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meet the prgggg&g
S
‘INVADER’ \NsTRUMENTS
Precision instruments supplied with standard detachable

copper chisel face bits. Standard temp. 360°C at 19/23/27
1watts Special temps. from 250°C/410°C.

| For perfection
in soldering
L1076 L646
BIT SIZE 1/4" BtT SIZE 3/16"
6.34 mm Dia. 4.75 mm Dia.
27 watts. 23 watts.
£2-18 £212

L706 —
BIT SIZE 1/8” F|
3.2 mm Dia. /
19 watts.

£1:96

Don’t take chances.
We don't. All our
ADCOLA Instruments
are of impeccable qual-
 ity. You can depend
'on ADCOLA day afterday.
That's whytheyrescpopu-
lar.You get good service ...
reliability...from our famous
'thermallycontrolledADCOLA
‘Element and the tough steel
construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

OLA PRODUCTS ITD. ADCOLA KDUSE GAUDEN ROAD LONDON.SW4 6LH
Postagepacking paid on orders over£2. under £2.add £0-10
Madels'required, . 5520 Sules 29
Enclasing P/0or chegue for
‘Name
Address

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your local
stockist. They caome in a wide variety of configurations,
and in cases of difficulty can be ordered DIRECT from
the Rendar factory.

h 3

ud

- plugs in bath »y
-sockeat bodies in high melting

Standard, mini and sub-miniature sizes . .
screened and unscresned versions . .
point thermoplastic . . . several unique features (some protected by UK
and US Patents) .. . Post Office and NATO specifications,

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

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

RENDAR®

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

OUR PRICE

+ié0p P. & P. £10-50
THIS NEW L8 RADIO. No leas than
3 VEF BANDS. Aireeatt

Transmissions, Pop Pxnbu. Taxis,
Ambu&m Local Badio, Continental and
BBC., VHF Stations plus fascinatiog
Pablic Service Tr-.umman.: we are not afowad to meation!
Even TV sound in certsin areas. FLUS A SPECIAL
WEATHER-BAND. Frequency ranges: MW540-1600 FHZ, FM85—
108MHZ, Alrband 108-145 KH.Z 'I[F 145-175MHZ, 23 acrm-
conductors—12 trausistors, 11 diodes and
control. 31° telescopic aerial. Huns off mains AC 230/250 valts or off 4 U"’
batteries, or use re-chargeable nickel alkali ctll. Finished in strong lcather
grained case with carrying handle. Alpprox size 104" % 64" x 33, v;%%?
u.ntu Special magnetic D
%’u‘m!l Limited qnantity only from Merktyme. Fnll, guaranteed,

£28 95

OUR

Tune into the world with this amazing
PRICE A trul;

ly £xp
n and l ka A2
lt.unl:se stec] trim. Looka good anywhere, Uae
elther as a partable with standard batieries or
plag it directly into 220-240 voit domestic
mains supply. 14 Transistors; 8 diodes;
. Internai ferrite rod
antenns  pius telescopic aerial.
3eparatc tone, volume and tuning
controls with push-button telactors
for the 3 WAVEBANDS. Complete

with Hi-Fl1 earphone for

listening. Frequency ranges: Long ware
Medium Bo&—IBOaKcs.

com-
1 unit
with

FM/VHF 88-108Mca.
PUBLIC SERVICE BANDS 135-174Mcs Fully

guaranteed.

N.B.—The Ministry of Pont & Telecommunicotions has pointed out that a
l!tem:a {nol generally cvailable to the public) @3 required for reception of frans-
misrions by Fire 8rigade, Alrevaft, Shipping, efe.

(Dapt, ED4), 372 EDGWARE EOAD,

ARKTYME S~ 0 i o W

2 non-6 pIn




HOME RADID (Components) Lid.
Dept. EE, 234-240 London Road,
Mitcham GR4 3HD. 01648 8422

pio =

When you think
of COMPONENTS
think of HOME RADIQ soxeonenrs

Some things-in life are just about inseparable—eggs and bacon, sausage and mash, Tweedle
Dum and Tweedle Dee! Think of one and you think 6f the other. That's how thousands of radio
and electronic enthusiasts think of Components and Home Radio Ltd. When they need the first
they automatically contact the second. They simply flip through their Home Radioc Catalogue,

POST THIS locate the items they need and telephone or post their arder.

coupou if you have not yet experienced the simplicity and satisfaction of linking Components and Home
Sx Radio, why not make a start now? First of all you'll need the catalogue . .. in its 315 pages are

Wlth your listed more than 8,000 components. over 1,500 of them iliusirated. Every copy contains 10 vouchers,

cheque or each worth 5p when used as instructed.

¥05t78l|] order The catalogue costs 70p including postage and packing. Drop us aline or use coupon below.
or-fuop :

It would help us considerably it we

knew whether this was your first Home 24-hour
Radio Components Catalogue. It it is, Phone
please ptace a tick in the box. Service.
P S s e e \J W e R W S S S G N A S S o Rll'lg %
i This is my first H.R. Components Catalogue [] 2 01-648 8422
| ]
] Name..... T S R : ﬁ ] Ask for
i i details of
i AdGress .o z F'e,:e[:!c . our Credit
i capitais i Account
- AT 0 Service.
HOME RADIO (Components) LTD. The pri <
) 3 price of 70p applies only t tal
| Dept. EE 234-240 London Road, Mitcham CR4 3HD | by customers in the U.K. a’:l{' t?) cBaFgggaudedr»rep:srgz‘ased
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SHPRTWAVE BUILD 5 RADIO AND ELECTRONIC ORGAN FIND BURIED TREASURE?
TRAMNSISTOR ELECTRONIC PROJECTS el £3_25 Transistorised Treasure Locator
RADIO 94 LA 3 This fally portable transis-
only Don't confuse 1 3 torised metal Jocator detects
B X N in R 7| and teacks down buried metal
o Amazing Radio Construe- eleetronie organs iAat objects—jt eignals exact locs-
£2'75 tion set! Become a radio g:‘uﬂ" Blow air over mouth-organ ggxeruda ete. 8_-,? :gotl;:nmﬂh“l;:n:d
expert for £2-45. A com- v iransistorieed. SELF CONTAINED transistor radio  which i
Anjone from 9years plete Home Radlko Coarse. P&Uﬁ%?mpﬂﬂfz ﬁ?ﬂ;h;:m inside —no connections needed.

ap can follow the
step-by-stcp. €33y a1
ABC tu)ly flusirated In-
structlons. No soldeTing necessary. o0

Rusgis, Africs, Switserland, ste.
Experience thrills of worid wide vews, sport,
music, ete. Eavesdrop on nnuwual broad-
casts, Uses PP3battery. Sizconly 3° x4§°

x 13° Only 22-76 + 200 p. & p. Kit includes  gq5 gyira msus. (i
oo

cabinet, screws, imstructions, ele. ( arts

| 22

76 stations logged o%srgdheﬂal in 30 mins. — e

No experience 16eded.  7yray, ploy * Silens Fight™, playAuld Lang
Parts iocluding Syne: efe. ete. You have the
3 of buliding it h

thrill and

slmple inst

for each design. Tilus- ﬂfcﬁf:t«“ 1"‘"“50‘;‘"' L il
-, < Organ. BRI -
trated step-by-step PADS,  ppngy OF RLECTROMICS NEEDED. N

{ required) (parts available
1 4erin] v m

jstore, loudsp

available separciely).

INGENIOUS ELECTRONIC
SLEEP JNDUCER

ORLY _ READY BUILT & TESTED
. CUTS OUT NOISE POL- 3 e
£3 25 LUTI0N—800THES YOUR TREASURE LOCATOR Eav
NERVES! Don't under- MODULE =

CAN'TSLEEP estimate the pses of this fan- % =
AT NIGHTS ! tastic new denign —the OELY. £4 95 ] i
DO YOU 'RELAX ATRON is basically a ~
WAEKE T pink noise generator. Besides FULLTY._ =
1% THE NIGET AND CAK'T GET OFF being ablc to mask ont TRANSIS-
TO SLEEP. AGAIN? WOULD TYOU extrancous cawanted sounds, TORISED PRIK-

0 BE GENTLY SOOTHED OFF it his other very interesting TED OIRCUIT

LIKE Only

TO SATIBFYING SLEEP EVERY NIGHT? properties. Far instance, T METAL DETEC-

Then build this Ingenions electronic pleep many people find & rainstorm TOR MODULR. Ready built

fnducer. {4 even stopa by itself 10 you don'd myateriotialy relaxing.

Jurre 1o worry aboul il being on all night! The part of this &
il ¥ d il audio- directiy

wu' 1y repeated— drops

freq s,
bat s time gocs on the sound gradually IF Y

2245 + 20p p- & 1.

SOOTHE Y
RELAX WIT

RELAXATRON

OUR MERVES,
H THIS AMAZING

standard bettery (part

, Bimple as ABC to make,  OFLY TR : el
personal phone, kuohs, screWs, nyonc over mine years con bulid it easily i £2. ground ~Noknow-
necd,  Presentation box ome short svening following ike fully illugirated,
flep-bystep, simple insiructions. ONLY 3 5 *

26p o & p. for Kit, including case, nutz, buill with eate in one shorl ewening by anpbody

e ion insteot r PR TA ( of age upwards, with the

GOLD, SILVER,
€oiNs, JEWELLERY,
CHAROLOGICAL PIECES

lcdge of radip ot elec-
troujica reguired. Com  de

clesr, eaxy 10 follow, step-by-step. fully

bacomes less and less —until they eventually TRACTING SURROGXDINGS. IF YOU —penetrates

cease altogether, the effeet (1 kas on people  HAVE TROUBLR CONCENTRATING, 1P water, ete.—EABILY LOCATE

ig amazingly cery similor fo hypnosis- A con: YOU FEEL TENSED, UNABLE TO RE- (C}OLD. 8ILYER,

trol is providad for adjusting the length of

LAX—then butid this fantastic

"
Have all the pleasure of making it

. 2 1ATRe and tested—inst plug in a PP3 battery and
ling of well'being ean be “phones and It"® working.

to Lhe sound of falling rain- screw handle on mid
well known type of pink noise PORTABLE TREASURE

Put il In 3 case,
F0U BAVE A with them when they have to take nerve
¥ LOCATOR EASILY ripping decisions in emcrgencies—Tune into
O WORK IN NOISY OR DIS- WORTH ABOUT £20! ,Eaﬂhthnl};‘senmr;x the internatlonal distress frequeney, Covers

)‘mn"!ﬂ il d_Enstructions—Uses standard PP3
B, with an excHing gift for romecne.  battery. Mo soldering  necessary.  Ki

it
includes nots, screws, wire, etc.” ONLY

[ 7 3 o s
~Find buried treasure with this £2-85 + 25p p. & p. (Sectiunal handic s
iMustrated 95p extra)

- available
wepdraicly, Made up looks worth £15.

lesdrop on the exciting world
of Rircraft Communications
V.H.F. AIRCRAFT BAND OXLT
CONVERTOR 5285

JETPLAKES. Egresdrop on
exciling eroas talk bebween pilols,
ground approach coutrol, air-
port iower, Hear for yoursell
the disciplined colees hiding
tenseneis on talk dowms. Be

the alrcraft frequency band imcluding

aznd.
3 COINS, HEATHROW, GATWICK, LUTON. RING-

JEWELLERY. HISTOR]- WAY, PRESTWICE, ETC. ETC. CLEAR AS
AL RELICS, BURIED FIPFS. ETC. BELL. i istori

Belaxatron.
times, eic, &ll transisior, can be built by Onec used yon will never want to be without Sigpals exact location by “'beep” pitch Inmrument can e duill by anyone over nine

anyone orer 12 years of age in about two #t-TAEE IT A}

RE. Usés xtan- incressin

near burled metallic in under {wo howrs. No soldeting necessary.

K &8
homrs.  No knowledge of electronics ar radio dard PP3 batteries {curtent used s0 gmall objects. So sengitive il will defect eeriain Fully illustrated simple instroctions take you

needed. Extremely aimple, easy-to~follow, thal batlery fife fn almost sheli-life). CAN bjects burled SEVERAL
step-by-step, fuily llustrated fustructions BE BASILY BUILT BY ANYONE OVER 12 GEOUND! GIVES CLEAR SIGNAL ON All you do is extend rod serial, place close
YEARS OF AGE using our unlquc. stop-hy- ONE COTN  £4-85 + a30p cam. elc. to any ordinary medium wave radio (even

stzaled plans. No soldering (High quality Danish Stethoscope head- tiny pottables). MO COXNECTIONS WHAT-

fncluded. Na soldaring mecessary. Works off
tandard halbteries. 1 teal

¥
Qize only 3” x 437 x 1i"—take lt anywhere. Decessary.
Kit Incindes easc, nuts, wire. screws, ete. of crrstal Dphones.

step, Inlly il

All parts including case, a piir phones 2275 extra if required.)

Components, nats, EXAMINE AT HOME FOR 7 DAYS. YOUR 20p p- & p. for kit inciuding case. nuts.
MONEY REPUNDED IN FULLTF KOT 100% ocrews. wire, cte. etc. (parts avallabie

&

SEND £3-25 4 25p p- & - (party avaiiable screwn, wire, ete. 1o soldering. 9)
geparataly). L £2-75--25p p- & p. Parls available reparately. DELIGHTED.

CONCORD ELECTRONICS LTD. (EE9U) 12,

OW olep-by-step. Upes standard PES battery.

EVER NEEDED. SEND ONLY £2-85 +

Archer Street,-London, W.1.

- —

 INSTRUNENTAL
AUDIO
EFFECTS

SUPER 'FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM &v BATTERY (not supplied).
ALL. COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-60 post paid.

CREATE "PHASE’ EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YoU TO CREATE PHASE

EFFECT AT THE TURN OF A KNOB. OPER-
H ATES FROM 9y BATTERY (not supplled)

COMPLETE KIT OF COMPONENTS wITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2:60 post paid.

MAIL ORDER ONLY.
S.AE. ALL ENGUIRIES.

DABAR
ELECTRONIC
PRODUCTS

832, LICHFIELD STREET,
WALSALL, STAFFS. w31 102

IS

Vary the strength
of your lighting witha

fTGH

= é— =

-

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normai
light switch and is connected up in exactly the
sam¢ way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains volrages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interferance suppression:

600 Watt  £3-20. Kit Form £2-70
300 Wate - £2-70. Kit Form £2-20

All plus 10p post and packing.
Please tend CW.O. to: -

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

570

As supolied to H.M. Gavernment Departments.

b ey

T.V.'s T.V.'s T.V.'s
COLOUR SETS

Guaranteed working from £125.
(Also some not working)

+4 Channel 19in UHF T.V.'s Despatch ad
tasted, and in full workinz arder. €20,

s19in Slimline, only requires tJHF tuner for
BRC2, untested, complete, £8. -
*As above but with UHF tuner. £12.

«2 Channel 19in 1i0” tube, untested, £5
(Carriage £1-50 extra ail models).

~ GY-NORMOUS
RADIO BARGAINS!

42 types, superhets, with push-pull output te
internal foudspeakcr. Supplicd completa with
earphone and batteries.

Type A—Very neat lizele set, still only £1 -50-+
p. & p. 20p. Including carrying case, instruction
sheert, etc.

Type C—large portable radio as sold nation-
ally. AM. and F.M. coverage (Yes F.M.—
88-103 MHz). Herizontal pointer tuming scale.
Operates from own dry batteries or a.c. mains
from internal translormer isolared power pack,
with provision for rechargeable ¢clizs (not
supplied). £8 4+ p. & p. 50p.

All these sets are BRAND NEW and complete
in manufacturers original cartond, bue may
requirc slight attention—hence bargain prices
—cheaper than kits!

CASSETTE RECORD/PLAYER. Leather-
ette case, complere with cassette, mic. & stand,
batteries ctc. £i2-80 + p. & p. 55p. -

=C 120 Cassectes. Top gualicy. 75p 4+ p. & p.

Tip-
SUMIKS
Dept. E.E.
7 High Street
Langley, Warley, Worcs.
Callers Welcome

Everyday Electronics, September 1972



Project605

the new simple
way toassemble
inclair high fidelity
modules

For saveral years now you have been able to assemble your own high fidelity system
to world beating standards using Stnclair modules. We have progressivaly improved
these technically but hitherto the method of assembly at your end has remained the
same — there has been no alternative to a soldering iron. Now for those who prefer
not o solder. there is an alternative - Project 605.

In one neat package you can now obtain the four basic Project 60 modules plus a
fitth compiately new one — Masiterlink — which contains all the input sockets and
oulput components you previously bought separately. Also in the Project 605 pack
are all the inter-connecting leads, cut to length and fitted at each end with plugs
avhich clip straight onto the modules, eliminating soldering completely. The pack
contains everything you need to build a complete 3G watt sterec amplifier together
with & clear well Hlustrated Instruction Bock. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together — the work
of a few minutes.

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

Buarantee If within 3 months of purchasig Project 805 diractly Irom ws, you are dissatistied with it we will refund yoor
mongy at ance. Each module is quaranteed to wark perfectly and should any defect arisy in normat use wa will
service i a1 ooce and withut any £0st 10 you whatsnever pravided 1hal it is returned to os within 2 years of the
purchase dtc. Thers will be & smail charge lor service thereaftes. Mo charge for postage by surtace maii, Air-mail
charged at cost.

— g — |

Sinclair Radionics Lid., London Road.,
St. lves, Huntingdonshire PE17 4HJ.
Telephane: St. Ives (04806) 4311

Everuday Electronics, September 1972

Specifications

ngut-—SOwaus music power {10 watts per channel B.M.S. into
3.

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

Signal to noise ratio — Betier than 70dB.

Distortion — better than 0.2% under ali conditions.

Controls — Press buttons for on-off. P.LL, radio and aux. Treble
+15 10 —15 dB at 10 kHz. Bass +15 10 —15 dB at 100 Hz.
Volume. Sterco Balance.

Channel matching within 1¢B.

Front panel — brushed aluminium with black knobs.

Project B0S comprises Sterco 8O pre-amp/control
unit. two Z2-30 power amplifiers, P2-5 power supply e
unit, the unique new Masterlink, leads and instruc- £2 9 9 5
tions manual complete in one pack. Post free [

To SINCLAIR RADION{CS LTD., ST. IVES, HURTINGUONSHIRE PE174HJ |
Ptoase send Project 605 postfree E] Datails and list of stockists [:[

Name o - o o BB P - EE

Address




YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.

KEMPSTON HARDWICK,

MESISTORS
lw iskra high atabilicy carbon fi

BEDFORD.

tm—very low no.leus construction.

W Mullard CR2S carbon filmn—very small body size 7-5 x 2-5mm. sW 2%

Electrosil TR5.
Power Values Price

watts Tolerance Range available 1-99 100 4
+ 5% 4’75—2-2"(2 E24 1-0p 0-8p
T 10% 3-3MO-10MQ El2 1-0p 0-8p
i T 2% 16Q-1M E24 3-5p 3-0p
+ 10% 102-3-90 El2 1-0p 0-8p
i % 4-70-1MQ Ei2 1-0p  0-Bp
10%, 100 El2 4p 5-5p

Quantity price applies for any zelection. Ignore fractions on toral order.

DEVELOPMENT PACK
05 wate 5%, Iskra resistors 5 off
EI2 pack 325 rasistors £2-40. E24

each vafue 4:7 o 1ML
pack 650 resistors £4-70.

POTENTIOMETERS

Single, 12p. Dual gang (stereo), 40p.

Carbon track 5kQ to 2M, log or linear (log 1 W, lin $¥¥).

40p. Single D.P. switch 24p.

Linear:

SKELETON PRESET POTENTIOMETERS
§00, 250, 50012 and decades to SM2. Horizontal or vertical P.C.

C.W.O. PLEASE.

components listed will be
t0p stamp appreciated.

POST AND PACKING,
PLEASE ADD 10p YO ORDERS UNDER f£1.

Catalogue which contains data sheets for mose of the

OPEN ALL DAY SATURDAYS

sent free on request.

MULLARD POLYESTER CAPACITOhS €296 SERIES

400V: 0-00IuF, 0-001SAE, 0-001uF, 0 -0033uF, 0-0047uF,
0-0154F, 0-022uF, O onus 3p. 0-047uF, 0-068;:F, 0+ IuF, 4p-
0-33uF, 1lp. 0-47uF, 13

160V: 0-01uF, 0-015aF, 0 022:F, 0- 033#!!: a- Og;i-lF 0- 068‘.LF 3p. 0- luF 3{p. 0- |5uF,

41p. 0-22uF, 5p. 0-33pF, 6p. 0-47uF, £, ||p

HULLAIID POLYESTER CAPACITORS C180 SE
P.C. mounting: 0-0luF, le 0- OmF 3p. 0 0

H»p 0 luF 4p., 0- | 5uF, 0- 22A.LF 5P 0

|-5pF, 20p. 2:2uf, 24p.

0-47uF, B}p. 0-63uF, lip, | -0uF, 13p

24p. 0-0068uF, 0-01uF,
0-154F. 6p. 0-12uF, 7ip-

OuF 13p.
33uF, 0-047uF, 0-068uF

MYLAR FILM CAPACITORS 100V,
9:001F, 0-002uF, 0-003,F, 0-0IuF, 0.02uF

100pF to
24p- 0-04uF, 0-05aF, 0-06BuF, 0-1uF, 3ip.

CERAMIC DISC CAPACITORS

10,000pF, 2p each:

ELECTROLYTIC CAPACIT@RS—-HULLARb C416 SERIES

(=FJV) 10725, 40f2-5, 80/2-5, IGDR 5, 320J2-5, 500/1-5,
40014, 6-4/6-4, 25/6-4, 50/6- 4, 100/6-4. 200/6°4. 3206 4,
125/10,.206{ 10, %55“6 10{16, 20116, 40f16, 80Jig, 125

15725, 50
20/64, 32784.

. B14,32 (4. 6414, 1254, 250/4,

i6. 1
1740, 4140, BJ40, 16/40, 32140, 50!40 ’D 64l64

ép sach

4/10 l6[l0 32“0 64110
125 -4, 5725,
5!64 5164 10764

=

MULLARD C437 SERIES
100/40, 160725, 250 25016, 400/10, 640164

, 80
400716, 640[10, T2b0s4, 1000js 4. 16 12
1000J10, 1600/6-4, ﬁmns 1% 356164, 400/40,

014, 100012-5. 8o 100164, 160/40. 250
V5076, 50140, 30003 5. &a0i1e.

mounting (0-1 maznx]
Sub-mmluure 0-1W, 5p each. Miniature 0- 25W &p each. 1%;‘1‘0 2500164, 4000/2-5. 18p: 640!1‘5. 320014, Iooona.
TRANSISTORS ELECTROLYTIC CAPACITORS Miniature P:C. mountin 5 h
ACIGT 15p | BClO7 i BFI?5  iSp ; OCS! 12p § 2N3703 128 - 1 B (2 LX2im
ACizs 120 |BCICE 12 Biveo 1ib| ocab 126 | 2n3704 13p | WRIV): 10112, 50013, 100/12, 200/i2, 5[25, 1072, 25/25, 100/25.
ACI27 I2p | BCI0S 10p{ BFYS1 ‘22p| OCP7i 40p|2N3705 I2p -
AEE? E: gg:? :gp Egg 22p 20:;;529 ?gp ;:;;867 :lzp YEROBOARD o ol JACK PLUGS AND SOCKETS
A 8 P 1 P 5 . T -
ACI32 12p|BCI49 13p | OCI6 45p | 2N2645 60p [2N3708 10p | 24x 32 225 S 7 leesrcag g stled B S R Sy ace iR e
ADI40 8CIS7 13p| Q 45p | 2N2926R 9p | 2N3709 11p | 2kx 5 24p 2Ip | Stereo screened 35p 3-5mm screcned 13p
ADis| 33p|BCIS8 13p | OC35  45p | 2N29260 9p [2N3710 1l1p| 3ix3} 24p 210 | Sesnaard sockec ABo et -t ee ot an
ADis2 36p | BCIS9 13p | OC4Z  12p { 2N2926Y 9p |2N371! 1lp| 33x5 28p 28p | Srarca socket 185 3-Smm sacker i
AFI14 20p | BDI3] 75p | OC44  12p| IN2926G J0p | 2N4062 12p | 17x2 75p sTp R
AEllS 20 |BDI32 73| OCAS  12p | 2N303: 33p ZTXx302 15p [ 17x33% 1000 78p | D-LN. P S AND SOCKEYS _
AFII6 BFI75 32p | OCT0  12p | 2N3055 60p | ZTXS500 16p [ 17 x 5 (plain) — 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240° 6 pin
AFLI7  20p BFIB} 15p | oc;i lzp-%ug;g l:-gp ‘H“xsoz 3 I6p :;xi} (p:.,n) — &0p fl.:::, kﬁf::gfefsp,mem
AG1S JB_P_ _BFW EDLES e B 3 2}:‘(5*(531::?) = ‘ﬁ: 6 way screened cable 22p/metre
2 ol < =
ZENER DIODES LINEAR 1c': (Dil..) piLsoeker | XA o, Hb e
400mW 59, 33V to 30V, I5p. {709 50p 50p | 14 and 16 pin ] Spot face cutter  42p 4p | BATTERY ELIMINATOR £1-50
710 5UP 743 50p “97 Pkt 30 pins 20p 20p maifs power supp[y Same size as PPY battery.
| DIOBES THERMISTORS ‘
RECTIFIER SIGNAL 1
i i 12507 17 20 | OAes 70 | YAI05SS I5p VAI0665 15p VAIOT7 15p R53  £1-35
BZY10 800V &A 280 | OA90 5p
BZY(3 200V 6A 20p | OA91 5p | cOMPACT c:ussmss—m PLASTIC LIBRARY BOX
1N4001 50V 1A 7p | OAX2 7o &5p ci20  ssp
R I R 175 z —
A :
: : - - ! 20 = Y P | LARGE (CAN) ELECTROLYTICS
BRUSHED ALUMINIUM PANELS e Sl L 5 R
12in x 8in=2%p: 12in x Hin=10p; %in x 2in=Tp. 25004F 50V 58p 4500.:F a5y  £).68
- 2500,F 64V BOp S000uF 50y £1:10
SLIDER POTENTIOMETERS 2800uF 100V £3-60 :
B&mm x Ime x 16mm, length of track 59mm. -
SINGLE 10K, 25K. 100K log. or lin. 40p. gq:ﬁur: von:pcz TUBULAR g‘sr?crrol:s_l ,000 vouo o =
. or lin. 60p. = p
DUAL GANG, 10X + 10X etc. log. erlin. 60p o - 144 O-II-LF Vo

KNOB FOR ABOVE 12p.

FRONT PANEL 65p

18 Gauge panel 12” x 4" with slots cut for use with slider pots. Grey or mat
bhack finish complete with fixings for 4 pots.

0-47uF Lp

POLYSTYRENE CAPACITORS 160Y 24%
10pF to 1,000pF E12 Series values 4p each.

=

HIGH FIDELITY

peenless LOUDSPEAKERS

. Acclaimed by the Experts

Chassis Units {Dual Cone.

Coaxial, Woofers, Tweeters,
etc.) plus Multi-unit systems
in Kit Form from Scandin-
avia’s largest manufacturer.

Matching
Cabinet Kits
also available.

P.F. & A.R. Helme Ltd. (Dept EE9 )
Summerbridge: Harrogate HG3 4DR
Yorks. Tel Darley 279 (STD 0423-72)

TE-R-LO-C-KI-N-G
PI.ASTIC STORAGE DRAWERS
W

Newesr, neatésit
system  ever de-
vised for ::crmi
small parts an
components @ re-
sistors, capacitors,
diodes, transis-
tors, etc.  Rigid
plastic unies, in-

terlock :oge:her

in wertical and Ulsw“m
herizontal _com-

binations. Trans-

parent plastic ch
drawers have label

stors | removable

space dividers. Buiid up
any size cabinet for wall, bench or table top
SINGLE UNITS (5'81{-"!2*') £1-35 Dozen
DOUBLE UNITS £2-25 Dozen 5
TREBLE (3D} £2-35 for 8

DOUEBLE TREBLE 2 draws in ona outgr case (6D2) £3.65
for3 extra large size (6D1) £3-30 for 8

PLUS QUANTITY DISCOUNTS! Order £5 and over Deducs 5% in the £ Order
£10and over Deduce 74% in the £. Order £20 and over Deduct 10% in the £.

I!'
gl
1II i

i
I

ost.[Carr.: Add 35p to all ordcrs under £5. Orders over £5 PIPIC free.
Zd (Dcpr. EE9) 124 CRICKLEWOOD
BROADWAY, LONDON N.W 2
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BlI-PRE-PAK

MPLETE TELEPHONES
FRE CATAI.OGUE

EX. G.P.O. NORMAL

HOUSEHOLD TYPE OUR VERY POPULAR 3p TRANSISTORS

ONLY 95p TVPE -8 ENF Sivcom, placde encapaviacion. e
POST & PACKING 35p EACH L S e T e RECTIFIERS,
W];ﬂ'sfﬂo'f,i(?'ﬁg FULLY TESTED AND MARKED o Mo
Guaranteed in working order. SEMICONDUCTORS CIRCUITS,

ONLY 50p = FUSPRSEAK

POST & PACKING I3p

-1
ACI28 a-15 | oCI7I -2
ACIT6 0-18 | OC00 -18
ACYL? 0-20 | OCII 15
AF11% 030 | IN1302-3 15
AFI186 020 | INI04S 1”7
AF139 0-30 | INEI0ET -0 RELAYS FOR
BCIS4 0-20 | IN1106-3 -
TESTED AND GUARANTEED P.ll(Si acior s-lo| 2n38IEET @ 8 VARll,CiUPS TYPES £1
81 4 Phowe Cells, Sun Batceries. sCios 0-1g | 2Na4L .
= 4 TSV 0 v dmi alp reias om0 ] Tranmi cou.oun'riizf‘l”ﬂﬁ SUTFUT
e ke e Tl T ) oy BCI48 9-10 | Transistors L P
Rl amen et 50p BC169 0.1z 08 o e SMCIT R N S EO R E RSN
e —— BFI94 o-1% 4 esigned (o give when used with PL30Y
L TT 10 a.:::!::;mhu mixed Cypes sop BF2M4 0-20 | OC2S 025 and PY500 valves. As removed from colour
- s == r_sT BEYSO 015 | OCI8 0-15 recuivers ac the factory.
R c1ITOrs., PP . C
T B et P Bsvas e joci el “°:“°:,,ng,“"‘23,
Ha - “Mixed Resistors. Approx, I . ocC3s a:37 T
4250 Do, Sterhy et 0P ESd7 el s 5 Quonity i=10 1050 S0+
W 4D s T AR Hixed 50p psY29 013 | AUYIOQ 118 88105 Vanarp Diodes. 10p Bp ép
, types and values, BSY9SA o-10 TS0 Cregd U ',,,':';ZL ulinesed ' s 4
e 4 SV e 50p ocal o-15 | 2H30SS L) Matched Sews [=OCH and e
i 180Q PiV. 1 amp. plastic s OCH4 ©-13 | Diodes 2-OC45'%. Per Set. 25 20, 15
HY T3 OCP7! Lsht  Uight Senafvive EQ ocds L asis OAI7 Gold-Bonded Dicdes, &
Photo Transistor %P oc7 0-10 | OATS 8-07 Marked and Tested 3 2
3 ocn 0-10 | OA7Y 807 Lt e Lol L
HI2 50 HNKTIS5/259 Germ. diodes, sop o 4 i-watt Zener Diodes 7-5,
S0 brand new stock desrance o il ML QT 30,36 43 Volts - Sp dp 3
©C200/1/2)3 PNP Silical ' : 18ware Zener Diodes 5.1,
R O e hos ek sop oce) o-18 | iNg1s o-0s 82, |1, i3, 16, 24, 30,

100 Yoits W0p 17p 15p
Micro Switches, §/P, C;O 25p 20p ISp

HI0 9 [ Wau Zeacr Dicder ‘5o‘p
.= 20 l-amp Bridge Rec’s 25-volt 259 22p 120p

HMixed Voluages & B—43V.
IS |y Mixed Diodes, Geem. Gald
HIS )00 [igl, e e Sma S0P
Unmarked.

INTEGRATED CIRCUETS

F.E.T. PRICE

= Teae o s SL403D Audio Amp..3- Wi 2-00 -p5 1-830
T 232;."5‘.'“:“?;;"2" T Sﬂp = ¢ E;.w qur;FAl::. “: 2 i
1 e ates, Factory Marke

UNMARKED UNTESTED PACKS BREAKTHROUGH !! Teaced by AEL . 10p  #p' " 2p

J. K. Flip-Fiops Factory,
Marked and Tested by
AEL 20p ap  15p

SN7490 Decade Counter 50p 40p
UL914 Dual 2 IfP Gate 405 ::: p

This field effect transistor is th
2N3823 in a plastic encapsulation
coded as 3823E. It is also an excel-

B46 |5 Germanmm E;odu 5_0p

Min. glass vy

' jects
5700 I.?:,::'.::;f‘;ﬁ;’ i 50p

Geem. T lent replacement for the 2N3819.
¢[00 2:::2"3"’0“3” A‘;ﬁ"‘ 50p Datz sheet supplied with device. ls-ag(gos-r DUAL INLINE I.C.
S e 4 h,

r 50 IN9I4 and IN9I6 ryp“ Asag ;ol_? ;DOE ::::' e 1sp = :2 ::: g:: :: :2; ::::
R e 5tp BOOKS
B ?GNWGA',,BS:?_S_A'_“; = V\::hh;f Baoohk';’r :rl:zkr.inn of Refersnce and
L 1] 50 ermaniym Trinsistors P N in se
P M e oEE 50p A CROSS HATCH GENERATOR Dhems g b o of cur ool s

40 B s Tope P FOR £3.50 ! ! ! Substituzes: 499

This includes many thousands of British

U.S.A., European and C.V. equivalents.
Postage and Packing 21p.

The |liffe Radio Yalve & Transistor

Data Book 9ch Edition: 5p

E.licen Stud Recufiers, EO
T A A

oo S
HET30 T S0p

YES, a campleta kit of parts including Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction

Hie 8 Experimenters’ Pak of ; 50 and reliability. Thisis a projcctin the S¢ptember Characteristics of 3,000 valves and tubaes,
e - edition of Practical Television. 4500 Transhitors, Diodes, Rectifiers and

Integrated Cirtuits.

This complete kit of parts costs Send for iists of these English publications.

£3.50, post paid.
A MUST for Colour T_V. Alignment,

e R o
BYI26 'l’weScI Rectiflars
- HIO 20 .,m.’:;.‘ncnm I. sop
PNP, G .
S et e o S0P

-
1 T O O 1 [

I Plcoxe send me the FREE Bi-Pre-Pok Catalogos I

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

Full of Shor: Lead Semiconductors & Electronic
Components, approx. 170. Y¥e puarances at
lease 30 really high qual"ty factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Chart pplicd to give zome
information on the Transistors.
Please ask for Fak P.1. Only 500,

10p P & P on this Pak. QVERSEAS ADD EXTRA FOR POSTAGE

£1 each | N R

DEPT. E, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX S50 9DF
BI-PRE-PAK LTD 0o oo oo

NAME.. e ccoirarsinans e

MAKE A REY COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsulated block will turn any
O-ImA mecer into a linear and
accurate rev, counter for an
ear with pormal coil ignition
systerm,

ADDRESS ..

l MiNIMUM ORDER 50p. CASH WITH ORDER I
FLEASE. Add {0p post and packing par order
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A3TATions pgyp TSN
4 R K 5
FOUR op mm'm:!f?‘

“MAGIC E_‘{E"!u;ﬁng
ecatu
: NSISTOR .
TAT‘JAD DIODES! ‘
WAVEBANDS: B
STANDARD £ ONG and MEDIUM

Pl 5SHORT WAVEBANDS B
ULTRA SHORT WAVES Q-3

(V.HEANENNY) RADIOS!

prodoced b t
ASTRAD 17 and SEE that the
Rugians have dope it all XOW!
This one supersedes all earlier
Madeis! It will probably make your
present radio seemn tike a ‘crystal
et Complete with  optional
batiery eliminator for  both
battery and mains usel We're

almoss giving them sway at ooly £20-75—a fraction of today's Russiarn price! Compare
performance with £30 radios! *Refund if not astoonded. Black and clirome fpish
fariy, set in Cabinet built case—ronstrucied of fine Russian hardwood in beactitnl
Teak Venssr finish—preveats vibration, enxures swester tone than ever! Volume
controlied from a whisper to m roar. Wider band spread, lov “pin-point” sation
selectioz’ Flus “MAGIC EYE" tuning leval indicator for nltra periect tnning pensitivity!
Yes, the Russians have surpamed themscives, proving again their fanlastic ability in
Ap. and satellite commnunications. Yes. EVERY WAVEBAND instantly at. your
fingertipe Incloding Standard Long. Medium, Short and Ultra Short Waves to cover the
four corners ol the all normmal issions. VHF, AM, FM, MW, LW,
TUSW, plus local snd new stations 0ot yet tioal, and {rom al] over the
world' Expensive YURRET side control waveband sele¢tion anit (ae nsed
on cxpeosive TValh Every waveband clicks into position, incredible easc of tapingl
Genuine push-pull outpit! ONJOFF sclune and scparate Treble and Ba=s tone
controls for utter perfection of tonel Prass-button illumination! Take It anywhere—
Tuns on batterics on through battery eliminator from 220{240v. AC mains supply.
Internal ferrite rod plus built-in “‘rotatahlc” telescopic acrial extending to 3%ina.
approx. Its also s fabulons CAR BADIO. Can be used throvch extension amplifier,
tape recorder or public address. SIZE 14 x 10} x 4}ins. approx. Made to give years of
periact sarvice. T.K. facilities and apares available for sears to-oomc) With WRITTEN
G'TEE, mangal with Instructions and ¢lrcuit disgram. ONLY 220-75 (with mains/
battery eliminstor £1-48 extra). BOX, POST, ETC., 50p. *BUT WAIT. Ior only 55p
sxtrs you get the “COMPUTERISED” WORLD TUNING GUIDE. (it enables yon ta
time, plopoint and get i the whole world over—it even lets yoo know
when $0 tune Into the T.E. when abrosd}. PLUS “longlife™ batteries, PLUS earphone
for persons) listeoing. (Sorry—We cannol change these new radics for any earlier
model purchaced). SHOPEETUNITIES FOR BARGAINS! Send today or call

SAVE £20-25 NOW!
w5 SOLDSTATE T e
BATFERY/MAINS AC Thogn

VHF AMEM raDIO

and CASSETTE
TAPE RECORDER
8 PLAYER

Letest sensation in tho world of sound! Fabulous
VEF, AX/FM Radio AND Cassette Tape Recorder
& Player cambined & it runs off batteries o mains.
{Plug in the 220/240v. AC hine cord). Record and
play back anything, anywhere! Even tape direct
from the Badlo as you listea! RECOMMENDED RETAIL PRICE GEECINELY 544!
WE OFFEE AT ALMOST HALF PRICE! Wonderful fcatures: “%_ Press-botton
Feyboard Control Panel oz latest MASTER SWITCH CONTROL! % “MAQIC EYE”
Visual Battery i level indicatof or bulit-in_sutomatic Lavellsr!
% Sepazate ON/OFF and HI-LO volume controls’ 4 Heawy daty built-in speaker!
Earphone {for 1 listeuing or “monitoring’") and extension speakez sockets!
% Bemote eonttol microphons! s Bili-mn swivel telescoplc extensicn aerial (24in
approx.)} Magnifcently made ess¢ with carry handls, (DESIGNB VARY §LIGHTLY.)
Takes standard 30, 60, #¢ or 120-minnte Cassette Tapes obtainable everywhere}).
The boilt-in tall circglt VEF, AM/FM Radic gives superd clarity of tone, ncredible
_statlon selection. Rotating Selector Dial—gtt all local and regional atatlons in every
part of the country plus B.R.C. National, VEF. Ficks Dp dorzens of foreign atations.
Fabulons in ear! You cauid pay more for a Car Radio or Car Caseette player ALONEL
22375, CARR. ETC. 35p. With instructions, remote control microphona with onfol
Switch and atand. WRITTES G'TEE. BOSTS: Batteries and Casselte fupe 25p.

EEji1, 164 UXBRIDGE RD.
SHOPERTUNITIES LTD' ESIhephlerd'su B?ash Graen},

LONDON, WI2 8AQ (Thurs {, Fri. 7). Also 37 High Holborn,
t.ondon, WCI (Thur. 7). Both storex open Monday to Saturday 9-6.

574

gspk

quite simply-the best
RESlSTbRs = l

FULL RANGE OF iSKRA CARBON FILM RESISTORS
1S W (rauge &7 ohms to 470K) Iskra Ministure High Stability carbo®

1p each Mlm Rcaistors with negligible noi®®
} Wand } W (rangt 47 ohms to factor.
10 Meg») - : each All Resistors + 5% {exccpt valucs

1 W (mange 47 ohms to 10 Meg) | over i-7 Meg). These Heslstors are even
each Jower in price than most 10% and older
S W {range 47 ohmg to lgplleug carbon ¢OMPORition types
oac

PRE-SET POTENTIOMETERS
Standard waiues of pre-sets from 100 ohms to 5 Meg.
Standard/mipiature  ...... 7p each Sob-ministure . . .o-c e ‘S5p cach

SIEMENS PROFESSIONAL CAPACITORS
POLYCARBONATE AND POLYESTER  ELECTROLYTIC

Voltage Capacitance Trice Yaoltage Capitance Price
100+ 03 pF Ep 10v 3 uF 7
100+ 015 uF 8p 1y 470 uP 11p
100w 0-22 &p | 16v 47 4F 7P
100+ 0-33 pF 9 25v 10LF 7
100v 047 uF 10p 25v 100 uf o
100~ 0-68 uF 15p 2v 230 P 1lp
230 001 pP Sp 2o 470 uF 14p
o 0015 uk 5p Sy 1000 uF
250v 0022 uF 5p 25w 2200 uF 42p
o507 0-033 1F 6p 35 47 u¥ 7
230v 0-047 8p 3o 120 uFP 14p
250v iF 69 100v 16 uF 8p
v 0l uF &p 100+ 20 uF 9p

100w 47 uf 14p

SPECIAL INTRODUCTORY OFFER

FRE with all orders value £5 or over
we will give absolutely ffee one
GSPK P.C. Kit for making your cwn

printed circuits (normal retail prica £9-85).
Humry! Offer valid for limited period only.

SEMICONDUCTORS

Here ace just & few examplés of out LOW Semlconductor pricas. . . . . Many
more semicons avaiizble all af equally sensational prices .. . . . NOW.

1= - 1+ 254 +1 25+
ACE27 245 2 BRZY83C 22p 2l
ACI1I8 19 189 Series E12 24p 32lp
AC1i6 iz 132 3-7v-30-0v) 10p  EP 6p 5p
ACYI8 p 1o NEKT210 24p 19p 8 Sp
ADI6L #p  25p NKTZ11 24p 19p 70 6p
AD162 2y 2p SET212 24p 1l9p 8p 77
AF1 28p 25 NKT213 24p 19p 1o0p 8p
BC107 e 3p NET214 18p TP 12p 1Up
BCHOS 8p k] NET218 24p 19p 18p lép

gp | NKT219 S4p 19 4 %

BCI47 8p 7 | NETR3 28p 18p 1%p
BCi48 Sp <P = 224 21p 18p 2ip 20D
BC149 p  7p | NRT242 14p 12p I Hp 13
BCYi0 14p 1l3p NETM3 Slp 15p ldp
BCY 1 20p 18p NET40L b6p 20p 28p
RBCY2 14p 12p | NKT402 75p 59p 24p
BDY20 olp 73D I NET402 ¢p 50p 19p 18p
BFX29 24p 23p NET433 41p 33 220 Zlp
BrX30 gdp p | OAd7 Bp  &p 17p  Itp
BFY50 igp 18p OATH 6 4%  47p
BFTYSL 18p 17p 0490 5p ap 2N3055 §ip
BFY53 18p 18p ocTo 1% 12p | (BD1IG)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE :
Switcheés Cnmprehensive range of N.8.F. Toguie gwlitcher and Rotarv Water switch
kita (to coable ¥ou to make your cien swilch to pour own specifcation).

Copper laminate and all materlals available to make your own printed cirenit, boards.
Lampa and holders for every resui . Ready Built Circnits and Modnles.
Freezer and Cleaner acrosol sprays.

Jack Plugs and socketa

Varjety of speciality products.

All arders value £2 or over post free. Other orders please add 10p ¢ & p. We
only 6!l new products—de not confuse with 'seconds' of surplus . stock.
Because of our keen prices we ragrot the prices apply to U.K. and B.F.P.O.
addresses only. Please fil in the coupon and send with 10p {refundable on
otdering} for catalogue.

i

L To GSPX (SALES) LIMITED, Dept. E.E.

CALLERS Head Office, Hookstone Park, Hamogate, Yorhshire,

WELCOME HG2 7BU. r
MON. T o e P AR - VU s S |
TO | i
FRI. !I Address .. o I
i 1 et E\ i

e e —S——
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together,

tuboos o urat5 )
unisounb

anew concept in stereo

o The whole system is complete including superb cabinets in simulated teak—
just simply screw together the components and you save pounds!

Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Plus the big {3” x 8" EMI twin cone speakers ready for
mounting in their elegant cabinets which simply need screwing & gluing

Easy to follow step-by-step instructions guide you quickly and effortlessly
to taking the wraps off truly realistic stereo sound. ¢2g

complete plus
£2-80 p. & p.
Diamond Stylus £1-25 extra
= Power output : 4 watts per

channel into B ohms
THv|[c

cartridge). Stereo Head-

phones with adapter £4

Input : 120 mV (for ceramic

See below for address.

1 you prefer, you can b
pre-zmplifier, power supply/dual power amplifier,
and contro! panak—by themselves for only £6-95.
P. & P. 50p extra. Their overali specification is the ===
same as shown for the complete Uniscund conscie =
using the highly efficient f.C. monolithic power chips to ensure 4
very low distortion at all power levels, correct operation in ali
ambient temperatures, full power over the audio spectrum.
See below for address.

the three modufes—

THE PULLMAN PB

PUSH BUTTON

GAR RADIO KIT

Apart from the cutput stage, which is an integrated circuit,
the only other electronic components that need soldering
ara some capacitors, resistors, etc. The kit includes a pre-
built RF tuner unit, and fully modulised 1F stages which are
pre-aligned before despatch. As well as electronic compo-
nents, this kit also contalns 2 diamond-spun aluminium
knobs, elegant matching front panel, dial, washers, screws
and wire.

The Pullman PB is suitable for
12 volt working on both negative
and positive earth vehicles, It
covers the full medium and long
wave bands. Four push-buttons
for medlum wave, one for long
wave. It Is permeability tuned

PRICE ONLY

£2.00+ ceosor

8 ohm spesier
Eu_th baffle an£d| 50 +
ixing strips, £1- & p 25
l_p'bn%Fge g:b:'c:u;ht w?:h f!e lfit

® Car aerial £1-25 p.p-

Everyday Electronics, September 1972

o =

if you can solder

{1 on printed circuit
{ board, you can

build this
push-button

car radiokit.
It's simple-
just follow the

and sturdily constructed. Out-
put is a full 2:5 watts Into an 8
ohm speaker. But the Pullman
PB will aperate into any loud-
spaakerfrom8to15 ohms. Power
consumption is less than 1 amp.
* Circuit diagram and comprehensive
instructions 50p, free with parts.

Radio & TV Components (Acton)Led,
2IE High Street, Acton, London W3 6NG.
323 Edgware Road, London W1

step-hy-step
instructions

Mait Orders to Acton.
Terms C.W.0, 3
All enquiries S.AE. Goods not

rR|[THv

despatched cutside U.K_
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STEREO AND MOND oot
or r N
g \\\\/@\

el
)
24
otor board 3im.

\
v s w1 Ay
below molor board fjin.

with STEREC and MOXO XTAL £8'75 Poat 25p.
PLE ﬂ-"s Post 25p.

A

E(S DE-LUXE 3 WATT AMPLIFIER. Ready made tested.

Printed circuli. Pentode valve ELS4, 3 eatts ontpnt

Taons and volume controle. Metal rectifier. Complete with
two knobe, oatput trsndormer and high

£4 Post

25p.

pcdnr_mn.nce loudspes ket.

ﬂ.uwnu 50-12,000 cpx. Sensitivity 300mV

R.CS. PORTABLE PLAYER CABINET

Really smart appearance with space for B.C.8. Amplifiers
and mest modern autochangers, Sizs 18 x 156 x 8in.
Wetal fittings. Carryinz bandle. Popnlar £4 Port
Colours. Two-totie Texine covered. 25p.

GARRARD DISCO DECK
TA Mk I

4 speeds. Plays sil
sises o! records. '
4 pole heavy duly RS
motor. in.  steel

turotable, Pieg In
besd complste with :

stereofmond cartridze. Adjusiable stylus pressure. Anto-
stop. Brown and Cream finish. AQ mains 110/240v.
Baso plats riza 12in. x BiD, Operating area 14in. x 12in.
Abova motor bosrd 3in., below motor board £ ] Fot
2tin. Ideal tor Home ‘Hi-Fi or Biscotheque. free.

GARRARD AUTOCHANGERS with Sonotooe Cartridees
Stereo and Mopo Sapphire. Model 1025 210.
Model 3500 Rterso and Mozo Aptochanger £14. Post 25p.

BSR JUNIOR SINGLE PLAYER £4-50
Turninble, 4-spoed motor and separats pick-np

goarantes. ACQ 200/250v.
Size 13k x 11if0.
Abore

R.C.S. STABILISED POWER PACK KITS
All parts and instructiens with Zaner Diode, Printed Circuit,
Bridze Rectifiars and Double Wound Mains Transformer
input £00/240v. AC. Output goltages avallable 6 or § or
12 or 15 or 1B or 20v. DC at 100mA or lest.

PLRASE STATE VOLTAGE REQUIRED, £2 POST
Detsils S.4.E. Size 3} x 1} % 13in. FREE

O B e e m—t————
GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Tdea! tor Mike, Tepe, F.Us GQoiter. Can_be uzed with
Bsttery 9-12v. or HT. line 200-300w. D.C. cperation.
Size 117 x 11" x 1-. Bespouse 25 c.p8. to 25 Xc/s. 288b gain.
Por use with valve of transistor equipment. 90 Posat
¥all instructions anpplied. Details S.A.E. P 10p

FEW TUBULAR ELECTROLYTICS | CAN TYPES
/as0y .. lp 250/25V .. l4p 50+ 50/3507_ .. 35
4/350¥ .. 14p|500/26V .. 20p 80+100/350¥ .. 58p
© 14p|200/25Y .. 35pla2 pa2;esov . 18p
155/100/50V _ .. A7p{32+32/450¥ .. &3p

&0p 8--8/450V .. 18p 350+ 507325V .. §0p
10p |8+ 16/450V .. 20p|32+32 32/350V 4%p
10p |18+ 14/4507V 25p 100+ 50 + 60/350V48p
100/ebV . 1op!32432,350V 25

LOW VOLTAGE ELECTROLYTICS

1.2 4. 5.8, 16, 25, 30. 50, 100, 800mF. 16¥. 10p

§00mE. 1£V. 15p; 25V. 20p; 5aV. S0p.

1000mF. 12V. 17p; 25V. 35p; SOV. 47p: 100V, 70p.
2000mF. 8Y. 2hp: 95V. 42p; S0V. 67n

9500mY¥. 50V. 62p; 3000mF. 2bV. 47p; BOV. 85p.
5000mP. 8V. 95p; 12V. 420 85V. 76p: 35V. 85p; 60V, 85p

o —
CERAMIC 1pF to 0-0LmE, 4p. Silvar Mica 2 to 5040;

4p.
PAPER 330V-0-1 4p. 0-5 135; 1mP 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p: 0-1 Bp; 0-25 8p; 0-47 250,

SILVER MICA. Close tolerance 1% $-2-500pF 8p; 500-2-200
pP 10p; 2,700-5.8000F 20p: 8,800pF-0-01, mfd 30p; esch.
TWIN GANG. “0-0” 208pF +176pF, §5p; Slow motion d‘nr:

ALL MODELS “BAKER SPEAEERS" IN STOUK

Hi-Fi 2] iniog 20 plans, er

data and cabic tahles. 42p Post Fres, :
-

——“—‘—_--_‘_——_—
BAKER [2in. MAJOR £
Lolado i,

30-14.500 c.px, 1.
double cone, wooler and
tweeter oOne  togsther
with s BAKER cerambo
magnet assembly having
s fiox density ol 14.000
gauss and & toisl flux of
145,000 Bazs
resonance 40 c.p.8. Ratad
20 watts. Voice colls
aoranrl"nahms.l'oalrzn

Hodule Xit, 30-17.060 €D3.

with  toeeter,  crozsOver-
baifls and
Jnstructio £11.50 g
PAKER BIG—SOUND” SPEAKERS
m‘Group 25' | *‘Group 35’ | 'Group 50"
{ach 12 fnch 15 inch
25 watt £7 | B £9) W £19
Sorgorl5chm | 3orBorl§obm ' 8 or 16 obm

e
TEAE HI-FI SPEAKER CARINETS. Flated wood front
For 1%in. or 10m. dls. spesker 203 18 x8in. £9. Poat 28p
For 15 X 8in, or Sin. speaker 1610 xin.  £3, Post 25p
For 10 x6ln. or Gin. apeaker 168 x Sin. £4. Post 25p
LOUDSPEAKER CABINET WADDING 18in, wide, 16p £t

GOODMANS &% in. Hi-Fl WOOFER
8 ohm, 10 wait. Large ceramic magnel.
Special Cambric cone surroond, Frequeney

Ei-Fi E

365+ 365 with 25+25pF. 50p; S00pF slow motlon,
45p: small 3-gang S00DF 21-60.

SHORT WAVE, SINGLE. 10pF 30p; 235pF 56p; S0pF 35p:
REOK FANEL INDICATORS 2507 AC/DC Red or Amber 20p.
RESESTORS. t wa } w., 20% Ip: 2 w. 5p 10 ohuy to 10 meg
HIGE STABILITY. } w. £%. 10 ohms to 1 mes., 10p.
Ditio 5% Prefarred valoes 10 ohms t0 10 mez., 40.
WIRE-WOUND RESISTORS 5 watt, 10 wait, 16 walt
10 ohms to 100K, 10p exch; 2} walt. 1 ohm io 8-8 ohms 10p.

HI-FI PIGE-UP CARTRIDGES, Dizmond LP/Steren
Stereo/Mozo 9TA £2-50. GPo4 £250: GP$S £2.00;

'VYOLUME CONTROLS

Bapphire Morio GPE1 £1:64: Powse-point LP/73. 69p.

E WOOFER AND
E.M.L TWEETER KIT

£5.75 zost 250
Comgprizing s fine axample of & Wooler
188 x Gfin. with & masgive Ceramic
Magnet, 440z, Ganss 13,000 lUpes.
Alomininm Cone c¢etnirs to improve
middle and top responsa. Also the EM.T.
Tweetsr 3tin. gquare has & special light-
weizht paper cone and magnet flux
10,000 Ynes. Crossover condenser included.
Impedance Standard .. 8 ohms

Usetul Responss
Bass Resonlnce -

SUITABLE ENCLOS'
MODERN TEAK DESIG

WETRAD P50—TRANSISTOR COILS

£9 POST 25p
)3

RA2W Ferrite Aarlal, . 72p Spare Cores . ...... D
. P50, ag . 33 Driver Trans. LFDT4.. 38p
Printed Cirenit, PCAL 58

J.B. Tuning Gang -..- 85p
Weyrad Booklsf 5

P5O/8 P OPTI =
Mnllard Parrite Rod 8 x 3in. 207, 6 x jin. 20p.

800nm Coax 4p. yd
BRITISH

Long spindles. Midzet Size
5 K. ohmsio 2 Meg. LOG or
LIN. L/5 15p. D.P. 25p.
SBTEREQ L8 55p. D.F. 76p-

AERIALITE
ATR, SPACED
40 yd. £140: o gl £2
FRINGE LOW LOSS |0, v

Edra S B.P. Transistor 25p | Tdeal 695 and aolon®, Ditio tapped sec. 14 7.2, 4, 4. 5. 63 v. i amp .. 80
A GENERAL PURPOSE LOW VOLTAGE. Tapped Octputs
R hEhEe Hem bR LD AL B8
1amp.. 8, 8,10, . 20, , 36, 40. 48, 80, 22"
HI-FI SPEAKERS £ amp. 6.8, 10, 12, 16, 18, 20, 24_30. 36_ 40, 48, 60. $3:25
Dual cone plasticised roll 5 amp. &,.8, 10, 12, 16, 18, 20. 24, 30, €. 40, 48, 60. 48-95
* gurround. Large coramic UTO THRANSFORMERS 115v. to 230v. or 230v. lo 118v.
magoet.  50-16.000 . 150w, £2-25 : 600w, £6-25; 7olw, £10; 100w, £14
Bass resonance ANSFOR. put 200/250v.
55 gny. B ohm {or 8 or 12v.. 1§ smp.. £1:50; 2 amp 41-80: 4 amg. £2-5C.
impsdance. [ 1 FULL WAVE ¥ CEARGER RECTIFIERS:
10 watts 8 or 129. outputs, 1} amp. 40p; 2 amp. 55p; 4 amp. 85p
muotic powel. LUCAS 2DS500 Bridge 70V 5 amp &L

DECCA DECCADEC GARRARD
MOTOR UNIT MKI |

single play Sterso
Mono Deram
franseription

Blas compensation.

Laboratory motol. - =
SPECIAL Post
PRICE £1 8'50 25p
METAL PLINTH & PLASTIC COVER
Cut out far most Gamard or
B.S.R. Will play with cover In £5'50
pcosmorll’.' It’l‘a‘::tlelt::sle?l:.
L: n T -

Antimagnetic. 12¢ x 144 x 74in. POST 25p
ALSO AVAILABLE IN S0LID HATURAL MAHOGANY
WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS 337525
250.0-250 80 mA. B3¥. AmIDD ... .ooaceaios £1-50
250-0-250 80 mA. 6:3y. 3-5a. 8:3v. 1a or bv. 2a. £2:50
350-0-850 50 mA. 6-3v. 3-58. 6:3v. 1o "zf" 2a. 2300

300-0-3007. 120mA.. 6:37. 42 C.T.; 8-3v. L..- %805
MINIATURE £00v. 200mA., 8-3v, 1o 21 x 2§ x%in. 75p
MIDGET 220¢. 45 8:3v. 2a. 23 x 2} x2in. 9

2in Op

BLANEK ALUMIRIUM A 18 5.w.g. 2in. sides. 7 X &in.
46p: 9 x 7in. 80p; 11 x 7in. 70p:18 x $in. 90p; 14 x 1lin.
#5p; 15 x 14in. 997; 11 x 3in. 80p; 16 x 1gin. £1.
ALUBINIMUM PANELS

4 18 s.w.g. 6 x 4in. 9p:8 x 8in. 15p:
14 x 8in. 18p; 10 % 7in, 19p; 12 x Sin. 20p; 12 x 8in 28p;
1§ x 8ip. 23p;14 X Pin.34p; 18 x 12in. 40p: 16 x 10in. 50p

1} inch DIAMETER WAVE-CHANGE BWITCHES 25p.

£p. 2-way. or 2 p 6-way 0r 3 p. 4-way 25peach. 1 p. 12-way.
or 4 p. 2~way, of 4 p. 3-way 250.
TOGGLE SWITCHES, sp. 15p; dp..18p: db. dt. R3p
“THE INSTANI” BULK TAPE
ERASER & HEAD DEMAGNETISER
£00/250v. A.C. Post
Leafst SAR £2-35 15p

HI-FI STOCKISTS

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

E.M.1. 131 x 8in.
LOUDSPEAKERS

With twin tweeters £4.25

and erossover, 10 wakt
Fost 15p

State 3 or 8 or 15 ohm.
1Az illustrated)
4 h !E'i.';%d h‘r:le: coué snd ecersmic
i{ magne wa
I8 Basa res., 45-60 D2, £2'75
Flux 10,000 geuss.
Post 15p

State 3 or 8 or 15 chm.

Teak Cabipet Size 18 x 10 X $in. Port 250
MINIMUM POST AND PACKING 15p

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open9—6p.m. (Wednsesdays 9—1t p.m.. Saturdays 9—5p-m-}

response 30-12,000 cps. 1deal P.A. Columns.
ete. ‘4

ELAC CONE TWEETER

The moviae coil diapheagm gived & £ood
radiation pattern to the hizher trequancias
and & smooth extenzlon of total responss
trom 1.000 cps to 18,000 cps. Slze 3} x
3} x 2in, deep. Ratlog 10 watts. 3 obm

or I8 ohm models. £|_90 ey
, Poi

SPRAKER COVERING MATERIALS. Samples Large 5.A.E
Horn Tweeters 2-16kc/e, 10W 8 obm or 15 ohm $£1-50.
De Luxe Hormn Twesters 2-13 Hofe, 18W, 15 ohm 33.
TWO-WAY 53000cps CROSSOVERS 8 or 8 or 15 ohm 85p.
BPECIAL OFFER! 80 obm 2iin.; £iin.: 35 ohm. 2in-; 3in.
ﬁchm.&l!:_dh.:aimdh.:ﬂ x4in ;8 x Sin. £| EACE
15 ohm. 3#in. dis ; 6 x&in.} 7 x4&in.; IYPE
3 ohm. 2iin. 3in. 5 xdin.

LOUDSPEAEERS P.M. 3 OHMS. 7 x 4in. £1-p5; 6}in. £1-507
8 x 5in. £1-80; 8 x £yin. 60p 8 in. £1-76: 10 x 8in. 1 90.
RICHARD ALLAN TWIX <COAE LOTDSPEAKERS.
Gin, dis. 4 watt; 10in. dia, 5 watt; 1Sin. dia 8 wstt
3 or 8 of 15 chm models £2:00 each. Poat 15p.

VALVE OUTEUT TRAKS. 25p; MIKR TRAXS. 50:1 25p.
% WATT MULTI-RATIO, 8. 8 sod 15 obms 80p. .

BAKER [00 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 Inpots speech and

mutie. Miring s,

Response 10-30,000 ops. Matches
all londspeskers. A0 200/250V.
Sapariie Treble and Bawus Controls.
Guarsnteed. Details B.AE.

BARGATH AM TUXER. Medinm Wave. £4_5'0
Traagistor Superhat. Ferelts aerial. 8 volt.

BARGAIN 4 CHARSFEL TRANSISTOR MOS0 NMIXER
Add musical highlights and sound effects o recordines.
‘Wil mix Microphone, records, tape aod tooer B‘SO
with separate contrels into single cutput. § volk

STEREO VERSION OF ABOVE £4-50

BARGAIN FM TUKER 33-108 Me/s Six Transistor, 9 volt
Printed Cizcoit. Calibrated slide dial tonink. £]2_50
Walnut Cabinet. Slze 7 x § x dloch

£8-85

PBARGAIN FM TUNER as above less cabinet

o aRGAIN 3 WATT AMPLIFIER. & Trassistor  £3.50
:E‘uh-Pu.ll Retdy bailt, with volume control- 97, 5 .

COAXIAL ‘PLUG 6p. PANEL EO0CKE(s 6p. LIKE 13p
OTUTLET BOXES, SURFACE OR PLUSH 23p.

BALARCED TWIN FEEDEES 5p 7d. 8¢ ohms or 300 ohma.
JACE SOCEET Std. apen-cirenit 14n, closed cizeadt 25p:
Chrome Laad Socket 4ap. Phono Piugs Sp. Phono Socket bp.
JACK PLUGE Std. Chrome 15p: 3-Swmm Chrome 14p. DIX
SOCKETS Chassis 3-pic 10p; b-pin 10p. DN SOCERTS Lead
2.pin 18p7 5-pip $5p. DIN PLUQS 2-pin 18p; G-pin 25p-
VALVE HOLDERS, 5p; CERAMIC §p; CANS bp.

e

E.M.1, TAPE MOTORS Post 16p.

180v. m'szw‘;'l.° Aucl.s_}&?rn? hrmp.m- 4 pole

135mA. Spin 187 % =
nstrated) £| 25

CALLERS WELCOME

Buses 50. 68, i57 Rail Sefhurst. Tel. 01-684-1665

Radio Books & Compensnt Lises 5p. Written guzrantee. {Export: Remit cash and extra postaga.)

Everyday Electronics, September 1972

| 576




Why take the risk?

of damageto expensive
transistors and integrated

® circuits, when soldering?

‘1 Use Antexlow-leakage

1}”\ solderingirons

| ' \ e -
[~ =asiie ModelX25 \Wy (%) Model [CCN s )

The Jeakage current of the NEW X25

is only a few microamps and cannot
harm the most delicate equipment ¥

even when soldered “live".
Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat-capacity

will easily “‘out-solder” any conventionally \ 4 other bits available

made 40 and 60 watt soldering irons, A\ A\’ 1/8~, 3/16" 1/4” and 1/16"
due to its unique construction advantages. \

% The 15 watt miniature model CCN.
W also has negligible leakage.
Test voitage 4000v. A.C.
Totally enclosed element in
ceramic shaft. Fitted
long-life iron-coated bit 3/32"

£

Fitted long-life iron-coated bit 1/8".
2 other bits available 3/32° and 3/16"".
PRICE: £1.75 (rec. retail)

Suitable for production work
and as a general purpose iron

Totally enclosed element in ceramic
and steel shaft Bits do not ““freeze”™

. PRICE: £1.80 (rec. retail)

OR Fitted with triple-coated,
{iron, nickel and
Chromium) bit 1/8”*

and can easily be removed

PRICE: £1 95 (rec retail)

MODEL
SKAKIT

MODEL €N

Miniature 15 watt soldering iron fitted 3/32° iron-
coated bit. Many other bits available from 1/16"" to
3/16". Voltages 240, 220, 110,50 or 24

PRICE: £1.70 (rec. retail)

MODEL CN2

Miniature 15 watt soldering iron fitted with nickel
plated bit 3/32°'. Voltages 240 or 220.

PRICE: £1.70 (rec. retail)

MODEL G

18 Watt miniature iron, fitted with long life iron-
coated bit 3/32”. Voltages 240,220 or 110.
PRICE. £1.83 (rec. retail)

A SELECTION OF OTHER SOLDERING EQUIPMENT

. contains 15 Watt miniature iron fitted

contains 15 Watt
miniature iron fitted with 3/16" bit,
2 spare bits 5/32 " and 3/32"

MODEL SK.2 KIT § o/ yoye) Poiserons

e - for connection 1o car battery. Packed in strong
" nlastic wallet with booklet "How to Solder.”

with 3/16"" bit, 2 spare bits 5/32"*
and 3/32, heat sink, solder, stand
and "How to Solder’’ booklet.

heat sink,
solder and
bookler ' How [
to Solder™ ~P

MODEL
MES. KIT Battery-operated 12v. 25 watt
iron fitted with 15" lead and 2 - heavy cilips

RICE £2.40

PRICE £1.95 |

Please send the ANTE X
colour caraiogue.

|:] Please send the following:

)

1 enclose cheque/P.O /Cash
{Gire No. 2581000}

From radio or electrical dealers, = E -
car accessory shops or, - NEME S =
in case of difficulty direct from:— =
ANTEX LTD. FREEPOST E otiLs T S =
{no stamp required} Plymouth —— ~——— e T -
Qu 1BR Tel: 0752 67377  _ . B gty 2 _,,Ey
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ELECTRICITY5vols)
ELECTRONICS(6vois)

BAS I C TELEVISION(@vois)

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

GUARANTEE

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

Ths scries

wlll be of @x-
ceptional valuse in
training mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT READERS SAY

I would like to say I am completely
satisfied with the wonderful manuals.
A.L.P. Buckingham.
I find these books are exactly what I have
been looking for: they explain everything
in perfect detail. H.W.R. Ponrefract.
These books make all other publications
oul of datc with their simplicity and
interest. J.W.R, Newhbury.
You can add my blessings to your already

-—---—--—-----—--——--1

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

Please find enclosed P.O./Chegue value £............

BASIC ELECTRICITY 5 parts £4-50 [J

BASIC ELECTRONICS 6 parts £5-40 []

BASIC TELEVISION 3 parts £3+60 ]
Tick Set(s) required. Prices include Postage and Packing.
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
NAMES e o B T A D A0 5L
BLOCK LETTERS
FULL POSTAL..

long list of praises about your Basic
publications. P.J.J. Rustingron.

 forfast,easy B.H. COMPONENT FACTORS LTD.
A . reliable soldering DEPT. P.E., P.0. BOX 18, LUTON, BEDS. LUl 15U
d 5 -__—___“_ d .- m—— a* &
% “Ersin Multicore Solder containg 5 cores ELECTROLYTIC CAPACITOR BARGAIN PACMP EACH
@ of non-corrgsive flux. instanily cleaning <1 c2 i Fr::

{ e G - il @ 2 S x ImF 15v 3 x ImF 4 50V
B “SCORE N @ .~ BOUER ?sef:'l‘,’"';g'd'sed Rugecestlio Calia 02 5 X 2mF v | 325 Gov | l0x25mF SOV
it ; R 4 x 6.4 sov | 3 x 10mF 50v | 6 x lOmE I5V
| 10 %X 25mF 25V 5 x 25mF 6 X 25mF 25V

AL F R M 4 X 50mE 10V 4 % 12mF Y 4 % mF 50V

i D EASY" D’USE L x |00mF 50V 3 X 500mf 10V 3 % 100mF 25V

l: l l ' . Eloctrolytic Capacitors 43p pF V
| Fit V. FLSLV; BLol4 30p 1000 50
CONSTRU Rs D|SPENSERS J W AT o We Y oo SEa0r0/10] RO %%p
1 1 ¢ alp 400 10 5p 15p 0.0] 30 3p
| | 25 2ip 500 10 5p MCI0X7__ €2 001 350 2p
1 o ks | S0 3p 500 12 8p Oic Ceramics 0.02 30 2p
Size b R OS2 500 25 1p pF 0.047 30 2p
H - 2 15 24p 640 10 8p 1 500 2p O.I 25 3p
{d [Savbit) 18swg. 25 5 3o 1060 3 B
o P olyaste
It 18p (illustrated) A D o 13T 100t omTean 2b e i
= 8 35 3p 1000 25 15p 25 750 2p 0.00]1 400 12p
| Size 19A 6 & 3p 1000 50 35 4o 750 2p 0.0 200 13Ip
- 80/40 Jo 15 3p 2000 12 10p €0 750 2p ©.068 160 3p
(Rt e 8 B a mxow oMo R i Sun o
i - P 3 L
It - 18swy. 18p J o 50 ;S 2200 25 30p lﬁ“ 730 %'; 3.4 160 4§=
: - = 6 15 0 75 4
Size 1 cartans all at 26p each | Size 15 Ssaemi e D S e IBMG'L;‘ S L
in 40/60, 60/40, (60/40 allay) §‘L 3 200 e 8288 type 1410076 PCY wire S X 10 yds  30p
P . = an
or Savbit alloys in 7 gauges. 22swg. 22p - 3% e i markes s iR loyds T 50p
= 5 4 all values, 2-13V  Gen. purpose switching .
2 50 3P 5peach digde 25 far 25p
50 10 3= 70V Neon wire ends 5 for 20p
50 50 7p  Semi- 1I':|ini:?ure Pusahzli\at_tg ISlIJ foAr 15,89
- - = ransiormer at ! -]
Model 3A. Strips insulation e O 10 SBC AP Mo ame
i 64 25 4p 2N708 Ip 4
fl'_Dm_ cahi? 24 ﬂe.x without 64 40 5p SNI203 $Tp MINIATURE R.F, CHOKES
= %, nicking wire.4 different 106 6 3p 2N3866 80p  0.22uH, 2.2:H, 12uH,
5 100 25 4p 2N3 60p |5uH . 8p each
= settings, 4&5BAspanner ends, 100 50 @8p BClO8 ilp —- cacd e
: LI = - 200 € 4p BCY30 25 Y- 5% Resistors Ip  each or
. round eutting edges Price 32p. 2% 6 BETS.  p leoMixs0p . e
Isa available. 250 10 4p BSX2] 16p TRANSISTOR EQUIVATENTS
NVEW eixe Models.  Price 58 z_5 e 9C% 2 SODK -2
i ¥ . P- EERHS: Cash with orée? P. & P. please add 10p for orders beiowblisl;
R 5 . A 7 : varseas extra Discount: £10—10%. All goods carry our money bac
: From l%leclncal.and Hardware Shops. tt unobtaindble. write t0: guarantae if not satisfied. We ha:e mapy components nat tisced,
Multicore Solders Ltd.. Hemel Hempstead, Herts. enquiries welcome. List 5p stamp. Trade enguiries welcome.
H - L i
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PREMIER 800
STEREO AMPLIFIER

PREMIER HI-Fi STEREO SYSTEMS

SYSTEM ‘““ONE”
Conslste of the Prernier 800 all tranaistar sterco amplificr, Garrard autof

manual record plaver unit fitted stereofmono cartridge with dia.mnmLJ
-ty]u.s and moun in teak nnhb plmul with cover and two matching teak b
finish and supplisal realy te !
plug in and ph}‘ The 860 amphner has an ontput of § il il
watts per channel with inputs for ceramic and magnetlc
pick-up. tape and tuner alse tape output socket and : I
hesdphone socket. Controls: Bazs, Treble, Volume, -
Balance, Selector. Monof
Sterso  switch. Headphone
socket. Power onbjoff, Black
Ieatherettc eabinet with alu-

£3500°

A truly high quality sterea 11Tl the front panel, Hire: =
SRy S Ul S ;,:‘f}‘,,’ 2t | 1zii x Bfin x 2lin. Carr. £1-75 ]
Distortion: 1% Outpul T edmCeéc;bm nom. Tapats 3
eavosisen t0 T, A- & Magnctic 4my, Ceraniic 100mY. SYSTEM “TWO” SYSTEM *‘THREE”
Tuner 100mV. Tape 100mV. Tapc oot 150mV. Din :
ock trots: L3 Treble. as above but with This cousists of ELINGER KC303 sterco amplilier giving 6 F R E E
wm‘il;c.m SR e SRt R s swlbl Gurrard BP25 Mk, TIX walts rms per channel with Bas, Treble, ¥olumc and
Stereo headphone socket. Attractive slim line deslgn n_':ld magnetic cart- :hhncr'.:a Oontrou.‘:npuu ém- !lxghn;:;c I:M &nénltc x{;}ck-un. LEADS
bine b alamini 1 L rdge. uner, tape in aud oul. Siereo phone socke arrard
‘s'tﬁ“lflﬁ‘-t:‘ﬁﬁu brex s SRS 8P25 Mk. III in teak finish plinth with cover and ftted AND PLUGS
a Sonotone ITAHCD dimmond stereo cartridge. A pur of SUPPLIED
ONLY £1 5 00 cae. s0p. HM# Speakers size 163° x 10}° 57 75 WITH ALL
Mk, 11 Version available with Teak Finish Cabinet. X 9" fitted XMI units comlﬂﬂe £1:75 SYSTEMS
£18-25_ Carr, 50p. Carr. £1-75 the matching systen.

METER BARGAINS
MODET, GT-80u MULTIMETER

A precision made pocket sized test
meter, Jdeslly suited for iesting elec-
tronic circuits or electronic apphiances.
Snpplied complste with test lead and
batteries. RANGES—DEC Voltages: 10
5@, 250, 1,000V (1.000 opV). AC Yok~
age: 10, 50, 250, 1,000V (1,0000pV)-
DC Current: LmA, 100mA_ Eesistance:
0-130K ohma. Decibel: —10 to +22db
{at AC 10V range) £2.47, P. & F. 25p.

MULTIMETER 20,000 O.P.V.

Features large easy-to-read meter, wide
choice of ranges. With test leads,
batterics and mannal. Size 447 x 317
x1°. RANGES D.C. Voitages 0-5-23-50-
250-500-2500v, A.C. Voitages 0—15-50~
100-500-1000v. T.C. Current: 0-50ud
9-5mA-250m A Resistanee : 06000 obms

Rogers Ravensbrook Il
Stereo Amplifier teak

Rogers Ravensbourne
Stereo Amplifier teak
Metrosound ST20E
Stereo Amplifier teak
Goldring G172

less cartridge
Garrard SP25 11l with
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Goldring G800 cartridge

Fl OFFERS
£38'50
£49-00
£25°50
£22-00
£15-00

GARRARTD SP25 MK
III SINGLE RECORD
PLAYER FITTED

SPECIAL OFFER!

MIDLAND MODEL 19-520
AM/FM STEREO TUNER AMPLIFIER

A iaatastic all solid atate stereo receiver at a realistic
price. Beautifully styled in slimline design cabinet.
Covera AM 5351635 kHz and FM §8—108 MHz with
bulit in stereo multiplex decoder. Input for ceramic
Phono. Output 2+ watts rms per chanpel. Controls:
Volwne, tone, balsnce, tuning AFC, stereo indicator.

Speaker impedance 4—8 ohm. 8izc 157 % 8& % x 5§°.
oNLY £25'00

HI-FI STEREO
HEADPHONES

Designed to the higheal
passible standard. Fitted
2iin. speaker units with
soft padded ear muffe.
Adjustable headband.

0-6 megohms (300 ohms and 30 Kuhmn.
al céutre wcale). Capacity: 10y to
0015, 00Tyt to -lul. Dedbels —20 to
+22dB. £4.80. P. & P. 23D,

TRIDGE, COMPLETE
IN TEAK PLINTH
WITH COVER.

Tot t price over £34.

PREMIER PRICE

£17-96

P.& P. 00D,

£29-50

WELLER “EXFPERT” SOLDER
GUN. Bavcs timée and simplifics
soldering in the hom# and sertice
dept. Twoposition trigger givesinstant

TS B 388 P Ak

==i:§\

Garrard APTé with =
G800, ready wired to §

- pin Din in plinth with 8 obms immpedancs. Com:
=sarkiman™ Soldering Irun. Liphtweight #° pencil bit. cover plete with 61t lead and
Idext for rcgular beneh use and aronnd the home. 23 atereo jack plug.
watts. 240 volt A.C. £1 50 P. & P. 160 Garrard AP76 £1 8.80 £9:470 7

less cartridge 25D,

VERITAS V-313 TAPE HEAD DEFLUXER
i A must for all tape users! Tape

Garrard 401

® 0 (] VERITAS V-149 MIXER
heads become permanently Transcription Unit £27 40 Battery npu;hd"‘-chmn:l audio mixer providing four
mﬁz‘edh with mmc&g‘:‘; List £40-15) i scparate inpuls. Size § x 3 x Zin. suitablc forcrystal miero-

phons low impedance micro-
phone, with  transformer,
radio, tape, ete. May. input
1-5v. Max. output 2-5v. Gain

Garrard 2025 T/C with
Stereo Ceramic Cartridga
Garrard 2025 T/C with

that preventas perfect recordings. Simply
applied to recording head the V313
avey head free of mngnctism. Cleans

£1-72 £8-50

xay tape bead i secondr P-&P 150 | Siereo Ceramic Cartridge £1 2.45 6 dB. Btandard jack pluz
EM.IL 13%8i ready wired in teak plinth ;uk“v?“ mp;'m’:.:"‘ml““
Hi.FI SPEAKERS | mchcover g |
: Pitt::d o '-'lhd"-"ﬁ::d? 2 Carriage and Insurance 60p extra any item. :gg%h £3 fgg&o £3.47 P& P lp
e sovenRitwork e CARTRIDGE BARGAINS!
O o Brant poung = | Gofdring GB0OM £5.00; G800 £5.50; GBUOE | GENUINE
£3_47 P. & P. 50p £950; SHURE M3ID £4.00; M44E £5.75; EMI~TAPE
M55E £6.50; M75EI £10.90. P.&P.10p | cOoMPACT
CASSETTES
& th)
“VERITONE” RECORDING TAPE T s
E¥SCTALLY MANUFACTURED m UsSA. FROM EXTRA STRONG IN LIBRARY
PRE_STRETCHED MATERIAL. QUALITY IS UNEQUALLED.
FENRIL[SED o ensure the most permanent base. Highly resistant to break- CASES

ag=. odstgre, heat, cold of humidity. High polished splice free finish. Smooth

C60 (List 71p) 58p
=g thronghout the ¢ntire audio range. Double wrapped-attractively boxed,

T= I 4500 POLYFSTER 37p DT8 5{- 1800 POLYEstR!.llz gmanMl‘E;‘S)mp

5=3 3i° 600’ POLYESTER S7p TT6 52 2400 POLYESTER 8187 5 =
r: F ? " ACETA 5p

Z%< :* 1200° POLYESTER 75 DT7 7° 2400° POLYESTER 21-35 1‘,’,5,,!:.!.1:? t:,f_,cuﬁ\,s fﬁﬂfj

P9 50 1200 ACBTATE 75p 7° 3600° POLYESTER £2:50 cs0 0N €120 PeP

=gr= $>O0LS §° 5p, 57, 51, 7" op. i 20p each 40p each 52p each 15D

Fom an! Packing 3° 5p, 5%, 58", Bp, 7* 10p (3 reels and over Post Free). | e300 vom iz penrtitls |/ (3 for Alp (3 for £1-91) (8 for £1-40)
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SURREPTITIOUS SURVEILLANCE

The term “umlawful surreptitious surveil-
lance” describes, most succinctly, the repugnant
anti-social practice of snooping or eavesdropping
upon private conversations with the aid of
technical devices. This subject has received
widespread attention recently following the
publication of the report by the Committee On
Privacy.

There is, however, another quite different form
of “surreptitious surveillance” that one can per-
form quite legitimately and without giving
offence to any innmocent party. This is in order
to protect one’s property or premises from unin-
vited *‘visitors”.

BURGLAR ALARM

It is a regrettable fact that intruder surveil-
lance systems are becoming increasingly neces-
sary items of equipment for the ordinary home,
just as for business premises.

There are of course many kinds of electronic
burglar alarms in existence and they utilise
various electronic properties in ‘order to detect
the presence of an intruder. Choice of a system
is not. always easy, and the environment in
which it is required to function can play a large
part in determining the effectiveness of a given
system.

This month’s burglar alarm design provides
an inexpensive yet effective form of protection
against the marauder. It exploits the sensitive-

Our October issue will be published on Friday, September 15

EDITOR F. E. BENNETT °
ART EDITOR |. D. POUNTNEY (]
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ness of certain semiconductor devices to quite
weak beams of invisible light (infra-red radia-
tion) and has a range adeguate for many pur-
poses. Another practical application of simple
electronics to meet a real and serious everyday
need.

EVENING CLASSES

Further proof of the spreading interest i
diy. electronics comes from the increasing
number of non-vocational courses dealing with
this subject, conducted up and down the coun-
try by local educational authorities. Many of
these courses combine instruction in basic
theory with practical demonstration, and also
offer opportunities for students to build simple
projects under expert guidance.

Evening courses start, generally, around mid-
September, so if you are interested in extending
your activities in this way during the coming
winter months make enquiries in your area
without delay. :

Local educational authorities who organise
non-vocational courses for adults are nsually res-
ponsive to genuine demands for specialist sub-
jects—providing a suitable instructor is at hand.

B. W. TERRELL B.Sc.
S. W, R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD

s
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We are always interested in réceiving readers’
news and views of all ifems concerning this
magazine and electronics in general; however
if you write to us for advice would you please
note the following. :

We are unable to provide assistance on sub-
jects not relating to published ariicles, and we
cannot undertake to answer letters that do not
include a s.a.e.
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Alarm

An alarm using an invisible, reflected
beam to detect intruders.
By V. S. Evans

mrs burglar alarm works on the principle

that when a “dark light” beam is intercup-

ted by a passing body, a power output is switched
on for up to one minute duration. This output
can be used as a direct power source for a small
light bulb, or a relay to operate an alarm system.

OPERATION

A miniature bulb supplies the beam, which
passes through a screen to filter out all the light
spectrum except infra-red. Although the beam
is now invisible it behaves like ordinary light
and is focused by a lens, over the distance
required. onto a mirror, where it is reflected
back onto a second lems focused on a light

Everyday Electronics, September 1972
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Fig: 1. Complete circuit diagram of the Infra-red Burglar Alarm.

The sensor generates current when the infra-
red beam is present, and this current is used to
keep open an electronic switch. When the path of
the beam is momentarily interrupted and cut
off from the semsor by an interposing body, the
sensor ceases to generate current and the elec-
tronic switch instantly closes, switching on
power at the output, to operate the chosen
alarm.

The switch remains closed, with the alarm
operating, for a pre-determined period of time,
then automatically opens and the system reverts
to the “on guard” state.

THE SENSOR

The beam sensor is a photo transistor (TR1)
which is actvally used as a photo diode, the
collector not being connected. This device pro-
duces a current of 100 micrcamps or so when
subjected to a simple light beam provided by LP1
as described above, This is sufficient to put a
negative bias on the base of TR2 thus holding it
in the “off”’ state until the current inducing beam
is withdrawn (see Fig. 1).

Although the interruption may be for only a
fraction of a second in duration it is sufficient
for TR2 to momentarily switch on and deliver
a pulse through C1 and D1} to the next stage—
the monostable. Preset VR1 and R1 are used to
set the level of standing current through TR2,
so that the small change actioned by TR1 will
switch TR2.

THE MONOSTABLE

The monostable is one of a class of circuits
known as multivibrators which change electroni-
cally between two states. The monostable, as its
name implies, is normally dormant in one state.
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If it is electromically activated into its second
state it will remain changed for a pre-deter
mined period of time and then automatically
return to its dormant state.

The circuit of the basic monostable is shown
in Fig. 2. It will be seen that TR3 is ““on” due to
a positive bias being applied to the base via
R6. In this state its collector is near zero
voltage, and through R4, applies this potential
to the base of TR4, thus holding this transistor
“off”. In this state TR4 collector will be at near
the positive line potential. It follows that capaci-
tor G2 will have its positive side at near the
positive line voltage and its negative side very
much less so. It is therefore charged.

Now, if a positive pulse is delivered to the
base of TR4, this transistor will switch “‘on,” its
collector voltage will drop to near zero and C2
will be forced to discharge at a rate controlled
by the value of R6. During the period of dis-
charge through R6, TR3 will be ‘“‘off” and TR4
will remain “on”. After discharge the circuit
returns to its original state. This simple circuit
can now be related to the circuit shown in Fig. 1.
It will be seen that a variable resistor (VR2)

Fig. 2. Circuit to show the basic operation of a
monostable,
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has been included in series with R6 so that the
time period of the monostable can be adjusted.

POWER OUTPUT

In the circuit of Fig. 1, it will be seen that the
emitter of TR4 feeds the base of the power
output transistor TRS, consequently they work
together, i.e. both “on’ or both “off’*. The output
transistor is a commonly available nprn germa-
nium type and should be up to grade with a low
leakage rating, not a manufacturers reject or
secondhand type. Resistor RI10 is purpesely of
low value to minimize any leakage that may
nevertheless occur across the output. The diode
D3 across the output is only required if the load
is an inductive one, such as a relay or solenoid.
It protects TR5 from reverse current caused at
“switch off” by the field surrounding the coil,
collapsing.

FINAL CIRCUIT

Some of the components shown in Fig. 1 have
not yet been explained; VRI is a preset resistor
used as instructed later to set up the correct
current in TR2. Diode D2 blocks the surge dis-
charge from C2 applying a heavy reverse bias to
TR3 base. Resistor R5 is the lower leg of the
base bias potential divider to TR3. Diode D1
blocks any positive d.c. from interfering with the
polarisation of C1. Resistor R7 and capacitor C3
form a filter which prevents any spurious pulse,
which may be picked up inductively on the
input line, from triggering the alarm.

POWER SUPPLY

The unit will operate on a supply voltage from
9 to 12 volts, and this voltage will appear across
the output when the alarm is triggered. For
experimental purposes a large type of dry
battery will suffice—as used for electric bells or
lamps. For permanent installation an accumula-

tor as used for scooters and cars is preferable.

The unit will then operate even if the mains
supply is off.

SENSOR CONSTRUCTION

The beam and detector unit is shown in Fig. 3;
this should be made up first. When completed
this stage can be tested and put into operation.
It should be solidly constructed and all parts
firm. The dimensions shown are for the specified
lenses. Infra-red gelatine sheet can be obtained
from main photographic dealers or alternative
materials can be found. Dark coloured poly-
styrene sinch sheet has proved successful and
the author has been told that resin bonded paper
(0-015 inch Paxolin) can be used. However, the
screen does not affect the working of the unit
and can be left out until all testing and setting
up has been done.

The sensor unit board is constructed as shown
in Fig.4. Take care when soldering TR1, TR2 and
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D1 and use a heat shunt on the wires being
soldered. Make sure that VR1 is mounted in
such a position that it can easily be adjusted
when the board is fixed in the case.

Photograph of the sensor circuit board.

Commence construction by drilling the board
as shown and inserting the component wires
through the holes.

The two Paxolin or sr.b.p. insert panels,
shown in Fig. 3, should be a tight fit, and are
placed so that the bulb and photodiode are at
the focal length from their respective lenses.
This is the distance at which an image through
the lens is at best definition on the panel and
will be about 23, inches with the lenses specified.
(The light from a window or a room light will
provide the required image.)

The phototransistor has a light sensitive zone
which must be located and placed at the front
when mounting on the circuit panel. An initial
location of this spot can be made by connecting
the diode across a multimeter—say 500 micro-
amp scale, and shining a pocket torch fairly close
to and around the diode. This procedure will
also show whether the device is a good one. The
polarity is important when wiring up.

ALIGNMENT

The unit has now to be aligned and this is best
carried out in nearly dark conditions. Place it
on a firm table or work bench and if possible
it is best secured or clamped. The 12 volt supply
is connected to the bulb only and the beam then
directed at a flat surface 7 to 10 feet distant
where the image of the bulb filament will show.
Adjust the distance from lens to bulb for
sharpest definition.

The beam should now be directed at a mirror
(this can be as small as 1 inch square—Fig. S
shows a suitable design) which can be angled so
that the refiected light is made to cover the lens

Everyday Electronics, September 1372
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Fig.3:Construction of the beam and detector unit.

Fig. 4. Layout and wiring
of the sensor circuit
board.

Photograph of the bheam
and detector unit.
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Fig. 5. Basic design foran adjustable mirror.

focused on TR1. The phototransistor is then
eased into a position which produces the highest
reading on a meter connected across it, typically
100 to 150 microamps. With this achieved a few
small drops of quick drying adhesive (dear
Bostik or Uhu etc.) should be carefully placed
each side of the diode to fix it.

i e B S i —

TRANSISTORS VIEWED
FROM UNDERSIDE

SENSOR TESTING

The next stage is to prove the functioning of
TR2. With power connected (but not to the bulb)
and a milliameter in the positive lead, adjust
VR1 to give a reading of 1 to 1-5 milliamps. Con-
nect the bulb directly to the power source (not
through the meter) and if all is correctly lined
up the reading should drop considerably.

Preset VR1 is then adjusted to give a stand-
ing current, in this state, of between 100 and 200
microamps. If the beam is now interrupted the
reading should smartly rise to ImA.

REMAINING CONSTRUCTION

With this part of the project working cor-
rectly, the construction of the second circuit
board can be undertaken. This comprises the
monostable and power output—wiring being
straightforward as shown in Fig. 6.

The board is thin s.r.b.p. or Paxolin. All the
components except the transistors and diodes
should be mounted and wired up as shown. Once
this has been done, carefully solder in the semi-
conductors using a heat shunt on each lead as

0 0O
e ‘0? OI b

Na

J|

SUPPLY +ve |ZA

e thb mﬂ-—-?-
. TO1D

SUPPLY -ve | 2B

LP2 OR RLA1 (COIL}

LP2 OR RLA{{COIL)

101c5 |
Dc €3 O INPUT 10 1B

ob

ADY61

SPOT

e b ¢
[eRRelie]
OCPT!

Fig. 6. Layout and wiring of the
monostable and power output circuit
board.
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Photograph of the alarm trigger unit.

it is soldered. Once again make sure the preset
potentiometer (VR2) can be easily adjusted.
Finally mount the board in a suitable case or
on a supporting block. For test purposes a 12 volt
bulb should be connected across the output.
This should be a 2-2 watt 12V type.

~ With power on, a 5 kilohm resistor placed
briefly between the input and the positive lead,
should bring the monostable into action and the
bulb will light for a period, the length of which
is controlled by the position of VR2. If a longer
time period is required the value of C2 can be
increased, but there is a limit beyond which
leakage can trigger the monostable and give
false alarms.

It is important that at no time is the output
short circuited as this would result in the output
traz;;istor overheating and probably destroying
itself.

All being well the two units can be linked and
proved functional. The main circuit board can be
enclosed in any small box with the bulb or alarm
mounted outside, or it can be enclosed with what-
ever alarm system the constructor chooses. A 9
or 12 volt relay (depending on the supply used)
with a coil resistance of about 100 ohms or more
can be wired up, as shown in Fig.7, to switch an
alarm.

USE

If the alarm is to be put into permanent use,
it is essential that the beam/sensor unit and the
reflecting mirror are fixed to solid supports and
are absolutely rigid. Any slackness or movement
will move the focal point of the beam off the

Fig. 7. Wiring used fora relay and alarm:
4-97012v

ALARM

> SUPPLY
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sensitive spot of the phototransistor, the result-
being erratic performance and false alarms.

In installations of this kind it is sometimes
recommended that screened cable should be
used. In the prototype this was not found to be
necessary and the connecting cables were cheap
plastic covered wire twisted together for their
full length of some 50 feet.

To provide protection around a room or build-
ing more than one mirror can be used to reflect
the beam around the area as shown in Fig.8. M@

Fig.8. Method of protecting an area.

MIRRORS

Resistors
R1 100k2 R6 47k2
R2 5-6k2 R7 6-8kQ2
R3 3-3kQ R8 2-2k2
R4 15k RS 6802
R5 56k(2 R10 470
All IW 15% carbon

Capacitors

SHOP
TALK

C1  32uF elect. 15V
C2 500uF elect. 15V
C3 32uF elect. 15V

Semiconductors
D1 OAS1
D2 OAS81
D3 1N4148 or similar
TR1 OCPT1 germanium pnp
TR2 2N2926G silicon npn
TR3 2N2926G silicon npn
TR4 2N3704 silicon npn
TR5 AD161 germanium npn

Miscellaneous
LP1 Miniature 12V, 0-2A bulb and holder
VR1 500kQ2 skeleton preset potentiometer
VR2 100kQ2 skeleton preset potentiometer
LP2 12V 2-2W bulb (for alarm signal or
testing only—see text)
100Q or greater 12 or 9V relay with
one set of normally open contacts
(fo operate alarm system—bell etc.
—see text)
Lenses—two jewellers eye glass magnifiers,
one four way and one three way connection
block, s.r.b,p. or Paxolin sheet (three pieces,
2in x 2in), materials for cases (see text),
4BA fixings, wire, small mirror and materials
for mirror mounting (see text). Infra-red
Lscreen (see text) =

RLA1
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LTHOUGH satellites are providing a growing

proportion of transatlantic communica-
tions links, the more down to earth system of
undersea cables is undergoing exciting develop-
ments of its own.

Improvements in the technology of undersea
cables—reduction in the loss per unit length
of both the armoured and unarmoured cables
and the use of semiconductors—are making a
significant impact on the cost of laying trans-
ocean cables. For example, the Cantat 1 trans-
atlantic cable was laid between Canada and
Britain in 1961 at a cost of £100,000 a circuit,
but a new cable, Cantat 2, to be laid in 1973-74
will cost just £16,500 a circuit.

The principal reason for such a dramatic
improvement in ¢conomy is the increased num-
ber of circuits which the latest types of cable
can carry. Cantat 1 has 80 circnits but Cantat 2
will have more than 1,800 circuits—more cir-
cuits, in fact, than all existing transatlantic
cables combined.

PAST AND PRESENT

Cantat 2 will be the third undersea cable
between the UK and Canada. The first trans-
atlantic telephone cable—TAT1 from Oban,
Scotland to Clarenville, Newfoundland—was
opened in 1956. Cantat 1 was laid between Oban
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and Hampden, Newfoundland and was the first

'section of the Commonwealth cable network

designed to carry calls between the UK and
Canada and on to New Zealand, Australia and
the Far East over Pacific and South East Asia
cable systems.

Cantat 2 is primarily intended for Britain's
communications with North America to meet a
rising demand. Since Cantat 1 was laid the
annual total of telephone calls from North
America account for nearly 13!, million minutes
a year (compared to less than two million in
1960) and calls to North America from Britain
occupy more than 10!; million minutes (coin-
pared to 11> million in 1960).

In addition to telephone calls, Cantat 2 will
handle telex, telegrams and data transmission.

The existing transatlantic cables and the route of
Cantat 2.
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TRANSISTORS

The key to Cantat 2 and the continuing future
of long distance undersea cables as a practical
and economic means of intercontinental com-
munication lies in transistors which have been
developed at the Post Office research establish-
ment at Dollis Hill in North London. The tran-
sistors which replace thermionic valves, are able
to operate with guaranteed reliability and per-
formance to the higher bandwidths of submarine
cable—13-7MHz in the case of Cantat 2.

Built into the 2,840 nautical miles of Cantat 2
will be 473 repeaters cach of which amplifies
the signals and boosts them along their journey.
Looking rather like torpedoes in their cylindri-
cal steel housings and each weighing about a ton
the repeaters will contain transistorised circuits
which must have outstanding reliability.

In some places the cable will lie three miles
decp and where pressure on the cable will be
four tons per square inch. Apart from the cost
of locating and raising the cable for repairs
there would be a loss of operating revenue
which, for Cantat 2, will be some £60,000 an
hour at full capacity.

Each of the 2,838 transistors contained in the
cable has been designed to give a troublefree
life of more than 25 years. It is a standard of
reliability that is unique and could be com-
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By Tony Ford .
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This device creates the pressure ¢ondition the
cable will encounter on the sea bed—up to three
tons per square inch. The photograph shows part
of the Cantat 2 cable being prepared for testing.
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pared to switching on almost 500 tramsistor
radios and expecting them te all work non-stop
and perfectly for a quarter of a century.

DESIGN ADVANCES

A further and simple indication of the
advances made in undersea cable design in
recent years is shown by comparing defails of
the Cantat 1 cable in 1961 with Cantat 2 with
the latter’s figures in brackets: number of
speech channels 80 (1,840); number of repeaters
90 (473); length in nautical miles 2,072 (2,840):
active elements 540 Post Office type 10P valves
(2,838 Post Office type 4A and 10A transistors);
principal types of cable, 0-99 inch unarmoured
over 1,518 nautical miles (1-47 inch unarmoured
over 2,425 nautical miles), 0-62 inch armoured
over 554 nautical miles (1-47 inch armoured
over 370 nautical miles); power, 9-5kV and
415mA (12-34kV and 500mA).

Bringing Cantat 2 into service will cost about
£30,500,000. This covers production, survey and
development work and laying operations. The
cost will be shared by the British Post Office
and the Canadian Overseas Telecommunications
Corporation but some rights of use will be sold
to the authorised carriers in Europe and the
USA.

The need to increase the gain-bandwidth,
while at the same time keeping the amplifier
voltage low, resulted in a change from ther-
mionic valves in the Cantat 1 cable in 1961 to
transistors for Cantat 2 which will become
operational in 1974. This change precluded the
use of parallel amplifiers which has improved
the reliability of the early valve systems. Never-
theless the greater potential reliability of the
transistor, compared to the hot cathode ther-
mionic valve, more than compensated for the
change.

In physical terms the gain-bandwidth product
of the transistor increases as the transistor
dimensions decrease. The trend is, therefore
towards smaller devices.

TRANSISTOR TYPES

The 4A type transistor developed by the Post
Office and produced by both the Post Office and
Standard Telephones and Cables Limited, pro-
vides 640 circuits in submarine use. However,
the smaller types, known as the 10A2 and 10A10
designs, for input and output use respectively,

_allow an increase in circuit capacity to 1,840—as

in Cantat 2. Here the 4A type is used in the
low frequency amplifier and the 10A types in the
high frequency amplifier. This arrangement is
also being used in a series of high capacity
cables being laid in the North Sea linking Britain
with Europe. The 10A2 was developed by the
Post Office and the 10A10 jointly by the Post
Office and STC.

The 10A type, being smaller, requires a more
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‘A technician liffts a batch of transistor
“headers’'—tiny gold-plated beds on which the
transistors will eventually rest—from an alcohol
bath. This is part of a process which -ensures
that components are as clinically clean as
possible. After being washed in alcohol, the
‘‘headers’’ are baked in a vacuum.

advanced technology than was needed for the
4A type. In particular, improved methods of
diffusion have been developed for the 10A to
give a base-width of 0-5 micron compared to
the 4A base width of 1:2 microns.

RELIABILITY

The impressive reliability of the transistors
stems from the method of bonding, by thermo-
compression, aluminium wires to aluminium
contacts in each device. The standard of test-
ing and inspection is such that of every 10,000
transistors made only 1,000 find their way into
a cable system. The remainder are tested to
destructior or do not meet the stringent stan-
dards required.

During the production of Camtat 2 some
20,000 transistors will be exhaustively tested.
Already during the development of the tran-
sistors for submarine cable use 40,000 have been
tested in production and 6,000 are in use in
other cables on the sea bed. No failures have
been found during these tests.

Although the provision of such réliability
obviously becomes very expensive for trans-
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ocean cable systems, the cost is more than
balanced by the increased circuit capacity made
possible by the improved design of solid state
devices and which has reduced the cost per
circuit nautical mile by a factor of 30 in 15 years.

A further aspect of the development work are
the elaborate precautions taken to protect the
transistors in the main amplifying path from
the effects of clectrical surges which occur if
the cable itself is cut or damaged. This protec-
tion is provided by the use of diodes, which
themselves must be highly reliable, to absorb
the surges in both the power feed paths.

CLEAN ATMOSPHERE

Apart from the advanced and highly skilled
technology mvolved in producing the transistors
themselves, the most important requirement is
a perfectly clean atmosphere. Even the tiniest
speck of dust will contaminate the transistor on
which it settles.

The Post Office and STC, therefore, produce
transistors and assemble the repeaters in
“superclean” laboratory conditions where staff
dress like surgeons. They often need micro-
scopes to see their work and breathe the purest
air. Sophisticated air conditioning systems filter
and remove from the atmosphere the tiniest
traces of dirt and dust.

So critical is the standard of cleanliness re-
quired that a member of the staff could create
unwanted particles of dust simply by scratching
his head. In fact the air in the laboratories is
filtered and purified to such a degree that by
comparison the air in a hospital operating
theatre seems dirty.

NAVIGATION

The precision which goes into the manufac-
ture of the cable’s components is continued
when the cable is actually laid. To select the
best possible route for the cable and to establish
its location with pin-point accuracy should re-
pairs be necessary, the survey vessels and the
laying vessels must be able to navigate with
extreme accuracy.

The normal methods of navigation used in
commercial vesséls do not meet these require-
ments and special arrangements are necessary;
these largely involve the use of satellites.

Ships engaged in preliminary surveys and the
actual lay will, therefore, use the Decca Hi-Fix
system when covering the approaches to the
terminals on both sides of the Atlantic—at
Widemouth Bay, Cornwall and near Halifax,
Nova Scotia. For the main part of the route
across the Atlantic the ship’s positions will be
fixed by means of satellite navigation backed up
by the Omega and Loran “C” navigation systems.

All these radio-navigational systems have a
high standard of accuracy and are independent
of weather conditions. Hi-Fix is a very accurate
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short-range system with the twin virtues, for the
cable ship, of repeatability and predictable
accuracy.

The first, which ensures the ability to return
to a previously visited point, is important from
the maintenance aspect in an area, such as the
approach to a cable terminal point, where exist-
ing cables are likely to be close together as they
converge on the land station.

The second, predictable accuracy, allows the
ship to be taken to a pre-determined point so
that the cable can be laid along the route pre-
viously surveyed and where all obstacles have
been mapped. This is vitally important where the
cable, as in the case of Cantat 2, is routed along
valleys and through passes when crossing the
undersea “mountain range” known as the Mid-
Atlantic Ridge. Hifix can only be used close
to the shore otherwise the satellite system must
be used.

Positions obtained by satellite navigation are
extremely accurate but, at present, can only be
obtained at varying intervals of time. The other
radio-navigational aids, Loran “C” and Omega
are not in themselves fully able to meet the
exacting navigational demands of the project
but provide a valuable back-up system. By care-
ful observation they can be used to give informa-
tion in the intervals between satellite fixes.

CABLE LAYING

The increase in diameter and the closer re-
peater spacing needed in modern cables to
handle the rise in circuit capacity, has led to

Continued on page 607

Throughout its life the cable wili be subjected
to incredible natural pressures, in shallow water
the pult of tides and currents will create huge
stresses. Additionally during laying and re-
covery for maintenance it is subjected to very
heavy bending stresses. These two large rotating
wheels simulate such stresses in the laboratory.




A simple radio tuner for use with almost
any amplifier. By F. C. Judd

HIS very - simple radio tunmer will operate
with a few feet of wire for an aerial and
tunes to the medium and long wave bands
Sensitivity is sufficient to bring in local stations
such as BBC Radio 1 and Radio 4 on medium
wave and Radio 2 {200 metres) on long wave.
The tuner is ideal for tape recording and has
an output of around 100mV, depending on the-.
strength of received signals, and so can be
directly coupled fo the radio input of any tape
recorder. It is suitable of course for use with
any amplifier having an input sensitivity of
around 100 to 200mV.

Reception strength does depend on location
and it would be unreasonable, for example, to
expect strong signals from the 200 metre BBC
long wave Radio 2 in remote parts of the country.
On the other hand hoth sensitivity and selec-
tivity do te some extent depend om the length
of the aerial which may be any thin insulated
wire about 10 to 15 feet long and as high in the
To0m as possible.

]

If, for example, location is close o local
stations such as the BBC Brookmans Park
medium wave Radio 1 and 4, them a much
shorter aerial woild be needed to achieve com-
plete separation of the signals. (The Brookmans
Park station aerials are shown on the front cover
and on this page.)

THE CIRCUIT

As shown in Fig. 1 the circuit consists of a
tuned radio frequency amplifier (TR1). The
inductor L2 provides a high resistance to the
r£. signals which pass through C5 to the diode
detector. The maim tuming capacitor (C2) is &
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Fig. 1. Complete circuit diagram of the LW/MW Radio Tuner.

mica dielectric type and the tuning coil a

Mount the circuit board on the front panel

Repanco type DRR2 which has a tapped winding as shown togcther with the remaining com-

for medium and long wave tuning plus a secon- ponents and wire up fche complete tuner as
dary winding suitable for coupling to the low shown in Fig. 3. We adwse_readers to follow the
impedance input of TR1. layout shown as alteration could cause in-

The output from the diode detector is taken  stability.

to TRZ which operates as an audio signal ampli-
fier. Radio frequency signals are removed by the

capacitor C6, leaving the audio signal to be  Photograph showing the construction of the
ampiifed by TR2. Radio Tuner. The aerial and output socket can
be mounted on the side or back panels.

CONSTRUCTION

The prototype, as shown in the photographs,
was constructed on a piece of plain circuit board
and housed within a metal box. The box should
be large enough to accommodate a PP6 type 9V
battery as well as the radio tuner circuit board,
etc.

Details for the component board layout and
wiring are given in Fig. 2 and the aerial socket,
output signal socket and wiring to the remain-
ing components are shown in Fig. 3. Note that
the connections of the 0C44 are located by the
red spot (next to the coliector lead) whilst those
to the NKT 274 are according to position as in
the inset of IMig- 2.

Commence construction by cutting the com-
ponent board 4o size and drilling the board for
the mounting bracket and L1. Fit L1 to the board
making sure it is the right way round (this
makes the wiring neater). Next fit the remaining
components, except the transistors and diodes
and wire up as shown in Fig. 2. Check the layout
and then wire in TR1, TR2 and D1 observing
the correct connections.
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Fig. 3. Connection of the circuit board to the remaining componeits. [n the ptototype the aerial
and output sockets were mounted on the back of the case. .
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SETTING UP

With a 9V supply the tuner takes a little under
2mA so if a milliamimeter is available this
could be checked to ensure correot operation of
the two transistors. The DRR2 tuning coil may
be supplied with a tuning core and if so, this
must be removed compleiely; it is not needed.
Couple up about 10 feet of insulated wire for
an aerial and connect the output of the tuner
to an amplifier, or to a tape recorder with
through monitoring, so that signals are audible.
The tuning points of local stations on medium

‘waves will depend on location but those for

the London area will be similar to those shown
on the cover photograph.

If the received signals are strong they may
overlap on medium waves. If this happens,
reduce the length of the aerial until separation
is obtained. No earth is necessary as the tuner
will be automatically earthed via the amplifier

or tape recorder o which it is connected. 0
4 S
Components....
Resistors
R1 180k SEE
R2 1kQ
=S SHOP
R4 10kQ
R5 100kQ 'll‘l.ll(
R6 4-7kQ
All 2W 4-10% carbon
Capacitors
C1 47pF
C2 500pF variable (mica dielectric type)
C3 0-01uF
C4 0-1uF
C5 560pF
C6 4,700pF

C7 10uF elect. 12V
C8 10uF elect. 12V
C9 50uF elect. 12V

Semiconductors
TR1 QC44 germanium pnp
TR2 NKT 275 germanium pnp
Dt OA 91

Miscellaneous

L1 Repanco type DRR2 (medium and long
wave coil)

L2 Denco RFC 5 radio frequency choke
(inductor)

SK1 Single insulated socket

SK2 Insulated phono socket

B1 9V PPG6 battery

St S.p.dit. slide or toggle switch

52 S.p.s.t. slide or toggle switch

Metal case (or any suitable case, minimum

size 4in x 4in x 3in), tuning knob, aluminium

angle %in x 3in x 2in (for mounting the Circuit

board), plain perforated Veroboard 3in x 2%in

X 0-15in matrix, material for tuning dial, 6BA

\ fixings, battery connectors. ,
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'SUPPLIES

Have you ever wanted to use your cassette
recorder in the car or home and wished that you
could power it from the car battery or mains
supply ? Well now you can, we will show you
how to build two separate power supplies to
cope with these requirements.

HLEGTRONIC MOUSE IHAP

Why Kill the mice that
plague your home ? This
“‘humane'" mouse trap
catches the mice un-
harmed so that you can
release them. outside
your home.

REAGTOMATIC. ..

Test your reflexes against other
When the timed

peoples!
light comes on press your
button first and your opponent is blocked—your
light shows the winner. The Reactomatic can
be developed for TV-type quiz game answering.

Next month's feature artmle
ELEGTRONICS IN
MEASUREMENT

All in the October issue.

On sale Friday, September 15° e
595




pr—
B e

Inductors

L

1
|
|
| T
|
1
I‘-

]

Winding of an inductor, coil;

-ehoke or transformer

Winding with a solid fesrite or dust
iron core with a single tzpping

Winding with @ laminated core

Winding with ferite or dust iron
gapped core

Winding with [aminated gapped
core

Inductor with variable inductance,
for example, tuning colil or solen-
oid with moving core

Transformer with two windings, 2
laminated core and & screen be-
tween the windings, no tappings

Auto transformer with one winding

Ammeter or milliammeter

Voltmeter or millivoltmeter




Wattmeter or milliwattmeter

Oh mmeter

-@-ME : 10 Galvi,moTneter

-—_-@- JEEC 11 Tachometer (revs per minute etec.)

Motors and Genperators

Rotating d.c. generator

Rotating d.c. motor

2

Motorised switch or valve mech=

. 13 anism

Rotating a.c. generator

Rotating a.c. motor

~ Synchronous motor

Squirrel cagednduction motor




TEAGH-IN

By Mike Hughes M.A.

ELECTRONIC CIRCUITS -

..... IN THEORY and PRACTICE

AMIPLIFICATION

ITHOUT doubt, the most popular application

of electronics is to produce audible sounds

from a loudspeaker. In most instances, we hear

the necessity of using an amplifier to produce

the end product. However, it is not always so

obvious why we need amplification or, indeed,
what form it should take.

We have already produced quite a reasonable
level of sound from a loudspeaker without
recourse to amplification—i.e., the multivibrator
in Part 8.

The reason why we needed no amplifier was
because we had comparatively large voltage
swings (9V) and reasonably high currents avail-
able in the collector circuit of the multivibrator.
To produce the audible sound we had to feed
these currents to a loudspeaker.

POWER LEVELS

To obtain sufficient current we had to produce
a high enough voltage swing to make this cur-
rent flow through the impedance of the loud-
speaker coil. It would be more correct to say
we needed power to produce a sound of accep-
table level.

The multivibrator was capable of delivering
a power of about 125mW to the 35 ohm Ioud-
speaker. The power required by a loudspeaker
to produce audible sounds depends on the effi-
ciency of the loudspeaker and also on what we
require in the way of volume.

We can describe the subjective effects of
different power levels by saying that the output
of a typical tramsistor portable radio would be
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about 1W. The lowest power that will produce
an easily recognisable sound (without putting
the ear right up to the loudspeaker cone) would
be about 10mW and, of course, at the other
extreme “pop”’ groups frequently delight the
ear with powers greatly in excess of 50W per
amplifier.

To get maximum power dissipated in a loud-
speaker we must apply the same reasoning that
we arrived at in Part 4, i.e., the impedance (we
are now dealing with alternating currents) of
the circuit producing the current, should, as
far as possible, equal the impedance of the
loudspeaker. Most loudspeakers have very low
impedances ranging typically from 3 to 35 ohm.

POWER AMPLIFICATION

An amplifier serves two purposes. The, first is
most easily understood and is simply to increase
the voltage swings that the source (e.g., Imicro-
phone, pick-up, or radio tuner) produces. The
second, and not so obvious role of .an amplifier
is to take these voltage swings and increase the
amount of current produced.

We could say we are amplifying the current,
although in practice we are using voltage swings
in high impedance circuits, to praduce equal
voltage swings in low impedance circuits.
Going from high to low impedance circuits with-
out changing voltage levels, is the same as
saying ‘‘current amplification’’—going from low
to high impedance is usually “voltage amplifica-
tion.” Combine the two together and one gets
“power amplification.”

Everydoy Electronics, September 1972

#. ] ] )



3

CRYSTAL MICROPHONE

Let’s take the case of a crystal microphone,
This is a device that converts air pressure waves
into electrical voltages. The pressure waves
impinge on a light diaphragm that is connected
to a crystal made of “piezoelectric” material.
This material has the property of producing
minute voltages when it is mechanically de-
formed.

The level of signal produced by a normal voice
about 6. inches from a crystal microphone is
seldom much more than 10mV. Unforfunately
the piezoelectric crystal is a very poor conductor
of electricity; so poor in fact that it behaves
rather like a low value capacitor, the electrodes
making contact to it acting as the plates.

Different types have widely varying charac
teristics but typically the capacitance is in the
order of a few hundred picofarads. At 1kHz
this gives an impedance greater than 100 kilohm.

The frequency range of the human voice is
from about 100Hz to about 3,000Hz, so you can
see that at low voice frequencies the microphone
has extremely high impedance, and as the fre-
quency increases its impedance falls, but never-
theless is still very high and will probably be
around 50,000 ohms.

POWER IN LOAD

We run up against this “non constant” prob-
lem all the time in audio work so it is usual
to talk in terms of a fixed frequency of 1kHz
unless otherwise stated.

Let’s assume, then, that we have a microphone
giving an output of 10mV at 1kHz and it has
an impedance of 100 kilohm. What is the maxi-
mum power we can cxpect to obtain in the load
“Z” shown in Fig. 1a?

MICROPHONE

]
s _1}\

=

e

LOADY

A.C.
YOLTAGE
SOURCE

I Rl
[}

BTG

Fig. 1(a). The capacitor and a.c. voltage source
shown in the dotted box represents the erystal
microphone. We say it is the ‘‘equivalent
circuit’’.

We will assume that the microphone is an
alternating veltage source in series with its own
capacitance. It is easier to understand if we
convert this circuit to something more familiar,
see Fig. 1b.

The battery represents the voltage generated
by the microphane (10mV), R1 is the impedance
of the microphone (100 kilohm) and R2 is the
impedance of the “ideal” load (equal to value
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Fig. 1(b). The simple d.c. equivalent of Fig. 1(a)
where R1 represents the impedance of the
microphone, B1 its typical output voltage and
R2 the ideal load for maximum power coupling:

of R1) for maximum power coupling. The power
in the load will be

Y2
R2
0005 x 0-005

~ 100,000
= 0-00000000025 watts

It looks a bit better if we say G- 00025 micro-
watts, but still it is minute and if fed directly
to a loudspeaker, would produce no reaction
whatsoever.

BIASING FOR A.C.

We shall use a transistor to give us voltage
and current amplification at the same time. It
will use the minute current available from the
crystal microphone to control its collector cur-
rent which, of course, should be higher.

The current from the microphone will be fed
to the transistor’s base/emitter circuit. The
trouble is that the output from the microphone
is an alternating current going both positive and
negative about zero and typically it will not
exceed 10mV peak. We already know that we
have to make the base of an npn transistor at
least 600mV positive w.rit, the emitter before
any base current is passed, therefore the output
from the microphone will not have any effect
at all when it is on a positive half cycle—let
alone when it is on a negative half cycle. We
have to put the transistor into a “partial” state
of conduction before we consider the effect of
the microphone. This we call “biasing.”

We usually try to bias a transistor so that the
current flowing through the collector load
resistor causes the voltage at the collector to be
about half the supply voltage. Any small varia-
tions in base current ultimately caused by
signals from the microphone will then cause the
voltage at the collector to move either more
positive, or down towards zero, depending on
whether the microphone is producing positive
or negative half cycles.

The first thing we have to do is set the
biasing so that the output of the collector is
approximately half the supply—we call this the
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“quiescent” condition. To make matters simple
for ourselves let's assume we want a quiescent
current of 0-5mA to flow in the collector of TR1
in Fig. 2a (there are various factors which
control the choice of this current, but we will
1gnore these at this point).

Mew

Fig. 2(a). If hge for TRI was exactly 260, V .
would be approximately -+5-0volts. In practice
this is most unlikely as hgg can vary considerably
from device to device.

To set the collector voltage at 4-5V with
0-5mA flowing, the drop across R1 must equally
be 4-5V, thus we can calculate the value of Rl
using Ohm’s law (V=1IR).

4-5
= 00005 9,000 ohms

Let's say 10,000 ohms (10 kilohms) as the
nearest convenient value. This will modify the
voltage at the collector to +5V (relative to the
emitter line) but this is near enoiugh for our
purposes.

To pass a current of 0-5mA in the collector
circuit, we must pass a base current of 0-5/hpx
mA.

Using a BC108 the hez will be around 200,
therefore I, will be 0-0025mA—we must provide
this through our bias circuit.

If we use the positive rail as the source of
base current we must limit it through a resistor
(R2) and this will have a value given by SV
minus 0-6V, divided by the base current ().
Therefore,

= 3;360,000 chms (say 3-3 megohm)

EXPERIMENTAL CHECK

Wire up this circuit on the Demo Deck and
measure the potential at TR1 collector. The
chances are that it will not be the +5V as
calculated because we have made the assump-
tion that hre was 200, and this is not necessarily
the case as it varies considerably from one
device to another (use a 20,000 ohm per volt
voltmeter for this and other measurements).

We can “cheat™ a bit at this stage and adjust
the quiescent base current to give us the ouiput
level we require as shown in Fig. 2b. Wire
up this circuit on the Demo Deck, VR1 is the
100 ohm potentiometer of the Demo Deck which
we will use to set the drive voltage for the base
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VR -
10002
-
IBI
x {ov
=0 —L.
i -
INPUTS {0
t
Ly

Fig. 2(b). Variations in hrz can be overcome by
adjusting the bias with VR1 until the quiescent
output voltage is +- 4-5V.

current, and R2 is now made 1 megohm. Adjust
the setting of VR1 until the collector voltage is
exactly midway (+4-5V).

Having set the d.c. state of our circuit we can
now inject the signal from our microphone.
Connect the pair of wires from the microphone
between base and emitter. This should not
affect the 4-5V at the collector because the
micrephone is virtually a capacitor and will not
modify the d.c. current in the base circuit. Any
signal from the microphone will now add to or
subtract from the standing base current.

Try speaking close to the microphone and you
might just see a slight flicker on your voltmeter;
probably not much because you are trying to
measure a high frequency voltage on top of a
reasonably high d.c. level. We can get rid of
the d.c. level and at the same time rectify the
alternating current by the complete circuit
shown in Fig. 3.

YRi
10012

BC10B
D
MIC1 OAS1

Fig. 3. Complete common emitter amplifier
stage with output voltage metering circuit.

Capacitor C1 will pass the a.c. while blocking
d.c. and diode D1 shorts out negative half cycles.
You can now set your meter to a lower d.c. range
and when you talk fairly loudly and close to
the microphone, you should see voltage swings
of about 1 volt. T

Obviously we have amplified the approximate
10mV output of the microphone, but what cur-
rent swings do we now get? The 1V swings are
occurring across a 10 kilohm resistor, therefore
the current must be varying by about 0-1mA.
Thus the power in R1 is being varied by at least
1V % 0-1mA=0-1mW and this is caused purely
by the current injected by the microphone.
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We still cannot apply -1 milliwatts to a loud-
speaker and expect to hear anything, but at least
we are talking about a level only one hundredth
of the minimum desirable level and this is a vast
improvement compared with the fractions of
microwatts we have been talking about pre-
viously.

GROUNDED EMITTER

The circuit we have made is called a grounded
emitter amplifier stage because the emitter is
connected directly to the negative power rail.
Somefimes it is called a common emitter stage
because the input source used the emitter line
as one of the connection points, and we
measured the output relative to the same
emitter line.

The method of biasing is somewhat unconven-
tional, but in this case is used to demonstrate
the principle involved. We will later come across
some more sophisticated ways of biasing.

HIGHER POWER

Now let’s press on and see if we can produce
sufficient power from the microphone to drive a
loudspeaker. We now have a sigmal level of
1 volt at low current. Assume we had unlimited
current available; 1 volt across a loudseaker
of 35 ohms impedance (as is that in the Demo
Deck) would dissipate a power of

2 1x1
REait =35
This would be ample to produce an audible
sound. Therefore 1 volt is sufficient, but we need
more current. Now we shall use another tran-
sistor in a current amplifier circuit that does not
change the voltage swings.
The simplest circuit to do this is called an
emitter follower or grounded collector stage.
The basic circuit is shown in Fig. 4a.

29mW (approximately)

INPUT BASE
CURRENT —=

R3
oen

OuTPUT

Fig. 4(a). Basic emitter follower circuit.

Notice that the 100 ohm resistor (R3) is in
the emitter circuit. In the absence of any base
current, the potential at the emitter will be
zero. We can now do another simple experiment
on the Demo Deck using the circuit diagram of
Fig. 4b.
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Fig. 4(b). Experimental circuit to show the work-
ing of an emitter follower stage. Measure volt-
ages at B for different settings of voltages at A.

Connect a 10 kilohm resistor to the base of
TR2 and take the other end to a 100 chm poten-
tiometer—used as a potential divider. Monitor
the voltage at the emitter of TR2 and slowly
increase the voltage at the wiper of VRI1. At
each setting of VR1 you should find that the
potential at the emitter is the same, less about
600mV.

The reason for this-is that base current is
drawn by the transistor as soon as the base
becomes 600mV more positive than the emitter,
but this base current causes collector current
to flow and this causes the potential at the
emitter to rise. The ratio of base to collector
current (which is almost the same as emitter
current) is again fire.

The voltage at the emitter will rise until it
nears 600mV below the base voltage, and then
the rise will stop; the emitter cannot rise more
positive than the base—or even reach the same
value—because if it did, base current would
cease to flow, and hence the collector current
would fall. Thus apart from the initial 600mV
difference, we say the emitter voltage “follows”
the base voltage.

There is an important difference though in
these two voltages. The one at the base is pro-
duced through a 10,000 ochm resistor, while that
at the emitter is across 100 ohms. Notice we
have in effect reduced circuit resistance (or
impedance) across the transistor.

A voltage causing a low current to flow
through a high resistor in the base circuit causes
a similar voltage to appear across a much lower
resistor, hence the current must be much higher.
We can work out what the maximum current
we can control in the emitter circuit will be by
simply multiplying the available base current
by hrg.

TWO-STAGE AMPLIFIER

Instead of connecting the base of TR2 to the
wiper of a potentiometer through a resistor, we
will connect it straight to the collector of TR1,
see Fig 5. All the voltage measurements we saw
before will appear at the emitter of TR2 apart
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Fig. 5(a) (below). Complete
microphone amplifier giv-
ing a reasonable output
into a 35 ohm loudspeaker.
The effect of excessive or
insufficient bias current
can be experienced by
adjusting VR1.

Fig. 5(b) (right). The micro-
phone amplifier of Fig. 5(a) -
wired up on the Demo
Deck. -

\a

COMMON EMIXTER
PRE-AMPLIFIER STAGE

from a 600mV constant drop, but the currents
flowing will be considerably higher.

A small proportion of the current flowing
through Rl is sufficient to provide the base cur-
rent for TR2 without affecting the collector
levels of TR1 too much.

Wire up the circnit of Fig. 5a on the Demo
Deck (Fig. 5b). The 35 chm loudspeaker of
the Demo Deck is connected through a S00xF

capacitor. The potential at the emitter will be

about +3:9V (caused by the quicscent potential
at the collector of TR1).

In the absence of signal from the microphone
no d.c. will low through the capacitor and loud-
speaker, but if we speak into the microphone
the fluctuations in emitter current will pass
through the capacitor into the coil of the loud-
speaker and produce quite a reasonable audio
output.

The capacitor presents very low impedance
to the path of a.c. and the small a.c. currents
(compared with the quiescent current) are fed
directly to the loudspeaker with only a small
proportion being shunted by R3.

You will probably-find that the circuit is so.

sensitive that you will encounter acoustic feed-
602

back. This shows itself in the form of a “howl.”
It is caused by the scund from the speaker being
picked up by the microphone, being re-amplified
and fed back to the speaker—only to repeat the
same cycle over and over again. The best way
to prevent this is to separate the microphone
and the loudspcaker by a reasonable distance.

VARYING THE BIAS

Remember the bias is still set by VRI right
at the front end. Try varying the bias in both
extremes. By reducing the bias current to zero,
you will find that the gain of the system reduces
to zero; by increasing it you will notice, first of
all, distortion which gets worse and worse until
there is again virtually no output,

Photograph of the microphone amplifier con-
nected up on the Demo Deck.
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The former is caused by the first transistor
refusing to conduct at all, while the second is
due to the signals from the microphone driving
the transistor into saturation until the bias itself
makes the transistor fully conducting all the
time. Try experimenting with different values
of R1, R2 and R3 and see if you can arrive at any
deductions regarding output levels or biasing
levels. Do not make these resistors less than
the following values: R1 1 kilohm, R2 10 kilohm,
R3 100 ohms.

FREQUENCY RESPONSE

Remember we said that the imipedance of the
microphone increased for low frequencies? This
means that the amount of base current it can
supply into TR1 will decrease for low frequen-
cies and increase for high frequencies. Try
“crooning” into the microphone and then whistl-
ing a high note (both at about the same volume)
and you will hear that the output from the loud-
speaker is very much greater for the higher
whistled note. You can, in fact, measure the
differences in amplitude if you go back to the
metered experiment shown in Fig. 3.

We say that this amplifier does not have a
“flat response” and hence does not reproduce
the original signal to perfection—the fidelity is
therefore poor.

In the case of, say, an intercom, this does not
matter but it is a terrible fault to have if we
are trying to obtain hifi. In quality designs,

steps are taken to reduce this effect of amplitude
“roll-off” at low frequencies.

Next month we shall show you two better
ways of biasing the first transistor that will do
away with the necessity for VRl and also a
better impedance matching stage that will give
us more power cutput at higher efficiency.

Next month: Amplification. Components required in
addition to those already obtained: resistors, 2.2kQ, 22kQ,
|50k, 470k, 560kQ, TMQ (all W 109, | off each).
Capacitors, 2,000pF {| off), 50uF elect. 15V (2 off). Transistors,
BC 108, 2N3702 (| off each).

IIlI]]]l]Ill!lﬂEI]H‘.JIi}'lﬂllIi‘d]lil)ﬂlil!llIIIlIIIlllIlIlIlllIlIlIHIIlIIIllIIIllllIﬂlllIIlIllllll[Iillllll|LIE|!ii|illiEI!iE-[IlIEIIilI!:[]IIHlE[EE[‘Lilil[..l[lllllllllllll[llllﬂillllllllliiliI!IiiElilIi‘m:iEIll'.!lHlﬂLﬂlﬂﬂHllﬂHillllIllﬂﬂiﬁlil[lllilll!illlllIIIIIlllﬂlﬂ]IﬂHHllﬂﬂﬂl]ﬂﬂillﬂﬂllllilllllillIiI!ﬂIlﬂIiI]IIIIIllllmllll]llllﬂlll

Ruminations}
v,

By Sensor

Other People’s Jobs

While waiting to torn into a
main road the other day, my car
came to rest opposite one of those
Post Office Telephones “tents”
erected over a hole in the pave-
ment. I peered into the tent just
a5 a man climbed out of the hole;
our eyes met. “Not a bad day for
camping,” I said, he considered
my remark for a while then
agreed, good naturedly, that it
wasn’t at all bad.

Later, T wondered what I
would have said if he had leaned
over my shoulder in the elec-
tronics lab and said, “Not much
on the telly today,” as I gazed
into the oscilloscope. I hope that
I would have been as agreeable
as he was.
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Other peoples jobs fascinate
me. Fortunately, I find that most
people are willing to talk about
their work if they believe that the
enquirer is really interested.

Sometimes, if pressures of work.

are not too great, one may bhe
invited to “have a go” and the
experience can be most satisfying.
I enjoyed, particularly, an oppor-
tunity to try my hand (and
mouth) at glass blowing.

A Little Knowledge

One frosty morning, the sink
fitted in the electronics labora-
tory in which I was working, be-
came blocked. By the time we had
all rinsed our tea cups the water
was an inch or so deep, and
eager to play the plumber, T un-
screwed the plug from the trap.
The water draified into the bin
that 1 had placed beneath, but
the sink was found to be still
blocked when the plug was re-
placed. I admitted defeat and re-
turned to my ’scope and “bread-
board”.

Later, someone else decided to

“have a go”. He connected a hose
from the compressed air supply
to the sink outlet and turned on
the compressed air—the water
disappeared and did not returm.
“Well done,” we said, and he took
up his soldering iron again with
a happy smile. A few minutes
later, a man from the lab above
came in. “You ought to have been
in our lab, just now,” he said.
“A great jet of water shot out
of the sink and went all over
the ceiling!”’

We expressed our sympathy,
and the right amount of incredu-
lity, and sent for the plumber.

Electronics engineers are a
pretty dedicated lot on the whole,
but like everyone else they enjoy
a bit of fun. On one occasion we
noticed a wire dangling from the
lab above, “Ah, someone is build-
ing a radio” we said. We fished
the wire through our window and
connected it via a 0-1pF capacitor
to a signal generator, while some-
one from our lab went up to
“help” thém to cure their oscil-
lating radio!

603



C @

HE value of many fixed capacitors is merely
printed on the side of the body, and this
can be rubbed off by contact with fingers, or
when components are stored loose in a tray.
Unmarked variables and trimmers can also
be quite difficult to identify on occasions.
Anonymous capacitors can be reclaimed with
the aid of a capacitance bridge—if one is avail-
able—but this will entail time consuming dial
adjustments. It would obviously be much easier
to use a direct reading instrument, similar to an

‘ohmmeter, to measure capacitance.

Notable features of the meter described here
are good coverage of picofarad values and a
simple circuit based on two transistors. Capaci-
tance from 100 picofarad—1 microfarad full-
scale is covered by five switched ranges, plus an
additional times three multiplier.

Accuracy depends on the tolerance of com-
ponents used for meter comstruction, and on
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cAPASITANG

available calibration standards, but it is possible
to achieve =2 per cent on individually calibrated
ranges if a +1 per cent meter movement is used.

BASIC CIRCUIT

~ An electronic switch and an a.c. reading meter
form the basic circuit of the Capacitance Meter
(see Fig. 1).

With the switch operating at a fixed frequency
from a battery of stable voltage, the average
current passed by the unknown capacitor is pro-
portional to its value, and widely differing values
can be accommodated if the electronic switch is
made to function at selected. frequencies.

Maximum attainable switching frequency and
stray capacitance due to wiring, etc., places a
limit on the smallestvalue that can be measured,
in this case about 3 picofarad.

At the other extreme, meter pointer vibration
at the lowest switching frequencies encountered
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Fig- 2. The complete circuit diagram of the Capacitance Meter.
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cost of
components
£ 5-50 plus case

v

will restrict the largest measurable value to
3 microfarad.

MULTIVIBRATOR SWITCH

The electronic switch used in the Capacitance
Meter is an astable multivibrator. Looking at
the complete circait, Fig. 2, the multivibrator
switching frequency is determined by switch
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A direct reading capacitance
meter for non-polarised low value
capacitors.

by D. Bollen

Fig. 1. The basic circuit of the Capacitance Meter.

|

\

CAPACITOR TO BE
MEASURED

(P AL METER
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S

Fig. 3. The complete wiring
diagram of the Capacitance
Meter. Everything is connec-
ted to the back of the front
panel.

Fig. 4. Suggested dimensions
for the front panel, made from
Paxolin, Formica or Perspex.
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selected pairs-of capacitors (Sla, S1b), switched
base resistors (S2), and by an adjustable voltage
applied to the base resistors (VRI, VR2).

With S2 closed, S1 gives decadal frequency
steps from approximately 10Hz to 100kHz, and
with S2 open 3Hz to 30kHz, the latter being the
times three ranges.

Preset potentiometer VR1 provides a fine
adjustment of frequency for both S2 settings,
and thus acts as an overall calibration control
to cater for falling battery voltage, while VR2
serves only for initial calibration of the times
three multiplier.

A.C. METER
The a.c. reading meter, made from R2, R3, CS§,
C7, MEI, DI, and D2 (see Fig. 2) is connected in

series with the unknown capacitor C: between
the collectors of TR1 and TR2.

I 2 S AEER ETE, 1 77 L 0a 9 R0

00000000 O0O0
Cb

2 UL R

O

0.1 12 13 1t 15 66 17 18 19 20 2n

NNOOOOOOOOCODOOOOOOODOO OO O

Because of the steep sided exponential wave-
form fed by C: to the rectifier diodes D1 and
D2, and a multivibrator output of more than
15V peak to peak, errors due to diode nop-
linearity are small. Tests with a larse +1 per
cent meter showed a ncn-linearity of iess than
G-5 per cent over 98 per cent of the scale.

Battery drain of the circuit is only 5mA,
and the push to réead button S3 will ensure that
the meter is not accidentally left on after use,
so battery life will be almost as good as shelf-
life.

CONSTRUCTION

Fig. 3 gives drilling details and dimensions of
a Tin x Sin sr.b.p., Formica or Perspex front
panel. A metal panel is avoided because it would

tend to increase stray capacitance on the 0-100

picofarad range.

METER +
sconssc. METER —

Fig. 5. The layout of the
components on the top

Qo o
€ b Jpcige
€0/ UNDERSIDE VIEW

side of the Veroboard
with flying lead con-
nections. Below is
shown the regions of
copper strip to be re-
moved from the under-

side.

CO0O0O0O0OCODOOODOOODOOCOOOO O
|o ®

o OMmM™m"MaT wew X ~ 2 2

0 0O0OCOO0OO0COO0OO0O00O0O0
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After lettering the front panel, mount VRI,
$2, S3, ME1, SK1, and SK2, as shown in the
general wiring and layout diagram shown in
Fig. 4.

Switch S1 should be pre-assembled with capaci-
tors C1-C5 and C8-C12 before mounting on the
panel.

Next, solder the components to a 2-1inx 1-4in
piece of 0-lin matrix Veroboard, as shown in
Fig. 5. The Veroboard cut-outs at positions H17,
G17, 18, 18, 20 and 21, have been made to mii-

mise stray capacitance between the copper

strips.

Photograph of the top side of the Verobecard
with atl components in position.

The transistors and diodes should be the
last components to be soldered in position and
a heat shunt must be used on the leads when
soldering, otherwise permanent damage may be
done to these components,

Attach lengths of 22 s.w.g. tinned copper wire
to the ends of the panel to form leads. :

When the circuit panel is complete, offer it
up to the front panel as close as possible to
SK1 and SK2, and then cut the leads, insulate
with sleeving, and solder the 22 s.w.g. leads to
the front panel components.

The wiring on the back of the front panel of the
prototype.

When this wiring is completed it will be found
that the circuit panel is held quite firmly and
will need no additional support.

Complete the wiring by intercennecting the
front panel components, not forgetting Cl3.

CALIBRATION

To check that the instrument is working on
all ranges, temporarily connect a 33 kilochm
resistor in series with a capacitor of about 0-5
microfarad between SK1 and SK2, and press S3.
A meter reading should be obtained at all range
settings.

The prototype in use.

Two silver mica capacitors of +1 per cent
tolerance, a 100 picofarad and a 10,000 pico-
farad, will serve to calibrate the meter. First
cornect the 10,000 picofarad standard to SK1
and SK2, set S1 to 0-01 microfarad and S2 to
times one, and press S3; adjust VR1 for a full
scale reading.

To calibrate the times three range with the
same standard capacitor, rotate VR2 on the
circuit panel fully clockwise, set S2 to times
three, and then adjust VR2 carefully until the
meter reads 0-01 microfarad when S3 is pressed.

Return S2 te the times one position and set
S1 to 100 picofarad. Place the 100 picofarad
standard capacitor across SK1 and SK2 and trim
C1 for a full scale reading. Remove the 100 pico-
farad standard capacitor and observe the
residual stray capacitance reading, this should
be no more than 3 picofarad.

Now adjust Cl again while measuring the
100 picofarad standard, to make the meter read
100 picofarad plus the stray capacitance, that is,
slightly more than full scale.

When using the 100 picofarad range, always
deduct the stray capacitance value from the
indicated value to obtain the true value.

If it is found that there is excessive pointer
vibration with the particular meter movement
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used for ME1, on the 3 microfarad range, a

capacitor of about 300-500 microfarads can be
wired across the meter terminals in series with
a switch, to give additional smoothing on this
range.

The capacitance meter is omly suitable for
measuring non-polarised capacitors with a rating
of 15V or more. A shorted capacitor will show
up as a more than full scale reading on all
ranges, while an open circuit component will
give no reading at all. 0]

S
rComponen’rs Sed

' Resistors
R1 2-7kQ
R2 4.-7k0Q
R3 4-7kQ
R4 100kQ
| R5 68kQ
R6 100k
| R7 68Kk
R8 2-7kQ
All 7 watt ~10% carbon

Potentiometers

VR1 5k linear carbon, T.V. preset type
| VR2 5kQ miniature preset, horizontal
mounting

SHOP
TALK

i Capacitors
Ct  200pF compression trimmer
C2 1,0600pF +1% silver mica
C3 10,000pF +1% silver mica
C4  0-1uF polycarbonate or polyester +10%
or befter
C5 1uF polycarbonate, tantalum, or poly-
ester 1109 or better
| C6 0:01uF polyester £20%
| C7  100uF elect. 15V
| CB 100pF 1% silver mica
! C9  1,000pF =1% silver mica
C10 10,000pF 1% silver mica
C11 0-1uF polycarbonate or polyester 109
' or better
i C12 1uF polycarbonate, tantalum or poly-
ester + 10% or better
C13 0-25u¢F polyester -20%

Transistors
TR1, TR2 BC 109 silicon npn (2 off)
Diodes
D1, D2
Switches
S1 Two-pole six-way wafer

S2 Double-pole changecver toggle
S3 Single-pole push button

v

L

QA81

Miscellaneous

ME1 1001 A (with 0-3, 0-10 scales) 2% or

better

B1 9V battery PP3
4mm plugs and sockets: 7in x 5in s.r.b.p.,
Perspex cr Formica front panel; 2-1in x 1-4in
Veroboard 0-1in matrix; knob; 22 s.w.g.
tinned copper wire; two craocodile clips.

i
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Continued from page 591

further advances being made in cable laying
methods. This includes a new type of cable lay-
ing “engine” designed by the Post Office. The
new engine was first used to lay the UK-Spain
cable in 1970.

A modified design of the engine will be fitted
to the Canadian cable ship and ice breaker John
Cabot which will be used to bury the Cantat 2
cable and repeaters in the shallow waters of
less than 300 fathoms off the Nova Scotia coast
to protect the cable from damage by trawlers.

The cable and repeaters are laid through a
plough-type device and the John Cabot is at
present the only ship available powerful enough,
because of her other activity as an ice breaker,
to pull the plough. Remote TV cameras are
fitted to the plough and linked to monitors in
a control room on board. More TV monitors and
indicators showing cable tensions and ground
speed of the plough are also mounted on the
ship’s bridge.

The plough is capable of cutting a furrow in
the sea floor allowing the cable to be buried to a
depth of up to 26 inches. The other ship which
will be engaged in laying 95 per cent of the
cable is the Cable and Wireless ship, Mercury,
which is also to be fitted with a linear laying
engine.

After all the work of the electronic experts
in developing today’s trans-ocean cables and the
use of the latest scientific navigation and moni-
foring devices nature must still be accounted for.
Storms are still a hazard to the cable ships.
Photographs taken from the bridge of a Post
Office cable ship are used by the Meteorological
Office as a standard reference to illustrate sea
conditions in 2 hurricane. o

ADDENDUM

Since this article was written the Post Office’s
Research Department at Dollis Hill has received
the Queen’s Award for Industry, given for “Tech-
nological Innovation” in the development and
production of high quality transistors for use in
ucdersea telephone cables.

Cable Ship Alert lying to final splice at Kennack
Sands, Cornwall during the laying of a U.K.—
Spain cable.
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T ALK

kByMlke Kenward

NUMBER of readers have

written to us regarding the
supply and use of Veroboard,
since we feel that there may be
a great number of readers who
are not fully aware of the types,
we will try and clarify the situa-
tion.

Firstly, there are three fairly
common types and we use the fol-
lowing terms to describe them;
Veroboard—by this single name
we mean perforated beard with
lines of copper on one side only,
this is probably the most common
and the one we usually use; plain
Veroboard—this is perforated
board with no copper strips on it;
double sided Veroboard — per-
forated board with copper strips
on both sides, we have never yet
used this type of board and it is
doubtful if we ever will, as it is
not necessary for the type of
projects we describe.

We usually use 0-15 inch matrix,
this means that the rows of holes
are 0-15 inches apart, there are
other sizes (0-1 inch and 0-2
inch) so make sure you get the
right one.

Infra-Red Burglar Alarm

The main buying problems for
the Burglar Alarm are more
likely to concern the non elec-
tronic parts, in particular the
infra-red screen and the two eye
glass magnifiers. The screen
should be obtainable from most
large photographic suppliers but
in case of difficulty some alterna-
tives have been given in the text.

The two lenses used do not
have to be exactly the same as
those shown on the prototype but
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they do give a neat finish to the
unit. You should be able to obtain
them from some watchmenders
but you may have to hunt around.

Alarm requirements will de-
cide if RLA 1 is to be used, the
main point when buying this is
that the contacts can switch the
load applied by the alarm.

If you have an old OC 71 you
could try scraping the black
paint off it to use it as TR1 (OCP
T1). The old types were filled with
an almost clear jely-like sub-
stance which allows light to get
at the junction inside—newer
ones use an opaque substance
which does rot allow enough light
to pass.

Capacitance Meler

When buying for the Capaci-
tance Meter you must make sure
that the capacitors you get are
the correct type and that the toler-
ances are within those speci-
fied. You will probably have to
pay a little more for the better
tolerance but the resultant
accuracy of the meter is worth
the extra.

A two-pole six-way wafer switch
has been used in the prototype
although only five ways are used,
this is because the six way type
is easier to obtain.

Once again with this project
the meter will be the most ex-
pensive part, but it is worth buy-
ing a fairly good one for the sake
of accuracy. You should be able
to buy one marked with 0-10 and
0-3 scales.

It is of course, possible to re-
calibrate your own meter, using
Letraset, if you carefully dis
mantle the case and remove the
scale.

LW/MW Radio Tuner

There should be no buying
problems for the Radio Tuner,
the only items that could possibly
cause trouble are the two coils.
If you cannot get them in your
area write to one of the larger
London based supphiers—most of
them are able to supply.

New Products

Having written about the
Linear 505 amplifier last month,
and complained about the poor
specification gquoted, we then re-
ceived news of another new ampli-
fier from Linear—the 606! Linear
say that the 606 is believed to
be the lowest priced stereo ampli-

the largest 11X6X51,

fier, designed for a magnetic cart-
ridge, to ever hbecome available
through the normal wholesale—
retail channels. The recom-
mended retail price is £22-50.

The specifications quoted are
rather better than for the 505:
output, 6W music power into 154
(that’s about 3W continuous ram s,
[our estimate]); input sensitivity,
3-5mV magnetic, 35mV ceramic,
100mV tape and 400mV tuner;
total harmonic distortion 0-1 per
cent at 1 watt; frequency response
range (whatever that means)
20Hz to 65kHz.

We said the specifications
quoted are rather better, by this
we mean the way they are quoted,
not the actual figures. Since most
of the figures are qualified in
some way it is a pity that a proper
frequency response figure is not
quoted, but at the price, one must
not expect the highest quality.

Another new product this
month is the Mod-3 case from
West Hyde Developments Ltd,
Ryefield Crescent, Northwood
Hills, Middx. HAG6 1NN. West
Hyde have long provided a pro-
fessionally finished case (the Mod-
2) and they have now iniroduced
this new case design.

Mod-3 cases are provided in a
variety of sizes, the smallest be-
ing 7X3X5 inches deep amnd
inches
deep, they are finished in blue
and grey p.v.c. covered metal (out-
side blue, panels grey) amd cost
from £2-25 to £4-25.

Bi-Pre-Pak Ltd.

Due to a printer’s error in our
August issue an incorrect price
was quoted for the Complete Tele-
phone as offered for sale by the
above company, The correct price
should have read 95p. We offer
our apologies to Bi-Pre-Pak Ltd.,
and to any readers who may have
been inconvenienced by this error.
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RAPID

SERVICE

TRANSFORMERS

all with (=250 Volt primaries

Miniature

MHM& 8V, S00mA + &Y, S500mA

MMI2 12V, 250mA + 12V, 250mA

MHM20 20V, 150mA 4 20V, 150mA
£1:29 plus 13p p. & p.

T rs

LTI &:3¥, | SA—¥5p plus |8p p. & p.
LT26-3V, IA-_lgg plus 28p p. &r.
LT3 12V, I"5A—80p plus 26p p. & p.
LT4 123V, 3A—¢£1.32 plus 30p

p. & p.
LTS 9-0-3V, 0-5A—75p plus&llp
P. p.
LT6 12-0-12V, 1A—95p pluia‘ZSp
p. & p.
LT?Z 30-0-30V, | A—£)-87 plus 30p

p. & p.
Multi-tapped
MT30/2 0—]2—I5-20—2F30V A
£1-95 plus 30p p & p.
MT60/)  0-5-20-30—40-60V. IA—
£197 plus 30p p. & p.
MT60/2 0-5-20-30-40-560V, 2A—
£2.90 slus 345 P& o
Charger
CT/01 |A—£1 pics 260 0. & p.
CT/02 2A—#£1-25 plus 305 5. & =.
CT/03 4A—£130 plus 300 p. & D.
Second.mﬁ—a—s-. =17
uto-cransform. a*rs
ATBO IOW_—£1-18 plus 307 p. & p.
ATTS 75W—£C1-85 plus 30p p. & p.
ATI50 |50vW—£2.55 plus 34p B
AT300 300W—£4-75 plus 42p p.
ATION0 1000 —£8-90 plus 5
.
Al shroeuded with terminal b1m-.k:.
AT30 0-110-240V. All others 0—
110-200-220-240V.
Speaker isolating transformer
] : ) ratio for 3-150 , 2W—86p plus
I3p p- &
Speaker much.ng transformer
Tapped 3, B, 160. Will match
almest any speakers to any amplifier,
15W max.—90p plus 20p p. & p.

ALUMINIUM BOXES
with lids and screws.
Type L. . D.Pricep. l-p.
GB7 * Siin 23in Iin 38p
S

* Thesce sizes fit
standard
veroboards

EQUIPMENT CASES
with sloping front panel

gpa H. . Priccp.&p.
SF1  2in S*m 2%in  45p  12p
SF2 2in Tiin 3iin 60p Iép
SF3 2in 94in 4iin 7Sp i9p
Plain  aluminium. e
Stove - enamelled =
silver-grey  ham- i
mer finjshed, 20p = efoniiis
excra. T
CONSOLE CASES

in plain aluminium, ideal for mixers,
instruments, e,

Type W. A B C D Price p. & p.

in ininin in
GE20 8 9 312 3 £142 3I0p

GB2) 10 ¢ 35-2 3 £1.58 Jop
GB22 12 ¢ 312 £172  30p
la |
1=il I e
e A ]
VEROBOARD
o1 015
Size matrix  matrix
§in x 3}in 22p 16p
2:in x  Sin 24p 13p
32in % 3%in 24p 25p
ain - Sin 27p 29p
17in » 23in 75p 57p
17in ~ 3iin £l

Pins—either size; packer of 36 IBp

ELECTROLYTICS

| oF 9p 1.000uF V. 27p
2l 500V 209 1LO0OuF 50V 39p
4uF 35V l4p 000.F 25V 3sp

a—l&;.F 450V MWp
uF 16-16uF 450V  27p
I ogmra o
p

500uF 50V 235 sn.su,xF 350V 18p

I uF 7p
22pF esv s;. Ib;.F 7P
4eF 40V 7o 30p-F ISV ip
47=F 63V 6p apF 16V Tp
BuF  B5Y 7@ 4IpF 25V 6p
SxF 40V 7|: 6BuF 18V sp

JouF 25V 100:F {0V
ENTIRE HULLARD 0I5 016 017 IANGE
ALSO STOCKED

CASSETTE OWNERS!

For Philips and similar casserre recordars.
PUI2 Power unit for connection to
+or —E car
irﬂems. giving 74V, scabiiised B 15

PUI4 As :bove but switched for ££.10
6V, 71V or 9V output.
PP7S Hz-ns puwer supply, ouipu: £| 95

v
T
All units :re (.mple:e with cable and plug.

VARIABLE POWER SUPPLY
Input: 240V,
£4-20

Ou:gut. Swm:h:d 3, 45, 6, 75,
vofts d.c. at S00mA

BATTERY ELIMINATORS

suitable for transiztor radios and similar light
current equipment
PP& Input 240V a.c. Qurput 6V d.c.
PP Input 240V a.c. Outpue 9V d.c.
Price £1-50 plus 12p p. & p.

NEW EW
ILLUSTRATED
1972-73

CATALOGUE
Post Free

15p

CONTROLS, Log. or Lin.
Single, less switch, I5p
Single, D.P. switch, 24p
Tandem, less switch, 40p
Sk, 10k, 25k 0, sotn
SOOkﬂ IMO 2HM 0

SLIDER CONTROLS, 87Tmm.
complete with knobs.

Single, 44p; Tandem, S5Sp. 10kg, 25kgo,
50kn. 100k, log. or lin.

100k r, 250k Q2

RESISTORS

Ll
%, high-stability, E12 values.
FW. I p: IW, 4p; . 6p
Wire-wousnd

SW, 10p; 1OW, I2p

iW, 1p;

LOUDSPEAKERS
Tnss 4in, 30—£1:12, BO—£I1-12,

1-40,

8in x 5in, 3G —£1.B5, 80 —£1-77,
150 —£3-70.

10in X 8in, 30—£2-32, 80 —£2-32,
150—£2.32,

8in round, 3[1—6. 10, EQ—£2:50,
1551 —&2:1

Adastra H.:ren", 10in, JOW, 8 or 15 @ —£3-40_

Please add 20p p. & p. to all speakers.

e ———
BONDED ACRYLIC FIBRE

B.A.F. wadding, [Bin wide, lin thick. The
ideal lining for speaker Bnclosures.  25p per
yard.
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GARLAND BROS. LTD

DEPTFORD BROADWAY. LONDON,

SEE QN

PLUGS
Car aerial 14p
Co-axial 9p
D.).M. 2 pin {speaker) 10p
pi 13
l4p
. 5 pi : 13p
in, 15p
i 15p
Iac , 2fmm unscreened ¥p
Jack. 24mm screcened 10p
Jack, Jlmm unzcreened 2p
lack, 3¢mm screened lgp
N ufscreened I1p
n screencd 200 SOCKETS
Jack, stereo. unsercened  20p  Car aerial 8p
lack, sterco, scrcened 35p Co-axial, surface 3p
Phona, plastic top 5p Co- axu:l flush 9p
Phoneo, plated metal 12p DJ.N.2 pm (speaker) 10p
Phono, ficted 4 fr lead 8p D..N %
Wander, red or black ip D). N 5 pm 180° 9%
Banana 4mm, red or black &p D.LN. 5 pin, 240° 9p
Jack, 24mm 10|
LINE SOCKETS Jack, 3imm 105
Car aerial I4p Ja:k 4in unswitched - 15p
Co-axial 17 Jack, $in switched 17p
D.L.N. 2 Pm (speaker) 15p  Jack, steres, switched 24p
D.LN. 3 p 14p Phono. single 5p
DILN.§ pln 180" |18p Phono, 2 on a strip 7
D.L.N. 5 pin, 2407 I8p  Phono, 3 on a strip 0
Jack, Ifmm I5p Phano, 4 on a strip 10p
Jack, tin screened 49p  Wander, single, red or black 5p
Jack, sterec, screened 30p Vander, twin strip e
Phono, plated metal l4p Banana 4mm red, or black ép
CAPACITORS 9 00T

0003,
2:2pF 500V S/M  ¥ip o-oo;g,m

3-3pF S00V - 5/M  Tip 0-0033uF
SpF 500V S/M  Tip  0-0033uF
i0pF 128V P Sp  0-0036uF
10pF S0V S/M Yip  0-0047uF
1SpF 125v P.s. 5p  0-0047uF
15pF 500V Cer. 4p  0-0047uF
18pF 500V S/M  Tip  0-0047:F
22pF 125v P.S 5p  0-0054F
22pF 500V S/M Tip  0.005eF
500V 5/M  Yip 0-0088uF
27pF 500V Cer. 4p 000S8LF
33pF 125V PS. 5p  0-0068
33pF SO0V S/M  Tip  0-0082uF

47pF 500V Cer 4p 00IpF
SopF 500V S/M 73 0QIuF
S&pF 500V S/M Tip O0IuF
68pF 125V P.5. Sp  0-0lufF
68pF 500V 5/M  Yip  0O0IuF
75pF 500¥ 5/M Tzp  0-0lpF
82pF 500V 5iM 73 0-01.F
100pF 125v PSS, Sp 0l uF
100pF 500V S/M 7ip 0 0ISuF
100pF 500V Ccr. B 0-0I5uF
120pF 500V S/M 73 0-021:F
1500F 125v  P.§, S5p 0-022uF
150pF 500V S/M ip -022uF
150pF 500V Cer, 5p  0022uF
180pF 500V Sim o 0-022;:F
200pF 500V S5/M 7ip 022uF
220pF j25v P 550 0033F
220pF 500V Cer 556  Q-033uF
250pF 500V S/M 8p  0-047u.F
270pF S0V Cer Sp 0 047uF
300pF 500V S/M 8p  0-047;F
330pF 125V P.S, Sp  O-047uF
330pF 500V S§/M Bp  O-047uf
3%0pF o0V SiM 8p 0-047uF
470pF 125V P.S, S5p O-1uF
470pF TS50V Disc 5p O luf
500pF S0QV  5/M 8p 0 IuF
550pF 500V 5/M ap  O-IuF
680pF 125V P, 6p  O-iuF
880pF 500V S/M 8p  O-I5:F
820pF SO0V S/M 8p  022pF
000} :F 100Y  Mylar 3p O-22uF
0-001 uF 125¥ P.5 0:22uF
0-001 jeF 400Y  Pol 3 022 F
0-00) 2F S00V S 10p  0-33uF
Q-00) uF 500Y  Cer. Sp  O-47u:F
0:00)1:F 1,000 MDC &p  O-47uF
0-0015uF 400V Poly 3Ip 0 47uF
O-0015;:F sSoov  S/M 10p | -0uF

00 1
-0018uF 200V S/M 10p Nore:

S/M =silver mica 19, tol.
P.S.—paly::rrcn: o tol.
DC—a.c. rating =300V,

H F.=Mullard min. feil,
Cer, =ceramic.

25 £ -]
22pF 500V S/M 10p
22;:F  1,600v MDC  6p

MAIL ORDERS: Some ivems have a2 post and packing
¢harge shown against thern. Where p. & p. is noc shown
the charge is 11p for any selection, When both ¢lasses of
goodsare ordered the charge is 12p plus any p. & p, charges
shown., (Overseas extra.) Telephone 01-692 4412
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TECHNICAL

TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why not fill in the coupon below and find out how?

Many diploma and examination courses available, including
expert coaching for:
@ C. & G. Telecommunication Techns. Certs.
@ Radio Amateurs' Examination
@ General Radiocommunications Certificate.
@ C. & G. Radio Servicing Theory.
@ Genoral Certificate of Education, ete.
Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

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

POST THIS GOUPON TODAY

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

I"i‘ﬁé“"ﬁﬁﬁnoun
' CORRESPONDENCE SCHOOLS

e — —— — —

|

:Depl. Ne. RA26, Intertext House, Stewarts Road, London, SW3 411} |
I Please send me the ICS prospectus—free and without I
obligation. I

| (state Subject or Exam,)...cccccov..nt e R Ak ) el |
A T AR WS S o V) L S
I (B/ock Capitals Please) |
' ADDRESS ....cciiinemeerereeninanes - CrenEs o e o e T = I
| |

Member of the ABCC Accredited by the CACC

OFFER

Gsrrard 5P25 Mk. Il

Goldring G800

Tesk plinth snd tinted cover. All
leads nupplied.

Plesse add £1-125 for P & P-

TURNTABLES
Pleass add 75p for Po i P
Garrard S Mk. 111 £9-45
Garrard APT6 £18-50
Garrard 5L&5B £12-63
Garrard 401 0850 |
Garrard Zearo 100 (Auta) £38-73
Garrard Zero 100 (Single} £36-55
Garrard 5L728B £3-50
Garrard SL75B £5-50
Garrard 5L95B £34-25
BSR MP60 £9-45
Goldring GL72 £21-75
Goldring GLT2IP 42795
Goldring GL75 as-78 |
Goldring GLTS /P £34-23
Goldring 101/PC £20:00
Wharfedale Linton & carz.  £27-9%
Tharens TD125 £57-00
Thorens TDI125A8 188-00
Thorens TR150 Mk. U £26-00
Thorens TDI30A M. 1l £33-50

AMPLIFIERS

Planss add 75p P. & P. |
Amsrrad 8000 Mk. 11 £16:25
Amstrad 1C2000 £7-43
Amstrad Integra 400 £21-95
Armsorong 520 (teak cased) £43-95
Alpha Highgate 212 £25-00
Alpha Highgate FAI00 427 -95
Alpha Highgate FA4Q0 £31 93
Leak Delta 30 £47 - 63
Leak Delta 70 £55-95
Metrosound ST20E £24-45
Metr osound ST60 £45-95
Pionecr SA600 £58-00
Pioneer SA700 £66- 50
Pionear SAB00 £73-95
Pioneer SA900 £92-00
Pioneer SAL d » 4+
Rogers R/brook (Chassis) £35.00
Rogers Ribrook (Cased) £37.00
Rogers Ribourne {Chassis) £41 95
Rogers R/bourna (Cased £AT .50
Sinclair PROS02 x Z30[PZS £14-95
Sinclair PROG02x ZIOIPZ& £17-00
Sinciair PROS02 x

_ZS0/PZ8{Trans 4 £21-50
Sinelair AFY (Filter Unic) £4:40
Sinclair 18-50
Sinclair 2000 Mk. 11 £21:50

Sinclair 3000 Mk. 1l
Wharfedale Linton
Goodmans Max Amp
Telaton SAQ206B
Teleton SAQ30NS

Rotcl RA 210 £14-50
Rotel RA 310 £31
Rotel RA 510 £48-50

All prices correct
= at time of press
€. & OE.

ST

Hiford, Essex.

SRRERES
2ELEREE

"ALL BRAND NEW
jn manufacturer's sealed cartons.
BUARA -MONTHS.

Plazss add 75p P_& P.
Amstrad Multiplex 3000
Armstrong 523

Armstrong 524
Rogers Ravensbrook FET4

{Chassis) €31 -00
Rogers Ravensbrack FET4

(Cased) £35-00
Rogers Ravanbaurns FET4

{Chassiz} £41-00
Rogers Ravensbaurne FET4

{Cased) 48 -
Sinclair PRO6Q (Moadule) £17 93
Sinclair 2000/3000 Tuner £32-73
Philips RH690 £33:00
Leak Delta FM (Cased) 154-75
Lexzk Delen AMJFM {Cased) £64-50
Alphs Highgate FT 150 £34-95

TUNER/AMPLIFIERS

Piease add 75p for P. & P.

Alpha Highgate 150 =25

Armstrong 525 geak caad) £467-95
FM

Armitrong 526 AM]

(Teak cased) -5
Leak Delta 75 £126-93
Philips RH781 £50-00
Philips RH702 £81-50
Teleton 2100 £29-95
Goodmans One Ten 9-50
Rogers Rfbrook {Taak) £78-50 §
Rogers Ribrook (Chassis} £72-7T5
Alpha FR 3000 £66-00

SPEAKERS
Ploaze add £1-15 P. & P. pér pair
Amscrad 138 'EI;»9S

W harfedale Denton 2 £28
WWharfedale Linton 2 £35-95
VWharfedale Melton 2 £47 -45
Wharfedale Dovedale 3 £60-95
Celestion Ditton 120 -5
Celestion Direon IS £53-30
Celestion Dirron 25 £87:00
Goodmans Double Maxim  £48-
Goodmans Metzo 3 £44-95
Goodmans Magister £74-
Sinclair Q6 £12-50

£320*
Plus 3Sp p. & P. -

Finished in teak vencer wich tinted
dust cover fully assembled. For
Garrard _ SP25;  2025TC: 3000;
TE0; 2000: 2500; 3500;
1025; SL&SB; Alwo  for BSR
McDenald MPS0 and others.

Fer AP76; AP75; SL72B; SL75;
SL9SB; £4-20 plys 35p P. & P.
Alzo finished in walnut to match
Japanese equipment—at no extra.

CARTRIDGES

Pleasa add I10p for P. & P.

Goldring G850 £3-39
Goldring G800 £5-90
Goldring GB0OE s £8-95
Goldring GBOO Super £ £14-50
Shure M3D £3-95
Shure M44E 4565
shure MSSE £5-85
Shure M75E Type 2 £10-35
Senoatone 9TAHC £1-53

AUUI

' JU

Dept. (pe10f 74 Pentonville Road, London, N1, Telephone 01-278 1769
Or: 4 High View Parade, Redbridge 1ane East, Woodford Avenue,
Tel: 01-550 1086.

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

MAIL ORDER

. Order with confidence. Send Postal Order. Cheque.
. Money Order. Bank Dratr. Giro or Cash by Aegistered

Mail. CALLERS: Plaase note that cnegues can only be acceptad togetner

witn chequa cards (not Barclay Card)
2 minutes from KING § CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country
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Photogragh: Science Museunt, London.

E come now to our first

British pioneer, but as he
was not a physicist nor engaged in
proving any electrical theory he
may be termed “a stranger in our
midst”. James Watt inventor
extraordinary; the man after
whom the unit of -electronic
power is named (see Table 1).

The year is 1755; the place

Greenock on the Clyde, Nineteen-
year-old James Watt said goodbye
to his family and set off for Lon-
don, the hard way, by horseback
to look for work. His father a
small merchant had lost his trade
and fortune through bad specula-
tion. Because of this and ill health,
Watt had been unable to go fo
school regularly and was there-
fore largely self taught.

Arriving in London some twelve
days later, the young James
obtained employment at the in-
strument works of John Morgan,
After twelve months he returned
home but was forbidden by the
Glasgow City Guild to start a
business as an instrument maker
because he had not served a full
apprenticeship.

NEWCOMEN'’S ENGINE

Watt obtained work with the
college of Glasgow in a model
making and repair shop. The
college asked him to repair their
model of Newcomen’s engine
which had been invented some
sixty years earlier and had since
been used to pump water out of
coal mines.

Having got the model working
Watt was amazed to find the great
consumption of steam; he
reasoned that he could produce
a better version. In 1765 he made
a large scale engine, which was
erected at Kinneil near Linlith-
gow. This gave Watt-the oppor-
tunity to go into the construction
in more detail.
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THEY

MADE

THEIR

No.5 Watt

MARK

By J. E. Gregory

Table |: WATT (W)

The watt might be termed the “horse-power’ unit of electronics,
in fact 746 watts are equal to | h.p. The power needed to maintain a
current of one ampere through a conductor, and a potential of one volt

across its ends is equal to one watt.

The unit was first proposed by C. W. Siemens in his presidential address

to the British Association in 1889,

Large scale trials and patent
fees took what little money he
had, and Watt was forced to agree
to Dr. John Rocbuck founder of
the Carron Ironworks; taking twe
thirds of any profits from the
invention in retwran for bearing
costs, but the two partners did
not get on well together and after
a few years of uneasy collabora-
tion they parted..- Once again
shortage of money prevented
Watt from bringing his invention
before the public.

BOULTON AND WATT

In 1768 Watt ‘met Matthew
Boulton, a man of considerable
vision who could see that steam
engines need not be confined to
pumping machines and that they
had a great future.. Boulton, a
Birmingham manufacturer, was
owner of one of the most modern
engineering works in Great
Britain. He agreed to take Roe-
buck’s share in the invention and
a new and famous partaership

James Watt, garret !
workshop :

Photograph:. Crowna copyright
Sclence Musewn, London.

was born. Then in 1769, Watt
obtained his first patent, his
machine produced more power
for its size than Newcomen’s and
used less fuel but was still only
usable as a steam pump.

In 1781 he patented his second
engine which converted the re-
-ciprocating motion of the piston
rod into a rotary motion and
“drove a wheel round”. This
opened up new frontiers and was
the start of the real steam age;
it set Britain on the road as a
great manufacturing power.

The Watt family built Heath-
field Hall, a mansion on Hands-
worth Heath, Staffs, on a forty
acre site. Although by mnow
wealthy and famous, Watt worked
constantly in his garret work-
shop. His restless brain invented
a sculpture copying machine, a
machine for drawing in perspec-
tive, and a press for copying

manuscripts.
‘Watt died at Heathfield on
August 19, 1819.
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Knotted

A serious error was made by
somebody when he Kknotted the
mains input cable, illustrated
twice (on Pages 530 and 531) in
the article on the Drill Speed
Controller.

This can be very dangerous and
is specifically outlawed by the In-
stitute of Electrical Engineers in
their published regulations.

If a cable is rapidly bent from
a straight to a highly twisted con-
fisuration, as often occurs when
an item is knotted and the knot
pulled tight rapidly, the core
material may suffer from local
fatigue causing cracking of the
material. This occurs very readily
with copper core, but less so with
the more resistant steel ones. The
cracking acts as a resistance to
the current flowing through the
appliances, hence local heating
occurs. At the 200 watt (0-9amps)
being drawn by a domestic drill
this heating may be only a few
degrees, but if the same knotted
lead were used to feed say a three
kilowatt fan heater the tempera-
ture may rise 100 degrees above
ambient temperature, melting the
cable insulation and possibly do-
ing damage to someone or thing
but at least blowing the fuse.

Hence although this may appear
to be excusable in this instance I
believe that it would be a good
idea if a few words of caution
were publisked in a future edition
of your publication to “head off”
anybody gaining the general
impression that this is accepted
safe practice which it most cer-
tainly is not.

The error, though danrgerous, is
so common that the writer could
be excused it, provided the sug-
gested warning 1s printed.

K. R. Kinsella,
Aylesbury.

We thank you for pointing out
our mistake, we would suggest
that readers use one of the plas-
tic cable clamps available, to
secure mains leads.

For the Drill Speed Controller
this could be screwed to the base
of the MK box.

Radio Amateurs

I write to ask that a brief item
be inserted in EVERYDAY ELEC-
TRONICS magazine re. the amateur
radio course run by Northumber-
land Education Dept. at Gosforth,
very near Newecastle-upon-Tyne.

The course is designed to pre-
pare students for the Radio
Amateurs Examination in May/
June 1973. It will be run at the
Gosforth Evening Institute, Gos-
forth Secondary School, Regent
Avenue, Gosforth, Northumber-
11%1}7%, commencing in September

Designed specifically for the
R.A.E. the course is also ideal for
amyone wantng to get am insight
into radio theory, having just
taken up radio or electromics
generally as a hobby or profes-
sionally.

Held on Tuesday/Wednesday of
each week from 7p.m. to Sp.m.
‘candidates may sit the R.AE. at
the school.

Enquiries should be addressed
to, The Principle, Gosforth Even-
ing Institute at the above address
who will forward a prospectus
by return, or further information
can be had from myself by tele-
phoning Newcastle-upon-Tyne
668439.

As you will have gathered, I
take the class and your co-opera-
tion in this matter would be
greatly appreciated.

D. R. Loveday,

Newcastle-upon-Tyne.

Too Slow

1 have just built the Electro-
nome from the circuit as des-
cribed in the July issue of EVERY-
DAY ELeCTRONICS. I have used all
the correct component values, and
have checked all wiring. You say
that this circuitshould give 40-225
beats per minute.l only get 18-100
beats per minute. ]

Could you please advise me
what may have gone wrong.

N. Matheson,

Newcastle-upon-Tyne.

The reasom for your Electro-

nome not giving the correct range
of beals per minute is almost
certainly that the capacitors are
too high in value. This is quife
common as electrolytic capaci-
tors have very poor tolerances,
eqg. —20% to +100% of the
nominal value. We suggest that
you reduce the value of C2.

Soldering Irons

Could you please help me in
buying a soldering iron? I am a
beginner toelectronics and before
the end of the year the firm I
work for will be going over to
electronic calculators from
mechanical types.

I have managed to get all the
issues of EVERYDPAY ELECTRONICS
to date in order to get myself
used to electronics; I have a
Demo Deck and plan to try some
of your projects, but I can’t make
my mind up which would be the
best soldering iron for the pro-
jects in your bocks and for future
use on other projects.

Couid you please lain the
connection between the iron’s
leakage current to the electronic
components, and the damage that
can occur.

Finally, the bits for the iron are
available “nickel plated,” “Ferra-
clad” and “Triple coated,” which
do you use for what job?

I would like to thank you on
behalf of us beginners for bring-
ing out a magazine which we can
understand. I only hope that you
don't take too much notice of
some of the letters that you have
published from people who want
you to turn into the same type of
magazine as all the others, leav-
ing us beginners once again on
the outside.

There is always a new genera-
tion of beginners coming along
who need a magazine like this as
a stepping stone before going to
the more experienced magazines
with all-the technical jargon.

G. Hayes,
Hackney, London.

Provided you are soldering to a
circuit that is not connected to
a supply or to earth mo damage
can result from iron leakage.
When the circuit is live and part
of it is earthed or connected, via
a transformer to the mains supply
a low leakage iron should be used
to avoid possible damage to semi-
conductors. 5

The wmore expensive coated
bits are made to last longer—
they are designed not to corrode
as much as a normal copper bit.
'Coated bits are generally used .
on assembly lines but they are
good if you tend to leave the iron

Everyday Electronics, September 1972
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DRILL
CONTROLLER
NEW KW MODEL
Elecironically changes
speed from approxis
mately 10 reva. to
naximum. Fall power at
all speeds by fingsr-tip
control. Kit inciudes all

parts, case, everything and
full inatructions. £1-50 plus

13p post and insurscce.
Made up model also avafl-
able. £2°25 plus 13p post & p.

MAINS OPERATED CONTACTOR
220/240v. 50 cyecle solenocid
‘with laminated ¢ore ro very
sifent In opcration. Closes 4
circuits esch rated sl 1¢ ampe.
Extremely well made by a
Gerpan Elcctrical Company.
Overall gize 2) x 2 x Ol
£1-50 each.

NEED A SPECIAL SWITCH?
Double Lesf Contact. Very slight pressure closes
btoth contacls. 8p each, 60p
doz, Plastic pushrod smit-
able dfor operating, bp each_

OUV

457 dox.
)
AUTO—ELECTRIC CAR
AERIAL

with dashboard controt swilch—fuliy
extendable to 40in or fully retrac-
table. Suitable for 12V positive or

o el ¢
with fitting instructions and ready
wired dashboard awitch. £5-75 plu~
251 post and tnsurauce.

MAINS TRANSISTOR POWER
PACK

Desig 19 opcrate b sets and
Adjustable cotpal 8v., v, 12 volts for up to
600mA {class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4. PP8,
PP7. PPY and others. Kit comprises: mains
traneformer rectifier, smoothing and load resistor,
condenscrs and instructions. Real snip at onlr
£1, plos 18p postage.

MICRO SWITCH

§ amp. changeover contacts, gp
ench, 21 doz 15 aminp. Model
10p each or £1-05 doz.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—-4 polc. 2 way—
3 pale, 3 way—4 pols, 3 way -2
pole, 4 way—Jj pole, 4 way—2 pole
6 way=—1 polc, 12 way. All at 20p
euch £1-80lor ten, your assurtinent.

KITS FOR PREVIOUS PROJECTS

Unicms otherwise stated, kits eontain clec-
tronic parts ooly. The case and special
ilcma can be obtalned locally. Also batteries
are 0ot inciuded. Kita may be returncd
for d if construction has mot bcen
sizrted. We reserve the right to

No. of Pales

poles
9 poles
10 poles
11 poles
12 poles

MULLARD ILF. MODULE
‘Thix is a fully d Intermedi; fr module
for amplification and detection of fin. signals at
10-7MHz and a.m. signals at 470kHz. The first stage §x
used 38 an Lf. amplifier for fun. and a eclf-oscillating
mizer for A aperation. in confunction with an ex-
Lcral oscillator coil. 75p each, 10 for £6-75. 100 for
£82-50p. With connection dig.

STANDARD WAFER SWITCHES
8tandard size 13" water—siiver-plated S-amp ocontact
standard 1” apindle 2~ long—with lacicing washer and nut.
2way 3 way 4 way 3 way € way 8 way 9 way 10 way 12 war
40p 40p 40p 40p 40p 0n  40p 40p d0p
40p 40p 40p 40p 40p d0p 40p 70p
40p 400 40p 40p F0p 0p Op 95p 85
40p 40p 40p 70p p 0p 70p £120 £1-20
40p  40p 7 70p  BSp 960 95p 2145 £145
400 7 70p 0p $5p 95p 8Sp EI70 £1-70
“0p T0p J0p S6p £1-20 £1-20 £1-20 21-95 £1-95
20p TOp 70p 86p £1-20 1-20 £120 £320 £2-20
70p 7 G5p 85p £1-45 £1-45 £1.45 £2-856 £245
70p  T0op  85p Z21-20 £145 £1-45 4145 £270 £270
70p 95p B3p L£1.20 £1-70 €170 £1-70 £2-95 £265
70p 95p 95p PI-20 5170 £170 2170 23-20 £3-90

YOUR TTME iz the most precions thing yog have. Do

¥ou waete It wailing for the soldering T e
fron to beat up? You can be soldering m
in a few sccondn with the L.T.E. fiMlipur
Bolder Gur which we offer at a specially keon Price. It ix =3

in fact this month’s snip. A well made lightweight unit
with flash tamnp to i

13 AMP TWIN GANG SOCKETS
Offered st less than whbolesale price your
opportunity to replsce thosc dangerous
adaptors—brown bakelile findh mounting—
standand ftting. Unswitched 20p cach, separ-
ately swi each. 7 swi

and with neon onfoff indieators 45p each. Less
10%; ten or more + 20p postage if order undey
0.

THIS MONTH'S SNIP we——seessmm

the work. Mas 100 watt
maing Tr and ix boflt Into a

double |

shockpreof Thermo-plastic case. Suitable for 240volt, 50 c.ps.
This comes complete =ith 5 apare tips and is offercd at a special
=nip price £2-25 plus 20p post and insurance. B,

Made by HoncyweH for normal air temperature $0°-850°F.
{6-25°C.). Thix is o precision Instrument with s differential

which can be adjusted to better than L-5°F. A mercary
switch bieaks on temp. riste—the switch i operated by
colled bi-metal clement and an adiustable Licater is incor-
porated for heat anticipation. Elepantly siyled and en-
cased in an lvory plastic eace with clear plastic windows,
thermomreter above and «witch setting scaic below. Slze

MULLARD AUDIO AMPLIFIER MODULE
Tses 4 transistors, and has an output of 00mW into
B ohms speakera. Input suitabie for crystal mic. or pick-up.

approx. 3-6° x 327 x 1-4° deep. Can e mounted on
conduit box or directly on wall. Pricc £1-25 each or 10 for
£11-25.

9 ¥nit hattery operated. Slze 2" long X 314~ wide X 17 Ligh.
BPECIAL SNIP PRICE 60p each. 20 for £b-40

DISTRIBUTION
PANELS

Just what you need for work bench or Iab, 4 x 13 amp socketa In metal box to

take s

tandary I3

amp futed plugs and ob/off swilch with neon warning lizht.
with 7 fect of heary cable. Wired np rewdy to work. £2-25 lew

components should d:livcng be protracted
%0 a8 to avoid undue delay.

HOME SENTINELINTRUGER ALARM £3.75
SNAP TNDICATOR ............ ____ T5p
WINDSCREEW WIPER CONTROL...£€2-00
RECORD PLAYER........... .. ieeeee £5-50
(amplifier cornponenta only)

DEMO DEC .. . £675
FUZI BOX .. - £1-85
PHOTOGRAPHIC COLOUR
TEMPERATURE METER ..
ASTRON RADIC

REMOTE TEMPERATURE
COMPARATOR ...

ELECTRO EAUGH ..
RAIN WARNING ALARM
WA-WA PEDAL

SOIL MOISTURE METER
SIMPLE CALCULATOR .
DC POWER SUPPLY .
' BABY ALARM . ... fnen T
AUDIO TONE GENERATOR . 2
METAL LOCATOR............_____ . £4-00
LIGHT TO SOUND CONYERTER ...£1-70
THRU LENS LIGHTMETER

3 CASE
Size approx. 837 x 31”7 x 2~
deep with brass inrerts in
four corners and  bakeclite
panel. This i a very strong
case smitahle to house instru-
ments and special rigs, etc. Price
45p each.

Dlug; £2:50 with fitted 13 amp plug; £2:65 wilh fited 15 amp plog. plus 23p
P.&P.

I HOUR MINUTE TIMER

Made by Smiths. Compleie with control knoh and calibrated
dizl. Thiz month’s speclil bargaln at 50p, Usciul im the
kitchen, ofMce and dack-room cte,

To receive prices for these and olher featured projects send the estimated
<ozl any diffcreace will be adjorted.

INFRA RED BURGLAR ALARM
CAPACITANCE METER
LW/MW RADIO TUNER

ey

ELECTRIC TIME SWITCH
Made by Smiths these are 4.0, mains operated. NOT
CLOCKWORK. Ideal for mounting on rack or rhelf or ean
ba boilt late box with 134 sockcet. 2 completely adjustable
time periods por 24 houra. 55 amp ehange-gver contacts wiil
switch elrcult on or off during these periods £2-50 post and
ins. 23p. Additional timc contacts 50p pair.

50 M!CRO AMMETER

Square, pancl mounting type. £2

MAINS OPERATED

Model TTI0 13~ pull sizc 3 x 2§ x 2°
£1-80 plus 20p past and insurance.

MAINS RELAY BARGAIN
8pecial this month arc
some  aingle. double
and trebie pole change-
over rolayn. Contacts
rated at 15 ampe.

t} x 137 80p, Operatlnv; cotl wound
> for 240V A.C. Good

SR British Make. Gouscd.

ALl ¥ Bize approx. 1}” x 1°. Opea construe-

“op. tion.

8ingle pole 25p each 10 for £2-25
Treble pole 3hp cach 10 for £3-15

SOLENOIDS

Model 772 -— unall
but powerfal 17 pull
—approx. slze 1} x

THERMOSTAT WITH THERMOMETER -

€D CAR IGNITION

This mﬁe which hae
proved amazingly
BLECTROMIC IGMITION | +fhicicot. We affer kit of°
parts as I.W. Cireplt

25-95 plus 20p p. & p.
Deluxe model with prepared cireuft board £6-05.
When ordering please state whelher for poeitive
OF hcgative systems.
£2 POS. SOLENOID OPERATED STUD SWITCH
Muins operated, each cmrrent pulse to switch
nolenoid moves switch arm through ene position
on to the next contact stud—current fo pelcase
nolenoid brings back switch arm to porltion one.
These are ex-equipment but W good worki g
order. Any not so would be replaced. Prica 5Cp

TIMED ‘ON' SWITCHES
Made by Smiths for washing tnachines ele, Centre
spindle tlosen double poic 15 amp awitch directiy
it is turmed. A tull 380° lurn or only a part turx
winds the clockwork mechanism and keeps the
switch clozed until the spindle retums to the
-oft’ position. A dlal therciore could be fitted 1o
Indicate hours and minutes and the switch on
period could be set quite accarately. 2 modcls
Available—80 minutes, —190 minutes and 360
minuntes. Price 95p ~ach. Metal clad pointer knob
15p. Suitahie relay to make ithe switch ‘on”
instead of ‘0" Z5p.

MOTOR GENERATOR

Ex Admiralty—21 volt D.C. input— 240v 50 cps
cutput. Admiraty rating 80 walt but we pave
tested this to 509, overload voltage regulated so
suitablc to operate TV or instruinent. In case with
metal cover—controls on front include valtmeter-
Probably co#t £200 cach to make. Qnr price only
£25 each plux carriage. £2 up 16 200 milcs £4 up
1o 100 miles

PAPST MOTORS #
Eat. 1/40th h.p. Made for
110-120 volt w=orking.

but two of these work
ideallc together off our
standard 240 volt mains.

A really beantifnl motoy, Y

cxtremely quist runnine L

and  reversiple.  £1-50 o

each. Postage cae 23p, twa 33p, 2804 tooolo] 27
PRESSURE SWITCH

Containing a 15 amp. change over ./=®
swilch operated by 2 diaphragm
which in tormn i« aperated by air
precmnre through 3 small metal |5
tobe. Thc operating pressure is
aljustable hui js sct te operatc in
approx. 10 in. of water. These are yuaiic low
pressare devices and can In fact be opérated
simply by blowing into the inlct tube. Original
use was for washing machines o turn off water
when tub has reached correct level but no doubi
hax many other applications.
75p cach. 10 for £8-75_
TAPE HEADS

Miniatere size. Front &~ 5 “—depth §* made
for Truvox, separate heads for recopd and erave—
2 track 45p pair, 4 track 75p pair

LEVER SWITCH REF. H52/4
Ideal for intercom or similar. Presaing the lever
down operatex 6 palrs of changsover contacts,
pressing the Jever up operates 4 pairs of change-
over contacts. The switch ir spring loaded awml
norwally retwms Lo the off or centre pomition.
8izc approximately 147 loag X 2" devp x 2°

thirk. 4 o1
, 15 AMP
ELECTRICAL
PROGRAMMER
Wake 8D gently with
radlo plaring and ketrle
boiling—swliich lights o
to ward of mtruders—
brve aurin bous te come home to. Thess and
other things you can do with the help of an
Electrical Froprammer Ciock by lamous maker
with 15 amp. onfofl switch. Switch on time can
bo sct suvwhere to xtay on up to 6 hours. Indepen-
dent 80 minuto memory jogger. A beautifol anit.
Price S1-85 4 20p. p. & p. or with glasy front
<htome bezet 75p extr,
2 POS. ROTARY MAINS SWITCH
Raled 15 amp at 230v. 4 eircuils, Position A—all
<irctiits open. Poxition B—eclrenit I closed. i
C—circult closed. Powition D, clrenits 2, 3 & 4
closcd Postion E—2 & 8 clreuits clossd. Pasition
F—1, 2, 3 & 4 circails closed. Pogition G—=2 & 4
eircalts closcd. 15p each or 10 for £1-35,
EDGE CONNECTORS
32 way Zor £1-50 sirip boards. Gold plated con
tacts. 50p each or 10 for £4-50,
EROBOARD
0Ycuts—10 picces.—-1—:15 & -2 matrix. AN good
wseful sizes. Total not less Lthan 150 aq. inu YETY
nsetni for cirvult bailding. Regular price value 2t
least £2. Price £1 the lot.
2 AMP VARIACS
Therc are variable voltage {ransformers, British
made by the famous Zenith Co. Fally cnaloed
for bench use and fitted with Calibrated acale and
control knob. Zenith Model No. 100 L. 250240
A.C. ontput 0-240 volt up to 8 amps. Thit medel
islisted 2t ncarly £20. We have a limited quankity
only, abaniutely brand new, still in makers
cartons, offered {o you al £12-50 cach plus £1
carriage and insurance up to 100 mies.

2

Where postage is not stated thon orders over
£5 are post kec. Below £5 add S0p. Scmi-
conductors add 5p poet. Owver £1 post free.
8.AE. with enquiries Please.
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| P £
| BRAND NEW LARGEST SELECTION OF SEMICONDUCTORS RETURN OF POST
; GUARANTEED COMPONENTS SERYICE
| ] o ; : 3
I TRANSISTORS TTL LOGIC I.C. NEW PRICES
| ¢15 018 BClos 011 BFYS0 018 NKT613F 030 113 1224 1-11 12 84 111 1804
015 0-18 3C109 01 BrYs51 014 NET674F 024 £p £ fp  £p fp fp
025 018 BCit2 018 BFY5? 016 NET6TiF 022 | 8N7400 020 018 030 075 SNT42 . 032 030
0-20 016 BCIIS 016 BFYi3 015 NET713 030 020 018 084 008 BN74IS 043 G4l
0-30 018 BC1G 015 BFY56 034 NKT7I7 044 | SN7402 020 018 084 080 BN7i74 043 041
0-15 0-18 BCLIGA 018 BPY75 040 NKT781 020 | BN7403 020 018 023 021 BNi475 045 o4
015 0-18 BCI1IE o1l BFY?6 022 RETIH1Y SN7405  0-20 0418 087 083 SNi46 045 044
0-25 016 BCI21 020 BFY77T 024 0 SN7406 080 07 085 081 SN7480 070 085
0-28 016 BCiwe 016 BEFYS0 065 NET10459 8N7T407 080 075 286 270 SNTi81 140 128
018 016 BCI26 020 BFY20 0238 0- SN7408 020 0-18 288 270 BN7 087 082
0-18 016 BCI0  0:30 BAXI® 013 NKT10519 SNTH09 020 018 2560 540 B8N7i83 087 082
025 070 BC147 010 BEX20 014 023 | 8X7410 020 018 100 095 SN7484 200 185
0-10 085 BCI4E 003 Bsxzl 09 NET20329 SN7411 023 021 100 0-95 BNv435 3462 340
i 013 028 BCl49 (1 RAK26 034 §N7412 048 (-36 100 095 BNT486 033 030
038 020 BC157 008 BSX2T 031 NET20339 SN7413 G40 038 100 085 087 034
02l 081 158 010 BAX28 028 - SN7420 020 018 020 018 SNT401AN 121 110
018 0-32 BC15% 019 BEIG0 050 NKTs0111 8NT423 051 7 020 018 SK7492 87
017 022 BL160 o1l PAXEl 042 E 0-87 SN7427 0.48 0-45 0-20 018 8N7493 0-84
0-30 022 BCIGTE 011 B3XT6 016" NETB0112 BNT428 080 0-95 020 018 SN7494 087 084
014 0g1 BCI66E 0-10 BSX77 020 84 | 8SN7430 023 015 020 018 SX 087 084
014 082 BCISRC 010 BIXTR 025 NETE113 3NT432 ¢48 042 BNT4T0 040 038 HN7T4i50 0-87 0384
. 1 011 BIV2L 020 b 2
g% o1l BC170. 011 BSY25 050 S SUB-MIN ELECTROLYTIC
0-11 BCIT1 D18 BSY26 020 2 s sial .
016 0%  pass o1y psvas om G RS 0G4k 140 1'8/25; 25/16; B2(68; ap10% 4fio;
018 308 RCIES 009 BEYIR 045 055 | B:4/8-4: 6:4195: T0N16; 10/64; 16/50: 20/16; B0/64; 25(6:4: 25/25; SHI0:
0-20 022 BO1EE 011 B8Y30 016 KET80214 Jgi-llo:‘ ..IM: 40 16; S0/6-4; 50/25; 50/40; 64/10; R0]16; S0/25; 100/6:4;
020 0-26 RC2L 012 BAVDl 025 0.7 123/10; 125/16; 320/€-4-
gg grﬁ BCYA0 035 B8Y52 025 -\'KT80‘2150 o =
| . BCYS1 - BEYEZ O : <
RE 338 BCYS 0o Reva O  NKTame SILICON RECTIFIERS
025 BCY33  0-30 BSYs6 079 b
030 o8  RCYss o0a5  BeTs 04 oo oss | PV i e T S T
0-20 0-69 BCY38 040 BEY79  0-40 ocz 050 | o St LO-LA L 22: 18 r: 300 a5
0-88 0-54 BCY39 080 BAY790 045 oczs 050 | o 00 gt R R {14 0% L)
0-38 084 BCYi0 050  BSYS5A 009 OC3 060 | 35, swp  35» 46y 4&7p 5S6p 66  2Wp  —
032 078 BCY42 015 Cltt 053 0C25 980 | j5y 38 “; © 55’ 55: 5 s =
oL L R e MR B | 2 ¥ W s b £k a0 g27s  —
YS! 38 ;! p ¢
070 BCYS0 019 €496 85 0C29 D60 1 m and i#m_u e phal:f: encapsulation.
060 BCYT0 017 o8 025 0Css 0-50 - i
0-58 BCY71 022 GET11a 035 oC36 085 ‘DIODES & RECTIFIERS
081 RCY72 013 GETIl4 020 oc41 030 -
0-30 40050 050 BCZ10 035 GET119 0-35 oc42 035 | INMa 103 Aa119 % BAX1E 12§p FRT3M 22ip
020 0251 0-58 BCZ11 050 GET120 0-40 oCH 015 | INBl& Tp AAI29 15p BAYIS 17lp 045 1%
020 40300 0-28 BD118 076 GETS72 0-15 0C1s o1z IN916 T A17]13 13p Ba¥3l 7p OA1D F3
0:20 40210 037 BD12I 075 GETRR0 (35 OCi6 (&1 IN$007 Slp AAZIS 12p BAY3§ 25p 10p
0-20 40360 035 ADI23  0-82 GET887 020 OC70 [} IS4 Tp AAZIT 10p BY100 151 0447 3p
032 40861 037 BD124 080 GETR90 035 0Cy1 12 | muz 15p BALWO 15p BY103 285 QATO  Tp
011 40362 040 BDI3l 075 MI0 078 ocT2 el | Ispe0 1gp BAloZ £5p BYI22 47ip ©AT3 10D
012 40406 0-40 BD1S2 076 WMIi00 088 OC74 0-25 18121 lap BA110 25p BY124 15p QA?9 Tp
0-1% 40507 081 BDYIO 1295 MI49t 088 0C7s o2 | 15130 Sp BAll4 15p BY1% 15p ©AB1  Bp
045 40408 042 BDY1l 150 MIa0 675 ocis o2 | IS151 10p BAlS 7; BY127 17 OAsS  10p
012 40410 058 BDYI7 150 MJss0  g7L oCTT o040 | 18137 12y BAl4l 17p RYl6s 57p 0A%0 Tp
018 404674 0-57 BDY18 175 035 ocs 0-20 18920 73 RBAli2 17p BYXi0 22p A%l Tp
017 404654 035 BDY1R 197 WJI4R1 085 OCS1D 020 | 15922 f8p BAli{ 1Zp BYZ10 35p GASS 79
017 ACI07 085 BDY20 100 MI190 094 oCRD 025 | 18923 12p BAliS 17p BYZI1 32%p 0A200 7p
018 AC126 020 BDY38 085 MFi91 110 OC3s 0-20 13940 S5p Ba1sd 12p BYZ12 30p 0A202 10p
029 ACI27 020 BDY60 090 MIEZI0 G47 0C3s 0-20 BAX13 Sp BYZI3 25p TIV307 50p
G Aom o om  oApum ooE NS R &% @ =
(1] ACIA4 -20 B! i o 2 1 0-25 y
018 ACI76 016 BFL1s  0-25 MPPI03 033 oClTe 095 OO R BRIDGE RECTIFIERS
023 ACY17 025 RF1lT 043 MPF104 033 ocl7t 030 DISCHARGE IGNITION A P1V A PIV
018 ACY1S8 018 BF163 020 MIP105 033 oc200  0-40 1 100 37p| ¢ 50 60p
012 ACY1D 020 BFI66 036 NKTI24 043 oc0L 088 = , s P | L 100 0n
012 ACY20  0-20 RF167 018 NKT125 0-40 ocom 065 (As printed in P.E. Nov. iy L T 80p
012 ACY21 018 BF178 019 NETI?6 038 0C202 0452 71). Complete kit £10-00 2 50 % | ¢ so 82p
ACT22 D13 BF177 025 NRTI2S 048 oc204 042 P. & P. 50p. 2 200  4lp | ¢ 200 80p
010 ACY2S 018 BF138 031 NKTIS 028 0c205 085 2 500 48p | € 100 110
010 Ag%to 017 gg;ﬂn o-g ggsg 032 ;‘?;Szén g-g
- ACY4l O (% 210 025 A 3
o010 ACTal M7 BTl 031 NRaell osy  Twewma 058 | THYRISTORS (SCR) MULLARD C280 M/FOIL
047 ADI4SY 123 BFI184 017 NET212 095 TIPS1A 062 PIV 50 100 200 300 400 CAPACITORS
080 ADI50 055 Briss 017 NKT212 025 TIES2A OH 1A 25p 274p 37ip 40p 474D 0-0L 0-02%, 0-038, 0-047 3p each
0-20 ADI6l 033 BPI4 014 KRKT214 018 TIP33a 101 4A 40p 45p 55 —  SB0p _. 4p each
620 ADi6? 038 B9 015 KKT215 021 TTE: 1:51 74 T 92p —Sl-12p 34
022 ADIS1 | PR BYI98 018 NET?18 048 TIP35A 290 | TICH7 0.6amp. 200 PIV 35p. ; [
013 ADi62 [ 080 BF197 15 NET217 050 TIP3CA 370 Also 12 amp. 100 FIV 75p k 11p
12 AF108 " 024 BFisa 018 KKT219 025 TI834  0-50 | 2N3525 at BSp 14p
018 AFI1d 025 BF200 040 NET228 017 TIS4 021 - a1p
017 AF116 025 Br224) 014 NET224 025 TI844 0407 | VEROBOARD 25p
s T em LN 08 MR in TR o - —
0 AF117 020 A 29 029 i - i a
087 A h BTAR 02 NKT237 0L risa7 011 | 24 x stin 1y #3p (WIEE-WOUNIIE B SIDhS |
010 API24 024 RP24e 018 NKT238 0-18 TISER o 2} % 5in 25p 25p o5 watt 6% {(op to 270 cbms
00 AF125 090 DFX13 023 NET2:0 019 TI849 o1l 31 x 3}in 25p 25p only). 7p Pt
283416 018 AFI26 020 BFX? 025 NETo241 0-20 T1850 017 | 3} x 5in 30p 29 5 watts 5% (up to 8-2k(J onlr), 97
N34T 0 AP127 020 BRFX30 025 NKT: 015 851 oLl 5 % 17ln (Plain) 383p 10 watt 8% (up to 25k ooly),
s AR R pmuoem mmeew NG | WoEROwe® | orewmomeres
007 AF178 O 244 012 g rero Catter 45p 0%
011 AF179 o,ﬁ BFXS4 024 NRT246 0-18 Pin Insertion Toola (-1 snd <13 | POTENTIOMETERS
010 AF1SC 050 BFXRS 0-29 NKT261 021 macrix) at $5p. L Carbon:
o1 ATl 088 BFX86 024 NET282 018 prre——————— Log. and L, less switch, 16p.
0-19° AP230 036 BFX87 027 NKT264 021 OPTOELECTRONICS 1og. snd Lin, with switch, 25p.
i Aws e Rum om NEnnoon o smoe ssvex | | MeeemASnODAE
280 47 3 3 - - wih Gang otx, g,
0-70 ABY2R 025 BFYI0 035 NKT274 018 SEGMERT INDICATOR £2-00 and Lin., 40p.
i% 0 Mnoon omw ok S es e
080 ASY28  ¢25 7z 3 20 4 PRESETS (CARBON)
0-80 ASV29 O BFY18 @33 NKTs02 078 B9900 PHOTORESISTOR 3
18 dm iR onh iR dm = SRR R
X 8Y35 035 3 : 3 ; 2 =
e e = ae meSIsTORs 03w iy momzowTAX
2N3319 25 BFYil 043 NET406 063 5 s
UNI823 082 BC107 012 RFYi3 065 NXTE03F 030 eats E.’,i’: }:_‘ "%-ﬁ,wggiff THERMISTORS
Post & Packing t3p per order. Europe 25p. Commanwealth (Air) 65p (MIN.) '3;‘ 5!2}61-‘%?- E;;%Tg ﬂi%';, "‘;ﬂ{)‘.ﬁ 3}:
Matching charge (audio transistors only} §5p extra par pair. :nu 10%. 25'9'. 1V & §W Mullard Thermistora alw 1o
Prices subiect to alteration without prior notice. 1 2 watt 10%, 8p. %12 Scries. stock. Piease enquire.
Tel. 01452 o1s612/3 A, MARSHALL & SON CALLEnsswilagoynf
== HRS. 8-530 .-FRI
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9-5.0 SAT.
] |
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on for long periods without
making any joints. Iron manufac-
turers will be able to provide you
with more information on par:
ticular types of bits.

Bug Report

Four months ago you pub-
lished some of my reflections on
how I was feeling as a recently
infected victim of the “Elec-
tronics Bug”, so perhaps you may
be interested to hear something
of the postinfection period.

At the present time tempera-
ture is now back to normal, or at
least I don’t get quite so hot
under the collar trying to follow
some of the more complicated
theoretical items, such as how an
actual circuit performs. You see
1 have now resigned myself to
the fact that it is perhaps a litfle
late in the day to really learn
thoroughly how and why it all
happens.

With only a limited amount of
time to devote to a hobby which
is after all to some a very full-
time occupation; I have decided
that maximum pleasure will be
obtained if I cease puzzling how
a particular circuif functions, and
just get on with, what is for me
the most enjoyable part of the
activity, the actual construction
of a project.

No doubt some of the more
erudite purists among your
readers and contributors will
throw up their hands in horror
at this “short cut” attitude. My
defence is that each of us must
know best how much time and
effort we can afford to devote to
a hobby, and the criterion is
surely the amount of pleasurable
relaxation that can be derived
from it.

In my own case the main
pleasure is the construction of
the housing of radio receivers, I
find a great deal of satisfaction
cut of designing a suitable
cabinet, in the main using ply-
wood either varnished, or covered
with self-adhesive plastic of
which a huge variety can be very
easily obtained almost anywhere.
The latter method does of course
have the advantage of speed, as
you don’t have to wait between
the several coats of varmish that
are pecessary to obtain a really
pleasing finish.

For the Astron (which inciden-
tally really did “work first time”
as you forecast!) I didn’t consider
I could make a good job of the
perspex case featured in your
article, also I was anxious to get
cn with it and so looked arcund
for something quickly available.
It was felt necessary to keep to
the spirit of the project, I finally
selected a transparent rigid plas-
tic lunch box and managed to fit
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everything neatly with only very
minor alterations to the sug-
gested lay-out.

There are several sizes of tigid
plastic containers available in
most hardware and chain stores,
usually intended for food stor-
age, picnics, etc.,, and are worth
considering when one is search-
ing for something guick and easy.

Naturally, for those who re-
gquire something even easier
there are plenty of diecast boxes
and instrument cases to be had in
all shapes and sizes from many of
the component suppliers who
advertise regularly in your
columns.

As this progress report has
become more of a case history
(ugh!) perhaps I could continue
by referring to the excellent
article in March E.E. namely
Cases from Chassis which
appeared just as I was con-
templating construction of the
Eleciro Laugh so this seemed an
ideal time to put the method into
operation.

I sent off my £2 to the supplier
who regularly offers a kit of parts
for your ©projects and was
delighted to find the order was
dealt with very promptly indeed.
I was especially pleased to find
that not only was the approxi-
mate cost quoted In your article
an apparently realistic one but
that the kit also contained the
extra parts to include the
optional blanking gate. Full
marks all round!

All the components and circuit
board were fixed directly to a
panel {(you've guessed it—plastic
covered ply-wood!) cut to fit the
open side of an 8 inch x 6 inch
aluminium chassis all as per the
Cases from Chassis article.

With perseverence, I am sure
the smaller size chassis could
have been utilised, but as size
was not an important factor this

time I found it simpler to use the
larger case which gave more
scope for planning a pleasing lay-
out, bearing in mind this project
uses two 6 volt batteries.

The ‘‘speaker” supplied with
the kit, a 2l.-inch diameter tele-
phone ear-piece was found te
give excellent volume, much
better tham various impedance
mini-speakers experimented
with, so this was mounted cen-
trally on the front panel, the
moalded flange on the ear-piece
making fixing a simple matter of
cutting a circular hole in the
panel, and applying a little con-
tact adhesive.

The blanking gate was wired
via a second push switch, so
the type of “laugh” produced
depends on whether one presses
one, or two buttons, and can of
course be varied as the mood
takes you.

In actual fact the sound pro-
duced is not really very much
like laughter, or at least it isn’t
on my medel. It is more like a
cross between a wailing banshee,
and a soul in torment, with
police siren overtones. However
it certainly makes me laugh, also
those friends and colleagues who
are still speaking to me after
exposure to its somewhat strident
tones.

To sum up, an interesting
unusual project, of no real prac-
tical value other than a (end of!)
conversation piece. As a laughter
simulator: 5 out of 10; but as a
laughter stimulator—full marks!

Y. G. Richards
Sale.

We must point out that we are
unable to supply the back issues
mentioned in this letter. Nor are
we able to supply copies of
individual circuits or articles.

TAKE NOTE

The approximate cost ot componenis for the Weather Sialion
(featured last month) should have been given as £7-50, excluding
the two cases but including the vanes and rotor kit. Also in this
articie D1 is a 3-3V, 400mW Zener diode.

Drilf Speed Controller (featured last month) see page 614.
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COMPONENTS AND Hi Fi

MAIL ORDER

: DERTY FOR THE HOME CONSTRUCTOR
' RADIO LTD oA OUR SHOPS ARE OPEN ALL DAY
' LONDON FROM 9 A.M. TO & P.M. 630 P.M. ON FRIDAY
11 & 40 -MAYES ROAD. LONDON N22 6TL o S R
ke 888 3206 s1L I3 SOUTH MALL, EDMONTON, N-9 803 1685
2. &. BROWE TRL.VOL? BATTERY ELININATOR m-“"OE‘TTmm
“DIPLOMAT"™ ‘.‘-“ Ensbles yon to woek your %gables you to work
EONO/STEREO. radio, amplifier, or casoctte, ete. from Your Teansistor Radio,
alit AC. mains this Amplifier ot Cassetts elc.
Finest quality British made Light- = eliminator. Just by moving 8 BNZ [ pom she 12 voit car
weight Headphones. you can seiect the voltage you reqabre — 6v, Tiv supply posttive or ne;
Incorporate ceramic plezo electrio] kA complete net of essy to w?mmmlﬂy\:ﬂrwm b £-
i ‘ornu"nuld?s memcue’m made to Pack can be d by this one watt. Thie econverter
Specification — * L e oo | Approx stm: 2 x 24" x 83, OUR PRICE — | 57, T8 " oite and 1a
osintna Al T.00 CP8. &\ u”““p;“""lb“‘h““““”‘ pagsimp 58 up 10p. F. & P. Bame model suitably wirsd | §o 18 0% 5 5 ARS 0
pedie o sole e el 4 4 e ot ek paoe o | PP BB E T LT s el B 0T
can be regarded sa mox st 1kca. Auﬁ::g: et ALTNTNTUM CHASSTS real monny saving device
e A e 0 T ponenta $22-60.4-50p. P. & P. Made from 18 “gaage alumintom 4 sided for £2-50 4 10p. P. & P.
A Batgain st £2-50|) eacn pet| Flesze send 8.4 E. for more l:h-lfl: with corper brackets. All are 2} -
Please include 10p per et PP, informaticn. =) POTENTIOMETERS
6x3—4lp 12x3—3% 14X o0—Bdp = ;
POWER SISTOR 6x4—45p  13x5 §lp I6X6E - 8Ap ezl “‘},{;ﬁ"m‘“
EEIDGE 8% 6—53p 12x8-88  16%10—1-08p K =
Flastic encapeuls Extroded :Ium.mn?n 10 X T—88p 14X 3—60p 10K Lln‘ or 10E
§3’s‘§o'5"-'f’|“° P ﬁsz“l"»' e o Plaase send 10p per chassis P. & P. 25 Syot Less asE
amp H itch Less
Quz Price 55p A few only at this fow 2NI055 PRINTED l:gg 12pes 1"635 Switch
N TS T PO RANSLOR B L 250K pouble 20K 40P-
N t Everything for | 500K BOOE each
HlGH"ou_T‘ALm TMPORTED HEADPHONES i %.‘ proivengyo | “ 38 00, 1
1,000 3 per phone .. TTC Pleast include 5p P. & P_ s Pl 24pu, o
2,000 {2 per phone .. |05p G1105 i e e P bg ‘1’3????}. r.U; pio 3 Fota Fieus
Flos 10p B. & P. per pair, TESTED THYRISTOR WINIA
COMPORENT CORNER 400 volt. 8 amp. sx’ms—llopm P anfmm RELAYE
vgsheard Ofi n. S, | 0T 2 e Wpocnstamoo |oxiey  imiiacas | X Aol
Plaln Verchoard -1m. s;;ps:[ Eonifasie Complic Rl Pleass include 5p F. & P. | F2e85¢ 10¢. Sp. per board P. & P Bricil tuade Belase.
tandard Toggie Switch, plus Sp p . ize—
DT DT B a3 TATo® 3 WATT AUDIO AMPLIFIER MODULE o with
Experimental Transistor B.M.I. 450 sot 3. 8. 15° An Audio Amplifier designed sround the 250¥. 1-5A contacts and
Holders, 3-pin and 4-plp  7p | 58-25 plus 36p. P. & P, TAA82] Linear 1.C.:=— -r.uuble for fitting on -Im
LC. Holders for 14 or 16 pm  20p M.I. 350 sot B ohm Bupply Voltage . 24V
Please include 3p p. & p. per 3 itams | $7-00 plur 38p. P. & . Bpeaker Imp. .. 316 ohm Voits Current Ohma.
WINI LOUDSPEAKERS Frequeoey | 50hZ-29kHz S7/A  12v  17H[A 70000
- (67mm) Eohm — GOp ¢ach 2in X 8in X Ho 21JA 12w I28WM/A 4300
10,000MFD @u;l:v NPA:!‘!I'I‘OB 2t (ggmm) 40ohm —- % each | Tdeat Amplkbe! for radios, record players, 124 8¢ SEM/A 18502
A few only at this price. 3 " (§7mm) BOohm each | stereo units, etc. each
- lamet oS ﬁ.{;m&dem? aP optod t.eehnlu.ld;u-nddlmamsgﬂhu:h Flease include Sp F & P up to
(O'u:h.Ph-zmr.lndelpP & p. mmlaudsmkm modnle-Allgunnbeduﬂ s bargain &t 3 Relaye.
» = / .
4. WOODHILL, |MINTRON DIGITAL INDICATOR
¥ L TYPE 3015F Reads 0-9 and decimals
H ARLOW, ESSEX > 7 (Data Sheet on request)
Add 5p P. & P. Prict list B-A.E. 1 -
l No callers plesse. ON LY £1 ,50 BARGAIN TTL'S
£p 2
Ly . for one month anly 015 =8N7470 029
Alf our stocks are brand new with money back guaraniee 15 : o
- — e 0185 -37
BD118  79p, 0Cl4 O5p | 2N371F  10p | 16 DIL Socket 30p 015 087
TRANSISTORS BDIZ1  Ebp | OCIS 18p | TIP244 2180140251 490 | Driven by 7447 50 015 047
; v 015 ads
AQ107  1Sp|AL102  G9p|BDI30  48p|OCI1 18p | 2N697  18p {40636 859, o o
ACL26 11p | AL10S 49p| BD131  58p ! OCT2 1gp|2MITT  24p | —— wll o-n?,-
AC127  11p|AUlos  8%p | BFl94  15p| oo8l 13p | 2N1304  25p ! = ‘1! M
ACI198  1l1p| AU111  85p | BPYS0  15p| OC31D 25 |SUPER LOW 18 o
ACY?6 24p { BCIOT #p | BFY31  1g2p| 0C83 2N2646 47p 'PRICED LINEAR L.C’S = gril o-%g
ACHMIE 20p)BC108  $p|BAYISA 15| OCI70  @dp|2N2925 10| PIODES o i
ACI4SE  20p | BC10D Sp | MEOG0Z 18p| 0C200  95p 2NS05S  20p |IN40O1  AplSolA Tod9 a9p 43 e
ADI4 40p | BC154  20p 604 14p| 00201  25p[2N3065 A9p [ IN4OGZ  dp|S0IA 45p 043 B2
ADIS0  44p|BC1s8  10p | ME4401 10y | OC25 g5p|2N$702  1fp |IN4003  Gp|709C To99 23p gn &
AD161 BC169  1lp/ ME103 19p| 0OC28 30p | 2N4703  19p [IN40O4 73| 709C DIL 3op 18 g_”
AD163M/P059 | C1gaL, 8p| MB6OC2  Ydp| OC29 38p | 23706  12p [ OAS0 87330 Tous 87 05| o
AF114 18p | BC183SL 8p | MES1L01 ldp | OC38 25p ! aN3705 1Bp [ OASl o[ 723C  DIL 0p 8:87 3 o
AFI15  15p| BCIS4L MEGI0? 15p | OC28 88p | ON3708  10p 0A200 10y {7410 To99 85p l_g| 0,72
AF118 15p { BC212L  8p | MPS111  82p| TIP29A  48p | 2N3707  10p) 0A202 83 | 74¥ DIL p 108 o
AF117  1bp! BO214L  8p |MP8511 34p| TIP30A Obp 2N3708  9p | 1844 10p | 741C  8pin DIL 34p e R
= | MFa513 4&5p| TIPS1A b58p;3N3708 10p|IN410  4p| 747C D 40p o% o
CAPACITORS 13p | TIP32A GDp‘ ﬂml 1 02 3%p | 48C  To99 - ;lg_n o iss
MULLARD POLYESTER CAPACITORS €220 SERIES ;0?.:-::‘5 CONTROLS —:g;ﬁ :'u’s' = %::g
250V P.C. mounting: 0-01uF. 0-015uP. 0-022,F, £p. 0-033uF . 0-04 7P, 0-068.:F, 34P. 0 lul? iv = 429 L=, 1
-1B4F, 0-22uF, 5p. 0-33uF, 84D. O-414F, $1p. 0°65uF, 11p. 1-0uF, 13p. 1EuF, $0p. 22uF. 845. | 72000 1"""“"9*"’““’ =§$$ :-:: s
MULLARD POLYESTER CAPACITORS C196 SERIES i‘:elﬂnl- Du%%mm i s 1°333
400V: 0-001uF, 0-0015uF, 0-0022uF, O 0-0047uF, 21p. 0-0068,F, 0-0L;:F, 0-015uF. _—-——“’s"ls_r"‘o'm‘“ - LR Ty o131 Z8NTete0 10
GasF, 0-03341F, 3p. 0-047uF, 0-068LF, G-1uF, 4p. O-164F, 6p. 0-23uF. Tip. 0-53uF, 11p. X = : e
O-4TiF, W80, & watt % carbon 11’ 2 AC127 & AC128 AD]6], AD162
160¥: om;m 0-015,F, O , 0-038 MmuF 0-065uF, 3p. C-1uF 8ip. 0-16uF. 4ip. imlo%nmbonm e Tm—hgs 1-9 135 3
0-23u:F. 5p. 0-33:P. 6p. w: . Jip. 0-88:(F, 11p- 1-0F, 13p. range 2711 to trpe 10 plus 15{1-9 58p
triple rated 334, tin oxide x2% 100 plus 99|10 pius s2p
ELECTROLYTIC CAPACITORS—MULLARD CA26 SERIES 6p wach | rangs 10080 1 MO 3p each e | e
turm 10/2:5, 20/3-5, 80/2-5, 160{2-5, 320/2-8, 500/2-5, B[4, 3214, sm unu mu. 400/4.| SLIDE SWITCH o BCI7-BC108
6-4/8-4, 25/8-4, 50/6 . 100/6-4, 200/6°4, 320[64 4110, on 64 200/10, | 3 88T ! 10p each 1159 ' BC10%
2 suc 10/16, 20716, 4016, 80/16, 125]18, 1-6/25. 6-4/25, 12 ms espzs sms, ao;zs 1/40, £P Thres Position 18p sach 1-3 gv
40, B[40, 16/40, 32/40, 50/40, 0:84/64, 2564, uhu 10/64, 20/64, 32/64. | MINIATURE NEON LAMPS - m"aa“(: of 10 11%9;“ cg
MULLARD CAJ7 SERIES 240v or 120v 1-4 8p. 5 plun &9 each. |*N 200D |t | e
e e o . Toufa. a0, oare. Garie 200al4. ﬂﬁa FRESEYs o oLaTON el O
1 , 1000/6-4, 60164, 40, 4 73 2000/4, 1 T e |
1800/8-¢, 2500/2-8, 1bp- 250/64. 400[40 uorzs, 3200/4. 1000/16, 1800716, 2500/6-4. g%m;oqaﬂtgatépe& 1&?1&7 Unmarked but fully |10 plus »
) tested
O\ 5 | 19K, 29K, 47K, 100K, 220K, 470K, 1%, IN3055 = Pﬁm :
Miniatgre Pized Ceramle Plate 2ip each. 92, 4M7, 10M Q. Vertical or horizontal {1-9 30p(5 watt A¥ powe
Freterred values from 2-8pt to 10,000 pi. mounting, 5p ssch. {10 plus 85p Amp. 140 each
e T T Y
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USED EXTENS!VEL\' BY INDUSTRY, GOVERNMENT DEPARTMENTS,
CATIONAL AUTHORITIES ETC.

@ LOW COST . leCK DELIVERY @ OVER 200 RANGES IN STOCK

NEW “SEW” DESIGNS!

CLEAR PLASTIC BAKELITE PANEL
METERS

TYPESW.I00
100 x 80 mm.

20V, AC, £2-60
TG Marer. . £3-37

. £3- 10

== | 30mA ... 2280 o =
ST ne |
N 80
4 e
== ne
- n-s |
k.. B £%
b e e ol BT
so—o 50ud  £310 | 300V. D.C. 2256 e .
WY mh B30 | Mveale. foe ;*,A”""M-g?s e
mooxoo.uﬂsuo 300V, A.C. £2089 ez e oA
. £300 | B Weter ImA £2 57 e e TR e
A ... 2290 | VU Meter.. £352 S e
-uo-n-aoouAfzso 1amp, AC.* 2258 ST o
1m 5 AamD. A.C." £28 S ~
10amp. A C#ese = =4 ------ 5180 =ix
20 amp. A G428 38 iza - £ A
Wamp aC 358 1= e FEA
ezt £1-80 2170
e . St 140 £-70
€xry froesx 190 £160 | 8 Mcter lma 2170
158 £160 | VU Meter.. £210 |

BrREsEY
SELEELY

V. D.C. f1-5

15\" AC . $1-80

i 300V, A,C. £180

| B Meter 1mA £1-85

WU Meter. . 2225
1

3 amp. .\C'EW

Type MRB.83P. 3}in. x 3iin. Iroats, |

800mA ... £1-70
i -37 . 10V.D.C... £220 1 amp .... 8170 30amp. A.C.°£1-70
B0-0-60uA 5275 | 20V.D.C... £2:20 Ty 1
10w . 8855 seTnC lgRe | SEW" BAKELITE
100—-1 - 150V.DC. . £2
20004 <o 2588 | 300% DE. 8520 PANEL METERS
800z ... 2240 | 15V. A.C... £2-30 Typ ME.65. sim nuuo fronts.
50050 50035220 |30V, AC . £230 | >
2220 |150v. A.C. £280
. £2.20 | 300V. A.C. £2:30 I
. £2-20 | 500V. A.C. £230
- £2:20 | 8 Meter ImA £2-37
£2-20 | VO Meter.. £337
- ER20 | 5OmA AC. *£2-20
£22-20 | 100mA A.C."£2 20
EZED | 200mA A.C."£2 20
. 2220 | 500mA A.LC."£2-20
. 4220 | 1 amp. 4.0.* £2:20
. 2220 | Samnp. A" £2:20
. $2:30 | loamp. A-C.°£220
£2-50 | 20 amp.A.C.-22 20
&Y. D(«. .. 2220 | 30amp. A.C.°2220

.- 300mA A
.- 1 smp. AT ﬂ 5
6 amp. A.C.* £1-95

| 10amp. A.C.*£1-96
20amp. A.C.*21-95
30amp. A.C.*$1-95

| 50 amp. A C.*£1-85

[ YU Aeter .. 2210

*MOVING IRON—
ALLOTHERS MOVING COIL
Please add postage

SEW EDUCATIONAL
METERS

Type ED.207. Size
overall 100mm x
90mm x 10Smm.

A new range of high
Quallty moving eofl
instrumeats  ideal
for =chool experi-
merts and other
bench applications.
3" mirror scale, The
meter movement s easily acccwwible to
deinonatrate internal working. Available I

EDGWISE METERS

Type PET0. & 17/82in. x 1 15/3%in. x
23 in.

'1:11100_ ¢ B.ngu +1%,_ Bridge voltage at

ig the following ranges: deep.
S0pA ... £390 | 500pA .... 82T

20V de. .... 2140 Lo

50Vae laqad | Sooerttt B ma £245
ImA ... ““ 300Vdec ...2440 | Jppo-100uasen0 |00V AC. £245

A L A i TU Heter.. $3-40

10ImA.. Dunl range HuEd oo L e
1A d.c. 300mA(5 A d.c.£285 | -
SAde . SV/50V d.c... £4-B5 \ Senl !m illuztrated lm:chuza on SEW

10V de ... lllﬂ
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MULTIMETERS #4- EVERY parpos'e_/

ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

HIOKT MODEL

20,000 O.P.V.

Overload protection,
5/35/100/50011000 VIXC.
16150/250/1000 ¥ AC.

5N o AJ2ED ;. 20K /2 meg
ohm. —3 to 62db.
£497, P & P. Iop.
Mode! 8-100TR MULTI-
METER TRANSISTOR
TESTER 100.000 o.p.7.
MIRROR SGALE OVER-
LOAD FRO

TECHON
012 —-6[3}12/307120/600

o[e,'solpnjsoo V. aC.
oll"lbl)OnAI!"f'WO MA J12

Compleiely portabte, l:mpla
io use pocket sized tester
Ranges 0]1]3013007 AC
an e

SETWOOD SW-500
50K 0 fVolt. Mirtor
scale Voita
0.6/3/12/30/300/600.
DC Current 20uA/6/
6001nA Reaintarica
10E /100K /1 Méiz:‘;g

Heg. Dec;beh!—
to +57 db. 27-50.
[ 2.
F. & F. 15p. ‘ 0 di?OK“ BU’GDOO ME:
el . — | 9.01— .)mh"&zr
= | Transistor tes measures Alphs, bora and
gﬁf&m{ﬁe:‘; m}_ | 1co. ht')mm-lcu.- r:t& m;wnu Instructions
Reverne Switch b e BT IS el
Bensitivity. | e R
BKfvolt MODEL 500 80.000 O.P.
-123, 25, with avacjoad proiection
60, 125, 250, 500, 1. WOOV. mirrer scale 0f-5/2-3/10/23/
A.C.Voll b 3, 100/250/500/1,000 V. D.C.
025110125} 160/250)500f
DL Cnrrtnl ..s EOIA, *a ¥ 1,000V, A.C. Jqow.,faol
5. 10 mmp. Resletance: S00ua. 12 D.C.
100K, IMEG. 10MEC. Decibels: DI('OIKT"» \[eglﬁo Slegﬂ.
+B5 dB. #1250, P. & P. 17}p. £3-8 st paid.
e e | Re Ly T
TE2Z2 SINE SQUARE WAVE At il
AUDIO GENERATORS 'I s DIACE
Sine: Z0cps to 200 100,000 0_P.V. D.C. 5K
kcis on 4 b.u:dl, l\'oll AL D.C. Voita:
. Baguare:  20cpe
30 kefs Qntput
| impedance 5,000
ohma, “DOI?BOV.
A.C. aperation, .
Supplied brand amp. Resistance:- 1R I.Oh. ]‘.Ooh LOALEG,
new aud guaran- | 100MEGQ. Decibels! —10to +49db. Plas

tic Cazc with Carrylog Handle, Size 7jin.
x Giin X 3lln. £18-80. P. & P 25p.

RUSSIAN 22 RANGE MULTIMETER
llodel U437 10,000 o.p.v.

first ciass versatile in-
strtinent manafactored jn
120 Kc/s-500 Meje on | U-38.B. ta the lighest
6 bands. Directly cali- | Standards. Ranges: 2-5/10/
brated Variabie R F at- | 90/250/600/1000v D.C. -5/
tenuator, audio catput. | 10/50/280/500/1000x A.C
Xtal socket for calibra. | DC Current 300 ~A/1/10/
tion. 220/240V. A.C. | 100mA[IA Rezistance
Brand new with instroc- 300 ohnu]![lO[:OOKl“l Q.
tions, £15. Carr. 373p. | Complete witb batterics,
Bize 140 x 215 x 170, teat leads. instructions and
. sturdy steel earrving case.
gﬂ PRICE 2697 P. £ P.
D

teed with instroc-
ton muooal and lesds. £37-50. Carr. 37p°

TE-20D0 RF SIGNAL GENERATOR
Accurate wide range mg-
nal gencrator covering

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

TO 3 PORTABLE OSCILLOSCOPE
3in. tube. Y amp. Scnajtiv-

T 3 ity 0-lv >
New high quality port- widlh 1op-cppl:c‘¥~5 I;‘:sg\i
:hltn ml::ﬂml;:l)t RSI?E Input imp. 2 meg ) 25pF
sqmr:mxzwﬂoux; X amp. mensitivity 0-9v.
I Pk dé p-pCM. Bandwidth 1.5 cps
St mo )-\- et ~800KHz Tnput imp 2
tion  220/240v. A.C. e iR R et

! . 5 rungea 1@ cps-300 KHa.
ggoa 215mm x 150mm x Bmhﬁ'nhim!ic:n. Latcroalf
mm- o P ) axternal. THuminated scale 140 x 215 x 330

e £27-50. Carr. 25p. | mm, Weight 154 1b. ﬂﬂo'aw‘ J\C. Supplied
= brand new with handbook. £50-00. Carr. 50p

240° Wide Angle TmA Meters g&%ﬁml
MW1-8 60mm aguare £397)
MWI8 8oitm auuare  £897h | YO IRETER

P. & D. extra

Can b¢ panel or
bench  mountai.

SISRRESED ;..C.{l (‘;Ag'mgg butulnbenedt measure & wid e of
sed to mensure # wide raog
MEASURIN th,:bl C snd DC wolt, current and obms with
: ﬂd“'ﬂ“" o | uphoul p!n;: in cards. Bpecification: Accu-
€ o ring. £x s 4 1 digit. Resolution: 1mV.
cellent range and | Number n! ﬁl;;lls' 3 p1u5 fourth averrange
m:;l:y ut l"!f'_ digit. Owerrange: 1005, (up ¢o 1-999). Input
i o Gy | Impedance: 2000 Meg Ohm. Measnring cycle:
1GQ-11-1 m-:{v 1 per stcond. Adjustment: Automatic zero-
i 'R:‘“Eﬁ. * 143 | ag, full scale adjustment against an Internal
= reference vol: verdoml: to 100v. DG
nnxnx'sag.:'ngm-: S.C10pFE LE10mPd. | oo Fons 'ﬂ‘f:tm: Epolea Ioput sot i
8 Eanges L 2% TURNS RATIU 1171000~ | 11800, 4.G. 50/60 cpelos, Ovetall sire:
Siin. x 2 13{16in. x 8 3{161e. AVAILABLE
BEAND NEW AND FI.’LLY GGARAN-
TEED AT APIBOX. HALF [I'RICE.
£49-97}. Carr. 50p.

1.000 cps. Operated from 9 volts. 100uA.
Meter indjeation. Attractive 2 tone metal
case. Size 74 % & X 2in. £20. P. & P, 25p

230V/240V SMITHES
SYRCHRONOUS
GRARED MOTORS

Built in gearbox. All brand
new and boxed 60 RPM CW:
2 RPH CW; 2R/HR ACW
2R/HR CW: S8R,DAY CW:
10 RPM CV; 50p each,
Post 12p.

G. W. SMITH
& CO (RADI!O) LTD.

Also see next two pages




ALL DEVICES BRAND NEW AND FULLY GUARANTEED
Transistor: 35p, BCIIS  1§p BEWSD  22p, NKT2iu 30p Integrated FIMILL 70p BNG437T 64D
f o 5 !mrwn soiNuras 2 | Crees | |E3EHIZL $5p[Sk7aa0 20p YALYES
243301 D 1§p|m’x 22p| NKT224 22p FIH13l £5p|SN741AN 0A2 38p (2524 30p|EMA0  45p
i 26802 ] 155! BEX13 £8p NKT225 23p CA3000 180p [FYH141 25p ?5p §| OB2 45p |25Z5 40p(EMAL 80y
2G303 30p|BFX29 26p KKT228 20p CA2005 117piPIHIS1 255887442 75p 074 00 {2576 6bp | Exif4  38p
2G306  4%p 25p [ NKT237 aSp CAS007 262p EJH161 70p|8N7446 loop § 1i4 20p|S0CIS  80p|EMB5 $1-00
--0303 30p| NK £5p CA3011 75p RIHITL 25p|SN74d7 185p § IRS 40p|30C17  $0p{EMST  70p
37p| NEKT240 CA3012 88p[RIAIEl 25p|SN7448 1253 § 183 30p}30C18 80p|EY51  40p
&7p| NET241 27p GA3013 105p |[F3H221 25p(8N7450 20p § XT4 95pl30F5  &5p(EY¥36  40p
£5p | NKT242 CAS0L4 12dp!FIH2S1 25p|BN7451 20p B IU4 80p 3OFLL 75p{EY87  42p
NKT243 62p i CA30 FIH241 25p|8N7453 Rp 60p{30FLI2 120p|EZ40  85p
250 NKT244 17p CA30188  |PIHS5L 25p|8N7434 20p § 2D21  35p|30FL14 85 EZil  SOp
95p | NK! {PITI01  S0p!SN7460 20p Y 3Q¢ 50p{20L1ls 85 27p
20p] NKT261 20p CAS019 Sip FIJ11L 8N7472 30p 1 85pisoLl7  80p EZ81  29p
23/ NKT262 80p 13050 198p FJJI2L G0p BN7473 40p J§ 3V4 485(30P12  80plGZ32  48p
70p| NE! 20p CA3020A FITISL BN7474 40p N B5R4 76p|30P19  85p GZ3L 80p
49p [ NKT271 20p P33141 185p|SN7476 4Sp § 5U4 3Sp[30PL1  75p ET6G 2205
26p NET262 20p CAT} 156p FJJ181 769 (SN7470 45p § 3v4 45p GOPL13 83p 22-00
25p I 20p CAN?2 1367 |FIT181 »ISN7TiE3 B7p 5Y3 40p SOPLI4 EOp MUI4 2
42p NKT2i5 20p Ca3073 1B8p FIJ211 186p SN7486 33p J 5ZiG  40p|3ol8 50p | PABCSO 40p
45p! NETZ78 25p 73251 195p (8N7450 87p [ 4/30L2  BOp|35W4 D
:mn' 130154 NKT28t 27p CAS0?SA 747 FJLI0L 125p|AN7492 87p M 6AC7  40p|35Z4 35p|£CR8  60p
‘ 67 40p| NET401 87p 30298 FIY101 £5p BN7493 87p Wl 6AGT  40p(35Z5 50p| PCOT 45p
£5p| BC156 50p| NET402 105p/1Clz  £1-80(8N7495 870 [ GAKS  35p|50BS  50p PC300  43p
35p| BCL59 43 82p|BET403 75p Ca3020 87p! 40p |8N7:96 $7p SAK6  60p[50C5 505 iPC84 40
47p | BC16¢ BFY50 20p|{NET404 55p | Casozes ~|Lold  40p|SK74107 32p J GALS  205(80 b5p| PCCB3 40P
37p| BCLET BFYsl $0p|NET405 7! 185p L9283  40p|BN74153 5AM6  30p|8543  S0pipocEs  B5p
37p| BC168B BFY52 20p|NET408 43030 137p LMS80 122p 138p 6AQ5 38p {807 50p|PCCBO  BOp
np ‘BC1E8C FY53 1bp| NKTa51 623 CA3035 199p | MCi4F 60p |8NT4L5¢ 6AS6  40p|1825 50p (POCC189  B5p
BFYSMA 57p| NET402 62p 043036 7Ep|MC780F 247p = 200p GATS 3305763 70p | PCF80 30p
AZp|NKT453 4%p CA3039 §2p |MO768P 148 18NTALG0 8AUE 25p 16148 1680 |PCES2  Sdp
57p NETN2 203 C23043 108p | MCTIO0P 124p 180p CAVE 30p: AZ31 65p | PCF84  80p
83p NET717 42p CA304% 108p|MCT92P §8p|SNT74181 6BAS £5p | CY3l 35p| ECP86  60p
179 | NET734 27p CA3043 137p; MCT99P 66p P BBES 30p DAFSE  30p | PCF800 80D
15p| NKT736 35p 120p [ MC1303L SN74164 6BHS  75p|DAF96 45p | PCP801  50p
20p| NKT778 253 CA45 122p(" 200 _ 220 6BJ§  50p/DPsl  22p|PCFa02 60p
45p| NKT7a1 2307 CAM046  Blp ACII0P BN74165 GEQ7A 40p!DF96  46p|PCFB05 83p
47p|0Cl18 503 Cas047 137p P 225 6BR7  90p/DKol  AUp|PCFS06 20p
22pIOCIs 379 204p | MC1305T aN7419? 6BRS  70p|DK92 55| PCFS0d 75
seploc2e  75p CA3040 180p 388 175p 6BWS 853 |DK96  56p|PCLa2  36p
62p| 0C22 s0p CAS050 18%p |MCASSE SN74183 §DW7T  80p|DL92 asp {PCLS3 85D
15p/ 0023  &m CA3051 184 549p | 6826  A0p{DL94  48p|PCL84 45p
20p|0C28  65p || €A3G52 165p(MCL4ISE TAA24L 6C4 33p|DLYS  45p PCLSS  40p
g5p{0C25 anp 5 e 6CDE piDM70  40p!PCLSG 45D
15p;{ 0C26 255 Cas3054 10%p | MCL TAAZ42 6CLS S0p  DYE6 22p | PFL200 86D
16p{0C28  &5p 5 6Cw4  6Sp.DYs?  83p|FL3F  BSp
17p{0C & CA3059 1659'31014090\'} TAA243 1500 fl GF1 100p|PL81  B0p
15p|OC35 503 p|TAA253 25p § 6F6G  35p  E180F 2 4%
17p|0Css g0y | FCH101 85p MFCA000P ~|TAA293 87p | cpi3  45p|EABCSO 33p|PL33  4p
17p|0CsE e85 Pp(TAA00 1750 | 6FL4 7op | BAF42  36p
B6p| OC42 85 PCH171 105p [BNT 20p | TAA310125p B 6¥15 85p EBPL PL500 75
asp|OCi: 15 FCHI3L 50p|SN7401 20p TAASX 72p R GF13 50p EBC41 55p|PLEDE 80D
26p| OCES 12 FCHI41 105p |SN740%  20p| TAA3S0 Y76p 6Fu3 85p EBCSL  30p|PY$2 55p
T 50 20p|OC46 153 FCH151 105p |SN7408 20D TAA433 147p 6H6 17p |[EBF80  40p{P¥3s  #3p
72p 2N3UEOA B2 p|B8Y3® 22pi0CT0 iS5 FCH71 105p :8N7404 20p | TAAS21 132p 6J4 50p|EBF83  40p|PYa80  40p
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aNgel7  25p wssou m; 90p|OCT8 By POH~31 150p {SN7411 235 | TAD1I0160p § 6LGGT 45p BOCRE  30p|PYS0L  50p
aNdo1g  2Op uplocn 3ep FCJ101 180p [BN7412 48p|SIA03D 15 p § 6LD20 50p|ECCES  40p T23 80p
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2N2220 26p up\om 203 FCIizl 275p| TET416 84p | UAT02A 230p § 6847  40p|ECF80  36p|UB0 A0p
aN2u21  285p 16p| OCS1D 203 FCJ1S]1 £75p|8N7417 84p|UA703C 77p § 68G7  40p|FCF82  35p|UB2 85p
aN! 20 15p/0c8a o5 PCF141 5e5piSN7420 20p|TAT03C 137p M 6837 400! ECr86  65p WIS  T78p
2Nunu2 s 85p agp| OCB2D  15p PCIA0L mop SN7423 Glp| UA7 450 83K7  40p ECH21 _§7p|U251 40p
282297 30p 20p| OCS3  25p FCI211 z‘s;]sﬂuz? 48p UATI0C 125p | 6SL7  35p|ECH3S 100p|U282  40p
2N2368 20p OCEs  25p FChiol 430p |BN7428 80p|UA716 187p l 68N7  35p ECH42  7bp UaoL  s0p
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a4 29 30 i ItFWe=a 7 Op ZTXSR $.A.E FOR FULL LISTS. AT45  20p BYZIA
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HI-H EQUIPMENT

SAVE UP 10
33’5% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS

0.. £33 4!
APe0 TED1 £17-12
MPgo TP £15 40

610 TPDL £20-36
610 TI'D]  $15-20
210 Package” £9-55
HT 7 . £14-98

HT 70 Pack £21-80

GARRARD

2005 TIC*.. 2850

400 .. . £985

6-300% - 8

BP23 31 .. £I050
18

TUDI50A1 11 £37-30
TD130 Plinth £3-47
TXI1 £3-65

401. £26-80
ZERO 100 £39-85

ZERQO 1005 £37-50
1 Mono * Sterso Cartridge
AR other niodeln less Cartridge
Carringe 30p exiza any model
'BD DECE PACEAGES
Decks supplied with
cartridge Tcady’
wired in teak ven-
eered plinth with

cover.
Garrard 20U5TC/OTAHCD. . ...~ 12 85
Garrard BP5 numm.u. £16-85
Garrard 8P25 T1I/GS00. . w b msn
Uarrunl 8PS ITIAGTSG -.. £1950
8P25 111/M43-7 S £.°.035
Garrard 8P25 EIIMAUE .. . £223
A5 TIT/GE00 (Play on P&C) .. £19- .s
Garrard APTE/CROO . . .. ..... 22950
Garrard API6/M735- -6 . . 230 25

Qurrard AP79/MO5E .

Garrard APT G,"H?.'ﬂ‘-l = A 534-90
ESR McDonsald !!Psﬂl AT . £19-25
Goldring QL2/G800 . £34-5
Qoldring GL7SfGS00 . .39'70
Goldving (1L70/GHO0E £44-

*Als0 availalbe with silver metal
plinth £1 extra.
Carriage 50p any item.

SINCLAIR EQUIPMENT

FZ3s

2 x Z30 amplifer, atereo 60 pre-amp,
power supply. £1503 Carr. 374p. Or with
PZ68 power supply £18 00 Carr. 374p. 2 x Z50

amplifier, sterec 60 pre-awp. FPZ8 poner |
supply. £20-25. Curr. 37}p.

Transformer for PZE. £2.97] estra.

Add to mny of the above £4-4% for active
filter unit and £18-80 for pair of QL6 speakers,
Project 60 FM Tuner £10-35. Car. 3iip.
All other Binclair products in stock.

2000 Amp £23 Carr. 37{p.; 3000 Amp |
£20.95 Carr. 37} Neotetic Amx\ 24395
Carr. §74p gcl. £1.80 Post L

Op
NEW PROJECT 605 — £20-97, Carr. 37p.

LATEST CATALOGUE
Qur 6th edition gives full details of a
comprchcnnre cange al HI-F1I EQUIP-
ME COMPONENTB, TEST EQUIP-
'r[hl(l‘ and COMMUNICATIONS EQUIP- |
MENT. FRFE DISCOUNT COUPONS |
VALUE 500
279 pages,
{ully ilins-
truted and
detailing -
thousands of
‘bargaios.

SEND NOWY

ONLY
31:p

P&P
10p

ey

TELETON SAQ-206B
STEREO AMPLIFIER

Latest cxciting rcicase. Brand new model,
§ + 6 walts rinx. Inpnte for mag, xtal, anx
tape. Volume, bass, treble, sliding balanee,
scratch filler and Joudness controls
OUR PRICE 218-50 Carr. 37p.

SEYWOOD (X203 COMMUKRICATION
RECEIVER

Bolid statc.

A Il!umlnstcd
5! slide rule dial.
. - Bandepread.
Aerial lumnz BF AVC. ANL. “S" meter.

AM[CW/33 B. J.ntegraf.cé speaker and
phonc socket, Operation 226/240v AC or
12v DC. Bize 325 x 246 x 150mm. Complate
ﬂth instrnetions and circuit.
| £28-50. Carr. 50p

| LAPAYETTE LA. 524 STEREO
§

Mag/CesiTuner
iTape Inputs.
Exceltent per-
formanee.
Compares with
amplifiers up
to £40.

W OUR PRICE £24. Carr. .h}p

[ &
|

'rm CASSE'!'I‘F.S

Jo for £235 P.& P.
€90 Jfor £1-05 10 for £3:30 10p
{C120 3 for 21:85 10 for £4-20 extra

6| Tape Hiead Cleancr 30D cach

25p

ARSIATOR
]TIGH QUALITY
TUNER, SIZE
ONLY ©Xx4x2%in.
K A

] - TRANSISTORISED FM TUNER

output Lo feed most

ers. Oprrates on 9 V battery. Coverage
88-1081!:’:. Readr hullt rendy for use. Fan-
tastic valuc for money. £6-371. P. & P. 12ip.
Stereo multiplex adaptors £4-97§.

|TMR MODEL 117 F.ET. ELECTRONIC
| YOLTMETER

Hattery operated,

11 rmeg input. ".!G
Large

scale.

TAnges.

mirror S lu

Hesistance uwp to 200UAt ohm.
— 20 to + 61 db Complete with leacs/instruc-
tions. £17.50, P. & V. 20p.

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER

lopul B8-125 WAC or 176-
250¥AC. Output 120VAC
or 240VAC. 200Y A rating.
£11-93. Carr. 50p.

torics, cte. Supplied
compiete wilth bat-
terlex, cable and
free instructions.

2 Station £2.97, P. £ P- 15p.

3 Station 25.25, P. & P. 15p.

4 Station £6.682, P. & P. 17p.,

EMI LUUDSPEAKERS

Model 350. 13° x B” with

single tweeterfcroasover.

20-70,000 Hz. 15 watt

HME. Avajladble § or (3
hms. £7:50 cack. . &

P 37p.

Model 450. 13 x 87 with

twin tweeters/crassover.

55-13,000 Hz. 8 watt

RMB. Available 8 or 15

ohms. £3-50 each. P. &

P. 25p.

TE1018 DE-LUXE

NONC HIGH INMPE-

DANCE HEAD:!

Benritive, #oft earpads,
adduc(able headband.
Magneatic, impedance
2.600 ohms.

£1-97, P. & P. 13p.

SPECIAL OFFER!
SINCLAIR PROJECT 60
STEREO FM TUNER

'I'he nrd. Lnner in the \rorld 1o use the phase
| lock loop peinciple—as used for receiving
slgnals from Epace craft becansc of ity vastiz
‘llhpﬂ“'ed siznal to nojse l"‘\UO Provides
fanlastic results cven im t arcas
Tuning range 875 to 108MHz. Automatic
sterco indicator. Scositivity: 2uV. APC
range L 200EHz. Signal to noise ratio:
E5dB. Outp'm. voltago 2 x 150mV. QOper-
“aling voltage 25~30%. I.C. Sizc: 93 x 40 x
207 mm. REC. LIST PRICE £95.

P RSP

25

OUR PRICE
BPECE  £]6.95
Unmpcxtablc offer-buy now and save over £8

04312 HU'L

B!mvnely sturly Instroment for general

clectrical ux. 687 o.p.v.

u/ /1- JIT'JISOIGUIIM)[I!)O
900 VDC and i5m

o[ :;1 1 .';11 JISOMD]’HO)SOO

o[snom u 5 16 /50 60 f150

1-3/6 AMP. D.
on smnsmonsofroo:u[
1.5/6 AMP. AC
0/200 Q]SKISOh Q.
Accuracy DC1%. ACL-5%.
| Enife, cdge polnter, mirror
| acale. Complete with :l\u’d)’
metal carrying case, leads
and instructions, £9-50 plus P. & P. "ﬁp

E.H.T. TESTER 0-30KV.

ined with bnfit-in voit-

uis aeh wuth
individoal sain
controls enabling
complete mixiog
facllitles. Battery operated. 0,7

Phobo meg. 4m¥ 50K. Phono ceramic

100mV 1 meg. Oulpul 250mV 100K,
£5.97. P. & P. 200.

1021 STEREO LISTENING STATION

*\ For balaneing and

loudspeakers
additional

x 3.
Ynpgts Mica: 3x 3m¥ 50K ; 2 x 3mV 600 ohu, |

mel-er. Fazy to read. very zccurale, robust

construction. An essential for colour tele-

vislon servicmg, etc Size 380nun. loag.
| 50mm. dia. £6°85. P. & P. 25p-

s, FOOROREyS
RECEYVER :l-':b

gain  selection o[ 4 Bands covering 530kc{s-30mefs. B.F.O.

Built-in Spcaker 220/240v. A G. Brand new

iacihl.y

forsiereoh
awitching. 2 gain

cob IOII. speaker on-of slide K"It‘:h sterco
hudphune sockets, 6° x 4% x 2)°. £2-235,
| B. & P. 15p.
PBS-2 PHOTC ELECTRIC RELAY
SYSTEM

consisting of an enciter
aid velay mwnit. Relay
nnit has variable sen-
sitivity control and
switch for imtermittcot alarm operation.
Enciter upit bas removable infra rvd filter
and A.C. outlet socket to operate hells,
counters, et¢. 240V AC, Complete with
cablcs and instructions. £9.97 P .« P, 25p

230 VOLT A.C. 50
CYCLES RELAYS
Brand new. 3 sets of
changcom cuntacls -\t

3 amp rating. 50p e
P. & P. 10p {100 lota !-ID)
Quantities avadable.

High quality ceramic coostruction.
enamel.

Windings embeddcd z
. Hcavy duty brush wiper. Continngus raling. Wide mange

ex-stock. Single hoie fxing, lig. dia. sbalts. Bulk quandilies avallsblc. &g
25 WATT. IOI-!J/‘»OIIOOIM&OOIIOO@MOWM or 5000 ohma. 90p, P. & P. 7 [{F=8

| with instructions. £15-75. Carr. 37ip-
|
| LAPAYETTE HA-600 SOLID STATE
RECEIVER
General coverage
¥ 150-100kefs, 550
kcfe-30mefs. FET
front end. 2 mcch,
filters. predact
L detector, rvuriabie

| B.F.0., noise limi-
ler, S. Mehr, Bandspread. RF Galn, 157 x
3 x . 18 Lbs. 220/240v. A.C. oz 12v. D.C
Brand few with instructions. £50. Carr. &0p
I'E 65 YALYE YOLTMETER
High quality instrument
with 28 ranges. D.Covolts
1-5-1,500v. a.C.
1-5—1.500v. Resistaoce
up to 1,000 mesohm
2007240+ AC,
Completc with probe and
instructions.
21750. P. & P. 30p,
Additional probes avail
able: R.P. $2-13§; B
£2-50.

|

50 WATT. 10/25/50/100/250,500/1000/2500 or 5000 chma, £1-15 P. & P_¥}p.

100 WA‘I'I' 1451104 25150[100]?.50[000]1000 or

2500 chms, 21-85 P. &l' Z4v.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS

PExcellent quoality _ Low

price . Immediate dslivery
S-260B Panel l[nlmhu
1 Amp
2.5 Amp £8 05
Please add poatage
ALL MODELS
INPUT 230 VOLTS,

Epecial discounts for quantity

G.W.SMITH & C0.( L&&@HQ) LTD

10 TOTTENHAM CT. RD. LCNDON, W.1
27 TOTTENHAM CT. RD. LONDON, WA

Tei: 01-637 2232
Tel: 01-636 3715

CALLERS

WELCOME AII Mall Ordecs to-

monDay Ta | | 132, Paddington Gﬂ-en.

3 LISLE STREET, LONDON, W.C.2

Tet: 01-437 8204
Tel: 01-437 9155

SATURDAY

London. W.2 |

34 LISLE STREET, LONDON, w.c.2
i 311 EDGWARE ROAD, LONDON, W.2

Tek: 01-262 0387

| Tole01-262 6562

FAM-6PM
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RECEIVERS and COMPONENTS

COMPUTER PANELS SBCI0S, diodes, 4-50p
post 10p. PANELS WITH SILICON AND GERM/
TRANS . at least 50, 6—£100 post 15p. UNIT

T CORES+112% CAPS 50p
past 15p. ICs 7400 SERIES ON PANEL(S) 10—T5p
post 10p. FALLOUTS 5-13p. QORP12 on panel

59p post 8p. SEND LARGE S.A.E. FOR LiST OF
PANELS ETC.
7LB ASSORTED COMPONENTS £1-33 ep.

MAIL ORDER ONLY

J.W.B. RADIO
73S HAYFIELD ROAD SALFORD 8 LANCS

NEED RESISTORS? Let our resistor
kit solve your problem. 160 high
stability 5% 'a-lswatt components (20
different selected values) only £I:35
st free. GL Ltd., 31 Cardigan Close,
onteg, Pontypridd, Glamorgan.

COMPONENT

CATALOGUE
AND

DISCOUNT
VQUCHERS
25p POST FREE (UK}

W.E.C. LTD

HIGH STREET, RIPLEY, SURREY.

MINI MAINS PACK KIT  Safe
double wound mini transformer,
silicon rects., 1,000.F smoothing. De-
livers 9V d.c., 120 mA, Components
with data sheet; pack huildable to
size of PP6, etc., battery. £0-80+
UK. gost 5p. By mail only from
AMATRONIX LTD., 396 Selsdon
(!)lgﬁd. South Croydon, Surrey,

NEW MODEL V.H.F, KIT Mk 2

Our latest kit. Improved deslgn and performance
plus extra amplifier stage, receives alrcraft,
amateuts, mabile, radic 2, 3, 4, etc., this novel
little set wlll give you endiess hours of pleasure
and can be bullt In one evening. Powersd by
9 yolt battery, complete wilh #asy to follow in-
struction and bulit in [ack seocket for uze with
sarphones of amplifier,

Only £330 4 p. & p. 10p U.K. enly.
Illuatrated catalogue of seiected kits and com-
ponents. 15p P. & P. free.

Galleon Trading Co., Dept EE.
12 Burrs Way,

Carringham,
Stanford-le-Hope, Essex,

“SERVICE SHEETS

SERVICE SHEETS _ (1925-1972) for
Televisions, Radios, Transistors, Tage
Recorders, Record Players, etc., by
return post, with free Fault-Findin
Guide. Prices from Sp. Over 80
models available. Catalogue 13p.
Please send S.AE. with orders/
enquirlies, HAMILTON RADIO,
Loodon Road, Bexhill, Sussex. Tele-
phone: Bexhill 7697.

CASSETTES

TOP QUALITY, low noise audio mag-
netics cassettes with fitted screws, in
library case, C60 30p, C90 40p, C120 50p,
P&P 15p. Ingo Ltd., 72 West End Lane,
London, 6.

EDUCATIONAL
TECHNICAL TRAINING in Radic, TV
& Electronics through world-famous
ICS. For details of proven home-study
courses write: ICS (Degt. 566}, Inter-
text House, London, SW3 4UJ.

622

MEN!{ You can earn £50 p.w. Learn
computer operating. Send for FREE
bmc}})mre—London Computer Opera-
tors Training Centre, G22 _Oxford
‘I'lvoixse, 915 Oxford Street, London,

FREE

TO ENGINEERS
Whatever your age
or experience You
must read New .
Opportunities. it des-
Cribes the easiest way lo pass A.MS.E.
A.M.EM.IL, City & Guilds (all branches). Gen.
Cert., ctc., and gives details of courses in alf
branches of engineering Mechanics, Elcctrical,
Givil, Auto, Acro, Radia, TV, Building, etc.
You must read this book.

Send for your copy today—FREE!
8.L.E.T. B32, Aldermaston Court.
; Reading, RG7 4FF
Accredited by the Couneil for the
Accreditation of Correspondence Colleges

ik OF ENGINEERING TECHNOLOGY

MISCELLANEOUS
RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe conmnection to recorder.
Instructions included. £1 post free.
CROWBOROUGH ELECTRONICS
(E.E.}, Eridge Road, Crowborough,
Sussex.

EXPERIMENTERS! Hundreds un-
usual items at GRIMSBY ELEC-
TRONICS, Lambert Road, Grimsby,
Lincs. List §p.

AUDIO CONNECTORS & CAELE

DIN PLUGS: 2 pic speaker, 3 pin, 4 pin. 5 pla 180,
5 pin 240, § pin, 7 pin. All 10p sach. Line sockets 11p
each, in wockels 89 esch. 2-5mm & 3-5mm jack
plugs 10p each. Bereened 37 standard fack pluga:
Mono 14p, Atereo 24p each. Phono Plugs & pockets
8p each.
BCREENED CARLE: Single Sp/yard, Twin 8p/yard,
Four core 14p/yard.

PAP 6p per order. C.W.0. to M.P.E. ELECTRONICS,
72 LONDON ROAD, CROYDON, STRRNY CRO 2TB.

M USICAL MIRACLES =

KITS to bulld quality accessories:—
WAA-WAA all parts, electronic & mech. £2-35
FUZZORAMA quality fuzz box £4-75
BASS PEDAL 16" &nd 8’ tones £33

BUILD A SYNTHESISER OR AUTO RHYTHM

from D pr

Cat. 15p from D.E.W. Lid., 254 Ringwood
Road, Ferndown, Dorset BH22 SAR

e

SOUND SUPELIES
(LOUGKT()!H) €0, LTD.
or
Eagle 1 and Inter Rectifler Produck
TOA P.A. Ecuipment and Mikes.
Capacitors, Resistors, FPlugs. Bockets, Cables, Avdio
Leads, Semiconductors, Valves, Vero Board, ci¢., for
the constructor.
ELECTRONICS DEPT. Tel. 01-508-2715
12 Bmaris Lane, Loughion, Emsex.
Hours. $.30 au-1 p.m., 2-8 p.m, Mor, Tues. Wod. and
Fri; 230 am-1 p.., rﬁﬁo pao. Sst. Closed all day
ay.

“SHORTWAVE VOICES OF THE
WORLD,” £1-55. An exceptional book.
“World Radio TV Handbook,” Decem-
ber 1971, £2-80. “How_to Listen to the
World,” 1971, £1-35. Under £2, postage
10p. Deliveries first class mail, ask for

rice lint. CWO or send no money—

OD 25p. DAVID McGARVA, Box 114a,
Edinburgh EH1 1HP,

CHROMASONIC ELECTRONICS is
well and living at 56 Forts Green
Road, London N10 3HN. 40 page illus-
trated catalogue 20p post free.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/
receiver kit does not use R.F, and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get all the
ptinted-circult boards and components for
both the transmitter AND receiver. You're
going to find this project REALLY FUN-
TO-BUILD with the EASY-TO-FOLLOW
instructlons. An extremely flexible deslgn
with quite an AMAZING RANGE--has
obvlous appllications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND £5-50 NOW

S.A.E. for delails

TO: BOFFIN PROJECTS;

DEPT. KEE.

4 CUNLIFFE ROAD,

STONELEIGH, EWELL, SURREY

12 voLT
FLUORESGENT LIGHTS

(as illustrated}

Beat power cuts. be Independent. fdeal for
Caravans, Tent, Emergency Lighting, ete.
Works anywhere where [2V is_available.
S;'Eamteed for six months, READY TO

ati-

12ins 8watt £3.60 post ,aid
921ins 13watt £4-60 pos:t paid

SALOP ELECTRONICS Calters
23 Wyls Cop welcome
Shrawabury, for lises ar
Shropshire.

Enquiries Lorge SAE |

NEW N st
for experimental circuits

NIP-E USE IT FOR E.E.PROJECTS

SRBP or fibreglass etched drilled or un-
drilled princed circuits. hole position grid
matrix O0.F x 0.15 in for flexibie layout
designs. Suitable for mosc transistors or
i.c.s and edge conneclors.

4p stamp for decails

SRBP from 16p; fibreglass from 19p.

SPECIAL TRIAL PACK with pcb, edge
connector, handle and insulated stand-
off fixings—only 50p.

DEPTREEE
eo Bn{‘f‘




BODINE TYPE N.CI. GEARED MOTOR TRANSFORMERS ‘

2inxdin packed with semi-conductora and tnp 101b. inch. | INPUT 2307140V a.c. gﬂléﬂ OUTPUT
R tond %;f”“"'bl“ 170t hp. I VARIABLE 0.260V from 4 to 50 2mp stock.
{

EX COMPUTER PRINTED CIRCUIT PANELS

quality dijoden
Dncembouds.'ﬂp P. & P.7D. mthtgwm:eed eycle, 0-38amp (Type 2
h mininum ¢9f 35 transistors. Dats oa transistors r.p.m.  Torque 2015y SHROUDED TYPE
i Included. inch. Reversible. 1/80ch] | amp, £2-00 25 amp. £8:05
1 h.p.. 50 cycle, 028 amp. 5 amp. £11.75
APECIAL BARGAIN PACK. 25 boards for £1, "As new' :ondmen Input voltage of motor | 10 amp, £22-50 20 amp. £45-00
P. & B 18p- With » gmu-mwed nmummn of 85 115V a.c. Supplied complete with trans. ;; amp, as-oom:s amp, £58-00

Data on tranaist Iorrner for 2310124;1; aP:. al‘nput. Pr]:ce .either oi?se":“}}-r‘%f% (Pmeslo”*oT:‘-l%';ogmp G
[§ - . O €ss trans- - E k.
(zrr:ler E’l 2.2 |;slns ]2,7p P. & P. < i amp, £7.00 2} amp. £8.05. ‘AII types carriage pald.

e e
CONSTANT SPEED, PRECI=
.SION MADE &6 VOLT D.C.
GOVYERNED MOTOR

"
{ PANELS with 2 power transistors simllar to
| OC28 on each board—components 2 boards
(4 x OC28) 50p, P. & P. 6p-

9 OAS, 3 GALD, 3 Pot Cores, 26 Reslslors, 14 Seven pole armagure, ballrace bear-
Capacltors, 3 GET 872, 3 GET 872B, 1 GET #75. ing. 2,750 rp.m. Length 24, Dia
4 All Jong leaded on panels ISmxdin. 4 for &1, H#, Shaft lengzh 4, Shaft dia. 5[64
P. & P.25p. No load 40 mA. Nermal load 350

IOO WATT. | ohm,

!0 ohm, 3A; 28 ohm,

100 ohm, 1A; 250 ohm

0-45A; 1 kQ.ZBO mA; -5 kQ, 230mA; 2-

mA. Prlce (I 15 B & Lk IDp

7080 ovmnon.u. AMPLIFIER TO5 230V/240V COMPACT lsSmA 5 k2, 140mA. Dume:er 3iin Shatc |=n§]h in, dia: ié'(m.
8lad I.C. 1 off 50p. 50 off 35p. SYNCHRONOUS A1l ac £1-65 each. P. & P. Tip
100 off 20p. . 50 WATT. usnops]soﬂoon.so;soonkn “5k{2-5k/Sk2. All at
- GEARED MOTORS ‘b £1-15 each. P. & P. 74p
250 MIXED RESISTORS 62p Manufaceured by either Sangame, Haydon or WATT. Iwwsonwrmsovmflkrl “SK725k{3-5KE: Al
oL Y Smrith. Built-in gearbox. at 90p each. P. & P.7ip.

1 and } wa IRPMcw?I.;P.':LAIcw SOH;‘PEH"“ —-—————_-——— — —
- P cw <w

150 MIXED HI STABS 62p LR LRt | STROBE! STROBE! STROBE!

L. } and 1 watt 52 and better.

QUARTZ HALOGEN BULBS
“With long leads. 12V 56W for car spot lights.
rojectors, ete. 50p each, P. & P. 5p.

GP0O EXTENSION TELEFHONES
with dia] but without bell. B6p cack, P. & P. 30p,
2175 for 2, P. & P, 60p.

BARGAIN RELAY OFFER
8ingle pole change over siver contacts 28V fo
BOV. 2-3k () coli. 8 for 50p, P. & P. 4p.

KEYTRONICS mail order only

44 EARLS COURT ROAD
LONDON, W.8

01-478 8499

cw="=Clockwise. Alcw= Anti-clockwise.
Fraction of makgrs pru:e Allar 15p|nd P &P

17_WAY SELECTOR
SWITCH with RESET
CollS
B This cinating  electro
mechanical device can be
swu:ched through 17 posi-
tions and can be raser
from any position by ener-
gising :he reset coil. 110
volt operation or 230[240Y a.c. with 500
ghr;: Plol\g’ resistor or 50V d .€. Two for £|.

PROGRAMME T

(Mfr. by Maen:n:
Devices Ltd.")
240v A.C. 5 F.p-m.
‘Crouzet’ meotor.
Drives 15 cams, each
operating a2 10 amp cfo
micro switch. Cams are indi-
idually variable. all able combis
nations. Ideally suited for machinery concrol,
automanan etc. Also in the fisld of enter-
1T, for chaser lighes, zmmatud du-play—,

IT COSTS NO MORE

Te use guarantesd profzuinnn.l

camponents, Don't risk failure in

your building profects by using

suspect junk.hbox Items. We are

able to tupply, mostly by retum

ol nosl the antire range dls!rnbuhd
R. 8. Compgnents Ltd

i Printed Circuit type CAP-
() ACITORS, elactroiytle, low
voltage, small size, In the
following ~ uF/V. 0-47/63,
1/63. 4-7/40, IUIN 22140,
100110, at 7p each. 47!40 at

S—~ 16p each. 100/83, 220/40.
470/16 at 13p each. 10Wl16
at 16p each.

Phenollc Rasln Boards, 172 x 133 x
f-5Imm, punched 8-3mm grid, as
used for Dama Deck, at 22p each.
Turret Tags for above Boards, at 95p
per pack of 144,

Mintature Moulded Bridge

RECTIFIERS for printed

clrculf maouating. REC 60,

800 volts, 0-3 amp, 38p oach,

REC 65, 800 vaoits, 1:3 amps,
L 45p each.

All of tha abave and many.many other
high grade ¢components, are shown in
our CATALOGUE. Price 23p by
return of post.

All prices POST FREE in U.K.

Malil Order Qaly From—
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NEW

15 watt HiFi
AMPLIFIERS

Frequency response 15 1019000¢s. Signal
0 noese > 70db. Input sens. 750my into 2k

I]-l] ELECTRONICS

05, GRANGE ROAD, LONDON SE. 25.

ete NEW PRICE f.5 75

\ ELECTRONIC §
AR ORGAN KIT

Easy to build. Solid State. Two full
octave (less sharps and flats). Firced
hardwood case. Powered by two
penlite 11V batterics. Complete set
of parts ineluding speaker. etc,
togsther with full instructions and [0
tunes. Price £3:00. P. & P.

|
|
|
50 in | ELECTRONIC PROJECT l
KIT
|
I
1
I
I
|
|

50 easy to build Projeces. No solder- 4
ing, no special tools required. The
kit includes Speaker, Mecter, Relay,
Transformer. plus 1 host of other
components xnd 2 56-page instruction
leafler. Some examples aof the 50
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
et¢. Price £7-75. P. & P, 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No
sold:rmg. easy to build, full step by
step instruction. £1-75 ine. post,

VENNER Elecb'lc ilme Switch

200/250V Ex. GPO. Tested. Manually r
set 2 on, 2 off every 24h. Ovemde
switch: 10A £2.75, [I15A ¢3.15

20A £3-75. 30A £3-95. P, & P. 20p. c oY
Also available with solar dial ON ,4
dusk OFF dawn. Price as :bovc

PARVALUX TYPE SDZ. 200[250 VOLT
A.C. D.C. HIGH SPEED H/IOR

Soted 3,000 r.p.m.
approx. or 3,200 r.p.m. if

used with hml: in governor, I
or variable spced overa wide
range if used in conjupction w::h

our Dimmer Swiich, illustrated
adjacent, PRICE: £1-75P. & P. 15;)

Build a Strabe Unit, using the latest type
light flash gube. Solud s.ate timing and triggering
:|r<u|t 230/250V operatio

XFERIHENTERS' ECON OHY KIT
Speed adjustable | to 36 Flash per sec. All electropic
components including Yerobosrd S.C.R- Unijunction
Xenon Tube and instructions £6-30, plus 25p P, & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laborataries, etc. Raller tin
grm:ed circuit. New trigger coil, plastie thyristor.
peed adjustable 1-80 f.p.s. Price £10.50. P. & P. 50p.
HY-LYGHT STROBE MK 111
Designad and produced for use in larze halls and ut:llScs
a silica tube printed circuit. Specd adjustabie 030 f.p.s.
Light output approx. 4 joules. £12-00. P. & P. 50p.
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. including refiector. £4-00 P. & P. 45p.
Post paid with kit.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four time: the light output of our well proven
Hy-Lyght strobe. Incorporating:

@ Yariable speed from 1-23 flash per sec.

@ Reactorcontroldrcuitproducing an intense whige lighe.
Never before a Strobe Kit with s0 H an cutpug ae o
LOW a price. ONLY £20 plus 759 PER
ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector £7-00 P. & P. 45p.
7-|n¢h POLISHED REFLECTOR

Ideally suited for above Strobe kirs. Price 53p, P. & P,
13p or post paid with kits.

€ in colour wheel as used for diseo liphting effects ete,
£5-75 incl. P. & P. can be operated from our | rpm
synchronous motor 75p incl, P. & P.

New SIEMENS PLESSEY, erc. Mipictire
Reloys at competitive prices.

RELAY

1 el 10 155 e o)

R SR e S T

52, 36 2cjo |63p*] 7001 22-30 ; 6clo T5p
410 10=18 | 4 clo 73p*y 700 | [5-35 2 clo HD Bp'
600|12-24 | 4c/o 78p® TOO0 | 15624 &M ! Gsp‘
600 | 18-32 | 4 ¢jo 78p*11,250 | 2434 4 ¢lo ‘63p
TO0| 1624 | 4M 2B  (63p=|2,500 | 1645 &M 639'

16-24 | 4 clo 78p*|2.460 | 3048 4 c/o 50p

700! 12-24 | 2 ¢jo 6§3p*9,000 | 4070 | 2 c/o 50
700 6-12 |¢jo HDSOp*l 15k | 85-110 | 6M SOP'

(1) Coii ohms; (2) Working d.c. vales; (3) Contraces: (4) Pries
(HD) Heavy Dury. All Post Pad. lncludmz Base.

12 YOLT D.C. RELAY 120 OHM COIL

Three <ats ¢fo contaces rated a8 5 amps. 78p incl. P. & P.
(Similar to illustrarion ation below.)

‘DIAMOND H' 230 VOLT A.C. RELAYS

Throe sets clo coneaces rated ae 5 amps.

Price: 50p P & P IOp (IOO loes £40.00 incl,

P & P.) (UNUSED)

‘KEY SWITCH' 230 YOLT A.C. RELAYS

One sct /o contacts rated at 7-5 amps. BOXED, Price: 40p,
P & P Sp (100 loes £32-00 incl, P & P)

MINIATURE LATCHING RELAY _

Manufactured by Clare-Elliote Ltd. {Type F. 2 ¢fo permanent
latching in either direction. Coil 150 ohm, 15-30 Yolt D.C.
Slz;; }; h:;l;l wide, 3" thick. Compléte with 3” leads. New 73p.
e -

3 — e
MICRO SWITCH—very special offer
= 5 amp cfo eontacts. Firted with remowible
push button assembly. Ex. P.O. 20 for £I
inc. post, (Min. order 20).
- Il ———— —— s Punt FIRE EERS SmET E—
e 600 WATT DIMMER SWITCH i
Easily fitcod. Fully guararteed by makers. Will
conerol up ta 600W of all lights except ﬂuorescent
at mains voltage. Cemplete with simple instruccions.
£3incl. P. &

All Mail Orders—Also Callers—Ample Parking Space

Dept. E.E. 57 Bridgman Road, Chiswick,
Phone 91.595 1560

SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.
LONDON WC2H 7)) 01-437 0579

London, W4 SBB




INTEGRATED CIRCUITS

enuine article from us at

<can buy the
OM TEXAS LT.T FAIR-

| ‘Why buy alternatives when you
BRANDED F

compatitiva prices from stock.
OoHILD

e

SPECIAL OFFERS!

20% 100+ ; 25% 250+
Frem above sections except Integrated
Circults and Special Offern where dis-

L W

(15 Lead (i Lead (18 Lead | counts are included.
D.LL) D.I1L) Minimum order value 81 please.
179 15p 15p Postagt Tp on all ordern.

Type 1f11 12/24 25[98 | Type 111 1'*]24 2698 | Type 111 12/24 25/99
LI J 3 ? P P P

SN7400 0-20 0-18 0-18 | SN7450 0-20 0-18 0-18 | BN74145 1-30 1°40 1-30
BNT401 0-20 0-18 0-16 | BN745L 0-20 0-18 0-16 | 8N74150 3-25 2-05 2-16
8N7402 0-20 0-18 0-16 | BN7463 0-20 0-18 0-I8 | SN74151 1-10 0-95 0-90
8N7408 0-20 0-18 0-18 | N7454 0-80 0-18 0-16 | SN74153 1-85 1-27 1-20-
8N7404 0-20 0-18 0-18 | BN7460 0-20 0-18 0-18 | BN74154 2-00 1-75 1-55°
8N7405 0.20 0-18 0-18 | BN7470 0-30 0-27 0-25 | BN74155 1-55 1-47 1-35
8N7406 0-20 0-&7 0-25 | BN7472  0-30 027 0-25 | BN74166 I-55 1-47 1.35
BN7407  0-30 0-27 0-25 | BN7473 0-40 0-87 0.85 | 8N74157 1-801-70 1-50
aN:i408 0-20 0-18 0-18 | SN7474 0-40 0-%? 0:35 | AN74160 2-60 2-40 2-2%
axT409 D-45 0-42 0:85 | SN7475 055 052 0-30 | SN74161 2-80 2-40 2-2%
BN7410 0-20 0-1§ 0-18 | BN7476  0-46 0-42 0-89 | BN74162 3-40 3-25 2:70
§N7411 0-23 0-32 0-20 | GN7480 0-80 0-75 0-67 | BN74153 2-40 3-25 2-70
SN7412  0-42 0-40 0-35 | SN7481 1-25 1-15 1-10 | BN74184 2-756 2-30 2-10
sx7413  0-30 0-87 0-25 | SN7482  0-B7 0-80 0-70 | BN74165 4-00 8-50 3-00
gN7416  0-80 0:27 0-25 | BN7483 1-00 0-90 0-8S | BN74166 4-00 3-50 3-00
8N7417 0-80 0-27 0-25 | AN7484 0-80 0-85 0-80 | BN74167 625 5-80 5-10
BN7400 0-20 0-18 0-16 | SN7486 0-45 0-41 0-38 | BN74170 4-10 3-55 8-06
§N7402 D0-48 0-44 0-40 | SN7490 0-75 0-70 0-85 | SN74174 200 1-78 1-30
BN7428 0-48 0-42 040 | SNT4ILAN1-00 0-95 0-80 | 8N74176 1-35 1-27 1-16
SNT425  0-45 0-40 0-35 | SN7492 0:35 0-70 0-85 | 8N74176 1-60 1-35 1-20
ENT427  0-42 0-89 0-85 | GN7498 075 0-70 0-85 | SN74177 1-60 1-35 1-20
408 0-50 0-45 0-42 | 4N7494 0-80 0-75 0-70 | SN74180 1-551-30 1-20
8N7430  0-20 0-18 0-16 | 8N7495 0-80 0-75 0-70 | 8X74181 7-00 6-00 6-50
gu74sz  0-42 0-99 0-85 | SN7496 1-00 0-97 0-95 | SN74182 2:001-80 1-80
EN7432  ©0-90 0-61 0-4% | SN7497 @25 b-50 5-00 | SN74l84 2-40 2-00 1-80
SN7437 0-65 0-60 0-50 | SN74I100 2-50 2-30 2-00 | 8N74183A 2-40 2-00 1-80
SN7438  0-65 0-00 0-30 | SN74104 1.45 1-35 1-20 | SN741%0 1-95 1-85 1-76
SKT440 0-20 0-18 0-18 | BN74106 1-45 1-35 1-20 | 8574191 1-95 1-85 1-76
GN7441ANO0-75 0-72 0-70 | 8N74107 0-50 0-45 0-40 | 8N74182 £-00 1-90 1-80
7442 0-75 0-72 0-70 | SNT411C 0-80 0-70 0-80 | 8N74193 2-00 1-80 1-80
SN7443 1-00 0-95 0-p0 | SN74118 1-00 -95 0-90 HNT4194 2-50 2-25 1-80
SNT44s  2.00 1.75 1-s0 | SN74118 1.90 1.78 1-66 | 8N74195 1-86 1-70 1-80
SNTi46  2-00 1-75 1-80 sN74121 0-60 0-55 0-50 | BN74199 1-30 1-40 1-30
T AL O LD e L gNT4122 1-35 1-25 1-10 | BN74187 1-50 1-40 1-30
L BNT447 175 1-60 1-45 | gN74123 2.70 2-55 2-47 | BN74108 4-80 3-70 3-35
BX7448 1-76 1-60 1-46 | BN74141 .00 0-85 0-90 | BN74ip9 4-60 3-70 3-35

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER

D REGARDLESS OF M
LARG QUANTI‘I’Y PRICES PHONE (0| t1
TEXAS HANDBOO NO. 2. I.C. 700 PAGES DATA oon POST I5p.
HIGH POWER SN 74 HOO Now in stoek—send
LOW POWER SM 74 LOO for list No. 36
A SELECTION OF SEMI-CONDUCTORS FROM STOCK

AAY30 10p | BCI47 12p | BU105 2:25 | oc« 16p | TIS43 35p | 2N3035 55p
AAY42 1Sp | BCI169C 12p | BY100 15p 15p | V405A 25p | 2N3440 T5p
AAZ13 10p | BOIS2 10p | BY126 1l5p 0057 50p | 2TX108 12p | 2N3442 1-26
AC107 85p [ BC214 15p | BY127 15p | OC71  16p | ZTX300 12p | 2N3G25 75

AC126 25p | BOY82 75p | BYZIS 36p | 0C72  26p | ZTX 301 16p | 2N3614
ACI27 ¥5p | BOYat 385p | C108D 85p | OC77  45p | 2TX302 18p | IN3616 75p
ACIZB  25p-| BCYS9 100 | GETI11L §5p | OC81  85p | ZTX341 20p | 2NS702 109
AC(76 2£5p | BOY42 80p | GET115 56p | OC33 255 | ZTXS00 15p | 2N3704 10p
ACL87 25p £6p | GET8A0 46p | OC140 66p | ZTX503 17p | 2N3705 10p
ACI88 25p | BCYSS 2:50 | LM309K OC17¢  £5p | 2G301 2N3714 1-80
ACY17 30p | BCY70 15p | (T08) 1-87 | OCLTL #0p | 2N4D4 20p | 2N3771 176
ACY20 20p | BCY71 20p | AzaTi2) 2Sp 45p | ONB97 85p | 2N3773 2:00
ACY21 20p | BCY72 1bp | MJE34p 50p | OC201 7?5p | 2NE96  16p | 2NS700 233
ACY30 B55p | BCYS7 2-89 | MYE3I70 70p 2 80p 15p | 2N3819 8%p
AD14¢ B0y | BCZ11 50p | MJIE520 76p | 0C203 50p 10p | 2NSE20 50p
AD149 50p | BDI24 80D | MIE205S OCP71 1-£5 | 2ND3¢ 20p | 2N3886 BSp
AD161 &bp | BD131 75 ORP12 50p | 2N987 45p | 2N3903 13p
AD162 25p | BD132 80p | MJES0SS ORPS0 40p | 2N1131 25p | 2N390G 12p
AFi17 20p | BF115> 25p PS46A S20p | 2N1132 25p | 2N4081 12p
AT118 B0p | BF167 ®Sp | MPF105 40p | RASZI0AF | 2N1302 18p | 2N4062 12p
AF124 25p | BF173 25p | NKT21420p 4N1304 £2p | 2N4126 13p
AF13® 30p | BFI70 80p | NET21640p | RASS08AF | 2N1305 £2p | 2N4871 35p
AF188 40p | BFI1E0 30p | NET21740p 2N1307 25p | 2N6457 30p
AF930 4Up | BF194 1Ep | NET40370p | TAA28S 75p | 2N1308 26p | 2N3777 65p
ABY27 30p | BF195 16p | NET40450p | TIL209 $9p | 2N1613 20p | 23001 1-00
ASY28 £Sp | BMB61 25p | OAS  50p [ TIP2DA 50p | 2N1671 1-00 | 28012 looo
BAIOZ 30p | BFES £6p | OA10 85p | TIPI0A 60p | uN2147 75p | 28018 625
BA1l3 7p | BFX13 20p [ Q481 10p 14 an2ls0 S0p | 28026 800
BAMS: 16p | BFX34 76p | OA9l 7p [ TIPa2A 70p | 2N2217 28p | 28301 50p
BAX13 5p | BPXa7 30p | OA200 7p aN2201 20p | 28303 &&p
BAX18 7p | BFXS82 20p | OA202 10p 1-00 | 2N22224 23324 95p
BClO7T 10p | BFY30 20p | OCl6  75p 40250  50p
BClOS 10p [ BFY51 20p | oC20 85p 1-50 | 2N2369A 40380 40p
BCI0% 10p | BFY32 20p | OC23  85p o 40361  40p
BCl05C 1gp | BEY64 S0p | 0C2S 250 | 2X7906 20p [ 40362  80p
Bous 15y | DFY90 50p | ocos a5p A 2N2526 (all | 40408  bOp
? | BL¥ss 800 | OC85 KOp 300 | cols) 10p | 40486 75p
BC117 20p | BEX20 18p | OC36  @5p | TIP4LA 750 | 2N3053 20p | 40630 110
BCI43 85p | BSY27 18 | OC4z  40p | TIP424 85p | 2Na0b< 50p & 40430 1.00

TED CIRCUIT S0CKETS QUANTITY DISCOUNTS

LOW mmx PLATED PINB ANY ONE TYFE
10% 12+ ; 16% 25+

sw-umn Hifler aoa s
SEMI-CONDUCTORS | e ibipuge 7
8FY190 $9p| 2N2926 L8p i Doosist Seircte -
1000 MCS All Colours and data
25 + 20p 25 + 9p ench
lsoo + 17p ;% + 8p £|'5°.
w52 IET 1599 1. 59 TRIACS ,
e STUD WITH ACCESSORIES =
AF117 Mullard 25p | 2N3819 exas 35p | Troe Volta Price .
Ry o 25 + 30p PLV. 1-11
oo + I3p 100 + 25p 3 ANP RANGE
500 + 12p 500 + 20p SC35A. 100 75p
1000 + i5p 80358 200 79p
oT, BC108 & ANP RANGE (TOUB
oC170 M BCl CL08, ¥
ullard 150 BE109’ 10p | 8Ci04 180 35p
25 + 20p M 8C40B 200 90p
100 + 1%p All Makes 5Ci0D 400  £2.00
500 + I5p 25 + 8p SC40E 500 &1-20
1000 + t3p 100 + 7p 10 AMP RANGE {'.ro;s)
o e BT 1 -4 SC45A 100 5
= + 5e _{ 3C45B 200 £1-00
BYi27 Mullard [5pjas= 3 SC45D 400  £125
25 + 12p AD161; AD162 35p | SC45E 500 2143
100 + I0p each | 15 AMP RANGE (1048)
500 + 9p 25 + 11p 8CA0A 100
1000 + 8p 100 + 28p SCH0B 200 1-35
| 500 + 25p BC.WD 400 £1-85
1000 + 22p BCS0E 500 £1'85
25 + 8p 2N30538 G.S. 20p TRIACS—
00 1 7o 25 + i8p Additional Types
360 + 6p 100 + §Sp 40430 (TO66) 85
1000 + 5p 500 + 12p 40662 R
. ~ 1000 + i0p 40486 (TO5) _ 80p
0€35 Mullard 50p { 2N3055 535p
25 + 45p 35 + 50p NEW BRIDGE
;88 i ;gp ;£ 1 ;gn RECTIFIERS
P P SMALL SIZE AND LOW COST
1000 + 30p 1000 + 33p Type Volte Price
PLY. 111 K
BO5[05 50 20p
o
ZENER LINEAR TS0 100 #sp =
DIODES (O/P AMPS) ONEAMP i x + H
400 M/W 5% 702¢ TO6 7Sp | Bljos 50 25p T
Minlature 700C  TO%S 85p { Bi10 100 25p
BZY 88 Raage 70%¢ DIL 385 | Blf2¢ 200 30p ]
T 723C 'rownoo B1/60 00 a5 il
A, Tk 723C 85p | OFE AMP {8.1)
- 38 Vol 7250 1‘0991450 ULAR |
10p each. 741¢ TO93 #5p | woes 50 30p
25+ $p [ 741C D.IL. 36p | Wol 100 35p
100 & gp | 747C  TOm £1-10 | woo 200 40p
5004 g5p | 747C DI w06 600 45p b
A 14 8110 | TWOAMPS 3 H x L ,j
72741 DIL. 6op | x Fey
ADy ope tryc 72148P DIL. sop | B2/05 50 85p L -
B3/100 100 40
1 Watt 5 1012 150 2, 200 459
Wi " TOSHIBA B2/500 600 50p
% "tl Ene THY013F B21000 1000 80p
SRR 20 WATT AMP POUR AMPS L
AT 10?%‘1 #4-47 POST PATD | jH x {L x %
a0 olts ‘rmolw Pre Amp | B4/100 100 60p
s 51-50 34{":33 200 gso; Y
254 18p A AND B/ 400 I i
100+ 18p gﬁz’émws REF. Bijc00  S00 730
5004+ 12 1210y | Bieoo 800 -00
1000+ 107
FREE WITH 3H x 4L x & i bs
ADF one type. FURCHARES B6/100 100 70p
3 Watt Plasti %gﬂgo 233 &
ic 400 90p
Wire Ends 5% TRANSIS- ;BG’GO(’ 600 £100
X wlug TORS, IC’s, | 6MICON CORTEOLLED Em—
Widhes et TRIACS, RECTIFIERS
§8-100 Volts ta ¥
30p cach. BRIDGES, Py ki
- SCR’s, LDR"s ONE ANP
CR31/03 60 25
STLICOX ) 100 30: [
KD 30; (BE]
PLASTIC
Type P.LV.1-11
1 amp mminiature
IN4001 50
IN40OZ 100 7
IN003 200 8
N 4004 400 8
INWOOE 600 10
3 800 12
IN4007 1000 13
15 amp ministgre
R FE
002
ELi03 200 10 go
4 d 10 | (No. 36)
PEA00S 600 12 f Over 1500 trpes— | SCE 127100 100
PL400S BOO ;g 8end for yours SCK 16/400 400

BCR 16/690 800

RADIO  MAIL ORDER DEPT: 303 EDGWARE ROAD. LONDON, W.2.

LIMITED RETAIL SHDP 356 EDG WARE ROAD. (01-402 4736)
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NEW! ROAMER 10 WITH VHF INCLUDING AIRGRAFT

10 TRANSISTORS.9 TUNABLE WAVEBANDS, W1,

MW2, LW, SWI1, SW2, SW3, TRAWLER BAND, VHF
AND LOCAL STATIONS AND AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW, Retractable, chrome plated Telescopic Aerial,
for peak short wave and VHF listening. Pash Pull output us
Car Aeria] and Tape Record Sockets. Switched Earpiece Bocket complete with Barpiece.
10 Trausistors plus 3 Diodcr. 8° X 23" Bpcaker. Air Spaccd ganged Tuning

g 600mw Transjstora.

Condenser with

VHF section. Volumne oujoff. Wave Chauge and Tone Control. Atleactive Casc in black

with nilver hiloecking. Size 9°°x 7° X

4°. Easy to follow inatructions and disgrams.

Parts price list and easy byild plany 30p (FREFE with parts).

Total building cost

£8-50

P. P. & Ins 50p

(Overseas P_ & P. £1)

i e R R ST S

EIGHT
Mk 1

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavcbands: MWE, MW2, I.W, Wi, SW2,
SW3 and Trawler Band. Built in l'errite ltod Acrial
for MW and LW. Rctractablo chrome plated Tele-
scopic acrial for Short Waves. Pusl puil output wsing
GOOMTY transhstors. Car acrial and Tape focord pockcts.
Helectivity switch. Switched earpiece aocket compleie
with earplece. 8 trauvaistors blus 3 dicdes. 8" x 2§°
Bpeaker. Air spaced ganged tuning enndenser. Volume/
onfoff, tuning, wave change aud tone controls.
Attractive emso in rich chegtnul shade with gold
bBlnking. Bize 9 X 7 X din. approz. Eaxy to follow
inatructione mod diagrams. Parta Price List and Fasy
Build Plans 25p (FREE wilh parts).

Total building cost Iy
(Overseas I'. & I tgl) £6.98 Ink dfy.

g N L Ao o

a

POCKET
FIVE

8 Tuoablc Wavebands:
MW, LW, Trawicr Band
with crxtended MW,
band_for easier toning
of Tuxewbuwrg, et
7 stagee—YS transistors and 2 diodes,
aupersensitive ferritc rod aerial, fise

tone moving coil speaker. Attractive black and gold
casc. Bizc 8§ x 13 x 3}in. Faxy buid placs and
parts price list 10p (FREF with parts). Earplece with
plug aod switched socket for private listening 30p
exrira.

Total building costs P 4
{Overscas P. & P. 6°3p) £2 " 29 Irn:ﬂtp

7 Tunable Wave-
bands; MWL, MW,
LW, SWi, 8W2
BW3 and Trawler
2and, Extrs Mcdium wavcband provides casier tuning
of Radio Lazembourg. etc. Built in ferrite rod acrial
for MW and LW. Kctractable 4 section 24in. chroma
plated tclescopic aerial for 8W. Socket for Cap Acrial
Powerinl push-pall cutput. 7 transistors and 2 dlodes,
8° X 23° spesker. Ajr spaced ganged tuning condenser.
Volomefonjolf, tuning aud wave change controls,
Attractive case with carrying handie. Bize9 x 7 x 4in.
approx. Easy Lo follow instructions and diagrams. Parts
price 1ist and easy bufld plans 15p (FEEE with parts).
Xarpiete with plug and switched socket for privale
listcning, 30p extra,

Total buitding costs £5.98 P.P.x
tOverseay . & P £1) Ins. 41p.

TRANSONA
FIVE &

5 TRANSISTORS ¢
AND 2 DIODES <

3 Tomable Wavebands: MW, LW and Trawler Dand.
7 siage—5 ftransisiors and 2 diodes, lerrite rod aerial,
tuning condenser volume couirol. tone
moving coil speaker. Attractive cxse with red speaker
grille, 8ize 6 x 4§ X 1lip. Fasy build plana and
parts price list 10p (FREE with parts). Earplece with
plug and switched socket for private listening 30p extra.

Total building costs P
{Overseas 7. & P. 63p) £2.50 fu. 2.:*

Tonfng Condenser:

Boards:

NEW! “EDU-KIT”

BUILD RADIOS.
FROM EASY STAGE DIAGRAMS.
IGCLUDING MASTER UNIT TOQ
R

TRUCT,
COMPONENTS INCLUDE:
Volume Controla: 2 Slider
Bwitches: 3 inch Speaker: Terminal Strip: Ferrite Rod

Aerial: 3 PLuzs and SBockets: Battery Clips: 4 Tag

-

AMPLIFIERS, ETC.,

FIVE I [

10 Tra

Units once constracted are detzchable
from Magter Unit, enabling them to be

stored for future use, Ideal for
8chools, Educational Awthoritiea and
ali those intereated in radio construction,

All parts including

Case and Plans
(Overscaa P. & I'. £1)

|

o, i

siors: Capacitors: Tnree §° Knoby. I
|

1

£5.50 Tos, 31 : Name

i tiess

FULL AFTER
SALES
SERVICE

® Callars side entrance Barratts Shos Shop
" Open 10-1, 2.30-4.30 Mon.~Fri. 912 Sat. l

Publishea approximately the thied Friday of éach moath by IPC Magazines Lid.. Fleetway House, Farringdon Street,
Dun«table, Bads. 3ole Ai¢nts for Australia and New Zealand—Gordon & Gateh (A /Sia) Ltd, South Africa - Central Newn
Stationery and Office Supplies Ltd. Subseription Rate (including postage): ¥For one year to any
namely that it shall not, without the written consent of the Publishers first glven, be lent, resold,
price shown on the cover, and that it shall hot be leat, resold or hired cut or etherwise disposed
as part of any publication or advertining, literary or pictorial matter whatsoever,

6 Tunable Ware-
bands: MW, LW,
8W1, W2, Traw-
lcr band plus an
extra M.W. band
for casicr tuning
of Inxembourg
ete. Senmitive fer-
rite rod aerial and
telescopic  acrial
for Bhort Waves
Sim. Speaker. 8
stagea—4€ transistors apd 2 alodés Altractive black.
case with req grille. dial and black knobs with polished
inctal innerts. Hize § X §} x Ziin. aperox. Faay build
plans and paria pricc list 13p (FREEE with parts).
Earpicce with plug and switched socket for private
lHateming 20p extra

Total building costs _P.
{Overscas P. & P. El) £3.98 ]‘Z’MPE:D

[
] 67 HIGH STREET. BEDFORD.

enclose €.
ROAMER TEN O
ROAMER EIGHT [
TRANSONA FIVE [J
POCKET FIVE ]

Parts price list and plans for

TRANS
EIGHT

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave.
banda. MW. LW,
BWi, 3W2 sws

and Trawler Band.

Senaitive ferrile rod serial for M.W. and L W, Tele-
scopic acrial for Short Wares. 3in. Bpeaker. 8 improved
typc translsiors plum 3 diodes. Attractive case in
black with red grilic. dial and black knobs with polished
melal inscris. Rize § x 3} x 2{in. approx. Push puil
output. Rattery iser switch for extanded battery
life. Ampls power to drive s Iatger spcaker. Parta
price list and easy bufld pians 25p (FREE with parts).
Farpiece with plug and switched socket for private
lialcning 30p exira.

Total building costs
(Overseas P. & P. £]) '£4-48 fnLPSI&p

.. please send items marked

ROAMER SEVEN [J
TRANS EIGHT 0
ROAMER SIX n)
EDU-KIT O

T e e

Tol. 0234 62367 |

|
|
1
|
|
l
I
|
1
i

-(Dept, E.EA1)}

e — —

London. E.C4A $+AD. Printed in Encland by Index Printers Tad.
Agency Ltd.: Rhodeaia and Zambis—NK ingstons Led.: Fast Africa—
part of the world £2-35. Evervday Eleetronict is »old subjeet to the following cond:isoea,
hired out or otherwise dirposed of by way of Trade at more than the recommended eing
Of i a rutilated condition or in any vnauthorised cover by way of Tradce, or affxad soar




| _ Ty 3 ?5444/?'7/
’ HENRY’S RADIO LlMITED-
ENGLAND'S LEADING ELECTRONIC CENTRES

| HI-FI - ELECTRONIC COMPONENTS - TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

,[ (As featurcd in *'Practicol Wireless | RECORD DECKS
May o August 1972) .
| i SP25/3£10-75 HT70 £I15-00
i MPe0 £10-40 MP6IO £14-15
E E APT76 £18-95 GL72 £21-15
. WITH PLINTH/COVEFR
ggza 72!’; 20 TDIS9AB
i T . -20 7
4 20 'l." 20 WA [NTEGRATED 4 HT70 £21-80 £4] -45
p 3 HL(GLTS) PLIZAC
i | .C. STEREO AMPLIFIER 525 3525
: T PUNTHICOVER
b - INTH R
- | s FREE TEAK CABINET Yo (o o0y .
! pletokics HL; APTSICEO0/PC Wi
: FEATURES. New slim design with & - IC's. IC AL S emin Sl AD e o
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. HT70/GBOOIPC £27-00
il special Gardeners low field slim line transformer. _ (HL) 2025TC/STAHCD{PC
Fibre glass PC panel. Complete ehassis work. - 1‘1 ] ' £13-50
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES SPECIAL gt A /3 MPEOISCSMDIPC  £17:25
T'DEVELGPED BY TEXAS ENGINEERS FOR PERFORMANCE. K[T PRICE L & SUM | iHL) GL75/GBO0E/PC £44-15
I RELIABILITY AND EASE OF CONSTRUCTION. = DESIGN WiTH | (HL) GLZZ/B00PC  £35-50 r
N FACILITIES. Onlof switch indicator, headphone socket. £2 ‘5 P& P " SILVER TRIM ey hS‘QNIC
separate treble, bass, volume and balance controls, seratch and 45 Overall ehaszis size TRA S'q.JCERS |
rurble filcerz, monojstereo switch, Input selector; Mag. P.U. o] 144" x 6" x 2 high Operare it 40keis up to 1004 1
J Radio Tuner. Aux. Can be altered far Mic., Tape, Tape-head, ecc coMPLETE WITH FREE TEAK CABINET yds. ldes] remote switching |
' | (Parts list Rel. 29 on requzit) Deasigner approved kits only. available from Henry's | ind sigr\d)?u. mplete W"g.- 1
. —_—— —— — = —=—1 data an ncﬁﬁ 3
\ | X PER- PAIR £5-50. | -
: LOW COST HI-FI SPEAKERS TEST EQUIPMENT AR Bl %0
L E.M.I. Size 134" % 83" Larze Ceramic M SE250B . Pocket Pencil Signal Injector £1°90 - 1
TYPE 150 6 watt, 3. B or I5 5E500 Pocket Pencil Signal Tracer £1-50 T_ﬁé“i;:”iﬂgls‘::‘ozi
! ohms £2:20. Post 22p- TEiS Grid Dip Mecer 440 KHz-280 mHz Preamplfier. 77 pages, Lay-
1 TYPE 150 TC Twin canc ver- £13-45 . ours and data €1 -25. 700-page
sion £2-75. Post 22p. 500 30 K[Volt Multimeter £%-25 |C Dam Book {No. 2) afl
it TYPE 450 |0 wate with twin With leather caze £10-50 TTL IC's. 63p. 420-page
1 tweerers and crossover. 3. 8 ! 2008 20K {Yolt Multimeter £4-20 Tnn:istor‘Daﬂ (_Na. 3) 60p.
or |5 chms. £3-85. Post 15p. With case £4-95 e Y 340-page Transistor Dacs
TYPE 35020 watt with tweerer AFI05 50K [Volt Mulcimeter £8-50. With case £9-50 (No. 4) 60p. (Post, eter
and crossover. 8 and 15 ohms. = U434l ACIDC Mul wizh tr tester with steel 20p each)
£7-70: Post 2Bp. case £19-50 < —
by CABINETS 150, 150TC 450 £4-60. Post 30p. TED RF Generator |20KHz-500MHz £15-95. Carr. 35n POWER INTEGRATED
) TEQD Audio Generator 20Hz-200KHz £17-50. Carr. 35p ‘ CIRCUITS .
b TO3 3" Scope itHz-F{MHz £39-00. Carr. 50p Plessey SL403D—3 watc with

CI-§ 3° Pulse Scope |0Hz-10mHz £39-00, Carr. 50p B.page dama, lageuu and

T NEW MW/LW
TUNER to BUILD TESS Vaive Voltmerer 28 ranges £17-50. Carr. 40p | circuits £1-50. P.C. Board
60p. Heat Sink 14p.

ML-3 Ii ———————— | Sinchir IC12—6 watc with
20

Uses Mullard Modules slow | PA-Disco-Lighting ErR T bk

2 motion _ tuning. Built in UK’s Largest Range—Write Amp Module £4-57.
# : battery. Ferrite aerial. Overall phane or call in. Details and TH014P—IC Preamplifier
i size 77 x 2" x 37”. TOTAL COST TO BUILD demanstrations on request. R — £1-50, H
£4-85. Post 15p. All parts sold scparately. Leaflee No. 6 Dy30L 3 Channel sound to light unit, Jkw £28-50 Dam/Circuirs for ‘abave No.
! | *BANDSPREAD’' PORTABLE TO BUILG D};SIS- ;OCM""% L (B“i;( et (otdligr;; - Cl =
{ A £ . D. watt Disco amp/mixer £49- 1
= Printed circuit all transistor dezign DISCOAMP 100 wate Disco amp/mixer £67-50 & S?F’Gost.EISNl:lEl :T:LG,)BES
5 wiine Mullacd RFIIF Module. Medium | DJIOSS 30 wate Disco ampleixer £31-00 XN3 HNIT GNE 0.9 side
and Long Wave bands plus Medium Anti-Feedback Qualicy Mic. £11-30 % vicw with data, 85p
1 WWave Bandzpread for extra selectivity. SDL 12° 50 watt 8 ohm Full range spcaker £12-95 GNP-7, GNP.8 0-9 sida view
j Also slow motion geared tuning, 600 DECKS. Use MP60 or SP25{3 see above with déeimal points and dama,

mW push-pull outpus, fibre glass pve Matching eartridge 5C5M £2-62 955,
covered abiner. car aerial. Attractive FIBRE OPTICS, LIGHTING EFFECTS, PROJECTORS, SPOTS, 30I5F 7 seg £2 each. £7 per
d L ] appearance and performance. DIMMERS. MIXERS. Everything for PA—Disco-Lighting. 4 with data.
= TOTAL COST TO BUILD £T-98, | ppEF Seock List Ref. No. /8. 12 and 24 hour elock circuits
p.p. 320. (Batcery 22p). All parts sold separately—Leaflet No. 2 for above Ref, No, 31 15z
7T MEDIUM AND LONG WAVE PORTABLE (as previously —— * e
advartised) €698, p.p. 35p from stock—Leaflec No. | BLILD THIS VHF EM TUNER | Miniature Amplifiar
— | = TRANSISTORS 300 kcls BAND- 5 transizror. 300mW_ofp-
GATAlﬂﬁ UE WIDTH, PRINTED CIRCUIT. HIGH LIl D SXROTy
FIDELITY. REPRODUETION. HONG ol S e
A popular YHF FM Tuner for qualicy PiP 15p.
and receptien of meno and stereo. Quality Sifder Controls
aspect of Electronics— There is ";EdAT‘b‘ ‘bd““;“'l‘—VHF Fm 60mm strokc singlez and
pluz  data, circuits _ and gives ‘h? E ‘“":'“ﬂ' Np‘“’ 30 ganged. Complete with knobs.
information. 10,000 Stock | sparstely. bree LSsorr T Kit £5-97 5K. 10K, 25K, FOOK, 500K.
lines at Special Low Peices Tunin?:nete‘r u'ni‘:%lﬂsp- Srodeis : :()r;l(egilgﬁz aggém.lggieafh,
Ercl Ay, COCRIS s Mains unit {optional)-Model PS900 £2-47, Post 20p Ans” Lin anged. 75p aach:
Post
pRICE 3P Faid

Fully deesiled and illus-
trated covering every

St
Mains unit for Tuner and DecoderPS1200 £2-62. Post 20p —= -
Hi-Fi& Tape Equipment
Ackrowledged

| |
! (40p FOR CALLERS) | SINCLAIR PROJECT 60 MODULES = U.K.'s
g R ————— rgest
; PLUS! FIVE | —SAVE POUNDSI} T Siorries
.‘ 7310 €357; Z50 £437 7~ TR with Lowess
STEREO 60 PZ5 £3-97 :
x! 10p | £7:9T; PZ8 477 | eackace EE e e nsaet
1 2 PZ6 £6:37; 2x730, Stereo 60, PZ5 £15-95 AL
it = VOUCHERS Transformer for PZB £295 22230, Sterco 60, PZ6 £18-00 ?'a"s?r
| y _ g Active Fileer Unit £4-45 2xZ50. Stereo 80, PZ8 £20-25 12 page lists
o082, 0 NS R0 o ey, | Sepriieneies | TamerRses G2 G TGS
- , E.C.1.— 1 -80; 3 s | e e
} post only. All ocher mail and callers to ** 303" sec below 1 Post etc. 20p p:r‘i:em 4 £19-95 Transistors« IC’s - |
f — — | Rectifiers - SCR'S -
MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S :?\’v‘v“s'a&:ﬁsrs
All the parts you need plus Data and Circuits — Get a Catalogue — it’s all in therel | Ref- No.38 on reauest.

Electronic Components. High Fidelity & Tape - Disco —PA - Lighting Mail Order, Industrial Sales
Audio and Test Gear Centre Equipment Centrs Equipment Centre and Special Bargain Shop
404/406 EDGWARE RD, 354/356 EDGWARE RD., | 309 EDGWARE ROAD; 303 EDGWARE ROAD,
. LONDON, W.2. - LONDON, W.2. LONDON, W.2. LONDON, W.2,
. \el: 01-402 8381/8382 Tol: 071-402 4736/5854 Tel: 01-723 69€3. : Tel: 01-7231008/1008

308, '354°, 356", 404 & 406 " OPEN SIX FULL DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY
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