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forfast,easy

BROADWAY ELECTRONICS reliable soldering

92 MITCHAM ROAD, TOOTING BROADWAY,

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
1s required. -

IDEAL FOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS 4

LONDON S.:W.17 01-672 3984
{Nr. Tooting Broadway Underground Station)
{Closed all Wednesday)

THE SHELLEY

Size 21 x Il x 64in.
An extremely elegant speaker system
made of 12mm. chipboard covered with
black leathercloth with mottled Vynair

front. This unique system uses three ex- A
TV speakers. Carefully matched and Size b

tested. Wiil handle 10 watts and will 8

match 8 ohms impedance, if preferred (SBVI].It)18$Wg,
the speakers can be wired in series parallel 18p (|||ustrated)
to match 3 ohms impedance. A real bargain .

at £5-15 plus 70p. P. & P. MATCHING Size 19A
TRANSFORMER for 15 ohms 87p post free.

British Isles. Send for Hi-Fi & Electronic (60/40 aHOY)
Catalogue 7p. each. 18swg. 18p

Size 1 cartons all at 25p each | Size 15
in 40/60, 60/40, (60/40 alloy)
or Savbit alloys in 7 gauges. 22swg. 22p

BIB WIRE STRIPPER AND CUTTER

Model 3A. Strips insulation

from cable or flex without

nicking wire.4 different

settings, 4&6BAspanner ends,

%ound cuttmgedges Price 32p.
Iso available,

NEWI de luxe Model 8.

From Electrical and Hardware Shops. If unobtainable‘l write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

CARTRIDGES—Stereo

Sonotone 9TA H/C Diamond £2-40. Ronette $105 Medium Output,
£1-40. Si06 High Output £1-40. Acos GP93/l Sapphire, £1-90.
GP94 | Sapphire, £2. TA700 equivalent to B.S.R. SXIM, £1-75.
Japanese equivalent to B.S.R. TC8s, £1-75. P. & P. 7np on each.

CARTRIDGES— | FARRA-
Mono DAY

30 o 3
GP9I Stereo Compatible | 25 X 117 4%
£1:25. Acos GP67/2 will | White, Green or
reptace Collaro and Garrard Black rexine or
Mono cartridges, 95np. T.T.C. | Teak cloth with
Crystal High Gain, 75np. S.Ivell-tl’ colc;urhed
B.S.R. TC8H Jap. equivalent | metaliront3ohm

) ker.
£1-25. P. & P. 7np. 90 P & P 2sp

ELF
An extension speaker of quality; 9 x 54 x 33in. | I 1
veneered in natural teak with smart gold and
mottled Vynair front 3 ohm ex-TV speaker. The
baffle is half inch thick. A real bargainat £1-923.
Post and packing. 37p

SPEAKER MATGHING
TRANSFORMERS 3. 7, 15 ohms,

8 watt, 70np. P. & P. |7np.

HI-FI STEREO
HEADPHONES

Padded ear cushions seal out room noise. Perfect
coupling between reproducer and ears assure
full response impedance 8 ohms. frequency range
30-15,000 Hz 6ft. cord and standard stereo plug.
Only £2-574. P. & P. 273p.

STEREO HEADPHONE JUNCTION BOX
Simple unit connects direct to amplifier and
speakers to give attenuated headphone output
has 3 position switch to give headphones only,
speakers only, speakers and headphones.
Only £1-50. P. & P. [3p.

Price 58p.

i

' POWER
| ATIONS RECHUER
WITH 3in 1 AC/GC POWER SUPPLY SYSTEN

WAIN/BATTERY pluy BUILT-IN BATTERY BOOSTER
£10:50 ::%

THIS NEW 1872 RADIO. No less than
VHF BANDS. Picks up Aircraft
'l‘nnlmusmns. Pop Pirates, Taxs,
Ambulances, Local Radio, Coatinental and
all BBC, VHF Stations plus fascinating
Public 8arvice Transmissions we are not allowed to mention!
Even TV Sound in certain areas. PLUS A SPECIAL
WEATHERBAND. Frequency ranges: MW540-1600 KHZ, FMB88-
108 MHZ, Airband 108-1456 MHZ, VHF 145-175MHZ, 23 semi-conductors-—
12 transistors 11 diodes and '.hermm.ors Automauc (requency control
stopa lmmtmg station drift. Built-in adjustabl 31"

aerial. Rune oft mains AC 230/250 voits or off 4 U2 baﬂenes. or use re-chargeable
nickel alkalj cell. Finished in strong leather grained case with carrying handle.
Approx. size 103" x 63" x 34°. Wntten gurant,ee Special magnetic ear-piece tor
ies FREE. HURRY! Limited
£28 95 quantity only from Marktyme Money back guarantee.
* Tune into the world with this amaszing com-
munications receiver. A truly exceptional unit in
performance and looks—leatherette with Stainlesa
steel trim. Looks good anywhere. Use either as a
portable with standard batteries or plug it directly
jnto 220-240 volt domestic mains supply.
14 Transistors; 9 diodes; 1 thermister.
Internal ferrite rod antenna plus tele-
scopic aerial. Separate tone, volume
and tuning controls with push-
button selectors for the 8 WAVE-
BANDS. Complete with Hi-Fi
earphone for personal listening.
Frequency ranges: Long wave 150-
350Kcs. Medium 353-1605Kcs. Marine
1-6-4-5Mcs. Bhort Wave 12-24Mcs. FM/VHF

..‘-."I

e

OUR
PRICE
+ 50p P. & P,

VYNAIR

oHAPFﬁ[CDRDERS.RECDRDPLAVERS

EXTENSION

Widths from S0 AXTU SPEAKERS
to S4in., 75np | P.&P.57p

Makes all the difference to volume
;d' [c:)f;prolll. ;’: and quality. Contains 3 speakers
. v 2

in series—ex-TV with hi-fi mag-
40np. P. & P. net recon,, tested for Mono orf
10np. Send Snp Stereo. QOutput 8 watts. Imped-|:
stamps for ance 9 ohms. Available in black||
samples. teathercloth. Size 23}” x 54" x 54",
Keyhole slot for wall mounting. Twin con-
necting cable 12yds., 35p min. Matching
transformers if required for other output
impedance 85p post free.

88-108Mcs. Aircraft 108-135Mcs. PUBLIC

: SERVICE BAKDS 135-174Mcs. Fully guaranteed.

N_B. The Minirtry of Post & Telecommunications has pointed out that a licence

(not generally available to the public) ia required for reception of transmissions
hy Fire Brigade. Aircraft, 8hipping, etc.

VIARKTYME Fe St tiet =

Callers welcome Mundny to Baturday 9 a.m.
to 6 p.m.

www americanradiohistorv com
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HOME RADIO (Components) Ltd.
Dept. PW, 234-240 London Road,
Mitcham CR4 3HD. (01-648 8422

w When you think
a of COMPONENTS
think Of HUME HAD' COMPONENTS

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 of 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 Radio Catalogue,
locate the items they need and telephone or post their order.

Eglsl};(.{#ls If you have not yet experienced the simplicity and satisfaction of linking Components and Home
.th Radio, why not make a start now? First of all you'll need the catalogue . .. in its 315 pages are
wi your listed more than 8,000 components. over 1,500 of themillustrated. Every copy contains 10 vouchers,
cheque or each worth 5p when used as instructed.
DOStaI order The catalogue costs 70p including postage and packing. Drop us aline or use coupon below.
for 70p n
It would help us considerably if we ; e 24-h
knew whether this was your first Home -nour
Radio Components Catalogue. If it is, Phone
please place a tick in the box. Service.
e ) - — Y L L L Ring
] This is my first H.R. Components Catalogue & [ 01-648 8422
. . details of
= Address PJO w\"' ELA(.E ‘Dp[\‘F— Plegliec:se = our Credit
~ N/ capitals Account
| YRLeeDp, wolking SupveY i A
1 HOME RADIO (Components) LTD 1 |
. The price of 70 i
1 Dept.PW 234-240 London Road, Mitcham CR4 3HD B oy rtomars on the UK. and t BFPO sddresscar .
[y L L LN ol ses:
1 3 ¥k r_ K 1/

369
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Fat spark even at maximum

revs.,

No breaker bounce giving

longlife.

Easier cold starting—
no voltage drop.
Longer battery life.
Smoother running.

Ignition stays in tune over long

periods.

Lower petrol consumption.

Longer plug life with less

adjustment.
£7-75 complete.

Same day despatch by pést.

Vi

SN

Hot Ignitio

n.

A complete set of parts to enable
the do-it-yourself man to build

the Electronic Ignition as described
in Practical Wireless June-July 1972.
Fully approved by the Author
Mr.D.G. Fripp.

Reprints of the two part feature are
available at 10 pence each

or 20 pence for the two.

Everything supplied except
nuts-n-bolts, solder and connecting wire.
State +or —earth and sen

cheque or PO for £7.75 including

p & pto Jermyn Industries,

Vestry Estate, Sevenoaks, Kent.

Mallory Cells

in U2, U11 and
Penlite U7 sizes,
Kestral Battery
Charging Unit

Uses :

RECHARGEABLE

Rk
Tape recorders, Portable
radio and TV, Radio controlied model

aircraft and boats, Cine cameras, Fiashguns,
Cordless shavers and other battery appliances.

Whenever you must have
utterly dependable battery

power—then these
Alkaline-Manganese
chargeable cells will

vide it. The cells can be
recharged many times, a
simple job with the Kestrel

Charging Unit which

been specially designed for
these new type batteries.

370

PRICES

new
re-
pro-

has

holder

Send fo:

| 2715 WESTEND L
| LONDON, N.W.

01-794 9611

Batteries
equiv. £1-38

TRANSISTORISED F.M. tuner
head with A.M. gang, slow motion
drive, 88—108Mcs, with circuit
diagram. £210p.

B.F.W. 10 Fet. New (unmarked)
5 for £1-00p.

SPECIAL OFFERS Of Unmarked
Tested Power Transistors.

+N3055 Silicon NPN 30p each 4 for £1
2N3054 Silicon 20p each 3 for 50p
Plastic 40 Watt NPN 25 Volt

20p each 3 for 50p

All items post paid in
GREAT BRITAIN

P-C BOARDS (not
panels).

1 off 6 transistors single wave band
1 off 4 transistor audio

1 off 3 transistor £1-50 the three

computer

Encapsulated bridge rectifier (itt
usd 3 3mdh) 100 PIV 2 amps
50p each

Transistor F.M. Stereo Multiplex
Decoder. Size: 5} x 24 x 14. As used
in well known British stejeo units
with circuit £3-75

SURPLEGTRONICS

216 LEAGRAVE ROAD,
LUTON, LU3 14D, BEDS.

www americanradiohistory com

LOUDSPEAKER
BARGAINS

£19.50

£11-15

£9-25

£4-00

£5-40

£5-75

£2:00

13 x 8 with tweeter 3, 8 or 15 ohms £2-50
13 x 8 twin tweeter 3, 8 or 15 ochms £3-60
estion 8”15 ohm £2-05
pstion PS8 for Unilex £2-35
T]ard Altan 8” 3, 8 or 15 ohm £2-35
fe 8” dual cone 8 ochm 8193 £2-75
je 807 8” 10 watt 8 ohm £3:50
£ 59RM109 9 x 5” 15 ohm £2-70

8%” dual cone 8 ohm cer. magnet

S9RM114 9” x 5” 8 ohm £2-70

Ph{iips HI-Fi 20 watt type EL7032 dual cone
z

12”7 35 - 1700H. £8-50
Elaf 8” x 5” 3 or 8 ohm £1-60
GoEdmnns 8 P, 8or 15 ohm £4-75
Gogddmans 10 P, 8 or 15 ohm £5-25
Gogdmans 12 P, 8 or 15 ohm £10-50

fdmans 15 P, 8 or 15 ohm £17-00

jdmans 18 P, 8 or 15 ohms £27-50

ard Allan 12”3 or 15 ohm
", £4” or 3" 80 ohm 65

7" 44”3 0r8 ohm £1-50
8” % 5”3 or 8 ohm £1-50
10”jx 67 3, 8 or 15 ohm £2:00

FREE with orders over £6—'Hi-Fi Loudspeaker
Englosures’ book.

Alf units guaranteed new and perfect.
rompt despatch p. & p. 25p per speaker.

WILMSLOW
AUDIO, m. o. pept.

10 Swan St., Wilmslow,
Cheshire, SK9 1HF
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Garrard Record
Players

SP25 Mk. Il
Deck Only

4 speed
Automatic Single Player

Lasky's price 1-50

Garrard SL95B Deck . £35-
Add £9-00 for Garrard Base & Cover. C& P £1-
Garrard AP76 deck only ... £23-
Garrard 40B deck only ... £9-
complete with stereo cartridg 43
Garrard SLS58 deck only i - £9-
Garrard 2025TC deck only . ..
complete with K540A sterco ceramic
cartridge

o6 £7
Garrard ZERO 100 Automatic ...

P £47 -
C&PE£LL:
Garrard ZERO 100S Single Player - £43 -
&PLI-

e
Garrard Plinths & Covers

WB4 Mk. i Plinth... -45
SPC4 Mk. 1l cover... oo
Price together ...
WBI Piinth
SPCI cover
Price together

SP 25 Package

AD76K stereo magnetic cartridée
Lasky's teack plinth & cover

List
List
List £4-75

PaTgla(lsggi:i’riEe £"20:2§'3
AP 76 Package

AP76 Single Player 00
SHURE M44F Cartridge ...
Lask’s Base and Cover

£29:
£8-
£5-

List
List

List

Total List Price 0" £43 é;

Package Price  £35-00
CARRIAGE—all units

DECK ONLY S0p. PLINTH & COVER ONLY 25p.
DECK WITH PLINTH AND COVER 75p.

FANTAVOX CAR
RADIO § .4

W1/700

MW/LW

Two waveband .= a

all transistor car radio that covers full Medium and
Long wavebands with slide switch wave change
Large easy to grip controls. llluminated dial with
‘easy to read’’ scale. Externally adjustable aerial
trimmer. Powerful output through either one o1
two speakers. Operates on 12 voit D.C. Negative o
positive earth. Standard size 64in (W) x 44in (D) x
Zin (H). Black with chrome trim. Complete with
speaker, baffle, leads, mounting brackets.

LASKY'S ON LY £7.50 C & P 25p

PRICE

NEW DIGITAL CLOCK

NOW WITH

ILLUMINATED DIAL

EXCLUSIVELY

FROM LASKY'’S

The clock measures

S]Wx23 Hx3inD

(overall from front

of drum to back of

switch). SPEC.: 210/

240V a.c. 50Hz operation; switch rating 250V, 3A.
Complete with instructions. @ COMPLETE
WITH KNOBS, FEATURES: @ MAINS
OPERATION @ 12-HOUR ALARM ® AUTO
““SLEEP' SWITCH @ HOURS, MINUTES

AND SECONDS READ-OFF @ FORWARD |

AND BACKWARD TIME ADJUSTMENT
® SILENT OPERATION @ SHOCK AND
VIBRATION PROOF @ BUILT IN ALARM
BUZZER

SPECIAL QUOTES LASKY’S C&P
FOR QUANTITIES PRICE £6-75 25p

SINCLAIR PHASE LOCK LOOP
STEREO FM TUNER

Incorporates varicap

diedes, printed cir-

cut, coils, squelch

circuit I.C. Decoder,

etc., supplied com-

pletely built and

tested and ready to

be mounted into any cabinet you choose. It may be
used with any High Fidelity Amplifier. Power
requirements 25/30V DC. Size 847 x 14 x 3§
LIST PRICE LASKY’S C &P
£25-00 price  £16°95 35
PZS power supply £4-15 extra.

EAGLE AM/FM POCKET TRAN-
SISTOR RADIO

This super compact
radio ORIGINALLY COST
£9-81! The ideal pocket set for

all ages. Receives all Med. wave

and FM stations {Jocal news, etc.)
—separate tuning scales. Grey/
chrome trim cabinet with carry
strap. Excellent tone. Uses singie

PF3 type battery. Telescopic FM
aerial. Size: 4% x 2 x 13in. comp.

with battery and ear-piece.

LI5T PRICE LASKY’S °
£9-81 PRICE ‘4 15

LASKY’S NEW LOW NOISE
CASSETTES FROM THE USA

Trpe Single 5

Ce0 28p £1-37

ce0 38p £1-86

C120 48p £2-35

Each cassette individually boxed in Philips, type
plastic library.

C & P: each 7p, 5—25p, 10—40p, 20—68p.

Leak Speaker ‘“Scoop”
Leak 150 Speakers

List price £49-00 per pair

Lsky's  £38+95

Price

Leak 250 Speakers

List price £63-00 per pair

Lisk's  £48.95

Price
Leak 600 Speakers

List price £99-00 per pair
c&pP

Lasky's ‘68'75 car

Price
BSR TAPE DECK
SCooP

two-band

BSR TD2

FANTASTIC VALUE, ONLY Llasky’s can offer
you a tape deck at such an amazing price.
The BSR TD2 tape deck operates by a simple
reliable mechanism using the minimum of
controls.

Awvailable with § track or } track mono or
stereo heads. Incorporates fast wind and fast
rewind, records at 3% ips. giving up to 3 hrs
playing time, takes up to 5}in. spools. Size
13in. x 8%in. front to rear, 2}}in. below plate,
| i}in. above plate.

AT €895

LEAK BARGAINS
STEREO 30 PLUS amplifier (cased)

C&P

List. grice PRICE St

£62°5 £45-0

STEREO 10 amplifier (cased)

List Price LASKY'S
£75-00 PRICE £55.00

LEAK CASES
Rosewood cases for Stereo 30 or Stereo 70.
List Price LASKY'S o C &P
£7-37 PRICE £2:75 5,

Teak case for St;reoletic tuner only. c

List Price LASKY’S . & P
£7-37 PRICE £2 so 35p

Teak double case for 30 or 70 and stereofetic
tuner. ;
List Price LASKY’S Py
£10-37 PRICE £4-9

cC&crP
£1-00

C &P
35p

LEAK
TRUSPEED

2 speed belt drive turn-f§
table comp. with plinth,
cover and SHURE cart-§

ridge.
LIST PRICE £69-50
LASKY'S

PRICE £47-50 a%o

£1-50
RADIO BARGAINS
Nordmende Galaxy 4000

AM/FM/LW/SW Battery/Mains Portable Radio

Both these sets offer fantastic quality and almost
unbelievable value! Each superbly finished in teak
black and chrome. Covers medium, long and FM
waves plus 3 band spread short wave ranges.
Fitted with slider volume and tone controls.
Size: 3% x 74 x 3in. Power: .B\a:teries/Mains

(R

220/240, 50/60Hz.

ORIGINAL
LIST PRICE
£49.50

LASKY’S
PRICE

C & P 250

Nordmende
Galaxy 6000

ORIGINAL
LIST PRICE
£69.50

AM/FM/LW/SW Bat:ery/Mains Portable Radio
Covers medium and long waves, FM (local) and
world-wide short waves cover in 6 band ranges.
Size: 164 x B x 3in. Filter switch, ext. speaker
socket, tape record and record player socket.
Batteries or 220/240v. Mains, 50/60Hz.

LASKY'S & P

PRICE

£49:50 .q{S

T.asky's IFeadio T.imited

Branches

207 EDGWARE ROAD LONDON, W.2 Tel: 01723 3271
33 TOTTENHAM CT.RD.. LONDON. W1 Tel: 01-63% 2605

Openoll day. 9 0.m.-b p.m Mondayto Soturdoy

The Home of High Fidelity

Open allday.9 a.m.«6 p m Mondoyto Saturday

42-45 TOTTENHAM CT.RD.. LONDON. W Tel: 01:580:2573
NEW CITY BRANCH NOW OPEN

152 /3.FLEET STREET, LONDON. EC4Tel: 0113532833 109 FLEET STREET. LONDON. EC 4 Tel: 01-353 5812

Open oll day Thyrsdoy. eorly closing ) p.m. Soturdoy Open oll day Thursday. early tlosing tp m Saturdoy
ALL MAIL.ORDERS AND CORRESPONDENCE TC: 3:15 CAVELL ST, TOWER HAMLETS -LONDON, -EA Tel; §1.790.4821

371
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Al

..opens a world of real stereo sound

Hittes BALANCE
+R

VISCOUNT Ill AUDIO-£52 complete

PRICES Viscount I R101 amplifier £22-00 +90p p&p PRICES Viscount R101 amplifier £22-00 +90p p&p
SYSTEM 1 2 x Duo Type Il speakers £14-00 +£2 p&p SYSTEM 2 2 x Duo Type Ill speakers £32-00 +£3 p&p
Garrard SP25 Mk. Il with MAG. Garrard SP25 Mk. IIi with MAG.
cartridge plinth and cover £23-00 +£1-50 cartridge, plinth and cover £23-00 +£1-50
p&p pé&p
Total £59-00 Total £77-00
Available complete for only £52--£3-50 p&p Available complete for £69--£4 p&p
14 + 14 watts r.m.s. 40 Hz to 40kHz - 3dB. Total distortion SPEAKERS
at 10 watts at 1kHz —0-1% Duo Type If

Size approx. 17in ~ 10}in x 6%in. Drive unit 13in x 8in with para-
This is real value for money! We have designed 2 systems and sitic tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet.
the heart of them is the Viscount 11} amplifier. A unit of great £14 pair + £2 p&p.
eye appeal with teak finished cabinet. FET's (Field effect tran- Duo Type HI
sistors) are incorporated on the input stages, just like top
priced units. FET's give you more of the signal you want and f"f_-e :sge:ﬁ;r.zinle;: ;oxgr'"%xwg’*"t': a?révihug'st ?r"gg :833;"2‘3’,'_}2
almost none of the hiss you don’t. Both units have output t5 20kHz, Teak veneer cabinet. £32 pair + £3 pdp.
sockets for headphones and tape recorder. Filters and tone
controls give a wide range of bass and treble adjustment.

For both systems we have chosen the famous Garrard SP25
Mk. Il deck which comes complete with simulated teak plinth
and dust cover.

The exclusive Duo loudspeaker systems are incomparable for
quality within their price range, Large speakers in extremely
substantial cabinets. There's a choice of the Duo iI's for the
smaller room or the big Duo IllI's for real bass response.

SPECIFICATION

14 watts per channel into 3 to 4 ochms (suitable 3-15 ohms). Total distortion @ 10W
1kHz 0-1%. P.U.7 (for ceramic cartridges) 150mV into 3 Meg. P.U.2 {for magnetic cartridges)
4mV @ 1kHz into 47K equalised within £1dB R.I.A.A. Radio 150mV into 220K, (Sensi-
tivities given.at full power). Tape out facilities: headphone socket, power out 250mW per
channel. Tone controls and filler characteristics: Bass +12dB to —17dB @ 60Hz. Bass
fiiter: 6dB per octave cut. Trebie control: treble +12dB to —12dB @ 15kHz, Treble filter:
12dB per octave. Signal fo noise ratio: (all controls at max.)—P.U.1 and radic —65dB.
P.U.2 —58dB. Cross lalk better than —35dB on all inputs. Overfoad characleristics better
than 26dB on all Inputs. Size approx. 13}3in X 8in x 33in.

Goods not
despatched outside U.K.

- S.A.E. for fully illustrated leaflet
Radio and TV Components (Acton) Ltd. 2ic High

Street, Acton, London W3 6NG. 323 Edgware Road, London W2,
Mail orders to Acton. Terms C.W.O. All enquiries S.A.E.

372
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Laks Mo IS o
unli SOtI_l sltID
anewconcept in stereo

The whole system is complete including superb cabinets in simulated teak
—Just simply screw together the components and you save pounds!
Amplifier {s 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 13" x 8” EMI Twin-cone speakers ready for
mounting In thelr elegant cabinets, which simply need screwing and gluelng
together. All glue and screws supplied.

Easy to follow step-by-step instructions gulde you quickly and effortlessly

to taking the wraps off truly realistic stereo sound.
£25 complete plus £2-80 p. & p. RIT AVAL =

Diamond Stylus £1:25 extra.
Power output: 4 watts per channel into 8 ohms.
Inputs: 120 mV (for ceramic cartridges).
Stereo headphones with adaptor £4-00

“UNISOUND MODULES ONLY £6.95

If you prefer, you can buy the three modules .
—pre-amplifier, power supply/dual power, ; »
amplifier, and control panel—by themselves ™ -
for only £6-95. P. & P. 50p extra. 4
No soldering, just simply screw together with screwdriver supplied. Their over-
all specification is the same as shown for the complete Unisound console, using
the high efficient 1.C. monolithic power chips to ensure very low distortion at all
power levels, correct operation in all ambient temperatures, full power over the
audio _spectrum.

See opposite
poge for oddress

SOUND 50
50 WATT
AMPLIFIER
AND
SPEAKER
SYSTEM

Output Power: 45
watts R.M.S. (Slne
wave drive). Fre-
quency Response:
—3dB polnts 30Hz at
18KHz. Total Distor-
tion: less than 2%
at rated output. Slg-
nal to noise ratio:

5 Electronically Mixed Inputs.
% 3 Individual Mixing Controls. * Separate bass and treble controls
common to all 5 inputs. % Mixer employing F.E.T. (Field Effect Transistor).

+ Solid State Circuitry. *_Attractive Styling. better than 60dB.
INPUTS :—1. Crystal Mic or Guitar 9mV. 2. Moving Speaker Impedance: 3, 8 or 15 chms. Bass Control Range: -+ 13dB at 60Hz.
° coil Mic or Guitar 8mV. Inputs 3, 4 & 5 are suitable TFreble Control Range: + 12dB at 10KHz. Inputs: 4 Inputs at SmV Into 470K.
for a wide range of medium output equipment (Gram., Each pair of Inputs controlled by separate volume control. 2 inputs at 200mV
olus p. & p. 60p Tuner, Monitor, Organ, etc.). All 250mV sensitivity. into 470K.
CONTROLS :—3 Volume controls. Bass control range: To protect the output vaives, the Incorporated fail safe circuit will enable the
13dB @ 60Hz. Treble control range +12dB @ 15KHz. Separate ON/JOFF Switch. amplifier to be used at half power.
gziaorhindlcalor. POWER OUTPUT :—12 Watts R.M.S. into 3 to 4 ohms speaker. SPEAKERS | Size 20”7 x 20” x 10 incorporating 12” heavy duty 25 watt high
GNAL/NOISE: —Better than —60d8 on Inputs 3, 4 and 5 & —50db on 1 & 2. flux, quallty loudspeaker with cast frame. Cabinets attractively fintshed in two tone
SUPPLY:—220-250 AC Mains. SIZE:—124" x 6" x 334", colour scheme—Black and Grey.
COMPLETE SYSTEM P
£6
Sound 50 Amp and 2 speakers Pellk
or available separately. Amplifier £28-50 plus £1-50 P. & P.
Speakers £12-50 each plus £2:25 P. & P.

——

TOURIST MK 3

CAR RADIO

ALL TRANSISTOR
! - Beauttfully designed to blend
F DUETTO MK. Il L.C. | Eohcatut “tining” ana Sons
STEREO AMPLIFIER wave loading colis ensure excel-

ient tracking, sensltivity and

Mullard built stereo pre-amplifier/tone control module and the highly efficient selectivity on both wave bands.

I.C. monollithic power chips ensure reliability and very low distortion at all power R.F. sensitivity at 1MHz Is better than 8 micro volts. Power output Into 3 ohm
levels. speaker is 3 watts. Pre-aligned |.F dule and tuner ther with comprehensive
INPUTS:—P.U. 150mV. @ 2-2 Meg (for ceramic cartridge} instructions guarantees success first time. 12 voits negatlve or positive earth.

Auxiliary 100mV. @ 1 Meg (for radio, tape etc.) Size 7in x 2in x 4fin deep.
OUTPUTS:—5 watts R.M.S. per channel into 8-15(2 speakers. Circuit diagram 13p. Free with parts. Speaker, baffle and fixing kit £4-25 extra,
Switched stereo headphone socket with power correction. plus 25p p. & p. Postage free when ordered with parts

CONTROLS:—Mono/stereo switch, selector switch, trebie, bass, volume, SET OF PARTS

balance and on/off switch. Neon Indicator.

TONE CONTROLS:—Treble +14db @ 15KHz.
II so Bass +14db @ 60Hz.
[ POWER BANDWIDTH :—=+2db 20Hz-25KHz. L]

plus P. & P. 60p. plus P. & P. 50p.

See-opposite page for addresses
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g | HANDYMEN
TRAINING

In radio tele viqian
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 notfill in the coupon below and find out how ?

cleans
" hands

deb CHEMICAL PROPRIETARIES LIMITED,
BELPER, DERBY DE5 1JX

Many diploma and examination courses available,
including expert coaching for:

® C. & G. Telecommunications Techns'. Certs.
® Radio Amateurs' Examination

® General Radiocommunications Certificate

® C. & G. Radio Servicing Theory [
® General Certificate of Education, etc.
Now available Colour T.V. Servicing

Examination Students coached until successful poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker

N EWSELF- BUILD RADIO COURSES Super-thin construction
permits new installation ideas.
Power capability : 40 watts peak. Frequency range: 40 Hz-20 KHz

Learn as you build. You can learn both the theory and prac- Sensitivity: 85 dB/M for 1 watt electrical input. Input impedance:
tice of valve and transistor circuits, and servicing work while ?ﬁ:gfi):?»‘;ﬂ;sif% -‘371""2'1':-(1';71'5"“"&7-35-%??» ?unt;;’w' Size
building your own 5-valve receiver, transistor portable, £6-50 each Stereo pair £12:50 ‘

and high-grade test instruments—all under expert tuition. post free

Transistor Portable avaitable as separate course.

web europa

P.O. Box 162, Watford WD1 1AA

POST THIS COUPON TODAY

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

X Newest, neatest
Accredited by the CACC Member of the ABCC system ever de-
vised for storing
— e ——— e e ——— e e e e small parts and

l components @ re-

“N-T-E-R-L-0-C-K-I-N-G
PLASTIC STORAGE DRAWERS

A
-~ W, ,.!.
o i

) . . sistors, capacitors,
Please send me the ICS prospectus—free and without obligation. l diodes: transis-
tors, ete. Rigid

(state Subject or Exam) ..........ccoooiiiiiiiiiin e , f,l:f;':k u::,?éu::;
in vertical and

NAME e e | horizontal _com-
{BLOCK CAPITALS PLEASE) binations, Trans-

parent plastic
ADDRESS ' drawers have label

siots | removable g
' space dividers, Build up = .
................... any size cabinet for wall, bench or table top. FERTETe |

l GLE UNITS (5"X247x24") £1-38 Dozen il |
AGE............ OCCUPATION ..o . e B s Lo Dozess I § Si1ZES
i 3. ALL INTERLOCK

INTERNATIONAL CORRESPONDENCE SCHOOLS | | | BQUBLE TREBLE Zarams in one oucer case 602) a3:65
Dept.RA28 Intertext House, Stewarts Road, I PLUS QUANTITY DISCOUNTS! Order £5and over Deduct 5% in the £. Order

London, S.W.8 4U) £10and over Deduct 74% in the £. Order £20 and over Deduct 10% in the £.
. (Dept PW9) 124 CRICKLEWOOD

Pack./Post./Carr.: Add 35p toall orders under £5. Orders over £5 P/P/C free,
I_ I m BROADWAY, LONDON N.W.2

www americanradiohistorv com
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BlI-PRE-PAK

COMPLETE TELEPHONES

£X. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

TELEPHONE DIALS

Standard Post  Office  type.
Guaranteed in working order.

ONLY 50p

POST & PACKING I5p

TESTED AND GUARANTEED PAKS

4 s Sn i tyaes 50p
BT g R e e 50p
B8l | Recd Swischex mixed woss 50p
200 Lt Ciinedh, e S0P
He 250 [ixed Reeen aneme S0P
M7 40 Yyirewound Resiscors Fxed - 50p
HE g R e praseic 50p
D 71 [ PR 50p
HIL BO NKTISSZS Com demee S0P
Has 90 OC20UZPENT stien  50p
IO 20 LNEVeer de v, S0P
H3s 100 "m° Somy Sad 50p
Han 30 ghoreigd Tramesior PN 50p
UNMARKED UNTESTED PA(KS},— ~
B 150 SemaneT e { 50p
s 200 ggﬁ.T'.::‘.zf‘:n;f's::‘:z‘;‘Sﬂw’
Bes |00 SiconDinROTdn S0P
B0 50 RO KB S0P
B88 Sil. Trans. NPN, PNP
50 S506A° B5 VRS, ete. -5’0_{)
850 Symmareet (S0P
H 40 BBVl e P
HI? 20 ?n:):::.vifignn Stud Rectifiers, SOP
HIS 30 Jep HeSicen fecifers 50p
His g Experimeners kol S0P
supplied -
M0 DQ BY126/7 Type Siticon Reccifiers 50p-
M4 |5 Peenney B

MAKE A REY COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition

| £1 cach

F.E.T. PRICE

This

1-1030p e
50 +-20p each.

that is

tnstallation

www americanradiohistorv com

field effect transistor
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lert replacement for the 2N3819.

Data shegt-supplied with device.
, 10-50 25p each,

The Super Spark,

SEMICONDUCTORS
£p

ACI07 0-15 | OCl40
ACI26 015 OCI70
AC27 43 OCI171
ACI28 é_} 0C200
ACI76 /6720 , 0C20}
ACYI7 Sar” 26301
AF239 410 ) 2G303
AF186 2N1302-3
AF139 030 2NI304-5
BCI54 030 2N1306-7
BCI07 (¢"Toy 2n1308-9
BC108 2N38I9FET
BC109 010 2N44I6FET
BC169 0-12 | Power
BFI94 o0-15  Transistors
BF274 0-20  OC20
BFYS50 0-15 OC23
BSY2S 0-13 OC25
BSY26 013 OC26
BSY27 013 oC28
BSY28 0-13 | 0C3s
BSY29 013 OC36
BSYSSA 0-10  ADI49
ocCal 0-15 | AUYIO
0C44 | 713 | 25034
OC4s 0 10% 2N3055
oc7 "I Diodes
ocn (.‘;_P AAY42
ocsl 13 | OA9S
ocsip 013 OA79
ocs3 018 | OAB8I
oci39 0-13 IN9I4

BREAKTHROUGH !!

P& Pasp

is the

OUR VERY POPULAR 3p TRANSISTORS
" PNP Silicon alloy, TO-5 can.

8" PNP Silicon, plastic encapsulation.

* PNP Germanium AF or RF.

* NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED

£p

i

:

TRANSISTOR IGNITION!
AS USED BY RACING DRIVERS

N OW We introduce a Transistorised Ignition
NOT a Kit at

cococococooo0o

-0o0o0o

N

oococoo
g9<<s

o o
oo

ReLREn

LESS than Kit price!
Mark I, s ready to go.
time—IQ minutes. It operates on

a unique and newly discovered principle that
drives a standard ignition coil with a fantastic peak
of 400V. The solid impact gives 45,000 Volts right
to the sparking plug and gives cooler running,
longer plug life, more M.P.G. and greater 8.H.P.
Contact breaker life is extended indefinitely and no
visible burning will ever take place. The circuitry is
all silicon solid state and is engineered for top
dependable performance on any car with standard
ignition coil. Every unit is tested before despatch
and each carries a full guarantee.
Gives a full spark at up to 10,000 RPM!
Please state Positive or Negative earth on arder,

Super Spark—£9.95

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK

LISTS
RELAYS FOR
VARIOUS TYPES

P & P 25p £1

COLOUR T.V. LINE OUTPUT
TRANSFORMERS
Designed to give 25kV when used with PL509
and PYSO0 valves. As removed from colour

receivers at the factory.
NOW ONLY 50p each
post and packing 23p.

1-10 10-50 50+
10p 8p ép

Quantity
BB10S Varicap Diodes

OC71 or 72 Fully Tested J
Unmarked ( S?\ Sp 4p (&
Matched Sets 1-OC44 and

2-OCA45's. Per Set. 255 20p ISp 0
OA47 Gold-Bonded Diodes,

Marked and Tested 3p 3p 2p r
)-watt Zener Diodes 7-5,

24, 27, 30, 36, 43 Volts Sp 4p 3p
10-watt Zener Diodes 5-1, 3

82, 11, 13, 16, 24, 30, 5

100 Voles 200 17p ISp .
Micro Switches, /P, C/O > 20p I5p 'ﬁ
{-amp Bridge Rec's 25-V0|(\15p' 22p 10p

INTEGRATED

SL403D Audio Amp.,3- Wat

709C Linear Opp. Amp.

Gates, Factory Marked an
Tested by ALE.|

]. K. Flip-Flops Factory,

Marked and Tested by

AE.L
$N7490 Decade Counter
UL914 Dual 2 I/P Gate ]

LOW COST DUAL INLINE LC.
SOCKETS

14 pin type aQSp ach

16 pin type at"l6p yach.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
8.P.1 Transistor Equivaltents and

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
Postage and Packing 21p.
The liiffe Radio Valve & Transistor L4
Data Book 9th Edition; 7Sp

Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits,

Send for lists of these

English publicatfons.

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order
q OVERSEAS ADD EXTRA FOR POSTAGE

-------’

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX,

TELEPHONE: SQUTHEND (0702) 46344
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SIND BURIED TREASURE!

Trlnllltoriud Treasure Locator
This fully portable tranais-
torised metal locator detects
and tracks down buried metal
objects—it signals exact loca-
tion with loud audible sound
{(no phones }—uses any
teanalstor radio which fite
insida—no connections needed.

GOLD,
0OINS, JEWELL

ARCHAEOLOGICAL nlcr.i
'C, ETC, Extremely sensi-
tive, will signal presence
of certain objects durfed
aoveral foel below
ground Noknow.
ledge ot radic’ or elec-
tronicsa required. Cam be
Suilt with eare in one ahort even: r»zbr anybody
Jrom nine pesrs of age upwa with the
, easy to follow, step-by-step, fully
i ted | Uses dard PP3
battery. No  soldering necessary. Kit
includes nuts, sorews, wire, etc. ONLY
£8:85 + 25p p. & p. (Bectional handle an
{llustrated 98p extra), Parts available

soparately. Made up looks worth £135!

Edvesdrop on the exciting world
Aircraft Communications
.F. AIRCRAFT BAND ,0FLY
converTor £9-8h
Listen {n to AIR~
LINES, PRIVATE PLANES,
JETPLANES. Eavesdrop on
exciting eross talk between pilols,
ground approach conirol, air-
port tower, Hear for yourself
tAe disciplined voices hiding
tensencss on talk downs. Be
wlth them when they have to take nerve
rlppm. decisions in emergenclies—Tune into
'.h ional distress Covers
e

frequency band including
HEA'
WAY, PRESTWICK, ETC.
A BELL

THROW, GATWICK, LUTON, IHG-
ETC. CLEAR

This hm.utic fully tramlnu)ﬂud
iustrament cam be duilt by anyone over nine
in under two hours. No soldering necessary.
Fully illustrated simple Instructions take you
step-by-step. Uses standard PP3 battery.
All you do is extend rod aerial, place cloze
to any ordinary medium wave radio (even
tiny portables). NO CONNECTIONS WHAT-
EVER NEEDED. BEND ONLY 22-85 +
20p p. & p. for kit Including case, mnf.

b

SOOTHE YOUR NERVES,

RELAX WITH THIS AMAZING
OUT8 OUT NOISE:POL- .-
LUTION--800THES YOUR @ 1
NERVEB| Don't under- H.% )/
estimate the uses of this fan-
tastioc new design —the
RELAXATRON is basically » L
pink noise generator, Besides F
being able to mask out =Tt | )
extiraneous unwanted sounds, -
it haa other very Interesting Only
properties. For instance, R
many people find & rainstorm
mysteriously relaxing, a large
part of this feeling of weil-being can be
directly traced to the sound of falling rain.
dropal—a well known type of plnk noise.
IF YOU WORK IN NOIBY DI8.
TRACTING S8URROUNDINGS, IP You
HAVE TROUBLE CONCENTRATING, 1F
YOU FEEL TENSED, UNABLE TO RE-
LAX—then build this fantastic Relaxatron.
Onoce used yon wiil never want to be without
{t—TAKE IT ANYWHERE. Uses stan-
dard PP3 batterles (ourrent used ao small
that battery life is alniost shelf-lite). OCAN
BE EASILY BUILT BY ANYONE OVER 13
YEARS OF AGE using our unique, step-by-
step, fully illustrated plans. No soldering
necessary. All parts including case, a pair
of crystal phones. Components, nuts,
screws, wire, ete. no soldering.
28-75420p p. & p. Parts available separately
BUILD 5 RADIO AND
ELECTRONIC PROJECTS
onty £24
Awmazing Radio Construc-
tion set 1 Becomne a radio
expert for £2-45. A com"
plete Home Radio Course.
No experience needed.

Parts including
sinple inxtructions
U}ffoo for each design, Ilus-
Hes @ trated step-by-step plana,

all tranaistors, loudapealker,

personal phone, knobs, screws,

etc. all you need. Presentation box

45p extra as illus. (1t required) (parts avallable
no sold ¥- Send

screws, wire, ete. ete. (parts il
Be] 1y).

CONCORD ELECTRONICS LTD. (PW9U) 12 Archer Street, London, W.1.

8845+'10pp.ap

SHORTWAVE
TRANSISTOR
RADIO

only

£2Th

Anyone from 8 years
F up can follow the
r stop-by-step, easy a8

ABO hllly ll

ELECTRONIC ORGAN

omx £3:25

elecironie organs thet

ulmply blow air over mowuth-organ type reeds ste.
Fully t.nmll'.orind SELP NTAINED
LOUDS KIB. Fifteen separate keys spen
tsoo ves—play the ' Fellow Rose of
Tam“, pluy " Shlent Night*, play " Aduld Leng

P aotl
76 stations loal;ad on md aerial in 30 mlnl
Ra USA, Bwitserland, efe,
Experlence thriils of world wide news, sport,
music, etc. vesdrop on unususl broad-
casts. Uses PPy battery. Blzeonly 3°x 4
x 13° Only #3-78 + 20p p. & p. Klt includes
cabinet, screws, Instructionk, etc. (Parts
available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER
ONLY

£3:25

CAN'TBLEEP
AT NIGHTSY
DO YO

WAKE

IN THE NIGHT AND CAN'T GET OFF
TO BLEEP AGAIN?' WOULD YOU
LIKE TO BE GENTLY BOOTHED OFF
TO BATIBFYING SBLEEP EVERY NIGHT?
Then bulild this ingenious electronic sleep
inducer. It even stops by itself s0 you don't
have to worry aboul it being on all night! The
loudspeaker produces soolhing ludlo-

q y sounds,
but as time goes on the sound zmdnllly

‘yno eic. ele, You have the thrill and

in of b it together with the
of playin, A real, live, ble

electronlc organ. NO PREVIOUS W-

LEDGE OF IG TRONICS XEEDED. No
soidering necessary, Bimple as ABC to make.
Anyone over nine years can duild it eastly in
one ehort svening following the fully tllustreied
siep-dy-step, simpls instructions. ONLY £9-85
+ 28p p. & p. for kit, including case, nuts,
scrows, eimpie Instructions, eto. Uses
standard battery (parts avallable separataly).
Have all the pleasure of making it yourselt,
finjah with an exciting gift for someons.

Find buried treasure with this
READY BUILT & TESTED

TREASURE LOCATOR
MODULE

onr £495

TOR MODULE. Ready buill

and lested—just plug in a PP3 battery and

‘phones and it's working. Put it in a case,

.cre' a dle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY

WOBTH ABOUT m ! Extremely sensitive

becomen leas and {eas—until they
cease altogether, the effect it has on pcopld
<8 amazingly very similar to hypnosis. A con.
trol is provided for adjusting the length of
times, ete., all transistor, can be built by
anyone over 12 years of age in about two
hours. No knowledge of electronics or radio
needed. Extremely simple, easy-to-follow,
step-by-atep, fully illustrated Instructiona
included. No soldering necessary. Wnrks on
standard bat extremely

Bize only 3 x 43° x 13"—take it mywhere.
Kit includes case, nuts, wire, screws, etc.
SEND 23-85 + 25p p. & . (party available
separately).

, sand, rock,
water, ete.—EASILY LOCATES COINS,
GOLD, 8ILVER, JEWELLERY, HISTORI-
CAL RELIC8, BURIED PIPES, ETC.
Bignals exact locatlon by ‘’beep’ pitch
increasing as you near buried metallic
objecta. So sensitive it will detect certain
objects Dduried SEVERAL FEET BELOW
GROUND! GIVES CLEAR BIGNAL ON
ONE COIN1 24-95 + 30p carr. eto.
(High quality Danish Stcthowope head-
phones £2:75 extra If required.)
EXAMINE AT HOME I'OB‘IDA“ YOUR
MONEY REFUNDED IX FULL IF NOT 100%
DELIGHTED.

Callers welcome 9 a.m.-5.30 p.m. Inc. Saturday

xO Pracy,
Cy

-~ 7y
W

El= )

VHF/FM Tuner for 88-102 MHz. Self-powered for
200-250vac. Valves
9 diodes, metal rect. Chassis 8% x 6° x B4°. German
front end. Price £8 (40p post).

BCC85, EF89, 6BW7, EOCSS,

|- MAINS OPERATED POWER SUPPLY 12 volt

PRICE

0-6Amp. Ideal for model rallways but can be
modified for 6v or 9v for cassette recorders,
radios etc. Price list of necessary componenu
and suggested circuit M'E

Blze 51" = Bj==- T ulded pl-.stlc cue

= T

£1.25

(25p post)

STEREQ AMPLIFIER 2 x 3W. Printed circuit. Valves

EZ80 & 2 ECL82. Liquidated stock of well-known

manufacturer. Front panel 12”7 X 2°. Chasais 9* x 3",

Controls on-oﬂ balance, ganged vola.. gmged '.one-,
i On'.pu t for 8-ohm

for 110v. a.c. Only £6 (p. & p. 50p.)

-

MATHS-TRANSEDRMERS (240-250V input)

Vrirhpe in brackets / =
100V at 60mA. 35p (15p) S
200V at 50mA and 6-3V at 1A. 85p (15p).
220V at 50mA and 90V at 100mA. 40p (15p).
250V at 50mA and 6:3V at 1§ A, 50p (20p). T’J’(
22V at 1A, 83V at 2 A and 250V at 50mA, 7§p (2511] ".ll
90V at 20mA and 1-4V at 250mA, 50p (15p.

Bl L from total bnl for more '.lun -one-trans krmer.
| 47700 mixed high stab. wesistirr, 1yt 14wl marked 50p (14 post).
I\-\. 100 mixsl Lreus! Istors, m mark type no. 82 post paid.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants

(2 mine. from Btation and Buses). FULL GUARANTEE. Aldershot 22240.
CLOSED WEDNESDAY. 8.A.E. for enquirles olease.

The pochket size dimenslons and versatility, of
the MiNI MOLE Wrench, makes it *just the ]ob‘
for intricate difficult-t t

situated in awkward comera.

The steel jaws lock-on with a posltive grip, and
a flick of the lever releases their grip lnstantly.

Avallable from &
Shops.

1.C. MODULE 40p, (10p. post). Length 24* over bracket,
and Motor A X 13" over tagas. With Instr. diagram to bulld stabilised
¥ power supply, motor speed control, door buzzer, current
meter, windspeed wiper speed control saw-tooth gen
variable timer, pulse gen

width of module §=

s

M, MOLE & SON LIMITED, NEWPORT, MON. NPT 5XZ.
376
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- SOUND & LIGHTING

| . =2 = Y
%)]SCO EOUIPMENT
| from 4 SPECIALISED DISCO STUDIOS
| R Isl:)GEH KPEOWER T PA—DISCO AMPLIFIERS Y EGTS PROJEGTORS’
!. AKER s "’"" | Disco-amp. 100 watt be = e

£, P =
SYSTEMS : .b rms. output for 8-16
ohms, 4 channel inputs,
Btrong leather cloth L
finieh ¥ board, tully 2-mic, 2 decks. Separate

lagged. Fitted high " volume control plus DISCO COLT. 150 watt.

efficiency 8 or 16 ohm masters. Response 30Hz LIQUIMATIC MINI, 50 watt Q1 with A7 wheel.

speakers. _30KHz, distortion less DIBC?XHEH, 50 watt Q1 with quick change
2 Cassette.

PRINCE. 50 watt rms. 127 twin come. Bize than 1%. Treble/Bass/ g DTG O8 G Gty
2 S 2 . i PFL/Mic over-ride etc. PLUTO TUTOR-2, 250 watt Q1 with Cassette
CONSORT. 100 watt rms. 2-12° twin cone q " " A

eakers, Bize 36° x 18 x 127 Panel size 163" x 7" and 67 wheel.
3 g 35 TUTOR-2, with Liquisplode Tank.
MAJESTIC, 100 watt rme. 15° Crescendo. KALEIDGSCOPE LENS (for Tutor-2) 67
Size 38° x 247 x 157 DJ.70S MIXER/AMPLIFIER. 70 watt rms. output for e D Wheal and’ Crystal Wheel Liquid
SOVEREIGN. 100 watt rms. 18° Bass, 12 Full 8-16 ohms. 2-mic, 2-aux/decks. Master volume/Bass/ Cassette and Moire (24 different types to
range. Bize 507 x 267 x 14°. N " . " chiooee from).

Treble. Size 15} x 5" X 6" Portable Hi-Power 8Btrobes.

YOU WILL BE SURPRISED BY THE

FULL RANGE OF MICROPHONES, DJ.105S. 30 watt rms. version. Size 113" x 5" x 6"
STANDS, ETC. ALWAYS IN STOCK DISCMASTER SLAVE AMPLIFIER, 100 watt rms.
" for 8-16 ohms. £55-00

SDL POWER SPEAKERS

High efficiency 127 k Ferrite 1.
Heavy duty voice coils and cones for Disco
and Group use.

127 50 watt rms. 8 ohm Full range.

12- 28 watt rms. 15 ohm Mid-Treble.

15" 50 watt rms. 15 ohm. Full range.

15" 100 watt rms. 15 ohm. Bass.

NEW D.J. 500 SERIES P.A. AMPLIFIERS
S0 WATT,70 WATT & 100 WATT MODELS

This new range incorporatea many features that make them ideal for
the profesdonal user, clubs, discotheques, factorles etc. Fibre glass
P.C. Boards are used throughout with low noise sillcon transistors,
high stablility resistors, generoualy rated components and hand wired

SOUND CONTROLLED AND assembly to ensure

SOUND TO LIGHT UNITS ':“':’“‘:Y ColuIi: DISCO SPOT BANK
Ixclusive “Fall

Mid, Treble and Bass Channels, up to lkw of Bafe  Electronic

lamps per channel plus override switching. Protection circuit.

% Fault Condition
warnin: lamp.
% Built ic base boost

DJI30L. Sound to light. Takes output from
most amplifiers. Adjustable levels.

o

DJ40L. Sound controlied version. Buill in below 30 Hz.
microphone, no connections required. % 4 channel mixer with slider controis.
* All three amplifiers have a built in emitter follower output socket for
connecting a slave amplifier to enable the power output to be increased
ASSE MBLED Dlsc°THEQu ES up to 1000 watts or more if required. A matching range of slave power

DISCO-MINI. Complete portable Disco with amplifiers and a separate matching 100v line transformer is available

built-in full function mplifier/mixer. For

use with any pocwer ‘&r;i‘mg. lsuc‘l ‘:e--m;_ SPECIFICATION Designed to take three E[8 Type spot or
master”. Size 307 x 20° x 8°. £98-50 Frequency Response  50-20,000 Hz + 3db (10dB Bass Boost at colour bulbs up to 150 watts each. The unit is
DISCO-IMP. The latest addition to the Disco- 10 Hz) of all metal construction and has one 3-pln
:?)‘:j““m::“gz"?f Ts‘i‘l’theq;‘::' l%":g M’,’"?"":: 8ignal/Noie Ratio better than =50db. mains input socket plus one 3-pin mains
contains all thgunecesl:n&ry featu:ea.!o‘:",u;e Harwonic Dlstortion  less than 1% output socket for connecting more than one
smooth running of & mobile unit. Size 297 X Speaker Impedance 8-16 ohms. bank togethcr if required. The unit can be
18§ x 7°. £79-00 Inputs: Mic 1 & 2 5mV at 50K ohms (50 or 600 ohm to order) left free-standing or wall mounted If needed.
DISCO-STANDARD. Has all the facilities of Aux 3 & 4 100mV at 1 meg ohim. Black crackle finish gives the unit a very
the Disco-Mini with the addition of a built-in i . » - - rofesslonal appearance.

100 watt power amplifier making it a com- Size (all "f)dele) 1547 x 57 x 6°. B L3

pletely self contained disco unit. A V.U. meter Power OQuput: Moidel D.J.500 — 50 watts R.M.8. 256-26 Bize 187 x 6 x 7 (excluding bulbs)

gives visual indication of output levels. Bize (at B ohms)  Model D.J.700 - 70 watts R.M.B. £67-50 A y

327 x 277 x 7¢°. £180-00 Model D.J.1000 - 100 watts R.M.8. £79-00 Algo in stock: Ultra Violet Spot Lamps and
DISCO-SUPER. A slightly larger version of the Fluorescent Lamps, Standard snd Colour Spot
Disco-Standard. Fitted individual controls for Lamps and Fittings. Rotating Colour Displays.

Flexilights, Fibre Optics, Dimmers, Flashers
Effects Foils, etc. Your enquiries invited.

both mic. and deck inputs plus a cross-fade

for deck to deck transfer. A built in P.F.L. DISCO MINI

cueing system, imic. over-ride, also a vV.U.

meter gives visual indication of output levels. Hardly larger than a

DJ. 30L (3000w) 3~chan]r;el paychedelic, light suitcase yet contains

unit is a standard dtting. Deck cut out switches all the necessary features

are also featured for ease of cueing. Size or a ﬁ';g;qu{nf; mo- MIXER UNITS

38° x 277 x 107. £224-00 bile unit. The pre-amp

DISCO-SUPREME. Has all the facilities of the has separate tone con- DJ.101. Battery powered, 6-channel, variable

:)igtl:o-Srlnl]x)e; plus ;;he ndgit’ion :})1 .l third t\txll;n- trols for both mic. and decks, levels, 3 x 50k mic.,, 1 x 100mV, aux., 2 X

able which can be used for Jingles or other and each input has its own indi- Y

effects without using the main deck system. vidual vulull)ne controls and inputs, AR i, g Eia
Flexilights are also fitted. Bize 507 x 27° x 10°. plus the sddition of a cross fade for deck to deck sound transfer. A DJ.102. Mains operated, 4-channel, variable
DISCO-PLINTH, Consists of 2 turntables built in P F.L. system for cueing, together with mic-over-ride facility levels. 2 x 50k mic., 2 x 100mV p.u. PFL
fitted with high quallty ceramic cartridges. are standard on all units. Response 20-20,000 Hz. Mic. input 5mV, control, master volume, mic. over-ride, output
The unit has a builit in cross-fade rotary B50K. Output 1 volt. variable 0-500mV '
control for transferring the sound from left to McDonaid M.P.60 Turntables are used with high quality ceramic .
right decks. The unit has no amplification cartridges, and each deck has its own individual cut out awitch fitted. DISCO 40. Pre amp part of Disco amp (see
built in and must be used with amplifiers such This unit is suitable for Discoa or Clubs having a power amplifier, or above). All facilities. Output will drive up to
as the D.J. 1058 or D.J. 708. Bize 327 for use with the -Discmaster’ 100 watt power amplifier as above. ten 100 watt amplifiers

*14}' x 77 (incl. lid). JL 8ize 327 x 20° x 8~. £08-50. J P B

Discoscene | Discosound | Discosound |Menrys Disco

(Birmingham) Ltd.
536..Sutton Road, 122, Balls Pond Road: 494, Bristol Road, 309, Edgware Road,
Southend, Essex. London, N.1. Selly Oak, B'ham-29: London, W,2.
(0702) 611577 : (01) 254 5779 (021) 4721141 (03) 723 6963

DE AND RETAIL

l CHECK WITH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS ™50 o)
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THE PULLMAN PB

PUSH BUTTON

AR RADID KIT

hoard, you can
build this

push - button
Apart from the output stage, car radio kit.
which is an integrated circuit, e
the only other electronic BI&3 s|m;lle-
components that need solder- x

just follow the

ing are some capacitors,

resistors.. etc. The kit in(;ludes stap_hv_ stEp

a pre-built RF tuner unit, and , 3
fully modulised IF stages BT A§IIR{[![|H]
which are pre-aligned before
despatch. As well as electronic components, this kit
also contains 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 medium wave, one for long wave It is
permeability tuned and sturdily constructed. Qutput
is a full 2-5 watts into an 8 ohm speaker. But the

Pullman PB will operate intc
any loudspeaker from 8 to 15 PRICE ONLY
£7.00+ ceosor

ohms. Power consumption
approx. 1 amp.

% Circuit diagram and comprehensive
instructions 50p, free with parts.
+ Car aerial £1-25 post paid.

Bohm speaker. with battie
and tixing strips. €1 50
post free it bought withthe kit

RADIO & TV COMPONENTS (ACTON) LTD.,
21C High Street, Acton, London W3 6NG
323 Edgware Road, London W.2.

,_ 19 NOW
TVS £11-95

TWO YEARS’ GUARANTEE
ALL MODELS

405/625: 19" £25-95 ] -
FREE 23 £35-95

CATALOGUE &% E
COLOUR TV 19" £145

OR 25" £185

LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY
A SELECTION OF RECENT YEARS MODELS
U.K. MANUFACTURE

TV TUBES REBUILT

GUARANTEED 2 YEARS

17% and 19" £5-95; 21”7 and 23" £6-45
Exchange Bowls carr. 55p

COMPONENTS MUST BE CLEARED

Transistor Radio Cases: 25p Transi Gang Cond

each. Slxe9*”x6-}"x 3*” Post 22p. 20p. Miniature  AM. Post free
Speakers: 35p. 24 8. Brand Modern Gang Condensers: 30p.
new, Post (5p. AM/FM or AM only 20p. Post (0p.
Record Player Cabinets. £3:-73p Press Button YHF Tuner 75p.
Designed for the modern auto- Brand new, takes PCF806, PCC89.

changar Size 177 x 15" x 71", Post 25p.

p. 55p. Valve ELLB0 50p
Rldlo. '€3.95 8 transistor LWy SPECIAL OFFER
MW, Free case, battery. Post 15p. Pots.: 25p each, Post S5p. D/SW
Precision Tape Motors: £1-95. 500/500 KQ D/SW 500/100 K.
200/250V. Famous German manu- D/SW 1100, KQ. S/SW
facturer. Post 20p. 500/500 KQ S/SW 500/1 meg.

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.I2. Phone 01-478 6001-2-3

Mail Orders to Acton

n Terms C.W.O.
v c All enquiries S.A.E.

Goods not des-

378

patched outside U.K.

RADIO AMATEURS

The Radio Society of Great Britain
is YOUR national society

YOU NEED THE RSGB!

THE RSGB MUST HAVE
YOUR SUPPORT!

Benefits of membership include:

Representation in amateur radio matters
at national and international level;

Radio Communication, the Society's
monthly journal; technical publications;
QSL Bureau; contests and operating
awards.

Write for full particulars of membership to:

The General Manager, RSGB (PW),
35 Doughty Street, London WC1N 2AE

www americanradiohistorv com
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb eolid
state audio
amplifier. Brand
new components
throughout. 1
silicon transistors
plue 2 power out-
put transistors in

push-pull.  Full
wave rectifica-
tion. Qutput

- approx. 13 watte
r.oe. into 8 ohm. Frequency response 12Hz—30KHz
+ 3db. Fully integrated pr i stage with
Volume, Bass boost and Treble cut controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal cartridge.
Hensltivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overali aize 3 high x 67 wide x 74" deep.
AC 200/250V,

PRICE 810-50. P. & P. 25p.

De Luxe Stereo Amplifier

A.C. maina
200-240 v.
Using
heavy duty
fully isola-
ted mains
transform-
er with tull
wave recti-
fleation
giviog ade-
quate
smoothing

with negll-
glble hum.
Valve line up:—2 » ECL86 Triode Penlodes. 1 x EZ80
ectifier. Two dual potentlometers are provided for
nd treble control, giving bass and treble booat and
out. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input eensitivity In approXimately 300m/v for full peak
output of 4 watta per channel] (8 watta monn), into 3 ohm
speakers. Full negative teedback In a carefully calculated
circuit, allows bigh volume levels to be used with negligible
distortion. Bupplied complete with knobs, chassls size
117w x 4”d. Overall height Including valves 5”. Ready
built & teated to a high standard. PRICE 28-92 P.&P. 45p.

NEW!
POWER SUPPLY UNIT

200/240v. A.C. Input. Four switched fully smoothed D.C.
outputs giving 6v. and 7dv. and 9v. and 12v. at 1 amp
amp i

).
Fitted insulated output terminals and pilot lamp indicator.
Hamimer finish metal case overall size 6° x 34* x 2}°.
Suitable for Transistor Radlos, Tape Recorders, Ampli-
fiers etc. etc. Ready built and tested.

PRICE £4°50 P & P 35p.

BLACK ANODISED 16¢. ALUMINIUM HEAT SINKS.
For TO03, complete with mica’s and bushes. Bize 2§ X
3° approx. 25p peir. P. & P. bp.

4-8PEED RECORD PLAYER BARGAINS
Mains models, All brand new in maker's packing.
LATEST B.S.R. C109/C120 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £8:97 Carr. 50p.
With stereo cartridge £7-97 Carr. 50p.
LATEST GARRARD MODELS. 8.A.E. for latest Prices !

e —— e
PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge *Colorcoat”™
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
BP25 II and III, BLESB, AT60 etc. or B.8.R. C109,
C129, A21 etc. Cholce of Black leatherette or Teak
grain finish. 8ize 124" x 14}° x 34~ high (approx. 7§°
high, including rigid emoked acrylic coverj.

PRICE £5-50. P. & P. 60p.

LATEST ACOS GP81/18C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1.50 P. & P. 8p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Btereo LP and Bapphire 78.
ONLY £22-50 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Btereo LP. £3. P. & P. 10p.
LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Btereo/78. £1.68 P. & P. 10p.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1.50 P. & P. 10p.

—
QUALITY RECORD PLAYER AMPLIFIER MK U
A top quallty record player amplifier employing heavy
duty double wound malns transformer, ECC83, ELS84,
and rectifier. Separate Bass, Treble and Volume controls,
Complete with output tranatormer matched for 3 ohm
speaker. Bize 7in. wide x 3in. deep x 6In. high. Ready
bulit and tested. PRICE £3.75 P. & P. 40p

ALSBG AVAILABLE mounted on boara with output
transtormer and speaker ready to fit into eabinet belaw,
PRICE £4-88 P. & P. 50p.

DELUXE QUALITY PORTABLE R/P CABINET MK IL
Uncut mator board size 142 x 12in. clearance 2in. below,
53in. above. Will take above amplifier and auy B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). 8ize 18 x 16 x 8in. PRICE 2475, P. & P. 50p.

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finlsh enclosure with most
attractive Tygan-Vynair front. 8ize 164~ high x 103
wide x 5§~ deep. Fitted with E.M.I. Ceramic Magnet
13* x 87 bass unit, two H.F. tweeter units and
crossover. Power handling 10 watta. Available 3 or
8 ar 15 ohms impedance.

OUR PRICE £8.40 carr. 65p

Cabinet Available Beparately #4-50 Carr 60p

Also available in 8 ohms with EMI 13" x 8° bars
speaker with parasitic tweeter 28-50 Carr. 65p

LOUDSPEAKER BARGAINS

5in. 3 ochm 8105, P. & P. 16p. 7 x 4in. 3 obm £1.15, P. & P.
20p, 10 x 6in. 3 or 15 ohm 21.80, P & P. 30p, EM.I
8 X 5in. 3 ohm with high flux magnet £1-62, P. & P, 20p
E.M.1. 13} x 8in. 3 ohm with high flux ceramic magnet
£2-10 (156 ohm £2-25), P. & P. 30p. EM.I. 13 x 8in. 3, 8
or 16 ohm with two Inbuilt tweeters and crossover net-
work 24-20, P. & P. 30p. E.M.I. 13 x 8in. twin cone
(parasitic tweeter) B ohm £8-25, P. & P. 30p.

BRAND NEW. 12in. 15w. H/D Speakers, 3 or 156 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £6-26.
Guitar models: 25w. 28-50, 36w. £8.50. P. & P. 38p
E.M.I 8jin. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 or 15 ohms 93p
each. P. & P. 13p.

HIGH GRADE COPPER LAMINATE BOARDS.
8 x 8 X #in, FIVE for 50p. P. & P. 13p.

COILED SPRING BACK TELEPHONE CAELE. Closed
approx. 10" cxtends to 36”. 4 core or 6 core. each
P. & P. 5p. 5 or more post free. LIMITED NUMBER!

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40-60v.
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps tull wave. 8ize 3in. long x 3}in. wide X 3in. deep.
Price £1.76 P. & P. 30p.

MAINS TRANSFORMER. For traneistor power supplies.
Pri 200/240v. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Prl. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p.
Prl. 200/240v. 8ec. 10-0-10 at 2 amp. £1.38. P. & P. 30p.

SPECIAL MAINS TRANSFORMER 200/240v. A.C. Input
35v at 13y amp A.C. outout overall size 23" x 23" x 37
approx. Suitable drop through or vertical mounting 76p.
P. & P. 30p.

HANDBOOK OF TRANSISTOR
EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home con-
structors. Including many 1000’s of
British, U.S.A. European and Japanese
transistors. ONLY 40p. Post 5p.

12in, “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak dli 3, 8 or 156 ohm £2-20, P. & P. 30p.

85 ohm SPEAKERS 3in. only 63p P. & P. 13p.

“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" x 144#* x 14° deep. Welght 180z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Reaponse 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle. 8end B.A.E. for full detalls. Only 2575 each.
P. & P. 25p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually £1-76 yd., our price 75p yd.
length. P. & P. 15p (min 1 yd.) 8.A.E. for samples.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexitoam ear-
muffs. Wired and fitted with standard stereo }in Jack
plug. Frequency responae 30-15.000Hz. Matching
impedance B8-16 ohms. Easily converted for Mono.
PRICE £2-95, P. & P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.

OUR PRICE £1.05, P. & P. 8p

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable tor
use with valve or transistor equipment. 9-18v.
baitery or from H.T. line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Solid encap-
suation size 13 x 1}” x 1”. Brand new complete
with instructions, Price 88p, P. & P. 13p.

CENTRE ZERO MINIATURE MOVING COIL METER.
10024, For balance or tuning. Approx. size 17 x 1 x §°
deep. Limited number. ?6p. P. & P. 10p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW

FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED FIBRE GLASS
PRINTED CIRCUIT BOARD WITH COMPONENT
IDENTIFICATION CLEARLY MARKED FOR EVEN
EASIER CONSTRUCTION

A really first-class Hi-Fi 8tereo Amplifier Kit. Uses 14
transistors including Bilicon Transistors in the firat five
stages on each channel resulting in even lower noise
Jevel with improved senaltivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for uae
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructiona included.
Outiput atage for any speakers from 5 to 16 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled fbreglass printed circuit board,
smart brushed anodised aluminium front panel with
matching knob, wire, solder, nuts, bolts—no extras to buy.
Sirople step by step instructions enable any constructor
to bulld an amplifier to be proud of. Brief specification;
Power output: 14 watta r.m.a. per channel into § ohma.
Frequency response +3dB 12-30,000 Hz Sensltivity:
better than 80mV Into 1M Q. Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to — 18dB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall Bize 12°w. x 87d. x 21°h.

Fully detailed 7 page construction manual and parts
list free with kit or send 18p pius large 8.A.E.

AMPLIFIER KIT .. oo £10.50 P. & P. 16p
(Magnetic input components 30p extra)
POWER PACK KIT ao £3- P. & P. 30p
CABINET ao o 2300 P. & P.30p
(Post Free it all units purchased at same time
Full after sales service

Also available ready built and teated £21-00, Post Free.
Nole: The above amplifier is suitable for feeding two mono
sources info inpuls (e.g. mike, radio, twin record decks, ate))
and will then provide mizing and fading facilities for mad-
ium powered Hi Fi Discotheque uis, elc.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reprodue-
tion of records. A.C. Maine
operation. Ready bullt on
plated heavy gauge matal
chassis, size 7}° w. X 47 d. x
43” h. Incorporates ECCSS3,
EL84, EZ80 valves. Heavy
duty, double wound maina
transtormer and output trans-
tormer matched for 3 ohm
speaker. Separate volume control and now with impraved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watta. Front
panel can be detached and leads extended fer remots
tounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £4.75. P. & P. 36p.

HSL “FOUR"” AMPLIFIER KIT. Bimilar in appearance
to HA34 above but employs entirely different and
advanced circultry. Complete set of parts, etc. £3.98.
P. & P. 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECLB2 triode
pentode vaive as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chasais size only 7in. wide
x 3in. deep x 6in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested with good quality output transformer.

BARGAIN PRICE

2751

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS84s in push-pull.
Super reproduction
of both mmsic and
speech, with neglis
gible hum. Beparate
Inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
matcb 3-15 €2 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve hine-up 2 EL84a, ECC83,
EF86 and EZ80 rectifier Bimple instruction booklet
13p (Free with parts). All paris sold separately. ONLY
£7.97 P. & P. 56p.

Open 9-5.30 Monday to
Saturday

Early closing Wed. | p.m.

A few minutes from South Wimble-
don Tubs Station,

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19
SEND STAMPED ADDRESSEb ENVELOPE WITH ALL ENQUIRIES

BENE, YOl
. T
Tel.: 01-540 3985 | 15”5 onLv. P. & P. ON

(Please write clearly)

OVERSEAS ORDERS CHARGED
EXTRA.
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table on Plinth with cover

+% GOLDRING G850 Magnetic
cartridge with diamond stylus

% PAIR OF STANWAY Il Speaker

Units
Special Total Price 6' 5
Carr. £1-50

Terms: Deposit £11.95 and 9 monthly

payments £9-37 (Total £96-28).

Y Super 30 Amplifier (15 + 15 watt)
in veneered housing

% Goldring GL69 Il Transcription
Turntable on Plinth as illustrated
Goldring Magnetic P.U. Cartridge.

; Pair of Stanway II £98.63 Carr.

speaker units. £1-50

Special Total Price Matchi a
Terms: Deposit £13:63 and 9 monthly S
payments £10-62 (Total £109-21).

AND PLINTHS

Send S.AE. for

coloured brochure
showing other money
saving offers.

2 "_ ". for qptimum performance,
Package prices apply _provndmg all individual units are purchased
from any branch within 3 months. See leaflet.

#Z% HIGH-FIDELITY STOpACKAgf_FERg

Four fully wired units ready to ATTRACTIVE A ————
‘plug in". TEAK OR TErr T | TAI12 AMPLIFIER

% SUPER 30 AMPLIFIER (15 + 15 AFRORMOSIA & 0 + 65 watt in veneered
watt) in veneered housing VENEERED housing

% GARRARD SP25 MK III Turn- CABINETS % GARRARD SP25 MK III Player

‘YORK® HIGH-FIDELITY 3 SPEAKER SYSTEM

% Moderate size only 25 x 14 x 10in. approx. 2 3
% Response 30-20,000 c.p.1. COMPLETE KIT
Impedance 15 ohms Carr. 65p
4 Performance comparable with nnits costing considerably more.
Consists of (1)12in. 15 watt Baes unit with casat chassis, Roll rubber cone
surround for ultra low resonance, amd ceramic magnet. (2) 3-way quarter
section series cross-over system (3) 8 x 5in. high flux middle range speaker.
(4) High efticlency tweeter. (5) Appropriate quantity acoustic damping
material. (6) Handsome Teak veneered cabinet. (7) Circuit and full instruc-
tiona. Terms: Dep. £4-60 and 9 monthly payments £2-47 (Total 2268-83).

DEMONSTRATIONS AT ALL BRANCHES
RSC G66 Mkl 6+6 WATT high quaiity STERED. AMPLIFIER

Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed

circuit construction employing 10 Transistors plus Diodes. Output
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db.
Treble Control £ 13db. Selector switch for
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For
standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
facia plate and rgatching control knobs.

COMPLETE KIT PARTS INCLUDING

FULLY WIRED PRINTED CIRCUIT and
comprehensive wiring £ l . Carr
diagram and Instructions 40p

Or FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £14-99 or
dep. £2-20 and 9 monthly payments £1-70 (Total £17-50).

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range £595 Carr. |
ensure surprisingly realistic reproduction. 30p \ )
OR SENIOR 15 WATT INCLUDING £6,95 Carr. \. g
HF126 15,000 LINE SPEAKER 35p 2

AUDIOTRINE HI-FI SPEAKER SYSTEMS =
¥

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy counstruction. Latest high efficicncy ceramic magnets.
Plasticised Cone gurround. **D" indlcates Tweeter Cone providing
extended {réquency range up to 15,000 c.p.s. Impedance 3 or
8-15 ohms. PLEASE STATE CHOICE.

Exceptional performance at low cost.

HF808T 8- 10W £288 HFI20D 12" 15W £4-9%
HF102D 10 10w £3-40 HF128 12 15W 2575
HF120 12~ 15W £4:50 HFI2ED 127 15W £6-25

FANE 807T HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unit for excellent sound quality. in suitable
enclosure. Cast chassis Roil P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 25 Hz 1o
15 KHz. Gauss 10,000. Irapedance 3 or 5-15 Q. £3.8s
PLEASE STATE IMPEDANCE WHEN ORDERING

unit on Plinth
* GOLDRING CS90 Ceramic P.U
Cartridge with diamond stylus
% PAIR OF DORCHESTER
Loudspcakcr Units
Special Total Price L]
Or Deposit £8-33 &
9 mthly payments
£6-25 (Total £64-58). Carr. £1-25
Trans. Plastic Cover £3-15 extra.
PACKAGE AS ABOVE but with
Garrard 3000 Autochanger and Sono-
tone 9TA Ceramic Car-
tridge in lieu of SP2S O
and CS90 Carr. £1-25
Or Deposit £7-45 and 9 monthly
payments £5-58 (Total £57-67)
Trans. Plastic cover £3-15 extra.
Cabinets latest style Satin Teak veneer. Acoustically lined or filled
acoustic damping. Ported where appropriate. Credit terms available.
DORCHESTER (lllustrated) 8ize 16 x 11 X 9in. appr. Range 45-15,000
¢.p.a. Rating 8-10 watts. Fitted High flux 13 x 8in. £9.4s &
Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p.
STANWAY 1l 8ize 20 x 10§ x 93in. approx. Rating 10 watts. Inc. 13 x 8in. speaker
with highly flexible cone aurround, long throw voice coil and 10,000 line magnet. High
flux tweeter. Handsome Scandinavian design cabinet. Range 35-20,000 c.p.s. Imp.
8 ohmas. Gives smooth realistic sound output. Ses ‘package offers’ for £|785
illustration Carr 50p
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION
HIGH FIDELITY OUTPUT OF 65 WATTS PER CHANNEL
Designed for optimum performance with any erystal
or ceramic Gram. P.U. cartridge, Radio tuner, Tape
recorder etc. % 3 separate switched input sockets
on each channe!l y Separate Bass and Treble controls
% 8lide 8witch for mono use Y% Speaker Output
3-15 ohms % For 200-260v. A.C. mains % Frequency
Response 20-20.000 c¢.p.s. —2dB % Harmonic Diastor-
tion 03¢ at 1,000 c.p.e. Hum and Noise —70dB s Sensitivities (1) 50mV (2) 400mV
(3) 100mV. Output rating I.H.F.M. % Handsome finish Facia plate & Knobas.
COMPLETE KIT OF PARTS WITH FULL ‘ I S.SOCer. Factory built with £19.50
WIRIRG DIAGRAMS & INSTRUCTIONS. 40p. 12 mths. guarantes q
Deposit £3 and 9 mthly pymts 22-15 (Total £22-35). Or in Teak veneer housing ‘23
Dep. £#8 & 9 mthly payments £2-55 (Total £25-95). Bend 8.A.E. for leatlet.
HI-FI SPEAKER ENCLOSURES MODERN DESIGN
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per enc. 4 =
JE8 Size 16 x 11 x 9in. SE8 For optimum perform- | 5%
Pressurised. Gives pleasing ance with any 8in. i
results with any £535 Hi-Fi spkr. Size 22 £647 .
8in. Hi-Fi speaker. X 15 x 9in.
SE12 For excellent
SE10 For outstanding results performance with 12in.

wilt(h SI'Oini‘iHl-rSl S_i-Fi speaker and tweeter
£ Toin. Ped. £6-74 37 6 « 10%in. £7-87

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BMI1. An all-dry battery eliminator. Bize B} x 44 x2in.
# approx. Completely replaces batteriea supplying 1:5v and 90v,
to battery radio where A.C. mains 200/250v. 50cfs is available.

COMPLETE KIT ABBEMBLED READY

wmf{ DIAGRAM £3.25 r“oa USEL £3.75

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 3

200-250v. AC mains ted. F R 30-20,000 c.p.s. E 6 o~ '6 |
-2dB. Harmonic Distortion 0-39, at 1,000 ¢.p.s. Separate Bass and ..,9 c:

Treble ‘lift and cut’ controls. 3 input sockets for Mike, (iram, Radio
or Tape. Input selector switch. Output for 3-15 ohm spkrs. Max. sensitivity smV
Output rating I.H.F.M. Fully enclosed enamelled case, 9} x 2} x6iin. Attractive

brushed silver finish facia plate 10} x 3iin. and matching knobs. £7 7 Carr
Arr.
.

40p

R.S.C. MkIll SUPER 30 HIGH

A COMPLETELY NEW DESIGN
FURTHER IMPROVED IN BOTH ¢«

BSC wseason

N A,

APPEARANCE and PERFORM-
ANCE. REPRESENTING VALUE }
FAR HIGHER THAN THE
PRICES SUGGEST.
Only high grade components by Carr. |8
leading manufacturers. 85p ™ =
goFMA'::L'IEg: KIT OF PARTS z
r Y BUILT with 12 months PRINTED CIRCU
guarantee. Dep. £5-75 and 9 monthly £33‘75 TWENTY glu?:olrIRY
payments £3.-50 (Total £37-25.) TRANSISTORS.
fl)'r FtA?'(I;OI;Y BIEILT Ié\ cabinet as FOUR DIODES,
ustrated, Dep. £7 and 9 month! £38'75
%;yg;fﬁ}eﬂ'gsqx‘éﬂsilz'ﬂ) monthly FOUR RECTIFIERS
{Applylng to each channel where appropriate)
CONTROLS:IPUSH-BUTTON SELECTOR (1) Disc (2)paad;i':x (3) Tape
4) Mono L (5) Mono R (6) SPEAKER DIS. (7) Mains on/off.
Bass, Treble and Balance. Plus Ceramic Mag P.U. Switch.

Complete kit of parts with full wiring diagrams and instructions.

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £10-95
% SATIN SILVER METAL FACIA with black letter-

ing. Black edged knobs with bright silver centres.
% PUSH-BUTTON SELECTOR SWITCHING
% NEON INDICATOR
% JACK SOCKET FOR HEADPHONES
% CABINETED MODEL VENEERED
TEAK. SUITABLE FOR ANY MODERN PICK-
UP CARTRIDGE CERAMIC or MAGNETIC,
REGARDLESS OF PRICE. WE RECOMMEND
USE WITH THE BEST ANCILLARY EQUIP-
MENT THAT CAN BE AFFORDED.

OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms.
10 watts R.M.S. (Continuous) into 15 ohms.
HUM & NOISE —75dB Min. Vol. —65d8 Fuli Vol. HARMONIC DISTORTION
FREQUENCY RESPONSE: —3dB THz to 70kHz 0419 at 1000 Hz 10 Watts
TREBLE CONTROL: +16dB to —12dB at 14kHz
BASS CONTROL: +17d8 to —16d8 at 40Hz CROSS TALK 5848
SENSITIVITIES: Disc Mag.2-5mV. Ceramic 35mV. Radio 120mV. Tape 120mV.,
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio.
(3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker
connections.
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0 WATT
SPEAKER

5

HEADPHONES
MICROPHONE

SEND S.A.E. FOR
LEAFLET

@@G

100 WATT AMPLIFIER

SPEAKER

TWIN TURNTASLE
WITH PREAMP FGI1/2A

ROUP/DISCO UNIT

PACKAGE
OFFER

Units listed below

100w POWER AMPLIFIER

e

F.G.1/2A DI

Incorporating t

d phone fitted to Headphones.
PAIR 50w SPEAKERS

Black Rexine cov-

ered. Size approx. 72 '85

18 x 18 X 8ins.

Rexine covered
see illus. on left

Terms on Amps. Bpeakers and Head- | Or Dep. 218-25 and
phone/Mike. Deposit £15 and 18 9 mthly pymts £6-75
monthly payments of £3-95 (Total

£86:10). paymnta £8-58 (

Mk.II1 turniables

PAIR OF HEADPHONES i

; . i Cartridges with diamond stylii.
High quality, Matching Dy- | Geparate Vol. controls for each
| namic Moving Coil Micro- | tarntable. Also MONITORING

FACILITIES, plus Treble and Bass
Controls. Separate input for ‘mike’
with vol. control switch. Black

Carr. £1-28

(Total £74) or Dep. £15 and 18 mthly

SCO CONSOLE

win Garrard SP25
and Ceramic

Cabinet with lid.

£6710

Total £79-08).

All types 15 Ohms

Terms: Dep

tive rating. B

R.S.C. COLUMN SPEAKERS

payments £2 (Total 221)

TYPE C4100 100 WATTS
rira heavy construction. Bize approx. 88X 16X
filled and pressurised. Terina: Dep.

IDEAL FOR VOCALISTS

covered in Rexine and Vynair AND PUBLIC ADDRESS

TYPE C4100 I8 ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

TYPE C48S 25-30 WATTS
Fitted four 8~ high flux 8 watt speakers
Overall size np%rox. 48 x 10 X 5in.

TYPE C412S 50 WATTS

Fitte¢ four 127 11,000 line 15 watt

£ I 7.75 ppeakers: Overall size approx. 56 x 14 x 9in
and 9 monthly Term: - Dep. £4 and 9 monthly pay- £3|
Carr. 50p. enta £3-37 (Total £34-38) Carr. 75p

Inc. four 127 50 watt speakers for conserva- £65
10~ Acoustically

211 and 9 inthly. £yts. $6-75 (Total £71.75). Carr. £1

for mixing purposes, 200-250v.

or Tape. Two neparate inputs with vol. controls

plete Kit of parts with wiring diagram and instru
21-90. Or tactory built with EL34 output valves
TERMS: Deposit 24 and 9 monthiy payments of 22-10 (Total £22-90). 8end 8.A.E. for leaflet.

RS.C. AI0O 30 WATT ULTRA LINEAR
HI_FI AMPLIFIER Highly sensitive. Push-Puli high

output, Hum level —704B. Response
+3dB 30-20,000 cfs. All high grade components. Valves EF86,
EF86, ECC83, 807, 807. GZ34. Separate Bass and Treble Controls.
Bensitivity 36 milivolts. Fer High Impedance microphones.
For Clubs, Schools, Theatres. Dance Halls, Outdoor Functions,
ete. For Electronic Organ, Guitar, 8tring Bass, etc. Gram, Radio
permit such as “mike” and Pick-up etc. to be used

50 cfs A.C. mains. For 3 and 15 ohin speakers. Com-
ctions. Twin-han 1led perforated cover £ I 5'75
and 12 months’ guarantee for £19-75 Carr, 65p

‘POP* 100 | °‘POP’ 60 |
i18” l00Wate 15”7 60 Watt
14,000 gauss ] 14,000 gauss
8/i50 8/150
£22.95 « £12-90

Dep: 26 and & Dep. £8-30 and 9 ‘
mthly payments ! monthly payments
£2.20 (Total 225.80) | £1-80 (Total 215).

FOR BASS GUITAR, ELECT. ORGAN, ETC.

FANE UCTRA HIGH POWER LOUDSPERKERS

Al power ratings are R.M.8. continuous 2 YEARS' GUARARTEE
High flux ceramic magnets. ALL CARR. FREE

‘POP’ 50
127 50 Watt
:3.000 gauss

52 £10.90

Dep 22 and 9
nionthly pay-
ments  21:20
(Total £12-80)
PAIR SUITABLE
ALL PURPOBEB

Carr. or
free

Dual Cone 15 Q (for uses g
other than Bass Guitar or £6 75
Electronic Organ).

250v., 60mA, 6-3v. 238 .......
250-0-250v., 60mA 6-3v 2a

260-0-260v. 100mA, 6-3v. 4a.,
300-0-300v. 100mA, 6-3v. 4a.,
300-0-300v. 130mA, 6-3v. 4a. ¢

350-0-350v. 100mA, 6-3v.

. 25!

250-0-250v.
260-0-250v.
250-0-250v.
350-0-350v.
250-0-250v.

100mA, 6-3v. 3-5a.

250-0-250v. 60mA, 6-3v. 2a., 0-5-6

For Mullard 510 Amplifier ..
4a., 0

DA, 6.3v. da., c.t., V.
TOP SHEROUDED DROP-THRQ’ TYPE
70mA, 6-3v. 2a., 0-5-6 3v.

100mA, 6-3v. 2a., 6

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

FULLY GUARANTEED. Impregnated and Interleaved where necessary.
Primaries 200-250v. 50¢c/s. Screened
MIDGET CLAMPED TYPE 2§ x 2§ x 2{in

FILAMENT or TRANSISTOR POWER PACK
Types 6-3v. 1 5a. 49p; 6:3v. 2a. 54p: 6-3v. 3a. 76p;
6-3v. 6a. £1 B0: 12v. la. 56p; 12v. 3a. or 24v.
1-5a £1-35;0-¢-18v 1ia £1-10; 0-12-25-42v 2a£1-76..
CHARGER TRANSFORMERS 0-9-15v. 1}a. 99p;
24a. £1'10; 30.21-25; 52.£145: 6a.81-85; 82.£2-00
AUTO (Btep UP/step DOWN) TRANSFORMERS
0-110/120v. 200-230-250v. 50-80 watts £1-10,
150 watts, 21-90 250 watts £2-75: 500 watts 2575
OUTPUT TRANSFORMERS

Standard Pemtode 5,000 (2 or 7,000 Q to 3Q  50p

350-0-350v. 150mA, 6-3v. 4a., 0-5 Push-Pull 8 watts EL84to 3 Q2or 15 Q.. 83p

4§26-0-425v. 200mA, 6-3v. 4a., c.t., 5v. Push-Pull 10 watts 6V6, ECL86 to 3, 3, 8 or

425-0-426v. 200mA, 6 -3v. 4a., 6 3v. 3a 16 € o viei i s £1-87
. . Push-Pull EL84 to 3or 15 (2 10-12 watts.. 21-85

70p; 100mA, 10H, 200 Q 80p: 80mA, 10H,

L125 50 WATT Fitted pair of 12” 50
walt high flux speakers for conservative
rating. Impedance 8-15 ohms. Carr. £1-50

.. 25.50 gm:-g:}} q;rle\BLinear for hr:plla.rl? 510.ew(i 2220 | Or deposit £4:50 and 9 nionthly payts. of £3-62. Total £37-08
ush- watts, sectionally woun " " ME
41.35 | 6L6, KT6E, ete., for 3or 15 £ ........ £1:99 Il“}%/o.zf ]‘.2 25 WATT [L1313” x 8710 Watt
21.56 |Push-Pull 20 watt high quality sectionally A ines . 10,000 lines 3 or 15 &
$1.80 | wound EL34, 6L6. KT66 etc. to 3or 1502 £3-30 15 ohms, ohms, State imped-
SMOOTHING CHOKES 150mA, 7-10H. 250 Q | Carr. 50p ance required. Carr 40p @

FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT

payments 75p (Total

P.AL PHASE 50 MK.III AMPLIFIER 23495 PACKAGE PRICE
PR. FANE POP 25/2 26W L/SPEAKERS 218-50 carr.
Terms: Deposit £8.50 and 9 monthly 5,—4_ £45 £1
payments of 24.72 (Total 248.88) 48-45

F.AL. PHASE 50 MK.II AMPLIFIER 234-95 PACKAGE PRICE
PR. FANE POP 50 L/SPEAKERS 221 .80 carr
Terms: Deposit £10 and 9 nionthly —a £5 £1
payments of £5-25 (Total £57.25) £56-75

F.A.L. PHASE 50 MK III AMPLIFIER 3495 PACKAGE PRICE
PAIR L12/25 25W L/8 in cabinets 223-00 carr
Terms: Deposit £10 and 9 monthly £56 £1-25
payments of £56-75 (Total £81-75) £58-85

F.A.L. PBASE 100 AMPLIFIER 261-95 PACKAGE PRICE
4 FANE POP 50 L/SPEAKERS 243.60

Terms: Deposit £15-85 and 9 monthiy £99'95 CAET
payments of £10-50 (Total £110-45) £105-55 2

Payments of £10-60 (Total 211045 210090 e
HIGH QUALITY LOUDSPEAKER UNITS
ALL TWO TONE REXINE AND VYNAIR FINISH

£33:00

Dep. 21 and 9 mthly

300-0-300v.

350 (2 50p; 60mA, 10H, 400 (2 25p.

300-0-300v. 130mA, 6-3v. 4a., c.t. &-

Buitable for Mullard 510 Amplifier. a
850-0-350v. 100mA, 6-3v. 4a., 0-5-6 3a.
350-0-350v. 150mA, 6-3v. 4a., 0-6-6-3v. 3a.

SELENIUM XECTIFIERS F. W. (Bridged)
All 6/12v. D C. output. Max. A.C. input 1&v.
1a. 25p. 2a. 35p. 3a. 50p. 4s. 86p. 6a. 80p.

CREDIT TERMS AVAILABLE ON PURC
INTEREST CHARGES REFUNDED ONC

R.S.C. Branches listed below open all day Sats.
BRADFORD 10 North Parade (Half-day Wed.). Tel.25348
BLACKPOOL (Agent) O & C Electronics
227 Church Street
BIRMINGHAM 30/31 Great Western Arcade,
Tel, 021-236 1279 (Half-day Wed ).
DERBY 26 Osmaston Rd., The Spot (Hali-day Wed.).
Tel. 41361
DARLINGTON 18 Priestgate (Half-day Wed.).
Tel. 68043
EDINBURGH 101 Lothian Rd. (Half-day Wed.).
GLASGOW 326 Argyle St. (Half-day Tues.).
Tel. 248 4158
HULL 91 Paragon Street (Hali-day Thurs.). Tel. 20505.
LEICESTER 32 High Street (Hali-day Thurs.). Tel. 56420
LEEDS 5-7 County (Mecca) Arcade, Briggate
(Half-day Wed.). Tel. 28252
LIVERPOOL 73 Dale Street (Hali-day Wed.).
Tel. 236 3573
\f-day Thurs.).
Tel. 723 1629
MANCHESTER 60A Oldham Street, {Half-day Wed.).
Tel. 236 2778

MIDDLESBROUGH 106 Newport Rd. (Half-day Wed.).
Tel. 47096

LONDON 238 Edgware’Road, W.2. (Ha

NEWCASTLE UPON TYNE 19 Newgate Centre

(Half-day Wed.). Tel. 21469
NOTTINGHAM 19/19A Market Street (Half-day Thurs.).
Tel: 48068

HASES OVER £8 (Kits Excepted)
REDIT SALES Settled in 3 months

NOW TWO NEW BRANCHES
19/19A MARKET STREET

NOTTINGHAM

ALSO 5 MARKET SQUARE

SUNDERLAND

Opening late July
AND NEW MUCH LARGER PREMISES
AT 10} LOTHIAN ROAD, EDINBURGH
& 19 NEWGATE CENTRE, NEWCASTLE

#1-FI CENTRES LTD.

MAIL ORDERS & EXPORT ENQUIRIES TO: —

AUDIO BOUSE, HENCONNER LANE, LEEDS, 18.

Tel: Pudsey (09735) 77631.

TERMS C.W.0, or C.0.D. No C.0.D, under £1.

FOSTAGE 25p EXTRA UNDER $2. 80p EXTRA

CVER £2 OR AS QUOTED. TRADE SUPPLIED.
8.A.E. PLEASE WITH ENQUIRIE!

200-'260\:. A.C. mains.Output 50 watts music rating.
Or deposit £7-26 & 9 monthly payments £3-50. Total £38-75.

FAL PHASE 50 Mkiil AMPLIFIER 50W

Bolid state. 4 Separately controlled inputs
Plus master vol. control. Ind Bass and Treble
Controls. Protective circuit to guard against
damage from accidental shorts. Output for
Speaker/s 3 to 20 ohms. Size 17X 7" X 7§~

£34.95 &

=

"'-.__,_._.—_-4—

HeE

RSC BASS-REGENT
50 WATT AMPLIFIER

A _powerful high quality all-purpose
unit for lead, rhythm, bass guitar,
vocalists, gram, radio, tape. Peak

#50

Output rating. Loudspeaker unit
optional horizontal or vertical
mounting.

Carr.
82

% Two extra heavy duty 12in. 50w L’spkrs.
% Four Jack inputs and two Volume
Controis for instant use of up to four pick-ups
or “mikes”. Bass and Treble controls.
Credit Terms: Deposit Bend
£15 & 9 monthly B.A.E.
pyts of £6-26 tor
(Total 271-25) leaflet.

RSC GP30 HI-FI AMPLIFIE

.

For Guitar, Yocal or

Instrumental Group.
A 4 input, 2 vol. control Hi-Fi 30 watt unit
with Separate Bass and Treble controla
Current valves. Peak output rating. 8trong]
Rexine covered cabinet with handles.
Attractive black/gold P.V.C. facia. Neon

mains. For 3

wwWwW americanradiohistorv com

SUPPLIERS TO GOVERNMEKNT DEPARTMENTS. | indicator. For 200-250v. A.
SHEFFIELD 13 Exchange Street (Castle Market Blds.) 'EDUCATION AUTHORITIES, SCHOOLS, or 16 ohm speakers. Send 8.A.E. for leaflet. . Carr.
(Half-day Thurs.). Tel. 20716 HOSPITALS, H.M. FORCES ETC. Terms: Deposit 24-80 and 9 monthly pay- 66p
SUNDERLAND 5 Market Square  Opp. W. H.Smiths ! MAIL ORDERS MUST NOT BE SENT TO S8BOPS ments of $2-80 (Total £85-00).
381
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TWO STEREQ

AMPLIFIERS

iN ELEGANT TEAK FINISHC

T NIRENR

ASES!

¢ ue
Representing really exceptional valu

TECHNICAL DETAILS

Bass Control + 12 dB at 40 Hz.
Treble Control + 12 dB at 14 KHz.
Sensitivities Mag. P.U. 35 m.v. ‘

[ % Individual Bass and Treble Controls.

% Frequency Response + 14 dB
20 Hz to 65 KHz.

% Outputs for Speaker impedances
between 3 and 15 ohms,

% Stereo/Mono Switch.

% Input Selector Switch.

% Solid State Circuitry.

% Attractive silver finished metal facia
and matching control knobs.

Into 47K ohm R.I.LA.A. Ceramic
P.U. 35 m.v. into 100K ohm. Tape
Amp. 100 m.v. into 100K. Radio
Tuner 400 m.v. into 400K ohm, |
Crosstalk 53 dB. |
| Hum and Noise—75 dB min.
vol.—65 dB max. vol. |
Total Harmonic
Distortion 019, at 1watt
into 15 ohms.

Output (per channel)

| 65 watts LH.F.M.

» ~
NoXORC; Qﬁ_O___ =)
£rf—=—"7)NEAR 606
646 WATTS

0-200-230-250v. 50 Hz
Recommended Retail Price

A.C. mains operation.
Inputs for magnetic or
Ceramic Pickup, Tape £22.so
or Radio Tuner.

% A modestly priced solid state unit.

% The Silver Facia with black lettering enhanced by
matching control knobs, provides a high standard

TECHNICAL DETAILS

of appearance Frequency Range 20 H:z to
; ) . . | 20KH
% Suitable for crystal Gram. Pick-up cartridges and :omp:' R S S —
Radio input. e

* A wide range of tone variation is provided by the
separate Bass and Treble 'lift’ and 'cut’ controls.

% A selector switch permits instantaneous selection
of Gram. or Radio.

% Speaker impedances between 3 and.15 ohms are
suitable,

Wholesale and Retail enquiries to the Manufacturers

LINEAR PRODUCTS LTD.

ELEGTRONIC
VALVES

Bass Control & 12 dB at 60 Hz.

Treble Control + 14 dB. at
14 KHz.

Recommended Retail Price

£17-50

ALL LINEAR AMPLIFIERS GUARANTEED FOR 12 MONTHS

0-200-250v. 50 Hz A.C.
mains operation

PRINTED CIRCUIT CONSTRUCTION
EMPLOYING 10 TRANSISTORS

y Electron Works, Armley, Leeds.LS12 3SA Tel.630126

EDGWARE ELECTRONICS
CENTRE

194 EDGWARE ROAD, LONDON, W.2
Phone 0[-723 (465

EEC Product AC/DC Converter

DY86 0.23 PC97 0.36 PY83 0.26 Input 240 volts. Output 3V, 4-5V, 6V, 7-5V, 9V,
Dys? 3-13 ;ch; g~}g :¥388 g-g; 12V d.c. Current 500mA.
. CC . ‘ . . . ]
T S| becis 041 | Pysol 0.3 Price £4-47 postage paid
ECC8! PCF80 0.27 B . EEC Car Adapto
PCF86 0.44 UCCss 0.34 ptor
ESSS% PCF802 g.g: ngsazl g.g? Input 12 ‘olts. OutputhV, 7-5Y, 9V,
ECL80 PCF806 . . - . :
EF80 PCF808 0.68 | ULAl 0.54 Price £5-10 postage pai
ER8 ;26 Pgtg;. : %‘sr e':J/;gfz 024 MD 800 Sound Headphones with volume control £3-90
E:gg g ;CL84 0.33 | 6ATé ; Garrard 2025 with plinth cover and cartridge £12-30
EF91 . Pctgz g-g; gg‘k’: Shira Car Radio MW/ /LW—
EF(83 26 | PC .37 ]
EFi84 028 | PFL200 051 | éEs _’:af‘:as’ ‘gkso £8.95
EH90 0.35 PL36 0.47 | 6F23 win Speaker
EL4! 0.53 PL8I g-;g :%ﬁ% Push Button £10-45 5
EL84 .22 PL82 . : - 5, £3-25
EY5I 0,30 PLE3- 031 12AU7 lezh hand CSLecr)zssultLa;I;sfor Garrard SP2
EY86 PL84 0.29 12AX7 Headphones s
EZ80 a~&§3 PL§00 g:: :%gls“: Siran Battery Chargers 6V and 12V, £2-85
0. PL504 . -
,E,égé 045 PY8I 0.13 I5W4 : Please send 25p for postage and packing
gz UE PR o;?;. Ioiﬁfi’ VALVEO'In Quality Cassettes at cheapest prices
POSTAGE: | VALVE 5p, EACH ADDIT p.
ORDERS OVER £5 POST FREE. CASH WITH ORDER ONLY. ggg gp P:l‘:: gp ; : ;
Quotations for any type not listed send SAE. PP [9 U .
C120 60p pius 5p P. & P.
NO CALLERS. ALL VALVES GUARANTEED AND INDI-
VIDUALLY BOXED. Pocket Transistors
SEND TO EXPRESS MAIL ORDER Radio AM with Battery, Magnetic Earphone and
RO U= Carrying Case, £1-95 Postage Paid.
ARCHES 1150/1152 y g ] g g
4] NORWOOD RD.,, LONDON, S.E.24 Mixed packet of resistors 25p postage pai
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Built in Ferrite Rod Aerial for MW/LW.

10 Transistors plus 3 Diodes. 8 x 2}° Bpeaker.
VHF section. Volume onjofl,
with silver blocking. Size 9" x 77 x 4°.

NEW! ROAMER 10 WITH VHF INGLUDING AIRGRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND

Retractable, chrome plated Telescopic Aerial,
for peak short wave and VHF listening. Push Pull output using 600mw Transistors.
Car Aerial and Tape Record Bockets. Switched Earpiece Socket complete with Earpiece.
Air Bpaced ganged Tuning Condenser with
Wave Change and Tone Control. Attractive Case in blach
Easy to follow instructions and diagrams.
Parts price list and easy build plans 80p (FREE with parts).

Total building cost

£8:50

P. P. & Ins. 50p

(Overseas P. & P. £1)

ROAMER
EIGHT
Mk |

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW2, LW, 8W1, 8W2,
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for 8hort Waves. Push pull output using
600mW transistors. Car aerial and Tape record aocketa.
Belectivity switch. Switched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. 8° X 2}°
Bpeaker. Air spaced ganged tuning condenser. Volume/
onfoff, tuning, wave change and tone controls.
Attractive case in rich chestnut shade with gold
blocking. 8ize X 7 x 4in. approx. Easy to follow
instructions and diagrams. Parts Price List and Eaay
Build Plans 25p (FREE with parts).

Total building cost £6.98

{Overseas P. & P. £1)

P.P. &
Ins. 41p.

POCKET
FIVE

3 Tunable Wavebands:
MW, LW, Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, tc.

7 stages—5 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine

tone moving coil speaker. Attractive black and gold
case. Size 5§ X 1§ x 3}in. Easy build plans and
parts price list 10p (FREE with parts). Earpiece with
plug and switched socket for private listening 30p

A £9-99

Total building costs
{Overseas P. & P. 63p)

P.P. &
Ins. 21p

>

7 Tunable Wave-
banis: MW1, MW2,

LW, BW1, B8W2,
8W3 and Trawler Sin,
B Extra Medium waveband provides easier tuning stage:

of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aerial for BW. Bocket for Car Aerial.
Povertul push-pull output. 7 transistors and 2 diodes,
8° X 24" speaker. Air spaced ganged tuning condenser.
Volimejonjof!, tuning and wave change controls.
Att-active case with carrying handle.8ize9 X 7 X 4in.
approx. Easy to follow instructions and diagrams. Parts
price list and easy build plana 16p (FREE with parts).
Earpiece with plug and switched socket for private
listening, 80p extra.

} SIX

6 Tunable Wave-
bands: MW, LW,
BW1, 8W2, Traw-
ler band plus an
extra M.W. band
§ for easier tuning
ot Luxembourg
etc. Senaitive fer-
rite rod aerial and
telescopic _aerial
for Short Waves.

Bpeaker.

4—6 transistors and 2 aiodes Attractive black.
case with red grille, dial and black knobs with
metal inserts. Bize 9 X 51 x 2{in. approx. Easy build
plane and parts price list 16p (FREE with parts).
Earpiece with plug and switched socket for private
listening 80p extra.

Total building costs
(Overseas P. & P. £1)

8

£3-98

polished

P.P. &
Ins. 26p

P.P.&
Ins. 41p.

et syl cont £5-08

e e o

TRANSONA
FIVE Y

5 TRANSISTORS
AND 2 DIODES °§

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage—5 transistors and 2 diodes, ferrite rod aerial.
tuning condenser  volume control, fine tone
moving coil speaker. Attractive case with red speaker
grille. Size 6§ x 44 X 1}in. Easy build plans and
parts price list 10p (FREE with parts). Earpiece with
plug and switched socket for private listening 30p extra.

Total building costs £2.50

(Overseas P. & P. 63p)

B e

“ﬁ?ﬂ

W

P.P. &
Ins. 22p

BUILD

Tuning Condenser:

NEW! “EDU-KIT”

RADIOS,
FROM EASY STAGE DIAGRAMS.
INgLUDING MASTER UNIT TO

T.
COMPONENTS INCLUDE:
2 Volume
Switches: 3 inch 8peaker: Terminal Strip: Ferrite Rod
Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag

Boards: Balanced Arma.ure Unit: 10 Transistora:

AVPLIFIERS, ETC.,

FIVE
1 l enclose £ .
ROAMER TEN

Controls: 2 Slider

8 TRANSISTORS
and 3 DIODES

6 Tupable Wave-
bands:
8W1,

and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Bhort Waves. 3in. 8peaker. 8 improved
type transistors plus 3 diodes. Atttactive case in
black with red grille, diai and black knobs with polished
metal ingerts. Size 9 x 5% x 2{in. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and casy build plans 25p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

Total building costs
(Overseas P. & P. £1)

MW,
8swe,

please send items marked

O

ROAMER EIGHT [

Lw,
8W3

ROAMER SEVEN
TRANS EIGHT

£4-48
RADIO EXCHANGE CO

[ ]
| 61 HIGH STREET, BEDFORD.

P.T. &
Ins. 81p

Tel. 0234 52367 |

Diodes: Resistors: Capacitors: * Knobs.
Crnitn once cg:fm‘éiid are dbtachable TRANSONA FIVE[] ROAMER SIX
from Mast; it, enabling them to b
O ores fer futnse use. Tdeal for POCKET FIVE [] EDU-KIT
Bchools, Eduzational Authorities and
all thons interested in radioconstruction | Parts price list and plans for ... PR
parts including . rra 1 T T
Case and Plans £5 50 Ins. 31p 1 Name
(Overseas P. & P. £1) PNAME s
| Address
gliLLLEgFTER * Callers side entrance Barratis Shoe Shop l
SERVICE * Open 10-1, 2.30-4.30 Mon.-Fri.942S8Sat. | . PW45 '

www americanradiohistorv com
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DRILL
CONTROLLER
NEW IKW MODEL

speed from approxi-
mate)

speeds hy finger-
. Kit Includ

Eiectronically changes

um. Full poweg at

MULLARD I.F. MODULE
This is a tully d i freq y module
for amplification and detection of f.m. signals at

10-7MHz and a.m. signals at 470kHz. The first stage is
used as an i{. amplifier for f.m. and a self-oscillating
mixer for a.m. operation, in conjunction with an ex-
ternal oscillator coil. 76p each. 10 for £6-75. 100 for
£62-50p. With connection dig.

al

MAINS OPERA’ CONTACTOR
220/240v. 50 cyclé solenoid
with laminated cotg so very
ailent in operation. Closes 4
circuits each rated at 10 amps.
Extremeiy well made by a
German Electrical Company. ¥
Overall slze 2§ x 2 x 2in.
21-50 each.
NEED A SPECIAL SWITCH?
Double Lea! Contact. Very slight pressure closes
both contacta. 8p each,
80p doz. Plastic push-rod
suitable for operating, 5p

0[] each, 45p doz.
AUTO—ELECTRIC
CAR AERIAL

with dashboard control switch——{fully
extendable to 40in. or fully retractable.
Sultable for 12v. positive or negative
earth. Supplied complete with fitting
instructions and ready wired dashboard
awitch. £5-75 plus 25p post and ins.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor seta and ampli-
fiers. Adjustable output 8v., 9v., 12 volts for up
to 500mA (class B working). Takea the place of
any of the following batteries: PP1, PP3, PP4,
PP8, PP7, PP9, and others. Kit comprises: mains
t former rectifier, g and load resistor
condensers and Instructions. Real snip at only
£1 pius 18p postage.

MICRO SWITCH
5 amp changeover contacts, 9p
each, 21 doz. 16 amp Model
10p each or £1-05 doa.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 wav—2 pole
68 way—] pole, 12 _way. All at 20p
each, £1-80 for ten, your assortment

CUADRAC. The lateat thing in variable power
control. This is a power thyristor with built in
triggering circuit. Requires only variable contro.
and condenser. We can offer the 400v 5 amn mode
with circuit at only 81-65. .

FLEX CABLE SNIP
3-core heavy circular T.R.8. waterproof flex, ideg,
for running down the garden to pool or shed.
1-85mm. cores (5 amp). 100 yard coils £4-25 plus
carriage: 75p up to 200 miles; 81 300 mlles;
£1-50 500 miles.

NUMICATOR TUBES
For digital instruments, counters, timers,
clocks, etc. Hi-vac XN. 3, Price $1-45
each. 10 for £18.

7~ €n WAY SiLB-HINIATURE
MUILTI-CORE CABLE

7-0076 copper cores each core P.V.C. fnsutiged and

of different colour. P.V.C. covered overuli and
approx. 3/16in. thick. Price 20p per yard.

0-8 AMMETER |r .. 3

24y square full vision for flush +4
k‘ll:_g. Moving iron instrument. i

Td el charger, Pricé 80p each.
10 for 2690w

LIGHT CELL

Almost zero resistant in sun-
light increases to 10 K Ohma
in dark or dull light, epoxy
resln smled. Size approx. lin. dia. by #in. thick.
Rated ai 500 MW, wire ended. 48p with circuit.
Alsc ORP 12 light cell 45p.

R

———— . =
'TREASURE TRACER MARK |1
Complete Kit (except wooden
battens) to make the meta
detector similar to the circuit i
Practical Wireless August issue.
238-95 plus 20p post and insurance.

BAKELITE INSTRUMENT
CASE

Size approx. 63" x 33" x 2°
deep with brass inserts in
four corners and bakelite

panel. This is a very strong

case suitable to house instru-

ments and speclal rigs, etc. Price
45p each.

384

STANDARD WAFER SWITCHES
Standard size 14 wafer—silver-plated 5-amp contact,
standard §” spindle 2 long—with locking washer and nut.
No. of Poles 2way 3 way 4 way 5 way 8 way 8 way 9 way 10way 12

1 pale 40p 40p 40p 40p 40p 40p 40p 4d0p
2 poles 40p 40p 40p 40p 40p 40p 40p 70p
3 poles 40p 40p 40p 40p 70p 70p 70p 95p
4 poles 40p 40p 40p 70p 70p 70p 70p £1-20 £
5 poles 40p 40p 70p 70p 9%p 85p 05p £1-45 £1-
6 poles 40p 70p 70p 70p 950 95p 85p £1-70 81-70
7 poles 70p 70p 70p 95p 81-20 81-20 £1-20 £1-95 £1-95
8 poles 70p 70p 70p 95p £1-20 £1-20 £1-20 £22-20 £2-
9 poles 700 70p 95p 95p #£1-45 £1-45 81-45 22-45 £2-45
10 poles 70p 70p 95p £1-20 £1-45 £1-45 £1-45 22-70 22-70
11 poles 70p 95p 95p £1-20 £1-70 £1-70 £1-70 2295 £2-95
12 poles 70p 95p 95p £1-20 £1-70 £1-70 £1-70 23-20 £3-20

13 AMP TWIN GANG SOCKETS

Offered at less than wholerale price your
opportunity to replace those dangerous
danti b bakeli

n ush g
standard fitting. Unswitched 20p each, sep-
arately switched 80p each. Separately switched
and with neon onjoft indicators 45p each.
Less 10% ten or more +20p postage if order
under £5.

r—— THIS MONTH'S SNIP c——e—

YOUR TIME is the most precious thing you have. Do
you waste it waiting for the soldering iron to heat up?
You can be soldering in a few seconds with the E.T.P.
8older Gun which we offer at a specially keen price. It Iz
in fact this month’s snip. A well made lightweight unlit
with flash lamp to illuminate the work. Has 100 watt
double insulated mains Transformer and is built into
a shockproof Thermo-plastic case. Suitable for 240volt,
50 c.p.s. This comes complete with 5 spare tips and is
offered at a special snip price £2-25. plus 20p post and
insurance.

CENTRIFUGAL FAN
Mains operated, turbo blower type. Pressed steel housing
containa motor and impeller., Motor is 1/10th h.p. giving
considerable air flow but virtually no noise. Approx. dimen-
sions 10} in. wide x 12 ine. dia. outlet into tranking 103 x
4} in. £24-98 plus £1 post and insurance.

THERMOSTAT WITH THERMOMETER
Made by Honeywell for normal air temperatures 40°-80°F.
(5-25°C.). This is a precision instrument with a differential
which can be adjusted to better than 1-5°F. A mercury
switch breaks on temp. rise—the switch is operated by
colled bl-metai element and an adjustable heater is incor-
porated for heat anticipation. Eleganiiy «tyled and en-
cased in an ivory plastic case with clear plislic windows,
thernumidar-slsres sl sdizah-sobbing wilt below, Size
afprox. 3-8° x 82" x 1-4* deep. ilan T ¥
nnduit box or directly on wall: T'rice £1-25 i-:kih or
£11-25. .'L

MULLARD AUDIO AMPLIFIER MODULE
Usesl 4 transistors, and haa an output of 5OOmMW into
8 ulynn speakers. Input sultable for crystal mic. of
- O volt battery operated. Bize 27 long X 1}” whfe
1. SPECIAL SNIP PRICE 60p each. [i} inr EE40

-

i

NELS —_—
hat you need for work hemeh~iEi 1 x 11 amp sockets In metal box to
Axril 13 -#%1 plugs and on/oft awitch with neon warning light.
Supplied complel= with 7 feet of heavy cable. Wired up ready to work, £2-25
I;u pll>ug: £8-50 with fitted 13 amp plug; £2-65 with fitted 15 amp plug, plus 23p
. & P.

.,
I HOUR MINUTE TIMER #
Made by Smitha, Complete with control knob and calibrated H
dial. This month’s special bargain at 50p. Usetul in the kitchen,
office and dark-room, ete.

ELECTRIC TIME SWITCH
Made by 8miths these are A.C. mains operated. NOT
CLOCKWORK. 1deal for mounting on rack or shelf or
can be built into box with 13A socket. 2 completely
adjustable time periods per 24 hours, 5 amp change-over
contacts will switch circuit on or off during these perioda
p 22-50 post and ins., 23p. Additional time contacts 50p pair.
3000 WATT IMMERSION HEATER
:%:-)-250 volts. Sultable all water tanks. 11 long, normal hole fixing complete
wHik bakelite cover over connections. This is a standxr Heater
made by the famous Remploy Company. Price £1 1| E,

Peatete, 20p. -
50 MICRO AMPHMETER

8quare, panel moupting-type-id, i I
HAINS OPERA MAINS RELAY BARGAIN

fermostat

SOLENOID 8pecial this month are
some single, double
Model 772—sinal ; and treble polechange-

but powertul 1* wal
—AapProx. alx;.lf\x
L 1§ x 13" gy, 1

over relays. Contacta
rated at 15 amps.
Operating eoil wound
for 240V A.C: Good

_ i Cis British Make. Unused. .
75p E‘lze approx. 1} x 1”. Open construc-
tion,
Model TT10 13" pullaize 3 x 2} x 2 Single pole 885p each 10 for £2-25
21-80 plus 20p. vost and insurance. Treble pole 85p each 10 for 28-15

L

', Offcuts—10 pleces.—1— 15 & -2 matrix. All good
luseful sizea. Total not less than 150 sq.ins. Very

CD CAR IGNITION
This system which has
proved to be amazingly

BLECTRONIC IGNITION { efficient. We offer kit
of parts as P.W. Circuit
2595 pluz 20p p. & p.
Dejéxe model wit ared circuit 95,

en ordering please s
T negative systema.
22 POSITION S0LENOID OPERATED STUD
SWITCH

Mains operated, each current pulse to switch
solenoid moves switch arm through one position
on to the next contact stud—current to release
solenoid brings back switch arm to position one.
These are ex-equipment but in good working
order. Any not 80 would be replaced. Price 50p

er for pos

each.
‘ON' SWITC
Made by T washing rhachines etc. Centre

spindie closes double pole 15 amp switch directly
it is turned. A full 360° turn or only a part turn
winds the clockwork mechanism anu keeps the
switch closed until the spindle returns to the
‘off’ position. A dial therefore could be fitted to
indicate hours and minutes and the switch on
period could be set quite accurately. 3 models
ilab 90 mi —120 and 360
minutes. Price 95p each. Metal clad pointer knob
15p+ Buitable relay to make the switch ‘on’
Instead of ‘off* 85p.
MOTOR GENERATOR
Ex Admiralty—24 volt D.C. input—240v 50 cpa
output. Admiralty rating 80 watt but we have
tested this to 50% overload voltage regulated so
suitabie to operate TV or instrument. In case with
metal cover—controls on front include voltmeter.
Probably cost £200 each to make. Our price only
225 each plus carriage. 2 up to 200 miles 24 up
to 400 miles. :
PAPST MOTORS =
Egt. 1/40th h.p. Made
for 110~120 volt working,
but two of these work
ideally together off our
standard 240 volt mains.
A really beautiful motor,
extremely quiet running
and reversible. $1-50
each. Postage one 23p,
two 33p. 230v model £3.
PRESSURE SWITCH
Containing & 15 amp. change over
switch operated by a diaphragm
which In turn is operated by air
pressure through a small metal
tube. The operatiog pressure is
adjustable but is set to operate in
approx. 10 in. of water. These are quite low
pressure devices and can in erated

TAPE HEADS
iniature size, approximately |” square by }” long.
hese are double wound for stereo. Offered at a

WITCH 52/4
Ideal for intercom or sinillat. Preasing ‘the lever
down operates 6 palrs of change-over contacts,
pressing the lever up operates 4 pairs of change-
over contacts. The switch is spring loaded and
normally returns to the off or centre position. Size
approximately 14" long x 2} deep x §* thick.
40p each.

PUSH BUTTON SWITCHES
Malns, suitable for audio or R.F. Each switch
rated at 250v 15 amps. lst (black push button)
closes 2 circuits. 2nd (white push button) operates
one change over. 3rd (white push button) cperates
one change over. 4th (white push button) opens
one circuit. Note: all depressed buttons remain
down until cleared by the 5th (red button).
Further note:—It is a relatively easy job to
alter the position of the tags thus making the
switches suit your circult. Fitted with 3 white
1 red and 1 black button. 80p each or 10 for
£2-70.

7 POS ROTARY MAINS SWITCH
Rated 15 amp at 230v. 4 circuits. Position A—all
circuits open. Position B—circuit 1 closed. Posi-
tion C—circuit closed. Position D. circuita 2, 3 & 4
closed. Position E—2 & 3 circults closed. Position
F—1, 2, 3, & 4 circuits closed. Position G—2 & 4
circuits closed. 13p each or 10 for £1-85.

EDGE CONNECTORS
32 wn&mfor 27 strip boards. Gold plated con-
SN 7 LT, T—

VEROBOARD ™

geful for circuit building. Regular price value
t least £2. Price £1 the lot.

~— " 8 AMF VARIACS ——____~

'hese are variable voltage transformers. British
‘made by the famous Zenith Co. Fully enciosed
for bench use and fitted with calibrated scale and
control knob. Zenith Model No. 100 LM. 220-240
A.C. output 0-240volt up te 8 amps. This model
is fisted at nearly £20. We have a limited quantity
only, absolutely brand new, still in makers
cartons, offered to you at £12-50 each plus £1

| carriage and insurance up to 400 miles.

g——
Where postage is not stated then orders
over £5 are post free. Below £5 add 20p
Bemiconductors add 5p post. Over £1 post
free. B.A.E. with enquiries please.

wwWwW americanradiohistorv com

J. BULL (ELEGTRICAL) LTD.

(Dept. P.W.), 7 Park Street, Croydon CRO 1YD

Callers to: 102/3 Tamworth Road, Croydon.
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POWE RTR AN APPOINTED DISTRIBUTORS

FOR THE

ELECTRONICS ‘TEx AN'

Speciolists in high quality kits far high quality audie
equipment. Previously concentrating on advanced Wireless
World designs (pre-amps, power amplifiers from 10 to 100 watts,
power supplies, tape recorder) we now proudly add the Practical

TEXAS INSTRUMENTS DESIGNED "~

Vireless TEXAN 16 our rangs & APPROVED FULL KIT el 4 '
20 Watts per channel o "5'-‘.{_ ¢ |
6 Integrated circuits e
SUDER POTENTIOMETERS £28 50 10~ ansistors
- post (UK} 45p B\ARMONIC DISTORTION Components available in seperate packs
05% ot 15% 1KHz into 15 ohn Eg.
INCLUDES TEAK CASE 0 0% ot 20W 1KHz into 8 ohm Resistors and capacitors £ 3.70
Pa
A B FREQUENCY RESPONSE Switches and controls £235
5Hz 1o 35KHz (-3dB) Fibre Gloss PCB £250
SIGNAL TO NOISE RATIO Semiconductors £835
SEMICONDUCTORS 60dB magnetic pick-up For other parts and full specification
72dB rodio plecse see our free list.
I 2Ng99 0.30 40361 - 0.40 MPSAGS 0 40
TIV Uvu 2N1613 G20 40382 0.45 MPSHOS 02
2N711 € 8C107 e -] wpsuos 0 60 THYRISTORS RECTIFIERS
2N 2926 Gommame -"""") BC108 e, MPSUSS 070
LENGTH B7mm WIDTH 10, TRAVEL 55 LI ; 7
m mm mm 2N3053 g BCIY Lﬂ-’ SN72740P 095
. . 2N30S 5= 43 8C128 5 SN72748P 098 Plv 1A A 7A 16A 1A 15A 3A
Single: ]';: o'zlzl': . 1000 s IN3442 8CI26 015 THBII 110
. , 47K, Sp 2N3702 o b BCIB2K 010 TIP29A 050 @
Dual:  log or lin 2N3703 ALLE,  BCak 012 TIP30A 060 10500 g;" g ,;gp :(st 5 Ige
10K, 22K, 47K, 100K S5 2N3704 i -_\1_9.- BCI82L TIP31A 0.60 200 3; 37 55p P 0 20
Balance: spaciol dval track 10K Op  aNOTOS "o scsa 0 195 TiPaza on X0 B e S Tw RYRD 2%
Block/Chrome knob-type A or B 2p N0 009  BC212L TIPIIA 1.00 60 83p e 23
2N3707 0.10 BC214L 014 TIP34A 150 400 (450 S0p™, 850  Wp 10p 12p 26p
2N3708 007 BF2sT 055 TIRdIA 074 —
23 2N3709 009 BF259 060 TiP42a 090
mm CA 2N3710 oo 8FX29 030 TIP308S 060
RBON POTENTIOMETERS ;.7 oon o BEYSO DD e pd FOR FREE ILLUSTRATED LIST PLEASE WRITE TO
2N3819 /ﬂ < B 120 1B40K20 140
Single: lin 1K 10 2M2 12p 2N3904 U7 MI491 130 IN914 0.07 DE"’ D
|°9 4K7 10 2M2 12p 2N3908 020 MJES21 070 IND16 007
. N 2N4058 012 MPSAOS 0.30 1544 0.05
[B,:T,_ . |‘ISK°; M:r, ST 3sp  INe0S 0 O o B o 22 THE PANTILES BEXLEYHEATH KENT
fonce: | log/A log 40p  2Na302 040 MPSAl4 035 153062 025
Switched: log single 10K, 100K 30p 2NS457 030 MPSASS 03s 5BOS 1.20 UK POST FREE EXCEPT WHERE STATED  OVERSEAS AT COST
lag dual 10K, 100K, 1M 550  2NsBl0 030 MPSAGS 038 MAIL ORDER ONLY
II||I|||!|||I|lll!lllllll|||II|||Il|||||||IIIIIIIII||||||||||||||||||||||!||||||l||||||||||||||||li|||l||||l|IIIllllll!llllllllll!11Illllllllllllllllllllﬂ“lllllIIIl||lllIl|llllllllllllllllll||||!I|||||||ll||||llllllllllllIlllllllllllllllll|l!l!lllll!llllll!llllll"llll|I||||||!I|Il||||||||||||||||||||||||||||llllllllllllllll|||||||l||||||||]IlllllllIIIIIIIIII

ORGAN KITS

Build your own Electronic Organ, if you want
_____ AL the best value for your money. Yes you really

. it save over 50% and get the best and up-to-date
designs. There are four models to choose from.

% Portable—4 octave keyboard with 10 voices,
3 pitches—vibrato, at £103-00, P/P £1-50.

% Console—5 octave keyboard with [0 voices,
3 pitches . Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 12” Goodmans speaker at £167:-00,
P/P £5-00.

% Console—2 x 4 octave keyboards and 13 note pedal
board, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, Wah Wah, etc. at £406-00.
Carr. paid on complete kit U.K. only.

% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, 3 Couplers, etc., at £572:55
carr. paid on complete kit U.K. only.

We regret H.P. facilities are not ilable, but comp 1ts
can be bought separately. Trade and overseas enquiries
welcomed. Send 25p for latest catalogue.

Please call in for demonstration. Business hours: (0 am. to
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC

MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE RD., LONDON
S.W.18 TEL: 01-870 4949

Bus numbers 37, 220, 225, 168 pass the door. 10 minutes
walk from East Putney or 15 minutes walk from Putney Bridge
Underground Stations.

www americanradiohistorv com
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The largest selection

NEW LOW PRICE TESTED S.C.R.’s |KING OF THE PAKS  Unequalled Yalue and Quality | NEW QUALITY TESTED PAKS
PIV 1A 3A TA 104 16A 30A Pak Description Price
TO-5 TO-66 TO-66 TO-38 TO-48 =
£p - & £p 2p £p SUPE NEW BI-PAK UNTESTED Q1 20 Red apot trans. PNP AF. ... ... L0580 .
30 023 05 053 116 SEMICONDUCTORS Q2 18 White spot R.F. trans. PYP -
100 058 063 140 4 OC77 type tra <. 0-50
200 ; 08l 075 160 & Matched trans. oc«m/sl/am 0-50
400 043 ” 075 093 175 Batisfaction GTARANTEED in Every Pak. or money hack 4 QC75 transistors .. 0-50
#00 053 0-87 125 Pak No 4 OC72 transistors .. . 050
800 063 120 150 400 e 0. 4 ACI28 trans. PNP hlgh gnm B 050
U1 120 Clues sub-min. general purpose germanium diodex 4 ACI2 l)ﬁt'“"‘"s PNP o 353
SIL. RECTS. TESTED U"’ 60 Kixed germanium tramluton AF/RP -:- 0C71 gz::: t:::: _______ 0-:0
PIV 300mA 750mA 1A 154 34 10A  30A § :gﬁyélﬂ ctgmp pairs PXP/NPN 080
P £p 2 - £p £p £p ype trans. .............. 0-50
50 005 0-05, ‘.H,g}o-u 02l 047 3351171”‘”: ttnms‘ ----- a ovgo
- - 8 5 07 st B =C= 2 e - . type trans. . 080
lg v“ g% ggg 0l4 g};g 0.3 1.08 U6 30 Bilicon planar transistors NPN sim. BBY954, 2N706. . 5 2N2928 ¥il. epoxy trans. .. ... .. 0-50
400 8_11&‘ 013 007 020 027 0387 125 U7 16 Silicon rectifiers Top-Hat 750m.A up to 1,000V 5’ Q;T:s?%};:tfm; germotrans. O-Eg
60g0v7) 018 010 023 034 046 18 [Gg 50 8 toles 250mA. O A/200/209 NP} & 28TI40. . . 05
aogv'ru" 017 0138 095 037 085 200 |0 0 3il planar diodes 200mA, OA/200/202 . 4 Madt's 2 SURT 100 & 2 MAT 120 .. 0-80
1000:0-11 025 015 080 048 063 g50 |[US 3 Maat's2 MAT 101 & 1 MAT 121 .. 0-50
1200 033 033 05357 07 U1l 30 PNP !llICOIl planar tranaistors TO-5 sim. ‘2"1113" : (:g?; ggr;‘;’tmnn. AR L 0'68
U N ] 28104 ... ... ... .. a 7 N geean. trana, . 05
U3 25 PNP-NPN sil. transistors 0C200 & 28104 IBIR 32 20 NRT tranmek PR e oded g/
TRIACS FOLL RANGE  OF | Ul4 150 Mixed silicon and germanium diodes 5o 10 QA20% sil. diodes sub-min, " 050
VBOM A 6A J0A OLTA ODES U15 25 NPN Silicon planar transistora TO-5 mim. ‘2N694 8 OA81 diodes. . ... o8 0-50
TO-L TO-66TO-88f o anv 400 e U1 10 3-Amp silicon rectifiers stud type up to 1000 PIV . AR} 011‘&4 sil. d'(.;de; 751’1b I s g-gg
. t 1= germ iodesa sub-min. -
£ £ £p “ase) 13p ea. QAW ( - (_II 7 30 Germanium PNP AT transistors TO-5 like ACY 17 2 104 BOOPLYV sil. rects. 18451t 0-50
100 30 50 76 < (80-10 | Ui& 8 6-Amp silicon rectifiers BYZ13 type up to 600 PIV. 2 8il. power rects. BYZ13 050
S00 80 2 8tud) 26p°/ea. All lullg UI9 25 Bilicon NPN transistors like BC108 4 Bil. trans. 2 x 2N@96, 1 x 2N697
4 tested 5 tol.  and | g ot q St o PV 1 x 2N698 ... .. ... 0-50
7 marked. State voltage | U0 1216 Amp silicon rectifiers Top-Hat up to 1,000 PI 7 Sil. awitch trans, 2N706 PN 0-50
required. U21 30 AF. germanium alloy transistors 2G:300 series & OCT1 6 Sil. awitch trans. 2N708 NPN . . 0-50
028 30 Mmltn like MAT series PNP tramm.ors B 3 PNP Ail.atrans 2 x 2N1131, 0
I x 2N1182 . .......... 05
10 amp POTTED . p
TRIACS 3 8il. NPN trana, 2N1711 .......... 0-80
BR100 (D3 BRIDGE RECTIFIER U25 25 300 Mcfs NPN sillcon transmt012—§108_ BEY27 7 8il. NPN trai 2369, 500MHZ . 0-50 -=
Tk (26 30 Fast swltchmg icon diodes like INS14 micro-min 3 8il. PNP T 2 x 2N2904 &
OR on hedt sipk. U29 10 1-Amp BCR's TO-5 can up to 600 PIV CR81/25- ﬁOOV: e .. 050
TISH Bi‘i‘é?(% :fg?”v 90p e?&! U31 20 8il. Planar NPN trans. low noise amp 8N3707 ... dg P3646 TO-18 plau o BooMi2 M
. " = U32 25 Zener diodes 400mW DO7 case mixed volts, 3- lB B 5 2N3053 NPN sil. trans ‘ Ks
JUMBO U33 15 Plastic case 1 amp silicon rectifiers IN4000 serfes - 7 NP amind 2\1‘:37%'51 A 0,
5 7 trans.. 4 X 2N37 3x 2N3705 0-5
COMPONENT T34 30 8il. PNP alloy trans. TO-5 BCY26, 28302/+4 . 7 NPN amp. 4% 2N3707. 8 x AN5708, 0-50 ™
PAKS U35 25 8il. planar trans. PNP TO-18 2N2906 . . aa 3 Plastic NPN TOQ-18 2 4., ... 050
0}"?6 25 8il. planar PNP trans, -5 BF v50/51/5° 3 6 NPN trans. 2N5172. 08, .. .. ..... 050
TR 5 T 7 BC107 NPN trans...... 4. .. .... 0-50
MIXED ll%n 30 8il. alloy trans. 80-2 P oC: 7 NPN trans. § x BCI  BEI0 080
ELECTRONIC s 20 Fast switching sil. trans. NPN 4 3 BC113 NPN TO-18 trl’t\u :
COMPONENTS Uhﬁ 30 RF germ. PNP trans. 2 3 BC115 NPN TO-5 trana.™ 080
t St
{ Exceptionally UH0 10 Dual trans. 6 lead TO-5 2N2060.. ... j r\lg$7}(‘)“£?l’g\?"t‘r:;n'ﬂ)67 3x BC168 020
One_80p Pak of bur good value UKl 26 RF germ. tr ‘trans. TO-1 OC45 NKT72.. . 4 NPN trans. 2x BFY51(, 2x ‘BFY52 050
ith i U4z 10 VHF germ. PNP trans. T0-1 NKT667, AFTI7 7 BEY28 NPY awitch TO-18 .. 050
Resiators, capacltors, & L
/ OS54 1ote, electrolytics and | U33 25 Sil. trans. plastic TO-18 A.F. BC 113114 . g g%\{ggtygel’ﬁltr:a S00MF2
ﬁz;"ﬂulpl;lt';mr:ﬂ'k"m;;gf;{ Tad r-vo Sil. trans. plastic TO-5 BC115/116 95 Sil. & gerni.  trams. ‘;,'nm, all
mately 3ibs in weight, | U35 7 3A SCR's TO-66up to 600 Piv. ... ... ..o marked new ....... 1-50
OFFER Price incl. P. & P. (
VI () G £1.50 only JPRINTED CIRCIHIS—EX- coﬂpuﬁn\
10 for 50p. 25 for £1 § Plusiyour satisfaction or . . . . o Packed with i 1uct
20,000 TO CLEAR |\ money hack quarantee. e e, ORErenc) Chons £ G £ *‘"““““ “’k”’" tybg of device i) ¥ board:;ueagnarant:erd‘:,i?tr::a and 30 dioden, H
the Pak. The devicer themselves are normsally unmarked. Qur price 10 boards. 50p Plus i0p P. & P. 100
CADMIUM-CELLS W NEW TEXAS Boards 28, I'. & P. 30p.
ORP12 43p GERM. TRANSISTORS
ORP60, ORPEL 40p each | god0d and 6 e SILICON PHOTO_~ TRAN-
SISTOR. TO-1 end
GENERAL PURPOSE | Pak No. EQVT POWER TRANSISTOR BONANZA! N PN St 5P X 25 and Pol.
NPN SILICON SWITCH-{ 1, 5 53713 0071 BRAND NEW. Full data
ING TRANS. TO-18 T2 8 DI374 0675 GENERAL PURPOSE GERM. PNP AD I 6' i available. Fully guaranteed.
SIM. TO 2K708/8. BSY- | 12 g 11u)s  ocRip | Coted GP100. BRAND NEW TO-3 CASE, POSS. NPy Qty. 124 25-99 100 up
27/28/98A. ALl usablel] 1y g ou3aiT 0CS1 REPLACE.:—0C25-26-29-30-35-36. NKT 401-403- Price each 45p  40p 85p
devices no open or short | s g Hihanr OCRe 404-405-406-430-451-452-453.  T13027-3028, 282604 | AD 162 pap
circuits. ALSO AVAIL-| g g o345 OC4d 2N4564-45TA—4584, INSIL A & B. 2G220-222, ETC.
ABLE in PNP Bim. to| 10 g 50345n 0045 VCBO 80V VCEQ 50V IC 10A PT. 30 WATTS Hte | y/p coMP 3
2N2906. BCY70. When kmg g ag3zs o078 30-17 GERM TRAXNS 'S
ordering  pl state | vg g Lri3g0a ONIZN2 PRICE 1-24 2599 100 up k G . s
preference, 82 73] [Pk e R 43p each 40p epo————88p each | OUR LOWEST PRICE 81¢ 5p g:gg :gn
24 - OF 55p PER PAIR WW \ b
20 For | 50 All 50p each pak SILICON High Voltagze 250V APN e 2N382] 3p BFWIlo  40p
0 e . TO-3 case. G.P. Switching & Aun 2N305 SILICON 50 WATTS 2N3823  80p MPF105 40y
100 For 17 2N2000 NPN SIL. DUAL Applications¥iragdinesdCoded MATCHED NPN/PNP
500 For 7:50 c NCBOJ50/VCE ORI 00/ ICIGHY30, BIP 19 NPN TO-3
1000 For  13-00 HFL type 201T 5MHZ. 118 WATT SIL || “'p) e
OUIERIC LR CH POWER NPN | BIp 20 PNP. Brand NEW EDITION 1971
PHOTO TRANS. 50p 'ig; 40p Lm EACIH 1 new. TRANSISTOR EQUIVALENTS
OCP71 Type. 43y 120 VCB MIXIE DRIVER — VCBO 100/VCEO 50/ BOOK. A comvlete cross referenc.
N TRANSISTOR. 8im EX-STOCK TYPE EACH A8 PRICED IC 10A. HFE type and eqmvalenu book for Europeane
BEX2] & C407. 2N1803 0C20 50p OC28 40p AD149 43p BDI131 70p BD139 75p | 100/tt 3mHZ. American and Japanese Transir-
FULLY TESTED AND 0C22 30p 0C29 40p AL102 85p BD13280p BDI40 85p | OUR PRICE PER tors. Exclusive to BI-PAK 80p
300mwW CODED ND 190. 1-24 0C23 33p (OC35 83p AL103 86p BDI13570p BDI55 75p | PAIR : each,
40P1V(Min.) 17p each. TOS X PN 24480, 0C36 40p BDI121 60p BDI13680p BU105 £3| 1-24 2569 100
Sub-Min. 25up 18p each. 0 'AD14040p BD12375p BD137 70p N305445p | pre.  pra. pra,
Full Tested 1,000. s ] g 0C2 AD14240p BD124 70p BDI138 80p 80p 55p 50p
ALARGE RANGE OF TECHNICAL

1deal tor Organ

trana, able IX, ) AND DATA BOOKS ARE NOW

A
i}
D13D1 Silicon Uniln#nl wtal TO-18 | RTL MICROLOGIC CIRCUITS DUAL IN LINE S8OCKETS. AVAILABLE EX, STOCK.
switch 50p eca! Eqvt. ZTX300 5p each. Pri 14 & 16 Lead Bockets for use with | gEND FOR FPREE LIST
rice each .
A 8ilicon Planar, Any Qty. /
lithic integrated ctrz&\ Epoxy TO-5 care  1-24 25-99 100 ap DUAL-IN-LINE I.C's. TWOQ Ranges
having ~thyristor elec™ gpw [ygg —— O o 33 27 PROFEBSIONAL & NEW LOW COAT.
trical characteristics, but |5 8=t ron uL$00 Buffer 4 d » PROF. TYPE No. 1-24 25-99 100up. | OUR STOCKS of individual dgvices
with an anode gate and a L “C‘P'“ ' uL914 Dual 2i/p T8O 14 pin type  30p  27p 25 | are now too numerous to peffth ,4
i 2 Amp. BRI Rate 33p 27p T8O 16 ,. 35p  a2p  30p |y Yemeat~®50d S.A.E
50 v RM 82 eac| o . Y / 3
Stnose. Fub data andh 100 v B2 | ure2s 5K aip-oop~F0p 47> 46 LOW COST Y&, our listing of over 1,000
application circults avaik |}400 v RMS8 Aep .. | Dategmqd Circuits Booklet for IC's BPB 14 15p j13p 11 Semiconductors. All avaflable Ex-
ble on request. Size 16 mm x & mm. Pr . BPS 16 y“' 19p N\ Btock at very competitive priceg
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-the lowest prices!

74 Series T.T.L. 1.C’S

DOWN AGAIN IN PRICE

Check our 74 Series List before you buy any 1.C’s. Our prices are
the lowest possible. All devices ex-stock. Full spec. guaranteed

BI-PAK Price and qty. prices
Order No. 1-24 25-99 100 up
£p £p £p
BP86 - 8N7486 0-30 028
BP30=8N7490 -84 0-58
BP91=8N7491AN ‘84 078
BI92 - 8N7492 067 0684 058
BP93=8N7493 087 064 058
BP94=8N7494 077 074 088
BPY5 —8N7495 077 074 068
BRPY8 =8N7496 077 074 0868
BP100 —8N74100 175 185 1-55
BP104—=8N74104 097 094 088
BP105=8N74105 087 0984 088
BP107 =8N74107 0-40 0-38 036
BP110-—-8N74110 055 0-53 050
BP111--8N74111 125 115 1-00
BP118=8N74118 100 0-85 080
BP119=8N74119 135 125 110
BP121-=8N741¢1 064 058
BP141 =8N74141 087 564 058
BP145=8XN74145 150 440 130
BP150 - SNT4150 170 1-60
BP151=8N74151 1-00 095 090
BP153=8N74153 1-2¢ 110 095
BP154 =8N74154 1-80 170 1.60
BP155 =8N74155 140 130 120
BP156 =8N74156 140 130 120
BP160=BN74160 1-80 170 160
BP151 =8N74161 180 170 180
BP164 —=8N74164 200 1-80 1-80
BP165 = BN74165 200 190 180
BP181-=8N74181 275 260 240
BP182--8N74182 087 084 088
BP190--8N74190 350 325 300
BP191-8N74}191 350 3-25 300
BP192-8N74192 210 185 1.7§
BP193--9N74193 210 185 176
BP195-8N74195 110 1-¢5 09
BPI96—8N74196 180 170 1-60
BIP197=8N74197 180 170 160
B1'198--BN74198 550 500 400
BP199--RN74199 550 500 400

for quantity prices.

pieces mixed, on application.

Owing to the ever increasing range of TTL 74 Series, please check with us for supplies

WARLE 3442,

BI-PAK Price and qty. prices
Order No. 1-24 25-99 100 up
£p  f£p
BPOO = BN7400 “ 0-14 012
BP01=8N7401 : 014 012
BP02=8N7402 015 014 012
BP03 =8N7403 015 014 012
BP04 =8N7404 015 014 012
BP05 —=8N7405 015 014 212
BPO7 =8N7407 018 017 018
BPO08 =AN7408 018 017 018
BP09 - B8N7409 018 017 018
BP10=8N7410 015 014 012
BP13-=8N7413 0-28 026 024
BP16=8N7416 0-43 040 038
BP17—=8N7417 043 0-40 038
BP20=8N7420 015 014 012
BP30=8N7430 015 014 012
BP40 - 8N7440 (”“ 014 012
BP41 =8N7441 0-64 0-58
BP42=8N7442 087 084 058
BP43=BN7443 195 185 175
BP44 =BNT444 1985 185 175
BP45=8N7445 195 185 175
BP46 = BN7446 )0-94 088
BP47 =8N7447 09% /094 088
BP48 = BN7448 7 0984 088
BP50 =A3N7450 015 014 o012
BP51=8N7451 015 014 012
BP33=8N7453 015 0,14 012
BP54—8N7454 015 014 012
RBP60=BN7460 015 014 012
BP70=8N7470 029 026 024
BP72=8N7472 029 026 024
RBP73=8N7473 035 032
BP74=8N7474 { 037/ 035 0382
BP75=BN7475 L 0-45 042
BP76 =8N7476 0-43 0-40 038
BP80 =BN7480 0-67 0684 058
BPR1 =8N7481 097 094 088
BPR2 - BNT7482 097 094 088
BP83—AN7483 1110 105 0895
PRICE-MIX. Devices may be mixed to qualify
PRICES for quantities in excess of 500
of any Jevices not listed above, as it ia probably now in atock.
LINEAR 1.C's—FULL SPEC.
Price
Type No. 1-24  25-9% 100 up
BP 201C—8L201C 83p 53p 45p
BP701C—8L701C 83p 50p 45p
BP 702C—8L702C 63p 50p 45p
BP 702--72702 53p 45p 40p
BP709—72709 53p 45p 40p
BP 709P—uA709C 53p 45p 40p
BP 710--72710 53p 45p 40p
BP 711—-uA711 58p 50p 45p
BP 74172741 759 60p 50p
HATO3C—uATOIC 43p 34p 27p
TAA 263— 70p 60p b5p
TAA 293— 90p 75p 70p
TAA 350 170p 158p 150p
8.G.8. EA1000 2-63

ROCK BOTTOM PRICES
LOGIC DTL 930 Series L.C's

Type
No.
BPU30
BPYs2
BP933
BP93s
BP936
BIo44
BP945
RPY46
BPo48

BP9099
Devices may be mixed to qualify for
quantity price. Larger auantity prices

on application. (DTL 930 Series

Price
1-24 25-99 100 up
12p 1lp 10p

13p 12p 1lp
13p 12p 1llp
13p 12p 1lp
13p 12p 11p
13p 12p 1lp
25p 24p 22p
12p 11p 10p
25p  24p  22p
65p 60p 55p
12p 11p 10p
40p 38p 35p
40p 38p 35p
40p 38p 3sp
40p 38p 35p

anly).

NUMERICAL INDICATOR TUBES

OPEN 9.15—6 TUES. to SATS.

»
'1 MODEL CD66 GR116 ‘ 3015F
Minitren
. e = =
[ A:mde voltage (Vdc)i- 170min 175min 5
Cathode Current (inA) 23 14 | 8 | All indicators
= P 0-9 + Decimal
Numerical Height (mm) 16 13 9 | {);::‘in;“ ;‘dﬁ
_ Aewing. Ful
|
Tube Height 47 2 22 datapgtorigell
ube gRtimm) | S | 2 | types available
Tube Diameter (mm) 19 13 12 wide | on request.
| — 1
1.C. Driver Rec. (%BPH or N
‘ 1
PRICE EACH 70 | f1sh i
STOP PRESS! NOW OPEN
BI-PAKS NEW COMPONENT SHOP
A wide range of all types of electronic eomponents and equipment
available at competitive prices.
18, BALDOCK ST. (A10), WARE, HERTS. Tel.: 6/593

FRIDAYS UNTIL 8 p.m.

BI-PAK DO IT AGAIN!
B0W pk 25w (RMS)

01%, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50

% Frequency Response 15Hz to ONLY

~ 100,000—1dB. £3_25p each

* Loa\d‘—s. 4,8 or 16 ohms.

% Supply voitage 10-35

% Distortion—better than 1% at Volts.

1KHz.
% Overall size 63mm
% Signal to noise ratio 80dB. 105mm x 13mm.

Tailor made to the most stringent specifications using top quality components
and incorporating the latest solid atate circuitry and ALSO was conceived to an
the need for all your A.K. amplification needs.
FULLY BUILT — TESTED — GUARANTEED.

STABILISED POWER MODULE

APS80 15 especially designed to power 2 of the AL50 Amplifiers, up to 15 watt (rms)
per channel, simultaneously. This module embodies the latest components and
cirenit techniques incorporating complete short clreuit protection. With the additlon
of the Mains Transformer MT80, the unit will provide outputs of up to 1-5amps
at 35volts. 8ize: 63ram x 103min X 3,0_"11‘_\\

These units enable you to build Au
unobtainable price. Also ideal for mf
Public Address, Intercom Units efy.

STABILISED POW
TRANSFORMER BMT80 £1-95 p. & p. 25p.

SPECIAL COMPLETE KIT COMPRISING 2, ALS0's, 1,
SPM30 & 1, BMT80 ONLY £11 FREE p. & p.

ny other applications in™
Handhook availahle 10p)

DTL & TTL INTEGRATED CIRCUITS

Manufacturers’ *Fall outs”—out of spec. devices including functional units and part
function but eclassed as out of spec. from the manufacturers’ very rigid specifica-
tions. Ideal for learning about I.C’s and experimental work.

Pak No. Pak No.
UIC930 = 12 x uA 930 50p UICH48 8 x 1A 948 80p
UICH32 = 12 X pA 932 50p UICesl 5 X pA 951 50p
TICY33 = 12 X pA 953 50p UIC961 12 x pA 961 50p
12 x puA 935 50p UICI0Y3 5 x pA 9093 50p
12 X A 936 50p UICH094 = § X uA 9094 50p
12 X pt 944 50p UICH097 = 5 x pA 9097 50p
8 X pA 045 .. 50p UICI099 5 x pA 9099 . 50p
UVIC946 12 X pA 946 .. 50p UICX9 25 Assorted 930 Beries  £1-50

Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack UICX9
Data Booklet available for the 31930 8eries, PRICE 13p

UIC00—=12 x 7400N' 50p UIC46= 5x7446N 50p UICBl= 5x748I1N 50p
UIC01 =12 x 7401N  §0p UIC47= 5x7447N 50p UIC82-= 5x7482N 50p
UIC02—12x 7402N  50p UIC48= 5x7448N 50p 5x7483N S0p
UIC03-12x7303N 50p UIC50=12x7450N 50p 5x7486N 508
UIC04=12x7404N 50p UIC51=12x7451N 50p 5% T490N (%8"
UI1C05=12x 7405N  50p VUIC53-12x7453N  50p 5x 7491N D
UICI0=12x7410N 50p VUIC54=12x7454N 50p 5x7492N  50p
UIC13— 8x7413N B80p UIC60=12x7460N 50p 5x7493N  50p
UIC20=12x 7420N 50 C70= 8XxT470N 50p 5% 7494N  50p
UIC40=12x7440N B8x7472N  50p 5% 7495N  bOp
UIC41 = 5xT441AN 50 8x7473N  50p 5x7496N  50p
UIC42 = BxT7442N P 8x7474N  50p 5x74121N $50p
UIC43= 5x7443N B0p - 8x7475N 50p =25 x Aest’d
UIC44= 5x7444N  50p 8x7476N  50p 74's  £1:80
UIC45 = 5x7445N 8$0p VUIC80= B5x7480N B50p

All prices quoted in new pence Gira No. 388-7006
Please send all orders direct to warehouse and despatchdepartment

! l'pAK

P.O. BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.

Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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ﬂ ALL BRAND NEW

£1775

GUARANTEED 12 MONTHS.
TUNERS

SPECIAL

OFFER Please add 75p P. & P.
:mstrad Mul;;plex 3000 £‘27-95
P25 Mk. III rmstrong 5 39 50
g;‘l’;:‘v’:gsG%SO Armstrong $24 £30-95
Teak plinth and tinted cover. All Rogers Ravensbrook FET4
leadsfsupplied Ragers Ravensbrook FET4  ©! %
Please add £1-25 for P & P. (Cased) £35-00
Rogers Ravenbourne FET4
(Chas;is) FET £43-00
Rogers Ravensbourne 4
TURNTABLES e 1500

d) £:
Sinclair PRO60 (Module) £17-95
£9-45 Sinclair 2000/3000 Tuner £32-75
Philips RH690 £33-00

Please add 75p for P. & P
Garrard SP25 Mk. 111
Garrard AP76 £18-50

X Leak Delta FM (Cased) £54-75
Garrard SL65B £12-65 .
Garrard 401 £26-50 1 Leak Delta AM{FM (Cased) £64-50
Garrard Zero 100 EAuto) £38-75
Garrard Zero 100 (Single) (]6-;5 TU NER/AMPL'F'ERS
g""""‘d’ gt;gg 2%;58 Please add 75p for P, & P.
G'""’d U958 £34-25 Alpha Highgate 150 £44:-25
BSIF'(':';P ) £9.45 Armstrong 525 (Teak cased) £67-95
1P6 €175 Armstrong 526 AM{FM
Goldring GL72 (Teak cased) £77-75
Goldring GL72/P €27°93 | Leak Delta 75 £127-95
Goldring GL75 £13-75 | Philips RH78] €50.00
Goldring GL75/P £34:25 | Philips RH702 £82-50
Goldring 101/PC £20-00 Teleton 2100 £19-95
Wharfedale Linton & cart.  £27 95 Goodmans One Ten £99 50
Thone ahT) I 2SI £57-90 | Rogers R/brook (Teak) £78-50
Thorens TDI50'M £26-00 Rogers R/brook (Chassis) £72-75
Thorens TDISOA Mk || £33-50 SPEAKERS
Please add £1-25 P. & P. per pair
AMPLIFIERS Amstrad 138 £15.95
Wharfedale Denton 2 £28 - 40
Please add 75p P. & P. Wharfedale Linton 2 £35-95
Amstrad 8000 M. Il £16-23 Wharfedale Melton 2 £47-45
Amstrad 1€2000 £27-43 | Wharfedale Dovedale 3 £60-95
Armstrong 521 (teak cased) £43:95 | Celestion Ditton 120 £39-50
Alpha Highgate 212 £15-00 Celestion Ditton |5 £53-50
Alpha Highgate FA300 £27-95 Celestion Ditton 25 €87 -00
Alpha Highgate FA400 £31-95 Goodmans Double Maxim  £48.25
Leak Delta 30 £47-63 Goodmans Mezzo 3 £44-95
Leak Delta 70 £55-95 Goodmans Magister £74.00
Metrosound ST20E £24-45 Sinclair Q16 £12-50
Metrosound ST60 £43-95
Pioneer SA600 £58-00
Pioneer SA700 £66-50
Pioneer SA800 £73-95 *
Pioneer SAS00 £92-00 '20
Pioneer SA1000 £94-00

Rogers R/brook (Chassis) £35.00
Rogers R/brook (Cased) £37.00 Plus 35p p. & p.

Rogers R/bourne ECh:ssu) £4) .95 Finished in teak veneer with tinted
Rogers R/bourne (Cased) £47 .50 dust cover fully assembled. For
Sinclair PRO602 x ZI0/PZ5 £14-95 Garrard SP2S; 2025TC; 3000;
Sinclair PRO602)(ZJOIPZ6 £17-00 AT60; 2000: 2500; 3S500; 5100;

Sinclair PRO602 x 102S;' SL65B; Also  for BSR
Z50/PZ8[Trans £21-30 McDonald MP60 and others.

Sinclair AFU (Fijter Unit) £4-40 Foer AP76; AP75; SL72B; SL7S;

Sinclair 60S £18-50 SL9SB; £4-20 plus 55p P. & P.
Sinclair 2000 Mk. [1 £21-50 Also hnuhed in walnut to match
w:hif' JC:OO Mk. [t 2};;3 Japanese equipment—at no extra.
arfedale Linton .

Goodmans Max Amp £37-95 sltrlt"nldndcl%z for P.& P

Teleton SAQ2068 £20-50 | ClRtS < eo T yeas

Teleton SAQ306 £22-50 Goldring G800 £5.95

Goldring GBOOE £9-75

Goldring G800 Super E £15-00

Shure M3D £4-15

All prices correct g:z:: m;;s E;g;

- 2 il P | Shure M7SE Type 2 £10-73

= Sonotone 9TAHC £1-40

JBAL AUDNE
JIRLUI Al I

Deptipw13) 174 Pentonville Road, London, N1. Telephone 01-278 1789
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
liford, Essex. Tel: 01-550 1086.

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

MAIL ORDERS: Rone. 5r60r 8amm Brars oo or asei Kemeorea

Mail. CALLERS: Please note that cheques can only be accepted 1ogether
with cheque cards (not Barclay Card)

2 minutes from KING'S CROSS, EUSTON & ST PANCRAS
on main road leading to the East and West Country
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Burns and scalds can rob your fingers of the
dexterity essential to your hobby. So keep
Burneze close to hand for minor burns. This
unique scientific aerosol cools the heat out in
just 8 seconds, anasthetizes pain, reduces
swelling. Be well-equipped—buy Burneze,
from chemists.

Potter & Clarke Ltd Croydon CR9 3LP

BAKER 12in. REGENT

An inexpensive unit for the besginner in
high fidelity and for general purposes ay
be used to advantage with ary Radio,
Amplifier or Television receiver.

Maximum Power 15 watts
Bass Resonance 45 c.p.s.
Flux Density 12,000 gauss

Voles Coil impedance

Jor 8 or I5 ohm modals POST
Response 45-13,000 c.p.s. FREE
GUITAR MODEL “GROUP 25'* £7

Heavy duty 15 watt rating
20 plans, cubic tables, crossover data and
Catalogue 42p post free. Catalogue only 3p.

Baker Reproducers Ltd.

Bensham Manor Read Passage, Thornton Heath, Surray. 01-684.1648

LEARN RADIO

& ELECTRONICS AT HOME

No knowledge needed—
build as you learn with

Extras. Tools, transistors,
meter etc. All supplied.
the exciting new You could build a
‘Technatron’ kit. No radio in weeks.
SEND FOR FREE 76 PAGE GUIDE TO RADIO/TY,
ELECTRONICS, C & G, TELECOMMS ETC.
O N O O O S S S S . e
Dept. B3S Aldermaston Court, Reading RG7 4PF

B _TISH INSTITUTE OF ENGINEERING TECHNOLOGY
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ALMOST UNBELIEVABLE! Think of the year 1984 and what
might be produced then—now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done it all NOW! It's the radio perfectionist’'s dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a ‘‘crystal set’’! Complete with optional battery eliminator
for both battery and mains use! We're almost giving them away
at only £20-75—a mere fraction of even today’s Russian miracle
price! We challenge you to compare performance and value
with that of £80 radios! *You can't lose, we'll refund instantly

if you are not astounded! Elegant black and chrome finish \(“ f | 7 =
facia, set in fabulous Cabinet built case-—constructed of 0! .
fine Russian hardwood in beautiful Teak Veneer finish— %‘gah‘ < |MAGIC EYE tunin
prevents vibration, ensures purer and sweeter tone than ever! \ 3V8| Indlcatur

Volume controlled from a whisper to a roar that would fill a hall!
Much wider band spread, for absolute ‘‘pin-point’’ station
selection! Plus ‘*MAGIC EYE'' tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have surpassed
themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro-circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to cover the four corners of the earth 24 hours a day, in-
cluding all normal transmissions, VHF, AM, FM, Mw,
LW, USW, plus local and new stations not yet operational
and messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as usec on e€x-
pensive T.V.'s!). Every waveband clicks into positron giving
incredible ease of station tuning! Genuine push-pull output!
ON/JOFF volume and separate Treble and Bass tone conzrols for
utter perfection of reproduction and tone! Press-button dial
illumination! Take it anywhere—runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal {errite rod
aerial plus built-in “'rotatable” telescopic aerial extending to
39ins approx. lt's also a fabulous CAR RADIO. Can also be
used through extension amplifier, tape recorder or public
address system. SIZE l4ins x 104ins x 4fins overall approx.
Magnificently designed, made to give years of perfect service.

battery eliminator £1-48 extra).
sensational "COMPUTERISED "’

RACLE!

ANOTHER EAST EUROI{ETAN Ml

. 9 FANTASTIC !
c - = PERSONAL S ABL Brand spanking
il Al and CAR RADIO e “tnother
East Turopean

= = Miracle!

This ineredible 2-
in-1 Radio! First
clags makers--be-
cause of our CTazy
price, contract
stipulates we
must NOT men-
tion name ' Beau-
fully made. 9 x §
x 2} inches over-
all approx. Every
up-to-iate tech-
nological improve-
ment. 15 SEMI-
CONDUCTORS !
Y Transistora’
& Diodes and
Stabiliser!

FOUR  WAVE-
BANDS! Yes,
VHF model with
AM/FM Long and
Short wavebands!
Will get stations
around the world,
including  Stan-
dard Long, Medi-
une and  Short
Wave, also lucal
and new stations

°
2 —
not yvet opera-

—
A%I;tﬂ/r\ 3
Ny 5P ”‘,",505”135-
tional ! Buwlt-in

internal ferrite aerial plus 5 section 28in. swivel telescopic aerial. On/Ofi/volume and tone
controls. Clear Station Selector Dial. Waveband selector ! Equally wornderful in CAR or
HOME | TWO Tuning Dials for flat or upright usc as illustrated. RUNS OFF 12 VOLT
BATTERY ! (AS A PORTABLE it runs on standar batteries.) PLUG IN 12 VOLT ADAP-
TOR JACK PROVIDED and automatieally cut ont :unternal batterios, using car battery only !
Don’t you think it's miraculous ? Span the Oceans and pull in bundreds of transmissions
day and night. including short wave- -even in car ! BUT WAIT «inply remove Radio
from car, --snap on’ optional carry handle AND YOU HAVE A DE-LUXE PORTABLE.
with additional upright tuning dial. WRITTEN GUARANTEE. Only £8-85 box. post 45p.
*Sprung all metal matching detachable carry handle (as illus.) AND set ol batteries only
25p extra il required. Match with sets costing £35 or wore. Refund guaranteed.

NOK WoRLD |
mu%mon

mﬂgoﬂ‘lZv.
BATTEI

IN
T00! (car parrery

4 | RANI

Position it iogﬂg&)\}‘k I\\)\O,&
il justity?

?c\::‘y\hand\eiormﬂhﬁﬂ
w'\t\\itsownha eriest

e

I Send quickly to our Uxbridge Road address or call at either store. (COMMERCIAL
l TRAVELLERS PLEASE NOTE: Merchandising Office at Holkorn stores.)

JUST
ARIED,

NSISTORS ' S il
28 fporobes =l
WAVEBANDS . '
STANDARD LONG and MEDIUM :

Plus 5 SHORT WAVEBANDS g2 4
Plus ULTRA SHORT wms; B0

(V.HLE A

MAINS/BAT TERY
ELIMINATOR £1-agextra

(U.K. service facilities and spares available for years and years to come, if ever necessary!). With WRITTEN
GUARANTEE manual with simple operating instruct'ons and circuit diagram. ONLY £20-75 (with mains/
BOX, POST, ETC. 50p. *BUT WAIT, for only 5S5p extra you get the
WORLD TUNING GUIDE (it enables you to time, pinpoint and
get transmissions the whole world over—even a child can do it in a flash—it even lets you know when to
tune into the U.K, when abroad. NO GUESSING! NO MESSING!) PLUS Standard 'longlife’ batteries
PLUS ultra sensitive earphone for personal listening. (Sorry—We cannot change these new radios
for any earlier model purchased.) HURRY ! Send todav or call at either store. lt's a chance of a lifetime that

navody can aitord co ms. SHOPERTUNITIES FOR BARGAINS!

THIS YEARSNEW *‘c
/ RUSSIAN MIRACLE!

i SOLIDSIATE "

VHE AWM

RADIO and
CASSETTE
APERE
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

Shopertunities 'thunder’ ahead with an offer that’s FANTASTIC (even
by our standards!) We've snapped up 500 magnificent machines. Latest sensation
in the world of sound! First-ctass makers!' Fabulous VHF, AM/FM Radio
AND Cassette Tape Recorder & Player combined and it also runs off
standard batteries or mains. (Simply plug in the 220{240v. AC line cord.
Record an# play back anything, anywhere! Even tape direct from the Radio
as you listen! RECOMMENDED PETAIL PRICE GENUINELY £44!
WE OFFER AT ALMOST HALF PRICE! Wonderful features: % Press-
button Keyboard Control Panel or latest MASTER SWITCH CONTROL!
¥ ‘‘MAGIC EYE' Visual Battery checkirecording leve! indicator or
built-in automatic Leveller! % Separate ONJOFF and HI-LO volume
controls! 4 Heavy duty built-in speaker! % Earphone (for personal listening
or “‘monitoring”) and ‘extension speaker sockets! % Remote control
microphone! % Built-in swivel telescopic extension aerial (24in. approx)!
Magnificently made case with carry handle. (PESIGNS VARY SLIGHT-
LY.) Takes scandard 30, 60, 90 or 120-minute Cassette Tape that are obtainable
everywhere. The amazing built-in full circuit VHF, AM/FM Radio gives
you superb clarity of tone, incredible station selection. Unique rotating Station
Selector Dial—get all local city and regional stations in every part of the country
plus B.B.C. National, VI4F. Picks up dozens of foreign stations. Fabulous in
your car! You could pay £ £ £'s more for a Car Radio or Car Cassette player
ALONE! £23-75, CARR, ETC. 35p. Complete with simple instructions,
remote control microphone with onjoff switch and microphone stand.
WITH WRITTEN GUARANTEE, Send today or call at esther store.

BONUS OFSFER: Batteries and Cassette Tape 25p extra if required.

Dept. WP/22, 164 UXBRIDGE RD., LONDON, WI2 8AQ
(Thurs. 1, Fri. 7) (facing Shepherd’s Bush Green). Also 37 High Holborn,

SHOPERTUNITIES LTD.

London W.C.1 (Thursday 7 p.m,). Both Mon. to Sat. 9 a.m,-6 p.m.
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COMET HI-FI

discount warehouses

Rec. Retai! Comet
Price  Price
STEREO AMPLIFIERS

ALBAUATO0 ........coovvveens
ALPHA 212 By Highgate
AMSTRAD Stereo 8000 Mk
AMSTRAD 1.C. 2000

ARMSTRONG 521.

DULC! 207M 32:00 19-50
FERROGRAPH F307 Mk. 64:00 44-90
GOODMANS Maxamp ... 54-00 34-95
JVC NIVICO MCA 104Z 79:95 67-95
LEAK Delta 30 (cased). .. 65-00 47-95
LEAK Dclta 70 (cased) 79-50 58-95
METROSOUND ST20E 39-50 24-95
METROSOUND ST60 . 70-00 48-25
PHILIPS RHS591 .. 79:00 53-95
PHILIPS RH5%0 52-00 35-50
PHILIPS RH580 29:00 19-95
PIONEER SAS00A 45-50 29-50
PIONEER SA600 80-60 56-95
PIONEER SA800.. 119-85 715-95
PIONEER SA900 133-83 86-95
PIONEER SA1000 .. 147-83 9375

PIONEER QL600 Qua
verter
Reverberation 202W
RANK Rotel 210
RANK Rotel 310 ..
RANK Rotel 610 ...... B
ROGERS Ravensbourne . o
ROGERS Ravensbourne (cned) ao
ROGERS Ravensbrook Mk.
ROGERS Pavensbrook (caud)Mk Il
SINCLAIR 2000
Project 60/2 x Z30/PZ5..
Project 60/2 x ZSO/PZBItrans
irolect 605

sgey
23588
~N
)

Neoteric.

3000 .....
TELETON SAQ 206B 21:::

GA 02 15 'R . Spec Prlce 28-50
WHARFEDALE Linton Ampllﬂer 60-00 39-

All take both ceramic and magnetic cartridges.

2! 885232 8RN
883RERR8BILLLY
>

TUNERS

*ARMSTRONG 523 AM/FM ...... 52-63 39-25
*ARMSTRONG 524 FM . 40-87 3095
ARMSTRONG MB Deco 9-50 695
*DULCI FMT.7 FM .. 24-43 17-50
DULCI FMT.7S Stereo 32-88 2450

elt

LEAK Deita AM/FM 87-00 65-95
PHILIPS RH 690 .. 44:15  31-9%
PIONEER TX500 AM/FM 70-93 52-50
PIONEER TX600 AM/FM 100-37 77-95
RANK ROTEL o0 -38  38-50
RANK ROTEL 620 . 86-33 6895
ROGERS Ravensbourne chassis .. 57-95 42

ROGERSRavensbournelnteakcn:e 62-63 41~§5

ROGERS Ravensbrook chassis ... 42-14  30-95
ROGERS Ravensbrook (cased) . ‘00 34-95
SINCLAIR 2000 . 45-00 32-95
SINCLAIR 3000 45-00 32-95

SINCLAIR Prolec't 60 tuner (stereo) 25:00 16-50

All above Tuners are complete with MPX
Stereo Decoder except where starred.

TUNER/AMPLIFIERS

AKAI CR80T FM/AM Tuner Ampli-
fler with built in Eight Track Tape

Recorder 149-34  839-95
AKA! AA 8500 8-34 169-95
AKAL 6600. .. 145-26 105-50
AKA[ 8300 125-83 92-50
AKAI 6200 97-:08 72-50
ARENA 2600 .......... 111-30  65-95
ARMSTRONG M8 Decoder a -50 6-95
ARMSTRONG 525...... . 90-14  67-75

ARMSTRONG 526.. 1
GOODMANS Module 80, 35w. RMS 89-02
GOODMANS Module 80 Compact o
GOODMANS Module 110 FM/MW/
LW/SW 100W RMS .
LEAK Delta 76 ......
MIDLAND 19/542
PHILIPS RH 790 ....
PIONEER SX770 AM/FM
PIONEER SX440 AM/FM
ROGERS Ravensbrook Chassis ..
ROGERS Ravensbrook (cased) ..
ROTEL RX150
TANDBERG 1171 MPX
TANDBERGTR?OO MPX .
TELETON 2000

CR o
TELETON RBOOO AM/FM..........

All the above take magnetic cartridges except
Teleton F2000 and 8000 which take ceramic only.

All include MPX Stereo Decoder with the exception
of Armstrong where M8 decoder s extra,

Rec. Relail Comet
Price  Price

TURNTABLES
GARRARD SP25 Mk ili 16-17 9-45
GARRARD SL65B . 20-93 14-9%
GARRARD SLOSB 49-21 33-9%
GARRARD 40 39-04 2595
GARRARD SL72B a 3260 23-95
GARRARD Zero 100CA 57-42  39-9%
GARRARD Zero 100S 83 37-95
GARRARD WD4 base Mk ilZ to it
Zero 100 & Zero 100S............ 6-55 4-95
The following Turntables are lote with

base, plinth, ponpax cover and cartridge.
Fully wired and ready for use. All at special
prices.
GARRARD SP25 Mk 1l with Goldring G.800
Special Price £18-50
McDONALD MP80 with Goldrlnn G8oo
Special Pllc. £18-50
McDONALD MP60 with SHUR 44/7
Special Pvlce £19-50
McDONALD MP60 with SHURE 44/E
pecial Price £20-25
GARRARD APT7$ with (-cl ring G800
Special Price £28-75
GARRARD AP76 with Shure MSSE
Special Price £32-25
GARRARD APT76 with Shuu MT7SEJ
Special Price £34-25
GARRARD 2025 with Sonc(cnt STAHC
Special Price £12-95
GOLDRING 705/P with G850
£26:00 £10-95
GOLDRING GL75 with G800
Special Price £36-95
THORENS 150 AB complete with TX11
cover Shure MSSE cartridge
£60-46 £47-95

Base and Cover to fit GARRARD
SP25, SL55, SL65B.
RD 40B .

..Spec. Price3" 80
. 109

Cover for 75P Deluxe 5
C99—plinth and cover for G99. .
GOLDRING G99 aa

GOLDRING G101P/C
GOLDRING GL72 Chas’ls
GOLDRING GLT:
GOLDRING GL85
GOLDRING GL85P
LEAK Delta .......
McDONALD MP60

610

HT70 inc. pilnth and cover...... 9-89 2-50
Base and Cover for MP60 and 610 Spec Prlce 3-95
PHILIPS 202 Electronic .......... 48-95
PHILIPS 308 transcription unllcom-

plete with base and cover ..
PIONEERPL12AC with base &
THORENS TX25 cover
THORENS TD125 ....

THORENS TD125AB . 89
THORENS TD150 Mk. |l .
THORENS TD150A Mk. (1 o
THORENS TD150AB Mk. i . 4663 35-95
THORENS TX11 Cover 4-13 3-50

WHARFEDALE Linton with ba:e
and cover and Shure M44-7 cartridge 34-50 2595

PICK-UP ARMS AND HEADS

AUDIO TECHNICA AT1005 Mk il 18-78  14-25
AUDIO TECHNICA L2 lifts 2-61 1-95
GOLDRING Lenco 75 13-51 938
GOLDRING Lenco L69 ... 9-77 6-40
GOLDRING P M6 Head Shell 2-79 1-99
SME 3009 with S2 Sheil ..... 32:34 23-95
SME 3009 ME with S2 Shell 3371 24-95
SME 3012 with S2 Shell ... 34-44 25-5@
SME 3012 ME with S2 Shel} 35-81 26-50
SME S2 headsheil ....... . 2-59 1-95
SPEAKERS
AKAI SW 155 ... ... oo, 9-50 39-9%
AMSTRAD 138 (pair) 13" x 8" twin

cone teak ..
B & W Model T
B & W DM2

1 (pal
CELESTION co o
CELESTION Dmon 120 (palr) oo
CELESTION Ditton 15 .. .. 37-40 26-45

CELESTION Ditton 25 65-00 44-95
CELESTION Ditton 44 . 54-00 38-50
CELESTION Ditton 66 ... 99:00 70-95
FERROGRAPH S1 inc. stand . 95-00 74-95
GOODMANS Havant (pair) ...... 54-42 399§

Rec. Retall Comet
Price  Price
SPEAKERS-—continued

GOODMANS Minlster (pair) .
GOODMANS Maglster ..
GOODMANS Double Maxim

KELETRON KN400 2-speaker Sys-

tem (pair) ................c.o... 15-86 11-95
KN60O 3-speaker System (pair) . 26-46 17-50
KNB80O 3-speaker System ... 1590 10-25
KN1100 4-gpeaker System 20-40 13-95
KN1600 3-speaker System 25-20 15-95
KN2100 3-speaker System 30-60 20-45
LEAK 150 (pair) .. 49:00 35-
LEAK 250 (pair) 63-00 45-25
LEAK 600 ............ 49-50 32-45
LINEAR 10 watt teak (pair) . Sp. Price 14-95
METROSOUND HFS 103 (pnlr) 21 21-95
METROSOUND 202 21-50 14-95
METROSOUND Duplex 15 . 32:00 22-95
METROSOUND Duplex 25 56:00 37-95
PHILIPS RH 402 (pair).. 3395

PHILIPS 406
PIONEER CS53 .
SINCLAIR Q16
STE-MA 450..
TANDBERG TAN
TANDBERG Tan 11 (pnlr)
TANDBERG Tan 12 teak (pair) .
TANDBERG Tan 25 teak (pair) o
TANDBERG Tan 50 teak .
TELETON 8000 (pair) oo
THORPE Grenville TG 100 (palr)
Grenville TG 200 (pair) ..

8255388 5ates
288828 eR38Rl
9
S

Grenville TG 300 (pair) 31-95
WHARFEDA

Denton Mark 1] 39:00 28-

Linton Mark I 49-:00 35-95
Melton Mark Il .. 35-00 24-50
Dovedale 3 Mark I 45-00 30-50
Rosedale . 65-00 44-95
Triton I 63-00 47-50
Unit 3 Speal 12-00 8-95
Unit 4 Speaker K 18-00 11-95
Unit 5 Speaker Kit .............. 26-00 17-7S

CHASSIS SPEAKERS

GOODMANS Twin-Axlom 8...... 8:65 6-95
Twin Axlom 10 a 9-58 1-50
Axiom 401. 17-68  11-95
Audiom 8P . 5-20 4-15
Audiom 5-67 450
Audiom 13-00 9-25
Audiom 21:00 14-95
Audiom 35-70 24-95
Audiom 12:00 8-95
ARU 172 . 4-50 320
Axent 100 . 6-90 4-90
Midex 650 . 13-59 9-50
Attenuator ... 3-73 2:70
Crossover Network XO0/950 7-77 5:45

WHARFEDALEBIn Bronze/RSIDD 4-50 3-40
Super 8/RS/D 8-00 625
Super 10/RS/ 13-00 995

WMT1 Matchlng Transf 0-84 070

CARTRIDGES

AUDIO TECHNICA ATSG 6-47 3-60

GOLDRING 6-10 2:95

GOLDRING Gsoo 12-21 4-95

GOLDRING G80OE 17-67  7-95

GOLDRING G800 Super E 24-41  14-40

*GOLDRING CS90 Stereo 4-88 4-20

*GOLDRING CS91/E 7-33 6-20

EMPIRE 1000ZE/X 59-12 44-95
MPIRE 999VE/X. 42-14  32-50
MPIRE 999TE/X. 24-58 19-25
MPIRE 999SE/X. 19-90 15-25
MPIRE 999E/X . 15-57  11-7¢

PIRE 909E/X . 12-12 9-25

EMPIRE S0EE/X 9-3 15
RBIT Magnetic ‘NM'22. Sp Price 275

ORTOFON M1 27-60 15
HURE M3DM 610 375
HURE M3IE 11-63 6-95
HURE M32E 10-73 6-50
HURE M32-3 9-84 71-65
HURE M44-G 530 4-95
HURE M44-7 7-90 4-90
HURE M-44C 7-90 4-90
HURE M44E 8-60 5-25
HURE MS5E 9-70 5-95
HURE M75G 14-70 8-45
HURE M75-6 13-60 7-90
HURE M75EJ 15-40 9-25
HURE M75E 19-:00 11-50

SHURE M75 ED 19-00 14-50

SHURE M75E/956 20-80 9225

SHU 511 39-40 26-95

SONOTONE 9TAHC Diam/Saph. .. 3-75 1-45

Starred cartridges above are ceramic. All others are
magnetic.
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COMET for

after-Sales Service
THROUGHOQUT THE UK
Pucturad Service Dapr #t Clowgh Rd Hull
450 a1 Biemingham Brdlington Doncassyr
Edwiburgh.  Goole  Lesds  Lewester
Rochdals Shellinid Stockton Wekaheld
and York

OVER 1000 ITEMS ALWAYS IN STOCK

All items brand new and fully Guaranteed

and backed by after-sales service

— latest models in manufacturers' sealed cartons

Rec. Retall Comet Rec. Retail Comet Rec.
Price Price Price Price
BASES AND COVERS HI-FI STEREO SYSTEMS-—continued TAPE RECORDERS—continued
GARRARD WB1 Base 3-78 3-20 TELETON STP 8trackstereosystem ,57-50 3385 4407 4-track stereo recorder ....
WB4 Base . 5-60 470 TELETON R800 Tuner/Amplifier with stereo de- 4418 4-track stereo
SPC1 Cove 3-68 2-90 coder. Garrard 2025 TC turntable and one pair of 4450 4-track stereo ..
SPC4 Cove: 4-38 3-50 Teleton 8000 speakers .......... 87-95 47- 4500 4-track stereo tape deck.
Speclal offer o ULTRA 6028......... 58-15 44-95 TANDBERG 2000 ............. o
fit SP25, SL55, SL65B and 3500 Speclal Price 3-60 ULTRA 6450 74-20 54-95 TANDBERG 1841 4-track stereo
WB4 base Mk lIZ to fit Zero 100 ULTRA 6454 38-85 29-95 ta 523 aopongooanaoongoonoogo 0
and Zero 100S oo 6-55 4-95 ULTRA 6455 41-35 31-85 TANDBERG 3021X twin track stereo d
GOLDRING Plinth 75 oo 8-37 7-00 TANDBERG 3041X 4-track stereo.. 30
GOLDRING Plinth 69 aq 8-37 7-00 TANDBERG 4021X twin track stereo 135-50
GOLDRING Covers for 69P and 72 4-36 3-70 TANDBERG 4041X 4-track stereo.. 135-5¢
Cover for 75P De luxe_............ 4-88  3-95 Full range of headphones available at TANDBERG 6041X 4-track stereo. . 145-25
THORENS TX25 (for TD125AB) .. 8-26 $-60 i TANDBERG 6021X twin track stereo  1382-73 145-25
THORENS TX11 Cover - 413 30 discounted prices. TAPE RECORDERS (CASSETTES)
Base and Cover for TD125 ...... 12:3% 1050 AKAI GXC 40D Tape Deck 9296 68-25
SME Plinth System 2000with motor- AKAL GXC 40 Recorder. ... ... 111-78 33-85
board ..........c..eann .. 46-20 34-50 {000220 5000
MOTORBOARDS onl 8 445 TAPE RECORDERS AND TAPE DECKS APCO Batt./Mains with AM/FM
SME P1 Spacer o 098 978 AKAI 1720L 4-track Stereo ........ 87:36 59-95 Radio . 00 22-95
L AKAI 4000D 4-track stereo deck .. 93-65 64-95 BUSH Discassette DC70 20-62 15-95
AKAI CR80D 8-track stereo tape deck 85-02 58-45 BUSHTP60 ............... 28-18  15-95
BLANK TAPES AKAI CR80 8-track stereo recorder 106-39  74:-00 BUSH TP 66 Batt./Mains . 25-18  21-95
SCOTCH DYNARANGE CASSETTES AKAI CR80T 8-track stereo recorder BUSH_TP 70 battery/mains . 28-13 21-95
60 071 0-48 and tuner/amplifier ... 149-84 89-95 CARLTONE LCRS00.. Sp. Price 11-95
""""""""""""""""" 0.99 0-55 AKAI X200D ... 157-93 100-45 DANSETTE DCT105.. 20-62 14-98
120 149 080 AKAI 1800SD . 162-79 102-30 DECCA 2000 (batt./mains). Sp. Price 22-95
SCOTCH HIGH ENERGY COBALT AKAI 2000SD ... 289-07 223-30 DECCA CR1000 Cassette R
CASSETTES FERGUSON 3245 Twin track 36-70  25-95 with VHF Radio  .............. Sp. Price 32-95
C60 FERGUSON 3246 4-track .. 42-55 30-95 EKCO 350 Bt./Mns. w. VHF/MW Radio 37-42 28-75
co FERGUSON 3247 4-track .. 47-95 34-95 EKCO 351 Battery/Mains.......... 23-23 18-45
SCOTCH S Tr FERGUSON 3248 4-track .. 53-75 3995 FERGUSON 3240 with case ...... 2490 1595
40 mins FERGUSON 3252 4-track .. 100-52 74-95 FERGUSON 3253 ....... 4355  31-93
80 mins FERGUSON 3258 4-track .. 72:40 5395 FERGUSON 3262 .. 3015 2398
SCOTCH FERROGRAPH 702/4 Dolby 264-38 22450 GRUNDIG €200 De Luxe. .. 37-55 26-95
TAPES FERROGRAPH 702H Dolby 274-95 233-95 GRUNDIG C210 batt./mains . 46-90 34-85
FERROGRAPH 722/4 Dolby 301-98 255-95 GRUNDIG C410 .. 3995 29-85
FERROGRAPH 722H Dolby ...... 312-55 264-95 HARVARD Elite with AM/FM radi
FERROGRAPH 702 2-track tape dech 224-43 170-65 batt./mains .....c...ocoiiiiiane 42:00 23-95
FERROGRAPH 704/W 4-track deck 224-43 170-65 JVC NIVICO 9420 L/S (Stereo) .. 61-45 42-35
FERROGRAPH 722 .. .. 262-03 190-15 PHILIPS R.R. 692 with MW/VHF
FERROGRAPH 724 262-03 190-15 Radio and Recorder .......... 49-95 36-55
AL grNpie I ik e e | B i B HE
: -track ........ 62" 44 a ) )
items 5p per order. Packs of ten post free. GRUNDIG TK 146 4-track Auto .. 66-95 4895 302 20-35 15-50
GRUNDIG TK 147 4-track Auto .. 93:05 70-95 2400 stereo less L/S. 66-10 51-95
HI-FI STEREO SYSTEMS COMPLETE GRUNDIG TK 148 (4-track auto PYE 9100 ........ 20-37 15-95
ALBA UASS52 ... 47175 34-65 2speed) L......iiie.eeiiiiai. n- 53-95 PYE 9116 Stereo .. 6610 51-60
AMSTRAD Stereo 1000 . T 48-00 33-95 PHILIPS 4303 Twin-track 39-46 29-59 PYE 9118 ce.. 2911 22°95
BUSH A1005  .oevvvnnnn. T 69-89 53-25 4307 4-track .......... 48°65 34:95 TELETON TRC 130 with VHF/AM
DANSETTE Consort Stereo -..... 34:43 24-95 4308 De luxe d-track.. . 56:85  41-45 radio battery/mains ............ 4250 28-90
DECCA Sound 613 ! Special Price 49-95 4404 4-track stereo recorder .... 89-23 6595 TC110 battery/mains 27-50 18-50

. Special Price 52-95
. Special Price 70-95
.. Special Price 76-95
Special Price 102-35
Special Price 44-75

o 5

58-33 41
136-35 102-75
70-45 52-95

DECCA Compact 2 ..

FERGUSON 3425
FERGUSON 3450 with Radio

THORENS TD 150AB Mk. Il with TX11 dust cover,
SHURE MSSE Cartridge, LEAK Delta 70 Amplifier,
2 Wharfedale Dovedale Speakers 229-96 167-90

CO M P LETE H I-FI SYSTEM s Completely wired mounted and ready for use

PHILIPS RH 802 Stereo Tuner/Amp./player. 2 x 15
watts LW/MW1/MW2/SW/FM. GP400 magnetic
cartridge, speakers extra 155-00 118-95

PHILIPS RH 811 System, Stereo Tuner/Amp/

FERGUSON 3451 with Radio 096-80 75-95 PHILIPS 790 tuner/amp 20 watts RMS per channel.

FIDELITY UA2 Music Master .... 3-50 30-95 FM/MW/LW/SW I&pstereo decoder. Electronic Cassette recorder. Complete with 2 RH411L/S.
UA1 Music Master with Radio.. 100-23 69-95 touch tuning. Goldring GL75 turntable on plinth 17 89:95
Stereo Nine .............ovae. 50 23-00 with cover and G800 magnetic cartridge, fully GARRARD 2025/TC deck with plinth and cover,

GOODMANS Module 80 compact wired. 2 Wharfedale Meiton Il speakers and Sonotone 8TAHC cartridge to suit above.
system FM/35 watts. RMS (Less T 7 267-79 160-90 Sp. Price 12-95

aga oo 65" 125-75 —_ i ¥

HMV 2404, 194-40 145-00 AKAI CR8OT Tuner/amp with B-track recorder. LI[‘J,‘;:,’: ?—‘{,’,’,ﬁ?b]';",,'Ji;ﬁ'"s"rff,e,gaulm-'?'g:r«“n?ﬂ'gﬁﬁ

HMV 2451 115-85  89:95 McDONALD MP60 turntable including plinth,  pair of Linton Mk. || Speakers .. 143-50 101-58

HMV 2452 .. 66-00 48-95 cover and G800 cartridge fully wired. 2 Wharfedale

HMV 2450 wi 130-60 $8-95 Linton MKII 8peakers .......... 230-85 144-50 AMSTRAD 1.C. 2000 integrated circuit 20 watts

48-25 37-95 RMS into 8 ohms per channel amp. McDonald
9550 7495 GARRARD AP76 with base cover and Shure M55E MP60 turntable with_plinth cover and Goldring
73-00 56-95 cartridge. Arena 2600 AM/FM and SW Tuner/Amp G800 Magnetic cart. Fully wired  114-95  74-25
73-95 5695 and 2 Goodmans Havant speakers 214-95 138-15  AMSTRAD 8000 Mk. Il Amplifier, 7 watts RMS per

McDONALD MP60 complete with
base, cover and Goldring G800
cartridge, Amstrad 2000
amplifler, 2 Wharfedale Denton

PYE Black Box u

GOODMANS Module 80 Tuner/Amplifier, Garrard
AP76 Turntable with Goldring GBOO Cartridge and
2 Good Havant S kers .. 192-97 135-65

channel, McDonald MP60 turntable with plinth,
cover and Goldring G800 Magnetic cartridge. Fully
wired, and pair of Amstrad 138 13”7 x 8" twin
cone teak finish Speakers 86-95 49-40

LEAK Delta 30 amp In teak case, 15 watts RMS
per channel. Garrard AP76 transcription deck
with plinth, cover and G800 magnetic cartridge.

GOLDRING 705P Turntable, fully wired complete
with Goldring 850 cartridge. Amstrad stereo 8000
amplifier and 2 Amstrad 138 13° X 8° twin cone

(Cartridges 20p) OR, IF SECURICOR DELIVERY REQUIRED ADD £1-75 ONLY.

M .
PH . {fully wired. 2 Ditton 15 speakers 189-36 129-60 Speakers ..........iiceieiaaann 79-95 40-85
PHILIPS 808 ...... q
PHILIPS GF824 g A . . . . s
gn:t:gg ggg o . . FREE Technical Advisory Service. If in doubt ask usl Price list on request.
PHILIPS 835" . . Comet guarantees that all prices quoted are genulne. All ltems offered avallable at these prices
PHILIPS 836 . o at the time this Issue closed for press. Add 75p for postage, packing and insurance on all orders
2750 21-95

RIGONDA Party Time ......
STEEPLETONE stereo system

TOMET HIGH FIDELITY DISCOUNT WAREHOUSES
-

OPEN DAILY TD THE
PUBLIC FROM
%am-8pm Monday
9am-7pm Tuesday
9am-8pm

Wednesday
9am-8pm Thursday
9am-8pm Friday
$am-5.30pm Saturday

Make cheques, Money Orders payable to "COMET".

Dept. PW BIRMINGHAM: Heeley Road, Selly Oak B29 6EY. Te/.: 021-472 6181,

Dept. PW BIRMINGHAM: Tivoli Shopping Centre, 1570-1572 Coventry Ro
Tel.: 021-706 0634.

Dept. PW EDINBURGH: 1 Newhaven Road EH6 5QX. Tel.: 55¢ 8501 (5 lines).

Dept. PW HULL: Reservoir Road, Clough Road HU6 7QD. Tel.: 46441 (6 lines)

Dept. PW LEEDS: 78 Armley Road LS12 2EF. Tel.: Leeds 40551 ( 10 lines).

Dept. PW STOCKTON: Teesway, Portrack Lane, Teesslde TS18 2RH. Tel.: 66132/65215.

Dept. PW ROCHDALE: Corner of Well I'th’ Lane and Queensway. Tel.: 50606.

Dept. PW LEICESTER: Syston Street. Te/. : 0533 52236.

Dept. PW SHEFFIELD: The Mill, 1 Loxley Rd., Ma

wwWw americanradiehistorv com

ad, Yardley.

Iin Bridge, 56 4TN. Tel. : 0742 341721/6.

A d
SECURICOR wimn 72 houn.
{Add £1.75 only for Securicor delivery)
ALL GOODS FULLY INSURED AGAINST
LOSS OR DAMAGE WHILST IN TRANSIT
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electronics
reall
m Mastered

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

A

no previous knowledge
no unnecessary theory
no ‘‘maths”

BUILD, SEE AND LEARN

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

r S et SR SR . o o T e
1/ BUILD AN 2/ READ, DRAW

 OSCILLOSCOPE AND UNDERSTAND 2

) CIRCUIT DIAGRAMS &

You learn how to build 1T 1 i

an oscilloscope which = B

remains your property. i e

With it, you will become

familiar with all the s i

components used in as used currently in the |

RAPY electronics. various fields of electronics. g

‘:5\:3&&& e = e 2 &e;&‘»w&e\w»&&&&%a« %«&»s _as»»% i = o ’_.-.‘__w
A 13/ CARRY ouT valve experiments, transistor experiments I:aiflynTjwnditg:arﬁgu;f:cm)lln‘f::atl))le :"y°2° to
L i f f _ I Yy modern,
o OVER amplifiers, oscillators. signal tracer, pho practical and visual method—no maths, and

S 40 EXPERIMENTS to electric circuit, computer circuit, basic o b k

3 radio receiver, electronic switch, simple g m",“m“T °f4t| eory—no previous knowledge

| ON BASIC ELECTRONIC ransmiter o ¢ sperments g c eper.  *001e0 il o erble anyoe o uncer
ments, simple counter, time delay circuit, - f

CIRCUITS & SEE HOW P J types of electronic equipment, radio and TV

- | THEY WORK, including : servicing procedures. receivers, etc

. = - % 5 = o e = . e e e 7 G e
" . ) e = i G 9 - o - % N W

||

—_----——_—-———--———————--———_—_—-—_—_---
| POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, |
I for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: I
l BnocHUnE we do not employ representatives l
NAME BLOCK CAPS

|

l or write if you prefer not to cut page ADDRESS PLEASE wL92 =
—-—-————-------——---—_-—_-—-—---—-—-——_—

special free gift also to all our students
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PRACTICAL

WIRELESS

VOL 48 NO 5

Issue 787

SEPTEMBER 1972

Anyone for Going Back?

ON looking at our front cover this month, readers may
be forgiven for thinking that due to shortage of
material we are having to ransack the archives! We hope
the following words of explanation will dispel any such
unworthy and infamous notions.

First of all, the response to our Going Back feature is
large enough to indicate a real interest in the adolescence
of electronics. Perhaps some people are becoming blasé
about modern technological progress; perhaps the erst-
while mystery and romance has fled the scene; perhaps
the pioneer days are now sufficiently remote in time to
give an aura of the unknown; perhaps—but why go on?

Secondly, wireless, radio, electronics (call it what you
will) is in danger of becoming taken far too seriously by
the amateur, when it should be a relaxation. It should be
fun.

We recently visited the Southampton plant of Mullard
and saw how the integrated circuit designer, having deter-
mined the basic performance requirements and circuit
elements, then enlists the aid of a computer with disc
stores and a graphics unit. He can simulate circuits on the
computer and obtain a readout of predicted performance.

Having found the optimum circuit elements, he then
calls on the computer to provide cost and performance
comparisons using different technologies of manufacture.
The computer then takes the designer’'s rough IC layout
and feeds in his information, using a special ‘language’
calls out transistor types from the computer memory
store. The drawing for the mask is then generated by the
computer.

To check that the circuit is correct, the engineer feeds
his circuit programme into the computer, which examines
the circuit and its geometry. The engineer then asks the
computer to generate a control tape to reproduce the
circuit on a photographically-treated glass plate reticle
ten times up on final circuit size.

As a parallel operation, the computer examines the
logic design of the circuit and is programmed to determine
which test procedures and stimuli are wanted for the
computer-testing of the complete circuit. Chips incorpor-
ating up to 6,000 transistors and all their interconnections
can be designed without making a single error.

For those who boggle at such marvels, we thought it
would be therapeutic to dip into the past and publish
something from the days when wireless was young and
unabashed. Hence the ‘reproduction’ crystal set. It should
even please the transistor men who have been lambasting
the valve lovers—after all, it /s solidstate!

W. N. STEVENS—Editor
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©IPC Magazines Limited 1972, Copyright in all drawings, photographs and articles published In *'Practical Wireless’ is fully protected, and reproduction or imltations in
whole or in part are expressly forbidden. All reasonable precautions are taken by ''Practical Wireless" to ensure that the advice and data given to readers are reliable.
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'NEWS...

Philips Audio

Philips announce the RHS811, a
tuner/amplifier/cassette recorder
with built-in DNL—the first to
include this feature.

The amplifier is rated at 2X10
watts (music) into 4 ohms, with
a signal to noise ratio of better
than 50dB. Inputs are provided
for gram, microphone and ex-
ternal recorder. The tuner in-

cludes long, two medium, short
and f.m. wavebands. Decoder and
stereo signal lamp are built-in as
is a.f.c. Wavebands are selected
by recessed push buttons located
beneath the fascia. Stations are
selected through a large diameter
control to the right of the fascia.

Push buttons on the top of the
cabinet control the stereo cassette
recorder which is linked inter-
nally for trouble-free direct re-
cording in stereo or mono. The
cassette unit incorporates auto-
matic recording level, pause cqn-

trol, cassette eject control and 3
digit counter. The RH811 is
finished in walnut and matt
chrome and will be supplied with
matching RH411 speakers. Retail
price is £125.

Also announced is the N2506:
a sophisticated high specification
mains stereo cassette deck with
built in Dynamic Noise Limiter.
The DNL is Philips special elec-
tronic circuit for reducing the hiss
content of a signal—especially
noticeable in soft passages of
music. The DNL facility is switch-
able. Recommended retail price
£60.

Audio Modules

A new middle of the road range
of audio preamplifier and mixer
modules have been produced by
Partridge Electronics, who until
recently specialised in the manu-
facture of audio mixers to cus-
tomers own individual require-
ments. They have now produced
a range of units to provide a
flexible and economical method
of constructing small or large
mixers. The majority of these
are available in kit form, or
fully assembled and tested. Most
items use a standard panel of 16
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gauge anodised aluminium, with
black lettering, size 50X 150m/m.
A free fourteen page catalogue
is available on receipt of 5p for
posting and packing, on applica-
tion to Partridge Electronics, 21/
25 Hart Road, Benfleet, Essex.

Figure it out

West Hyde Developments Limited
introduce a new, small 7X91,X
3l4in.  3LIb. calculator which
multiplies and divides. The arith-
metic can be mixed, i.e. 2+6—3
X5—6+2+4-5=14. The decimal
place can be set with 0 to 7 digits

www americanradiohistory com

to the right and the machine
automatically clears after the
equals sign is pressed. Price is
£99 for 1 off dropping to 2 at £89
and £75 for 10 off.

Features include 16 digits and
a constant factor, 6 months
guarantee, Pandicon display tubes
(Mullard), 6 LSI chips, 1 1.C., Plug
in printed circuit board, Plug in
keyboard (gold plated connectors),
Tobicons available on sale or re-
turn, West Hyde Developments
Ltd., Ryefield Crescent, North-
wood Hills, Middlesex, HA6 1NN.

Tape Q and A

The second edition of Heinz
Ritter’s 120-page book, “Tape
Questions & Tape Answers” is
now available from the Audio/
Video Tapes Division of BASF
UK Ltd.

The book contains useful hints
and tips on all aspects of tape
recording and costs only 40p.

P.O. Box 473, Knightsbridge
House, 197 Knightbridge, London,
S.W.7.
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NEWS...

Amiron kits

Amtron, the Italian electronics
company recently sent us some
samples of their range of con-
struction Kkits. As yet, the com-
pany have not appointed a sole
agent and all enquiries should
be made to Box 102, Advertise-
ment Dept., Practical Wireless,
Fleetway House, Farringdon
Street, London, EC4A 4AD.

The kits are packed in “bubble
packs” and contain all the com-
ponents right down to the last
nut and bolt and in many cases
a printed circuit board.

The Twilight Switch (shown)
circuit contains a photo-electric
cell, two transistors, two diodes
and can switch up to 1kW using
a relay. The unit is activated by
a wide range of light intensities
and the action is reversible, It can
be set to operate at pre-deter-
mined light intensities as light
falls or increases, making it ideal
for switching on a household
light at dusk when the owners
are out or away on holiday.

Power source is 220-240V a.c.

The other unit illustrated is a
27MHz Radio Control Receiver,
designated UK 345. This is a
superhet employing four high-
gain, low-noise transistors and
one detector diode. The oscillator
is crystal controlled. Supply vol-
tage is 6V and current consump-
tion SmA.

Primaxa gun

S. Kempner Ltd. announce their
Primax and Primaxa soldering
guns. Full heating is obtained
six seconds after the “on” switch
is depressed and twin spotlights
mounted in the gun enable the
user to get ““‘a bit of light on the
subject”. The special alloy tip
never needs retinning and the
unit is guaranteed for 12 months
(except tips and bulbs). Replace-
ment tips are available for dif-
ferent soldering jobs and two
models of gun are available: the
60W model which retails at £5-40
and the 100W model priced at
£7. Postage and packing on each
solder gun is 25p. Further details
and soldering guns are available
from S. Kempner Limited, 421
High Road, London, N.I2. Tel
01-346 6222.

Zela windings

Zeta Windings Ltd. inform us
that they can undertake to manu-
facture and design iron/ferrite
cored transformers for any appli-
cation that constructors may re-
quire for the development of their
circuitry. They will also make
them for P.W. projects and they
are available by type number via:
Tidman Mail Order, 236 Sandy-
combe Road, Richmond; H. L.
Smith, 287 Edgware Road,
London, W.2 or (callers only)
Zeta Windings Ltd., 26 All Saints
Road, London, W.11.

Other services provided by
Zeta Windings are their rewind-
ing of one-off prototype facilities
on all kinds of transformers, and
their rewind and prototype ser-
vice which takes about 3 to 5 days.

The ‘“‘voice”

In a recent experiment, Bell
Laboratories and the Western
Electric Company gave <a com-
puter a “voice” so it could speak
instructions helpful to production-
line workers assembling complex
communications equipment.

Previously, computers had been
used to calculate efficient wiring
instructions, and to print them
in typewritten form. To get the
instructions into a spoken form
_so the assembler need not di-
vert eyes or hands from the job—
they were read aloud by a human
announcer, and recorded, checked
and corrected by technicians. Fre-
quent changes in the complex
wire lists meant frequent re-
recording and re-checking.

In the recent experiment, the
human steps were bypassed, and
the computer made to ‘“speak”
the wiring instructions directly to
an automatic recorder, which
were then tested on the produc-
tion line by an assembler of tele-
phone crossbar switching equip-
ment.

“Black ... three ... thirty-one
A ...terminal strip...four A...
valve socket,” the recording said,
to “tell” the assembler informa-
tion abou! wire colour, length,
and connection points. Using a
cassette tape player with a foot
pedal for control, she could start
or stop the recorded voice dur-
ing any of 58 steps involved.
Assembly of each crossbar unit
takes about 15 minutes.

Bell Labs engineers have been
doing research on computer-
generated “speech” because this
is one way to make the computer
respond in human terms.

L1

Amtron Kits
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Next November the British
Broadcasting Corporation will
be commemorating the first
broadcasts, made in 1922, by
the original British Broadcast-
ing Company. We thought that
readers might be interested in
listening to these 50th anniver-
sary programmes on a repro-
duction crystal set, typical of
receivers in use in those early
days.

in many homes, and this project is a reproduction

of such a receiver. Variable capacitors were
available for tuning, but their cost often resulted in
some other means of tuning such as tapped coils,
coils with sliding contacts bearing on the turns and
swinging coils where mutual coupling (and hence the
inductance and resonant frequency) could be
adjusted.

In addition to the headphones, such receivers
required only a few components such as terminals, a
detector crystal and “catswhisker”, wire to wind the
coils, an insulated board or panel and a few small
parts such as bolts and brackets to make a detector
assembly.

The receiver shown here is something of a novelty,
and sure to arouse interest when it is seen.

IN the early days of radio crystal sets were used

COILS

These are a flat type quite popular in the early
days, and wound with 26 s.w.g. cotton-covered wire.
Actually, any silk covered or enamelled wire, from
30 s.w.g. to 24 s.w.g., is suitable. If heavier wire is
used then larger discs will be required.

Each disc is about 4in. in diameter, and can be
stout cardboard or thin paxolin sheet. Seven slots,
each about lgin. wide, are cut about lin. deep.

Pass the wire through two small holes, and wind
in and out of each slot in turn, as winding progresses.
This results in half the turns lying on one face of the
disc, and half on the other face, crossing over in the
slots. Each coil has about 40 turns, the wire being
finally anchored through two small holes, leaving the
ends long enough to reach to the terminals.

With such a circuit, the parallel capacitance is
mainly due to that of the aerial and earth. As a
matter of interest, “tuning” coverage was tested with
a signal generator, and was 1300-1700kHz with a
25pF aerial/earth system, 850-1100kHz with 100pF,
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and 550-750kHz with the aerial/earth placing about
250pF across the receiver.

With such a receiver it was quite usual to adjust
the number of turns to suit the aerial, or wavelength
of local stations.

One coil is fixed on a small bracket. The other is
bolted to a strip of material about 1in. long, secured
to a threaded rod by lock-nuts. The rod runs in two
brackets, and is rotated by a large terminal head or
small knob. “Tuning” is accomplished by swinging
one coil over the other thus varying the effective
inductance.

The base is varnished plywood or ebonite or
paxolin about 6X6in. Strips raise it about 3in. to
clear the terminals projecting underneath.

DETECTOR

A strip of brass about 1X3in. (from an old lamp
battery) is bolted to hold the crystal firmly, a corner
or point on the latter projecting up through a hole

in the strip.
Y } .
g .
1
sha
1T
]
| SR
L

It could hardly be more simple! The suggested additional 'condenser’

shown dotted can be about 1000pF. It will be cheaper to buy It rather

than to follow the method described In the text for making a 'con-
denser’ |
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A 11in. bolt with spacers holds a similar strip
about 1%4in. long to which the catswhisker is
soldered. Above this strip is a stouter strip of metal,
and a screw or terminal head runs through a
threaded hole in this, or through a nut soldered to it.
Turning this screw or terminal adjusts pressure of
the catswhisker on the crystal.

lper Cats &
! Sy whisker

Aerial

This drawing, showing the constructional details of the crystal set,
should not be difficult to follow.

The catswhisker is made by winding about 1lain.
of copper, tinned-copper or brass wire, about
34 s.w.g., on a small drill about 1zin. diameter, and
then stretching the winding slightly. These bygone
detectors used wonderful combinations of crystals
and even gold-tipped whiskers, all of which appeared
to give about the same result. There is great room
for experiment here, using various kinds of wire, or
soldering the crystal (use Woods metal) or packing
it with metal foil. All these trials will probably give
a detector of about equal efficiency to that shown,
which is about the same as a modern crystal-diode,
when a sensitive spot on the crystal has been found.

AERIAL AND EARTH

The aerial ought to be at least 25ft long, and
preferably over 50ft. Maximum range is usually
considered to be about 25 to 150 miles frem a major
transmitter, anything over about 50 miles generally
needing some 50-100ft or so of outside aerial, 20ft
or more high.

The earth lead runs to a metal spike or other
earth rod in damp soil. With a 180ft aerial ample
volume was obtained by the author some 25 miles
from a transmitter. No earth was used but the earth
is usually desirable.

The headphones ought to be good-quality, sensitive
headsets of about 5000 to 2,000Q) resistance, so as to
give best volume with the rather limited output of
the crystal set. Strictly speaking, a capacitor of about
1,000pF should be connected across the headphones
but it was not always fitted in the early days. A
description of how to make such a “telephone con-
denser” appeared in ‘“Amateur Wireless” in 1922.

“The telephone condenser is made up of twenty-
five small sheets of tinfoil measuring 1%sin. by 34in.
with a small strip left at one corner to make a lug.
It is built up by placing the strips of tinfoil, with
strips of waxed paper in between, with the lugs
alternately at one end and then at the other. When
the condenser has been built up the ends of the
tinfoil should be carefully soldered together by
means of a blob of solder, two pieces of cardboard
being placed either side of the condenser and a
length of linen tape wound round to keep the whole
together. The condenser should then be immersed
in molten paraffin and allowed to set in a solid
block.”

The “components list” is short and sweet! One
galena crystal (ref. X6), four 4BA brass terminals,
20z. reel of 26 s.w.g. enamelled wire and a length of
4BA brass studding, all of which are obtainable from
Home Radio (Mitcham) as a “kit” for 96p which
includes post and packing. [ |

SEPTEMBER ISSUE

SIMPLE CROSSHATCH AND DOT
GENERATOR

Constructional details for this essential item of
colour TV servicing equipment. The instrument is
cheap enough to be of interest to enthusiasts for
do-it-yourself convergence adjustments. Notable
features of the new design are: a choice of four
patterns; miniature size made possible by the use
of TTL MSI integrated circuits; sync amplifier for
stability; suitability for use with any 625-line set
with only two easy connections

TV NOISE FIGURES

Noise factor, signal-to-noise ratio, front-end noise,
aerial noise, valve and transistor noise—are you
sure of yourself in this important area? If not read
Gordon J. King's clear presentation of the subject
this month. The usable sensitivity of a television
receiver is dictated by its noise performance so this
is a subject of practical importance—especially for
fringe area reception. The article shows how a
decision can be made on the type of aerial required
and the improvement that can be expected by using
an aerial preamplifier.

COLOUR RECEIVER

This month the timebase board—complete sync,
field timebase and line oscillator circuits plus the
line output stage with the exception of the line out-
put transformer assembly. With board layout.

SERVICE NOTEBOOK
More items from G. R. Wilding’s day-to-day experi-
ences of TV fault conditions.

PLUS ALL THE REGULAR FEATURES

ON SALE AUGUST 21
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TRANSINITTER

for 2 metret
PART 1 F.G.RAYER G30GR

HERE is quite a lot of interest in 144MHz

I equipment, especially among the Amateur Class

B licencees who are permitted to transmit on
144MHz and above. Apart from this, some of the
advantages of the use of this band may be noted.
There is considerable frequency space, the 2-metre
band being 2MHz wide, from 144 to 146MHz. A large
space for an aerial is not necessary, aerials for
144MHz usually being single-mast affairs resembling
those used for TV purposes. Many stations use low
power, in the 10 to 15 watt region, and crystal
control of the transmitter is quite usual, which
makes the equipment relatively simple to build and
operate. There is also a very good chance of clear,
solid QSO’s, free of all the interference that makes
160m or 80m so uncomfortable.

The transmitter described here runs about 10
watts input, so it can be run from a power supply
and modulator such as may already be in use on a
160m transmitter., If the inductors are made and
adjusted as described, it will be found virtually
impossible to make the transmitter operate outside
the permitted band.

CIRCUIT

Fig. 1 shows the complete transmitter circuit which
uses four valves. Opcration of the various stages
will probably be more clearly understood if they are
dealt with separately.

V1 Oscillator. This is a simple crystal oscillator
using a 6C4 in which L1 is tuned to the same
frequency as the crystal, approximately 8MHz, and
V1 cannot be made to work on any other frequency.
The test point TP1 allows the grid current of V2,
produced by grid rectification of r.f. from V1, to be
measured, to facilitate the initial tuning of L1.

V2 Tripler. The 6BH6 receives input at 8MHz, and
triples this to 24MHz, to which L2 is tuned. Point
TP2 allows a meter to indicate grid current of the
following stage, as an aid to the initial tuning of L2.
The wrong multiple, if selected by L2, would be
16MHz or 32MHz, and these frequencies, which would
result in incorrect operation cannot be tuned by L2.

V3 Tripler-Driver. This is a double beam tetrode
QQVO3-10. The first section receives drive at 24MHz
and triples to 72MHz, to which frequency L3 and
L4 are tuned. Grid current of the following section
of this valve can be monitored at TP3. L3/L4 cannot
be tuned to a wrong harmonic.

The second half of V3 receives drive at 72MHz
from L4, and doubles to 144MHz, to which L5 is
tuned. Trimmer TC1 aids in balancing the centre-
tapped circuit L5.

V4 Power Amplifier. L6 is tuned to 144MHz and
grid current of the QQVO03-10 develops about 30-60V
bias across R14. The switch Sla/b allows grid current
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to be monitored, which is essential. For grid current
indications, the SmA meter reads directly.

Cathode current for V4 flows through R19. With
the meter switch in the second position, R20 is in
series, and the meter reads 0-0-5V, which corresponds
to a full-scale deflection of 50mA, so that the cathode
current of V4 can be measured.

A separate h.t. connection is provided for V4, so
that modulation can be applied for speech trans-
mission. This type of valve does not need neutralising
although acting as a straight-through 144MHz
amplifier. L7 is tuned to 144MHz, and output is
from the link coupling L8, TC2 allowing adjustment
of loading. The transmitter will work directly into
a co-axial feeder to a dipole or similar aerial.

With a 280V supply for the early stages, it was
found quite easy to obtain more grid drive than was
required. Running the p.a. with about 10 watts d.c.
input will light a 6 watt lamp used as a dummy load
very well, so a good level of efficiency is obtained.

INDUCTORS

L1 and L2 are wound on 17g X 4in. dia. formers and
L3 and L4 on a single 23;Xldia. former. The
formers fit in 3%in. square screening cans and are
mounted by 6BA bolts which pass through lugs on
the cans and into tapped holes provided on the
square bases of the formers. Fig. 2 shows winding
details. To make L1, bare and solder 32 s.w.g.
enamelled wire in the tag used for h.t. Leave lain.
clear space, then wind on 50 turns close wound.
Secure the ends with polystyrene cement or similar
adhesive, clean the wire end and solder it in the A
(anode) tag. The wire ends should slope down clear
of the windings, and clear of the screening can.

If surplus or other formers or cans are used, these
need to be long enough to avoid having the windings
near the chassis or top of the can. It might also be
necessary to make sure that the cores of surplus
coils are suitable for the frequencies involved.

L2 is wound in the same way, and has 15 turns of
24 s.w.g. enamelled wire, close wound.

L3 and L4 each have 5% turns of 24 sw.g.
enamelled wire, close wound. A gap of lgin. is left
between the two coils. Begin winding at G, Fig. 2, and
finish this coil at the bias circuit lead, R11. Then
begin L3 at the h.t. positive end, continuing to wind
in the same direction as for L4, and terminate this
at end A (anode). The long former listed has solder-
ing eyelets, and the wire ends pass down through
these and soldered but not cut off. The leads emerge
as in Fig. 5. They are cleaned and left long enough
to reach the required points. To avoid possible short
circuits pieces of sleeving are put on the pins of
L1 and L2, and the wire ends of L3 and L4. For
easy identification, the wire ends of the latter can
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Fig. 1: Circuit of the 2-metre transmitter which uses 8MHz range crystals in the oscillator stage.
have coloured sleeving, as follows: Black—grid;
Green—bias resistor; Red—h.t.; Yellow—anode.

Place each former in its can with the threaded 531 K
holes matching the lugs, which are bent over. To 24s :a
prevent the cores moving, a piece of a thin elastic ute (=, 527
band can be put into each former, before screwing in 2: o)
the core.

The windings for L3 and L4 may be tuned to
resonance with the cores only using stray circuit
capacitances. If cores are employed, the core material A HT+ RNY o /L4|G
must be good for 72MHz. u Y rogi

i i i Formers 1Z'x X'dia Former 23 x 7 dia

The 144MHz inductors are shown in Fig. 3. L5 and : 8%3a ! %3

with cores with cores

16 are wound with 18 s.w.g. wire, and L7 with 16
s.w.g. wire. Sleeving should be put on the wire for L5
before winding to prevent possible contact with L6.

L5 has five turns wound on a suitable object, such
as a pencil, so that its outside diameter is 0-4in. and
turns are spaced to occupy 0-6in.

L6 has six turns, 0-3in. outside diameter, and is
0-7in. long. L7 is four turns, spaced to occupy 0-5in.,
and its outside diameter is 0-6in. L5 has a centre
tap soldered on the top of the central turn, while L6
and L7 have taps on the bottom of the centre turn.
The loop L8 is a single turn of 16 s.w.g. or similar
wire, placed in sleeving, and with ends shaped to
reach the coaxial socket and loading capacitor.

CHASSIS ASSEMBLY

The chassis and screen across V4 valveholder con-
sists of six “universal chassis” flanged members. The
top, 10 X4in., is prepared for the valveholders etc.
as in Fig. 4. The screened coils need four holes to
clear the pins. two holes for 6BA bolts, and a
central hole under L3/L4 to reach the bottom core.

Fig. 2: Winding details of the coils for the oscillator and multiplier

stages.
R13 | CT. L6 L7
y
LS 2 "C.T

Fig. 3: Construction of the coils for the power amplifier. Put sleeving
on L5 before winding.

A 4 X2in. member is bolted inside each end flange
of the top. The third 4 X2in. member is cut so that it
can be placed across the holder for V4 as in Fig. 5,
clearing tags 4 and 5 (heater). It is bolted to the top
at the valveholder.

The 10 X 2in. front member has the top flange cut
off, and takes the meter and 2-way switch in the
positions shown in Fig. 5. It is bolted to the chassis
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top, both ends, and the screen. The back is fitted in
the same way.

It is best to prepare the front and back but leave
them off until most of the wiring is completed.

WIRING

Fig. 5 shows wiring and other details. All by-pass
capacitors, and particularly Cl10 to C19, should be
connected from the various tags to adjacent chassis
tags with the shortest possible leads. Resistors R13,
R14 and R18 are soldered with very short leads from
resistors to centre-taps, and R17 is wired directly to
pin 7 of V4.

Capacitors VCI, VC2, VC3 and TC2 may be fixed
by the spindle bushes, or by bolts. In either case the
rotors are grounded by stout leads to near-by chassis
tags. All r.f. leads in the 144MHz circuits must be
stout and no longer than necessary.

Single tag stand-offs were used to provide anchor
points for R2, R6, R10, etc., and also for the grid
current test points TP1, TP2 and TP3.

@

A 4-way tag strip is bolted as shown, for flexible
supply leads or a 4-way cord. This provides 6-3V,
chassis or common return, h.t. positive, and
modulated h.t. connections to the power supply and
modulator.

CIRCUIT ADJUSTMENTS

When an indication of grid current has been
obtained on the meter this can be used for all
tuning adjustments. However, it is not very likely
that this indication will be obtained immediately, so
it is generally necessary to adjust the stages one at
a time, as described below.

A 6-3V 2A supply is necessary for the heaters. A
250-300V supply at about 60mA is required for the
h.t. for V1, V2 and V3, actual current depending on
the voltage and adjustments. Temporarily leave h.t.
to V4 (Mod.) disconnected.

Crystal. Multiplication is 3X3X2, or 18 times.
Crystals in the region of 8MHz are thus necessary. To

6:3V — HT+ MOD.(HT+)
f AL —7 RS =
o oMC
MC MC
Crystal TP1 TP2
C12
C3 R CO nIR
v1° c |3 7
21 4 ;
MC va.z CH
7§ ] MC#
R (& o g‘
> REESTP3
mMcd Oy S| 2 SICERR
oL ® Al
\
R2 R6
r‘C—@“ - Screen
— @
Meter - I CKG201
switch ©[51a MC Meter
gt
Cathode Grid

Fig. §: Wiring underneath the chassis. Stand-off insulators are used for the test points TP1, 2, 3 and to support resistors R2,6 and 10.

400

www americanradiohictorvy com


www.americanradiohistory.com

% components list

- Resistors

Rt 33%kQ iW RS 1kQ3W  R15  1kQ #W
R2 1kQ W R9  82kaiW  R16 3%kQ 1W
R3 100kQ 3W R10 1kQ 3W  R17 470 W
R4 1kQ W R11 82kQ 3W  R18 470 W
R5 120ka #W R12 1k 3W  R19 100 W
R6 1kQ 4W  R13 3300 3W  R20 100Q W
R7 100kQ W R14 33ka IW

Capacitors
C1 1000pF 350V disc C10 1000pF 350V disc
C2 22pF SM C11 0-01uF 350V disc
C3 0-01uF 12V disc C12 0-01uF 12V disc
C4 100pF SM C13 0-01uF 350V disc

C5 1000pF 350V disc
C6 0-01uF 350V disc
C7  22pF SM

Cc8  22pF SM

C9 0-01uF 12V disc

C14 1000pF 350V disc
C15 0-01uF 12V disc
C16 1800pF 1kV disc
C17 1800pF 1kV.disc
C18 2000pF 350V disc

VC1-VC2 25-+-25pF butterfly capacitor (Jackson
type C713 (0-015” gap)

VC3 12-+12pF butterfly capacitor (Jackson type
C713 (0-045” gap)

TC1 6pF tubular trimmer (Home Radio VC88B)
TC2 35pF pre-set air spaced

Valves
V1 6C4 V3 QQVO03-10
V2 6BH6 V4 QQVO3-10
Chassis

uUniversal chassis" flanged members,
10 x 4in. type CUS58A (1), 10 x 2in. type CU139 (2),
4 x 2in. type CU133 (3) (Home Radio)

Miscellaneous

M1, 5mA miniature panel meter. Valveholders
B7G, skirted with screening cans (2) BSA (2).
Sta-b, 2 pole 2 way slide switch. Crystal 8MHz
(see text) and holder. Coil formers type CR14 (2),
CR16 (1), screening cans CR15 (2), CR17 (1).
Cores type CR19 (4) (Home Radio). Tag strip,
stand-off insulators etc.

find the output frequency with a given crystal,
multiply the crystal frequency by 18. Alternatively,
to obtain a crystal to operate on a particular
frequency, divide the wanted frequency by 18.

Oscillator. A suitable tool to adjust the coil cores
can be made by filing flats on the end of a plastic
knitting needle. Clip a multi-range meter or other
suitable instrument from tag TP1 to chassis. A SmA
or similar range is suitable. Or if a voltage range is
used, 1V will indicate about 1mA, and so on.

Rotate the core of L1 for nearly maximum grid
current at TP1l. Do not tune L1 exactly for peak
current, or it will be found that the crystal oscillator
will not start, when switched on. This is usual with
this type of oscillator.

Tripler V2. Transfer the meter to TP2 and adjust
the core of L2 for best grid current.

Tripler-Driver V3. Transfer the negative meter
lead to TP3 and rotate the cores of L3 and L4 for
best grid current. These are quite critical, and
interact to some extent.

Power Amplifier. Sla/S1b should be set to read
grid current. Slowly rotate VC1 and VC2 for best
grid current. When a reading is obtained, the test-

View underneath the chassis. The vertical screen isolates the input
and output circuits of the p.a.

meter can be unclipped, and cores L1 to L4 can be
touched up, as necessary.

Should a peak in grid current arise with VC2 fully
open, slightly stretch L6, and re-adjust VC2. On the
other hand, if VC2 is fully closed, press the turns of
L6 a little closer together. This also applies to L5
and L7.

Unscrew TC1, and peak grid current with VCI
Slowly screw down TC1 meanwhile re-adjusting VC1
for best grid current. This will give a peak somewhere
the middle setting of TC1, but is not critical.

Final grid current can be adjusted by varying the
spacing between L5 and L6, and anything around
about 1-5mA is suitable.

It is best to make the first output test into a lamp
load. This can be a 12V 6W bulb, connected to a
co-axial plug to connect to the output socket.

Open TC2 to minimum capacity and switch the
meter to read cathode current. Provide about 300V
or so at the “Mod” connection. Rotate VC3 for a dip
in cathode current, which should cause the bulb to
light. The meter can then be returned to “Grid” and
V(2 readjusted (also possibly VC1).

LOADING

The loading of V4, and thus the final current
drawn when VC3 is tuned to resonance, is adjusted
by rotating TC2, and if necessary moving L8 in or
out of the coil L7.

Maximum listed ratings for the QQVO03-10 are
300V for anode and 175V for the screen grid, with
an anode current of 76mA (d.c. input 22W), 3mA
grid current, resulting in an output of about 14W.
The power supply and modulator used was more
suitable for about 40mA at 280-290V or an input of
about 12W. Screen-grid current is about 3mA, and
the meter fitted shows the total cathode current,
anode current alone being a little less. If the meter
is to read 0-100mA, for larger inputs, R20 should be
200Q.

The modulator should be able to furnish at least
one half of the input to V4 in watts—say S5W for
10W input to V4. A 12AX7 followed by a single
6BW6, as a Class-A modulator (as used for a 160m
transmitter) was found to work well with an input of
up to about 10 watts to V4.

Next month we shall describe a power supply and
modulator for use with this transmitter. It can also
be used as a conventional audio amplifier or as a
power supply for a higher powered transmitter.
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1 [Fauto
f___;___pqn.!fmli LIGHT

LTHOUGH the . regulations regarding the
A lighting of cars after dark have recently

been relaxed, there are many areas and
situations where parking lights are still required.
If your car has to display lights regularly, it is a
chore having to go out to turn them on—and there
is always the risk of forgetting to do this.

For quite a small cost (only about £1-25), it is a
simple matter to arrange for a parking light to come
on automatically when the light level falls below a
certain level and to switch itself off at daybreak.
This obviously conserves the battery, especially
during the winter (with the long nights), the time
when the battery needs to be in peak condition.
Such a device is especially useful when the car is
used only occasionally.

Lamp

THE CIRCUIT

The circuit shown in Fig. 1 is
suitable for cars with either a nega-
tive or positive chassis with appro-
priate modifications. The circuit
makes use of an LDR (light depen-
dent resistor) and the type 741
operational amplifier IC. The latter
is an extremely useful and well
protected differential  amplifier
which is available for as little as
34p—low enough to promote
serious consideration in simple cir-
cuits such as this. The main
features of the circuit are the low
cost, already mentioned, and the
low current drain in the standby
position; in daylight the current
drain is only about 2-5mA.

The positive earth circuit functions as follows:
R3 and R4 fix the non-inverting input of the IC to
a potential of about —6V. This is slightly modified
by the positive feedback action of R5, but only by
a fraction of a volt. VRI is set so that at lighting-up
time the potential of the inverting input, going
negative with falling light levels, is just passing
through —6V. This causes the inverting input to
become negative with respect to the non-inverting
input, which in turn causes the output potential to
change from about —10V to about —2V. The values
of R6 and R7 are selected so that when the output
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Fig. 1: The circuit for both positive and negative chassis cars. Where
there is a variation, +ve details are in a squared box, —ve details in
an oblong box.

changes over this range, the transistor is switched
from completely off to fully on, causing the bulb in
the collector to light.

The purpose of the positive feedback aotion of R5
is to prevent possible oscillation and to ensure that
the switching action is fast enough to prevent des-
truotion of the transistor which can only handle the
current in fully on or fully off states.

The negative earth circuit functions in exactly the
same way but the transistor type needs to be changed
and the voltages reversed.

Spot
e B e
Q'é: rL oe 13 e [ DR
- E E I 2h
o |43 4 b e o
il I 5 oh
1 i 9
P = | | T BE

—ve

Fig. 2: Component layout on Veroboard. Note that for negative chassis
cars R2 and R3 reverse notation but, as they are of the same value,
no circuit changes are necessary.

Remove copper V€
tor —ve earth cars only

CONSTRUCTION

A suggested layout on Veroboard is given in Fig.
2, with the changes from wone chassis potential to
another given. This circuit can be mounted any-
where in the car but the LDR has obviously got
to face through the window. It should not face the
parking light; if it does the unit will “oscillate” as
the circuit cannot differentiate between the light it
is meant to switch on and daylight! [ ]
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Why take the risk?

of damage to expensive
transistors and integrated
circuits, when soldering?
Use Antex low-leakage
solderingirons

MOdel CCN 220 volts or 240 volts

The 15 watt miniature model CCN.
) also has negligible leakage.
Test voltage 4000v. A.C.
Totally enclosed element in
ceramic shaft. Fitted
long-tife iron-coated bit 3/32"
4 other bits available
1/8", 3/16” 1/4"" and 1/16”

PRICE: £1.80 (rec. retail)

[~z Model X25 \ )

The leakage 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 conventionalty
made 40 and 60 watt soldering irons, b
due to its unique construction advantages.

Fitted long-life iron-coated bit 1/8”".

2 other bits available 3/32'' and 3/16". OR Fitted with triple-coated,
Totally enclosed element in ceramic PRICE: £1.75 (rec. retail) tiron, nickel and =
and steel shaft Bits do not “‘freeze” Suitable for production work Chromium) bit 1/8
and can easily be removed and as a general purpose iron PRICE: £1.95 (rec. retail)
A SELECTION OF OTHER SOLDERING EQUIPMENT.

MODEL 3 contains 15 Watt miniature iron fitted

C,
ww SK.1 KIT A with 3/16" bit, 2 spare bits 65/32"

MODEL CN and 3/32°", heat sink, solder, stand

Miniature 15 watt soldering iron fitted 3/32" iron- and “"How to Solder booklet:

PRICE £2.75

coated bit. Many other bits available from 1/16" to T o w
e T v

3/16". Voltages 240, 220, 110,50 or 24

PRICE: £1.70 (rec. retail) gt MODEL SK.2 KIT i )('f\ X*V' e i
contains 16 Watt o Iy

:\\/I/IODtEl; $5NZ o ol  on fitted with nickel miniature iron fitted with 3/16" bit,

iniatur watt soldering iron fi with nicke 5 a0 .
plated bit 3/32”. Voltages 240 or 220. spare bits 5/32 aaga?/j’gk
PRICE. £1.70 {(rec. retail) o solder and

booklet”"How :
p— to Solder”
e PRICE £2.40
MODEL
MODEL G _ ) o MES.KIT Battery-operated 12v. 26 watt
18 Watt miniature iron, fitted with long life iron- . iron fitted with 15’ lead and 2 heavy clips
‘Ig’oétlléijltE:%l/BB% '(r\ésltfg:;if)‘m' 220 or 110. i - for connection to car battery. Packed in strong
Bl o == “blastic wallet with bookiet “"How to Solder.” PRICE £1.95
[:] Please send the ANTEX | enclose cheque/P.0./Cash
colour catalogue. (Giro No. 2581000}
[:] Please send the following:
rom radio or eiectrical dealers,
car accessory shops or, NAME
case of difficuity direct from - ADDRESS
el

ANTEX LTD. FREEPOST
10 stamp required) Plymouth

\
\\PL1 1BR Tel 075267377 va
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Bilently driven by a shaded pole

Mycalex motor. Compact, powerful

and quiet running with aluminium

impeller (outlet 5} x 1). Mains 'Eu
voltage. PLUS matching heater unit

with spiral element. May be switched

for 500 or 1,000 watts. PRICE ONLY P. & P. 40p
SYNCHRONOUS /=",
AUTO-RESET /<& Vi

By LONDEX LIMITED
Type IMP Mk, 2. Brand New and Boxed. These weil
known timera are already in world-wide use and are
perfect for Industrial Electronic Timing. Research and
for all machine control timing problems. Repetitive
accuracy better than 0-5% of tull scale setting. Two or
n;ore can be interconnected to give control of a series
of processes, 230/250v. 50Hz, also
available 60Hz. 15 minutes tul OUR PRICE
scale, 15 secs. per division. Driven N

by self-starting syne. motor. Con- ONLY

tact rating 5 amp at 250v, a.c. In-
corporates solenoid operated clutch

Also, lever actuated micro switches.

Normal price probably in excess of - Eu

£16. Complete with multi-pin con-
nector as illustrated.

& L

~LINDAIR (ELECTRO-TECH

SEEN THIS ? |

This is the only way way we could illustrate this

fabulous item.
N o R PL Ex glass copper-clad laminate.
Finest quality with Woven
Glass base of Epoxy-resin. Excellent mech. and elec.,
conductive properties. Heat Resistant. Ideal for
P.Cs., etc. THIS I8 A SPECIAL PURCHASE AND
ONLY AVAILABLE WHILE BTOCKB LAST.
Bizes: 12" x 127! 24" x 12°; 24" x 24°: FULL
BHEET 43° x 37° (11 sq. ft. ingle sided copper
with ticknesses of /33", 3/aq”, 1/14” 3/3;”, also Double
sided 1/32", 1/16", 333"

PRICE ONLY £1 ver sq. ft. £8 per full sheet.

P. & P. 250 up to 4 sq. ft.
Over 4 sq. ft. (cut sizes only) Post FREE. Full sheets
Post by rail G.B. only £1 one or more sheets.

MICRO-LITES

‘Wondertul engineering—micro minia-
ture incandencent lamp small enough
to pass thbrough the eye of a needlel
1,000°s of uses. Will operate from
the output of a transistor.
Rating: 1-5v, 10-15ma. Size
44 x 1-4mm. dia. Leads
22mm. These fantastic

per doz.

lamps have a lite
£3'2
Freep. & p. |

the famous American fibre.

expectancy of 1,000 brs,
OUR PRICE
NEW AND UNUSED
Postal or carriage charges are lor Great Britain only,
Wo welcome orders from established companies.
educational depts., etc. All orders under 22-50, cash
with order please.

FURTHER BULK PURCHASE
SILVANIA -l
MAGNETIC swiTcH Ji
NOW COMPLETE WITH REFERENCE -l
MAGNET! A magnificently activated switch.
Vacuum sealed in a glass envelope. Silver |'
contacts normally closed, rated 3 amp at |
120v, 1} amp at 240v. 8ize (approx.) 17/;4* long x | |
1° dia. Ideal for Burglar Alarms, Security aystems,
etc., and wherever non-mechanical
switching is required. New Lower
Price, Only £2-10 for 12, £8 for 50
or £1§ for 100 complete with magnet.

PROGRAMMER TIMER
HONEYWELL

A bank ui lo uucro-switches are each independently
operated by 15 pairs of cams which in turn are individu-
ally adjustable to give switching periods of zero to
12 seconds with infinitely variable combinations. A
mains synchronous motor drives the cam shaft at 1 rev.
per 12 geconds (5 R.P.M.). Designed originally for
vending machines at a cost of £15-00

prlus. Many applications where con-
tinuous sequence programnmes are
required, such aa lighting effects etc.
New in original makers cartons. Firat
class value at £5-75 plus 25p P, & P,

LTD=

315 EDGWARE ROAD,

LONDON W2. Tel: 01-262 2251. Open 9 a.m.-6 p.m, MON to SAT

VALVES

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

Speaker Bargains Microphone Bargains
E.M.I.13x8in 3, 8 & 15 OHMS MIC45 ""ACOS" metal case,
PLAIN .. .. . £2-00 crystal hand .. .. .. 95
WITH TWEETER .. .. £2:25| CM 20 Crystal Hand .. -45
TWIN TWEETER ., .. £3-50 | DX166 Dynamic Stick ao 90
8x5in3,8&150HMS .. £1-30 | DX143 Dynamic, cassette-
x_5 Dual Cone 8. OHM type stick .. oo o £1-00
CERAMIC MAGNET .. £2:25 ] MICB0 ''ACOS" stick crystal £%:00
7x4in3 &8 OHMS .. £1:05| CM70 PLANET stick metal,
FANES”8. OHM DUAL CONE £2-50 switch crystal 0o .. £1-45
CELESTION 8” 15.0HM . £2:00 M160 Dynamic uni-dir, bali
GOODMANS 10 x 6 3.0HM.. £1-75 metal .. ap oo .. £373
ADASTRA TOP 20 12”7 25 UD130 50K/600 OHM uni-dir,
WATT 8 or 15.0HM .. £550 ball metat ., ag .. £4-50
BAKER GROUP 25 12”7 25 TW209 LESSON DUAL IMP £5-75
WATT 8 or 15,0HM .. £5'50 | GUITAR MIKE oo . <45
21" 64 OHgI % STERK LAPEL TYPE, crystal -40
KIT-FORM CABINETS TEA h.
(177 10" x 7) with 2 13 x 8 A3
or8” CUT OUT 0q .. _£2'75 R
(PLEASE SPECIFY CUT OUT) ?ﬁt;lolglg':'l\:gvous oveD
POSTAGE 25p per SPEAKER 21000 OHMS/VOLTS " £2.75
Ca'rtn'dqes with standard fittings & ;g'% gnmgwgt;g £§g::
styll 100,000 OHMS/VOLTS WITH
ACOS GPAl/SC  STEREO TRANSISTOR TESTER .. £15-00
COMPATIBLE ag .. £1-05
ACOS GP9 STEREO CER. £1-90 | POSTAGE 17p each.
ACOS GP95 STEREO CRYS. £1-35
9THAC SONOTONE STEREO Styli
CERAMIC (DIAMOND) .. £2-00 | SAPPHIRE — TC8LP, GCB,
ACOS GP67/2C MONO CRYS. -65 GC2, GP65/67, BF40LP,
ACOS GP101 COMP. CRYS, -15 s/STUDIO IBP 00 G ao '30
T o ARTRID DIAMOND as above 0o 40
BOSHACEROSh ﬂ RIDGE D/DIAMOND all popuiar types £1-45
Panel Meters POSTAGE 3p per stylus.
2”7 5Q. B RS o0 £1-50
0-500ma, 0-1ma, 0-10ma, 0-100ma Tapes — ""MYLAR"” base finest
0-500ma, ‘S’ METER quality British made,
POSTAGE 17p each. 5”7 600 ft 36p 5171800 ft  85p
7 900ft  d45p 77 1200 it 85p
Cassettes (Low Noise) 57 1200 it 60p 77 1800 ft 80p
C60 .- 40p Ci2o .. B0p | 537 900t 49p 7" 2400 ft  95p
C90 . 60p 537 1200 ft 55p
POSTAGE 3jp each. POSTAGE 74p each.
Mall Order Department, P.O. Box 470, Manchester M60 4BU.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

SETS !B5 185 1T4, 384, 3V4, DAF9L, DF91, DK9I, DL92, DL94.
Bet of 4 for £1.12. DAF96, DF96, DK96, DL96, 4 for £1.55.
1R -28|30C15 .58 EAF42 .50 EM80 .38 PCF808 -68|UB01 .80
185 -22(30C17 .76 EB91 -10| EM81 +38 | PCL82  -82| UABCE0 .32
1T4 -16|30C18 +58 EBC33 .40/EMS84 <82/ PCL83 -§7)UAF42 .50
384 -26(30F5 .64 EBC4l .64|EM87 .50 PCL84 .-84|UBC4l -45
3V4 -47(30FL1  .65(EBCSl -30|EYs1  .36|PCL85 -38| UBF80 .34
5U4G  .31/30FL12 -69|EBC0 .22|E¥86 .29 PCL86 .38 UBF89 .32
5V4G  .35/30FL14 .68 EBF80 .32|EY87  -29|PCL88 .85 UCC84 .39
5Y3GT -34|30L1 .29 EBF83 -39|EZ40  .43| PCL800 -75|UCCS5 .85
5Z4G  -35/30L15 .57 EBF89 .20|EZ4l 43| PCL8S05 -38|UCF80 .88
6/30L3  -54(30L17 .67 'ECC81 .17|E2Z80  .22| PENA4 -77|UCH42 -58
6AL5S  .11|30P4 .65 ECC82 .20|EZ81 .23 PEN36C .70|UCHS1 .32
6AMG  -13|30PI12 .69 ECC83 -35/E290  -23|PFL200 -52|UCLS2 -3¢
8AQ5  -22/30P19 .65 ECC85 +34|GZ30 34| PL36  .48(UCL83 B
6AT6  .20/30PL1 .60 ECCS04 .54(GZ32 .40/ PL8:  -44|UF4l .52
6AUG  -20|30PL13 .89 ECFS0 .31|GZ34  -48|PL81A -47|UF89 .30
6BA6  .20/30PL14 .85|ECF82 .26|KT41  -77|PL82  .31|UL4l  -88
6BEG  -21|35L6GT -45|ECH35 .55/KT61 .55/ PL83  .83|ULS4  -30
6BJS  .41|35W4 .95 ECH42 59| KT66  .78|PL84  .80| UMB4  -22
6BW7  .52|35Z4GT .25{ECHS81 .20|LN319 .83|PL500 -83|UY41 -89
6F14  -40|50CD6G .68/ ECHB3 .40|LN329 .72|PL504 .63\ UY85 .95
6F23 .68\ AC/VP2 .77|ECHS4 .36|LN339 .63{PM84  .83| VP4B .77
6F25  .53|B349 .85/ ECLBO .35|N78 -87|PXx25  .95|wr7 -43
6J7G  .24|B729  .62|ECL82 .31|p61 40| PY32  .55|277 .28
6K7G  .12|CCH35 .67 ECL86 .35/ PABCS0 -34|PY33  -56| Transistors
6K8G  .17/CY31  .30|EF39  .38|pCgs  -47|PYB1  .25|ACI107 .17
7G -85\ DAF91 .22/EF4l  .60|pcss  -47|PY82  .25|ACl27 .18
6BN7GT .30/ DAF96 .38/ EF80  .23|pc96  -42|PY83  -26|AD1d0 .87
6vea .28 DF91  .18|EF85 .28/ pC97  -36|PY88  .38| AF115  -20
6V6GT -28/DF96  .36|EF86  .30| PCo00 -31|PYS00 -84|AF116 .20
6X4 -23|DH77 .20/ EF89  .26| PCC84 -20(PY801 -84|AF11? .20
6X5GT -28|DK32  .33|EF91  .13|PCCss -23| R1S -30|AF126 .17
10P13 .58/ DK91 .28/ EF92 .80 PCOS8  -38| R20 58/ AF127 .17
12AH8 2.95|DK92 .50 EF98  .65| PCCR9 .45/ U25 -84/0C26 .25
12AT7 -17|DK9  .45|EF183 .28 PCC189 -48|U26 66/0C44 .12
12AU7 .20|DL35  .40|EF184 .31|PCC805 - 56| U47 -84|0C45 .12
12AX7 .22/DL92 .26/ EH90  .34{PCF80 .28 U49 -58/0C71 12
19BG6G -80|DL94 .47 nga -25 PCF82 .33 U5§ -gi gg;z -%g
20F" .67|DL96  .38|EL3t  .45|PCF86 -48|U7 . (I
20P§ gg DYs6 _:2 EL4l  .54|PCFe00 .58|Ulol  .50|0c81  .1g
EL84 .28/ POF801 -28|U193  .42/0C8ID .1g
25L6GT .19|DY87 24|51 56| pCFR02 .40| U251  .64|0C8Z .13
45U4GT .67/ DY802 -33|E195  .33| PCF805 -58|U301  -38|0C82D .1
30C1 +28| EABCBO .32|EL500 .62 PCF806 -56{U329  .88/|0C170 .28

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX.

Tel. 01-550 7441,

Minimum post/packing on | valve 7p., on each additional valve,

(3p. per. valve extra)

Any parce! insured agsinst damage in transit 3p extra.
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l E ' I E n s B B8 W The Editor does not necessarily endorse the views expressed by correspondents

A good turn

With reference to the insertion
in your CQ? Column June 72 you
will be very pleased to know I
have received a copy of the book
1 was looking for, “Simple Radio
Circuits.” .

The reader who sent me this
is in search of some detail con-
cerning “Modification details of
any ex-military receiver” if you
could help him in this matter
through your column I shall be
very grateful.

The name of the writer whose
request I mention is Alan Salis-
bury, 28 Dyke Street, Brymbo,
Wrexham, N. Wales LL11-5 AH—
J. Wheelton (Staffs).

Greek notes

With reference to W. D. Logan’s
letter in the May editorial; I
wouldn’t try to disappoint him,
since I am too a vintage radio
enthusiast and collector but I
think that the early days of Radio-
telegraphy were not so romantic
and sentimental as he often
dreams.

Until high frequency communi-
cations were developed, signals
were pushed long distances by
brute force. To generate the
necessary power, great sparks
buzzed, molten arcs sizzled, and
mechanical alternators revved up
madly to as high as 20,000 r.p.m.
their rotators yearning to fly
apart.

To make these rock-crushers
work, an early operator had to be
electrician, steeple jack, rigger,
mechanic and oiler.

To turn on some arc trans-
mitters he also had to be some-
thing of an acrobat. Trouble was
when the arc chamber was filled
with hydrocarbon gas—if there
also was the right amount of air
in the chamber, the gas blew up
and the carbon was fired back to
the operator.

Because receivers had little or
no amplification, the operator had
to develop sensitive hearing.
According to the expression, a
man had to crawl into the head-
phones in order to copy weak
signals!

Stations ordinarily were hun-
dreds of miles apart and sending
had to be slow. A distant spark

signal, for example, sounded like
a gnat sighing through a screen
and the burbly signal of a far
away transmitter might be weaker
than the noise, the methodically
taped dihs and dahs audible only
through holes in the static.

So all important was an indi-
vidual’s adeptness that every
operator struggled to avoid end-
ing up with the trade’s own
brand of punch-drunkenness, a
tin ear and a glass arm.—Chris
Petsikopoulos (44 Atlantos str. P.
Faliron, Athens, Greece).

CQ! G. Saunders

While reading through the C.Q.
section of June Practical Wireless
I came across a book wanted by
a Mr. George W. Saunders with
no address given. Could you
please ask him to write to me if
he is still looking for this book.
The book I have is “Mullard”,
Circuits for Audio Amplifiers;
reprinted June, 1966. Please ask
him to write to the address below
for details.—E8097840 SAC Lim
Hangar 91, RAF Brize Norton,
Ozxford, 0X8 3LX.

Cassette decks

With reference to the letters
of V. S. Watts and A. R. Knight,
I have a source of Philips type
cassette mechanisms in about
three different models. They are
expensive (nominally £25 each)
and if Mr. Watts and Mr. Knight
or any others contact me I will
endeavour to help them.—S. R.
Beeching (Consortium Engineer)
(Bishop Grosseteste College Lin-
coln).

Egg-shapped

1 have just recently invested in
a Henry’s Radio catalogue, and I
note that on page 274 it says at
the bottom, “Note, deliveries of
speakers, particularly elliptical
tapes, can sometimes be difficult.”
Is this a new type of tape? and
are these tapes supplied on ellip-
tical reels?

I should be interested in your
comments.—F. G. Jennings (Sus-
sex).

[This appears to be a type error!
—Editor]

Bang!!

Although it is too late to enter
for the competition for the most
interesting find made by the PW
Treasure Tracer Mk I, I thought
you might be interested to know
that I found a bomb in my garden
recently. The police think it is
some kind of mortar bomb which
has been fired but has not ex-
ploded. When I think how roughly
1 handled it compared with the
way that the three policemen
handled it I nearly died of fright.

The bomb is made by ICI and
is about 9 inches long and has
corroded terribly. It was buried
about 2 inches in the ground and
just to think that I walked over it
many times a day. Apart from the
mortar bomb and tail fin I also
found a spent cartridge about
three feet away from it.

If 1 had dropped this long
cylindrical bomb I dread to think
what would have have happened
to me and my neighbour who was
watching.—N. Moyes, (Croydon,
Surrey).

Equipment

Mrs. V. E. Whetstone has
informed us that she has a large
amount of radio and television
equipment that belonged to her
late husband. Items include Radio
and Television Servicing volumes
1-8, numerous issues of Practical
Wireless and Television dating
back to the 1940s, loudspeakers,
oscilloscopes, valves, tubes, trans-
formers etc. and many items of
test equipment including meters.
There are many line output and
e.h.t. transformers, resistors, capa-
citors, coils, valveholders and
television i.f. panels. There is a
sound measuring device together
with time switches, turntable and
many other items of useful equip-
ment, including CME 2301 and
CRM 172 television tubes to name
but two.

If any readers are interested in
making offers for any of these
items (and Mrs. Whetstone has
expressed a wish that she would
like radio clubs to have some of
the equipment) would they please
phone 01-500-1513.
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Project Autumn

(4

/’____———-:-

3 T a presentation luncheon in London recently

John Thornton Lawrence was presented with

the PW Designers Trophy for 1971 by Editor
Norman Stevens. The winning article “A Digital
Frequency Counter/Timer” was published in PW
from September to December 1971 and was con-
sidered by a panel of judges to be the best entry in
the PW “Project Autumn” competition.

John’s interest in radio began at school. An
apprenticeship in radio engineering at an electronics
factory on the inspection side gave him a good
insight into multiband short wave receivers. In 1947
he switched to the radio trade as the service manager
for a company specialising in radio, sound systems,
disc recording and TV. At home, he designed and
built a 12in. TV set together with an oscilloscope and
pulse generator to align the set before regular BBC
transmissions started.

In 1953 he became GW3JGA operating mainly on
Top Band and 2 metres, but in 1958 as GW3JGA/T
made the first GW two way television contact, with
GW3FDZ/T, at a distance of 18 miles. He was a
founder member of the Flintshire Radio Society and
was the RSGB’s Region 11 representative for a
period. In 1960 he joined the Electronic Engineering
Department of the University College of North Wales
where he now holds the post of Senior Scientific
Officer, and incidentally, founded the UCNW Amateur
Radio Society whose station GW3UCB is frequently
heard in contests on all bands.

John’s interest in amateur TV expanded and in
1962 he completed a sequential colour system and
transmitted what are believed to be the first amateur
colour TV pictures in this country. With later tran-
sistorised equipment he achieved a two way TV con-
tact with the Isle of Man at a range of 79 miles.
Among other qualifications John is a Fellow of the
Society of Electronic and Radio Technicians and a
member of the Royal Television Society.

The pay-off! JTL (left) gets his award from WNS.

Fractical Wireless
Designer’s Tnophy
1972

To encourage new authors, entries for the 1972 Trophy will
be restricted to readers who have not previously had an
article published in PW. This leaves the field wide open for
those wanting to try their hand at writing technical con-
structional articles. Contestants will not be in competition
with well-known authors, only with other newcomers, so the
cup can only be won by a new writer. it Could Be You.

TURN YOUR CONSTRUCTIONAL
PROJECT INTO GASH—AND
MAYBE WIN THE CUP!

RULES

1. The winning entry will be chosen by a panel of judges
from among articles published in issues of PW dated
September 1972to August 1973 inclusive. The Editor’s
decision on all matters arising will be final.

2. The winner of the competition will receive and retain
outrightthe PW Designer's Trophy 1972. Other prizes
will be awarded to the best runners-up. Articles will
be paid for shortly after publication.

3. The competition is open only to authors who have
not previously had any work published in PW.

4. Articles submitted for the competition should con-
form to the general style of material published in
PW and must describe the operation and construc-
tion of a piece of radio, audio or test equipment that
has been designed and built by the author.

5. Articles should, preferably, be typed using double
spacing, leaving wide margins, on one side only of
each sheet. Circuit diagrams and any other drawings
must be separate and numbered to agree with the text.
Author’s roughs must be clear enough to permit
re-drawing. Components list must also be separate
and laid out to the standard PW format.

6. Photographs of the equipment are desirable and
should be in black and white, sharp and clear.
Photographs may be identified by sticking a label on
the reverse instead of writing on the back of the
photograph itself.

7. Components used in the design must be readily
available from retail sources.

8. Articles should be sent to the Editor, Practical
Wireless, Old Fleetway House, Farringdon Street,
London, E.C.4. Authors will be advised as soon as
possible of the acceptance or rejection of their
articles. Equipment, the subject of an article, must
not be sent to the Editor until advised to do so.

9. Employees and staff of PW are not eligible for entry
to this competition.

SUBMIT YOUR ARTICLES NOW

f~nradiohistorvy com
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RADIO

TELE\{ISION

ELECTRONIC
ENGINEERING

#

INCREASE
YOUR
KNOWLEDGE

‘ ,‘5 MEMBER OF THE ASSOCIATION
: OF BRITISH CORRESPONDENCE COLLEGES

C & G Radio Servicing Theory

Established 1891
MANY COURsEs TO CHOOSE FROM inci.

RADIQ &0k & PRINTED CIRCUIT SERVICING, THERE IS AN l cs COURSE FOR YOU

COLOUR TV SERVICING, ELECTRONICS,

NUMERICAL CONTROL ELECTRONICS, . . ..

TELEMETRY TECHNIQUES, CONTROL SYSTEMS, Whether you need a basic grounding, tuition to complete

glblidcglJR_PFngSFfr%R AUTOMATION, your technical qualifications, or further specialized
o ’ knowledge, ICS can help you with a course individually

ALSO EXAMINATION COURSES FOR adapted to your requirements.

C. & G. Telecommunication Technicians’ Certificates There is a place for you among the fully-trained men.

(General Radio Communicauons Certificate They are the highly paid men—the men of the future.

Radio Amateurs’ Examination

General Certificate of Education, etc. If you want to get to the top, or to sueceed in your own

business, put your technical training in our experienced

hands.

BUILD YOUR OWN RADIO AND INSTRUMENTS . . . .

With an ICS Practical Radio & Electronics Course you gain a ICS O.ourses are written An clear, §1mple and. c}xrect_langgage,
sound knowledge of circuits and applications as you build your fully illustrated and specially edited to facilitate individual
grwg 5-!\'al!w; S:lperhct! R(e%civer. l’)l‘erlanS)isug Por;ablc. andlhish- home study. You will learn in the comfort of your own

ade test instruments (shown ow). Everything sim ex- g i

glamcd. All components and tools supplied. Fgr illupst’;atcd home—at JREs Chidd sPeed‘ The unique I(;S teacl}mg
rochure, post coupon below. method embodies the teacher in the text; it combines

expert practical experience with clearly explained theoretical
training. Let ICS help you to develop your ambitions and
ensure a successful future. Invest in your own capabilities.

FILL IN AND POST THIS COUPON TODAY

You will receive the FREE ICS Prospectus listing the examination
and ICS technical courses in radio, television and electronics
PLUS detalis of over 150 specislized subjects.

Accredited by the CACC.

PLEASE SEND FREE BOOK ON

NAME .
(BLOCK CAPITALS PLEASE)

ADDRESS ...

OCCUPATION AGE
INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. RB28, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4U}. 1

--—_—_—_—_—1
—————————_:_..l

—_————--_-J

407

www americanradiohistorvy com


www.americanradiohistory.com

cond. Price £1- I 15 ost. Breaking up Ferguson Type 506T. Tested L.O.P.T. £1-45. Post pald. Fireball
- » —— rice £1:25-plus P D i 'I;‘uner Unit with Valves less knobs 75p post paid. S.A.E. for other spares for
/4 Tr—Se—————— this set,
7] [ /MAINS TRANS. K \-——"1 Reclaimed T.V. Tubes. All with 12 months guarantee.

C core trans potted type, Prim 230v, Secs 400-0-400 at 200 Ma, AW43/88, £1-50. AW43/80 £1-50. MW43/69 £1. Speclal Offer, Brand New Brimar
55v at 50 Ma and 6.3v at 2 amps. Price £2-25 plus 35p post. Tubes C17PM £1. Many older types in stock. Carriage and ins. on any tube £1-50,
Matching choke 10 Henries 75p with trans or £1-25 choke only. Valve list ex equipment. All valves tested on a Mullard valve tester before
\C core L.V. chokes -25H | amp 5 ohm 75p post paid. despatched. 3 months guarantee on all valves, Single valves P/P 3p. Over

\ \J post paid.
ARP12 Sp PCCs4 Sp Y191 20p

S ——
All above goods ex equip unless stated otherwise. Carriage charges apply 91 4o PCF80 e U251 120
h . : EF80 3p PCL82 12p 6BW7 10p
to U.K. mainiand only. S.A.E. with enquiry. EF8s 12p PCLE3 12p 604 i0p
EBF80 12p PCL34 12p 20P!1 20p
EBF8% 12p PL3B 20p 20P3 10p
ECC81 10p PL81 17p 20D1 10p
ECC82 12p PY81 s 30P4 20p
L] L] £cis0 iz PY33 170 30F5 10p
EF31 “ PY82 s 30P12 20p
57 MAIN ROAD, SHEFFIELD 5HL EY86 20p PLa2 so 30FL1 20p
D, E S9 EP50  60p per doz. PL83 sp 6/30L.2 20p
408

| 1" sets. Supplied new unused.

I

LOW VOLTAGE D.C. POWER UNITS S—

I/P 115v 50cfs these provide a D.C. O/P of 0 to 26v at 3 amps,
this can’be adjusted from the front panel by means of a Variac,
uses Silicon Rect and Choke I/P filter, fitted overload swt. Com-
pact unit, size 7 x 7 x 137, Supplied in good condition with conn.
Ex USAF surplus. Price £6:00 plus £1-00 carr.

~——

—

.
WAVEMETER -&-OSC. UNIT
This is a combined W.M. & Osc. covering the range 150 to 230 Mc/s,
uses absorption type W.M. accurate to + or — -25%, can be used
Lo test both Rx and Tx units in this range, also as Dummy Load of
50 ohms with 8 watts loading this as detector with O/P to ext scope.
Uses a tuning Ind for checking resonance in W.M. This can also be used
for other ext checks; supplied complete with charts, leads, Inst. Book
with circ. Also set of spare valves and parts, these are contained in a
separate steel case. All in new condition. These units are for use on
115v 50 c/s and are supplied complete with a 230/110 Auto. Trans.
High quality unit made for U.S.N. Price £15'00 plus £1-50 carr.

CATHODE RAY TUBES
These are type 7BP7A; these are a 7” flat face tube, 7 Kv EHT,
6-3v -6a heater, are Emag Def and Focus, have a long persistance
phosfor with Green/Yellow afterglow. Suitable slow scan T.V.,
flying spot scanners, T.V. to scope conversions, also scope applica-
tions ing speeds are needed. Supplied new bo

TR connections. post.

LARGE TRANSISTOR PANELS
Plug in frame unit with a number of printed circs fixed to it,
these contain a number of type 2N560 transistors. These are a
silicon N.P.N. type Vc 60v Ic 100 Ma Col Disp 500 Mill/W cut off
freq 50 Mc/s, most of the circ panels are wired as Bi Stable cires,
these can be removed and used separate, also large number of
close tol res, metal fittings, etc. Size of panel 13 x 12, We supply
two panels with not less than a total of 40 2N560s.

Price £1-00 plus 37p post for two.

L m—

H ULTIMATE

Brings INSTANT WORLD-WIDE RECEPTION at the
press of & bution, Bensational scoop purchase of this
Jjust-released model enables us to offer s truly advan-
ced communications receiver at a previously unheard
of price (8imilar models can cost £120 or more ) The
8 WAVEBANDS enables you to cover the world at
the press of a button. You might even pick up a
world scoop on this world-wide receiver! As well ag
aill the usual BBC Programmes you can pick up
Local Radio Btations (including new stations yet to
be introduced). *Pop Pirates. * Afrcraft {control to
pliot—pliot to control). *Shipping. *Taxis. * RAC.
®AA. *Fire and Ambulances; *Continental and
1008 more too numerous to list. from Australia,
Africa, America, India, Europe. You'll get hour
after hour of enjoyable listening on this superdb
receiver 24 hours a day—7 days a week. A complete
hobby in itself. Enjoy the exciting cross-talk between
control towers and airline pilots—listen to the
progress of an ambulance on its way to an accident—
hear the deep-sea trawler captain’s ship-to-ship
and ship-to-shore conversations. PLUS many more
exciting and absorbing Public Service Band transmis-
sions we are not allowed to mention. This set has been
mannfactured by one of the most ad d i

in radio and electronic communications and carries
their FULL WRITTEN GUARANTEE. Attractively
finlshed in Leatherette and stainless steel to add
quality and dlstinction to an
(obtainable anywhere}—or c.
1 thermistor, internal ferrite

NOTE.

transmissions by Fire Brigade,
licence n.

JOY STICK CONTROL UNITS

These give control on N.S. & E.W. directions, movement of control
stick operates | pole c/o micro swt in all four directions, also 2 more
micro swts are operated when stick moved from neutral position.
Ex equipment. Price £1-00 ptus 20p post.

METER UNIT

Small portable T.S_in_polished wood case size 8 x 8 x 5” contains

I Ma F.5.D. scaled 0 to ! and 0 to 25 linéar 3 di lso swt

P Sw. 2x terminals, etc. New condition. Price £1-75 plus 25p pest,
™~

TRIMMER CONDS

3 types available as follows: 20pf max air spaced ceramic base, screw-
driver adjustment. Price 10 for 50p or £4 per 100. 50pf max air spaced
ceramic base, 5 for 50p, 10 to 110 pf ceramic dielectric 5 for 50p.

All new, unused andjj_g_;; paid.. - /(_/
/ -

ETER UNTT

I"Part of Aircraft Nav display center reading type sca‘g‘mlrked L & R,

M.C. meter, as two coils wound on magnet, this enables reading
direction and amount to be controlled by two separate circs. Supplied
with plug conn. in new condition. Price 75p plus 20p post.
e - ——y
American type T17 cirbea_type- m very-semwsitive, with press

to talk swt. and lead. Supplied new boxed. Price 75p plus 20p post.

HEADPHONE MATCHING TRANS.
American cord t isi e foot cord fitted high
LWE& matching trans 4000 to 2 ted standard
i plug, enable low impedance phones to be used o igh imp
Price 50p pos: ~p\aid.

CROSS POINTER INDICATORS

Part of RLIS5 Nav Display as 2 M.C. meter of approx. I I5uA ea. r\
These are mounted in the same case and the pointers cross along

a centre vertical line, 3” dia. These can be adapted to show balance
between of/p of twe—rircs., possible use in Stereo circs. Good

IN COMMUNICATIONS REGEIVERS
8 WAVE BANDS

+ WORLD MAP &
TIME ZONE DIAL

T
iy IUIUIL]]WMM
vn|Wt’mmmmmnur

CASH

erice £29-50

thly payments of £4-40

ded to buy.

SCIENTIFIGC AND TECHNICAL

(PW$9) 507-511 LONDON ROAD, WESTCLIFF, ESSEX

—The Ministry of Posts & Telecommunications state a Licence
{not generally available to the public) is required for the reception of
i Aircraft, Shipping, etc., but there is no

+ 50p p. & p. or sent for £7-50
depositand 50p. p & p and §

(Total £33.90)

y living-room. Completely portable using standard batteries
ar be plugged directly into mains. 14 Transistors, 8 diodes,
rod antenna and external Telescopic Antenna. Tone, volume
and teaing controls. Very latest keyboard push-button waveband selector. Dial light (enabling
ase in darkness). Special WORLD-WIDE DIA!
correct time in any country ot the world (e
phone automatically cuts out main speaker
Medium 535-1605 Kes. Marine 1-6-4-5 Mes.

L and WORLD MAP enables you to tell the
ssential for world listening). Hi-fidelity ear-
when in use. Fregs.: Long Wsve 150-350 Kcs.
Short Wave 4:12 Mca. Short Wave 12-24 Mca.
FM/VHF 88-108 Mcs. AIRCRAFT 108-135 Mcs. PUBLIC SERVICE BANDS 135-174 Mecs

Send 3p stamp for comprehensive brochure of unusual frequency radios

|

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,
YORKS WF15, 6PQ

ot T

. S
 TEL. HECRMONDWARE—265
SPEAKERS FN-FETS Sound tested 7'MM'. all 3ohm pm
25p eac P N _—

ah_s: Volts

ker top.
itmeter. Type CT54.
£1 -

ly. Up

€' Ministry Release Ra 0 ~Type RU87.N28 To 1§ MHZ in
Three Band®> i lilure Valves, 26 Voit Motor. wer supply
Motor and Manualty Tuned. Very Clean. But not tested. £5. Carriage and Ins. 75p.

Control Unit. Type 4190. Complete wlith three miniature valves. 14” 500uA
meter. Six relays, model makers motor with gears, 24 press buttons. Lots of
spares. Clean condition. £1-50, Carriage and ins. 75p.
Every A'.mel loves a bargain. And these T.V. sets we offer are the best you
price.

ed T.V. sets with all vajves back and knobs BBC1 and ITV.
tube £2./17” 110° tube £3. 19” slim £5. Carrlage and Ins. £1.50.
now bgeaking up many Slimline Sets. Send S.A.E. and please quote
segfal number and part you require.
ested L.O.P.T. £1-45. Fireball Tuners with Valves 75p. Droppers

For exagp
all types 50p.
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0sT electronic enlarger times utilize the prin-
M ciple that a capacitor, when connected to a

supply voltage by way of a series resistor,
takes a certain time to reach a predetermined volt-
age. Some form of voltage level detector is then used
to indicate when this level has been reached and then
the capacitor is discharged in readiness for a further
timing cycle. The voltage level detector can take
various forms but nowadays most enlarger timers are
designed around the unijunction transistor. These
timers are reliable but they suffer from one or two
disadvantages.

Due to the Fact that the UJT requires a minimum
amount of emitter current to trigger it, a limitation
is imposed on the amount of resistance that can be
used in the timing circuit. In order, then, to get a
reasonably long time interval a large value capacitor
has to be used and this is invariably of the electro-
lytic type which is not the most stable of components.
The variable element is usually a potenticmeter and
this requires a hand-calibrated scale which is a draw-
back to those of us who lack that particular drawing
skill! Even should we possess this skill there remains
the difficulty of reading the scale in the subdued
light of the darkroom. It was this last factor, more
than any, which was mainly "responsible for the
present design.

Any time interval, within the range of the instru-
ment, can be set on two decade switches by feel;
a simple matter, akin to stopping down a lens by
the feel of the click stops. Indeed the operation of
the instrument has proved to be so simple that no
panel marking has been considered necessary.

DESIGN CONSIDERATIONS

The use of decade switches imposes certain re-
strictions upon the design of the instrument. If a
high degree of accuracy is to be achieved, there
must be no leakage in the timing capacitor. This
rules out the use of a capacitor of the electrolytic
type, although a tantalum type should be better in
this respect. Since a fairly large value capacitor will
still be required, a low voltage polycarbonate type
seems to be indicated and in the prototype a 6-8uF
component is used. This particular value was largely
dictated by size and cost.

In order to obtain fairly long time intervals even

ENLARGER

TIMER

RA.BOTTOMLEY_______

with a capacitance value of this order, the resistive
component of the time constant amounts to several
megohms. This, as previously stated, rules out the
use of a UJT and in the present design a Schmitt
trigger is employed as the voltage level detector.
Since this, too, would present a low resistance load
to the timing circuit an f.e.t., connected as a source
follower, is interprosed between the timing circuit
and the Schmitt trigger.

A rear view of the completed prototype.

CIRCUIT DESCRIPTION

The circuit diagram, Fig. 1, shows the state of the
push-button switch and the relay contacts immediately
before the timing cycle. The timing capacitor, Cl, is
fully discharged by relay contacts RLA/1 and the
gate of Trl is at zero potential. Only a small voltage
appears al the source due to the self-biasing effect
of the small amount of drain current which flows
through the resistor chain R22, VR1, R23. As a
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Fig. 1: Above is the complete
circuit of the limer wilh the power
supply circuit shown below.

consequence, Tr2 is off,
Tr3 is on and Tr4, which
is a PNP transistor, would
also be on were it not for
the fact that the relay con-
tacts RLA/2 and the push-
button switch S3 are both
open. When the push-
button switch is actuated,
Tr4 conducts, the relay
coil is energized, relay
contacts RLA/2 close and
the relay is held on by
these contacts.
Simultaneously, relay
contacts RLA/1 open and
allow the timing capacitor
to start charging up
through the series of re-
sistors selected by the
decade switches. The volt-
age on the gate of Trl
then rises in an exponen-
tial manner and the volt-
age on the source follows
in sympathy. When this
voltage reaches a certain
value, Tr2 goes into con-
duction and Tr3 switches
ofl smartly due to the re-
generative action which is
a characteristic of the
Schmitt trigger. Tr4 is also
switched off and the relay
falls out thus completing
the timing cycle. During
this timing cycle, relay
contacts RLA/3 close, thus
applying the mains supply
voltage to the enlarger

lamp.
In order that the timer
should give consistent

accuracy it is necessary
that the supply voltage be
held constant. Transistors
Tr5, Tr6, Tr7 and their

t 1 -
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associated components form a fairly conventional

stabilised power supply and the instrument is proof
against mains voltage fluctuations over the range of
220 to 260V. Although Tr5 (2N1507) is operating
within its rating, a small TO5 heat-sink is mounted on

it for added security.

CONSTRUCTION

There is nothing critical about the layout and the
constuctor is left to use his own ideas on this subject.
Several prototypes have been constructed utilising
various layouts and no spurious results have been
encountered. The photographs show one neat layout
which has become the writer’s final choice. The
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* Specification

RANGE 0-110 seconds, in 1 second steps,
selected by two decade switches.

ACCURACY 5 per cent of set time or better
(see text).

“SET-ABILITY" By feel.

STABILITY Unaffected by mains voitage vari-
ations between 220 and 260V.

REPEAT- Of a very high order as there is

ABILITY no possibility of disturbing a

moving scale.
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circuit has been conveniently split into two portions
and each part has been constructed on a small piece
of Veroboard. The one above the chassis, along with
the miniature mains transformer, comprises the
regulated power supply. The one below the chassis
accommodates all the components, with the exception
of the relay, which go to make up the timer unit
itself. These boards are fixed to the chassis by means
of small angle brackets fabricated from short strips
of light-guage aluminium.

The decade switches, push-button switch, focus
switch (which by-passes the relay contacts RLA/3
during the composing and focussing procedure),
mains on/off switch and pilot lamp are mounted on
the front panel. The whole is housed in a Contil 755
instrument case which comes complete with non-slip
plastic feet. As its type number suggests, this case
has dimensions of 7in x 5in x 5in and completes a
very neat instrument which occupies little space.
The decade switches, as shown on the circuit diagram,
are single-pole 1l-position types but im the final
prototype 2-pole 2-wafer switches are used and the
decade resistors are conveniently mounted between
the two wafers resulting in a neat assembly.

The relay is mounted by means of its 1l-pin
valveholder type base. Some comment on this relay
is called for. An incandescent lamp is a very non-

Resistors
R1 -R10  1MQ R28 5-6kQ
R11-R20 100k R29 820Q2
R21 680€2 R30 27Q
R22 8-2kQ2 R31 10k
R23 3-9kQ R32 4-TkQ
R24 6-8kQ R33 12kQ)
R25 1kQ R34 3-9kQ2
R26 12kQ) R35 22002
R27 15kQ2
All resistors $ watt high stability carbon film, £5%
VR1 5k} preset
Capacitors
6-8uF +10%, 63V polycarbonate
C2 250uF 64V electrolytic
c3 100uF 30V electrolytic
Semiconductors
Tr1 2N3819 D1 MS1H
Tr2 2N3707 D2 MS1H
Tr3 2N3707 D3 MS1H
Tr4 2N3702 D4 MS1H
Tr5 2N1507 D5 MS1H

Tré 2N3707 © D6
Tr7 2N3707 D7

6-8V 5mA Zener
5-6V 5mA Zener

Miscellaneous
RLA  Relay, Radiospares Type 34A or Omron

Type MK3P .

T Radiospares miniature mains transformer,
12V type
(The two 12V secondaries are connected
in series)

S1, S2 1-pole, 11-way switch (but see text)

S3 1-pole push-button switch

S4, S5 1-pole mains onfoff switch

F1 1A fuse-link in fuse-holder

LP 28V 40mA lamp (under-run) in pilot lamp-
holder with RED bezel
Knobs (Eagle type NK2. Graduations 0-10
at 30° intervals which match switch detent)
TO5 Heat sink
Instrument case

-— . ]

A top view of the prototype enlarger timer.

lincar resistor and it exhibits a relatively low resis-
tance when it is cold. Thus, when it is switched on,
there is a comparatively high “in-rush” current and
the contacts of the relay should be such as to cope
with this heavy load. This is the reason for specifying
the particular Radiospares (now R.S. Components
Ltd.) heavy duty relay. The mains transformer is
also Radiospares type. Before leaving the subject of
the relay, however, it might be as well to remark
that its rating is quoted for some hundred million
operations. This would amount to an awful lot of
enlargements! A lighter duty relay could be, and has
been, used successfully but it is not considered to be
good engineering practice.

SETTING UP

The accuracy of the instrument will depend upon
two factors; the tolerance of the decade resistors and
the care with which VR1 is adjusted. The 5 per
cent tolerance resistors should be good enough for
photographic purposes but if one’s pocket is deep
enough or if the timer is to be used for a more
exacting purpose, 2 per cent or even 1 per cent
resistors could be used to improve the accuracy. The
writer selected the resistors from a batch of 5§ per
cent carbon film resistors, using a highly accurate
bridge for matching purposes.

Once the construction has been completed and the
wiring checked, the instrument should be switched
on. VRI1 should be set with its slider at the end
connected to R22 (8-2kN). If it is set to its other
extremity the voltage at this point may never rise
high enough to switch the Schmitt trigger. With the
decade switches set for 1 second (x10 at 0 and x1 at 1)
the push-button should be actuated and, if all is well,
the relay will close and fall out again after approxi-
mately one second.

The decade switches should then be set for a
period of 30 seconds (x10 at 3 and x1 at 0), the push-
button should be actuated and the timing period
should be measured and found to be something less
than 30 seconds. If this is so, indicating correct
operation, the slider of VRI should then be moved
away gradually from its end stop until a position is
found where the contact closure is as near to 30
seconds as possible. Once this position has been
found, the potentiometer should be left undisturbed
and all the other timing periods as set on the decade
switches should fall into place.
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those games where you have to pass a small
metal loop over a bent wire, trying to avoid
touching it. When the two touch, a bell rings.

Our Buzz-Bar is similar in many ways but it has
extra facilities which make it much more fun to
use. The level of skill, unlike the simple version,
can be varied so that children stand an equal chance
with their elders. A lot of fun can be had from a
project of this type and it makes an attractive side-
show at a fete or bazaar—especially as it is a bit
out of the ordinary.

The main difference between ours and the more
conventional set-up is that the “wand” (the small
metal loop) can touch the bar for a limited period
or number of times. This allows the shape of the
wire to be bent into really weird and wonderful
shapes and it can be made so that a mistakefree
run is virtually impossible.

We have said a limited number of times. Each
time contact is made, the electronics part of the
circuit adds up the total time that the two have
been touching and only causes the bell to ring when
a certain level has been reached. In the prototype,
using the component values shown, the total time
that the two are allowed to touch can be varied
from about 01 to 1-5 secs. This time range matches
pretty closely average skills encountered by the
author.

Most people, including children, can manage on
the 1-5 sec setting (assuming that they try hard)
but, as yet, no one has managed the shape used in
the prototype on the shortest time.

The skill control is infinitely variable over the
whole range, from 0-1 to 1-5 secs and this control
is calibrated so you can even compete against your-
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MOST readers will have seen and tried one of

self, trying for a “best” result. On a sideshow, the
control can be set to “easy” for children and to a
shorter delay for adults, giving everyone a fair go.
If you give a prize to anyone managing it and you
find out you are giving too much away, the setting
can be altered.

The circuit

Obviously no one would want to build in this extra
sophistication if the cost was high but as you can

9 {:c} CRS1/05

Fig. 1: The circuit of the Buzz-Bar.
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see from the circuit in Fig. 1, it is very simple. Even
assuming that you have to buy all the components
brand new, this should set you back no more than
£1. This is of course in addition to the cost of the
simple unit; the costs of this with a bell, battery and
a framework may come to another £1 or so.

The bar itself is connected to the positive supply
line with the “wand” connected via R1 and a variable
part of VRI1 to CI1.

When the wand is touching the bar, Cl charges
up through R1 and VR1. When the two are apart, C1
still holds the voltage. This is the main part of the
circuit and controls the operation. When the voltage
across Cl reaches a certain level, it is arranged
that the bell should ring.

It is vital that we take only a tiny current from

A underside view of the prototype.
The varjous controls can be seen
on the front panel. The circuit
board is viewed from directly
overhead. Compare this with Fig. 3.

Cl otherwise it would be discharging in between
“touches.” In other words we want to make sure
that C1 holds its charge for a reasonably long time.
For this reason we connect Cl to a high impedance
stage, two emitter followers connected in series.
This presents a very high impedance and draws

% components list

Resistors
R1 3-3kQ
R2 3-3kQ
R3 3-3kQ
R4 39Q2
VR1 50kQ lin, pot.

All resistors $W, 5% types.

Semiconductors o
Tr1 BC107-—see text
Tr2 BC107—see text
SCR CRS$1/05 (1amp, 50V)
D1 OA91

Miscellaneous

C1 80uF, 10V or similar, value is not critical;
6V, 60mA bulb; bulb holder; double pole toggle
switch; battery clip; PP6 battery; planed timber;
wire coat hanger; Veroboard; Aluminium chassis
available from H. L. Smith Ltd, 287 Edgware Road,
London W.2. Size: 6% x 22 x 13in, price 60p including
postage.

such a small current that it can be considered
unimportant.

Cl must be a first class quality component, able
to hold its charge properly. Electrolytics vary enor-
mously in their leakage and a decent one must be
used. All British electrolytics tried have been found
to be good, something which cannot be said for many
imported types.

The emitter of Tr2 is connected to the gate of an
SCR. As the voltage builds up on CIl, this also
raises the voltage at the gate until the point is
reached when the SCR switches on, causing the bat-
tery voltage to be applied across the bell. Two cir-
cuits are incorporated in conjunction with the SCR.
It was found that the continual ringing of the bell
was very annoying—especially indoors and for those

=
==
Tk
o
=
#
s

not actually doing the test. For this reason two
indicators are used—a bulb as well as the bell; the
latter can be disconnected. The bulb lights up when
the “error” limit has been exceeded. If this facility
is not required a resistor should still be wired in
its place—100Q is about right. Since the bell is a
make-and-break device the SCR will switch itself
off as soon as the gate voltage falls, unless current
is drawn all the time. Including this parallel resistor
prevents premature switch off.

The diode across the bell prevents the build up
of large back e.m.f. voltages which might otherwise
damage the SCR.

SW1 is a double pole switch. In the off position
C1 is short circuited, ensuring that when the cycle
starts that it is completely discharged; this short is
broken when the unit is switched on.

The transistors shown are type BC107 but pretty
well any silicon NPN types are suitable. In the unit
shown these were later replaced by surplus devices,
so salvaging good types for other uses.

Construction

There is nothing at all critical about the construc-
tion. In the prototype the electronic components
were mounted on a small piece of Veroboard—the
layout is shown in Fig. 2. No breaks are necessary
in the conductor strip other than those around the
mounting screw. This provides a neat and compact
layout for the major components.
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A =9 CQTr C © 0 0 o 0 o
T2
o —L200:
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& Mounting hole
__Ioi " Indicates break in copper strip

Fig. 2: The component layout on a small piece of Veroboard.

R %}To wand

!
@] @ !
To PPg& W Circuit
bar | | |battery E,  board |
——— ve_ _ ____ !
YY)
(o] (o]

Fig. 3: The wiring diagram. The sides of the chassis have been bent
out for clarity.

The prototype was built into an aluminium chassis
available from the suppliers mentioned in the com-
ponents list, but once again all sorts of arrange-
ments may be used. Fig. 3 shows the wiring of the
components not on the Veroboard; the wires to the
board are marked A to E, matching up with the
same letters in Fig. 2.

Two large holes are drilled in the top of the
chassis to provide access to the bar itself. A piece
of planed timber, lin X lin, is mounted on top of the
chassis by means of two wood screws which also
serve to hold the Veroboard mounting bracket and
a battery retainer bracket.

The bell is mounted separately and the leads to
this are connected via a plug. A DIN speaker plug
and socket were used in the prototype but other types
will do just as well.

One other hole is needed in the chassis; to bring
the wand wire outside. This hole should be protected
by a rubber grommet.

The bar

The bar itself is mounted by pushing each end
through small holes drilled through the piece of
timber. The holes should be quite small to make the
fit tight.

Any firm wire can be used for the bar but a
good source is @ wire coat hanger; these are cheap
and are often given away by dry cleaners. The part
just below the hook, where the wires are twisted
can be cut, these twisted wires will then fit nicely as
a push fit into the body of a “Bic” ball-point pen
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Bar
Insulating tape

1"x1" nominal
planed timber

4 Grommet

Calibrated
‘skill” knob

Fig. 4: Front view of the Buzz-Bar.

making a good wand. The wire should then be bent
to form a tight loop. :

Bands of insulating tape can be wound around
the bases of both ends of the bar to prevent it ringing
at the beginning and end.

Part of the fun will be bending the wire into
shape. As we have said, the shape can be made vir-
tually impossible and bends can be in three dimen-
sions.

When someone does cause the bell to ring, the
unit should be switched off. This will discharge the
capacitor and allow another run to be tried. Many
hours have been spent with the unit described here
and although originally designed with children in
mind, adults seem to monopolise it. It is only for
fun but competitions and all sorts of games can be
built up around it. | |
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I l Ac I chL Whether your' interests are short wave

| | listening, medium wave DX'ing or listening

to FM radio, you will find an aerial design on

H i i ‘ this wall chart that will improve your recep-

‘. tion. Get rid of that odd bit of wire and use

-, our design data to make an aerial for your

favourite band. Give that sterec tuner a

chance to work properiy by feeding it with a

solid signal from a cecent aerial. Finally,

medium wave DX'ers will really appreciate

the data for a loop aerial that will effectively
reduce that European CRM.

THE

\/\/ | BE CERTAIN

PRE-TUNED NOT TO MISS
CAR/PORTABLE RADIO THE NEXT ISSUE

Using just six cheap transistors, this radio provides four pre-

tuned switched channels, three of which can be adjusted to PRICE zop
stations in the medium wave band, the fourth being intended for -

reception of Radio 2 on long waves. In the home or garden, the
internal ferrite aerial is sufficient to provide a good signal in
most arcas. Placed on the parcel shelf of a car it will perform well
utilising the car aerial, the pre-tuned facility being especially
useful in moving vehicles.

THE /
|O © | “
What do you use an audio
glp' c / signal generator for? Cer-

tainly the full frequency
range is useful but 95 per
cent of the time spot fre-
quencles are sufficient. This
project describes a simple
unit with square wave out-
puts at 100Hz, IkHzs and
10kHz with a calibrated
output anywhere in the
range 0. ImV to IV. The cost
is only a fraction that of a
conventional design and it
makes an ideal unit for those
who have only occasional use
for an 2.f. signal source

Have you ever built a project usmg dlgltal IC's, only to find that
it didn't work first time? The * ‘Logiprobe™ will enable you to see
what is going on in TTL systems, giving a visual indication of the “
logic level at any point.

i \
‘ ALL IN THE OCTOBER ISSUE
MANY OTHER CONSTRUCTIONAL ON SALRRECRELTSMBER
ARTICLES PLUS ALL THE
REGULAR FEATURES.
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ITH congested amateur and short wave
W bands generally, there is more and more

need for really sharp selectivity, and this
circuit is excellent in this respeot as well as being
a relatively easy and inexpensive project. Coverage
is approximatly 515kHz to 30MHz in four bands,
and the use of a 1-6MHz intermediate frequency
gives much better freedom from second channel
interference on the high frequency bands, than is
obtainable with a similar circuit using 465kHz i.f.
The receiver is suitable for the reception of am.,
c.w. and s.s.b. signals.

Circuit

Fig. 1 is the circuit, and five valves provide the
following functions: V1, r.f. amplifier (6BH6):
V2, mixer and local oscillator (ECH81): V3, beat
frequency oscillator (6C4): V4, if. amplifier and
diode demodulator (EBF89): V5, a.f. amplifier and
output stage (12AT7).

Aerial, mixer and oscillator coils L1, L2 and L3
are tuned by the 3-gang capacitor VC1/VC2/VC3.
For maximum possible efficiency throughout all
ranges, and with any aerial, the panel aerial trimmer
VC4 is provided. VC5 is a similar mixer trimmer.
To avoid band switching and the attendent losses
L1, L2 and L3 are miniature plug-in coils.

For exact tuning of signals in a congested band,
the “microtune” capacitor VC6 is used, having a
panel control. This is also very useful when keeping
a difficult signal in tune, where even a small move-
ment of the main ganged tuning capacitor may lose
it. VC6 also becomes essential when receiver selec-
tivity is at maximum, despite the reduction drive on
VC1-3.

Two degrees of selectivity are provided. For normal
reception S1 is closed. This gives easy tuning, and
ample bandwidth for proper recepiion of broadcast
or similar signals. With S1 open, and the crystal
circuit correctly adjusted with TCI1, selectivity is
very much greater. Closing S2 brings in the b.f.o.
necessary for c.w. and s.s.b, reception. No product
type detector is included because strong s.s.b. signals
can be reduced by the r.f. gain control VR1, while
V3 is coupled to the grid circuit of V4 providing
a suitable balance of s.s.b. signal and local carrier,
so that the diode can function satisfactorily.

Fig. 1. Complete circuit of the Microtune receiver »
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V5 is a small double triode, used as a.f. amplifier
and output stage. This is economical on h.t: and
heater current while giving reasonably powerful
loudspeaker reception, The secondary of T1 runs to a
panel socket where phones or speaker may be
plugged in. T2 is a small mains transformer provid-
ing up to about 40mA h.t. and 1-5A for the heaters.
HT drain is around 30mA and heater current 1-2A,
thus leaving the possibility of fitting an extra i.f.
stage later, or using a triode-pentode in the V5
position for greater audio output.

Chassis and cabinet

This is of novel construction, the result being
inexpensive, easy to make and of quite satisfying
appearance.
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A-band receciver

WITH VARIABLE SELECTIVITY

F. G.RAYER

The chassis itself consists of two 12X2in. and
two 8X2in. flanged “universal chassis” members
with a 12X8in. flat plate. The same screws which
hold the 2in. wide members to the plate also secure
two 12X 4in. and two 8X4in. flanged members on
top, thus forming a complete chassis/cabinet 12X 8 X
6in. high. The final appearance of this cabinet, with
the top closed by a hinged 12X8in. plate, is quite
reasonable, and is obtained with the minimum
amount of work. )

In the receiver shown, it was decided to cover
the front with a sheet of {in. paxolin, held in place
with component fixing nuts. Sides are cut from 3-ply
wood and varnished. These are 814 X 61zin. to give a
little overlap at top, bottom and front. The sides
are held with chrome headed 4BA screws run
through the holes which will be found in the flanged

members. A lid to match is also cut from plywood.

The best way to facilitate construction is first to
bolt together the 12X2in. and 8X2in. members,
placing the end flanges of the 12X2in. members
outside the 8X2in. members. Check for squareness,
put the 12X 8in. plate on, and drill three holes along
each 12in. edge, and two on each 8in. edge, about
11,in. from the corners.

Drill through the chassis flanges to match, so that
these can be bolted to the 12X8in. flat plate.
Assemble the 12X4in. and 8X4in. members to
match, put the plate on these, and drill the flanges.
The whole can then be bolted together, though con-
struction is easier if the 12X4in. back member is
left off until later. In any case, drill and punch holes
for the components as in Fig. 2 before assembly, and
punch holes for the panel controls, as in Fig. 3,

+:1:1C19 Aﬁ/\' czzé
;&ui’ R18 1BuF :szo
________ I l +
Z
. c23
| L T ZF SR21
1 17 100
| 180k — -
. | P x2S v +
: e Ll D1
|
|
_ c24 T2
[
]} IF
Ol
vs 6 1
12AT7, Lss
R19
2 R /
vna S AAA—
6°3V -—
8 3
ce g 5
f ]
R14 7 63V
27k
C17
100
pF | 4
22)% > R13 ZR1S l;czo Ecm
470k 2:2k TwoouF gak T1OO
pF WF
% See component list . - - oy
E N L
@ Mains

417

wwWwW americanradiohistorv com

]


www.americanradiohistory.com

before screwing on the 12X 2in. front runner.

Mark out and drill the 12X4in. front member
before finally screwing it in place.

If an overall panel of thin paxolin or other material
is to be fitted, mark it now by holding it in position
and scribing through the existing holes with a sharply
pointed tool. Holes will then match up correctly.

Above the chassis

Holes are drilled near T1 and T2 so that adequately
insulated leads can pass down through the chassis.
Fit valve and coil holders with tags as in Fig. 3,
including soldering tags under the nuts. Drilling
positions for L4 and the i.f.t.s can be found by press-
ing paper on the pins, holding this on the chassis,
and marking through with a sharp point. A central
hole is necessary to allow adjustment of the cores.
It is as well to put pieces of insulated sleeving on
the pins.

The front is carefuly marked with the height of
the ganged capacitor spindle, so that the drive can
be fitted, and the spindle should line up exactly with
this. Solder insulated leads to the tags of VCI1, VC2
and VC3 and pass them down through holes, before
bolting the capacitor in place.

There is some latitude in the choice of VC6, and a
component with a maximum value between 4pF and
10pF is most suitable. If VC6 is too small, it may give
adequate tuning near the h.f. end of a band, but not
near the 1f. band end. The capacitor should be
smooth and electrically silent in action. Cheap
surplus capacitors in good condition may be used by
removing some plates.

In a similar way, though 15pF is shown for VC7,
values of from about 10pF to 25pF are possible.

Below the chassis

All connections etc. are shown in Fig. 3. Capacitors
VC4 and VC5 need not be 50pF, but values of about
25pF to 50pF are most suitable. VC4 is on a bracket
cut from scrap metal, and operated by a lin. insu-
lated or metal shaft and coupling.

The aerial socket is an insulated type and the
adjacent terminal on the back runner is for earth,

The contact-cooled rectifier is bolted flat on the
chassis side, and all burrs should be removed from
the associated holes after drilling. Capacitors C22
and C23 are a double unit in Fig. 3, but separate
capacitors give the same result. Tag strips are used
to support various items and connections.

In general, run heater and h.t. leads against the
chassis. Leads to r.f. and other circuits should be
clear of the metal chassis. It is useful to employ
differently coloured wires or sleeving, such as red
for h.t. positive, blue for heaters, etc.

The leads to VR2 run along the side of the chassis
as shown. All leads should be reasonably short and
direct, especially those of grid and anode circuits,
which should be well separated from each other.
Leads run from the primary of the output trans-
former T1 to C22 positive, and pin 1 of V5. Leads
from the secondary run against the chassis to the
miniature output jack. The transformer is intended
for a 3 ohm or similar speaker, which should be in
a cabinet or fixed to a baffle board. Put extra sleeving
over the primary leads of the mains transformer
and bring them down to the ‘“neutral” tag N, and to
S3. Connect S3 back to the tag L of the tag strip..Run
a 3-core flexible cord from the tag strip, brown to L,
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View into top of cabinel. Compare with Fig. 2, right.

blue to N, and green-yellow to E (metal chassis).
Connect the cores correctly to a 3-pin plug fitted with
a 3A fuse.

The 6-3V secondary leads pass through a hole,
and are taken to MC and pin 4 of V1, Fig. 3. The
h.t. leads go to MC and rectifier negative.

Modifying IFT 1

If wished, the receiver can be tested by fitting
i.f.t.1 as supplied, omitting TC1 and the crystal, and
wiring pin 4 to pin 2 on V4, However, i.f.t. has to be
modified, to secure a balanced output circuit, when
fitting the crystal.

Straighten the screening can tags and remove the
can. 100pF capacitors are internally fitted between
pins 1 and 3, and between pins 4 and 6. Cut the leads
of the capacitor between pins 4 and 6, and remove
it. Replace the can and bend over the tags.

The i.f.t. is fitted as in Fig. 3. and C9 and CI10
(each 200pF) are soldered from MC to pins 4 and 6,
as shown. The receiver can be tested in this form
without TCl and the crystal.

Crystal filter

The i.f.t.s are intended for 1-6MHz, but have some
range of adjustment, so that it is not essential that

This view may help when wiring underneath the chassis from Fig. 3,
right.
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the crystal be exactly this frequency. But to avoid
the possibility that the i.f.t’s cannot be adjusted to
the crystal frequency, the latter ought if possible to
be in the 1575-1625kHz range. In some commercial
equipment, where an interfering transmission may
fall around 1-6MHz, it is usual to fit a 1-6MHz wave-
trap in the aerial circuit. In the receiver described,
no trouble of this kind was encountered.

Adjustments to the crystal filter are best carried
out with a signal generator, or, if this is not avail-
able, by tuning in a strong, stable signal, such as a
BBC transmission on medium waves.

With S1 open and TCl about half closed tune
slowly through a strong signal, to locate the crystal
resonance. It will probably be found that the
response of the i.f.t’s gives strong reception over
a few degrees of the tuning scale. Near this, one
side or the other, the crystal resonance point should
be heard. This may be quite weak if far from the
i.f.t’s in frequency, but should be very sharp, having
a peak covering only a small part of a degree on
the scale.

If this peak is not found, close S1, move all the
i.f. cores a little one way, and search for it again.
If it is still not found, repeat, moving the cores the
other way.

When a signal can be tuned in on the crystal
resonant point, adjust all the i.f.t. cores to this, using
a proper core adjusting tool. This should give an
enormous increase in sensitivity and signal input
should be reduced, or VR1 turned back. A high
resistance voltmeter may be clipped across Cl4
(negative to chassis) and adjustments made to secure
maximum voltage, as this is more accurate than
adjusting by ear.

TC1 should then be adjusted to balance stray
capacitance. This is easy with a signal generator, but
can be done without it,

Tune slowly through a stable transmission, care-
fully noting volume (or preferably the voltmeter
reading). It will probably be found that there is a dip
in volume one side the signal, and a less selective
response the other side. Adjust TCl a little at a
time, noting how this changes. When TCI is adjusted
too far, the dip or notch will move to the other side
of the signal, and the less selective response will
appear on the opposite side of the signal to that
originally. The best setting for TCl is midway
between these two situations. Tuning should then be
extremely sharp, while music will sound very muffled,
due to sideband clipping.

This type of crystal filter can be used with a
variable capacitor instead of TCl, with panel control,
but this has to be completely insulated from the
chassis and panel. A variable control allows the filter
rejeotion notch mentioned to be moved across the
pass-band of the i.f. amplifier, reducing or elimin-
ating an interfering carrier.

With VC7 half open tune in accurately an a.m.
transmission, close S2, and rotaté the core of L4
until a strong heterodyne is heard. Set the core in
the zero beat position and seal. Moving the core
either way from this position causes a tone which
rises in frequency. Rotating VC7 from the central
position has the same result.

Cx is an extremely small coupling capacitance, and
it may be found that the lead from R11 to pin 2, V4,
is near enough to Cl1 to provide this. If not, run an
insulated wire from pin 3, V3, near this lead.

If the coupling of V3 is too great, weak signals will
be lost. If, on the other hand, coupling is very small,
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% components list

. & «
Resistors :

R1 33kQ1W R8 47kQ W R15 2-2k(2 W

R2 330kQ 1W R9 47kQ 1W R16 1kQ 3W

R3 100Q W R10 68kQ W R17 180k2 W

R4 47xkQ1W R11 100kQ W R18 1kQ 1W

R5 1MQ 1W R12 1MQ iW R19 1MQ W

R6 47k IW R13 470kQ W  R20 1kQ 2W

R7 27kQ1W R14 27kQ W R21 100Q 1W

VR1 25kQ2 pot. linear. VR2 500k pot. log.

Capacitors
C1 0-01uF 350V
C2 0-1uF 150V
C3 0-25uF 350V

C13 100pF SM
C14 0-01uF 350V
C15 0-25uF 150V

C4 100pF SM C16 200pF

C5 0 01pF 350V C17 100pF

C6 18pF SM C18 0-01uF 150V
C7 100pF SM C19 8uF 450V
C8 39pF SM C20 100uF 6V
C9 200pF 59,SM C21 100uF 6V
C10 200pF 57, SM C22 16uF 450V
C11 100pF SM C23 16uF 450V

C12 100pF SM C24 0-01uF 350V
Padding capacitors: Range 2, 100pF SM: Range 3,
330pF SM: Range 4, 1000pF SM.

VC1-2-3 3 x 310pF gang (Jackson—E type)
VC4 50pF variable (type C804)
VCS 50pF variable (type C804)
VC6 5pF variable (type C804)
VC7 15pF variable (type C804)

TC1 30pF compression trimmer

Valves ’
V1 6BHe V4 EBF89
V2 ECH81 V5 12AT7
V3 6C4

Inductors

L4 Miniature plug-in, valve type (Denco ‘‘Blue”).

L2 Miniature plug-in, valve type (Denco ‘“Yellow").

L3 Minlature plug-in, valve type (Denco "White").
(Frequency ranges as in text)

L4 BFO coil (Denco BFO2/1-6)

IFT1/2 IF Transformers (Denco {FT16)

Metalwork
““‘Universal chassis” flanged sides: 12 x 4in. (2),
12 x 2in. (2), 8 x 4in. (2), 8 x 2in. (2), panels 12 x 8in. (2)
(Home Radio).

Miscellaneous

T1, Valve output transformer (Home Radio TO43).
T2, Mains transformer, 250V 40mA, 63V 1-5A.
(Home Radio TM24A). X1, crystal 1-6MHz, type
HC6U, and holder (Senator Crystals). D1, contact
cooled rectifier, 250V 50mA. Valveholders, B7G
{2, with screening cans), BOA (3). Dial and drive
(Jackson 4103/A), coupling (Jackson 5610). Onjoff
toggle switches (3). Headphone socket. Polystyrene
rod and panel bush. Knobs.

s.s.b. signals, even when resolved, will sound like
very much over-modulated a.m. However, VR1 allows
signals to be reduced, so Cx is not critical.

When receiving s.s.b., turn VC7 one way or the
other, as needed to resolve the signal. The a.f. gain
(VR2) should usually be well advanced, while strong
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signals have to be reduced at the demodulator diode
by turning back VR1. With correct adjustment, the
circuit gives very good results in s.s.b.

CW is dealt with in a similar manner, VC7 adjust-
ing the beat-frequency note. Switch S2 is off for a.m.
reception, and VC7 is inoperative.

It will be seen that strong injection from V3 will
create an a.g.c. voltage, reducing gain, but this was
not found too important, using minimum coupling,
as explained. This effect can if wished be overcome
by switching the a.g.c. out for cw. and s.s.b.
reception.

Band coverage

Coils are inserted in a set of three for each band,
and the ranges are approximately as follows:

Range 2. 515-1545kHz.
Range 3. 1:67-5-3MHz.
Range 4. 5:0-15-0MHz.
Range 5. 11:0-30-0MHz.

Range 2 gives m.w. coverage, and may not be
required. Range 3 includes the two Lf. amateur bands
80 and 160m, and many other transmissions. Range
4 covers most general s.w. broadcasts, with Range 5
taking over for the h.f. bands.

Coverage is adjusted by closing VC1-3, and adjust-
ing the core of L3 for the L.f, band end. To simplify
adjustment, C6 is fixed, and no adjustment is made
at the h.f. end of the bands. If this is required,
replace C6 by a 30pF trimmer.

This not very inspiring view of the back of the receiver shows how
the flanged “'universal chassis" members are bolted together with a
flat plate in between, forming the top of the chassis.

Tune in a signal near the h.f. end of the band
(VC1-3 open) and peak VC4 and VC5 for best
volume. Tune towards the 1.f. end of the band, adjust-
ing the cores of L1 and L2 to give best volume. When
the cores of L1 and L2 are correctly adjusted, little
movement of VC4 and VC5 will be required. How-
ever, some adjustment of these controls will improve
weak signals. No efficiency is lost if both VC4 and
VCS5 can be peaked with any set of coils, and are
not then fully open or fully closed. The core adjust-
ments -are ‘thus not too critical.

L1 and L2 are separated and partially screened by
the can on V1, and by the ganged capacitor. With
some aerials it may be found that VC1 becomes
regenerative at maximum setting of VR1 at some
frequencies, and this effect can be used to boost
sensitivity.

CHARLES MOLLOY
THE
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ROPAGATION over the long sea path between
P the UK and the northern part of South America
is often good during the late summer. From
midnigh& until sunrise is the time to search for
medium wave stations from this area and many
Latin Americans can be heard, Venezuelans being
particularly prominent. Listen for Radio Giradot,
Maracay on 650kHz; Radio Rumbos, Caracas on
670kHz; Radio Caracas 750kHz; Radio Puerto la
Cruz 760kHz; Radio Margarita, La Asuncion 1020kHz;
Radio Zulia, Maracaibo 1080kHz; Radio Carupano
1110kHz; Ordas del Lago, Maracaibo 1120kHz; Radio
Tiempo, Caracas 1200kHz; Radio Valera 1230kHz.
Medium wave broadcasters in the Caribbean area
are capable of being logged in the UK at this time
of year. The most conspicuous is PJB on 800kH:z
which is a 525kW outlet of Trans World Radio,
located on the island of Bonaire in the Netherlands
West Indies. This station broadcasts religious pro-
grammes in English and other languages and it also
relays Radio Nederland. Other English speaking
transmissions to look for are from Georgetown,
Guyana on 760kHz; Radio Belize on 834kHz; Radio
Caribbean in St Lucia in the Windward Islands
840kHz; Radio Victoria, Arubia, NWI on 925kHz;
ZDK St Johns, Antigua on 1100kHz.

DX’ers generally find it useful to have a list of
known broadcasting stations -arranged in order of
frequency. J. S. Smith of Enfield, Middlesex; S. F.
Hannaford, Plymouth and David Cotterall, Helens-
burgh, Scotland have enquired about published lists
of medium wave stations. “Guide to Broadcasting
Stations” Butterworth Press is on sale in many
bookshops at 50p. It covers all medium wave stations
in the European area and North Africa plus a
number of the more powerful ones from North and
South America and it should be of value to the
newcomer to the band. For the serious DX’er there
is the World Radio-TV Handbook published in
Denmark and distributed in this country by Fountain
Press. It costs £2-80 but in addition to comprehen-
sive lists of the medium wave stations in the
different continents it contains detailed information,
by country, of radio stations and broadcasting
organisations in every country in the world. For the
specialist there is ‘“Broadcasting Stations of the
World, Part 2” produced by the Foreign Broadcasting
Information Service of the United States Govern-
ment. All known stations outside the United States
in the range 150kHz to 26 MHz are listed. The current
edition, can be obtained for $2, post paid, by writing
to the Superintendant of Documents, Government
Printing Office, Washington, DC 20402, USA quoting
catalogue number PX EX 7.9.971 Part 2.

Please send logs and information about the
medium waves to the author at 132 Segars
Lane, Southport PR8 3JG.
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increasing use of valves may seem curious, the

use of gas-filled valves even more so. The facts
are that semiconductors have by no means com-
pletely conquered the electronics market; there are
still useful jobs for which valves are either more
suitable or considerably cheaper, and there are some
jobs for which only gas-filled valves are suitable at
all.

The conventional hard (meaning evacuated) valve
uses a cathode, heated by a wire filament, as its
source of electrons which will then travel from the
cathode to any positive electrode in the valve. The
current which can be drawn depends on the rate
at which the cathode can emit electrons and the
field which the anode can create to attract them.
There is little difficulty in creating high fields, an
anode at a higher voltage or placed nearer the
cathode will ensure higher fields, but there is a limit
to the current which can be taken from a cathode
of any given area, and there is also a limit to the
field strength which can be applied to the usual
oxide cathode without pulling the coating off the
nickel tube which supports it.

The effect of gas

Before we can understand the effect of gas in a
valve, we have to understand the way in which a
gas behaves at low pressure. Gases, like other
materials, are made up of atoms which are usually
grouped together as molecules. Air, for example, is
mainly a mixture of two gases, oxygen and nitrogen,
and each of these gases consists of molecules of
two atoms each. Carbon dioxide, another gas present
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IN AN AGE of semiconductors, the continued and

in air, consists of molecules containing three atoms,
one of carbon and two of oxygen. The important
difference which distinguishes gases from liquids
and solids is that gas molecules are spaced well
apart; the average spacing at normal pressure is
about 300 times the diameter of the molecules, so
that the molecules are fairly free to move about
and exert force (noticeable as pressure) on the walls
of the container. If a small amount of gas is allowed
to enter a large evacuated container, the distance
between the molecules increases and the gas fills
the container; we say that the gas has expanded.
If we compress a gas to fill a small container, the
spacing between the molecules decreases; we can
decrease it so much for some gases that they turn
into liquids. The laws connecting the pressure and
volume of a gas were discovered by Boyle some
300 years ago, but it was only in the middle of the
last century that it was discovered that gases at low
pressures conducted electricity.

Electricity is conducted when charged particles
move in a substance. In metals, the free electrons
are the charged particles, in liquids, mainly solutions
of certain materials in water, conduction takes place
by positive and negative particles together. These
particles are termed Ions; they are charged frag-
ments of atoms which have been split by the action
of dissolving the solid in water. In gases, we have
molecules moving at high speeds around 500m
per second at normal room pressure and tempera-
ture) and colliding with each other violently, but all
this movement does not cause conduction because
the particles are not charged. We can make charged
particles of the molecules only by the violent means
of splitting the molecules into atoms and the atoms
into charged ions, as in the case of liquid conductors.
We can do this by hitting the molecules so hard that
they separate into atoms and the atoms lose one or
more of the electrons which surround the central
portion. We are then left with large positive ions
and negative electrons. Note that these positive ions
have a real independent existence, and can be
collected, they must not be confused with semi-
conductor holes, which, though just as ‘“real’” in the
sense of having measurable mass, velocity and
charge, cannot be separated from the crystal lattice
of the semiconductor.

lonisation

The splitting up, or ionisation, of the atoms of a
gas can be carried out by any form of energy suffi-
cient in size. Early workers with static electricity
had noticed their capacitors rapidly discharging
when they were held near a flame; the heat was
producing some ions which were then attracted to
the negative end of the capacitor while electrons,
usually attached to atoms, arrived at the positive end.
Ultra-violet light is another source of the energy
needed to ionise a gas; Heinrich Hertz had noticed
in his pioneer work on radio transmission and recep-
tion that a spark passed more easily between two
electrodes at a given voltage if they were illuminated.
The application of heat also causes ionisation; a hot
ionised gas is called a “plasma” and conducts well
enough to be used as a conductor at temperatures
where metals would melt. Since heating a gas is
simply a method of making the molecules move
faster, we might expect that any method of making
the molecules move faster might also cause the gas
to become ionised if we apply enough energy.
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If gases are so easily ionised, why do they not
conduct electricity well? The answer is that ions in
a gas cannot move easily to the anode or cathode,
whichever is attracting them. Imagine a gas confined
between two electrodes (Fig. 1) and one atom ionised.
Clearly the positive ion will be attracted directly to
the negative electrode and the negative ion to the

[ 0579

+

Fig. 1: The electrodes attract the ions but other atoms hinder this move-
ment. The shape, size and spacing of atoms can be measured to a
considerable degree of accuracy.
positive electrode; the forces act in straight lines
from electrode to ion. It is, however, impossible for
the ions to move in straight lines without colliding
with other atoms, and it is the process of making
collisions which accounts for the odd behaviour of
gases. If the forces acting on the ions in our example
are not very great, then the ions may rebound into
each other and recombine, or they may slowly make
their way, with many collisions, to the electrodes. The
current in the second case will be so small that only
electrostatic instruments will detect it. If we increase
the voltage between the electrodes, still keeping the
gas at normal pressure, then the forces on the ions
will be greater and so the collisions will be more
violent. Eventually, as we raise the voltage, the
collisions may become so violent that new ions are
created on each collision. When this happens, the
number of ions available to carry the current
increases enormously, and the current is large. We
see a spark pass when this happens. If the voltage
supply is well regulated, a continuous spark will
pass; if, as is usually the case, the voltage drops
when the spark passes, the ions are collected by
the electrodes leaving no more available until the
voltage rises high enough again to start more ionisa-
tion by collision, so that sparking is intermittent.

Reducing pressure

When we reduce the pressure of a gas, we are
separating the atoms so that there are fewer
collisions. Note that “fewer” still means many millions
of collisions per second, even for currents of a few
nanoamps. If we create a pair of ions in a gas at
low pressure (about one ten thousandths of the
normal atmospheric pressure) they will move very
much further before colliding with atoms. Since a
steady force of attraction between ion and electrode
causes the ion to accelerate steadily, the ion can be
travelling at a very high speed when it eventually
hits another atom and it is very much more likely
that it will cause the atom to ionise. If the pressure
is low enough, each ion is capable of creating another
ion pair at each collision, so that the number of ions

formed rises extremely rapidly. This sort of thing is
called a “chain reaction” (Fig. 2) and it causes the
gas to become a good conductor very rapidly. There
are several important points about this chain reac-
tion. It takes place only in a range of pressures;
at high pressures the molecules are too close to
allow the ions to reach a speed fast enough for
ionisation by collision. Only if the voltage is made
very high, about 30kV per inch gap between the
electrodes, will ionisation take place to allow spark-
ing. If the pressure is very low it may be possible
for an ion to travel, on average, all the way from
one electrode to the other without hitting another
particle, in which case the current is only that carried
by the original ions and is very low. Only in the
range of pressures between these extremes can
ionisation be reliably produced with low voltages
(of the order of 150-300V) but high currents.

Fig. 2: A chain reaction occurs when jons can move far enough to
accelerale to high speeds; when collision occurs more ions are pro-
duced.

The voltage used is also critical. Below a voltage
called the “striking voltage,” no ionisation takes
place to a sufficient extent to cause noticeable
currents because the voltage cannot give any ions
which are formed enough speed to ionise other atoms
by collision. The value of this striking voltage
depends on the gas used, its pressure, and the
materials used for the anode and cathode.

When current is flowing and the gas is already
ionised, the voltage drop between anode and cathode
is smaller than the striking voltage, and is called
the “running voltage.” Most of the voltage drop
takes place near the cathode, as this is where most
of the collisions take place due to electrons leaving
the cathode. This region is visible because the excess
ions recombine, causing light to be emitted. The
value of the running voltage is also dependent on
the gas used, its pressure and on the anode and
cathode materials. In the running condition, the gas
discharge behaves as a negative resistor, meaning
v striking voltage

/Running voitoge

Negative resistance
region

I

Fig. 3: A gas discharge appears around the cathode at fairly low

pressures (about one millionth of atmospheric pressure). On the right
Is shown the characteristic for a gas tube.

that the voltage between the electrodes decreases
as the current increases see Fig. 3. Contrast the
behaviour of a normal resistor, where the voltage
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drop increases as the current through it is increased.
Armed now with some knowledge of the complex

processes which take place in a gas at low pressure,

let us now see how these processes can be used.

Gas filled rectifiers

An ideal rectifier should have a very small forward
voltage drop when conducting, a very high reverse
resistance, the ability to withstand high reverse
voltages and the ability to pass high forward currents.
For low voltages, semiconductors which answer this
specification fairly well have been available for some
time and have superceded the diode valves formerly
used. Problems arise, however, when voltages of
several kV and currents of several amps are required,
as they often are in a transmitter. Connecting semi-
conductor rectifiers in series is not always suitable
(it is difficult to ensure that the same voltage appears
across each rectifier) and can be expensive when
really high voltages are used. Valve rectifiers using
oxide cathodes can be used up to a few KV, but the
high electric field causes the oxide to peel off at
higher voltages. Valves using thoriated tungsten
filaments can be used, but the currents available are
restricted, since these filaments are not such efficient
producers of electrons as oxide cathodes. The solu-
tion, which has been used for many years, is the
gas-filled rectifier.

If a rectifier contains some gas, then the electrons
which are emitted cause ionisation of this gas, and a
low anode-to-cathode voltage will be able to cause
conduction. The resistance of the valve is very low,
a combination of the resistance of the leads and the
resistance of the gas, and the slope resistance is
negative, as previously explained.

Since electrons are provided in large numbers by
the cathode the running voltage is very low, but
when the voltage reverses, electrons are no longer
emitted from the cathode and the gas will ionise only
if the voltage between the anode and the cathode
exceeds the striking voltage. By making the pressure
of the gas low enough, this striking voltage can be
made almost as high as we like so that a gas rectifier
can be used up to very large values of peak reverse
voltage, several hundred kV. The valve-makers’
problem is to make the pressure of gas constant
despite the absorption of gas by the anode and the
emission of other gases by the cathode. If the design
of the rectifier is such that these problems are over-
come, then the gas rectifier is reliable and long-lived.
Note the difference between this case and that of
the hard valve rectifier which has become gassy
through leakage or overheating. Here there is no
control of gas type or pressure, and the valve fails
when the striking voltage is less than the back
reverse voltage. In commercially made gas rectifiers,
the gases commonly used are Mercury-Vapour for
the sinaler types, and Xenon for the larger varieties.

Soue precautions are needed when using gas recti-
fiers. When mercury vapour rectifiers are in use, the
temperature of the valve must be allowed to come

up to full operating temperature before high voltages
are applied. This is because the mercury is in the
liquid state at room temperatures and has a very low
pressure at such temperature. If high voltages are

applicd in these conditions, there is a risk of spark-
ing hetween anode and cathode, or at least of a very
high resistance discharge. Either way, the resulting
dissipation can be very destructive to the cathode,
and dangerous to the operator if the valve should
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fracture, as mercury-vapour is poisonous. Most
mercury-vapour rectifier circuits incorporate some
sort of automatic delayed switching to ensure that
the heaters have been on for at least one minute
before the anode volts are switched on. Such a circuit
is shown in Fig. 4.

I{LL o1 RAN
{ RB3
RB /1 D2 l
o > 4 =L

N

AAAA
WW

—J

| To
i rectitier
| RB/2 anodes
. X
>
¢ @
RA1 {
Th To gas
RB/3 rectifier
e N L heaters
fon -
T ~ T

Fig. 4: A delayed switching circuit for gas filled rectifiers. The thermal
relay in the heater circuit ensures that there is a delay before the h.t.
is applied.

Voltage stabilisers

Another use of gas-filled valves is bound up with
the stability of the running voltage. We have said
earlier that, as current through a gas-filled rectifier
increases, the voltage across the valve decreases.
This change of voltage with current is small, and,
with suitable choice of materials for anode, cathode,
and gas, can be made very small. This is the essence
of a voltage stabiliser, that a voltage should be
unchanged while current varies.

The circuit of Fig. 5 is a simple stabiliser. When
—'——'—LA [TIHE

Fig. 5: A simple voltage
stabliliser circuit.

voltage is applied at point A and raised until it
equals the striking voltage of the gas, current will
flow in the valve, and the voltage at B will be the
running voltage. As the voltage at A is raised, the
current through the resistor and the valve increases,
but the voltage at B remains almost constant. If
current is taken from B, it is taken at the expense
of the current in the valve. If the current taken
at B is greater than the current which was flowing
in the valve, then the gas discharge will cease and
the voltage at B will no longer be stabilised. The
actual value of the running voltage, as said before,
depends on the gas, and the materials used for
anode and cathode; standard values obtainable with
well-tried combinations of materials are 45V, 70V,
85V, 105V, and 150V. By more careful choice of
materials, the change of voltage for a given change
of current can be made smaller than normal, and the
change of running voltage with temperature change
can also be made very small. Such carefully designed
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valves are known as voltage reference valves, and
can be used, not in the simple circuit of Fig. 5, but
in more complex stabiliser circuits such as that of
Fig. 6, where the current through the reference valve
is fairly constant.

Normally, the voltage difference between striking
and running is fairly large, so that a 105V stabiliser
needs about 150V to strike, and the voltage required
for striking becomes higher when the valve is in
darkness. The reason for this is that light provides
enough energy to cause some ionisation in the gas,
and so provide the conditions for easier striking.
When light is excluded, the voltage must be raised
to help start ionisation off from the very few ion

+450V (rosp)
unstabilised ! vi ~50V -300Vv
—_— : 6080 stabilised
RIS R2£ R4
220k3 47k Rr3 150k
3 68k SRS
c1
3 O-1uF
v2
12477 L
e ] ZVRI
b :>10k
X 47k
v3 . ( >
(o]
SR6
RB 68k
33k

Fig. 6: A complex stabilised power supply.

pairs produced solely as a result of the temperature
of the gas. To avoid the difference in striking
voltages with light, which can be troublesome in
reference tubes, the gas in the valve is often made
slightly radioactive. The ions produced by radioactive
disintegration then start off the ionisation in the
valve, so that the striking voltage is much less
dependent on the effect of light.

Neon lamps

Small neon lamps are commonly used as indicators
of voltages greater than their striking voltage. Such
lamps are used with a large resistance, in the order
of 500kQ, in series so that the running current is
extremely low. There are, however, other uses. Since
a neon is a gas-illed tube, the running voltage is
fairly constant, and neons can be used as stabilisers
for circuits which take low currents and for which
a large degree of stabilisation is not necessary. For
this purpose, neons have to be separated from the

+200v

b
VAVAVAVA

Fig. 7: A simple sawtooth

generator. The capacltor

must have low leakage and

should not be an electro-
Iytic.

addas

=
o) Neon

series resistor which is built into the base of many
types, or neons without a resistor purchased.

There is usually a large voltage gap between strik-
ing voltage and running voltage, and this can be
TIH}
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Fig. 8: A random flasher circuit. R can be between 220k} and 2-2M )
and C between 0-TuF and 1uF (low leakage types must be used).

used in sawtooth circuits of the type in Fig. 7. Such
signals are used as wide-range frequency sources,
or as time delays where high accuracy is not needed.
One amusing circuit based on neons is the random
flasher of Fig. 8. When the supply is connected, one
neon will inevitably strike before any other. The drop
in voltage caused by the change from striking
voltage to running voltage is communicated to all
the others by the capacitors, and delays the rise of
volts across all the other neons. The next neon to
strike will have the effect of extinguishing the first
and also of delaying the firing of the others yet
again. The neons will then wink in random order as
long as voltage is applied. This can be used as a
decoration, but has serious uses when a large
number of neons are used, as it can generate
random numbers—the ERNIE principle is based on
such a scheme for selecting Premium Bond winning
numbers.

TO BE CONTINUED

calcalcatcalca!

ISSUES WANTED

.The issue containing details of the 6V car radio.—P. J. Day, 43 Highgate Lane,
Farnborough Hants.

.The Issue containing details of the Treasure Tracer.—C. Weaver, 30 Cherry
Garden Road, Canterbury, Kent.

_The June issue containing the Electronic Ignition System —S. Bennion, 312 -
Wamngton Road, Gaizenbury, Nr. Warrington, Lancs.

..Jan., June, Aug. and Sept. 1970.—P. D. Willlams, 52 Acacla Road, Sutherland,
N.S.W. 2232, Australia.

...The Issues containing Parts 1 and 2 of Transistor Circuitry tor Beglnner:.—’:‘?

P. M. Bontomme, 26 Greencroft Gardens, Reading, Berkshire.
...The issue containing the Treasure Tracer.—M. A. Branford, Flat **C'’, The Clint,
4 Parade, Chudleigh, South Devon.
...October and November 1971 P.W.—R. Burke, 62 Garner Road, Walthamstow,
London, E.17. .
...The issues of P.W. containing !he three translstor amplifier Take 20 project.—
P. Mieszkowsk, 25 Kingsway, Wembley, Middiesex.
June 1964 P.W.—H. lybone, 7 Sauncy Avenue Harpenden, Hert:
..September-December 1961 issues of P.W.—R. B, Howard, 3 St. George s Place,
Macclesﬂe|d Cheshire.
...duly 1871.—D. C. Dick, 97 Curtis Avenue, Kings Park, Glasgow, S.4.«aiff
wduly 1988 P.W.—P. J. Chapman 90 Melody Road Wandsworth London, S.W.18.
.Fault-finding chart No. 1 issued April 1968,—H. Symonds, 16 Newhaven Street,
Piallea 4655, Queensland, Australia.
..April 1969 and subsequent coples of the P.W. Double-12 amplifler.—K. Stean,
107 Atherley Road, Shirley, Southampton, Hants.
..The issue of P.W. containing the 7TMHz Transceiver,—P. Matlock, 60 Downgem
Avenue. Whitstable, Kent.
.February 1871 issue of P.W.—Mrs. M. M. Buckner, 13 Tankerton Road, Tankerto ames
Whltstable, Kent.
...The issue containing the Treasure Tracer.—R. Birkby, 1 Gloucester Place, Haugh-
ton Road, Darlington, Co. Durham.
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"™ MORAG GREER

HIS XYL never complains about the junk in her

l husband’s shack, for the simple reason that he

might one day take the notion to have a prowl
round her shack and decide that it is full of junk
which rightfully should be gracing the local rubbish
tip.

I must admit that my husband’s obsession has
added somewhat to my vast store of bits of half-
digested knowledge, useful or otherwise. Prior to my
marriage six years ago I knew nothing about wire-
less beyond how to switch the set on and off, find a
suitable station, and adjust the volume. An
aesthetically satisfying array of lit valves might very
well have been left-overs from last year’s Christmas
tree, and I wouldn't have recognised a silicon
epitaxial planar transistor if one had jumped up and
yelled, ‘Boo!” I still wouldn’t, but I read it in an
advertisement and it sounds fascinating. Anything to
do with transistorised planarians, I wonder?

“No, it isn’t!”” shouts a voice through the intercom
connecting the two shacks. “And how about making
some coffee?” This, despite the fact that his junk
resides in the kitchen while mine is in a bedroom.

I comply with his request and brew. the coffee
while watching his usual antics as he tangles himself
in various cables and wishes desperately that he
could get a third hand for Christmas or increase the
length of his arm because the part he wants is just
out of reach and where the hell is the soldering
bo . . . Aaah! “Found it, darling?”

Having consoled him with coffee and a kiss, I
leave him muttering about microhenrys and picro-
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farads. 1 sometimes have nightmares about poor
Messrs. Henry, Faraday, Volta and all the others,
wandering around in that maze of liquorice-allsort
components.

In my own shack I am faced with nothing more
frightening than a typewriter, a small sheaf of com-
pleted manuscript on the right, and a whacking
great pile of unsullied, virginal white paper on the
left. 1 have only one problem: that of intelligently
and successfully transferring the reams of paper
from left to right via the typewriter. My husband
maintains that the simple and logical solution would
be to shift it straight into the wastepaper basket.

T really can’t imagine why Wireless Widows let
themselves get into such a situation in the first place.
They don’t know what they’re missing. Listening to
shortwave radio can be, among other things, very
entertaining, but even more so is watching one’s
husband listening to shortwave radio.

Having finished my “scribbling” for the evening,
T make the cocoa, which comes very shortly after the
coffee. T hand his mug to him, then retreat to a safe
distance, that is, a distance at which T can watch yet
not be seen to be watching.

There he sits with the earphones on his head, and
the oddest expressions darting across his face. His
lips purse, his beard wiggles, his eyebrows flit up and
down like a couple of frenzied pussmoths. A calm
swig of cocoa erupts into an unexplained gale of
choking laughter, he scribbles something on a pad
and mumbles a few indistinguishable words. I say,
“Yes, dear,” just in case they were intended for me.
When he stands up suddenly to reach for his list
of call signs he unknowingly pulls the jack-plug
out and has a silent fit, trying to discover what has
gone wrong with his beloved B40. Finally he finds
the plug dangling around his knees, thrusts it back
in, and performs a magnificent impromptu Indian
war-dance because, during his frantic fiddling with
the controls, he turned the volume full on and now
doesn’t know which to do first—turn down the
volume, tear the headset off, pull the jack-plug out
again, or simply collapse in a twitching heap on the
floor!

Oh, ves, ladies. Shortwave radio can be fun.

Then there's the “helving husband in the shack”
act. Anv XYL can do this, no previous experience
required.

When he has spent half an hour searching for a
certain component which he “had in his hand not
two minutes ago”, and it’s the only one of that kind
that he has, and the shops are closed so he can’t
get another till Monday; that is the moment at which
the loving, devoted and heloful XYL enters the
hallowed precincts and retrieves said component
from floor/tobacco tin/inside of radio chassis/shirt
pocket/hip pocket/coffee mug. The XYL then places
the component quietly, unobtrusively and without
comment, on the bench and beats a strategic retreat.

She is also handy for testing electrolytic capaci-
tors. to see if they are safe or not. “Just touch this,
darling, and tell me what you feel.” Or for holding a
tinv part in a restricted space while the expert
solders blindly. And heaven helo her if she is weak-
willed enough to allow the “slight warmth” at her
finger-tips to force her to relinquish her grip, thereby
breaking the delicate joint.

Painful? I wouldn’t ever want to do away with the
radio shack. It keeps him quiet for hours, so what are
a few burnt fingers?
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NSISTOR GIRGUITRY for beginners

H.W.HELLYER & MICHAEL HOLLIER

PART 10

Matching

It is no great hardship to answer letters that
begin: “Thank you for your series of articles . . .”
and go on to pose a query. More difficult, if only be-
cause one is obliged to clench one’s teeth and answer
as objectively as possible, when someone with an
opinion to air uses a criticism of the previous text
as an excuse to ride his own hobbyhorse. But,
answered they must be, so let’s begin with the
pleasant task of selecting a letter from Mr. Edward
Tarrant of Rochester, as representative of one body
of readers, who ask questions on matching.

It has been said that audio engineers would be
out of a job if their customers understood the simple
rules of matching. They have been expounded before
in these pages. In Part 4, for example, dealing with
Buffer Amplifiers, I took some trouble to explain
some of the difficulties and expound the basic “rule
of ten”.

To come back to our correspondent: he says that
his trouble is one of adding together ‘bits of circuits.’
He has made up the Fig. 4 complementary pair of the
‘Experimenter’s Circuit Supplement’ of PW January,
1972 and obtained highly satisfactory results and now
wants to add the active tone control circuit, Fig. 102,
Page 131 of the Mullard ‘Transistor Audio and Radio
Circuits’, but is worried because the output im-
pedance of the latter is only 180f). ‘Can one follow
it with a common-base stage?’ he asks.

Well, yes, one can—but why should we go to that
trouble? Input impedances of the PW circuits are in
the region of 30,0001 and over. Just as the amplifiers
we have described, and have built for this article,
sport a low output and high input impedance. That,
Mr.T. is the whole point. Basically, one can match a
low impedance output into a high impedance input
of the succeeding section of equipment without too
much bother.

There are exceptions, irue; no use sticking the
very low Z of the mains supply into the very high Z
of your crystal microphone socket unless you want
your tape recorder to go up in smoke. But, if it is

millivolts to millivolts, i.e., small signal handling de-
vices, then the ‘rule of ten’ can be invoked more
often than not. This is to say that an output will
safely match into an input which has an impedance
of ten times or more than itself. So our 10k} output
wants to ‘see’ at least 100k. And, in Mr. Tarrant’s
case, 18002 is very well catered for by upwards of
30k{.

It is not, repeat NOT, a matching rule that like
equals like—that a 5k output has to be matched
into a 5k() input. If you stop and think about it, those
conditions will cut the available voltage exactly in
half. And, as one of the ideas behind this series was
to produce those handy buffer-links that allow us to
squeeze the utmost from a source that may be
delivering barely enough output, then you can see
what a mistake such ‘exact’ matching would be.

To take a practical example: loudspeaker match-
ing. An amplifier is rated at X watts into 8Q. So it
wants to ‘see’ an 8() nominal load to produce that
power. But take a close look at an output circuit and
you will see that its actual impedance is more like
a fraction of an ohm. In fact, one of the designer’s
aims is to get it as low as possible to derive the
greatest power and efficiency.

So to repeat: match up! And if, like Mr. Tarrant,
you are 72 years old, then I salute you, and hope
that I shall still be enjoying the thrills of con-
struction when my three-score years and ten have
been rung up!

Adding stages

So, for that matter, does Mike, who has been
sweating away over a tepid soldering iron, producing
a direct-coupled circuit to illustrate this month’s
argument. He has a little farther to go to reach the
Biblical milestone, but, wise beyond his years,
suggests we explain at this stage what we are getting
at. ‘You know, I know, and perhaps the Editor may
know,’” he says, but the series of articles has entered
its decade and we are still scratching around at
fundamentals, so let’s explain why!
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It is possible to take someone else’s evolved
circuit and build around it, taking for granted the
basic design work, and come up with a beautiful
piece of electronic wizardry that all your friends
will admire.

This is, fundamentally, what our other typical
correspondent, Mr. E. F. Good, from Malvern, has
complained about. In Part 7 of this series we
described the Darlington Pair transistor, and gave
some of the calculations from which it was derived.
This, we thought, was a legitimate demonstration of
the evolution of transistor circuitry, from which the
beginner could see where the application of the
rules we had laid down might be leading him.
The insertion was a legitimate ‘leader’—but Mr.
Good took exception to it.

“You do let your enthusiasm carry you away,’ he
complained. The only place where he would be
likely to use it would be as part of the triples of a
power amplifier. In other positions, a pair of opposite
conductivity would be more suitable and would cost
only a little more. ‘A manufacturer’s economics are
different.’ a

Well, of course, Mr. G., but give us credit for
some insight: we are coming to the complementary
pair. All in good time. This series is for the beginner,
which your letter shows you not to be. Palpably, for
you complain that our circuit that was intended to
get the best from a crystal microphone could have
been better served by a j.f.e.t.

That is true, but, I beg leave to argue, irrelevant.
Until we have got the hang of simple circuitry, there
is no point in progressing to more sophisticated
devices. Much of the rest of this long letter, picking
out points from preceding articles—in no sequential
manner, either—has been dealt with in Part 9. Some
wrongly captioned drawings have been explained.
Some omitted references (for simplicity) have been
taken up, and there is one formula in which no
account was taken of re, because we did not at that
point want to confuse beginners: we have since dealt
with that subject.

Mr. Good ends his letter with the statement:
¢, . . instructing beginners is the most responsible
job one can undertake, and should be performed
with the greatest possible care.’

Agreed, Sir, so without more ado we shall go on
to discuss the biasing of BC109 transistors, with
particular reference to the modifications necessary
in our thinking when we add two stages together.

Coupling up

It is possible, in theory, to cascade similar circuits
like erected chains of dominoes. But if we do, taking
no account of voltage swings, etc., our amplifying
edifice is likely to fall down. When this series was
being discussed, the Editor wanted us to call it
‘Building Bricks’, and this example is a case in
point. We must consider the composite circuit, the
two transistor unit, when we add one stage to
another.

Take Fig. 52. Here, we have Trl operating as a
collector follower, capacitively coupled via C, to the
second transistor, Tr2, working as an emitter fol-
lower. Bias for Trl is provided by a conventional
potentia) divider, R1 and R2.

The input signal is coupled to base of Trl by Cin.
A measure of gain may be expected from this stage
in its collector follower mode. The emitter resistance
R is bypassed by C. and the amplified signal at the
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collector of Trl is capacitively coupled to the base of
the following stage. All very good, except that, as
some of our corespondents have been quick to point
out, the output impedance is higher than would be
desirable. So, adopting Mr. Tarrant’s suggestion,
almost, we use another stage between our Trl and
whatever we are feeding.

This time, we are not interested so much in the
gain—we’'ve got that—but must preserve what we
have got and present a low output impedance. So the
second stage is operating at slightly less than unity
gain in its emitter follower mode, but it does give us
a low output impedance. The output voltage is de-
veloped across Re: and is coupled to the following
stages via Cou. The snag? The circuit, as given, is
wasteful of components. It is a general rule that extra
components in any circuit are extra possible sources
of trouble: noise, instability, excessive current drain.
So we shall proceed to whittle down the circuit.

To begin with, there is an alternative way of
biasing Tr2. Readers of the previous articles will have
no trouble in following the train of thought. We have
already dealt with the collector follower and the
emitter follower circuits. From the information given
in past articles, the ‘circuit’ of Fig. 52 could be
derived without much trouble.

Fig. 52: Two stages already considered, a common emitter (collector
follower) stage with an emitter follower stage added to it. The object
being to produce a low impedance output while preserving the gain.
This method of adding slages is wasteful of components.

Our alternative method is to remove bias resistors
R3 and R4 and the coupling capacitor, C.. We now
couple direct: that is to say, the collector of the first
stage is taken directly to the base of the second. The
result is that the base bias for Tr2 can now be
derived from the collector of Trl. Hence the term
‘directly coupled.’

Operating conditions

Calculating the operating conditions is a matter
of logical progression, as before. We start with Tr2.
We know the transistor characteristics—we have
dealt with the BC109 before. We know the supply
voltage and the ‘rail’ voltage, V., which we shall
adjust to 8 volts by manipulation of the series
resistor. Rgec, through which all the current in the
circuit flows, Fig. 53.

The things we do not yet know, and which we shall
have to define, are the load at the output and the
drive voltage at the input. '

Remembering what we have said about matching
already, we shall define the ‘worst case’ load. If we
decide that the maximum r.m.s. output voltage we
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require is, say, 200mV (0-2V), and that the minimum
impedance into which our circuit can feed is Sk,
we have some more guidelines to follow. Next thmg
we want to know is the peak voltage—remember, it
is the voltage swing that gives us the operating volt-
ages, i.e., defines our limits.

Here, we have 0-2VX1-414 (Peak=r.m.s.X v'2)=
0-2828V peak.

For a 300mV r.m.s. output, we shall need 0-3X%
1:414=0-4242V peak, and this is the value we shall
choose.

To calculate the current which will be driven into
our minimum load of 5k}, we divide our peak voltage
by the load impedance,

042 _ 22 _ gua
5000 50
To allow for a safe margin, we should operate Tr2
at an emitter current of five times or more than this.
A convenient emitter current to use in calculations
would be ImA.

Vee 8V 1K

SR
<>minimum
<|’5k

7 G

Fig. 53: A practical direct-coupled circuit. Linearity is good and dis-
tortion very low.

Operating Tr2 at an emitter current of 1mA and
with an emitter voltage of 4V (half V., which is V),
ngmg us a swmg of 8V, peak-to-peak, again a good
margin of safety is obtained.

Using Ohms Law, we calculate the value of Res.

R = Yo AV _ 4000 5000
1 ImA 1
The nearest preferred value of resistor will be
3:9kQ.

From the graphs

Turning now to the base conditions of Tr2. We
have already said that bias is derived from the col-
lector of Trl (see Fig. 53). We know that a silicon
transistor such as the BC109, when forward biased,
will have a voltage of 0-6V developed across the
base-emitter junction. If we add this to the emitter
voltage of Tr2, we get an expected base voltage of
4.6V, and so can say that the collector voltage of
Trl will be the same, since the two transistors are
directly coupled.

To calculate the base current of Tr2, we need to
refer to the graphs which have previously been
published, remembering that I, = i

hgg
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We know that, for a BC109, the hgg (d.c. current
gain) at a collector current of 1mA is 380. We know
the collector current, and can now say:

ImA _ 1004A
380 38

The collector current of Trl should be four or
five times greater than this. To get a more satisfac-
tory hre (a.c. current gain), we shall choose a collec-
tor current for the first transistor of 200zA. Again,
plenty in hand. In comparison with the base current
of Tr2, this collector current of Trl is very large, and
the effect of In: on the load of Trl can be ignored
in our calculations.

Vcc — Vcl’

This leoad, R, = ————— or
Icl
8-4-6V 34 34,000
¢ = = = = 17,000Q
200 (1A) 200 (uA) 2

The nearest preferred value is 18k(}.

Emitter voltage

Referring back to Part 9, a table was given to
show the effects of a spread of emitter current,
resulting from changes in Hyy and Vgg, for alter-
native supply voltages. From this, we can say that to
get good stability with our given circuit we need an
emitter voltage somewhere around 3V for Trl, if we
use potential divider biasing, as here.

If Trl is to operate with an I, of 2001A, we know
that the emitter current will only be a little less than
this. We shall ignore the effect of the relatively small
base current for this calculation. (This is no trick
of convenience, as one accusing reader expressed it!
Simply that if we wasted our time calculating to the
minutest figure, the resultant resistor values would
not be available. The variations due to these current
differences come within the preferred value ‘spread’
of resistors we propose to use.)

So, if you will grant us this much dispensation,
ignoring Iy, we will calculate Re; as

6
E _ kAY _ 3Ix 10 _  1skQ
I, 200:A 200

a preferred value of resistor.

Voltage gain

The d.c. voltage gain, Ay, of Trl, ignoring the effect
of re, the internal emitter resistance (if Mr. Good will
allow us to do so!), can be calculated from the col-
lector load resistance divided by the unbypassed
emitter resistance. That is,

18,000

A, = ——

15,000

From a knowledge of the d.c. current gain of Trl,

which is operating at a collector current of 2004xA,

we can calculate the true base current of the transis-

tor. hg, of a BC109 at a collector current of 200«A is
typically 280.

I _ Icl ZOO,UA
bl — —— T TSon
hret 280

which works out to approximately 0-7uA.
The emitter voltage of Trl has already been
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worked out: the base-emitter voltage will be 0-6V,
as explained before; we shall aim at a current
through the potential divider network, R1, R2, of five
times the base current of Trl.

Calculating R1, the lower resistor, this equals:

. 6
Ver _ 36v 36 X106 o
3-5uA 35

And again, the nearest preferred value will be
chosen, 1MQ.

The current flowing through R2 is the base current
of Trl as well as this base current multiplied by five,
which we decided as our desirable current through
the potential divider. In other words, 6 XIs.

VCC—-—Vbl 8——36V
6 X ]bl 42/1A
again working out approximately to 1M{).

SXIbl

So, R2 =

Input resistance

In this context, we refer to transistor input resist-
ance, which, in the case of the input resistance to the
base of Trl is the effective emitter resistance of the
transistor plus the effect of the unbypassed resistor.

Calculating first the internal emitter resistance of
Trl, we have the formula:

25 25
= — = 125Q
I, (mA) 0-2

Rin, ignoring R1 and R2, is equal to the effective
emitter resistance plus the internal emitter resist-
ance, multiplied by the a.c. current gain, (Ret+re) X
hfe‘

Let’s backtrack. Referring to Fig. 53, we bypass Re:
with a whacking great capacitor. Now, the stage gain

R..
is going to be determined by — We can’t do much
re
about R. without mucking up the d.c. conditions (to
quote verbatim from Mike’s notes). If we want to
modify the stage gain, therefore, we have to find an
alternative way of doing it, and the solution is as
shown in the drawing, a resistor, Ry, in series with a
large value of capacitor, C., both across the emitter
resistor, R.;.

Now we find that R cannot affect the d.c. condi-
tions. The amount of feedback in the circuit will
depend on the sum of the feedback resistor, Ry, and
the internal emitter resistance of the transistor, ra.
We have already agreed that re is 1250Q. If we make
R 820, the total emitter resistance (as far as a.c. is
concerned) will be 82+ 125=2070Q.

Our stage gain will be controlled by the formula:

R, 18,000

Rf + re 207

Reverting to the point where we backtracked and
putting in our value of feedback resistor for the
effective emitter resistance, we get an input resist-
ance of Rin=207X360 (the he from the curves for
the BC109) =74520.

Having got the input resistance of the transistor
settled. we can calculate the input resistance of the
stage, which, you may remember, is obtained from the
following formula:

RIS B I L B o
Rin Riyy RI R2 745kQ  IMQ  IMQ 652k
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Av =

Gain control

We can see that the gain of the circuit is obtained
by altering the feedback resistor but this also affects
the input resistance. Work out a few alternatives for
yourself. When you do so, one fact will strike you:
that is the major controlling factor of R1 and R2. We
have already seen that there are decided limits to
the amount of juggling that can be done, so in the
next article we shall dispense with this pair of
resistors altogether and show how the bias for the
base of the first transistor can be derived from a
single resistor fed from another part of the circuit.

Results

The final circuit, built up on 0-15in. matrix Vero-
board gave us a measured gain of 90 (calculated 87),
the input resistance was higher than calculated, and
the output resistance when the circuit was fed from
a low impedance source was approximately 522().
The output, measured and viewed on the oscilloscope,
was 300mV.

A
B
C
D
E
F
G
H
1

o

[BPEY SV supply

Q
@5
9
s

Fig. 54. Suggested layout of Fig. 53, on a 0-15in. matrix Veroboard.

Power supply details are as before, calculating Rqec
to drop 1V from the sum of the various currents we
have already considered, and decoupling with a large
electrolytic to prevent the audio signals from modu-
lating the supply. Coupling components are chosen
from experience rather than calculated in exact
detail. An input coupling capacitor could be 0-2,F
and for an output coupling capacitor, 2uF might be
chosen.

TO BE CONTINUED

BACK NUMBERS

We regret that the back numbers department of P.W. has
now closed and consequently we are unable to supply these.
Requests for specific back issues can usually be included
in our 'CQ’ section; there is no charge for this but it is a
service between readers and P.W. is unable to meet any
of these requests.
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So many of the components
you need for PW designs are

in the new 1972 Electrovalue
catalogue. Bigger, better than
ever—Post free—10p.

ELECTROVALU

Electronic Component
Specialists

We are official distributors for
SOLDERSTAT SOLPEr

As appointed distributors for well-known Elremco-
Wolf “Solderstat’ irons we offer this light weight model
HM8 in 16 or 24 watt, ratings 220/240V a.c. £| 87
nett

INFINITELY VARIABLE
TEMPERATURE CONTROLLED
SOLDER IRON

Deaigned essentially for micro-minjature and printed
circuit board assemblies. Temperature s adjusted as
required by control on base and remains constant
whether idling or on load. Although for working to
very delicate standards, the iron is of rugged con-
&truction and is exceptionally reliable. £9.20

Price, complete with base, nett

DE-SOLDER BRAID

The efficient money saving way to de-solder
solder joints, per 6 ft. length, nett

50p

TYGAN 36" x 27" £1-58;18~ x 27" 83p.
VYNAIR 367 x 257 93p. 16" x 25" 50p
{Pattern Book 3p & S.A.E.)

of resistor order).

E12 denotes series: 10, 12, 15, 18, 22, 27, 33. 39, 47. 56. 68, 82 and
their decades. E24: ar E12 plus 11, 13, 16. 20, 24, 30, 36. 43, 61, 62, 72,
91 and their decades. Prices are in pence each for same ohmic value and
power rating, NOT mired values. (Ignore fractions of 1p on total value

Hrand new—no teconds’ or mrpll 4.
TRANSISTORS vy aits MINITRON
Insulating  sets IIEE with
power types. DIGITAL
MANY HUNDREDS OF DIFFERENT TYPES IN STOCK—THEY’'RE
ALL IN OUR NEWEST CATALOGUE INDICATOR
No. Type Maulti-purpose Price - 22l
2NGH7 8il. NPN General 18p
2N1304 Ger. NPN 6> 23p
2N1305 PNP 0 28p TYPE 3015F Seven seg-
2N2846 Bil. UJT Oscillator, SCR driver ment indicator com-
8N2026 NPN Small sig. amp L] patible with standard
2N3055 NPN High power logic modules and power
2N3702 PNP Low power +—1t3mm—e  gupplies. Figs. 0-9 from
2N3704 NPN Low power well {iluminated fllament segments to give
ACl128 (‘" PNP Small sig./driver character of 9mm helght plus declmal point.
ACig8 Low power Power requirement 8mA from 5V D.C. per
AC178 NPN Low power segment. A limited numbher of alphabetical
AD148 PNP High power symbols also avallable.
*AD161 NPN Med. power In 16 lead DIL case £2 00
*ADlg2 PNP Me:l. power L
BC108 8il. NPN Bma’ll signa} Sultable BCD decoder
BC109 NPN Low noise driver type FLLI21T
BCl68 NPN 8mall signal yp L
BC169 NPN Low noise DIL Socket: 16 lead 80p.
BF194 NPN RF amp.
BFYS51 NPN Med,':up"em No. 3015G showing + or — and fig. 1 and
0AD0 Ger. diode RF detector decimal point £2-00,
OA91 a0 = General purpose ]
8D1 8ilicon Rectifier 1 amp
woe 8ilicon bridge 1 amp
8il. = Sillicon. Ger.= Germanium. *Matcied pair Anlsl/Amaz »| RIVLIN PRECISION
REsIsTons 1 00/ — 50/ — O/ 0-19% to 0-019, tolerance. Prices and delivery
o o o dr-tallu on request. Example-—values up to
Code Power Tolerance Range  Values 1109 10t099 10pup [ 100K, between £1 and £2 nett.
in ohms (see note below )
C 1/8W 59 47-470K E24 1 08 07
€ 1w 109 s El2 08 07 SLIDE
c 1/2\V 59 4-7-10M E: 12 1 09
c 69 47104 El2 25 2 19 POTENTIOMETERS
MO l/"\\' 2% 10-1M E24 4 3 2 nett
WW 1w 109, 0-22-39 E12 7 7 [
+1/200
WW 3w 5% 1Q-10K  El12 7 7 6
WW 7w 59 1Q-10K E12 9 9 8
Codes: C=carbon flim high stability low noise
MO = metal oxide Electrosil TR5 ultra low noise
WW = wire woun: Plessey
Values: Robust construction, smooth silent action.

In values from 4K7 to 1 megohn, linear or
log, each 28p. Light grey escutchon, 10p.
Knobs flat. grip type in black/Red/Green/,
Yellow/Blue/Lt. Grey/Dark Grey or White
each bp.

SIEMENS TTL
INTEGRATED CIRCUITS

FLH10L (7400) 20p | FLJI21 (7473) 45p
FLH201 (7401) 20p FLJ141  (7474) 45p
FLHI101 (7402) 20p FLJ151  (7478) 45p
FLH291 (7403) 20p FLJI131  (7476) 45p
FLH2I1 (7404) 25p FLH221 (7480) 88p
FLH271 (7403) 25p FLH231 (7482) 87p
FLH381 (7408) 25p | FLH241 (7483) 132
FLH381 (7409) 25p | FLHa4l (7486) 33p
FLH111 (7410 20p FLJ161  (7490) 80p
FLH351 (7413) 36p FLJ221 (7491

FLHI121 (7420) 20p | AN) 1-28
FLH131 (7430} 20p FLJ171  (7492) 86p
FLH141 (7440) 24p FLJ181  (7498) 80p
FLL101 (7414) 122 FLJ231  {7494) 1-13
FLH281 (7442) 118 FLJ18!  (7498) 87p
FLH36L (7443) 145 FLJ261  (7496) 148
FLH37L (7444) 145 FLJ301 (74100) 164
FLH151 (7450) 20p FLJ281  (74104) 43p
FLH161 (7451) 20p FLJ2T1  (74107) 58p
FLH171 (7453) 20p FLK101 (74121) 48p
FLH181 (7454) 20p FLJ20L  (74190) 1-80
FLY101 (7466) 20p FLJ211  (74191) 1-80
FLJI01  (7470) 45p FLI241  (74192) 1-74
FLJII1  (7472) 32p FLJ251 (74193) 1-74

BAXANDALL SPEAKER

As designed by P. J. Baxandall and originally described in
“Wirless World". Complete kit inc. spkr. equalicer and
apecial cabinet kit (18”7 x 127 x 107) cut to size. 10 watt
RMS/15Q loading. Part cost of 3.8'
carr. and ius. in U.K. 60p

Speaker unit and equaliser kit post free nett £4-81.
Pack fiat cabinet assembly (all cut to shape) natural
teak finish £9-00 nett. Part cost of carr. in U.K. €0p.

Nett £

CARBON SEELETON PRE-SETS

8mall high guality. type PR linear only: 1002, 2200,
470Q, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, IM. 2M2, 5M, 10M{). Vertical or horizontal
mounting, 5p each.

ZENER DIODES 59% full range E24 values: 400mW:
27V to 36V, 14p each: 1W: 68V to 82V, 27p each;
1:5W: 47V to 75V, 48p each.

Clip to increase 1-5W rating to 3 watts (type 286F) 4p.

MINIATURE TOGGLE SWITCHES
2A/250V. DP/DT, 48p.

MAINLINE AMPLIFIER KITS

70 watt power amp. module kit, £12-60 nett. Power
supply kit, £6:00 nett. Matching pre-amp kit, £3-80 nett.
(Above prices for mono.) 8terec Kit. 2 power amps. pre-
amp kit, power supply kit and matched controls for
building your own cabinet, £38-40 nett.

SIEMENS GCAPACITORS

POLYCARBONATE—59,, TOLERANCE

250Y. up to 0-1uF: 100V/0-1uF and above

0-01; 0 012 0 015; 0-018; 0-022; 0:027; 0-023; 0-047;
0-056 eac

0-063; 008n 01 012 0-15 each 4p.

0-18; 0-22; each

0-27;0:33: Gp 03979 0-47 8p: 0-56 10p; 0-68 11p: 1uF 18p.

TORS (values in uF/V)
7/'15 10/"5 22/]6 47/10;

47/35

100, m Tooaly 220 6; 220/10;
] /20 220/ /

3 ‘»z/ss'

4 D.
550 ; 220/35; each 9p: 100/63; 470/25; 100/10 each 10p.
2"0,&3 4/0/’*5 1000/16 each 14p.
1800/ 255 ; 1000/35 each 18p —30p.
’00/35 4 700/lﬁ—each 33p.
Tantalu nther cnpncnors etc.—-see latest 1972
Catalogue—issue No. 6.

NEWMARKET LINEAR I1.Cs

LIC 709C/14 Dual in line—34p 709C/5, TOS 38p
LIC 741C/14 Dual in line—40p 741C/5, TO6 42p

CARBON TRACK
POTENTIOMETERS

long spindles. Double wipers for low nolse.

SINGLE GANG P.20 lin. 100 Q to 2-2M (2, 12p; Single
gang log. 4-7k{) to 2-2M (2, 12p: Dual gang linear
47k Q to 2:2MQ, 42p; Dual gang log, +7K () to
2-2M Q, 42p; Log/antilog, 10K, 22K. 47K, 1M Q only
42p, Dual antilog, 10K only, 42p. Any type with 2A
D.P. mains ewltch, 12p extra.

Only decades of 10, 22 & 47 available in ranges quoted,
DUAL CONCENTRIC In any combination of P.20
values as above, 80p; with switch, 72p. Knoba, pair 24p.

DISCOUNTS

109 on orders £5 to £15.
159%, on orders over £15. Vo discount on éfems marked
Nett. Prices subject to alteration without notice.

Q.E.D. High quality amplifier systems. Built to your
personal specifications. Enquirles invited. Please quote
P.W.a8.

1972 ELECTROVALUE
CATALOGUE (NO.6)

Now enlarged to 96 pages plus cover. More items, more
information, more diagrams then ever. Post {ree in U.K.
—10p.

POSTAGE AND PACKING

FREE unless otherwise stated. Handling surcharge
10p on mait-orders under £2.

Oversean orders: carr. & Insurance charged at cost,
U.S.A. CUSTOMERS are invited to contact ELECTRO-
VALUE AMERICA. P.0. Box 27, Swarthmore,
PA 19081.

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY USERS INVITED.

ELECTROVALUE

Hours: 9—5.30: Sat. 1 p.m.

(Dept. P.W. 972) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Tel.: Egham 3603 (STD 0784-3) Telex 264475
ELECTROVALUE LTD—AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT ORIGINALLY IN 1965
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24, WOODHILL, MINTRON DIGITAL INDICATOR
TYPE 3015F Reads 0-9 and decimals
HARLOW, ESSEX (Data Sheet on request)
l Add 5p P. & P. Price list 8.AE. ;
No callers please. oN LY £1 _50 BARGAIN TTL'S
q for one month only
All our stocks are brand new with money back guarantee
BD116 789, 0014 13p  TIP33A 95p | 2N3711  10p | 16 DIL Socket 30p
TRANSISTORS BD121  50p TIP34A £1-80 | 40251 490 | Driven by 7447 95p | =
ACI07  15p|AL102  58p | BD130  46p oc71 D | 2N697  18p | 40636 55p
ACI26  1lp| ALI03  48p | BD131  58p| OC72 12p | 2N2171  24p
ACI127 AU103  85p | BF194  15p | OC81 18p | 2N1304  25p
AC128 (AIplAU11l  9§p | BFY50 15p| OC8ID  13p | 2N1306  25p SUPER LOW
AC176  \25p/BC10; BFYS1  12p | 0083 20p | 2N2646 ®*47p PRICED LINEAR L.C'S
ACL41K BC108~w BSY96A 15p | OC170 24p | 2N2926 DIODES
AC142K  20p | BC10Q, s B8p | ME0402 18p| OC200  25p | 2N3053 IN4001  4p|301a To99 4gp | =BN7416
AD14 BC164"  20p | MEO404 1dp| 0C201 2N3065 IN4002 (é 3014 D —BN7417
AD150 BC168  10p  ME4401 10p | OC25 25p4 2N3702 D | IN4003 D|700C  To99 Jf 28p v=BN7420
AD161 BC169  11p | ME4102 12p | 0C28 9N§703  12p | IN4004  7p|709C DIL 0,
AD162 8p | ME6002 14p | OC29 36p | 2N3704  12p | OA90 Cg( 723C  To99
AF114 ME610]  14p | OC35 25p | 2N3705  12p | OA9L 723C  DIL
AF115 8p | ME6102 15p | 0C36 36p | 2N3706  10p | OA200 741C  To99 . 5p
AF116 PSI111  8%p | TIP29A  48p | 2N3707  10p | OA202 p) 741C  DIL -
AF117 p| MP8511 3dp | TIP30A  bBbp |2N3708  9p | 1844 741C  8p in DIL 195 |
MP8513  45p | TIP31A  58p | 2N3709  10pY IN4149  4p | 747C lps| =BN74105 097
CAPACITORS 0C41 13p | TIP32A  68p | 2N3710  10p | WO2 82p | 748C  To99 ggg
MULLARD POLYES_L%;‘QCAPACITORS €280 SERIES ;/?;“LOJM'E CONTROLS 125
250V PAC. motm 1uF, DQL5uF, 0-022,F, 8p.0-033uF, 0-047uF, 0-068F, 34p. 0. 2, 4p. | potentlometers . 100
0-15u¥, 0-22uF. 5p{0-33uF, 81p,0-474F, 8ip. 0'684¥, 11p. 1'0uF, 13p. 1-5uF, 3997, SIPS ?&?3:3:2:5000 to2:2MQ — 8N7451 133
MULULARD POLYESTER CAPACITORS C296 SERIES e i‘;;glégzE_":“Blgng‘:g:@ﬂév- ST 7
0-0015, 33uF, 0-00. % 068 F, 0-01uF, 0-015uF, | = = = 50
400V: 0-001u¥, 015uF, 0-0022uF, 0-0033u 47uF, 2¢p. 0-0068;: i F, RESISTORS »BN7460 015/ —S8NT4150 180

0-022uF, 0-033uF, 8p. 0-047uF, 0-068uF, 0-1uF, 4p. 0 15uF, 8p. 022p}< 7%p. 0-33uF, 1111
©0-47uF, 13p.

160V: 0-01uF, 0-015uF, 0-022u), 0-033uF, 0-047uF, 0-068uF, 3p. 0-1uF 8}p. 0-15uF, 4ip.
0-22uF, 5p. 0-33uF, 6p. 0-47u¥F, 7ip. 0-68uF, 11p- 1-0uF, 18p.

1 watt 5% carbon 1p each
§ watt 10% carbon 1p each

e - ADIGI AD162
range 2-7Q to 10 MQ type TR5
triple rated 4-—4. tin oxide x2% I‘° o p|1

ELECTROLYTIC CAPACITORS_MULLARD C426 SERIES 6p each | range 10Q to 1 MQ 3p esch 100 pius 9p 10 plus

(UF[V) 10/2-5, 20/2-5, 80/2-5, 160/2-5, 320/2-5, 600/2-5, 8/4, 32/4, 54/4, 125/4, 2504, 400/4, | SLIDE SWITCH 2\3@ BoW07 ncms
10 plus <1%p : BE

6-4/8-4, 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/6-4, 4/10, 16/10, 32/10, 64/10, 125/10, 200/10, | 3 88T
2-5/18, 10/16, 20/16, 40/16, 80/16, 125/]6 1-8/25, 6-4/256, 12-5/25, 26/25, 50/25, 80/25, 1/40,

10p uch
12p each

4/40, B[40, 16/40, 32/40, 80/40, 0-64/64, 2-5/64, 5/64, 10/64, 20/64, 32/64. MINIATU N LAMPS ] |1o 99
MULLARD C437 SERIES 240ulorh1 10y plus 44p each. ”‘;’3560 0y 00pies &
I - ig
100/40, 160/25, 250/16, 400/10, 640/6-4, 800/4, 1000/2-5, 9p. 100/64, 180/40 250/25, 400/16, | CARBON ON mge.. BC 182K :-3-4- 1
640/10, 1260/4, 1000/6 4, youhg\ 12p. 160/64, 250/40, 400/2-5, 2000/4, 1000/10, | PRE-SETS w
1600/6-4, 2500/2:3, 15p(( 250/64) 400/40 640/25, 3200/4, ¥000/1 1600/10 2500/6-4, Smallhlghqmmy.t&pePB ,linear only: Unmarked but fully tully xo plus
400025, 185. 100 Q, 220Q . 2K2, 4K7, tested \
10K, 22K, 47K, 100K, 220K, 470K, 1M, 2N3055 TBAS0O
Miniature Fixed Ceramic Plate 2}p each. 2M2. 4M7. 10M Q. Vertical or horizontal |1-9 39 watt AF power
mounting, 5p each. 10 plus D' Ayp. £1-40 each

eTTH calues from 1-8pf to 10,000 pf.
- = ~

PRAGTICAL WIRELESS
ELECTRONIC IGNITION
SYSTEM

RADIO BARGAINS
E=—____ 1§

. 6 %
. ) Solve your e ica-
Grundig Mariner TR865 @ £35-00 tion probiems with thia
Grundig Solo Boy £16-50 4-Station Transistor Intercom system (1 master and
Grundig Music Bo £26 00 8 Subs), in de-luxe plastic cabinets for desk or wall
!g u y mounting. Calljtalk{listen from Master to Subs and
Grundig TR600 £28:50 Subs té)chﬂlﬁorl.lldully suitable for Business, S8ur-
i i d gery, 100] ospital, Office and Home. Operates
Grundig Elite Boy 210 £29-00 on one BV battery. Onjoff switeh. Volume control,
Grundig Elite Boy 500 £26-50 Complete witn 3 connecting wires each 86ft. and
Grundig Melody Boy 500 £26 50 other accesgories. P. & P. £0.40.
This Capacitor-discharge Electronic ignition Grundig Melody Boy 1000E | £41:50 MAINS INTERCOM
Wireess. and' nas. oroved extremery popular. Grundig Satellit 1000 12500 Tor nstant brorwny, lowd and clons communication.
L A 5! wo-way, loud and clear col .
We are able to offer the kit in two forms; the Grund!g Ocean Boy 3005 £62-00 On oﬂ nwitch and volume co:tml mPTl‘:::ﬁ :3
Standard k':t containing hthe electronic com- Grunaig Yacht Boy «£34-50
ponents only, enabling the customer to tailor A .
these to his own layout, or the De-luxe version Grund‘g RF430 £26-50 INTERCOM/BABY AlAHM
containing a ready-dritled roller-trimmed Koyo KTR1661 8w.b. £40-25
printed circuit board .and ‘fully machined Koyo KTR 1663 or 1664 8w.b. £47-50
e b cenl somton e Koyo KTRITIO 11w.b. £5600 «
transformer, first-grade components and full wa d
co?struc(ion details. Suitn:le‘fﬂir 12V. systems Toshiba IC70 £16-50 \ - ) ':)Réfs
only, pos. or neg. earth. componems . i . @
available separately. Case size 43" x 33" x 2" Aiwa AR158 6w.b, (inc. air) £31-00 W_/ £3.35
Complete a::epnalr:hr/‘ and Hiring manual 25p, Hitachi WH1160 with D.F. £22-50 Banme as 4-Btalion Intercom {or twu-way instant
refundable chase o q ;
Price : Standard kit £a £7-25 post free ITT/KB Golf' R £26:50 %"n’?;'fl‘.’"'&ﬁ.'ﬁ,'tte’“:}:: 6’:5?:“ :nl::egu‘nr:;d Eg-?
De-luxe £8-75 post free ITT/KB Touring Int, Marine  £45:00 Battery 14p. P. & P. & : :

Trade enquiries invited. Mail order only.
State pos. or neg. earth when ordering.

DABAR
ELECTRONIC

With each set ‘‘Guide
to Broadcasting

FRE Stations” (160 pages)
WILMSLOW

£2.99
Why not boost

y business  effi-
ciency with this lncredlhlc De-luxe Telephone Amplf-
fier. Take down long telephone messages or converse

PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS. wWs1 1UZ
Tel. Walsall 34365

AUD'O, Dept. PW,

10 Swan St. Wilmslow,
Cheshire, SK9 1HF
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without holding the handset . A usetul office aid. On/
oft switch, Volume Control. Batiery 14p. extra,
;’d& P. 22p, Full price refunded if not satisfled in
ays,
WEST LONDON DIRECT 8UPPLIES (PW.8)
169 KENSINGTOK HIGH STREET, LONDON, W.8.
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INSTALLATION

VIVIAN CAPEL

PART 2

HE main source of engine interference is, as we
I have said before, the distributor. Suppression is
achieved by inserting resistance in the central
high-tension lead from the coil. Modern British cars
already have this fitted, often it takes the form of a
resistive carbon brush for the rotor contact. No
additional suppression should be fitted. In the case
of older cars, and some of foreign manufacture, a
suppressor should be fitted as a routine job when
installing the car radio. A value of 10k} is suitable
which can be of the screw-in or cutlead type,
whichever is the most convenient.

The coil

The next point to consider is the ignition coil. This
can generate interference which can be suppressed
by fitting a 2uF capacitor. This should be of the
metal-cased type, the case being secured to the car
bodywork as near to the coil as possible. The
capacitor lead, which must be kept as short as
possible, must be connected to the low-tension lead
coming from the ignition switch.

One type of capacitor-suppressor which is specially
suited for this application, is the co-axial type. This
is similar to the lead-through capacitors often found
in television tuner-units. The metal case is clamped
to the car bodywork, or better still the metal case
of the coil, one connection is taken to the ignition
switch-lead and the other to the coil. Thus the low-
tension supply to the coil passes through the capaci-
tor casing which thereby forms an effective barrier
to interference pulses. The two capacitor leads must
be kept as far apart as possible to prevent any
inductive coupling to bypass the capacitor.

Dynamo suppression

Next, comes the dynamo. Again, interference can
arise from this component, and a metal-cased
ordinary or co-axial capacitor suppressor of 0-5uF
should be used. What has been said about earthing
the case and keeping leads short applies here too.
Two leads come from the dynamo, one is the field-
coil connection and the other is the output lead. On
no account should the suppressor be connected to
the field terminal as actual damage could result.
One method of identification as to which is which, is
that the field coils carry much less current than the
output lead from the armature and so is wired with
much thinner wire. The suppressor then, must be
wired to the thick-wire connection.

We have described the three suppression points
which should be attended to as a matter of routine
on every car-radio installation. In most cases it will
be found that interference is down to a very low
level and the installation can be considered success-
fully completed. There are though the stubborn
cases, and we will now see what can be done to
silence these.

Stubborn cases

It may be that you are fitting a radio in a second-
hand car that previously had a radio which was
removed by the previous owner. Do not assume that
the three points we have described were properly
suppressed, check each one. Some garage mechanics
have a habit of disconnecting or removing suppres-
sors when looking for faults. In most cases the aerial
will have been left on the car and of course this
will be used in the new installation. As the majority
of faults are attributable to the aerial, always check
it in case of persistent interference. Check that the
circuit from the aerial-rod to the radio-plug is con-
tinuous with a meter or other type of circuit tester.
Check that the screening goes all the way and that
there is no break or badly made join. Check that
there is no leakage between the aerial and screen,
and that the screen is a dead short to the bodywork.

Ignition 2uF
switch 4

O-5uF
‘lOk
k Distributor
=)

*o et
it ﬁ@

Fig. 2: Three routine suppression points for all radio installations.

Check that the part of the body that the aerial is
mounted on and therefore the part that the screen
is earthed to, is in fact in good electrical contact with
the main bodywork. Sometimes new wings are fitted
that are primed with undercoat before being bolted
into place, and therefore make poor electrical
contact. Lastly, check that all sections of a telescopic
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aerial are in good contact with each other. Oxidiza-
tion sometimes prevents this and the bottom section
is ‘on its own’ with poor, if any, contact with those
above it, thus resulting in a short aerial length,
poor signal pickup and degraded signal/noise ratio.

If interference persists we must look elsewhere for
the trouble. Cases have been known where after the
most careful and extensive suppression the trouble
has remained, and the cause has been traced to a
burnt and pitted rotor-arm. It is worth replacing it if
in doubt. Similarly the high-tension terminals in the
rotor head may be worth checking and cleaning up.

If all is in order here, the plug leads may be
radiating. A set of 5kQ resistive suppressors can be
fitted, one in each plug lead, as near to the distributor
as possible. It may even need a second set wired close
to the plugs. Some makers use resistance wire for the
plug leads and if this is the case (as can be checked
with the meter) no further resistance will be of much
help. Actually these resistive leads are better than
wired-in suppressors, because the resistance is dis-
tributed along the complete length. Special h.f. filters
may prove the answer.

It is assumed that the plugs themselves are in good
condition, and of course these should be replaced at
the stipulated intervals in the interests of petrol
economy and engine performance. Old and worn
plugs can cause interference, so if yours are due for
a change, try a new set before getting too involved in
suppression methods.

Other interference

Any interference that yet remains will very likely
be due to causes other than the high-tension ignition
circuit, if all the measures here described have been
taken.

This can be ascertained by revving up the engine
and then switching off the ignition. Any interference
arising from the ignition circuits whether low or high-
tension will immediately cease. Any noise that con-
tinues as the engine slows down and stops must there-
fore be due to the dynamo or voltage-regulator. If it
is still the ignition circuit that is giving the trouble,
about the only thing left is inductive coupling be-
tween the Lt. ignition circuit and radio leads. One
possibility that has been known, is coupling between
the car wiring to the ignition-switch and the radio
loudspeaker leads. Moving the latter may improve
things, but in stubborn cases it sometimes pays to
rewire the speaker with screened-cable. Some radios
already have screened loudspeaker wire fitted by the
makers, but often the screening is earthed to some
point inside the metal case of the radio. Thus if any
r.f. interference pulses are picked up by the screen
they will be conducted inside the radio, and possibly
affect the r.f. circuits. A worthwhile move is to dis-
connect the internal earth and to earth the screening
to some external point on the case.

If in fact, the engine rev test eliminates the igni-
tion circuits, we can absolve the dynamo if it is
properly suppressed as we have described. This leaves
the voltage regulator. It is usually easy to tell if
interference is coming from this source because the
sound has quite a distinctive character. It has what
can best be described as a chattering sound, and it
_seems to affect the long-waves more than the medium
waves.

Suppression will usually be effected by the connec-
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Clock ,wipers etc.

(@)

F

Ik
Non- capacitive
filter

=

O-5uF 2uF
8
7.
(c)
?I';. or HF
ilters .@,
(b)

Fig. 3: All possible suppression points. Rarely necessary except in
stubborn cases or FM radios.

tion of a 2uF capacitor to the regulator terminal that
goes to the battery. Do not connect it to the one that
goes to the dynamo field coil.

If the main engine interference has been sup-
pressed, as indeed it should be after the measures
we have described, there may be a residual noise,
especially with installations that have the aerial
mounted at the front of the car. We have seen that
this is more probable than those with rear mounted
aerials, but in some cases the level may be higher
than it should be. One possible reason for this is that
the bonnet is not earthed electrically to the rest of
the car. Thus its shielding effect is poor and the
aerial is exposed to direct radiation from the engine.
A couple of jumpers of copper braiding should be
connected across the hinges to provide a low-resist-
ance earth-path.

There are other causes of radio interference be-
sides the engine and its necessary subsidiaries. A
common one is the ticking of the electric-clock and
the whine of windscreen-wipers. Fortunately, the
cause is self-evident, and all that needs to be done is
to fit a suppressor to the offending item. A metal-
cased 0-5.F should suffice as long as it is fitted as
close to the accessory as possible with the shortest
leads to it and to earth.

There is one final source of interference which has
nothing to do with the car’s electrical system, and this
is static. It is easily identified because it is not present
when the car is stationary, even tHough the engine is
running, and it is present when the car is coasting with
the engine switched off.

Although thus easy to recognise, it is not so easy to
find the precise cause and effect a cure. It is
generated by some part that is in poor electrical
contact with the rest of the bodywork, and the prob-
lem is to find out which one. A common cause is the
tyres; friction builds up an appreciable charge which
then leaks through various paths producing the
interference.

One possible cure, is the dangling-chain which a
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BSR LATEST

STEREO AND MONO °

Plays 127, 10” or 7° records,
Auto or Manual, A high
quality unit backed by BSR
relinbility with 12 months’
guarantee. AC 200/250v.
8ixe 184 x 11}in.

Above motor boud 3tin.
below motor board 2{in.

with STEREO and MORO XTAL £8.75 Port 5.

Pl el ooy BLE £7-T5 rost 25p.

SUPERSI_.IM

R.C.S. STABILISED POWER PACK KITS
All parts and {nstructions with Zener Diode, Printed Circuit,
Bridge Bectifiers and Double Wound Mains Translormer
input 200/240v. AC. Output volugu availgble 8 or 9 or

12 or 15 or 18 or 20v. DC at 100mA or less.
2LEASE STATE VOLTAGE BEQUmED. ‘2 POST
Details 8.A.E. Sise 8} x 1} x 1}in, FREE

GENERAL PURPOSE TRANSISTOR

PRE - AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar. Can be used with
Battery 8-12v or H.T. line 200-800v D.C. operation.
Bize 11" x 13" x }”. Response 25 c_p.a. to 25 Ko/s. 26db gain.

RCS DE-LUXE 8 WATT AMPLIPIER. Ready made
tested. Printed circuit. Pentode valve EL84. 3 watts
output. Tone and volume controls. Metal rectifier. Com-
plete with two knobs and high performance

loudspeaker. Response 50-12,000 cps. £4 Post
Bensitivity 300mV. 26p

R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.8. Amplifiers
and most modorn autochangers. Sise 18 x 15 x 8in.

Metal fittings. Carrying handle, £4 Post
Popular colours. Two-tone rexine covered. 26p.

GARRARD SINGLE PLAYER
TA MK

4 speeds. Plays all
sizes of records. 4
pole heavy duty
motor. 9in. steel
turntable. Plug 1n head
with stereo/
cartridge. Adjustable stylus pressure. Autostop. Brown
and Cream finish. AC mains 110/240V. Basze plate size
12in. x 8in. Operating area 14in. x 12}in. Above motor
board 3in, below motor board 2}in. £| Post.
1deal for Home Hj-Fi or Discotheque. Free

GARRARD AUTOCHANGERS with Sonotone Cartridges
Stereo Dismond and Mono Sapphire, Model 1025 £10.
Model 3500 Stereo and Mono Autochanger £14. Post 26»

BSR JUNIOR SINGLE PLAYER £4-50
Turntable, 4-speed motor and separats pick-up

HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo
Btereo/Mono 9TA 22-50; GP94 2250; GP9S £2-00;
Bapphire Mono GP91 £1-50; Power-point LP/78 80p.

WOOFER AND
E‘ M‘ I * TWEETER KIT

£5 '75 Post 25p

Comprising & fine enmplo of a Wooter
10¢ x 6}in. with s massive Cenmc
Magnet, 440z, Gauss 13,000
Aluminium Cone centre to imp:
middle and top response. Also the E.M.I.
Tweeter 31in. sgnare has & special light-
weight paper cone and magnet flux
10,000 lines. Filter condenser supplied.

lmpedlnco Standard ........
Maximum Power..........

Usetul Response. .
Base Resonance

SUITABLE ENCLOSURE 20 x |3 x’m, £9 POS p
WEYRAD P50—TRANSISTOR COILS
ke

RA2W Forrite Aerial. . Spare Cores ......... 8p
Osc. P50/1AC ....... 33p Driver Trans. LFDT4 . 58p
LF. P50/2CC 470 ke/s. aop Printed Circait, PCAL1 . 58p
3ed ILF. P50/3C 36p J.B. Tuning Glnz

P51/1 or PBI/B a
P50/8V . 86p
Mullard Ferrite Rod 8 x 1in. 20p, 8 x iin. 20p.

YOLUME CONTROLS | 800nm Coax 4p. ya.
Long spindles. Midget Sise | BRITISH AERIALITE

8 K. ohms to 2 Mog. LOG or AEEAIIAL-AIR SPACED
LIN. L/S 15p. D.P. 25p. | 40 yd. £1-40; 60 yd. £2.
STEREO L/8 86p. D.P. 75p. | FRINGE LOWLOSS| O g,

Weyrad Booklet
OPTI

For nse with valve or transistor equipment, 90 Post
Full instructions supplied. Details §.A.E. P 10
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p | 250/25V .. 14p | 50+50/350V .. 3&p
4/360 14p | 500/25V .. 20p | 60+100/350V 58p
8/450V 14p | 1000/25V. . 32+ 82/250V 18p

8/ 1000/60V . . 82 + 82/450V 88p
82/450V 0p | 8+8/450V Yo | 350+50/385V
25/28V | 8+168/450V  20p | 82+ 82+ 32/350V 43p
60/80V.. 10p 10+10/450V 86p 100 + 50 + 50/350V48p
100/25V  10p 32+ 32/3560

LOW VOLTAGE ELEC’I‘BOLYTXCS
1, 2, 4, &, 8, 18, 25, 80, 50, 100. mml‘ 16V. 10p.
S00F, 18V, 15p ; 25V. 20p; B

100V, 7°I

1000mF. 12V. l7p ; 25V. 3%p ; GOV 479 H

2000mF. ov E:‘ 50V. 87p.

2500mP. 2p ] 00mF, BEV. 47p ; ; 60V, (65
5000mP. GV Jp. 12 75p; 85V. 86p; ¥
CERAMIC 1pP to 0-01 4p,Bilver Mics [ u Hlﬂp[* = !I
PAPER 850V-0-1 4p, 05 : 1mF 18p,\EmF 150V
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; DRY Ebp—

SILVER MICA. Close tolerance 1% 2-2-500pF 8p; 500-2-200

oF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, m!d 30p; each.
GANG. *0-0” 208pF L 178pF, 85p; Slow motion drive

ALL MODELS “BAKER SPEAKERS” IN 8TOCK
HiF Manual £0 plans,
dats and cabic tables. 42p. Post Free

BAKER 12in. MAJOR £9

80-14,500 c.p.s., 1Rin,
double cone, wooter and
tweeter cone together
with s BAKER ceramic
magnet assembly bhaving
s flux density of 14,000
gause and & total flux of
146,000 Maxweils. Bass
resonance 40 c.p.s. Rated
80 watts. Voice coils
8 or 8§ or 15 ohms. Post Froe

Modualo kit, 96-17,000 o,

with tweeter,  crossover,
H baffle and
. inetructions. £l I '50
BAEER “BlG—SOUND"” SPEAKERS
‘Group 25° *Group 35’ | *Group50°*
12 inch 12 inch 16 inch
25 watt £7 35 watt £9 50 watt £ I 9
8or8urlsohm ' 3or Bor 150hm! g or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front
Por 12in. or 10in. dia. speaker 20 x12 % 9in. 29. Post 25p
For 13 x 8in. or 8in. speaker 18 x 10 x 9in.

For 10 x 6in. or 8in. speaker 16 x 8 x 8in, £4. Post 25p

LOUDSPEAKER CABINET WADDING 18in. wid‘. 16p 2.
GOODMANS 6} in. HI-FI WOOFER

8 ohm, 10 'un Lun canmle magnet.

Cambri

TWIN

865 + 365 with 25 + 25pF, 50p 500pF slow motion, st
45p;amal] 3-gang 500pF £1

SHORT WAVE, SINGLE. l‘ 80p; . 25pP 65p: 50pF 65p,
NEON PANEL INDICATO DC Red or Amber 20p
RESISTORS, } w., t w., 20% 1p; 2 w. 5p 10 ohms 0 meg
HIGH STABILITY. } w. 2% 10 ohmg to 1 mu..é‘fy{

Ditto 8% Preferred values 10 ohms to 10 meg., ¥.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 w,

10 ohms to 100K, 10p each; 2} wait, 1 ohm to 8-2 ohm@:;

DECCA DECCADEC GARRARD
MOTOR UNIT MKII

Single play Stereo
Mono Deram
transcription
hetd and arm
Four speeds.
10¢in, tuznuhle
Anti-rumble filter
:i“ compensa-

Laboratorymotor.

SPECIAL £18 50

PRICE

METAL PLINTH & PLASTIC COVER
Cut out ready for Garrard or
B. s R Wili play with cover In £5 ‘50
position, Latest design.

Covered in bilack leatherette.

Antimagnetic. 124 x 144 x T}in. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS A% o™
£250-0-250 80 mA. 6-8v.4amp. ............... £1-50
250-0-260 80 mA. 8-3v.3-52.6-3v.12. 0r5v. 20, £2:50
850-0-35080 mA. 8-3v.3-62.88v.1a.0r5v.2a. £3-00
800-0-300v.120 mA.,6-3v.42.C.T.;83v.24a... £3-25

.,2,8,4,50838v.1}a
GENERAL PUEPOSE LOW VOLTAGE Tlpped Outpuu
st 2amp, 8, 4,5,6,8,9, 10, 12, 15, 18, 24 and 80
8, 10, 12,16, 18, 20 24, 80 38, 40, 48, 00

p. 8. 10, 12; 18, 18, 20, 24, 3u, 36, 40, 48, 60"
5 amp. 8, 8, 10. 12, 186, 18, 20, 24, 80 36, 40, 48,80. !8 7%
AUTO TRANSFORMERS 115v. to 230v. or £30v. to 115v.

22-25; 500w. £6-25; 750w. £10; 1000w 214,
CHAEGEE TRARH‘OEMEES Input 200/
for 8 or 18v., 1} amp., £1-50; 2amp £1-80; 4 amp. £2-50.
FULL WAVE BRIDGE CHA RGER EEGTIFERB
@ or 12v. outputs, 1} amp. 40p; £ awp. 56p; 4 amp, 85p
LUCAS 2D8500 Bridge 70V 5 amp £1.

Edge 5K. 8.P. Transistor 25p | 1deal 825 and colour.
8in ELAC

Dual cone plasticised roll

surround. Large ceramic mag-

net. 50-16,000 cps. Bass

resousnce 55

cps. 8 obm im-

5.0 8480

watts  music

power.

BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in. sides. 7 X 4in.
45p; 9 x 7in. 80p: 11 X 7in. 70p; 18 X Bin. 80p; 14 x 1lin.
95p; 16 x 14in. 99p; 11 x 8in, 50p; 18 x 10in. £1
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 8p; 8 x 6in. 15p;
14 x 3in. 16p; 10 x 7in. 19p; 12 x 5in. 20p; 12 X 8in. 28p;
18 x 6in.28p;14 x Bin. 34p; 12 x 12in. 40p; 16 x 10in 50p.
1% inch DIAMETER WAVE-CHANGE SWITCHES 25p.

£p. 2-way, or 2 p. 6-way or 8 p. 4-way 25p each. 1 p. 12-way,
or 4 p. 2-way, or 4 p. 3-way 28p.

TOGGLE SWITCHES, sp, llp dp. 18p; dp. dt. 23p.

““THE INSTANT” BULK TAPE

ERASER & HEAD DEMAGNETISER

200/250v. A.C. Polt

Leaflet 8.A.E. £2 35

HI-FI STOCKISTS

Radio Books & Component Ligts Sp.

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Written guarantee.

E.MI. 13} x 8in.
LOUDSPEAKERS

With twin tweeters £4.25

and crossover, 10 watt.

suu 8 or 8 or 15 ohm.

(As illustrated) Post 15p

With hrleg tweeter cone and cersmic

magnet. watts.

Bass res. 45-60 cps. £2'75
Post 15p

Flux 10,000 gauss,
8tate 8§ or 8 or 15 ohm.

Teak Cabinct Size 18 x 10 x 9in. Post 25p £5
MINIMUM POST AND PACKING 5p

(Export; Remit cash and extra postage.)
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MINIATURE 200 v. EOmA 83v.1a, 2} x 2} x $in. 5p
MIDGET 220 v. 45 mA., 6-3 v. 2 a. 2} x 2} x 8in.
MINI-MAINS 20v, leA 1} x. 1§ x 1}in...... 50p L
HEATER TRA!S 0 av 8 a.

Ditto tapped sec. 80p

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

8pecial
response 30-12, 000cp| Ideal P, A Columns,
Hi-Fi etc. ‘4

ELAC CONE TWEETER
The moving coil diaphragm ‘lval s good
radistion pattern to the higher trequencies
and & smooth extension of total response
from 1,000 cps to 18,000 cps. Bize 8§ x
84 x gin. deep. Rating 10 waits, 3 ohm

or 15 ohm models. £l .90 Post 109

SPEAKER COVERING MATERIALS. S8amples Large §.A.E-
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm 21-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm 43,
TWO-WAY 8000cps CROSSOVERS 8 or 8 or 15 ohm 96p_
SPECIAL OFFER! 80 ohm 23}in.; 28in.; 356 ohm, QIn.. sin
25 ohm, 2jin. dia.; 3in dia.; Oxll .8XBI £| EACH

15 ohm, 8}in. dh 8xdin.; L. 7x4in.; TYPE
8 ohm. 2iin. 8in. §  8in,
LOUDSPEAKERS P.M_ 3 OHMS. 7 x 4in. 21-25; 8tin. 21-50;

8 x 5in,£1-60;8 x 2}in. £1-50 8in. £1-75; 10 x 8in. £1-90,
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,

8in. dia. 4 watt; 10in. dia. § watt; 12in. dia. 6 wait
ag 8 ag Lb-sim- ab. Post 15p.
VAL OUTPUT ES. . 50:1 £5p.

E and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputs speech and

music, Mixing facillties.
Response 10-30,000 cps.
ail loudspeakers.

Maiches
A.C. 200/250V.
Separate Treble and Bass controls.
Guaranteed. Details 8.A.E.

9 Post
£3 =
BARGAIN AM TUNER. Medium Wave,

Transistor Buperhot. Forrite aeriat. 9 volt. £4.50

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner £3-50

with separate controls into single output. 8 volt.
BARGAIN PM TUNER 88-108 Mc/s 8ix Transistor. 9 volt

STEREQ VERSION OF ABOVE 24-50.

Printed Cirouit. Calibrated slide dial tuning. £ l 2-50
Wainut Cabinet. 8ize 7 x 5§ x 4dinch

BARGAIN FM TUNER a1 above less cabinet £8'8s
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3-50

Push-Pull Ready built, with volume contrel. 9v,

COAXIAL PLUG 6p. PANEL SOCKETS 6p. LINE 18p.
BOX EB. SURFACE OR FLUSH 25p.

BALAIUED TWIN FEEDERS 8p yd. 80 ohms or 300 ohms.
JACK SOCKET Btd. open-circuit 14p, closed circuit 28p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS 8td. Chrome 15p; 8-5mm Chrome 14p. DIN
SOCKETS Chassis 8-pin 10p; 8-pin 10p. DIN SOCKETS Lead
8-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; S-pln 26p.
VALVE HOLDERS, 5p; CERAMIC 8p: CANS 5p.

E.M.l. TAPE MOTORSPo:t 15p.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
135mA. Spindle 0187)(075"1 £| 25
8ize 81 x 2} xBHn ({lustrated).
BALFOUR GRAM MOTORS
120v. or 240v. AC, 1,200 r.p.m. 4 pole
50mA. Spindle & x 38/20. Size 85
2} x 2¢. x 1¢in, Post 15p p

CALLERS WELCOME

Rail Selhurst. Tel. 01-684-1665
435

Buses 50, 68, 159
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All prices in pounds and new pence

BAS 256768 20(7C5  #1.18[12BR7 40|37 40| DAF91 80| EBL3) $1.50| EL4l 60|N108 £1.50|PL508 90 UABCBS0 40
VALVES |eBEs  30|6;7M  4B}7C6 76| 14H7 50|42 50|DA¥PS  45|ECo0  33|EL42  65|0AZ 38|PL509 £1.10 UAF42 56

6BHS 75(837G 80|7D5 60[19AQ5  50|50B3 50|DCCoO £1.85|ECC81 35| EL84 2510C3 88/PLB0O3  85|UBC4l 50
1ATGT  4B|6BJ8 §0|6J7GT  4B|7HT 50|20D1 50]50C5 50| DF33 55|ECC82 80| EL9S 35|0Z4 40|PX4 43.50|UBC8L 40
1CP31 87.00|6BQ7A  45|6K8GT 60 7R7T 76| 20¢2 70 50CD8G £1.20| DF70 45!ECC83  30|ELLBO0 $1.00(PC86 60(PX256 £2.50| UBF80 40
1D 50|6BR7 90|6K7M 885|787  £2-25|20L1  £1.10|60L6GT 55| DAL 80|ECC84 80 EM80 45| PC88 60| PY33 63| UBF89 35
1H5 50 |6BRS 70 |8K7G 85|7Y4 85(20P4  81.10|75 50| DFo2 20|ECC85  40|EMSIL 60| PCO7 50| PY81 d0|UCcR4 43
INSGT  B5|6B87 $1.30(6K7GT  85(6BW6  60|20P6  £1.20(78 45| DFos 45/ECC88  40(EM84 85 PCC84  40|PY82 8sluccss 40
IRG 40(6BW6 85| 8K8M 80 (10C2 88 28A6 85|80 55 DH3.01 £7-00| ECH21 63| EYSI 40/PCcBs 50| PY83 88|UCFBO 8§
184 80|6BW7  80|6KSG 40| 1011 75|26L6GT  50(85A2 50| DH77 88| ECH35 £1.00| EY8# 40|PCC189 55| PY500 £1.00|UCH42 70
185 80(6C4 83/6KBGT  B0|10F3 90{25Y5 65(16082  60|DK32 4§|ECH42  78|EZ35 40|PCF80  30|PY800  40|UCHBl 40
IT4 80(6C5G 85 [8K25 78| 10F9 602524 80|180C4 60| DK 91 40(ECHB1 80 KZ40 50|PCF82  85(PY801  50|UCL82 386
3A4 40|6C6 8L6G 50(10118 50(256256T 565|801 60|DK92 55| ECH83  4b|KZ4) 50|PCKB4 60 R2 76|UCL83 60
3Q4 50/6CD8G $1-25(6L18 45(10LD1L 85 (2628 85 (807 50| DK 96 50| ECL80 45 Ez80 27|pCcrse 60| R19 50| UF41 60
3Q86 50|6CHA 806Q7G 40(10P13 0|30C1 80(813USA$3.75|DL68  $1.25 ECL82 85| EZ81 29|PCFR01 50 8130  £1.76|UF89 40
384 35|6CW4 65(6Q7GT  A8!11E4  £4.00|30C15 80(866A 75|DL92 85(ECL83  70|GY501  80|PCF802 50 8P4 50| UL41 65
3V 48 (6D6 85|68A7M  40|12AT6 30 30017 90| 954 60| DL93 40|ECL86  40(QZ30 40| PCF805  80|BP41 80|UL84 40
SR4GY  75|6ES 80{68C7TM  78[12AT7  85)|30C18 80(1625 55| DL84 48| ECLLB0O G732 48 (PCF806  70(8P81 75| UM80 80
8U40 85/6F1 70|68G7M  40|12AU8 3B |30F8 85|4022AR 25.50 | DL95 50 65| G734 60| PCrFs0s  85|BTV280/80 |UUS 8178
8V4G 45| 6F50 90(68H7M  40|12AU7  80|30FL1  75|56763 70| DL98 48| EF9 75| HN30p 2150 PCL82 86 £10.00|UU7 8175
5Y3GT  40|6F6G 35(68J70T 80[12AX7  80|30FLL2 £1.20|7193 80| DM70 45|EF37A £1.20|KT36 £1.00|PCL83  65|8U25 £1.00/UUB  21.76
240 40(8F8G 50{6BK7GT 40|12RA6  40|30FL14 857475 50|DY88 83| EF39 50|KT61 $1.88(PCL84  45|8U2130 78|UU9 50
6/30L2  80|6F11 40|6RL7GT 85| 14BES  40|30L16 85(AB1 48| DY87 33 E141 65| KTAG £2-06|PCLRS  40|T41  £1.00/UY2I 50
AT 756113 48|BHNTGT 38| 12CHGT 3530117 8O[ATI4 48 | K8ACK 85| E150 e8|K'Ta1  21-78(PCLEs  4B[TDD4 80/ UY4L 48
BARG 40|6F14 70[ARQ7TOT  40[1UE1  22.20(30P°4  £1.1ZIATED 80| F AR 20| KFRO SHLKTHI(TCM | PDRo0 21.30| 1110 75| 1vas 40
SAKD a5 0F23 85(61T40T  BB[124nGT  30{30P12  BO|ATI7 80[EANCHD 85| EFED 85 £1-13| FIINA4 £1.00( U114 7|vmra;  8s

8124 766U5G 40]12J70G°T  50|30P19 85(AU2  24.00(EAN42  8§6|EX86 30| KT88 £2.00|PEADB4 £1.00| UL £3-00, 5.,
8AMS  85|gwo5  £1.00|6V6M  60[12K7GT 40/30PL1  75/AUS 75|EBOI  20|EFS® 88 KTW61£1.00| PEN45  75|U25 gg|VP4L  £1.26
6AM6 33)gF28 65|6VeG 30|12K8GT 50|30PL13 98| AZ1 56| EBC33  50(EF9l1 38(KTZ41 50(PEN46 40| U26 80| VR105/30 38
6AQ5 88|6F32 25(6V6GT  40{12Q7GT 40 goPLu 90 éZSl] . gg gng;s ?;: gggg ;2 ML4 88 gll:ga gg gzgl gg VR150/30 35

i ) 4 128A7TGT 50 |35A5 78]CBL3] £1- B ML6 40 1 vU
SASTCIS 5 £5 EXEH S5 (128 80 3518 50|CCH36  75|EBF80 40 EF183 30 PL&2 45|U25) go| ol
6AT6 85(8H6 28|6X5¢ 40(12807 36 i MSP4 50 VU120 £1.00
35W4 35\CL33 21.30| EBF83 40 /EF184 85 PL83 45(U301 83|,
8AUG 25|8I5M 50(6X5GT  40|128H7  8B|35z3 70| CY 30 83|EBF8s  30|EL32 0| MU14 75| pLa4 40| U403 §0|VUB08 £3.00
8B4G  £1.00|6J5G 20|7B6 70| 12837 40|35Z4GT 80|CY31 43|EBL1 £1.00|EL33 81.25 MX40 63| pL500 80| U40: 80| W8IM 63
6B8G 25!6J5GT  30)7B7 501128K7 5003525 50/ DAC32 50/ EBL21 60| EL34 50IN78  81.50/PL804 _ B0)USOL £1-18|Y63 50
S BFY50 22 0A81 0700170  28f 7437 857473 40]7493 75 74122 $1:35|74175 4135

Transistors BrYs1  s6|oazin  solocint 30| Integrated 7438 68|7474  40/7494 8074123 £270/74176 £1:60
——— BY100  15(0AZ201 50(/0C200 40| ) . 7440 20 (7475 55|7495 8074141 £1-00(74190 21-85
1IN914 07|2N3702  10|BZY88 15| 0AZ207 47 OCP71 97| Circuits T441AN  76|7476 45|7496  £1-00(74146 21-50(74191 £1-95
18113 25(2N3819  35|CRS1.40 47(0AZ210 32|ORP12 50 7442 78 (7480 807497  £6:25(74150 £3-35(74102 £2-00
18202 23|2N4289  16|DD003  15|0A2222  45(Z8170 1 207423 48 (7450 20|7482 87(74100 42-50|74151 £1-10|74193 22:00
2G303 23| AAZ12  80(GET102 80|0AZ224 45(Z8178 P on Af7401 20|7426 487451 20(7483 210074107 5074154 2200174194 £2-50
2@371 28|AC126  20{GET882 25/ OAZ241 22|ZTX107 207427 427453 20 (7484 80 (74110 8074155 £1-55|74195 £1-85
aN404  20[ACl27  85)QI7M 87|0AZ242 28|ZTX108 1 207428 50| 7454 207486 45(74111 21-45(|74156 21-55(74198 £1-50
2N697 16/AC128  20|KB100A 20|OAZ246 283|ZTX300 1247404 20 (7430 207460 207490 7574118 £1-00|74157 £1-80|74197 £1-50
aN706  10|/ACY20  20|MJE520 87(0C35 50|ZTX304 2 20|7432 42 (7470 80(7491AN £1-00(74119  £1-90(|74170 $4:10(74198 £4-60
2N1132  25|ACY39  50|MJE2955 0C44 17|zTX500 167406 807433 707472 30' 7492 75174121 60174174 £2.00'74199 2460
2N1305 2§ AD140 goo 83 187 oC4s 12|2TX503  17]7407 gg
2N2147 75| AD149 MJE3055 0057 60(ZTX531 @l
222150 gg AD18] % gk’rzlg §7 0C58 og ;g I6VVAVELI.YIE MA(:L ORDER CO.
2N2218 AF115 KT21 5|0C59 [ a
2N2219 20| AF117  25|NKT223 33|0C71 12 23 , ELD ROAD, I,'ONDON SWI6 2BS
IN2360A 15|ASY26  25/NKT251 24(0C72 20 4 Special Express Mail Order Service
2N2444 £1.91|BC107  10|NKT713 25| 0C81 20 30 .
2N2648 45| BC108 10| 0A70 10|0C81D 20 30 Send large S.A.E. for list. Phone 677 2424 (4 lines)
2N2004  20|BC10S 10| 0A71 10{0C82 25 30 ) o
2N2026 10| BC169C  15|0AS81 08l0C82D 20 g0l Express postage |p per transistor, over 10 post free. Integrated Circuits
92N3055 75 BF898 2810485 12/ 0C84 25 48 & Valves 5p, plus Ip for each additional item, over £5-00 post free

Why pay more ~look at our
Fantastic Bargain Offer!
THE AVON AUDIO

= 'ﬂ:@w'@ iR -

This uncabineted system 1s 1deal as an economical replacement for
an oytdated chassis. The Stereo Tuner Amplifier with medium,
long and short wavebands provides Worldwide coverage, even
the weakest continental stations can be received with superb
clarity. Push button band selection. 10 watts total output. Fre
quency response 25-18000 Hz
BSR 4 SPEED STEREO/MONO
RECORD CHANGER plays all
types of 7in., 10in. and 12in Mono
or Stereo records. Manual or
automatic play

TWIN ELLIPTICAL SPEAKER
These low impedance, perma
nent magnet units have been
specially selected to provide
the fullest range of audio

LEDGE REQUIRED. List Price £46.20. OUR PRICE
£37.00.
_____,.—'-xr' Don’t miss this bargain
Name

reproduction
Credit  Terms £4,17
) deposit plus 88p Post & Packing
A\ M followed by 9 payments of £4.17
: \
IS L U J SEND £5.05 TODAY.
ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE
R Bl BN CALLERS WELCOME =l
Address..

o ) pworz W
100,Chase Side London N.14
Tel: 01- 886 3733/9666

(IS radio |

EASY TO INSTALL—NQ TECHNICAL KNOW
g “ (Total Credit Terms £41.70)
|
Piease send me free details of your range l
mmmmamil

LOWE ELEGTRONICS

119 CAVENDISH ROAD, MATLOCK,
DERBYSHIRE. DE4 3HE
Telephone: MATLOCK 2817 or 2430 9 am.— 9 p.m.
G3UBO & G3IMME

While the Yaesu Musen FRdAx400 receiver is just about the best you
can get in the Amateur Band line, the price of £160 is beyond a lot of
pockets, so to cater for the fower-priced field, we very proudly introduce
the Yaesu Musen FR-50B at a very incredible £52. In spite of this rock
bottom price, the FR-50B is a very good Amateur Band receiver indeed
and provides a high degree of sensitivity, selectivity and stability.
Basically, it is a double conversion receiver covering 80 to 10m with a
VFO for the first oscillator and a crystal controlled second oscillator.
Being double conversion (5173.9 kHz and 455 kHz) explains the incredibly
good image rejection figure of better than 50 db. When it comes to
sensitivity, the 6BZ6 r.f. amplifier ensures 0.5 microvolt for 10 db SIN
ratio. Selectivity is achieved by two ceramic transducer filter elements
which give a nose band width of 3:6 kHZ at 6bd and a skirt band width
of 10 kHz at 50 db. These figures are extremely good for equipment in
this price class (even for equipment costing much more!). A high order
of stability is achieved by a stabilized transistor VFO and VFO buffer
amplifier. Other nic eties of design built in are:—

100 kHz calibrator, speaker, geared VFO drive, *'5"" meter, product

detector,

Frequency range: A mateur Bands 80-10 plus WWYV,

Sensitivity: Better than ¥ microvolt for 10 db S/N ratio in the
$SB mode.

Selectivity: 3 -6 kHz—6db 10 kHz—50db

Image rejection: 50 db or more.

Audio: I -5W 4/600 ochm output, Built-in speaker.

Power: 240 v.a.c.

Size: 13” wide, 6” high, 103" deep.

Weight: 174 1b

Controls: BFO, monitor age slow/fast/off, noise limiter onjoff,
calibrator onfoff, mode switch, AF gain, RF gain,
band switch, main tuning, preselector, zero set
(for calibration), *'S" meter zero (on rear panel).

Valves: 12AT7 crystal calibrator, 6BZ6 r.f. amp., 12AT7

first mixer 25C373 VFO, 25C372 VFO buffer, 6CB6
Ist IF amp./2nd mixer, 2SC372 2nd oscillator,
6BA6 2nd IF amp., 6BA6 3rd IF amp., 151007 AM
detector, 6BE6 product detector, IS1941 noise
L limiter 6BA6 BFO, 6BM8 Audio.
The above is just a sample of our wide range of Amateur Radio equip-
ment—we s:qck everything from aerials to ‘Z' matches for the Amateur
Radi iast. Please note, though, that we dont’ handle domestic
quipment, small components, surplus junk—just good quality
equipment for the i thusiast,
Equally, we gervica the stuff we sell al Sider we have the
Amateur Radio service department in the country,
If you'd care to send us a large s.a.e. with a 6p stamp on it, we'li fill it
with guff on all the stuff we sell.

—— T
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few years ago was widely used to prevent travel sick-
ness. It discharges to ground any static that may be
built up by the tyres or by the movement of the car
body. This can be quite effective in the latter case
but not so much in the former because of the rather
long path from tyres to the chain. The most effective
cure for tyre static is to provide a conductive path
from the tyre tread to the car body. Painting the
inside wall of the tyres with a conductive paint such
as lead paint, or a rubber conductive paint, should do
the trick. It is not necessary to paint the whole of the
wall, several wide strips will do, providing they are
taken from the wheel rims to the tread.

It may be that the wheels themselves are not in
good contact with the body due to the wheel bearings.
Packing them with graphite grease should make them
conductive. Alternatively, special springs that are
made for the purpose can be fitted inside the hub-
caps. These form a bridge between hub-cap and axle.

In the case of the rear wheels it could be found
that the back axle is not in electrical contact with the
body, and if this is so it will be necessary to fit a
copper-braid jumper from axle to body; the top bolts
of the differential housing should prove a convenient
anchoring point.

Other parts of the body or engine components can
cause static through poor earthing, although it is
usually the larger parts. Exhaust systems are a possi-
bility and also the steering column.

From all this it may well be assumed that instal-
ling a car radio and suppressing all interference is a
major job and one that is not to be lightly under-
taken. This is not actually so, rarely will all the
measures here described be found necessary, in the
majority of cases the three routine suppressors we
have before described will be sufficient. However, the
stubborn ones do sometimes crop up, and it is hoped
that in such an eventuality these tips will prove
helpful.

It should be noted though, that f.m. car radios are
more troublesome in the matter of car interference
than a.m. All the suppression measures here des-
cribed, except for static, should be carried out as
routine when installing one. In addition to these an
extra 0-5uF suppressor should be connected to the
voltage-regulator, this time to the D terminal, and
also a special non-capacitive suppressor to the F or
DF terminals. As stated before, an ordinary capaci-
tive suppressor must not be connected to the field-
coi. circuit.

The resistive suppressors used for plug suppression
will probably not be sufﬁaent and special h.f. filters

ToOMN BAND CUNVEﬁE-R August 1972

Figure 1. Pin 8 on L2 should be connected to chassis
and not to the junction of C2/C3. The wiring in Fig. 2

E 20. Au r—

#wen as 5kQ in the circuit and 10k in the
NG onents list. Either will work but the circuit is
corréct and in preference VR1 should be 5k(. /

should be amended accordingly. 1%

— AY
N \’# o 7

~
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E ectronotes..
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S.GINSBERG

of using a standard typewriter keyboard to put

characters or letters into a computer, is that
you are stuck with exactly those characters. Thus a
capital letter A is always exactly the same shape,
thickness, height etc. It will be the same no matter
who presses the key. It would be very useful if one
could write, just as with an “ordinary” pen, and
have the resultant “shapes” stored. These could be
called up onto a visual display unit (v.d.u.) at will and
could be transmitted to remote v.d.u.’s at another
location. No longer would we be restricted to charac-
ters and numbers, and we could, if we wished, send
a circuit diagram. It would be possible to send a sig-
nature which could be checked and verified by, say,
a bank or security personnel.

Well, it can be done. As far as the “sender” is
concerned he/she merely writes on a special tablet
with an electronic pen. The method has ' r de-
vcloped by the Siemens laboratnies in Muniun. Any
handwritten marks may be displayed immediately on
a large cathode ray tube or stored in the computer,
or transmitted to another computer or v.d.u.

The special writing tablet is a sheet of piezoceramic
material. Ultrasonic pulses at about 500Hz are
applied to two edges of the plate which are at right
angles to each other. The result is that a wave front
is generated from each of the two edges. These fronts
travel across the plate but remain parallel to their
edge of origin.

The pen doesn’t write by pressure. It acts as a
capacitive probe which reacts with these voltage
fronts travelling across the piezoceramic at constant
speed. Electronic circuitry interprets the pen’s posi-
tion in relation to the x-y axis formed by the wave
fronts. The position of the pen is converted into
signals used for the v.d.u. and computer.

Lasers are back in the news again. RCA has built
a laser beam image reproducer. It is reckoned to pro-
duce film copies of TV pictures with a sharpness
improvement of some forty times. The system has a
line resolution of something like 20,000 lines. This is

\ a considerable improvement over earlier RCA sys-

ONE of the problems (in certain applications)

> ems which had resolutions of 6,000 lines.

The other laser story comes from the Mecca of
electronic innovation—Bell Laboratories in the U.S.

ere, miniature gas lasers have been made which are

ly two inches long and 0-02in. in diameter. Opera-
ting at 6328 Angstroms, the first successful model
employed helium-neon discharge. Using glass capil-
lary tubing with a 430um bore, gains of 2-7dBm
were obtained.
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TAKE 20

JULIAN ANDERSON

A series of simple transistor projects,
each using less than twenty components
and costing less than one pound to build.

microphones that a decent preamp will not

cure. They are not as good as decent moving
coil or ribbon types but it needs a discerning listener
to notice the difference with one proviso: that the
mike is properly matched to a high impedance
source. Crystal microphones have got a bad name
mostly because they are more often than not fed
directly into a simple transistor amplifier with an
input impedance of perhaps 10kQ providing a very
bad mismatch. To get the best out of these inexpen-
sive mikes, they must be connected to a really high
impedance—at least half a megohm.

Figure 1 shows the circuit which comprises two
sections. Trl and the associated components give the
high input impedance as they are connected as a
common-collector (or emitter-follower) stage. The
input impedance to such a stage is roughly equal to
the emitter resistor multiplied by the gain of the
transistor and so we shall find that the input
impedance is about 1M which will provide a very
decent match to the crystal. Since we are dealing in
high impedances we only require a low value
coupling capacitor to d.c. block the input, in the
circuit this is Cl, a 0-1xF capacitor. The base bias
for this stage is provided by R1.

The output of this stage will show no voltage
amplification, in fact as far as voltage is concerned
the output will be marginally less than the input.
The transistor has used up its gain in converting the
impedance, not in amplifying the signal in the con-
ventional sense. The output from a crystal mike will
vary with the type but for our purposes we shall
take it as being 1mV. So we shall still be getting
only a small output across the emitter resistor R2.
To bring this up to a usable level to feed an amplifier
we have to amplify the signal further. C2 d.c. blocks
the output from Trl and this feeds to a series
resistor. The function of this resistor is fairly com-
plex but if it is omitted the signal will become
distorted, the value is not critical but it will be found
to lie around the level of that shown, 3-3kQ.

This resistor connects directly to the base of the
conventional common-emitter amplifier Tr2 which,
like Trl, is a BC109. If this has a gain of 300 the
output will be about 300mV, enough to drive pretty
well any transistor amplifier. R4 provides the base
bias and RS acts as the collector load and the output
is taken from the collector via the capacitor C3. C4
decouples the supply line. The version shown is for
a negative earth type circuit but, if it is needed for
a positive earth amplifier, all that is necessary is to
change the transistors to 2N3702 types and reverse
the polarity of the electrolytics. The gain may be
slightly less but it should still be more than adequate.

As the input is a high impedance it is important
that the input is screened. Crystal microphones are
usually provided with a screened wire lead, the
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THERE is nothing much wrong with crystal

No. 40
CRYSTAL MIKE PREAMP

SW1
N

Fig. 1: The circuil of the crystal mike preamp.

* components list

X
-
©

————

R1 180kQ2 5%, W

R2 3-3kQ 57, W ip
R3 3-3kQ 5%, W tp
R4 470k2 5%, W ? “1p
R5 2-2k$2 5%, IW ip
C1 0-1uF mylar or ceramic - 4p
c2 5u4F 10V minimum s 4p
c3 5uF 10V minimum 4p .
(ol } 50uF 10V minimum 4p
Tr1 BC109 . 10p
Tr2 BC109 10p:
SW1 On-oft switch ki
48p
Prices are those recently advertised and may have
changed. No allowance is made for minimum order,
costs or for postage and packing and these points
should be checked carefully before ordering.

ocQq Trt o Rl o o +9v
o bﬁ) cr? I o o o
oe O o o (]

Lo (] oC2 g} o ot |o
o © o o|C4fo

Input °° [5 * I_ ° | = outout

o o QC3 (]
o o (]

™ ° é o cedTr20 © —ve

|
“4—Strips run this way - no breaks —p-

Fig. 2: A suggested component layout.

screening itself should go to the negative line (or
positive line if that version i§ built). The output
impedance is about 10kQ and although this is much
lower than the input, a screened wire should still be
used between it and the amplifier if it is more than a
few inches long.

A suggested layout on a small piece of Veroboard
is shown in Fig. 2 but building the circuit up on
tagboard is just as good.
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HMENRYS -tour compiei Semi ConducTor Store!

INTEGRATED CIRCUITS SPECIAL OFFERS! | sizssex mesogarsy ccors
SEMI-C DUCTORS 3 Watt Amplifier SL403D »
Why buy alternatives when you can buy the genuine article from us at BFY90 2N292, 1 gggﬁ;:'i:émﬁ page é/
competitive prices from stock. BRANDED FROM TEXAS LT.T FAIR- pf 2N2926 Op | o
CHILD All Colours /b
e 25 + 9 £1.50 cacn
TRIACS
STUD WITH ACCESSORIES P
Type 111 12/24 25/99 | Type 1/11 12/24 25/99 | Type 1/11 12/24 25/99 Type Volts p
} P \p p P p P P P P 25 + 17p b\
SN7400 (Q-20-9-18 0-16 | 8N7450 0-20 0-18 0-16 | SN74145 1-50 1-40 1-30 100 + 15p 100 + 25p 3 AMP RANGE
8N7401 -20 0-18 0-18 | SN7451 0-20 0-18 0-16 | 8N74150 3-35 2-95 215 500 + I2p 500 + 20p SC35A 100
SN7402  0-20 0-18 0-18 | 8N7453 0-20 0-18 0-16 | SN74151 1-10 0-05 090 1000 + 15p 8C35B 2
8N7103  0-20 018 0-16 | SN7451  0-20 0-18 018 | BN74153 135127 1-20 8C35D W
8N7404 0-20 0-18 0-18 | SN7460  0-20 0-18 0-18 | 8N74154 2-00 1-75 1-556 | OCI170 Mullard 25 6 AMP RA
8N7405 020 018 018 | BN7470  0-30 0-27 0-25 | SN74155 1-551-47 1-85 25 + 120 10p\] 8C404 100 B
SN7406  0-30 0-27 0-25 | SN7472  0-30 0-27 0-25 | SN74156 155 1-47 135 100 + 18 Al Makes SCIOLE-00 »
8N7407  0:30 0-27 025 ] 8N7473  0-40 0-87 0-35 | 8N74157 1-80 1-70 150 500 + 15p 25 + 8 8C40D 400
SN7408  0-20 0-19 018 | SN7474 0-40 0-37 0-35 | SN74160 2-80 2-40 2-25 1000 1+ 135 R X SC40E 500 KA ¢
BN7409  0-45 0-42 035 | 8N7475 055 0-52 0-50 | SN74161 £:60 240 225 - 500 1 6p 10 AMP RANGE (T048) 1048
8N7410 0-20 0-18 0-16 | BN7476 0-45 0-42 0-39 | SN74162 3-40 3-25 2-70 1000 + 5" 8C45A 100 85p
SN7411  0:23 022 0-20 | SN7480 080 0-75 0-67 | 8N74163 840 3-25 2 + Se 8C45B 200 £1-00 55
BN7412 042 0-40 0-35 | SN7481 1-25 1-15 1-10 | BN74164 2-75 2-30 2-§0 8c48D 400 £1:25 f
BN7413  0-30 0-27 0-25 | BN7482 0-87 0-80 0-70 | BN74165 4-00 3-50 3 0 8C45E 500  £145 >
8N7416  0-30 0-27 0-25 | 8N7483  1-00 0-90 0-85 | SN74166 4-00 3-50 3-Q0 15 AMP RANGE (T048)
8N7417 0-30 0-27 0-25 | 8N7484 0-80 0-85 0-80 | SN74167 6-25 5-60 5-1 SC50A 100 £1-25
8N7420 0-20 0-18 0-18 | 8N7486 0-41 0-38 | SN74170 4-10 $-55 3-0 8C508 200 £1-35
8N7422  0-48 0-44 0-40 | 8N7490 75 P-70 0-85 | SN74174 2-00 1-75 1-80 / 8C50D 400 £165 ]
8N7423 0-48 0-44 0-40 | SN7491ANT0U0-95 0-80 | SN74175 1-35 1.27 1-15 1000 + 22p 8C50E 500 £1-85
9N7425 048 040 0-35 | BN7492 0-75 0-70 0-65 | SN74156 1-60 1-35 1-20 smteiemsteen. | DIAC D32 25p
SN7427 0-42 0-30 0-35 | 8N7493 0-75 0-70 0-65 | 8N74177 1:60 1-35 1-20 25 + 8p 2N3053S G.S. 20p | TRIACS-
SN7428 0-50 0-45 0-42 | 8N7494 0-80 0-75 0-70 | 8N74180 155 1-30 1-20 100 + 7p 25 + 18p | Additional Types
8N7430 0-20 0-18 0-18 | 8N7495 0:80 0-75 0-70 | 8N74181 7-00 6-00 550 500 + 6p 100 + I5p 40430 (TO66) 85p 15
SN7432  0-42 0-38 0-35 | SN7496 1-00 0-97 0-95 | SN74182 2-00 1:80 1-60 1000 + 5p 500 + 12p 40669 (Plastic) Amp
BN7433  0-70 0-61 0-44 | 8N7497  6-25 5-50 5:00 | SN74184 2-40 2:00 1-80 S Y4 200 g
BN733; ggg 8%3 g~5o sN74180 112-22 112-30 %-go SN74185A 2 40 §~oo 1-80 ~ | 40486 (TO5) 80p 48
8N743 : -60 0-50 | 8N74104 1 -351-20 | SN74190 1-851-851-75
BN7440 ,TTD-Q-18 0-16 | SN74105 145 1-35 1-20 | SN74191 195 1-85 178 0C352;'1ul|a;;i 200 ZN305% 50\‘5" EW BRIDGE
8N7441AN0 75 §-72 0-70 | BN74107 0-50 0-45 0-40 | SN74182 200 1-90 1-80 100 + 32 100 + so N CTIFIERS
SNT7442 357072 0-70 | BN74110 0-80 0-70 0-60 | 8N74193 2-00 1-90 1-80 500 1 50 500 I 380 b
8N7443 1-00 0-95 0-90 | SN74118 1-00 0-95 0-90 | 8N74194 2-50 2-25 1-90 1060 ,OP 1000 + 10 SM LL SIZE AND LOW COST
9N7445 2-00 1-75 1-60 | SN74119 1.90 178 1:65 | SN74195 1-85 1-70 1-60 + 30 P e Volts Price
N7446  2.00 1.75 1.8 | SN74121 0-60 0-55 0-50 | SN74196 1-50 1:40 1-30 \ PLV. 111
8 8N74122 1-35 1-25 1-10 | 8N74197 1-50 1-40 1-30 . HALF AMP
BN7447  1-751-60 1-45 | 8N74123 2.30.2-55 247 | SN74198 4-60 3-70 3-35 ZENER LIN BO5/05 . 50 20p
8N7448 1-75 1-60 145 | 8N74141 /1-00.8-95 0-90 | BN74199 4-60 3-70 335 BO5/10 100 25p
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) ONE AMP } x { H .FJ
ORDERED REGARDLESS OF MIX AT T G e TUBULAR
LARGER QUANTITY PRICES PHONE (01) 402 4891 T, t/ o Faac I T 099 (48 Bros - ° 50 25p
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p, POST |5p. L I 12 32» B1/10 100 25p
HIGH POWER SN 74 HOO ) Now in stock—send 8 Range e DUSOE 2l ety
LOW POWER §M 74 LOO [ for list No. 36 All voltages B BeD L1/60 0a =35 :
2 1L 95p. | ONE A :
3:3-33 Volt 725C  TO99 3458 \ | TUBULAR '
10p each. 741C¢  To9y 55p .| Woos
A SELECTION OF SEMI-CONDUCTORS FROM STOCK o5 0 BRI 55: 3 wg‘]"’ lgg ggv
AAY30 10p | BCI47 12p | BUI0S | 0C44  15p | TIS43 35p | 2N3055 55p 100+ s: 747C  TO9u W02 zoo 405
AAY42 15p | BC169C 12p | BY100 (15p)] OC45  15p | V405A 25p | 2N3440 75p 500+ 65p|747C D.IL. W06 600 45p
AAZ13 10p | BC182 10p | BY126 "'rsﬂp 0C57 50p | ZTX108 12p | 2N3442 125 | 1000+ 5p £1-10 TWO AMPS } B x kL |
AC107 35p | BC214 16p | BY127 15p  OC7l  15p | ZTX300 12p | 2N3525 75p 72741 D.LL. 60p |5 I
ACI26 25p | BCY32 75p | BYZ13 35p | OC72 25p | ZTX301 15p | 2N3614 59p Any one type. 72748P D.I.L. 80p 112/05 35 L~ -
7 _Phg | BCY34 35p | CLOSD 85p \ 0C77  45p | ZTX302 18p | 2N3615 75p SINCLAIR B2/100 M i
BCY39 100 | GET111 55p | OC8L  25p | ZTX341 20p | 2N3702 10p = 0 1012 £1.50 | B2/200 200 45p
BCY42 30p | GET115 55p | OCB3  25p | ZTX500 15p | 2N3704 lop | Li Watt 5% TOSHIBA B2/600 600 50p
D | BCY43 ¢5p | GETSB0 45p | OC140 55p | ZTX503 17p | 2N3705 10p | Wire Ends TH9013P B2/1000 1000 80p I
ACI88  25p | BCY55 250 | LM309K 0C170 25p | 2G301 30p | 2N3714 1.80 | ~ietal Case 20 WATT AMP FOUR AMPps g8
ACY17 30p | BCY70 (T03) 187 | OC171 30p | 2N104 20p | 2N8771 1.76 | Al voitages 2447 POST PAID | 1B x 1L x &
ACY20 20p | BCY71 | MAT12125p | OC200 45p | 2N527 85p | 2N3773 200 | 6:8-100 Volts THY014P Pre Amp | B4/100 100 60p
ACY21 20p | BCY72 | MJE340 50p | OC201 75p ‘ 2N696 16p | 2N3790 20p each £1-50 B4/200 200 85p T
ACY39 55p | BCYS7 2:90 K MJE370 70p | OC202 80p | 2N697 “» 2N3810€35py 254 18p | DATA AND B4/500 400 70p i
AD140 50p | BCZ1l 50p | MJIE520 75p [ 0C203 50p | 2N706 v oN3820 0| 100+ 16p | CIRCUITS REF B4/600 600 75p
ADI14% 50p | BDI24 80p | MIE2955 OCP71 125 | 2N930 2N 3866 85p 500+ 12p 12 10, B4/800 00 8100
ADIS1 35p | BDI31 75p 110 | ORP12 50p ‘ ON987 45p | 2N3903 16p | 1000 10p P | six amps
AD162 35p | BDI32 $0p | MJE3055 ORP60 40p | 2N1131 25p | 2N3906 12p FREE WITH TH x 3L x & i
AF117 20p | BF115 p | P3464 20p | 2N1132 25p | 2N4061 12p Any one type. JURCHASES B6/100 100 70p
AF118 50p | BF167 "95p | MPF105 40p | RAS310AF | 9N1302 18p | 2N4062 12p B6/200 200 75p
AF124 25p | BF173 25p | NKT21420p 45p | 2N1304 22p | 2N4126 15p | 3 Watt Plastic B6/400 400 90p
AFI39 30p | BF179 30p | NKT21540p | RAS508AF | 2N1305 22p | 2N4871 35p | Wire Ends 5% /I NSIS- B6/600 600 £1-00
AF186 J BF180 30p | NKT21740p 55p | 2N1307 25p | 2N5457 30p | 3EZ Range /1rorduc
AF230C 4up | BF194 15p | NKT40370p | TAA263 75p | 2N1308 25p | 2N5777 55p S 8ILICOX CONTROLLED
ASY27 "SUp | BF195 15p | thm 50p | TIL209 39p | 2N1613 P0p | 28001 1,00 All voltages TRIAC} RECTIFIERS
ABY28 25p | BFS61 25p | OA 50p | TIP29A 50p J 2N1671 1-00 | 28012 10'00 6:8-100 Volts BRIDGES Type Volts  Price
BA102 30p | BF898 25p OAIO 35p | TIP30A 60p | 2N2147 75p | 28018 625 30p each. 1) PLV. 111
BA1l5 7p | BFX13 25p | OA81 10p | TIP31A 80p | 2N2160 69p | 28026 8-90 SCR’s, LDRs ONE AMP
BAl45 1Bp | BFX34 75p | 0A9L 7p | TIP32A 70p | 2N2217 25p | 28301 50p 1LIC [' CR8 1/05 50
BAX13 b5p | BFX37 30p | 0A200 7p | TIP33A | 282221 30p | 28303  85p % CT(I)I}"I m — CR81/10 100
BAXI BFX88 20p | 0A202 10p 1-00 | 2N2222A | 28324 95p e anos — 200 \
BC107{ 30p ) BFY50 20p | OCi6  75p | TIP34A 25p | 40250 50p 1';{ o ERDE B:Jewavs maow tro\ 400 !
BC108 105 BFY51 20p | OC20  95p | 50 | 2N23604 40360  40p STIC 600
BC109 10p | BFY52 20p | OC23 | TIP35A | 15p | 40361 40p | Type PIF.1-11 T
BC109C 12p | BFY64 50p | OC25 ‘50 | 2N2906 20p | 40362 BOp | 1 amp miniskure, ! f
BOL13 155 | BFY%0 58p | oca8 D | TIP3GA 2N2926 (all | 40408 50p | IN4001 ;g VP
P | BLY36 800 | OC35  80p 300 cols) 40488  75p IN4002 10 7 1Amp
BCI17 20p | B3X20 15p | OC36  B5p | TIP41A 786p 2N3053(20§,' 40636 110 | 1N4003 20 8 e T To5
BC143 35p | BSY27 15p | OC42  40p | TIP42A 85p | 2N3054 40430 100 | 1N4901 400 @ /A 36 f
IN4005 60 (1 — FIVE AMP (TO68) o
INTEGRATED CIRCUIT 8OCKETS QUANTITY DISCOUNTS IN4006 804 12 Y A E
LOW PROFILE PLATED PINS ANY ONE TYPE IN4007 10004 15 el TGN ol 70 ]
s g 10% 12+ ; 16% 25+ L ) oo i
3‘4‘1}}“] . R, ) | 20% 100+ 25% 250+ oo o0\ vEw rrEE 70p
-ty ’»7‘,.' ,J) From above sections except Integrated PL4003 200 \ BOOELET 95p e
Circuits and Special Offers where dis- PL4004 400 10N (No. 36)
(16 Lead (14 Lead {18 Lead counts are included. 0! o 8CR 16/100 100 85p
PL4005 600 12 er 1500 types 3A
DA YD, D.LL.) Minimum order value £1 please. PL4006 800 15 | Benth._for SCRYE/2008200 mp
17p P 15p Postage 7p on all orders. PL4007 1000 16 | today! ggg %g%gg 288 8

/
RADIO MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W.2.
LIMITED RETAIL SHOP: 356 EDGWARE ROAD. (01-402 4736)

HENRY'S
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BRAND NEW HARTLEY OSCILLOSCOPES CT314 in
supply. Price £40, p. & p. £1-50p.

BARGAIN PRICE

ginal packing. Band width up to § Mecfs. Mains

8 15 ohnua 75p, p. & p. 10

ARGAIN PARCELS 141bat £1-45 plue 324p p.p.; 281b at
22-75 plus 524 p p.p.; 561b at £4-50 plus £1-25 p.p. Contain

pots,

, Res, Vaives, Diodes, Tagboards, Chassiz, Valve-

holders, ete. Good value save £££€s. Lucky Dip Service.

FANTABTIC BARGAIN, New 6 inch tuben. E450 4/B/16

4VH, mediun

New
p. &

MARCONI HEADPHONES. Bo
£1-25 carriage paid.

250 Mc/s, 255 Mc/s. No cifoice.

Tr
Tri

ANY
x3

HEA.
59,

EW HEAVY COAX CABLE di

4,875; 4,8403,4

painted. Good condition. 20p, p. & p. 5p each. Mi

AS NEW AERIAL TORER UNIT-¥u
of 1} inchb 500 mice/ampineter 3 ga
geared BNC type socket s

sistance, green. Ideal scope tube.
ngth 15in, Alse 7BP7 and 3FP7

ohma appi
b

a. 3° 70
. 100 ft. lengths £2-70,

D
TALS. New Condition Whip Type, 4ft. 20p; 4]1’.. )
m 1l collapsible type. P. & p. 4ft. 10p, 111t. 15p.

lon adjustable clamp for the above. 621p. p. & p. 25p.
matching unit coax connection for above. 30p
p. 5p. '

ew 60 ohms

TALS AS XEW: Hc 6u, 5,345, 5,030; 5,005; 4,945,

12 trimmers, #6if
D overtane 249

immers without XtaN 0p per doz.plue p
im prer plus),np P.De
e N ey

HEIGHT AER?AL TUBULAR SECT!ONBW
n

ft. long. Brass screw in ends, copper co (3

; 4,580; 4,660; 4,520; 4,510; 2,300 |

2.295 xc/sa'ch ‘plus 8p. p.p.

IMMER BARGAJINS. These are 10PF sub-min. air-
d Xtal

- -

SHORT-WAVE

H.AlC- KITS

WORLD-WIDE RECEPTION

Famous for over 85 years for S8bhort-Wave Equlp-
ment of quality, “H.A.C.” were the
suppliers of Bhort-Wave Receiver Kits for the
smateur constructor, Over 10,000 satisfied
at. includts T 1 Colleges, Hos-
pitals, Public 8chools, R.A.F;, Army, Hams, ete.
NEW “DX” R
Improved one-valve model “DX" mark 2.
Complete kit—price £3.830 (post & packing 20p.).
Customer writes: “’Australia, Indis and America
st loud volume,'—*“I am 14 years of age and have
logged over 130 plus A
from all over the world.”
fend B.A.E. for test report,
This &it contains all geanuine short-wave com-

43" x 5”. Price

DPHONES DI. Good conditiop

p & p )bp,

High impedance.

R209. Set of valves 828p. p.p. 25p.

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED,

751t

40p, 901t. 47}p, 100t. Bbp, p. & p. 20p.

MUIRHEAD DECADE A.F. SIGNAL GENERATOR.

This

precision instrument can he useid:

1. To Measure {iain up to 50 dbs.

2. To Measure Lor: up to 45 dbe,

3. To compare Power levels (A.F.).

4. As an Awlio Frejquency Generator covering 100 Hz.
1o 41 kHz With a dial retting accuracy of +0-5 Haz.

Output :

powe:

—1 M/W into 600 BL. Complete with mains
r unit. Tested. Goad Condition. £12, p & p. 75p.

AERTAL MAST POLES approx. 5ft high 2° dia. Inter-
locking ends. Minimun order three. New condition.

£1 each sectiol. Carriage 35p each section.

AS NEW UNU

SED-AER OMETER. Cylinder
design 10" X 44", suitablefor—¢uning most acrials for
signal strength. £1-50 p. & p. 25p.

atnip.
op, P.P-

SLIDING
1-4

15p.
Q

NEW HEADPHONES AND MIKE RUBBER muff type
low impedance 874p p. & 0. 174D,

TF14
P&

49 SIGNAL GENERATORS. Good condition £18
p. £1°50

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL
ORDERS ARE PRINTED IN BLOCK CAPITALS AND

INCL
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UDE YOUR ADDRESS.

A. H. THACKER,

Radio Dept.,
HIGH STREET, CHESLYN HAY,
Nr. Walsall, Staffs,

p drilled chasals, valve, acoessories and full
instructions. Ready to sasemble, and of course,
aa all our products—fully guaranteed. Full range
of other B.W, kits, including the iamous model
“EK" and “K plus’ (illustrated above). All orders
despatched by return, (Mall ordep. only.). Bend
now for free descriptive catalogue & order form.

“H.A.C.”” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.I

: h( Contalns components for
KIT mp

SAVE TIME

AND MONEY
Hfl-cr:e £§25 | grgée £4-84

e I -

A s e fle

9

vkl

o L=

As supplied by us to SCHOOLS, TECHNICAL
COLLEGES, SHOPS, OFFICES AND INDUSTRY,
Silver grey stove enamelled steel cabinet with
48 transparent styrene drawers fitted with
moulded handles and label slots. Dividers can be
supplied at an extra charge to enable each drawer
to be sub-dlvided Into six compartments. Trans-
parent drawers allow swiit selection of com-
ponents at a glance and eliminates duplication
of stock. A really first class time saving unit.
Size of cabineta 21} x 114" x 64", 8ize ot
drawers 64” x 23" x 1}". Other sizes avallable,
Callers welcome Mon.-8at. 9 8.m.-1 p.m, 2 p.m.—
8 p.n. NEW as illustrated OUR PRICE ONLY
24-84 pius 35p carriage on orders less than £10,
Money back guarantee. SEND FOR FREE
COLOUR BROCHURE,

TRADE AIDS

(DEPT. PW2), |11 CHILTERN DRIVE,

BERRYLANDS, SURBITON, SURREY
01-399 4383
100 yds, Berrylands Ratlway Station.

MULLARD UNILEX

EP9000 Amp £2-40, EPS001 Pre-amp £2-80.
EP9002 Power Unit £3-90. Control Unit £2-80.
Unilex Booklet £0-25.

SINCLAIR SUPER IC12

Complete with free printed circult board and
44 page Instruction book.

1C12 KITS
a 28V 05 Amp

POWER Col

UNIT er unit (deal verslons
T *£2-00. Also sultable Sinc! Z5
*£3:70.

LOUD Speclally chosen for the IC1
SPEAKER [5” 8 ohm £0-90. 5” x 87 8 ohm £1-3§.
10” x 6” 15 ohm *£2:00.

.C.
le tone
controls. Mono version £1-10,
2;9;:0 model with balance control

DELUXE Contalns components for P.C. board
KIT and volume and full treble and bass
controls. Should be used with one
ot preamps below. Mono unit £1-30.
2;“80 model with balance control

PREAMP [Type 1 for magnetic plckups, mics
KIT and tuners, with 3 position equallza-
tion switch. Mono model

Stereo £2-20. Type 2 for ceramic or
f crystal pickups. Mono 48p. Stereo

98p.

S-DECS AND T-DECS

@ bresfboards for the transistor age.

All orders from this sectlon are post free and
are sublect to a 109 discount if over £5:-00 and
15% If over £15-00. Officlal credit orders from
educational estabiishments welcome.

SINCLAIR PROJECT 60

Z30 £3-50
Z50 £4-25
PZ5 *£3-70
PZ6 *£6-20
PZ8 with

trans *£7-32

Q16 *£6-65
AFU £4-40

Stereo 80 Preamp/Control Unit
Prolect 60 kit (see betow) oa a0 £2-50

Stereo 60/2 Z30/PZ5 go ao .. “£15-30
*»»*Above package deal if sold with

one other unit e.g. Project 80 kit, AFU,

tuner or Q16 speaker oo - .. Y£14-80
Stereo 60/2 Z30/PZ6 a0 ao *£17-60
*+**sSimilar special deal for above .. *£17-10
Stereo 60/2 Z50/PZ8/Trans - a0 £20-00
Project 605 .. oo a0 .. “£18-80
Project 60 FM tuner ao 0a *£16-80

>

PROJECT 60 KIT

Our extremelr poputar kit contains the exira
capacitors, DIN plugs and sockets, cables and
fuse holder needed to complete Project 80 at the
attractive price of £2-50.

www americanradiohistorv com

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent.

Mall order only. Postage 37p per order on orders
contalning one or more Items with prices marked
with an®. Postage on other orders 10p.
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NEWS FOR
DX LISTENERS

comer to the hobby of Shortwave Listening
is the bewildering number of abbreviations
which are used by more experienced listeners.
Contrary to rumour these abbreviations are not used
solely to confuse the uninitiated. Every branch of
science and technology has its own set of abbrevia-
tions and jargon and Shortwave Listening is no
exception to this.
To assist the uninitiated 1 will explain the mean-
ings of some of the more common abbreviations
which may be used on this page from time to time.

ONE of the many problems faced by the new-

anncr Announcer.

Ant Antenna, aerial.

BC Broadcast or Broadcasting.

condx Conditions (propagation).

DX Long distance receptionr="

GMT Greenwich Mean Time. <~

hrd heard

Hz Hertz, measurement of frequency equiva-

lent to one cycle per second. #*
ID,Ident Identification.

IRC International Reply Coupon, sent to help a
station with return postage.

kHz 1,000Hz. =~

LA Latin American.

MHz 1,000,000Hz. —

Mx Music. —

NA North America.

Nx News. -

QSL Card sent by a station verifying reception.

rcvd Received.

Rx Receiver. =

SA South America.

Sce Service (Home Sce., Overseas Sce., etc.).

Sched Schedule.~

s/off Sign off.~

s/on Sign on.~

SW Shortwave. =

SWL Shortwave Listener. ~

TNX Thanks.

Tx Transmitter. =

Wrp Weather report.

Wx Weather.

Xmsn Transmicsion.

Xtal Crystal™

// Parallel transmission.

Adrian R. Pell has compiled the schedule of Radio
Bangladesh which reads as follows: —

Address: Broadcasting House, 20 Green Road,

Dacca.

THE BROADCAST BANDS
Malcolm Connah

Frequencies in kiz o Times in GMT

Stations:

kHz. m. kHz. m.
9690 30-96 15335 19-56

11620 25-82 15520 19-32

11650 25-75 17925 16-74

Programmes in English (Overseas Service):

0230 - 0300 GMT on 9690 and 15520 kHz.

1230 - 1300 GMT on 11620 and 17925 kHz.

1715 - 1800 GMT on 11650 kHz.

Listeners’ Letterbox: Saturday at 1230, Sunday
at 1715, Wednesday at 1230 and 1715. :

Adrian also sent in the following log using his

VEF 204 receiver:

7210 ICRC, Geneva via SBC at 1705.

9745 R. Baghdad, Iraq, s/on at 1930.
11650 R. Bangladesh at 1740.

11930 VOA, Okinawa, s/on at 2200.
11955 FEBA, Seychelles at 1730.
15335 R. Bangladesh in Bengali at 1430.
15520 R. Pakistan at 2050.
17705 VOA Monrovia, s/off at 0830.

Ian Howes of Lowestoft has used his R209 Mk. I1
receiver and TV antenna to log the following
stations:

3265 R.TV Congolaise, local Mx. at 2015.
3380 Malawi BC, local language at 2020.
4800 R. Lara, Venezuela, Spanish at 2345.
4880 Kinshasa, Congo local Mx. at 2315.
4940 Abidjan, Ivory Coast, local Mx. at 2320.
15245 R. Australia, ID in English at 2100.
15300 HCJB, Quito, Ecuador at 2030.
15345 TWR, Bonaire in Spanish at 2328.

R. Cooper of Foulden, near Thetford used his
Philips 6 valve domestic recevier and a Bush 4 valve
domestic to log the following stations:

11750 HCJB, Quito, Ecuador, English at 0830.
11915 BBC, Cyprus relay in English at 1645.

15020 R. Hanoi with Nx. in French at 1830.

15620 WINB, Red Lion at 2120.

15795 R. Nacional, Brazil, Mx. at 2010.

21500 RSA, South Africa, Nx. in English at 1000.

Richard Witney of Braintree is only 14 years old
and is to be congratulated for sending in the
following log:

6185 Radio Norway, Oslo at 1825.

7135 TWR, Monte Carlo at 1930.

9625 Radio Sweden in English at 1100.

9915 AIR, Delhi in English at 2100.
11725 Radio Bucharest, Rumania at 1515.
11910 Bangkok, Thailand at 1150.

Reports should arrive by the 15th of the month
and be -addressed to me at 5 Ranelagh Gardens,
Cranbrook, Ilford, Essex.
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and 30MHz, especially up the h.f. end. It

seems that the summer evenings haven’t lost
their knack of making 20 metres the main dx band
and logs indicate that most s.w.l’s. appreciated this
fact.

David Knott (Middlesborough) enquires about
DD3FK. Anyone know if DD works wonders in any
other country?

Hands up if you live anywhere near Newtown in
Montgomeryshire. Now hands down and get a pen!
Seems that there’s a newly-formed Amateur Radio
Club which welcomes prospective members. All
queries to: R. Litten, 512 Maesyrhandir, Newtown,
Montgomeryshire.

Hot tip from Ian Hotchkiss (Hatfield) that there is
an interesting net on Sundays on about 14300kHz
(his dial not very accurate) at 1600 hrs. How’s about
a quick QRX next Sunday?

Sam Elsdon (Halesowen) has been doing strange
things with a 500pA meter, diode and l.s. output
terminals. (Never mind, the wounds will soon heal).
Sam describes his antenna as “310ft. wire arranged
in a sort of tapered square spiral in the loft”. He
asks, “Is there a name for that?” Well is there?
Anyone care to suggest something? Gear, besides the
above mentioned “thing” in the loft is, a CR70A
and PR40. The 21MHz log for s.s.b. reads: CR3IMD,
CT1EAL, CT2AZ, F6VAA, FL8MM, JAILCG, JWTFD,
LU5AJ, OD5BA, PY2BC, PY7BF, TNSAU, VP8MM,
WTGRH, YV4AGP, 4X4NX, 6WBAL, 9Q5DF.

Big round of applause for Stephen Worral
(Stafford). He dared to listen on four metres. Two
receivers are in use (anyone tried ham stereo trans-
missions yet?)—a B44 and FR-DX-400, the latter
covering all amateur bands from 160 to 2 metres
inclusive. (Cor! Think of winding the front-end coils
by hand). Antenna for 70MHz is a four-over-four in
the loft. Signals on 4 metres heard from G2FOS,
G3LR, G30J, G3ANH, G3A00, G3CDM/P, G3FBW/P,
G3JFO, G3JHM/A, G3JUB, G3JXN, G3KSU/P,
G3KTH/P, G3LUP/P, G3MWQ, G3NAS, G3NEO,
G30CC, G30HC, G30OHH, G30QT, G30WW, G3PXP,
G3RCQ/P, G3TQF, G3TVW, G3UGN, G3VPF/P,
G3VPS/P, G3WCS, G3IWXI, G3YBY, G4AGO, G4ALE,
G4AYU, G5DF, GI3GLT, GW3ABR/P, GW3ITZ/P,
GW3NWR/P, GW30XD/P, GW3UCB/P, GW3XFY/M
So who says there’s nothing on 4 metres?

Up (or should that be down?) on 14MHz, Steve’s
log reads: CP1KRT, HP9AHD, JA1AEA, JA1AGH,
JA3BQF, JAGLAE, KP9AID, KR6DO, 44 VK stations
(Wow!), VQOR, XT2AF, ZL1AFO, ZL1BER, ZL1BHB,
all s.s.b. with the same gear except antenna; 75ft. end
fed at 20ft.

Alan Smith (Nelson) says he will continue to burn
the midnight oil. Also committed to this awful pledge
is a 680X and a 100ft. length of wire in the loft. Late
night o0il burnings to date raised 20 metre smoke
signals from: CN8HD, CR4BS, CTIQN, EA3JE,
EA6BH, EL2CB, EP2TW, HK4BNC, HKSAZA,
HPOJW, IT9SPI, JA6GBB, JX2HK, JY9VO, KZ5SD,
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NOT a very good month for listening between 1:8

THE AMATEUR BANDS
David Gibson,G3JDG

Frequencies in kiz ® Times in GMT

PY8ZAA, PZI1DR, VE1YW, VK2AVA, VK3BCM,
VK4SD, VP1BH, YSIMAX, YV5AK, ZD3M, 4X4VB,
5B4CDN, 5W1AU, 6Y5SR, 9K2AL, 9X5VA, 9Y4T. A
quick singe on 15 metres brought in: AP2DU, EA7GF,
JA6WAS, JHIDBU, JHILZW, KV4FY, KO9QFR,
0OD5CS, SVOWZ, SVOWP, VQIR, VQIMC, WIMEL,
ZD8FM, ZB2A, ZD3M, 4X4BL, 9K2AL, 9X5VA all
s.s.b.

Roger Hunt lives in a road I can’t pronounce in
Carmarthen. Listening utensil is a CR70A plus PR30.
Antenna is a 190ft. long wire, end fed. Happenings
on 28MHz include: CR60Z, PY2DVM, ZS6UR, 9J2DT,
9Q5SF. Down on the dreaded forty, where brave
receivers cringe, signals were logged from: PY7BBD,
PY8YT, TR8VE, ZD8TS, 4UlITU, 5Z4LW, 9GIDY.
I wouldn’t mind living in a road I couldn’t pronounce
just to hear things like that on 7MHz.

A self-confessed agent of Charles Molloy has
written in! (Gad, these Medium wave devils are
everywhere!) Gorgeous gear includes a FR-DX-400
with an 80 metre inverted V (wot, no dx loop wound
on broom handles?). Said agent has purged his soul
by listening on 3-5MHz to: CP1DN, CP6FG, CR4BS,

. CX2AX, KP4AST, KP4AN, KV4FZ, 0Y7JO, OYILV,

PY1HA, PY2ERS, PY3ABH, PY5CDZ, PY6SL,
PY7BFN, VEIWV, VE2AL, VE3PT, VO1ICQ, ZD8CS,
ZD8RR, ZL4KF, 4X4UF, 3A2EE, 5R8AZ. Even TMHz
produced: ZL4KF, VK2AVA, YNIMQ and 9Q5BG.
On two metres using a 6-ele homebrew and the
same receiver: G4ART, GBAVH/P, G4BBH, G4BEL,
G8BXX, GBCGG, GBCKC, G8DYX, G8FAB, G3ZVC.
Name of the convert is W. Waldron (Cwmbran).
Welcome home, brother Bill.

Alan Harper (Manchester) has a VEF204 receiver
(I thought it was a new prefix for Rockall). Being
b.f.o.-less, he uses a second receiver to get a beat
note. Careful adjustment gave readable s.s.b. signals
from CR6EM, EASKR, HC1JB, HPIGS, KV4AD,
PY2FCD, W8GL, ZF1IWE, 4X4HT, 5N2ABG, 8P6DV,
9H1CV.

Jan Leslie (Mold) says that there are probably
better logs about than his. Well, how does the one
you didn’t send in compare? Gear is an R107 and an
end fed of unspecified length which bagged: CO2FA,
CT1ZE, EASIW, EP2MJ, JA2PJC, JX2AK, KV4AV,
KZ5NG, MI1B, ODSFA, PY4BSX, PY8BX, PZ1AX,
TI2GI, VEONEC/MM, VEI1KG, VE2ACP, VE6BB,
VK2SG, VK58V, VK6FP, VK7TR, VK9KA, WAINGK/
P/TF, YNIFI, YNIRSJ, YV10J, ZD3D, ZDT7CE,
ZP5KA, ZD3HT, 4S7AB, 4U1ITU, 4X4HT, 5Z4GG.

August is one of the busiest months in amateur
radio. Six mobile rallies and three contests with
another two early in September. Contests are: August
5-6, WAE c.w.; 12, 4 metre contest (worth a listen);
20, two metre s.s.b. contest; September 2-3, v.h.f.
NFD; 2-3, IARU v.hf. event; 3, qualifying round of
the DF contest at Rugby.

Logs, in alphabetical order please, to arrive
by the 15th of the month to:
12 Cross Way, Harpenden, Herts.
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EW FROM SAXON...........

STANDARD & CUSTOM-BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND-HAND
THREE LOW-PRICED AUDIO MODULES — 100W — 35W — 25W (f;'ﬁ’n"g‘:) S
SA1 00 £10'90 carr, free SA35 £4'45 carr. free SA25 £2'95 carr. free
16 transistors—é6 diodes 8 transistors—2 diodes “~._8 transistors—2 diodes /
43 x 4" x 1" 4" x 3" x1” PN i o L
COMPLETELY BUILT AND TESTED — SATISFACTION GUARANTEED
Employing the latest silicon devices these BRIEF SPEC. FOR ALL THREE MODULES
three modules excel in the field of low-cost Response 15-40,000 Hz — 1 dB
high quality audio. All three modules are Distortion 02% @ 1 kHz
short and open circuit proof and the 100 watt Loads 4-8-16 ohms
module has further protection against over- Quiescent current 15 mA
heating and faulty inductive loads. All Noise Better than —75 dB
modules may be used with a wide range of Supply voltage 25-45 volts S A25/35
supply voltages and loads. 40-70 volts SA100
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE ALL MODULES ARE CONSTRUCTED
EXTRAORDINARILY LOW PRICES POSSIBLE. ON GLASS FIBRE P.C. BOARD

STAB“JZED PS45—supplies two SA25 or two SA35, SPECIAL OFFER. Complete PS70—Complete supply for
Fully assembled and tested, £2-85. power supply if purchased two SA100's including
suppllEs MT45 to suit the above module £2°85. with either two SA25 or two mains  transformer for
Carr. PS45 free, MT45 20p. SA35, only £5°00. music use, £7°75. Carr, 45p.

GOODMANS 12P

{120 WATT MODULE 5
R TGV 3 v o
4 Yo

:ow-plriced addition to the D.J.’s equipment. ! Rugged transformer 30p

t will operate from the bass notes thus ! driver stage A iti
flashing lights up to 1000 watts in time with Carr, | 213_e9oscargr 200 or e (BT

the music. Complete with control and Free <P 25W 12" loudspeaker

with supply £18:95 carr. 40p. only £4-95 carr. 20p

attractive case—fully tested and guaranteed.

. : A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY
DISCOTHEQUE
1 LOOK AT THESE FEATURES
% Left/right fader, treble and bass controls for decks.
% Microphone input with own volume, treble and bass controls.
% Headphone monitoring (P.F.L.) with 100mW undistorted output.
% Master volume control-——output levels up to I volt. .
% Suitable with all power amplifiers or with the SAXON SA series of
amplifier modules, )

*é
.‘GQ

JOMPRIE PRICE BREAK-THROUGH

free, 70W cont. R.M.S.

100V music. Two inputs,
bass, treble.
FULLY GUARANTEED.

oo | STEREO GONTROL

FET inputs four channels

100 watts R.M.S. 8 ohms, >
G5 U | UNIT only £15-80 s [PSENES
£37.75. y Eree -
Built-in mains operated power supply, or may be battery operated.

*

— _— * 20-25,000Hz response.
% —65dB noise level.
*
*
*

[OR VO VO O 9 L] MONO VERSION with P.F.L. scill Accepts all ceramic cartridges.
26dB tonal variation.
Smart black panel.
(ilustration shows Mono Unit only)

available at £6-5Q, carr. 20p
[ ® & & *35AXON 1 SATISFACTION GUARANTEED

S.A.E. WITH ALL ENQUIRIES PLEASE — TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME
A RS AND MA ORDER A RS O
ehorse Road A ) » A pa Déice Road, Rocheste

WILSIC SOUND EFFECTS KITS

WAH-WAH PEDAL KIT (Nlustrated)
Kit comprises a SELECT!VE AMPLIFIER

. MODULE KIT to convert the FOOT
. VOLUME CONTROL PEDAL (as photo)
- P to Wah-Wah operation.  Amplifier
LR -/ module £1-75, pedal unit £5-13, COM-
— - PLETE KIT £6:50 add 38p for assembly of
}/ module, but please note we cannot
supply kits fully built.
REVERBERATION UNIT KIT. For dimension effect. Connects between
sound source, mic., etc., an¢é7arsn°|.;liﬁer. Battegy p%wered.dccoll’z":‘l‘.ETE Can also be used
KIT £9-50 (excluding case £7-50). Assembled and teste -50.
VIBRATO UNIT KIT, Foot pedal unit with variable speed and depth To.cut and seal P.V.C.
controls. COMPLETE KIT £5-25.

SEND I5p for the WILSIC PLANS BOOK, with full details of these )
kits; circuits, drawings and price lists. 60 Watt Gun « £5.40 p. & p. 25p.
LATEST CATALOGUE 5p (stamps) 100. Watt Gun @ £7.06 p. & p. 25p.

WILSIC ELECTRONICS LTD.
6 COPLEY ROAD, DONCASTER, YORKS.

443

wwWw americanradiohictorvy com


www.americanradiohistory.com

Stereo amplifiers. p. & p. 75p | Tuner amplifiers p. & p. 75p | Loudspeakers p. & p. 75p Cartridges (post free)

21 .. .. o £45-00 | Armstrong 525 on aa £72:00 | B.& WDM3 .. ca o £45-90 | Shure M44E 3. - . £7-35
3::\‘1::’8;‘\'/3500 55 i .. £95-00 | Armstiong 526 . > .. £79-00| B & W Model 70 00 M55 . - £8-00
Cambridge P40 . . £68-00 Armstrono M8 . . £1-50 { Cambridge Audio R50 <00 M75-6 . . £41-20
Cambridge P50 - £71-00 | Goodman's Module 80 o £70-00 | Celestion Ditton 120 . -00 M75- ED/2 .. ¥a £15-00
Cambridge P100 . .. £114-00 | Goodman’s One-Ten .. £105-00 Dltton 15 o £30-00 V15 i " £29-00
Ferrograph F307/2 .. .. £47-00 | Leak Delta?5 .. aa .. £128-00 Ditton 44 .. .. £48-00 | Goldring G800 .. .. . £6-00
Metrosound ST20 ;- .. £26-00 | Pioneer SX1500TD .. .. £170-00 Ditton 66 .. .. £75-00 G800SE . £16-00
Nlikko TRM300 .. 5 b £32-00 | Pioneer SX2500 bt .. £225-00 | Dynaco A25I2 0o 5 . £23-00 G850 .. e - £3-50
Nikko TRM400 .. . .. £41-00 | Scan-Dyna 2000 oa .. £18-00 | Goodman's Magnum K2 . £32-00 [ Audio Technica ATé6 . £4:00
Nikko TRM1200 .. £92-00 | TEAC AG7000 .. . .. £130-00 | Goodman's Double Mnxlm: £27-00
Rogers Ravensbrook (T) . £44-00 | Sonab R7000 5% .. £210°00 | Heco P4000 . £35-00
Rogers Ravensbourne (Ch) £50-00 { Sonab R4000 .. .. £125°00 | Heco P2000 .. .. .. £26-00
Tripletone 8+8 . £26-00 | Also Sansulin stock. Kef Chorale .. . . £26-00 PICKERING V15/C AC £3-50
Quad 33/303 b M Eﬁﬂ'% #aak 60012 8d oo gg
Radford SC24/SPAS0 o0 50 annoy 12” unit oo 50 o
Aiso Sansul, /Teac Revox, in stoch. TOKAI AM/FM MPX, 20/20 RMS | | Tanngy 15~ unlt . .. £3-00

PER CHANNEL ONLY £60-00 Tannoy 12” Lancaster .. £50-00 | Headphones p. & p. 25p
Tannoy 15” Lancaster .. £52-00
Tuners p. & p. 50p Wharfedale Denton 2 .. £14-00 | Pioneer SE30A .. . £3-50
Py c41.00 | TAPe/cassette decks Wharfedale Linton 2 .. .. £18-50 | Pioneer SEL-40 N ]
Armstiong 24 . £32.00 P. & p. £150 PioneerSES0 . £iiw
gmluln C}Effs‘m oo ‘3‘.’.:3 Grundig TK121, TK141,TK146, TK248 at Sennheiser HD414 . £3-00
Radford FM3 © £e3.09 | 49% of normal list price. Turntables p. & p. 75p Koss PRO4AA T eneoe
Pl TX-500 = o £52-00 Harman Kardon CADS .. £12%-00
TEO;\‘EG:\T 100 - T £80-00 | Sansui SCT00 4 from stock | Garrard SP25 .. N .. £19-50 ..
00 .. TEACA10 .. . .. £6500)|GarrardSLE5B .. .. .. £13-50 | Colour Televisions

TEAC A-350 .. . .. £135:00 | Garrard AP76 .. T3 o £19-00 p. & p. £2.00
Tone arms p. & p. 30p Phillps N2400 .. - oo £58-00 | Garrard 401 xe - . £28-50

Whartedale DC9 a8 .. £92-00 | Garrard Zero 100S .. .. £37-50 | wega 915 o o8 .. £320-00
S.M.E. 3009/S$2 . 7. £24-50 | Ferrograph 724 .. .. .. £215-00 | Goldring G101 p & c. .. or £25-50 | Grundig 717 o .. £300-00
S.M.E. 3012/52 .. o o £25-50 | Revox 1102/3 . -~ .. £184-00 | Goldring GL85p b £55-50 | Sony 127 . .. a. . £175-00
Goldring L75 .. . .. £10-00 | TEAC A3300 .. . .. £210-00 | Sansui 2050 ¢ .. lrom .tock Teleton 12 .. £138-00
Goldring L69 £7 00 | Sanvo MR80S €79 00| Thorens TD1S0AB 2 £38 Also Philips 1TT-K8.'

timikobti  +Demonstrations

All equipment guarantéed new and in
makers' own boxes. Finest alter sales

ervi . First r r nd labour free. e ) “
Money credited within 7 daye i not saiished. 43, High Street, Kingston-on-Thames, Surrey. Tel: 01-549 3194 (3 lines)

Majority of orders by return of post.

NEW VALVES! GUARANTEED'AND TESTED

1R5 ‘25 | 30FL14 -87 ; EABCS0 EF91
185 P 30L17 -88 | EBO1 9
1T4 ’—ﬁ 30P19 83 || EBC33

4 30PL1 -58 | EBF89
V4 48 | 30PL13 -87 | ECC81
6/30L2 -52 | 30PL14 -63 } ECC82
6AQ5 ‘21 | DAF91 21 { ECC83
6BW7 -48 | DAF9G ECF82.,-28
6F1 57 | DF91 ECH35 -53
6F23 -87 | DF96 ECH42 -58
6F26 ‘49 | DK91  -25 { ECH81 28
6SN7GT -28 | DK92 47 | ECL80,.;35

12AU7 -18 | DK96 43 [ ECL82 -27 } N78

2516GT -18 | DL92 -24 | ECL86 32§ PC86
30C15 56 | DL84 -46 | EF39 Ny PC88
30C17 75 | DL96 36 | EF80 PC97

30C18 58 | DY86 -21{ EF85 6 [\PC900
30F5 -863 | DY87 g2l EFsc ‘
30FL1 59 | DY802 -28 | EF89 24
Post{Packing on 1 valve 7p. blus 3p. per valvg on each ex
sgainst damage in transit 3p/ extra. Office address, no call®¥a.

83 Osbaldeston Road,
GERALD BERNARD Stoke Ne;i:n;.ofon::n N.16

rcel insured

hecome

REED COILS | REED SWITCHES
a - 3,6,9, 12, 24V Miniature 27p | Large range of many sizes, types

Small 27p | and manufacture
Standard 34p l Popular types:

learn how to become a radio-amateur E Small njo 10 for 50p
in contact with the whole world. We give A Miniature n/o 24p each
9 P & P. 7p on all orders. B Standard cfo 40p each

skilled preparation for the G.P.0O. licence
1 8 K 3 0 K 3 & 71 0 B R £ B0 7 J J |

RAPY

| REED RELAYS

REED PUSH BUTTON .

I Eree !  iochure without obligation to: 1 SWITCHES iy sef o, popsts
I Momentary Action Miniature |I/A normally open 56p
i BRITISH NATIONAL RADIO & i 3 Comtaces b2 " e s wan
ELECTRONICS SCHOOL P.O.Box 156, JERSEY 1 illuminated | contace  £1-30 | 2/EEE 3 contacts 52p
INuminated 2 contacts £1-55| STD 3/B change over 87p

NAME : — i REELS OF ENAMELLED COPPER WIRE

I ADDRESS : B I 20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams. Send for prices

- o BLOCK CAPS please || C.B.M. ELECTRONIC COMPONENTS LTD.

e —— 26 Avon Trading Estate, Avonmore Road, London, W.14
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EXPERIMENTERS CORNER

FULL WAVE POWER CONTROL CIRCUIT L. MacNAMARA

past issues of Practical Wireless illustrating

how s.c.r’s (silicon controlled rectifiers) may
be used to control such things as the speed of an
electric motor and, although these devices worked
perfectly well for their intended use, their versatility
was limited when applied to light dimming control.
In this particular application the s.c.r. has an obvious
drawback in that it conducts only on one half cycle
of the mains a.c. and the resulting 25Hz frequency
appears as a flickering on the bulb, especially when
run at low intensities. The obvious method to over-
come this difficulty is to use a related device, the
TRIAC, which conducts in both directions and the
present article illustrates how a very simple and
inexpensive power control unit may be assembled
from a mere handful of components.

g NUMBER of designs have been featured in

v

Load
Ao
250k SC400D
linear
ko 74 e
Mains input
ST2 Diac
01 uF mkem
e gate
\A1
SC400

Fig. 1: Full wave power control circult using a minimum of
components.

At the heart of the unit is a G.E. D45D TRIAC
(SC40D) which can effectively handle up to 6A at
240V. Basically it can be considered as consisting
of two SCR’s connected in inverse parallel either of

Load

250k
linear

 J

Mains input

[}

O1uF pulng
600V mmpm

ST2 Diac -
O-1uF N

600V
L1 T
e '

Fig. 2: The same circuit with r.f. suppression. L1 must be capable of
handling 5A.

which can be triggered by a pulse applied at the
gate. If the time at which this pulse is applied can
be varied complete control of the power entering
the TRIAC can be effected and this can be realised
by a simple resistance/capacity variable phase shift
network. An ST2 DIAC, which conducts when the
voltage across it reaches about 20V of either polarity,
acts as the trigger link between the TRIAC and the
phase shift circuit. Fig. 1 shows how such a circuit
can be designed using a minimum of components.
However due to the sudden switching of the TRIAC
from the “off” to the “on” state r.f. interference is
produced and this can be a nuisance if the device is
operated in the vicinity of radio or TV set. A simple
inductance/capacity circuit was therefore incor-
porated to reduce the interference to a minimum
and the prototype was constructed along the lines
of Fig. 2. The complete unit was mounted in a plastic
box with an ordinary 13A 3-pin socket attached. In
addition a SA fuse was incorporated in the plug to
prevent the TRIAC being damaged should excessive
current be drawn. |

‘'SCOPE TRIGGER UNIT

P. ROUSE

of extremely high quality and well worth

preserving, but sometimes they require an
external trigger signal to produce a visible time base.
The unit described below produces such a signal and
also synchronises the oscilloscope input waveforms
to the timebase frequency thus providing a very
stable display for accurate measurements. It consists

MANY government surplus oscilloscopes are

of an astable multivibrator or square wave generator
which is coupled to the trigger input on the oscillo-
scope by a small step-up pulse transformer. The
circuit diagram is shown in Fig. 1 and its operation .
is briefly described.

The multivibrator produces square waves of either
polarity at either collector but Tr2 is used because
the frequency can be varied over a small range by
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+9v
VR1 To scope
S5k trigger
§R1 J input
> 2°2k 2 Ca
22ksS R3
22k II .
Cc1 0047
i
N -
0005 |
:
I
I
i
t
Tr1 =
2N706
ov

%A Fig. 1: The circuit of the trigger unit.

adjusting VR1. With the components specified, this
range is from 5300Hz to 6500Hz which is quite
adequate for synchronisation purposes. The wave-
form at this collector is shown in Fig. 2. The ampli-
tude is only 8 volts and this must be increased to
about 16 volts to trigger most of these old oscillo-
scopes. Furthermore, a fast pulse rise time is also
required. In order to satisfy these two requirements
a step-up differentiating pulse transformer must be
used. This has the added advantage of producing
both positive and negative voltage spikes thus allow-
ing positive and negative triggering. The waveform
between C4 and earth is shown in Fig. 3.

Differentiating pulse transformers should have
very low leakage inductance and high permeability
at their operating frequency. Consequently, a minia-
ture ferrite i.f. transformer is ideally suitable but
a Mullard ferrite pot core can be used. The if.
transformer must be rewound in order to give the
correct turns ratio and a diagram of the type used
is shown in Fig. 4.

The if. transformer must be care-
fully dismantled and its windings re-
moved. It is then rewound as follows.
Firstly 100 turns of fine enamelled
wire are wound onto the ferrite bobbin
and the ends are soldered on to the P
lead-through pins in the plastic base.
With thin enamel wire such as this,
the heat of the soldering iron is o STt
sufficient to remove the enamel for e
easy tinning. Secondly 200 turns of
the same gauge wire are wound on to
the bobbin and the ends are soldered
to the pins as before. The i.f. trans-
former is then reassembled.

+16vV

—16V
-V

Fig. 2: (left) Waveform at the collector of Tr2.
Fig. 3: (right) Waveform at C4,

446

* components list

%

Rl:l:tuu.
R 2kl
Rz 29ki} .
aII H}% i’watt

ﬂnpuiim:
; Y 0-005uF
‘£ C2 0-D05uF
C3  O-MTpF
C4 O-04Tuf

R3 22k
R4 22k0

" Trandistors:  ° o

. Trt 2N706 - :

| Tr22N708 e T

Muse.ﬂl.nmul. '
VRI1jSW1, 5kQ potentiometer w!th switch; Ti,
miniature if. ¢ofl 0-7cm. x 0-7em. x tem; tag smp
24in x 14in; screened box 3in. x 2in x }in; battery
PPg; wire; 3 x 6BA nuts and bolts 4in long.

7mm” = T 7mm

=
|
icm Ferrite cover with
l\ screened outer case

ﬁ// Ferrite bobbin
A - H

g, P Plastic base with
T lead through pins

Fig. 4: Construction of the pulse transformer.

Screened box 3x2%75

684 nut & boit

Tag strp

T° o battery To scope trigger nput

Screenrq rable
C4 at end of catle

Fig. 5: A suggested component layout.

The circuit is wired up on a small piece of tag
strip and mounted in an old tobacco tin for screening
purposes. The switch on the back of the variable
resistor VR1 is used as SW1 and the whole unit is
small enough to be mounted inside the oscilloscope
if required, in which case a hole of diameter 3in
should be drilled in the front panel to hold VRI1
and SW1. A 9 volt battery is used to provide power
supplies and this voltage ensures that the transistors
operate well within their limits thus providing good
operational reliability. A diagram of the assembly
is shown in Fig. 5.
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GOING BACK...

18g B0 202

tells us he still has an “Osram Music Mag-

net” with 2 volt valves and the old springy
“Benjamin” bakelite valve holders, the set is in near
perfect condition. He also has quite a lot of 2-volt
valves, all sorts, given to him recently by a local
dealer, and two old sets, one of which is a Geco-
phone, and the other he thinks a “Marconi”. He says
if any readers happen to be in Lowestoft at any
time, they are welcome to see this ancient equipment
and valves, if they will call at his business address,
192 London Road South, Lowestoft—an outfitters
shop. Phone 5675 (closed Thursday).

He can go back to 1923, and had a 3-valve wireless
set with plug-in coils then, and remembers well the
first broadcast from 5XX Daventry. He remembers
he had at that time an Amplion “Dragon” oak-horn
loudspeaker—the price was 5 guineas in those days!

* K Xk

Mr. S. D. Smith, 292 Whitton Avenue East, Green-
ford writes “The article “Going Back” prompts me
to write down a few memories of my first home built
wireless receiving sets. I used a similar device to
the buzzer “thing” shown recently in “Going Back”
to find a sensitive spot on the galena crystal. My
buzzer was coupled inductively however and had no
A or E terminals. Bypassing the galena, bornite
Zincite etc., etc.,, we come to my first valve set. This
was built on the bottom of a cut down wooden box
from the grocers. A, E and phone terminals were
P.O. type with steel wood screws for fixing. The valve
holders were bought as separate sockets which were
screwed separately into the box. The coils were 45
and 30 turns hank wound round the first three
fingers and tied with thread. The aerial coil was
clamped between two strips of wood by a centre
screw which fixed it to the box. The reaction coil
was tied to the end of a lath about 15in. long. The
pivot screw (with washers) passing through a cotton
reel fixed the assembly to the box above the aerial
coil. A similar piece of wood was attached to the
condenser. thus providing both slow motion and
anticapacity control. One needed to be quite a good
oarsman to avoid catching a crab! The condenser
was straight line capacity and bunched the stations
at the bottom end.

The phones were Sterling from the first World
War for which I paid 2/6d. The valve ¥ remember
best had a horizontal assembly. It started to go blue
above about 20V h.t. and was at that time treasured
and only brought out for special occasions! My only

MR W. W. Pickard from Lowestoft, Suffolk,

COLIN RICHES
ARTHUR DOW

measuring instrument was an old Post Office galvo
and a few resistances (resistors had not been
invented). This was ‘“calibrated” against new h.t. and
g.b. batteries. All readings were strictly comparative.
This instrument was almost indestructible and could
be reversed on overload without ill effect. Once it
was connected momentarily to the a.c. mains when
on the 120V d.c. range. The only result was a slight
demagnetisation, easily corrected by moving the
paper ‘calibrations”. The original variable grid
leak consisted of a short length of glass tube, two corks,
a bit of brass wire and burnt sugar. The degree of
burning determined the resistance range—more or
less. As I had no megohm meter I had to “suck it and
see”! :

I heard KDKA New York on two successive
mornings at about 1.30 a.m. (My mother gave me a
tongue lashing for my bleary eyes and threatened
to smash up the gear.) It was many years before I
heard America again and never since on medium
wave. This experience made me very cynical about
the “low loss” components which proliferated later
and the degradation of the once honourable term
High Fidelity. This was commented upon in the
Marconi Book of Wireless (1936).

Memory rangesover unit sets, the Popular Wireless
Combination Set which, after various mods. finished
up with more SP and DP knife switches than a power
house. It was more effective as an exercise in
ingenuity and oneupmanship than a wireless set, but
fun for all that. The Transatlantic Five with plug in
McMichael r.f. transformers which never crossed
the Atlantic for me, but which did give me a little
ephemoral notoriety when I broadcast to all who
cared to listen the results of the first election won
by Labour. An early three gang neutrodyne I never
did succeed in aligning and reverted to a separate
aerial condenser, the old Transatlantic Five arrange-
ment.

Later things became much more commercial
and stereotyped so I will conclude with a two valve
circuit which gave me a lot of fun for several
years. In its final form it had a Ferranti choke and
transformer and a BTH moving coil speaker, the
latter replacing the Amplion horn, simple moving
iron and the Blue Spot balanced armature speakers
which served in turn. No screening was used and
with all those fields and triode valves you may be
able to imagine the stabilising devices that were
tried out! Just before it was scrapped I found that
reaction was very smooth and the set quite sensitive
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if r.f. instability was induced over the whole wave
band and the reaction coil used back to front. I did
not recognise the possibilities of N.F.B. and thought
no more about it for years. Hilversum and Paris
came in well on L.S,, i.e. speech clearly readable in
any part of a normally quiet room. Brussels was
somewhat weaker but it was only about 100 watts
at that time, if my memory is not at fault. It wasn’t
one of the giants anyway.

I wonder how it would work now? Pentodes,
ferrite aerials screened coils and valves, reaction to
the first anode and three tuned circuits. Perhaps
I'll try it one day if I can find a parafeed 3-1 valve
transformer. The AF 5 was a bit bulky.

As an after thought—how many remember the
very formal announcement ---“Hallo, Hallo, Hallo,
this is 2LO calling; this is the London Station of the
British Broadcasting Company calling. You will now
hear the news, copyright by Reuter, Press Associa-
tion, Exchange Telegraph and Central News”?

Marconi Kemp Stamp

On September 13th the Post Office will issue a set
of four commemorative stamps. One of these, valued
71,p, commemorates the 75th Anniversary of the first
wireless transmissions across water. These tests were
carried-out by Marconi and Kemp from Lavernock
Point, near Barry, to Flatholm Island in the Bristol
Channel and Brean Down in Somerset.

The Barry College of Further Education Radio
Society commeinorates these tests annually by opera-
ting amateur radio stations from these historic
locations. The Society was responsible for suggesting
to the Post Office the issue of this stamp, and are
justifiably proud of their association with its issue.

In connection with this issue, they are making
available a special commemorative first day cover
service from Flatholm Island. For the first time the

The design on the envelope in blue and red.
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Post Office has granted a postmark from Flatholm
Island. The special postmark will include their call-
sign GB3BCT (Bristol Channel Tests)—the callsign to
be used by their station operating from the island
on the 13th September. The first day cover is an
embossed design showing the location of the three
historic sites.

This unique combination should be of great in-
terest to radio enthusiasts and philatelists alike and
the Society will provide the special commemorative
envelope, the 7;p Marconi stamp, address and post
from Flatholm Island on the first day of issue
for ... 20p. )

Remittance should be made by crossed postal order
or cheque. All monies should be made payable to
BARRY COLLEGE F.E.R.S.

Names and addresses should be printed clearly,
and orders should be forwarded to:

The Secretary,

Barry College of Further Education Radio Society,

Colcot Road,

Barry, Glamorgan.
to arrive not later than 11th September, 1972

Pintage Recordg

Once again we ask readers to let us know the titles
and labels of any pre-1930 78’s they may have as we
have received a number of queries asking the where-
abouts of such records.

In addition, if anyone has any gen or pictures of
“talking machines” cylinder or disc, we would be glad
to hear from them as we are considering writing a
feature on this subject in a future “Going Back.”

Pintage CQ CQ CQ

EQUIPMENT FOR DISPOSAL

...photographs and constructional details of the *‘All Concert de luxe'’ receiver
by Percy W. Harris, about 1924 also two Scott-Taggart books. Offers to—A. E.
Robinson, 34 Haddon Way, Carlyon Bay, St. Austell, Cornwall.

"..3 volumes of Harmsworth Wireless Encyclopedia In good clean condltion,
Together with other items. Sae for detalis please—F. L. Harrls, 80 Queens Walk,
Ashford, Middlesex, TW15 3J8.

...Buzzer Wavemeter similar to the one In your column a short time ago, varlous
wirewound, pancake and plug-in coils by Igranic and others, Ferrantl and Formo
Intervaive transformers and chokes, fllament rheostats, ebonite panels etc. and
several examples of single and multiple varlable condensers by Ormond and Newey.
These later being mechanical curlosities In thelr own right—and mostly brand new.
1 think there are a couple of complete (?) recelvers somewhere In the attics but have
not yet come across them, Any offers—J. C. Prlest, 21 Levens Grove, Blackpool,
tancs. FY1 BLA,

...""Wirelesa Telegraphy and Telephony; Charles R, Gib : Seeley Service, 1914,
“The Armstrong Super Regenerator Circult; George J.ELT2, Radio Directory and
Publishing Co. New York, 1922. “*The Art and Scl of the G hone'* d
1928,—V. C. Cslver, 11 Robin Dene, Manor Road, Brighton, BN2 SEX.

INFORMATION WANTED

...any gen on Marconlphone V2 recelver type R.B.1.A.M3 Inst, No. S/A 1725, Inside
the lid is a Post Office stamp reading ''Type approved by the Post Master General
P.O. Regd. No. 2001".—A. P. Linsell, 7 Canewdon Hall Close, Canewdon, Roch-
ford, Essex.

...Info on Gecophone 3 valve (Det & 2 I.1,), This Is a finely made set with ebonlite
covered colls loading coll and reaction. Loading coll marked 1250, BC1347 other
coll 300, BC1380, But think that these colls are interchangeable. One was used as
reactlon to tha other. in batween the two colls Is a disc of aluminlum which can be
sild in and out pr bly djusti t o t Lovely rh tats controlling
valve filaments, also neat littie cylindrical aerial coupling condenser, made In brass.
Marconi 2 valve set. Good slow motion condenser gear. This recelver Is marked

y

“Marconiphone Recelver Type 22 Inst. No. $.C.2661". Unfortunately I have only
one coll, fongwave, 1000-2200 metres. This Is a black ebonlte cylinder enclosing
coll and 'beautlful little reaction coll (adjustable from diai on front) marked “Aerial
reaction unlt, Marconlphone Pat. No, 217042'', | would be very pleased to hear of a
medium wave coll, 200-500 metres. It clips on to a base with four cilps, The two
vaives fit Into one holder mounted on sponge rubber.—W, W. Plckard, 333 Long
Road, Lowestoft, Suffolk.

EQUIPMENT WANTED
¢ ..recelver, separate speaker or valves from the 1920's or earlier.—~Gunnar Carl-
stram, S-540 50 Moholm, Sweden, (Radlo Amateur SMEKT).

...bright emitter valves or dull emitter with exhaust pips on top, Also horn to fit
dlaphragm-type speaker, and pre-1920 ts.—P., Beckley, 14 Beechdaie Road,
Newport, Monmouthshire, NPT 8AE.

“J.$.T”

In the article last month on John Scott-Taggart the call-sign of his amateur radio
statlon shown on page 321 should have been LU (later LUX). The recelver iltustrated
on page 322 was the ST400, not the S$T300.
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BRAND NEW

SEMICONDUCTORS & COMPONENTS
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inclair Project 60

Superi1C.12

Mm-m?

ACTIVE
QLTER
ance uNIT

The value of an efficient filtering system cannot be over emphasized in
ty reproduction since there are so often
an the difference between comfortable and
de the Sinclair A[F.U. will

these days of very high quali

occasions where its use can me

uncomfortable listening. On the low pass si
effectively reduce hiss from radio or tape, cut out heterodyne whistles on
A.M. reception, greatly reduce recor
tions ; on the high-pass side it will
low frequency intrusion. The unit is for
tape pre-amps) and power amplifiers, an
stereo. The cut-off frequencies are continuously varia
tenuation in the rejection band is rapid (1 2dB/octave) there is less loss of
ly been possible. Amplitude and phase
is as easy to mount as the stereo 60
hes in styling, along with the Stereo

the wanted signal than has previous
distortion are negligible. The A.F.U.
pre-amp/control unit which it matc

FM Tuner.

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10, the first ime an iC
had ever been made available for such purposes.
we have followed it with an even more efficient
version, the Super IC.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radio or small P.A. set up. etC.
The free 40 page manual supplied, details many
other applications which this remarkable 1C.
make possible. It is the equivalent of a 22 tran-

Active

serateh

Integrated circuit
high fidelity amplifier

sistor circuit contained within a 16 lead DIL
package, and the finned heat sink is sufficient for
all requirements. The Super iC.1 2 is compatble
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6-80. Frequency Response: BHz
10 100KHz+ 1dB8. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V).
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000,000,000 times) after feedback
Supply Voltage: 6 to 28V. Quiescent cur-
rent: BmA at 28V. Size: 22x45x28mm in-
cluding pins and heat sink..

Manual available separately 15p post free,

With FREE printed circust
board and 40 page manual.

2.98 Post free

- Filter
/| Unit

(AF.U)

d surface noise and other imperfec-
cut out motor rumble and other spurious
use between pre-amp (including
d operates in two sections, both
ble, and since at-

Project 605

Built and tested
post free

£5.98

SPECIFICATIONS

The A.F.U.employs two Sallen and Key type
active filter stages. one rumble (high pass)
and one scratch (low pass). The two stages
use complementary 1ransistors 10 minimise
distortion

Supply voltage: 15 to 35 volts Current
3mA maximum

Gain at 1kHz: Filters fiat 0.98 (—0.2 dB)
HF cut off: (—3dB) variable from 28 kHz
to 5 kHz at 12 dB/octave.

LF cut off: (—3dB) vanable from 25Hz 1o
100Hz at 12dB/octave

Distortion: at 1kHz (35 volit supply}
0.02% atrated output.

¢ Ly

Project 605
The easy way r' |
to buy and ., !
build s |
Project 60

Project 605 is one pack containing: one PZ5
two Z30's. one Stereo 60 and one Masterlink
This new module contains all the input sockets
and output co mponents needed together with all
necessary leads cut to fength and fitted with neat
little clips to plug straight on to the modules
Thus all soldering and hunting for the odd part s
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.

Complete Project 605 pack with

comprehensive manua‘l), post free E 2 9 : 9 5

Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
to solder.
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2.30 & Z.50 power amplifiers

The Z.30 and Z.50 are of advanced design using silicon egitaxial planar transistors to provide unsur-
passed standards of performance Total harmonic distortian is an incredibly low 0.02% at 15w (8€2)
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend
on personal preference, but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be usedin afar wider range of applications.

SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).— Power Outputs:
Z.30 15watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts.

2.5040watts R.M S.into 3 ohms using 40 volts 30 watts R.M.S. into 8 ohms using 50 voits.

Frequency response: 30 to 300.000Hz+ 1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8€2). For speakers from 310 15
ohmsimpedance. Size: 14 x80x57mm.

Built, tested and guaranteed with circusts and instructions manual 2.30 £4.48 2,50 £5.48

Stereo 60 Pre-amp/control unit

Designed specifically for use on Project 60 systems, the Stereo 6015 equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excelfent tracking between channels is achieved. input selection 1s by
means of press buttons. with accurate equalisation on all input channels. The Stereo 60 1s particularly
easy to mount.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. pu 3mV correct to RIAA. curve
£1dB 20 to 25,000 Hz. Ceramic pu — up to 3mV Aux — up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz BASS
+12t0—12dB at 100Hz Front panel:brushed aiumimum with black knobs and controls. Size: 66 x 40 x 207mm.

£9.98

Built. tested and guaranteed.

Project 60 Stereo F.M. Tuner

The phase tock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M tuner with fan-
tastically good results Other advanced features include varnicap diode tuning, printed circutt coils, an
I.C.in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower I2vel of distortion than any other tuner we
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal
1s tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 plus 20.1n |.C Tuning range:87 510 108MHz Sensitivity:
71V for lock-in over full devizion Squelch level: Typically 20uV Signal to noise ratio: >65dB. Audio
frequency response: 10Hz ~ 15KHz (+ 1dB) Total harmonic distortion: 0 15% for 30% modulation
Stereo decoder operating level: 2V Cross talk: 40dB. Output voltage: 2 x 150mV R.M S. maximum
Operating voltage: 25-30VDC. Indicators: Stereo on ; tuning Size: 93 x 40 x 207mm

£25

Built and tested. Post free.

Power Supply Units

Designed specifically for use with the Project 60
system of your choice. Use PZ.5 for normal Z.30
assemblies and PZ.6 or PZ.8 where a stabilised supply
1sessential.

Typicat Project 60 applications

P2.5 30 voits unstabilised £4.98
P2.6 35 volts stabiised  £7.98
PZ.8 45 volts stabilised
(less mains transformer)
P2Z.8 mains transformer

£7.98
£5.98

Guarantee

If, within 3 months of purchasing any product direct from
Sinciar Radionics Ltd.. you are dissatisfied with it. your
money will be refunded at once. Many Sinclair appointed
Stockists also offer this same guarantee in co-operation with
Sinclair Radionics Ltd.

Each Project 60 module 1s tested before leaving our factory
and 1s guaranteed to work perfectly. Shoujd any defect arise
1n normal use. we wiii service 1t at onmce and without any
charge to you. If 1t Is returned within two years from the date
of purchase, Outside this period of guarantee a small charge
(typically £1.00) will be made. No charge 1s made for
postage by surface mail. Air Mail is charged at cost.

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ

P enclose cash/cheque/money order.

System The Unitstouse together with Units cost
Simple battery 2.30 Crystal P.U., 12V battery £4.48
record player volume control, etc.
Mains powered record Z.30,PZ5 CrystalorceramcP.U. £9.45
player volume control, etc
12W RMS continuous 2xZ.30s, Stereo  Crystal, ceramicor mag. £23.90
sinewave stereo amp for  60;PZ.5 P.U . F.M.Tuner, etc.
average needs
25W. RMS continuous 2x2.30s, Stereo  High quality ceramicor  £26.90
sine wave stereo amp. 60:P2.6 magneticP.U . F.M.
using low efficiency (high Tuner, Tape Deck, etc.
performance) speakers
80W. (3ohms) RMS 2x 2.50s, Stereo  As above £34.88
continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (60W. transformer
RMSinto 8 ohms)
- - - Please send
Indoor P.A. Z.50,PZ.8, mains Mic,, guitar, speakers, £19.43
transformer etc..controls
- Name
F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added asrequired.
Address

PW 972

Sirncl=ir-
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Fully guaranteed TRANSISTORS, ZENER DIODES etc. ALL valves
ivi OA5 20p,0C71  12p IN823A 81-30 3N154  95p BCI08  10p, GETII 48p
InleldualIy packed OA10  26p|0OC72  20p|1N4785 50p|3N159 £1-46p|BC113  10p ggg&enbo& guaranteed
0A70  10p|0C78  80p|IZMT5 85p|6FR5  46p|BCl18  20p - e
v A L v E S OAT71 10p|OC75 25p|1ZMT10 83p|12FR60 7a= BCY72 15p gKngz w 6-’;&1 g&n igg; ::-& gggg m gg:
- 0A73 7p|0c76  25p|1ZT5  67p|40594 £1.25p| BF115  25p| NKT304 d :
B12H $1-76p ECH84 45p N78  £1-76p] ga7y 73| 0C81 20912110 63 40595 f1.o50|BF173  30p| RASSIOAF (637G  38p|19H4 25:00p|6146 81-76p
CY31 ~ 85p| ECH200 62p| OA2 P| 0A79 (6D15 |OCSID 20p|2G385  blp|40636 £1-25p| BFY51 20p 83p [BJ7M  40p)20P4 £1.00p 8020 £2:26p
DAF96  38p|ECLS0O  48p|OB2 85p 10p|OCBI1DM 00|5G403  Blp|40668 81.85p BFYs2 20p|BDo1s  g6p (SK6GT 58p|25L6GT 40p)0001 20p
DF96  42p|ECLS2 85p|PABCSO 87pf o, . 35|0C82  85p|2N918  87p|40669 £140p|BS 46p|8Do28  8lp [8K7 32p|30C15  76p|9002 25p
DK96  4lp|ECL8S 65p|PCO7  4Bp| oX 371 0Cs2DM 30p|2N1304 22p|ACI26  20p|BS2 47p|8ne3s  ggp [SK7G_ 20p|30C17  85p|o003  BOp
DL9?  38p|ECL86 42p|PC900  48p| 2250 “PloCss  25p|2Ni306 5p|aci7  5p|BSY20  25p|8Des  sip [CRSCT 40p|30C18  75p|9004 15p
DLo4  40p EF3s  4bp|Pccas  40p| OA%00  OPlocann  1sp|oNisor 98p|acios  Sop|BUL00S180p|BDSES  46p 6K25  70p|30F5  84p|9006 16p
DL98  41p|EF37A81-25p| PCCBY  §0p| o400 0Csé  25p|2N2147 84 BYZ13  25p|V406A  40p |68A7  40p|SOFL1 = 70p
0A210  25p D p|AC176  £0p P 5
DM70  30p|EF40  50p|PCCIB9 B5p| o0 ) 54010C122  50p|2N2411 £1.50(ACy17 85p|BYZ16  83p|Z2ASICF 78p 68A7GT 32p|30FL12
DY86 38p|EF41  65p|PCES00 76p| OA%M0. BP|GCian  25p|2N2904a 85p|aGY2s 17p|CRB1/I0 25p|ZRil  33p [S8CTGT 20p 81-20p | C.B. Tubes
DY87  32p|EF80  25p PCF80  80p| o, 500, w' 0C140  40p|2N2989 24.00| AD149 P CR81j20 38p|ZR21  4ep [8807  86p|30FL1S  50p VCR97
Dysoz 4sp|KFs3  Bop|PCFez  33p| OAEROL BOB 0070 opplansoss sop|aDlst asp|CRSI/0 40p|zRzx  azp [SST7 . 378 30TLI4 B
E88CC/01  |EF85  32p|PCF84 46p] qroo so; o071 s00|aN3054 E0p|AD1ez 850 |CR81/35 43p - 68J7GT 82p|30L15  85p | VORSITB
sissp|EFas  alp(PCres 50| O3 GO OCITL  BPIONSOES §03|AFILs  sop|CRSIMO 48p e R |
E1800C 42p|EFS3  £8p|PCF200 27| S22 ofB| Q000 4oP1ona7ss P ATl2)  S0n|CRS3/05 30p 6SL7GT 32p|30P12  80p|VCRS17C
EI8ICC 90p|EF:)  30p|PCF201 77 0G50 538\ OXR0Y 998 2NCTEY (ORI ATIE0  3op|CRas/z0 a8p|ZENOR  [SNTGT 86pi30Fly 8y s
E1820C o B b MCReos 4oy O3  600|OG208  95e|oN417z —0p|AFize 48p|CRS3/30 43p| DIODES [88Q7 200 30%L1 - 7% ORIl 8
i P p & 25/02 P & p A
EAS0  23p|EF1s3  80p|PCF805s 72p| 9C3° :31' e ggn 82303 B0p AF180  40p CRB~5I°~%5D ANl preferred lgv6q  17p|30PL14 85p (887  20-00p
EABCS0 38p|EFies asp|pCFe0s gspl OC30  G08INES §0R\3E0 85I ABTER DD onesjao sop liw o7 [CROCT  ACD|SSLEGT Shp)eSL 4000
EAF42  56p|EFL200 76p PCF808 78p| oy 1971 1n70 s ob{ASver 48o|CezA . e W oayfexs  30pjaswa  30p
EBSL  18p|EL3s  spp\PCH200 70p| OCH% 13| INE0.  \DBISRISS o BERIAOCA, gep|CVice  8ap|15W 028 |Cxiqr aob| 24T A%P)Photo Tubes
EBC33 50p|EL41  Bbp|PCL81 47p P 7 12p|3N139 41-76p g » 2 i1 28 16X5GT  87p |5 40p
B Bos. oob|Era2 o8y PCLer g7p) OCT0  18pIN702.72538p 3N140  07p(BCIO7 10p|GETI03 83pl7W 0-40 lgya:  60p|50CDEG 70p cuezau 750
ECC81 80p|EL84  25p|PCL83 65p[QQvO3.10 |UAF42 GBp UY85 _ 80p 384 36p [6AKS  80p|6BGGG  bbp| 6-30L2 70p|S0EH5  60p g
EBFA0 42p|FLS5  43p|PCL84  42p 21-25p | UBC41 47: VR105/30 36p |3V4 455 6ALS  15p|6BJ6  4bp|6Z4 86p|75 40p 23},90 L)
EBF83 42p|EL86  40p|PCL85  42p |QQVO06-40A |UBFS0 40p| VR150/30 88p |5B254M £2-20 |6ALSW 40p (6BQ7A  40p | 7B7 45p |76 40p £17-60p
EBFS9 80p|ELS0  8bp PCL8E 42p 25-40p [UBF89  88p|Z301U £2-00p |5B/255M 6AMS  30p|6BR7  85p|7Y4 60p (78 40p
ECC81 EL93  35p|PFL200 66p |R17 48p |UCC85  40p|Z803A £1-25p .00 (6ANS  50p|6BW6  85p| 9D6 37p180 Sgg
ECC82 £8p|ELS00  85p|PL36  53p R19 87p|UCF80 B6p|Z900T =~ 96p|5R4GY 76p|AAQ5  85p|6BW7  80p| 11E2 22:80p 723A/B £7-00|Special Vive
ECC83 80p EM31  25p|PL81  B50p |aTVv280/40 (UCH42 70p|IL4 18p|5U4G  86p|6AQ5W 80p 30p| 12AT6  30p|803  £3-25p|CV2339
ECC84 30p EMS0  40p(PL82  40p £3-40p | UCHS1 8bp|IRS 85p|5V4G  45p[BASE 37 o5p| 12AT7  30p|805  £3-00p -
ECC85 40plEMS4  35p|PL83 48p |8TV280/80 |UCL82 35p|184 #5p|6Y4G  40p|6as7c  80p|6CHe  B5p| 12AU7  29p 807 50p|JPO/7D.
EOC86 50p|EM87  5bp|PL84  35p £9-00p| UCL83  60p {185 24p|5YSGT 85p|6AT6  80p|6CL6  49p| 12AV6  38p|813  £3-78p £37-509
ECC88 87p|EY51  40p|PL500  78p |pro; $3.00p|UF41  50p|IT4 20p (523 55p[6AUS  26p|6D6 20p| 12AX7 80p|832A4 £3-00p| K301 $5-00p
ECC188 52p|EYS6 40p | PL504  76p i yyog 76p | UF80 36p|1X24 40p | 524 75p |6AX4GT 60p|6EA8 §5p| 12BAS  87p|866A 76p| K305 £12-00p
ECF80 85p{EYSl  35p|PX4 £2:50p |yyog 78p|UFSe  85p|1X2B  40p|5Z4GT  40p|6AX5GT 70p|6F23 _76p| 12BEG  40p|931A 2£4-00p K308 816:00p
ECFR2 8bp|EY88  40p|PY33  80p |y27 50p|UL41  65p|2K25 $7.50p|6AB7  80p |6B7 40p(6F33 £1-50| 12BH7  27p) 054 40p | K337 £16-00p
ECFs3 76p|EZ41  45p|PY80  38p |{7191  78p(UL84  60p|3Ad 80p[6AC?  16p [6BK7  60p|6H6M  80p| 12C8 82p| 955 25p| KEN2A
ECF801 62p|EZ80  25p|PY81  27p ysor  $1-00|UU5  56p|3D6 15p({6AH6  50p|6BAS  25pisJ4Wa 76p| 12E1 £1-50p 958 £0p -
ECFa02 62p|EZ81  27p|PY82 270 | yABCSO 85p'UY4l  45p13Q4 87p/6AK5  80p 6BE6  80p!6J5 40p| 12K8  56p|957 30p | WL4L7A
ECH3s 800) 0% B0 T ies 395 |MANY OTHERS IN STOCK include Cothode Ray Tubes and Special Vaioes. U.K. IRIT doloes  aoRlsajenE
B R lG%ee s2.05|PY800 5o |P- & P. Unto 81 12p, £1-£217p, £2-53 22p. Over €3 post free. C.0.D. 20p extra. 12Q7GT 85p|5938 £1.1%p $37-50p
ECH83 48p KT88 £240p PY801 B5O0p . f 12867  85p|6057 50p|5C22 £18-00p
29/411t. AERIALS oach consisting of ten 3. fin. dia, Integrated Circuits—Many others in Stock 1487 76p|6060  5Op|714AY £4-00p
tubular screw-in sections. 111t. (6-section) whip aerial  RCA. CA 3005 wide band R.F. Ampl. 300mW diss £1-20 18AQ5  40pl6064 45p1726A £16-00p
with adaptor to fit the 7in. rod, insulated base, stay CA 3012 wide band ampl. 150m W diss .. .. £0-90
giate sty desombles pega;eamer hamnar e, CA 20 Audiopevrael. - o B3 Colomor (Electronics) Ltd
solute: *W L] ole 0 erect. = v ‘e .o .. o .
1 canvas bag £4. P. & P. 50p. s d General Electric PA 222 £3.25; PA 234 £1; PA 237 £1-8% 170 GOLDHAWK ROAD, LONDON W12.
TERS Full List of our very large  Mullard TAA 263 £0-75; TAA 320 T3p RETAIL: 743 4948 TRADE: 743 0899
stock of meters on request. MOTOROLA MC 1435p £2:25 ; MC 170GCG £1-13 Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

PHOTOELECTRIC KIT

CONTENTS. ¢ P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
tranaistor, Latching Relay,2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc, In fact everything you need to build a Bteady-Light
Photo-8witch/Counter/Burgiar Alatin, etc. (Project No. 1) which can be modified for
modulated-lizht operation.

PHOTOELECTRIC KIT
£2.60

Postage and Pack. 15p (UK)
Commonwealth:
SURFACE MAIL 25p
ATR MAIL £1.40
Australia, New Zealand,

8. Africa, Canada and U.8.A.

Also Essential Data Circuits
and Plans for Building

10 Advanced Designs

PHOTOELECTRIC

BURGLAS ALARM

INVISBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infra-red filter, pro-
jector lamp holder, building plans, etc. Price £1.26 Postage and Pack. 10p (U.K.).
Commonwealth: Surface Mail 20p, Air Mail 50p.

LONG RANGE INVISBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
Price £1.85. Postage and Pack 15p (U.K.) Commonwealth: Surface Mail 20p, Air Mail
£1-15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-8witch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra- Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resistors, Screws, etc. Full 8ize Plans, Instructions, Data Sheet *“10 Advanced Photo-
electric Designs’’.

Price $1.25. Postage and Pack. 10p (U.K.). Commonwealth 20p; Airmail 50p.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoelectric Kit.

Price 75p. Post. and Pack. 10p (U.K.), Commonwealth: Surface Mail 20p; Air Mail 50p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK RD., LONDON S.W.11

8end 8.4.E. for full details, a brief description of all Kits and Projects

TEXAN 20420 WATT.
STEREO AMPLIFIER

Electro Spares can now supply all the components to build the
**Texan'' Amplifier, featured in Practical Wireless May/June 1972.
All components are brand new with fibre glass p.c. board, ait
metalwork, knobs, finished silver trim front panel, etc. etc.

TOTAL COST OF COMPLETE COMPONENTS
ONLY £27-85—POST FREE !

All components are available separately, to enable the constructor
to obtain just what parts he requires at any one time. Please
send S.A.E. for free list.

SPECIAL CONTEMPORY STYLE SLIMLINE METAL
CASE WITH WOODEN END CHEEKS IS NOW
AVAILABLE FOR THIS AMPLIFIER=DETAILS IN-
CLUDED WITH ALL LISTS, OR AVAILABLE ON
RECEIPT OF S.A.E.

P. E. ‘GEMINP’
STEREO AMPLIFIER

30 Watts (R.M.S.) per Channe! into 8 Ohms ! !
Total Harmonic Distortion 0:029% !!
Frequency Response (—3 dB) 20Hz-100kHz ! !

This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in '‘Practical Electronics”, from
November 1970 to March 197§, It is now recognised as practically
the ultimate in High fidelity and is certainly equal to anything
one can buy, no matter what the cost, but it is well within the

capabilities of the ambitious constructor,

We can now supply a reprint of the articles in booklet form,
price 55p plus 4p postage, with free complete component
price list.

For free price list only, or a complete free specification, please send
a foolscap size S.A.E.

All parts available separately.

ELECTRO SPARES

21 BROOKSIDE BAR,
CHESTERFIELD, DERBYSHIRE.
QUALITY @ SERVICE @ VALUE
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WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used
in the standard superhet circuit with slight changes in component values.

Oscillator Coil
1st I.LF. Transformer .
2nd I.F. Transformer.
3rd LLF. Transformer

Rod Aerial

-P50/1AC (For OC45) P50/1AC (For AF117)
P50/2CC (For OC45) P51/1
P50/2CC (For OC45) P51/2
P50/3CC (For OC45) P50/3V (For AF117)

RA2wW 2p

(For AF117)
(For AF117)

Driver Transformer
Output Transformer
Printed Circuit

I.F. TRANSFORMERS FOR “PRACTICAL WIRELESS” CIRCUITS

Components for several receivers are available, including the following for the ""Clubman",

T41/1E 1st I.F. Transformer
T41/2E 2nd LF. Transformer
T41/3T 3rd I.F. Transformer
T41/3T B.F.O. Coil

- ST

Details of these and our other components are given in an illustrated folder which will be supplied on

request with postage please.

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

NEW—f_rgm partridge

SIZE: FINISH : Gold Stove
6 inches (153mm) x Enamet Metal Case
5% inches (133mm) with Fascia Off

x 3 Inches (76mm) White cn Maroon

JOYMATCH 111A—versatile Pi circuit. Matches most
antennae, including JOYSTICK VFA, to your Communications
Receiver. 1-6 to 32 MHz continuous coverage. £11 -00 ( +30p p/p)

JOYMATCH 111A—FOR TRANSMITTING: High peak,
harmonic free, excellent SWR obtainable on 6 bands 160 thru
10, when used with JOYSTICK VFA. Handles up to 300W
P.E.P. (P.A. input) at LOW "“Z" out.

PARTRIDGE PACKAGE DEAL
TRIO 9R59DS (with mechianical filter) .... £57-50 celivered
TRIO Matching SP5D speaker (optional) £4-38 "

JOYMATCH 111 or 111A ................ £11-00 "
Matching JOYSTICK VFA (1972 model)
when ordered with above .............. FREE @O

COMPLETE HIGH PERFORMANCE
RECEIVING STATION.................. £72-38 o

Send 3p stamp for full details and illustrated description of
ALL PARTRIDGE SPACE AGE PRODUCTS for improved
reception and transmission to:—

- BOX 5,
PARTRIDGE ELECTRONICS LTD.,
BROADSTAIRS, KENT

Phone: Thanet (0843) 62535 or 62839 (cheap periods)
C.0.D. orders accepted by phone

JOHNS RADI
=

GEIGER GOUNTERS

(FOR MAINS OR PORTABLE BATTERY USE)

Lateat Home Office release and probably the last,
of this well known Contamination Meter No. 1, this
very useful Instrument is used for the measurement
of Radio-Actlvity. Indicated on an Internal Meter
scaled 01 to 10 milii Routgens/Hour, a socket Is also
provided for additional sound Monitoring on Head-
phones. This Inastrument is housed in a S8trong light
Alloy Case, placed in a carrying Haversack with
shoulder strap. Containing Cable and Hand held
Probe, Instruction Card, plus the lateat plug in Vi-
brator Power Unit, which uses current small Transis-
tor Radio Batteriea (4 Mallory Long Life RM12 or
4 EverReady H.P.7 or equivaient makes).

For Moblle use anywhere. (Cost Gov. approx. £70
each). 8upplied Brand New in Carton only 25-850
carr. 50p. An additional plug In Power Unit for
Laboratory use, operating from 100-120 volts or 200~
250 volts . Mains is avallable. Supplied Brand
New jpurtin; only 28-50 post 25p. Headph (n:
Iger Colyiiters as above but not boxed in
¥ £4-50,

ot yiit ired £1-50
cardboard cartons, available

Meter Dose Rate Portable Trainer NO0. 1

Thia was used to train In the use of Gelger Counters. A very
compact selfcontained Gelger Counter, being very sensitive,
Radiatlon indicated on Internal Meter acaled 0 to 3 Rontgens
/Hour x 10-4. Unit contained in Waterproof Alloy i
which is hand held. Uses Internal Batteries (4 EverR ¥
B105 and I U2 or equivalent makes) Not Supplied. Ti=sd™
have had little or practically no use, supplied as New in X
Cartons. Few only $3-50 carr. 50p,
Due to Warehouse clearance, we have for disposal few
only Trans-Recelvers No. 62 MK 2. Made by Pye for the
Navy and Army. Using a total of 11 Valves, 1 RF and
2 LF. stages, A.V.C., BFO, covering 1-6 mcfa to 10 mefs
(approx 200 to 30 metres) in two switched Bands. Can be
used on RT or CW M.O. or Crystal. A very good Internal
ATU made of a rotating Silver wire coil. Tuneable over
the complete range, sultable for Aerials 4ft to 100ft_
Internal P.U. for 12 volt DC. A meter is fitted for checking
voltages A.V.C. etc. Housed in a Metal Waterproof Case

approx size 187 x 104" x 123" Bupsl in very good condition with Head-
phones & Mike two spare Valves, xed, only at £18-50, Carr. £1. Air

Tested £1 extra. A few Grade 2 sers29-50. Farr. £1, Alr Tested £1 extra. CRY-
STAL CALIBRATOR No. 10. Range /e to 10 mc/s, up to 30 mc/s on Har-
monics. 8ize 7% x 7}* x 4, Power 30" volta HT, 12 1= ,T. The Calibrator
can plug into a Power Bocket on the 62 Trans-Receiver ifh it was normally
used with. Bupplied In Good used condition with clrcuj 850] Post 50p or Brand
New in Carton with operating Manual & Circuit Connectiys Lurset £5-00. Post 50p.

Dept. D, 424 Bradford Road,
Batley, Yorks. Phone Morley 69696

[~
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E A IC EL32 -18 | ETW62 .63 | PL505 1.30{ UL84 .28 AC156 .20 (BCY33 .20|0A81 .09
EL34 .44 | ETWS63 .50 | PL508 .90| UMS0 .33 AC157 .25 |BCY34 .23 0A85 .08
L35 1.00 | MHLDG .75 | PL509 1.80  UY41 .88|ACl165 .25 BCY38 .23)0A90 .13
CORPO RATION LTD EL37 .74|P61 _ .44|PL802 .75 | UYS5 .23|AC166 .25|BCY39 .25|0A91 .09
a EL41 .58 PéBCBO .32 P¥84 2: UlDl .45 AglGB .38 %CZII g: 8A95 g:
L42 .58 [ PC86 44| PX4 1. U12/14 .88| AC176 .55| BF158 A200 .
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.l |grs; (5o {PC88 .44|PY33/2 .50/ U19 1.78|ACI77 .28{BF159 .25)0A203 .10
THE VALVE SPECIALISTS Telephone 01-722-9090 |EL83 .88 |PC95 .58 | PY80 .83 U22 .89 | ACY17 .25(BF163 .20 0C22 .38
EL84 .21 | PC97 .36 | PY81 o U2 .82 | ACY18 .20 | BF173 .88 | 0C23 .38
0A2 .30 SBR7 .79{6R7M  -55(128K7 .24;15082 58| EBF83 .38 EL&5 .40 [ PC900 .29 | PY82 .83 | U286 .88 | ACY19 .19 BF180 .30 (0C24 .88
OB2 .30/8BR8 .63 |6SA7GT .85(14H7  .48|807 59| EBF89 .26{EL86 .88 | PCC84 .87|PY83 .26 U45 .78 | ACY20 .18|BF181 .40(0C25 .38
0z4 .85/6BW6 .78 |6BATM .85|1487 .75(5702 -80| EBL21 .80|ELS1 .23 [ PCC85 .24 | PY88 .81 | Us2 -80 | ACY21 .19 | BF185 .40|0C28 .80
1A3 .28 (6BW7 .50|68C7GT .88|19AQ5 .24(5763 .50| EC86 58| EL95 .38 [ POC88 .89 | PYS00 .95 (U181 .56 | ACY22 .15 BF194 .15|0C29 .63
1A7GT .32(6BZ8 .81|68G7GT .83/19BG6G .80| AC/PEN -98 | EC88 .59|ELLS0 .76 | PCC89 .48 | PY800 .81 U251 .82 | ACY28 .18 | BFY50 .23 | OC35 .88
1B3GT .85|6CB6A .26|6BH7 .58(19G8 .50 | AC2/{PEN/ (EC92 .34/EM80 .87 | PCC189 .46 | PY801 .31 U301 -40 | AD140 .86 | BFY51 .19 (OC36 .43
1HSGT .33|6C4 *28|68J7 '35|20D4 1.05| DD  .98|ECC32 1.50|EM81 .87 |PCF80 .26 |PZ30 .48 U403 .33 | ADI49 .50) BFY52 .20)0C42 .63
114 .18|6C9 .78 [68K7GT .23| 202 .85| ACGPEN.88 | ECC33 1.50| EM83 .75 | PCF82 .80|QQvo3/10 U404 .88 [ AD161 .45 (BY100 .18|0C44 .10
INSGT .87|6CD6G 1.08|68Q7GT .88(20L1 .98| AC/TH1} -50 ECC40 .80|EMS84 .81 PCF84 .40 .20 | U801 .76 | AD162 .46 | BY105 .18|0C45 11
1RS .26 (6CG8A 50 (6U4GT .60|20P1 .50| AC/TP .98|ECC81 .16/ EM85 1.00| PCF86 .44 Q895/10 .49 | U4020 .38 | ADT140 .63 | BY114 .18 0C46 .18
184 .22/6CHG .88(6VeG .17|20P3 .76 | AL6O .78|ECC82 .19|EM87 .84 | PCF200 .87 |QV04/7 .83 | VP23 .40 AF106 .50 (BY126 .15|0C70 .13
104 .29/ 6CL8 .43 (6VE6GT .27|20P4 .89|ATP4 .18|ECC83 .21(EY51 .29 | PCF801 .28 | R10 .75 | VP41 .38 AF114 .25 |BYI127 .18|0C71 W11
105 .48[6CM7 50| 6X4 .20(20P5  1.00)AZ1 .40|ECCB4 -28|EYS81 .85 PCF802 .37 | Rl1l .98 | vT61A .35 | AF115 .15 | BYZ10 .25, 0C72 W11
2D21 -85(6CUG .80|6X5GT .25(25A6G .29|AZ31 .46 {ECC85 .88|EY83 .54 PCF806 .55 | R16 1.75|vTs01 15 | AF117 .19 |BYZ11l .25|0C74 .23
2GEKS -50|6CW4 . 7B§ .58 |25L8G .20 AZ41 .53|ECC88 .3§|EY84 .50 PCH200 .68 | R17 .88 | VU1l .44 AF121 .30 | BYZ12 .25|0C75 11
344 .25(6DE7 50787 .82|25Y5G .48|CL33 .90|ECC189 .48|EYS87/6 .27 | PCL82 .29 (RI9 .28 [ VU120 .60)| AF124 .25 |BYZ13 .25 (O0C76 .15
3D8 .19(6DT6A .50)7H7 .28|25Z4G .28(CV63 .53 | ECC807 EY88 .40 |PCL83 .54 |8P6l .83 | vU120A .60 | AF125 .17 |CGI12E .20| OC77 .27
3Q4 .88 (6EWE 55| 7R7 .851252Z5 .40|CY1C .58 .70 (EZ40 .40 | PCLB4 .82 | TH233 .98 | VU133 .35 | AF126 .18|F8Y11A .23|0C78 .15
3Q5GT .35|6F1 5917Y4 .60|2626G .43|CY3l .29 ECF80 .27|EZ41 .42 | PCL805/85 | TP2620 .88 | W107 .50 [ AF139 .85 | F8Y414A, 23| OC78D .15
384 .23|6F6 .63|7Z4 .5030A5 44| DAF9L .20(ECF82 .25)EZ80 .19 o UABCS0 .30 | w729 .80 | AF178 .88 | GD9 .20 | 0C81 11
3v4 -83¢|6F13 .83 (9BWS -50(30C15 .55| DAF96 .38|ECF86 .64|EZ81 .80 | PCL86 .88 | UAF42 .49 X41 .60 | AF180 .48 [GETI13 .20{0C81D .11
4CB6  -50|6F14  .40(9D7 78|30C17 .74|DF91 .14 |ECF804 FW4/500.75 | PD500 1.44 | UBC41L .45 | Transistors | AF186 .55 | GET118 .20 2 .11
8CGS8 -50 | 8F18 .48(10C2 49(30C18 .58 DF96 .34 2.10| FW4/800.75 | PEN4DD UBCS1 .40 Diodes AF239 .38 | GETI119 .20 | 0C82D .11
8T4 80| 6F23 .85|10DE7 .50|30F8 .61|{DH76 .28|ECH21 .68|GY501 78 1.38 | UBF80 .28 |2N404 .18|BA102 .45 GET573 .38 | OC83 .20
8U4G -80(6F24 -68[10F1 .76|30FL1 .58/ DK40 55| ECH42 .57|GZ30 .88 | PEN4SDD | UBF89 .28!9N2297 .23 | BA1l5 .14 | GET587 .48 | OC84 .24
5V4G  .38|6F25 .51110F9 .45|30FL2 .58 DK92 .85|ECHS81 .26{GZ32 .89 o UBL21 .55|2N2369 .22 |BA116 .25 |GET873 .16|0Cl123 .28
SYSGT .25|6F28 '80|10F18 .85{30FL12 .67|DK96 .385|ECH83 .38|Gz33 .70 PEN453DD |UUC92 .85 2N3053 .33 | BAI129 .18 | GETS887 0C139 .23
8Z4G -88|6F32 .15/10LD11 .58(30FL14 .68|(DL96 .85 ECH84 .84|G234 47 .98 | UCC84 .88 [2N3121 2-50 | BA130 .10 | GET897 .23( OC140 .95
$ZAGT -38|6GHSA .50/10P13 .54(30L15 .55|DM70 .80| ECL80 .28|GZ37 .67 | PENDD- Ucess .38 | 2N3709 .20 | BA163 .16 | GET898 .23 | OC169 .28
68/30L2 .53 |6GKS -50|10P14 1.08(30L17 .85(DM73 .88| ECL82 ,28| HABC80.44 4020 .88 | UCF80 .31 |2N3988 .50 | BCl07 .13 [ M1 .15 | 0C172 .35
B8A8G a8|6GU7  .50|12A6 .83 |30P4MR .95|DY87/6 22| ECL83 .52|HL23DD.40|PEN45 .40 UCH21 .60 23323 50 | BC108 .13 [ OAS .28 | 0C200 .22
8ACT 15|6H6GT .15|12AC6 .40|30P12 .69|DYR02 .29|ECL84 .54\ HL41DD.$8(PEN46 .20|UCH42 .57 AAll9 - 15/ BC113 .25 | QA9 .18| 0C201 .38
BAGH 25| 6J5G .19(12AD6 .40|30P19/ E80CC 1-85|ECL85 .54 HL42DD.50 | PFL200 .50 | VCH81 .29 | AAI20 .15 BCl15 .15 OAl0 .43 | 0C202 .43
GAKS .30|6J56GT .29|12AE6 .48| 30P4 .55|E80F 1.20|ECLS6 .33 HN309 1-40 PL33 .88 | UCL82 .30 | AA129 -15!{BCl16 .25| OA47 .10 0C203 .80
SAMBA .50(6J6 .18}12AT6 .28[30PL1 .67|E83F 1.20|EF22 .63(HVR2 .58 |PL36 .46 | UCL83 .48 AAZ13 .18|BCll8 .23 | OA70 151 0C204 .30
8ANS  .49(8J7G .24112AT7 .16!30PL13 .75!E88CC .60|EF40 .49 HVR2A .53 | PL81 .42 | UF41 .60 ] AC107 .15 | BCY10 .45 OA73 -15| 0C2056 .48
SAQD .21|6J7GT .88|12AU6 .21|30PL14 .62|E92CC .40|EF41 a KT2 .25 | PLB1A .48 UF42 .60 AC113 .25 BCY12 .50 OA79 .09t ORP12 .53
6ARG  .80|6JUSA -50|12AU7 .19|30PL15 .87 E180F .90|EF42 .83/KT41 .98|PL82 .28/ UF80 .35|ACI26 .18 | fATCHED TRANSISTOR SET8:—
6AT6 .18|6K7G .10|12AV6 .28|35A3 .48|E182CC1.00|EF73 -75|KT44 1.00|PL83 .30 |UF85 .84 | ACI27 .17 |1p15(ACI13. AC154. AC157. AA120) -53p
6AU6 .19|6K8G .18/12AX7 .21]30LGGT .42|E1148 .58|EF80 .21|KT66 .80|PL84 .28 |UF86 .68 | ACI28 .20| . n.0k ') "0CS1D & 2—0OCS1, 48p.
6AV6  28{6LI 98{12BA6 .30|35W4 .23|EA50 .18|EFS3 .54|KT81 £.00|PL504/500 |UF89 .27(AC132 .20|}” (44 & 2 0OC4S5, -43p. 1—OC82D. &
GAWSA .B4|6L6GT .30|12BE6 .80|35Z4GT .24| EA76 .88|EF85 85| KTW6l .63 80| UL41 .54 | ACI54 .25 |3_0C82 -48p. Set of 3—0C83 -85p.
6AX4 .39)6L7 .88112BH7 .87(35Z5GT .80| EABC80 .29 EF86 .27 .
8B8G  .18|6L18 .44|12J7GT .83}50CD6G EACS1 . EF8¢$ "28| Al} valves are unused, boxed, and subject to the atandard 90 day guarantee. Terms of business —
6BAG .19|6L19 1.88 12K5 .50 217,EAF42 .48|EF91 .17| Casb or cheque with order only. Post/packing 3p. per item, subject toa minimum of 9p. per order.
6BCS8 .5C|6LD20 .48|12K7GT .84|50EH5 .55|EB34 .20|EF92 .28|Orders over £5.00 post/packing free. S8ame day despatch by frst class mail. Any parcel insured
8BE8 .20|6N7GT .40|128C7 .85|50L6GT .45 EB91 .10{ EF98 85| against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale
6BHS .48]/6Q70T .43|128G7 .28|88A2 '43|EBC41 .48|EF183 .25|price 7p. post paid. Business hours Mon.-Fri. 9-5.30 p.m. Sate. 9-1 p.m.
8BJS .39|6Q7M -48|128H7 .15|85A3 .40| EBC81 .89|EF184 .87|We do not handle seconds nor rejects, which are often described as *'New and Tested™ but have &
6BQ7A .38/8R7G  .85/128J7 .28/90C1 59/ EBF80 .80/ EH®0 .34 |iimited and unreliable lite. No enquiries answered unless S.A_E. is enclosed for reply.

FELSTEAD ELECTRONICS (PW 60)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Belection from our List, sent free for stamped addressed envelope. (Free overseas.) Cash
with order only—No C.0.D. or Caller service. Charges (Min. 6p) in brackets after ail
items apply to G.B. and Eire only. Regret ordera under 25p plus chargea unacceptable.
8.A.E. please for enquiries or cannot be repiied to. Overseas Orders welcomed.
RDING TAPE: Finest quality/value British Mylar available: STANDARD 5° 600ft.
86p; 53~ 9001t. 50p; 7" 12001t. 56p; LONG PLAY 57 9001t. 50p; 53 12001t. 56p; 7" 18001t.
90p. (Charges for 5” and 53", singles 8p, two to four 7p each; five and over 80p the lot.
For 7°, one or two 10p each reel, 3, 4 and 5 reels 30p the lot. 8 reels and over 85p the lot.)
Other sizes and accessories in list, CASS8ETTES In lib cases for min 5 cassettes, C60 28p,
C80 §8p, C120 48p. (10p per 5, 6-10 20p, 11 and over 25p.) Under 5 cassettes 33p, 45p
and 85p each respectively (1 to 4, 8p).
CARTRIDGES all with standard fittings and stylii. Stereo-compatible Mono GP91/8C
£1-10; STEREO GP93 $1-40; Btereo Ceramic GP94 £1-85. (All at 8p each.) Comparatives
shown in Liat, with more types inc. Sonotone 9TAHC, 8tereo Ceramic Diamond 21974
(6p). DIAMOND S8TYLI: single tip types: Acos GP37, GP59, GP65/67, GP71, BSR
TC8/LP/S8T: COLLARC O.P. and DC284, GARRARD GC2, GC8, GC810, GCE12,
RONETTE BF40, O.P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010/12/13/16,
SONOTONE 19T/20T ALL AT 40p each (6p). SAPPHIRE 17}p (6p). DOUBLE TIP
TURNOVER TYPES (78 sap. on other side). For ACO8 GP73, GP91 (for cartridgea
GP93, GP94 etc.) GP918C (for stereo compat. types) GP104 BSR 8T4 (8T3, 8T5), 8T9
(8T8), 8T12/14/15, SONOTONE 8TA, 9TA, 9TAHC. PHILIPS 3306 (3310, 3224, 322822,
GP280). GARRARD GCM21, 22, GC823, GK825 and 26, GCM21T and 22T, GKM24T,
GC823. GK825T8 and 26T, GCMS1, GC36, GCB35, GC838, KB840A, K841B ETC. ALL
AT 75p (6p). SBAPPHIRE 85p (6p). DOUBLE DIAMOND STYLII: (same dia. tip each
aide: no 78) All types £1-50 (6p). SAPPHIRE DOUBLE ST/LP, TIPPED 40p (6p).
PICK-UP WIRE: super thin twin flex screened, sheathed, 6p per yard (up to 8 yds., 6p.
Over, charges pald. MICROPHONES: CRYSTAL: LAPEL 1}-, ciip/hand, lead 3-3mm
jack plag 88p (8p). CM20 Cream Plastic hand 52ip (8p); MIC60 £1-08 (10p); CM70
“PLANET" Metal, tapered with neck cord, adaptor for stand £1-50 (10p); *"MIC 91"
hand/desk 8lp (8p); ‘‘MIC 45" Curved metal hand grip £1-00 (10p) ALL with leads.
DYNAMIC: 209 Cardioid Bail. 50K /600 Q bullt In volume control, onfoft switch, special
201t. lead, the best value anywhere at £6-00 (30p); UD130, uni-dir mesh ball 50K /600 (2
jack plug, cable, adaptor, £4-80 (20, DM160, omni-dir, Ball mesh, 50K, cable adaptor,
jack plug, 23-90 (30p each). : Very popular 12° ROUND, fitted tweeter,
3, 8 or 15 ohms (state which) 81- p) or pair for stereo £4-25, charges paid. 8|
4] 8p). More speakers in List. HEADPHONES: High
Op). EA. 8: with lead and min. 2-5mm or
8-5mm (state which) jack plag” MAGNETIC{10p. #RYSTAL (3-5mm piug only) 25p
(up to 8 for 8p any size). SOLDERING IRON: Wi modern, British high speed, 84", all
parts replaceable, highest quality, fully guaranteed £1-17} (10p). TRANSFORMERS:
Sub-min 11 x 11 X 12mm, OUTPUT (3 Q for OC72, etc.) 14p or DRIVER 15p (Up to 12
for 8p). CONNECTING WIRE: Packs of 5 coils, each coil 5yds. Asstd. cols. SOLID CORE
14p (8p). FLEX1BLE CORE 16p (8p). SUPER THIN flexible for transistor wiring, etc.
16p (6p). RETRACTABLE FLEXIBLE LEADS (CURLIES): With phono plug, each end,
61t. 2dp, 121t. 40p. With phono plug/phono socket other end 61t. 28p, 121t. 45p (6p lead
8: 12v/4 pin non-synch 121HD4, 23" ex. pins, 80p. SAME but
Qv/7 pin eynch. (128R7) 2}~ ex. pins, 85p (8p any type). MAINS
EON SCREWDRIVER (pocket tester) 17¢p (6p either).
NADSR.Ingut 240v-AC. Qutput 3, 4%, 6, 7¢, 9 and 12 volt
> B to suit most cassette

5T, by &W
recorders. £3-76
Our NEW LIST (

with all orders) gontains, in addition
arizidge ¥ 8tylil comparjsons,
i 37 and portable aerlals, new Battery
s (inc. stereo) Buzzers, Condensers, Eliminators, Dials, F.M. Tuaers, Indicator
ps, I , Teleph lifier and teleph pick-ups, Meters, Mike inserts,
Testers, Vol. controls, Microphone and other cabie, etc., ete.

454

ee On request
yres-af i

C. T. ELECTRONICS

are holding an

ELECTRONIC JUMBLE SALE

to mark the opening of their

Surplus Electronics Warehouse
20 - 24 Beaumont Road, London, W.4 (1st Floor)
on SATURDAY 2nd SEPTEMBER 10a.m. - 6p.m.

PUBLIC AND TRADE WELCOME

Thousands of bargains at ridiculous prices. Oscillo-

scopes, oscillators, test meters, resistors, capacitors,

components, etc., etc.

All enquiries: C. T. ELECTRONICS, 267 ACTON LANE,
LONDON, W.4. 01-994 6275

19 TV £6-50

19" 405 Slimline Televiaions in good
working order, with complete set of
spare valves.
Price £8-50. Carriage £1-50.
U.H.F. 625 Television as above 214
Carriage 81-50

AERIAL BOOSTERS KITS £1-60
Complete kit with all parts and case.
Will cover from 30 mcs. to 300 mea.

SOOMFD CAPACITORS
500mfd—25v/w Brand New Electrolytle
with long leads. 1lp each.

AERIAL BOOSTERS

We make four types of Aerial Boosters.

145 625 U.H&.;‘., L12 V.H.F. s’I‘V.
i ¥ &

VALVE BARGAINS
Any 5=48p, 10=70p:

ECC82, ECL80, EF80, EF85, EF183,
' EF184, EBF89, EB91, EYB6, PCC84,
CC89, PC97, PCF80, PCF88, PCL82,
RCL83, PCL84, PCL8S, PL36, PY33,
%82, PY800, PY801, 30L15, 30CL

2-

8P Over £1-10p. 8.A.E. for leaﬂfu on all itema. Money
tee if not 1 fi

VELCO ELEGTRONICS

62A Bridge Street, Ramsbottom, Bury, Lancs.
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USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS.
EDUCATIONAL AUTHORITIES, ETC.

OTHER RANGES TO ORDER

@ LOW COST @ Q.UICK DELIVERY @ OVER 200 RANGES IN STOCK

CLEAR PLASTIC
METERS

TYPE SW.100
100 x 80 mm.

20V. D.C.
50V. D.C.
300V. D.C.
1 amp. D.C.
5 amp D.C.
300V, A.C.
VU Meter

NEW “SEW"

METERS
TYPE S$S-80
80 mm.
square fronts

DESIGNS!

BAKELITE PANEL

50V. D.C. .. #2
300v.D.C. &

22
-?5 5 amp. D.C. £82-
300V, AC. .. 22

i »A

1 amp. D.C.

VU Meter ..23-

““SEW"™ CLEAR PLASTIC METERS

Typo MR, 88!’ 1 Bllaﬂn. square fronts.

Type HR.MP. 4}lin, x 43in. tronts.

50mA 2
100mA 2
500mA £2-8
1amp. 3
5 amp. 3
15 amp. £22-8
22-91
- 2281
S0uA .. £3-60 £2-
50-0-50uA 3-10 -
. 281 22
100 0 100uA 23 00 2
200uA o000 !.3 00 | B Meter ImA £2-87
VU Meter £3-60

1amp. A.C.* 2280
b amp. A.C.* 22:80
10 amp. A.C.* 22-80
20 amp. A.C.* £2-80
30 amp. A.C.* £2'80

1A -80
ooo 0-500uA 12 80
1mA 22-8

in. square fronts,

004 .£2:80
1000100;‘4 2250
500uA ... 428

lmA
SmA
10mA
50mA .
100mA
800mA
1 amp.
5 amp.

8 Meter ImA_
VU Meter

.C.* 22-00
30 amp. A.C.* £2-00

Type MR.85P. 81in. x 8{in. Ironts.

A ... 23-37 ) 10v. D.C. 22-20
50-0-50uA ..2275 | 20vV. D.C. .. £220
100uA ... 2278 | 50V.D.C. .. £2-20
100-0-100uA £2-85 | 1560V. D.C.  £2-20

£2 6 300V. D.C.  £220

600 A o 18V. A.C..... 22

500-0 50004 l2 20 50V. A.C, 22

...... £2-20 | 150V. A.C. 22-

5mA . £2:20 | 300V. A.C. .. £2-

10mA . 22-20 | 500V. A.C. .. £2-
50mA . 82:20 | 8 Meter ImA £2-37
100mA . 22:20 | VU Meter .. 2337
500mA £2-20 £2-20
1 amp. £22-20 £2-20
5 amp. £2-20 * £2-20
10 amp. .. 2280 > 22-20
15 amp. .. 2220 [ 1 amp. A. C.e £2-20
20 amp. .. 2220 | 6 amp. A.C.* £2-20
30 amp. .. 22-30 | 10 amp. A.C.* £2-20
80 amp. .. £2-80 | 20 amp. A.C.* £2-20
8v.D.C. . 22:20 | 30 amp. A.C.* £2-20

*MOVING—IRON

ALLOTHERS MOVING COIL
Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Bize
overall 100mm x
90mm x 108mm.

A new range of high
quality moving coil

instruments  ldeal
for schocl experi-
ments and other

bench applications.
3" mirror scale. The
meter movement is easily accessible to
demonstrate internal working. Avallable
in the following ranges:

g 20V dc. ....84-80

8 50V d.c. £4-40

- 300V dec. .. £4-40

A Dual range

P BOOmMA[5A d.c.£4-65

-40 5V/50V d.c. £4-85
£4-40

10V. dwe. ...

[

.
100-0-1004
2004 ...
5004 ... £1-65
500 0-500A

200mA
300mA
500maA
750mA
1 amp.
2 amp.

S Meter lmA
VU Meter

-2 amp. 8

100uA -10 | 20V. D.C 21-50
100-0-100A K 50V, D.C. 21-50
2DDuA 7 300V. D.C. 21-50
5004 . V. A.C..... £1-80
500-0 500uA d 300\' A.C. .. 2180

1- 8 Meter ImA £1-85
5mA P VU Meter .. 22-25
10mA 7 C.
50mA B
100mA d
500mA . -

1 amp. 2170 | 30 amp A C.* 21-70
“SEW'" BAKELITE
PANEL METER
Type MR.685. 8iin. square ronts.

1 amp. £1-96
2amp. 1-95
5 amp. ....21-88
15 amp. .. 21-98
30 amp. £1-85
50 amp. £21-95
5V. D.C. 21-95
10V. D.C £1-95

£1-85
5amp. A.C.* $1-95
10 amp. AC'£1M

...’:‘
-1

EDGWISE

Typs PE.70. 3 17/
2tin. dee

METERS
BBIn. x1 15/32in. x
500uA . 22-75
ImA ...... £2-45
300V. A.C. .. 2245
VU Meter .. £3-40

Send h: i.llnltnted

brochure on BEW
q

Panel

tor

ROUND SCALE TYPE PENCIL TESTER
MODEL Ts.68

" Completely portable, simple
to use pocket sjzed tester.
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.
ONLY £1-97 P. & P. 13p

SEYWOOD 5W-500
50K QfVolt. Mirror
scale DC Volts
0-6/3/12/30/300/600.
DC current 26ui/6/
600mA  Resistance
10K /100K /1 Meg/10
Meg. Decibels —-20
to +57 db. 27-50.
P. & P. 15p.

TMK LAB TESTER.
100,000 O.P.V. 6¢in-
Scale Buzzer 8hort Cir.
cuit Check. Sensitivity:
100,000 O.P.V. D.C. 5K

Volt A.C. D.C. Volts:
5, 2-5, 10, 50, 250, 1,000
V. A.C. Volts: 3, 10, 50,
50, 250, 500, 1,000V.
D.C. Current: 10, 1004,
10, 100, 500maA, 2-5, 10
Resistance: 1K, 10K. 100K, 10MEG,
100MEG 2. Decibels: —10 to +49 db.
Plastic Case with Carrying Handle. 8ize:
7¢in. x 6fin. x 3§in. £18-90. P. & P. 26p

amp.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

8ine: 20cps to 200
ke/s on 4 bands.
Square: 20cps to
30 kc/s. Output
impedance 5,000
ohms, 200/250V.
A.C. operation.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads. £17-50. Carr. 37¢p.

TE-20D0 RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kc/s-500 Mc/s on
8 bands. Directly call-
brated Variable R.F. at-
tenuator, auuio output.
Xtal socket for callbra.
tion. 220/240V. A.C-
Brand new with instruc'
tiona #15. Carr. 37¢p-
Bize 140 x 215 x 170
mm.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. Sine
1 Hz to 100 kHz.
Bquare 20 Hz to 20 kHz.
Output max +10 dB
(10 K ohms). Opera-
tion  220/240v. A.C.
Bize 215mmx150mmx
120mm.

Price £27-50. Carr. 25p

MULTIMETERS /or EVERY purpose/

HIOKI MODEL 720X
20,000

Overload protectlo
5/25/100/500/1000 V DC.
10/50/250/1000 VAC.
50uA/250mA. 20K/2 meg-
ohm. —5 to + 62db.
£497. P. &« P. 15p.

ModelS-100TRMULTIMETER/TRANSISTOR
TESTER. 100,0000.p.v. mirror
scalefoverload protection.0/-12
1-6/3112/30{120/600 VDC. 0/6f
30/120/600 VAC. 0/12/600uAf
12/300mA[12 AMP DC. 0/10
K/IMEG/100MEG. - 20to+ 50
db, 0:01--2 MFD. Transistor
tester measures Alpha, beta
and Ico. Complete with bat-
teries, instructions and leads.
£13-50. P/P 25p.

MODEL 500 80,000 O.P.V
with overload nxotecnon
mirror scale 0/-5/2-5
100/250/500/1,000v.
0/2:5/10/25/100/250/500/
1,000V, A.C. 0/50uA/5/50/
500mA 12 amp.
0/60/K /8 Meg./60 Meg 0.
£8:87}. Post paid.

MODEL 5025 57 Ranges,
Giant 5}In. Meter, Polarity
Reverse 8witch.
Sensltivity: 80K /Volt D.C.
8K/Volt A.C. D.C. Volts:
125, -25, 1-25, 5, 10, 25,
50, 125, 250, 500, 1,000V,
A.C. Volts: 1'5, 8, 5, 10, 25,
50, 125, 250, 500,

D.C. Current: 25, 5014, 25, 5.
500mA, 5, 10 amp. Resistance: 2K, 10K,
100K, 1IMEG, 10 MEG. Decibels:
+85 dB. £12:80. P. & P. 17}p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strument manufactured in
U.8.8.R. to the highest
standards. Ranges: 2:5/10/
80/250/500/1000v D.C. 2-5/
10/50/250/500/1000v  A.C.
DC Current 100 wA/1/10/
100mA/IA. Resistance
300 ohms/3/30/300K /3m {}.
Complete with batteries,
test leads, instructions and
sturdy steel carrying cas
OUR PRICE 2587 P. & P 25p.

TO0-3 PORTABLE OSCILLOSCOPE

3in. tube, Y amp. Bensitiv-
ity 0-1v p-p/CM. Band-
width 1-5 cps-1-5 MHz.
Input Imp. 2 meg (2 25pF
X amp. sensitivity 0-9v,
p-p/CM. Bandwidth 1-5cps
-800kHz. Input imp. 2
meg ) 20pF. Time base.
b ranges 10 cps-300kHz.
Synohronization. Internalf
external. Illuminated scale 140 x 215 x 330
mm. Weight 1541b. 220/240V. A.C. Bupplied
brand new with handbook. £40-00. Carr. 50p.

240° Wide Angle 1mA Moters

MW1-8 60mm aquare £397}

MW1-8 80mm square 2497}
P. & P. extra

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

| A new portable
bridge offering ex-
cellent range and
accuracy at low

<

]
8 Y

Er cost, Ranges: R.
o uQ 1Q-111 megf)
E— § Renges +1%

a4 H - 111
HENRYS 6 Ranges 2= 9,C. 10pF +1110mFd
6 Ranges + 29%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges + 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter Indication. Attractive 2 tone metai
cage, Blze 7§ x5 ='#n, i 1', & P. 25p

BSOVIHOV SMITHS SYNSCHRONOUR
'EARED MOTORS
uilt in gearbox. All brand =
new and boxed. 60 RPM

ACW; 2R/HR CW; S8R/

\DAY CW; 10 RPM CW. |

2GR/HR ACW.

50p each Post 12p. 57
. /-’/‘

www americanradiohistorv com

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Can be pane] or |
bench mounted.

Basic meter mea- '“-
sures 1 volt D.C.

but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Bpecification: Accu-
racy: +0-2, +1 digit. Resolution: 1mV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 100% (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
Ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (38 poles). Input power:
110-230v. A.C. 50/80 cycles. Overall size:
5§in.x2 13/16in.x8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE,
£49-974. Carr. 50p.

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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SEMI-CONDUCTORS|VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors |2N3415 22p 2N5458 22p NKT219 30p Integrated (FJH111 70p 8N7437 64p
2N3416 87p|2N5459 20p| NKT223 27p Circuits FJH121 25p|SN7440 £0p
2G801  20p(2N3417 87p|28102 29p| NKT224 22p FJH131 25p |8N7441AN
2G302  20p{2N3439 130p|28103 22p| NKT225 22p CA3000 180p [FJH141 25p 5p
2G303  20p|2N3440 97p|28104 25p| NKT229 80p CA3006 117p|FIH151 88p|8N7442 76p
2G306  42p|2N3564 17p|28301 25p| NKT237 86p CA3007 262p|FIH161 70p|8N7446 100p
2G308  80p|2N3565 15p 28302 80p| NKT238 25p CA3011 76p|FJH171 25p|8N7447 185p
2G309  80p|2N3566 22p|28303 87p| NKT240 27p CA3012 88p|FJH181 25p|8N7448 185p
2G371  16p|2N3568 25p|28304 67p| NKT241 27p CA3013 106p | FIH?221 2Bp|8N7450 £0p
2G874  20p|2N3569 £5p|28501 25p{ NKT242 20p CAS014 124p|FJH231 2Bp|8N7451 £0p
2G381  22p|2N3570 185p|28502 80p| NKT243 62p CA3018 84p|FJH241 25p|8N7453 20p
2N388A 40p|2N3572 97p|28503 25p| NKT244 17p CA3018A FJH251 25p|8N7454 20p
2N404  £0p|2N3606 27p|3N83 25p| NKT245 20p 110p |FIJ101 50p 8N7460 20p
2N696  15p[2N3606 £7p|3N128 20p| NKT261 20p CA3019 84p|FJJ111 50p|8N7472 30p
2N697  16p|2N3607 22p|3N140 62p| NKT262 30p CA3020 126p|FJJ121 60p|8N7473 40p
2N698  25p|2N3638 18p|3N141 70p| NKT264 20p CA3020A FJJ131 80p|8N7474 40p
2N699  30p|2N3638A 20p|3N142 42p|NKT271 20p 160p | FJJ141 125p (8N7475 48p
2N706 10p[2N3641 18p|3N143 95p| NKT262 20p CA3021 156p|FJJ181 75p|8N7476 4Bp
2N706A 18p|2N3642 18p|3N1562 25p| NKT274 20p CA3022 130p|FJJ191 65p|BN7483 87p
2N708 15p|2N3643 £0p| 40050 42p| NKT275 20p CA3023 126p|FJJ211 125p|8N7486 33p
2N709  62p|2N3644 26p|40250 45p| NKT278 25p CA3026 100p|FJJ251 125p|SN7490 87p
2N718  95p|2N3645 £5p|40251 40p|NKT281 27p CA3028A 74p |FIL101 125p|8N7492 87p
2N718A 380p|2N3691 15p|40309 40p| NKT401 87p CA3028B FJIY101 25p|8N7493 87p
2N726  80p|2N3692 18p|40810 50p| NKT402 90p 106p [IC12  #1-80(8N7495 87p
9N727 §0p|2N3693 1bp|40311 62p| MKT403 76p CA3029 87p|L900 40p [8N7496 87p
2N914 17p|2N3694 18p|40312 20p | NKT404 35p CA3029A L914 40p |8N74107 np
2N918 17p|2N3702 10p|40314 20p| NKT405 75p 166p | L923 40p [8N74153
2N918  30p|2N3703 10p|40315 20p| NKT406 82p CA3030 137p|LM380 122p
2N920  22p|2N3704 11p|40318 15p| NKT451 62p CA30356 122p |MC724P 80p |8N74154
2N930 2N3705 10p|40317 57p| NKT452 62p CA3036 78p|MC780P 247p
2N987  40p|2N3708  Bp|40819 42p| NKT453 47p CA3039 82p|MC788P 148p |8N74160
2N1090 92p|2N3707 1lp|40320 57p| NKT713 20p CA3041 109p |MC790P 184p 180p
2N1091 282p|2N8708  7p|40323 85p| NKT717 42p CA3042 109p |MC792P 88p |8N74161
2N1131 885p|2N3700  Op|40324 17p|NKT734 27p CA3043 137p |MC799P @8p
9N1133 £6p|2N3710  9p|40326 16p| NKT7368 85p CA3044 120p | MC1303L BN74164
2N1302 17p|2N3711 18p|40829 20p| NKT773 25p CA3045 128p 200p
2N1303 17p|2N3713 187p|40344 48p| NKT781 30p CA3046 8lp|MC1304P 8N74165
2N1304 22p|2N3714 40347 47p|0C16  50p CA3047 187p ]
2N1305 $2p|2N3715 193p|40348 32p|OC19  87p CA3048 204p|MC1305P 8N74192
2N13068 8Bp |[2N3716 180p|40860 82p|0C20  75p CA3049 160p p
2N1307 8Bp|2N8773 240p| 40361 62p|0C22  50p CA3050 185p | MC838P 8N74103
2N1308 £5p|2N3791 208p|40362 15p|0C23  60p CA3051 134p )]
2N1309 £6p|2N3819 84p|40370 20p|0C24  60p CA3052 168p|MC1435P TAA241
2N1507 17p|2N3820 86p| 404068 25p| 0C26  40p CA3063 48p D
2N1613 2N3823 5Op| 40407 16p{0C26  26p CA3064 109p|MC1652G TAA242
2N1631 36p|2N3854 27p|40408 16p{0C28  80p CA3055 240p D
2N1832 80p|2N3854A £7p|40409 17p|0C29  80p CA3059 165p |MC1709CG | TAA243 150p
2N1637 80p|2N3855 27p|40410 16p|0C35  50p CA3064 180p TAA263 78p
2N1638 27p|2N3855A 30p|40412 17p|0C368  80p FCH101 85p|MFC4000P |TAA293 97p
2N1639 $7p|2N3856 80p)40467A 17p|0C41  28p FCH111 1056p 85p | TAA300 176p
2N1701 16%p '2N3856A 35p|40468A £5p| 0C42 25p FCH121 105p [8N7400 20p|TAA310 186p
2N1711 24p|2N3858 25p|40528 25p|(0C44  16p FCH131 b0p|SN7401 20p TAA320 7%p
2N1889 82p|2N3858A 30p|40800 25p|OC46  12p FCH141 105p [SN7402 20p | TAA350 178p
2N1893 87p|2N3859 27p|40603 £0p| OC46 15p FCH151 105p [8N7403  20p | TAA435 147p
2N2147 72p|2N3859A 8%p|AC107 22p|0C70  16p FCH171 105p |SN7404 20p | TAAB21 132p
2N2160 57p|2N3860 80p| AC126 80p|OC71  1%p FCH181 105p |SN7405 20p| TAA522 360p
2N2193 40p|2N3866 180p| AC127 32p! 0C72 18p FCH191 105p |BN7406  80p| TAAB30 495p
2N2193A 42p|2N3877 40p|AC128 32p| OC73 30p FCH201 130p [8N7408  20p|TAAS11 445p
2N2104 27p{2N3877A 40p|AC151 87p|0C74  30p FCH211 130p |8N7409 20p|TAB101 97p
2N2104A 80p|2N3900 37p| AC162 40p|0C75  o2p FCH221 180p |SN7410 20p |TAD100 150p
2N92217 25p|2N3900A 40p| AC154 90p|OC76  22p FCH231 160p |8N7411 23p |TAD110 150p
2N2218  20p|2N3901 AC178 46p|0CT7T  80p FCJ101 160p|8N7412 48p (BL403D 16 p
2N2219 20p|2N3603 AC187 57p|0OC78  20p FCJ111 150p|8N7413 80p|8L702C 147p
2N29220 88p|2N3904 25p| ACL8S 18p|OC81  20p FCJ121 278p|TE7416 84p|UA702A 280D
2N2221 25p |2N3905 80p| ACY17 18p| OCS1D  20p FCJ131 £78p{8N7417 84p|UA702C 77p
2N2222 20p|2N3906 26p| ACY18 16p|OC82  28p FCJ141 525p |8N7420 20p|UA703C 187
2N2222A 25p|2N4058 12p|ACY19 30p| OC82D  16p FCJ201 100p |8N7423 blp |UA709C 48p
2N2297 80p|2N4059 10p| ACY20 20p|0C83  28p FCJ211 278p|8N7427 48p|UA710C 125p
2N2368 15p |2N4060 18p] ACY21 20p|OC84  £8p FCK101 lsOp 8N7428 80p|UA716 187p
2N2369 15p(2N4061 18p|ACY22 20p|0OC139  28p FCL101 230p|8N7430 20p|UA723C 100p
2N2369A 16p [2N4062 18p| ACY28 25p/0C140  32p FCY101 102p |8N7432 48p | UA730C 180p
222413 42p 224244 47p|ACY39 :gp 0C170  28p FJH101 25p!8N7433 80p/ UA741C 80p
2N2483 27p|2N4248 18p| ACY40 p|OC171  30p
2N2484 32p|2N4249  16p| ACY41 20p|0C200  40p BRIDGE PR s G :g'
2N2539 28p{2N4250 18p| ACY4d 28p|0C201  60p RECTIFIERS 200 PIV 44 u'
2N2540 £2p|2N4254 48p|AD140 22p|0C202  76p PLASTIC 400 PIV 44 44
2N2613 85p [2N4265 48p|AD149 22p|0C203  40p ENCAPSULATED |goo PIV 44 200
6 A
2N2614 80p|2M4284 17p] AD150 0C204  40p 600 PIV 1A 50p| 50 PIV 64 50
Ww2N2646  40p|2N4285 17p|ADI161 £2p|0C205  76p 0PIV 24 459|100 PIV 64 u’
2N2711 £6p|2N4286 17p| AD162 £5p| 0C206 D o PIvas  Bon|200 PIV 64 P4
9N2712 25p|2N4287 17p|AF109 28p| OC207  76p 00 PI 855|400 PIV 6 2 »
aN2713 97p|2N4288 18p| AF114 £28p| OCP71 D 20 R var  son|ac0 Ay 6p
9N2714 30p|2N4289 17p|AF115 85p| ORP12  BOp 400 P1V 2 pi6 A 85
2N2004 20p|2N4290 12p| AF116 107p| ORP60  40p gmcon nmmm
2N2904A 25p(2N4201 18p| AF117 80p| ORP61  4f2p MINIAT wm,g ENDED PLASTIC
aN2005 26p|2N4202 1bp| AF118 P346A  22p sgm PL CL
2N2005A 20p|2N4204 17p! AF121 108p (8T140  16p 1 Axp 15 AMP 3 AMP
2N2906 20p|2N4303 47p|AF124 86p|8T141 20p 4001 50PIV 7 8p 19p
2N2906A 25p|2N4064 15p| AF125 97p|TIS34  62p 4002 100PIV k) op Mp
2N2007 £3p|2N4965 18p| AF126 188p| TIS4S  40p 4003 200PIV 8p 10p 22p
2N2923 15p|2N5027 82p|AF127 TIS44 10p 4004 400PIV 8p 10p 25p
2N2924 15p|2N5028 87p| AF139 137p|TIS45  27p 4005 600PIV 10p 12p 28p
2N2925 16p|2N5029 47p| AF178 50p|TIS46  1lp 4008 800PIV 1zp 16p 27p
2N2026G 10p |2N5030 42p|AF179 80p | TI847 11p 4007 1000PIV 16p 30p
2N20260 10p |2N5172 12p| AF180 80p|TIS48  12p 50+ less 15% F100 + lesn 20%
2N2926Y 10p 2N5174 b8p| AF181 60p| TIS49 12p
2NS011 20p|2N5176 52p| AF1886 70p| TIS50  12p SILICON RECTI?IEES
2N3014 asp 2N5176  4Bp| AF239 48p|TISSL  10p "UD MOUNTING
2N30563 18p|2N5232A 80p| AF279 85p|TI852 1lp 10A 17:5A 35A
2N3054 48p|2N5245 45p| AF280 $7p|TIS33  22p 100PLV — 45p 50p 2122
2N3055 60p|2N5246 48p|AFZ11 $7p(XBl112 12p 200PIV 25p 50p 65p 48142
2N3133 30p|2N5249 67p|A8Y28 MP83638 38p| XC141  36p 400PLV 80p b&5p 62p 2177
2N3134 15p|2N56265 $825p|ABY27 ZTX107 156p 600PIV 82p 60p 72 221
2N3135 £5p|2N5305 87p| ASY28 27p|ZTX108 12p B00PLV asp 76p 87p 424
2N3138 26p|2N5306 40p| ASY29 27p| ZTX 109 15p 1000PIV gb 85p 10§ £2-7?7
2N3390 £8p|2N5307 $7p|ABYS0 £7p|ZTX300 12p 50+ less 15% 100+ less 20%
2N3391 £0p|2N5308 37p| ABYSI 27p|ZTX301 16p ZENER DIODES
2N3391A 80p|2N5309 62p| ASYS4 8%p|ZTX302 20p L00MW 15 WATT | 10 WATT
2N3s92 17p|2N5310 4Rp|ASY67 80p|ZTX303 20p 3333 V | 24-100 | 3-0-100V
2N3393 16p|2N53564 27p|ASYS6 80p| ZTX304 85p 10p each | 25p cach | 40p each
2N8394 16p|2N5355 27p|ABZ21 80p| ZTX500 16p 25+ less 15% 100 + less 20%
2N3402 22p|2N5356 82p|AUY10 $0p| ZTX 501 16p 2
2N3403 £2p [2N5365 47p|BC107 20p| ZTX502 £20p TRANSISTOR DISCOUNTS:- 12 + 10%:
2N3404 82p|2N5366 $2p| BC108 zap ZTX503 17p 25 + 15%; 100 + 20% any one type. Post-
2N3405 46p|2N5367 57p| BC109 23p 35p| ZTX 504 40p age on all 8emi Conductors 7p extra.
2N3414 28p'2N3457 30p' BC113  10p' RFWR9 20p NKT217 40p ZTX531 25p 8.A.E, FOR FULL LISTS.
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VALVES
OA2 88p|25Z4 30p | EMBO 45p
0B2 45p | 25Z5 42p | EM81 60p
0Z4 30p 2526 85p | EM84 35p
1L4 20p|30C15 80p | EM85  £1-00
IRS 40p | 30C17 80p | EM87 70p
185 30p30C18 80p | EY51 40p
IT4 25p [30F5 85p | EY88 40p
1U4 80p [ 30FL1 78p | EY87 48p
103 80p 30FL12 120p | EZ40 55p
2D21 36p|30FL14 95p|EZ41 50p
3Q4 50p|30L15  86p!EZ80 27p
384 85p|30L17 80p| EZ81 29p
3v4 48p |30P12 80p | GZ32 48p
5R4 76p|30P19 85p|GZ34 80p
5U4 85p|30PL1  75p|KT66 2205
5V4 45p |30PL13 98p | KT88 2£2:00
5Y3 40p|30PL14 90p MU14 75p
5Z4G 40p (35L6 50p{ PABC80 40p
6/30L2  80p)35W4 35p | PC86 80p
BAC7 40p 3524 35p | PC88 a0p
8AG7 40p 3525 50p | PCO7 46p
BAKS 35p | 50B5 §0p | PC900 48p
B8AKS 680p | 50C3 50p | PCCS4 40p
BALS 20p 80 55p | PCC85  40p
6AMS 30p|85A2 50p | PCC88 58p
8AQB 88p|807 50p | PCC89 50p
6A86 40p|1825 50p | PCC189 66p
B8AT6 85p | 6763 70p| PCF80  30p
8AUS 26p | 6146 160 [PCF82  34p
8AVE 30p| AZ31 55p| PCF84  60p
6BAG 26p|CY31 86p|PCF86  60p
6BE6 30p | DAF91 30p | PCF800 80p
6BH6 76p| DAF96 45p| PCF801 50p
6BJ6 50p | DF91 223p | PCF802 80p
6BQ7A 40p|DF98 46p | PCF805 80p
6BR7 #0p | DK91 40p | PCF806 70p
6BR8 70p| DK92 55p| PCF808 76p
6BWE 85p | DK 96 50p| PCL82  88p
6BW7 80p| DL92 36p | PCL83  856p
6BZ6 40p| DL94 48p | PCL84  46p
8C4 388p|DL96 45p | PCL85  40p
6CD6 125p | DM70 40p |PCL86  48p
6CL8 50p | DY86 82p| PFL200 65p
6CwW4  85p|DY87 33p | PL36 56p
6F1 62p|ES8CC 100p| PL81 50p
eFeQ 35p| E180F 100p|PL82 45p
6F13 45p | EABC80 35p|PL63 46p
6F14 70p |EAF42 86p|PL84 40p
8F16 85p | EB91 80p |PL500  76p
6F18 850p| EBC41  B85p |PL504  80p
6F23 65p EBC81  30p|PY332 55p
6HE 17p| EBF80 40p|PY33 63p
8J4 §0p |EBF83 40p|PY80 40p
8J5 25p ([EBF89 32p|PYS1 30p
8J5GT 30p|EBL21 60p|PY&2 88p
8J6 £0p | EC86 60p | PY83 $8p
68J7 45p | EC88 80p | PY88 40p
6K BG 40p | ECC40  65p |PY800  40p
6L6GT 46p|ECC84 30p|PYS801 &0p
6LD20 50p|ECC85 40p|U25 80p
8Q7 40p| ECC83  40p |U26 80p
68A7 40p | ECF80  35p|U30 40p
88G7 40p [ECF82 85p|Ub2 280
88J7 40p| ECF86 65p| U191 76p
88K7 40p| ECH21 57p|U281 40p
68L7 33p | ECH35 100p|U282 40p
88N7 35p| ECH42 78p | U301 Ns
68Q7 40p| ECHS1  80p Usol $1-8
6U4 8bp| ECH83 46p|UABC80 40p
8VeG 25p | ECL80  45p|UAF42 5p
8V6GT 3$2p|ECL82 35p{UBC41 50p
6X4 85p|ECL83 70p|UBCS1L 40p
6X5G 80p|ECL86 40p|UB¥30 40p
6X5GT 40p|EF37A 120p|UBF89 36p
10C2 50p | EF39 50p|UCC84 49p
10F1 75p | EF40 50p|UCCSs  40p
10P13 60p | EF41 66p | UCF80  56p
10P14 $1.10(EF42 70p| UCH21 60p
12AT6  80p|EF80 25p| UCH42 70p
12AT7 80p|EF85 88p| UCHS1 40p
124U7 30p|EF86 30p|UCL82  38p
12AX7 30p|EF89 £28p|UCL83  60p
12AV6  40p|EF91 80p | UF41 80p
12BA8  40p|EF92 35p | UF80 36p
12BE6  40p|EF183 35p | UF85 40p
12BH7 45p|EF184 808p|UF89 40p
19AQ5 86p|EHOO0 40p | UL4L abp
20D1 50p | EL34 50p | UL84 40p
20F2 85p | EL41 80p|UY4l 48p
20L1  $1-10| EL42 85p | UYSS 40p
20P1 50p | EL81 56p | VR1056/3038p
20P3 80p | EL84 25p | VR150/30 36p
20P4 £1-10| EL83 43p
20P5  £1-20|ELS1 85p| Add 12p in 8
2518 80p|EL9s  38p| for postage
DIODES & RECTIFIERS
IN34A 10p|BAl54 12p|GJTM b i)
1N914 7p|BAX13 18p|0AS 17
1N916 10p|BAXI16 7p|OAS 1%
AAllS 7p|BAY31 7p|0ALO 22
AAl129 10p|BAY38 15p|0A9 10p
AAZ13 10p(BY100 18p|0A47 8p
AAZ15 10p|BY103 28p OA70 ki
BA100 15p|BYI22 87p|0A73 10p
BA102 30p|BY124 1bp|OQA79 »
BAll0 85p|BY1268 12p|O0A81 »8p
BAl1ll 27p[BY127 15p|OA85 ki
BAll12 70p|BY164 052p|0A90 il
BAll5 7p|BY210 35p|OA9L kil
BAl41 8%p|BYZI1 30p|0A95 kil
BAl42 38%p|BYZ12 80p|0A200 ki
BAl44 12p|BYZ13 25p|0A202 10p
BAl45 20p! BYZ18 40p /0A3210 17p

Sce opposile

pags
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33’5% OR MORE
SEND S.A.E. FOR-
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS’

RECORD DECKS

Jﬁiiﬂﬁﬁﬁlaliﬁﬁilaf' |

R
UAso0t 8497
C120% £68-80
MP80 £10-40 GL69/2 81897
610 814-07 | GL6S/2/P  424-20
510 £11-50 L72 422-28
310 29 GL72/P #29-08
810 83845 GL75 £29.05
MP80 TPD1 £17:18 GLIsP £84-98
MP60 TPD? #15-40 LID75 £23-33
810 TPD1  £20-88 LID72 #8-88
510 TPD1  $18:30 | G99 420-50
210 Package® £0-58 GL8Y 246-50
4 GL8sP 854-80
HT 70 Pack #21-60 | LIDS 84
G101 £21-98
PIONEE
PL12AC £35-18
GARRA PL15C £50-88
2026 T/C*  28-80 | PLA2S £62-85
0B* 20-25
5-300* £8-50 THORENS
8P25 111 #1088 | TDI125 257-65
8L85B 818-45 | TD126AB 291-15
AP78 21885 | TX25
8L72B 22295 | TD1s560 cz7 90
8LO5B 282-50 | TDI150A II 238-20
401 226-60 | TDI1SOAB II £37-80
ZERO 100A £39-95 | 150 Plinth  £3-47
ZERO 1008 £37-50 | TXII £3-65

* Htereo Cartridge ¢ Munn
All others less cartridge
Carriage 50p extra any n)fnlfl.

RECORD DECK PACKAGES
Decks supplied with -
cartridge ready
wired In teak
veneered plinth with

4

cover.
Garrard 2025 TC/9TAHCD
Garrard 8P25 III/9TAHCIY
Garrard 8P25 I11/G800

Garrard 8P25 I11/M75-6

Garrard 8P25 111/M44-7 22085
Garrard BP25 I11/M44-E 222-30
8P25 111/G800 (Pllv -on P&() 219-78
Garrard AP76/G8 229-50
Garrard AP76/M75-6' 230-25
Garrard AP76/MSSE 2329
Garrard AP76/M75EJ £234-90
B8R McDonald MP60/ATSH 219-25
Goldring GL72/G800 23450
Goldring GL75/G800 239-70
Goldring GL75/G800E 2441

*Also available with sllver nietal
plinth £1 extra
Carriage 50p any ftem

SINCLAIR EQUIPMENT

Project 60
Package
offers.

2 x 230 amplifier, atereo 60 pre-amp, PZ5

power supply. S18-86 Carr. 374p. Or with

PZ8 power supply £18-00 Carr. 37{p. 2x Z50
, stereo 60 p, PZ8 power

supply. 220-28. Carr, snp

Transformer for PZ8. £2-97} extra.

Add to any of the above £4-48 for active

filter unit and £18-80 for pair of Q18 speakers.

Project 60 FM Tuner $18-95, Carr. 37}p.

All other Binclalr producta in stock.

2000 Amp Carr, 37¢p.; 8000 Amp

23095 Carr. 37}p.; Neoteric Amp 243-95

Carr. 374p IC12 2180 p. & p. 10p.

NEW PROJECT 605 — 820°93_ Carr, 37p.

LATEST CATALO

;MENT. FREE DISCOUNT COUPONS
a VALUE §0p
272 pages,
fully illus-
trated and
detailing
thousands of
bargains.

SEND NOW
ONLY
373p.

P&

TELETON SAQ-206B
STEREO AMPLIFIER

Latest exclting release. Brand new model.
8 + 8 watts rms. Inputs for mag, xtal, aux
tape. Volume, bass, treble, sliding baslance,
scratch fllter and loudness controls.

OUR PRICE #19-50 Carr. 87p

SEYWOOD 0Xg208 COMMUNICATION
RECEIVER

Bolill state. Coverage on 5 bands 200-420
KHz and -55 to 30 MHz. Illuminated slide
rule dial. Bandspread. Aerial tuning. BFO,
AVC, ANL, ‘8" meter. AM/CW/S8B. Inte-
grated upenker and phor.e socket. Operation
220/240v AC or 12v DC. Size 325 x 266 x 160
mm. Complete with Instructions and circult.
£28:50. Carr. 50p

LAFAYETTE LA. 824 STEREO
AMPLIFIER
125 + 12.5
watt  R.M.8.
Mag/Cer/Tuner
/Tape Inputs.
Excellent per-
formance.
Conmipares with amplifiers up to £40.
OUR PRICE 224, Carr. 37}p.

TAPE CASSETTES

Top quality in plastic library boxes.
C60 80 min 30p, 3 for 78p, 10 for £2-85
C80 90 min 48p, 3 for £1-05 10 for £3-30
C120 120 min 58p, 3 far £1-35 10 for £4-20
Caasette Head Cleaner 80p. P. & P. 10p. Extra

%  TRANSISTORISED FM TUNER
TRANSISTOR

ONLY 6 x 4 x 2¢in.
I.F. stages.

Double tuned dis-

criminator. Ample

output to feed most
amplifiers. Operates on 8 V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. £8-87¢. P. & P. 12}p.
8tereo multiplex adaptors £4-97§.

TME MODEL 117 FE.T. %ECTROMO

LTMETER

Battery operated,
11 meg Input, 26
Large 4%~
scale. 8ize
B1” % 4§” x 24",
DC VOLTS 0.3-
1200V. AC VOLT8
3-300V RMB.8-0~
800V P-P. DCCUR-
RENT -12-12MA.
Rexietance up to 2000M ohm. Decibels
=20 to + 51 db. Complete with leads/instruc-
tions. 817-50, P. & P. 20p.

'MCA.220 AUTOMATIC
YOLTAGE

STABILISER

Input 88-125 VAC. or
174-250VAC, Output 120V
AC, or 240 VAC. 200 VA
ratipg. 81197, carr. 50p.

List Price
£2°98

£1-80

P.& P, 10p

fOUR
RICE

HOMER IIT!.ROOIB

Ideal for home,
office, stores, fac-

, torles, etc. Bupplled

, complete with bat-
‘N/ terles, cable and

S~ free Inatructions.

2 8tation, #2-97, 3 Btation 2625, P. & P. 15p.
4 8tation £8-68, P. & P. 17p.

EMI LOUDSPEAKERS
Model 350. 13° x 8° with
single tweeter/oronmover. 20-
20,000 Hz. 16 watt RMS8.
Avallable 8 or 15 ohmas. £7:50
each P. & P. 370.

Model 460. 13" x 8" with twin
tweeterforossover. 55-13.000
Hz. 8 watt RM8. Available 8
or 15 ohins. #3850 each. P. &
P. 25 p.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohms.

£1 97, P. & P. 15p.

MP7 MIXER PREAMPLI!’IER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing
facllities. Battery operated. 8}” x 5”7 x 3%,
Inputs Mics: 3 X 3V 50K ; 2x 3mV 600 ohm.
Phono meg. 4mV 50K. Phono ceramie
100mV 1 meg. Output 250mV 100K.

£28-97. P. & P. 20p.

SPECIAL OFFER!
SINCLAIR PROJECT 60
STEREO FM TUNER

The first tuner in the world to use the phase
look loop princlpl used for
signals from space craft because of ita vnﬂ)
i proved signal to nolse ratio, Provides
fantastic results even in difticult aress.
Tuning range 87'5 to 108MHz. Automatic
stereo indicator. Sensitivity: 2uV. AFC
range + 200KHz. 8ignal to noise ratlo:
66dB. Output voltage 2 x 180mV. Oper-
ating voltage 26-30V DC. Bize 93 x 40 <
207 mm. REC. LIST PRICE £25.

P. &P

25p

OUR PHICE £]6.95
Unrepeatable offer—buy now and save orer &N,

U4819 MULTIMETER

Extreniely sturdy lnntrumont Iur general
electrical use. 667 o,
0/-8/1-6/7- 6/30/60/150/300/
800/900 VDC and 76mV.
0/-8/1 6({7 5/30/60/150/800
800/800

0/800A/1- n/e/w/eolmo
B800MA/(1-6/6 AM

0/1- 6/0/15/60/150/600MA/
1:5/6 AMP. AC.

0/200 (/3K /30K 2.
Accuracy DC 1%.AC 1-8%,.
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case. ieads and
instructlons. £9-50 pius P. & I’. 23p.

PR§-2 PHOTO ELECTRIC RELAY

SYSTEM
Inexpenslve warning
|or counting system
conslsting of an enciter
and relay unit. Relay
unit has variable sen-
sltivity control and
switch for intermittent alarm operation.
Enciter unit has removable Infra red filter
and A.C. outlet mocket to operate bells,
counters, etc. 240V AC. Complete with
cables and instructjops. 59-97 P. & P. 25p.

- 1021 STEREO
LISTENIKG
STATION
wgt 0T balancing /and
gain  selectlo
loudspeakers
additional
foratereo head
swltching. 2
controls, speaker on-off slide switch, ste

of
with

headphone sockets. 67 X 4”7 x 21”7, £2-25

P. & P. 156p

TE-65 VALVE VOLTMETER

28 ranges. D.C. volts
1-5-1,500v. A.C. volts
1-5-1,600v.  Resistance
up to 1,000 megohms.
200/240v. A.C. opera-
tion. Complete with
probe and instructlons.
21750 P & 30p.
Additional probee avail-
able: R.F. £2-18}; H.V.
£2-50.

230 VOLT A.C,
50 CYCLES

RELAYS

Brand new. 3 sets of
changeover contacts at
5 amp rating. 8§0p each.

E.H.T. TESTER. 0-30KV J\,\

Completely self contained with bulltei
voltmeter. Easy to read, very accural
robust construction. An essential for cojs
television servicing, etc. 8lze 360mu
50mm dia. £8-95 P. & P. 25p.

4 Bands covering B550kc/s-30me/s. B.F.O.
Built-in 8peaker 220/240v. A.C. Brand new
with instructions. £18 75. Carr. 37¢p.

LA!‘AYETI‘E HA-800 SOLID STATE
RECEIVER

General  coverage
. 150-400ke/s, 550
ke/s-30mefs. FET

front end. 2 mech.
product
variable

Y

ter. 8. Meter, Bandspread RF Gain. 18”7 x

P. & P. 10p (100 lots £40)
Quantities available.

High quality ceramic construction. Windings embedded in vitreous
Contlnuocus ratlng. Wide range

enamel. Heavy duty brush wiper.
ex-stock. 8ingie hole fixing, #in. dia. shafts. B
25 WATT. 10/25/50/100/250/500/1000/2500 or
850 WATT. 10/25/50/100/250/500, or
100 WATT. 1/5/10/25/50/100/25 50

00 pr 2500 oh:

91 x 83”. 18 lbs. 220/240v. A.C. or 12v. DC.
Brand new with instructions. £50. Carr. 50p.

ulk quantitles avajlable.
5000 ohms, 90p, P a P 7")
5000 ohms, 74p.
" 4185 a P Tip.
..

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .

8-260 General Purpose Bench Mounti
(i 1Amp £7-00
L. 25 Amp 8-

t’ g 0Amp 81175

U 8 Amp  £15-80

'Wﬂ ”::' 10 Amp ﬁ-go

il 12 amp -
L) 20amp 84900

G.W.SMITH & CO.(

10 TOTTENHAM CT. RD. LONDON, W.1
@ 27 TOTTENHAM CT. RD. LO

3 LISLE STREET, LONDORMN,
34 LISLE STREET, LONDON, W.G.2 Te

311 EDGWARE ROAD, LON

Tel: 01-637 2232
Tel: 01-636 3715
Tel: 01-437 8204

01-437 9155
Tal: 01-262 0387

NDON, W.1
W.c.2

DOM, W.2

www americanradiohietorv com

Low price . Immediate delivery

§-260B Panel Mounting
1 Amp 27-00
25 Amp 2806
Pleue add poatage
LL MODELS
INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0-260

ng

EALLERS a

i | :.:_lir..nnrm-u
MONDAY TO |,_ 5
SATURDAY
AM-GPH
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Practical Wireless Classifié-d Advertisements

=
The pre-paid rate for classified advertisements is 9p per word (minimum 12 words), box number [0p

extra. Semi-displayed setting

payable to PRACTICAL WIRELESS and crossed

£6-50 per single column inch. All cheques, postal orders, etc., to be made
“Lloyds Bank Ltd.” Treasury notes should always

be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue.

Miscellaneous

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitterfreceiver
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 printed-circuit boards and components for both
the transmitter AND receiver. You're g:ing to find
this project REALLY FUN-TO-BUIL with the
EASY-TO-FOLLOW instructions.  An  extremely
flexible design with quite an AMAZING RANGE—-
hasobvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.

GET YOURS ! SEND £5-50 NOW

*(S.A.E, for details)’
TO: ‘BOFFIN PROJECTS’
DEPT, KW2010

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

Darned

Electronic

W izardry

by Dewtron

s
Famous Kits, ¢.g. waa-waa complete
kit £2.95; Fuzz kit £4-75, auto
rhythm, modules from &£18 per set
Ring Modulator modules £7 and
whole range of synthesiser modules,
musical novelties, etc. Catalogue 15p
from W, 254 Ringwood
Road, Ferndown. Dorset.

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts. Be independent. ldeal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available.
Guaranteed for six months. Ready to use at:
12 ins. 8 watt £3-60 post paid
21 ins. 13 watt £4-60 post paid
Callers welcome.
For lists or enquiries, large s.a.e.
SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.

RECORD TV SOUND using our loud-
speaker isolating transformer, Pro-
vides safe connection to recorder. In-
structions included. £1 post free.
CROWBOROUGH ELECTRONICS
(P.W.), Eridge Road, Crowborough,
Sussex.

458

resistors, cartridges and tape
\ heads.
‘\ R.D.I. LTD.,
“ _ Chilton Works, Garden Road, |
\\ Richmond, Surrey. "~

| UNDERGROUND EXPLORATION LTD
) DEFT 6  FARADNY HOUSE
P.0.BOX 1- HAILSHAM - SUSSEX

NIP-E-BOARD]
PRINTED CIRCUIT SYSTEM
for experimental circuits
one-offs, batch production

USE IT FOR P.W. PROJECTS

BOLT-DOWN or PLUG-IN CARDS SRBP

or FIBREGLASS ETCHED UNDRILLED or

DRILLED OGIO x 0-15 for flexible layout
h LD

INEW

NIP-E
|

CHROMASONIC ELECTRONICS is well
and living at 56 Fortis Green Road,
London N10 3HN. 40 page illustrated
catalogue 20p post free.

[ TAPEHEADS _ )
PICK-UP ’5”’7\,1
CARTRIDGES

SERVICE MANUALS for Pre 1958
HM.V. and EM.I. MODELS.
Radio and Record Player Manuals
25p each. Television Manuals.
371, p each. Send C.W.O. stating

\

—/n‘lg_djlfrauui_rpd

Send stamp for comprehensive
lists of transformers, condensers,

"

0P TRANSISTORS-

Brand New and individually Tested Tran-
sistors supplied unmarked, but packed
separately for identification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or

Any 25 isto on ;
e G
(gcios) 2 C202 13703

8CT09 BSY27 2N3705
BGIEE 2N3706
9 2926, 2N3708
one gua T & P. 10p.

J. M. KING (F)
17 Buckridge, Portpool Lane, London, E.C.1

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data avallable
—full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves. With its variable
attack you can play Classics and Swing.
write NOW for free leaflet and further
detalls to C. & S., 20 Maude Stireet,
Darlington, Durham. Send Zip stamp.

“SHORTWAVE Voices of the World,”
£1-55; an exceptional book. “SWL
address book,” Stations’ QSL Policies,
£1-35. “World Radio TV Handbook,”
December 1971, £2-80. Under £2, post-
age 10p. Deliveries First Class Mail,
send 3p for price list. Send no money
—COD 25p. David McGarva, Box 1144,
Edinburgh EHI1 1HP,

www americanradiohistorv com

scl PLATED EDGE CON-
NECTORS.

NO NEED FOR MESSY ETCHING
NO COPPER CUTTING — IT’S
EASY! improved professional design
pcb for most transistors or i.c.s.
ASK YOUR SUPPLIER NOW!

P.C. cards from 1ép srbp, 19p f/glass
Edge connectors 14-way E14S 35p

30-way E30S 68p
Handles with write-on labels 5p
Insulated stand-off pcb fixings from 3p
SPECIAL TRIAL OFFER pack only 50p
Sample card & details—srbp 16p

fibreglass 19p

*'PLUG-IN’’ CARD FRAMES.
New versatile guide system for NIP-E-
BOARD for case, cabinet or rack mounting.
Guide and rail components available separate-
ly; 4p stamp for details.
WE EXPORT. Agency inguiries invited.
DEPT.NE/W
P D.BOX 11|
STALBANS|
B HERTS, U

PRINTED CIRCUIT BOARD

In 6 standard widths: 2in, 2}in, 3in, 3}in, 4In,
and 5in x any length. 1/18in Fibreglass, single
sided, 2p per 38 eq. inches. Doublesided, 1p per eq.
inch. P. & P, bp per order. S8AE. Quotations for
other slzes and quantity discounta.

J. ENOPP, 11 ht d
Essox, CM7 LY. Tel. Braintres 25254.

OMNI-DETECTORS

(Featured % TV % Radio % Nat. Press)
Ancient art of Dowslng in Modern Gulse. Experience
thrill of the old days of Wireless in this over-looked
aspect of the Electro-Magnetic 8pectrum. A LAB-
ORATORY IN A S8INGLE PACK. If you enjoy
Treasure Hunting, use OMN1-DECT ECTORS to —
% Locate ANY burled substance, ANY depth
+ 8ave hours of fruitlesa searching — MAP -

DOWSING pinpoints search area before you

leave home
% Analyse ground under your feet without even

scratching the surface.
% Limitless other uses involving health, food |

sex, money. YOU WILL BE FASCINATED
Send only 2280 + 15p p. & p. for unique pack of
4 dowsing instruments (non-electronic) and explicit
40-page manual to sole suppliers - Omni-Detector
Co.. (Dept. PW), 27, Latham Road, Twickenham,
Middx. TW1 1BN,

BUILD IT in a DEWBOX quality
cabinet. 2in x 2l2in x _any length.
D.E.W. Ltd., Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

Ladders

LADDERS. Timber 20ft, £7-80; 29ft,
£11-20. Carr. 80p. Brochure (Dept.
WLS), Home Sales, Baldwin Road,
Stourport, Worcs. Callers Welcome.
Phone 02-993 5222, Ansafone installed.
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Books and Publications

THE PICTURE BOOK METHOD OF LEARNING
'BASIC ELECTRICITY 5pts £4-50.BASIC ELECTRONICS 6pts £5-40.BASIC TELEVISION 3pts £3-60

Postage and Packing included.

The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects,
The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is your 100% Guarantee.
Free lllustrated Prospectus on request. Send now to SELRAY BOOK CO., 60, HAYES HILL, BROMLEY, BR2 7THP,

.
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: COMPONENT
t+  CATALOGUE AND
! DISCOUNT VOUCHERS
[ 25p Post FREE (UK)

ol e e s

W.E.C. LTD.
HIGH ST., RIPLEY, Surrey

B B S SR

e

Amplifiers

S50W AMPLIFIERS in_ strong metal
case. 4 inputs to suit 2 guitars and 2
microphones. £30. We can often tailor
to your needs, SAE with requirements
or order to: P. W. M, Hickman, 22 East
Preston Street, Edinburgh EH8 9QB.

AUDIO AMPLIFIERS

Mullard Module LP1153 1, watt output
into 8 ohmis, “Qv. supply, brand new
with data 70 st paid. Power Integ-
rated Cir 2 watts into 8 chms,
11/16v. supply, 5mV sensitivity, size
2 x 1 x 13 inch, bran®gew with mount-
ing clips & datda £1-10\post paid. SAE
for lists. J. WUI B yecroft Close,
Goring-by-Sea, Sussex.

Educational

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progres-
sive post in Radio, TV &
Electronics. Expert tuition for
C & G (Telecoms Techn’s Cert
and Radio Amateurs’) RTEB,
etc. Many non-exam courses
including Colour TV Servic-
ing, Numerical Control and
Computers. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help you in your career.
ICS, DEPT. S41 INTERTEXT HOUSE,
STEWARTS RD,, LONDON, SW8 4U)

GO TO SEA_as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

CIE, AMSE, City & Guilds, etc.
Thousands of exam successes, Postal
Courses in all branches of Engineer-
ing. Prospectus FREE. State subject
of interest: BIET (Dept H.8), Alder-
maston  Court, Reading RG7 4PF.
Accredited by CACC,

RADIO, TV, RTEB CERTS,, City and
Guilds, Computers, Radic Amateurs
Cert., Practical Electronics (with kit).
Thousands of successes. Details of
home study courses and illustrated
book FREE: BIET (Dept. H.7), Alder-
maston Court, Reading RG7 4PF.
Accredited by CACC,

Situations Vacant

Wanted

RADIO

OFFICERS

DO VOU HAVE PMG |, PMG Il, MPT
2 YEARS OPERATING EXPERIENCE ?

Possession of one of these qualifies you for con-
sideration for a Radio Officer post with the
Ci ite Signals Or

On satisfactory completion of a
T-month specialist training course,
successful applicants are paid on
scale rising to £2365 pa;
commencing salary according to
age—25 years and over £1664 pa.
During training salary also by age,
25 and over £1238 pa with free
accommodation.

The future holds good
opportunities for established (i.e.
pensionable) status, service
overseas and promotion.

Training courses commence at
intervals throughout the year.
Earliest possible application
advised.

Applications only from British-
born male and female UK residents
up to 35 years of age (40 years if
exceptionally well qualified) will be
considered. Full details from:

RECRUITMENT OFFICER,
GOVERNMENT COMMUNICATIONS

HEADQUARTERS,

Room A/1105, Qakley Priors Road,
CHELTENHAM, Glos. GL52 5A)
(Telephone: Cheltenham 21491, Ext. 2270)

TOP PRICES PAID for NEW VALVES
popular T.V, and Radio types.
KENSINGTON SUPPLIES (C),

367 Kensington Street, Bradford 8.
Yorkshire.

HIGHEST POSSIBLE cash prices for
Akai, B, & 0., Brenell, Ferrograph,
Revox, Sanyo, Sony, Tandberg, Uher,
Vortexion, etc. 9.30-5.00. 01-242 7401.

CASH PAID for New Valves, Payment
by return. WILLOW VALE, ELEC-
TRONICS, 4 The Broadway, Hanwell,
London, W.7. 01-567/5400-2971.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON’S, 55 Worcester
Street, Wolverhampton.

BOOKS WANTED URGENT. Practical
Wireless. May, June, Julx, August,
October 1970. Feb., April, June, July,
Aug., Sept., Oct.,, Nov.,, Dec. 1971.
March and May 1972. State price
lease. R. Windsor, 82 Westwood
treet, Peterborough.

For Sale

MORSE MADE EASY!!

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month
(normal progress to be expected).
Using acientifically prepared $-speed records you
t i learn to ise the code RHYTHM

@
can be yours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, " direct- from-
America, course, you train as a
Computer Operatorin only 4 weeks'
Pay prospects? £2500+p.a.
Afger training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.
London Computer Operators
Training Centre
E92, Oxford House,

9-15, Oxford Street, W.1.

Telephone: 01-734 2874

127, The Piazza, Dept, E92,
Piccadilly Plaza, Manchester I.

Telephone: 061-236 2935

www americanradiohietorv com

without translating. You can't help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed,

Beginner's Bection only £8-80, Complete Course 24 - 50
(Overseas£1-00 extra) detailsonly, 4pstamp. 01-660 2896

G3HSC (Box 18), 45 GREEN LANE, PURLEY, SURREY

i  Fo PRGFE
| L F-SPOBM rerds asgp 5
f c#t,}-ﬁa i g Gﬁf}: HAMI'IF{R
el L0 o BLACK WRINKLE
oW’ (CRACKLE) Fimshes

ona . B39 ne qusw. duabm vy eaen
. i oy

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

TELEPHONE ANSWERING machines.
New and Reconditioned. £55/160.
STAM Co., 182a New North Road, N1.
01-286 6119,

459
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X . .

e 1972 list covering mono and colour—TV,

30
7p Service Sheets A

ERVICE SHEET

SERVICE _SHEETS 9168, 500 SITMCE SIRETS AND MANALA ST2CT
30p+ Postage |PLeASE ENCLOSE S.A €. WITH ENGUIRIES..
NEW BOOKS & PUBLICATIONS

.G. Scroggie. 552 pages .

. WIRELESS SERVICING MANUAL by W.T. Cochnﬁ. poges o
28. BEGINNER'S GUIOE TO RADIO by G.J. King. 7th Editien. 204 peges . £1.00 1%
47.  RAPID SERVICING OF TRANSISTOR EQUIPMENT by G.J. King. 160 pages £1.% 15
48.  BEGINNER'S GUIDE TO ELECTRICITY by Clement Emvm. Assoc.Brit[.R.E. . £1.00 100
4. BEGINNER'S GUIDE TO ELECTRONICS by Terence L. Squires. AMIERE a o o o £1.00 0p
50. BEGINNER'S GUIDE TO TRANSISTORS by J. A R.ddmaug» 0.0 0.0 .0 0 o . 0100 10p
51, PRINCIPLES OF SEMICONDUCTORS by M.G. Scroggie. B3c.CEng.FIEE. 156 pages . £1.% 1%
52, THE PRACTICAL AERIAL MANDBOOK by G.J.King. 232pages . . . e £2.70 Ve
70.  TRANSISTOR EQUIVALENTS AND SUBSTITUTES MANDBOOK by B.B.Babani. 78 poges B £0.40 1
7). RADIO AMATEURS OPERATORS HANDBOOK by Data Publications L1d., 80 pages a o £0.45 o
82. QUESTIONS & ANSWERS ON ELECTRIC MOTORS by A.J. Coker. . . . £0.60 10p
83.  QUESTIONS & ANSWERS ON ELECTRICITY by K.G. Jacksen . 0.6 10p
B4.  QUESTIONS & ANSWERS ON ELECTRONICS by Clement Brown. Assac. Bt JIRE . . . . . . £0.80 0p
99, RAOIQ SERVICING by G.N. Patchern, Vol.l, Basic Electmtechnalogy. . . . . . . Lo .. 0 10p
100.  RADIO SERVICING by G.N. Potchett, Val.2. Intermediate Radio Theory. . . . . . Lo .. 1090 10p
101, RADIO SERVICING by B. Fozord, B.Sc.Eng.C.Eng.MIEE. Vol.3.Final Radio Theory ... .. £075 10p
102.  RADIO SERVICING by G.N. Parchen. Vol.4. Fault=Finding. o . . . . . . . . . . . €0.70 10p

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television now svailsbis to

BELL'S TELEVISION SERVICES
Albert Place, Harrogate, Yorks. Tel. 0423-86844 %

ICE SHEET SERVIC

" OUR STOCKS NOW COVER OVER 10,000 MAKES AND MODELS

Radio, Tape, Record Players, etc, List price 25p, plus SAE.
Service Sheets—price 30p. PO and LARGE SAE. Manuals for many makes

Enquiries welcome but please—a SAE

NEW SERVICE SHEETS, Magazines and Newsletter(( SAE brings details
and free sample
sagule-
BARGAIN CORNER A

]

Bag of Small Components, IK-'ce Eopr

Metal box_cantaining Heawy hul'-_-,- 12V 2PCO Relay OC35 (type)

transispif and ather components (originally fluid level control

unit) Erice 50)
MAIL ORDER ONLY

A.LS.
2lc Dryden Chambers, 119 Oxford Street, London W1E_LPB

Direct from the
Manufacturers

UHE AERIAL

Sy ASCE
10Element

APEX AERIALS (P.W.)

LA WO W ORT. JONRST R AEW

Hi-Fi Equipment

Peerless

HI-FI LOUDSPEAKERS
...... Aceclaimed by the Experts
MULTI-UNIT SYSTEMS
IN KIT FORM
MATCHING CABINET KITS
ALSO AVAILABLE
Full details & address of your local dealer from:

Helme Ltd, (Dept PW9)
ge: Harrogate HGJ 4DK
arley 279 (STD 0423-72)

L~ L

SERVICE SHEETS (1925-1972) for Tele-
visions, Radios, Transistors, Tape Re-
corders, Record Players, etc., by return
post, with free Fault-Finding Guide.

Prices f) i 8,000 models
availabl¢, Catalogue 13p.® Please send
S.A.E. wl a;l-orgcrﬂ!%q'ﬁiries. Hamil-

ton Radio, %London Road, Bexhill,

Sussex. Telephone %
e Aerials

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,

Manufacturer’s boxed and guaranteed

GOODMANS AXIOM 301
(8 ohm)

£14-00+50p p. & P.

SYKES & HIRSCH LTD.
31a Redcliffe Sguare, London, SW10 9HF

STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)
Only 40p each
“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"
Otherwise cannot be attended to

(Uncrossed P.O.’s please, original
returned if service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

UHF 8e £1-90, l4e £2-25, 18e £3-25.
J BEAM 18e £2-50, 4be £5-25, 2 x 4be

£12.
BBC dlYOle £1-75, H. £2-40, 3el £5:20.
ITA 5el £1-95 gel £2-70, 1llel £3-30
13e £4°10. Combined 1+5 £2-70, H+5
£4-10, H+7 £4-50.
FM dipole £1-15, 3e £3-75, Stereo £6.
Aerlals post paid with clamps., Acces-
sories extra. Battery powered boosters
UHF colour £3-85, FM £4:35, BBCl/
ITA £3-85. Mains models £2 extra.
Mast head colour amps £5-50, low 1
coax 6ps/yd. 16ft x 2in masts £3:30.
Lashing kits 90p, £1-20 and £2:35. All
Antiference and J Beam avallable Cat.
10p, SAE engquiries.
J. R. R. BAKER BONTNEWYDD.

We have the largest supplies of SER e Ty TH!
Sarvice Sheets (strictly by return of post).
make and model number BAINES

FOR HIGH FREQUENCY AERIALS
POSTAGE PAID ON ALL AERIAL
ORDERS INLAND

UHF MULTIBEAMS

MBM 10 £2-10. MBM 18 £2-9¢. MBM 3¢
£3:90. MBM 46 £6-00. 2MBM 46 £15-20.
4MBM 46 £33-00. Logbeam £5-25. UHF
I‘:!galexers £1-00.

F AERIALS
EMed &2 pEM Bioie and 5 e a0, TTA
N -80. ipole an =70,
SERVICE SHEETS. Radio, TV etc. 8,000 5 element £2:00. ITA 8 element £2:70.
models. List 10p. S.A.E. enquiries. ACCESSORIES: SAE for full detalls.

TELRAY, 11 Maudland Bank, Preston. Pre-Amps: ~Masthead mains & single —stage
o

Please state

: alternative.

Free TV fault tracing chart or TV list on
request with or_der.

Mail order or phone 01-458 4882

£7-00. Two stage £12-00. Wideband channels

21 to 68 £12-00. Colour-booster Bty £3-88

mains £6:00. VHF Co-Ax 5p, UHF Co-Ax

9p.

PLEASE STATE CHANNELS REQUIRED ON
ALL ORDER!

S
11 Dale Cres Tupton Chesterfleld S42 6DR

SERVICE SHEETS. 35p,
addressed envelope., Mai
Lesmar, 15 Conholt Road, Ando
Hants,

www americanradiohistorv com

Receivers and Components -

NEW MODEL V.H.F. KIT MK2
Our latest kit. Improved design and performance
plus extra amplifier stage, receives aircraft,
amateurs, mobile, radio 2, 3, 4, etc., this novet
little set will give you endless hours of pleasure
and can be built in one evening. Powered by 8 volt
battery, compiete with easy to follow instruction
and built in Jack socket for use with earphones or
amplifier.
Only £3:50 +p.&p 10p U.K. only.
Hllustrated catalogue of selected kits and com-
ponents. 15p P&P free.

Galleon Trading Co,
2, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex,

AARVAK ELECTRONICS Soundlight,
Convertors 3 Channel 1-2kW £17. 3kW
£25, Strobes 1 Joule £16. 4 Joule £25.
Mail or call, 74 Bedford Ave., Barnet,
Herts. 01449 1268.

RADIOSPARES COMPONENTS speci-
fied for projects in this, and other
magazines supplied on request. SAE
with all enquiries. The Hobbies Shop,
32 The Parade, Cwmbran Town Centre,
Cwmbran, Mon. .
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Receivgsvand..anponents

EX-RENTAL TV’s (UNTESTED)

Complete with 13 channel tuners. Good cabinets.
Carriage £1-50 extra.

197/21” slimline (110° tube. .. 2500
23" slimline .. o 4, - .. #7550
197 BBC 2 sets b oo .. 214:50

TUBES EX EQUIPMENT (Tested)

SINGLE PANEL

19”/21" any type . 5 . 23-00
23" any type .. . £4:00
TWIN PANEL (BONDED)

19” bonded . £500

All tubgs add £1 carrmge

VALVES EX EQUIPMENT(. -

124p | PL36/
P

Add 2{p per valve p. & p., ofders over £1 p. & p. free
Foe

UHF TUNERS-

For Ferguson 850 900 cglusis. Adaptable for most UHF
Chassis £2-50, p. & p..50p.

SLOT METERS

Bniiths reconditi;‘{xed switchnaster MK ITI. Decimalized,
Perfect working order. 12 for £25 delivered. For sample
send £2:50 c.wfo.

TRADE DISPOSALS
/(Dept. PW/TS)

g{ornbmy Roundabout, Leeds Rd., Bradford.
Telepbone 0274/665670

" RAPID SERVICE—GOOD VALUE

1 MONEY BAC E
m:nom 710 ;
723 7|p “FA230 90
PAR34 £1-00; SL7
SNTe0IT - 24p, 74 SERIES TTL(

01" 8p; 02 18p; 04 I8p; 0B I8p; 10 16
20 6p:30 19p: 40 16p; 51 18, 30
74 33p; 75 4dp; 86 7255 -2t
RE % N AMPE 50 oov 4p; 200V
400V 00V 1,00V Hp.
3 Tlip; 4oov J2e; TRIAC: 10 AMP
soov (£1.20; SCR AMP 600V 73p,
en 93 2N3054 40p
3 72 8p:
79 18p; BC¥ 344

0411 IBp 04I2 l9p 04I4 24p, I002 lOp;
6 4101 10p; 4102 tip;

;60 12 6002 14p; 6101 l4p;

6102 14p; BOOI 14p; 8003 I5p; MEFI04 42p;

MP3I}I s MP8112 42p. | CKETS: 14 pin
D.LL. (4p. LDERCONS, 0-7p per pin.
JEF ELECTRONICS (P.W.9)
York House, 12 York Drive, Grappenhall,
Warrington, WA4 ZE]

Mail Order Only. C.W.O. P. & P. 9p per order.
OfSeas 65p. Discounts start at 109, for 10+.

List free on application.
\ /”‘"’

EX COMPUTER PRINTED CIRCUIT PANELS
2in X 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, ete. Our
price 10 boards 50p, P. & P 8p. With a guaran-
teed minimum of 35 transistors. Data on
trznsistors included.

SPECIAL BARGAIN PACK. 25 hoards for £1,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors include;

250 MIXED CAPACITORS 62p

Plus 9p P. & P.

!

709C OPERATIONAL AMPLIFIER TO5
8lead I.C. 1off 50p; 50 oft 35p; 10

SOUND SUPFPLIES
{Electronics) Co, Lid.
P.A. EQUIPMENT. Marshall amps, instru-
ments and guitars. etc. TOA and Eagle
amps and accessories, Reslo mics, etc.
COMPONENTS: Resistors, capacitors.
plugs, sockets, cables. audio leads, semi-
conductors, valves vero board, etc.. for
the constructor,
Power packs and car droppers for the
cassette recorder or radio
S.A.E. for list and enguiries. P.A. list 15p
12 Smarts Lane, Loughton, Essex
- 01-508 2715 Closed all day Thursday

RECEIVERS and accessories. B40/62B
fine-tuning, S-meter and product de-
tector Kkits and information, SAE
details. P. R. Golledge, G3EDW, Glen
ao]rl, Torrington, Devon. Tel: 08-052

/. NELS
anel contains 2 x Mullard 0C23 Transis: d

5 other Transistors etc. 2 panels 50p
Panel contains 2 x Mullard OC28 T ATTTISQ)
2XBCY34, etc, 2 panels 50p R.P
sorted Comp 5

anels contains_ minimum oM\ 10
cuiesr-also Transistors, Diodgs ¢
l R0, 150

ytic Capacitors UF/V. 2000/35, 10,000/
15, 10, 000/25 12,500/35. All at 30p each p.p. 6p.
2,000/50, 2,500/50, 5, 000/50, 10 000/50 12, 500/
50. 50,000/!15 ail at 40p each p.p. |0p.
Alsp-available wide range motor start capacuors
aJgo block paper, etc. Send our exact requir

EROZA RADIO

1, East et, Bishops Tawton, Dafon

250 MIXED RESISTORS{ 62

1 & § watt.

e}

150 MIXED HI STABS (' 62p

{4, 4 &1 watt 5% & better

QUARTZ HALOGEN BULBS

12V 55W for car spot lights, projectors, etc.
50p each. P. & P. bp.

@GP0 EXTENSION TELEPHONES
with dial but without bell.

88p each, P. & P. 30p.

£1-75 for 2, P. & P. 50p.

50V. 25k Q coil P. 6p.

KEYTRONICS =i order only
44 EARLS COURT ROAD
LONDON W.8  01-478 8499

0

T e

MAINS TRANSFORMER MT?7)
30 x 30 x 37mm, 7-0-7V rms, 120mA

for BV rectified d.c. Top quality com-
ponent with really comprehensive

data. 70p, UK post 5p. Mail order only.
AMATRONIX LTD., 396 Selsdon Road,
South Croydon, Surrey CR2 0ODE.

NEED RESISTORS? Let our resistor

kit solve our problem. 160 high
stabili Sg*\

nents (20 different selected values)
only £1-95 t free. G.L. Ltd. (P.W.),
31 C Close, Tonteg, Nr.
Pontypridd, Glam

wwWwW._americanradiohistorv com

1/8-1/3 watt compo-

Build the
TEXAN hi-fi amp

Kit price only

£28-50

(incl. case)
Pack 1. RESISTORS
Pack 2. SMALL CAPS
Pack 3. LARGE CAPS
Pack 4. SUNDRIES .
Pack 5. SWITCHES .
Pack 6. CONTROLS
Pack 7. SEMI CON.

8 IRANSFORMER
Pack 9. P.C. B s

OAR.
Pack 10. CHASSIS etc

Post extra—parts available separately.
Send for list.

Kits also available for

¥ Stabilized Power Supply Units
Jisdctediny

fm ERADIO ~H-"Fh. 225 Fore Street,
London, 9.
01807 37197

[ NEW

15 watt HiFi
PLIFIERS

requency response 15 t019000c¢s. Sigrjal
noise > 70db. Input sens. 750mv intg/2k

H ELECTRONICS
L . GRANGE-

"_*_47
THE WORLD RENOWNED

“GLOBE KING”

SHORT WAVE RADIO KITS
now back in production!

New, exciting range of shor{-wave units cmermg
10 to 350 metres. Transistor 9v. and AC mains
versions. Ideal for Flats etc.—range the World
with just 257 length of wire or Rod aeriall
Acclaimed by professional and amateur alike
“Globe-King’’ receivers are in use all over the
world. Modern technique plus a precision mechani-
cal standard opens up a new era for this famous
product. Bend for free copy of our interesting
literature, price lists, and order form-—kindly
enclose self-addressed long envelope. Overseas
inquiries must be ied with Int i

Reply Coupon. (See also our advert on page 462)

JOHNSONS (RADIO)

St. Martins Gate, Worcester, WRI 2DT
(a John Banner Co.)

B.H. COMPONENT FACTORS LTD.
DEPT. PW.

For Eagle, Sinclair, Data Books and Com-
ponents, 1W 5% Fesistors ) g
El;cgrolytlc C426_ 4/40, 8/40 10/16 2/10

6-4 all 4p. IN914 6p,
Brid p.y P ¥ Malns Tmns-
form *y50p. Bargain
Flect trolytlc 100/50

000 000/25 gf)
(é E§30/50 35p. ?uLBIE“ 7 400/01/10/30
Discount £

110%% Money\back gunrantre Brand new to
spec P.O. Box 18, Lutqn, Beds, LUl 1SU.

BRAND NEW COMPONENTS p&{
UR

-1/35V, -2

V, 2-2/35V, 4-7/35
Mylar Film 100V-—-001, 5
! :02—2p, -04, -05—2',p. -068,
-1—3p. Polystxr e 65V—10 pf.—10,000
pf. E.12 series ;Ll:d miniature
rhon stors "\E12 series

F1/3W 10-M0M0 \8 for _3p. Insured

Co., 127

postage 8 he
oad, Shefﬁeld 58

Chesterﬁeﬁl il

461
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Receivers and Components

Trampus alaaironis

All Brand New, Money Back
Guaranteed, Fast Service.
5V DIGITAL INDICATOR

0-9 DP, with socket £1-49

7447 driver £1-29. BAE free

data. NIXIE type 180v 15

LIGHT EMIT DIODES.

red 1-6V & free panel c

Infra-red £1-49. ORP 1

IC Photo Detectorfamp,

ZENERS BZYS88 4Q0m’

CAPACITORS

25V 10/56/100 uf 5 01,4l 4p
01 to 5 ul 5%
ULTRASONIC transducer transmit/receiv
DIL SOCKETS, plastic for 74N etc. 14 & 16 Pi
TEXAN: 72741 . 72748 80p. IN 400

i 3. TIFELN "

¢ ME 0404-2 17p.
gt ME 4102 1lp.
AC

T8 M T T,
B 1&p each. T

vt

48 39p. 703RF 59p.

¢! ¢1-39. TAD100/110RX

£1-75, Data Booklet 1kCO,
£1-67. 74 et 12p, gates 74
7 T T470/72 29p. 7473 89p, 7490 67p. 74¥ D
BEE CATALOGUE SAE DATA SHEETS bpea.
*W.0. P & P 7p. Overseas 85p. Discount 10+ 1y%

G
709 2
Al

P.0. BOX 20, BRACKNELL, BERK_B._.__._,_,--

B =t ———

TV Line out-put transformers

Replacement types ex-stock.
For '‘By-return’ service, contact:
London: 01-948 3702
Tidman Mail Order Ltd., Dept. PW,
236 Sandycombe Rd., Richmond, Surrey
TWS9 2E

PRECISION
POLYCARBONATE CAPACITORS

FRESH STOCK — FULLY TESTED
Close tolerance. High stability. All 63V d.c.
0-47uF:  £5% 80p;  £2% 40p; +1% 60p
1-0uF: +5% 40p; 50p;
: *5% +2% 60p;
4-7ul: +5% +2% 90p;
10uF: 35% £1-10; £2% £1-40;
15uF: +5% £1-80; £2% £2°10:

NEW—=TRANSISTORS. BCI07 BC|O
Al at ;-ewr—sw?‘rﬁ'o‘rn’xa. i
rnd new and marked. Full spec. devices. May
be mixed to qualify for quantity prices. A
/| POPULAR DIODES IN914—Tp each, 8
50;p 18 for £1. IN9169p each, 6 for 50p, JATor
£1. 1544 Sp each, 11 for for £1. Altbrand,
d mark

SPECIAL OFFER—400 mW Zeners, Values
available 68, 7-5. 8:2, 9-1, 10, 11, 12, 13-5,
I5V. Tol. + 5% at 5 mA. All new and colour
coded. Price 12p each, 5 for 50p, 12 for £1:00,
RESISTORS, Carbon film {W 5%. Range from
2-20Q to2-2M £ in El2 series, i.e. 10,12, 15, 18,
22, 27, 33, 39, 47. 56, 68, 82 and their decades.
High stability, low noise. All at Ip each: 8p
one value; T0p for 100 of any one

alue. Speci ACK—
value 2:2Q to 2-2M €2 (730 resistors) £5.
440V A.C. CAPACITORS, 0 IuF, size | }in
tin, 25p: 0-25uF, size §gin x %in, 30p;_0-5/.L b
size 13in x 2in, 35p; | -OuF, size 2in X gin, 45
2-0uF, size 2in x lin, 75p-4 ach.
TD 8 a5 T
above 5ré ideal for dimming filament bulbs
(unsuitay!e for fluorescent lights). We suggest
L/.Lfb{or dimming 25W2uF for 40W or 60w
ulb.
P.E. SCORPIO, |uF 440V a.c. capacitor listed
above is recommended by the Author for use
in place of 2 x 0-47uf 1000V d.c. discharge
capacitors C6 and C7. Improved reliability.
Alternatively, 2 x 0-47uF 440V ac. may be

5p post and packing on all orders below £5.

P.O. Box 8,
ALRESFORD, HANTS

Nl

WOT MORE

2N3819 29p, 2N3820 49p, 2N5245 ¥4p.
F.E.T. Design ideas by Texas

p.&p. 6p
FREE Construction Catalogue
Transistors, Resistors, Capacitoys,

Chips, Vero board more, se

el-

Valves, Tubes, Condensers, Resistors, i
Rectifiers and (o Transformers supplied at 35p each.
also stoc! 5
CALLERS WELCOM v. ATTWOOD, DEPT. Dt,
Wl AN
i AN
vd

o
5
=

Do 156 BA 5 4 VALVE TEPE
L sr-—REFD SWITCH UNIT,
CONTAINSS DS, 1% RESISTORS, SOCK-

ETSETC.
SAE LIS

125 E5p). POSTAGE IN BRACKETS.

AILS

S.A.E—The F.E.T, K
&{trop Road, M/C 19 3JL™ GREENWELD (PW4), 24 GOODHART WAY,
S W. WICKHAM, KENT. 01777 2001
RESISTORS 100 ~30p;—Potentiometers ™ —
A

10 40p; Magnetic counters 10p. 6 B

bolts 100 10p. Capacitors 10 7p. In-

teresting samples and lists 20p. Der-
ent Radio, Scarborough.

=

INC :

Johnsons CV2—unique triple-purpose {Con-
verter, Receiver, Tuner-Feeder) kit for the
Amateur enthusiast. Fantastic transistorized
performance. World Wide Sales. Complete
kit of top grade parts with coils covering
80-180 mHZ, plus easy/build diagrams and
instructions. £4 direct from makers or
S.A.E. for free literature.

Crystal Set Kits—one or two waveband
now available. Send S.A.E. for free literature.
See also advert. on page 46l.

JOHNSONS (RADIO)

st. Martins Gate, Worcester, WRI 20T
Est. 1943 (a John Banner Co.) Tel. 24864

ELEVEN BAND RADIO. SWI14 (4-30
MHz). Marine. LW. MW. FM. PB
(76-86). Aircraft (108-136). PB (148-174).
Battery/Mains. 0. AGC. Squelch
Control. Output: 1-3W. 15in x 10in x
5l,in, £70. Eight Band Model, with
BFO, £42. Four Band, MW. FM. Air-
craft. PB. £15. SAE. Full Lists. Lang-
tons Radio, High Street, ROCESTER,
Staffordshire. Tel. 388,

SEND SAE for new components list.
Half normal price. Rogers, 35 Stock-
bridge Gardens, Chichester.

462 -

\ MORSE PRACTICE OSCILLATORS

L1 available from:

Consisting of Integrated Circuit,
Loudspeaker, and battery fully wired,
85p, post 5p.

The Amateur Radio Shop (G4MH)

| H ILL, HUDDERSFIELD
el Tel? 4

OMPONENTS GALORE.
mixed components manufact
plus plus once used. Pack
resistors, capacitors, transt
diodes, 1.C., gang, pots, etc. Tre
dous value. Send £1 incl
CW.0. to Caledonian
Fosterton Firs, Strathore

Thornton, Fife.

\EONDITIONS ACCEPTANCE
ADVERTISEMENTS

I. The advertiser warrants that the
advertisement does not contravene
any of the provisions of the Trade
Descriptions Act, 1968.

2. The Publishers reserve the right to
refuse or withdraw any advertise-
ment.

3. Advertisements accepted for public-
ation cannot be cancelled without
the Publishers’ express consent.

4. Although every care is taken, the
Publishers shall not be liable for
clerical or printers’ errors or their
consequences however caused.

)

-
Pd

AN\

s

I\B5.R. MINI Au'ro-%xuazr/ -
Mol L =75 pp 30p.

~SIEMENS MINIATURE RELAY,

BELLING LEE INSULATED TERMINALS. Red or
Black, b amp. max. 10p pair, pp 3ip
BERCOSTAT WIREWOUND RHEOSTAT. 50 vl
800 ) 25 watts, 2° dia. 25p. pp Tip.
FINNED ALUMINIUM HEATSINK 9" x 1}°, Ready
Drilled. 20p, pp 64p
SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp 6p-
@.E.C. 5 AMP 240 VOLT A.C, CIRCUIT BREAKER.
75p, pp 10§p.
SUB MIN CROC CLIPS. Red or Black, insulated 4p.
Min. quantity, 6 pp. 33p.
GARRARD MAG TAPE DECKS: 1jips, 50v solenoid
operated brakes etc., Mains voltage motors £7.50
each, pp £1-23.
4} PLANNAIR FANS. Complete, capacitor, ex-
equip. 2,800 r.p.m. £3-50, pp 40p.
ELECTRIC “MOTORS;~-HOOVER OR CROMPTON
PmINSON. 250v. Single Phdse AL
. thp 1d40r.pm. £3-75 pp £1-00
$hp. 1,425 r.p.an. or 2,800 r.p.m. £8-75
pp £1-25
i hp. 1,440 r.p.m.

AUDIO CONNECTORS
3 pln Din Plug .. o .-
5 pin Din Plug A type, B type
2 pin Din Speaker Plug/socket
3 pin Din Line Socket
3-5mun Jack Plug Screened
Standard Jack Plug .. .
Screened Standard Jack Plug
Stereo Jack Plug o
Screened Stereo Jack Plug
Phono Plugs: Red or Black 3p each.
pp on above items 3§p.

£2:25 pp 75p

18p each

MAINS NEONS.
Red or Green. Size: $* x 13" 15p, pp 34p.

LEVER ACTION P.0.1000 TYPE SWITCHES.
Lock 4-pole changeover 16p, pp 34p. (ex-equip.)
Lock 2 Pole Changeover 10p pp 34p. (ex-equip.)
AUDIO LEADS

Bcreened Phono Leads 467 long, 15p

3-5 mm JACK/3-5mm JACK 7’ 67 long 40p
TYPE. Approx &' long

pp above items 5§p. )
1EZO DYNAMIC MICROPHORE
50k 2 £1-00 pp 8p- .
MULLARD SCREW TERMINAL WBAPACITO;
4,500 ut 64v. 7100 uf 40v. 50p each pp Hp.
ELLING LEE 15 amp in-line rubber
erence suppressor 25)
RUBB. AMP NON REVERSIBLE CABLE
CONNECTORS 20p pp 5ip-
FIBRE GLASS TAPE 3° wide 50~
pp 20p-
SOLENOIDS 12 VOLT PULL ACTION ™
2% % 17.x 1*. 40p 7D Bp.

overed

roll. 50p.

Doul;le pole
changeover dust cover/base 48v 2500 50p pp 5p new.
OMRON ME? MIDGET POWER RELAY.12v DT
Double pole Changeover. New. 70p pp Op-
STC MINIATURE RELAY 2
-15v new, 35p
GARDNEER'S POTTED TRANSFORMER 0-250v
Input: 18v 500m/n 50v 150 m/a, 6v 250 m/a Output.
Bize 3" x 24" X 21°, £1:00, pp 20p. Ex equip tested.
TELESCOPIC AERIALS

Chromed 7° closed 28 extended 6 section ball
jointed base 23p pp 8p new.
MULLARD 4 DM 160 INDICATORS in plastlc
holderfcover ex-equip. size approx. 13 x 1" x$°
36p pp BP.
PRINTED CIRCUIT BOARD/19 ACY 19’ 10 0A200
Diodes: 1 reed relay: 1 AZ 229 zenner asa. capacitor]
resistors. Power supply 22v 250 m/A DC. Output
240v. AC £1 pp 20p ex-equip.

TOGGLE SWITCHES. Single pole Double Throw
ex-equip. new condition. 50p doz. pp 13p.
PAINTON PLUG SOCKETS Type 159 series working
voltage 350v AC/DC current mnax. 3 amp AC/DC
7 pin plug & socket 50p pp 6p. 15 pin plug & socket
21 pp 6p. 31 WAY PLUG & SOCKET. $£1-50.
po 6p.
CASH WITH ORDER PLEASE

FIELD
ELECTRIC
LIMITED

3 Shenley Road,
Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel: 01-953 6009.
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PRACTICAL

FOR THE GRAFTSMAN
AND AMATEUR ALIKE

Get PRACTICAL WOODWORKING every
month for its invaluable detailed how-to-do-it
features covering every aspect of working

with wood from . ..

O Modernising old furniture to making new
O Building a summerhouse to panelling a room
(0 Turning a chairleg to building a boat

PLACE AN ORDER
WITH YOUR NEWSAGENT

25p

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 volts
Output V. & Amps.  Rel. No.
12V x3 250 mAx?2 MTI111C8*t ..
12Vx2 500 mAx2 MT213CT*t ..
12Vx2 1Ax2 MT 71 AT
12Vx2 24x2 MT 18 AT
12Vx2 3Ax2 MT 70 AT
12V x2 MT 108 AT
12V x2 BAX2 T 72 £3-
30 volts. All tapped at 0 12- 16 20- 24 30V
Ret. No. Price P.P. Out- Ref. No. Price P.P.
put pu
Amp DS,
500 mA MT 112 Cr¢ 1 12 16p SA MT 20 A
lA MT79 A t .1 4A

50 volis, All t

500 mA MT 102 ATt

1A MT 103 AT 200 32p 4AMT 106 AT 5-08

2A MT 104 AT 8§10 32p 6A MT 107 AT 7-47
60 Volta. All tapped at 0-24-30-40-43-60V.

500 mA MT 124 AT 148 30p 2A MT 127 AT 316

1A MT 126 AT 224 32p 3AMT 126 AT 4-50

AUTO-WOUND RANGE
‘Winding tapped at Ref. No.

Price P. & P.
otz i

3
-84 32p

41p
41p
50p

41p
41p

Power PriceP. & P.
output
20 VA

76 VA

0-1156-210-240 MT 113 CT £0-89 14p

MT 64 AT £1-72 30p

160 VA MT 4 AT £2-16 32p

200 VA MT 65 AT £3-00 32p

400 V. Output at 50 HZ. Ref. IT3 AT Price P. & P.

C-D Ignition gystem by R. M. Maraton 22-30 29p
Esq.

0-115-200-220-240

EQUIPMENT BAIGE

Sec Output (r.m.s.) Ref. PriceP. & P.
3-0 200 mA MT 238 08‘1' 2080 8p
100 mA MT 13C8*%
50 mA MT 239 C8*1

30 mA MT 24) C8*1

300 x 2 MT 214 CT*$

500 mAx2 MT 207 CT*$

0-15-20x2 500 mAX?2 MT 205 AT*$
0-1527x2 500 mA x2 MT 203 AT*
0-15-27 x2 YA X MT 204 AT*
10-12-0-12-20 700 mA {d.c.) MT 221 AT*

AT jodicates open universal fixing with tags; CT is

open U-clamp flxing with tags; C8 is open U-clamp

fixing with P.C. spills; *with interwinding screen; 1 no-

tapped 240V Primary; £ Primary tapped at 210.240V.
other Primaries tapped at 200-220.240V.

9-0- 9 V
12-0-12
20-0-20
0-20 x 2
0-8-9x 2

Over 200 types in stock through agents or direct. Send for \

DOUGLAS ELECTRONICS INDUSTRIES LTD.
{Dept. MOSFW)., Thames Street, LOUTH, Lincs.

INDEX TO ADVERTISERS

AH. Supplles Galleon Trading .. 460 I R.D.I. ... 458
ALS. 460 Gladstone Radio .. 376 RSC Hi-Fi Centres Ltd.. 380, |
Antex Ltd. 403 Global Audio Discount Warehouse ... 388 RST Valve Mail Order Co. . .. 436
Apex Aerials 460 Government Communication Head- Radio Component Specialists ... 435
Attwood, V. 462 quarters . 459 Radio Exchange Co. 383
gaLnes.JRR.. :68 Greenweld 462 Radio & T.V. Components (Acton) Ltd 3775 3s
ELY4 - 6 H-Electronics .. 46!
g:her;{:'producers igg HAC Shortwave Products 440 :’dm §h°" f Great By ;%‘
Bentley Acoustic C Ltd. 4s4 | adley, C. B2 | Roaders Radio o riin 404
Bernar)«l:l G:"'s :; orporation Lt 444 | Harverson Surplus Co. Ltd. ... .. 379 gea e’:l IE;O 104
B1. E T ral e ave 38.B.. 3 He|me. P. F. & A. R. Ltd " . 460 versdale ectronics .on
BiPak Semicond 3'82"‘5'87 Henry's Radio Ltd. . 439, cov. 4 Salop Electronics 458
Bi-Pre-P le‘:g uctors b 375 Home Radio (Components) Ltd . 369 Saxon Entertainments ... 443
g2 . . 1.C.S. 374, 407, 459 Scientific & Technical 408
Boffin Projects 458 a ’ ’ Sel Book C
ray Book Co. Ltd. ... 459
British National Radio & Electronlc Ivoryet Led. ” = A Sinclair Radionics Ltd. 450, |
School .., . . ., 444 | Jef Electronics 461 Shopertunities Ltd. ... . 389
Broadway Electranics cov. 2 Jermyn Industries 370 Smith, G. W. & Co. (Radio) Ltd 455. 6. 7
Bull, ). (Electrical) Ltd. 384 Johns Radio ... 453 Sound. Supplies Led. . 481
(B:";hm& ge'“"" c 2l 212 Johnsons (Radio) Ltd. 461462 | southern Audio Services Ltd. ... 444
T Ele :“m"'c °"‘p°"°"“ Lt 454 Kempner, §. Ltd. 443 Surplectronics . 370
C""mcé""'c‘ 420 | Kensington Supplies 458 | Swanley Electronics 440
Cirevit & Supphes 451 Keytronics .. 461 Sykes & Hirsch Ltd. 460
Colomar (Electronics) Lid. 52 | King kM 132 | Teleradio Co. Ltd. 461
Component Factors .. 461 LEL L 2% o Thacker, A. H. .. 440
Comet High F}ellty Discount Ware- Lasky’s Radio Ltd. 371 Th°""b”’7 Trade D's"“‘" 461
houses ... .. 390, 1 Lewis Radio 436 Tidman Mail Order o0 462
Concord. Electronlcs Ltd. 376 | Lindair (Electrotech) Ltd. 404 | Trade Aids 449
D.E.W. 458 | Linear Products Ltd. .. 382 | Trampus Electronix 462
Dabar Electronlc Products . .. 432 London Computer OPGF“O"S T""‘"‘l Underground E"p|°r“'°" Led. 485
DEB Chemicals Proprletanes Ltd. Centre .. o o o 459 Velco Electronics 454
(Swarfega) ... . .. 374 | Lowe Electronics 436 | \web Europa 374
g:::ls:;ugfectromc Indostries Lid. 31; Marktyme . Cov.2 | West London Direct Supplies 432
Duke & Co, (London) Ltsd es 378 Marshall, A., Son 449 Weyrad (Electronics) Ltd. . 453
Edgware Electr mn C 382 Mole, M. & Son Ltd. pe el [k : piid
Ele‘ctros are onic Centre ... 45 | Morse 459 | Wilmsiow Audio . 370, 432
Electrov:lues S Multicore Solders Ltd. Cov.2 Wilsic Electronlcs Ltd. . .. 443
Elvnns Electronics Musical Instrument 385 NIP Electronics ... 584 rlulhe,:{. 7 N o ::T
xpress Mail Order 382 Padgetts Radio Store 408 eroza Radio
FFE -T. King - 462 | partridge Electronics Ltd. 453 | York Electronics 452
elstead Electronics 454 | Potter & Clarke Ltd. .. 388 | Yukan Self Spray 459
Field Electric Ltd. 462 Powaertran Electronics ... 385 Z & | Aero Services 464
463
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Head Office and Warehouse Z & | AERO SERVICES LTD. Retail Shoo
R
LONDON W2 Please send all correspond and Mail-Orders to Head Office 85 TOTTENHAM C?’URT ROAD
Tel: 727 5641/2/3 When sending cash with order, please include 124np in £ for postage and handling TLI NDONRWI
MINIMUM CHARGE 15np. No C.0.D. orders accepted N d’ g :“ °:°3
Please note that the valves offered below are not necessarily of U.K. origin 0 €1 7 ST
0A2 0.88 | 6AQ5 0.38 , GBEWE 0,70 ; 6Y6G 0.70 EF89 028 | GY501 0.80  PF86 065 ) U201 0.36
OA3 045 | 6AQ6 085 | 6F1 075 | 7Y4 085 First Quality Fully Guaranteed | ers1 033 | Gzso 040 | PFs18 085 | U281 0.40
OB2 035 | 6AR5 045 | 6F6  0.75 | 9BWé 080 | EFy2 0,35 | GZ31 0.35 | PFL2000.85 | U282 0.40
0B3 0,70 | 6AR6 0,55 | 6F8G 035 | 10C2 050 FEF95 035 | GZ32 048 | PL33 085 | U301 0.40
0ocs 0.38 | 6AR11 1,25 6F11 0.40 | 10D1 0.55 ' 'EF97 085 | GZ33 0.70 | PL36 0.65 | U403 0.60
OoD3 035 | 6A85 045 6F13 045 | 10D2 0.50 EP9S 0.5 | GZ34 0680 | PL81 050 | Udod 0.60
1B3GT 040 | 6AB7G 085 6F14 0.70 | 10F1 075 BRAND EF183 0.30 | HABC800.45| PL82 046 | Usol 0.80
1L4 020 | 6AT6 035 6F15 0.5 | 10F9 0.80 R EF184 0.85 | HK90 0.40 | PL83 0.45 | UABC80
1R4 045 | 6AU6 0.26 6F18 0.50 | 10F18 0.50 | EF804 1.25 | KT66 2.20| PL84 040 0.40
15 o) dha ai g oom )l 0w B |8 i 0| phns 08
. . . . g EL34 0. PABC800.40 | PL504 0.80 | UAF42 0.5
185 o030 6Bas o025 |eres 100 | 10P13 060 | ELECTRO NIC VALVES |ELsc o0 | pcss 080| PL508 0.80 | UB4I 0:60
1T4 0.30 | 6BE6 0.30 | 6F26 035 | 10P14 1.10 EL37 1.80 | PC88 060 ]| PL509 1.10 | UBC41 0.50
1U4 0.80 | 6BF5 1,00 | 6F28 0.85 | 12AB5 0.70 | 25Z4G 0.30 | 50C5 0.50 | DK96 050 | ECC83 0.30 | EL4l 0.80 | PC92 0.06| PL80O1 0.80 | UBC81 0.40
LUS 060 | 6BF6 0.5 | 6GK6 060 | 12AC6 0.50 | 26Z6GT 0.85 | 50CD8G1.20 | DK92 0.85 | ECC84 0.30 | EL81 056 | PC97 0.0 | PL802 095 | UBF80 0.40
1v2 0.50 | 6BH6 0.76 & 6J4 0.50 | 12AD6 0.56 | 30A5 0.50 | 50EH5 0.80 | DK9 0.80 ECC85 0,40 | EL83 0.42 | PC900 0.48 | PM84 0.60 UBF89 0.36
1X2B 050 | 6BJ6 0.50 | 6I5GT 030 | 12AE6 0.56 | J0AE3 0.40 | 50L6GT0.85 | DL96 045 | ECC83 0.40 | EL84 025 | PABCS0040 | PY31 0,30 | UBLL 0.60
2A3  0.80 | 6BK7A 0.60 | 6J6  0.20 [ 12AL5 0.50 | 30C1  0.30 | 85A3 0.50 | DM70 0.85 | ECC89 050 | EL85 048 | PCCs4 0.40| PY33 0.63 | UBL21 0.65
2CWé 070 | 6BN5 048 | 6J7  0.45 | 12AQ5 0.50 | 30C15 080 | 90AG 2.40 | DM160 0.65 | ECCIL 020 | EL86 040 | PCC85 040| PY80 0.40 | UCO2 0.40
2D21 0.88 | 6BN6 0.45 | 6K6GT 0.80 | 12AT6 0.30 | 30C17 0.90 90AV £.50 | DY51 050 | ECC1890.85 | EL90 0.38 | PCC88 0.55| PY31 0.30 CC85 0.40
3a4 040 | 6BQ6 025 | 6K7  0.35 | 12AT7 0.35 | 30C18 0.80 | 90C1  0.65 | DY8¢ 0.32 | ECC8071.85 EL95 085 | PCC89 0.55| PY82 0.35 | UCKF80 0.58
3A5 075 | 8BRS 0.70 | 6K8G 040 | 12AUG 0.35 | 30F5 0.85 | 90CV 240 K DYs7 033 | ECF80 0.3 FLS21 0,60 | POC1890.55| PY83 0.38 | UCH21 0.80
3BP1 300 | 6BS7 1.80 | 6K26 075 | 12AU7 0.80 | 30FL1 075 | 807  0.50 | DY802 0.36 | ECF82 0.35 | EL822 1.80 | PCC8050.85| PY88 0.40 | UCH42 0.70
384 036 | 6BWe 0.85 | 6L6GT 0.45 | 12AV6 0.40 | 30FLI21.20 | 813  3.75 | E8SCC 0,65 | ECF86 065 | ELL80 075 | PCC806 0.80| PY500 1.00 | UCHS1 0.40
5R4GY 0.75 | 6BWT 0.80 | 8L7 0.40 | 12AV7 0.65 [ 30FL14 0.85 | 8866A 075 | E180F 1,00 ECF8041.65 | EM34 1.00 | PCF80 0.80| PY800 0.40 UCL81 0.80
5U4G 085 | 6BX6 0.25 | 6L18  0.45 | 12AX7 080 | 30L1 0.40 5643 0.70 | EABC800,85 | ECH42 0.76 | EM71 0.80 | °CF82 0.85| PY801 0.50 | UCL82 0.85
5V4G 045 | 6BZ6 0,40 | 6LD20 0,50 | 12AY7 0.75 | 30L15 0385 | 5670 0.50 | EAF42 0.85 | ECHSI 0.30 | EM80 045 | PCF84 0.60| PZ30 0.35 | UCL83 0.60
BY3CT 0.40 | 6C4  0.33 | 6N7GT 0,45 | 12B4A 0.80 | 30L17 080 | 6080 1.60 | EAF8010.60 | ECHS3 0.46 | EM81 0.60 | PCF86 0.80( QQVO02-6 UF9 060
523 060 | 6G5GT 040 | 6P1  0.60 | 12BA6 0.40 | 30P12 0.80 | 6146 160 | EBC33 0.50 | ECHS4 0.48 EMS3 0.50 | PCF87 0.80 1 UFIl 0-50
073G 040 | 6CB6 035 | 6P28  0.65 | 12BA7 0.40 | 30P19 0.85 | 61468 £.50 | EBC4L 056 | ECL80 0.45 | EM84 0.35 | PCF8010.50] QQV03-10 | UF41 0.60
6/30L2 0.80 | 6CD6GAL25 | 6Q7  0.40 | 12BES 0.40 | 30PL1 0.75 | 6360 125 | EBCS1 0.80 ECLS1 0.50 | EM85 1.00 | PCF8020.50 1.25 | UF42 0.80
oaBi 038 | 6067 055 | 68A7 040 | 12BH7 0,45 | 30PL130.93 | 6939 225 | EBF80 0.40 | ECL82 0.35 | EM87 0.70 | PCF8050.80| QQV03-20A | UF43 0.80
SAF4A 056 | 6CH6 0,60 | 68G7 0.40 | 12BY7 0.60 | 30PL140.90 | 7199  0.80 | EBF83 040 | ECL83 0.70 EN91 0.88 | PCF8060.70 5.25 | UF80 0.35
6AGS 0.2 | 6CLS 0.5 | 68K7 040 | 12E1  8.00 | 3543 0.85 | 7360 200 | EBF89 0.30 | ECL84 0.66 | EY51 040 | PCF8080.85| QQV06-404 | UF85 0.40
6AG7 040 | SCW4 085 | 68L7GT0.86 | 12K5 070 | 35A8 075 | 7586 1.6 | EBL31 1:50 | ECL85 0.55 | EY80 0085 | PCH2000.70 5.50 | UF8o 0.40
eale ogo | CYs 048 6SN7GT0.85 | 12K7GT0.40 | 3585 065 | 7895 128 | EC53 0.50 | ECL86 0.40 | EY8l 0.40 | PCLSL 0.50| TT22 8.20 | UL84 0.40
d 6CY7 070 | 68Q7 040 | 12Q7GT040 | 35C5 0.50 | 9002  0.40 | ECB6 0.60 ) ECLL800 EY83 055 | PCL82 0.85| U18/20 0.756 | UM84 0.25
6AJ8 080 | 6D3  0.50 | 63R7 040 | 198R7 0.40 | 35D5 076 | A2203 2.00 | EC88 0.80 2.00 | EVS6 040 | PCL83 0.85| U25  0.80 | UYIN 050
6AK5 0.5 | 6DC6 080 | 6T8 035 | 20D1 0.50 | 35L6GT0.50 | AZ1  0.55 | E 033 | EF40 050 | EY87 043 | PCL84 045! U26 08¢ | UY1lL 1.00
6AKS 060 | 6DK6 050 | BUJGT 0.65 | 20L1 110 | 35W4 0.85 | AZ3L 0B85 | BCo2 035 | EF41 065 | EYSS 043 | PCL85 040 U3l  0.60 | UY4l 048
SAL3 043 | 6DQEB 0:70 | 6USA 040 | 20P1 050 | 3523 070 | CBLI 090 | ECo3 056 | EF42 070 | EZ40 050 | PCL86 0.45 U7 210 | UY82 0.80
eaLs 020 | 8D84 1-95 | 6V6GT 0.40 | 20P4 1.10 | 35Z4G_0.35 | CBL31 1.00 35 100 | EFS0 025 | EZ41 0.50 | PCL88 0.90| Us3  0.35 | UYss 0.40
8 6EAS8 0.80 | 6X4 0.36 | 20P5 1.20 | 35Z5GT0.60 | CY3l 0.85 | ECC40 085 | EF83 0.55 | Ez80 0.27 | PCL8000.93[ U76 0.85 | w729 0.78
6AMS 035 | CEH7 0.0 | 6X5GT 0.40 | 25C5 0.50 | 50A5 0.76 | DAF96 0.45 | ECC81 0.35 | EF8c 035 | EZ81  0.29 PCLB01 0.78| U78  0.85 [ 2759  8-00
6AM6 038 | 6EJ7 0.5 | 6X8  0.60 | 25L6GT0.60 | 5085 0.50 | DF96 0.45 | ECC82 0.80 | EF86 0.30 | gT1c 800 | PDs00 130! U191  0.76 | Z80SU 1.20
TRANSISTORS
aN698 017 | ACI27  0.20 | BDI23  0.80 SYNCHROSCOPE TYPE C1-5 TIMETERS
2Nge7 017 | AC128 015 | BDI31 085 MULTIMETE
2N698 0.80 | AC132 0.835 | BD132 0.85 WITH TAUT BAND SUSPENSION
2N705 0.70 | ACi53 0.20 | BF115 0.20 MOVEM
2N706 0.10 :glg¢ gég EFIW 0.18
aN708 016 1 . F173 020
2N753 0.25 ACIG: :%g BF179 0.30 TYPE U43i2
2N929  0.82 | ACI7 . BF180 035
2N930 0.85 | AC187 0.30 BF181 0.26 Low sensitivity (667 obms per
2Neq7 0.80 Ag;ﬂg ooégg gFlBl 0.26 volt), 19 accuracy DC and 1:5%
2N1131  0.85 | A I F185  0.20
2N1132 025 ACY18 0.20 BF194 015 AC. 9 DC current ranges 300p:A
2N1184 185 | ACYL9 025 | BF195 016 to 6A, 8 AC current ranges (1-5mA
2N1301 0.40 | ACY20 0.20 | BF196  0.20
oN1303 0.76 AC¥‘21 g%g BF197 0.20 to 6A). 9 AC/DC voltage ranges
2N1304 0.5 | ACYu2 . BF200 036 .3 i .2
IN1305 0.5 | AD140 050 | BFW87 0.28 0-3-900V. Resistance 0-2-30K.
2N1306 025 | ADI49 050 | BFW88 028 £9-75
2N1307 0.80 | AD16l  0.35 | BFW89 020
2N1308 025 | ADi62  0.35 | BFWIL 020
2N1309 0.80 | ADZI1 125 | BFX88 0.2§ TYPEhm/slal. l.iigh sensitivnyl g(o) KI(;\éms/viioth ;‘:}) tArgl
oN1613 022 | ADZl12 1.2 [ BFY17 0.4 B n A et} . 2 Kobmas/volt 3. Accuracy 1-5% an -5 % b
uN1711  0.25 AF114 0.20 BFY19 0.68 3'|f1 tube fitted with telescopic viewing hood, giving 8 DC current ranges 60uA to 1-5A. 6 AC current ranges
2N1756 0.6 | AF115 0.0 | BFY50 026 bright display in {ull daylight. RBensitivity 10mV/mm 0-60mA to 15A. 9 AC and DC Voltage ranges 1-5 to
aN2147 076 | AF116 020 | BFY51 0.20 arnor] band) to 30mV/mm (wide band). 500V. Resistance ranges 0-5-500 Kohme. £10-50
2N2160  0.85 AF117 0.20 BFY52 085 andwidth 10 c¢/+—10 mc/s. Triggered sweep pre-ae". at
9N2217  0.30 AF118 0.45 BIY26 0.20 1-2'5:10-39-100-300-1900-3000 ;.m'e’c per strpke. !-re_m
2N2218 030 | AF125 025 | BEY27 020 rum;'mlg :!gleul')ase 20 cfs to 2000kc/s with built-in TYPE V4341 MULT'METER AND
2N2219  0.86 Aglgg 0.20 BSY28 0.20 ;)3307) :: ;e;a r providing timing marks at .05-.2-1-5- TRANS'STOR
s LR 0| BB, S Amptitnde ealibrator directly calibrated in volts. TESTER
2N2646 060 | AF186 040 [ oCle 0.50 If‘p‘_““ ’“i’»"“i’?l',', -100. T G Bl R
2N2005 085 | AF239 o_:g 0022 0.50 ower supplies 127/230v AC. m;:‘t aut band suspension move
2N2923 015 | AFZ11 0. 0C23 0.80 | (o .00. Packin| carri . S
IN2924 015 | ASY26 025 | 0C24  0.60 L et e o 8-DC vollage ranges 0-3-800V
2N2826 0185 | ASY27 030 | 0C25 0.35 6-AC voltage ranges 1.5-750V
2N3053 0.5 | ASY28 025 | OoC26  0.28 INTEGRATED CIRCUITS 5-DC current ranges 0-06-600mA
2N3054 0.80 | ABY?29 0.80 | ocC28 0.60 TAA263 Direct coupled 3-stage amplifier up to 4-AC current ranges 0-3-300mA
2N3055 075 | ASY5S4 025 | 0Cc29  0.80 600kc. Supply voltage 6-8V output 10mW 4-resistance ranges 0-5-500 K ohma
2N313 0.30 | A8Z15  0.70 | 0OC30 0.76 TO72 outline .. .. oo .. .. 075 Transistor cut-off current 60 A max
oN314s4 0.0 | ABSZ16 0.70 | 0Cs6 0.50 TAA293. Medium frequency amplifier up to 800kc. Transistor DC current gain 10—350.
2N3391 0,20 | ASZ17 075 | 0C36  0.80 Bupply voltage 6V. output 10mW TO74 Sensitivity: 16700 Qv DC.
IN3392 016 | ABZI8 076 | oCs2  0.20 oUthne .. e e e .. 095 3300 Q/V AC  PRICE £1060
2N3393 015 | ABZ20 026 | 0OC4d 0.20 T AA320. MOBT stage followed by a bi-polar stage —
2N3394 0.16 | A8Z21 0.40 | OC45 0.16 Gate-to-source voltage 9-14V. Power dis- TYPE U435
oN3395 020 | BC107 0125 | OC70 0.10 sipation 200mW. TO18 outline . . .. 085
9Ng402 015 | BClos 0.125 | OC7l 0.12 TAAG70. Four-stage limiter-amplifier with F.M, With taut band suspension move-
ggg:gi g;g ggill)g 0&%: 88;3 8§g quadrator detector and remote D.C. volume ment.
. - . control facllity. Nominal supply voltage e
2Na41s  ogo | BCIIA 030 | 0675 .80 oV ToTs ou'.yllne m o PP y- ) K 0-95 Rensitivity 20 Kohms/volt DC and
;gg‘ﬁg 8;2 ggii;‘] 001:32 gg;g ggg TAD100. AM receiver circuit containing all 2 Kohmsfvolt AC.
g P .. active components (except output stage) 8
2Ns417 0825 | BCl4s 015 | OC7sD  0.20 B o to balid o complate recorver .. 2195 7 DC current ranges 60uA to 254,
ggg;gg g.ig gg}:g g-}g 883}13 8’%: 8L403D PLESBEY 3-Watts IAudio Amplifier £1-50 5 AC current ranges SmA to 2:5A.
- . . SL432A PLESSEY, limiting I.F. Amplifier and o ' es 2-5 to
2N3704 017 | BC1s8 018 | OcC83 0.20 F.M. discriminator .. e v .. 2075 D
2N3707 018 gg{gg g.ig 0oC139  0.80 1000V.
R || =5 06 ocia0 035 | OUR NEW 1971/172 CATALOGUE 18 NOW READY 3 Resistance ranges 0-300 Kohms.
2N3819 085 | BCY31 040 | OC170  0.28 AND AVAILABLE FREE OF CHARGE. PLEASE Capacity range 0-5uF. £0-00
2N3906 0.20 | BCY33 025 | 0C171 0.26 SEND QUARTO STAMPED AND ADDRESSED All instruments are supplied with steel carrying case
28702 050 | BCY34¢ 030 | OC200 030 ENVELOPE FOR THIS VALUABLE SOURCE OF and leads.
28746 025 | BCY72 0.20 | OC201 0.80 REFERENCE LISTING MANY THOUSAND TYPES No protection is incorporated .As the movement can
AC113 015 | BCZ10 0.30 0C202 0.85 withstand overloads up to 100 times, only basic precautions
1 UCTORS, TUBES, ETC 13 2 ki
ACI25 030 | BCZ11 040 | 0C203  0.40 OF VALVES, BEMICOND g g 8 thould be taken to prevent damage through misuse
AC128 0.20 + BDi21 0.85 | 0C204 0.40
464

wwWwW americanradiohistorvy com


www.americanradiohistory.com

In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it TH EY DID IT_

to B.I.LE.T. and we’ll send you full details and a free book. B..E.T.
SO GOULD You

has successfully trained thousands of men zt home - equipped them
for higher pay and better, more interesting jobs. We can do as much
for YOU. A low-cost B.I.LE.T. Home Study Course gets results “My income has almost trebled =
fast — makes learning easier and something you look forward to. life 15 fulter and happier.” — Case_ History
There are no books to buy and you can pay-as-you-learn. G/321. R

If you’d like to know how just a few hours a week of your spare | “‘In addition to having my salary doubled,
time, doing something constructive and enjoyable, could put you ﬁy49§“'“'e is assured.”” - Case History
out in front, post the coupon today. No obligation.

Mechanical

Mechanical Eng.
Maintenance Eng.
Welding

General Diescl Eng.
Sheer Metal Work
Eng. Inspection
Eng. Mcuallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
AMIED.

Gen. Draughtsmanship
Dic & Press Tools

Elee. Draughtsmanship
lig & Tool Design
Design of Elec. Machines
Technital Drawing
Building

Eleetrical & Electronic
AMS 2

C &Gk
General Elec. .
Installations & Wiring
Llectrical Maths
Electrical Science
Computer Electronics
Electronic Eng.

Radio & Telecomms.

C. & G. Telecomms.

C. & G. Radio Servicing

Radio Amateurs’ Lxam.

Radio Operators’ Cert.

Radio & TV Engincering

Radio Servicing

Practical Television

TV Serviaing

Colour TV

Practical Radio &
Electronies (with kit

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIMIL
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng,
Mortor Mechanics
A.R.B. Certs.

Gen. Aero Eng.

Management &
Production
Computer Programming
Inst. of Marketing
ACW.A,
Works Management
Work Study
Production Eng.
Storckeeping
Estimating
Pursonnel Management
Quality Control
Electronic Data
Processin
Numerical Control
Planning Engincering
Materials Handling
perational Rescarch
Metrication

Constructional
AMSE. Civ.
C. & G. Structural
Road Lnginecring
Civil Enginecring
Building
Air Conditionin
Heating & Vennlating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quantitics

(Write if you prefer not to cut this page)

General
CE.L
Petroleum Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Science
Agricultural Eng.
General Plasucs

General Certificate
of Education

Choose trom 42

O and ‘A Level

subjects including:

Lnglish

Chemistry

General Science

Geoloyy

Phvsics

Mathenatics

Technical Drazeing

French

German

Russian

Spanish

ussoctated schools

have recorded well

over 10,000 G.C.E.
successes at ‘O and

A fevel,

WE COVER A WIDE
RANGE 0OF
AND PROFESSIONAL
EXAMINATIONS.

“Comi)leting your Course meant going
from a job I detested to a job 1 love.” -
Case History B/461.

FIND OUT FOR YOURSELF

These letters — and there are many more
on file at Aldermaston Court — speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There’s no surer
way of getting ahead or of opening up
new opportunities for yourself. It will
cost you a stamp to find out how we
can help you.

CHNICAL

other exam successes.

Over 3,000 of our Studen:s
have obtained City & Guilds
Certificates. Thousands of

PRACTICAL WIRELESS is sol:
otherwise disposed of by way of Tr
lated eondition or any unauthorised cover by way of Trade, or

1 subject to the following ¢
ade at more than the recommended se)

Freel

Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn vyourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We’ll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TECHNDLOGY

Dept B2, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

-------------
To: B.LE.T., Dept B2, Aldermaston Court, Reading RG7 4PF.,

ﬁ Please send me book and details of your Courses in

BLOCK CAPITALS PLEASE

Address. ...

, Fleetway House, Fartingdon 8treet, London, E.C.4. Tel: 01-
Gotch (A/sia) Ltd.; South Africa—Central News
Africa-—Stationery and O#ice Supplies Ltd. Subscription rate (including postage); For one_year to any part of the world £2
onditions, namely, that it shall not, with.
ling price shown on the cover
affixed to as part of any pubiication or advertising

out the written consent o‘( the Publighers first given, be lent, resold, hired out or
t it shall not be lent, resold or hired out or otherwise disposed of in a muti-
s literary or pictorial matter whatsoever.
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Y’S RADIO LIMITED

HENRYS RADIO

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - ELECTRONIC COMPONENTS - TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

BUILD

e TEXAN

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

yc FREE TEAK CABINE

FEATURES, New slim design with 6 - IC’s, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
__DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.

FACILITIES. On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, lnput selector; Mag. P.U.
Radio Tuner. Aux. Can be altered for Mic., Tape, Tape-head, etc
{Parts list Ref. 20 on request).

with com-
plete kits!

(As featured in""Practical Wireless'"
May to August 1972)

speciAL - 77,
KIT PRICE % % SLIM
DESIGN WITH
£28-5 P&P Overa LYER TRIM
45p 1% 6 % 2 high

COMPLETE WITH FREE TEAK CABINET
Designer approved Kits only available from Henry's

RECORD DECKS

SP25/3£10-75 HT70 £15-00
MP60 £10-40 MP6I0 £14-15
AP76 £18-95 GL72 £21-25
WITH PLINTH/COVER

(Post 70p)

MP60 £17:-20 TDISOAB

HY70 £21-60 £41
HL(GL7S) PLI2AC

£35-25

£35°25
MP610£20-35 BD2

45

£32-25
CART/PLINTH/COVER

(Post 70p)

(HL) AP76/G800/PC  £29-95
(HL} SP25-3/G800H/PC

£18-95
HT70/G800/PC £27 -00
(HL) 2025TC/9TAHCD/PC

£13-50

MP60/SCSMD/PC £17-15
(HL) GL75/GB00E/PC £44-15
(HL) GL72/800/PC £35-50

LOW COST HI-FI SPEAKERS

£.M.1. Size 134" x 84”. Large Ceramic Magnet.

TYPE 450 [0 watt with twin
tweeters and crossover. 3, 8
or 15 ohms. £3-85. Post 25p.

TYPE 350 20 watt with tweeter

TEST EQUIPMENT

SE250B Pocket Pencil Signal injector £1-90

TYPE 150 6 watt, 3, 8 or IS SES00 Pocket Pencil Signal Tracer £1-50
ohms £2-20. Post 22p. TEIS Grid Dip Meter 440 KHz-280 mHz
TYPE 150 TC Twin cone ver- £13-45 —_— =
sion £2-75. Post 22p. 500 30-K|Voli Multimeter £9-25

200H (20K Vol Mulsimerer £4.20
Wi

ANith \eather case £10-50

th case £4-9
50K /Volt Multimeter £8-50. With case £950
AC/DC Multimeter with transistor tester with steel
case £10-50

AF10S
U434y

ULTRASONIC
TRANSDUCERS
Operate at 40ke/s up to 100
yds. Ideal remote switching
and signalling. Complete with

data and circuits.
PRICE PER PAIR £5-90.
Post 10p.

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
Preamplifier, 77 pages, lay-
outs and data £1 -25. 700-page
IC Data Book (No. 2) all
TTL IC’s. 60p. 420-page
Transistor Data (No. 3) 60p,

TE20D RF Generator 120KHz-S00MHz £15:95. Carr. 35p
TE22D Audio Genera(or*IOHx—IOgKol;x £é7-50.s°Carr. 35p
| TO3 3" Scope |4Hz-134MHz £39 00 arr. P
| NEW MW/LW ClI-5 3~ pulse Scope |0Hz-10mHz £39:00. Carr. 50p
el TUNER to BUILD TEE5  Valve Voltmeter 28 ranges £17:50. Carr. 40p
¥ ML-3 =
Uses Mullard Module, Slow | PA-Disco-Lighting QG.OQS
motion tuning, Built in UK's Largest Range—Write (1.2
battery. Ferrite aerial. Overall phone or call in. Details and -
size 77 x 23" x 3}”. TOTAL COST TO BUILD demonstrations on request. e

£4-85, Post 15p. All parts sold separately. Leaflet No. 6

“BANDSPREAD’ PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF{IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre giass PvC
covered cabinet, car aerial. Actractive
g appearance and performance.

TOTAL COST TO BUILD £7-98,
. 32p. (Batcery 22p). All parts sold separately—Leaflet No. 2

£jJ30L 3 Channel sound to light unit, 3kw £28-50
CJ40L 3 Channel Mic (Built in) to light, 3kw £37°50
DJ70S 70 watt Disco amp/mixer £49-75

DISCOAMP 100 watt Disco amp/mixer £67-50
DJ1055 30 watt Disco amp/mixer £31-00
Anti-Feedback Quality Mic. £11-50

SDL 12" S0 watt 8 ohm Full range speaker £12 95
DECKS. Use MP60 or SP25/3 see above

Matching cartridge SCSM £2-62

FIBRE OPTICS, LIGHTING EFFECTS, PROJECTORS,
DIMMERS, MIXERS. Everything for PA—Disco—Lighting.
FREE Stock List Ref. No. |

SPOTS,

340-page Transistor Daca
(No. 4) &0p, (Post, et ,
20p each). N
POWER INTEGRATED
CIRCUITS
Plessey SL403D—3 watt with
B-page data, layouts and
circuits £1:50. P.C. Board

60p. Heat Sink l4p.
Sinclair 1C12—6 watt with
data and circuits £1-80.

Power
Amp Module £4-57.
THS014P—IC Preamplifier
£1-50.
Data/Circuits for above No.
42 10p.

7 SEG & NIXIE TUBES
{Post ISp per | to 6)
XN3, XNI13, GN6 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

95p.

30ISF 7 seg £2 each. £7 per
_with data:
2 and 24 hour clock circuits
for above Ref, No. 31 15p:

p.p
‘7T MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) £6 98, p.p. 35p from stock—Leaflet No. I.

CATALOGUE

[ ny

] Fully detailed and illus-
trated covering  every
aspect of —Electronics—

RADIO L1D plus  dard, circuits _and
4 information. 10,000 Stock

t Special Low Prices,
ully Guaranteed. |
/

lines
and

Tuning meter unit

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kcfs BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO

A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound. All parts sold
saparately. Free Leaflet No. 3 & 7.
TOTAL £6-97, p.p. 7_.,0p. Decoder Kit £5-97.

£1:75

Mains unit (optional) Model P$900 £2:47. Post 20p

Mains unit for Tuner and Decoder-P$1200 £2-62. Post 20p

Miniature Ampliﬁer

5 transistor. 300mW_ o/p. |
Fitted volume and sensitivity
control S
9 vplt operated. £1 -75-esch
P/P I5p. e

“Quality Slider Controls
60mm stroke singles and
ganged. Complete withknobs.
5K, 10K, 25K, 100K, 500K,
I meg, Log and Lin. 45p each,
10K, 25K, 50K, 100K, Log
and Lin ganged. 75p each.

dnice 5SPFE
4405 BEOR CALLERS)

Send to this address—HENRY'S RADIO LTD. (Dept PW)
3 ALBEMARLE WAY, LONDON, E.C.l.—for catalogue by
post only. All ocher mail and callers to ** 303" see below

Transformer for PZ8 £2-95

1IC12 £180;

SINCLAIR PROJECT 60 MODULES

o
1 —SAVE POUNDS! TR
PLUS! FIVE 230 €357; Z50 £4-37
10 STEREO 60 PZS £3-97 A
P €7-97; PZ8 £477 PACKAGE DEALS
ost
VOUCHERS Pze €637 1xzso,s(ereoeo,st¢sls-9§

2xZ 30, Stereo 60, PZ6 £18:00
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95
NEW PROJECT 605 KIT
£19-95

Active Filter Unit £4-45
Stereo FM Tuner £16:95
Qlé’s £15 pr. |
Post etc. 20p per item

Hi-Fi & Tape Equipment
Acknowledged
as UK.'s
Largest
Stockists
with Lowest
Prices Plus
12 months
Guarantee.
Write or
call for
FREE
12 page lists
(Ref. 16/17)

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY’S
All the parts you need plus Data and Circuits —

High Fidelity & Tap
Equipment Centre
354/356 EDGWA
LONDON, W.2.
Teo

Electronic Components,
Audio and Test Gear Centre

404/406 EDGWARE RD,
LONDON, W.2.

Tel: 01-402 8381/8382 i
2309 °,. 354", ""356°

01-402 4736/5854
‘404" & ""406 O&EN SIX FULL DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY

Get a Catalogue — it's all in there!

e Disco - PA - Lighting {
Equipment Centre

RE RD., 309 EDGWARE ROA

LONDON, W.2.

Tel: 01-723 6963

wwwW americanradiohistory com

Mail'Order,
and Speécial Bargain Shop

303 EDGWARE ROAD,
LONDON, W.2.
Teol:01-723100

Transistors - IC’s -
Rectifiers - SCR’S -
Triacs, etc.

NEW FREE LISTS

Ref. No. 36 on request.

Industrial f;les

el
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