbon film, high atablllty, low nolss.
MO = metal oxide, Eiectronll TRS, ultralow nolse.
WW — wira wound, Plessey.

Valuss: All 512 except C IW, C W, and MO iw
E12: 10, 12, 18, 22, 27, 33, 39, 47, 56. 68, 82
and thelr dacadn
E24: as E12 plus 11, 13. 18, 20, 24. 30, 38 43, 51,
82, 75, 81 and thelr decades.

ea. Hp
JP.20 DUAL GANG log. 4-7Kohms to 2-2megah

a. dp
JP 20 DUAL GANG Log/antilog 10K, 22K 47K
1 megahm on X .up
JP.20 DUAL GANG antilog 10K only “p
2A DP mains swltch for any of above 14p exira.
D:cades of 10, 22 and 47 only avallable In ranges
abova.
Skaleton Carbon Presets Type PR, horizontal or
vertICa! Gp each
SLID
Llnear ar log. 4-7K to 1 meg. in all popular vn!ulal
L3
Escutcheon platas, black, white or light grey, ¢a. 10p
Control knobs. blkjwht/red]veljarn/dlusjdk. areyilt.

grey ea. Tp
JACKS AND PLUGS
Scockets
2-clrcult ungwitched 81/S5 12p
2-circuit /2 break contacts S1/ 15p
3-clrcuit unswitched (Not GFO) s:sss 17p

3-clrcult with 3 break contacts S3/BB 20p
2 clreuit with chrome nul and hlnklwhile/red,’ureen
of grey unswitched S5/SS 16

with 2 break contacts S5/B g
Mintature 2.5mm 2-clrcult, (bluck) 2 br. cont ssla
Plugs

2 crncult screened tap entry P1 2p
slde ent Pt Hp
Line socket mone 231 40p
Line sockot aterao 244 43p
3 circult unscreened, blfgrey/wh. P4 48p
2 circuit, unscreened, bllwhllrmlbl/gm,rgry P2 13p
3 cireuif screen top entry P 3p
alde entry SEP3 s5p
Miniature 3-5mm 2-circult screened P5 13p

Min.3-5mm 2-cire. unsermd. various colours P§ ¥p
=

Tel a
5% except WW 10% 10052 under 1012 and
MC W 2%.

Prices are In psnce sach for quantities of the
same ohmic valus and power rating. NOT
mixed values. (lgnore fractions of ona panny
on total value of resistor order.) Pricea for 100
up In units of 108 only.

VEROBOARD

Copper clad 0-1 matrix-2:5 x 3-75 ins. 32p: 3-75 x
3-75 ina.—35p:; 2-5 x 5 Ins. 35p: 3-75 x 5 ins.—2dp,
Copper ¢lass 0°15 In. matrix 25 x 3:75 Ins.— 24p:
3:75%3-75in5.—35p:2-5x 5ins5.35p: 3- 752 S Ins.—
44D,

Velo spotface cutter (any mateix) S3p.
0-040 pins Efarn 1 matrix) per 100—36p.
0-052 pins (for 0-15 matrix) per 100—36p.

#F IV 63V IOV

p 8p 8p 9p

lOp
13p
18p
26p 30p
IZp 5P — = = —_- =

B
|
eel 111111
5
!
o
h-]
o

KNOBS

In a great varl
plastic to uol
numbered type
CONHECTORS
DIN from twa way to 7 way pluga and socketa, phono
typas mains connectlons, etc. stc. Page 88 In Cata-
fogue?7

BAXAMDALL SPEAK!R KIT

Aa designed by P. J. Baxandall and dcscrlbed
orlpinally In “Wireless Worlg.* Simple to
assemble, fantastically good results and a greater
money saver. Carrles 10 watts RMS, 15 ohms
lmpedanc- Slize 18In x 12fn x 10Ir| Cemnlata klt,

ack-flat cahl 4-90.

Thn size and weight of this product cbliges us to
charge T0p part cost of carr, In UK

Equaliser Assembly, £2-30.

Loudapeaker Unit SORM109, £2-45.

Cabinet Kit (to Baxandall dat[gn) £10-45.
- Cross-over choke for additional wootsr to above
£1-50.

This is EV Service

DISCOUNTS

Avallable on all ltems axcept those shown with
N PRICES. 10% on arders fram £5 to £14-99.
1554 on orders £15 and over.

PACKING AND POSTAGE FREE

in U.K. for pre-pald mall orders, except Baxandall,
Fer ordar rlu! value £2 “and under thers is an
additlonal handling charge of 10p.
GUARANTEE OF QUALITY

All gooda are sold on the undanlandlnu that they
:onlom to ors’ sperl

satisf aa rejects,

‘ssconds’ er .ub standard merchandise s nﬂerud
for sale.

GIRO ACCOUNT—No. 38/671/4002

Prices quoted do not Include V.A.T., for
which 10% must be added lo total nett
value of order. Every effort is made to
ensure correctness of information and
prices al time of going to press. Prices
subjectto alteratlon without nolice.

of modern types, for }” ghaft, from
aluminlum as well as pointer and

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

ELEGTROVALUE LTD

All postal communications, mail crders
etc. to Head Office at Egham address,
Dept, EEB. S.A.E. with enquiries re-
quiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHA M, SURREY TW20 0HB
Telephone Egham 3603 Telex 264475 Shop hours 9-6.30 dally Sat. 9-1 p.m.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-1 p.m.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 13081
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inclair Cambridge kit

Was £27-45.
Nowonly £14-95!

(INC vAT)

Yousave £12-50!

An advanced 4-function Features of the Sinclair

calculatorinkit form o Cambridge

The Cambridge kit is AN - Uniquely handy package.

the world’s largest- ;. : 4%"3 2" Z L2k V\Ye?g ht 32 oz.

selling calculator kit. ) T % Standard keyboard. All you

It's not surprising — no other 7 r 3.4 169 = need for complex calculations.

calculator matches the / g #Clear-last-entry feature.

“Fully-floating decimal point.

Y Algebraiclogic.
+#Four operators (4, — ., x. = ).

with constant on all four.
*Constant actsas lastentry
in a calculation.

% Constant and algebraic
logiccombine toactas a
limited memory, aliowing
complex calculationson a

calculator costing less
than £15.

-Calculatesto 8

significant digits.

% Clear, bright 8-digit

display.
+0Operates for weeks on
four U16-type batteries

Sinclair Cambridge in
functional value for money ;
and buying in kitform, you
make a substantial saving.

Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price
byahandsome £12-50. For
under £15 you get the power

to handle complex calculations
in a compact, reliable

package — plus the interest

and entertainment of building
ityourself !

Truly pocket-sized

With allits calculating capability,
the Cambridge still measures just
417 %27 x 1", That means you can
carry the Cambridge wherever you
go without inconvenience —itfitsin
your pocket with barely a bulge. It
runs an ordinary U16-type batteries
which give weeks of normal use
before replacement.

Easy to assemble

All parts are supplied —all you need
provide is a soldering iron and a pair of
cutters, Complete step-by-step instructions are
provided, and our service department will back
you throughout if you've any queries or problems.

Totalcost? Just£14-95!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
itcosts £21-95 - so you're saving £7 ! Of course
we'll be happy to supply you with one ready-
assembled if you prefer —it's still farand away
the best calculator value on the market.

e - e
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A complete kit!

The kit comes to you packaged ina
heavy-duty polystyrene container, [t
contains all you heed to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:

1. Coil.

2. Large-scale integrated circuit.

3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up displayin
position.

. Printed circuit board.

. Keyboard panel.

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

. Battery clips and on/off
switch.

. Soft wallet.

This valuable book —free!

H you just use your Sinciair Cambridge for
routine arithmetic — forshopping,
conversions, percentages, accounting,
tallying, and so on —then you‘ll getmore
than your money's worth.

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

= 1
ooy (FE 4
= {snssahi 3 s
L o —_— Fosrets
L,
== (e
=-c E“"’w— e
2o Pt
e jam O =22
T | m@E@, asEe
Teid lwmeE®) s
R QREE e
== 5| Do
s BE@B| e
L s o S e
e e ST l“,:‘n"':f‘
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e BT — S
for e S
- _3\‘)\7’
",,Q.»:#*S‘"{

How? It’s allexplained in this unique

booklet, written by a leading calculator

design consultant. Inits fact-packed 32

pages it explains, step by step, how you

can use the Sinclair Cambridge to carry
" outcomplex calculations.

[ g — ||

Sinclair Radionics L1d, London Road,
Stlves, Huntingdonshire

Reg. no : 699483 England

VAT Reg.no:213 8170 88
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Why only Sinclair can make you this offer

The reason’s simple : only Sinclair—Europe’s largest electronic calculator
manufacturer— have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive —the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But thatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electranickits. You may have used one, and you‘ve
almost certainly heard of them —the Sinclair Project 80 stereo modules.
ltseemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit!

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

The Singlair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we'll refund your money without question. Al parts are tested and checked before
despatch—and we guarantee a correctly-assembled calculatorfor one year.
Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £13:59 4+ £1-36 VAT. (Total: £14:95)
Price fully built: £19-95 + £2-00 VAT. (Total: £21-95)

To: Sinclair Radionics Ltd, London Road,
St ives, Huntingdonshire, PE17 4HJ
Name

I Please send me

{"] a Sinclair Cambridge Calculatorkit at
£13-69 -1~ £1-36 VAT (Total : £14-95)
] a Sinclair Cambridge calculator ready

I Built at £19-95 + £2-00 VAT Lodies
(Total: £21-95)

*| enclose cheque forf__
out to Sinclair Radionics Lid, and
crossed,

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

made s

e —— —— =

e

*Delete as required. PLEASE PRINT l
———-_-———————igg e
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CURRENT PROBLEMS

Conventions are not always scundly based on
legic or fact. Despite this it is sometimes prefer-
able and convenient to continue to accept cer-
tain traditional beliefs rather than to be entirely
rational.

Take, for example, the direction of electric
current flow. It is generally known that time-
honoured ideas conflict with scientific fact sub-
stantiated long after the idea of “positive to
negattve” had become firmly established. So like
it or not, we have the terms conventional cur-
rent (positive to negative) and electron current
flow (negative to positive) in common usage.
All very confusing. Or is it really so?

In elementary instruction electricity is often
depicted as something similar to water in a
system of pipes, and flowing from a high level,
or pressure, downwards. Thus “positive” or high
pressure always seems perfectly natural at the
top of a drawn circuit diagram, with negative
at the bottom.

This custom helps to preserve in our minds
the idea of current flowing from positive to
negative. And this convention is perfectly
acceptable when considering a circuit from a
purely electrical point of view.

However when looking closely into the opera-
tion of the electronic devices such as diodes
and transistors (and of course thermionic valves)
we cannot evade scientific truth and so have to
perform some mental gymnastics, and reason
everything out in an electron flow sense; that
is, from negative to positive.

THEORY......

But let newcomers be quickly reassured—it
sounds much more difficult and confusing than
it is in practice. This two-way approach to cur-
rents becomes second nature in a short while.

A FALSE REMEDY

Net surprisingly, the apparent absurdity of
the situation has brought forth from time to
time demands that everyone should think ex-
clusively in terms of electron flow. This ap-
parently simple remedy will not do however.
The custom of thinking in terms of positive to
negative is too firmly engrained.

Yet far more disturbing to our mind is the
rumour that some “enlightened” educationalists
have not merely abandoned conventional (posi-
tive to negative) current in their teachings but
have actually purloined this term and mis-
applied it to mean electron flow. If this is
actually so, it is to be greatly deplored.

The confusion caused by such independent
defiance of widely accepted conventions mmust
build up a stere of problems for the future. We
have indeed already encountered some of these
problems through correspondence from a few
readers, all of whom have presumably been
brought up in the belief that in this electronic
era conventtional current is as dead as the dodo.

Those who are still perplexed should find this
month’s Down to Earth helpful in unravelling
this conundrum of the currents. :

=
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T Is gquite common, especially during the

winter months, to see car headlights uninten-
tionally left on while the owner is at work.
When he returns he finds the car difficult to
start because the battery has run down and
become flat.

In the light of experience this unit has been
devised so that if the sidelights of the car are
on when the igniticn switch has been turned
off, an audible warning is sounded to bring
the driver’s attention to this fact.

CIRCUIT

The circuit diagram of the unit is shown in
Fig. T and can be visualised in three parts, the
oscillator, amplifier and control switch.

The oscillator is the common unijunction
relaxation type and comprises TR1, R1, R2 and
Cl.

When the battery is connected to the circuit,
capacitor C1 charges up at a rate controlled
by the value of R2.

While the potential at the emitter of TRI is
below a certain value the resistance between

emitter and base 1 is, to all intents and pur- .

poses, infinite, but when a threshold level is

(¢oR e ESTIMATED COST* )
GUIDA OF COMPONENTS
onNLY including V.AT.

£2.10
excluding case

*Based on prices prevailing at

time of going to press

reached at the emitter this resistance becomes
almost zero and the capacitor discharges
through this path. :

Once discharge has taken place the capacitor
begins to charge again and the process is
repeated, and continues for as long as the
battery supply is connected.

Thus the voltage seen at the emitter is
approximately a sawtooth waveform formed by
the charge and discharge contours of the
capacitor. E

This sawtooth wave is coupled to the base of
TR2 by C3, which blocks any d.c. content, Tran-
sistor TR2 is connected in the common emitter.
mode and is operated in an overdriven state.
That is to say the output at the collector is a
clipped sawtooth and becomes an approximate
square wave.

The output of TR2 is directly coupled-to the
base of TR3 which amplifies the signal to feed
the loudspeaker, LS1. Resistor R2 determines
the output volume by controlling the current
through TR3.

The oscillator frequency may be changed by
altering the value of R2 slightly, Resistor R6 is
selected by using the highest value possible
without sacrificing volume and will probably lie
in the range 47 ohms to 1 kilohm, In the proto-
type a value of 470 ohms was founrd satisfactory.
Components B3 and C2 form decoupling be-
tween the amplifier stages and the oscillator,
values are not too critical but C2 must be
at least 100 microfarads.

If the output tone is too harsh a capacitor
can be inserted between TR3 collector and base.
Too large a value will reduce the output volunie,
try experimenting with capacitor values about
0-01 microfarads.
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Fig. 1. Circuit diagram for the Lights-On Alert.

CONTROL SWITCH

The comtrol switch, $1 determines the mode
of operation by selecting the potentials to the
supply rails of the circuit A and B.

This switch has two positions, “park’” and
“normal”’; Table 1 gives a summary of events
for the various positions of the three relevant
switches.

1t is seen that for S1 in the “normal” position
the alarm is onfy‘sounded when the sidelights
are on and the 2gnition switch is switched off as
is the case when”leaving the car parked after
driving with the lights on, and forgetting to
turn them off.

If it is reqiired to park the car with the
lights on, S1 should be set to ‘‘park’” when the
ignition is switched off.

CONSTRUCTION DETAILS

The prototype unit was constructed on a piece
of 0-Iin matrix Veroboard size 33 holes by 24
strips and was.housed in a readily available
Eddystone diecast box, size 115 x 90 x 55mm.

The layout of the components on the topside
of the Veroboard is shown in Fig. 2; the layout
is nmot critical and can be changed if desired.
There are no breaks along the copper strips on
the underside of the board.

Table 1: Possible switching arrangements

Ignition Sidelight Alarm $S1 position

switch switch

gn 8ﬂ 8ﬁ

n n f

Off Of Off Normal
Off On On |

On oft Oft

On On On Park
Off Off Oft &l
Oft On off }
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Begin construction by drilling the four fixing
holes and then assembling the components on
the board according to Fig. 2. The transistors
should be soldered im place last of 2ll and a
heatshunt used to avoid thermal damage from
the hot soldering iron.

Now prepare the diecast box to accept the
components S1 and LS1, and the four fixing
bolts. A hole drilled at one end of the box and
plugged with a rubber grommet allows the three
external wires to pass through.

Fix the case mounted components in position
and wire up to the board as detailed in Fig. 2

e
Components....

Resistors
L -
R3 4700 SHOP
R5 330 TALK

R6 —see-text
R7 27002 1W carbon
All W £109% carbon

Capacitors
C1 0-1uF
C2 10uF elect. 16V
C3 100uF elect. 16V

Transistors
TR1 TIS43
TR2 BC108 silicon npn
TR3 BFY51 silicon ripn

Misceflaneous
51 d.p.d.t. toggle or slide
LS1 miniature loudspeaker with coil impe-
dance of 7580 ohms

Veroboard: 0-1in matrix 24 strips x 33 holes ;
Eddystone diecast box size 115 x 90 x 55mm ;
4ABA nuts, bolts, washers and spacers (4 off
each); rubber grommet

; s S _J
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Fig. 2. Layout and wiring of the complete Lights-on Alert. Wiring is shown for negative
earth, for positive earth move wire Y to point B and wire Z to point A.
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according to the polarity of the car in which
the unit is to be fitted.

When complete, the board should be secured
in position by means of the four fixings; 10mm
stand-off spacers must be used to prevent short-
ing of the board and case.

Thoroughly check out the wiring and when
satisfied feed the three external wires (three
different colours are recommended) out through
the grommet and screw the lid in place. The
switch positions should be labelled “park” and
‘normal”’ as shown. The unit is ready for instal-
lation in the car.

INSTALLATION AND USE

The unit should be fitted in a position within
easy reach of the driver of the car. It is not
necessary that the box makes contact with the
car chassis as one of the ﬂymg leads provides
this connection.

Connect the earth lead from the unit, to a
good earth point on the car using a solder tag,
nut, bolt and sprung washer.

Connect the lead from S1b pole to a tag on
the ignition switch where power is supplied only
when the ignition is switched on.

The lead from Sla pole should be connected
to the sidelight switch on the same side as the
connection to the sidelight lamps. The installa-
tion is complete.

TESTING AND USE

Set S1 in the ‘“normal” position and switch
on the sidelights. The audible tone should be
heard. Switch on the ignition and the tone
should cease. Switch off the ignition and the tone
should be heard again and will stop when the
sidelights are switched off.

Now set S1 to ‘“‘park” and turn on the side-
lights. No tone should be heard. Switching on
the ignition will cause the alarm to sound and
this then can only be muted by switching to

_ the “normal” poesition.

If all the above results are observed the unit
is functioning satisfactorily. Now the umnit is
fitted in the car, and it is not required to have
the sidelights on, set S1 at “normal.”’

In the event of the lights being uninten-
tionally left on once the ignition has been
turned off, the alarm will sound and can only
be stopped by either switching off the lights, or
if parking lights are required, by puiting the
control switch to “park.” When the driver next
switches on the ignition the alarm will sound to
tell him that the lights are on and the switch
must be returned to *normal” before the alarm
ceases.

This circuit is foolproof in that it cannot be
“turned off” and will always give an indication
of the lights being left*on unintentionally. &

e O e T R O

BY PAUL YOUNG

_Counter Intelligence

A relailer discusses component supply maiters.

rather than nothing at all! For
your part I would advise the
following, be patient and don't
re-order an out-of-stock item untl
you have checked with the firm

HEN there is a shortage of

any commodity the person
who is usually the last to be aware
of it, is the ultimate consumer, in
other words you the reader!

At least six months ago we
were feeling the pinch and several
months before that the manu-
facturers were crying out for raw
materials. This was before the
coal and oil problem, both of
which have undoubtedly accen-
tuated our difficuities, (many of
the plastics are oil by-products).

Our old friends R. S. Com-
ponents Ltd.,, who always made a
point of keeping at least six
months stock in reserve, were
now runmning out of items much
quicker. Firms whose production
lines had ground to a halt, would
come to us to buy three or four
thousand capacitors at the full
price. Only yesterday one firma
wanted onec hundred Bulgin knobs.
We, as you all know, regard
ourselves as strictly retail, and I
have had to issue firm instructions
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to our staff, that t_hey must not
run our stocks down, to satisfy
one “trade” customer, and by so
doing, create one hundred dis-
gruntled customers!

The point is, what can we, the
retailer do, and you the customer
do, to minimise this frustration?
We certainly are trying very hard
to help you: I personally have de-
manded to see every order where
we cannot supply 100 per cent of
the goods requested. I then advise
the staff where I think a substitute
will be acceptable.

For example, a customer will
order "15uF 10V capacitor; we are
out of stock, but we have in stock
15uF . at 25V. Unless physical size
is of paramount impertance this
will obviously do. You may order
a 14 watt 5 per cent resistor and
we lack the particular value you
reguire; all right, we have one in
1, watt, so we send that.

I am sure that 99 per cent of
our customers would rather
receive something that is usable

concerned first (by telephone if
possible). Most mail order firms
are probably handling upwards a
thousand orders a week. If you
have had one order returned, with
certain goods out -of stock, don’t
wait a couple of weeks and re-
order regardless. Because if you
do, when the firin receive it, they
may well feel they cannot send
the order straight back to you
again, and whatever they do with
it, it will be easily overlooked, and
the goods you want may come in
and be sold again, while your
order gathers the dust! Remember
too, that in the circumstances that
prevail to-day no-one can give you
an accurate forecast of delivery!

It will help us tremendously if
on the goods you order, you give
the widest possible specification.
For example resistors 3 to %2
watt, tolerance 2-20 per cent.
With capacitors choose the lowest
voltage you can possibly use. You
will see that this gives us far more
scope for finding you something.
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New products and
component buying
for constructional

projects

SHOP
TALK

L By Mike Kenward

J

OUR brief note concerning the
supply of transistors for the
Transistor Assisted Ignition last
month underlines the general
component supply problems that
face retailers at the present time.
It is not unusual to find a supplier
quoting a delivery date and two
or three weeks after it has passed,
quoting a mew date a month or
two in the future.

Unfortunately, it is not always
possible to blame the manufac-
turer as he can easily be let
down on supply of raw materials
such as plastic, which—as we are
constantly being told—there is a
world shortage of. Although some
delays are unnecessary, we must
ask readers to be more patient
than usual and for once spare a
thought for the retailer who is
the “man in the middle” in this
sitnation. We all know he is in
business to make a profit but we

shonld also realise that it is not
in his interest to delay the
supply of components.

Radiation Monitor

The halogen quenched gamma
counter tube (CV2247)—to give
the Geiger tube its correct name—
for the Radiation Monitor is avail-
able from Henry’s Radio, for
£1-25 plus V.AT. plus 20p post
and packing—we make that about
£1-58.

A suitable transformer for this
project should be available from
most of the larger suppliers—the
transformer and case must be
compatible. We suggest you
obtain the transformer and C4
and C5 before buying the case,
since these components must be
able to fit into the case side by
side.

Heads or Tails

The components most likely to
be difficult to get hold of for the
Heads or Tails game are, sur-
prisingly enough, the 6V 0-06A
bulbs. However, these are supplied
by R. S. Components, and can be
ordered by any supplier from
them.

The integrated circeuit is
generally available for around 20p
and should not cause any prob-
lems. It is a good idea to order a
holder for the i.c. when purchas-
ing it.

Lights-On Alert

Almost all the components for
the Lights-On Alert are readily
available, only the 75 ohm loud-
speaker may cause problems, and
Henry’s Radio can supply this for

JACK PLUG & FAMILLY...

60p plus V.AT, plus 15p post
and packing—381p!

The diecast box used for hous-
ing the prototype is eminently
suitable for use in cars as it is
very robust and quite easily
machined. Most of the larger
component suppliers provide
these boxes.

Experiment in Headphone
Stereo

In the final design described in
the Ezxperiment In Headphone
Stereo article. on 8sF non
polarised capacitor is called for—
the author utilised a paper type
but since these are .hard to find
we have suggested the use of four
2:24F Mullard C280 types, wired
in paraliel—this gives 8-8uF but
is near enough to the required
value.

The high voltage resistors and
the low value potentiometers may
prove difficult to get, but these
should be available from the
larger supplicrs—it does seem
that we use that term quite often,
but we cannot quote a single sup-
plier when we know that a num-
ber of suppliers can provide par-
ticular components. Although
these particular components may
not be readily available, when we
know of more than two or three
suppliers it is not fair to quote
the name of only one, and not
possible to quote them all with
prices etc.,, so you must do some
hunting.

The headphones mentioned im
the text have not been recom-
mended by us, they are quite
simply those that the author pur-
chased—any 8 ohm to 16 ohm
stereo types will do.

TELL ME SOMETHING — IF
YOURE TESTING YOUR
SOUND-IMPROVEMENT DEVICE,
AND NOT JUST WEARING...

... THOSE HEAPPHONES SO
THAT YOU CAN'T HEAR ME
CONTINUOUSLY NAGRING YOU
TO MOW THE LAWN...

__.HOW COME THERE’S NO RECORD ON_

I T

T

(oA

THE TURN TP\BL<

5 f'w [t} ] e /“
4 ) ' {' ogo
il s,
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HIS unit is an electronic version of a heads

and tails game, which is simple and inexpen-
sive to build. An integrated circuit is used to
simplify the construction.

CIRCUIT

The circuit is shown in Fig. 1, TR1 and TR2
form an astable multivibrator which is the
timieg circuit of the unit. The output from
either of the collectors is a sguare wave as
shown in Fig. 2a. The waveform is a series of
square pulses where the puise, or mark as it
is known, is the same width as the space
between the pulses.

The diagram in Fig. 2a is correct, as the
mark and the space are of equal width. Fig. 2b
is incerrect as the mark is much shorter tharn
the space. The rcason for having a 1:1 mark/
space ratio is that when the output from TR2
collector is a pulse (mark), one of the lamps
will light up, and when the cutput is at OV
{space) the other lamp will light, so the mark/
space ratio must be 1:1 otherwise one lamp will
be on longer than the other.

The sguare wave output is taken from TR2
collector via the spin switch (S1) to the inte-
grated circuit IC1. The IC consists of two NaND
gates wired as a bistable or memory store. A
NAND gate is an electronic switch with two or

HEADS
or TAILS

A simple electronic game.
By M.G. ARGENT

more Inputs and one output. When all of the
inputs to the gate are at 45V, the output is at
0V. In other words the output is the inverse of
the input.

To change the state of the gate, only one of
the inputs need be taken to 0V, regardiess of
the condition of the remaining inputs, and the
output will then change to 4-5V. In “computer
language” the +5V. state is referred to as a
logical “1” level, and 0V is referred to as logical
“0” level.

IC OPERATION

The operation of ICI is as follows. Referring
to Fig. 3, if a logical 1 level is applied tc pin 9,
pin 8 will go to logical O, taking with it pin 5,
this turns on LP2 and changes pin 6 to legical 1

ESTIMATED COST* )
OF CONVIPONENTS
including V.A.T.

£1.50

excluding case
*Based on prices prevailing at

time oi going to press )
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e
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5 j R7 4700 LP11LPZ Fig. 1. Complete circuit
L diagram of the Heads or
o — Tails game.
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14 8 [
b IC1 A —
. SNTaon 5y
8C108 8C108 S R]
1

Everyday Electronics, August 1974

435



A

e ———

————— LOGICAL 'V LEVEL
~——LOGICAL ‘0’ LEVEL

Fig. 2a. Equal mark to space ratio of a correctly balanced

output (b) incorrect mark to space ratio.

turning off LP1. IC1 will stay in this state as
long as the input to pin 9 is not taken to 0V.

If pin 9 is now taken te logical 0, pin 8 will
turn to logical 1, turning off LP2 and taking with
it pin 5 which turns pin 6 to logical 0, turning
on LP1. IC1 will now stay in this state until pin
9 is taken to logical 1.

When the spin switch is operated, the square
wave output from TR2 collector, which alter-
nates between logical 0 and logical 1 level makes
the bulbs light alternately, when the spin
switch is opened IC1 will stay in which ever
state it was in immediately before the switch
was opened.

As stated earlier, IC1 is used in this circuit
as a bistable or memory store, which is a switch
which will remain in whatever state (logical 1
or logical 0 level) it was left in, until it is
triggered over by an input, which in this case
is the output of TR2 collector via the spin switch.

The speed of the multivibrator is slow encugh
to appreciate the operation but too fast for
anyone to follow the segquence, which would
enable players to cheat. A frequency of 10 hertz
was chosen to be best, and as the mark/space
ratio is 1:1 there is no bias towards one lamp
staying lit longer than the other.

The integrated circuit used is the SNT440N
which is capable of driving.low power bulbs
directly, without the need for additional tran-
sistors. This IC requires a supply voltage of 5V
and D1 and R8 are provided to lim:t the supply
voltage to approximately this value.

CONSTRUCTION

All the components except the lamps and
switch are mounted on a piece of 0-1 inch
matrix Veroboard size 16 holes by 20 strips. The
components are mounted as shown in Fig. 4,
and the reverse with cutaways 1is also
shown. The cutaways can be made with a smali
drill or the special spot face tool available. Care
must be taken especially when scldering ICI,
s0 as not to overheat it. If the board is clean and
free from grease there should be no trouble in
making a quick clean joint (an IC holder will
eliminate this trouble).

The board, battery and bulbs are assembled
into a small tin, in the prototype this was
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Fig. 3. Showing the wiring of
the two NAND gates in IC1.

originally a throat pastille tin, there is no reason
why any other container should not be used.
The main idea is to keep the project simple
and cheap to build.

As the tin used by the author was very small,
no on/off switch was used, but this presented
nc problem as the lid can be lifted and the
battery connected when required. If a larger tin
is used, a switch can be incorporated in series
with the battery lead. The spin switch is on a
flying lead on the prototype, but again this can
be built into a larger tin. The preference is up
to the constructor.

Complete the unit by wiring up all the parts
(51, Bl and LP1 and 2) as shown in Fig. 4, and
fitting inside the box. In operation, when S1 is
pressed both lights wili light rather dimly (they
are only on half the time) and when S1 is
released one lamp will stay lit while the other

extinguishes. 0]
r ’ p.
Components....
Resistors
R1 1kQ R5 1kQ
R2 22k R6 " 1kQ
R3 22kQ R7 4700
R4 1kQ R 220

AH ;W + 10% carbon  SEE

SHOP
TALK

Capacitors
C1 2-5uF elect. 6V
C2 2-5uF elect. 6V

Semiconductors
TR1 BC 108 silicon npn
TR2 BC 108 silicon npn
1C1 SN 7440N integrated circuit and holder
to suit
D1 5-1V 300mW Zener diode

Miscellaneous
LP1,2 6V 0-06A bulbs (2 off)
S1 Push to make release to break push
button
B19V PP9 battery and connecting clip
Veroboard 0-1 ingh matrix ‘20 strips by 16
holes, 2 rubber grommets to hold bulbs,
case (see text), connecting wire. J
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LESSON 717 Field Effect Transistors

o far in the Teach-In '74 series we have con-
S sidered the operation of npn bipolar transis-
tors in some detail and have mentioned that
“opposite” polarity types, known as pnp, are
also available. In addition to these devices a
wide range of field effect transistors exists and
this month we are going to examine these
devices to see how they differ from the npn/pnp

types.

TERMINOLOGY

Essentially a field effect transistor, abbreviated
f.et., is controlled by voltage rather than cur-
rent. A semiconductor material is used to pro-
vide a ‘“‘channel” through which current can
fiow and the actual flow is controlled by the
effect of an electric field.

This field is itself due to the presence of
electric charge in a region close to the channel,
known as the gate. The channel can be either
p-type or n-type, depending on the semiconduc-
tor employed and in addition we have two
distinct types of device known as enhancement
and depletion.

An enhancement f.et. is one in which the
channel is normally off, or non-conducting, and
we must therefore apply a suitable bias to the
gate to turn the transistor on.

The current flow in the channel is enhanced
by the gate bias. In the other type the channel
is normally conducting and current can be
stopped by applying a suitable bias voltage.

The channel current flow is depleted by the
applied bias voltage. As if this was not enough,
we also find that new names are used for the
connections to the ends of the channel, namely
drain and source, and that there are two dis-
tinct f.et families known as junction f.e.t’s.
and MOSFET’s.

MOSFET

So much for the terminology—let us continue
our investigation by looking at the MOSFET de-
vice in more detail.-

The letters MOS refer to a field effect transis-
tor that employs a metal gate insulated by an
oxide layer from the semiconductor channel and
a typical arrangement is shown in Fig. 11.1.

Starting with a piece of foundation material
known as the substrate, which in this case is
made of n-type semiconductor and therefore has
free electrons, two p-type regions are diffused
side by side into the surface.

The surface is then covered by a layer of
insulating silicon oxide and two strips of metal-
lisation are arranged to contact the p-type
regions via windows in the oxide layer. A third
metallisation strip lies on the top of the oxide,
immediately over the gap between the two
p-type regions, and forms the gate electrode.

With no bias voltage {or signal) connected to
the gate, current cannot flow between the two
p-regions, which are known as source and drain,
due to the intervening n type region. This region
effectively forms two pn junctions back to back,
and is illustrated in Fig. 11.1.

The situation is similar to a pnp bipolar tran-
sistor with no connection at the base but the size
of the intervening n region is different in the two
cases.

BASIC OPERATION

If we connect the gate metallisation to a
battery so that the gate is made negative (with
respect to the source region) the gate will be-
come negatively charged and the region of semi-
conductor immediately underneath the gate will
acquire an opposite positive charge.

* North Staffordshire Polytechnic (Any communications arising [rom the Teach-In ’74 series must be addressed to
Everyday Electronics, Fleetway House, Farringdon Street, London E.C4).

438

Everyday Electronics, August 1974




SOURCE (s) GATE (g) DRAIN (d}
Q O &l

CHANNEL REGICN

SUBSTRATE a=TYPE

In effect the electric field set up by gate repels
the electrons and attracts the holes so that a
“bridge” p type region is effectively formed
which links the p type source and drain. Current
can now flow in this p type channel if an external
path is provided by the circuit in use.

The oxide insulates the gate from the p type
channel and in effect behaves as a very small
value capacitor. The gate current will be negli-
gible if the oxide is free from leakage effects
and the transistor therefore exhibits a very high
resistance at the gate terminal

From the description given it should be clear
that the transistor considered in Fig 11.1 has the
following features:

{a}) Normally off with zero gate voltage.

(b) MOS construction.

{c) Channel is formed by a p-type region.

The device would therefore be described as a
p-channel enhancement MOSFET and this type
of transistor has been widely used in certain
types of integrated circuits.

JUNCTION F.ET.

An alternative method of construction for the
gate region employs a ‘“diode”, which is nor-
mally kept under reverse bias and is formed by
the junction between the gate region material
and the channel Such a device is illustrated in
Fig. 11.2 and would be known as a junction
f.e.t. or JUGFET.

All junction f.e.t’s. are normally conducting
at zero gate bias and are thus classed as de-
pletion type transistors. The gate voltage must

Fig. 11.2. Typical n channel JUGFET. Note that
the n type channel is surrounded by p type
‘*‘gate’ region.

NTACT
RETRC LSRN

GATE METALLISATION

DRAIN CONTACT
METALLISATION

CHANNEL (n-TYPE}
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Fig. 11.1. A cross section of p channel
MOSFET and an equivalent circuit.

ZERO BIAS (Vgs =0

always be chosen to maintain the gate-channel

_ diode in the reverse bias condition if correct

f.e.t. operation is required.

The transistor used for the Tutor Board
experiments is a junction type employing an n-
type channel and the device symbol and typical
bias polarities are illustrated in Fig 11.3. The
current in the drain/source channel is usually
called Is; and varies with the gate voltage V..
as shown in Fig. 11.4.

Note that the curves are similar in shape to
those given earlier for the npn fransistor, in
which the base current was used for control. Two
of the parameters normally listed by the manu-
facturer are I, the channel current with V..=0,
and V..(off) which is the bias voltage required
to cut-off the channel {(or reduce the current to
some specified low value).

As might be expected the manufaciurer
usually quotes a range for each parameter and
in the case of the 2N3819 the values are:

Iix=2 to 20mA
Ves(off)=8V (maximum}

The alternative names, pinch-off ¢r threshold
voltage are sometimes used instead of V..(off)
but it is more usual nowadays to reserve the
term threshold voltage for the voltage level at
which enhancement MOS devices start to turn-
on.

Fig. 11.3. (left) Symbol for n channel JUGFET.
All polarities and ‘‘arrow’ on gate lead are
reversed for p channel device.

Ids

TR1 i +
2N3819 i
d
g
T—@; Vds
Tvgs
+ i : —  Fig. 11.4. Characteris-
tics for n channel
]dss
Tgss e ——— Vg =0V
Vygg HELD
CONSTANT
z Vgsz‘zv
£ V< (OFF
7 FF
=i —vtor T ras e
7 Vas= Vst . ;
0 Vs ’ ) Vs
la) {b)

439



DIFFERENCES

The most obvious difference between the
BC107 npn bipelar transistor and the 2N3819
n-channel JUGFET is the very high input
resistance of the latter device which can be of
the order of 1,000 megohms. Thus if we require
a circuit having a very high input resistance
it would be wise to consider a field effect
transistor for the intended application.

The Tutor Board experiments this month in-
clude one circuit which utilises the high input
resistance feature of the 2N3819. Whilst on the
subject of high input resistance it is worth men-
tioning that MOS devices can be damaged if the
gate electrode acquires a static charge which
causes the gate breakdown voltage rating to
be exceeded.

The gate capacitance is usually very small,
typically a few pF, and since V=Q/C, a small
charge can easily give rise to excessive voltage.

MOS transistors are often fitted with a small
wire clip or spring which shorts all connections
together. These clips should only be removed
after the transistor has been conmected to the
external circuit. Since a thin oxide layer is not
used for making the gate of a JUGFET these
problems do not occur but the manufacturers
ratings should not be exceeded.

JUGFET BIAS CIRCUITS

_ Tc become more familiar with field effect
transistors let us look at some of the circuits
that can be employed. Fig. 11.5 shows several
‘ways of arranging the necessary gate and drain
supplies for the 2N3819 n-channel JUGFET.

Notice that in each case the drain is connected
to the positive supply terminal and Is. will flow

Fig. 11.5. Some ‘‘bias circuits’ for an n channel
JUGFET (a) Common source circuit with Ves = 0.
(b) Common source circuit with self bias (Vg
negative). {c) Source follower circuit. (d) Source
follower fed from npn transistor stage.

into the drain terminal and out at the source
terminal (conventional current assumed). In Fig.
11.5a the gate and source are connected via a
relatively high value resistor (10 megohms) but
since the gate leakage current is normally very
small no voltage drop occurs across R1.

Consequently V=0 and the drain circuit
current will be approximately I... providing R2
Is not too large. Since the parameter I.,. has a
very wide spread of 2-20mA the drain current
is not very well defined by this circuit and wiill
vary from one transistor sample to another.

In Fig. 11.5b a resistance (VR2) is included in
series with the source lead and gives rise to a
voltage drop of magnitude:

Voltage across VR2=(VR2) X I
==V

Since Iss depends on V.. as shown in Fig. 11.4b
the circuit tends to compensate partly for
variation of I:. between transistor samples. For
example, if Iy; “tries” to increase by say lmA
and we assume that VR2 was set at one kilochm
this would give an increase in the magnitude
of V., of cne volt. Since this V. change will tend
to reduce the current /i, the final change in
current is less than it would be with VR2 not
fitted.

To calculate the actual working current is
slightly complicated by this feedback action and
in practice we can make VR2 variable and
adjust the resistance to give the required work-
ing current which must of course be less than
the transistor I value for the sample used. (If
the manufacturer’s curve of I;s against Vi, is
available it can be used to work out the bias
point.)

The circuit shewn in Fig, 11.5¢ gives the field
effect transistor equivalent of the usual emitter
follower circuit and in this example the voltage
at the gate will be one half the power supply.
ds

2 Idss
if correct operation is to be achieved. Fig. 11.5d
is similar to (c) except that the gate voltage is
determined by the bias arrangements for the
npn stage. In this circuit R2 must be greater

The circuit requires R3 to be greater than

than ‘I/—”;for correct operation.
dss

VOLTAGE CONTROLLED RESISTANCE

By operating a field effect tramsistor at low
Vs voltages, typically less than S500mV, the
transistor can be used as a voltage controlled
resistance. The effective resistance of the
channel depends only on V., providing the
drain/scurce voltage is kept small, and actually
corresponds to operation at (or near) the origin
of the characteristics shown in Fig. 11.4a.

This principle can be employed as an elec-
tronic “volume control” by arranging the tran-
sistor as one part of a potential divider system.
The principle is illustrated in Fig. 11.6 which is
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Fig. 11.6. Experimental electronic volume control.

suitable for experimental purposes providing
input signals of less than a few 100mV are used.

The transistor is effectively open circuit when
Vea=—9V and the input signal can then pass
directly from input to output. The signal will
suffer some attenuation depending on the load
resistance connected at the output.

For a load of 100 kilohms the maximum output
signal will be about 50 per cent of the input.
If this circuit is used in place of a conventional
carbon track volume control a noise free control
is achieved.

The 0-22:F capacitor acts as a filter to remove
any noise produced by the adustable 100
kilohm bias-voltage control. Additional filtering
can be provided if necessary, by including an
extra 100 kilohm fixed resistor at point X.

Next month we shall examine the action of the thyristor
and give some simple tests based on the type BTX 30-25.
{The components list April '74 issue gave the BTX 30-25 as
a triac—it should have read thyristor).

TUTOR BOARD EXPERIMENTS

Test No. 22. Measurement of f.e_t. parameters.

Low cost field-effect transistors are usually
wide tolerance devices and in this test we
illustrate some simple measuremenis that can
be made to determine the Is. parameters of a
typical sample.

Set up the circuit shown in Fig. 11.5a on the
Tutor-Board, but make Rl zero by shorting the
gate and source connections with a wire link.
(The 2N3819 transistor should be mounted in
the same manner as that used for the BCIO07.
The connections are shown in Fig. 11.7.)

Use a fixed 100 ohm resistor for R2 and 9V
for the supply. Set up the standard 0-10 volt
voltmeter circuit and measure the voltage across
R2. From this reading it is possible to calculate
Idxn SinCe:

53 X
Voltmeter reading (in volts):%ﬂ
=L..,(mA)
10

For example, a reading of 1-5 volts would
correspond to liuw=15 mA. If the voltmeter
reading is too small to observe accurately, the
range of the voltmeter can be reduced to 0-1
volt by using a 10 kilobm +5 per cent resistor
in paraliel with the normal 100 kilohm +2 per
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cent meter resistor. With this modification it
is only possible to cater for Ii. values up to 10
mA.

Test No. 23.

This test demonstrates the very high input
resistance at the gate terminal of the 2N3819.
The circuit is shown in Fig. 11.8 and should not
present any layout problems on the Tutor-Board.

The potentiometer VR2 is set to mid-position
(approximately) and the switch is closed after
setting VR3 for maximum resistance. Except for
il;es capacitor the circuit is now similar to Fig.

e SESE!

The capacitor will rapidly charge up to the
voltage level determined by the setting of VR2
and a reading should be apparent on the meter.
The meter can be set to full scale deflection by

adjustment of VR3.

Fig. 11.7. Connections for

2N3819.

Fig. 11.8. Capacitor discharge s
observation circuit, VR3 q /
should be set for maximum d

resistance before connectio
of batteries. :

If the switch is now opened the capacitor can
only discharge via the high input resistance of
the feet. and the capacitor leakage paths. The
very slow discharge will be apparent by the
slow fall in meter reading.

The circuit is a source-follower with the meter
reading the current flowmg in the source
resistance. As the gate voltage falls due to the
capacitor discharge the transistor current also
falls. ( ?

“Stan’s still having trouble with the practical side of his
electronic devices.”
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Marconi ‘Father of Wireless

By Bill Maconachie

N this centenary year of the birth of
Guglielmo Marconi a great deal has already
been written about his inventive genius, por-
traying him—rightly enough—as the founder of
a great industry and of great companies. But
there was a side to his personality about which
little has been said, and this is perhaps best
illustrated by a remark he made in 1933 when
he visited the World Fair in Chicago.

One of the features of the exhibition was an
amateur radio shack. Marconi called in, intro-
duced himself, and was shown over the station
with, one can imagine, a mixture of pride and
embarrassment on the part of the man who had
built it. Marconi congratulated him on his work-
manship and he modestly replied that of course
he was only an amateur. “Yes,” said Marconi.
“But then I am only an amateur myself”.

That remark was in all probability not
prompted by false modesty, for Marconi’s
character indicates that while in no way a
boaster he nevertheless always had a proper
sense of his own achievements. To say that he
was an amateur was no more than a simple
statement of fact. He began as an amateur, and
an amateur he always remained until his death
in 1937.

His first attempt at communrication was in the
Villa Grifone at Pontecchio, near Bologna,
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Left. Marconi in the laboratory
of his yacht Eletfra, pictured
beside a high power short wave
transmitter. (Marconi)

Marconi’s steam yacht Eleffra,
fitted with extra topmasts for
aerial height. (Afarconin

3

shortly after ten in the morning on Saturday,
25th April, 1874. There was nothing special
about if, for it was no more than the wail
common to all newborn babies and no doubt it
didn’t carry very far, anmyway. Far enough,
though, to delight his Irish mother Annmie, the
daughter of Andrew Jameson of County Wex-
ford and whiskey fame, and to stop the pacing
of his father Giuseppe.

EARLIEST EXPERIMENTS

There was nothing special about his early boy-
hood either, but very soon he developed a
fascination for eleciricity, and before he was
ten he had started reading about it and experi-
menting with its effects.

Precocious, you might think, but then he had
no formal schooling and, except for his brother
Alfonso who was nine years older, lacked the
company of other boys and their interests. His
mother had taught him to read and write, and
he found books on electricity of absorbing
interest. For his crude experiments he used
whatever materiais he could lay his hands on,
and among his domestic acquisitions was a set
of dinner plates which he decided would come
in handy as insulators for a high-voltage line
across a stream near the house. The result was
disaster.
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The plates were smashed. To Marconi’s father
Giuseppe, a man in the old Victorian pater-
familias mould, mean almost to the point of
miserliness, this was senseless destruction of
valuable property, and from that day on he
systematically demolished any bits of the boy’s
apparatus he found around the house. Annie,
however, stcod up for her son and eventually a
sort of armistice was reached and young Marconi
was given the run of the attic floor of the house
where his grandfather Domenico kept trays of
silkworms. In their silent company he was
allowed to dabble undisturbed.

STATIC ELECTRICITY

When he was thirteen the family took an
apartment in Leghorn for the winter and young
Marcoai attended the Technical Institute there,
for the first time receiving some real education
in electrophysics. He rigged up a zinc contrap-
tion on the apartment roof and succeeded in
using the charge of static electricity it built up
during a thunderstorm to ring a bell downstairs.
And he met an old telegraphist named Nello
Marchetti who tanght him the Morse code.

There were distractions, two of them
deliberately arranged by his father who opened
his purse to buy the boy a small sailboat and to
pay for piano lessons. Young Marconi learned
to sail and to play the piano rather well, and
developed a passion for music, but he kept re-
turning to his electrical experiments though for
some time these seemed to have no definite aim
more than the satisfying of his curiosity.

Then in January, 1894, Heinrich Rudolf Hertz
died and shortly afterwards Marconi read an
article by Augusto Righi on the work of Hertz
He was fascinated by the account of the
“Hertzian rays” and from that point on his
hitherto rather aimless dabbling had a firm
goal, the transmission of electrical signals with-
out connecting wires.

FIRST WIRE-LESS SUCCESS

Back home in the attic of the Villa Grifone he
worked ceaselessly, far into the night, and his
mother’s reward for the earlier encouragement
of her son came one night when she was asleep.
It was almost midnight when her twenty-year-old
son woke her and asked her to come up to the
attic. There she watched while he pressed a
Morse key and at the far end of the aftic a bell
rang. There was no wire, no thread, connecting
the key and the bell. Twenty-year-old Guglielmo
Marconi had sent electrical impulses through
- the air. =

That was his big breakthrough, though cnly
domestically at first. Father Giuseppe at last, if

somewhat grudgingly, admitted that there might .

just be some practical use for his son’s dabbling,
and even handed over a httle cash to buy more
materials. Marconi improved his apparatus and
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was able to send signals to the other side of a
little hill close to the house. Details of the in-
vention were then sent to the Italian Ministry
of Posts and Telegraphs, but Signor Sineo, the
Minister, turned down the offer without even
asking for a demonstration.

OFF TO LONDON

It must have been a big disappointment, not
only to young Marconi but doubtless also to his
father who had viewed his cash contribution as an
investment and was looking for a return on it

__However, Annie Marconi was not to be beaten.
Believing that Britain, in those days the world’s

foremost maritime nation, might see the value
of the invention for communicating with ships
at sea, she obtained a letter of introduction to
W. H. Preece, engineer in chief of the British
Post Office, and armed with this set off with her
son for London in February, 1896.

Preece was himself an experimenter in new
methods of telegraphy transmission but had
had little success with his attempts at using in-
ductive techniques, and he gave the young
Jtalian his support, introducing him as a “sur-
prise guest” at the end of a lecture he gave at
Toynbee Hall in December, 1896.

You can perhaps picture this shy, reserved
young man walking on to the platform to face
his first scientific audience, carrying his home-
made apparatus that the Press was soon to call
“the mysterious black box”, and giving a demon-
stration of its capabilities while almost certainly
praying inwardly that nothing would go wrong.
But it worked, even though Marconi carried his
black box about the hall to show that there was
no deception, and next day the papers carried
headline stories about the Italian inventor.

Of course there were sceptics in plenty. Even
Lord Kelvin said that so far as sending a
message by wireless was concerned he would
sooner trust a boy on a pony. And there were
others who, while admitting the truth of what

Marconi in London in 1836 with the original
apparatus he brought from Italy including the
“mysterious black box.”

(Marconi)
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I Batalper, M 2 - = s
A group of Post Office officials keenly interested
in Marconi’s hook-up for the first successful

fransmission across water from Lavernock to
Brean Down in 1897. (Marconi)

they had seen in Toynbee Hall, would not be-
lieve that signals could ever be sent over any
substantial distances. As for sending them across
water—well, everybody knew that water
absorbed electricity from the air, so that was a
non-starter.

TRANSMISSION ACROSS WATER

But Marconi proved that he could send signals
for considerable distances out of doors, and in
May, 1397, confounded those who thought that
water would be a barrier by transmitting across
nearly nine miles of the Bristol Channel between
Brean Down and Lavernock.

That was proof enough for everybody, in-
cluding even Lord Kelvin who became an en-
thusiastic convert. Willing financial backers took
up the young inventor and the ardent amateur
found himself swept into commercialism with
the formation of the world’s first wireless firm,
the Wireless Telegraph and Signal Co., Ltd.

Orders came in from Lloyd’s to equip their
signal stations for the reporting of passing ships
soon after the compamy was formed on 20th
July, 1897—a day, incidentally, when, however
important it must.have been in Marconi’s life,
he had actually returned to Italy to demonstrate
his apparatus to the Italian Navy which proved
much more receptive than that country’s postal
authorities had been three years earlier and im-
mediately decided to adopt wireless for its ships.

In fact, Marconi’s absence from London on the
day the company was formed is a pointer to his
character. He was always happier at a labora-
tory bench than behind a desk—always the
devoted dabbler with bits of wire rather than
the complete business man, an amateur in the
truest sense of the word. But he was, too, always
a shrewd user of publicity.

ROYAL PATRONAGE
An opportunity for this came his way in 1898
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when the then Prince of Wales—later to become
King Edward VII—was convalescing on board
the Royal yacht Osborne off Cowes after an
mjury, while Queen Victoria was in residence
at Osborne House. Since intervening hills made
visual signalling between the yacht and Osborne
House impracticable, the Queen decided to give
the new wireless a trial and have sets installed
on board the Osborne and at Osborme House.
During the next fortnight or so 150 messages
were exchanged, with full reporting of the
Prince’s progress in the newspapers.

Incidentally, there is a story—possibly apo-
cryphal—told about this, in which Marconi,
summoned by the Queen, arrived at the front
door of Osborne House and sent in his name,
but was told to report at the tradesmen’s en-
trance. He refused, and the Queen is said to have
commanded “Send for another electrician.” No
other electrician of his calibre, however, was
available, and no. doubt the incident ended
amicably.

BUSINESS DEVELOPMENTS

In the meantime the new company’s affairs
were progressing, but slowly, most of its business
being with the British government, Army, and
Navy, all of which showed great interest but did
not come forward with much in the way of firm
orders. Marconi himself seemed to care de-
plorably little for the interests of the share-
holders—as long as the company could provide
money for further experiments he was happy.

The other directors, however, did not share
this attitude and a decision was taken—
Marconi's being the only dissenting vote—to re-
constitute the company as Marconi’s Wireless
Telegraph Co., Ltd,, in order to capitalise on his
name. That was in February, 1900, and two
months later Marconi took out his patent No.
7777 for the first method of tuning transmitters
and receivers. This was a great step forward
since until then transmissions had been untuned
over a very broad frequency band and selection
of stations to be received had been impossible.

Although Marconi’s original idea had been to
use wireless to end the isolation of ships at sea,
no commercial orders for installing it on ships
had been received in the first three years of the
company’s existence. The breakthrough came
with the fitting—not of a British ship—but of
the Norddeutscher Lloyd lines Kaiser Wilkelm in
February 1900.

That - April a second company, the Marconi
International Marine Communication Co., Ltd.,
was formed to hire equipment to ships since,
under the terms of the Telegraph Acts of 1868
and 1869, the Post Office had a virtual monopoly
of all telegraph traffic and if shipping companies
had bought their installations each would have
had to set up its own coast station.

In May of the following year, 1901, the Lake
Champlain became the first British ship to be

Everyday Electronics, August 1974



(™

i —

L_I.-nln

The liner Lake Champlain, in 1901, was the first
British merchant ship to be commercially fitted
with wireless. (Marcon)

commercially fitted, and soon after Cunard, with
their Campania and Luciana followed suit.
Marconi had bmilt a powerful transmitting
station at Poldhu, in Cornwall, to handle Trans-
atlantic traffic to ships, and once this was in
operation other passenger-carrying ships began
to install apparatus. Then Marconi was off again,
this time to St. John’s in Newfoundland to put
up a station there and prove that communication
right across the width of the Atlantic was
possible. He did it, and in 1902 a permanent
station was established at Glace Bay.

OTHER GREAT INVENTIONS

During the period up to the first World War
Marconi and the team of like-minded men he
had gathered around him—inguisitive engineers
as distinct from the office siaff-were busy in-
deed. Marconi himself devised and patented the
magnetic detector to replace the inefficient
coherer; Dr. J. A. Fleming, scientific adviser to
the company, developed the diode (later im-
proved by Lee de Forrest by the addition of the
grid) and the directional aerial, another
Marconi idea, was brought into use at Clifden
in Ireland where a new station had been erected
to replace Poldhu.

This period also saw the first use of wireless
in the air, first in communication with a captive
balloon and then, in 1910, with an aeroptane. In
1910, too, its use in the capture of the murderer
Crippen captured the public imagination, and
its value in bringing help to a ship in distress
was demonstrated to the world in 1912 when the
Titanic sank, even though on that occasion
assistance arrived toc late to save all on board.

Marconi’s fertile mind, too, was demonstrated
in the course of his evidence at the enquiry into
the loss of the Titanic when he said that he was
considering the feasibility of an instrument that
would ring a bell on ships within range of a
vessel in distress—the germ of an idea that he
was later to develop info the auto-alarm receiver
which is compulsory equipment on most single-
operator ships today.
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AIR TO GROUND RADIOTELEPHONY

He had also been intrigued by what he called
“the directional effect of wireless emissions’” and
acting on his observations another of his team,
Captain H. J. Round, did a great deal of work
in developing the directionfinding receiver
which in the 1914-18 war enabled Britain to
monitor the movements of German warships and
led to the Battle of Jutland. Round and two
other colleagues, Prince and Furnival, also over-
came the problems of air-to-ground radiotele-
phony and plane-to-plane telephony, the latter

~being achieved in 1917.

Radiotelephony became broadcasting in 1920
with two events.

One was when the delegates to the Imperial
Press Conference, travelling to Canada on the
liner Victorian, heard a concert of gramophone
records broadcast from Chelmsford, 1,000 miles
away—Marconi’s flair for publicity again. The
other was the first advertised broadcast, a song
recital by Nellie Melba in an improvised studio
at Marconi’s Chelmsford works.

A simulation of Marconi’'s early experimental
transmitter using a copper sheet aerial, induc-
tion coil and spark gap. The c¢oil seen in this
replica assembly is, however, of much later date
and is in fact a production model of a type used
for a number of years after 1900. (Marcond
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The handiwork of an amateur. Marconi used a
cigar box as a case in which to build his first
magnetic detector while experimenting on board
the Italian warship Carlo Alberio in 1902, (Marconi)

A little over a year later the Marconi company
was licensed for regular broadcasting and
opened the 2MT station in an ex-army hut at
Writtle, and a licence was also granted for the
original 2.0 London station at Marconi House
in the Strand. Later still, in 1922, the Marconi
company was one of six°which formed the
British Broadcasting Company, superseded in
1926 by the British Broadcasting Corporation.

SHORT-WAVE EXPERIMENTS

Marconi himself, though, tock little interest
in the development of broadcasting. It presented
no real technical challenge to him, and as he
once said when tackled on the subject, *“Can you
compare entertainment with the saving of men’s
lives?” In 1920 he had bought a steam yacht
which he named Elettra and fitted out as a
floating laboratory, principally to work on in-
vestigations into short-wave transmissions in
pursuit of one of his greatest personal ambitions,
the linking of all the countries of the British
Empire by directional short-wave.

In the course of his experiments with short-
wave techmiques he noticed, as he said in a
speech he gave in New York in 1922, ‘“that
short-wave transmissions were subject to re-
flection by metallic objects many miles away.”
He went on to say “It seems to me that it should
be possible to design apparatus by means of
which a ship could project a beam which would
be reflected back and reveal the presence and
bearing of another ship in fog.”

Evidently the principle of radar at least
existed in Marconi’'s mind at that time, but being
preoccupied with his grand project of the
Imperial Wireless Chain he did not pursue the
idea and it was left to Sir Robert Watson Watt
to give Britain the invaluable lead in radar for
World War II, though Marconi did return to
thoughts of it shortly before his death.
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The Imperiat Wireless Chain project almost
came to fruition and in fact Marconi had a con-
tract for the setting up of the necessary stations
practically within his grasp in 1924. But cable
companies throughout the British Empire, seeing
their business threatened, brought influence to
bear with their respective governments with the
effect that their interests were merged with the
Marconi scheme and control was vested in a new
organisation, Cable and Wireless, Ltd.

WITHDRAWAL FROM BUSINESS LIFE

Sorely disappointed and plagued by increasing
ill-health, Marconi withdrew more and more to
his home in Italy and to life at sea on board the
Elettra. Business life, that had never really
meant much to him, was put aside pretty well
completely, and most of his time was spent as
it had been in his youth, experimenting and
trying out new techmiques.

He did a great deal of work on microwave
transmission, leading up to the creation of the
first microwave radiotelephone link in 1932.
Then in 1935 he took up his radar idea again
and was able to construct.a working medel and
demonstrate it in principle. His health, however,
was failing rapidly and in the early months of
1937 he suffered three minor heart attacks. He
had a fourth and major attack on 15th July that
yvear and died early the following morning at
the age of 63.

THE FINAL TRIBUTE

ANl his life Guglielmo Marconi had had
honours and distinctions bestowed upon him, but
none could have been matched by the world’s
tribute on the day of his funeral in Rome when
radio and broadcasting stations all over the
world closed down for two minutes from 6 p.m.
and the “ether” was for a brief period again as
silent as it had been before that midnight in the
attic of the Villa Grifone at Pontecchio. =

When the magnetic detector went into produc-
tion it was a much more elahorate affair with a
clockwork motor to drive pulleys causing a
band of soft iron to rotate through the magnetic
field. In a handsome mahogany case, it had a
glass-topped lid to keep out dust. (Marconi)

We would like 1o thank The AMarconi Company Ltd., for the photographs
used in this article.
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A straightforward design that is inexpensive and
easily constructed, this metal locator will provide
hours of entertainment and could provide some
valuable finds.

R 2WAY IN-HOUSE
(OMMUNICATOR

A communication system
for your home—no more
shouting at father in the
garage, simply call him up
AN and request the pleasure of
: his company.

AND...A SIMPLE
CRYSTAL SET

A very simple m.w. crystal set, with im-
proved selectivity, that can also be used as
a simple tuner. This neat unit has been
designed for ease of construction.

Because of prevailing production problems, no firm publishing date can be announced for the September issue. Readers
are advised to check regularly with theirloca! supplier from mid-August onwards.

vday

electionics
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Now VOUR COMPONENTS...

Hints & Tips for the Novice Constuctor By Ron Adams

The Capa-citor

This device normally has its
value printed on its body, but
many lower value capacitors are
colour coded like resistors, sce be-
low. Remember, if in doubt—check
it out. Remember alsc that elec-
trolytic and solid tantalum
capacitors are polarised—make
sure that they are imserted in
circuit the right way round.

If the electrolytic body is not
marked with polarity, a good
tip to bear in mind is that the

‘SOLID TANTALUM TYPES

nected to the case.
Tantalum bead capacitors can :
be tricky. They are those capaci- /“UL"P'-'ER

tors that look like frogs eyes on —— UNITS

wires. The way to identify the o e

positive lead on this component

is to hold the capacitor with the T _WORKING
14+ volace

dot facing you with its wires
facing down; the positive lead is U ]]'
on your right hand.

Remember that voltage ratings
‘are important, but obviously a
50V capacitor can be put in place UNITS
of a 25V capacitor. Again the =

WHEN VIEWED WITH SPOT SHOWING
POSITIVE LEAD 1S AS MARKED

negative lead is usually con- role is “up, not down”. MULTIPLIER
4= TENS
2 L R 5
o Bi z E ——__WORKING
@ & g i %'g @ "’%’ g w 3 VOLTAGE
EwinSiiE D O D &5 5 & __i_k] ]]' ]]_
‘u l-t MULLARD €280 POLYESTER TYPE
5 DOT COLOUR CODE TENS ——F AL —RED
; UNITS ———— S—reED
CERAMIC TYRES MULTIPLIER —— —YELLOW
UNITS MULTIPLIER
TDLERANCE——
& DOT COLOUR CODE 3 VOLTAGE
HAS THE SAME SIGNIFICANCE  TENS TOLERANCE
AS FOR €280 TYPE
EXAMPLE:—
CAPACITANCE = 22 x 10000pF
Below right. Photograph of a = 220 000pF OR 0-22pF
selection of most of the com- TOLERANCE =1 20%
mon types of capacitors in- VOLTAGE = 250V
CAPACITOR COLOUR CODE cluding some electrolytics
As Used For Mullard C280 Series and Ceramics
Colour  Tens &Units Multiplier  Tolerance  Voliage
Black 0 : x 1pF  +20% —
Brown 1 x 10pF 1% o
Red 2 x 100pF +2% 250V
Orange 3 x 1,000pF 12-5% =
Yellow 4 x 10,000pF - 400V
Green 5 % 100,000pF +5% _
Blue 6 —_ = S
Violet Z. — - —
Grey 8 — —_
White 9 — £10% =
i o i -
CAPACITOR COLOUR CODE
As Used For Tantalum Capacitors
Colour Voltage  Tens & Units Multiplier
Brown = 1 x 102F
Red - 2 x 100:F
Orange . 35V 3 —
Yellov 63V 4 —_
Green 18V 5 -
Blue 2V 6 —_
Violet — 7 =
Grey 25V 8 x 0-01xF
White av 9 x0-1pF
Black oV 4] x 1pF
Pink - 35V - —
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OR ‘many peo\le stereo listening via ‘head-

phones is the norm, éither because of ¢ir-
cumstances or because of -personal .prefcrence.
Others, like ‘myself;-may have-a single large
10unge which houses both the steréo and the
family television set, and here the conflicting
demands of both services requires careful and
skilful manoeuvrmg by the head of the house
if chaos is not to reign unchecked. However, as
the saying sayeth, there is many a slip!

Both wife and seven-year-old daughter failed
to recognise the advantages of listening to TV
via “phones”; stalemate! Realising that “A
Family at War” and “Top of the Pops” had won
the day, and that there was a danger of dad’s
classics suffering from instant silence, I with-
drew from the fray and started mvestwatmg
headphones, dad for the use of.

Not knowing if I would like headphone stereo,
1 decided to invest in a modestly priced pair, (FOR NC ESTIMATED COST;\
and a short “demo” on mono f.m. radio ended GU\DP‘ Of COMPONENTS
in my purchasing a pair of Fagle SE40’s, to- LY including VAT
gether with the appropriate shorting socket and
a 5 metre extension. (I like conducting Beet- £3.50

hoven whilst walking about.) The problem of
attaching the ’phones to the Quad IF’s was on.

Early experimentswere encouraging, the sound
level and quality from the SE40’s being higher
than expected.

XPERIMENT
EADPHONE
STEREO

An experimental circuit designed
to improve the stereo effect
when using headphones.

By H.T. KITCHEN

MATCHING

A straight changeover from ’speakers to
'phones wasn’t liked, the apparent volume levels
being too dissimilar, plus the difference in the
“central” positions. I decided to try and equalise
things. Fig. 1 shows the first attempt at equalising
the apparent socund levels, and at providing a

- balance control that was operative on ’phones

only, permitting the Quad pre-amp balance
control to be used as a master balance control.

A switch, Sla and S1b was added, this being
mounted on the front panel to select *speakers
or 'phones. A rotary 6 pole 2 way switch was
used, three pairs of poles being conmected in
parallel to reduce contact resistance. At low

excluding case

*Based on prices prevailing at

time of going to press

Fig. 1. Basic equalisation and batance circuit.

RIX RA¥
PHONES 1000 - 1000
Sia* o— ANy A AW ; 5tb
AVR1 250 ')
L? SPEAKERS) BALANGE e
TO AMPLIFIER LSt 4 : 2% LS2 10 AMPUIFIER
BAOR Ri{% A i R 8GR

L.H. CHANNEL BA 2 ?5‘}1 oR = maoR 50 R.H. CHANNEL

—PHONES

% SEE TEXT -
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levels, the oxide layer that inevitably builds up,
can act as a rectifier, setting up distortion. Three
pairs of switch contacts should assist in reducing
contact resistance.

Resistors Rl and R2 are 15 ohm 10 watt com-
ponents, and substitute for the ’speakers when
‘phones only are required. The Quad power
amplifiers are tolerant of varying loads, but this
should not be taken as an excuse for haphazard
“matching”. Also, other amplifiers may not be
so tolerant, and may suffer consequential
-damage.

Resistors R3 and R4 are series resistors, sub-
jectively selected to provide approximately
equal sound levels when the ’phones are sub-
stituted for the 'speakers. The variable resistor
VR1 is the balance contrel. Various resistance
values were tried; the 25 ohm resister gave the
best subjective results. its operation will be
obvious.

We now have a circuit which allows one to
change from ’speakers to ’phones without a
drastic change in the apparent volume levels,
and which allows one to set the central image
independently.

So far, so good. The family at war is now,
domestically speaking, a family at peace. Dad
can enjoy his stereo again, albeit his head feels
as if it had been firmly clamped in a vice after
an hour or so! The sound quality is astonishingly
good for such an inexpensive pair of ’phones,
even after the initial enthusiasm has worn off.

But wait, and listen, all is not well! The sound
quality hasn’t altered, but something is amiss.
Ahah! I have it! Half the orchestra are on my
left, and the other half are on my right. There is
very little in front.

SOUND STAGE

The “fault” does not lie in the equipment.
Rather it is the way in which we hear that is the
cause. Normally, a sound source directly in front
can be identified as being in front, even if the
eyes are closed, if both ears have similar charac-
teristics. A sound to the right or to the left can
similarly be identified, simply because the brain
translates direction in terms of the difference
in time taken by the sound to reach each ear:

If a sound takes amillisecond orsolesstoreach
the right ear, than it does the left, then that
sound is identified as being to the right of centre;
the reverse also applies.

The sound stage, with ’speakers, cannot be
wider than the spacing between the ’speakers,
though reflections from suitably (!) placed walls
sometimes opens up the image a little. As a
consequence, the sound angle is restricted,
90 degrees being about average. The experts’
recommendations cannot always be adhered to,
because of circumstance, or are not adhered to,
because of personal preferences. One demon-
stration I recently attended (I shall spare the
agent’s blushes) had the ’speakers at an angle
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approaching 160 degrees for the front row. Talk
about a hole in the middle!

With ’phones, the ears are completely isolated
from one another, and since they are set on
apposite sides of the head, a stereo signal will
apparently originate on opposite sides of the
head, whilst a correctly phased, centralised,
signal will apparently originate in the centre of
the head. Subjectively, the results can be
amusing, bewildering, or irritating. The end
result is almost always listening fatigue, and it
is worth trying to find even a partial cure, if not
a complete cure.

Narrowing of the sound stage can be effected
by feeding part of one signal into the other, Le.
part of the right hand ’phone signal to the left
hand ’phone, and vice versa. Quite elaborate
circuits exist for this purpose, but it was decided
to try and see if something simpler would not
provide reasonable results. Fig.2 shows the
second attempt at improving headphone stereo,
ignoring VR3 and C1 for the moment, VR2 is con-
nected across VR1 and functions as the sound
width control. At maximum resistance, its effect
upon the apparent sound width is negligible.

As the resistance in circuit decreases so the
sound stage narrows, until its resistance is zero,
when the sound, being fed to two ’phomes in
parallel, produces a mono image. All other
factors being egqual, this will provide a central
image within, apparently, the listener’s head.
Although somewhat crude, this method works
reasonably well, and is worth experimenting,
with.

FREQUENCY SELECTIVE SYSTEM

The drawback to the simple circuit of Fig. 2 is
that it compresses the sound stage willy nilly.
An extension of this scheme is to introduce
frequency selective sound stage narrowing, and
this is effected by VB3 and C1.

*‘.ﬂ

7 : e
Components....
Resistors
R1 15Q 10W | (or to suit amplifier output

R2 150 10W resistance e.g. 822 10W)
Si 1&%3 1& (selected on test—see text)
Capacitor .

C1 8uF metalised polyester (4 x 2-2uF)

SEE
VR3 50Q wirewound }?“l{='ll(’
Miscellaneous 1 2

S1  6-pole 2-way rotary switch (see text)

SK1 Standard stereo jack socket to sult
phones

Case, connecting wire, 4 knobs

Potentiometers
VR1 25Q wirewound
VR2 50Q wirewound

o

k‘.
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VR3 500

: D c:iii*

SELECTIVE Fig. 2. Final arrangement of the
// experimental circuit.
[SOUND_STAGEL: ;
VR2 500
R3¥* R4¥
o)) 10902
Sla —\\Ar ‘J)f‘, ANy Sib
VR1250
| o[SPEAKERS BALANCE -
Ol Pt el — — T TP | _—She -
T0 AMPLIFIER LSt * 52
80 OR R X A RZ H 10 AMPLIFIER
L.H.CHANNEL o e %, - 2 8207 oOR  RH.CHANNEL
150
* SEE TEXT Er=
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The reactance of a capacitor is, as is well
known, 1/2+fC, C being in Farads, and f in Hz.
The reactance of a capacitor is inversely pro-
portional to frequency, i.e. it is halved for every
doubling of frequency. As far as this particular
application is concerned, all this means is that
C1 will offer a reduced resistance to the higher
frequencies, so reducing the apparent sound
stage for the increasing frequencies.

Assuming VR21is out of circuit, the low frequency
instruments of an orchestra will occupy the
extremities of the sound stage, with the higher
frequency instruments progressively occupying
the central portions of the sound stage.

A theoretical cbjection to this scheme is the
shrinking/expanding piano. Theoretically, this
will “move” as the pianist’s fingers move across
the scales. So too will other wide range instru-
10 LOUDSPEAKERS

i i

ments or vocalists. This theoretically undesirable
effect does not, in practice, appear to obtrude
excessively. This is probably due to the fact that
the full range is only rarely used at any one
time.

The circuits given should, perhaps, be best
regarded as being of an experimental nature,
to be varied and expanded upon by the indi-
vidual. The cost, in terms of coin of the realm,
is low. Time is the major ingredient, and should,
at the very least, lead to a greater understanding
and appreciation of stereo via headphones.

Capacitor- C1 can be made up of four 2-2uF
polyester types in parallel-—variation of the
overail value for experiment is then possible.

A constructional diagram for the circuit of
Fig. 2 is shown in Fig. 3. Mount S1 and VR1 to
VR3 in a suitable case and wire up as shown. @

Fig. 3. Construction of the circuit shown in Fig. 2.

r‘ =
TR [souND stAGE]
e & N
R4 = GVERALL [EELECTIVE]
.
0
YR
4
Ra
ngnss/ iy R2 E
SPEAKERS :
7 ek 1} [
i
Ri SKi |[FHONES
EARTH
ON CASE % SEE TEXT FRONT PANEL
E £
LH, RH.
i ol bl
Rl Acknowledgement: We would like to thank Laskvs for
QUTPUT the loan of the audio equipment shown on the front cover.
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Decoupling

Can you tell me why one often
sees a high value capacitor con-
nected across the power lines of a
circuit—even though the circuit is
run from batteries and there is no
smoothing problem?

These capacitors come into the
general category of decoupling
capacitors and they are usually
included for one of two reasons.
Some circuits draw modest cur-
rent from a battery under nor-
mal circumstances but may occa-
sionaily require a brief surge. If
this surge is too great the in-
ternal resistance of the batiery
might cause the output voltage
of the battery to fall momen-
tarily and this could upset the
biasing of other parts of the cir-
cuit and lead to distorion—worse
still the drop in supply voltage
might act as a signal to am earlier
stage of the circuit and low fre-
quency oscillation (instability)
might ensure.

The capacitor—straight across
the supply rails—acts as an extra
source of curreat when this con-
dition arises; the charge stored
within it, during normal running,
is withdrawn during the current
surge and this compensates for
the limiting effect of the battery’s
resistance. This technique is only
valid for short duration surges
because time has to elapse for
the capacitor te regain its charge
between them.

Many amplifiers have a capaci-
tor comnected between the supply
rail and ground near the pre-
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amplifier stage—usually on the
pre-amp side of a resistor in the
power rail. This has a similar
function. When the output stage
of the amplifier is drawing peak
current there is always a slight
drop in supply voltage (it may
only be a few millivolts) and this
could act as a signal into the in-
put stage—by reducing the col-
lector current of an early iran-
sistor. The capacitor and series
resistor in effect filter out the
slight supply vgriation

A.C. and D.C. Coupling
I am a bit confused by the

terms a.c. coupling and d.c. coup-
ling. Can you help?

If one applies a constant cur-
rent (from a d.c. voltage source)
into the base of a transistor the
collector voltagdé will take up a
fixed level and will stay there as
long as the base current is main-
tained. If the collector voltage of
this stage is directly coupled to
the base of a following stage
(either through a resistor or by
direct connection) then the out-
put of the second stage will fol-
low suit and will stay in the new
condition for as long as the origi-
nal input current is maintained.
This is d.c. coupling.

If, however, the voltage at the
collector of the first stage is im-
compatible with the biasing of the
second we have to provide isola-
tion from the fixed voltage. This
is done by putting a capacitor (or
transformer) between the stages
and then we have to provide suit-
able bias for the second stage.

The base curreat (provided by
the iaput signal) for the second
stage will vary only when there
are changes in the collector vol-
tage of the first; at the end of
the “change” the output of the
second stage will always revert
(possibly after a bit of time) to
its normal quiescent level (set by
the bias) irrespective of the fixed
base current into the first. This
is called a.c. coupling.

If one comsiders an amplifier
there is obviously going to be
a lower frequency limit below
which the second stage will not
respond. Hence to get good low
frequency response in a.c. coupled
amplifiers the coupling capacitor
usually has to be of quite a large
value.

Potentiometers

There seems te be an unlimited
range of potentiometer types fo
choose from—carbon wirewound,
log, linear, precision, ganged etc,
Would it be possible for you to
summarize the differences and
give any hints as fo what appli-
cations the different types have?

Carbon and wirewound simply
describe the material used as the
resistive element inside the de-
vice. On the whole wirewound
devices are of better gquality and
are less likely to fail in use. After
a lot of use the carbon tracks of
composition potentiometers tend
to wear away and the device be-
comes “noisy”; this is'less likely
to happen with wirewound
devices.

Because there is more bulk in
wirewound pots they usually
have a greater power dissipation.
Because they would require
many turns of extremely fine
wire high value wirewounds are

- rare (values greater than a few

hundred kilobms are not com-
mon). Because they—in effect—
form a coil of wire wirewonad
potentiometers have a significant
self inductance and this pre-
cludes their use in very high
frequency circuits otherwise you
can always use a wirewound de-
vice to replace a carbon poten-
tiometer.

Linear law (lin.) potentiometers
are so called because the resis-
tance between the wiper and one
end is directly proportional to
the amount of spindle rotation;
i.e. with the spindle turned one
half of a complete revolution the
resistance will be exactly half
the total value; a logarithmic law
(log.) device does not have this
proportionality—the degree of
rotation is proportional to the
log of the resistance. The latter
are used as volume controls be-
cause the ear’s sensitivity to
volume also follows a logarithmic
law.

Certain types of log pots are
psed in analogue computers (as
indeed are anti-log pots) but these
are usually very expensive devices
because there must be an accu-
rate relationship between the
rotation and resistive value ob-
tained; these are called precision
potentiometers. They are not
often used by amateurs—unless
you are making a good quality
signal gemerator or such like.
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They can come as lincar, log, or
anti-log devices.

As the name implies, ganged
potentiometers are simply two
or more potentiometers coupled
together on the same spindle so
that they all change in value by
the rotation of a single knob—
most frequently come across in
stereo amplifiers and Wein bridge
oscillators. These can be of any
law depending on the application-

Capacitor Measurement

Is there any way one can use a
multimeter to measure the value
of capacitors?

Unfortunately this is not pos-
sible with any degree of accuracy.
The technique is to apply a known
frequency signal to the capacitor
and then measure its reactance
with a special circuit known as a
bridge. We published a capaci-
tance bridge in our September
1972 issue (back numbers or re-
prints are not available).

Rectification

1 would like to know what value
rectifier to use to produce 9V
d.c. from the mains?

To produce the voltage you
require you must first reduce the
value of the mains voltage with
a transformer. This also gives you

—

| have recently discovered a quick and easy way of
culting Veroboard, s.rb.p. board and almost any other

type of circuit mounting board.

First rest the board you wish to cut on a hard flat surface
and with a straight edge as a guide, score a deep "V"
groove with a sharp glass cutter. Now rest the board on
the edge of, say, a table, and give it a sharp downward
blow; the board should break along the line leaving a neat

sharp edga.

This methed works for any type of Veroboard, taghoard
or printed circuit board always giving a professional
finish and doing away with the need for a hacksaw which
can cometimes give a far from straight edge.

T. Holden
Northamptan.

In building my Tufor Board for the Teach-in ‘74 series |
fixed the terminal blocks to the baseboard with medium
size pop-rivets. These are easily removed when necessary
and are, | think, an improvement on the nail methad.

ifthe rivet shank is loose, it can easily be hammered oval.

D. Blades,
Saltord, Lancs.
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protection from the live mains.
You then use a rectifier which
must have a reverse breadown vol-
tage in excess of the d.c. voltage
you require and it must have a cur-
rent rating higher than the maxi-
mum current you expect to draw.

In some instances you might
need good smoothing and a
capacitor might be necessary. We
recommend that you watch these
pages for suitable designs; we
have published several in the past
and there are sure to be more in
the future. G _E

Aerial and Earth

Why was it that old valve radio
sets required an aerial and an
earth while modern transistor
radios need no earth connection?

One could write a book on the
theory of radio propagation and
reception so our answer will be
an oversimplification of the
reason. First, there is no distinc-
Hon on the grounds of valves
versus transistors. When a radio
signal i1s transmitted it is made
up of two components; an clectro-
static signal and an electromag-
netic signal. These two signals
each carry the information we
want to receive and we can
arrange to pick up either at the
front end of our radio set.

When picking up the clectro-
slalic signal we need 4 long aerial
which acls rather like a single

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

plate of a capacitor—the other
plate of this mythical capacitor
is ground. The electrostatic signal
induces charges in the aerial
which flow through the tuning
circuit of the radic down to the
earth conmection giving rise to
the input signal. In many in-
stances it is not necessary to
connect the other end of the
tuning circuit to a real ground
because. there is usually quite a
high capacitative coupling anyway
—mnevertheless a good earth con-
nection can make all the dif-
ference to the signal pick-up.

Before the days of ferrite
aerial rods a number of portable
radios used frame aerials which
picked up the electromagnetic
radiation from the transmitler—
in just the same way that a cur-
rent can be induced In a coil
when a magnet is moved nearby.
As technology developed we be-
gan to get magnetic materials
which were efficient at the high
frequencies involved and these
enhanced the efficiency of the
frame aerials giving rise to the
ferrite aerial which i1s no more
than a coil affected by the
radiated electromagnetic energy.

No carth connection is required
because the signal is totally in-
duced within the coil, however,
the orientation of the ferrite rod
is important as it has to lie along
the direction of the radiated lines
of force for maximum signal
This occurs when the rod is hori-
zontal and its axis is at right
angles to the direction of the
transmitting station.
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For simple investigations
into radioactivity.

Hrs article describes the construction and

use of a portable Radiation Monitor for
investigations into radioactivity in the labora-
tory and out of doors.

It can be used as a simple means of demon-
strating the principles of radioactivity in schools
(e.g. measuring penetration of B-radiation),
radiation potlution monitoring and source
checking.

There are also other applications for the basic
circuit outside radioactivity such as testing
neon lamps, and as a power supply for a battery
operated oscilloscope.

The output can be fed via a Schmitt trigger
to a ratemeter or decade scaler unit to form a
true Geiger counter.

Despite the simplicity of the circuit, the unit
is just as sensitive as any commercial one, since
sensitivity depends only on the tube used, and
having the correct operating voitage.

CIRCUIT

The complete circuit diagram of the unit is
shown in Fig. 1 and is seen to be a Hartley
Oscillator (see Demo Circuits Dec. *73) followed
by a voltage-doubler rectification stage.

By MLA.GEORGE

(coR_ ce ESTIMATED COST*)
GUID OF COMPONENTS
Q\\\\.Y including V.AT.

£5.50

excluding case
*Based on prices prevailing at

time of going to press J

The oscillator load is the secondary of a low
voltage, low current miniature mains trans-
former, the secondary should nct be rated at
more than 100mA. The frequency of the oscil-
lator is controlled by the choice of C3.

The bias for the oscillator is set by VR1 and
positive feedback is obtained via C2 and is
sufficient to overdrive TR1 to produce a clean,
fast rising edge waveform for the “inverter”
section of the circuit.

Due to transformer acticn, a vclfage is
induced across the primary of T1 of about 250
volts. Components D1, D2, C4 and CS are con-
nected to act as a voltage doubler, rectifier and
smoothing stage to produce a steady d.c. level

Fig. 1. The complete circuit diagram of the Radiation Monitor.

“—'}—Qﬁ-l

CH
QfuF

PLAL  ISK3 PLd

1
SKd }fLAL

R2 2

M T

* SEE TEXT

454

Everyday Electronics, August 1974



of about 500 volts required for satisfactory
operation of the Geiger tube.

The current through the tube is limited by
R2 and the signal across the latter is taken via
blocking capacitor C6 to the monitering device,
which in the prototype was a high impedance
crystal earpiece, TL1.

Capacitors C4 and C5 must be high quality
mixed dielectric types with a minimum voltage
rating of 600V d.c. and diodes D1 and D2 should
be rated at least 800 p.i.v.

CONSTRUCTION

The prototype unit was constructed in an
aluminium box size 100 x 65 x 55mm and most
of the components were mounted on the remov-
able 1lid; the three bulky components, Tl, C4
and C5 were secured to the base of the box.
The size, shape and material (metal) of the case
are not impertant and can be modified to suit
individual requirements.

Begin construction by soldering the compo-
nents to the Veroboard as detailed in Fig. 2.
There are no breaks along the copper strips on
the underside.

The lid should now be prepared to accept all
the 1id mounted components as indicated in Fig.
2. Secure these components in position and wire
up to the component board as shown.

When screwing the board to the lid, a piece
of foam rubber between board and lid will
prevent any contact between board and case.

Two capacitor clips (or Terry clips as used in
the prototype) should next be screwed to the
inside base of the box to hold C4 and C5. The
transformer should now be bolted or glued to
the base and solder tags fitted to one of the case
sides. Place C4 and C5 in position and wire up
as detailed in Fig. 2.

A piece of foam rubber should be placed over
the base mounted components and held in place
with insulation tape before securing the

The layout of the comiponents and wiring on the
underside of the top panel in the prototype.
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Details of the component positioning and
labelling on the top panel of the prototype.

lid in position. This will avoid any contact
between lid and base mounted components. The
controls and sockets should now be labelled as
shown in the photograph.

% SaaEs
Components....

Rl:‘sistorskQ SE‘E ' ;
R2 o SHOP

IW =+ 10% carbon 4\
e TALK
Capacitors

C1  100uF elect. 16V

C2 0-047uF

C3 0-15u4F

C4 1uF mixed dielectric 600V d.c.

C5 1uF mixed dielectric 600V d.c.

Miscellaneous

VR1 470} carbon lin.

TR1 2N2926 green silicon npn

D1, 2 1N4006 or similar rated 800 p.i.v. mini-
mum (2 off)

T1 MT9 (Osmor) or similar mains/8-0-9
80m A secondary transformer—see text

1 s.p-s.t. toggle

Vi Geiger tube type CV2247—see text

PL1 4mm wander plug, red

PL2 4mm wander plug, black

PL3 three-pin or two-pin non-reversible
plug

PL4 2-5mm jack plug

SK1,2 4mm insulated sockets, one red, one
black (2 off)

SK3 socket to suit PL1

SK4 2-5mm jack socket

TL1 crystal earpiece

Veroboard 0-15in. matrix 7 strips X 10 holes;

4BA solder tags (4 off); capacitor clips (2

off); metal case
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Fig. 2 (above). Assembly and wiring details
within the aluminium case.

RADIATION
MONITOR

Photograph (right) of the completed proto-
type with lid removed.
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TORCH BARREL

SCREW—CAP

GEIGER TUBE

MESH WINDOW

PROTECTIVE RUBBER COVER

| CATHODE

NOT CONNECTED

=~ ANODE

NON-REVERSIBLE
PLUG

Fig. 3. Construction details for the probe.

PROBE

The probe in the prototype used a government
surplus Geiger tube type CV2247 and was housed
in the barrel of a torch. The tube comes com-
plete with a sturdy rubber cover with a wire
mesh window at ome end for protection.

A length of twin-core mains cable should be
soldered to the two terminals of the tube (brown
to the anode, blue to the cathode) and fed
through the torch barrel and secured there by
an adhesive such as Araldite. The cable should
be passed through a sleeved grommet in a hole
drilled in the screw on the bottom cap, see Fig. 2.

Ensure that the wires from the tube terminals
are not in contact with the inside of the torch
barrel. It is a good idea to paint the torch barrel
for insulation purposes.

The cable should be terminated in a two-pin
non-reversible plug. In the prototype a three-pin
plug and socket was used since this was at hand
and the spare connector pin proved useful.

TESTING

When completely satisfied with construction
the unit may be fested. With S1 in the off posi-
tion and VR1 set fully anticlockwise, connect the
battery leads from a PP9 battery into the appro-
priate sockets, SK1, 2 on the lid. Insert the
crystal earpiece at SK4 and plug in the probe at
SK3. Switch on at S1.

A tone should be heard in the earpiece,
building up after a while to a steady high
pitched note. Now rotate VR1 control slowly
in a clockwise direction, the pitch of the tone
should gradually increase. A point will be
reached where “clicks” will be heard. The
number of clicks will be about 40 per minute
this being due tc background radiation, how-
ever these are very random—there may be
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periods of silence followed by bursts of clicks.
This will indicate that the unit is functioning
correctly.

IN USE

An increase in the number of clicks or
“counts” will result if the probe is placed near
a source of = or 8 radiation (such as the face of
a luminous watch or near a TV tube)} and can
thus be used to compare intensity of radiaiion,
the intensity being directly proportional to the
count rate.

The monitoring system can take several
forms, audibly via the earpiece as in the proto-
type, display on an oscilloscope, or via a Schmitt
trigger to an analogue or digital ratemeter or
decade scaler. The latter two instruments should
be well known to those with a knowledge of
atomic/nuclear physics. =

The completed unit in case with probe.
457
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THE MAGNETIC FIELD

Obtain a discarded razor-blade
or kacksaw blade and holding it
firmly on the table with one hand,
stroke it down its full length with
one pole of your magnet, see Fig.
1. At the end of the stroke, lift
the magnet clear and make a
wide arc to the beginning again.

Continue until either your
patience or the magnet wears out.
The razor-blade will now be found
to be magnetised. Mark one end
and suspend it by a thread. As
before, the razor-blade will make
an effective compass, having a
north-seeking pole.

Fig. 1. Making a compass from
a razor blade or hacksaw blade
using a magnet.

Bring the North pole of your
permanent magnet up to the
North pole of the blade; the blade
will spin away. Bring the North
pole of the magnet up to the
South pole of the blade; they will
be attracted to each other.

Like poles repel—opposite
poles attract. i
We can compare the magnet/
blade relationship with the com-

pass/earth relationship of last
month’s question. When we hold
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the magnet in our hands, it is
difficult for an outside force to
turn it. Therefore, when we bring
it mear to the magnetised blade,
it is the blade which spins away,
but both have experienced the
same force. Similarly with the
earth; when we suspend the mag-
net by a thread, it reacts to the
Earth’s magnetic field shown in
Fig. 2. Both the Earth and the
magnet have experienced the
same force, but it is the tiny mass
of the magnet that spins, not the
great mass of the Earth.

The earth is a gigantic |
magnet, whose magnetic
field stretches many thou-
sands of miles out into
space, (Fig. 2).
The correct answer to last
month’s question therefore is that
both the earth and the compass
are active; they react to each

Fig. 2. The magnetic field of
the earth. The lines of force are
similar all the way around the
equator.

other’s magnetic field. A similar
experiment to that with the iron-
filings will model this more
clearly.

Obtain a child’s compass—the
smaller the better. Place your
magnet on the table and a sheet

Phys:Lcs

fx)\/g By Derrick DAINES

N
Vi
. 'Jl,lf"w'!:/ /I\

of paper or card over it. Now put
your compass anywhere on the
paper and make two marks on it
opposite the ends of the compass
needle. Remove the compass and
join the two marks. Repeat all
over the paper until the lines
begin to join up into longer and
longer lines, Fig. 3.

There are two things to notice:
(1) The compass needle always
points North/South with respect
to the magnet; (2) The lines form
precisely the same patterns as
did the iron filings in last month’s
experiment. The pattern is of
course two-dimensional, but if you
turn your magnet over through
90 degrees of arc and repeat the
experiment you will easily see
that the magnetic field itself ex-
tends in all directions through
space, i.e. it is three dimensional.

| Magnetic fields are three- !
| dimensional |

One more experiment for this
month; put your small compass in
a tin—the deeper the better—and
bring the magnet near to it. The
compass does not respond. Why?
And why did we say that the
deeper the tin, the better?

LEOMPLES

MACNET w/b&eﬂsﬁ# PHPER -

Fig. 3. Plotting the magnetic
field of a magnet. This method
plots the field on one plane
only.
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Josty-thebrains
nd
electronic success!

Use Josty's experience.

First, the background knowledge you need is in

‘Amateur Electronics’ — the programmed guide to
the science for the beginner and a valuable
reference book for the professional.
It's the nearest thing to private tuition in
book form and it’s only £3.30.

1 Inside every copy there’s a free circuit
LA board suitable for use with ten different
circuits.

JOSTY

Amaong the dozens of Josty Kits—amplifiers.
tuners, filters, receivers—you’ll find some out-of-
the-way items that are just as easy to assemble.
tike the AT65 Psychedelic Light Kit, only £16
complete.
Look at the full price list and see just how
inexpensive electronic \
success can be.

Mono Transistor Amplifier
AF25 Mixer
AF30 Mono Transistor Pre-Amplitier 287 : ] .
AF35 Emitter Ampiitier - 250 All items available from your local
AFB0 Small 0.5 W Amplifier for Microphone 465 , d H
AF305 | ntercom 828 Josty Kit stockist or from mail
AF310 Mono Amplitier (for Stared use two) 550
M160 Multivibeator 188 order addresses below.
M1302 Transstor Testar 9.30
Mi1s1 Vu-Merer 5.01 o,
M192 Sterpo Balance Matar 5.47 | =
LF380 CQuadrophonic Davice 1280
ATEO Prychedeiic Light Control, Single Channal 858
ATES chedelic Light Control, 3 Channel 15.00
ATZS inddow Wper Robot 6.40
AT30 Photo Call Switching Urie 5.27
AT50 400w Trise Light Dimmer Speed Contro! 528
AT56 2200w Trisc Light Dimmer Spesd Controé 759
ATS Automatic Light %onlrol gg;
G330 Tremelo Unit for Guitars. eic.
HF51 Dioda Datector 366
WFTS Freauency Modulared £ M Transmitter 297 Ask for the free catalogue,
HF;SD :M Trarsistor Receiver I;;g 'The JOSty Way Of Life-
HF31 M Tuner Unit 5
:::];323 ?Lﬁ?&;ﬁ? e :‘:Lnn HF310 or HF325 ‘Sﬁ Mail_ O’def Addresses: A
g:;g SrmClPrrAl;D 1o 38 with 2. AF310 239 Audictronics Wholesale Ltd.. Unit 4, The Hyde
R i i b Industrial Estate, The Hyde, London NW8 6.J
GP304 Baa:s Clecuir 8oard 544 o 4 a r
H;zw Agrial Amplitier for Lw:n VHF ﬁg: Newsmnart Electranics, Altham House, Belmont Street, Lansdown Road,
HF 395 Broadband Agrial Amplifigr
NTIO. | Powsr s'uw,v’{m"_ a9V Stabitinet, 12v Unstabifsect 6.76 Monton, Eccles. Manchester M30 SPA,
:}382 :’lr;frﬁiog: Stabilised Powss Suppty '3‘;2 Teleview, 414 Catcote Road, Hartlepcol, Co. Durham.
taga Converter . -
NTHE | PowerSupply 2400 ac. 1048 — 15V e s00maa | 1052 E'GC"" 59?'9571-;52 Ecclessall Rf,aﬂ' 5’_‘9”‘9[;’ $11 8PE.
E tput Stage 100mW 1.8 ormatronics, ecrge Stree astings, Sussex.
ﬁé; e el ey 4 Chas. H. Young, 170 Corporation Street, Bimingham.
:Eg :me' S apin }Hzg Channel Islands Distributor: Phoenix Electric Co. Ltd.,
ubyivi s 4
AE6 :am:.m.'uuumbm. 112 Paragon Buildings, 6 Duhamel Place, 5t Helier,
AE7 IC Generator 117
usg ey e H Jersey and North Esplanade, Guernsey.
AE Treblafilter 1.09
e b VEEE) JOSTY KIT (U K) LTD (sote vk distributors)

P.O. BOX 68, BOROUGH ROAD, MIODLESBROUGH, CLEVELAND.

Everyday Elecironics, August 1974 458




Y .

==

= ¢ weih - T N

- ¥ Timiiwere il ey o e T W

“electronics
really

m Mmastered

... practical
... visual
...exciting!

no previous knowledge
nc unnecessary theory
no “maths”

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject ¢can be mastered.
Write for the free brochure now which explains our system.

o %

1/ BUILD AN 2/ READ, DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You Iea_:ln how to t#ilg ToepaTs

an oscilloscope whic ST

remains your property. T

With i, you will become ﬁ}

familiar with all the
components used in

as used currently in the

40 EXPERIMENTS
| ON BASIC ELECTRONIC
CIRCUITS & SEE HOW

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

RAPY electronics. various fields of electronics.
o 3/ CARRY OUT A ST R o a6 T D This new style course will _enable anyane ta
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern.

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

* | THEY WORK, including :

| FREE (%

I or write if you prefer mot to cut page

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

NAME
ADDRESS

we do not employ representalives

BLOCK CAPS

PLEASE  EEL s.4.

special free gift also to ul our students
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R A SN R
SEMICONDUCTOR PRIMER -

By A.P. STEPHENSON

18 a EXPERIMENTAL TRANSISTOR CIRCUIT

An experimental circuit 10 demonstrale the
behaviour of a typical low-power pnp transislor
is shown in Fig. 18.1. Component values and
suitable meter ranges are given below.

Battery voltage
12 volts is suitable since nearly all transistors
can withstand 12 volls between collector and

it =)
emifter. IB’ g
Meters |1
0-20mA for measurement of I and I 2
0-1mA for measurement of I, o
meter
sensitivity

0-12V for measurement of V. 1 d
0-1V for measurement of V5 f]s::;itlzobgogl

ohms per volt

Resistors

VR1 1 megohm

VR2 As low as possible, e.g. 100 ohms 2 watt.
Thig will draw 120mA from the battery. Fig. 18.2. Experimental circuit diagram-used

R1 5 kilohm, this will limit the base current for determining some basic characteristics
to a safe level if VRI1 is set to zero. of a low-power pnp transistor.

19® SIGNAL GROUND g

In Fig. 19.1 point 4 1s obviously 5 volts posi-

tive as far as d.c. is concerned, bul as an g= +10vV D.C.
alternating signal is concerned this point is l
;ir;ua_lly at grognd bgcaqse tht% capacit.or ils ’5"‘1 Fig. 19.1. Point A is at
ehaving as a short circuit to the a.c. signal. AC.SIGNAL . [ o) round for a.c. i
The point A4 is said to be al SIGNAL T . = !T
GROUND. J l |
As far as the value of the capacitor is con- ?5"“ SVERLSMALE \
cerned, its reactance X. should be much . T
smaller (say ten times smaller) than the i e SR Y
resistor it bypasses. S~
This calculation must be carried out on the
assumption that the LOWEST possible fre-
quency is present. Fig. 19.2. For a.c. signals
1f it is a reasonable “short”, to say 50Hz, it the emitter is held at
will be even better at 500Hz. ground by the capacitor.

Examples

(a) The d.c. supply rail in any transistor cir-
cuitry is always at signal ground (because
of the large electrolytic capacitors used to
smooth the supply).

(b) The emitter.of Fig. 19.2 is 5 volts positive
to ground as far as d.c. is concerned but is
at signal ground due to the capacitor.

(c) The common-base amplifier shown in Fig.
193 must have the normal d.c. bias on Fig. 19.3. Single-
the base but it must be held at signal stage common-
ground. The capacitor takes care of this. = base amplifier. |
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By GEORGE HYLTON

““Why does everybody persist in saying that current flows from
positive to negative when the electrons, which make up the
current, flow from negative to positive?”

The short answer, I suppose, is
that not everybody does adopt
the convention of positive-to-
negative current flow. Some
teachers use electron flow. The
result is needless confusion.

In one respect the argument is
absurd. This can be demonstrated
by the simplest electric circuit,
see Fig. 1. Here a “box” gives
out a voltage (or as some pedants
would say, an electromotive
force). The box may contain a
battery or a dynamo or a solar
cell or any other kind of d.c.
generator. It doesn’t matter
which. Let’s suppose it’s a battery.

Fig. 1. Direction of arrows
shows conventional current
flow through R.

TWO-WAY FLOW

Conventional current flows in
the direction shown, from positive
to negative. Or does it? Take a
closer look. The current goes
round and round, through the
resistance R, back through the
battery, through the resistance
. . .. and so on. Concentrate on
the battery.

Conventional current ia the
battery does mot go from positive
to negative, does it? It goes from
negative to positive!

So in one part of the circuit we
have current going from positive
to negative while in another part
it goes from negative to positive.
If the current consists of a stream
of electrons, then it goes the
“right” way inside the battery and

462

the “wrong” way outside it.

Whichever convention you
adopt it gives the wrong direction
in one part of the circuit. The idea
that the direction of electron fow
ought to be the same as the
direction of current flow must be
violated in some part of any
working circnit.

CURRENT CARRIERS

If the battery happens to be a
lead-acid accumulator, two kinds
of current carrier are at work
inside it at the same time. Posi-
tive hydrogen ions move to the
positive plate, . while negative
sulphate ions carry their charges
to the negative plate. There are
no free electrons involved. So the
simple idea that current ought to
flow the way the charges flow is,
in an electrolyte, meaningless.

It’s true, of course, that in
electronics we are usually con-
cerned only with the external
circuit, and not with what’s going
on inside the power supply. It's
also true that the commonest
ingredient of electronic circuits,
namely bits of wire or their
printed or integrated circuit
equivalents conduct current
through the movement of elec-
trons and only electrons. True
also is that these have negative
charges and so move towards the
positive side of the supply line.
True that this movement of elec-
trons is in the opposite direction
to conventional current.

CONTRADICTION

The reason for this contradic-
tion lies in history. Long before
the discovery of the electron,
physicists were faced with the
need to adopt some sort of con-
vention for the direction of flow
of the weightless, invisible sub-
stance which they called ‘the

electric fluid”. They needed a
convention so as to be able to
talk to one another about it. Too
bad that they guessed wrong, in
terms of electron movement.

By the time J. J. Thompson
discovered the electron at the end
of the 19th century, generations
of electrical engineers had grown
up and a vast amount of tech-
nology and hardware had been
produced all in the convention
of positive to negative flow. The
price of changing the convention
would have been emormous, and
anyway, the motors still went
round the right way, error or no
error, so what difference d&id it
make? So they did nothing.

RADIO VALVE

Things got a little tougher
when the radio valve came along.
Here was a device in which an
electric current passed through a
vacuum: and there was no doubt
at all—after J. J. Thompson’s
discovery—that the charge car-
riers in the valve were electrons.

Electrons certainly moved from
the negative cathode to the posi-
tive anode, the opposite direction
to conventional current as
indicated on a meter.

Difficult. Yet despite this glar-
ing contradiction generations of
radio engineers have managed to
ply their trade without coming to
grief. With the introduction of the
transistor life became easier.

HOLES

In the transistor, as in the valve
or the piece of wire, electrons
carry the current. But for reasons
of mathematical convenience
transistor physicists invented a
new, imaginary carrier, the posi-
tive “hole”. Now, a positive hole
is the space left where a negative
electron has moved out. It has no
real existence; it just happens to
be easier, in certain circum-
stances, to think of positive holes

- moving one way than negative

electrons moving the opposite
way.

Never mind. If you apply the
“hole” concept to an ordinary
circuit like Fig. 1 then the holes
move in the same direction as the
conventional curreat—in the
external ciremit, of course—so
there’s no need to alter the comn-
vention after ail. Particle motion
—imaginary though the particles
may be—and current direction
are at one, God’s in his heaven
and all’s right with the world.
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A CITO I

THE HAND

INC. V.A.T.

THE TRULY POCKET
MULTIMETER FROM
CHINAGLIA OF ITALY

. W 10k(YV d.c. sensitivity with 2-5%
W 01V to 1kV fs.d. d.c.; 5V to 1-6kV accuracy.

fs.d.a.c. M Resistance 0-10k{} and 0-1M .
M 100pAto 1Af.s.d.d.c.;5mAto0-5Af.s.d. W Power — 10 to +85dB in 6 ranges.
a.c.

I Far further information.on the “’CITO* or other instruments from the exciting Chinaglia range write or telephone:

9 Mulb Ik, London S.W.3 Tel, 01-352 1897
CHINAGLIA (U.K.) LTD. 1 "uberry Walk, Londen 8.3 -tel. 1352 1697
At -

GIRO NO. 331 7056 SPECIAL RESISTOR KITS (Prices indlude post & packing)
r C.W.O. only.P. & P |0p on ordars below £5 10E(2 $WW KIT: |0 of each EI2 valua, 22 shms—I M, 3 tatal of 570 (CARBON FILM 5%), £3-85 net ‘\
Discount: £10-10%,, £20-15% (excapt netitems) | |GEI2 $W KIT: 10 of cach El2 value, 22 ochms—I M, 3 tota! of 570 {CAREON FHLM 5%), £3-85 nec

Export Order enquiries welcome (VAT free) 25E12 £V KIT: 25 of each El2 value, 22 ohms—IM. a total of 1425 (CARBON FILM 5%}, £8:15 net
Offcal Ord 3% 28EE2 iw KIT: 25 of cach €12 value, 22 ohms—IM, a total of |425 (CARBON FILM 5%). £8-45 net
B dehaccepreaiinom 20E12 +W KIT: 20 of each E)2 value, 22 ohms—2M2, a zoral of 1220 (METAL FILM 5%4), £11-05 net
L SYErAMERt I ERart ey ISEI2 IW KIT: 15 of each EI2 value, 10 chms— M, a total of 915 (METAL FILM 5%). £13-35 net
ALL PRICES INCLUDE VAT JOEI2 2W KIT: 10 of each EI2 value. 18 ahmy—IM. a total of 610 (METAL FILM 54), £17-15 nec
¥ 9 RESISTORS r i
ggl;%ﬁk?ur“on:‘{oEos;T“f‘%COQEQ?TOR_SO%&F_SERJ‘;EF‘ 31p. 0-0684F, CF—High 5tab Carbon Film, 5% MF—High Stab Mezal Film, 5_%. :
Sy Sip Bl $"n 15073, ML SR LIRS s ise 1000k e,
p. | -54F, 23p. 2-2F, 26p. = ' . 3 2 g
MULLARD POLYESTER CAPACITORS C296 SERIES I ok L 838 25 oss  i3e®
400V: 0-00( uF, 0:00(5yF, 0-0022uf, 0-00334F, 0-00474F, 2ip. 0-00684F, O-01.F. j HE JoaMY 2 1-54 1-33 1.1 Sy
0-0|54F, 0-0224F, 6- 3§nF. 34p. O-047uF, 0-068uF, 0-1uF, #4p, 0-154F, &ip. I MF 10.2M2 2 1-%3 120 099 4-2x10-8
0-224F, B1p. 0-334F, |20, 0-47uF, 14p. I MF lo-loM 3 1-98 1-81 1 -85 6°6x13
;50\3{20“&0'015“5 0-022,F, Ip. O:SﬂpF. 0-063.F. 3ip. O-|uF, 4dp. 0+ 154F, 2 MF I10-i0M 4-5 3-52 3-08 2-75 Bx |75
P:lN|gj§;%;ﬁﬁrcuﬂ+?zgge:2|¥aIRS - l4p. For value mixing prices. please refar to our canalogue. (price in pence each)
50V: (oF) 22, 27, 33, 19, 47, 55, 68, 82, 109, 129, 150, (80, 220, 270, 330, 390, 470, |YALUES AVAILABLE _EI2 Series anly. (Net prices above |00.)
i@o, °9°,.;a§°,";(6\; K& 2K2. 3K3, 4K7, 6K8. (uF) 0-01, 0-015, 6-022, 0-033,0-047, | pRESET SKELETON POTENTIOMETERS
TP. €ach, 9- |, P 120 g .
POLYSTYRENE CAPACITORS 160V 5% uM";‘aMII'U:E 0:25W Vercical er horizontal 6p each 1K, 2K2, 4K7, 10K, etce
(&R 10, 15, 32, 33, 47, 68, (00, 150, 220, 330, 470, €80, 1000, 1500, 2200, 3300, | SBEPWIND . osw verseal. 106 0 ©0 220K @ 5p each
700, 4p. 6800, 10,000, 315 4 P

(E.E.) 61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZIARD, BEDS, LU7 9AQ
Tel. : Cheddington 568446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

= PR e T VIS Ny I L

B. H. COMPONENT FACTORS LTD.

Miniature Muilard Electrolytics ZV-}ERseBOARD 0-10-15 POTENTIOMETRS
x

% o 28p 28p | Carbon Track 5K 0 to 2M @, log or lin. Single, 164p Dual Gang 45p. Log Single with switch 26p
: g::: :g: :;: ?gng Saian X3 2p 195 | Sider Pocs. 10K, (00K, 500K 30mm, 34p. £5mm. 47p. 65mm. 550,

[ 55 3 - - = =
2:24F 63v &4p 100kF 25V é4p | 355 337 28p ze: DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V bjp  [IPME DAV AR 29kt 7p 7p | IN4001 64p | DIN 2Pin 125 | (uFIV): 1125, 2125, 425, 4-7110. 5125, 8/25. 10410, (0/50, 16125,
4-JuF 63V 61p 1200 eov 1ab | 24 x 57 (Plaim — 14p | IN4002 73p . 3 Fin 13p | 22/63, 3525, 2550, 32/25, 50125, 100{10, 100125, 5;;6050150, 8p.
6-8uF 63V &ip no"F 6.4\,“" 2} x 34° (Plain) — I12p | IN4003 9p [ 2 Pin [80° 15p | 00/50, 200/25, 11p. 250/S0, 18p. 50010, Ilp. 56025, 15p.
10F 16V 6ip ] P | 5x 337 (Plain — 22p | iN400a 5ip | Std.lack 144p | 500150, I18p. 1000/10, [8p. 1000/25, 22p. 1000/50, 40p. 2000110,
104F 25V &5p 220uF 19V 64p | Inssrtion too 59p 59%p | IN4005 12p | 2.5mm Jack 1(p | 20p. 1000{100_90p. 200025, 30p. 2900100, #3p. 2500125, 38p.
10uF 63V 6ip 2204F 6V 8p | Track Cutter 44p 44p | IN4GOS I4p | Phono 54p | 2500/50, 62p. 3000{50, 80p. 5000[25, 66p. S000/50, £1-10.

I5uF [4V &}p  220uF 6&3iviip | Pins, Pke. 25 10p i0p { IN914 Tp | SOCKETS HLVOLT: 4450, 14p. §/350, 19p. £/450, 20p, 16]350, 22p.
154F €3V & 3304F 16V 12p R SIS gﬂl& Igg DINZ Pin :gn 164450, 23p. 321350, 33p. 50/250, 20p. 100/350, 60p.

4 n
Tk 15V 615 IIeoE eavon | Acia7 teip BERI2L 120 | OAE." 425 { 5 rin 180> 12p | METALLISED PAPER CAPACITORS
221.F 63V 64p  470uF 40V20p | ACI28 ﬁp BC213L 12p | 9A4T 9 | 5td. Jack 141p | 250¥: 0°O5uF, 0-1uF, 6p. 0-25, 6p. 0-5uF, Tip. |uf, 9p. S00V:
32uF OV gzp 680uF 16V 15p | BC107 (1p BC214L I7p | 48! Up | 2 5mmjack (1p | 0:025.0:05, ép. 01, 6p, 025, ?ip.0-5.9g. 1000Y: ¢-01, [1p.
33"5 ‘l‘gv :fp 6B0uF 40V 25p BClog 12p OC44  18p ©A200 8p | Fhono Sip { 0-022, 13p. 0-047, 0-4, 15p. 0-22, 23p. 047, 28p.

u Y &p  10G0aF 6V 20p | BCIO% 13p OC7I  i3p {ncagprated Screened Yvire, Mecre (3] NEWY KIT
33uF 63V 6ip  |0pOuF p [ BCI4B 12p OCBI  16p | Circuies Twin Screened Wire, Metre lz‘7 5E124'W Mazal Fitm 5% Ultra
4TuF 10V 6ip  |5004F &4 15p § BCI49 12p OCI70 23p | ya705C 50p | Scarea Screened Wire, Metre I2: an‘Nni;: N Résis:ors

with full Colour ¢oding. 5 ¢3¢h
2 valuc 10chm—IM toel
200 | 305 £2-75 Mece. o

47uF 25V 6lp IS00uF 16¥25p | BCIS2L 12p TIS42 33p A741C EE, ing Wi All col ™
uf ép 2200uF 10¥25p | BCIBIL 12p 2N2926 Np | fiaT23s & S‘;’;’,‘,“é:‘{:,‘f S0V Wira Ended o S for %3:
NGBuF 16V &ip  23004F -4 26p 1. BCI84L 13p 2N3702 Hp | Th4i4 £1-32 | Panel Neon. 240V Red, Ambar. Claar
N :
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JOSTY KITS
FROM
ELECTRO SPARES

| The Josty appointed stockists

% ALL KiTS POST FREE! xx ALL PRICES INCLUDE VAT!

It makes practical sense to invest in Josty Kits. They come
complete with everything you need — all the componants ready
to use, including even the solder. Plus easy-to-understand,
fully comprehensive instructions, and a cast-iron guarantee.
Just look at the list of Josty Kits available now from Electro
Spares. Remember, every price includes VAT, and every Kit

is post free.

Mode! Josty Kit
Na.  Retad Price List
AF20 Mono Transisior
Amplifier
AF25  Mixer
AF30  Mano Transistor
Pre-Amplitier
AF35 Emitter Amplifiar
AF80  Small0-5 W Amplifier |
for microphone i HFB1
AF303 Intercom
AF316 Mono Amplifier (for
Stereo use two} 6-50
MI60 Multivibrator - 1-88
M1302 Transistor Tester 3-30
M131 Vu-Meter 501
M132 Stereo Balance Meter 5-47
LF380 Quadrophonic Device 32-58
ATE0 Psychedelit Light Contral,
Single Channel 8-38
ATHS Psychedeli Light
Conatrol. 3 Channel 16-08
AT25 Window Wiper Robot  6-48

‘AMATEUR ELECTRONICS’

Specially produced by the makers of Josty Kits to give you a
professional insight into the fascinating world of electronics.
Writien with the amateur in mind from start to finish, "Amateur
Electronics” is an ideal introduction to the
whole subject —
from first principles to advanced elecironic
techniques. The price includes a circuit board
for making ten Josty Kit projects. Only £3.30.
plus 20p p & p. No VAT,
Send S.A.E. now for a free 8-page colour
brochure afl about Josty Kits and
Amateur Electronics.

CUMPDN]ENT LISTS FOR
EVERYDAY ELECTRONICS'* PROJECTS

You only need to have constructed afew

projects as published in “Everyday

Electronics’, to know what a problem it

is to get every component just when

you need it, Electro Spares have devised

the complete solution. Now you can get lists

of all the tomponents required for any of the projects in

this issue. Just send us a stamped addressed envelope, and tell
us which project you are interested in. The list shows a
separate price for each item, as well as a price for the complete
kit. You can buy any one or more components to suit yourself.

GUARANTEED COMPONENTS FROM ELECTRO SPARES
Every single companent you buy from us is @ new branded
product from a reputable manufacturer. And it carries the
manufacturer’s full guarantee.

Totai RRP | AT30 Photo Cell Switching
inc. VAT Unit
ATS0 400w Triac Light D|mme!
Speed Control 5-28
-AT56 2,200w Triac Light Dimmer
2 Speed Control 7-59
ATS  Auwtomatic Light Controi 2:-84
G&330 Tremelo Unitfor
guitars, etc. 8:25
Dicde Detector 3-66
HF65 Frequency modulated
FM transmitter 2:87
HF?5 FM Transistor »
Receiver 316
HF310 FM Tener bnit 17-33%
HF325 De-Luxe FM Tuner Unit26-53
HF330 Stereo Dacoder for use
with HF310 ar
HF325 10:95
GP310 Stereo Pre-Amp to use
with 2, AF310
GP312 Basis tireuitboasd
Plus many others.

23-39
12-60

The Component Centre of the North

288 ECCLESALL RD., SHEFFIELD S118PE (B}
Tel: Sheffield (0742) 668888

Trannies

4 Bush House,
Bush Fair, Harlow,
Essex.

+% PRICES INCLUSIVE
OF V.A.T.

+ Retail Shop open ? to
5.30 Mon. to Sat.

“ Post & Package I3p.

Semiconductars

22926

ACI26 I4p BCIEZ 1lp 2N3053
ACI27 I6p BCiB4 14p 2N3054
ACI28 15p BC212 13p 2N3055

ACI41K 26p B

ACI42K 26p BCZ14 1lp 2N3703
ACIZ6 18p BDI3l  68p 2N3704

24p BDI132 90p 2N3705

ACI8E 24p BFI94 16p 2N3706

2IN706
BCi48 13p 2NII31 24p IN4003
BCi49 13p INII32Z 218p IN40O4

Hp IN4I 48 Sp 200V 48p
26p INS400 16p _ 400V  66p
=5p  IN3401 !7p 5 Amp

49p INS402  19p 50y d46p

14p IN5404 24p [00V S7p
13p IN5405 28p 200V é5p
14p 400V 7T
13p TRIACS
‘I2p BRIDGE 5 Amy

13p RECTI- 100V 33p
11p FIERS 200¥  35p
i2p 1Amp \Y o

p 200V 24p 100V 84&p
35 s00V 2p 2 83p
550 THRYIS: 400V 99p
55p TORS 10 Amp
&% I Amp 100V 99

200v 1-3

I0p 50V 39p 3-3to33
t5p 100V 44p volt 1p exch

Includes

100 watr discotheque
mixing . &
94-75

% DJ
amp with full
PFL facilities

% Sterec  headphone  with
boom microphone £9-90

% Trannies disco console with
2 Garrard S5P25 ™Mk 1Y

£59-00

Y Pair 50 watt speakers
£

turntables

47-00

Or complete system £189-97
carriage £5-00. Terms available
no deposit £10-16 monthly
for 24 months.

We stock a full range of Disco
Equipment send for list, or pay
2 visit.

£1 BARGAIN PACKS

£1 10 Silicon mbn_ power tran-
sistora {(2N305S), testedfun-
marked.

£1 30 Plascie FET'S, unmarked/
untested. Similar ta 2N38(|9.

£1 20 TOS transistors npn 2 to
SA. untested/unmarked.

£1 20 TOIE transistars pop like
BCI78, BCI179, ete., untested/
unmarked.

£1 30 Plastic  2N3055, un-
markedfuntested, TO220
casze,

£f 10 General purpose, fully
tested FET's

£1 500 Carbon resistors, 4, 3,
1, 2W.

£1 100 Electralytic condensgrs,

£ 250 Cecramie Polystyr
silver mies, etc,, condensers.

£1 250 Polyester, Polycarbonate,
paper, etc., <ondensers,

£1 25 Potentiometers. atsorted.

£1 250 High Stab. 1%, 2%, 5%
resistors.

£1 llb Assorted nuts, bolts,
washers, cpacers, etc.

£1 50 Presets Potentiometers,

Any 5 Packs £4:50
(P/P 12p per Pack.)

conductors at

We stock a large range of efectronic semi.
competitive
new ‘74 catafogue is now available at 20p.

prices. Our

A small range from our catalogue.

Mullard Polyester Capacitors

€280 SERIES

250V P.C. mounting: 0-01uF, 0-015, 0-022 3ip. 0-033, 0-047, 0-068 4p.
0-1 d4p. 0-15,0:22 5{p. 0-33 7p. 0 479&9 Q- 68 12p. LuF tdp. | -5uF 22p.

2-2xF 27p.
€296 SERIES

400V: 0-00LuF, 0-0015, 0-0022, 0-0033, 0-0047 3p, 0-0068, 0-0|, 0-015,
0-022, 0:033 3ip. 0-047, 0-068, 01 4ip. 0-15 &;p. 0-22 8lp. 0-33 12p.

0-47 1

4ip.
160V: 0-08xE, 0-015, 0-022, 0-033, 0-047, 0-068 3p. O-1 4p. 0-15 4p.
0-1 43p. 0-15, 0-22 5ip. 033 7p. 0-47 91p. 0-68 12p. 14F |4§p. | -5uF 21p,

2-2uF 24p.

Electrolytic -
Capacitors__-

63 YOLT
88uF * &ip 1 2204F Sp | 474F
1SOuF 64p | 680u4F 17p | 100uF

I 68uF

1500.F 25p | 220uF
470uF

3300,F 24p
10VOLY |124F &4

8 ul
1S0uF B8p | 2-24F
e ol caie
ATOuF |0 4704F 13p ~sul

b | 6BouF 20p | 104F

2200xF 39p | $8aF
5000uF éap | LOOLF
1504F

40 VOLT | 220uF
Toat el
1 P

33uF &ip

oL
Cl (-]
33uF  é3p
150uF &ip
150uF 8p

40 VOLT

n;:

p
1p
19p

880urF gp
& P
61 | 22004F 44p

63 VOL
1uF

T

26p
1000uF Mp

YOLUME CONTROLS
Potentiometers

Carbon track 5003 to2-2M §,.
Log or Linear. -
Single {3p. Dual gang (sterec)
44p. Single type with D.P.
switch I3p extra,

RESISTORS
% watt 5% carbon Tp
¢ watt 39, carbon 1p
1 watt 169, carben 2y
range 10 of ms to 4:7 megohms
+ wart mjo 2%, 4p
ranga 10 ohms to | megchms
YEROBOARD

0-1 0-15
2 > 3} 24p 19p
P ] 37p 23p
33 x 3% 7p
3 x5 3lp p
17 % 271 82p 63p°
17 % JI £1-10 87p
17 % 5 (Plsin) 0p
Pin insertion tocl 57p 37p
Spot face cutter 46p 46p
Pk. 36 Pins 20p Wp
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Ignoramuses?

I write because I take strong ex-
ception to the comments of your
columnist, Mr. Paul Young in
Counter Intelligence in your
April issue.

He (or the supplier of his
material) seems to have the
attitude that those who live
beyond the English Channel or
the Irish Sea are a bunch of
ignoramuses who know nothing
about the realities of life outside
the jungle clearing.

Mr. Young’s article is intended

What do you know?

DIODES

1. A circuit you are constructing calls for a
bridge rectifier of 50 p.i.v. at 1 amp. State
what these ratings mean and indicate which

of the following bridge rectifiers would be
suitable (&) 50V, 1-5A (h) 75V 1A (c) 100V 1A,

to give the idea that overseas
customers wish to be subsidized.
No wonder that this firm only gets
£1,000 in overseas business a year.
Has this firm ever conceived it
likely that if they said to custo-
mers “You owe us £1-10” or
“Please send a remittance of
£2-50 to cover costs” that the
customer would refuse.

Thankfully, the attitude of this
firm in the home country is not
shared by some others. I have
dealt with a number of them that
advertise in your excellent maga-
zine and in those published by
IPC Magazines and I can com-
mend to your overseas readers
Electrovalue Ltd., Arrow Elec-
tronics and Antex Ltd. to name
three who are prompt in their
despatch of items, are courteous
and charge fair prices.

The position is not as one-
sided as Mr. Young would have
your readers think. There are a
number of export mail-order firms
that charge outrageous amounts
for packaging, and no matter
what quantity is added for post-
age etc., it is kept and no credit
given.

Recently two meters that
arrived in a light cardboard box
surrounded by shredded news-
paper cost £1 to package. Couple
this with the attitude of Mr.
Young’s firm and can you wonder
why overseas customers have now
switched to other countries for
their supplies?

I am afraid that besides the
unguaranteed and uncertain de-
livery date of British products
another serious casualty of world
competition has been the tradi-

ANSWERS

2. Say what the following symbols represent.

{a} {c}

3. Ingicate the anode and cathode on diagram
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tional British reputation for
courtesy and impeccable trade
practices, But I guess that these
do not balance books.

W. C. Trotman

Barbados,

West Indies.

The difficulty in answering Mr.
Trotman’s letter, is that he

accuses me of saying or implying
things I neither said nor implied.
“Please re-read my article Mr.
Trotman”. I did not state mor
imply that overseas customers
were ignoramuses (or is it
ignorami?), in fact I com-
miserated with them on their
plight!!

Mr. Trotman also misses the
point, which is that a small mail-
order firm like ourselves cannot
cope with exzport orders. The
three firms he mentions, one is a
manufacturer and two are whole-
salers. They would be geared up to
export anyway, so that an extra
small order would not throw them
and they know there is always
the chance it will be followed by
a big order.

Several years ago we tried
very hard to build up our export
side, but our turnover never
exceeded £2,000 o year and it
became obvious that we should
never receive any orders other
than the small “one off” orders. .

I do not think I would be
exaggerating, if I said that even
with UK. orders we probably lose
money on any order under one
pound, but we regard that as part
of our service because that
customer returns again and again;
the overseas customer rarely

does! \-éq_ul Young.

2a and state which end would be ma r d with
a red band or dot or a -+ sign. e

‘uf1s 4 e 10 Jop JO pueg

pal B ylm podiew Ajjeunou Sy pue sjutod
MOJIE BU} YdIYyMm 0} pud ayj sy Spoyjes ayj °
*(*p'e’)) spoip Buyiwe ubij (p) oeip ‘B3
‘spoip jeuoioalip-1g (2) 101orieA “6°5 ‘aoinep
aayoeded e se pasn apoip (g) spoip 18uazZ {e) ‘2

‘3)qejins ag jou

pitom (2) snyj winuxew e st Bunes sINd
sy—e|gens ag pmom (q) pue (e) ujog
-paseiq 851943, S| apoip a4 Jey} os paijdde s!
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Project 80

a brilliant new concept in modular hifi

Project 80 is géing to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the
qualities most demanded af any madern domestic system — good
circuitry, reliability and fine performance — with other features to be
found nowhere else in the world. For example,

compactness — Project 80 controt units are 2 “ deep x 2" high,

- and each one is completely self-contained.

Elegance~ all of Sinclair’s design leadership has been
concentrated on producing designs of outstanding functional
elegance unsurpassed for styling and simplicity. Flexibility —

- thesize and styling of Project 80 modules makes them

the most versatile units ever. Combine them how you will,

where you will, the Project 80 System

of your choice gives you the best.

=sirci=ir—
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~ Sinclair Project 80

technically
the world’s most advanced

Projéct 80 gives you choice from arange of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre-amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring. high
sensitivity magnetic cartridge input. and of course,
individual slide controls on each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers — Z.40 (18 watts RMS continuous
1nto 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using 50V) are availabie
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building. the Active Filter Unit puts the
finishing touch of quality to what are &asily the
world’s mast technically advanced hi-fi modules.
Any further units likely to be added to Project 80
range will be compatible with those already available.

Guarantee

I, within 3 months of purchasing any produci direct from us. you ¢ dissanshied withit,
-+our moneywill be refunded on production of receipt of payment Many Sinctau
appointed stocksts also offer this quarantee. Should any defect atiso il normal use, we
woill sepvice itwnihout charge.

Sinclair Radionics Lid
London R, St Ives

n [
Huntingdon PE17AHJ
=i =i &
$1 lves (0a80) 64646
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Stereo 80 Control Unit size 260~ 50+ 20mm (103 - 2 ~ Zins)
Finish — 8tack with white 1ndicators and wansparent sliders Inputs - Magnetic
mck up 2mY PIAA comected: Ceramic pick-up 350mV Radio 100mV:
Tape 30mV Signal/noise ratio — 60db Frequency tange — 20M2 1o 15KHz
~1dB: 10Kz ta.25KHz = 3dB Pawer requirements - 20 to 35 voits Qutputs

100mV — AB monianag for tape Conteols — Press bution tape radio and P.U.
Shders on each channe! for voluma bass treble R.A.P. £11 9 5

(acd £3-19VAT) .

Project 80 FM Tuner size — 8550 20mm {33 - 2 - dins)
Tuning range Dual voricap — 875 to 10BMH:z Dotector - 1€ balanced
coincdance Onc 1.C. equal 10 26 transistors Distogion — 0-2% at 1KHz for
30% modulanion 4 pola ectamic filter in 1.F. section Acrial impedance = 780}
or 240 300 £ Sensitivity — 9 iucravolts for 3008 5/N ravo Qutput — 300mV
for 30% modulabon Power raquitements — 25 10 35 volts £11 9 5
{R.R.P addL1-19VAT} .

Project 80 Stereo Decoder size - 47507 20mm (2~ 2>

3ins) Ona 19 transistor I.C. Channgl separstion greate: than 3048 Power

requirements — 25V Output 150mV per channel RAP. £7 4 5
{add TdpV AT} z

Active Filter Unit separae conwrois on cach channel. Size —

108 - 50 v 20mm {41+ 2 - 2ins} Voltage gain — munus 0-7dB Frequoncy

tesponse — A0Hz to 22Kz controls mitimurm Distertion — at 1KHz — 0-03%

using 30V supply H.E, cut off {scrarch) - 22 KHz 10 5-5KHz. 72dB/oct slope

LF. cut oH {rumbla) ~ 28dB a1 204z, 9dB/oct. slope A RP E 6 9 5
(20d 63p V.AT) .

Z.40 Power Amplifier size - 55 80 - 20mm (2§ - 3§~ 308) 9
wansistors Input seasitivity — 100mV Output 18 wans AMS connnucus mio
40 (35V) Frequency response - 30Hz-100KHz=~3d8 S/N ratio — 64dB
Distortian — at 10 watls into 8 less than 0-1% Power tequirements — 12 ta

35 volts. built-in protection against overigad RRP.
faaasapvany £5.40

Z.60 Power Amplifier size - 55 98- i5mm (25532 - ins} 12
transistors nput sensitivity - 100-250mV Output — 25 watts RMS continuous
mio 80 {50V} Distortion — typically 0 03% Frequancy respanse - t5Hz to
more than 200KH2 =3dB S/N ratic — benier than 70J8 Builtwn protection
againss ransieni overload and short citcyitng toad impedance E 6 9 5
—4Qmn sale onopen circurt R R.P. (add 69p V.AT.} .

Power Supply Units pze setiised Ae cnsni cumrent imiung
makes damage from overload or even difect shorting impassible. Normat
warking vollage (adjustable) 50V RARP £7-98-79p VAT Withoui mains
wransformer PZ6 35V stabilised R.R.P. £7:98 =79p VAT, PZ§ 30V un
stabiiscd R R P.£4-98 . 49p VAT

To Sinclair Radionics Ltd. St. lves Huntingdon PE17 4HJ ]

Please send postpad 3 X

forwhich | eaclose Cash/Chequeforf e includingV AT,

Nom¢: g e

Agdress, b, . 2
EES.

e — —— S E— ~
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BRAND NEW FULLY GUARANTEED DEVICES

INDICATOR TU‘BES£

for quantity pricc. Larger quantity
prices on ADplication, (DTL 30

T

Typr Priccp  Type UD'riccp | Type Fricep | Type Urierp ' Type Pricep  Type Priecp | Type Priccp Type Priccp  Type Priecp
ATHIBT anid 20 | BU131 55 82 42 | MATI7L S | oGRS 39 | uNwmige 59 | ANsSHla 1§ | 2N062 13
ADI6I(EP) 76 22 | BDIS2 88 | MJF2053 85 | 2030y 39 9 39 | 2N3je2 16 | oNawes 19
T130 5 19 | BL133 72 | MJL:3055 62 | 2G3u8 22 39 16 | 2X4265 19
AF114 27 31  BDIIS 14 ﬁ{g;‘a;;o -Zg | ;g g 'mssgs is UN4u86 i:
AFI15 2 |
AF116 27 MPFI04 41 ‘ 18 22 | ON3402 23 19
AFItF 7 MPF105 4L 18 2§ | 2N3408 23 19
AF118 39 [oit) 39 13 22 | uN344 3L 19
AF124 33 0020 70 ’ 19 28305 48 19
AF125 33 022 52 19 2Ny114 17 18
AF126 31 o2y 54 33 19
APy 31 0C24 82 18 13
A 5139 23 cus 42 18 80
AX178 55 0C26 32 18 35
AF17% 55 028 55 33 a5
AF150 55 0629 55 38 "
| A8 55 0C35 16 28 -
AFI8R 55 0Css 55 | 38 55
AF239 41 0C41 22 61 a8
ACIGhH 22 | ALL02 72 04 27 22 18
AC157 72 o 17 31 81
AC165 28 0C4s 14 46 7
ACI66 33 0C70 u o4 88
AC167 28 ocT1 11 46 86
AClI68 28 oc 18 50 86
10169 28 oCT74 18 1 82
ACITE 28 0oC75s 17 15 45
ACI177 28 0C78 7 27 46
ACLi8 28 0C73 28 39 82
ACIT9 28 0C81 17 09 7
AC180 23 OCBID 17 10 7
Gig % oowen 17 38 | snaeonin) 7
Al D P
AQIS1IK 28 | 0Bz 22 39 | ANZURG(B) 46
G167 44 0189 g 27 | oN30I0 44
ACIETR 12 0OC140 | 55 | 5N3011 50
1 12 0C169 28 31 | ON3053
AC188K 13 OCL7 23 31 | aN3054
ACY17 11 o7} 28 22 | 2N3005
ACY18 17 0C200 28 22 | 2N3301
o i oo ¢ i
n
AGy2) % oG35 23 | Aally 23 | 07t 8
ACT22 1 0C204 28 23 [ Ax120 55 | 079 8
ACY2S 33 0C205 39 | 22 | AA]29 0AB) [
ACY28 88 0C309 44 24 | AA4Y30 38 | 0A85 10
ACY28 13 OCET1 48 18 | AAZIS 33 | OAs0 7
5 5
\Gxan ia B s ia | aare oA s
ACT34 20 Pl 50 19 | BALZG 43 | oazon 7
ACY35 13 13464 22 | 23 | DAldR 39 | ©Az02 8
Gy 1 S0 14 % | DAisa n 8w §
oo i STiit 13 -28 | Balse 15 | Cae INS+ 8
ACY 44 a3 TIS43 33 22 | BY160 Iz (OAB] Eq) 8 | 1N34A 8
ADI0 33 UT46 20 \ 22 [ BY101 13 | CU8BS5L IN9Td 7
AD140 33 ZN4l: €120 BY10; I | (0A70-0A7% 1N916 7
AD4 38 2G301 a1 | 50 | B¥1l4 18 Ea.) 7 | INiMR 7
AD11% 50 2G302 21 41 | BYI26 18 | OA5 a9 | 1so 11
AD149 11 20308 79 | BYie7 17 | OASSI. 23 | 18051 7
ADI181 1L MATIOl 2 | 26304 | BY128 17 | 0410 39
ADIS 13 | BBI24 MATI20 21 | 2G306 66 | Y130 I8 | OAdT 8
LINEAR |.C*s—FULL SPEC. DTL 930 SERIES 1 ?
B P [ LOGIC 1.C% 74 Series T.T.L. L.C’s
'¥pe No. 1 47 Price "
72702 50p 48p  45p j 25 100 Bl-PAXK STILL LOWEST IN PRICE. FULL SPECIFICATION i
20y 35, 330 30p | Levso 1ot ADE THLoE GUABANTEED. ALL FAYOUS MANUFACTURERS
12710 15p 43p 40p RPO52 169 15p lap Tspe Quantities | Tspe Quantities Type Quantities
41 40p 38p 35p BI"93% 169 15p lip o8 100 = 25 100 25 100
241C i5p  48p  4Cp W Bposs 18y 15  14p £p p b
27317 38p 36p 34p BPY36 18p 15p 11p W37 1-07 -D! 43
72748F 3% 36p 34y N Broyy 16y 15 l4p - -17 0-17 oI -90
SL201CE 55p 45z 40p BPD4S 30p 28p 25p A .17 0-17 .1 -§9
STFOY 50p 45p abp BPYdE 15p 1dp 13p 8 7 - -1 55
SLT02C 50p 450 40p BPYIR 20p 28p 255 7 5 1 -80
Ll 8 7 80y § Rrus) 7 650 80p -17 -1 -
TAA203 £1-00 85, S0r § BPoo 155 140 13p 4 . -2 -
TAARSOA £1-85 £180 70 RP909: 45p 43p 40p i1 A .9 5 .
1ATONC 280 26p 24p BEROUL 45p 43p 40p 19 . . .
JLATOIC 35 33 300 N BPOOoT A5p  13p  a0p 18 o 3 - . .
11 45 43p  40p W peoguy 45p  43p  40p 17 0- - -
Devices may be ruized to qualify 7 F H =
NUMERICAL 4 : i
4
4
7
3

All side viewing. Full dmta far
types available on requese.

LCDEG 3 1-87 § Serles only).
GR116 E B £1-70
015K Minitrun 21-50

All indicators 0-¢ * Decimal poiut.

VYOLTAGE REGULATORS
TO.3 Plastic 1-5 Am

all 113 '
1°A.7805. 57, (Equiv, to MVR 5V}
£1:76

ZNa
1C.

A gs io £1-20 each
Radic Rec. inel. {oll ¢ir. data.

7
UA7R12, 12, . MYR 12V}
£17¢

R.T.L. LOGIC I.C’s

DUAL-1N-LINE S0CEETS.

14 & )6 Lrad Sockets for ase with
DUAL-IN-LINE F(s TWO Tanges
PROFESSIONAL & NEW LOW COST.

Price each =
o PROF. TYPR Ko, 1-24 25-99 100up.
-4 2599 100 up § 7500 intype  3dp  S0p 27D
L;{.‘gtlm gn ggp %gv TIO1G .. .. 38p 35 82%p

b » 4 P LOW COST Ko,
L1923 85p Slp  49p BPR 13 " 18y 11p 1%
BIE 16 17p  1sp  13p

ALL PRICES INCLUDE VAT.

468

MG @mon

bt-pesidein i gt beb f =4 E oo 08

f

SR R R R AR e R L BRERENERE
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HEr M 000000000 00000000000000080800Mm
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Devices sy
abose weries of 107 in hoakiet furnn Price 13p.
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HRRERLHEERIBRRAERSSLAREES

COCOHOWOR-HONOOOLOUOOROOOONK
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e R RRL R B RRI B 8888555888 R8EERREBE"

AN 1 P 02 12 O 8D 85 10 €3 EORA b bt hud bt 100 63 B0 1D ke sl 3 0 15 14 ot bt b ot 15 i 5 S it B

74199
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to qualify for quaatity price. (TTL 74 serics oniy) data isavailable for t
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BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranieed

LG352T
2634418
2G3458

26318

2G3YTA

8 UGaT \l' 117
All §5p eaclh pak

razRzEENa 2
2

ND 120 NIXIE DRIVER

TRANSISTOR.

Sgitable replaveinent for

BEX 2], (0407, N 1843

120veh.
] =5 104

9-19 0-17 0-18

8. Iran-. suitalic for
P.¥. Orran. Melai £0O-17
Eqvt. ZTX300 8p each.
Any Qlty.

e e
&P 100 TO3 METAL
CASE GERMANIUX
Vebo—80V. Veen:- 50V,
1. =10 ampu. Tiot-
30W. hfe —30 170
Replaces the majority of
tiermanlum power tran-
sivlors i the UG, AD
amd RET range.

1
0 48 0-44

GP 300 TOS METAL
CASE SILICON

Vebo =100F. Vern -~ 60V
100 215 mmps. 1Mt
[1AW. hfe=—20. (060T.—
IMHz. Huituble replace-
mant  for 2N 3055,
IED\' 1 nr BI)Y -"n

055 053 051

NEW 8th EDITION
250 paves
TRANSISTOR EQUIVA-
LENTS BOOK. A cow-
plele cTora reference and
equlvalents  book  far
European, Am:n'lmu and

Japane dOTA

UT 18 UNLJUNCTION
YRANSISTORS
Direet replacenient for
TI8 43rand BEN 3000
alsa elecirically cquiva-
trnl to UN2ASS

1004

25
0- 30 6-28 0-28

GENEEAL PURPOSE

NPX IL!CON SWITCH-
ING TRANS. TO-18
STM. TO ZN708/8. BSY-
HJBSIBSA. Al umable
devices na ojen OF shert
cireulfe. ALSO AVAIL.
ABLE in PKI" S to
2N2906, BUEY70. When
onjcring  plcase  otate
préfereice NPN or PNP,

20
50
100
500
1000

For
Far
Far
Far
For

—— e e
SIL. G.P. DIODES £p
300mW 30, .0-585
SOPIV{MIng I(HJ.J'QS

Bub-Min. . 55
Fully Teated I, 01)0 -9 90
Ideal for Organ Builders.

R 2400 TO3 NPX
STLICON HIGH
VOLTAGE

Vel un0N
100V, 5
iot =30W. Life
T SMHz.

1 ab
0-55

0-50
ADI61/162
PrYp
M COMP CERM
TiANS. QUR LOW-
FAT PRICE OF 75p
PER PATN.

LOOK FOR QUR

AUDIO &
ELEGTRONIC
GOMPONENTS

ADYERTISEMENTS

in PRACTICAL
ELECTRONICS
RADIO CONSI'RUCTOR

Veen
anipy.
tep.i0

1008
043

Exclusice {0 BE-PAK.
£]1°85 each.

A LARGE RANGE OF
TECHRICAL AXD DATA
BOOES ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST.

SILICO!( FBOTO TRAN-

TOR. T0-18 Lens cud

NP"l i, to BPX 25 and

Pl WREAN D NEW, Full

data  available. Fully
codd,

724 2589 100 ap

Price ea. 699 4ip 88D

~|~|.|.l—u-4-al-

B

4

L3

a

i
3
7

Hesl spot transistors PN
Whuite spot R._F. transisto:

T I

O 77 fypc transistors .. 0-55
Matehed transistors OU$4J35/81 [N » g :s
o 1]

O 73 transistors . - .
OC 72 tranaistors .

QUALITY TESTED SEMICONDUCTORS
Pak No.

Price
£p

AL transistors ¥NP high gain .

AC tranulstars

(3154 81 tyne mn.shwr-

nc 71 type traneistomm
127118 Complenie:

|-\ m\ P

A¥ 116 type teansiatora

AF 117 trpc translators

OC 171 H.F. typ= tranatxtor

Nues Sk l"pnl!’
ixed colours .. ..
* GET886 low

irl .

T\:Sﬂ

Bilicon transistors 2
[ x 2N§97, 1| x 2Navé

?':lliton
NPN

1 % 2N1182

Hllicon PNP TO-
1 x 2N290%

16 T0-18 plastic 300 M Iz NPN
stora .
3703, 3

N3053 NN Sflicon
NP\ trausistors 4%

5 NPN2 X ST.I41 & 3 x AT 140
®X MAT 100 & 2 % M

4 OC {4 Gerronalom tranaistors A. F. 0
4 AC 127 NPN Cermanlam tranclators 0-
40 NKT tmmoslstora 4. F. P coded .. 0
10 OA 202 Silicon dioden sub-min.. .- 0

2 104 PI v Silicon rectifiers 1
2 Bijicon pawer rectiders BYZ13 .. ..
N80,
T ﬂlllcnn Awltch transistors
awlteh  traosistors "l\AUS
3 F NI Sillcun Eransistors ¥ x 4

3 Hificon N PN trausistors UN1711. 5
7 Bllicon NPXN transiators &

0.55

transintorn
1]

3 \IADTH % MAT 0L & ) x \T

ez 2 ¢ 53 GEErEes

aoaeaaaaocc

2::&##

Weight

and

Converslun  af

instructions.

——

ELECTRORIC SLIDE-RULE
The MK 8iide Rule, deslgned to simpllfy Elec-
tronic calcnlatinns featyres the following ecales:
Frequency and  Wavelength.
Calenlstion of L, C and fo of Tuned Circults.
Reactance and Selt Inductance. Area of Clrcles.
Tolume of Crlinders. Resistance of Canductors.
of Conductora. Decibel
Angle Faoctions. Natural Eoge aod e Functlona.
Multiplication and Divlslon. Squaring. Cublng
Bquare Hools. Conrveraion af kW and Hp.
A must [or cery rlectronle enginecer and enthual-
ast. Size: 22 cry  dem. Complete with case and
Frice each: £3-89

Calculatlone.

Pak No.

§0 Mixzed

KING OF THE PAKS

SUPER PAK

Money back refond If nol satisfled

Unequalled Vaiue and Quality

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Deseription

AFRF

120 (ilasn 3ub-Min. Geaeral Puriore Uenwanino: |Visder

75 Germanlum Gold Bonded Sub-¥in. Iike OAS. 0A47 .

cicoale
;uu.“u:

o
@

308

-|<'7‘-'.¢-".

qi glé @ -

-

l

40 ﬂerm.lmmn Tranaistors like OCH1 AC124
60 : 20014 Snb-Min. Blllcun Dlodes

35 PRP BIL Flanar Trans. TO-5 hike
13 Blicon Rectiflers Rpoxy S00m4 up to 90 PIV

Ul13

lIll “150 Mixed Bilicon aod Germanium Dimdes

30 PNT-SPN Bl Transiators OG2Z00 & 28 104

25 NP~ 81l. Planar Trana. TO-5 like BFYA 1, 2 N69

30 Gen

PNP AF T

10 3 Amnp Billcon Rectificre Stad tad Typo up to 1000]’“'
s TO5 1ike ACY 13-
_B & amp Bilicon Rectlﬂen JTZ713 Trpe up to 60 600 PIV ..

\tislaiors lika DCIOR

12 1-8 Amp Billcon Rectifiers Top Hat up to 1000 PIV

30 AF. Germauium Alloy Transisters 26300 Beries & OCTL

30 MADT s 1lke MHz Serles PNP Trauslsions

025

26

20 Germanium 1 Amp Rectitiers GJAL Berles up (o 300 P
25 300 MH= NPN Bilicon Transistors 2N 708, L3Y 27 -
30 Fast Bwitchlng S1licon Diodes 1ke INDI4 Blleca M

27

uz9

17 NPN Germapinm AF Transistors TO-1 like AGI2T
10 1 Amo BCR'¢ TO-6 <210, up to 600 FIV CRHF‘.‘D-GOO

Tso

18 Plastle Siiicon Planar Traus. NN 252926 ...

sl
LLE7]

20 Silicon Planar Plastic NP Trans. Low Nolse Amp 253

25 Zener Dioden AGOmW DO-7 cast 3-18 -oits mized

i
634

1_5 ‘Plastic CazeT Amp Bqn:o_rg _Hu:tlﬂer- INIOO_O Bcrju
30 Sllicon PNP Alloy Trans. TO-5 BCY26 283025 ..

Tas
38
(i

__ %5 8flicon Planar Trauslstors PNF T0-18 22006
25 Sllicon Planar NPN Tranaistoni TO-
30 Bfiicon Alloy Trausistors S0-2 PNP "0C200. 233'.‘2

(5

20 Faat Bwitching Silicon Trans. NPN 400 MHz 2N301

TEE
Gao -
Ua1

30 ItF.
10 Dual

Transistors 251303/ TO-8

25 TLF Germanium Tranaistors T0-1, OC45. KK 1

42
U443

U4s
T4s

"D S1l. Trana Plastle TO-5 BC1156/116
7 3A8CR TOﬁSupluﬂMl‘l\

10 VHF Gerwaninm PNF Translstors TO-1 NET667
25 Sil. Trans, Plasiic TO-18 AF. JCL13/11%

Code No's. uieptioned above are glven as a gulde to the l.ype of device Ln
ke pak. The devices themaclren are normally unrnark

FULL

2-33V.

Htad)

ZENER DIODES
VOLTAGE

Caze} 12p ea. 1§ W (Top-
1at) 18p ea. 1OW (BO-10

EAXGE OF

RANGE

400V (DO-7

32p ea

INTEGRATED CIRCUIT PAKS

Manufsctrers  Fall Out«” which inclmle Funetional aml Part-Functional 1aits.
These are tlassed an -subul-spee’ fromn 1he maker's very rigid specitications. bat
are ideal for Jearning about LU aml experinental work.

Contants Price
0-55 |
0-55
a-55

Pak No. Confeats

lIlUOD»-l X% 7400
YIC0] =12 X 7401
l,u;u' 2% 7402
11003 —12 X 7403
UI1C04 =12 x 7404
UICOE ~ 13 X 7406
GICO8 8 x 7406

Cico7T = Ex 4427

Frice

oo

RRGRTRERERES

2%
G1030— 127430
WICK0-72% 7440
UICH 6 xX 7441
V1C42 =5 x T442
UIC48—5xT443
VIC44 — 6 x T4i4
UIQds~ 5% 7345

COD0OOO0ADsa

Packs canbot be nplit, but 25 axworted piccex (one mix) is availuble as 'AK CIC X1

Pak Ko,

QICE -8 7446
UJC48 57443
UICS0 = 12 % 7480
UIC51 w12 % 7451
TICE3 =12 x 763
TICId—~ 12 X 754
G100 —12 X 7460
T Bx 1470

\"l(‘75 Bx 7416
17 LCRO — 6 ) 7480
UIC81 =5 x 7451
TICR2 =5 xT482
UICE3—5x 7483
VTICS6 -5 TaR6

 cooososscosas
L RGO ERRRERESS

o
&
@

Pak No.

GICH0 -5 x 14390

UICH! & %7401 0
NICHz=8x7492 0O
TICI3—-B X743 O
FIC94=3x7434 O
CICO5—5x 7495 0
UIC96—& <7496 0-
TGIC100~5x 74100 0O
UBICI?1 =8 x 74121 O
TICI =3 %7414l 0
TIC151 ~n x 74151 0
TIC15+—~5x 74104 O
VIC133 5% 74198 0
CIC199~5x 74199 0

UICX] 25 Agsorted

05.;
0-54
0-62
0-75
0 B

NEW LOW PRICED TESTED S.CR.’s

PIVIA 34 54

TOS IObs'rm.r'rOG.s'ro“'Io-ls'rOﬂ'rma
30 0-26 0-28 O
100 0-28 0-37
200 0-39 0-41
-4 0-52
69 0-653
70 0-77

TA 104 164 30A

0-39 0-52 0-535 0-59 1.27
05"0550540 70 1-54
1-76
-93

muqu
A
oy
W E e
og»u
HHOOC

EYES

C1a )

0- 0
0- 1
0- 1-
0- 1

Contants Prics
0-85

FOST OFFICE
TELEPEONE
DIALS 80p

each.

2N3819 :ma 2N5458 35p
2N5450 44p
i3531 30p BEWIO $8p
253523 3lp MPF10541p

“N3520 Sip

SIL. RECTS. TESTED

Pl\ J00m. csom‘ H
00 04

0':

3.-\ 104 304

o €y e O3 £33 1 e
SRLEENRS

-X-X-] ?O??O

DIACS
FOR LSE
TRIACS.

WITIH

BR100 (132) 4ip each

BRFEBRSSRE8ES

T4 £1-65

CADMIUM CELLS

ORP1Z 48p

2N3055

115 WATT SLL
POWER HNFSN
SEpRAGH

2 Amp. BRIDGE RECTS.
G0 v BMS  25p each
100 v RM8  40p .
0 v KM 50p

Size 16 tam < 16 mm

D168S NPN SILICOR

BIPF 18/20 TO3 NPN FLASTIO 511-".!0!

Vcbo —100V.

DUAL TRANSISTOR |cow. hte—eyp. 100 fF—3MTz
BIP 19!20 )h!.ehd l"\n

2N2060)
100+
0-28 023

t3imilar o
1 25
0-28

I
0-38

100+
032

s

035 066
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061

Veen=50V. I1.C.—i# amps. Ptot

055

FREE

ordersvalyed finrover

One 55p Pak of your
own choice Iree with

10 amp POTTED
BRIDGE RECTIFIER
on heat sink.

10GPIV. 990 each

Giro No. 388-7006

VBOM 24 64 10a
TO-5 TO-66 TO4
ip
83
"%
121

Please send all orders direct to warzhouse and despatch depariment

-PAN

P.O. BOX6,WARE- HERTS

Postage and packing add 11p. Overseas add exlra for airmail.

Minimum order 55p. Cash with order piease.
Guaranteed Satisfaction or Money Back




EverYday Electronics Classified Advertisemeni.::‘

I RATES: 9p per word (minimum 12 words}. Box No. 20p. extra. Seml-display—=£56-00 per single column inch, Advertisements mustbe prepaid

and addressed to Classified Advertisement Department, "EVERYDAY ELECTRONICS,” I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

BOOKS SUPERB INSTRUMENT cases by
! : Bazelli, manufactured from heav%-
w 5 b £ duty PVCdfaced steel, choice of 7

types, send for free list: Bazelli In-

e've been in a mess .. .. strument Cases, Dept 24, St, Wilfrid’s,

and [ apologise publiciy to every custamer who suffered delays when ve found there wers more of you Foundry Lane, Halton LAZ2 6LT, near
wanting our services than we were ready to deal with. There's been a reorganisation ta make things quicker Lancaster.

and easier for all of us. u ——

By now, all our customers shouid have been sent copies of the new. simpler order form with the redesigned RADIO & TELEVISION AERIAL BOOS-

Price List. [l not, would you please send a st d add d {ope? TERS £2-95p, five television valves 43p.

50p bargain transistor packs, barg

DAVID McGARVA—PO Box 114—Edinburgh EH1 T1HP | Bl cresistor and capacitor packs, UHP-

CArT.
E New cusfomers are asked fo wrile for a list before ordering. =3 Edhg'e]%t (i]?‘rDE‘% i(:.]?g%t%) E&f]{'{l‘ggdzs
* et, Ramsbottom, Bury, Lancs.
: RECEIVERS and COMPONENTS -
= - BgfcltlivNERS, we e)gst for yocla n;i
LEDs. Three colours: Red, Green, EXPERIMENTERS! Hundreds of un- struction, components, construction:
Yellow. Four sizes: 0-lin,  0-125in, usual items cheap, list' 6p. Grimsby L Sl Slll d‘flgvcﬁfg}fj;n-
0-%6in, 0-2in. Mi[!}(tures aé{ g;esvag_% geCtroniIcisﬁ Gg- Teémyson Road, Clee- yburn Lodge, Nomansland, .
colours. 50——£5; 100—£9 includi orpes, mberside. : -

and postage, CWO. Larger quagntities - chzgsgnvgtxc'mumans)% al?crews. tﬂ:t;'
by negotiation. Industrial Electronic VALVES, 5000 tvpes, 1930 to 1974. R e e e e,
Su};plies (Stockport) Ltd., 181a Bram- M ohsolete. SAE for quotation. i heet: alied  Fascia p.‘;el'
hall Lane, Davenport, Stockport, List 10p. Cox Radio, The Parade, East D D e e
SHcshire: Wirering, Sussex - (West Wittering | quirements. ~ Printed _circult boards-
s i ' : ot or Al Stmears. Send Gp. far Tat

3 ASS, M.C. METERS 2-3° £1-15(27p). off o X :
i e T R T G COMPONENTS GALORE. Pack of 500 e P RITCES)

do).
COPPER CLAD PAX. PANELS 5;°x 54”8 50p mixed components manufacturers sur-
&G Uik -30 C.p. lus plus once used. Pack includes %9 o She&\l;oul:ne Road, Stratford-on
§V.dONVERGEANCE PANELS Z x AC128,3 B s e W W A ca D e von, Warks.
slugged colls, 3 slide switches, 11 w.w. pots. 3 tors variaus transistors. dlo&'es ol -
. .

carbon pregets. 2 farrita chokes etc. £1-10 c.p. 3 f

VALUPAKS P9 100 sfmica cavs 83p c.p. Send mers, potentiometers etc. Send £1+416:

190 fgr Iists of othera plus panels ote. Refund on p.oand . C.w.0, to CALEDONI# COL;— LOUDSPEAKERS

7UB ASSORTED COMPONENTS £1-7 ¢.p. O EN TS St e e RO e Speakers, kits and

L8 AssonTﬁu‘:AgEliiézigs c.p. z cabinats for DALY
. W. B. T

2 Barnfieid Crescent, Sale, Cheshlre M33-1NL HiFl, P.A., Di .

Postage In brackets Mail order anly FOR SALE LP. ivco,

ste.by EMI, Fane,
Gaoodmans,
Baker, Elae,
Richard Allan,
Wharfedale, ete,
Send for freaa
booklet’‘Cheosing

Do YCPU’ }i)ke to (};b’ble inb cle_ctronidc
wizardry? Destroy the cost barrier an
EDUCATIONAL buy mail order. Our FREE list will
open the horizon, send for it now!
C AND G EXAM Chandlers of Brightom, 4 Wentworth

Make sure you succeed with an 1ICS home study Street, Brighton, Sussex.

1 d E Electrical installation Werk &
%'ﬁmcf;ns 'R“.dlanvcfslemm'?ics Feehnicians. MICROPHONES: AKG D109, £12-65;

Telecommus Technicians and Radio Amateurs. AKG D202E1, £43-45; AKG DII)QQOQE' 2 speaker’’
COLOUR TV SERVICING | | fi7; AKe piaik, bui ake pos WILMSLOW AUDIO
Make the most of tha current boom! Learn the i 29-70 ’All b ’d 3 Dept. H, Swan Works. Bank Square,
technlauss of servleing Colour and Mone TV sets heiser MD413N, £29-70. rand new el R
through new home study courges, approved by and boxed. Send CWO to J. J. Francis Tot Wilmeton 20869
feading manufacturers. l(v}’ﬂ.’cmltli GreGen) Ltc}{., leanonod Hﬂ’lil‘S%, £ hd
| atchin, reen, Harlow, Essex. Tel
TECHNICAIEl Tf?"‘"ﬂ&? : Matching 476, d :
H tud in Electranics an ca
Enginecring. Helnonance; Kadie, 1. Autio Anydrous tochmical gualiy. In sesied bags
OB et it ot the gustineations. you MISCELLANEOUS 115 55p (20p). 3ib £1-32 (30p), 10ID £3-85 (50p).
need to succeed., e — A = al o ) COM'PI{{E'I: (I’:“]Ai)'¢E7IIbS£2 % s,
. 4 WIT s &sstd. £t- P), : D),
| § Free details from: PRESSURE S fCH P Dil SLLERRCITL 5610 £44 (a)?gf\fyh ‘quality panels with trimpots,
INTERNATIONAL x 2lin. Suitable for your alarm sys- ic transi £2-20 100 panel
= ch, lus postage and s, power transistors etc. (30p), panels
CORRESPONDENCE SCHOOLS, tems. Price 90p each, plus p £13 (£1). Pack of boards contelning at least 500
Dept 7315, Intertext House, London SW32 404, packing. Trade cnguiries welcome. components inc. at least 50 trans!stors €65p (20p),
Ot Phone 01-622 9911 Phelmetrics, 255 Seymour Grove, Man- OEKATRON UNITS
chester M16 SQS. Contain 2xCV22T1 dekat 2 4-digit resettabl
counters, 2 sealed relays, R's, ¢'s etc. Only
‘ TG rAPE AMPLIFIERS
COLLEGE OF FURTHER EDUCATION. 2xECCE3, EL84, EZB0 on 12 x 5 x 3" chassis with
PLYMOUTH GADGETS GALORE tone, ond volume controls, 3 wattc_aulaut 1o
x 4 aker (provi < . Orin
DEPARTMENT OF ELECTRICAL ENGINEERING cag 14 2 f;}’s’;(_ibr"i,ﬂ l":’”)“agf‘a,'a* fane ‘,;5;,‘
PRINCIPAL: W. B. FOSTER, B'sc'i\ 5_%“_%. ALARMS — TEST GEAR — GAMES — FaLs 35;._" uitable cassefte . tape 75p,
SENAT MUSICAL INSTRUMENTS — GROUFP T EEle oD e AR IS E
The Coliege offers Full-time Courses to those GEAR (Fuzz Boxes, ete) — AUDIO C 1- V@A former (can be modified

to give up to 10V output) famp, switch, Jack piug
{Preamps, 4-ch I sound, amplifiers}) — etc. ONLY £1-85 (30p).
7ib BARGAIN PARCELS

interested in a career as:
1. RADIO, TELEVISION AND ELECTRONICS

;ECH”ICIAN OR MECH%Ntlr? 7 e DISCO — SOUND EFFECTS — TIMERS. Hundreds of new reslstors, capacitors, pots,
armally a two-year coufse, but holders of a Pa i
Cartificate or gqulva!enl are ellgible for direct READY BUILT AND TESTED. :rnl;flesa}\d.‘-ln:dcs g;”o'ggs ";"“g :r:;:-lsé%ﬁ c?r:]l:
entry to the second year. SAMPLE PRICE: ~ £1-82 (40p). New s”n“n sp.)ak‘.;; E}'“ pr (20?)'
J 2. MARINE RADIO AND RADAR TECHNICIAN 3 500 asstd. resistors £1-10¢ (20p)- mica, caramic,
- ALINJECTOR £1-95 poly caps 66p (14p).
'r (] B cnursei SN Allyprical |ncl(ude VAT. SAE list, enquiries,
‘ Courses will commence in SEPTEMBER 1974. * MAIL ORDER ONLY *
H Apglication forms and further defails from: S.A.E. for List to: BREENWE'_D ELEGTRGNIGS [EE&]
1
it R"°’"";"' e T G. K. SERVICES 51 Shirey Park_Rd, SOUTHAMPTON,
College of Further Education, Electrical Eaginear- TEL 6703 772501, lers onty at ower
Ing Dgenarlm:m, Keyham Annexe, Keyham Road, 83 Westdale Rd., Londen SEIS 3B@ Addiscombe Road, Croydon.
Devonport, PLYMOUTH PL2 1RE, Devon. : -
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PSYCHEDELICATESSEN

is the only way to describe the paradise
of FREAKY gear now avaflable from Boffin.

LOOKI1
Kits
NO LICENCE EXAM. Transmitter
Receiver €540
Variablc-rate, BRIGHT-FLASH, Pocket
Mini-Strobe £2-40

_ Ready-Mada Modules
Maxi-Volt SPARK GENERATOR (Zinch
spark), 15,000 Yolts. £1-35
Experimencal Mini DREAM-LAB-

£2-20

SENSITIVE non-anatomical electronic
STETHOSCOPE £2°20
Eleccronic "VYOICE-THROWER'® £2-20
GHOST-HUNTING AID £2-20
PECPLE DETECTOR £2:20
Exgerimcnul WATER-FONE £4-40
PSYCHEDELIC MEDITATICN AID £2:20
Bird-Watchers' REMOTE MONITOR  £2-20

Psychalogical CROSS-EYED EARS
Device £4-4D
Super SOUND-CATCHER £2-20

(All prices include VAT, packing &
postage)
Send remittance to®
BOFFIN PROJECTS
4 Cunliffia Road, Stoneleigh.
Ewell, Surrey
{Mazil order U.K. only)

Or for more details, send 20p for lists. plus
free design project sheet

SERVICE SHEETS

SERVICE SHEETS_ for over 6,000
modeis of Tejevision, Radios, Tran-
sistors, Stereo, Tape Recorders,
Record Players, etc., at only 30p plus
S.A.E. with free Fault-Finding Guide,
Qver 50,000 sheets in stock for 10,000
models. S.A.E. enquiries. Catalogue
20p plus S.A.E. Hamiltor Radio, 47
Bohemia Road, St. T.eonards, Sussex.
Telephone Hastings 429066.

WANTED

EVERYDAY ELECTRONICS’ excellent
Teach-in ’74 for Jan., Feb., March,
April, May '74, Buy or borrow. Any
reasonable fee paid, Box No. 5.

“EVERYDAY ELECTRONICS” back
issues tequired. From November '75.
Double price paid. F. Burns, 125 Sand-
wich Close, Blackburn.

PLASTIC

d s
&3

Newest, neates:
system ever devised (or storing small
parts and <omMponents; rasistors,
capacitors, diodes. transistors, etc.

Rigid plastic units, interlock together in
vartical and horizontal combinations. Trans-
parent plastic drawers have label slots. Build up
any size cabinet for wall, bench or table top.
SINGLE UNITS (5" 24" 21") £1-75 Dozen.
DOUBLE UNITS £1-00 Dozen.

TREBLE (3D) £1-%0 for 8.

DOUEBLE TREBLE 2 drawers in one outer
casa {6D2) £4:25 for 8.

EXTRA LARGE SIiZE {6Dl) £3-90 for B,
PLUS QUANTITY DISCOUNTS!
Qrder £15 and over Dcducet 5% in the £.
Order £30 and over Deduct 73% in the £.
Order £50 and over Deduer 10% in the £.
Add 40p P. & P. to all orders under £10.
Orders over £10 PP|C free.

Please add 10°% VAT to totzl remittance
Depe, EEB),

N BROADWAY, LONDON
I:I—A.'?[Lwi'],t’@h N.W.2. 01450 4844,

1

“INSTRUMENTAL
AUDIC
EFFECTS

SUPER *“FUZZ'" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM %v BATTERY {not supplled).

ALL COMPONENTS AND PRINTED CIRCULT
BOARD WITH F_ULL INSTRUCTIONS. KIT
PRICE: £2'86 post paid.

CREATE "PHASE" EFFECT OM -YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES -YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM wv BATTERY ({(not supplled)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-86 post pald.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

93a, LICHFIELD STREET,
WALSALL, STAFFS. WSt 1UZ

WELLBERRY
CASES

INSTRUMENT CASES FOR THE |
HOME CONSTRUCTOR BLACK
LEATHERGRAIN FINISHED VINYL
ON STEEL COVER 20 s.w.g, ALUMIN-
UM BASE FRONT AND BACK UNIT.
6% x 44" x 12"  18g Base 95p
87 x5"x2” 18y Base £1.10p
9L NG R 18g Base £1.22p
117 x 6” x 3 18g Base £1.44p
1" x T¥" x 34" 16g Base £2.15p
19" x 9% x 33" 14 Base £6.60p
TRADE ENQUIRIES WELCOME.
Add 15p post and packing per order.

. WELLBERRY LIMITED,
{MAIL ORDER DIVISION),
24, THE SYCAMORES,
BALDOCK,
HERTFORDSHIRE
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4 STATION INTERCOM

Holve your eommunica-
tion' probleras with this
4-Station Tranmxtor Intercom eystem (1 mastsr and
3 Sobs), in robust plastie cabinets for desk or wall
mounting. Callftalkjlisten from Magier to Subs and
Subs to Mester. Idcaliy suitable for Business. Sur-
gecy, Schools, Hoapltal, Office, and Mome. Operates
n ona OV battery. Onjoff switch. Volume control.
Complete with 3 connecting wires each §6it. and
uther accessuries. B. & P. 50p

MAINS INTERCOM NEW MODEL
No batieries—no wires. Just plug in.the maics
tor instant two-way, lond and clear communication.
On off switch and volume control. Price £22-85
per pair B, & P. G0p

Same ag 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Fhone, Complete with ©6it. connecting wire and
Battery. P. & F. 40p

business

clency with this incredible Telephons Amplifier,
Take down long or

withont holding the handstt, A useful offica aid. On/
oft switch._Volama Contral. Complete with Dattery,
P. & P, 30p. Full price refunded it not satisfied in
7 days.

’ZWEST LONDON DIRECT SUPPLIES (E/E)

169 KENSINGTON EIGH STREET, LONDON, W.8.

D — -

ELECTRONI-KIT

Electronic fun for all ages

ubifull cApsil =ted
in unbreakable transparent plastic blseckz.
Perfect connections are made WITHOUT
SOLDERIKG, SCREWING DR WIRING.

INCREDIBLE VALWE. Build, digmantlc and
Tebyild projests sny nusfer gf tines and
invant your ocun expelinentseiod.
COMPLETELY SATE, Inktructivsdhd fum - all
kits opacate from 9v. DAttery wnly.
VALUABLE MANUALS included with gusty kit.

Ko previoua knovlesdge im
required, even uith the

38 oje
®s 0 plua alactronic
pirds,ca sirens,0PQans,
lstrununu,nuns,n!ht and
L} urglsr 3

[

JADX-TDS projects £25.25
9 32 plus eolar cell

exparizenta and complete

scphiaticated cantrol

4ADX-150 prajeets £33.35
As 3ADX plus Ralay and
Mete: expezimenta:
eoncentration—,volu
outout-, field intsp
wolt-,ceskatance we 1
ammgtar,i]luminasater et
Sl R LU A ‘ﬂ
ADD-DX psrta and manuale k.

include ElsesTical
axpcoiments TA0.
All pricea include Battecy,UAT & p.& p.

Cheque/P.0. (er 6p. fur litecrature) to:
Saustaction guaranteed
ELECTRON%-KIT LTD. 408 St,John's Strest,
London, ECT.{01-278 4578}
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PSYCHEDELIC LIGHTING UNIT IN KIT FORM

Make this fascinating three-channel unit from a kit which contains all
components necded to produce an ever changing light display. Takes
its drive from the speaker terminals of a record player, tape racorder
or portable radio. Will drive a rotal of 2kW of coloured lamps ac 240
voles. Supplicd complece with PVC covered stecl cabinct with holes
ready punched for controls and cable eutlets. Master control included.
Coloured lamps not supplied.

Price pcr kic £12-80.

METAL CABINETS

Thesc attractive stecl cabinets are PVC coverad in a range of colours,
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, providcs an easily accessible
building area, with an incegral fascia pancl. The cabinct is supplied
complete with stick-on feer.

Colours_available include Green, Grey, Black, White and Blue, Every
_e'Hort wbilll be made to supply a sclected colour, but please give alternatives
if posible.

/’

~
/ Apprax.siz¢ inins. Price
P L w. d.
<l RS ak)
3 3
k 3 11 6¢ 3 £2-04
Cther sizes ro speeial order. HOLES PUNCHEQ in front or back panels
10 yOour own requirements. Please send S.A_E. for quotation.

QUALITY STEREO SOUND -

@ SOLENT AUDIO SYSTEM

MADE 10 SELL AT
DGUBL?THE PRICE
IN CABINET FORM

ot £49-95

-

FIXED YVOLTAGE REGULATORS
TO3 casc. Gives stabilised supply. MVR 5 V, MVR 12 V, MVR I5 V.
] All priced ac £1- 98

SEND S0 STAMPS D.l.L. REED RELAY

FOR YOUR

COPY OF QUR Operates direct from 5 volt TTL logie
LATEST SUP- elements. Mormally cpen contact rated at
PLEMENT No. 4 0-25A, 100V dic. Price each £1-50

Qur CATALOGUE, priced 2t 25p post free in U.K_, shows most of the
R.S. range of professional nts. Prices include VAT.

Al orders over £1 POST FREE—U.K. only. Overseas postage at cost.
S.A E. with all queries please.

CELECTRON-E

P.O. Box No. 1, Liantwit Major, Glamorgan, YWales CF6 SYN

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands, Separate
Base and Treble controls. Power output 7 watts R.M.S, per
channe! (frequency response 25-20,00 Hz) Tape record and
playback facilities. Dimensions 187 x 84" x 34", The very
fatest BSR automatic record deck with cue and pause
control. Two matching elliptical speaker units.

Order early limited stocks available cash price £49-95,
Credit Sale £5:00 deposit 9 monthly payments of £5-75
(Total Credit price £56:75). P, & P. £2:50. Send £7:50
today.

Chassis only available for cash at £35 00,
Full 12 months Guarantee.
CALLERS WELCOME.

m Stereo headphones supplied with every order. @

m‘ EFTTY  E.E. 8/74. 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: [1-886 96663733

SPASARITE Mk T

Electronic Ignition... 4%
Better on all points by o
Because you keep your points!

The SPARKRITE MK 2 i5 a full capacitive discharge efectronle sysiem.
Specifically designed to retain the points assembly  with ali the
advanteges and none of the disadvantages. No misfire bacause contact
breaker bounce i eliminstad slectronically by a pulse

RIDPTession SUCHit which prevents the unit tiring if the

DOiNts bounce open at high rpm. Contact breaker bum is <7
eliminated by feducing the current to about 1/50th of

narm, thus avoiding arcing. But you can §tit revert

10 normal ignition if need be. In seconds, 1f points

90 {very unlikely) you can get 1

anvwhere. All these advantages.

@Firtad in 15 minutes. 8 Up to 20% better fuel

consumption, @Instant all weather starting. @ Cleaner

plugs — they last 5 timesdonger without atrention.

@ Faster accaleration. @ Faster top -

® Coil snd batisry tast longer @ Efficient tugl

buming with jes¢ 3it pollution.

The kit comprises
everything needed

Ready drilled scratch and rust rotistant carg,

mealwork, cables, coil connectors, printed
circuit board, top quality § year quaranteed
transformer and companents, fuli
ingtructions to make positive or negative
=arth system, and B page installatien
instructron leafier.

WE SAY IT IS THE BEST SYSTEM AT
ANY PRICE]

PRICES

DAY Kit onty £11.62 ncl VAT and P & P

Readty Built Unit £14.85 mct. VAT and P & P

(Borh 10 i1 al| cars with cout/distributor ignition up to }
B cy!inders). i
We can suppiy units 1of any petiol engned wducle {boat.

marorcycle etch wath coil/contact bresker igniton. Qrder NOW

Detail: on request Call 1n and see us for a demonstration direct from:—

ELECTRONICS DESIGN ASSOCIATES
[{Dept EE 8 ) 82 Bath Street, Walsall WS1 3DE Phone 33652
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THEY AMAZED US!
MAYBE THEY'LL
AMAZE YoU!

... when you read the claims made for
the new pickup armby Transcriptions of
ireland. So we checked them out. Read
our test report in the interest-packed
August issue of Audio.

ALSO

What you need to know about FM aerials
Six top complete-system buys
Tuner/amplifiers put through their paces
Vintage loudspeakers

Audio

AUGUST ISSUE 25p
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. better future

Budndeave

T LT R e

i

Tienbi gl

engineer a

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.I.LE.T. and we'll send you fuli 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 that really intercsts you? Without losing a
day’s pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . hut it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday T received a letter from the Institution informing that my
application for Associate Membership had been approved. | can honestly
say that this has been the best value for money 1 have ever obtained  a
view echoed by two colleagues who recently commeneed the course'.—
Student D.1.B., Yorks.

“Completing your course, meant going from a job T detested to a job
that T love, with unlimited prospects” —Student J.A.OQ. Dublin.

“My training with B.LET. quickly changed my caming capacity and,
in the next few wears, my earnings increased fourfold” —Student
C.C.P., Bucks.

AND OUT FOR YOURSELF

These letters—and there ate many more on file.at Aldermaston Court
~ speak of the rewards that come to the man who has given himself
the specialised know-how employers seck. There’s no surer way of
getting ahecad or of opening up new opportunitics for yourself. It
will cost you a stamp to find out how we can help you. Write to
B.L.E.T. Dept. 8EE(, Aldermaston Court, Reading RG7 4PF.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
&= about Radio &
Electronics
maintenance and
repairs for a spare
time income and

a career fora

better future.

}ﬁ— mm m=CUT OUT THIS COUPONemm s s s
Tick or state subject of interest.

l Past to address balow. I
MECHANICAL DRAUGHTSMANSHIP  A.R.T.Clerkof
Soclety of Instituteof Works a
Enginecrs— eering Comnstruction
AMSF.(Mecch) O Desisners Surveyors Insti-
Instituteof (AMLE.D.) n toge-LCSI 0O l
Engineers & neral CITY & GUILDS
Techniciang Draughtsmanshipll GencralBullding
{(AMILE) Elec. Draughts- ull branches) [m}
CITY & GUILDS magship r Heating & Vent: O
Gen, Mech. Eng. g Architectural Inst. Clerk of I
Maintenance Eng. Draughtsmanshipd MW ork_s a
Walding T Techmicat Site Surveying U
Gen. DieselEng. Lt Drawing O HeslthEngineer- I
Sheet Metal WorkD ing =]
Eng.Inspectlon O RADIO & TELE- Road Construc-
Eng. Melullurey O OMMUNICATIONS (100 ioies o
I ELEGTRICAL & %ﬁi\;&a%?mDs. Estimates [¢] I
ELEGTRONIG Electironios - Hydraulics a
Society of CITY & GUILDS StructaralEng. O
Lnﬁigee tb‘!cc y n ZLelecoms. fal I
OITY & GUILDS Gen.Radlo&TV - GENERAL
Gen. Electrical R‘;il A Toai Bl Agricultural Enz.0
Engineering a] JAmateurs . Couneilof Ens.
Eiectrical _ Bxamm o eing 5 Institutions T O I
installasions O T forvicrng 0 EamScence O
Electrical Maths 11 gojonr TV 5 Flastics a
g?mpul.;{ - I
COLIONICS AUTOMOBILE & Supplementary
T H A -
I EleotronteEns. D AERONAUTIGAL coierses for Nat.
& Electronics %sg‘i)w l‘i:hQr the o Certificales.
with ki Motor IndusiTy
' taish ot AR 0
PROOUSTION © G SGUILDS -
PRODUCT
1astitute of Cost AutoEng. C G.C.E
& Management Gen. AutoEng. L 0
Acctnts, o Motor Mechanics U | — choose from
Computer AutoDiesel Eng. L i O GR?
I Programming 0O i%{rﬁf{. M'l;:.en'lc. E |58 &°A
WOrks M’ . 0O +ro Engi- H
Workedoent 3 necrinsCerts, O level subjects.
Gen. Production Gen. AeroEns. O
g, [s]
Estimating & CONSTRUCTYIONAL
Planning 0 Societvof 3
Storckeeping [0 Enginecrs— Coaching for many
I Management A.MSE (Civ.) 0O erams. including
Kills O Instituteof Build- C&G
I Quality Control O ing—L.LO.B. a

POST TODAY FOR A
BETTER TOMORROW

I ToB.LE.T., Dept. BEE0]

Q
] Aldermaston Court, Reading RG7 4PF

NAM

Block C;niuls Plcasc

|ADDRESS e

I OTHER SUBJECTS. o

Aeeredited by €. 4.CC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOG '

N |
BEEO]

i

AGE ..

MNemnder of 1.BC.C. |

tnbillshed approximately the Lhint Frblay of cach month by JTPC Magazines Ltd., Ficetway Honse. Furriogdon Strest, London, E.C.1 3AD. Printed in England by Index Printees Lud.,
Punstable, Beds, Snle Agenta for Australla and New Zealand —Gordon & Goteh (A8in) Ltd. South Africa—Ceulral News Agency Ltd. Publisher's Subscription Hate {inclnding postace):
For one vear ta any part of the world £2-05. Everyday Slectronles is sold subject Lu the following conditiuns, namely that it shall not. without Lhe wrillen consent of the Poblishers first

given, by lent. resokl, hired ont or olhcrwise disposedd of by way of Trude at more than suc recomminled selling price shown on Lhe cover,

and that it ahall not be Ieat. resold or hired oot

ar otherwise disposcd of in a mubilated condition or in any wauthorised eover by way of Trade, or wilixed t0 or a< part of any publicatiou ur advertising, |iiarary or piclorial matter

whatsotver.



You pay less
YAT with Henry's
Low Prices

of satisfied customers.
ince 1517 x

low ficld transformer. Fibre
Glass PC Panel, complets chassis
work. Now available builtand tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDO#2:NATE FEATURES — DEVELOPED BY

TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones
spcket, separate treble, bass, volume and balance
controls, scratch and rumb!afl:ars, monofstareo
switch, input selector; Mag. P.U., Radio Tuner.,

Aux. Can be altered for Mic., Tape, Tape-head, etc.

Canseructinnal details Ref. No.

30p. Distributed by Henry's chroughout UK. FREE—Teak eabiner with complate kit i

(+ VAT + 50p
£55 oucarrlnackmn)
as illustraced.

(4 YAT 4-50p
carr fpacking)

:,‘:;:.£28.5

Now built and used by thousands

slim design overall size in cab-
23" ~, 6.1C’s, 10
cransistors, sgabilisers Gardners

or built
and tested

BUILD THE

TEXAN

20 4+ 20 WATT IC

e

DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transisters — Up to date
Brochures on request

BUILD THE
NEW

HENELEC
STEREO FM TUNER

2. complecely new high stability stereo

FM tuner. Features variable capacity
Features STEREO AMPLIFIER diode tuning. stabiliser power
As featured by 1upply. IC Decodar, high gain

EARN YOURSELF EASY
MONEY, WITH PORTABLE
DISCO EQUIPMENT

DISCO MINI A completa portable
disco, fitted mixer/preamp, 2 decks all

X
WECCA KELLY f

SPEAKERS

1872
ﬁw-—-—-*_

low noise. IF stages. LED indica-
tors. Tuning meter, AFC, aasy
to construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC, reak
cabinet, ete. Available s a

kit to build or ready built.
Overall size 8% x 23~ x 64”. Pro-
duced to give high performance
with a realistic price. (Parts list and
constructional detsils Ref, No, 5 30p).

Henry's are acle distributors UK and Europe.

Practical Wireless

or buile

it price £21:00 (4 vam s frared £24.95 (4 vam

LIVING SOUND LOW NOISE TOP QUAEITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERMATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.

-{ ALL POST PAID LESS THAN ¥ REC. PRICES COMPLETE
WITH LIBRARY CASES

3 for 6 for 10 for

== ce0 £1-10 | £1-98 | £3-00
Cop  £1-46 | 22-80 | £4-60

C120 £1-80 | £3-45 | £5-45

Quantity and trade enquiries, invited

facilities. £98-50 LEARN A LANGUAGE—<complete with phrase
As above but with Slider Concrols £118-50 book. German — French — Spanish —
§00 watt amplifier for above £49-50 tealian £1-36 per course. £5 for any 4.
S?’L 0 \;rltt mixerfamplifier with o 12 wate sgeasker’vageez;r
siider cantrols £6% - systems. ass/Midrobe . w =
o 50 watt mixer/amplifier £49- a'-g and M:Imle: Domed Hiu o Lo COST HI FI SPEAKERS

100 100 wate mixerfamplifier £5T -5 radnmr plus crossover
DISCO AMP |00 wart mixerfamplifier €73-00 | per pair of systems (carr./packg. 40p) g:lEﬁ'l‘}'- ong'!‘lSl "
Northcourt: or built into veneered cabinets, size 18 x 0 xh s DIRErAng o g anea ey

400 40 wart mlxcrllmp £7:50 | 12x 6}* £19-50 pair (carr. £1}. (P20 s ol L

weatt_mixer 'a .
£2-20 each or £4-00 pair.
DISCO HleRIPREAHPLIFIERS
gODPLlﬁ(:r up to A-I?D) wart ampllfers) T HI-F] TAPE Tgsghlrg’v?)«‘?fn Twin Tweerers 3, 8 or
rotary controls,

SDLll(slud'ercontrols) £58-50 E ™JIPMENT e 2;5 w;n Bcc’yh;:;: Clo Tweeter
DISCO VvOX (slider =ntrols) the 350 20“‘ °cr T per D“B”' 15 ohit
complece disco preamp . U.K.'s largest range with 350120 vare Cloalizeeceniiord| Sehns
?bjuvc OO P < rganpl flech on £49-50 f:::':"';:'":ﬁ::‘“"i:?;“ * Polished wood cahinet £4-80 past 35p.
DJ30L Mk Il 3 channel 3kw sound to stack lists on request (Ref. Ne. I7) 8 ohms full ranga (post 20p)

ight £36-00 Phone 01-402-4736 for Barclay[Access FR4 4‘." 5 watt 4:75
DJ3I0L Mk Il slider controls £45-50 Card. Direct orders and latest prices. FR&5 637 10 watt £6-30
3]} DdlgchLlTE as 30L-2 plus variable ) FRA& a* 15 watt “-“
speed flashes E F ? x 6" 15 watt d 2
Carlsbore Reverberation Unit t44-00 | TRANSISTORS/SEMI- BRA;gS & MID RANGE—8 ohms (post 20p) ;
Disco anti-feedback microphaene £11-95 | CONDUCTORS AA|2 5~ 15 wate £3-75
Colt 150 watt liquid wheel projector £23'50 U.K."s | P licaci 8llo 54" 15 warx £7-20
150 ware QI liquid wheel projector  £50-00 S .”s argest range nrwe"YAiIPP '5"3"- B200 8” 15 w:tt £8-50
150 watt QI casseree wheel projectar £50-00 ET‘ q“‘dm'l':)& '“T‘mu r‘so gl d BI39/2 137 x 8% 30 wat £13-78
Spare Effects and liquid casserras larga Eorgianagiaduer s fengui e lingira TWEETERS AND caossovzas (pest 20p)
range of patterns £6-00 Lazest stock lizt {(Ref. Mo, 36) in¢luding 2006 (Obiate 8 or 15 6hms £2-10
s-/m:h anundt\:heels ggg valvas on request. E"z';.\rﬁ ;g watt g ohm ﬁég
Arious cassettes . wate ohms. &
Mini spot bank fitted 3 lamps 12-95 JOSTY KITS ¥} EF £5-50
Aute Trilite (mini with flashers) £17-00 | NOW IN STOCK Axcent 100 30 watt 8 ohms £5-52
Bubblemaker with liguid £22-50 | ot stodk list JOsTY K4 og lka.SkHzc?Jo g'{g
MIXERS/MICS/SPEAKERS/LIGHTING SN7. Hz var. Cjo 3
U.K.’s largest range of Disco Lighting. AT 1} Gt (e SPEAKER KITS (carr_ etc. 35p)
FREE STOCK LIST REF. No. I8 ON Ehe £ s e snos g::;
AKG /RESLO /D] / CARLSBOROJEAGLE | NEW EDIELE Iy gl
CHASSIE AND COmPLETE SrE ker | SINCLAIR PROJECT 80 DOVEDALE 3 50 watt £51-50 pair
CHASSIS AND COMPLETE SPE KER
SYSTEMS,  MEGAPHONES, = TURN- REE Ek3 £78.00 bar
TABLES, PUBLIC ADDRESS COM- LS b

CERAMIC FILTERS

10:7 MHz Ceramic filters now in stock 40d
per pair.

All prices earr. paid (UK} (VAT EXTRA)
BarclaycardjAccess call, write or phone your
order 0[—723-6963—usy terms for callers

s &

Stereo PreAmplifier
Audjo Filter Unit
Z40 15 Watt Ampli

Z60 25 Watt Amplifier
PZ5 Mod. for | or 2 Z40

PZ6 Mod. (S Tab) |
PZ8 Mod. (5 Tab) |

TRANSFORMER FOR PZ8

NEW FM TUNER
STEREQ DE!

All items post paid.

ULATOR

BUILD YDURSELF A POCKET C

A complete kir, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
thats the Sinclair Cambridge pocker calculator
from Henry's. Some of the many featurcs in¢clude

‘g:i interface chip, thick-film resistor pack. printed
fiar £5-45 circuit board, clectronie componen:s pack.

£5-95 Size 43* long x 2% wide x 37

£4-98 Free of charge with the kit for the more advanced
or 2 Z40 £7-98 zechneologist is 8 32-pagc booklet explaining how
or 2 Z60 £7-98 to calculate Logs. Tangents. Sines ctc.

£3-95 SPECIAL OFFER

ase aiabie £49-98

ready to use. + VAT.

cooer  ‘His £1 3 6

+ VAT.

10% VAT to be added to all orders. Export sup pTie
without notice. E& O E. ALWAYS BARGAlNS FOR CALLERS.

EDGWARE ROAD, LONDON W2

Prices and descriptions correct at time of precof. Subject to change

104 Burnt Oak Broadway. Burnt Oak. Edgwaze 01.952 7402 HiFy

Sca pagae 424
of this magazine

604.406 Electronic Components and Equipmont 01-402 8381 | Al masl to

309 PA ~ Disco - Lighting High Power Sound 01-723 6963 303 Edgware Road,
303 Bargamns Store {Callers only) London W2 1BwW
Home and Car Entertainmeni Centres London and branches now open, A/I siores open 8 am fo
120 Shafresbury Avenue. London W1 01-537 5692 & pm sis days a weck
Tape Equipment
Cistount Stock List
Frec at all stores

190-154 Station Road, Harrow. M:ddlesex 01.863 7788/3
354-356 Edgweare Road, Londan W2 01-402 5854 '4736
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