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Write the Specification
of your perfectiron

and compare it withan Anfex

Wa;‘j/ WW ' MODEL X25 Soldering Iron 220 240

or 100-120 Volts. The leakage current
¥ of the NEW X25 is only a few micro-
‘\\(\‘ Y # amps and cannot harm the most
p delicate equipment even when soldered
“live”. Tested at 1500v. A.C. This 25
watt iron with its truly remarkable _
heat-capacity will easily “‘out-solder’’
any conventionally made 40 and 60
wallt soldering irons, due to its
unigue construction advantages.
Fitted long-life iron-coated bit 1/8".
2 other bits available 3/32" and 3/16",
Totally enclosed element,ceramic and
steel shaft, Bits do not "freeze” and
can eastly be removed. PRICE £2-05
(rec. retadl) P & P 10p.Suitable for
production work and as a generai
purpose iron.

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-
lite iron-coated bit 3/32", 4 other bits available 1/8", 3/16",
1/4” and 3/64" including Heat Shield. PRICE £2-48 {rec.

retail} P & P 10p. )

MODEL C Mimature 15 watt soldering iron fitted 3/32"
iron coated bit. Many other bits available from 3/64" to
3/16". Voltages 240, 220, 110, 50 or 24. PRICE £2-05 (rec.
retail) P & P10p.

MODEL G 18 watt miniature iron, fitted

with long-life iron-coated bit 3/32". Voltage o g‘ggf LOM L’;(te'g}-z
240, 220 or 110. PRICE £2-26 (rec, retail) s 25 wats e
P & P10p. on fitted wi

15" lead and 2 heavy clips
for connection to car battery,
Packed in strong plastic wallet
and with booklet ""How to

Solder”,
MODEL SK.2 KIT ;FE%E] §2-54 (rec. retail)
Contains 15 watt miniature p.

iron fitted with 3/16" bit, 2
spare bits 5/32"* and 3/32"

ST3 Stand  This stand is made from

heat sink, solder, and ] high grade insulation material with a
“"How to 'So!der"’ booklet, 3 s f ) phro_m:um plated strong steel spring, it
PRICE £3-25 (rec. retail) e e A ﬂ)] is Suytable for all models and replaces all
P& P10p l e = previous stands. T he two sponges at

: ™ the side which are easily

replaceable, serve to keep

MODEL SK.1 KIT the soIQering bits clean.
Contains 15 watt miniature iron Spare bits can be
fitted with 3/16" bit, 2 spare accommodated as shown
bits 5/32"" and 3/32", heat on the illustration,
sink, solder, stand and PRICE: £1:00 (rec.
“How to Solder” retait) P & P 10p.
booklet,
PRICE £3-48 (rec. retail) £
9 P& P I12p. ALL PRICES include VAT at 10% J
T WS G G G G G R NN S EEE S BmAts EEME WEEE s
1 enclose cheque/P.0./Cash ‘
D Please send the tollowing: (Giro No. 258 1000)
I R From radio or electrical dealers, NAME I
l car accessory shops or in case of - - i
R difficulty direct from: ADDRESS __
I ANTEX LTD. FREEPOST I
D Please send! the PLYMOUTH PL1 1BR T

‘ ANTEX colour ataloue (no stamp requirea) Te1 0762 67377. PW3 - ’




PRACTICAL VOL. 49 N0, 11
WIRELESS o

BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELEGTRONICS GONSTRUGTOR

EDITOR Morris A. Colwell . NEWS & COM MENT
ASSL?;\Q\INETHEO%IJ;OG%AYA 1048 SAVE MONEY—Leader article and April preview

1049 NEWS ... NEWS...NEWS...

1061 TELEVISION—Comingin the March issue

1062 PRODUCTION LINES—Products reviewed by Colin Riches
1071 NEXT MONTH IN PRACTICAL WIRELESS

1081 HOTLINES on recent developments by Ginsberg

1097 ON THE AIR

1097 Broadcast Short Wave—Malco/m Connah

ART EDITOR Peter Metalli

TECHNICAL EDITOR
Eric Dowdeswell, G4AR

PRODUCTION & NEWS
EDITOR Colin R. Riches

PROJECTS SUB-EDITOR
Geoffrey C. Arnold

1098 VHF/FM—Si David
TECHNICAL ARTIST (Rthgeimon oo
Alan Martin 1098 Medium Wave—Charles Molloy

SECRETARIAL 1101 Amateur Bands, Short Wave/VHF—David Gibson G3JDG

Jenny Maunder
01-634 4292 Susan Corne
ADVERTS. MANAGER ® CONSTRUCTIONAL
01-634 4293 Roy Smith

1050 VERSATILE WAVEFORM GENERATOR—J. B. Dance, M.Sc.
1058 DRY BATTERY CHARGER—R. A. Butterworth
1065 I.C. CRYSTAL HARMONIC CALIBRATOR~J. Andrews
1070 FLUORESCENT LAMP UNIT—from your 12V battery—Pau/ Cooper
Published by IPC Magazines Ltd.,

Fleetway House, Farringdon Street, 1072 “P.W. CRATA" Cassette Recorder and Tuner Amplifier—Richard
London EC4A 4AD.  Tel. 01-634 4444 Collin
1085 PRESELECTOR FOR 10-30MHz—F. G. Rayer, G30GR

1094 TAKE 20 No. 58 GRIP TESTER—David Andrews

CLASSIFIED ADVERTS.
01-634 4301 Colin R. Brown

Price increase @ OTHER FEATURES
IKE many other magazines
and paper products *Practi- 1080 TECHNICROSS No. 3
cal Wireless” has become 1082 IC of the MONTH—LM377N 2. 2W Audio Amplifier—M. J. Darby

victim of a world paper shortage

resulting in massive increases in 1087 RADIO BY CABLE & SATELLITE

the cost of raw materials. In order 1088 OSCILLOSCOPE TECHNIQUES PART 1—Alan C. Ainslie
to maintain the high standard of

providing technical information

and projects to our readers, we

regret that we have been com- . EXTRA W|TH THlS |SSUE
pelled to increase the cover price

to 25p. INSET P. W. DATACARDS in COLOUR

No. 7 F.M. Aerial Systems
No. 8 BBC VHF Radio Stations.

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in “Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by “Practical Wireless'' to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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SPEAKER

HEADPHONES
MICROPHONE

(Z5@ DISCO SYSTEM

100 WATT
AMPLIFIER

50 WATT
SPEAKER

TWIN TURNTABLE
WITH PRE-AMP

All types 15 Ohms coversd in Rexine and V:

acterlstic bigh Aux 13° x 8~ 20 watt ‘2'
speakers. Terms: Dep. £3-95 and 8
mw'thly payments £2-87 (Total £25-81) Carr.

TYPE C4100 100 WATTS

R.S.C. COLUMN SPEAKERS

TYPE C4100 18 ALSO SUITABLE FOR BABS GUITAR OR ELECTRONIC ORGAN

TYPE C132 30-40 WATTS Fitted two
exceptionally efticient, low feedback how] char-

inc. four 12° 50 watt apeakers (or eonserva.
tive rating. Extra heavy construction. 8ize approx. 58x 16x10° Acoustically
filled and pressurlsed. Terma: Dep. £22-00 & 12 mthly. pyts. 84-29 (Total £73-48). Carr. £1-50

IDEAL FOR YOCALISTS
AND PUBLIC ADDRESS

TYPE C318 50 WATTS Low feedback
characteristic. Fitted three 13¥ x 8~ deep
cone high flux speakers with high power
95 volce colls. 8ize approx. 54% x 14* x 11”.

85p. EA 16 (‘32 :2)8 m!hly pymu ‘32 72

£66-00

Terms Deposit £50 and 18 monthly
payments of £7-06 (Total £177-08).

Units listed below

(a) 100w POWER AMPLIFIER

(b) PAIR OF HI-FI
PHONES

TDI DISCO

@@ CONSOLE

Incorporating twin Garrard S8P2S
or BSR MP60 type turntables and
8onotone or Acos Cartridges with
diamond stylil. Separate Vol. con-
trols: for each turntable. Also
MONITORING PACILITIES, plus
Treble and Bass Controls, Sauuu
input for ‘mike’ with vol. control
switeh. Black Vynide covered

sERhtd 6995

m\utuuon on left.
Carr. £1-50

HEAD-

(c) MATCHING DYNAMIC
MIKE' (attached to h'phone)
(d) PAIR 50 WATT SPEAKERS
Black Rexine covered
Cabmcxs Slzc approx.

'
4 (e) RSC DI DISCO CONSOLE

(-)(b)(c)(d) £‘|49 95

C&rrlZ!OO

£223-50 and
12 mthly pymts 24-54
(Total $77-88)

FANE |JLTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.8. continuous. £ YEARS' GUARANTEE
Higb Aux ceramic magnets. ALL CARRIAGE FREE,

‘POP’ ‘POP* 60 | ‘POP’ 50

\ 18” 100 Watt 15” 60 Watt | 12”7 50 Watt
H 000 Zauss 8ll4'<5)00 gauss | :;000£:i|:2u7s

0 [ R

'£27.50 | £15.75 Dep tL1 snds
Dep: £8-32and 8 Dep. ‘81-92 and 8 monthly pay-:
mtbly paymeats monthly payments. ments  $1-61
£3-32 (Total 220.88) | £1-92 (Total £17-28) ‘ (Total 814-49)

PAIR SBUITABLE

POR BASS GUITAR, ELECT. ORGAN, BTC. | 411 pURFOSES
POP 55 12" 60W

e o £10.95 0 13,500 mp a1 £15-95

FANE

MINSTREL 8W G

ALL RSC PRICES INGLUDE VAT

CRESCENDO

UITAR AMP.

Incorporating Treniolo and 13% x 8% or 10” 8peaker. Output
5 watts R.M.8. Continuous. 3 Jack Inputs for Micropbone and
Instrument. Mains Neon Controls: Volume, Tone, Tremolo

SPEAKERS

Speed Tremolo Intensity.

Terms: Deposit £3-95 and 8 monthly
payinents £2-39 (Total £28-07). Carr.

Speaker/s 3 to 30 ohms. Bize 17° x 7° x
maina. Output 50 watts music rating. Or dcpo:ﬂ
£9-93 & 8 monthly payments 24-31. Tolal £44-41,

FAL PHASE 50 Mk.IIl AMPLIFIER 50 WATT.

8olld state. 4 Separately controlled Inputs Plus master vol.
control. Ind. Bass and Treble Controls. Protective circuit to
guard against damage from accidentsl shorts. Output for
74" 200-250v. A.C.

Gauss 16,000 Imp 8/15
FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
Dual Cone 15 2 (for uses £8 75 or Dep. $1:25 snd &

Electronic Organ). Carr, free (Total £9-28),

other than Bass Guitar or mthly payments £1-00
GROUP EQUIPMENT PACKAGE OFFERS

For Lead Guitar, Mic,

== RSG PHANTOM ‘50

Gram, Radio,
Instruments). Inc. 3 lnpuu and 2 vol con!roln plus Treble, Bass and Presence.

Combined 50W Amplifier
and 12in. Loudspeaker,

Tape (Not for use witb Bas

Output Jack for 15

Terms: Depon

SAE for leaflet

sliver-Gnished fascis and !rlmmlnll Compu:! slze,
it 220-00 and 12 monthly
payments £3-90 (Total £86-80).

ohm ely finisbed in black with

Fitted carrying bandle,

ONLY £59-95

FAL PHASE 60 MKIIf AMPLIFIER 43993 PACKAGE PRICE
Pall range PR.'VANE POP $5/2 26W L/PEAKERS  £17.50 carr
available st Terma: Deposit £17-32 and 12 monthly 5748 £5 I 09 £1-10
£1 9- 5 ALLBRANCHES | Pa7ments of £3:38 (Total €57-88) 2857:43
free FAL, PHASE 50 ME.II AMPLIFIER  £39-93 PACKAGE PRICE
Teraer Do Poll: :fnll‘los dgu th = E1o
orma; 1) an mon L]

pnym.-nu gx“u 00 (Toul £67-99) 7 “3 Dl £59 99 Ly
n I pets) i Carr.

T Deposit £20-00 and 12 monthl b . §
payments £3-90 (Total 26880 20828 £59 99‘2 o0

£39-93 HIGH QUALITY LOUDSPEAKER UNITS [i—

ALL TWO TONE REXINE AND VYNAIR FINISH
L125 50 WATT Fitted pair of 12” 50 .
watt high flux speakers for conservative £3 95
rating. Impedance 8-15 ohms. Carr. £1-50

Or depoeit £5-95 and 8 monthly payts. of £4:72. Total 24871
L12/20 12~ 20-25 WATT 13,000 | L12/10 10-16 Watt veneer

Carr. £1-30
UK Mainland

lines 16 ohms finish cabinet 12” unit 8-15 ‘8_25
Dep 8415 & 8 £|3.|s ohm. Bize approx. 14" x

mthly pymts £1-42 14”7 x 9. Carr. 50p. Dep. 22-25 & 8
(Total 815-51) Carr. 85p. | mtdbly pymts 8104 (Total £10-57)

CREDIT INTEREST CHARGES REFUNDED
if account clearcd in 3 tnonths

REGENT 50 AMPLIFIER

A powerful high quality all-purposs unit

for lead, rhythm, bass guitar, vocalists,

gram, radio, tape. Peak Output rating.

Loudspeaker unit elther horizontal or

vertical mounting.

% Two extra heavy duty 12in.
Loudspeakers.

% Four Jack inputs and two Volume

Controle for instant use of up to four

pick-ups or ‘‘mikes’”’. Bass and Treble

controls. Bend B.A.E. for leaflet.

Credit Terms: Deposit £24:50

24-68. (Total ;80'00.) Carr.. ‘2-50£72.5n

50w

J-

For

and

speakers. 8end 8.A.E. for leaflet.
£3-09 (Total £29-182).

GP30 AMPLIFIER

Instrumental Group
A ¢ input, 2 vol.
30 watt unit with Separate Bass

valves.
. Strong Rexine covered cabinet with

bandlies. Attractive black/silver P.

For 200-250v. A.C. mains. For 3 or 15 ohin

Deposit 34-40 and 8 monthly payments of

FAL TWIN CHANNEL

Guitar, Vocal or | AMPLIFIERS

control Hi-Fi

controls. Current
output rating.

Treble
Peak

V.C. fascia. Neon indleator.

£208h

Terma. Solil State.

master

4 sep.
volume control.
and Treble controls. Qutput for speakers 3-30

controlied inputs plus
Individus! Bass

100 WATTS MUSIC RATING.

& 12 monthly payments of

R.S.C. BATTERY/MAINS CONVERSION U
Size 8y x 4} x 2}in. approx.
to battery radio where A.C.

TYPE BM1, An all-dry battery eliminator.
replaces batteries supplying 1-5v and 90v,

8Solid State. 8ep. Basa and
Treble Controls. 4 separate
controlled inputs plus master
control. Output for spnkers
3-30 obms. Includes

NITS

Completely

FAL PHASE 100/2 AMPLIFIER

L2

obmis. Protective clrcultry against danage

from short circuits.

£59-50

Post free

FAL ‘SUPER 50’
50W ATTS8 MUSBIC RATING
2 Terms: Dep. £19-85 & 12 mthiy.
q payments £3-90 (Total £66-85)
FAL ‘SUPER 100’

100 WATTS MUSIC RATING. Terms: Dep.

malns 200/

circult against damage from lhort 3 m:um

20685 & 12 mthly. pymta. £79'95

v Devosit 12 mont, Carr. | £517 (Total £88.85). Prices
250v. 80c]s lo available. Carr. 0p.£ 4o | & | Terms: Depooit 25389 & 12 montbly £69- 85 tree " | include protective dust cover. Post free
ANTEED. 1 . SELENTUM
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS F7LLY CUARAXTEED. lmpracoated and od whers uecessary Lo
MIDGET CLAIPED TYPE 2§ X2} x 2¢in. TOP SHROUDED Dnor-mo' TYPE CHARGER TRANSFORMERS 0-9-15v. I4a. $1:10, P. W. (Bridged)
250v., 60mA, 6-3v. 28 .....o...euin...s 1:10 | 260-0-260v. 70mA, 6:3v. 2a., 0:5-6 3v. 2s. 8149 | 2}a. £1-25; 3a.81-40; 52.81-60; 62.81-85; 828220 | An a/12r. D,
260-0.200v., 60mA 6.3v 30 1. 1111l 81-16 | 250-0-250v. 100mA, 6-3v. 3-6a. . AUTO (8tep UP/step DOWN) TRANSPORMERS | output. Max. A.C.
250-0-250v. 100mA, 6-3v. 0-110/120. 200-23:-2.':0'. bo-aobo:am' ’ale"(‘ii fnput 18v.
-0, N 3 t1 -00; watts £6-
FULLY SHROUDED UPRIGHT lommlm ;:8.8.%8:' fgou:nAA 60 aav' 2., 0-5-6:3 150 watts, $2:10 250 watts £3-00; a ;: 52:: "2‘- _l]!:p.
260-0-250v. 80mA, 6-3v. 2., 0-5-6-3v. 8155 | 300.0.300v. 100mA. 6-3 OUTPUT TRANSFORMERS s, 88p. 4
250-0-200v. 100mA, 6-3v. S 3!. 43:45 | 300-0-300v. 130mA, 6-3v. et Push.Pull 8 watts EL84to 3 Qor 15 Q2.. 95p . o
300-0-300v. 100mA. 6-3v. 4a., 0-5-6-3v. 3a. 82-45 Buitable for Mullard 510 Ajmnithe Push-Pull 10 watts 8V6, ECL36 to 3-5-8- SMOOTHING
300-0-300v. 130mA, 6-3v. da. ¢.t., 6-3v. la. 350.0-350, 100mA, 6-3v. 180 . 2155 CHOKES
For Mullard 510 Ampilfier . 360-0~350v' 150mA. 8-3v. Push-Pull EL84 to 3 or 16 (2 10-12 watta. . $1-50 150mA, 7-10H, 250
8560-0-350v. 100mA, 6-3v. 4a., 0 5-6-3v. Sa. £2.45 - ' : : Push-Pull Ultra Linear for Mullard 510, etc. £2-45 77p:  100mA,
350-0-350v. 160mA, 8-3v. 4a., 0-6-6-3v. 3a. £2.95 | FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15.18 watts, sectionally wound 10H, 200 O 66g:
425-0-425v. 200mA, 6-3v. da., c.t., Ov. 3a. £5.45 | Types 6-3v. 1-6a. 85p; 6-3v, 2a. 60p: A-3v. 3a. 85p; 6L6, KT66, etc., forSor 16 {2 ........ 80mA, 10H, 350 0
425-0-428v. 200mA, 6-3v. 4a., Twlce 5v.3a, £5-60 | 6-3v. 6a. £145; 12v. 1a. 6lp: 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectlonall 88p; SOmA. 10H,
450-0-450v. 280mA, 6-3v. 4a., c.t., 5v. 3a. £6.00 | 1-5a 81-50:0-9-18v 1}a £1-88; 0.12-25-42% 2a81-95, wound EL34, 6L6, KT66 etc. to 3or 162 2365 | 400 Q 28p.
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HUGE DISCOUNTS

ON LEADING BRAND TAPE
AND TURNTABLE UNITS

ALL R.S.C. PRICES
INCLUDE VAT

% FULL LABOUR AND MATERIAL
GUARANTEES FOR 12 MONTHS
LOW DEPOSIT TERMS OVER 8 MONTHS

LEAK, WHARFEDALE otc. at LOWEST Discount Pricas
Prlces shown correct at time of going to press 2.1.74

AKA!I GXC 36D Tape Unit £71-75 (Rec. Price £99-50) 4"

AKAl 4000DS Tape Unit £69-95 (Rec. Price £97-50) “¢"
AKAl 1721L Tape Unit £72-95 (Rec. Price £104-50) ¢/
AKAlI CR81D Tape Unit £58-95 (Rec. Price £84:10) ¥}

GOLDRING GL72 T/Table & P.U. £29-95 (Rec. Price £37-29) 3}

with Goldring G800 Cartridge worth over £10 fitted to above unit.

GOLDRING GL75 T/Table  P.U. £34-95 (Rec. Price £47.19) Carr. 85p.

with Goldring G800 Cartridge worth ovar £10 fitted to above unit.

BSR MP60 T/Table & P.U. £9-95 (Rec. Price £14-95) Carr. 40p
T/TABLES with MAGNETIC CARTRIDGE; PLINTH & COVER
GARRARD SP25 with G800 £16-95 SPECIAL PRICE (Carr. £|
BSR MP60 with G800 £17-95 SPECIAL PRICE (Carr. £|
GARRARD AP76 with G800 £28-95 SPECIAL PRICE (Carr. £|

OOMPLETE KIT OF PARTS
PRINTED O

FULLY WIRED 0
COMI'KEHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £|2.7S Carr,

Or FAOTORY BUILT IN TEAE VENEERED OABINET

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output
rating .H.F.M. Frequency rangc 20-20,000 c.p.s. Bass Control + 12db. JE8 Size 16” X 11” X 97, SE8 For optimum perform-
Treble Control = 13db. Selector switch for Pressurised. Gives pleasing ance with any 8in. £6 50

, P.U. or Tapc/Radio. For loudspeaker out- results with anK £5 .50 Hi-Fi speaker,

put impedances of 3 to 15 ohms., For 8in. Hi-Fi speaker. Size 19 x 10¢ x 9in.

standard 200-250v. A.C. mains operation. SE10 For outstanding results SE12  For_excellent -
| Attractive Black and Silver finished metal with 10in, Hi-Fi formance with 12in. Hi-Fi

fascia plate and matching control knobs. spkr. Size 253 X 16 . speaker and tweeter 5
muowmno X 9in. Ported £6 75 25 x 16 x 9in. £7 95

as Ulustrated 816:50 or dep. #2:75 and 8 monthly payments 2159 (Total 815-47).

A HIGH FIDELITY 30 + 30W STEREO
AR PATR AUDIO FIDELITY MAR: SYSTEM
QUESS 30 SPEAKERS. McDONALD Total Value over £165

MPG60 with G800 Cartridge ®
Readv wired on Plinth with Cover
Scnd S.A.E. for lcaflet.

HI-FI SPEAKER ENCLOSURES MODERN DESIGN

Teak veneer finish. Acoustically lined. SBlzes approx. Carv. 43p. per ene

UIT and

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm

40p

8:16 ohme. PLEASE 8TATE CHOIOE.
Exoeptions] performance at low cost,
HYsosT 8- 10w 8298 F120D

FANE 807T HIGH FIDELITY SPEAKER

A full range 8ju. 10 watt unit for exceilent sound quality, in sultable
enclosure. Cast chassls Roll P.V.C. cone surround and long throw volce
coll to achleve very low fundamental resonance of 30 c.p.e. Twester
cone ig fitted to sztend high note responee. Frequency range 26 Hz to
15 KHz. Gauss 10,000, Impedance 3 or 8-16 Q0. .99
PLEABE STATE IMPEDANCE REQUIRED List £4-99

Response 25 Hz to 16 KHz. aues 13,000 me. 3 or B-180.

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construotion. Latest high efficlenoy ceramlo magnets.
Plasticlsed Cone surround. "D’ indicstes Twaster Cone providing
extended frequency rangs up to 16,000 c.p.s. Impedance 3 or

180 16w 4580 R.S.C. TA6 6 Watt HI-FI AMPLIFIER

HF10SD 10° 10W 4330 HFi26 18° 15W #6688 _—— iy
Br120 13- 15W 8495 KEFI86D 18- 15W - 8685 520-260'. AC mains operated. Responsc $0:20,000 c.p.s. —2dB. Q,O Q..
M

MODEL 80ST 8” 15w. with parasitio Twesiar ‘5.50 T Twecter, Cross-over ete. Carr Free
L &6 Y

bigh quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range £6.50 Carr.
ensure gurprisingly realistic u?‘roduc(ion. 33p
OR SENIOR 15 WATT INCLUDING £765 Carr.
HF126 15,000 LINE SPEAKER 3%

{um ‘Baan and Treble ‘lift and cut’ controls. 3 input sockets for
tke, Gram. Radio or Tape. Input selcotor awltch. Output for
3.16 ohm spkrs. Max. scnsitivity V. Output rating I.H.F.M. Enclosed cnamelled care,
03 x 24 x 53in. Attractive silver finish facia 10§ x 3}In. matching
knoba. Compleis kit with fall wiring diagrams and instruotions. £8.50 Cur
OR PACTORY BUILT £10°95 40p.

AUDIO FIDELITY FR1 SPEAKER KIT
Responsc 30Hz-16KHz. lmp. 8-10 ohm 8" Basus Unit. Presaure £ I 0095

SPECIAL NEW YEAR OFFER £15:95 Palr Carr. 45p.

BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high gradec components by leading manufacturers
* Push Button Selector Switching For Magnetic_or

R.S.C. STEREO FM IfI TUNER. f:ACl'ORY BUILT

Super 30 Mk. 111

R.S.C. MKIll SUPER 30 HIGH FIDELITY STEREO AMPLIFIER | ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

=250

* Jack Socket for Headphones Ceramic Pick-Ups % Performance comparable with £25 Carr.
: l;eon énldicui?r MetalE gznrdlczs of P;‘xce. upits costing considerably more 75p
atin Silver Finis! ctal Fascia utput (per chan- . . |

* Solid State Circuitry . nel) 15 watts RMS  COMPLETE KIT o gsflgh;szstn- l{glnagbgﬂ:;ne S
® Twenty Silicon Transistors into 8§. Fre- (less cabinet). .5[] {‘:‘"rl Tira Gow 18, 8 nud e ‘;‘n; 5
* Four Diodes, Four Rectifiers quency Response Carr. 70p. (g) 3“ ra lo (;“m“:i{" 'er'n Cess_ :, oo s‘(n .

Send S.A.E. for 'ﬁHz (0370 KHz gxbmet if req. a -Bw;gigua;\ig;\“ﬂ\.l\gn tsnicliedslec“iangee sp{a:g:.

full descriptive leafiet. + 13 dB, cxtes. (4; High efficiency tweeter. (5) Appropriate quantity acoustic

in cabinet ABINET with 12 months' guar- . b : R 2 : 4
Visually matches £37'50 antce. Or Dep. £7 and 8 monthly £42 5[] (7) Circuit and full instructions. Terms: Deposit £3:71 and
payments £5-17 (Total £48-36).

Mod i i
* ‘2,5.;(‘.1‘4. ;lf(.jionx., zpprox. COMPLETE KIT

9 Respouse 30-20,000 c.p.s. Impedance 15 ohms

UNIT  INC. damping material. (6) Handsome Teak vencere cabinet.
8 monthly payments £3:12 (Total £28:67).

BOLTON, COVENTRY
DONCASTER, STOCKPORT
SUNDERLAND, PRESTON
and NOTTINGHAM

BRADFORD 10 North Parade (Closed Wed.). Tol. 25349

Q.
Tel. 021-236 1279 (Closed Wed.).
DERBY 97 St. Petor's Street. (Closed Wed.).

DARLINGTON 19 Northgate (Closed Wed.). LONDON
Tel. 68043

NOW SEVEN NEW BRANCHES NEW LARGER PREMISES AT HULL, unéﬁgz%n::t;;;m::o’frmsug—l “
DARLINGTON, NEWCASTLE & DERBY 20010 Horee e, e D3. 13,

DONCASTER 3 Queensgate, Waterdale Centre. MANCHESTER 60A Oldham Strest (Cl.?llod?Wod.).
el

R.S.C. BRANCHES OPERATE A 5-DAY WEEK coinsunch 4. (Closed Wod (CJoted Thu's) MIDDLESBROUGH 108 Newport Rd (Clossd Weao.
e . 0 . Je
OPEN ALL DAY SATURDAY 103 Lothian Rd. (Cloged Wac) ¢ NEWCASTLE UPON TYNE 24 Nowgate Shopping

GLASGOW 326 Argyle St. (Closed Tgrn.).

BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 HULL 7 Whitefrlar,
gate (Closed Thurs.), Tel. 20505 NOTTINGHAM 19/19A Markot Streot
BIRMINGHAM 30/31_Greal Wostern Afcad LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 {Closed Thurs.). Tel. 48068

LEEDS 5-7 County (Mecca) Arcade, Briggate
COVENTRY 17 Shelton Square. The Pracinct. 5-7iCountyi(Mec ():loucd v',’/.d.),"-?... 28252 SHEFFIELO 13 Exchange Street (Castle Mkt. Bids.
Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wod.). Tel. 236 3573 STOCKPORT (Closed Thurs.). 'I;alo.i’o‘lw

TERMS 0.W.0. or 0.0.D. No 0.0.D. under 81.

All items subject to POSTAGE 28y EXTRA UNDER 48, 38p EXTRA
slabili : OVER 23 OR A8 QUOTED. TRADE SUFPLIKD.
availability, Price correct at a2t FLEABE WIiTH ENQUIRIES.

2174 E. & OE. SUPPLIERS TO GOVT. DEPTS. H.M. FOROES.

EDUCATION AUTHORITIES & HOSPITALS. Ete.
HI-FI CENTRES LTD. MATL ORDERS MUST XOT BE SEXT TO SHOPS

o], 248 4158 Centre (Closed Wed.). Tel. 21469

PRESTON 41 Friargate Walk

238 Edgware Road, W.2. (Closed Thurs.). 8 Little Underbank (Closed Thurs.). Tel. 480-0777
Tel. 723 1629 SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573
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Car Radio, ~ —

Kit K/CR-9502. o »‘\\,:“l{l
.\

Locator,

Kit K/GD-348
Electronic
Calculator,
Kit K/IC-2108.

Black and White
Portable Television,
Kit K/GR-9900.

Hi-Fi Stereo
Receiver,
Kit K/AR-1214

Getthe Heathkit
Catalogue..and
SAve

Handcrafted electronics with built-in quality and kit form
savings.

Hundreds of models to choose from.

Heath offer you outstanding specifications and plus values
that will impress you, your family and friends. Want to know
more ? Send for your personal introduction to the international
world of Heathkit electronics . . . the Free Heathkit Catalogue.

‘ Free

r =) Please send me the FREE Heathkit Cata- 1
logue & details of Monthly budget plans.
{ A
u‘ TE ) NAME

< ADDRESS

HEATH | HEATH (GLOS.) LTD. DEPT. PW/03/74

Bristol Road,
LTI G-I Gloucester GL2-6EE J

PRACTICAL
Q WIRELESS
é ALL '

SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
recently described in Practical Wireless and has proved ex-
tremely popular. We are able to offer the kit in twcf'forms; the
standard kit containing the electronic components only, enab-
ling the customer to tailor these to his own layout, or the
de-lfuxe version containing a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with A.M.P
Electrical Spade Connector Block. Each kit is supplied with a
custom wound transformer, first grade components and full
constructional detaiis.

The original circult employed Germanium Power Transistors
for the negative earth version. WE NOW SUPPLY SILICON
P.N.P. POWER DEVICES AT NO EXTRA COST! All
components available separately. Case size 43” x 33" x 2.
Complete assembly and wiring manual 25p, supplied with de-
luxe kit only, refundable on purchase of kit.

Suitable for 12v systems with Pos. or Neg. earth.

Price: Standard Kit ................ £7-97 U.K. Post Free
De-Luxe Kit ................ £9:62 U.K. Post Free

Quantity Discounts:
Trade and Overseas 1-5  Nett 6-9 Less 10%
Enquiries Invited 10-49 Less 15%, 50-99 Less 209,
Mail Order Only 100-999 Less 25%, 1000 up Less 30%/

ALL PRICES INCLUDE VAT

PLEASE STATE POS. OR NEG. EARTH WHEN
ORDERING.

DABAR ELECTRONIC PRODUCTS

88A LICHFIELD STREET,
WALSALL, STAFFS. WS{ 1UZ
Tel. Walsall 34365

[ il
T 4 |
o)

LEARN THE e T I A MULTIPURPOSE &
DIGITAL COMPUTOR a_ . || MULTIRANGE
LOGIC TECHNIQUES !- * | ELECTRONIC DICE

ol

Build something completely out o1 the ordinary: Build the fascinating MINI-
COMP* the miniaturised ERNIE.
The MINICOMP employs sophisticated LOGIC techniques and brillant
NIXIE tubes to display truly RANDOM NUMBERS. At the mere touch of a
button the neon numbers ""WHIP" round spectacularly at high speed, before
a random number within a pre-set range Is selected and displayed.

| fections wiihin 00D,
Includes four range selections within N
* DICE:1-6 * Fg u :00-38 * POOLS :00-59 * BINGO : 00-99
Kit includes 7 latest LOGIC I.C.'s. 3 transistors, 2 NIXIES, fibreglass P.C.
board, the power supply and various other components,

MINICOMP 1000

After tremendous popularity of MINICOMP 100 we are now pleased to intro-
duce MINICOMP 1000, which has all the original features of MINICOMP 100
but in addition it provides two higher ranges:
* QUARTO : 000-399 * KILO : 000-99
Kit includes 9 latest LOGIC I.C.'s 3 transistors, 3 NIXIES, 2 P.C, boards, the
power supply and varlous other components.
The MINICOMP is extremely easy to build as the P.C. boards are supplied
with L.C."s fully assembled and tested. The illustrated instructions include an
introduction to the LOGIC techniques employed in the MINICOMP, Attractive
INYLON coated and elegantly sized case, approx. 7*, 44", 3° and silk alumine
um panel,
APPLICATIONS: The MINICOMP simulates electronically all phenomenon in
nature or actlvity In daily life with random occurance. RANDOM PULSE
TRAINS are found useful In medical and statistical research. Oigital LOGIC
makes possible a modern and exciting means of playing any number of
NUMBER GAMES the human mind can conjure up.
A PROFOUNO ATTRACTION FOR PARTY GAMES, FETES, RAFFLE ANO
POOLS ORAWS, A purely random selection of the draws could well contris
bute to your winnlng comblnation,
U.K. PRICES: Overseas and quantity prices on request.
240V, 50 HZ, OR 110V, 60 HZ, malns operated.
MINICOMP100, KIT: £42-50 Built & Guaranteed Units: £45-00 [ All prices in-
MINICOMP1000, KIT: £56-00 , " . :£59:00 | clude V.A.T.
TERMS: C.W.0., MAIL OROER ONLY. and P&P,

MICROELEGRONICS MICRO * Patent applied for.

51 Mexfield Road, London SWI5 2RG. Tel: 01-870 2368
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THE SPECIALISTS IN
UADRAPHONIC KITS

AVAILABLE NOW

THE COMPREHENSIVE KIT FOR THE

PoWo Q4 PROJECT

SEND NOW FOR FULL DETAILS AND PRICES—SEE COUPON BELOW

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED
IN PRACTICAL ELECTRONICS
COMPLETE QUADRAPHONIC HI-FI SYSTEM
CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KIT £8-00 Post Free + 80p V.A.T.
Inc. CBS Licence Fee
PRE AMPLIFIER BOARD. COMPLETE KIT £3:00 Post Free + 30p V.A.T.
MASTER VOL./TONE/4 CH. BALANCE BOARD. COMPLETE KIT £8-50 Post Free + 85p V.A.T.
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT £7:50 Post Free + 75p V.A.T.
POWER SUPPLY BOARD. COMPLETE KIT £5-00 Post Free + 50p V.A.T.
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS £0'75 Post Free + 7p V.A.T.
MAINS TRANSFORMER £6-25 Post Free + 62p V.A.T.
CHASSIS, PUNCHED & DRILLED WITH SCREENS £3-25 Post Free + 32p V.A.T.
WOOD CASE SURROUNDING £1:75 Post Free + 17p V.A.T.
HARDWARE PACK £2-00 Post Free + 20p V.A.T.
CONTROL SECTION FASCIA £3:50 Post Free + 35p V.A.T.
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK OR WHITE (Please Classify) £42 per pair + £2 p & p
+ £4-40 V.A.T.
GOLDRING G101/2 Turntable LESS CARTRIDGE (Special Introductory Offer) £23-90 Post Free + £2-39V.A.T.
DEUSCHE ELAC STS 144/17 CARTRIDGE £6-90 Post Free + 69p V.A.T.
ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY
DETAIL. TRADE AND EXPORT ENQUIRIES WELCOME
Please send me: Please tick box CHASSIS o
CBS SQ DECODER O | P.W. Q4 PROJECT Full Detalls O
PRE AMPLIFIER BOARD O | CASE o
MASTER VOL. BOARD o ;‘:‘:(?WARE g
EOWERMIME 180 SR O | TEAK/WHITE SPEAKERS PR. T.K. O
POWER SUPPLY BOARD =} W.H. O
SMOOTHING CAPACITORS O | GOLDRING TURNTABLE O
E L E c T R o N I c s MAINS TRANSFORMER O | ELAC CARTRIDGE O
MONEY ENCLOSED £ .......ccoocvivmniiinnns
CHEQUE/P.O./MONEY ORDER
P.O. BOX 18,
Block capitals please
HARLOW, ESSEX, CM18 6SH NAME . ooooeeeneesesesesssseassees st
Telephone HARLOW 25457 (STD 0279) ADDRESS .iiiiiiiiiiiiiiiiiiiiineefiienniiieie i sraseastes st siasaassie

.................................................................... ... PW.2
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BARRIE electronics
3, THE MINORIES, LONDON EC3N 1 J
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Pri. 120/240 V Sec. 120 240 V Centre Tapped and Screenad
Ref. VA Weight Size cm. P&P
No. (Woatts) |boz
07 20 |

-1 TNT-N

0
7
9
3

PLEASE NOTE

commo

CoLOuNCO

NEW ADDRESS
AS BELOW

x 181 4928 -

RANSFORMERS
i . Auto Taps

XX XXXXXXNX

=NNAsANNOON
—5==

ocomowo

8
8
4
0
6
-3

[ T———

- ANLOO -~ o

O X% XX %xxxxx
Voswo

»
c
-

2]
N
o
a
3

S /

. (Watts) b oz

3 20 0
2 4

(")
Po

15-210-240
15-210-240
-115-200-220-240

[~

I
!
3
3 -

—NIAE Vo un
ANOCO=VOos®
XXMM KXXX X

LR nonN T

SNV — W B hN
- frpstd-# o Ll

W = i
WoONWw—ONO N
ACDAINO YN —
XXX XX XXXx
SELIoONCA
—OWWNI N -

WA —

0 W
CASED AUTO TRANSFORMERS
115V 500W enclosed transformer, with mains lead and two | ISV
outlet sockets. £9-49, P & P 67p. 20 Watt version £2-02P & Pi7p

TRANSFORMERS
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE
Weight Size cm, Secondory Windings P & P
Ib oz £
2V at 0:25A x21-22

2V at05Ax2 |-44
VaclA x2

@
ooco

NN
0
(-3

N AW

OCRDNAPP IO —

CRDNLADONNAD

COWOANGS

o

Vat BA x2
Vat 10A x2
Vat I5A x2
2V at 30A x2
0 VOLT RANGE
Size cm. Secondary Taps

S58x 48 0-12-15-20-24-30V

NAANQOVODBNOA
NN

NOO—-pVvVvwid—6
XKKKXX!X!!'X
W00 P00 A DD

XXM XXX K XX

DNDON A WwN ——

[N I PN NP T ——
MNOVOVDEIN U
A——ODDON

cooogoocoooo

o —
No—-

-
W S
CUOCRUAWN ~GanE

O W,
coafd!
w

-

~

o-vmomue
Nowoo w
PR SN
SEUERE8SAN, RARSSRENS

COONAWN—O
00000 CoOn
WD AW
NOOLsmaaaE
ARNDsomuo
e e BRIV T
XXXXXxXXXX
XxXxxxxx
TOOCmONO
LIS
coenAWN =

50 VOLT RANGE
Weight Size cm, Secqndary Tops

oz
12 0-19-25-33-40-50V 1-90

>
3
°
-

»

ccoon®

OQO&H'le'O
o000 0oOoOWwN
\IA&NOOQN
NOO=VOWwWOo
XX XXX XXX
SuooonNe
NNNONOA M
MEXXXXXX

cm. Secondary Taps [P &LprP
0-24-30-40-428-69C 1-93
wo* 2:70

o

Weight Siz
b oz

MNAAS

daduNvEN
NOCO=--0wo

XXX XXX xx
NaSOZ oo
NN—uUmOo NN
XX % XX XXX

I
17-2x140x 14- "
MINIATURE TRANSFORMERS WITH SCREENSP &
MA, Weight Size cm LTS
2-8x2-6x2 -

t 6-1xS- .
3-9x2-
4-8x2

~

NODOU AWM~
©coocooocoo

-
AANDARNSALAN
EIWEWIN P b

PNW— e e
gSgésuvou—mu“

0-15-27. 0-15.27

PLEASE ADD 109 FOR V.A.T.

INCLUDING P. & P.

TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS | ALDGATE & LIVERPOOL ST

forfast,easy
reliable soldering

of non-corrosive flux instantly cleaning
heavily oxidised surfaces. No extra flux
1S required

=’
”&‘cai Ersin. Multicore Solder contains 5 cores
—

or) )
(' EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS
/ Sie 5 Size 1 cartons in 40/60, 60/40
§§5bn alloy and Savbit alloys
18 swg, 20p in 7 gauges 30p
(iIIustraAed). o
Size 19 2
60/40 ailoy Size 12REEL
A 18 swg, 22p for Service
h Size 15 Engineers and
S 60/40 alloy Electricians. \
S 22 swg, 25p 18 swg S\\ &l

\_ ) kSavbit alloy. 95p
( BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts

to most wire sizes. Cuts and strips

flex, splits plastic twin flex. 75p

Prices shown are recommended retail, excluding VAT
From Electrical and Hardware Shops. If unobtamable, send 10p p&p direct 1o
Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

ALL PRICES INCLULDE VAT

BARGAIN PARCELS 141b at £1 60 plus 35p p.p.; 28Ib at £3-00 plus
57ipp.p.: S6lbat £4-95 plus £1-374 p.p. Contain pots, Res. Valves, Diodes
Tagbourds, Chassis, Valveholders. ete. Good value save £££s. Lucky Dip
Service.

FANTASTIC BARGAIN. New 6 inch tubes. E450 4 B 16 4VH, medium
Persistance. green. 1deal scope tube,

Also TBP7. All unuscd as new. Price £1-58 post paid.

NEW HEAVY COAX CABLE dia. 1" 70 ohms approx. S0f1. lengths £1 -85,
p. & p. 32ip. 100 1. lengths £2-97, p. & p. S5p.

AERIALS, New Condition Whip Type, 4f1. 22p: 1111, 821p. all collapsible
type. P. & p. 4ft. 10p. 11M1. 15p. New bases on adjustable clamp for the
above, 67ip. p. & p. 27}p.

CRYSTALS AS NEW. Hc 6u: 5,030; 4,945: 4,875: 4,840: 4,795: 4,580:
4.660: 4,520; 4.510: 2,295 Kc/s. 55p each plus 8p p.p.

TRANSISTOR BOARDS- -consisting of transistors, diodes and resistors
cte. Long leads. Good value 12 for £1,00 (min. order) P. & P, 25p.
Quotations tor ‘quantity.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in.. 2lin., 2in.
mill amps, volts, aumps. Mixed at the bargain price of £2:20 P. & P. 271p,
minimum order of six,

AERIAL POLES 41t high 2* in diameter push-in type as new TSpeachp. & p.
25p each minimum four,

AERIAL MAST POLES approx. SIt high 2" dia. Interlocking ends. Mini-
mum order three. New condition, £1-10 each section., Carriage 374p each
section. §* 75 ohms Coax in SOft coils with BNC plugs good vondition,
Price £1-10 . 32!p p.p.

AS NEW S00ua PENNY SIZE METERS complete with jack plug price
£1-10 cach, p. & p. 10p.

COMMUNICATION RECEIVER PCRS price £10, post paid. PCR No. 2
6 to 22 Mexs,

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS

A. H. THACKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.



YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS'! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get the
fantastic ASTRAD 17 and SEE for yourself that the incredible
Russians have dono it all NOW! It’s the radio perfectionist’s
dream comae true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seom like
a ""crystal set’’! Complete with optional battery eliminator for
both battery and mains use! We're almost giving them away at
only £18-50-—a more fraction of even today’s Russian miracle
price! We challenge you to compare performance and value with
£80 radios! %Sond quickly, test on mail order 7 days approval,
from recaipt of goods, refund if not delighted, Or call. Volume
controfied from a whisper to 2 roar that would fill a hal!! Much
wider band spread, for absoluts **pin-point’’ station selec-
tion! Plus ""MAGIC EYE’ tuning lavel indicator for ultra
perfect tuning sensitivity! Yes, the Russians have surpassed them-
selves, 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 during 24 hours a day including all
normal transmissions, VHF/FM/USW, AM:LW, MW, SW,
gets, locally, local & new stations, not yot operational, and
massages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on expensive
T.V.'s!). Every waveband clicks into position giving incredible ease
of station tuning! Genuine push-pu!l output! ON/OFF votume and
separate Treble and Bass tone controls for utter perfection of
reproduction and tone! Press-button dial ilumination! Take it
anywhere—runs economically on standard batteries {obtainable
everywhere) or direct through battery eliminator from 220,240V
AC mains supply. Internal ferrite rod aerial plus built-in *‘rotatable’’
telescopic aerial extending to 39 in approx. It's also a fabulous
CAR RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE 13in x 10in x
44in overall approx. Magnificently designed, in highly polished cases.
Made to give years of perfect service. Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphone for personal listening. ONLY £18-50
(with mains/battery efiminator £2°25 extra) BOX, POST, ETC.
45p. NO MORE TO PAY! %BUT WAIT, for only 75p
oxtra you get the sensational “COMPUTERISED' WORLD
TUNING GUIDE (it enabies you to zone & time in a flash for
transmissions the whole world over—even a child ¢an do it in 2
flash—it cven lets you know when to tune into the U.K.
when abroad, NO GUESSING! NO MESSING!) PLUS Standard
'longlife’ batteries and Converter Plug. (Sorry—We cannot
change these new radios for any earlier model purchased)) Send
quickly to Uxbridge Road address, or call at either Store. But
HURRY' SHOPERTUNITIES SAVE YOU ££€€°s and £E€°s.

Ve

(V.H

VHE AM/EM

RADIO and .

CONTROL MICROPHONE

Shopertunities "'thunder’’ ahead with an offer that’s FANTASTIC (even
by our g(.\ndards!). We've snapped up S00 magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/240V AC line cord.)
Record and play back anything, anywhero! IMPORTERS RECOMMENDED
RETAIL PRICE £44! WE OFFER AT UNDER HALF PRICE!
Wonderful features : % Press-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! % '"MAGIC EYE'' Visual Battery
check/recording level indicator or built-in automatic Loveller! % Separ-
ate ON/OFF and HI-LO volume controls! % Heavy duty built-in
speaker! % Earphone (for personal listening or ““monitoring’’) and extension
speaker socketsl. % Remote control microphone! % Built-in swivel
te'lescopnc extension aerial (24in, approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60,
90.or 'IIO—mmu(e C_asseue Tapes, obtainable everywhere. AND the amazing
puulz-n_n full circuit VHF, AM/FM Radio gives you superb clarity of tone,
incredible station selection. Unique rotating Station Selector Dial—gets, locally.
local city and regional stations in every part of the country, plus B.B.C. National
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could
pay £££€°s more for a Car Radio or Car Cassette player ALONE! £20-97, carr.
etc., 50p—NO MORE TO PAY! Complete with simple instructions,
remote contro! microphone with on/off switch and microphone stand.
WITH WRITTEN GUARANTEE. Scnd quickly, test on mail order 7 day
approval from receipt of goods, refund if not delighted. Or call.

BONUS OFFER : Battories and Cassette Tape 28p extra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES

SHOPERTUNITIES L

THOUSANDS of MILES REDUGED to INGHES?

LATEST RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD!

T —
THIS FANTASTI

SHRONK T0 ONLYA®x 10-x2%
Inches approx?—"

STANDARD LONG and MEDIUM
Plus 5SHORT WAVEBANDS
Alus ULTRA SHORT WAVES

»»L£18
ook 1 50
MAINS/BATTERY
ELIMINATOR £2:25 extra

*COMPUTERISED?

w RCOTE
. sanonew. ASTRADIT
! ( L DRTABLE RADIO & COMMUNICATION
ALTL\  RECEIVER

AW NS0 Tug oo NE
MAGIC EYE “tuningl]
= leve indicator !
yo — 3

Jlmtles

-, &

NSISTORS
L':qAD DIODES!

WAVEBANDS

FIRSTTIMEEVER]

*NOW AVAILABLE WITH
fabulous COMPUTERISED”
WORLD TUNINGWORGUI DE!

™ K-

NO MORE GUESSWORK -
(NSTANT DATA o yoor fgertips —
enables youtn ZMERTIME WA FLASH

F AM. FM. MW,
usw
BOX
POST
ETC.
45p

BRANDNEW AC/DC

effe

BATTERY/MAINS

WE COULD

£26-97!

sect] 95

POST

~ Order by post to Uxbridg

ETC.
50p

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £10-95, Due to our cut price we
cannot name first-class makers—but rest assured you're getting one of the
BEST! Expensive "’PIANO KEYBOARD'’ CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just *’slap-in’’ a cassette and off
you go! (Takes 30, 60 or 90 minute standard cassette tapes obtainable every-
where.) Amazing performance ensures perfect tapings and superb repro-
duction! Remote control microphone. Rapid Rewind! Fast forward! Beautiful
tone from a whisper to a roar! Complete—record anywhere, indoors or
out! Runs on standard batteries AND 220/240V AC mains. Separate
jacks for remote control microphone, etc. Size 94in x Sin x 2jin approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full
instructions. (Importers recommended selling price £26-97") OUR PRICE

RE T *Send quickly,

ONLY £10-95, post, otc. 50p. NO MO O PAY! i
test on mail order 7 days approval from receipt of goods—refund if not
delighted. BONUS OFFER—Cassette tape, Standard batteries AND
microphone stand 55p extra, if required. N

e Road address or call at either store. Bargains A

galore at both stores. (COMMERCIAL TRAVELLERS PLEASE |
Merchandising office at Holborn Store.) 3

Dept. WP/NC/38, 164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI2 8A@. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.L. (Thurs,
7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.
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WILMSLOW

AUDI

THE Firm for speakers !

SPEAKERS

EMI 13 x 8, 3, 8 or IS ohm £2:03
EMI 13 x 8,150 dfc 3, 8 or |5 ohm  £2-25
EMI 13 x 8,450 t/tw 3, 8 or 15 ohm £3-60
EMI 13 x 8 type 350 8 ohm €8-25
EMI 64~ 93850 4 or 8 ohm £2-80
EMI 8 x S, d /Cone Roll/s 8 ohm £2-50
Baker Group 25 3, 8 or IS ohm £6-60
Baker Group 35 3, 8 or IS ohm £7-50
Baker De Luxe 12* d/cone £9:62
Baker Major 12~ £7-50
Kef T27 £4:67
Kef TIS £5-50
Kef BI10 £6-16
Kef B200 £7-42
Kef BI39 £10-72
Kef DN8 £1-92
Kef DNI2 £4:12
Kef DN1I3 €75
Fane Pop 100 watt 8/15 ohm £25-50
Fane Pop 60 watt 8/I5 ohm £13:00
Fane Pop 50 watt 8/15 ohm £11-00
Fane Pop 25/2 25 watt 8/15 ohm £6-40
Fane Pop 15 watt 8/15 ohm £4-40
Fane Crescendo 15" 8 or {5 ohm £27-5

0
Fane Crescendo I12A 100w 8 or 1Sohm £24-20
Fane Crescendo 12B 75w bass 8 or |5 £24-20
Fane 8077 8” d/c roll/s 8 or 15 ohm £3:85

Fane 808T 8" d/cone 8 or 15 ohm £2-64
Goodmans Axent 100 tweeter £6-60
Goodmans 8P 8 or I5 ohm £3-80
Goodmans I10P 8 or |5 ohm £4-49
Goodmans 12P 8 or IS ohm £11-55
Goodmans ISP 8 or 15 ohm £17-05
Goodmans I8P 8 or |5 ohm £29-70
Goodmans Twinaxiom 8 £6-79
Goodmans Twinaxiom [0 £7:61
Elac 9 x 5 5” S9RMI09 IS ohm,

S9RMi14 8 obm £2-53
Elac 64" d/c roll/s 8 ohm £3:22
Elac 64" d/cone 8 ohm £2-59
Elac 47 tweeter TW4 £1-21
Wharfedale Super 10 RS/DD £9-80
Coral 64" d/cone rollfs 8 ohm £2-42
Siran 64" 3 or 8 ohm £1-44
Richard Allan 12* dfc 3 or IS ohm £2:20
10" x 6 3, 8 or IS ohm £1:92
8% x 5" 3 or 8 ohm £1-38
7" x 4” 3 or 8 ohm £1-38
24" 64 ohm or 70 mm 80 ohm £0 65
Adastra Hiten 10" |0w B or 15 ohm £2-80
Eagle DT33 dome tw. £5-45
Eagle HTIS tweeter £3-66
Eagle CTS tweeter £1:25
Eagle CTI0 tweeter £2-54
Eagle MHTIO tweeter £3-74
Eagle FR4 £4:45
Eagle xover CN23, 28, 216 £1-10

Sp. matching transformer 3-15 ohm £1-10
Celestion MF1000 25w horn 8 or |5 ohm

£10-45
Celestion PS8 (for Unilex) £2:16
Celestion GI2M 8 or 15 ohm £12-00
Celestion GI2H 8 or 15 ohm £15-00
Celestion GISC 8 or 15 ohm £24-00
Celestion GI8C 8 or 15 ohm £33-00

Car Stereo speakers—ask for leaflet.

SPEAKER KITS

Wharfedale Linton 2 £8-75
Wharfedale Giendale 3 £15-75
Wharfedale Dovedale 3 24-25
Richard Allan Twinkit £7-95
Richard Allan Triple 8 £11-75
Richard Allan Triple Assem. £17-50
Richard Allan Super Triple £20:75
Goodmans DIN 20 €858
Fane Mode One £9-00
Kefkit 2 £25-75
Kefkit 3 £35-50
Peerless 2.8 £5-50
Peerless 10-2 £8-47
Peerless 20-2 £10:41
Helme XLK 25 (Pair) £18:17
Helme XLK 50 (Pair) £37-18

Stephenspeaker kits and cabinets—send for
free booklet “Choosing a Speaker™.

Prices include VAT,

Carriage and insurance 75p per kit.

RADIOS/CASSETTES/AMPS.

Grundig Mariner TR86S £32-00
Grundig Elite Boy 500 £27-00
Grundig Melody Boy 500 £27-00
Grundig Melody Boy 1000 €38 75
Grundig Yacht Boy 210 £34-25
Grundig RF430 mains £27-00
Grundig RF310 mains £22-75
Grundig RF310 €2]-25
Grundig Top Boy £16-75
Grundig Satellit 1000 £121 00
Grundig C402 cassette £27:00
Grundig Signal 500 £27-00
Grundig C230 Cassette £28:00
Tandberg TP4{ £42-00
BASF 9301 radio/cassette £64 00
Bush VTRI78 § Band (Inc. Air) £29:00
Trio KA2000A £33-00
Trio KA2002 £41-00
ITT Cole £9-95
ITT/KB Golf Preset £21-25
ITT/KB Weekend Auto £16-00
ITT/KB Europa £18-00
ITT/KB SLS3 cassette £22-82
ITT/KB Studio 73 stereo cassette £44-00
Koyo KTR1664 8 waveband £40 - 00
Koyo KRT 1770 || waveband £56-50
Koyo KTR1883 S Band {Inc. Air) £23-50
Tec C200 Radio/Cassette £31 00

Prices include VAT,

Carriage and insurance 75p. FREE with each
radio—""World Radio Stations Book"
PA/DISCO AMPLIFIERS

Carriage and insurance £1:00

Baker 100 Wartt £40-00
Linear 30/40 £25-00
Linear 40/60 £30:00
Linear 80/100 £55-00

FREE with speaker orders over £7

‘“Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

perfect. Prompt despatch.

Carriage and insurance 35p per speaker (tweeters and crossovers 20p)
ALL PRICES QUOTED INCLUDE V.A.T.

WILMSLOW

A U D I 0 Dept. P.W.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire
SK9 IHF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 | HF.

Telephone Wilmslow 29599

SINCLAIR CALCULATORS
Subject to the maker's full quarantee. An incom-
parably fast and comprehensive after sales
service is provided by Sinclair’s lamous service
department.

Cambridge Kit £23 95 (£3 00)

Cambridge Assembled £25 95 (£3 00)

Executive £33 95 (£3-70)

Executive Memory £39 95 (£4 40)

FERRANTI ZN414

Fabulous integrated circuit radio chip supplied
with instructions £1 20 (23p). Also available a
kit of parts to construct a MW and LW radio.
Send sae for free leaflet

SINCLAIR EQUIPMENT

o P }ﬁ"z

seal. AAia A
Z40 £4 25 (63p)  Proup-ct 605 £18 95 (£2 30)
Z60 £5-38 (14p)  Stereo 80 Pre-amp £9 43 (£1-05)
Q16 £5-90 (79p) Project 80 Tuner £8-95 (£1-10)
PZS £3 47 (57p) Project 80 Oecoder £5-69 (17p )
PZ6 £5-95 (99p) Project 80 AFU £5-38 (74p)
P28 £6-20 (84p) Trans for PZ8 £2-95(50p)

SINCLAIR
SUPER 1C12
8W rins power
with 44 page
booklet and
printed Circud
£2:10 (43p)

N

SWANLEY IC TOMORROW £2:60 (47p)
The world's most powertul IC amplifier, Similar
Appearance to the 1C12 but rated at 10W rms
power. Supplied with data but no printed circ uit
board,

BATTERY
ELIMINATOR
BARGAIN

The most versalle
battery eliminator ever
offered. Switched out-
put of 3v, 45V 6V,
1-5V. 8V and 12V at
S00mA.

£3-75 (60p)
Other eliminators stocked

S0 mA unless stated:—
liv £1-50 (30p): 6V £1-50 (30p); 9V £1-50 (30p);
73V cassette type £2°25 (30p); Oouble 4§V + 4} V

£2-50 (35p); Qouble 8V + 8V £2-50 (35p); Oouble
9V + 9V £2-50 (35p).

1C RADIO CHIP TBASS1 £2-10 (32p)
The world's most advanced IC radio chlp, Con-
tains RF Amp, oscillator, mixer, IF Amps, wide
range AGC circuitry and voltage stabilizer, With
data £2-10 (32p), Send S.A.E. for free leaflet,
A kit of resistors. capacitors and IF filters is
available to go with the chip for £1-75 (29p).

8-DECS AND T-DECS

S-0ECS £1-98 (31p)
T-OECS £3-63 (47p)
#-OEC A £3-99 (51p)
u-OEC B  £6-99 (81p)
16 dil IC carriers

£1-77 (25p)

DELUXE KIT FOR THE I1C12

Includes all parts for the printed circult and
volume, bass and lreble controls needed to
complete the mono version £1-55 (26p). Stereo
model with batance control £3-50 (46p).

1C12 POWER KIT

*Supplies 28V 0-5 Amps £2 47 (50p)

LOUDSPEAKERS FOR THE IC12

5 8 ohm £1-10 (27p), 5" x 8~ 8 ohm £1-55 (37p).
PREAMPLIFIER KITS FOR THE 1C12

Type 1 for magnetic pickups, mics and tuners.
Mono model £1-30(24p). Stereo mode! £2-30 (34p),
Type 2 for ceramic or crystal pickups. Mono 60p
{17p). Stereo £1-20 (23p).

SENO SAE FOR FREE LEAFLET ON KITS

ECONOMICAL QUADRAPHONICS

£11-95 (£1-50)
Eagle AA10 Quadraphonic Synthesizer. Com-
plete. self-contained matrix system iIn attractive
cablnet. Just feed ordinary 2 channel stereo into
It and connect tputs to loud kers to
obtain the latest experience in sound, 35 watts
rms/channel.

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent

Please add the sum shown In brackets after the
prica to cover the cost of post and VAT, Official
credit orders from schools etc. welcome.

Mall order only. No callers, please.

No vat on overseas orders which are most
welcome.
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267 ACTON LANE, LONDON

CI Tl ELECTRUNICS W4 5DG 01-994 6275

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

I 20.24 BEAUMONT ROAD, W.4.
AE‘g’ 38p BEY” ©Op MJMO  S5p 8836 5p ;:,;368 £4 ;o %ﬁ%?j“ 18" SURPLUS COMPONENTS, TEST EQUIPMENT, efc. etc.
AC125  25p|BCY3S  55p MJ4st  95p OC42 40p TIP41 95p 6 p 3 GAINS
AC126 25p|BCY32  95p MJ2801 £1:25 OC44 20p | TIP42C £1-10 2N2846 £1:50 Test Equipment % (;Hﬁ;ji:N?ios'BrﬁrG:::alors % Counters
ACI21  27p|BCY33  45p MJ290t £2:20 OC45 20p|TIS50  40p;2N2904  25p st Lauip - 9
AC128 28p|BCY34 s0p MJE340 50p OC70 15p.ZTX107  15p|2N2905 25p Cabinets % Bridges % Meters % Transmitters % Receivers % Power
AC176 27p!BCY38 65p MJE30 75p OCN 17p|ZTX300  15p|2N2906 25p Supplies % Laboratory Equipment % Gal ters % Audio E
ACY17 25p!BCY39 £1-00 MJE3TT 90p OCT2 20p|ZTX500  18p|2N2907 25p % Video Equipment % Meters % Battery Chargers % Motors % Elc % Etc.
ACY18 30p!BCYS5 £1-60 MJES20 65p OC?5 25p|ZTX501 20p|2N2928  12p
Ang 30p'BCYT0  22p MJE2955£1-95 0816 25p' ZTX504 50p|2N3053  25p 20 TONS OF ELECTRONIC EQUIPMENT
ACY20 25p|BCY71  22p MJE3055 85p OC77 40p ZTX53t 30p 2N3054  €5p
ACY39 SsplBCYT2 25p MM1613  43p | OC81 25p ZTX550  25p 2N3055 50p Res'lslors * Relays * Capacllorf % Switches % Transformers % Meters
ACY21 30p|BD121  75p|MMi712 60p OC83 25p | 1N659 spl2N3232  70p * P s % Comp Panels % Semiconductors % Cable %
:8“2 80p 38‘33 zgn m;zm 45p 88349 25p :NQ“ :p %:3533 :in Values % Etc. % Etc. % Etc.
14 65p 4 P 03 13 :wp N916 p 2N37 P
AD161 40080131 750 (2N5457) 35p OCNO 0p | 1N4001 86 2N3703 12p Regret no lists available. Personal callers only. Cash and Carry only.
AD16 p!BD132  75p MPF104 0C117 ZSDI|N4002 9p'2N3T04  12p
ADZ11 £1-60 BD153  75p|(2N5458) 35p| ocm 30p|1N4003  9p 2N3705  12p
AF114  25p|BD156 _ 75p | MPF105 0C200  50p 1N4004  10p 2N3706  12p
AE:'S 25p egvn7 £1-40 (2N§459) lgg% 60p 1:‘882 :Zp%2=3'.l’07 :gp G -
AF116  25p|BDY17 £1-60 MPSA06 35p 75p | 1N4 5p|2N3708 P A S Y
AF117  25p|BDY19 £1:95/ MPSAI6 30p TIP29A 49p11N4007 1lp|2N3709 12p DIO ACCESSORY SHOP
AF118  60p|BF152  20p MPSAS6 35p TIP30A 58p 1N4148 p2N37T1 £2-70 17, TURNHAM GREEN, TERRACE,
AF172  30p|BF194  14p|MPSQ06 75p|TIP31A  62p|2N696 zsp 2N3772 £2-75 CHISWICK W4.
ASY28 30p|BF195  15p MPSOS56 70p TIP32A  74p!2N697 20p'2N3773 £2-95
ASZ21 80p|BFX29  30p NKT135 35p TIPI3A £1-05.2N693  25p 2N3819  3%p VALVE AMPLIFIERS
BA102 33p|BFXB4  30p NKT222 25p TIP34A £1-55 2N706  12p|2N3820  S3p s watt £12-50 Lt
BA112  50p(BFX85  30p NKT401 85p TIP35A £3- 35/2N706A 15p 2N3866  85p o a 3 31‘
BA114  16p|BFX85 30p NKT404 80p TIP36A £2-65 2N708  15pI2N3904  22p 150 Watt
géw; 15p g;xu J0p nyu :u;p TIgl;A 5p 2N93§2 ng ;N:WOS 25p 500 Watt
10 12p{BFY10  35p|NXT774 25p | TIP42A  90p 2N11 25p|2N40S8  12p
B8C108  12p|BFY44  50p OAS 20p|TIP29B  58p 2N1302  16p,2N4059  12p TRANSISTOR AMPLIFIERS
BC109  12p BFY50  25p|OA10 20p  TIP30B  66p 2N1303  18p'2N4060  12p FAL Phase 50W ........ £39°93 | FAL Phase100W ...... £69:95
BC147  12p|BFYSt  25p| OA47 10p|TIP318  70p 2N1304  25p 2N4061  12p
ggua 12p ggsz z:n gA;o :zp TI;3ZS 82p gmasgg zsp;;mlzs 17p DISCO CONSOLES
149 12p 53  25p OA79 2p ' TIP33B £1:12|2N1 25p 2N4286  15p FA . .
8C153  15p|BFY30  66p OABI  10p|TIPJB £1-68 2N1307  25p|2N4287  15p Dlsce Mk 2 . By O - S123TS
BC157  14p|BSW63  65p OA90 10p | TIP358 £2:81 2N1308  25p|2N4288  15p
gg!ss 15p gg;m,a ggplgA? :Dp ;l;ssg £3-64 gm:ws 25p|;:‘289 15p
159 P 95A 12p| 0A200 op| TIP41 83p|2N1613  25p 2N4290  15p
B8C169C 14p{Ci11 50p OA202 10p|TIP42B  98p'2N1T11  25p;2N4add £1:90 HEAVY DUTY DISCO LIGHTING
B8C182 p|C426  40p OA210 35p|TIP29C  71p 2N2147  70p|2N4871  35p LOUDSPEAKERS Sound-lighting module £7-90
BC183  14p|BYi00  15p/0A211  35p|TIP30C  78p 2N2160  65p 2N4920  60p % SPECIAL OFFER PRICE % Jeh h i
B8C18s  14p|BY122  65p/0Ci6  90p|TIP3IC 85p|2N2217  25p 2NS191  96p Decca 8in 10 watt Hi-Fi channel sound-light £22°50
BC212  14p|BYi26  20p OC19 85p | TIP32C u-os]zu'ma 25p|2N5194 £1-10 speaker, plus  matching Oilwheel 6in dia. ..... £5:25
B8C213  14p|BY127  20p!0C22 55p, TIP33C £1-30/2N2219  25p 40360 50p tweeter £7-50 complete Suitable §rpm motor £1-00
BC214  14p|BYI64  65p OC26 65p TIP3C £1-90/2N2222  20p 40361 50p Suitable 2 way Xover ...... £1-21 Strobe 4 Joule £25-00
B8C238  12p|1S100 15p) 0C28 65p TIP3SC £3-20|2N2222A zsp|40352 55p 15in. 20W E.M.I. 8 ohm .... £19-50 Single flash box £7-50
8C239  12p/IS103  20p/0C35  60p: N (100W Red, Blue, Gn. Yei.)
:”"E‘;I"E': C“B'NE";'IS v, Triple flashbox ... £16:25
uvitable or  any n. speaker
DIGITAL INTEGRATED CIRCUITS |SN7491AN | SNT4145£1-50 | SN74176 £1-60 covered In rexine and vynair.
SN7400 20p|SN7422 48p SN7450  20p -00' SN74150£3-35 [ SNT4177 £1-00 Size: 18In x 18in x 8in approx. £9-90
SN7401  20p|SN7423  48p SN7451 zop| N7492  75p | SN74151 £1-10 [ SNT4180£1-55
SN7402 20p|SNT425 48p|SN7453  20p|SN7495  75p SN74153£1-35|SN74181£7-00
SN7403  20p|SN7427 42p|SN7454 20p SN7494  80p|SN74154 £2-00 SN14182£2-00
SN7404 20p[SN7428 50p SN7460 20p SN7495 B80p|SN74155£1-55| SN14184£2-45 TEAK VENEERED SPEAKER CABINETS
SN7405 20p!SN7430 20p|SN7470 30p SN7496 £1- 00 N74156£1-55{SN74185A For 8 x 5in speaker . ... £3-50 each
SN7406 30p|SN7432 42p|SN7472  30p SN7497 £6:-25[SN14157£1-80 2-40 For 8in. + Tweeter . £5-00 each
SN7407 30p|SN7433  70p SN74713  40p  SN74100£2-50 SN74160£2:00 SN14190£1-85 For13x8in._ ..... ' £6-50 each
SN7408  20p|SN7437  65p  SN7474  40p SN74104 £1-45[SN74161 12:00| SNT4191 £1-95 For 12in. + Tweeter . £9-30 each
SN7409  45p Nms ssp N7475  55p | SN74105£1-45| SNT4162£3-40| SNT4192£2-00 i
SN7410  20p| SN744 N7476  45p| SN74107 50p|SN74163£3-40 (SN74193£2:00 ALSO: Audio Connecting Leads, Tape, Cassettes, Stereo Systems,
SN7411 23p N7“|AN75p N7480 80p|SN74110 80p|SNT4164 £2-75| SNT4194£2-50 Mixers, Mic. Stands, Speaker Cloth, Turntatles, Plynths, Covers, etc., etc.
SN7412  42p 442 N7481 £1-25  SNT4118£1-00 SN74165£4-00 SNT4195£1-85
SN7413  30p|SN443 £1 00| SN7482  37p | SNTA119£1-90| SNT4166£4-00 SNT4196£1-50
SNT418 3 N7445 £2-00 SN7483 £1-00|SN74121 95p| SNT4167£8-25 o\ 00107
1 0P| SN7446 £2-00|SN7484  90p|SNT4122£1-35{ SNT4170£4-10 97£1-50 ELECTRONIC COMPONENTS
SN7417  30p|SN7447 £1-75|SN7486  45p|SNT4123£2-70| SNT4174£2-00 SN74198£4-60 BARGAIN COMPONENT PACKS
SN7420 20p' SN7448 £1-75/SN7490  75p' SNT4141£1-00' SN74175£1-35 SN74199£4-60 SGS EA1000 ka
0.
3W AMPLIFIER 1 500 Carbon resistors, §, §, 1, 2 watt
TRIACS MODULE £2-45. 2 100 Electrolytic Condensers
SC40D BA, 400V LOW COST Handbook 10p 3 250 Ceramic, Polystyrene, Silver Mica, etc.,
OSCILLOSCOPES Condensers
Cossor Solartron Solidev 15W Class B8] 4 %:Sgns:rl:%:lser. Polycarbonate, Paper, etc.,
1035 D.8. €D643.4 Audlo SmeRthickihim 525 Polen(lon.\elers assorted
IOMICSANEDIS:2 g'a’:::oof:;?' 6 250 High-stab, 1%, 2%. 5% resistors.
1049 Mk.s. EMI . 7 50 Assorted Tagstrips
D.B. WM2 8 11b Assorted nuts, bolts, washers, spacers,
TBA 800 5W Audlo etc.
Solartron  WM38 1.C. £1-50. Data 10p. 9 25 Assorted switches, rotary, lever, mlcro,
ADS5S7 WM7T toggle, etc.
CD513.2 wMs UAG4 SW Amplifior 10 50 Preset Potentlometers.
CD523S.2  WMI6 Module £375
CD643 WMI8 o0ulg) J ALL COMPONENTS NEW AND UNUSED
WM26 £1 + 25p p.p. por pack, £5 for 5 packs p/free.
All prices and detalls
on application, phone
BRIDGE RECTIFIERS 01-994 6275. Inspectlon TEST EQUIPMENT
BY1221-5A 4oV .. 40p welcome—call at ware-
BY164 1-4A 200V 57p house. TEKTRONIX Type 109 Puise Generator £75
CIC2-100 2A 100V 39p ) H P Transfer Oscillator, 5408, 100-200 MHz £100
—SANO0OVINGSP H P Sweep Oscillator, HO1-686C, 7-11 GHz £120
ZENER DIODES H P Sweep Oscillator, 684C, 4-8 GHz £150
BZY83 Series 400mW MARCONI VHF-SHF Signal Generator. T £200
3-3-33V.5% .. 1 V.A.T.
1-5 watt rango Unless otherwise stated KLYSTON POWER SUPPLIES
10 wait range all prices are EXCLU-
SIVE of V.A.T. Please Large selection in stock. £20 each.
b add 10% to all orders. PYE LING Automatic Cycling Osclllator. A.C. 0-1, SHz-5LHz £50
o A
i20910. 505 280 P et MARCONI TF 1400 Double Pulse Generator £65
BI?P:‘Z ;... s0p free. ' CINTEL 1873 Square Wave and Pulse Generator £59
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Remember ! one of the

Top Ten Accessory
Awards from

Motor magaz/i

PUSH BUTTO
AR RADIO KIT

BUILD YOUR OWN TOURIST PUSH NOTE: The ability to soldes on a printad circustbosrd is
BUTTON CAR RADIO necessary to complet this kit successfully. Circuit diagram
#nd comprehensive instructions 55p.free with kit.

Technical specification :

1.} Output 2.5 watts R.M.S. 1nto 8 ohms. For 12 volt Car Radio Kit
operation on negative of positive earth, ina.
2.) Integrated circuit output stage, pre built three stage £6.60 + 559. postage & packlng
IF Module. Spoaker including baffle and fixing strips

Controls Volume. manual tuning and five push buttons for £1.65 + 23[). postage & packing.
siation selection, lluminated tuning scale covering full ) .
medium and long wave bands. Recommendsd Car Aerial - fully retractable and locking.

Size Chassis 7ins. wide. 2:1ns. high and 448 1ns. deep approx. £1.35 post paid.

UALITY SOUND ,
FOR LESS THAN£19-00 gere=rl DISCO
AMPLIFIER

BSA 3 speed deck, automatic. manual facilities 1ogether with
L HibRaticm resten " Rehiant Mk IV Mono Amplifier, ides! for the

ceramic cartridge, . 4
small disco or house parties.

TwoB8° 5" speakers with cabinets. i
Amplifisr module. Ready butlt with control pane!, speaker leads Outputs 20 ‘““" Rn-s-h'“‘;’ 8 ohms (suitable
or 15 ohms).

and full. easy to follow assembly instructions.
b b Inputs *5 Electrically Mixed Inputs. *3

For the technically minded :—
individual Mixing controls. ®*Separate bass

Specifications: d treble controls common to all 5 input
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power o A mon i
p ity yx. inp vity *Mixer employing F.E.T. (Field Effect Transis-

output 2.7 watts per channel: Outputimpedance B-15chms. dnllc

Stereo headphone socket with automatic speaker cutout. tors). *Solid State Circuitry. *Attractive Styling,
Provision for auriliary inputs - radio. tape, etc., and outputs for
taping discs. Overall Dimensions. Speakers spprox.

15;7 > 87 x 47, Complete deck and cover in closed position
approx. 153" x 12° x 6" complete only £18.45. 1£P~
Extrasif roquired.

| Opuonalﬂua?nond syn£1.37 i
Specially selected pair of sterec headphones with individua

level controls and padded earpieces to give optimum

performance, £3.85.

1) Crystat Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 4), 5) Medium output
equipment (Gram. Tuner, Monitor, Organ. etc.)

- all 250mV sensitivity.

Size approx.i2} ins< 6 insx 3} ins
£13.50 - 60p.
postage & packing.

STRACK BUILD YOUR PE TAPE LINK
CARTRIDGE || < OWNSTEREO] ~ CONSTRUCTORS

PLAYER AMPLIFIER ST~

. For the man who wants to design his own stereo
Elegan: sell selector push butten plaver for use

~here’s your chance to start. with Unisound—
with yuut uwn stereo sysiem c°"‘2‘13""'° ;’“”‘ pre-amp. power amphifier and contro! panel. No
Viscount il LYS|:;I|0:1'.€ oSﬂleI':O and the soldering—just simply screw together. 4 watts . —
m ul m u .
A suitable 3 speed tape deck, less heads.
Caters up to 53 ins. spools. 240V AC mains
Unused but store soiled hence no

Technical specification, . per channel into 8 ohms. inputs: 120mV (for
warranty. £4.00 + £1.00p & p

ceramic cartridge). The heart of Unisound 15 high
Mams input. 240V, Output sensitivity 125mV efficiency I.C. monolithic power chips which
Comparable umit sold elsewhere at £24-00 approx.

ensure very low distortion over the audio spectrum.
Yours for only £10-60 4 30p. p & p £7-64 + 55p.p & p
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THE ULTIMATE

£65-00

System I}

Viscount Il amplifier {As System I
Garrard SP. 25 Mk 111 duck {As System 1)
Two Duo Type |1l matched speakers
Enclosure size approx. 237 110 9’

£49-00

40 Watt Amplifier.

Viscount Il - R102 now 20 watts per channel.
System lincludes.

Viscount IIt amplitier - volume. bass. treble
and balance controls. plus switches for mono/
stereo on/off function and bass and treble Finished in teak veneer. Drive umits apptor
filtess. Plus headphone socke! 130 8} wih3, HFspesker. Max. power
Specification 20 watts. 8 ohms. Freq. range 20Hz to 20kHz.
20 watts per channel tnto 8 ohms

Total distortion @ 10W @ 1kHz 0 1%. £ U/ 7 (hor Complete System £65-00
ceramic cartridges) 150mV into 3 Meg P 1.2
(for magnetic cartrsdges) 4mV a 1kHz into 47K.
equahsed within  1dB R.LA.A. Radro 150V
into 220K. {Sensitivities gven at tull power).
Tape out tacilities : headphone socket, power
out 250mW per channel. Tone controls and lter
characterrstics. Bass:  12dB to -17dB a
60Hz. Bass filter - 6dB per octave cut. Treble

control : treble  12dB to -12dB @ 15kHz. gy H6 20
Treble filter: 12dB per octave. Signal to noise
ratro . (all controls at max.) -58dB.

Crosstalk better than 35dB on all inputs.
Qverload charactenstics better than 26dB on all
inputs. Size approx. 137X 9"x 33",

Garrard SP. 25 Mk |1l deck with magnetic
cartridge, plinth and cover.

Two Duo Type |l matched speakers -
Enciosure size approx. 1774 103" X 6} 1n total
simulated teak. Orive umit 137 % 8 with parasitic

tweetel. Complete System £49-00

EMI SPEAKERS

PRICES: SYSTEM 1

Viscount IR 102 amplier 2420 flp8yp

2 Duo Type Il speakers 11400 t220pb
Garrard SP25 Mk Hlwith

MAG cartndge plinth b cover £1800 175 pbp

Available complete toronly £4900 £350p_&p.

PRICES: SYSTEM 2

Viscount R 102 amphiiet 12420 tip8yp

2 Duo Type lll speaker’s £3200 (330pbn
Garrard SP25 Mk ith with

MAG. cartndge phinth b cover £1300 1 b pby

17420

Available complete for £6500 £4p.8p.

COMPLETE SPEAKER | ranrastic REDUCTION

SYSTEM EMI LE315

Recommended retail
setling price, £86-00.

Our price £45-00 -+
£3.50 postage & packing.

BARCLAYCARD ¥
®

Just write }'our order giving
your credit card number
00 NDT SEND

YOUR CARD

Mail orders to Acton. Terms C.W.0.
All enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

A professional standard five
way speaker system with
enclosure giving top quality
performance.

Enclosure Dimensions
approx. (3ft. x 2ft. X 1ft.).
Drive Units

Hand built - 15" diameter

i

Y

bass with 3" voice coil, C 950 Kit - Frve matched speakers and

crossover umt for handling up to
45 watts. frequency response from 20
10 20.000 He

- two 5" diameter Mid
Range units,

~two 33" HF. units,

plus matching crossover
panel with two variable
potentiometers for mid and
high frequency adjustment.

157 14A/780. Bass uniton a ngid
diecast chassis. Supenior cone matenal
handles up to 50 watts RMS, and 1s
treated to give a smooth frequency
response. Resonance 30 Hz. flux
density 360.000 Maxwells. tmpedance

Huge 19 14 (approx ) high
efficiency Bass-Speaker with
16.500-gauss magne1 buiit on « heavy
diecast frame.

The four 10.000 gauss tweeters, each
3. dia. approx.. are fed by the

Leaflets available for all items listed.®
Send stamped addressed envelope.

*No leaflet available on Reliant Mk 1V Monu wmplifier

at1kHzis 8 ohms. 3 voice corl
crossover which cnitically adjusts

signal for maxsimum fidelty. Impedance
at1 kHz:s 8 ohms. Bass coil 2 . others
05 . Recommended list piice £44 00

OUR PRICE £25-00 +
£1-50p &p
Special Offer.

Powder Handling
Continuous rating

35 W rms., Peak power
rating 70 W.
Frequency Response
20 Hz 20,000 Hz.

Recommended retail price
£40-80.
OURPRICE£18:70 +
£1-50p & p

R|ITnV| C

Radio and TV Components (Acton) Ltd.

21 High Street, Acton, London W3 6NGC

323 Edgware Road, London W2

Edgware : 9 a.m.-5.30 p.m. Half day Thurs.
Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS
071 ana 072 Series
SMALL ELECTROLYTICS TypaNo. wiiing . Cepscitance  Max. Rioole c  w,
a No. 5
Ro/!i No. C:pchlw Vo‘llssso Prl:e Ref. No. Capacity Voltage Price O'Iylp 15332 © I.G“ ¢ ‘3‘300 2.‘:":':‘\9: s wxalahl Pr‘l;:;
u p 071 15472 18 4700 3:9amps 1oz 17

HB/ A 2uF 150V 2p | HIAA o oM $p 071 15682 16 8800 5.8 amps 140z 227

/2 2-2uF 25V 4p | HI/ @ o oV 4 07215752 16 7500 + 7500 10-5 amps 3oz 37p
H8;2A 3-3uF 25v 4p | H/6 b 100uF 25v Sp 07215113 18 11000 + 11000 13 a-mpn 4yoz 49p
H8/3 3uFf sov 4p | K17 100uF 25V 4p 071 18472 28 4700 130z 22p
HB8/3A 4uF sov 4p | H7/8 Q 1254 18V Sp 072 18502 25 5000 + 5000 D 340z 37p
Ha/4 4-Tuf 28v 4p [ H7/8A & 100uF asv $p 072 18752 25 7500 4 7500 12'6 lmpl 4502 49p
HB/MA SuF v 4p | H7/9 ) 100uF av op 071 18681 63 680 2-1 amps 1oz 15p
Ha/5 Suf 10V 4p | HI/9A 125uF v 4p
H8/5A Suf 150V 4p | H7/10 « 125uF 25V op 106 and 107 series
H8/6A 10uF 10v 4p | HI/10A 160uF 2-5V 3p 106 16223 2s 22000 17 amps 100z £1-12

8/7 10uF 0V 4p | H7/11 w 160uF 25V p 106 17103 40 10000 12 amps T{oz Mp
Hg;gA :::: fzv :p ﬂm; ﬁ -9 %u: ;ov sp 107 10222 100 2200 10 amps siox T¢p

14 . 34 ]

3/9 20uF (34 2p ] 7/14 B, 2204F S0V |.: Type No. Voltaga Capacitance Weight Price
HB8/9A 20uF TovV 4p [ H7/14A A 220uF 16V sp 102 15163 16 16000 8oz 20p
H8/10 22uF S0V 4p | H7/15 == 2204F 28V Sp 1 20 39000 180z 30p
H8/10A 22uF 100V 4p | H7/15A 220uF 3sv 10p 102 16802 25 8000 Toz 2%p
Hg/11 28uF 12v 4p [ HENA  °° 250uF v 3p 104 90001 45 20000 180z Sep
H8/11A 24uF 275V 4p | Hel2 M3 250,F 28V 3p
:gﬂgA ggu: :83 :p H$;3A O 320uF 2-8y 3 A turther 10% discount on lots of 100 of any one type.

i H
ngﬂiA %u: ggv 4: l H:;: A E gﬂ: :gx ;: Please calculate the welght of your order and Include appropriate postage.
u vV Sp | He/s 330uF 25V 10
HB/M4A 40uF 18V 4p [ He/sA O 330:}' 38V 15: Not over Ordinary Parcels Not over Ordinary Parcels
Ha/1s 4TuF S0V 4p | He/a ] 4T0uF 28y 10p 13lb 18p 10Ib 3p
H8/1SA uf 35V 4p ] H8/8A Q. 4704F 35y 20p 2lb 21p 14ib 47p
nmA ﬁu: ?:v Sv H8/9A 400uF 40V 20p ::g gp g:b :;v
i
WA SuF 2-8v 2 l H6/13A 1000uF 25v 16p P b P
H7,3A 64,uF 25v 4p
H7/4 64uF 15V 4p | '
) T o UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2646 25p
ALL GOODS PLUS 10% V.A.T.
100 i-{ WA‘I’T RESISTORS 1 VERO-BOARD CUTTER | 20 ASSORTED UNUS!D $ COMPUTER PANELS
100 CERAMIC 1 $2{in.x1in, x -1S BOARDS £ ARKED, TEST CONTAINING MASSES OF
CAPACITORS Q INS. "ODD PIECES" TRAN IB'I’O DIODIS TRANSISTORS
TC. c'rons RESISTORS
C CAPA ORS
POSTAGE 20p | PACK No 1 POSTAGE 20p |"PACK No. 3 POSTAGE 20p [TPACK No. 5| POSTAGE 27p PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 106 RESISTORS
100 CERAMIC 1 RAMIC £1 SIGNAL TRACER KIT 100 CAPACITORS
CAFACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
YST RENE ULLARD POLYESTER SIGNAL INJECTOR XIT
CAP 8 CAPACITORS
POSTAGE 20p |"PACK No. 2| POSTAGE 20p [PACK No. 4| POSTAGE 20p |"PACK No. 6 POSTAGE 20p PACK No. 8

are

Shopper A, enthusiastic to a fault, is determined to
track down the components he needs for his next
project. We'll overlook the fact that he'll probably
end up with pneumonia!

Shopper B learnt his lesson long ago—now he simply
sits back and orders all his requirements from his
Home Radio Components' catalogue. The worst that
could happen to him is that, being so absorbed in the
catalogue, he might burn his toast! That's a small
price to pay though for the comfort, convenience and
economy of ordering components this way.

Please wirte your Name and Address n block capitals

Name

Address

You too can join the blissful *B's""—there must be about
100,000 of them! To get your catalogue (240 large pages
packed with 6,800 items, 1,770 of them illustrated) simply
post the coupon with your P.O. or cheque for 77p (55p plus
22p post and packing). Every catalogue contains 5
vouchers, each worth 10p when used as directed. Send now.

HOME RADIO (Components) LTD., Regd. No. 912966 London,
L Oept. PW, 234-240 London Road, Mnemm CR4 3HD

L A

1036




I.L.P. (Electronics) L.td

SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected In our laboratories, has
enabled us to achieve our latest range of completely Integrated devices.

We have now finally reduced the modular amplifler to a simple input/output device
requiring only the addition of a basic unstabillzed (split line) power supply.

The HY50 takes medium power modules to their logical conclusion by incorporating
with it a heatsink, which is deslgned in speclal high d vity alloy, sufficient
normal audio use without additional chassis sinking. All this without significantly
increasing the size of the module comparable In slze to a packet of 'King-size'
clgarettes.

Consistent with modern thinking a triple rated output circult with a load fuse allows
for peak transient response without distortion but ensures the necessary protection.

SPEC.
OUTPUT POWER: ~ 25 watts RMS. 50 watts peak music power
LOAD IMPEDANCE: 4160 into 801
INPUT SENSITIVITY: 0Odb (0-775 volts RMS)
INPUT IMPEDANCE: 47K
TOTAL HARMONIC DISTORTION: Less than 0-1% at 25 watts typlcaily 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE 10H2-50KHz2 + 1db
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

Price £5-40 mono, £10-30 stereo-

Price inclusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallengad fortwo tears, the HYS, our unique multifunction preamplifier/tone hybrid, has been brought
into line with the advancements In our power hybrids.

Like the HY50, the new HYS has no external ts & has been redesigned to run off a split power-
1ine with improvements in signal/nolse, overload, capability & reduced distortion. The output has been
increased to match the powear module (Odb), and to share the same power supply.

Overall size Is reduced by the use of a new thin film circuitry while the device still retalns all the functions
of the earlier device.

When combined with tha HY50 & power supply only potenti ters are required to plete a simple
mono amplifler with Input & output facilitics expected to be found on Hi-Fi ampliflers.

The combination of two HYS's two HY50's sharing a common power supply (PSU50) are linked by a
balance control to form a complete stereo system.

INPUTS SPEC.
Magnetic Plck-up 3mV (within 1db RIA A curve)
Ceramic Pick-up up to 3mV

Microphone 10mV

Tuner 250mV

Auxlliary 3-100mV

tnput Impedance 47k 1kHz

QUTPUTS
Tape 100mV.,
Maln output, Odb (0-775voits)

ACTIVE TONE CONTROLS

Treble = 12db at 10kH2

Bass + 12db at 100Hz

OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db N
DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE =+ 16-25 voits

SUPPLY CURRENT 15mA

Price £4-51 mono, £9-02 stereo

Price inclusive of VAT & P & P

POWER SUPPLY PSU50

The new PSU50 has a iow proflle look being only 2} inches high and can be used for elther mono or stereo
systems.

SPEC.

OQUTPUT VOLTAGE i+ 25volts
INPUT VOLTAGE 210-240 volts
SIZE L. 70,D. 90.H. 60 mm

Price £5-23
Ptice inclusive of VAT & P& P

CROSSLAND HOUSE - NACKINGTON:CANTERBURY -KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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"WORTH WAITING '

A JOINT ANNOUNCEMENT FROM

Due to contractual commitments both athome
and overseas Eddystone Receivers are in short
supply. Whilst the manufacturers are doing

DI AMATEUH ' their best to meet these requirements we
a HA 0- H] would ask your forbearance and understand-

ing of the present delivery situation. Limited

learn how to become a radio-amateur

5 in contact with the whole world. We give supplies of the ever popular EC10 and EB37

3 skilled preparation for the G.P.0. licence will continue to be available. Apologies for the
B [ R D R e - e e - necessity to “"DIM THE LIGHT" — normal
: free! cucnue withou obligation to: : brilliance will be resumed as soon as possible.
1 BRITISH NATIONAL RADIO & ]

ELEGTRONICS SCHOOL P.0.Box 156, JERSEY I IMHOFS EDDYSTONE RADIO Ltd.

l NAME : —1 112-116 New Oxford St.  Alvechurch Rd.

l ADDRESS : wan l London WC1A 1HJ Birmingham B31 3PP

] - . - — BLOCK CAPS please || telephone 01636 7878 telephone 021475 2231R85
------------f-------

3 YOU KNOW YOU AR ot
DY N DERTY m&gnsq’é",,?r 1
- Please send me the following items 1

L706 INVADER Soldering instrument  £2.42
L646 INVADER Solderinginstrument £2.66
L1676 INVADER Soldering instrument £2.73
BL646 INVADER 12v Batterymodel  £3.35
BL1076 INVADER 12v Battery model £3.50

When you buy
ADCOLA equipment
you are purchasing the

FRCTTOTMOOm>®

best soldering merchandise. INVADER Soldering Kit £4.73
These instruments identical R500 ELECTRIC Desoldering tool £9.79
edinind d REEL Desoldering Braid £0.75
to those usediini Justry wo L686 SOLDERING stand £1.97
wide.The electronics industry L68 PROTECTIVE stand £1.31
use ADCOLA for our reliability, § Kzllég EgéF?SFéEF!LE EL 5(1) ;g

2 - . . o . 0. .
/ efficiency, precision and high M SOLDER PACK £010

: safety standards. ADCOLA ., Catalogue
ust be right for you!  Allpricesinclude 10% VAT Please tick items required

Treat yourself to the PRINT NAME ‘
BEST! Order on

your coupon
NOow

——

PRINT ADDRESS

"“E'“NB Kir
I,

o/,

(S W
- (A gy

Sy

Postto. ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDONSW46LH VATREGD No. 235615372 REGD No. 442762
1038 )



DONT BUY TRIO

(UNTIL YOU SEE THISY)

SENSATIONAL ' 9R59DS £52-59 (incl VAT) PLUS FREE SPEAKER

DISCOUNTS = JR599 £165-00 (incl VAT) PLUS FREE HEADPHONES
DELIVERED—OUR RISK!

FOR ANY LOCATION

A COMPLETE RADIO
STATION

at a cost (delivered at our risk), little, if any more than the
cost of the TRIO equipment alone!!!

Including — in gold hammer finish stove enamel —
the world record award winning

JOYSTICK V.F.A. and JOYMATCH A.T.U.
REGD. & PAT. REGD.

Headphones or Speakers; Suitably Terminated Connectors;
Handbook; Carriage; Insurance. In addition .a JOYSTICK
V.F.A.; JOYMATCH A.T.U.; feeder external mounting
insulators are supplied FREE or greatly reduced when you
buy a PARTRIDGE PACKAGE.

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION—ready to use however confined
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers,
the WORLD RECORD, internationaily patented JOYSTICK V.F.A. (all band aerial) only 7° 6” long
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker,
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents
VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE—24 HOUR DELIVERY (MON-FRI.)
ADD £4.00—OUR RISK!

PARTRIDGE PACKAGE

No. 1 with Gen. Coverage AM/CW,;SSB (MW/SW) 9R59DS Receiver .. .. ", > .. £65-91 (Save £15-30)
No. 2 with Amateur Bands 80 thru 10m AM/CW/SSB JR310 Receiver .. . - . .. £90-97 (Save £22:35)
No. 3 with Amateur Bands 160 thru 10m pius 2m AM/CW/SSB JR598 .. .. . . .. £165:00 (Save £19°48)
No. 4 with Amateur Bands 80 thru 10m TS/PS 515 Transceiver, 180w .. .. .. . .. £231-00 (Save £37-08)
NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by ‘phone

JOYSTICK V.F.A. £13-75; JOYMATCH TX/RX A.T.U. 111A 1:6-32mHz £13-75; JOYMATCH A.T.U. 111 RX only 500kHz-~
32mHz £13-75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA input), Bullt-in RF meter £19-91; Communications 8Q2 head-
phones (suitable TRIO, EC10 etc.) £3-14; Matching Speaker (with Instructions for internal fitting in 9RS9DS & JR310) £2:00;
TRIO: Linear Amplifier TL911 £172-15; TR2200 2m personal transceiver £87-45; TR7200 2m car transceiver £142:45; Spare set
valves for 9R59DS £2:35; OA2 Mains Stabiliser 74p.

NEW : World-wide reception on the amazing "DX-CRYSTAL SET" £2-42 incl. unique aerial.

NEW : AMTRON QUALITY KITS—send for brochure and prices.

PARTRIDGE BUDGET LINE

Artificial Earth—solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5 80; Aerial Bandswitch
__tuned aerial for domestic receivers £5:80; A.T.U. KIT—for use with transmitters and Communications Receivers
£5-80; (assembled £7:01); Mini SWR Bridge—1:8 to 180mHz, 2kw P.E.P., 75 or 50Q2, SO239 sockets; 1:1 to 1:3 ratio,
80 x 30 x 30mm £5:60. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.)

Send 34p stamp for full illustrated details. Special TRIO brochures (state which) 34p stamp extra.

NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders
S HR TRIDG, G3CED — G3VFA
BROAOSTRIRS RENT ENGLAND, FOR EXPERT ADVICE AND INFORMATION

[g-m””I[ Telephone: 0843 62535 or 62839 evenings and weekends
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UK’s
LARGEST RANGE
OF KITS &
GADGETS

Ry
TEST
EQUIPMENT

MULTIMETERS

{carr. etc. 30p)

M210 20K/Volt Slimline 675
TLH33D 2K/Voit Robust 7-50
U437 10K/Volt Steel case. AC up to 40 KHz ¢-95
U4324 20K/Volt with AC current ranges 8-00
AF105 50K/ Vot 11-95
U43t3 20K/Volt AC current. Steel case  10-50
U4z41 Plus Built in transistor tester 10-50
Model 500 30K/Volt 995

OTHER EQUIPMENT

SE250B  Pocket Signal Infector 2 10 carr. 15p
SES00 Pocket Signal Tracer 1-70 carr. 15p
TEI5 Grid Dip meter 440kHz-
280mHz 15-00 carr, 30p

TE40 AC Millivoltmeter 1-2mHz 18-95 carr. 35p
TE6S 28 Range valve voltmeter 19-95 carr. 40p
TE200 120kHz-500mHz RF Generator

17-95 carr. 40p
TE220 20Hz-200kHz Audio Generator

18-95 carr. 40p
SE350A Deluxe Signal Tracer 12-50 carr. 20p
SE400 Volts/ohms/R-C sub.

RF fleld/RF gen, 14-75 carr, 20p
New Revolutionary Supertester 680R
680R Multi-tester Accessories
£18 50 Transistor tester 1
Elactronic voltmeter 3
Ampclamp t
Temperature probe 1
Guass meter
Signal Injector 5
Phase Sequence ]
EHT Probe S
Shunts 25/50/100A 4

A SELECTION OF INTERESTING ITEMS

C3025 Compact transistor tester 6-30p & p 15p
E1300  Mono mag. cart. preamp 2-75p&piSp
Et310  Stereo mag. cart. preamp. 4-6Tpd&p25p
Easiphone telephone amplifier T-95p & p25p

1 Teleamp. with PU coil 4-40p & p 20p
L Ooor Intercomm. and chime 7-95 p&p25p
Chattalite (lights as you talk) 13-90p & p 20p
1t Kw Dimmer/controlier 3-00p&piop
9" Twin spring unit  For 3-30p&p15p
16" Twin spring unit Reverbs §-85p & p25p
Car Tachomaeter Electronic 8-95p&p15p
VHF 105 Aircraft Band Corrector 4-50p&ptSp
82005 4 Ch. mic. mixer 3-1Spd&ptsp
82004 2 ch. Stereo mixer 5-95p&p15p
PK3 Kit, Etch your own printed circ;mso

£1 8 n

8UILD THIS RADIO
Portable MW ; LW
radio kit using Mullard
RF/IF module. Features
MW — bandspread for
extra selectivity. Slow
motion tuning. Fibre
olass PVC cabinet. 600MW —
output. All parts £7-98 (battery 22p), carr. etc. 42p.

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RAOIO Rotel RA310 15415 watt

+ or  Earth with spaaker Stereo  Amplifier  (List
and fixings. £6-50 carr./ £52-00) £34-52.
packg. 30p. Wein W500 Battery/Mains

8 TRACK CAR STEREO Cassette Recorder £12-75

( - Earth) with speakers in AKAI GXCé0

Pods & fixings. £12:50 Stereo cassette recorder.
carrfpackg. 40p. £59-95 carr/packg. 50p.
Portable Battery Cassette Pair Akai  ADM micro-
Tape Player £7-25. phones. £6-95 carr/packg.
Car Lighter Plug and adaptor 20p.

for all cassette and radio PORTABLE CASSETTE
8/74/9 volt output (state TAPE PLAYER—

width) £1-95 each for caror carry around. £7-25
carr/packg. 20p.

Rotel Stereophones

RH630 £4-50 HANIMAX BC808 POCKET
RH700 £6:75 CALCULATOR WITH
RH430 £3:30 % KEY. £28-95

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS
IRONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS "Enrys

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

fafalogug J

SPECIAL PURCHASES

AVOMETER MOVEMENTS
AVO 8or950mA MOVEMENTS
Ex Brand New AVO's £3-50
Post 20p

UHF TV TUNERS
CHANNELS 21 TO 64

Brand new transistorised 0\_
geared tuners for 625 Line 0%
Recelver IF output. £2-50, (¢
Post 20p. 5

=
&

EASY TO BUILD KITS
BY AMTRON—
EVERYTHING SUPPLIED
gﬂ'oodel No.

Radio control receiver 29
4-channel R/C transmitter 595
345 Superhet R/C receiver 5-95
455 AM signal generator 12-33
65 Simple transistor tester 1-40
115 8 watt Amplifier 3-90
120 12 watt amplifier 470
125 Stereo control unit $-70
130 Mono control unlt 3-60
605 Power supply for 115 4-55
610 Power supply for 120 455
615 Power supply for 2 x 120 573
230 AM/FM aerial amplifier 293
240 Auto packing light 5-90
275 Mic. preamplifier 6-08
570 LF generator 10Hz-1mHz 15-80
$75 Sq. wave generator 20Hz-20Kh; 14-80
590 SWR meter 12-85
620 NI-CAD Charger 1-2-12v $-00
630 STAB Power supply 8-12v 0 25.0-1 A 818
690 DC motor speed Gov. 2-87
700 Electronlc Chaffinch 7-00
705 Windscreen wiper timer 680
760 Acoustlic switch 10-78
780 Metal Detector (electronics only) 9-65
790 Capacitive Burglar alarm 6-8%
835 Guitar preamp. 4-28
840 Delay car alarm 6-18
875 CAP. Discharge ignition tor car enaine
{-Ve Earth) 1315
80 Scope Calibrator 2-28
255 Level Indicator 615
525 120-160mHz VHF timer 11-30
7t5 Pholo cell switch 7170
795 Electronic continuity tester 4-30
860 Photo timer 13-28
871 Slide projector auto feed controt 7-18
235 Acoustic Alarm for driver 71-80
465 Quartz XTAL checher 375
220 Signal Injector 2-30
390 VOX 15-50
432 Testaklt 19-30
670 Bufler Battery Charger 855
885 Capacitive Contact Alarm 825
850 Electronic Keyer 1875
820 Electronlc Otgital Clock 58-50

ALL KITS OFFERED
SUBJECT TO
STOCK
AVAILABILITY

Prices correct at
time of preparation.
Subject to change
without notice.

BUILD THIS TUNER

MW/LW Radio Turner to use with any amplifier.
Features Mullard RF/IF module Ferrlte aerial, bullt
in battery. Excelient results. Size 77 x 23" x 33"
All parts £4-85, carr. 15p.

MULTI-USE & RADIONIC KITS

10-1 10 Projects 3-80
50-1 10 Projects 3-00
150-1 150 Projects 13-20
Telephone ((:Ecl)mmunlca!o' 1-20
ec.) 95

40 (radio) [ Prosects .48

X40
(carr./packing 40p)
All transistor circuits with hand books

All types offered subject to avatlabllity.
Prices correct at time of press E & OE.
10% VAT TO BE ADDED TO ALL ORDERS.
UK post etc. 15p per order unless stated.

EDGWARE ROAD, W2

RADIO SEE FACING
PAGE FOR
LIMITED ADDRESSES

1040

GARRARD BATTERY TAPE

DECK

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

plete with head circuits
£9:50 carr. 30p

TOP QUAL-
ITY SLIDER
CONTROLS

60mm  stroke  high
quallty controls com-
plete with knobs (post,
etc. 15p any quantity)
Singles Log and Lin
SK, 10K, 22K, 50K, 100K,
250K, 500K, 1 Meg
45p each.

Ganged Log and Lin
10K, 22K, 50K. 100K
250K, 85p each.
(Quantity discounts
available)

MARRIOT

TAPE HEADS
4 TRACK MONO or
2 TRACK STEREC
‘17" High Impedance

‘18" Med. Impedance

R730/E73 2 track mono
Record/Erase low Imp.
T5p pair.

Erase Heads for *t7° and
g sp
‘63' 2 track mono,
Hiimp. .
‘43" Erase Head for ‘63"
5p
any

Post, etc. 15p

(
Complets with knobs. | quantity).

SINCLAIR, MINIATURE AMPL!-

FIERS & TUNER/DECODER
AMPLIFIERS (carr., etc. 20p)
4:300, 0-3 watt 9 volt | SINCLAIR (carr. 20p)

175 | PROJECT 60
101 wattovolt 280 | ZW3ST 250 437
o ereo reamp. 7-
oAU+ 2 A 4
555, 3wattt2volt 3-10 P28 (for 250) £4-17
€1208, 5 watt t2 volt 5-90 (TRANS £2-95)
%8, 10 watt 24 volt 410 - AFU R .
410, 10 watt 2 1t 4-95 ow N
o &% DROJECT 86

| Stereo Preamp. 11-95
Audio Filter Unit 6-95
Z40 t5 Watt Amp. 545
260 25 Watt Amp. 8:9%
PZ5 Mod. for 1 on 2‘Z:g

€1206, 30 watt 45 voit
9-95

E1210, 2§ + 2} watts
12 volt 7-28
RES500, 5 watt IC mains

operated  Amptlifier
with controls £8-30 | PZ6 Mod. (S Tab)
SAC14, 7 + 7 watt | 1on2Z40 7-98
Stereo with controls PZ8 Mod. (S Tab)
£8-70 10n2260 7-98
SACI3. 15 + 15 watt TRANSFORMER FO
Stereo with controls PZ8 2:88%
£11-75 Prolect 605 K1t 1995

POWER SUPPLIES FOR
EVERY PURPOSE

(All cased unless stated chassis)
470C 6/74/9 volt 300 MA (includes Multi-Adaptor for
Tape Recorders, etc.) 215 post 20p
Car Lighter Voltage Adaptors Joomﬁ; (State voltag
7

°
8v, Tiv, v, t-95 ea. post 25p
SC202 3/6/74/9 volt 400mA

. 0p
HC244R Stabilised version . 30p

P500 9 volt 500mA 2:90 post 20p
P11 24 volt 500mA (chassis) 2-90 post 20p
P15 26/28 volt 1 amp (chassis) 2:90 post 20p
P1080 12v 1 amp (chassls) 4-2% post 20p
P1081 45v 0-9 amp (chassis) 7-50 post 20p
P12 44-12 volt 0-4-1 amp 7:15 post 30p
SE101A 3/6/9/12 volt 1 amp (Stab.) 10-30 post 25p
RP164 6/74/9/12 1 amp (Stab.) 10-20 post 30p

FIBRE OPTICS

0-0t Diam. Mono Filament
reel

Dlam. 64 Fibres
Sheathed. £1-00 per metre
SPRAYS  15mm  Diam.

Mares Tails £9-50,




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

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

FREE BOOKLET MoreDevices | TBAS0 5 WATT L.C. TRIACS - Stnd. mounting with
. Sultable alternative to accessories
All t f New Prices SL403D. 5/30 volt opsr- 3 AMP RANGE 1-11
ypes O ated. 8/16 ohm 5 watt ¥ Type P.l.v, Price ea.
TRANSISTORS  —  RECTIFIERS New Ranges owu“h reuit | csa 100y 0o
7 G . N c rcuits an v
BRIDGES—SCR’s—TRIACS This is a must | data £1.50 pHEry feo0s 90:
INTEGRATED CIRCUITS CIsE 00 TE N 20
F.E.T.—LIGHT DEVICES for all o
OVER 1500 DIFFERENT DEVICES Semi-conductor Users slunculmlcu 4 T aen | sca0a 100v  90p
with clrcults and data. 4 200v
ey Caun Free COPYTOSAY |LOETE L | iR Sl
& 40 500v £1-50
28 volt operated £2:00 ﬁ.( 10 AMP RANGE
INTEGRATED CIRGUITS VERY, IMPORTANT. ONLY branded I.C's | — C45A 100v £1-05
are to the FULL m ers specifl ZN414 IC C45B 200v £1-15
ALL others are not. Henry's sell only branded Integrated Circults . . . From TEXAS Integrated clrcuit radlo as _CdsD 400v £1-45
L LT.T. . FAIRCHILD SIGNETICS. So why buy allernallvu or under featured by many magazines SC45E 500v £1-35
lpec devices when you can purchase the genulne article from us—ex stock . (PW Jan. 73 Reprint 15 AMP RANGE
need we say more' Ref. No. 19 for 10p) £1-20 C50 100v £1-45
- N C508 200v £1-65
ﬁ, 3 - C500 400v £1-95
Wﬁ STROBE TUBE C50E 500v £2-25 1
Y ZFT4A/XTF2. Suit. TRIACS - Addnlonll Type E
able for Dec. '3 | 40430 TRIAC (T066) 8
Type 1711 12729 30/99 | Type 1/11 12/29 30/99 = Type 1/11 12/29 30/99 | Pract. Electronlcs d 40669 TRIAC (Plnllc)
ax70008 50 008 ofs| sx7asey 180 197 10a | sxrareey 285 265 250 NN ”e.
.90 0-18 0 N N 180191 NT41423 .88 2 TS
SN7401N 0-20 0-18 0-18 | 8N7450N 0-20 0-18 0-16 | BN74145N 1-44 1-44 1-26 | ST2(D32) DIAC 25p CASSATIRIACIGIOS) @5p
8N7401AN 0-38 0-38 0-33 | SN7451N 0-20 018 0-16 | BN74147N 2:30 2-30 1-83 | CRS1/40 SCR  45p
8N7402N 0-20 0-18 0-18 s\ma\ 0:20 0-18 0-16 | BN74148N 2.01 2-01 163 - gEV“)RANGES
8N7403N  0-20 0-18 0 0-20 0-18 0-16 | SN74150N 230 2-30 2-01 RIDGE RECTIFIERS
SN7403AN 0-38 0-38 0 0-20 0-18 0-16 | SN74151N 115 1-15 1-00 | Uitrasonic Transducers FEATURES SMALL SIZE AND
8N7404N 0-24 0-21 O- 0-33 0-30 0-27 | SN74153N 1-09 1-09 0-95 | Operate at 40Khz up to 100 yds. LOW COST _ Sizes. are approx.
SN7405N  0-20 0-18 O 0-38 0-38 0-34 | SN74154N 2:30 2:30 2:01 | Ideal remote switching and signalling. 250M/A QUARTER AMP
SN7405AN 0-44 0-44 0 0-44 0-41 0-37 | SN74155N 1-15 1-15 1-00 | Complete with data transmitter and B025/05 S0 PIV  16p
8N7406N 0-40 0-38 0 4N 0-48 0-48 0-42 | BN74156N 1-09 1-09 1-00 | recelver new lC clrcul" B025/10 100 PIV  18p
SN7407N 0-40 0-38 0-35 | SN7T475N 0-50 0-55 0-51 | BN74157N 1-09 1-09 9-95 | Per palr £5- txdxi” dla
8N7408N 025 0-22 0-19 ' SN7476N 0-45 0-36 0-32 | SNT4159N 2-44 2-44 2.14 | TA960IC with l°°k" £1-80 § AMP 1-t1 Pricing
8N7400N 033 0-33 0-28 SN7480N 0-80 0-70 0-50 | 8N74160N 1-58 1-58 1:38 Type P Price ea.
8N7409AN 0-44 0-44 0-38 | SN748IN 1-25 110 0-95 | 8N74161N 1-58 1-58 1-38 B05/05 sov 20p
8N7410N 0-20 0-18 0-16 | BN7482N 0-87 0-80 0-72 | 8N74162N 1-58 1-58 1-38 | 3015F 7 SEG. B05/10 100v  22p
8N7411N 0-25 0-23 0-81 | SN7483N 1-20 1-10 1-00 | BN74163N 1-58 1-58 1-38 | I.C. size complete wlt/ B05/20 200v  23p
8N7412N 028 0-28 0-25 | 8N7485N 1.87 1-87 1-63 | SN74164N 2-01 2-01 1-76 | data price £1-70 each BO5/40 doov 25
0-38 0-38 0-33 | 8NT486N 0-50 0-50 0-44 | 8N74165N 2:01 2-01 1-76 | (digital clock clrcults BO5/60 27
0-30 0-27 0-25 4-32 4-32 3-78 8\14166\ 2-16 216 1-89 | ref. No. 31, 15p) X H x4l x &7 dla.
0:72 072 0-63 0-75 0-70 0-63 410 4-10 359 1AMP P.LV.
' 030 057 055 338 0.9 063 \ 598 5.98 5 08 Bl s 2
130 0.27 0 .75 0-70 0 N 576 5 B 100v 2
0-20 0-18 0-16 | 33 0-75 0-70 0-63 N 1-661-66 1.45 | TRANSISTORS SPECIAL OFFER R 2004 e
083 0-88 085 | SN7404N 085 0.80 0-75 | BN74174X 1-80 1-80 1.57 | 2N3055 i B1/60 714 M
N 0-38 0-38 0-33 | 8N7495N 0-85 080 0-75 [ 8N74176N 1-29 1-29 1-13 25 | §H ”L,ﬁ»d,,
0-37 0:34 0-32 | SN7496N 1-00 0-90 0-83 | BN74176N 1-44 1-44 1-268 L NP PN
0-37 0-37 0-32 | BN74100N 216 189 1.89 SNT4177N 1-44 1-44 1-28 i 5 B
037 0-37 0 N 0-60 053 0-45 | BN74180N 144 1-44 1-268 Wi ot laoo \
043 043 0 0-60 0-53 0-45 | SN7418IN 5-18 5-18 453 woz o B \
0-20 0-18 0 0-51 0-51 0-45 | SN74182N 1-44 1-44 1-28 e hsa A
0-37 0:37 0- 0-57 0-57 0-50 | 8N74184N 2-16 2-16 1-89 l l Tubul y P
043 043 0 0-86 0-86 0-75 | BNT4185AN xt lubular '
8N7433AN 0-57 0-57 0-50 | 2:16 2:16 1-89 2:16 2:16 1-89 2 AMPS P.1LV.
8N7437N 0-43 0-43 0-37 | SN74118N 1-00 0-90 0-83 | BN74188N 6-48 6-48 5-67 B2/05 50v  35p
8N7438N 0 43 0 43 0-37 | SN74119N 1-92 1-92 1-68 | 8N74190N 2-30 2-30 2-01 . B2/10 100v  40p
SN7438AN 057 0-57 0-50 [ SN74120N 1-05 1-05 0 92 | SN74191N 2:30 2:30 2-01 B2/20 200v  45p
8N7410N  0-20 0-18 0-16 | SN74121N 0 57 0-57 0-50 | SN74192N 2-30 2:30 2-01 | ZENER DIODES B2/60 §0v S0p L
SNTI41AN 0-85 0-79 0-73 | 8N74122N 0-80 0-80 0-70 | 8N74193N 2-30 2-30 2-01 400 m/w BZY88/ B2/100 1000v  55p g
0-85 0-79 073 | BN74123N 1-44 1-44 1-28 | BN7T4194N 192 1.72 1-61 BZxg3, From 3-3 $H x AL x A7 dia. gt
-27 1-13 | 88741255 069 0-69 0-60 | SN74195N 144 1-44 1-26 | volt - 33 volts 10p LINEAR I.C. 4 AMPS P.I.V. \ ==
1-1 0:69 0-69 0-60 | s ¥74196N 1:58 1-58 1-38 | each 702C (T05) 75p | B4/100 100v  55p }
-16 1-89 0:72 0-72 063 4197N 1-58 1-58 1-38 | 1-3 watts 5% Minl. 09C B4/200 200v  59p
Ty BE Ee Lo | SNIIEEN 025 085 0:5 | BN11106N 5.16 3.16 277 | ature Tuberars 709C (T0S) 39 | gajq00 ov 8o |
SN7447AN1-80 1:80 1-57 | 8N74141N 1-00 0-00 0-80 | SN74199N 2-88 2-88 2-52 | IN4700 series. 709C (D.I.L)  39p | B4/600 600v _ 75p ¢
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF | From 3-3 volt - 33 | 723C (T099) 90p | B4/800 800v £1-00
SN7400 SERIES Is CALCULATED ON THE TOTAL NUMBER ORDERED | volt 13p each. 723C (D.I.L) s0p | FH x4l x A" dia. —
REGARDLESS OF MIX. SN74 ... HIGH POWER ... SNT4... LOW POWER | 10 wats. Stnd | 7286 (o1 L. 6§ AMPS P.LV. CL.T
SERIES IN srocx SEND FOR' LIST 36, FREE o~ REQUEST. LOW PROFILE | Mounting. ZS 8C (D.I.L)  45p | geips 50v  85p T
SOCKETS 14 PIN . . . 15p 16 PIN. . .17p. 8PIN...14p serles 6-8 volts - 728C (T099)  45p B6/10 100v  70p |
100 volts 5% 40p | 741C(T65)  50p | B6/20 200v  80p
TRANSISTORS 2 SELECTION FOR FULL LIST SEND FOR each. 741C(D.IL) 50 B6/40 400y 90p |
BOOKLET 36 TODAY 7470 T099 P B6/6x0 600v £1-00 )| L
AAZI3 10p | BCI82 12p , BYZI3 35p | OC36 65p | ZTX108 10p 2N3714 1-60 | SILICON (T099) £1-0p | 4H x 4L x %" dla.
AC107 35p | BCY32 85p  CIOGD 55p | OC44  18p | ZTX 300 14p | ©N3771 1-75 | RECTIFIERS 748C (D.I.L)  81p —
AC128 20p | BCY39 1.00 | GETI111 0C45  18p | ZTX302 18p | 2N3773 2:25 | 1 amp serics SILICON CONTROLLED
AC187 20p | BCY53 2:50 55p | OC71  15p | ZTX500 15p | 2N3790 2:25 | IN4001 to IN400T RECTIFIE S
ACY17 35p | BCY70 15p | GET115 78p [ OC72  25p | 2G301 40p | 2N3819 35p | From 6p ea Semi- 111
ACY30 85p | BCY71 20p | GET880 85p [ OC77  55p | 2N697 15p | 2N3866 75 | 1-5 amp ONE AMP (T05) P. | v
AD149 B80p | BCY72 13p | LM309K 0ocsl  28p 10p [ 2N3903 15p | PL4001 to PL4007 CRS 1/05A 0p
ADIS1 39p | BDI24 80p 187 | 0C83  25p 20p | 281002 14p | From 8p ea Conductor ERE 110AF 106v 300
ADle2 39p | BDI31 45p | MATI2I25p | OCI40 65) 45p [ 2N4126 15p | 3 amp CRS 1/20AF 200v I5p
AF117 20p | BF113 22p | MJE340 50p | OC170 25p 26p | 2N4871 35p PL7001/IN5400 QUANT'TY CRS 1/40AF 400V 45p
1He 2| B o Wz gt g ) S | e T
AF1 p | BF194 p | MIE3055 0C202  90p 0p | 23001  3:00 |,¢||||l3 T A
AF186 40p | BFX13 25p 285 | OGPT1 LG | 21671 105 | 23056 g0 | Sond forfullllat3e DISCOUNTS CRS 3/05 40p
AF239 44p | BFX34 S5p | MPF105 46p | ORP12 85p | 2N2 Sp | 29308 70p - CRS 3/10AF 1000 40p
ABY27 30p | BFX88 22p | NKT21746p ORP60 45p 160 89p | 40250  45p "'°$.r° 10% 12+, 15% CRS 3/20AF 200v 45p
BALIS 10p | BEYS0 20p | NKT40460p P346A 20p | 2¥2026 10p | 40361 45 EVERYTHING 25%, 20% 100+ CRS 3/40AF 400v 55p
BAX13 5p | BFY5l 20p | O. 60p | TIL209 25p { 2N3033 20p | 40362  40p AT CRS 3/60AF 600v 65p
BCI07 15p | BFYo4 45p  OA81 10p | TIP29A 49p [ 2N3054 45p | 40308 50p | HENRY'S | Anvonetype FIVE AMP
DC108 18p | BFY90 78p | OA200 8p | TIPOA 68p | 2N3056 dSp | 40486  78p except where CRS 5/400 60p
BC109 15p | BLY36 6:25 | 0A202 10p | TIP3IA 6lp | 2N3440 50p | 40636 1.00 | See pages 1040, vantity SEVEN AMP (Tou)
BCI09C 14p | BSX20 15p | OCI6  85p | TIPA1A 74p | 2N3442 110 | 40430 85p | 1041 and Outside Iscounts shown. CRS 7/100 80p
BC113 168p | BU105 220 | OC20 1-25 | TIP42A 90p | 2N3525 80p Back Cover of this |\ = 0 £1.00 CRS 7/200 200v §7p
BCl47 1gp | BY100 15p | OC28  85p | TIS43  26p | aN3614 59p | magazine. Slasas, CRS 7/400 400v 5o
BC189C 14p ' BY127 15p | OC35 §5p | V403A ®5p | 2N3702 11p BEST VALUE : CRS 7/600 600v 95p
All types offered subject to availability. Prices correct at time of press E. & 0. E. 10 % VAT to be added to all orders. UK post, etc, ISp. per order.

404.406 Electronic Components and Equipment 01.402 8381

All mail to

309 PA Disco Lighting High Power Sound 01.723 6963
303 Bargasins Store 'Callers only

303 Edgware Road,
London W2 1BW

RADIO

Home g 2 Ensteetgmunent Contees {ontan gt branches nos o Al stor v o
LlM lTED 120 Shaftesbury Avenue. London W1 01.437 9692 DM ste thesy s weeh
. 104 Burnt Oak Broadway Burnt Oak Edqware 01-952 7402 # ke Tane fge
EDGWARE ROAD, LONDON W2 190.194 Station Road. Harrow Middiosox 01-663 7788 9 Discovsnt Stock L1t
354.356 Edgware Rosd London W2 01 402 5854 4736 Free ot it stotes




TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS

POP 40 10" 40 Watt

Impedance 8-15 ohms
Gauss 12,000

Volce Coil Diam. 2-
Fitted Tweeter Cone
Range 50-15000 Hz

Rec. Retail Price

£10-95

BRIEF DETAILS OF OTHER ‘POP’
SPEAKERS

POP Rec. Retail Price
15" 12" 15 W. 1” Voice Coil £5-75
'25/2' 12" 30W. 27 " £8-75
'50° 127 SOW. 27 0 £12-75
'60' 15" 60 W. 27 " £15-75
'"100' 18”7 100 W. 37 " £27-50

PRICES QUOTED

INGLUDE VAT

Distributors to Wholesale & Retail Traders
LINEAR PRODUCTS LTD., Electron Works, Armley, Leeds.

Also for those who can
afford the very best
For Bass Instrument

Reproduction

BASS CRESGENDO ‘12’

12" 100 Watt 3” Pole Diam.

BASS CRESCENDO ‘15’

15”100 Watt3” Pole Diam.

POP 55 12" 60 Watt

Impedance 8-15 ohms
Gauss 15,000

Voice Coll Dlam. 2°
Range 50-9,000 Hz

AN ALL PURPOSE
UNIT OF HIGH
SENSITIVITY

Rec. Retail Price

£15-95

Rec. Retall Price
CRESCENDO *12'

Rec. Retail Price
CRESCENDO '15°

£3995 £48-83

THERE IS ALSO A 12" CRESCENDO
SPEAKER FOR GENERAL PURPOSE
PUBLIC ADDRESS, AND ANOTHER
ONE FOR LEAD or RHYTHM GUITAR.

Range Speakers

Please send S.A.E. for leaflet on 'POP' or ‘CRESCENDO’

Manufacturers enquiries to

FANE ACOUSTICS LTD., 286 Bradford Road, Batley, Yorks.

MAINS Y75 I =
TRANSISTOR EQUIPHENT

RUN YOUR TAPE RECORDER
OFF AC MAINS

Mains unit supplied
complete and ready to
plug into your cas-
sette-recorder. (State
voltage, make and
type of plug required,
it in doubt send dia-
gram ol recorder
socket).

onLy £9- TH5 p & p 20p

PLUS-3 MAINS UNIT

Provides three acparate
awitched output voltages
6v, 7iv. amdl 9v. DC.
Attractive case mains lead
output socket, plug and
lead. Bize 4} x 3} x 2}in.

= £330

P& P20p

Extra lead with plug to fit your cassette recorder
50p. (State model and piug required.)

MAINS UNIT FOR
TRANSISTOR RADIO
ONLY

For single outputs, 6v, 9v £2-20
For two separale outputs, 6v + 6v..
) 7v + Ov, £2:75 P. & P. 20p per unit.
& ('lease state outputs required).

ANl units are completely isolated from malns by
double wound transformer ensuring 1009, aafety.

ALL PRICES INC VAT

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.W))

36 Raymond Ave., South Woodford
London, EI8 2HG

Stnue Enumelled

List price £8 25
OUR PRICE

£6-30

incl. V.A.T.
Carriage 44p

With 48 see-through Drawers
Ideal for the Radio Constructor

As supplied by us to SCHOOLS,
TECHNICAL COLLEGES, HOSPI-
TALS, SHOPS and industry
throughout the country. Silver grey
stove enamelled steel cabinet with
48 transparent styrene drawers fitted
with moulded handles and label slots
Dividers can be supplied at a small
extra charge to enable each drawer
to be sub-divided into six compart-
ments. See-through drawers allow
swift selection of contents at a
glance. A really first-class time and
space saving unit. Size of cabinet
2147 x 1137 x 647, size of drawers
63" x 287 x 14",

Callers welcome.

SEND FOR FREE ILLUSTRATED LEAFLETS

111 Chiltern Drive-Surbiton Surrey
rﬂde (100 yards from 01-399 4383

1042

Berrylands Railway Station)

A DEXTER

DIMMASWITCH

ALLOWS COMPLETE

—-—

LIGHTING CONTROL

The DEXTER DIMMASWITCH 1s an attractive
Dimma unit which simply replaces the normal
light switch. Its available as a complete “ready
to install” umit or “simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all ights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97
300 watt £2.97 Kit form £2.42
All plus 12p post and packing
Prices include VAT. Please send c.w.o0. to

DEXTER & COMPANY
5 ULVER HOUSE

AS SUPPLIED
TO N M GOYERNMENT
DEPARTMENTS, MOSPITALS.
tOCAL AUTNORITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 £1c



LECTROVALUE

\

An A to Z guide to
component buying

On the index page of Catalogue 7, between “Aluminium Boxes”
and “Zener Diodes” are over 200 references to contents
amounting in all to thousands of items, classified, described,
often illustrated, and priced. There is a wealth of technical
diagrams and data. At 25p, Catalogue 7 is excellent value by any
standard. With the 25p Refund Voucher it costs you virtually
nothing when you order £5-worth or more.

Equ\ulen\l g™
ouwne O iy

TRANSISTORS
and semi-conductors of many types trom simple
diodes to ICs photo-sensitive devices. threshold
switches, etc. etc.

MINITRON DIGITAL INDICATORS

30151F Seven segment filament, compatible with

standard logic modules. 0-9 and decimal point;

9mm characters In 16 lead DIL (some alphabetical
£1-

symbols availabte) 1
Suitable BCO decoder driver £1-15
3015G showing + or — & 1 & dec. pt. £1-20
DALY ELECTROLYTIC CAPACITORS

in cans, plastic sleeved

1000mF/25V 28p 1000/50 41p 1000/100 82p
2000mF/25V 37p 2000/50  S7p 2200/100 £1-56
S000mF/25V 62p 5000/50 £1-18 5000/100 £2-91

POLYESTER CAPACITORS TYPE C.280
Radlal leads for P.C.8. mounling. Working vollage
250V d.c.

0-01, 0-015, 0-022, 0-033, 0-047
0-068, 01, 0-15 ea. 4p
0-22, Sp: 0-33 7p: 0-47 8p: 0:68 11p: 1°0 14p;
1:521p: 2:2 24p

SILVERED MICA CAPACITORS

Working vollage 500V d.c.

Values in pFs—2-2 to 820 in 32 stages ea. 6p
1000, 1500 7p; 1800 8p: 2200 10p: 2700, 3600 12p;
4700, 5000 15p; 6300 20p: 8200, 10,000 25p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers

for good conlact and long working life

P.20 SINGLE linear 100ohms to 2-2megohms. ea. 14p

P.20 SINGLE 10g. 4- TKohms to 2-2megohms, ea. 14p

JP.20 OUAL GANG lin. 4-TKohms to 2-2megohms,
ea. 48p

JP.20 OUAL GANG log. 4 TKohms to 2-2megohms,

ea. 3p

ea. 43p

JP.20 OUAL GANG Log/antilog 10L, 22K, 47K,
1 megohm only ca. 48p
JP.20 OUAL GANG antilog 10K only 4%p

2A OP mains switch for any of above 14p extra.
Oeccades of 10, 22 and 47 only avallable in ranges
above.

Skeleton Carbon Presets Type PR, horizontal or
vertical 6p each.

SLIDER POTENTIOMETERS
Linear or log. 10K to 1 meg. in all popular values
ea. 30p
Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, bik/wht/red/yel/gm/blue/dk. grey/It.
grey ea. 7p

ZENER DIODES

Full range E24 values: 400mW: 27V to 36V,14p each;
1W: 6-8V to 82V, 21p each; 1:-5W: 4-7V to 75V,
48p each. Clip to increase 1-5W rating to 3 watts
(type 266F). 4p.

RESISTORS

Code Walts Ohms 1109 101099 100up
(see note below)

[ 1/20 82-220K 9 3 75

[ 1/3 4-7-470K  1-3 11 09 nett

[} 12 4-7-10M 1-3 11 0-9 nett

C 34 4-7-10M 15 12 0-9 nett

(] 1 4-7-10M 32 2°5 1-9 nett

MO 1/2 10-1M 4 33 2°3 nett

WW 1 0-22-3-9 9 9 3

ww 3 1-10K 7 7 6

ww 7 1-10K 9 9 8 nett

Codes:

C - carbon film, high stability, low noise.
MO  metal oxide, Electrosil TRS, ultralow noise.
WW  wire wound, Plessey.

Values: All E12 except C W, C1W, and MO {W.
E12: 10, 12, 15, 18, 22, 27, 33, 39. 47, 6, 68, 82
and their decades.
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43. 51,
62, 75, 91 and their decades.

Tolerances:
5% except WW1 10% =0-052 and MO §W 2%.

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one penny
on total value of resistor order.) Prices for 100
up in units of 100 only.

VEROBOARD

Copper clad 0-1 matrix—2-5 x 3-75 ins. 24p: 3-75 x
3-75 ins.—27p:2-5x 5Ins.—27p: 375 x 5 ins.—30p.
Copper clad 0-15 in. matrix 2°5 x 3-75 ins.—18p:
3-75 x 3:75 Ins.—27p: 25 x § ins.—27p: 3:75 =
5ins.—33p.

Vero spot face cutter (any matrix) 43p.

0-040 pins (for 0'3 matrix) per 100—30p.

0-052 pins (lor 0- 15 matrix) per 100—30p.

ELECTROVALUE

ECTION FROM EV CATALOGUE 7

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandall and described
originally in “Wireless World." Simple to
assemble, fanlastically good results and a greater
money saver. Carries 10 watts RMS, 15 ohms
impedance. Slize 18in x 12in x 10mn. Complete kit,
including pack-fiat cabinet, £14-90.

The size and weilaht of this product obliges us to
charge 70p part cost of carr. in

Equaliser Assembly, £2-30.

Loudspeaker Unit 59RM109, £2 45.

Cabinet Kit (to Baxandail design). £10-4S.
Cross-over choke included in full kit above, £1-30.

This is EV Service

DISCOUNTS

Avallable on all items except those shown with
NETT PRICES. 10% on orders from £5 to £14-99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE
in U.K. For malil orders for £2 list value and under
there is an additional handling charge of 10p.
GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to manufacturers’ specifications and
satisfaction is guaranteed as such—no rejects,
*seconds’ or sub-standard merchandise is oftered
for sale.

Prices quoted do not include V.A.T., for
which 10% must be added to total nett
value of order. Prices subject to alteration
without notice.

GIRO ACCOUNT No. 38/671/4002
All postal communications, mail orders
etc. to Head Office at Egham address.
S.A.E. with enquiries requiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone Egham 3603

Telex 264475

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 tNA

Telephone (061) 432 4945

Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081.
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TEGHNICAL
TRAINING

In radio tele V/l?ion
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 outhow ?

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

N EWSELF—BUILD RADIO COURSES

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

POST THIS COUPON TODAY

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

Accredited by the CACC Member of the ABCC

Please send me the ICS prospectus—free and without obligation. '
(state Subject OF EXAM) ... iiiiiiiiiiiiiiiiiii it isirieaaaenaanaas l

NAME
(BLOCK CAPITALS PLEASE) |

|
|
|
|
: A L S S e e ] I
|
[
I
I

AGE...c.o.ov.. OCCUPATION ..occioriiennrienenienenenrenenes
INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 232D, Intertext House,
Stewarts Road,

DABAR MN3 MIXER KIT

.« ]
\k-," o b D

ol

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES :

% Three inputs easily adjustable to suit users input requirements, e.g
Mic., Tape. Oisc., etc.

% Uses advanced design with five integrated circuits
* Slider fader volume controls mount directly on P.C. board.
% Full range bass and treble controls.

% Guaranteed top grade components with fibreglass printed circuit board
ready-drilled and tinned.

% Battery operated (2 x PP3) not supplied with kit.
% Easy to follow assembly instructions (available s ly 25p)

% Attractive ready punched facia plate, available at extra cost, gives that
professional finish to the unit.
% Size: 9-5” x 4-8” x 27,
PRICE: KIT ONLY £11-00
FACIA PLATE £1 50
MANUAL ANO ASSEMBLY INSTRUCTIONS 25p
AVAILABLE REAOY BUILT WITH FACIA £15 00

ALL PRICES INCLUOE V.A.T. & POSTAGE IN U.K
S.A.E. ALL ENQUIRIES.

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WS| 1UZ.

TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2-30p.
P-C BOARDS (not computer panels)

1 off 6 transistors single wave band

1 off 4 transistor audio

1 off 3 transistor £1-60 the three.

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each,
4 for £1-00. p
All Transistor STEREOGRAM CHASSIS. Medium, Long
and VHF/FM. 3 Watts per channel S/M rating. With circuit
service manual. Less tuning scale which can be obtained from
well known British manufacturer . . ., £20.

Colour Translator panels, as used on well known British E.V.R.
Teleplayer. All new panels and components. Type and contents
of transistors listed below. Each panel £3-50 each.
X605..14 off BC148, 2 RCA ca3054(ic). 1 crystal 4-433618MHz.
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA
ca3045(ic).

Z608..23 off BC148. 2 BC158.

Z612..12 off ME4102. 2 BC251B. 1 BFY50.

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal
controlled heterodyne wave-meter covering 500KHz-10MHz
(harmonics up to 30MHz) power required 300V DC 15mA.
12V 0:3A DC. Test equipment for 62T M/RC. £2-50 each.
WIRE-WOUND RESISTORS. Our selection of mixed Ohms
and Watts, 25 for £1-50, 50 for £2-50, parcel of 1,000 £30:00.
CONDENSER-ELECTRET MIC INSERT incorporating
FsT Preamp 14 volt Supply. Details of connections included
£1-75.

AUDIO AMPLIFIER MODULE. Due to bulk purchase we
can now offer the Audio Amplifier Module (Mullard LP1173)
output power, nominal 10 watt. Supply voltage -i- 24 volt, with
reference’ data for £2-50.

ALL ITEMS INCLUDE VAT
All items post paid in GREAT BRITAIN

SURPLEGTRONIGCS

216 LEAGRAVE ROAD, LUTON, LU3 1D, BEDS.
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Total Building Costs

703" i o

(Overseas
(+ 10°, VAT 72p)

\x .“

% 4 Transistor Earpiece Radio.
¥ Signal Tracer.

Y Signal Injector.

¥ Transistor Teater NPN-PXNI*.

% 4 Transistor Push Pull
Amplifier.

Radle.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3}” Loudspeaker ® Earpicce
® Mica Bascboard @ 3 [2-way connectors @ 2 Volume controls @ 2 Slider Switches @ 1
Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferritec Rod @ 64
yards of wirc® 1 Yard of slecving ctc. @ Parts Price List and Plans 50p. (Free with parts),

NEW EDU-KIT VIAJOR

Completely Solderless Electronic Construction Kit

Build these projects without soldering iron or solder

% 5 Tranalstor Push Pull
Amplitier,

% 7 Transistor Loudupcaker
Radio MW/LW

% 5 Transistor 8hort Wasc

¥ Electronic Metronome,
¥ FElectronic Nolse Generatm

Batteryless Crystal Radio.
One Tranaixtor Radio.

2 Tranaistor Regenerative
Radjo.

3 Transistor Regenerative
Radle,

Audlble Contlnuity Tester.
Senxltive Pre-Amplifier.

*
*
*
*
*

*

NEW

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistory, 8 Tuncable wavebawds as Roamer Ten
Built in ferrite rml aerlal for MW/LW, Retractable
chrome-plated telescopic aerial for VHF and 8W. Push
Pull output uslng 600 mMW transistors. 9 Transkstors and
3 diodes, tuning condenser with V.H.F. section, separate
coil for ajrcraft, moving coll loudspeaker, volume ONJOFF
and wavechange controls. Attractive all white case with
red grille and carrying strap. Blze 91”7 x 77 x 2§”

approx. Parts Price List and Plans 30p {)“ree with parts).

Total £6'95 PP & Ins. 44p
8 ! (Qversean
Building Per Bias)

Costs (+ 10% VAT 60p)

POCKET
FIVE

3 Twnable wavebands, MW,
L.w. an(l Trawler Band.
7 stages, 5 transistora mul
& rllodc-x aupersenajtiv

ferrite rod aerial, lno\ing coil Total Buildiog Costs

loudspeaker, attractive black PP&
and ol case. 8lze 517 x 1}” x £2 . 2 Ins.
3}~ approx. Plans and Parta 26p

Price List 15p (Free with parts). (= 102, VAT 22p)
(Overseax P & P £1:25)

TRANSONA
 FIVE

Wavebaneds, transistora and
speaker as Pocket Five.

Larger Case with Red

o Speaker Grille and Tuniug

Total Building Costs  1)ja1 Plans and  Parta

£2 -5 P P& Ine. Price List 15p (Free with
26p parts).

(+109, VAT 25p) (Overseas P & P £1:25)

o

NEW

Everyday
Series

Build this
exciting New
series of designs
E.V.5. 5 Transistors and 2 diodes. MW/LW.
by 4} volt Battery. Ferrite rod acrial,

Fowered
tuning condenser,
volume control, and loudspeaker. Attractive case with

red speaker grille. 8ize 97 x 5317 x 21" approx.
Parts Price List and Plans 15p. Free with parts.

Total 0 P P& Ins, 30p
Building (+ 109 VAT 27
costs (Overseas P & t° £1-20)

E.V.6. Casxe and looks as above. 6 Transistora and 3
diodes. Poweeed by 9 volt battery. Ferrite rod aerial,
3° lowdspeaker, etc., MW/LW coverage. Push FPull out-
put. Parts Price List and Plans 15p. Free with parta,

Total £3 60 PP & Ins 30p

Bulldmx (+ 10% VAT 36p)
(Overscas P & P £1-23)
E.V.7. Case and lovks as above. 7 Tranaistors ami 3
dodes. 3jx wavebands. MW/LW, Trawler Band, 8W1.
"2, SW2, powered by 9 volt battery. Push Pull output.
oy rial for <hort wavex. 3” Loudspeaker.
Parts Price List and Lu) Build Plaus 20p. Free with
parts. Overscax I' & P £1-03.

Total PP & Ina 31p
Building £4'08 Overscas P & ' €1-80
Costs (+ 109 VAT 40p)

ROAMER EIGHT
Mk |

KOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI],
MW2, W, 8WI1, SW?2, 8wy
and Trawler Band. Bullt in
Ferrite Kod Aerfal for MW and
LW. Retractable chrome vlated Telescopie aerial for
Short Waves. Push pull output using 60011 tranaistors.
Car aerial and Tape record sockets. Beleativity switch.
8 tranaistors plus 3 diodes. Lateat 472 watt ferrite mnagnet
loudspeaker. Alr spaced ganged tuning condenser. Volumef
onfoft, tuntng, wave change ani tone controls. Attractive
caxe In rich chesrnut shade with gold blocking. 8ize 9 x 7 x
4in. approx. Easy to follow instructions and diagrams.
Parts price list and plans 255 (FREE with varts).

Total building costs £6.98 P P& Ina 47p

Overscas PP & P £1-83) (+ 109 \’AT

-

6 Tunable Wavebands: MW, LW, 8W],
Waven. 3in.
case o black with red grille, dial and
biack knobs with polished metal inserta.
8lze 9 « 5! x 2}in. approx. Puah pull

and plans 25p (FREE with parts).

TRANS ElGHT 8 TRANSISTORS and 3 DIODES

8W2, 8W3 and Trawler Band.
Sensitive ferrite rod aerial for M. W. and L.W. Telescopic aerial for Short
Hpeaker, 8 improved type transistors plus 3 diodes. Attractive

Total buliding costs

output. Battery economlser switch for .
extended battery life. Ample power to
drive a larger apeaker. Parts price list (+ 10%

{Overseas P & P £1-25)

P P & Ins 33p
VAT {4p)

ROAMER SIX

Trawle: band plus an extra Medium w;

CASE AND LOOKS AS TRANS-EIGHT
6 Tunable Wavebands: MW,
veband for easjer tuning of Luxembourg,
et Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Bpeaker’
8 stages—8 tranaistora and 2 diodes. Attractiva black case with red grille, dial and

black knobs with polished metalinserts.  Totlal P P & Ins. 31p
Bize 9 x 54 x 2}in. approx. Plans and  building £3.9 {Overseas
parta price list 25p (FREE with parts).  costs P& P £1-85)

(+ 10% VAT 39p)

Tel. :

Lw, 8W1, 8w?2, | enclose £.....

Name ..

.

boooooo JRTERN forat s ‘ « o EERTETEER

Address .............. SET e e s vetresen eereererenanieanns

ROAMER
TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Transistors. Latest 4
2 watt Ferrite Magnet
Loudspeakers.

9 Tunable Warebands,
MWl MW?2, LW, SWI1,
SW2, SW3., Trawler
Band, YHF and Local
Stations also Aircrait Band.

Built in Ferrite Rod Aerial for MW/LW. Retractable,
chrome plated 7 rection Telescopie Aerlal, can be angled
and rotated for peak nhort wave and VHEF listening. Push
Pull output using 600mW Transistors, Car Acrial and
Tape Reconl Bockets. 10 Transistors plus 3 Dlodes,
Ganged Tuning Condenser with VHF section. 8eparate
coll for Afrcraft Band. Velume nufoff. Wave Change and
tone t'ontrolx, Attractlve Case in bluck with silver bloek-
fnR. Size 97 x 77 x 47, Fasy to {ollow instructiona and
diagrams. Parta price Jist and plana 30p (FREE with

parta).

Total building costs s PP&

{Overseax I' & P £1-B3) Ins. 52p
(+ 10% VAT 85p)

Five units
including master unit
to construct.

Components include:

Tuning Condenser: 2 Volume Controlu: 2 8lider 8witchex:
Fine Tone 3" Mo Ing §'ol) 8peaker: Terminﬂ Strip: Ferrite
Rod Acerix Plugs and Sockets: Battery Clips: 4 Tag
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors:
Threc §” Knobs. Units once constructed are detachable
froms Master Unit, enabling them to be atored for future
une. Ideal for Schools, Educational Authoritiea and all
those interested in radlo conatruction.

Parts price llst aud plans 2op (FREE with parts).

£5 50 P P & Ins. 33p

costs (Overseas P’ & P £1-80)
16°

R EXCHANGE LTD

% Callers side entrance
% Open 10-1 2 :0-430 Mor

Total building

Lavells shop
Fri 912 Sat

To RADIO EXCHANGE €O., 61a HIGH STREET, BEDFORD, MK40 ISA [
0234 52367. Reg.

No. 788372,

(Dept PW24,) u
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EX COMPUTER BOARDS
Packed with transiators, dlodes, capacltors
and resistors—COMPONENT VALUE #1-50,
3 for ONLY B88p + p & p 30p

OPECIAL OKE, As above PLUS Power Tran.
alstors ONLY B58p each + p & p 16p
STABILISED POWER MODULES

Complete with clroult diagrams, etc.
99p each + p & p 16p
PAXOLINE BOARDS 7} - " approx,

4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
16} x 4” approx. 2 for B8p

BIB Hi-FI ACCESSORIES

De Luxe Groov-Kleen
Model 42 £1:84
Chrome Finlsh Model 60 £1 50

Ref. 384, Revund/Btylus Clianing Nt 28p
Kef. 43, Recnrd Care Kit 22-38

Ref. 31, Casactte Head Cleaner 84p

Ref. 32, Tape editing Kit 41-54

Model 9. Wire Btrlpper/Cutter 83p

Lt

Pt baner $lyp

Ref. 32A, Btylun Balance £1 36

DECON-DALO 33PC Marker
Etch reslatant printed clrcult marker pen
90p each

VEROBOARDS
Packs contalning approx., 80ay. Ins, varlous
izes, all -1 matric B8p

REPANCO CHOKES & COILS
RF Chnkes
CH1. 2 6:nH 28p CHZ. 5-0mH 28p
CHS. 7-8imnH 28p CH4. 10mH 28p

CHS. 1-6:nH 28p
COILS

DRX1Crystalact 81p DRR2 Dual range 48p

COIL FORMERS & CORES
NORMAN }” Cores & Formners 7p
1" Cores & Formers 8p

SWITCHES
DP/DT Toggle 26p 8P/8T Toxgle 18p

FUSES

137 and 20mni. 100A, 200nA, 2501mA,
500mA, 1A, 1-0A, 24

QUICK -BLOW dpra. ANTI-SBURGE Spea.

EARPHONES

Crystal 2:8inin plug 33p
Cryotal 3-8mm plug 38p
8 ohme 2-5:mun plug 22p
8 ohm 3-Bmm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfofl switeh and
2-8mm and 3-3uin plugs £1-60

3-WAY STEREO HEAD.-

PHONE JUNCTION BOX
H1012 £1-87

ANTEX SOLDERING IRONS
X25. 25 watt #1-98

CCN 240. 15 watt 2218

Model Q. 19 watt 2218

8K2. Buldering Kit £2-86
8TANDS: 8T1 £1:21. 8T2 77p
BOLDER: 188WG Multlcore 7oz
228\W0G oz 82p. 188WG uufe 28p
228WQ Tube 22p

82p

ANTEX BITS and ELEMENTS
Bits No.

102 For 1uodel CN240 3732 38p
104 For model CN240 3718~ 38p
1100 Fnr model CCN240 3/32” 38p
1101 Fnr model CON240 $/4- a8p
1102 For model OCN240 3§~ 38p
1020 For model G240 3/82” 38p
1021 For model G240 1/8~ 38p
1022 For model G240 $/16~ 38p
80 For model X 28 3/32" 88p

81 For model X25 1/8” a8p

62 For model X2b 316~ 38p

ELEMENTS
ECN 240 21-16
EG 240 8116

ECCN
EX 2

240 £1-32
£1-1¢

ANTEX HEAT SINKS 10p

V.A.T. included in all prices. P
add 10p P. & P. (U.K. only), Ov
orders—please add cxtra for postage.

2-WAY CROSSOVER
NETWORK
K 1007. 80 ohms Itnp. Insertion lons 341 £1-21

CAR STEREO SPEAKERS
tAngled) £3-85 per pair.

NEW COMPONENT PAK
BARGAINS

Bl-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

\Black Vinyl covered

No. Length Width Helght  Price

RVl 8" x 8" b 26 980p

BV2 11" X 8" x 3" 2120

ALUMINIUM BOXES

BAl 61" x 2" «x 1" 4gp

BA2 47 x 4" x 1" 41p
4 x Pl ld X " 4lp
5" x 4 x 147 47p
47 x 29" X 2 41p
3 xw x 1 g4
™ X 5% X 24" 88p
a” x 6" X 3 84p
6" % - & s P

Pack
No. Qty. Description Price
Cl 250 Resistorn mixed vulues approx.
count by weight 088
C2 200 C. s tnlxed values approx,
count by weight 058
€3 30 Precislon Reslatars 19, o%&
mixed values osd
€4 75 §th W Realstors mixed preferred
values 0-88
c3 8 Plecen nasorted Ferrite Rodu  0-55
(o] 2 Tuning Gangs, MW/LW VHF 0-58
c? I Pack Wire 60 tietres assorted
colours 0-58
C 8 10 Reed Switches 0-88
C 9 3 Micro 8wlitches 058
Cl0 15 Assorted Pots & P're-gete 088
Cll 8 Jack Bockets 8 x 3-6mn 2 »
Standard 8witch Type 058
C12 40 Yaper Condensers preferied
types mixed values 088
C13 20 Electrolytics Trans, typea 085
Cl4 1| Pack aworted Hardware -~
Nuta/Bolts, Granimets ete. 058
CI5 4 Mains B8iide Bwitches 0585
€16 20 Assorted Tag strips & Panele  0-55
C17 10 Assorted Control Knobs 058
C18 4 Rotary Wave Change 8wltches 0-85
Cl9 3 Relays 6 —24\' Operating 058
C20 4 Sheets  Copper

Lauinate
approx. 107 x 7*
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VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)
Open Moo ~Thurs. 9.15-6 p.m. Sat. 9.15-5.30. Late Night Shopplug nutit 7 Fri.  Tel. 11593

The largest selection

‘BOOK BARGAIN BUNDLE

4 Hooks comprlaing

2 Tranaistor Equlvalent Bnoks

! Radio and FElectronle Cnlour Code asl
Data Chart

1 Hadlo Valve Gulde PLUS

3 uther Constructional booke on Recelvers,
FM Tuner, ete.

Also | General Constructional haok

Value £3 Our Price £210p p & p

BP1 Huodbook of Transstor Equivalents
Ref. J. Tape Head Cleanlng Kit 81p and Bubstitutes 40p
Ref. 34. Casnctte Case #1-87 P2 Handbook of Radlo, T.V, and
Ref. 68, Hi-Fi 8terev Hints & Tius 32p Industrial Tube & Valve Equiv. 40p
RS Hamlbnok of Tested Transistor
PLUGS AND SOCKETS Clrculta 40p
SOCKKTS Bri Inl;rnnlonll Handbook of the
¢ o i Worlds Short Wave, Medluin and
RS g: g}‘: ;};,II" (BUERKET ggg Long Wave Radio 8tations and
P8 N 3 w oo FM/TV Listinga 85p
P837 Dl'\, 8 Pin 18 815 Handbook of 8imple Translator
P8 38 DIN 5 Pin 240° 010 Circuita
P8 39 Jack 2-Bhun Bwitelied 009 ) .
PS40 Jnck SBuun Bwltehen 010 | M7 ltadlo & Electronic Colour Codes 15
P8 4] Jack §” 8witched 017
P8 42 Jack Btereo Buitclhied g | BE® Bound and Loudspeaker Manual 50
P8 48 Pbono Single 0-08 | BPY 84 Practical Tested Diode Clrcuits
tor the Home Conatructor 85p
PB 44 Phono Double 010 ) i N
P8 43 Car Aerlal . oop | BPHL Pr:lcr'vl\cl?llu Transistar .\ovel'cy o
P8 40 Co-Axial Butfu e oo T B
P8 47 Co-Axial Flush 014 | 19 Unlversal Grain-fotor 8peed %
138 How to make FM & TV Aerials,
INLINE SOCKETS Bands 1, 2 and 8 18
g 21 g}: ‘5' ::" (8peaken) g ig 141 Radlo Bervicing for Aniateurs  20p
22 VLN n H
14
P823 D.LN.S Pin 160° U R 0 e e
P824 D.LXN. 8 Pln 240° 017 188 Transiator Circults Manua! No.1 18p
P8 25 Jack 2.8t Plasti 0-10 160 il ‘
P820 Jack 3-5mm Plasti. 012 Colt Deslan & Constructional
: . anual 80p
P8 27  Jack §“ Plastlc 024 1 Rad v . ics D
P8 28 Jack § Screencd o-28 | 14! .B(:gl'( TV and Electronics At:“p
P8 20 Jack Btereo Plasth 0-22 " T Istor Cireut Rad
P8 30 Jack Btereo Screciie.l osgefliv Coatralled ﬁgd‘:]"‘" - e
P8 31 Phono 8creened 014
. i 174 Translstor Submintature
P8 32 Car Aerlal 018 Recelvers 88p
P833 Co-Axlal Ot 176 ‘Transistor Teat Equipnient and 0
8erviclng Manua) 5p
PLUGS 176 Transistor Audio Amplifier
P8 1 D.LN. 2 Pl (8peakin) 011 Ma, 40p
P8 2 DILN.3 P 0121 133 Modern Transistor Clrcuite for
P8 3 D.IN. 4Pl 018 Beginners 40p
P8 4 D.LN.3 Pin 150° Lot NTTT Comprehensive Radlo Valve
P8 5 D.LN.8 Pin 240° 018 Guide, Book 8 00p
P8 ¢ -LN. 6 PIn 0180183 Haw to Recelve Forelgn TV Pro.
P8 7 8IN.7Pn 0-18 grammes on your set by llm‘plo
P8 8 Jack 2-8numn Hureernd 010 nodifications 2p
P8 9 Jack $:8mm Plastlc 0091 (85 Tested Shortwave Recelver Cuircuits
P8 10 Jack 3-8mm 8creencd 018 using MAT's 80p
P8 11 Jack }” Plastic 018 | 187 The TSL Mark ‘4° Valved F3 Tuner
PR 12 Jack §* 8creencd 018 and its construction 20p
P8 13 Jack 8tereo Bercenel 020} i9s Reactance-Frequency Chart for
P8 14 Phono 0-08 Audlo & RF use 15p
P8 18 Car Aerlal 018 Reslstor Colour Code Disc
P8 16 Co-Axlal 010 Calculator 10p
CABLES
CP | B8ingle Lapped! 8creen 0-00 C‘ARTRIDGES
CP 2 Twin Common Screen 0-08 | ACO8 GP91-18C. 200V at 1:Zcmafsec 4116
CP 3 B8tereo 8creened 0-08 | ACOS GP93-1. 280mV at lcm/sec  $1.65
CP 4 Four Core Comon Berecn 0-234 ACO8 GP9G-1. 100mV at lem/sec 88-68
CP 8 Four Core Individually Screened 0-30 TTC J.2005, Crystal/Hi Output 95p
CP 6 Mlcrophone Fully Braided Cable 0-10 0 .
CP 7 Three Core Mainn Cable 007 TTC J-20 10C Cryatal/Hi Output Loxnpl.!ll.til;
CP 8 Twln Oval Malna Cable -8 | T7¢ J.200 €3 Btereo/Ht Output 80
CP 9 8peaker Cable 004 BT .
CP 10 Low Loas Co-Axsal 010 TTC J-2105 Ceranis/Med. Output 11
gg??l?{"IOMETE s CARBON FILM RESISTORS
R The E12 Range of Carbon Film Resistors,
Log and Lin 1/8th watt available In PAKS of 50 pleces,
:)TXKéLIXOK' 22K, 47K, UK. »20K, 170K, | assorted into the following groups:—
2 R1 50 Mixed 100 ohms-820 ohme 40p
VC 1 8ingle leas 8witeh 014 N y
VC2 Single D.P. 8wltch 0-g8 { R% 50 Mixed lK.ahmn-B QK. ohms 40p
VC3 Tandem Lews Switeh 0-44 { 3 80 Mixed 10K ohms-82K ohms 40p
VC4 1K Lin Lews Bwltch 0-14 | R4 50 ixed 100K ohms-1 Meg, obmie 40p
V€5 100K Log antl-Log 0-44 ] THESE ARE UNBEATABLE PRICES—

HORIZONTAL CARBON
PRESETS

0:1 watt
100, 220, 470, 1K, 2-2K. 47K, 10K
K7, 100K, 220K, 470K, 1M, 2M. 4

0-08 each

LE8S THAN 1p EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES

C80. 32p €90, 41p €120, B2p



AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The ALK, AL20 aml  ALBO units air
<hmilar bt their appearance aml i thelr
1) apecificatio Huowever,  caretul
wlectlon of the pladtic paver devices has
resulted in & rang of sutpnt powers from
3 to 30 watts RS

The versatility of thenr design makes them
ideal tor use In I play ers, tape recordem.
stereo amplitlers andd cassette and eartridg
tape plavers hir the oar and at home

Conditions Performance
HARMONIC DISTORTION | Fo 3 WATTS 1 1K1/ 0259,
LOAD IMPEDANCE % 160
INPUT IMPEDANCE t KN 100 k
FREQIENCY RESPONSE (B 11 P rwartrs foonz KMy

— ¥

ITIVITY tor BATED O/ 4 Ve 28V R R IR Nz To5mV. RMR

DIMENSIONS

above tuble relates ta the ALIO. A)
les The following table outlines the «
tn their workig co

and AL30

Parameter AL20 AL8O
Maxnaun Ipply Voltagy an an
Power output for 2¢, T 1.1 3 watts S owatts 10 watts

(RI. 8Qt I Kblsy RMX Min MR Min RM8 Min

AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA I (Cer with ALIO & 120) £4:35
AL 10 3 watts R~ 2219 PALOG (1o with VL3O & AL50) £18°15
AL 20. 5 wattx "M~ £2-59

AL 30, 10 watts 1NN £3-01

POWER SUPPLIES
PH 2. (Use with ALID & L2 88p
NEPM RO, (Use with also VL3O & ALSY

TRANSFORMERS

T461 (Use with ALIO) €138 1 a I 13p

TS5 (I'se with AL20) £183 € & P 1op

BIMTHO (e with AL30 & \1350) £2:15
10 P& Pusp

FRONT PANELS 8P 12 ath hpobs
£

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pre-amplitier has been dexigned to mateh lnfo | Frey
most bodget sterra systems. 10 i compatible with the
AL 10, AL 20 and AL 30 andie power amplifiers and It
can be supplied froaa their associated power supplies. | T, on)e cogtral
There are twa sterev Inputs, one haw been designed for e 4 14dB at 14K H7
with *Ceramie cartridges while the anxiliary input wil | “lnput 1. linprdance
Jult most $Magnetic vartridges  Full detajls are given in | Meg. ohmn
the apecitication table. The fom controls are, fron left 1o sty UL
N $hiput 2. Jmpedance
right: Volume and onfoll switeh, balance, hass sl treble 30 K chis
Aaze 15 Sensdtivity  $mv

¥ PCspOnse

DK Hz( 3dih
Bass erntrel

4 1248 at 60Hz

e > Kdnun ST

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Electronics
Wireless World
Radio Constructor
Electronics Today

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The *Sterro 20" atplifier i wounted, ready wired and te.n
un aone-piece chassis o 20 em - Mmoo 3 3em
Thin compact unit te with onfoft suibeh

voluime control, balauer, biass aml treble contrals
Trausforiner, Power supply & ow .
Attractively printed front pr | mateh-
Ing control knobs. The " Rterve hias been
deatgned to 1t fnto 1onst turntable plinths
without [nterfering with the mechanksi or,
alternatively. intu a  scparate  cabinet,
Output pawer 20w peah. fnput 1 (Cer.)
300m\V into IM. ¥ 2 Hz-23kHaz.
Input 2 (Aux.) 4m it N
Jdistortion. Baw control £ 12048 at
A0Hz typically 0-23°, at | watt
Trehle con. 4 1448 at 14hH/

-the lowest prices.
BI-PAK QUAL!TY COMES TO AUDIO!

B0W ok 25w (RMS)

0-1%, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

* Frequency Response 15Hz to
100,000—1dB.

ONLY

£3°58 cacn

% Supply voitage 10-35
Volts.

* Load—3, 4, 8 or 16 ohms.

% Distortion—better than 1% at
1 KHz.

* Overall size 63mm

* Signal to noise ratio 80dB. 105mm 13mm.

Tator made (o the most stringent speolbate
amd mncorporating the latest <olld state
the need Tor all yonr ALF. amplification
FULLY BUITT TESTED CUARANT

STABILISED POWER
MODULE SPM80

ABRY I8 esperiall
vmplitders, up
taneonsly. Thi~ component -
aml circait tech wporating complete shor
circuit protection. With the addition of the Mains Trans
wormer MTB0, the nmt will pros e autputs of up to 1.
sinps at 35 volts, 8ize 63 - 1 E
These unit« enabb: you Uy bulld Awd vstemw of the highes
suality at a hitherto unobtaivable price. Alea jdeal for mans
uther applications ju ng: Dbwo Bystemw, Public Address

Intercotu Units. ete. Hatdhook aviilably 10p PR'CE £3-25
TRANSFORMER BMT80 £2:15p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Bullt to a wpecttication and NOT a price. and yet «Dif the greatest value on the marhet
the PA100 stereo pre-amnpliter has been concedved from the latest circuit technique-
Desmignes! lor use with the ALSO pawerampliterystem, thisquality made unitincorporate-
N bess than cight siltenn planar transdstors. twe of these are speeially selected low notse
NEPN devices fur use s the lput stages.

Three »nit | wteree inputw, and rumble aml serateh 0ters arv features of the PAlo
which also NTEREQ/MONO »witrh sofuim: balanes and cantinuously variabl
hass amd 1reh ntrols.

SPECIFICATION
Freguency Response 20Hz YORKHz § 1dE
nic Distortion hetter than 0-1°%,
o 1. Tape Head
. Radio, Tuner
3. Magnetic £.t PS5V in
Al tnpnt valtages are for i cutptit of 250mV. Tape atd P.U. fnqu
equalised ta RIAA curve wathin & 4B from 20Hz to 20K Ha.
Itasw Control 4 15bB at 20Hz
Treble Control 4 I15dH at 20 KH«
Filters: Rumble (High Pass 100Hz
Scrateh (Low Pass AKHz
signal/Nuise Ratio hetter than 6501
Input overload . 26AB
Supply 35 volt~ at 20m.\
Ditennjons nox Klumun x 3dmn

ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1
SPMS80, 1 BMT80 & t PA100 ONLY £25-30 FREE p. & p.

sk top quallty  compon
ALRO was conceived 10 8

y dbemigned tn power 2 of the ALY

Giro No. 388-7006
Please send all orders direct to war2house and despalch department

1-PANK
P.O.BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.
Guaranteed Satisfaction or Money Back




SAVE MONEY

SO the winter's economic crunch has come as most realistic
prophets have forecast. We have read, heard, seen and
experienced at first hand some of the revivals of the immediate
post-war social and economic problems, not forgetting that
dreaded winter of 1947. We do not intend here to rub the salt
further into the wound but rather to look at ways and means of
making our lives just a little more bearable.

Practical Wireless showed foresight in the autumn of 1973
which paid off. The power crises ever looming in our midst,
we grabbed at the expected misfortunes in the electricity supply
industry by publishing at the right time an emergency lighting
unit to operate from a car battery. This proved so popular that
we are now short of copies for office use. For those of you who
missed it we publish in this issue a slightly different version
(suggested by a P.W. reader) that uses a ready-made
oscillator coil.

If you have thoughts about visiting the SONEX or other hi-fi
exhibitions in the vicinity of London Airport in March, but are
seriously wondering where the money to buy is going to come
from, because of the Chancellor's mini-budget restrictions, again
take a crumb of comfort from P.W. For less than a pound you
can have not only the widest variety of do-it-yourself designs
over.the next three months, but also the freedom to control your
own spending over whatever period you choose. You can pur-
chase components and build your own equipment at leisure
without worrying about interest charges.

This month’s issue sees the start of a new hi-fi project with
a difference. We do not recall ever seeing a similar project
before in a magazine that incorporates a cassette recorder. We
could then be justified in claiming yet another first for the
do-it-yourselfer. The result is that you can save on the cost of
a system for the home that gives you a.m. and f.m. radio, tape
record/playback, the playing of pre-recorded cassettes, and with
an added pick-up you can play back stereo discs. This quality
system is in stereo and the cassette machine is left to your
choice to suit your requirements and, most important, your
pocket. If you are seriously interested in quadraphonic sound
there is ample room in the unit to include a second pair of
amplifiers and an uprated mains transformer.

It you have your own hi-fi set-up already, but you could do
with a useful piece of test gear to help you set it up or locate
some of those obscure faults, you will be interested in the
Trouble Tracer that we published in the last two issues and the
Waveform Generator in this issue.

Finally, most of you will already be hooked on our P.W. Data-
card system; numbers 7 and 8 in thisissue are specially designed
for those who require "finger-tip"” information on iocal recep-
tion and guidance on aerial installations.

M. A. COLWELL—Editor.

The April issue will include a new unique portable
5-band radio receiver; a ‘‘short-wipe'’ unit for clearing
April showers from your car windscreen; an article
that explains impedance matching in audio equip-
ment; a special tool kit arranged by Practical Wireless
for its readers at a favourable price. Cut your costs
again—order the April issue of P.W. now. See the
footnote and further details on page 1075. =
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NEWS...

IMPORTANT MESSAGE
TO ALL READERS

Readers of "Practical Wireless"
and most other magazines will be
aware of the restrictions imposed by
the Government and as a result of
Trades Union action in various
industries. To ensure that you receive
your copy of “Practical Wireless" at
the earliest possible date, we have
to rely on effective communications
and delivery through the post and
by railway. We also depend on the
operation of electrical equipment and
printing machinery. Petrol and diesel
oil are vital to the needs of our job
in quick and effective processing of
editorial and advertising material.

We are sure that you will under-
stand the many problems that con-
front all of us. We therefore request
your patience and understanding
during any temporary period when
publication may be delayed.

We regret that due to the effects
of the current industrial situation, the
number of pages in this issue has
had to be limited. We apologise to
advertisers who were unable to
insert their full allocation of product
announcements and to those unable
to appear at all in this issue. Such is
the “pulling-power” of Practical
Wireless and its advertisements that
we recommend booking early for the
next available issue.

Plessey IC book
LESSEY Semiconductors has
P produced a comprehensive
235-page Databook giving
details of its extensive range of
silicon integrated circuits.
Continuous emphasis on the
development of processes and cir-
cuits by Plessey has been demon-
strated by the successful intro-
duction of Bipolar Process III
circuits and MNOS electrically-
alterable non-volatile memories.
The first products from these
new processes are detailed in the
Databook along with the wide
range of both special and stan-
dard products currently available.
Copies of the Integrated Cir-
cuit Databook are available on
application to Plessey Semicon-
ductors Limited, Cheney Manor,
Swindon, Wiltshire.

Sonex rival
I-FIDELITY '74 is a rival
H exhibition which will run
concurrently with Sonex at

the Heathrow Hotel. More details
next month.
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ISB for broadcast radio?

waves has been carried out at Siemens laboratories in West

WORK on the problems of a.m. broadcasting on medium and long

Germany. The independent sideband (ISB) system, proposed by
the Hamburg Institute of Radio Engineering is being seriously considered
to overcome some of the problems of increasing mutual interference.

Siemens engineers are quick to point out that the review of broad-
casting frequency allocation, due within the next eighteen months,
should recommend ISB to enable expansion up to double the number
of programme channels for the same number of transmitters. An added
advantage is that ISB offers the equivalent to SSB in terms of inter-
ference, bandwidth and fading, and could be implemented locally
without the need for international agreement.

The major drawback is that
receiver design will have to be
altered so that a phase shift net-
work can be employed for the
150 to 4kHz band to separate the
two side-bands by at least 40dB.
ISB receivers would be capable of
processing signals in the SSB and
DSB modes, with improved recep-
tion on DSB by listener selection.
Transmitters would probably
handle signals with the dynamic
range reduced by 30dB.

Modules and valves

T a recent visit to the huge
Mullard manufacturing
complex at Blackburn re-

cently, we were privileged to see
the making of those ‘liquorice
allsorts” coloured capacitors that
are now familiar on printed cir-
cuit assemblies. Readers will also
be pleased to learn that valves,
mostly for television, are still
being made in millions although
the range of types has been
rationalised to fit the economic
needs of setmakers and service-
men.

We also saw the assembly of
Mullard modules: the LP1185 f.m.
i.f. strip; LP1186 d.c. voltage con-
trolled tuner for Band II; LP1159
a.m. if. strip; LP1162 4 watt

_amplifier; LP1164/1 r.f./i.f. ampli-

fier for a.m./f.m. radio; LP1402
f.m. tuner with capacitor tuning.
Mullard are working on a
modular design stereo decoder for
release soon.

Our picture here shows the
polyester foil type capacitor going
through the colour code dip paint-
ing process. These are only a few
of the vast activities on this 46
acre site employing approximately
4,000 people.

Torbay A.R.S.

HE Torbay Amateur Radio

I Society, G3NJA, has pro-

duced its first magazine.
One of the main features is that
of v.h.f./u.h.f. conversions of com-
mercial equipment for the
Amateur. This has been written
by E. Hayman, G3ABU.

The T.A.R.S. are willing to add
any readers’ names to their
magazine mailing list. Alterna-
tively readers may become
Associate Members for the sum
of 50p annual subscription. They
would then receive a free copy.

The magazine will be produced
on alternate months and further
gen may be obtained by sending
a s.a.e. to Frederick J. E. Bolton,
G3VTQ, Top Flat, 23 Waverley

NEWS...

Radar pioneer dies

IR Robert Watson-Watt, C.B.,

S F.R.S. died on 5th December

at the age of 81. Sir Robert

will be one of those famous names

in the U.K. associated with great

electronic inventions and- in his
case radar.

Early in his career he worked
on the use of radio to detect
thunderstorms. Radio direction
finding found fame for him in
World War II. Civil applications
include airlines and shipping; a
fitting tribute being the recently
opened computer assisted radar
tower and communications system
for shipping within a 20 mile
range of Liverpool.

The communications system
was installed by Decca Radar
I.imited. ,

Road, Newton Abbot, Devon.
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AVEFORM
GENERATOR

J. B.DANCE M.Sc

F IﬂHE Signetics NE566 integrated circuit function
generator can be used to construct a simple
unit which will provide a variety of wave-

forms over a very wide frequency range.

The prototype unit will be described in detail.
However, a number of variations will be discussed
so that individual readers can make modifications
which may make the unit more useful for their
own particular purposes.

The basic waveform generator produces triangular
waves and square waves, and it is especially suitable
for use in audio amplifier testing. An additional cir-
cuit can be used to produce sine waves in addition
to the other two waveforms. The circuit can be modi-
fied to produce rising or falling waveforms of high
linearity instead of the triangular waveforms. In
this case short rectangular pulses are available at
the output which previously provided square waves.

THE BASIC CIRCUIT

The circuit of the basic function generator is shown
in Fig. 1. The voltage at the slider of VR1 is applied
to pin 5 of the NE566V and also pin 6 via Cl. The

current passing to this latter pin is determined by
the value of the voltage at this pin and by the resis-
tance between it and the positive line. This current
is used to charge and discharge the capacitor selected
by S1b.

A Beckman ‘Helipot’ precision ten-turn helical
potentiometer is employed for VR1 together with
a Beckman turns counting dial; this enables the
frequency of oscillation to be set reasonably
accurately. The value of R1 has been chosen so that
the potential at pin 5 never falls below three-
quarters of the positive power supply line potential
(as recommended by the manufacturers of the inte-
grated circuit).

The frequency of oscillation is proportional to the
voltage between the positive power supply line and
pin 5; this voltage is in turn proportional to the resis- -
tance of VR1 between the positive line and the
slider. In the circuit of Fig. 1, the frequency of
oscillation is set to 10Hz, 100Hz, 1kHz, 10kHz, 100kHz

+10V to 24V

A The finished waveform generator
with its direct reading dial. The
necessary components to produce a
ramp waveform can be added to the
circuit board. For converting tri-
angular waveforms to sinewaves a
separate unit is required.

p———s

Outputs

— @D

VR2 VR3 VRd VRS VRG VR7
Sk Sk Sk Sk
Ir .
1 I 27k
I nF l © 8
{im, K | n 51
Frequenc
$ au L : NES66V
|
ja- :
RN 1
L ~
k] S
3:6k
3
C5 c6 +]c7
|100pF |1nF |10nF |100nF |1yF |10yF

<« Fig. 1: Circult of generator pro-

ov ducing square and triangular waves
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or IMHz (depending on the range) when the slider
of VRI is set at 10-0. At other settings of the dial,
the frequency is closely proportional to the dial
setting. For example, a dial setting of 5:67 on the
1kHz range produces an output of 567Hz.

Many types of capacitor (especially electrolytic
types) have very wide tolerances in their capacitance
value. It is therefore necessary to calibrate the fre-
quency at one point on each range to obtain accurate
frequency readings. In the circuit of Fig. 1 this is
accomplished by the adjustment of a different trim-
mer potentiometer (VR2 to VR7) for each range
used. The switch which selects the trimmer, Sla, is
ganged with that which selects the range capacitor,
S1b.

FREQUENCY COVERAGE

The frequencies available from the six adjustable
ranges employed are shown in Table 1. The upper
frequency limit of IMHz is determined by the charac-
teristics of the integrated circuit used. In the table
it has been assumed that a frequency range of 20:1
may be covered using any one capacitor. However,
more accurate frequency settings may be obtained
by limiting the coverage of each range to 10:1, as
was done in the prototype.

; [
RANGE 1 CAPACITOR | FREQ. COVERAGE

1 } 100F | 0-5Hz- 10Hz
2 1uF | 5Hz-100Hz
3 ] 100nF | 50Hz- 1kHz
4 10nF 500Hz-10kHz
5 inF 5kHz-100kHz
6 100pF 50kHz- 1MHz

|

TABLE 1. Total frequency coverage possible with six capacitors. In
praclice each range is reduced (o a ratio of 10:1. 3

The writer has found that a frequency range of
about 30:1 is about the limit with any one capacitor.
At settings of the frequency dial of less than about
0-3 the output waveforms become distorted, whilst
oscillation ceases at settings below about 0-25. It
was noted that the square waveform at 1MHz was
somewhat distorted. The lowest frequency range in
the prototype was 0-5 to 10Hz and it is assumed
that most readers will not require frequencies below
this value. Extra ranges can easily be added if
required. However, an additional trimming poten-
tiometer must be included in the Sla circuit for each
extra range. A 100xF capacitor in the S1b circuit
can be used to produce a range of 0:05 to 1Hz, a
10004F capacitor a range of 0-005 to 0-1Hz and a
10000pF capacitor a range of 0-0005 to 0-01Hz
(0-0005Hz is one cycle in about 33 minutes).

When using very large capacitors, check that
their leakage current is not ‘excessive. The lowest
possible frequency is probably about one cycle every
few hours, but the writer has not tried to obtain
frequencies quite as low as this. Some industrial appli-
cations may be found for generators of extremely
low frequencies.

CONSTRUCTIONAL NOTES

The basic oscillator circuit of Fig. 1 was con-
structed in an Eddystone die-cast box of approxi-
mate dimensions 42 x 3!3 x 214in. (Cat. 6908P). The
Helipot VR1 and switch S1 are mounted in the base
of the box and the circuit board along one of the

Output sockets

Circuit
board

(component
side)

S1b water below

Fig. 2: General layoul of components in the die-cast box.

longer sides Fig. 2. No components were mounted
on the lid of the box since this procedure enables
the lid to be removed without the inconvenience
of having wires between it and the main part of the
box.

The six miniature Beckman trimmer potentio-
meters are mounted on the circuit board Fig. 3,
their connecting tags being inserted through holes
in the board and bent over before the connecting
wires are soldered. The integrated circuit socket is
also mounted on the circuit board by passing the
pins through holes in the board and soldering the
connections to them.

C1 is mounted on the circuit board, but C2 to C7
are mounted around the switch S1. No power supply
was included in the box, since it is generally more
convenient to employ an external 12V battery. How-
ever, a mains power supply could be included if a
rather larger box is employed.

If the circuits for the ramp and short pulse
generator are required, they must be included in
the basic oscillator unit itself. However, if the tri-
angle-to-sine wave converter is made, it will prob-
ably be more convenient to construct it on a separate
circuit board.

CALIBRATION

The best way of calibrating the frequency settings
involves the use of a digital frequency meter which
automatically counts the pulses from the oscillator
over a timed period. Alternatively a pulse counter
may be used with a manually operated stop watch.

Calibration may also be carried out using a good
oscilloscope with a calibrated time base. Alterna-
tively the calibration may be set by adjusting the
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trimming potentiometers so that the output ‘zero
beats’ with the signal from a calibrated generator.
At higher operating frequencies harmonics of the
square wave output may be allowed to beat with
a radio signal, using a receiver.

If very low frequency ranges are incorporated in
the unit, the operating frequencies are best deter-
mined by connecting a voltmeter across the square
wave output and timing the movements of the meter
needle.

It is normally best to calibrate the unit at a point
near to the highest frequency on each range. The
linearity of the resistance of VR1 with the dial set-
ting is very good (better than 0-25%). However, the
writer has found that the frequency of oscillation
of the NE566V may depart from linearity by up to
about +1% at the lower frequencies in each range.

If a constructor does not like an instrument in
which the oscillation ceases at the very low fre-
quency end of each range, it is possible to set the
dial so that it reads from 1-0 to 11:0. In this case
a 100 ohm resistor, preferably of 0-5% tolerance,
should be inserted between the upper end of VR1
and the positive supply line in Fig. 1 so that the
readings are directly related to the frequency of
oscillation. Operation in this way is likely to in-
crease the errors in the frequency settings, since
the percentage linearity tolerance of a precision
helical potentiometer is typically about ten times
better than the resistance value tolerance.

OUTPUTS

The circuit of Fig. 1 provides good square waves
and also linear triangular waves, both at 50 ohm
output impedance. These outputs are adequate for
many applications, since the triangular waves can

often be used instead of sine waves when their
harmonic content is not disadvantageous.

Both of these output waveforms are superimposed
on steady positive potentials. The latter can be re-
moved by capacitive coupling except at low frequen-
cies where it is difficult to obtain an adequate time
constant to preserve the waveform. The average
potential of either of the output waveforms can be
made equal to earth potential by employing a power
supply consisting of suitable positive and negative
supply voltages both isolated from earth.

TRIANGLE-TO-SINE CONVERSION

If a sine wave with a relatively low harmonic
content is required, a diode-resistor shaping network
may be employed. A fairly complex circuit is re-
quired if the shaping must be carried out reasonably
accurately. A simpler solution involves the use of
the conversion circuit described below.

At a fixed gate voltage, the first part of the drain
characteristic of a junction field effect transistor
(FET) approximates to half a sine wave. How-
ever, further increase of the drain voltage pro-
duces little effect on the drain current. The first part
of this characteristic can be employed to shape a
triangular wave into a reasonably good sine wave.
If a triangular wave is applied to this circuit the
positive going part of this waveform will produce a
drain current of half a sine wave. In order that both
the positive and negative parts of the triangular
wave shall produce the corresponding parts of a
sine wave, the type of circuit shown in Fig. 4 may
be employed. This utilises the fact that the drain and
source electrodes of an FET are essentially inter-
changeable.
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¢ e llo o e = ° [ [
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s ol o of eof o °
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000000000000 OO CO00000O0000O00
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Fig.3: Veroboard pins are used
to support the few components
on the circuit board. The
trimmer potentiometers are
0000000000000 0000000000O00O0O00O000O0O0O0 used to adjust the calibration of
ov o [¢) 0{ the six frequency ranges.
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Fig. 4: Suitable circuit for converting a triangular wave to a sine wave.

PRACTICAL SINE CONVERTERS

It should be clear that the amplitude of
the triangular wave applied to the circuit of Fig. 4
is quite critical if one requires a good sine wave
output. If the input to this circuit is too large in
amplitude, the output pulses will have fairly flat
sections in place of the normal sine wave peaks. If
the input amplitude is too small, the output will be
approximately the same form of triangular wave as
the input.

It must therefore be possible to alter the ampli-
tude of the triangular wave fed to the circuit of Fig. 4.
In addition, the output impedance of the source
of the triangular waves must be small and there
must be no steady voltage superimposed on the
triangular waves. An amplifier of variable gain and
of low output impedance is therefore employed
between the output of the 566 circuit and the input
of the triangle-to-sine converter.

CONVERTER CIRCUIT

The circuit of a practical triangle-to-sine wave
converter is shown in Fig. 4. The triangular wave
input from the circuit of Fig.l is capacitively
coupled to the input of a Signetics NES31V high slew
rate operational amplifier; it therefore follows that
this circuit is unsuitable for use at very low fre-
quencies with the values shown, since the coupling
time constant would be inadequate.

The complementary output transistors Trl and
Tr2 provide a low impedance output to the con-
verter circuit of Tr3. The preset potentiometer VR1
is set so that the potential at the emitters of Trl
and Tr2 is zero volts when no input is applied to the
circuit.

The voltage gain of the circuit of Fig. 4 from the
input to the emitters of Trl and Tr2 is equal to
the resistance of VR2 divided by R1. The amplified
triangular wave is applied to the circuit of Tr3,
the operation of which has already been discussed.
The author found that the sine wave output voltage
was of the order of 0-7V peak to peak and that it
has no steady component superimposed on it.

The gain control, VR2, must be set carefully so
that the output waveform shows minimum distor-
tion, adjusting the gain whilst examining the output
waveform by means of an oscilloscope. If, however,
a waveform analyser is available, VR2 may be
adjusted for minimum third harmonic distortion.

A satisfactory sine wave was obtained using fixed
resistors for R7 and R8. However, one of these
resistors may be replaced by a 50 ohm resistor in
series with a 100 ohm preset trimmer so that the
output may be adjusted for minimum second har-
monic distortion (preferably using a waveform
analyser). It should then be possible to obtain a
sine wave output with very low distortion.

The writer tried replacing the NES31V integrated
circuit with a pA741V which has the same connec-
tions. It was found that the NES31V could operate
at higher frequencies, but in neither case could
satisfactory operation at 1MHz be obtained.

The secrel of the direct frequency read-oul lies in the use of the muitl-
turn Helipot potentiometer, right centre.
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A simple circuit using two cascaded emitter fol-
lowers for driving an FET triangle-to-sine converter
was published in the February 1973 issue of Wire-
less World. However, a circuit with voltage gain is
required when the triangular wave output from a
566, operated from a 12V supply, is to be converted
into a sine wave.

RAMP WAVEFORM GENERATORS

The circuit of Fig. 1 can be easily converted into
a generator which produces either a rising or a
falling linear ramp waveform. At the end of each
ramp the output quickly returns to its initial level
and another ramp commences.

In order to produce a rising ramp waveform, the
capacitor connected to pin 7 is allowed to charge,
but at t*e end of the charging period it is rapidly
discharged. The ramp waveform appears at pin 3
of the 566 in place of the triangular wave. A fall-
ing ramp is produced in a similar way; at the end
of the discharging period, the capacitor connected
to pin 7 is rapidly re-charged.

RAMP CIRCUITS

Fig. 5 shows the components which must be added
to the circuit of Fig. 1 to allow either rising or fall-
ing ramps to be produced. When the switch S2 is
in position 1, the additional components shown
dotted are not used and the circuit therefore pro-
vides the normal square and triangular output wave-
forms. When S2 is in position 2, a falling ramp wave-
form is generated, whilst in position 3 a rising ramp
is formed. Short negative going pulses are available
at pin 4 when S2 is in position 2 and short positive
pulses when S2 is in position 3.

Let us now consider in detail the operation of the
falling ramp generator when S2 is in position 2.

If the output from pin 4 is in its high voltage
state, little current passes through D1 of Fig. 8.
The base and emitter of Trl are therefore at about
the same potential and this transistor passes little

!
Ri<
22k =k
—— \Tr1
S J 2N3703
R2% \-ﬁf
10k 1> =
\-17 (3] |
Je 8- 2y~ IN914 |
] 4 ‘Jl g’ -
NES66V | Qutputs
3 3 J o
1 ol
7 1 s2
S1b 1 o024
(o] o] I‘/ N D2 |
o o {15 1IN754 |
o T (6-8v zener)
3f> I
4 7k1> /_i
/
—_— \Tr2
- B | 2N697
R4 :> - ——»
2k & |
1 i

Fig. 5: Additional circuitry, shown dotled, to produce rising or falling
ramp waveforms.
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% components list

R1 3:6k2 5% 1W R2 2-7kQ2 10% 1W
VR1 1k} 0-25% linearity (Beckman 'Helipot' Type

7246)
VR2-7 5kQ trimmer pots (Beckman Type 89P)
C1 1nF C2 100pF C3 1nF
All 25V polystyrene §
C4 10nF C5 100nF C6 1uF

All 25V polyester
C7 10uF 24V electrolytic

Miscellaneous

IC1, NE566V (Low cost alternative is LM566—
Ambit International). 8 pin DIL socket. S1, 2 pole,
6 way rotary switch. Turns counting dial for Helipot
(Beckman Type RB). Die-cast box (Eddystone Type
6908P). Piece of plain veroboard. (Note: VR1 with
dial and VR2-7 available from Athena SMC Ltd.,
140 High Street, Egham, Surrey).

Basic Components for Triangular-Sine Wave

Converter
R1 3-9kQ2 R2 4-7kQ R3 10k
R4 10kQ R5 1MQ R6 1MQ
All 10% W
R7 10002 R8 10002
Both 1% W
VR1 10kQ VR2 25kQ2 (Beckman Type 89P)
C1 10uF 15V C2 100uF 15V
D1-4 1N914 Tri 2N697 Tr2 2N2904 .
Tr3 2N3820 NE531V (Low cost alternative is

LM318H—check leadout connections)

Basic Components for Ramp Wave Converter

R1 22kQ R2 10kQ
R3 4:-7kQ R4 22kQ
- All 10% W
D1 1N914 D2 1N754 (6-8V)
Tri 2N3703 Tr2 2N697

current. The output from pin 3 therefore falls
linearly with time, unaffected by the additional com-
ponents.

When the output from pin 4 falls to its low voltage
state, however, D1 conducts and the base of Trl
becomes negative. This PNP transistor therefore con-
ducts and rapidly charges the capacitor selected by
Slb. The voltage at pin 3 therefore rises rapidly
to its maximum value before a further falling ramp-
is generated.

The output from pin 4 consists of short negative
going pulses which occur each time the ramp wave-
form at pin 3 rises to its maximum value. These
waveforms are shown in Fig. 6. When the capacitor
selected by S1b is small, the negative going pulses
at pin 4 were found to be about 0-2xs in length.

N
(a)™\
(b)

Fig. 6 : Waveforms obtainable from the circuit of Fig. 5.




NEW TUAC POWER MODULES. Now in theii second success-

ful year offering more power and quality than ever before.

TP100 % 125 Watts RMS continuous sine wave output
lllustrated % 4 RCA 150 Watt 15 Amp output transistors

. % Special layer wound driver transformer
% Short, open, and thermal overload protection
% Compact size: 7 x 6% x 3in.

TL100 %100 Watts RMS sine wave TL60 S
m lllustrated %2 RCA 15 Amp output transistors * 60 Watts RMS
e sine wave

£I I '5“ *Rugged transformer driver %RCA 115 Watt output transistors
Y Full thermal overload protection % Only six connections to make
Y Compact size: 5 x 5 x 3in. % Same size as TL100

Specification on all three power modules :
All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0:5%.
Input sensitivity 60mV into 10kQ. Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75dB.

Power supplies vacuum impregnated Transformers with supply board incorporating
stabilised pre-amp supply :

PS 125 +50 volts for one TP100 B .. .. - .o gro .. P £8-75
PS 100 +45 volts for one TL100 .. .. .. pe . A .4 £ £8:00
PS 60 +40 volts for one TL60 .. .. .. .. .. = .. - £6'75
PSU 2 For supplying Disco Mixer .. = o e .. .. .. .. £3-50

PRE AMPLIFIERS

Al Tuac audlo modules are constructed on glass fibre P.C. board, are ready assembied and fully tested. Low nolse sllicon
and FET transistors together with H.S. carbon flim resislors are used throughout. Extensive research has gone into the VA08 'LLUSTRATED
various wlde range tone control circuits, producing superb sound qualily from any signal. Previous range still avallable

40V d.c.; 60mV o/p. ‘. ¢ S S
ST =
VA0S Vol, Treb, Mid and Bass Controls. HI IMP. FET I/P. Suitabie Mic, Guitar, Radio, Crystal/Ceramic ‘4_22 - WD e , el
P.U. Sensitivity 4mV. Treb +35dB at 16kHz, Mid +20-15dB at 1kHz, Bass +20-10bB at 40Hz. ’ -

‘ e -
V A06 Vol, Treb and Bass Controis. 8mV sensitivity. Treb +28-15dB a1 12kHz, Bass +18dB at 40Hz. 6.72 ‘W‘ T ,_"__‘T

AMF01 Tuac Auto Fade Unit fades music when you speak. . » 4 4
Auto Mi¢ Over-ride for Disco use. Feed Deck and Mic Pre-amps in. Auto fade O/P to main Amp. ‘4 40 SIZE 6‘1’ x 2" x1
30mV operating fevel. Depth and Vol, Controls.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.

P Lo . TUAC DISCOTHEQUE MIXER fWl‘l'fl-l AU1|‘0 F:DdE £25.50
N Designed for the discerning D.J. of professional standard.

ﬂ 0 0 o 0 O O o O e Offering a vast variety of functions.

TUAC—~ Controls: Mic Vol, Tone, Over-ride depth, Auto Manual Sw. Tape Vol, L & R Deck Faders,

L 4 ¢ Q@ e © 9 @® Deck Volume. Treb. & Bass. H. Phon Vol, Selector. Master Vol, on/oft sw. Max. output
» " Blee = iz * 1V RMS. Specification as VA0S, PANEL SIZE 18" x 41” DEPTH 3~
TUAC HIGH POWER AMPLIFICATION-built to high TUAC LIGHT MODULATORS

standards, and built to S taara " Dchiavatly
last tested.

Three channel light mod-
50 WATT RMS SINE WAVE ulator wlil control three

separate sets of llghts, up
ALL PURPOSE AMPLIFIER to 1000 Watts each set. One
Sultable for Disco, PA, Guitar. 4 inputs, channel responds to the
2 volume controls. Master volume, treble, bass, one to the middle, and
middle and bass controls. Rugged cir- one to the high frequencies. 3 Channel SILMB illus.
cult, rugged leather-cloth covered case, Input sensitivity only 05

short and open circuit protection. Tone Watt ! Three individual controls allow for adjustment of
control specification as VAO8 pre-amp. the three channels, and a master sensitivity control allows
FULLY FUSED. for input levels up to 100 Watts to be salely accommodated.
Full Interference suppression. Full SILMB 3 Channel

50 wave control. Isolating Input trans- a
£44l0 former does not affect Amplifier 5
WATT operation. Fully Fused.

SINGLE CHANNEL VERSION S2LMB

100 Increased capacity of 1800 Watts. S2LMB 1 Channel
| ] Sensltivity control. solating input .
WATT transformer does not affect amptifier £6 47

operation.

MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL

AMPLIFICATION EQUIPMENT AMPLIFICATION COMPANY LTD.
SPECIALISTS IN QUALITY TRANSISTOR I UAC DEOPT. w
EQUIPMENT 163 MITCHAM ROAD, LONDON SWI7 9PG

OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m. 01-672 3137/9080
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Why pay more - look at our
Fantastic Bargain Offer!

PENTHOUSE

A COMPLETE AUDIO SYSTEM
An all **White' Hi-Fi Stereo System to blend with modern furnishings,
Solid state, fully transistorised tuner/amplifier with Stereo Multiplex
Decoder. 4 wavebands Long/Medium/Short/VHF, 8 watts per channe!
{music power) output, The Jatest BSR C129 3 spesad Mono/Stereo
record changer, Two white matching bookshelf speaker units. Also
wailable in teak finish OUR PRICE £55-00

Credit terms €5 00 deposit plus €250 p. & p. followed by
ments of £6 40, Total Credit Terms €6 1 60 SEND €750 T

KLINGER

FIVE NINETY THREE
UNIT AUDIO SYSTEM
with BSR McDonald
3.speed Record Player,
matching 4-unit Loud-
speaker Systems and

0o
=}
»
<=

FREE Stereo Head- p:
phones. \
High performance Stereo

Amphﬁer deu(ned for home
cost, Repreunu a considerable advance in solid state, high fidelity
stereo amplifiers. Outstanding perlormance u all-ed to men:ulous
:onurucnon. comprehensive f: y and
attractive styling.

10 watt RMS per channel; push button selectors; tone controls;
balance control; tape record and replay facilities, Sureo headphone
socket on front panel with automatic speaker muting; Teak finish,

Qur price £75:00 + £2-50 p. & p.

Creadit Terms £7-50 deposit + €250 0. & p. 9 monthly paymants
of £8-70(total £85-80) SEND £10-00 TODAY.

The uncabineted system is ideal as an economical replacement for
n outdated chassis. Stereo Amplifier for Stereo/Mono record
reproduction. Tuner 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
cotal output. Frequency response 25-18000 Hz.

LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS

RECORD CHANGER plays all These low impedance, perma.
tvpes of 7in,, 10in,, and 12in, nent magnet units have been
Mono or Stereo records, Manual speciall selected to provide
nr automatic play, the ullese range of audio

reproduction,

EASY TO INSTALL—NO TECHNICAL KNO W.
LEDGE REQUIRED, List Price £45:-74, OUR PRICE

35:00. Credit Terms £3:S0
deposit plus £2 Post & Packing
followed by 9 _Flymanuof{d 10
(Total Credit Terms £44:40)
Don't miss this bargain,

i SEND £5:50 TODAY
ALL EQUIPMENT COVERED BY OUR |2 MONTHS FULL GUARANTEE

CALLERS WELCOME
100 Chase Side, Southgate,

9l Pw 3/74 London NI4 5PL
Tel: 01-886 3733/9666
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STILL at £42-%0
Solartron CD T711S.2 Double
Beam Oscllloscope DC-9 mc/s;
3 mv/cm; trigger delay; crystal
callbrator; 4; flat faced tube, in
zood working condition. Carr,

12° LONG PERSISTANCE CRT,
Full spec. Price £71-38 to include
V.A.T. and Cairlage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz.
Hook up a 8 volt battery and connect
to your scope and have two traces
for ONLY £5-50, P. & P, 25p. (Not
cased, not callbrated.)

NEW WIDE RANGE WOBBU-
LATOR. 5 MHz to 150 MHz up to
15 MHz sweep width, Only 3 controls,
reset RF level,
requency. ldeal f
alignment, flit
used with any ge
Full Inatructions supplied. Connect
6 3V A.C. and use within minutes
of recelving. AIl this for ONLY
£5:78, P, & P. 25p. (Not cased, not
calibrated.)
20 Hz to 200 kHz WB.

SINE and SQUARE GENERATOR,
Four ranges. independent amplitude
controls, thermistor stabillsed. Ready
to use, 9V supply required. £7-85
each, P, & P, 25p. (Not cased, not
callbrated.)

GRATICULES. 12¢m x 14cm high
quality plastic 15p each, P. & P. 5p.
&% worth of ‘UFS’, Six Brand New
capacitors all between 15V and 100V.

Toul ‘;apnclamco not less than
PHOTOMULTIPLIER type 931A

£3-25¢a. P& P25

ROTARY SWITCH PACK—6

brand new switches (1 ceramic; 2 off

4pols 2 way etc.). 58p P & P 20p,
PLEASE ADD 10% V.A.T.

(rear Tech. College)

COMPONENT PACK consisting
of 5 pots, various, brand new: 250
resistors 1 and § watt, many high
stabs, etc. Fine value at $0p, P. & P,

17p.
PCB. PACKS S & D. Quantity
2 :q "—no tiny pleces. $0p plus

FIBRE GLA38 as above £1 plus
P. & P, 20p.

Ferrlc Chloride Resistance Pen
FREE (whilst stock lasts) on ali
purchases of our £1 Fibre Glass pack.
5 CRYSTALS 70 to 90kHz. Our

choice. 259. P. & 15p.
NG COIL o METERS.

5 MOV
Varlous, £2. P, & P,
CAPACITOR PACK—SO Brand new
components, only $0p, P, & P. 17p.
POTS8—10 different values. Brand
new. $0p, P. & P. 17p.
TRIMMER PACK, 2 Twin 50/200pF
ceramic 2 Twin 10/60pF ceramic;
2 min. strip with 4 preset 5/20pF on
each; 3 air spaced preset 30/100pF
on ceramic base. ALL BRAND NEW.
25p the lot, P, & P, 10p.
FLAT FACED 4" TWIN BEAM
TUBE type CV2183, Gmm trace.
Brand new £4 each, P, & P. 37p.
LIGHT EMITTING DIODES (Rad)
from Hewlett-Packard. Brand New.
38p each. Holder 1p each, inform-
atlon $p,
PHOTOCELL equ. OCP71, 13p each.
;HO;I’OSESISTOR type Clare 703.
wo
MODERN TELEPHONES type 708.
Two-tone grey, £3-75 each. Two-tone
gve&er:, £3- 15 each. Black £2-75 each,
éll: EOPAZ YELLOW £4:50 each,
Ideal EXTENSION TELEPHONES
with standard GPO typs dial, bell
;nd lead coding. £1-75 each P.& P,
5p.

DELIVERED TO YOUR DOOR
1 cwtof Electronic Scrap chassis,
boards, etc. No Rubbish. FOR
ONLY £3

Open 9 a.m. to 6.30 p.m. anyday.

CHILTMEADLTD

7/9 ARTHUR ROAD, READING, BERKS.
Tel.: Reading 582605/65916

:

2 i

\ ALL PRICES INCLUDE V.A.T.

71 BAKER 12" MAJOR £9-90"

o 30-14,500 cps.
tweeter loudspeaker.,
net assembly,
BASS RESONANCE 40 cps 20 watt RMS.

MAJOR MODULE KIT £12-50

30-17,000 cps. woofer, tweeter, crossover
x and baffle as illustrated. Size 19in x 13in.
NOTE—=When ordering state 3 or 8 or 15 ochms.

BAKER LOUDSPEAKERS 1009 BRITISH MADE
Regent 12 in, 16W £8-80 | Superb 18 in, 20W  £16-50 | New Group 50/12
Major 12 in. 20W £9-90 omnuuh.uw £8-80 | 18 in. 50W £|7 60
Deluge 12in. 15W £11-00 | Group 35 12 in. 35W £8.90 i

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
THORNTON HEATH, SURREY Tel. 01-684 166S

Double cone woofer and
Baker ceramic mag-
flux density 145,000 gauss.

HI-FI ENCLOSURE PLANS 42p

)

MASSIVE CLEARANCE BARGAINS

istors, Capacitors, Potentiometers,

Bargain t parcels tai

Handles, Col
Transistor Panels, etc,, etc.

p. & p. 40p.

p. & p. 15p.

2
Polyester C itors, R s and

Knobs, Rolnry. Slide, Key Switches, IF's, Tag Strips, Drive Drums, Springs,
Formers, Wire, Grommets, Relays, Pulley Wheels, Magnets.

Save yoursel! £'s on these well selacted parcels. 6lbs net weight £4-00.
Brand new Wire-Wound Resistors 1.7 Watts Good selection 100 tor £1,

Auortod Computev P?q’osllT These panels are exceptionally good value and

, Stacks of Dlodel. plus Trim Pots,

fude a few 1.C.'s. 10 panels for £1.

p. & p. 27p.

3 to 200kHz 58p.

Mullard Ferrite Cores LA3 100 to S00kHz 50p, LA4 10 to 30kHz 7Sp. LA 2100

Mullard Electrolytic Capacitors, C432 4500uF, 25V 35p.
Plerse include 10% V.A.T. to total cost of goods.
MAIL ORDER ONLY

XEROZA RADIO

1 EAST STREET, BISHOPS TAWTON, DEVON




When a large capacitor is in circuit, however, it
takes longer to charge from the current passing
through Trl. Nevertheless, the time for which the
waveform at pin 4 is in its low voltage state is a
very small fraction of the total operating time.

The operation of the rising ramp generator, when
$2 is in position 3, is rather similar. When the out-
put at pin 4 is in its low voltage state, the zener
diode D2 passes little current and Tr2 remains cut
off. During this time the ramp waveform at pin 3
is rising.

When the voltage at pin 4 switches to its upper
level, however, the zener diode conducts and Tr2
receives a positive bias at its base. This NPN tran-
sistor therefore conducts and rapidly discharges the
capacitor selected by Slb. The potential at pin 3
therefore returns quickly to its lowest level and the
ramp commences to rise again.

The output from pin 4 consists of short positive
pulses which occur each time the ramp at pin 3 re-
turns to its lowest level.

The rising ramp generator was found to give a
poor waveform on the 1MHz range. However, the
rising and falling ramp generators both operated
satisfactorily on the other ranges and also at very
low frequencies. The writer tried them at frequen-
cies down to about 0-01Hz and at such frequencies
the waveform takes a fraction of a second to return
at the end of each ramp.

When either of the ramp generators is employed,
the one half of the triangular waveform is eliminated.
The frequency of oscillation of the 566 is therefore
approximately doubled when S2 is in position 2 or 3.
Constructors who intend to use the unit mainly for
ramp waveform generation may wish to calibrate
the unit so that the ramp frequency can be read
directly from the Helipot dial. The dial reading must
then be halved to obtain the frequency of the tri-
angular or square wave.

APPLICATIONS

The fundamental frequencies from the waveform
generator can be used to test the functioning of
audio amplifiers; they also cover the long wave band
and the low frequency end of the medium wave
band. In addition, the outputs contain harmonics
(mainly odd harmonics) which can be used to test
the functioning of radio receivers throughout the
medium wave band and also at somewhat higher
frequencies.

Both the triangular waves and the ramp wave-
forms are very suitable for the detection of cross-
over distortion in audio amplifiers, since these wave-
forms are essentially linear. If the triangular wave
output is fed to the input of an audio amplifier
which introduces cross-over distortion in its output
stage, the type of waveform shown in Fig. 7a is
obtained. The values of the resistors in the audio
amplifier which control the quiescent current in the
output stage may be altered so as to increase this
current slightly; the cross-over distortion should
disappear when the quiescent current is sufficient.

It is easier to detect cross-over distortion when
using the triangular or ramp waveforms than when
the more conventional sine wave is employed. A
frequency in the mid-audio region is ideal for this
test (perhaps 1kHz). The linearity of the waveform
on the oscilloscope screen may be measured by
placing a straight edge along the tips of the wave-
form.

Cross over

(a) distortion

(b)

(c) ’@

Fig. 7a-b-c : Waveforms at the output of an audio amplifier using input
signals from the waveform generator.

The square wave output is also very useful for
testing audio amplifiers. At fairly high frequencies
one may examine the output from an amplifier for
ringing of the type shown in Fig. 7b. Ideally there
should be no overshoot or ringing. An audio ampli-
fier which can faithfully reproduce a square wave
at a frequency of about 10kHz must have a good
frequency response in the high audio frequency
region since square waves contain many harmonics
and will be reproduced satisfactorily only if the
amplifier has a fairly level response at frequencies
of up to at least three times the fundamental fre-
quency of the square wave.

If an audio amplifier has only a moderately good
high frequency response, the corners of the output
waveform will be rounded off at 10kHz, as shown
in Fig. 7c. An approximate value for the frequency
response of the amplifier may be obtained by esti-
mating the time taken for the output waveform
from the amplifier to rise from 10% to 90% of its
final value. The maximum frequency at which the
response is reasonably constant is of the order of
1/(3 x the rise time). if the rise time of a square
wave is very short, one sees only the lines at the
top and bottom of the oscilloscope display, the rising
and falling parts of the waveform being so short
that they are barely visible.

One can also use the square wave output from
the 566 unit to examine the low frequency response
of audio amplifiers. As one reduces the frequency
of the square wave, the upper and lower parts of
the output waveform do not remain horizontal, but
develop a definite slope. At very low frequencies, a
differentiated waveform will be obtained. The input
of the oscilloscope marked ‘DC’ should be used for
these low frequency tests, since the 'AC’ input is
connected to a series capacitor inside the oscillo-
scope which may distort the waveform. ’ .

In the audio amplifier tests discussed above, it
has been assumed that the amplifier under test has
a volume control at its input which can be adjusted
to provide the required signal output level. At high
levels it will be necessary to include a series canaci-
tor in the input circuit to block the steady voltage
at the 566 outputs. In this case care should be taken
to ensure that the coupling time constant is adequate
for the lowest frequency to be employed. B
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DRY BATTERY
GCHARGER

R.A.Butterworth

OST of us either make or buy a mains supply
unit to operate our battery tape recorders,

receivers etc., when used at home to save
the cost of dry batteries. However batteries are still
needed around the home and unfortunately they
seem to cost more each time. One could of course
use rechargeable cells but they are expensive and
need a rather special charging unit which is also ex-
pensive.

If we could get a few more hours out of our dry
battery we could cut our costs considerably, even
one more ‘run’ would be equivalent to cutting the
cost by a half. With the charging units described
here two, three or more ‘lives’ can be given to a set
of batteries, perhaps not quite as long a period of
operation as the first but certainly for periods long
enough to make the building of a charger show an
economical return for the effort involved.

The idea of reforming dry cells is by no means
new. Investigation of the possibilities were made as
long ago as the early 1950’s with encouraging re-
sults. With modern methods of manufacture and
materials, the life of the primary cell can be con-
siderably extended if a few basic rules are born in
mind. These are:

I The battery must be charged before its voltage
(on load) drops from 1:5V to below 1V.

2 It must be put on charge as soon as possible after
being removed from service and put into service
as soon as possible after re-charge.

3 It is not economical to charge a single unit, a
1-5V ‘pen light’ HP7 for example. Therefore it is
better to have one set of batteries in service and
another on charge.

4 The charging rate should be adjusted to distribute
the charge, in other words avoid heating up the
cell by charging at too high a current.

5 If there is the slightest suspicion of battery leak-
age throw them away or you will have a horrible
mess to clear up.

The cylindrical types like the U2, Ull and HP7,
respond much better than the layer batteries, such
as the PP3. The use/charge cycle is less than half
that of the cylindrical types. The table gives details
for popular zinc-carbon types which have responded
successfully to several use/charge cycles with the
equipment shown.

Battery holders

Standard battery holders can be used to hold the
cells whilst charging in blocks of 2, 4, or 6. From
experience it would appear that, after setting at the
current shown, if after the first couple of hours there
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is no drop in the charging current, then discard the
battery as the electrolyte has probably dried out.
If the batteries get appreciably warm or show signs
of leaking throw them out. Different sets of batteries
have given a different number of cycles. This, the
author believes, is due to ‘freshness’ of the unit cells
when first purchased; in other words how long they
had been on the shelf in store.

DRY BATTERY CHARGING

i Charging | Approx. J
Battery Use No. of | Current hours | No.o
Cells i mA of cycles
| Min. | Max.| charging
u2 Torches, ‘|'2 | 150 300 5 3
Hand lamps | 4 !
Radios 6 |
ur | Small iz 4]
Torches, for2 100 | 150 4 4
Radios 4
U1t Cassette “
Tape 4 100 | 250 5 4
Recorders

In the circuits shown in Figs. 1 and 2 it will be
noted that very little smoothing of the d.c. output has
been incorporated. This is deliberate; investigation
has shown that it is advantageous to have a little
a.c. present. This “dirty d.c.” appears to shake up the
electrolyte and therefore assists in the reforming.

200N

Bell
transtormer
+ve

Fig. 1: Circuit
shows a simple
charging unit.

To batteries

See text

—continued on page 1061



MAPLIN ELECTRONIC SUPPLIES

LAR(:I&
QM \LL

PROJECTS DESERVE A @m‘tutwn

PROFESSIONAL QUALITY INSTRU-

MENT CASE—4 MODELS ’

Model 120 all aluminium two parr
construction. Top and sides. blur

Model 120

bhammer finish, fron*, rcar and |

base: white. Others' illd steel & g
three part construction.
Top, bhase, sides and detachable = S

rear panel, blue hammer. Detach- o

ahle aluminium front panel finished 1 white

Dimensions In inches Model 320
Model A H D Price
120 8 24 6 £1-85
“20 8 8 3 2285
221 8 [ 6 £2-80
320 12 25:00

8
Chassis for model 320 2175 extra
Please send s.a.e. for free lllustrated leaflet.

ORGAN BUILDERS

MES announce the very latest development !n organ

circuitry.

THE DMO2
13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencics from C8 to C9. ¢ Each frequency
digitally derived from a SINGLE h.f. master oscillator.
% Initial tuning for the WUHOLE ORGAN: ONE

¥ SAME
‘DAY
SERSVICE

MAPLIN: Projected aite of London's third alrport.

TRANSISTORS, DIODES & IC's.

S8IMPLE ADJUSTMENT. % Relative tuning NEVER a
DRIFTS ! s External control allows jnstant tune-up ‘tg};g ggg igp g:g? Zg
to other musicians. ¢ Outputs will directly drive most -.\(‘11:6 17 38; l"\‘QN &
types of dividers including the SAJ110. % And each | py 49 Fv s 20p 13\‘4148 &p
output can aiso be used as a direct tone source. % Vari- | A pygye 89p | 20p | 184001 ép
able DEPTH AND RATE tremulant optlonal extra. | golo7 10p 28p 1N 4002 6ip
% Gold-plated plug-in edge connexjon. - Complete | gC1o8 10p ! 24p l:\'4003 7
fibre glass board (including tremulant if required) ONLY | peloo 10p 25p IN$004 7D
3-7ln. x 4-5in. J Very low power consumption. BC147 10p ‘ 45p | 1IN4$005 8p
% EXTREMELY ECONOMICAL % B8.a.e. pleasc | BC148 10p | 33p | 1N4008 8ip
PRICE. % Ready bullt, tested for full technijcal | BC149 12p 25p 1N4007 8p
and fully guaranteed. detalls BC168 13p 10p w005 30p
DMO2T (with tremulant) ONLY , BC189C }29 10p WO4 33p
-25. Trade enquiries BC182L Op 10p 741C 8-pin
DMO?2 (without trenulant) £12-25. welcome. BC204 14p 18p D.I.L. . 36p
8AJ110 7-stage frequency divider in ome 14 pin DIL | BC209C My 49p | 741C 14-pin
package. Sinc or square wave input allows operation | BD13L 45p | 24p DIL. Sp
from almost any type of master oscillator jncluding the %gigi/q 515-;0 BY127 lg: D’gil;;inswke“%p
DMO? (when 97 notes are avajlable). Bquare wave BD135 36p ] BY164 49p 14.pin 15y

outputs may be modified to saw-tooth by the addition
of & few components. 8AJ110: £2-83 each OR special
price for pack of 12: £25-00. S.a.e. please for data sheet.

Sec our catalogue for our full range of transistors. 74 series
1.C.’s hridges etc.

PLUGS AND SOCKETS
WE KNOW YOU NEED
8ub-miniature !
Axial lead electrolytic / ’ ThIeTl.FA 1974 Catalogue
M{d V Price M{d V Price J % is STACKED with dozens
1 63 6p 68 36p S \ ﬁ of tempting new lines.
1:563 6p 68 16 6p BRIMMING OVER with
2263 8p 68 63 10p a >, ¢clear lllustrations
3363 6p 100 4 6p Ml V  Price ";— —( 7/ and detajled data.
S3% & i 2 o 40 10" 100 ' I & 16 nvsn Ta0
-8 40 6p 5 8p 47 p 3 / \ag
6863 6p 100 30 8p 470 25 12p h o { | ;ocggiH You
10 25 6p 100 6@ 12p 470 49 18p { ) You'll be ilPBESSED
10 63 @p 150 536p 680 43 10p | pIx PLUGS MAINS R88 8 way chassis Std. " stereo plug | | { with our POST FREE
15 16 6p 150 18 8p 080 16 120 |9 pin (1 at) 8p P360 3 pin 1-5A socket 52p Plastic 18p ordering system, EX.
15 40 6p 130 25 8p 680 25 18p pin 9p chassis plug with Screened 25p CITED by our BIG
15 63 6p 160 40 10p 680 40 22| g "nin, 8 pin A line socket. Per PH O’Pen mono socket VALUE discount vouch-
22 10 @ 150 6312 1000 4 109 (1805 5 pin B pair %4p oRo s Lops " Moulded L heEh pouet
22 25 6p 220 4 8p 1000 10 12p|(ag0°), 6 pin 10p SA 2190 3 pin 5A Plug p “:d P mono socket " with UNBEATABLE speed of
22 63 @p 220 10 €ép 1000 16 18p chassls plug  17p LIUE screene 29 2 break contacts service. Take the first
33 636p ‘-’;-’0 16 8p 1006 23 22p SA 1862 Line socket Chassis socket  4p 195 yioulded atereo step towarda real service
33 18 & 230 25 10p 1500 G3 129 DIN Sackets for above 19p socket §” with 3 NOW! 8end ONLY 25p
33 40 6p 220 4012p 1500 10 18p 9 pin 6p JACK break contacts 18p; for our beautifully
47 4 @p 220 6318p 1600 16 22| 3 pin, 4 pin, 5 pin McMURDO 8td. §” wmono plug 3-3mm. plug plastic produced catalogue and
:Z },g g: g;g 1‘0‘ gg ;?,gg 13'3 ;gg A (LBO"). 5 pin B RP8 8 way chaassis gluucd };p 8p; screcned 1lp; leave the rest to us!
P2 22 e open
50 o 330 1610p 3300 63 ggp| 240 6 P 7o vlug 369 Baresge p1gpen-socket T8y-
47 63 68p 330 63 22p 4700 4 22p
POTENTIOMETERS KNOBS All §” shatt. Grub screw fixing
OMNI UM N N R, . - Diameter shown in hrackets
GAT HERUM otary miniature carbon track }" spindle
Single gang Lin or Log
PP3, 6 etc. battery clip dual min. 9 5k, 10k, 26k, 50k, 100k, 250k, i
500k, 1M, 2M (and 1k Lin) 12p e
PPI1, 9 etc. hattery clip separate per pair 8p. c

Pair crocodile clips 1 red, 1 black Insulated
aleeve, ki)

Solder Multjcore 22swg 10 metres 20p
Sillconc grease in speclal dispenser 20ml. 43p
Dual gan, 8ingle gang with DP aswitch
Red ncon 240V panel mounting 25p | (Stereo) without 250V 2A Log or Lin 5k to
awitch Log or Lin 2N
Lacing Cord Strong rayon cored PVC |5k to 9M as 83 above 3p
25m. 43p | above 38p. B
. . o PRESETS
Panel {use holders 20mm 20p; 1}” 30p : Sub-miniature 0-1%
Transformers Vert or Horiz
LT700 min. oulput transformer Prl. 1-2k Q 100, 250, 600, 1k,
8cc. 5 £1200mW 35p 2-6k, 5k, 10k, 25k,
50k, 100k, 250k,
Suh-min. Mains Transformer 500k, 1M 6p
60°6V 100mA 959 | wirewound 10% 1% §” spindle 10, 50, 100R 84p; 260, 500, 1k, bk
12.0-12V BOmA 95p | 83p; 10k, 879. 25k 40p; 50k Mp
Size:Both approx. 30 x 27 « dymm.
Min. Mains Transformer (8ize: 48 x 31 x
38mm) 0-12V 250maA, 0-12V 250mA  £1-35
Mains tranaformer MT3AT
Prl. 200-220-240V, Sec. 12:15-20.24-30V 2A Carbon Film W 5% 1Q to 1M; 10% 1-2M to 10M EI12 1p
2248 | Carbon Film W 5% 1Q to 100; 10% 1-2M to 10M El12 1p
Carbon Film §W 5% 110 to 910k E12 & E24 1p
Mains Tran-(onner MT206AT . Carbon Film 1W 5% 10§} to 10M El 3p
Pri. 200-220-240V, R8ec. 0-15-20V 1A, | Metal Oxide §W 2% 100Q to 1M El2 & E24 4p
0-15-20V 1A £3-10 | Wirewound 2fW 10"’ 0:220hms to 0-$7ohms E12 10p
Wirewound 2§V 3% lohm to 270chms E12 10p

Also tn stock : Wide range of brass and nylon
nuts, boits and washers + solder tage,
shakeproof washers etc.

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 81, 62, 75, 91 and decades

K30/1 K30/3 K30/2 BKI12 32mm K30/6 (32mm)
(13mm) (17mm) (13mm) long, black 41p
24p 22p 28p pointer with

white stripe 8p

F18 (26mm) F12 (33mm)
with number- £1p

ed skirt £lp

’ )IK50 (34mm)

CK4 (36mm)
l44p

SWITCHES

Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 8 way;
3 pole 2 to 4 way; 4 pole 2 or 3 way, each 24p.
Mains rotary DPDT 250V 2A 20p.

ﬁm Push to make 8lide
non-locking Minlature
12p 9p
Sub-miniature toggle DPDT
T le"50V15A (12 x 125 x limm excl.
ORg toggle) 250V 3A 61
with ONJOFF g2 ’
plate 25p.

Please add 109,
to the final total.

VAT

Post & packing FREE in U.K.

(10p handling charge on orders under 50p.)

Ovrders and enquiries for'catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. PHONE SOUTHEND (0702) 44101
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(YOU AIN'T HEARD
NOTHIN’ YET !!

. . . until you tune in to stereo
perfection with ‘Varicap’

0. f.m, Size approx.
varicap stereo tuner 81" x 24" x 6}

This elegant and practical stereo tuner features push button
‘spot-on‘ tuning with up to five simiple pre-set stations (no difficult
tuning dial and drive cord). It's easy 'no problem' construction
requires only a few simple setting adjustments with a 0,C. Volt-
meter. It incorporates NEW pre-set modules for R.F. and L.F.
circuits, this eliminates the need for the usually difficult circuit
alignment.

All this, coupled with the latest Motorola high efliciency, Inte.
grated Circuit ‘phase lock loop' stereo decoder and automatic
stereo lamp indicator, ensures perfect stereo reception,

The ‘Varicap' is, in our opinion, THE most easily constructed
stereo tuner available which will achieve professional results.
The kit comprises Fibre glass P.C. board, elegant slimline teak
veneer cabinet, brushed aluminium front panel, push buttons,
instructions, in {act everything you need.

We also supply any of these kit components as separate items

Total kit price ONLY £28-50 (inclusive of VAT
and postage).

IDEAL FOR USE WITH THE ‘TEXAN',
'‘GEMINI’ OR ANY OTHER GOOD QUALITY
STEREO AMPLIFIER.

PARTS FOR PRACTICAL WIRELESS PROJECTS:

After many requests, Electro Spares are supplying lists of com-
ponents for ALL projects featured in 'Practical Wireless' from
July 1973 issue onwards. We regret that we cannot supply lists
for projects published before this date.

All you have to do is send us a stamped addressed envelope, not
less than 9” x 4%, stating which project is of interest to you. We
will then forward you an individually priced list of the components
required, there is, of course, no necessity to purchase a full kit,
you may purchase only the parts you require at any one given time.
We believe this method of 'one source’ buying can save you time
and postage—AND THAT MEANS MONEY !!

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES
ARE NEW, BRANDED PRODUCTS OF REPUTABLE
MANUFACTURERS AND THEREFORE CARRY THE
MAKERS FULL GUARANTEE.

*P.E.’ ‘GEMINI' STEREO AMPLIFIER

The *Gemini’ is a quality hi-fi stereo amplhifier for the home cons-
tructor, featuring a genuine 30 walt R.M.S. per channei output
into B ohms. Total harmonic distortion o 0-02% and a frequency
response (-3dB) 20Hz - 100kHz, at ail power levels,

We are continuing to supply ¢ ts for this fabul

fier, which is now recognised as practically THE ulllmale ln
High-Fidelity,

We know no better unit for the home constructor—hundreds have
been supplied throughout the world.

Efectro Spares have available a booklet containing full speci-
fication, complete constructional information. wiring diagrams
and fault finding guide etc.

The price is 55p + 4p postage, along with which we will send
you our new LOW PRICE LIST. Price list available separately on
receipt of a large S.AE,

Our new Mail Order department address is set below. We aim for
quick. efficient service—or why not pay us a call, we make all
enthusiasts welcome and there are no parking problems.

PLUGS & LEADS
Plugs
Pack 107 5 pln Din
Pack 108 3 pin Din
Pack 135 §" Jack 27p
Pack 130 {" Jack Stereo S50p
Pack 103 Loudspeaker Plug I17p
Pack 100 Phono Plug Tp
Pack 230 3 pin Socket 25p
Pack 236 5 pin Socket 33p
Pack 234 Loudspeaker
Socket 33p
Ready-made Leads
3 pin to 3 pin Din 70p
3 pin to open end 55p
S pin to 5 pin Din 90p
5 pin to open end 70p
S pin to 4 phono plugs £1-00
Speaker lead Din to spade
f2fe 40p
Extension [ead Din plug to
socket |2ft. 0p
All leads approx. 6ft. in length

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

(8rush & Roller) 15p
CASSETTE TAPES
Audio- Ma;neu: C60

Qty 3

Price|£1 - 00[(! 90[(3 20|£6 30
Cassecee Caddy £1 -

Cassette Head Cleaner 35p

ZONAL ILFORD TAPE

5" Standard 600ft

53" Standard $00ft

7" (Plain boxed) 1200ft

7" (Westminster Boxed)
£l

18001t
7" Reel of Leader Tape
{Blue or green) 75p

HEADPHONES

£12-50

DIAMOND STYLI

8TA: 9TA; 9TAHC: GP9I;
ST4; ST9; EV26; GC8.All at 80p
each.

Double Diamond £1.25
Diamond suitable for Orbit
NM22; G800; M3D £2-25 each

CARTRIDGES

Goldring G800 £6-00
Orbit NM22 £4-00
Shure 75/6 £6-00
Sonotone 9TAHC (Dia) £2-00
Sonotone 8T4A (Dia) £1-50
Ronnette 105 (Dia) £1-25

All prices include VAT and
postage

£6-50
Beyer DT48S -00

MICROPHONES

AKG D109 £11-50

AKG D202EI

AKG DI90C <00

AKG DI0E

AKG D224

Sennheisser MD2I1IN

Sennheisser MD4I13N

Sony ECM50O 3

Audio RMS7F Radio Mike
£210-

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

£8-20
£4-50

J. J. Francis (wood ereen) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 ORS

Telephone; Matchmg 416

E 1
SPARE

288 ECCLESALL ROAD
SHEFFIELD S11 8PE
Tel. (0742) 668888

'‘The Component Centre of the North’
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NOW! A FAST EASY WAY
TO LEARN BASIG RADIO
& ELEGCTRONIGS

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how' —like reading circuits,
assembling standard components, experimenting, building—quickly
and without effort, and enjoy every moment. B.L.LE.T.'s simplified
HOME STUDY method and the remarkable TECHNATRON
Self-Build Outfit take the mystery out of the subject, making

learning easy and interesting.

Practical Radio and Electronics [J
{Technatron)

Radio and Television
General Radio and

T.V. En;me:rlng

Radio servicing, maintenance
and repatrs

Colour T,V.

Practical T.V.

Electronic Engineering
Television Maintenance and
Servicing

@]

0CO3 O

@]

Radio Amateurs

City and Guilds Radio and
T.V. Electronics Mech.
City and Guilds Electrical
Engineering Practise

Gen. Electrical Engineering
Society of Engineers

(Elec. Eng.)

C. & G. Elec, Tech.—Primary
Electrical Installations and
Wiring

000 oo oo

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
DEPT. BPW 70, ALDE%MASTON COURT, READING
RG7 4PF

POST THIS COUPON FOR FREE BOOK

27 | BPW 70

SUBIECT OF INTEREST ......iiivviininninsnsssnnnnnsssnnsssssnnaes

BRITISH INSTITUTE OF ENGINEERING TECHN LOGY




Charger units

Fig. 1 shows a simple unit which can be easily put
together and used to try out the idea. A good quality
bell transformer, BY100 diode, m.e.s. lamps, lamp
holder and a 220Q 1W resistor and you are in
business. The writer found this unit successful but it
lacked flexibility. If the bell transformer shown in
Fig. 1 has various outputs then the number of cells
to be charged can be varied and by changing the
lamp the charging current can be varied within
limits.

Fig. 2 is a more elaborate unit and in the author’s
case serves two purposes; A dry battery charger
and mains unit for various equipment used in the
shack. Should additional smoothing be required then
it is a simple matter to add this. It is advisable to
install the meter permanently so that the charging
current can be monitored. A d.p.d.t. switch with a
suitable shunt series resistor would enable both
voltage and the current to be monitored. Diode D6
provides for reversal protection and prevents the
battery discharging through the 470} resistor.

Zinc-carbon batteries are very amenable to re-
charging.

R1 05
10 WN4001
I
I
[}
1
|
250v |
ac
]
[}
H 7t DI1-D4
-0 IN40O1
ci
soqn-r——F

D6 IN914

Fig. 2: A more elaborale design.

* components list (Fig. 2)

R1 100 4W

R2 470Q 1W :
VR1 5000 3 W linear wirewound

c1 500uF 20V

Cc2 2uF 20V

Tr1 0OC36, OC28 or similar rating

T Mains transformer 12:5V 1A secondary
D1-D4 1N4001 diodes

D5 1N4001 diode

D6 1N914 diode (see text)

M1 Meter 300mA f.s.d.

S1 Double-pole onjoft toggle switch
LP1 3:5V or 6:5V 0-1/0-2A (Fig. 1)

'NEXT MONTH

An Automatic Battery Charger for 12 volt car
batteries.

IN THE
MARCH ISSUE

ASSEMBLING A MODULAR COLOUR SET

There are various ways of going about building
a.colour receiver. One approach is to make use
where possible of manufacturers' surplus units.
David Robinson describes the set he built on
this basis and how the various problems of
interfacing different units not originally intended
for use together were overcome. '

LOG-PERIODIC SET-TOP AERIAL

A simple log-periodic set-top aerial can be made
using printed circuit board. Full constructional
details will be provided.

TV SET SAFETY

With the introduction of the BEAB television
receiver testing system and BS415:1972 there
has been a tightening up in safety requirements.
It is essential that anyone handling TV sets
should be aware of what is involved, A detailed
account starts next month.

FAULT FINDING

John Law looks at the power supply and line
timebase circuits used in BRC 18in. dual-
standard portable models. These make excellent
second sets.

'PHASEIN COLOURTV

The phase of the chrominance signal indicates
the colour being transmitted: phase is thus the
key to colour television. A special article next
month describes the basic technique and PAL
signal processing, paying particular attention to
practical points that are not always made clear.

PLUS ALL THE REGULAR FEATURES

Details of the March issue are subject fo the
current national situation at the time of going to

press.
i—-—-—---——-—-—--—---—-----i
]
] i
I TO e e "
: (Name of Newsagent)
]
I
| Please reserve [ deliver the MARCH issue of :
I TELEVISION (25p) and continue every month until
I further notice. I
I
]
: NAME .oiveiiiereerneereeseesrnesseessesssasssmssnsssnsssnssnssnns i
I
RPN LTS O — 1
- i
| i
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PRODUCTION

LINES

JOSTY KITS

Our Advertisement Manager has
asked me to point out that Swanley
Electronics will not be supplying
“Josty” kits as per their December
advertisement.

HEATHKIT CATALOGUE

The latest catalogue from Heath
(Gloucester) Limited contains details
of the company's kits and some new
models featured for the first time
include the GR-990 12in. Black and
White Television kit for either 12V
or mains operation; the GD-39 Home
Intrusion Alarm, disguised as an
unobtrusive book — an ultrasonic
burglar alarm/surveillance system;
the CR-1008 a.m. Radio and the
CM - 1045 Small Engine Tune - up
Meter.

Also included are the 10-104 Solid
State 15MHz Oscilloscope; [B-1103
180MHz Frequency Counter; the
GC-1005 Electronic Digital Clock
which incorporates a ‘snooze’ alarm;
the CR9502 Push-Button a.m. Car
Radio and the 1C-2108 Desk Top
Electronic Calculator.

Readers may obtain their free
catalogue by writing to Heath
(Gloucester) Limited, Bristol Road,
Gloucester, GL2 6EE.

e e
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colin riches

SCREW DRIVING BOON

Thunder Screw Anchors Ltd.
announce an addition to their range
of screwdrivers by the introduction
of four screwholding screwdrivers.
Two are suitable for slotted head
screws and two for recessed head
screws, their dimensions being 8%in.
and 9%in. overall length, 3/16in. and
{in. blade diameter respectively. The
screw is firmly held at the tip of the
screwdriver by sliding the spring-
loaded shank over the head of the
screw, (see picture) leaving one hand
tree to hold the article to be fixed.
It is possible to fix screws or bolts
in the most difficult of places, where
to hold a screw in the hand might
normally be impossible.

Prices, excluding V.A.T. are 20372
and 20376 69p each, 20374 and 20378
79p each.

We understand that due to the
shortage in the foreign plastics
industry, supplies of these screw-
drivers may be subjected to extended
delay. However, this firm does have
some further useful and novel tools
that would be of interest to readers.
Supplies are through retail outlets.
Thunder Screw Anchors Ltd., Victoria
Way, Burgess Hill, Sussex, RH15 9NF.

MICROELECTRONICS

We apologise to Microelectronics for
being unable to include their adver-
tisement in the Feb. issue. If readers
refer to this month's issue, page
1028, they will see that the company
markets the Minicomp 100 Random
Number Selector. When the button

on the front panel is pressed, num-
bers are displayed at high speed on
a Nixietube read-out before a random
number is displayed—in effect a
miniature “ERNIE".

The circuit includes 6 TTL logic
i.c.'s and three transistors and the
manufacturers say that typical appli-
cations include number selection for
dice, roulette, bingo etc. Price of the
Minicomp 100 kit is £42:50. A fully
assembled version is available at
£45-00.—Microelectronics, 51 Mexfield
Road, Llondon, SW15 2RG. (Tel.
01-870 2368).

ONE-HAND DESOLDERER

When desoldering, have you ever
wished you had three hands? Well,
here is something that will brighten
your day!

Only one hand is required to
operate the Picard soldering/
desoldering iron. The whole body of
the tool forms a suction tube which
is pressed down towards the job
during heating and released to
produce suction.

The unit has a rating of 20W and
uses an 8V supply, a transformer
being available if required. For
desoldering, it reaches a temperature
of 340°C in four minutes. Only three
minutes’ heating is however required
for soldering. The heating element
is sealed with a ceramic insulating
paste which, by preventing burning
and corrosion, prolongs its life
quite considerably.

The bit is made of alloy steel and
molten solder is sucked through it
by the release of the spring-loaded
body. The faster the release, the
stronger the suction. The solder
collecting chamber is easy to clean
out while the bit is still warm.

A soldering stand is supplied

with every tool and the price of the
complete unit is £6-49. Henry Picard
& Frere Limited, 357/359 Kennington
Lane, London, S.E.11.




SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
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hl Telephone
Corner

COMPLETE
TELEPHONES

Normal Househo!d Type

EX. G.P.O. 0““£|'05p rs::acn
 TELEPHONE DIALS

Standard Post Office type. Guaranteed in

working order.
Only 27 ]/2 P PosT&PACKING 165
I

Tested and ..
Guaranteed
Paks

B79 IN4007 Sil. Rec. diodes.
1,000 PIV lamp plastic ssp

B8 Reed Switches, 171 "
lo 4" dia. nlah g:oed gng ssp

A
T

Exactly as internal telephone systems still in
everyday use where automatic internal ex-
changes have not yet taken over. Avallable in
S, 10 or 15 ways. Complete with circuits and
instructions. Necessary 24 pair cable 22p per
yard. Price of cach Instrument is independant
of the number of ways.

£2.75 ».38%p

Cable can be sent by Parcel Post. Post and
Packing per S0 yds. 73ip.

Exunllon Tclophonn. Mip cach. p.p 274p.
£1-37% for 2. P.&P. 55p.

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

A Cross Hatch ,
Generator £3-85 Jais

A complete kit of parts Including Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horlzontal lines.
Integrated Circuit design for easy construction
and reliabllity. A projectin the Sept. ‘72 edition
of Television.

N

\

Thesc are 40W and 30W Sllicon Plastic Power
Transistors of the very latest deslgn, avallable
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully in quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.
Range 1. VCE. Min 15. HFE Min 15,

1-12 13-25  26-50
40 Watt 22p 20p 18p
90 Watt 26¢p 24ip 2p
Range 2. VCE. Min. 40. HFE Min 40

1-12 13-25  26-50
40 Watt 33 3p 29p
90 Watt 38yp 36ip 33p
Complementary pairs matched for gain at
3 amps. 11p oxtra per pair. Please state NPN
or PNP on order.

Per Instrumen

AT

IR

\\\\\\\\\\\\\\\\\\

N\

LM380 Audio 1.C. as featured in Practical
Wireless Dec. issue, complete with application
data £1-10p.

INTEGRATED CIRCUITS

DN

NN

type / &5 NP w'amnlock £ lar(t'le range of I.CsTal very com.
. petitive prices (from 11p each). These are al
899 Mixed Capacitors.
200 oo T SSP /// II::It:;’«.In our FREE Catalogue, seec coupon
counted by welght P&P1

He 250 Hixed Resistors. 55 TESTED & GUARANTEED

counted by weight P& P15p H63 4 2N3055 type NPN Sil. power ssp .

3 transistors. Below spec. devices
H3s Mixed Diodes, Germ,
100 I 55p Hé4 4 3819 N Channel FETs

N 1
Marked and Unmarked. liniplasticicase

HeSs 4 40361 Type NPN Sjl. transistors 55

H3s 30 Short lead Transistors, ss TO-5 can comp to H66 P
NPN Silicon Planar types P UNTESTED, UNMARKED

H39 6 Integrated Circuits. ssp

4 tr r

4 Gates BMC 962, 2 Flip HEs 4 A Tyme PP S e sisters 55p
Flops BMC 945 H67 | () 3819N Channel FETs [

Ha 2 Sil Power transistors 55 plastic case type P
comp pair BD13t/132 P

== Unmarked
llntested Paks

81 Germanium Transistors
PNP, AF qnd RF 55p

B66 |50 Germanium Dlodes ssp

Min. glass type

B34 loo Sliicon Diodes DO-7 ssp

glass equiv. to 0A200,
0A202

Bs6 |oo Sil. Diodes sub. min. SSP

IN914 and IN916 types
H16 Experimenters’ Pak of
'5 Integrated Clrcuits, Daja SSP
supplied
H20 BY126/7 Type Sllicon
20 Rectifiers 1 amp plastic. SSP
Mixed volts.

METRICATION CHARTS now avallable
This fantastically detailed converslon calcula-
tor carries thousands of classified references
between metric and Britlsh (and U.S.A))
measurements of length, area, volume, liquld
measure, welghts etc.

Pocket Size 15p Wali Chart 18p

LOW COST DUEL INLINE1.C. SOCKETS
14 pin type at 163p each | Now new low profile
16 pin type at 18p each J type

B8OOKS
We have a large selection of Reference and
Technical Books in stock. Details are In our
latest Catalogue. Send for it TODAY. using
lheA(‘:lgupon below. N.B. Books are void of
V.AS

2

S N £ D)
nver ],nnu nu Send for lists of publications

Transistors A
) 77
o Our famous P1Pak

We hold a very large range of fully markad,
tested and guaranteed transistors, power H H H i
transistors, dlodes and rectifiers at very is still 'ead'ng in value
Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at

competitive prices. Please send for free
ieast 30 recally high quallty factory marked

catalogue.
- Our very pOPUIar 4P transistors Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.

YPE "'A’ PNP Silicon alloy, TO-S can
YPE “'B'' PNP Sliicon, plastic encapsulation dentification Chart supplied to glve some
RF information on the Transistors.

YPE 'E** PNP Germanlum AF or
11p P & P on this Pak. 55
Please ask for Pak P.1.only JuJp
H34 |§ Power Transistors, PNP, ssp \

YPE "'F'* NPN Sllicon plastic encapsulation
Goren, O Shizan W//////////// 70,

YPE 'G* NPN silicon simllar ZTX 300 range
RELAYS FOR
VA%IgUPSJI;YPES I -I p
A )
U5 G Picase send me the FREE Bi-Pre-Pak Catalogue.

YPE "*H' PNP silicon similar ZTX 500 range
1 AT 4 NAME ..o /
- (¥

A

Make a rev counter

for your car

The 'TACHO BLOCK'. This encapsutated
block will turn any 0-1mA meter into a linear

and accurate rav. counter for any car with
normal coll ignition OVERSEAS ADD EXTRA FOR POSTAGE
pystem: £| |np each BUY THESE GOODS WITH ACCESS

= = — >
BI an mK LTD Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

P ook TELEPHONE : SOUTHEND (0702) 46344.

ALL PRICES INCLUDE 10% VAT

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 11p post and packing per order
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SAXON

Money saving high
performance audio equipment

DIRECT FROM OUR OWN FACTORY

Better built
Better performance
Better value

SAXON HI-FIPOWER AMPS FOR DOMESTIC
& COMMERCIAL USE

New Versions using 3A
'Plastic Power" Drlver
Transistors now available.

To meet demand. we have
Included a more powerlul
module in our well-
established and proven
ranga. All these power
ampliflers are carefully
assembled, tested and
guaranteed.

They offer superb value for
rellabllity and versatillty.

SA35

35 watts RMS, Usas 7
transistors and 7 diodes
Carr. paid.

S0 watts RMS. 7 tran-
sistors, 7 dlodes. Carr.
paid

£4°45

makes an Ideal uait in

SA50 £565
SA100 - e 2 £10°90

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

BRIEF SPEC. FOR ALL THREE MODULES

All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus nroo1 against over-dissipation and faulty Inductive
loads Inthe SA.1

Freq.response 15-40,000 Hz + 1dB

Distortion 0-2% at 1kHz

Loads 4to 16 ohms

Quiescent current 1SmA
olse Better than  75dB
Supply voltage SA35 45 volts

SAS50 45-65 volls
SA‘W 40-70 volts
“ x 4% x 17 (SA 100!
x 3% x1” (SA35/SA50)

Clrcuits, connecting Inllructlon and fication data are
free with all modules.

POWER SUPPLIES
FOR THE SA35, SAS0 AND SA100 POWER AMPS, ABOVE

PU.45 5" £4.90
PU.70 £1.75
PS.45 £3.50
MT.45 £2.85
MT.30 £3.50

PS.70 £4.90
MT.70 £4.90

ALL MODULES ARE BUILT ON GLASS FIBRE P.C. BOARD
AND SUPPLIED FULLY TESTED

and personal she

Slze

Unstabllised supply for
one or two SAS50 or
SAt00 Carr. 40p

Stabillsed module for
two SA35's or one SAS0
Carr. free

Transformer for above,
heavy duty Carr. 20p

Transformer for un-
stabitised supply com-
plete with rectifier di-
odes mounted Carr, 20p
Stabillsed supply mod-
vle lor one or two
SA100 Carr. free

Transtormer for PS70
Carr. 40p

SAXON ENTERTAINMENTS LTD., 327 Whitehorse

Telephone 01-684 6388
Hours 9.30 a.m.-5.30 p.m.

TRADE & EXPORT ENQUIRIES INVITED

SAXON P/A MIXER
CONTROL UNITS

In extra slimline easy-fit case

Using grouped palrs of inputs (high Z and
low Z Inputs) with individual bass, treble
and volume controls on each palr, plus master
controls. These low-nolse units will feed all
makes of amplifiers, making them ideal for
clubs, discos etc. Standard [ack sockets.
Compact design. In strong melal cases. Afl
unlts guaranteed for 3 years.

@ HIGH AND LOW
INPUTS

@ BASS/TREBLE/YOLUME ON EACH
PAIR

hRALIAY

OMdH

4 high Z, 4 low Z inputs, 4 uls
of controls, Case 10"13 x

alcantsis . £18-50

.?.:fﬁffs';.qfi'%‘:il‘é’f ' £27-50

Carr. pald.

IMPEDANCE

Channel gection modules. lor .
bullding your own: gain—16 x 5
(24dB). one

@ MASTER CONTROL ON OUTPUT i rone
CONTROL UNITS — Unbeatable for quahty & value

EXCITING NEW STEREO VERSION,
MK, 1l With Mic. over- O

ride and case (carr. 30p) 5
Mono (as shown)

For 9v battary operation. As stereo mode
less mlc. input .
Care. 205 £6°50 :
Two decks, and full headphone monitoring. The unitis mains operated and measures 17§ x3 ‘x4 deep
and ts finished with a smart white on black facla. The controls are: Left/Right deck fader, volume, bass,

treble. Headphone Selector and volume. Microphone volume, bass, treble, mains on/ofl,
COMPARABLE TOUNITS ATOVER TWICE THE PRICE.

AKG 120 WATT HEAVY DUTY MODULE

MICROPHONES Ruqqoddclas. A driver llkaqe DThlll mo<‘!ule witt r:m from all our mixers,
o etc., and most other makes. Dellvers 120 watts into an elght ohm load

ov'r’\:r:go':rr’:)‘;::ﬂ%r:mcuu‘:: and employs 4 TO3 can (115 watt) output transistors.

at speclal bargain price of

.160 wm vonlon

controls—18dB
V.

Module &
nower lunnly

SPECIFICATION

Power output 120 watts into 8 ohms
Freq.response 20-20,000 Hz + 2dB
Input sensitivity 200 mV Into 10K

£19.50.:-

Construction Flbreglass board
GENERAL PURPOSE Size 8¥ x 4" x 4% (5" with WP .
DYNAMIC MIC. Pro- supply) powolr
fessional quality. Special Low distortion parallel push-pull supply (Carr. 50p)

offer carr. paid

output stage.

SOUND AND LIGHT UNITS

Our popular 3 channel modei handles up to 3kW (3000 watts) of
lighting and incorporates versatile sound control arrangement to
enable professional standards to be achleved. Both units are
excellent examples of Saxon quality and value.

SINGLE CHANNEL UNIT

3 CHANNEL UNIT

Includes bass, middle and treble as we!l as master
controls, 2 amplifier sockets eliminate need for
split leads. Up to 3kW lighting load. Smartly

Operates from 5 to 100 watt amplifiers. Supplled
for bass note operation, is easlly adapted for
treble or mid-range at a cost of about Sp.

finished stecl case. Carr. 30p.

.75 Carr. pd. £7,50

COMPLETE
AMPLIFIERS CSE 100

The varsatile unit Is now available in a black vynide
case and 80 represents even better value than ever
delivering speech and music powers of up to 100
watts and continuous signal outputs of
70 watts. Two Individually controlled Inputs with
widarange bass and treble controls.

£34.90 carr. free
SAXON 100 £48-50 carr. free

WIth an RMS output of 120 watts speech and music,

100 watts continuous power, four Individually

contrelled FET input slages and wide range base

and trable controls, this amplifier has established

itself as a unit offering quality and rellabllity at low
. cost.

LOUDSPEAKERS British made bargains!!
12725 watt 8/15 ohms £6-95 carr. 30p 15 50 watt 8/15 ohm £14-50 carr. 50p.
127 40 wait 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

V.A.

Prices subject to altera-
tion without notice.
E. & O.E.

Please include S.A.E.
with written enquiries.

Please add 10% to total value of order
¢ (inc. carr.) for Value Added Tax.

d., W. Croydon, Surrey. CRO 2HS.

TERMS OF BUSINESS
Cash with order (C W O) For CO D please add 35p
r plewe

cxtra, €ash by regd les
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&30 cryst
HARMONIC C(ALIBRATOR

J. ANDREWS

application with radio amateurs and short

wave listeners. They fill a need for low cost
frequency measurement and now that the price of
transistors and integrated circuits is at an all time
low, may be constructed relatively cheaply, depend-
ing upon the source of components. The crystal, if
purchased new. should cost no more than £1-50-
£2-00.

The object was to design a unit which would
provide 1MHz, 100kHz, 10kHz markers at good
strength to at least 30MHz or higher. The calibrator
to be described will, when used with the average
receiver, provide strong frequency markers to above
30MHz and will give markers as high as 144MHz at
reduced level.

CRYSTAL calibrators have always found wide

OPERATION

The crystal oscillator runs at 1MHz and is based
on the Colpitts circuit. In the design, good stability
results in respect of both temperature variation and
variation of supply rail voltage. In order to maintain
this performance silver mica capacitors are specified
for C2 and C3. The crystal in the prototype required
about 40pF in series and this is made up by C1 plis
TC1. If necessary, C1 can be altered to suit different
crystals.

The output from the crystal oscillator is taken
from the collector of Trl. The waveform is roughly
a sine wave and in order to drive the dividers must

be squared. Tr2 acts as a buffer amplifier and is
biased into saturation on positive half cycles. This
gives a square wave output of five volts peak to
peak, which is used to drive the dividers.

The SN7490N (IC1-1C2) are TTL logic binary
dividers and contain two gates and four bistables.
They are used in this circuit to divide the 1MHz
square wave by a factor of ten, giving in the first
case 100kHz and in the second 10kHz. The output
is a square wave of five volts (approx.).

The three outputs, one from each divider and the
1MHz waveform from Tr2 buffer are selected by Sl
and are used to drive 1C3 and Tr3. These stages
form the harmonic generator.

HARMONIC GENERATOR

From a pulse rising at an infinite rate an infinite
frequency spectrum could be derived, and if the
pulse were to be repetitive at some frequency, say
1MHz, then the spectrum would be related to the
repetition rate of the pulse. However after the rise
the pulse amplitude must decay again in time for
next transition. If the decay is fast and at half the
pulse repetition time then obviously a square wave
would result. This could be shown to contain, in a
pure case only, odd harmonics of the basic repetition
rate. Now if she decay point were to be shifted from
the half repetition rate time, then the even harmonic
content would become apparent. Therefore in
generating both odd and even harmonics of a fre-

(axons) O
+5vV
4?3 Select
1 L range
R2 1MHz
36k 4 1 S1
5000pF
R8 68
Crystal
‘—| l 1 = = -
I | ouF  Output
Tr2
TC1 BC108 - I-Aé\;v—o
3-30pF = g = see text
R1 1 (= -]
10k INO14 - H §go
& 1 | R3 ot L= == =N
T Teoer Sl 11 IC2 1C3 Vo
SN7490N SN7490N SN74121N -F) I o

Fig. 1: Circuit of the calibrator
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Fig. 2: Veroboard layout for the i.c. crystal harmonic calibrator
—continued on page 1069



electronics
really
m Mastered

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

|

no previous knowledge
no unnecessary theory
no ‘“‘maths”

BUILD, SEE AND LEARN

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

T

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

dp ol

A

as used currently in the
various fields of electronics.

electronics.
) )
1 3/ CARRY OUT valve experiments, transistor experiments
OVER amplifiers, oscillators, signal tracer, pho-

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple

| @O0 EXPERIMENTS

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method—no maths, and
a minimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all

4 CIRCUITS & S.EE qu g]eerCizi'nsgm;‘:tl)ec:g:rnet:r Yine delgy circhiit types of electronic equipment, radio and TV
;' THEY WORK, including : ' receivers, etc.
-. ~» - . - *l L [

= . — - » #

] POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, |
I t P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: l
I OI’ we do not employ represenialives

! BROCHURE  name BLOCK CAPS ,
I or write if you prefer mot to cut page ADDRESS PLEASE wuse

-

special free gift also to all our students




Sine and Square Wave Osc. Kit Type 700
General purpose A.F. test osc. covering range sine and
square 10¢/s to 100Kc in 4 decade ranges, features include
stabilised amplitude sine and sq. low o/p impedance,
L.E.D. on indicator, both O/Ps fully variable and available
simultaneously, fast sq wave rise time, all parts supplied
and no special equipment required for construction and
calibration, leafiet available on request. Requires PP9
batt. or 9v supply not supplied. Available in kit form only.
Price £16-20

Scope American Service Type TS.34
Portable general purpose scope uses 2”7 tube with magni-
fler single beam, uses 11 valves, Y amp 10c/s to 2 Mc/s,
T.B. 20 Usec to 100 Mil/Sec, as fine and coarse Y atten,
supplied with leads in transit container, also copy of
service manual, tested. Note these are for 115v 50c/s but
are supplied with a 240/110 Auto trans. Few only.
Price £23-65

Signal Generators

Marconi type TF144G covers range 85Kc to 25Mc/s in
8 bands. O/P 1 Uv to 1 volt, fitted O/P meter to read RF
and Modulation, supplied tested with circ and Inst book,
for 200/250v mains., Note supplied less R.F. connecting
lead {(mains lead supplied). Price £19-25

Variable O/P DC P.U.

O/P variable from 0 to 26v DC smoothed at up to 3 amps
uses silicon rect and variac, supplied with circ. Note for
use on 115v 50c/s supplied with 240/115v Auto trans,
American surplus. Price £7-70

V.H.F. Test OSC Type 210
Test osc covers range 20 to 88Mc/s in 4 bands, also as noise
generator, 2 Mc/s xtal check, var pulse mod. complete in
case with chart, Req 250v HT and 6-3v to operate.

Price £5-50
Batteries
Lead Acid type Aircraft batteries 24v 26 Amp/Hr made up of
2 12v units in carrying case, new with instructions.

Price £10-20
Altimeter T.S.
Modern unit contains mains P.U. giving 250v 60 Ma and 6-3v,
4x valves, 2 panel meters sq type 100Ua FSD and centre
reading type, 1600 Mc/s absorb W.M, ass, also large number
of high grade parts inc 1% congds etc, good cond in case.

Price £5-50
Low Speed Motors
For use on 230v 50c/s have two stage g.b. to give O/P speed
of 1-15 RPM, revergible, good quality enciosed motor, ex
equip. Price £4-74

Vidicon Camera Tubes
Standard type 17 Industrial grade by E.E. and E.M.I. supplied
with data sheet graded according to scan marks.

Price type A £9, B £6
W.M, and OSC Type OAP
Radio Radar T.S. covers range 150 to 230 Mc/s as Osc and
Absorb W.M. also as int dummy load 50 ochms and provision
for connection of scope. Supplied new boxed with inst and
spares kit. Note for use on 115v 240/115v Auto trans supplied,
American surplus. Price £16-50

H.V. Transformers
Pria 230v 50c/s Sec 1125-0-1125v at 565 Ma, new boxed Ameri-
can Surplus. Price £7-70. Matching choke £1-50

NEW STOCK ALSO AVAILABLE

Insul terminals in 8 colours, 4mm plugs and sks in 6
colours, Croc clips, Mains Inst cable, Mike cables 1, 2
and 4 core, Pax panels, H.F. chokes, Knobs with Perspex
Cursors in 8, 5, 4 and 3" dia, A.F. connecting leads,
Coaxial Leads in BNC, UHF and N type, Coax Test leads
and fittings etc. Note above prices inc VAT and Carr.

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER
Used 19” TV Tubes. Type AW 47-9]. Perfect condition. 6 months

guarantee. £3 carr. paid.

Complete untested TV Sets 19” 405S-line Types £3-50 carr. and

ins. paid.

19” 62S-line types untested. Complete with UHF Tuner £5-50

carr. and ins. Paid.

One Students and One Instructors Wireless Procedure Training

Set, each unit housed in a small wood box and comprises Mike,

Single L.R. Phone and connectors. Requiring Bell Battery (not

supplied) to make intercom. £1-30 post paid.

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains

motor with Gear train (ex slot machine) Fair condition 60p

post paid.

4 cwt. of ex Government Scrap Resistors. Panels, Gears, etc

30p carr. 80p.

Speakers removed from TV sets. All 3 ohm, 2} watts 7 x 4, 6 x 4,

8 x 2}. All at 27p. Post and packing [2p.

Ton Quahty Tape, Reel to Reel 5” LP 55p. 537 LP 60p. 77 ST 66p.
P 80p. Cassette Types C60 35p, C90 45p. Post on any tape |12p.

jap Earpiece. 8 ohm, magnetic, 3 5 12p post paid.

Ex Equipment Valves all Tested before despatched. 3 months
guarantee on all valves. Single valves post 3p, over post paid.

ARPI2 6p  EFIB4 200  PYBOI 17p
DY86 20p  PCF80 ép  PYB2 10p
€891 Sp  PCCB4 ép  PY33 20p
EF80 10p PCL82 155 U9l 20p
EBFBY 1Sp  PCL84 I5p  6BW? 12p
ECC8I 12p  PCL8S 20p  6F23 15p
ECC82 12p  PL36 17p  30FS 12p
EY86 20p  PYB! 10p  30FLI 20p
EFI83 20p  PYB00 17 30PI9 10p

ABOVE PRICES INCLUDE V.A.T.

—
poly-planar —

20-Watt Full Range Speaker [{ g'\!
Completely replaces the \/I
conventional cone speaker -
Super-thin construction
permits new installation ideas.
Power capablility : 40 watty peak. Frequency range: 40 Hz-20 KHz
Sensitivity : 85 dB/M for 1 watt electrical input. [nput impedance:
8 ohms. Operating temperature range: —20°F to +175°F. Slze
(WxDxL): 1-7/16% x 11-3/4” x 14-11/16%. Waeight: 19 ounces.

£7-50 each Stereo pair £14-50
INCLUSIVE OF VAT AND POSTAGE

web europa

P.O. Box 162, Watford WD1 1AA

mainiand only, SAE for lists.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD, S9 5HL
Tel. 444278 (0742)

W Q4 PROJ ECT

UNIT **A’ (Rs, Cs, S/c's) . £1-20
UNIT **B” (Rs, Cs, 5/c’s) ... £3-88
MULTI-SYSTEM DECODER ADDITlONAL

PARTS (Rs, Cs, Pots, Switch) . .. £4-91
POWER SUPPLY {R, Cs, 5/c's T/(ormer) ... £2-52
PRINTED CIRCUIT BOARDS (set of 5) .. £2-28

(Fibreglass, drilled, tinned)

ADD I0pP & P ADD 10% V.A.T.
S.A.E. for free list of Q4 and other kits and PCB’s for P.W, and
P.E. Projects, and with all other enquiries.

PHONOSONICS

Dept PW3,25 KENTISH ROAD, BELVYEDERE, KENT, DAI7 SBW
MAIL ORDER ONLY
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quency or rate, the main functions governing them
are the rise or transition time of the pulse and its
duration with respect to repetition rate.

It can now be seen that the principal requirement
for a harmonic generator is that it must generate a
pulse with a rapid transition or rise time which is as
narrow as possible with respect to the repitition rate.

A number of methods exist whereby a fast pulse
may be generated, these include tunnel diodes, re-
verse recovery effect of diodes, fast switching
transistors etc.

For ease and cheapness the method used here is
a standard SN74121N monostable (IC3) which drives
Tr3 the emitter follower into saturation. The
SN74121N has provision for external timing com-
ponents, but none are used here. This gives a pulse
width of 30-40nS. The output rise time (transition
time) is quoted as 10nS, but this is speeded up
considerably by Tr3, which is a high speed switching
device. Tr3 also provides a low output impedance.

The 750 resistor R7 is worth mentioning. The out-
put impedance of the emitter follower (Tr3) is not
governed directly by R6..It is in fact much lower
than this and for matching purposes may be taken
as zero. If it is desired to pass the signal along a
coaxial line or to use an attenuator then R7 should
be chosen to match the impedance of the cable in
use, in the range of 50-30002. However, many people
will simply want to connect receivers or to squirt
the output into a few feet of wire in which case
make R7 509.

POWER SUPPLIES

The limiting factors here are the integrated cir-
cuits. The voltage required is five volts +10%. The
design of the oscillator assures stability to within
a few Hz for a +20% change in supply potential.
This should not however present too great a problem
as many constructors now run some form of equip-
ment from which a five volt supply could be
borrowed to operate the calibrator.

Fig. 3 shows the circuit of a simple stabiliser for
use with this calibrator.

o O

6to14vDC +5v DC

1000pF
25V 700 to 1k
Select azves
on test 1 ov
o— e}
Fig. 3: Simple stabiiiser

CONSTRUCTION

Building the calibrator should not present any
problems, all components may be assembled on
perforated board of suitable matrix. However in
order to realise the best h.f. performance the leads
around 1C3 Tr3 should be kept as short as possible
and the output socket wired direct to Tr3 emitter.
In particular, ensure that the output lead from pin
6 of 1C3 is short and direct to Tr3 base.

The crystal, if of a miniature type, may be fastened
to the board and secured with a loop of wire. Solid

vibration free wiring in the crystal oscillator circuit
will avoid microphony. If S1 cannot be wired direct
to the board, all leads to it should be kept short.
When completed and tested the board may be fitted
in a small metal case or die-cast box.

% components list

Resistors
R1 10k R5 47002
R2 36k R6 33002
R3 68002 R7 50-300Q
R4 1-5kQ R8 680
Capacitors:

Ct 30pF silver mica

Cc2 330pF silver mica 2%
C3 330pF silver mica 2%
C4 5000pF polystyrene
C5 0-1uF ceramic

C6 0-1uF ceramic

TC1  3-30pF Philips trimmer

Semiconductors:

Tri BC108

Tr2 BC108 Texas Instruments
Tr3 BSX20

Integrated Circuits

IC1 SN7490N

1C2 SN7490N  Texas Instruments
IC3 SN74121N

Miscellaneous

S1 1 pole 3 way
Crystal 1Mhz HC8U or similar

TESTING

Connect a suitable five volt supply to the
calibrator and couple the output to a receiver (b.f.o.
on) tuned to 1MHz. If all is in order a marker will
be heard. Tune the receiver throughout its range
and check that markers are present. Switch Sl to
100kHz and check that there are 100kHz markers
present. Switch to 10kHz and carefully check that
10kHz markers are present. .

If no markers are present on any range first check
the oscillator circuitry. If markers appear only at
1MHz intervals check the dividers for a fault.

The simplest way of controlling the injection of
markers to a receiver is to vary the coupling.
Obviously the markers are less strong around 30MHz
and the coupling may have to be increased. Direct
coupling without the use of an attenuator is likely
to overload the receiver and may introduce spurious
responses. A little experiment will reveal the best
method of operation.

Once the unit has been checked the frequency may
be accurately set against WWV or MSF on either
2-5, 50 of 10MHz. The calibrator should be re-
checked from time to time against the standard
frequency services to maintain its accuracy. TC1 may
be adjusted as necessary to maintain this accuracy. il

We regret that the
December 1973 issue
of Practical Wireless
is now out of print
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PORTABLE

12volt d.c. portable flourescent lamp unit is
A a very useful piece of equipment to own—

especially in these days of power cuts! This
article describes an alternative to the unit described
in the December 1973 issue of Practical Wireless.
There is the bonus that it is easier to build the
circuit on a standard piece of veroboard than to pro-
duce a special printed circuit board and, by using
a ready made transformer, reduces the cost.

TRANSFORMER

A transformer specifically for 12 volt inverters to
run flourescent tubes from car batteries is available
from G. F. Milward* for only 50p + post packing &
VAT. It saves the time taken to wind the transformer,
which is something which might put off the inex-
perienced amateur from building the project.

The revised circuit diagram is shown opposite.

The circuit is basically the same as in the original
article except for the extra tertiary winding on the
transformer which is connected in parallel with
capacitor C3. The unit will work without this wind-
ing connected but in the circuit shown it tunes the
transformer thus producing a better output.

It is most important that terminals 1, 2, 3 & 4 of
the transformer are connected: to the right points
on the circuit diagram (as shown by the dots) since
if, say, 3 and 4 are reversed the circuit will not
oscillate. To cure this, should it occur, connections
3 and 4 should be interchanged and the circuit should
then oscillate. (For the complete setting-up procedure
see the original article.)

LAYOUT

The Veroboard layout is shown opposite for 0-1
inch matrix veroboard. The board size is the same
as for the original printed circuit board so no prob-
lems should occur in mounting this board in the com-
pleted unit. Note that the fixing hole in this circuit
board is in a different place to that of the original
board, so a different hole will have to be drilled in
the unit case.

The transformer is fixed to the circuit board by
two links of insulated copper wire as shown in the
circuit board layout diagram.

Resistor R1 should be mounted about l4in clear of
the circuit board and clear from C1 as it gets hot!
Since drilling of the holes for the legs of potentio-
meter VRI cuts the circuit board tracks completely,
care must be taken to ensure contact when soldering
the legs in.

Exact values of R1 and VR1 are not very critical.
Values were chosen because of availability.

As my unit was built primarily as an emergency
light for use in power cuts, the case has been de-
signed to stand on a table with the tube vertical, and
it is made of wood. [ |
* G. F. Milward, 369 Alum Rock Rd, Birmingham, B8 3DR.
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FLUORESGENT LAMP UNIT

DESIGIN rut coorer

0-22uF
250V

+ve
(12V battery)

R12
1900
5w<2

C1
0:47uF o
250V

VR1
1500

~ve
(12V battery)

C3
0-22uF
250V
LTI
To lamp To lamp
connector connector
LY 44
.
78 31
High voltage end |
Tri/e t—e Transformer
» 12V battery - . !
ve g Low voltage end |
18 20 He Ge
Overall dimensions ——s- e ts .
3y .3 e C3 » e C2 o




INNEXTMONTH'S

PRACTICAL

WIRELESS

CUT YOUR COSTS WITH P. W.

SAVE on your tools. Get
this exclusive TOOL-
KIT OFFER at reduced price
when you buy the April issue
of Practical Wireless. The kit
contains soldering iron kit,
wire cutters, wiring pliers with
wire stripper blades, small
screwdriver with neon tester,
large screwdriver for cabinet
and chassis work. All these
tools are of high quality and of
well established manufacture.
They are available to Practical
Wireless readers at a special
low price. Use the coupon in
the April issue.

[
SAVE your Windscreen Wiper blades by f THE

making the ‘‘Quick-Wipe'' to give ‘ ,
a quick clearance of April showers from
your car windscreen.

'O»“'ck-“, | E-EBCAEII\\II%FI

W|NDSCREEN ,‘ This unusual receiver is designed to give

five ranges from 160kHz to 27TMHz, using
W|PER DELAY simple plug-in coils to cover broadcast
o and amateur transmissions. Only eight
UNIT transistors are used, and, with a telescopic
aerial the **Slimline’’ becomes a versatile

a.m, receiver to take almost anywhere.

ALSO:-

GUIDE TO MULTI-RANGE TEST-
METERS : IMPEDANGE MATCHING

Supplies of Practical Wireless are limited. Don’t be
disappointed—order early from your newsagent.

APRIL ISSUE ON SALE IN MARCH

The above details are subject to the current national industrial situation at the time of going to press. 1071
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[L\MPLIFIER

multiplex AM/FM tuner-amplifier providing

10 watts RMS output per channel into 8Q
loads with facilities for incorporating a cassette
tape recorder. The integrated unit provides very
good results which, although not to true high
fidelity standards, will give satisfying listening for a
moderate outlay.

Facilities on the prototype included full Band II
FM coverage together with one preset AM station
and an input for a ceramic cartridge. Additional
circuitry and printed boards are shown in this article
so that inputs for magnetic cartridge and tape heads
can be accommodated, together with record/play-
back connections for a cassette or reel-to-reel tape
recorder. Additional tuning capacitors may also be
fitted along with a selector switch to provide more
extensive AM coverage. The AM section uses an
internal ferrite aerial, but an external aerial may
be added if required. The stereo decoder incorporates
automatic mono/stereo switching and stereo beacon
lamp drive.

The complete unit is built up on five main circuit
boards. The power supply is built directly onto the
chassis which is constructed from aluminium angle
and strip. The following unit numbers will be used
as a prefix to identify components which are mounted
off the circuit boards: —

THIS constructional feature describes a stereo-

1 Pre-amplifiers

2 Power amplifiers

3 Tuner and IF

4 Stereo decoder

5 Power unit and input/output sockets.

The front panel is fashioned from 3mm Perspex,
using Letraset marking and gives a very professional
finish to the unit.

The complete circuit uses 3 integrated circuits,
19 transistors and 7 semiconductor diodes. The FM
tuner head is a Mullard module, simplifying con-
struction and greatly reducing alignment problems.
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* Performance Specification

AMPLIFIER

Power output: 10 watts RMS per channel into 8Q
Frequency response: 20Hz to 30kHz +- 3dB at full
power
50Hz to 20kHz -+ 1dB (power
amplifier)
Channel separation: 54dB at 1kHz and 10 watts
Noise: —60dB at 10 watts (ceramic cartridge input)
Total harmonic distortion: < 0-2% at 1kHz and
10 watts
Tone controls: Bass - 16dB at 50Hz
Treble + 14dB at 15kHz

F.M. TUNER

Frequency range: 88 to 104MHz
Channel separation: 40dB

PRE-AMPLIFIER (UNIT 1)

The inputs from the various programme sources,
attenuated and matched as necessary by RI-RS,
are selected by Sla (Slc for the Right channel).
Transistors Trl and Tr2 are connected as a high-
gain pair and amplify the input signals to a level
sufficient to drive the tone control circuit. The bias
resistor R7 for the first stage may need to be

selected for optimum operation. This will be dealt
RIGHARD GOI.I.IN with in a later part of the article. Its final value

should lie between 120 and 270k(}.

» QOutput to tape

R16 recorder socket
470k e e ——
R24 4.7k
l +34v
cia R22
R17 '3335 R18 200uF 1%155-‘ 33k
22k 250k 22k H

Balance e 0 v 4
VR1
10k C9 o

|
|
4 |
|
|
|
|

- 0-015)JFT W ]-o-msm-‘
To power
_amp
criouF | L
& il
—— — 4
S=—09
$VR2 )
10k
Volume l l
‘ c1 O VR4 D c13 ‘ R19 To
0-0033pF 100k 0-0033pF 15k cormmon
Q? Treble : carth
oint
: { 18 2
Pre-amp board
——— — — e e e —— — . — — ————— ———— — — — —— — — — — /A
— Ee-——==——ao o 0
seok | ST

Notes:
1...R7 select-on-test (see text) Optional
2...R11 see components list Bass cut

3..VR1,VR2 VR3 and VR4 are switch
mounted on front panel
4__R1,R3 and R4 are mounted on S1
5...R2,R5 and R16 are mounted
at input sockets
6 .On right channel $1a,51b and S2a
are replaced by S1¢,51d and S2b
respectively.

Fig. 1: Circuit of pre-amplifier including input selector
1 5 switching. Contacts S1e and S1f control the power
rard L ° %6 supplies to the FM and AM tuner heads.
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% components list

PRE-AMPLIFIERS
Resistors
R1 56kQ R10 560kQ R17 22kQ
R2 1-8MQ R11 22kQ for 1ips R18 22kQ

R3 220kQ 12kQ for 33ips  R19  15kQ

R4 22kQ 6-8kQ2 for 7T4ips R20 47kQ

R5 470k2? Ri12 10kQ R21 47kQ

R6 100kQQ R13 100k R22 3-3kQ
R7 220kQ* R14 12kQ2 R23 6-8kQ
R8 68002 R15 56002 R24 4.7kQ
R9 22kQ R16 470kQ * See text
All resistors W 5% carbon film

VR1 10kQ duai lin VR3 250kQ2 dual lin
VR2 10kQ dual log c VR4 100kQ dual lin

Capacitors

C1 10uF 16V C7 10uF 16V C13 3300pF
C2 10uF 16V C8 100uF 10V C14 200uF 30V
C3 3300pF C9  0-015uF C15 10uF 16V
C4 0-01uF C10 3300pF C16 10uF 16V
C5 0-01uF C11  0-015uF C17 0-47uF
C6 10uF 16V C12 10uF 16V

Non-electrolytic capacitors should be polyester or
polystyrene !

Semiconductors
Tr1 BC149 Tr2 BC148 Tr3 BC149

NOTE—With the exception of the four dual-ganged
potentiometers, two sets of the above components
are required for the two channels.

Miscellaneous
S1 6 pole, 6 way, 3 wafer rotary switch
S2 DPST miniature toggle switch
Pre-amplifier printed circuit board
Equaliser printed circuit board

POWER AMPLIFIERS
Resistors

R1 91kQ R6 10kQ R11 0-47Q2-5W wlw
R2 100kQ2 R7 47Q R12 0-47Q2-5W w/w
R3 22Q R8 100Q2-5W w/w R13 10Q

R4 470Q R9 100Q 2-5W wjw All W 5% Carbon
R5 47002 R10 10Q film unless stated

otherwise
VR1 50kQ
VR2 100Q miniature presets (horizontal mounting)

Capacitors
C1 25uF 25V C4 0-01uF 100V C7 200uF 30V
C2 47uF 40V C5 0-22uF 100V C8 1,500uF 25V
C3 1,000u4F 25V C6 0-001uF 750V C9 0-047¢F 100V

Semiconductors
Tri BC158
Tr2 BC148
Tr3 2N6288 (RCA)
Tr3, 4 and 5 are supplied with the necessary mount-
ing hardware
NOTE—Two sets of the above components are
required for the two channels.

Tr4 2N6288 (RCA)
Tr5 2N6111 (RCA)

Miscellaneous

Printed circuit board. Heat sinks and brackets (see
Figs. 8 and 9)
NOTE—RCA Semiconductors for this project are
available from E.C.S. (Windsor) Ltd.,, Thames
Avenue, Windsor, Berks.
Total requirements are: 2 2N6111 at 50p

5 2N6288 at 54p

1 CA 3089 E at £1-96

1 CA 3090 Q at£4-23
Add 40p post and packing per order and 10% VAT
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Feedback around Trl/Tr2 provides high stability
and is also used to set the gain and, for the magnetic
pick-up and tape-head inputs, the frequency res-
ponse. The appropriate feedback path is selected by
S1b (S1d for the Right channel). The value of RIlI,
which with C5 provides equalisation for the tape-
head input, must be chosen according to the tape
speed to be used.

A constructor not requiring the full complement
of input facilities may of course omit the unwanted
circuitry and connectors.

An output is taken via R16 for connection to a
tape recorder, allowing recording of a programme
being played through the amplifier (subject to the
provisions of the Copyright Act, 1956). The signal
at this point is equalised but is unaffected by the
Volume and Tone controls. Because of the high
value of R16, the two channels can be paralleled at
the input of a mono recorder with only slight worsen-
ing of stereo crosstalk within the amplifier.

The tone controls are in the familiar Baxandall
configuration, providing both lift and cut at bass
and treble frequencies. Transistor Tr3 is the active

Prototype boards for the pre-amplifier (above) and power amplifier
(below)




element of this stage and also makes up Jfor the Ensure correct polarity of the electrolytic capaci-

losses incurred by the frequency selective circuits. tors when assembling the circuit boards. In the R7
A bass cut or rumble filter may be provided by position fit 220k resistors, leaving the wires long
removing the short circuit from across C17. as the value may need to be changed later. Once
A+34V VR4 VR3 Tape VR1 Sib S1a Equaliser
S A——— S recorder pole * pole ﬂ board
ﬁ 4 socket pini
{via R16)
AT -y, T~ ] —1
A= ' e = e - F
CHANNEL
1 (identical)

—

Fig. 2: Component layout for
the pre-ampllifier printed board.
Full detalls of external con-
nections will be given in a
Jater part of the article

Common | Power amp

earth board + D—S2a Optional
point pin1 VR2 + Bass cut switch

Fig. 3. Aclual size layout for
the pre-amplifier printed circuit
board
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RIGHT

CHANNEL
{identical)

S1b/3456 ~_

Fig. 4: Actual size layout

| O of equaliser printed circuit
om0 OmOm0 board and location of
‘ components

Sib/1-= 1@
Sib/1
C4 C5
R10
LEFT
RS C3 R1 CHANNEL Fig. 5: Circuit of the power
amplifier. One channel only
r() shown. The other channe/
Pre-amp O is identical
board g
pin3 Y
T ‘ W 2
+34V
%/glz 10k R8
100
Cc2 T
> 47uF r4
R1 e RY 2
N6288
> 9k I T 6
Tr1 _ 200pF
1 BC158 4 l
25uF
b cam JFiS 3 e
4
Input from O-01uF l_@;
preamplifier J c8
—] 1500pF
=C3 1
1000uF Ri3< 5SK6
e [ R12 105 8aLS
2100k 047 g socket
2N61M ( Q
n
R10 CQJ-
RS Cc5 10 0-047uF
R3 470 0-22uF ce
LEFT CHANNEL 22 T T G-00n
. 4

complete, these boards may be placed in a safe place
until the chassis and power unit are completed. A
number of components included in the pre-amplifier
circuit diagram are not mounted on the boards. These
are dealt with in a subsequent part of the article.

POWER AMPLIFIER (UNIT 2)

The familiar complementary—symmetry configura-
tion is used and designed around silicon transistors.
Good low frequency response and stability is ensured
by the use of DC coupling throughout the amplifier.
The output pair, RCA plastic packaged ‘Versawatt’
devices, deliver 10 watts RMS into an 8Q load. A
similar device Tr3 operates as a class ‘A’ driver.
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Note: Right channel identical (output socket 5SK5)

"To common
earth point

The small forward bias required to minimise cross-
over distortion is provided by a small signal transis-
tor Tr2 connected between the bases of the output
pair. The first stage Trl provides amplification of
the input signal and in addition acts as a DC com-
parator, enabling the output stage to be set up for
symmetrical clipping under overload conditions. The
DC potential at the output mid-point is connected
to the emitter of Trl via R4. The base potential
of Trl is determined by the potential divider R1,
R2, VR1 and R6. The high loop gain of the circuit
keeps the small difference between Vb and Ve con-
stant, so that the output mid-point voltage is defined
by the base potential of Trl regardless of component
tolerances. Negative feedback is provided by R4, C3
and R3.



Fig. 6: Component location for the |
power amplifier printed board | Y
| LEFT Pre-amp
| CHANNEL e
J r@ pin 17
c3 v
2o\
VR2
.@ a8 ¢
RIGHT e\ 2
(identical) =
Te3 ca )
w ol 1
c Tr2
(ce ] ~
T R6
G R
: ‘ ¥
[ P 2—>
o +34v

Fig. 7. Actual size layout for the power - Trs Tra
amplifier printed circuit board

Common LS output

earth point to 5SK6

O
—conlinued on page 1080
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95! ...

Features of the Sinclair

Cambridge

*%Uniquely handy package.
41" x2"x L, weight 3% oz.

*Standard keyboard. All you

needforcomplex calculations.

#%Clear-last-entry fea*ure.

* Fully-floating decimal point.

¥ Algebraic logic. ’

¥%Four operators (+, —, x, =),
with constant on all four.

% Constant acts as last entry
in a calculation.

#% Constant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less

The Cambridge — new from
Sinclair

The Cambridge is a

new electronic

calculator from Sinclair,
Europe’s largest

calculator manufacturer.

It offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you cansave a

than £30.
further £5-50! ’\ ¥ Calculates to 8
Truly pocket-sized \ significant digits, with
With all its calculating exponentrange from
capability, the Cambridge 10210107,
still measures just *Clear, bright 8-digit
41" x2" x 11" That means display.

% Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)

you can carry the Cambridge
wherever you go without
inconvenience —itfits in your
pocket with barely a bulge. it
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied —all you

need provide is a soldering iron

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

Total cost? Just £27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-35 —so you're
saving £5:50 ! Of course we’ll be happy to
supply you with one ready-assembled if

you prefer —it’s still far and away the best
calculator value on the market.
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A complete kit!

The kit comes to you packagedin a
heavy-duty polystyrene container. It

contains all you need to assemble

your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:
1. Cail.

2. Large-scale integrated circuit.

3. Interface chip.

4, Thick-filmresistor pack.

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

position.

6. Printed circuit board.
7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,

transistor).
9. Battery clips and on/off
switch.
10. Soft wallet.

This valuable book - free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,

tallying, and so on —then you‘it get more
than your money’s worth.

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

= ﬁa_,-‘
- ’
‘“o.a" i ‘ } J’,—-
- 1] -“".::"
=T e | e
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e \ )@ S
3 2L} [
e 1854 g
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22 e .
fres s S0 o
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How ? It's all explained in this unique
booklet, written by aleading calculator
design consultant. In its fact-packed 32
pages it explains, step by step, how you

can use the Sinclair Cambridge to carry
outcomplex calculations.

[ — g | — ||

Sinclair Radionics Ltd, London Road,
Stives, Huntingdonshire

Reg. no: 699483 England

VAT Reg.no: 213 8170 88

PLEASE PRINT

' *Delete as required.

= Please send me

Why only Sinclair can make you this offer

The reason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.
Sinclair Radionics are the makers of the Executive — the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
hasenabled us to design and produce the Cambridge at this remarkably low price.
But thatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

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

And you benefit !

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

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we’'lirefund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator for one year.
Simply fillin the preferential order form below and slip itin the post today.
Pricein kit form:£24-95 + £2-50 VAT. (Total: £27-45)
Price fuily built: £29-95 + £3-:00 VAT. (Total: £32-95)

To: Sinclair Radionics Ltd, London Road,

PW374
Stlves, Huntingdonshire, PE17 4HJ

Name
[“}aSinclair Cambridge calculator kit at
£24-95 -

£2:50 VAT (Total: £27-45)
{TJ a Sinclair Cambridge calculator ready
built at £29-95 + £3-00 VAT

(Total: £32:95)

*| enclose cheque for £ , made

outto Sinclair Radionics Ltd, and
crossed.

Address

*Please debit my *Barclaycard/Access
account. Account number
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CRATA —continued from page 1077

bee

Fig. 8:

U 3L Lock

==, Steadying bracket
to rear panel

VAl
/8 uminium

washer

Transistor
Tr3(R)

Design and assembly of driver transistor heatsink

A Zobel network C9/R13 is connected across the
output terminals. The purpose of this network is
to ensure that the loudspeaker load always appears
essentially resistive to the output transistors. This
means that the output stage is protected against
inductive transients which could exceed the break-
down voltage of the transistors.

washer _ z
6BA @‘ washer
nut @
SEMR Drill holes: A 'gdia.
Tr5(R) B_ Y dia
Fig. 9: Design and assembly of outpul lransistor healsink

PART 2 next month will describe the
Tuner/IF and FM Decoder units

TEGHNIGROSS

1

UZLE o3

4 7

ACROSS

1 Employs a coupling of ferrous esters (4)

4 A shaker in the transformation scene (8)

9 A stick-up in the rockery (4)
10 Radio engineers meet with such resistance? (8)
11 Come back to fix a little drink (3)

12 The Spanish miss her in the end (4)
13 Already fixed on the wavelength? (3-3)
14 A key piece of mechanism (4)
15 As famitiar as Liz (4)
17 Bell's siowest ringing tone (4) '
20 Basso loudspeakers amplify this single? (4)
21 How to dispense with an earth! (6)
23 You tatk nonsense about defeat (4)
24 Dipole once connected with him! (3)
25 |If about to bewail a valve component! (8)
27 Not so hot in acoustic editing (4)
28 Salty type's crystallization at the mike! (8)
29 Collections of old wirelesses (4)

DOWN
2 Land in court with such maintenance? (7)
3 Glass in pieces from these transmissions? (7)
5 Jim pleased about the little rascal (3)
6 The longest-ever tape? (6)
7 They're well up about antennae (5)
8 A composed musical performance (7)
10 Such a charge about a cathode? (5)
15 The more hearty kind of con-man (7)
16 Birds do such load-shedding? (5)
17 Do riots break such coils? (7)
18 Told Sue about being so noisy! (7)
19 More I'd swap for a position in golf (6)
22 Classification of a crystal-set? (5)
26 Nickel-coating is zero-rated? (3)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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WATCH IT!

I AM looking at a Swiss elec-
tronics journal. There's a cir-
cuit which uses two ICs, a readout
chip, and a one-transistor oscil-
lator. Connected together they
form an electronic clock complete
with digital readout. The only
circuitry which needs‘'building"is
the single transistor oscillator and
this comprises five resistors, five
capacitors, a crystal and one of
the ICs mentioned. For the record,
the two chips are the SCL5437F
(oscillator) and SCL5424F which
drives the liquid crystal readout
direct.

UNIVERSITIES HELP

One of the major criticisms
levelled at universities is that
their experiments are all too
often of academic value only.
While this may be true in some
instances, it certainly is not true
in the case of the University of
Utah in the U.S. This establish-
ment has a section devoted to
making blind people see again.
Although in the experimental
stages, blind people have "been
able to see-light patterns which
have been simulated by an ex-
ternal “eye” and fed into their
brains by small electrodes.

The light images or patterns
are called phosphenes and are
stimulated (in these experiments)
by the generation (and careful
control) of pulses, in other words,
the vision has been created by
purely electronic means. The
width of the pulse and its dura-
tion determined the intensity or
“shades’ of the image which the
totally (otherwise) blind person
can ‘‘see"”. Researchers see no
reason why some form of imaging
device (like a solid state t.v.
camera) should be used and the
impulses fed into the brain—after
suitable processing, of course.
This latter idea is well within the
realms of readily available elec-
tronics which one can obtain
today.

Embedded image sensors could

even be controlled by the eye

muscles themselves. Already,

\——

I

LINES———

computer-generated images have
been drawn quite accurately by a
totally blind person. The image
was viewed on a c.r.t. so that a
fair comparison could be made.
If you know of a blind person, it
would be unkindly premature to
mention these experiments with
too great an enthusiasm because
it may well take many years to
perfect it into a practical device.

A TOOTHGRAPH?

Still in the realms of medicine—
well, almost, is the latest use of
lasers. Now, the dental profession
have taken an interest. By using
a smali laser it is possible to take
holographic photographs of a
person's teeth. One interesting
thing to emerge from this useage
is not that it will offer an invaluable
aid in dental practice (aithough
this is very true) but its use for
security purposes. Apparently no
two peoples teeth are the same so
instead of fingerprints one could
have toothgraphs or teggypix.

Criminals of the future will do
well to heed the old addage—
when in doubt, keep your mouth
shut. In any case the idea should
give Scotland Yard something to
get its teeth into.

LARGE-SCREEN COLOUR

Perhaps one of the most inter-
esting battles currently being
fought is the one for television
screensftubes/systems. All sorts
of ideas are currently under ex-
amination including a flat screen
solid state beasty. News has
arrived about another contender.
This one is called a Video-Beam
projector and houses optics in-
side the colour tubes. It shows
promise for large screen colour
television and claims the advant-
ages of doing away with colour
dots, lattices and shadow masks.

Each electron beam (one for
each of the three colours) is fired
at a “target’” which has the rele-
vant colour phosphor. This beam
is reflected back inside the tube
to a concave mirror which in turn
reflects the'image out of the tube
onto the screen. Extremely good
resuits are reported, however,

—

—)

there is a snag—the projection
distance is fixed at eight feet and
is unalterable. The company work-
ing on the device do not see this
as a problem and claim that once
the colour tube '“projector’” has
been adjusted at the manufactur-
ing facility, it requires no adjust-
ment or fiddling by the user.

No mention is made of the
power requirements but one pre-
sumes that they are considerably
lower than the 25-30kV needed for
the earlier black-and-white pro-
jection systems where many
people expressed concern about
radiation from such a set up.

MULTI- CHIPS

A new IC chip, the 2240, is
claimed by its makers to do just
about anything. It is currently
hailed as a programmable timer,
binary counter, music synthesiser, .
A/D converter, ultra-long delay
generator, digital sample and hold
circuit, frequency synthesiser,
pulse counter, binary ‘pattern.
generator, precision oscillator. ..
etc., all in one innocent looking
sixteen-pin dual in-line package.
I have contacted the company
with a view to obtaining further
information which | will pass on
as and when it arrives. It may be
possible to include some circuitry
of the more practical applications
for the home constructor.

BIG CHIPS!

Remember the days when semi-
conductor devices were fragile
and sensitive to fluctuations in
power. Contrast that with the
latest beast from International
Rectifier. This is a silicon con-
trolled rectifier which handles
2,500 Amps r.m.s. at'up to 1,200
volts. A 2,000V version is already
planned. The wafer for this device °
is almost 2} inches in diameter.
This is probably the largest chip
which has ever been employed in
any semiconductor device.

'
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Number 44

National LM377N 2 + 2W AUDIO AMPLIFIER

National Semiconductor Company, which con-

tains two separate two-watt amplifiers in a
single device. The connections are shown in Fig.1. A
14 pin dual-in-line encapsulation is employed which
can be fitted into a socket or soldered into a printed
circuit board. A similar device, the LM377N-10, has
metal tab connections which may be soldered to a
printed circuit board. Pins 3, 4 and 5 and also 10, 11
and 12 of Fig. 1 are replaced by metal tabs on each
side of the device. These are very convenient for
soldering to a heat sink.

THE LM377N is an IC, manufactured by the

Top view
(€x6590)
—7
Common bias output em—me 1 14 }—— Positive supply
Qutput(1) === 2 13 p—— Output(2)
? gt
4 h
o WO s |
7’ °1
INPUL(1) ———e{ & 9 b— Input (2)
Feedback |____ Feedback
nput (1} Y 8 nput (2)

Fig. 1. Pin connections to the 14 pin DIL LM377N.

The LM377 devices are intended mainly for use in
stereo equipment where the output power required
does not exceed 2W. However, they can also be used
in a bridge circuit where the two amplifiers in the
device are used in push-pull to provide a monaural
output of up to 4W.

Advantages

The following features make the LM377N
especially attractive to the amateur constructor as
well as to the professional circuit designer:—

(i) The output stages are automatically centred at
the correct bias so that the output voltage can
swing an equal amount in either direction
resulting in maximum power output at a given
distortion level. (Some power amplifiers circuits
require a preset potentiometer so that the bias
can be adjusted manually.)

1082

(ii) The LM377N contains internal circuits which
protect it from overheating. If the silicon chip
becomes too hot, the device switches itself off
until it becomes cooler.

(iii) Protective circuits prevent the device from
being damaged by excessive current. Such cur-
rents are likely to flow if either of the outputs
is accidentally shorted to earth.

(iv) The input impedance is relatively high, 3MQ,
and this increases the versatility of the device.

(v) Any hum on the power supply line is reduced
by 80dB. The separation between the two chan-
nels is typically 70dB.

Circuits

In all circuits the inputs of both amplifiers should
be biased by the voltage from pin 1. The bias current
is typically 0-5¢A to each amplifier.

In addition, feedback from each output should be
applied to the feedback input of the same amplifier.
The amount of feedback controls the gain.

Package dissipation (W)

1 S
THO=3%
|
° 05 1 5 z

Graphs relaling supply vollage to outpul power for the LM377N.

Power output (W/channel)



.- —

Input 2

t I

R4
§ B | |
c5 [ tm3zon |

13

R6 100k

3,4,5,
10,11,12 !
7/

Cc7
|_—man
250pF
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Fig. 2. Circuit of a practical stereo amplifier suitable for a record player. A volume control will he

required on the input circuit.

Similarly, the gain of the
lower amplifier is R6/R4=350.
The typical gain of an ampli-
fier without any feedback is
30.000 (90dB).

The mean output potential

IN4OO1
Reverse polarity
protection diode

c6

ﬂ o is equal to approximately
half the supply voltage. An

250pF

electrolytic capacitor (C6 and
C7) must therefore be placed
between the outputs of the
device and each speaker so
that direct current cannot
flow. If the value of the
capacitors is reduced. an in-
ferior bass response will be
obtained.

Power supply

The LM3TIN can be fed
from a supply line having
any value between 10V and
22V. The absolute maximum
supply voltage is 26V, but one
should always allow a safety
margin to avoid the risk of
damage to the device.

+ +14V

e

IN4OO1
Reverse polarity
protection diode

A current of about 15mmA
is taken from a 20V supply
when no signal is applied to

\.!_‘
100uF
7
Input
signal
c2 J-
SuF 8an

R1
2k

either input, but the current
rises towards 1A when full
output power is being de-
livered to the speakers.

The maximum output
power which can be obtained
from each channel depends
on the supply voltage used

and also by the speaker im-
pedance. A typical LM377N
provides 2-SW per channel
when fed from a 20V supply
into 8(} speakers, whilst all

Fig. 3. This mono circuil utilises both amplifiers to provide 4W oulput.

A typical circuit for the use of the LM377N as the
two power amplifiers of a sterco svstem is shown in
Fig. 2.

Bias from pin 1 is decoupled by €3 and applied to
the inputs at pin 6 and 9 via R1 and R2. The input
signals arc capacitively coupled through C§ and C2
respectively in order to prevent the bias from being
affected by the impedance of any previous stage. The
input impedance of the LM377N is relatively high
and therefore the coupling capacitors can be fairly
small in valuc.

In the upper amplifier of Fig. 2, the feedback is
taken from the output at pin 2 through RS to pin 7.
The voltage gain is equal to R5/R3 which is 50 times
or 34dB. The gain may be increased by reducing R3
but the distortion will increasc.

devices should provide a
minimum of 2W per channel
under these conditions.

The LM377N can dissipate

up to about 2-SW con-
tinuously without a heat sink.
but if the centre pins

of the device are soldered to 2'5 sq. in of copper on
a printed circuit board, the maximum dissipation is
increased to about 4-2W. Some form of heat sink seems
required when an 8( speaker is employegi.
unless the power supply voltage does not exceed
about 14V In practice, however, the device is seldom
operated at maximum power level for more than a
moment (unless one likes to listen to sine waves!).
Normally one is not likely to require a heat sink
when using supply voltages of up to 18V provided
that the speaker impedance is not less than 8(}.

. Mono Amplifier

A single LM377N device can be used in a single
channel system to provide an output power of 4W,
Fig. 3. continued on page 1086

1083




PRESELECTOR for_

ANY receivers are susceptible to second
M channel interference when working on the
higher frequencies. This means that if the
receiver employs an intermediate frequency of
470kHz, the oscillator is working at a frequency
470kHz higher than that of the wanted transmission
and signals which are 470kHz higher than this,
or 940kHz higher in frequency than the wanted
transmission, can beat with the receiver oscillator
frequency, to produce a signal which passes through
the 470kHz amplifier, interfering with the wanted
signal. On the lower frequencies, there is usually
sufficient selectivity ahead of the mixer to avoid
difficulty from this cause. But on higher frequencies,
the receiver is unable to totally eliminate the offend-
ing signals which cause interference and whistles.
Even a well-designed receiver with one RF stage
may not provide second channel rejection better
than 15dB at 30MHz. If a signal strength scale of
6dB per S-point were used, as is quite usual, this
would mean that if a wanted signal read S9, an
unwanted signal of equal strength 940kHz higher in
frequency would read S6+, which is a severe level
of interference.

Such interference can be greatly reduced by
raising the receiver intermediate frequency, or by
increasing the second channel rejection ahead of the
mixer. Changing the IF is probably impossible, but
the unit here will enormously increase the second
channel rejection.

The maximum benefit will be found with re-
ceivers which have no tuned RF stage, or only one
RF stage, and employ a 455-470kHz intermediate

F. 6. RAYER G30GR

Completed preselector in its 6x4x4in cabinel.

frequency. With such receivers, 19m broadcasts may
greatly mar reception of 20m amateur signals, for
example. The unit can also be employed with other
receivers including those with a 1-6MHz or other IF.

CIRCUIT

This is shown in Fig. 1. As second channel inter-
ference is not usually troublesome at signal fre-
quencies lower than about 10MHz, the unit covers
approximately 10MHz to 30MHz in a single band,
thus avoiding any need for band switching. L2 and

R1 +6V
47k
b Gain 4 12
g l c2 10
0-01 9 N )
JuF IC1 1 E Fig. 1. Circuit of preselector using a
CA3005 | single integrated circuit, Input, output
B G Output to and battery conneclions are al the rear.
3 | recgiver When placed between aerial and re-
L4 L3 |oLa ceiver useful galn will resull as well as
4 | P, a reduction in second channel inter-
1 "H Y ference.
TC 1 med F |
30pF 7‘-
vC2 Cc3
3?5 0:02
P F
b e S1 o7
7 é I
______________________ J Ganged with
VR1




L3 are tuned with the ganged capacitor VC1/VC2
providing two extra tuned circuits before the re-
ceiver. In most cases this will almost completely
eliminate second channel interference. VC3 is a
panel trimmer to allow peaking the aerial circuit
with almost any aerial.

The CA3005 IC operates with a 6V supply. It is
listed as giving 20dB gain at 100MHz, but the full
gain is not achieved here due to the circuit being
arranged for operation from a single power supply,
and because of the difficulty of matching the input
and output impedances at all frequencies. The input
is approximately matched by the centre tap on L2,
while the transformer L3/L4 is arranged to give an
output impedance suitable for most receivers.

Gain control is provided by VRI1, to avoid over-
loading the receiver on strong signals.

IC BOARD

The board is wired as in Fig.2. Note that the
projection on the IC corresponds to lead 12. Spread
the leads slightly so that they may pass through the
Veroboard holes as indicated.

Battery +ve

° o o o o
o' o o o o o
@- - PR,
(top
o o o view) o o°

Jap, L2

Fig. 2. Both sides of the small circuit board that carries the IC.

Two 6BA bolts with tags form the earthing points
MC. Leave projecting leads from C1, for battery
positive, VR1 and for VC2. Also solder on R1.

COILS

These use 24swg enamelled wire throughout,
Fig. 3. For the aerial coil, begin at C as near the top
of the former as possible, and wind on 4!, turns.
Scrgpe the wire and twist the centre tap. Wind a
further 415 turns and finish at D. Leave a small space
and beginning at A wind on 4 turns, finishing at B.

For the second coil, wind 9 turns from E to F,
leave a space as before, and put on S turns from
Hto G.

The ends of the windings can be secured with a
loop of cotton lightly smeared with quick-drying
adhesive, and given a turn or two round the former.
Fix one end by this means, wind on the turns
mentioned, and secure the finish of the winding in
the same way, pulling it tight by the cotton.

Centre

= iz
tap ——— e
\L2‘== 9T 9T == L3
=
s v f s |
L1 = o i L4
All windings 24 swg
enamelled wire
[ ] —

Fig. 3. Details for winding the two coils used in the preselector.

CHASSIS

The panel for the case listed is approximately
6 x 4in. Punch a clearance hole for the spindle of
VC1/2. As this capacitor has an integral drive and
the spindle cannot be cut shorter, it can be spaced
back from the panel as in Fig. 4, to bring the knob
nearer the front. This requires three 4BA bolts, each
with two nuts, locked against panel and capacitor.
VRI1 and VC3 are also set back a little by rxtra nuts
or washers.

To receiver
MC Aerial
+6v 19
’ /42 x3
. 8C3 - -
MC |
H|/ c3l®; ; Cboard: @
TC1 - -Cle A
o )F 3 @ /L2
Battery E f 1 Tap
—-ve
LY
Y, . vC2 8/0
@ (4
MC
s ! vC1
[ s
1] 1] MC
148 = '
VR1 e vC3

-

Ih
Fig. 4. Top view of the chassis showing position of the IC board and
major components.

The chassis is a flat plate 412 x 3in. It is secured by
two short 4BA bolts which pass through it and into
the threaded holes in the capacitor frame. Place a
few washers between plate and capacitor.

* components list

Resistors
R1 4-7kQ2 W VR1 5KQ linear with switch S1.

Capacitors
C1470pF, C20-01xF disc C3 0-02uF disc.
VC1/2 2 x 365pF with slow motion drive.
VC350pF (Jackson C804) TC1 30pF trimmer

Miscellaneous

Formers for coils, vsin dia. with cores (2).
Knobs. ICI, CA3005. Aerial socket and output
socket. Inslrument case about 6 x 4 x 4in.
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Holes are drilled to take the circuit board bolts
which are locked with extra nuts. Wiring must be
clear of the metal. The coils are held with 8BA
bolts and nuts. -

WIRING

Wiring is then completed as in Fig. 4. TC1 has its
lower tag soldered directly to the frame of VC1/2,
the second tag being connected to VC2, together
with the lead from pin 11, IC1.

The coil leads are cut to length, scraped, and
soldered to the points shown. Note that H goes to
the chassis at a bolt securing L3/L4.

The battery consists of four HP7 or similar cells,
in a 4-cell holder. The holder is secured in the back
of the insulated case, near the top, by a small bolt.

Finished preselector. Flexible connec-
tions are made lo battery connector and
output socket. :

As the receiver employed
a co-axial lead, a socket for
this was provided as in Fig.
4. An earth circuit to the
unit is then available through
the co-axial outer conductor.
If the receiver does not em-
ploy this type of aerial input
lead, take a wire from G,
L4, to the receiver aerial
socket, and connect H and
the chassis to the receiver
earth terminal.

OPERATION

TC1 can be set at about
half maximum capacitance.
Tune in a transmission on
about 10MHz, set VC1/2
nearly fully closed and ro-
tate the cores of the coils
for best reception.
Subsequently check that 30MHz signals peak with
VC1/2 nearly fully open, and that VC3 also peaks
up signals or background noise. If necessary, re-
adjust TC1 to allow proper tuning with VC3, and
check the core positions, so that little adjustment
of VC3 is required, when tuning across the whole
band.

Adjustments are best carried out by observing the
receiver signal strength meter, or with the receiver
AGC switched off, or by selecting weak signals
which do not operate the receiver AGC. VR1 should
be set for maximum gain when doing this. As an aid,
a very short aerial may be temporarily taken to A.
VC3 should then have quite a sharp. peak, but this
effect will be reduced with a long aerial when it
may be preferable to place a small capacitor in the
lead from aerial to A.

IC of the Month-—continued from page 1083

The two amplifiers are used in a ‘bridge’ or push-
pull circuit. The input signal is fed through C2 and R1
to the feedback input (pin 7) of the first amplifier
and the same signal also passes through Cl to the
non-inverting input (pin 9) of the second amplifier.

When the voltage at the pin 2 output increases,
that at pin 13 therefore decreases by the same
amount and vice-versa. The speaker is thus driven
by this push-pull signal. This circuit has the advan-
tage that no capacitor is required in series with the
speaker, since the mean potentials of pins 2 and
13 are almost identical.

The bias from pin 1 is decoupled by C3 and fed
through R2 to pin 6. It also passes through R3 to
pin 9.

The gain of -each amplifier is equal to the ratio
of the feedback resistors, namely R4/R1=RS5/R6
=50, However, the push-pull action gives an effective
overall gain of twice this value.

The LM377N is available from Athena Semicon-
ductor Marketing Company Ltd., 140 High St,
Egham, Surrey, at £2-70 plus VAT for small
quantities, inclusive of p & p. [ |
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RADIO BY CABLE & SATELLITE
—continued from page 1087

Many countries have determined that this is un-
avoidable within the boundaries of the technical
possibilities and it has been recognised by the UNO
associated International Telecommunications Union
in 1971 in Geneva. At the same time, however, it was
established that the use of TV satellites is only pos-
sible by observing frequency, positioning and ground
coverage plans which are to be drawn up at a
special planning conference for this purpose which

will take place in 1975/76.

EXPERIMENTAL WORKSHOP

We regret that due to pressure on editorial space this month,
Part 6 of this series has been held over until the April issue.




to handle the signals, in connecting individual

communications (telephone, telex), in such a
way that the connection is made quickly and reliably,
broadcasting must ensure that the primary signal is
. transported long distances without distortion, be they
telephone signals or for telegraphy, music, TV, pic-
ture transmission, data transfer or remote control.
But what are the problems that arise?

A modern carrier frequency system with 2700
channels for speech has an amplifier spacing of
4-3 km; at a distance of 4500 km as is found in the
trade area between the USA and Canada, 1000 ampli-
fiers are operated one after the other.

Assuming a medium amplification of 30dB (i.e. the
signal output is increased each time by a factor of
103=1000, the voltage by around a factor of 31:-6)
the overall amplification over the whole section
amounts to the almost unbelievable figure of 1030,
For comparison: the entire universe contains “only”
around 10% protons, since the creation of the earth
approximately 15 billion years ago a total of “only”
© 5-10¥ seconds has passed.

3 LTHOUGH it is a task of exchange technology

Cables

To guarantee the necessary quality over so many
stages, extremely high demands must be made, both
on the technical equipment (amplifiers, converters,
modulators etc.) as well as on the directions of
transmission. With regard to the latter there are
three “media” which have proved themselves and
which are to be found predominantly or exclusively
in long-distance traffic: cables, directional radio in-
cluding satellites and—as a medium of the long-term
future, suitably directed laser beams.

Cable, especially coaxial, is already considerably
protected by its construction and laying against out-
side influences from space, the atmosphere and from
technical installations, so that in cable transmission
systems non-linearity and noise must be kept as low
as possible.

Disregarding the “symmetrical” carrier frequency
cables, used predominantly with up to 120 speech
channels for regional systems, there is a whole series
of coaxial types at an impedance of around 75 ohm.
There are many various internal sizes, e.g. from
1:2 mm for 300 speech channels or 2:6 mm for a
choice of 960,1260 or 2700 channels. If one is pre-
pared to reduce the amplifier spacing even more, one
could increase the basic bandwidth cons:derably
(e.g. to 40 to 60MHz or even higher).

“Hollow” cable recently developed can theoreti-
cally provide a transmittable overall bandwidth of
around 100,000MHz. It is, in fact, a radio wave guide
which should be most suitable for the transmission
of digital signals (e.g. for pulse code modulation).
Technically hollow cables aré well advanced al-
though there are certain reservations with regard to
their economic application.

Satellites

The directional radio line, widely used for the
transmission of TV modulation (video band) but also
for multi-channel speech bands, is physically an ideal
transmission medium. However, it requires the appli-
cation of special “noise reducer” proceduresdue to
the influences of extra-terrestrial, tropospheric and
industrial radio-signals. Partial bandwidths of up to
30MHz have shown themselves to be the best for

_the transmission of television or telephone channels

in various frequency ranges between 2 and 12GHz.
Transmitter output is in the area of several watts.

Satellite paths are basically extended directional
radio lines with fields of 2 x 36 000 km length (to and
from) with high transmitter outputs, extra large
aerials and extremely sensitive receivers (maser) on
the terrestrial stations. They are particularly suitable
for trans-continental and trans-oceanic relays, oper-
ating at frequencies corresponding to those in direc-
tional radio technology.

A transmission medium of the future is the laser
beam which is strictly monochromatic, polarised and
coherent. In a free field of dissemination they are not
practicable because of absorption as with normal
light, but when suitably guided by lens conduction
and glass fibre, it reveals its full potential.

In particular the glass fibre bundle cable, offering
an extreme bandwidth even with individual fibres,
combined with the multifarious operating possibil-
ities of universal cable, promises to be an important
transmitting medium, both in long distance com-
munications and in local traffic in densely populated
areas. All of this is of course dependent on a
corresponding advance in the components and
subsystems in the field of optronics—an advancing
technology being fully exploited now.

Satellites providing a country with programmes
via only one transmitter can of course be received
across borders. Even with rays with a one degree
focusing, whose focal area is accommodated within
the boundaries of the country cannot prevent this.

—cont/nued on page 1086
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Oscilloscope

mer1 t@CHNICHU

oscilloscopes of the kind likely to be used by

the average electronics enthusiast. This leaves
a large range of classes of instruments, but we
shall not be too concerned with the developments
incorporated in the brand new, four figure price
oscilloscopes as these -can generally be classed as
purely professional in appeal and application.

The instruments to be considered will range from
the simplest types of scope, through TV service
scopes to the laboratory scopes of a few years ago,
now available to the keen amateur—but at a price!

We shall consider design principles, the basis for
modifications, and calibration. This last point is
rather important as manufacturers can charge a lot
for recalibration of their instruments, especially if
not of current manufacture. :

We shall also look at some oscilloscope applica-
tions and at a few pieces of additional equipment
in order to carry out an increased range of tests and
measurements.

IN this series we shall be taking a close look at

Oscilloscopes fall broadly into four main classes:-—

1. AUDIO FREQUENCY -
2. TELEVISION AND PULSE
3. LABORATORY

4. SPECIAL PURPOSE
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Ignoring the special purpose scopes for the time
being, the oscilloscopes are grouped into a con-
venient scale of ascending bandwidth.

BANDWIDTHS

As most scopes have a low frequency limit of DC
(DC coupled) or a few Hz, the bandwidth figure
quoted is the upper frequency limit at 3dB down
(or however else the manufacturer specifies).

The bandwidth information gives an indication of
the highest frequency that the scope can predict-
ably handle.

Considering the two curves in Fig. 1, both scopes
would have a written bandwidth of SMHz, but scope
A would in fact perform quite well past this figure
whilst scope B drops straight off. Scope A could
be used but with loss of calibration up to perhaps
I0MHz or so, scope B being totally useless at this
frequency.

Incorporated in any statement concerning band-
width is an implication of the rise time of the scope.

If we consider an oscilloscope amplifier displaying
a 1MHz signal, and this signal is at the —3dB point,
we can arrive at some justification for the rather
mysterious equation used to express rise time in
terms of bandwidth.

This Imposing array of test equipment
in just one corner of the author's work-
shop will serve to underline the fact
that this series of articles on the
oscilloscope contains much practical
Information as well as theoretical
discusslon.
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Fig. 1. The response curve of the Y amplifier in two different oscillo-
scopes, to lllustrate the meaning of '"bandwidth.”

The time period of the 1MHz signal is 1usec. Thus
for one half period the time is 500ns and for the
rising portion 250ns. If now the slope of the upward
going part'of the cycle is taken to represent the
step function applied to the scope, then the rise time
of this 1MHz (3dB down) scope would appear to
be 150ns.

But the 1MHz signal is not of 100% amplitude
(it is 3dB down), and as rise time Tr is defined as
the time to increase a step function from 10% to
90%, a correction is required, Fig. 2.

As 3dB down corresponds approximately to 30%
down, i.e. the trace height at the —3dB point is
only 70% of what it should be.

It is necessary to bring the 70% trace to 90%
and in doing this Tr is increased by 90/70 giving
a theoretical rise time of 322ns.

In practice the figure is found to be between 350
and 390ns, depending on the shape of the response.
The response curve of Fig. 1, scope A would give
a faster rise time than that of scope B, although
both have the same bandwidth. .

Fig. 2. First part of a response curve with a step function input to the
scope. The rise time Is a function of the bandwidth of the amplifier.

Taking the rise time to be 365ns for a 1MHz
scope and applying the laws of proportion we get
the expression:—

Rise Time (ns) X Bandwidth (MHz) = 365

This expression holds true for the vast majority
of cases, but more about that when we come to
consider the Y amplifiers in more detail.

Returning to our classification of oscilloscopes it
seems reasonable that the audio oscilloscope has
but a limited bandwidth (1IMHz or so) while the
TV or pulse oscilloscope has a bandwidth of per-
haps 10 or 15MHz and is capable of displaying more
complex and more rapidly recurring waveforms. The
laboratory scope on the other hand has a band-
width extending from 15MHz and up and into the
hundreds ‘of MHz on the very latest real time
oscilloscopes.

Using sampling techniques (imaginary or virtual
time) bandwidths into the GHz region have been
achieved but this type of scope belongs to the special
purpose class. It is interesting to think of the real
time response of say a 5GHz scope, 10 % to 90%
in 7 X 10—-" sec, quite fast!

Returning to earth, although it is convenient to
classify a scope by bandwidth (or rise time) there
are other, perhaps more striking, differences be-
tween the classes of scopes.

TIMEBASES

The uses of an audio oscilloscope are confined
usually to periodic waveforms that can be ade-
quately displayed by the use of a synchronised time-
base without the need for complex and expensive
trigger circuits. The difference between a sync or
trig timebase will become clear when we come to
consider more fully the numerous methods used
to provide a timebase. Suffice to say that the sync
timebase is a free running oscillator which is pushed
along by a portion of the Y signal applied as sync,
whereas the trig timebase waits for a suitable signal
before commencing a sweep.

One consequence of the sync mode is that the
input signal (Y) must have a repetition frequency
higher than that of the timebase for a stable image
to result, as in Fig. 3. If the timebase is run faster

. than the repetition rate of the waveform, in order

to view detail the trace folds up into a jumble.

Applied to the audio scope this latter effect is
not of too great a consequence as there is usually
little detail lurking in a signal repeating at 10kHz.
However in TV work we immediately become faced
with complex waveforms to lock and also the pos-
sibility that the waveform may be required to be
investigated more closely.

The triggered timebase becomes a necessity together
with the improved Y amplifier bandwidth. The time-
base speed ranges are also increased for greater
versatility and various modes of timebase operation
are employed, including the important addition of
an “EXTERNAL TRIG” connection enabling the
timebase to be controlled externally. This facility is
invaluable in TV work as it enables the frame gene-
rator in the receiver to work as a delay timebase
generator, the trig level control on the scope selec-
ting the lines to be viewed in isolation on the screen.

This sort of facility necessitates yet another im-
provement to be made to the simple audio scope,
namely the trace brightness.
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Fig. 3. The top display occurs when
the timebase runs faster than the
repetition rate of the inpul waveform.
The consequence of a timebase running
slower than the repetition rate is
shown in the lower dispiay.

Al ies

Y signal

A recurring 1kHz sine
wave may be bright enough,
but when the trace is scan-
ning say 10cm in 64usec, and

Vol

then only 25 or 50 times a Timeb
second, the trace briliiance
falls to almost vanishing
point unless high CRT poten-
tials are employed. Usually
between 2 and 5kV are used
on oscilloscopes of this 1

Display

nature, as opposed to pos- Y signal
sibly less than 1kV for the
audio scope.

The TV or pulse oscillo-

Timebase

ol —

scope then has, apart from
an improved bandwidth, a ,
fairly sophisticated timebase AR
system and an improved display mechanism,
together with a few other improvements such as DC
coupling and the provision of calibrators.

Oscilloscopes intended for reasonably accurate
measurement, but that are built to a price, usually
incorporate some method of generating standard
waveforms of precise voltage and/or time, this being
cheaper than trying to stabilise the Y amplifier gain
and timebase against variations.

A fairly typical example of the type of calibra-
tion provided is the Cossor 2000 oscilloscope, a
SMHz double beam scope suitable for general TV
service and measurement.

The Y amplifiers are calibrated against an intern-
ally generated signal of 300mV. The Y amplifier
control is set to give 3cm deflection with the input
attenuator set at 0-1V/cm.

The 300mV signal is obtained from 50Hz from
the scope mains transformer and a small neon is
used to provide a reference level of about 70V from
this high voltage AC. The resulting 70V square wave
is then attenuated and is available as the 300mV
calibration signal.

Time calibration is available as a 20MHz oscillator
providing intensity modulation of the beam. This
means that a display brightens up at every S0ns en-
abling accurate time measurements at the higher
sweep speeds.

LABORATORY SCOPES

The final class of scope that we shall consider
is the laboratory scope and in this class we
can conveniently consider the special purpose
oscilloscopes.

In general one expects to find that a laboratory
scope has a good bandwidth, versatile timebase with
fast sweep speeds, high tube voltage and is capable
of long lasting calibration to within a few per cent,
depending on the measurement methods employed.

Intended for use in research and for the investi-
gation of complex waveforms, the laboratory oscil-
loscope needs to be versatile and has therefore
rather a lot of controls and tends to be physically
large.

As we shall see later, wide bandwidth deflection
systems require a large number of valves passing
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fairly high currents. This, together with the
number of valves in the timebase (usually two are
provided) and the supply regulator needed to main-
tain calibration, means that the valve count is some-
times over a hundred and a power consumption of
almost 1kW is not uncommon. These big scopes are
usually trolley mounted with a fan to keep the
operating temperature at a reasonable level.

TEKTRONIX TRENDS

Pioneers in this field of scopes were undoubtedly
the American firm Tektronix and many other manu-
facturers have done a lot of copying from the Tek-
tronix design. The Tektronix format of tube in the
top left corner, Y amplifier below, and timebase
down the right-hand side is now familiar to users
of laboratory scopes.

With the advent of Tektronix styling came another
innovation, perhaps conceived initially by the same
company and now copied by many, that of plug-in
Y amplifiers, followed by plug-in almost everything!
This means that a wideband (33MHz for Tektronix)
main frame can be used for a number of special
purposes just by changing plug-in units.

The main frame houses the CRT, power supplies,
Y drive amplifier, X amplifier and the timebase if
this is not plug-in. A range of Y plug-ins would then
be used with the scope, providing double beam
operation, differential inputs, very high sensitivity
or a special function such as a spectrum analyser or
four channel display. If plug-in timebases are pro-
vided these could be normal timebase, delay plus
normal, very slow, or a straightforward amplifier
plug-in for XY display.

Whilst appreciating that these plug-ins can cost
a great deal of money it is fairly obvious that a
selection of plug-ins is cheaper than a selection of
scopes! The user is also able to keep in touch with
current technology by the purchase of recent plug-
ins offering such facilities as sampled inputs giving
very high apparent bandwidths, although not in
real time. One other advantage of plug-ins is that
the Y amplifier controls probably get the hardest
use on a scope and it is an easy matter to remove
the plug-in for maintenance without having to dis-
embody the whole scope.
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TO SPARK YOUR
IMAGINATION!

Kit comprises
EVERYTHING:
Case, cables,
coil connectors,
Silicon grease,
8-page
instruction
leaflet.
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Electronic Ignition Kit
only £9:35

Fascinating to build. Fantastic improvement to your car’s
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.

o Sustained peak performance. o Up to 20% fuel saving.
e Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new devel from the ers of Gunton ignition. Price: £9.35 inc.
V.AT. and postage. {12 volt only. State Pos. or Neg. earth). Ready built unit also
avalable £11.55 inc. V.A.T. and postage.

READY BUILT UNIT GUARANTEED 5 YEARS
r BEE WEN N N N I .
ORDER NOW 1o: ELECTRONICS DESIGN ASSOCIATES,

IBZ Bath Street, Walsall WS1 30E. Phone: 33652
Please send me one SPARKRITE Kit complete. | enclose

P.0./Cheque for £9-35. Or for ready built unit £11-55.
NAME

I ADDRESS I
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(Live near Walsall? Call in for an actual workshop
demo. It really is convincing). PW 3

ELECTRONIC & AUDIO BARGAINS

HILLS HEADPHONE | HILLS DYNAMIC H!ADPHONES
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Send Tp stamp for oursamples of | SP98&-1 Stereo Ceramic ﬂ
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Catalogue. PEAKER
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CCN240 £1-99 | 8 x5 Std. Magnet 802 4 300 &£1'26
:2 1 (El2 w(.“ g::
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Replacement Bits 38p | HB2 &~ x ‘3 x 14~ «3
ST3 Stand p :S‘J 4; x 21" x " 4p
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Small Siide Switch 10p | B3 & X4 4
Lnrgo Slide Switch 10p | HB? 7" x5 x24" s6p
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TELEPHONE PICKUP COIL for

Ampliflers or Tape Recorders.

OUR PRICE 35

ViSIT OUR TRADE COUNTER
ALL CALLERS WELCOME

MON.—SAT. 9 a.m. Mlll 530 p.m.

2-5in, x 3-75In.  19p 16p 10p
2-5in, x Sin. 23p 22p 11p
3-75in, x 3-75in. 24p 20 —_—

3:75in, x 5in, 28p 26p 11p
Spot Face Cutter 39p  39p

Pin Insertion Tool S0p  50p

ALL PRICES INCLUDEV.A.T,

Please add 10 for P P.
DEPT. (PW3J) UNIT NO. Min, Order £1:00
MELINITE INDUSTRIAL ESTATE
BRIXTON ROAD, WATFORD, HERTS. WD2 5SL. Tel. Watford 27711

HILLS COMPONENTS LTD.

KEEPWARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can put in electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering

No 'T' junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the e coupon, and we ‘Il tell you more.

——— — ———m e — S ——

To Autocon Manufacturmg Co.
Spring House, 10, Spring Place, London, NW5, 3BH
! Please send your brochure telling me all about Amkit.

Name
| Address

|
l Pvis

U S S S Y

or see for yourself at: THE AMKIT D.I.Y. CENTRE,
15, Procter St.,, London, W.C.1. (opp Holborn Undgnd).
Open Mon-Fri 9.30 am-5-30 pm, Sat 9 am-1 p.m.

S —




SAMPLING TECHNIQUES

The group of scopes classed as “special purpose”
can be extended to virtually any scope not corres-
ponding to the norm, and, in a way, most scopes
have a little something special since they have to
appeal to buyers, just like motor cars.

Perhaps the most important special purpose scope,
to be found in few amateur labs, is the sampling
oscilloscope.
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A close-up of the front panei of one of the author's scopes. This EMI
WM16 has plug-in faciiilies, dual limebases and a bandwidth of belter
than 40MHz.

Considered on a real time basis the sampling
scope has a bandwidth of a few tens of MHz. How-
ever, a special input circuit, usually contained in the
probe, samples the instantaneous level of the signal
at a rapid rate and the probe output when fed
through the 'Y amplifier produces a display that
builds up in a very short space of time to a con-
tinuous display.

Various manufacturers use different sampling
techniques but the results obtainable represent
bandwidths well into the hundreds of MHz and
beyond.

A useful result of the development of sampling
techniques has been the production of a circuit
which when connected to an oscilloscope deflection
amplifier’s outputs, enables the trace on the screen,
perhaps a SMHz pulse, to be drawn by a mechanical
plotter which takes about 10secs to complete one
accurate scan. The technique used is similar to
sampling oscilloscopes, the input to the XY plotter
being sampled over say 10 seconds. The resulting
XY plot is a faithful reproduction, within the plotter
resolution, of the trace that was on the scope face,
although not in real time as it takes 10 seconds to
draw a signal of, say, 100ns width.

Other special oscilloscopes are designed to do
specific.jobs and there are such things as spectrum
analyser scopes produced. In this scope the Y chan-
nel is narrow band, the precise band being deter-
mined by the X deflection voltage. Thus as the
timebase sweeps, usually fairly slowly, the Y ampli-
fier sweeps a certain range of frequencies, the Y
deflection being proportional to the signal at that
frequency. The X axis can be calibrated in fre-
quency and such a scope can be used for investigat-
ing modulation sidebands etc.

Storage scopes also fall into the category of
“special purpose” if only by virtue of the very high
price. We shall consider storage tubes in the next
section dealing with displays, but suffice it to say
here that a special tube is employed which enables
a trace to be retained after the scan is completed.
These scopes are very useful for low speed servo
work and in conjunction with spectrum analyser
facilities, as mentioned above, flicker can be com-
pletely eliminated.

To be continued

EQUIPMENT WANTEO
.. Wanted urgently two octal plug and sockets, cash refund available.—Colin
Machln Ponlslon Aberedu, Bulith Wells, Breconshire.
9R59D0S must be In good conditlon with handbook and working.—C. H.
Bruln 7 Elverlands Close, Ferring, Sussex BN12 5PL.

..Urgently required, Mazda vaive, type AC/VP1; also any Info. on massive, old
Murphy set type A240. Info, or price required for that anclent valve to:—N. Penny,
**Nanook’’, The Creek, Sunbury-on-Thames, Middx.

..Tape head cover for Grundig Portable Battery TKE Tape Recorder and circult
dlauum.—l.nl Sal Kiew, 85A Union Flats, Jalan Sentul, Kuala Lumpur, Malaysia.

.Codar PR40 Pre-Selectorin good condition wanted.—P. Dimpleton, 37 Mount-
view Avenue, Dunstable, Beds.

INFORMATION WANTED

... Technical detalls of, or the actual coll for the Mini Four, appearing in the March
and April Issues of P,W. for 1952. | have all the components except the coil type CT9
which was origlnally made by Stern Radio.—J. Cull, Sunnyside, 10 Ashdene Rcad,
Southampton, Hants.

. Info wanted on Rx type 103A, RF unit 24 and circuit dlagram of Rx type BC-453-8
a U S. Army job.—M. Bracewell, 26 Selwyn Crescent, Hatflgld, Herts,

..borrow or buy circuit diagram for an Ammrong racelvor Type AS5105.—John
Klno 4 Eastbourne Road, Polegate, Sussex

. Detailed Instructions required for nmng now belt to Akai 4000D tape deck.—T.
Flaldhouu 100 Wortley Halghu. Leeds LS12

..Any info on BUSH EBS 4 RADIO all replles answered.—K. Eskriett, 63 Paley
Road Bradford, Yorks. BD4 JEL.

..For, AP81335 Freq. Swept G tor, CT202. k BR1771(14) or circult
dlaaram Buy loan al copy. any Info welcomo —T E. Wicks, 12 Kensington Ave,
Watford, Herts. WD1 7RY.

ang gen on the U s N. transcelver Tg‘pe CR1-4344—a unit of Model TBY-8 made
by ‘Colonial Radio Corporation, Buftalo, N.Y. Even band-coverage gen would help.—
H. W Boyett, G6GZG, 66 Freshbrook Road, Lancing, Sussex BN15 6DA.
an you please suooly me with data and servicing instructions also circuit
dlagrum for the Grundlg TK120 Tape Rocovdev —G. E. Simkin, 20 Wensleydale Drive,
Forest Hall, Newcastle upon Tyne, NE12 OJH

Information required regarding the R107 will buy ov borrow handbook or circuit
also any detalls of possible conversions.—D. A, Douglas, 36 Alton Road, Lelcester.

..Circult and detalls of Windsor Model 30A Cathode Ray Oscillograph.—J. Hollls,
15’ Plckerlng Rise, Derby DE2 48S.

..circult diagram, manual, etc. wanted for Veritine Communication Recelver 150
buy or loan.—D. Jones, 12 Welby Place, Sheffieid, SDA.

..Instruction manual/handbook for RCA AR8SD ‘recelver.—P. Lawler, 34 Hanover
Gurdam Halnault, Illord Essex 1G6 2RA. Tel: 01-500 5107.

. any lniov i ding clecult diag on the American ARSS recelver.—L.
Ralnoy. Wood Barton, Woodlelgh, Kingsbridge, Devon.

...clrcult diagram of *‘Beam Echo Ltd Avantic” Audio Amplifier Type PL8-21. Loan
or purchase.—P C. Warne, 16 Western Place, Penryn, Cornwall,

..handbook or information on Advance signal generator B4B.—W. H. Rees,
Brendon, Carlton Road, South Godstone, Surrey RH9

. Service sheet wanted for Sobell receiver (modal no.) type 615, Data on the
lollowlng valves, 5Z4G, KT61, 6Q7G & 6X8G.—G. A. Hunt, 38 Garrick Close, Ings
Road Est., Hull, Yorkshire.

..l would be grateful to anyone of your undou who can let me have the serial
number of the FOUR VALVES contalned in the “UNICA" UNR 30 Communications
Recelver as | noed to repluco same, and the existing numbers on the valves are un-
[ —G. fl, 6 Mead Lano. Nor!hnllor!on Yorkahlro DLS 1RE.

. clreuit dlurnm i} t instr or h k for L
Wil gladly refund oostage.—P. Harston, 6 Burlington St., Bn(h BA1 25,

..manual for CD711, for sale 13A' scope working. —-T Ballay, Chnucev Lodge,
Maresfield Park, Uckfleld, Sussex.

Wanted, manual for R11558. Sell or loan.—G. R. Christie, 9E Talisman Avenue,
Westcliffe, Dumbarlonnhhe. Scotland.
o ..R.G.D.

050C rocolver. service manual or circuit. Buy or borrow.—Willson, 39
Rond. D Co. Durham.
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DAVID ANDREWS

No. 58
GRIP TESTER

A series of simple transistor projects, using not more than twenty components.

ment is to hold a probe (made of aluminium

foil folded round a piece of wooden broom
handle) in each hand and squeeze the probes as
hard as possible. The tighter the grip the more the
lamps will become illuminated. But more than this;
the lamps come on in a set sequence. A weak grip
will make only one lamp glow faintly but a very
strong grip could make all three lamps glow brightly.
An intermediate grip may only illuminate two lamps.
The circuit shown in Fig. 1 is designed to operate
three lamps this way but can be extended to operate
as many as are required if the instructions are
followed.

THE objective when using this piece of equip-

Circuit

is reached when it might be more economic to use
a zener diode. For more than four indicating stages
R2 ought to be reduced to 220 ohm. The sensitivity
of the unit is controlled by VR1. Reducing its value
lowers the sensitivity and requires a stronger grip
to get the lamps to light up.

% components list

R1 1kQ W R2 470Q {W R3-5 1kQ W
VR1 200kQ linear potentiometer

D1-6 1N4148 Tri-4 BC108 LP1-3 6V 40mA

Battery 9V Probes Veroboard

Trl is an emitter follower
and the potential at its
emitter is set by the poten-
tial divider effect of R1, VR1
and the body’s resistance
plus contact resistance be-
tween the palms of the hands
and the probes. The lower
the skin and body resistance
the higher will be the emitter
potential. Skin contact re-
sistance can, to some extent,
be controlled by the pressure
of grip on the probes and
this affects the emitter
potential.

This potential is used to

LP LP3

o B

B1

b2 lov
03 —

provide base current into
each of the following
grounded emitter lamp
drivers but the silicon diodes
in series with each of the
bases ensures that in the
case of Tr2 the output from
Trl must be higher than

G

In Fig. 2, below.

ToVvR1

D1-6 IN4g148 LP1-3 6V 40mA

Fig. 1, above, is the circuil for a four stage tester and a suggested layout on plain veroboard Is shown

1-2V while for Tr3 it must 3
be 1:8V and for Tr4 should
exceed 2-4V. Thus, when the
grip is weak the potential %

from Trl might only be 1-6V v

and in this case LP1 will be /
the only lamp illuminated 5 3
but if it is 2:2V Tr3 will be 1o\

starting to conduct and LP2 grips ° °
will start to glow while LP1 \
glows even more brightly.
The diodes are there simply CERCI
to provide potential incre- o o
ments for consecutive stages

ToLPY To LP2 To LP3
. i "_1 +9V
[ © © ] [ ° © ] —t -
Q [
® o I o <
4 [ ] © [
RS
° o o o b
|E: E ° ° ¢ ¢ BC108
c c
— ¢ ® g o o
B b
[ e ov
[ [ ] [ [ O = —

and the technique of adding
one extra to each stage could
be continued until some point
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FITT | All transistors,1.C’s offered
All individuaily boxed EXPRESS :
and Tarhtesd. Bl EXPRESS are new and branded.
g POSTAGE POSTAGE Manufactured by Mul-
trade discounts to bona S o for firt Tranuitor, lard, Texas, RCA. Fer-
fide companies. Price | = siditiona vaive s onti. Motorola. | ITT
. o . add 2p. ) ’ y” ]
and availability lists on s o7 aoie s, Fairchild,  Lucas, etec.
application. PC86 075 PL8Y 068 | 30C15/ aaz3 o010 pris  o2e | Quantity discounts on
| PC88 075 | PL50s  0-88 | PCF800 1-05 AAZ15 010 | BFI67 025 licati Send AE
DM70 063 EF80 046 | PCO7 045 PI508  1-05|30C17  1.00 AClo7  o35|BFi73  ogs|application. en S
DYS1 085 | EF83 108 [ PCS00 058 | PL509  1-55 | 30C18/ Acize 085 | BFIW 033 for full lists
DY86/7 042 | EF85 043 | PCC84 052 | PL802  0-86 | PCF805 090 AC127 025 | BPISO 035 .
DYB02 045 | EF86  0-90 | PCC88  0-80 | PY33 068 | 30¥5/PF8I8 ACI28  0-20 | BF18I  0-35
EABC80 100 | EF99 081 | PCC89  0-65 [ PY31/800 0-50 110 ACI176 025 | BFI94 013
EB91 088 | EF9l 180 | PCCl18% 065 PV§2 o-ss[aom/ ACI87  0-20 { BFIS5 013 | OCI6 100 ZTX50u 015 2N264u 060
EBCS1 075 | EF92 140 | PCF80 051 | PYS8  0.60 | PCEB0O 075 ACI88 020 | BFI97 015 | OC20 200 | ZTX501 015 | 2N2904  0-20
EBF80 060 | EF95 135 PCF82 180 | PYS0OA 1.05 | 30FL2 075 ACY2l 0-22 | BF200 032 [ OC23 195 | ZTX503 016 | 2N29044 085
EBFAS 062 EF183 060 | PCFAs 085 | PYS0D 060 [ 3OFLI> 105 ACY39 065 | BFS61 025 | OC25 040 | ZTX531 0-25 | 2N2908  0-32
EBF89 088 | EF184¢ 060 | PCF200 0-85 | PYS0l1  0-50 [ 30FL14 0-85 ADI4O 050 | BF898 025 [ OC28 070 | ZTX550 018 | 2N29054 Q-25
EC86 075 | EH90  0-58 | PCF201 087 | U26 1-00 | 30L17PCCB4 ADM® 050 | BPX2?9 028 | OC36 055 | INSIS 006 | 2N2908 0-20
EC88 077 | EL3¢ 095 | PCF801 085 U1l  1.00 052 ADISl 039 | BPX88 022 (OC36 065 |IN40OI 08 | 2N2926 010
ECC81 o-qs‘ml:ge Los | pcraoz 071 Ulss 980 sorrs/pecaos AD162 039 | BFY50 98| 0caz 040 | Inaone 07| 2N303 020
ECC82 043 | EL8I 090 | PCFB0S 0- A 90 | 105 APL15 025 | BFY51 020 - N4003 08 | 2N3055 0.60
ECC83 045 | EL8¢ 047 | PCH200 0-88 | UBCS1 070 . ) AP1I6 025 | BFYS2 020 OC45 018 | ING0OS  0-8 [ 2N3325  0.80
ECoB( 085 |ELSS 085 PCLSz 084 | UBFas 080 ;3;:;”‘ ‘l’:g ARl o20|BEWI 0gljocTl 018 1N 010 | 283614 080
ECC85  0-58 | EL86 -95 | PCLS - : ; AF186 040 | BY100 015 | OC72 H N400s 012 | 2N3615 065
ECC88 075 | EL95 070 | FCLae 089 vgnel ‘1)-%; aow.vpcs{nos Arasy 044 BYize 014 | OCT6 930 |IN407 012 | 2N3702 011
ECCl180 071 | EL91 131 | PCL85 0 - - A8Y27 030 | BY127 015 | OC77 55 | IN4009 006 | 2N3703 012
ECFS0 038 | ELLE0 140 nggl 083 | UcLss 970 | sorr9rpesoz ABy28 0-25 | BZX61 nerles iggin 928 | IXil48 008 | 2N3T04 014
F82 073 | EM84 ‘18 | PCL805/85 - 1-00 A02 025 0 18921 007 | 2N3705 012
ECF86 0-71 | EM87 118 083 | UI84 095 | 50p1 1 pcran) BAIlS 010 | BZYS8 series | OC81Z 045 | 182033  0-20 | 2N3,08 918
ECHS! 100 FEY51 083 [PDs00 185 | UYss 0450 | 695 BC107 012 010 | OC83  0-25 | 1820517 010 | 2N3707  0-13
ECH83 100 | EY86/87 042 | PFL200 0-80 | 6/30L2/ SOETT BCI08 012 | CR81-05 030 | OCI40 065 | 1821004 020 | 2N3708 007
ECHS4 078 | EYss 084 PLIS 088 | ECCA0e 1oo | 3FLIY BCl09 012 | CRBI-40 045 [O0C170  0-25 | 183010  0-25 | 2N3709 0-10
ECL80  0-53 | EZRO  0-51 | PL81  0-75 | 8F23/EF81Z BCII3 016 |CR83.05 040 | OCI7TI  0-30 | 2N696  0-16 | 2N3710 011
ECL82  0-81 | EZ81 040 | PLBIA  0-88 1-05 | 30PL14/ BCll7  0-21 | CR83-40 055 | OC200 055 | 2N69T 016 | 2N3711 0111
ECL83  0-68 (GY50! 090 | PL82 0-80 | 30C1/pCF80 | PCL8S 125§ BC143 030 | MJE340 0-530 | OC20]  0-80 [ 2N706 010 | 2N3819 -85
ECL8S 063 ' GZ3¢ 078 | PL83 096 ! 0-51 | 30PLI5  1-05 BCl47 012 | MJE370 0488 [ 0C202 080 | 2N7064 012 | 2N3820 0-80
BCI48 010 | MJE520 065! 0C203 055 [4N1131 025 | 2N3823 050
Y 0-20 BCI6IC 014 | MJE2055 110 | OCP7) 100 [ aN1132 025 | 2N3903  0-15
NEw VALVES ST TR e [ I BCIS2 012 | MJE3055 0-75 | ORP12 055 | 21302 0-18 | 2N3904 .20
| BCIS2L 012 | MPP103 0-40 | ORP60  0-45 | 21303 018 | 2N3905  0-25
— T4t 1'0"{“_70 0-40 BCI8SL 013 | MPF103 0-38 | TI005 020 | 2N1304 0-22 | 2N3908 0-16
Ind:vtdually boxed an UIs 3::2 SR aa g;zg BCY32 120 | MPFI04 035 | TICA¢ 029 [2N1305 02 [ 2N4058 o015
s s | BCYSS 038 MPFI0S 046 | TIC2260 150 |2N1308 028 | 254089 010
guaranteed but of EurouUm HEH || G BCYs{ 045 |NKTdos 060 | TIL200 025 | 2N1307 028 | uN4dso 018
o | UABCSo 040 | sK8d 948 BCY70  0-15 [ 0AS 060 | Tisds 026 | 2N1308 028 | 2N4061 013
pean or other origin at|Jipae 540 ekeo  ods BCY7l  0-20 [ 0A10 040 TX107 012 | 2N1309 030 | 3NDSy 014
atly reduced prices. VBt 075 e1sG o BCZII 005 | oA 010 | ZTX300 014 sNiols o s 38
gre y, P "UBW' 045 6Q7M  0-50 BD121  1:00 [ 0A9) 07 |ZTX301 014  2N2147 0-75 | 40361  0-45
Quotations Jor Sany i s dler o | mh imiom omifoe taIAhk njwh 8
; BDI31 045 0A202 010! 24 | 2 A 0126 ) 40430 o085
R - N7GT 048
valve listed. Send |yses 048 ;
nOt. gggg 8}8 gf,%“" g_gg BN7400 0-20 | BN7425  0-37 | BN7473  0-44  BN74107 051 | BNT4157 109
SIAE “fon lists: per o leee nu | SIS S8R IR BN L Svul onf| sy s
wzi 060 | EFS0 025 PCSS 060 | Uyers  oon | exlT o83 8N7403 020 [ BN7430 0-20 | BNT476 0-45 | BN74118 100 | BN74175 1.9
. 3 & - x4 BN7404 0-20 | BN7432 0-37 | BN7480 080 | 8N74119 1-92 | BN74178 1.44
AZ3) 0-55 | EF85 0-35 | PC88 0-80 | UFs9 0-40 | 6X5G 0-40 s S 748"
i i . BN7405 0-20 | BN7433 043 | BN7482 087 | 8N74121 057 | BN74190 830
CBL31 120 EF86 080 | PC97  0-50 | UL4l  0.85 | 6X50T 045 7406 040 | BN7437 0-43 | BN7483 120 | 8N7412-
CL33 1-50 | EF89 0-28 | PC900 048 | ULB¢ 0-43 | 7Bs 075 8N74 040 | BN A 1 74122 0-80 | BN74191 £2:30
CY3L 080 |EFSl 037 | PCCst 040 | st o43|7Be 28 8N7407 040 | BN7438 043 | BNT484 100 | BN74123 144 | BN74193 £30
DAF91 030 | EFsz 050 | POCES 085 | nvsr o3| 1B7 e BN7408 0-25 | BN7440 020 | BNT486 050 | BN74141 1-00 | 8N74193 .30
DAF9S 080 | EF9  0-40 [ PCCB9 050 | VR105-30 040 | 706 0.7 SNTA10 089 | o ANy gy | BNTRIAN | Enreres bA4[SNTane 172
. i 5 M - y 4 - N 2 -30 | BN74106 144
DFS1 080 | EF18s 080 | poves e | GR130-30 040 7HT 330 BN7411 023 |8N7442 085 | 110 [ 8N74151 115 | BN74196 188
DK96 050 | EF184 0-35 | PCF82  0-38 | 0B3 040 | 787 225 IR g R 050 | B0 078 RN 118 | enreyy B3
i 1 y X 5 g by - NT4165 d B8N74198 3-18
i i BSHEED R e O \RS i, 3D BN7418 030 | BN7453 020 | BN7T4%4 085 | BN74156 115 | BN74199 585
DK96 060 | EL34 050 | PCF802 0-50 | 1T4 030 [ 12AT7 040 323343 8:38 g:;:g(‘) 8i§8i§§3132 g:gg DIL 14 pin 18
Biai G |int ok omm 0w e | BR RING GBI G Qo (enm s
L96 085 | EL41 0-90 | PCF808  0- SR4GY 080 | 12AX7 033 N .
DYB6/T 038 |EL42 090 [ PCL82  0-35 | 5U4G 040 | 12BA6  0-45
DY802  0-37 | EL84  0-28 | PCL83 0-86 | 5V4G  0-50 | 12BE6  0.50 .
EABCS0 0-38 | EL95 040 | PCL84 045 | 5Y3GT 045 | 30C1 030 THIs MONTH’S
EAF42  0-75 | ELL80 100 [ PCL85 050 | 524G 0-45 | 30C16  1.05
EBOl  0-28 | EM80 045 | PCL86 045 | 6/30L2  0-90 | 30017 110
EBC33 100 | EMsl 4] PCLO0S/85 | SAKS 040 30C18 .90
75 | E - ‘80 | 6AM5 090 | 30F6 110
EBCSl 033 | EMS5 100 | PD500 1-30 | 6AQS  0-45 | 30FL1  0-80 o . OSCILLOSCOPE i
EBFS0 040 [EYS1 040 | PEN4S 0 0-85 [ 30FL2 075 10%, to be
EBF83 040 EV86 040 |PL38 0 045 [ 30FL1¢ 090 TUBE TYPE
EBF89  0-32 | EZ40 0-75 | PL81 0-50 | 6AUS 0-80 | 30L15 1-05
EBLOl 180 | EZ4l 075 | PLB2 045 |6DAS 028 | 30,)7  gos a e 0
ECC8) 040 | EZ80 028 | PL83 045 | 6BES 035 | VCR 139A
ECC83 033 | EZ81 029 | PL8¢ 040 | 6Blis 075 | SOP4MR 130 " d r
ECC83 0-33 | GY501  0-80 | PL300  0-75 | 6BJ6 0-55 | 30P12  1.05 a OI‘ e S Price £8-00 & 25
B BB IGm phmam on e o w | - e Sl
. 90 | 6BR7  1-00 - l
ECC88 040 (GZ3¢ 065 |PL509 1485 |6BS7  1.3§ 33,2{}3 2_:3 inc Udlng
ECH36 185 |GZs7 125 | PL802 095 | 6BWs  0-90
ECH42 100 | HN309 150 [ PX4 350 | 6BW7  0-90 [ 30PL14  1-28 POSTAGE| spEclAl OFFER
ECH81 030 | KT6l 175 | PX25 3:50 | 6C4 0-35 | 3BW4 050 9
ECH83 045 | KT66 250 | PY33 068 | 6CD6G 130 | 3524GT 0-70
Pory  oah|ETSLGCe) I PXSL  0-80 6CHS 140 | 50CDEG 120 TERMS OF BUSINESS: C.W.0. A/c's available to approved
ECL82 038 130 | PYS2 085 |6CW4 100 | go7 050 . S
ECL83 070 { KT8I 1-;.'. PY83 038 | 6F23 1-33 813 1TT 213 companies on application. Telephone and telex orders ac-
ECL86 040 | KT88 290 | PV8S  0-40 | 6F256 100 | . i X .
FOLL80O 390 | KTWS! 199 | bYoso oy | or2s 090 | 613 Ussr cep:led lExpog and dtr;ade enqulllnes ;velcomgd Lma etc son
EF37A 120 | MUl4 1-00 | PY81/8000-80 | 6J5M 085 15-75 application. Open daily to callers am.-> p.m. Mon.-Sat.
EF39 120 | N7R 275 | PY8O) 050 | 6J5¢ 045 | Ra6A 100 Closed Sat. 1-3 p.m.

T VALVE MAIL ORDER GO.
RS 16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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“SLO-SYN” 3-LEAD
SYN(HRONOUS STEPPING
MOTOR

Type SS15. These
fine motors are
easlly reversed.
starting and stop-
ping in less than 5¢
without electrical
ot mechanical
braking. Simple
relay clrecuit can
to winding for a maximum

be applied to give DC
holding torque of 3000z in with 35v at 0-35 amps
through winding. For AC. (synchronous) operation at

120r., 50H2, Speed 60 rpm at 60Hz., 72 rpm. STEPPING
Holding torque at 50 steps per second—100 oz/in. Can
be wired to glve 100 or 200 steps per revolution witn
accuracy of 0 1° per step non-cumulative. Torque
characteristics can be modified by simple R.C.
clreults. Dimensions: difa. 47, body lenath 43", spindle
length 23" x 7~ dia. Welgh! 65 Jbs. BRAND NEW in
maker's packing Offered at less than | maker's price.
UR PRICE ONLY £15
MAINS SOLENOID by MAGNETIC
DEVICES LTD.
A beautifully constructed solenoid at half normal
price. A 2-sided bracket 1s Incomomlad for vertlcal
or horlzon!al moun(lng Size: 27 x 14" x 147, Pull 1s
pr 2Ibs., ger travel 13", Fixing eye
lakes up to }' bol! plunger non- :apnve NEW in
original maker’s boxes. £1-20. P. & P. 20p. Large num-
ber available, speclal price for quantity.

MAINS
SOLENOID

This little umit gives
vertical 1t of approxi-
mately 1
hinged “elbow'

Bracket Incorporates 2 fixing screwas. Length ol arm,
24”. 240V AC. Pull at coll is approximately 1tb. £1
FREE P. & P. Speclal quotes for quantities

SOLENOIDS
by WESTOOL

240AC type MMS
3lb. pull, 23"
11", Travel 17
ca:h. P. & P. 10p.
240AC type MM4. 2ib. puil
147 x 13" x 1”. Travel 3" 70p
each. P. & P. 10p. Quantity
discounts: 10-50 10%. 50 up-
wards 25%

OPEN FRAME
shaded pole
GEARED MOTORS

(Dural  gear  case)
240 AC., 28rpm. NEW
HIGH TORQUE anprox
overall size: 34" x 33"
231" 4 spindle$” dla as:lluslm(eu £2 70 P &P 30p
Simllar to above, 19rpm. £2-70. P. & P. 3

110rpm with pressed steel gear case (s!mllar to above
but slightly smaller). £2-70. P. & P. 30p

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
{concurrent wnh time semno) 15 x 1min

NORPLEX

The f{amous Amerncan fibre-glass copper-clad
Iarmi

. Finest quality with woven glass base of

app!
divisions. Panel mounting with chromc
bezel 31" dia. £9-40. 15p P. & P.

KNOWLE (U.S.A)) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 200€2, output 60 or 80 DB at 1 Kc
As used in deat aids, buaamo devices, etc. Slxa (60
DB) 7/32” x 5/32” x §”; (80 DB) ¢ x 5/32" x {”. Ex-
equipment, all lesled '£1-20 each. P. & P. FREE.

Epoxy-resin. Excellent Mech. and Elec. conductive
properties. Heat rosistant, Ideal for P.C.'s etc. THIS
1S A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 12”7 x 12”; 24" x 127,
24" x 24”; FULL SHEET 43” x 37" (11 sq. {1.). Single-
sided Copper with thickness of 1/32%, 3/64”, 3/32".
Also double-sided 1/32”, 1/16”, 3/32”. £9 per sq. it.
Cut sizes (1-10 sq. I1.) 25p. P. & P. Fuli Sheet £8 each.
Carr. £1 for 1st gsheet plus 25p each additional sheet.

1 SILVANIA
MAGNETIC SWITCH

Now complete with reference magnel

A magnetically activated switch, vacuum
scaled In a glass envelope. Sllver contacts,
normally closed. Rated 3amp at 120v. 14amp
al 240v. Size: (approx.) 144" long x " dia.
tdeal for burglar alarms, security systems
ete., and wherever non-mechanical switching
1s required. 10 for £2 10; P. & P, 15p. 50 for
£8;100 for £16-50. FREE P & P over 10.

AMPEX 7-5v. D.C, MOTOR

This is an ultra precision tape

motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM/CM.
Stall load at S00ma. Draws
60ma on run, 600rpm
adjustment.  Internal
suppression. 1~ dla.
spindle, motor 3" dia.
Original cost £16-50. OUR
PRICE £3:30. P. & P. 25p.
targe quantilies available
(special quotations). Mu-metal
enciosure available 75p each.
FREEP. & P

ALL PRICES NOW INCLUDE
V.A.T. UNLESS OTHERWISE
STATED

All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only,
We welcome orders from established
companies, educational depts., etc. All
orders under £2-50 C.W.O., please.
Company orders under £2-50, surcharge
60p unless C.W.0O.

ELECTRO-TECH components L.

315/317, EDGWARE ROAD,
LONDON, w2,

Tel : 01-723 5667 01-402 5580

THE RADIO SHOP

16 Cherry Lane Bristol BS1 3NG
Tel.: Bristol 421196. STD Code 0272
Your West Country shop for electronic
componaents and solid state devices
Mains operated relays. B11A base
3 pole change-over 10A. 35p post paid.
Bases 16p.
Muititurn Potentiometers
Ex Equip. Relcon 1K £1%
Good condition -25” spindle 30p post
paid.
Mains Slow Motion Motors
1 Rev. per 6 mins. 2” dia 14" Deep 45p
post paid.
Hook up Wire 1/024 PVC ins Asst
colours 4x100yd Reels only £1-75
post paid.
AIRCRAFT BAND CONVERTER
Circuit, instructions and components.
All you need is a tobacco tin.
Price £1-40, post paid.
TRANSFORMER
Mains input 240, output—0-75V—5-5V—
13V—1 amp. Size, height 3" x 3" x 24"
shrouded + 2 fuse holders.
95p, post paid.
5 COMPUTER PANELS
9" x 77 min 35 trans. OC44 EQ ACY17
2 Trim Pots min 70 condensers.
Min 80 diodes inc. OA81 + resistors.
Most transistors have long le ads.
£1:25, post paid.

. 1973 CATALOGUE
Over 25 kits. Over 30 books.
components, cases, etc.
Only 10 p, post pald.

ALL PRICES INCLUDE V.A.T.

Plus
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TRANSFORMERS

DOUGLAS GUARANTEED

Prices include P. & P. and 10°. VAT
12 or 24 Voits
Ref, Nov. Price
MTILICS® 21-55
MT213°% £1-99
MT7ICTS £2-45
MTIRCT £3 08
MTFOAT £3-95
MTIONAT £4-49
MT 72T £5 28
30 Volu All tappes) at 0-12-15-2
Output  Ref. No. Price Qutput Ih( \n Price
ADips, Atnps.
300mA MTLI2CTS 2181 4 MT2)IAT £5-22
(K3 MT7CTS 22 81 30 MTHIAT  28-10
e MT 3AT 23-77 KA MTSNAT 29
3A MT20AT 44 31 104 MTHIAT £11-97

3. 4050\

50 Volts. All tapped at 0-19-23-3

A00mA MTI0?ATS £2:36 3A MTIOSAT £6-34

[BY MTIOZATE £3-50 44 MTI06AT £8-02

20 MTIOSAT £4:-74 54 MTIO7AT £11-51

60 Volts. Al tapped ar 0-24-30-40- 4160V

30imA - MTIAT £2-80 LA MTI27AT £5-15

A MTI2HAT £3-70 3A MTI2OAT £7-50
AUTO-WOUND RANGE

Power

vutput  Winding tapped at Ref. No. Price

Q0N 0-115-2]0-240 MTI13CT £1-48

VA MTE4AT £2 95

130V Q113 MTHANT £3-61

200V A MTHIAT £4 31
“400v. Onlpul u S50HZ.

C-D Ignition Bysten by K. Marston,

Wireless World,
Reference IT3AT £4-26
EQUIPMENT RANOE

Hrc Ouwul [{XIRN] > Price
200t £1 39
100 \ 21-39
S\ 41 39
30mA 21-39
300mA - o £22-13
300mA -2 £22-53
Mmoo MT205AT** 23-39
S00mA -2 MT203AT" £3- 71

0- &8 | MT204AT" 23-78

20-12:0:12-20  F00mA (e NT22IAT" 21-98

AT indicates npen univeral fiving with tags: CT 1 open

Ceclamp taing with tags: CS fx copen U -clanp thing with

«pllls: * wath Interwinding screen; ¢ untappet 240
S 3 tapped at 210-240\ L other primarics tapped
240V

D TY l'ht IN STOCK through Agents or Diteet,
PPlease seaul for Hsts,
DOUGLAS ELECTRONIC INDUSTRIES LTD.,
Direct Sales Dept. P.W,, Thames Street. LOUGH, Linoe.
LN1l 7AD

SHORT-WAVE

H-A-C- KiT8S

WORLD-WIDE RECEPTION

¥amous for over 35 years for 3hort-Wave Equlp-
ment of quality, “H.A.C.”" were the Original
wuppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfled
customers—including Technical Colleges, Hoa-
pitals. Public 8chools, R.A.F., Army, Hams, etc.

1974 “DX" RECEIVER

Complete kit—Pr! cczl 30 (Incl. p. & p. & V.A.T.).
Customer writes ustralia, India and Amecrica
at loud volume."—''I have now heard over 300
stations including many Amateurs. I have
received 32 Q.8,L. verified reporta—from all
continents. An amazing one-valver,”

This kit contains all genuine sahort-wave com-
ponents, drilled chassls, valve, accessories and full
jnstructions. Ready to assemble, and of course,
aa all our products—{ully guaranteed. Full range
of other 8.W. kits, including the famous model
“K plus” (illustrated above), All orders despatched
by return. 8end now for free descriptive catalogue,
of kits & components, Test Report avallable.
EXCITING COMPETITION for Short-Wave
Itstenera. 8end atamped envelope for detalls.

“H.A.C.” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.I




ON THE

AIR

SHORT WAVE DX
by MALCOLM CONNAH

HE receivers used by Broadcast Bands listeners

I vary enormously; they may be ex-government

sets or brand-new conmimercial units; but all
receivers have one thing in common: They will not
give their best performance until they are used with
a good aerial system. .

When we talk of an aerial system we include any
devices, such as aerial tuning units, which are placed
between the aerial and the receiver.

In order to get optimum reception the aerial system
must be resonant at the frequency of reception.
Amateur Bands listeners, and operators, have an
advantage here because their bands, with the excep-
tion of 15 metres, are closely related. These bands
are 10, 20, 40, 80 and 160 metres. If an aerial system
is resonant on 80 metres it is a relatively simple
matter to get it to resonate on 40, 20 and 10 metres.

The Broadcast Bands, however, are completely
unrelated being 11, 13, 16, 19, 25, 31, 41, 49, 60, 75,
90 and 120 metres. If one of these bands is of particu-
lar interest a half-wave dipole may be erected for
that band. The only practical solution for all band
reception is to use some form of end-fed aerial. It
should be noted that the term ‘long-wire’ is often
used incorrectly, a misuse of which I have been
guilty, as this is strictly an end-fed aerial which is
long in relation to the wavelength being received.

The length of aerial that can be erected depends on
the amount of space available, but the usual compro-
mise is between 50 and 100 feet long. Theory dictates
that the aerial should be straight, but many people
have had very good results with aerials that have
been bent in ortler to fit them into the space available.

The aerial should, preferably, be an outdoor one
erected at a reasonable height and located as far
away as possible from such obstructions as buildings
and trees. A very simple aerial tuning unit (such as
that described by David Gibson in the January 1974
issue) should then be constructed in order to make
the aerial system resonant on the desired bands.

Readers' Logs

David Kernick of Prescot, Lancashire used his
Grundig TR600A portable with only just the built-in
telescopic antenna to hear the following.

"6070 R. Sofia, Bulgaria at 1930.

7145 R. Kiev in English at 0030.

7215 All India Radio in English at 2000.
9550 R. Finland noted at 1805.

9670 Adventist World Radio at 0930.
9695 V. of Saudi Arabia, Arabic at 0405.
9745 R. Baghdad, Iraq noted at 1945.
9770 R. Australia, English at 1605.

9833 R. Budapest, Hungary at 1615.
11920 R. Algiers noted at 1900.

11970 R. Tunis in Arabic at 0920.

15140 R. Havana, Cuba in French at 1935.
15165 R. Denmark in Danish at 1850.
15240 R. Belgrade, Yugoslavia at 1530.
15410 United Nations Radio at 1600.
17755 HCJB, Quito, Ecuador at 1930.
17780 RSA, South Africa noted at 1600.
17845 WYFR noted in English at 1730.
17865 WINB, Red Lion, music at 1930.
21630 V. of Saudi Arabia, testing at 1110.

Richard Staples has found an Eddystone 680X in the
loft (excuse me whilst I return my ladder to garage)
and the addition of a 100 foot end-fed aerial pro-
duced:

3999 R. Godthab, Greenland in Danish at 0840.

4820 Voz Evangelica, Honduras at 1805.

4940 R. Yaracuy, Venezuela, Spanish at 1740.

5920 R. Kiev, news in English at 1800.

9590 R. Australia noted in English.

9610 R. Canada in English at 2115.

11720 R. Nacional, Brazil, Portuguese at 0705.
11935 R. Pakistan, news in English at 1715.
15200 RSA, South Africa in English at 0840.
21695 Greek Military Radio, Athens at 0905.

Christopher Hodgson of Sunderland reports that
Radio WYFR (Family Radio Inc.) broadcasts in
English to Europe at 1810 GMT on 15130kHz. The
station replied to his report in about two weeks and
the address for reports is: WYFR, 290 Hegenberger
Road, Oakland, California 94621, U.S.A.

With his usual equipment; Codar Multiband 6, P.W.
A.T.U. and 50 foot end-fed; Christopher also heard:

7080 Voice of Vietnam, Hanoi at 1820.
7210 Red Cross Broadcasting at 1700.
9505 VOA, Tangier, in Rumanian at 1930.
9525 All India Radio at 2010.
9540 Radio Tashkent noted at 1210.
9545 Radio Ghana, s/off at 2215.
11805 WYFR—Family Radio at 2100.
15130 WYFR—Family Radio at 1810.
15175 RSA, South Africa, s/off at 1850.
15185 R. Finland noted at 1830.
15290 ORTF, Paris, s/off at 1115.
15415 Radio Kuwait, s/on at 1730.
15420 BBCpEast Med. relay noted at 1600.
17820 R. Canada, s/on in Polish at 1530.
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VHF/FM
by SIMON DAVID

OGMANAY was celebrated in Scotland in a
H different way than usual. No doubt the timing

was deliberate for Radio Clyde, Scotland’s
first commercial radio station, broadcast on 95-1MHz
on December 31st. The station started at 10.30 p.m.
with news and introductions to the staff. The 4kW
transmitter is at Black Hill.

The criticisms and doubts surrounding London
Broadcasting, the London news stations, resulted in
the resignations recently of the Managing Director
and Chief Editor. Former Lord Mayor of London,
Sir Charles Trinder, also walked out issuing an ad-

]

mission that the finances had not lived up to ex-
pectations. One thing evident is the difference be-
tween some commercial and BBC local radio broad-
casts from a technical standpoint and although both
have severe financial restrictions, it is only to be
expected that the latter has the advantage of
drawing on the resources of its *great-auntie”.

I have been informed that BBC Radio Derby is
still operating on 96-5MHz from Sutton Coldfield
using slant polarisation. The 94-2MHz transmitter
that I mentioned recently is installed at the studio
to fill-in the town centre area because of surround-
ing high ground. It uses a vertically polarised aerial
and 10 watt transmitter. ’

The Radio Derby aerial at Sutton Coldfield is a
S-element Yagi array 500 feet above ground level.
It provides a maximum e.r.p. of SkW in the Derby
direction.

Also from Derby, Roy Patrick reports that the
Lichfield IBA transmitter for the Birmingham area
is due on the air on 94-8MHz in February; the
Manchester commercial station is due on 97-0MHz
(2kW) in March; the Swansea station is expected
to start transmitting on 95-1MHz (1kW), using the
circular type of aerial, later on in the summer of
1974.

Last month I reported on the results of using the
Antiference FM264T six-element- aerial. Results
since then have been repeated with the addition
of Rouen on 96-6MHz. Unfortunately conditions
have not favoured reception from Rheims.

MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

AVE KERNICK (Prescot, Lancs) has a Grundig
D TR600A transistor portable with a built-in

ferrite rod antenna, which he has found to
be an excellent receiver for pulling-in distant stations.
He reports hearing programmes in English from
AFN Frankfurt 872kHz; Deutschlandfunk, West
Germany 1268kHz at 1745hrs; Radio Norway 1578kHz
at midnight; Radio Sweden 1178kHz at 2245hrs;
Radio Tirana, Albania 1457kHz (additional frequency
for the English Service) at 0330hrs; together with
Sud Radio, Andorra in French at 2245hrs on 818kHz
and Tripoli, Libya in Arabic at 0025hrs on 1250kHz.
Dave asks if it is possible to hear North America
on the medium waves using a portable receiver. This
is unlikely as a ferrite rod aerial does not have
enough pick-up to receive really distant stations.
DXers who want to try for North Americans should
use an external aerial or a medium wave loop such
as the DXers MW Loop Aerial described in the
April 1973 issue of Practical Wireless.

Readers’ Logs

Roy Patrick (Derby) reports hearing the new Inde-
pendent Broadcasting Authority (IBA) station' at
Manchester testing on 1151kHz at 1100hrs on
December 1Ist and IBA Birmingham using test tones
on the same channel. IBA stations in the provinces
are expected to wuse 1151kHz for stations at
Manchester, Birmingham and Glasgow (R. Clyde);
1169kHz for Swansea and 1546kHz for Liverpool
and Edinburgh.

R. B. Callwood (Munich, West Germany) reports
hearing BBC Radio 1 (1214kH2z) at lSO(_)hrs on his
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car radio while driving on the autobahn between
Munich and Frankfurt. Reception was on a single
occasion only and he wonders if any other reader
has received BBC Radio 1 in Germany.

Bill Thorne (London) asks for information about
the French broadcasts on 584kHz (513m) which he
listens to regularly. The station on this frequency
produces programmes for the Paris area for the
greater part of the day and has a power of only
S5kW. The address is O.R.T.F., 116 Avenue du Presi-
dent Kennedy, Paris 16eme France.

Brian Murray has heard IBA Radio Clyde testing
on 1151kHz at 1345hrs and he reports that this
station is due on the air on December 3lst, 1973.
Brian has been busy again with his Astrad VEF 204
receiver using an old band 1 TV aerial as a medium
wave antenna. His log includes programmes in
English from Radio Warsaw 1502kHz at 0115hrs;
Radio Sweden 1178kHz at 0025hrs; Manx Radio, Isle
of Man 1295kHz at 1350hrs; Radio Eireann 1250kHz
at 2120hrs; Trans World Radio, Montecarlo 1466 kHz
at 2325hrs and Radio Portugal 755kHz at 2312hrs.

A last-minute phone call from T. McCann (Belfast)
reports reception of Newfoundland on 930kHz (CJON
in St. John’s) with the comment “lI was surprised
at the strength of this station.” Propagation on the
North American path is rather variable with periods
of a week or more when nothing can be heard. At
other times, many stations in Canada and the United
States can be heard, the limiting factor being inter-
ference from Europeans. During the winter listen
around midnight on 600kHz, 640kHz, 710kHz, 930kHz,
940kHz, 950kHz, 1070kHz, 1130kHz. North Americans
are easy to identify as all stations are allocated call-
signs which are used frequently together with the
name of the town or city where the studios are
located.



ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERSLIM

STEREQ AND MONO

Plays 18%, 10" o2 7* ncordl
Anto or Mannsl, A bl
quality unit backed by Bl
reliadllity witb 12 months'
uarsntes. AO £200/250v.
e 13} x 1lin,
Above motor board 8%in.

Below motor bourd 34
o TEnEG end Wowo xraL £6°25 Post 265,

PORTABLE PLAYER CABINET 4,50

Modern design. Black rexine coversd.
Bilver front grille. Ohrome fittings.

Post 25p.
Motor board cut tor BSR deck.

COMPACT PORTABLE STEREO HI-FI

Two full llu loudsper

s 181 x 10 x 8o, Player
unit el dupnkou making it mely compa

xtre
Overall .lu only 188 x 10 x lx'n. 8 watts per cbanne, plays
all recor

rvm. 45 rpm.
Separate

ume &
controls.

C mains,

- U,

Attraotive
Teak finish
Woeight 181bs.

SPECIAL OFFER

8MITH'S CLOCKWORK 15 AMP
TIME S§WITCH 0-60 MINUTES
lln lo pole two-way,

tlace mounting with fixing
lonwn. Will replace existing wall
awitoh to give light for return home,
garage, automatic anti-burgular lllhtl. oto, Varlsdle knob
Turn on oz off at full or {ntermediste settings. Makers
last list price 24-50. Brand new and !fully

Bargain Price
£25

85p carriage

ANOTHER RCS BARGAIN!

4 Transistor Mono Amplifier

Powertnl 8 watt ontpnt. 15 ohm. AC mains operated with
former. 3-Controls, volume, tublo. bass and On/Off
h with knobs. Ready made o rhmd ofzcult board.
inputs and outpnu. Famous m ‘5.95 Post
Bise 8in. wide x sep x 8in. high, 88p
Sultable 7% x 4~ umhr. 81,

R.C.S. STABILISED POWER PACK KITS
All parts and instruotions with Zener Di
Bridge Rectifiers and Double W

able 8 oz 9 or 18
ASE STATE VOLTAGE RIQUIBID . Post
mun 8.A.E. Bise 8} x 1} x lin. £2 20!011

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH M

ldeal for Mike, Tape, P.U., Gultse, elo. Oan bo md with

Battery 9-18v. or .’l‘. line 200-800V. d.c. operation. Slse

137 x 13” x §*. Response 28 o/s. to 25 Ko/e, 20 4B gain.

For use with valve or transistor equipment, 9 Post

Pull insteuotions sopplied. Detatls 8.A.E. P 20

E.M.l. WOOFER AND TWEETER KIT

Wooter 102 x 6}in, Ceramic Magnet, 4401. 18,000 lines,
Twoeter 8}in. square, 10,000 lines. Orossover condenser
fall instructions supplied. Impedsnce 8 ohms.

Power 18 watts, 5.75 Post 25p.

NEW MODEL “BAKER LOUDSPEAKER” 12in. 50 watt
GROUP 80/18 8 or 15 ohm bigh power fall
ranke. Prolessional quality.

BAKER MA]OR 12" £9 90

free
Ry
-

s flux dtnln
gauss and 2 total
5,000 lnmlh.
rnonlnoo 40 ofs Ra
walts, g or 8 or
16 ohms must be stated.

Module kit, 80-17,000 ofs
wl:h twester, crossover, bafy
snd instructions,

bt £12.50
Ploase state 3 oz 8 or 15 obms.
BAKER “BIG-3OUND’" SPEAKERS Post 1free
'‘Group 23' |'Group 3%’ ‘Group 50’
18 lnoh ‘8 80 1% inch ‘9 90 16 inoh ‘22

85 watt | 50 watt
aorlorlbohm 8 or 8 or 16 ohm | 8 oz 15 ohm

TEAK VENEERED HI-FI 3PEAKER CABINETS

For 12in, or 10in. dia. speaker 20 x 18 x $in. £9-00 Post 25p
Por 18 x 8in, or 8in. speaker 16 x 10 x 9in, £5-50 Post 26p
Yor 8 x bln lpolhr 160 x 8 x6in, 84-40 Post 28p
For Oin. and 24

BRITISH FM/VYHF TUNING HEART

88 to 108 M/08 British mads. 2 Transistors ready aligned
requires 107 M/C8 LF. Complete with tunlu [

butwt

L0 Our price £3:95 ;0,500
MAINS TRANSFORMERS Al pont
Eagle MT12 12-0-18V 50mA .........000.0n 9
250-0-250 80 mA 0 3V 8-5A 08V 1A oz 5V RA.

Fully {n:

sulated.
OUR PRICE £1-65 or 88 pair Post 28p
WEYRAD PSO—TRANSISTOR COILS

RAZW Perrite Aerial. “p | Drivet Trans. LFDT4..68p
Ju PS0/1A0 40p Priuted Olrenit, POAL. .88p
F. P50/2C0 470 ki 0p J.B. Tuuing (hn( 605 .“p
rd 1P, PMISCO 0p | Woyrad Booklet ..10p
pare Cores .... 8 | OPTl................ P
r-munou x Qiu. 80p 6 x Jin.20p.8 x {in. 10p
YOLUME CONTROLS | 80 ohn Coax 4p. ra.
BRIT(IK AERIALITE
5 K. ohma to £ Meg. LOG o RAXIAL-AIR SPACED
LIN, L/8 15p. D.P. 26p. ‘o d. 41-40; 60 yd. 42
STEREO L/8 88p. D.P. 75p, QL LOW LOBS ,
Edge 5K.0.P. Transistor 25p ' 1deal 685 & colour lOP 74

8in & 10in ELAC

ofs.

Each®
Pon

Hi-FI SPEAKER
Duul oont f.:nwma roll
At

" 80- 1v,000
Bnu tesousnce 88 ofs.
8in. 10 watt,
10ln 12 watt
EML 134 x 8in.
and orossover, 10 watt,
State 8 or 8 oz 15 ohm.

Post 25p

With flared tweeter cone and ceramio
Bams ru. 46-00 o[u
Tlux 10,000
8tate 8 or 8 or 16 obm. Post 25p
BOOKSHELY CABINET

s ostamio
8 ohm {mpedance. £3 75
slc power.
With twin tweeters £4.50
(As flinstrated)
magoet. 10 watt, £2 75
8ize 16 x 10 x 9{n, teak finish

SET OF 8 MOTORS FOR COLLARO 8TUDIO, 115 VOLT
TAPE DECK $£2-50 Post 50p.

BLANK ALUMINIUM CHASSU 18 w0 2iin. sides
6 x 4in, 469.8 x 6in. 63p; 10 x 7in. 68p; 18 x 8in, 85p;

14 x 9in, IOD x 6in, p 12 x 8in, 69,16x101n sl
ALUMINID; ox:sa x 3 x 3ln. 80p; 4 x 4 x din. 70;
exlxllnwp: x 4 x 4in. 81; 12 x 4 x 4in, £1-80

PANELS 184.w.¢. 8 x 4in, 9p: 8 x 6fu. 18p;
14 x 8in, 189. 10 x 7in.19p; 12 x 8in. 20p; 12 x 8in. p
16 x 6in.28p; 14 x 9in.84p; 12 x 12in.40p; 16 x 10in. Sgp
PAXOLIN PANEL 10 x B8in. 15p.

SPECIAL OFFER

3 inch panel metre 50 micro amps, un 1 seale
3 ety Ps. unusual scale requires
Post 25p.

RADIO GOMPONENT SPEGIALISTS, =

Open 9—6 Wed. 9=—
Buses 50, 68, 159.

Minimum post 20p.

llustrated Colour Brochure, Radio Books & Components Lists 10p.

63V 3:5A, OlV 1A ot 6V2
-3V RA ..

2! x 2} x 8.

GENERAL PURPOII LOW VOLTAGE. Trap
at 2 amp. 8, 46 8, 6.1!. 9, 10, 12, 15, 18, 24 an

76
d outputs

8amp. 6, 8, 10, 18, 10, 18,
5, 8 and 13V &5 amp $1-20. 8 amp, !. 5, 8, 10, 18 and
8-0-8V £1-80, Ditto & :mg $1-80; 6-0-8V 500mA
DV 1 “?1“p 18V lOOmA 75p 18V boomA 85p 12V 750
am]
AN romu. 118V to 230V oz 230V to 118V
26. mw i 750W 810; 1000W 815

. Inpot 200/280V.
L AR 1S Bl L e
‘H.I“ ” V! l&lDGl CKM:(‘!goR REOTIFIERS;
6 oz 12V outputs. 1§ amp 40p; & amp 55p; 4 amp lbp.
MAINS [SOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. BA. 7R0W.

Insulated terminals. Varolsh hnpngnud. Tully enclosed
in steel case with fixing iset.  OUR PRICE ‘ | 0 Care,
Famous make. (Value 819) 50p

Cau be used aa 800W auto transiormers 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS,

NEW ELECTROLYTIO CONDENSERS

2/850V.. 14p | 100/28V .. 10p | 8R+82/350V .. 40p
4/360V .. 14p | 880/28V .. 14p | 50+580/300V " .. 80p
8/450V .. 18p | 500/R8V .. 20p eo+1ooggov .. 88p
16/450V  22p | 1000/28V .. 35p | 88+ 88, . 80p
88/450V  88p | 1000/50V .. 47p | 32+ 238/450V . 80p
38/500V 80p | 8+3/ .. 88p | 350+ 50/885V 88p
28/28V .. 10p [ 8+16/450V 280 100+60+50[860V up
50/80V .. 10p ' 10+ 16/450V 40p

LOW VOLTAGE ELECTROLYTICS

1, &, 4, 5, 8, 16, 25, 80, 50, 100 200ml' 15V. 10p.
500m¥, HV 18p; 25V. 23

IOWm' Sv D WV _4]7». 100V, 70p.

!6
3 059. 8000:; MV 47;, 50V, 68p.
5000m?F. 6V, 269 12V, 42p; 28V. 76p; 35V. “p.bOV 98p.

OERAMIO 1pF to 0-0lmP, 4; Silver Mica 2 to 8000pF, 4p.
PAPER 850V-0-1 4p. 05 1 p mr 18p; Imr 160 18p.
500V-0-001 to 0-05 4p; 01 -25 8p; 0-4

S8ILVER MICA. Close toltnneo 1° £:2-500pF s 2.200
OF 103; 2.700-8.000pF 20p; 88000 0.01, mid 0p: sech
TWIN GANG, “0-0 208pF +176p7, 85p; 500p7 standard
78p; 885+ 365 with 25+ 26pF 8low motion drive 50p.
SHORT WAVE, SINGLE. 10pF 30p; 25pF 65p; 80pF 86p.
NEON PANEL INDICATORS. 260V AC/DC Amber 20p.
RESISTORS. iW, W, 1w. 20% 1p; 8W, 8p. 1002 to 10M .
HIGH STABILITY. } w. 10 ohms to (] mu . 10p,
Ditto 6% Preferred "luu 0 ohms to 10 meg., 4p.
WIRE-WOUND RES RS. 5 watt, 10 w:t 16 watt
10 ohms to 100K 10p each; 0:5 ohm to 8- ohms 10p.

TAPE OSCILLATOR COIL. Valve Type 85p.

18x 8 x 8in, 84-00 Post 25
LOUDIPBAKER CAB!I!T WADDING 18in. wide, lbp lP
GOODMANS é4in. HI-FI WOOFER g,
d Tdeal columnn.
I-Fi Enololun lymml. ote.
£4-00
ELAC CONE TWEETER
The moving coil disphragm gives & good
feom 1,000 o/s to 18,000 ofs.
8} x 2in. desp. Rating 10 watt, 8 ohm

8 ohm, 10 watt, Large ceramic magnet.
lmhl Cambrio cone lnrround £ 4
cabinet 12 x 8 x

Suitable Twoeeter 43 00
tadiation pattern to the higher freqnencies
and & smooth extension of total rugonu
Suitadle Post 20p
Crossover 81-80 £1.90

SPEAKER COVERING MATERIALS. S8amples Large 8.A.E

Horn Tweeters 2-16ko/s, 10W 8 ohm or 15 ohm 8$1-95.

De Luxe Horn Tweeters 2-18 Ko/s, 15W, 15 ohm #£3-50.

CROSSOVERS TWO-WAY 80000ps 4 or 8 or 16 ohm £1-80.

LOUDBPEAKERS 8 OHMS. 7 x 4ju, 81-25: 6}iu. 41:50.

8 x 5in. 81-60 8in, 81-76; 10 x 6in, 81-80; 10{n. 48-00.

SPECIAL OFFER: 80 ohm ﬂlu ¢ Bun

8in., 25 ohm, 2{ln. dis., 8iu. dis, x 4% |

16 ohm, 8}in. dis.: 6 x dln.; 7 x Mn 8 x 8in. TYPR

8 ohm. 2}in.; 8iv.; Spiu.; bin. dis. (6 x 4in. 8 ohm 81-50)
ICHAR] ALLAN TWIN CONE LOUDBPEAKERS.

8 in. diameter 4 walt 48-50. 10iu. dlameter 5§ watt £8-50;

12 {n. diameter. 6 wati 48-95.

VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.

5 WATT MULTI-RATIO. 8, 8 and 15 ohms, 80p.

Mike trans. mu metal 100:1 4125,

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All putpose tnmhtoﬂnd. ldea] for
Grouil. Disco and P.A. 4 inputs

aud music. 4 way mixing.
Output 8/15 obhm. a,0. Mains,
Separate tredle aud bdass conirols.

Carr,
21-00

£49

SUPER VALVE MODEL 100 WATT CALLERS ONLY 869,

BARGAIN AM TUNER. Medlum Wave. ‘4 95

Transistor Buperhet. Ferrite aerial. 9 volt,

BARGAIN § CHANNEL TRANSISTOR MONO MIXER.

Add musical highlights and mund oflects to recordings.

Wiil mix Microphone, records, tape and tuner £3. 95

with separate controls into unﬂo ontput. § volt. £5 95
.

TWO OHANNEL STEREO VERSION
gABGAIl 8 WATT AMPLIFIER. 4 Transistor ‘4.50

ush-Pull Ready bdnilt, with volame, treble
and bass controls 18v. DC operation,

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
COAXIAL OUTLET BOXES, surface, 35p.
BALAXCED TWIN FEEDER 800 ohm 8p yard. JAOK
S8OCKET 8td. open-circult 14p, closed-ciroult 28p.
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Bocket 8p.
JACK PLUGS §td, Chrome 20p; 8-3mm Chroml 1%p, D
SOCKETS Chassis 8-pin 10p; 5-pin 10& IN SOCKETS Lead
Kln 18p; S-pin 25p. DIN PLUGS 3-pin 18p; &-pin 25p.
VALVE HOLDERS. 8p; CERAMIO 10p; CANS §&p.

_@ REVERSIBLE 4 POLE MOTOR £1.95

1,400 rp.m. Reversible 42 Watt, Post 26p

spindle 11" x /32", size 84" x 8", As

{llustrated. With Cooling Fan 240V A.C.
E.M.I. GRAM MOTOR ﬂ,oo
120y, or 240v. A.C. 2,400 rpm. £-pole
70mA. 8ize 2f x 2% x 2% in. Post 28p.

WHITEHORSE ROAD, CROYDON

| Sat. 9=5 (Closed for lunch |.15~=2.30)
Rail Sethurst. Tal. 01-684 1665

1099




Ambit

International

We are not just another component
retailer—but a complete semiconductor
service. We can either supply or tell
you where to get any ‘hard to find’
1.C's, and can now provide data on
most devices you can think of. See
our latest datalogue issue for full
information.

15p—no S.A.E. required

For those of you who already have an AMBIT

datalogue, send us an A5 S.A.E. plus t0p, stating

the number on the last page in your datalogue—

and we will send you all the latest update releases
(to page 25).

AMBlT—(hn finear microcircuil specialists—

r Phase Locked Loops

NES5618 AMIFM coll-tess radio recelver or IF

{16 DIL) stri £3-19

M/FM demodulator kits with mech-

anlcal filter—see October's PW £5-00

NES62B  Simllar to the 5681, but without AM

(16 DIL) facility. The VCO output is separately

avallable for synthesizer annllcal‘l:%n'ss

NES65 High bility-1 1
(14 DIL) demodulator and NBFM demodulﬁaziosrs

567 A P.L.L. for tone, NBFM and AM de-
(8 DIP) codino (5-9)V working £2-75
$55 Versatile timing 1C, use as ‘one-shot’
(8 DIP) of multi-vibrator £0-78
LS8038 unique triangle/square/sine wave
{14 DIL) function generator up to 1MHz—com-
plete signal generator In a chip. A data

sheet is included with each device on

request £2-70

for Audio

LM38ON Simple, safe and versatile 2W RMS
RMS at 18V £1-30

{14 DIL) at 12V: 4W
Stereo  Stereo AMP P.C.B. for 2 x LMS%%N”

SPECIAL OFFER
5 LM380 for £5:50
r Radio
{see last month's adverilsement for our radio IC

eatures
1uV sensltivity AM/FM/SSb with RF
mixer and IF low external parts count

TBABS1
(16 DIL)
TBA120 FM IF strip and detector £1-00
(14 DIL)
CA3089E FM IF system AFC-AGC-SQUELCH-
(16 DIL) TUNING-| METER OUTPUT—the very
best FM | £1-95
MC1310P P L L Siereo decoder IC with lgo:si

(14 DIL) FULL kit with P.C.8. £4:00

for TOKO filters at 455KHz and 10:-7TMHz

Ceramlc CFT4558 8KHz bandwlidth £0-45
CFT455C 6KHz bandwidth £0-45

CFU455C 4-8KH:z bandwidth  £0-50

CFS10:7 Wide band FM (2 required

per set) £0-37

455KHz  MFH-T 4, 5 or 7KHz versions £1-45
Mech- LPF2016 A stereo pllot tone notch

anical filter (19 and 38KHz) for
HIFI, recording, etc. Boih
channels £2-20

Plus LED displays, 250MHz decade counters,
voltage regulators kits for tone coders, NI Cads
—in fact everything to lead you through the
microcircuit maze.

ULg‘TRASONIC REMOTE CONTROL PRO-

REGHARGEABLE

Mallory Cells in U2, U11 and
Penlite U7 sizes,
KESTREL BATTERY
CHARGING UNIT

-
B «
P

- »
-

Use for

Tape recorders, Portable radio and TV,
Radio controlled model aircraft and
boats, Cine cameras, Flashguns, Cord-
less shavers and other battery appli-

ances.
Whenever h PRICES
you must have Batteries U2

utterly dependable battery § qoquiv. £1-52

power—then these new tax pald
Alkaline-Manganese re- | Penlite U
chargeable cells will provide :."‘;";;I‘d‘”
it. Thecellscanberecharged U1

N A aquiv.
many times, a simple job J £1.24 tax paid
with the Kestrel Charging § cparging

Unit which has been speci- unit £8-72 tax

ally designed for these new J| paid with one
A y

type batteries. holder

ALL PRICES INCLUDE V.A.T.

Send to:
MESTREL| 75 WEST END LANE
LONDON, N.W.61QS

Bush Meissnon. IR

HONEYWELL PROGRAMMER
This In & drum type
timing  device, the
druni being calibrated
in equal divisions for
awiteh  actting  pur-
poses with tripa which
are infinitely adjust-
able for position. They
are also arranged to
allow 2 operationa per
ewitch per rotation.
There are 13 change-
over micro awitches cach of 10 amp type operuted
by the tripa thus 15 circuits may he changel per
revolution. Drive motor Ia maine operated 5 reva.
per min, 8ome of the many uses of this timer are

Machlnery control, Roller firing, Dispensiog and
Vendlng machines. Display llghting anhinated and
aigns, Signalling, etc. Price from makers probably
over £10 each. Special rnip price £8-33 plus 25p
post and Insurance. Don't mbw this terrific
bareain

12 VOLT 1} AMP.
POWER PACK

This comprises double-wound
230{240V mains transformer
with full wave rectificr and
2000 mF amoothing. Price
£2-20 plus 20p poct & packing,
Heavy Duty Maius Power Pack. Output valtage
adjustable from 15-40V In stepa — maxhoutn
load 260W —that Is fromn 8 amp at 40V to 15 amnp
at 15V, This really in a high power heavy cuty
unit with dozens of workshop uses. Output
voltage adjustment Ia very quick —ritnply inter-
change push on leais. Sllicon rectifiers and
smootbing by 3,000mF. Price £8-33 plus 65p post.

ISA ELECTRICAL PROGRAMMER

arn in  your sleep:
Have railio playing and
kettle bolling as you
awake — awitch on
lights to ward off in-
truders — have a warm
house to come henie to,
All these and many
other things you can do
it you invest in an electrical programmer. Clock
by famous maker with 156 amp. onfofl awltch.
Bwitch-on time can be ret anywhere to stay on
up to 6 houra. Independent 60 minute memory
jogger. A beautiful unit. Price £2-15 -+ 20p p. & p.
or with glasa front, chrome bezel, 830 extra.

CASSETTE RECORDER AND
TUNER AMPLIFIER

An (n!un«l thin bsue! Qur 1974 catalogue linta
1 h

4-STATION INTERCOM

Sulve your communica-
tion problems with this
4.8tation Transisto: Intercom system (1 master and
3 8ubs), lu robust plastic cablnets for desk or wall
mounting. Calljtalk/llsten from Master to Subs and
Subs to Master. Ideally suitabie for Business, Sur-
gery, Bchools, Hospital, Office and Home. Operaten
un one AV bntury Onjof! awitch. Volume control.

S.A.E. for detalls of kits and
PW FERRET KIT,. Electronics only £9- 50
LARSHOLT VHF FM TUNERSETS
1[4V input for 26dB S/N. INCLUDES SQUELCH,
NING METER DRIVE BAND SCAN FACILITY,
4 VARICAP CONTROL £18-00
S.A.E. for specification details
FOR ELECTRONIC SUB ASSEMBLIES
Audio SINE/SQUARE/TRIANGLE generator with
sweep facility -001Hz-tMHz,
Full kit of components and instructions £11-50
STOP PRESS .
Mk. || Ferret:
detector (BFO type)
Features: 'AudlblelmeierlLED indication of
presence of metal
*Varicap control of search osclltator
*Phase locked harmonic selection
*FET reference and search oscillator
for extra stability
*Speaker output
Electronics only kit—P,C.B.—components—
Instructions £14-50
PLUS box, meter, LED, Speaker £18:00
Positively the most iechnologlcal BFO metal
detector at the price!
Ready built and tested—g d12 th
£37-50
PLEASE NOTE ALL PRICES NOW
EXCLUDE VAT
37A HIGH STREET, BRENTWOOD, ESSEX
CM14 4RH Tel: (0277) 216028
Terms: C.W.0. ANl prices EXCLUDE VAT,

Handling charge of 10p per order.
FIRST CLASS POSTAGE on all items under 80z,

'U

e Locked Loop IC metal

1100

with 3 g wires each 661t. and
o!her accessories. P. & P. 47p

MAINS INTERCOM NEW MODEL
No batteries—uo wires. Just plug in the mains

for lnstant two-way, loud and clear communlication.
On off switch nnd voltme control. Price £19-95

e
Same as {-Htation lulercom for 1wo-way Instagt
communication. ldeal as Baby Alarm and Door
Phone, Complete with #aft. connecting wire and
Battery. P. & P. 35p

£4.95
Wiy not boost
— business  efM-
ciency with this mo,rrdlbk Dc fuxe 'hlephonn Ampoli-
fier, Take down loug t
without holding the handset. A useful oﬂ\oe ald, On/
off switch, Volume Control, Complete with Battery.
Pkf P. 27p. Full price refunded if not satisfied in
7 daya,
WEST LONDON DIRECT SUPPLIES (PW.12)
169 KENSINGTON HIGH STREET, LONDON, W.8.

and probably many of the
parta necied for this project. 66p bringa the
catalogue and the next 8 monthly supplements

DRILL CONTROLLER
NEW KW MODEL
Electronically changes

speed  from  approx!-
mately 10 reva. to
maximum. Full powe~ at all
speeds by fingerstip control.

Kit includes all parta. case,

evervthing and full Instruc-

tions. £1-95. Made

up model also available. £2-95

THYRISTOR LIGHT DIMMER

For any lamp up to lkw. Maunte! S ——
on snitch plate to fit In place of r )
rtandard switeh. Virtually no radjo 4
interfcrence. Price £2-95 plu~ 20p | ® °
port and insurance. Industrlat

model 5A £3-30. (Not on plate).

MINIATURE SEALED RELAY

American madle. Qur Ref. No.
REL Al. Measures only t wide
x }” thick and §* high and
It's a double changc over, we
don’t know the contact rating
hut eatimate this at 3/5 amps.
The coil rexistance in 600 ohina
and 912 volt will close it. Ideal
for  models  and  minlaturised
equipment. It's a plug in relay
but we supply complete witb base,
Price 28p Including base.

MINIATURE

WAFER SWITCHES

2 pole, 2 way —4 pole, 2 way—
3 pole, 3 way—-4 pole, 3 way—2
pole, § way 3 pole, 4 way—2 pole
6 way —1 pole, 12 way. All at 250
each,

TERMS : 10%, discount il tem o! an item
ordered. send postaze where quoted—other
items. post free il order for these items ls £6-00
otherwise add £0p.

ADD 10% VAT

J. BULL (ELECTRICAL) LTD.

(Dept. PW), 7 Park St., Croydon CRO IYD
Callers to: 102/3 Tamworth Rd., CRQYDON




ON THE

"\_AIR

SHORT WAVES

by DAVID GIBSON, G3JDG

thank you to the many sharp-eared r.f. sleuths

A who sent in logs. Everyone seems to have
bagged far more DX than I did—well done.

John Powell (Essex) sends in some useful infor-
mation regarding “who’s where and when”. John
says look out for VQIHCS on Astove Island (look
it up; I had to!). New Ham on Campbell Island is
ZL4NJ/A.

A listening MUST. Havering Amateur Radio Club
are running a station in Rutland from Saturday,
March 30 to Monday April 1 1974. Listen on top-
band, eighty and v.h.f. Why? Because after that
date there will be no County of Rutland, its being
absorbed into the surrounding counties so this is
your very last chance. Full marks for initiative to
the Havering A.R.C.

Michael Watson (Kent) tells that a station in
Teheran, EP2BQ, has put up an inverted V for top-
band. Listen for the EP2 callsign in the bottom
SkHz of 160 metres. Who will hear him first?

Several people have written taking me to task
for omitting the list of Happenings in the radio
world. It appears that we have a number of keen
Contest types among us. The calendar for February
is as follows: 9-10, 1-8MHz contest; 16-17, ARRL
Contest (c.w.); 23-24, REF contest (phone); March
34, 144MHz Open and s.w.l. contest; March 34,
ARRL DX conteit (phone). National Field Day
this year will be on June 1-2.

Robert Beebe (Derby) reports hoards of G sta-
tions on topband. He tells that members of the Derby
club have worked some juicy DX around 1830kHz
and quotes calls like W1, KV4, DJ and OK etc.

Vice Chairman (wonder what sort of vice?) David
Andrews writes to tell of the Droitwich High School
Radio Club. Ten members so far and all going in
for the R.A.E. The Club has both Rx and Tx but no
antenna up as yet. (How about a base-loaded Maths
Master—a sure sine of success).

Keith Rowlings (Herts) has a UR1A, PR40, 75ft.
long wire—and a problem. He’s heard N20 and L50
on 7TMHz and wants to know where they are (and
so do I). Anyone any information on these or are
they Japanese postal districts?

Graham Nicholls (Oxon) has a homebrew 70cm
converter feeding a homebrew 144MHz converter
which feeds an R107 (not homebrew). His 15 element
70cm Parabeam rests in his bedroom, but it still
heard the following; F1ICTH, G3BA, G3COJ, G3DAH.
G3YXN, G3KEQ, G3UHT, G3WSN, G3ZFP, G3ZMD.
G3YC, G4ABF, G4AHU, G4BEL, G4BMP, G6XM,
GBADC. GB8FMK, GWBAWS/P, HWG6BQH/P,
HW7FY, ONSFF, ON5HN. On two metres with a
hamebrew 6—ele Yagi (also in the bedroom)
Graham logged; GWS8HEZ, HWICS, HWS5SY.
PAOADY, PAOCIO, PAOEZR/A. PAOFHV, PAOPEP.
PAOPRY, PAOTAR, SM7DT.

Ye fantastic logge has been sent in by Stanley
Sharred. I note that it’s on IBM paper—it’s cheating
if you get the computer to listen and log. No gear
is mentioned (bet it’'s a regenerative cats whisker
feeding a 100 Watt light bulb) but the following are
claimed for 160 metres; GM3ANO, GM4ALK.
GM4ASY. GW3UCB, DK3BJ, EI8H, K2ANR.
K3RUQ, KV4FZ, OESKE, OKI1AXD, OKIFCwW.
OKI1KRS, OKI1KPU, OK2BKT, OK5KWA, OL6AQJ.
OL8CCS, PAOHIP, VEICD, VEIMX, VEIASJ.
VOI1KE, W1DX, WIMX, W2DED, W2LWI, W2UEZ.
WA2WLN/2, WASIJI, WBBAPM. On 3:-5MHz.
Stanley excelled with; CT1ADV, CT2BG, EL7D.
K2BT, VE1AIH, VOIFG, 7X2MD, 9Y4HR. An excur-
sion to 7MHz revealed DX like; C3IMO, CR4BS.
CR6TP, EP2TW, K4DX, PY4MA, PY6WF, PY6AOQV,
SVICH, TY1ABE, YVI1BI, 5U7BB, 9G1HE.

Eighty metres found Martin Ward listening with
a JR500S and 60ft. end fed plus an “L-match
device” (Oh L). Squeaks of s.s.b. reported from;
CT1GC, LX1GC, KG4CB, VE1AIH, VOIFG, 9HI1CE.
9J2AE, and a late arrival—CN8CG. Martin reports
hearing the Panama City Radio Club on 21MHz with
the callsign 3E1KC.

Stephen Day (Suffolk) made an *adjustment’” to
his R1155 and claims the signals went up by some
20dB. (You can come and make the same adjust-
ment to my receiver—anytime). Antenna is 50ft.
end fed and main interest is eighty metres. Stephen
bagged mostly G stations but managed foreign
signals from; ZK5AFZ and 9H4L.

John Turner says, “I have been giving the Pye’
Cambridge a rest”. What a thoughtful lad. This com-
passion for a trusty friend has not prevented John
from listening with his homebrew t.rf. (P.W.
November 1963). The bandspread is the simall
tuning capacitor from the 235MHz section of an Ex.
19 set. The t.r.f. 85ft. end fed and lots of patience
produced; CT2BK, EA6CK, EA8IH, EL7C, HBOLL.
HI3XCP, HK3AVK, HRIRSP, HZI1SH, JX4GN
JY6UMS, K4PWC/AM, KP4BBW, PY2ELV, PY4LW.
PZ1DR, TF5TP, TG8KT, VEI1AF, VE3AII/SU.
VK2AHM, VK2LW, VK2SG, VK3AD, VK3AX.
VK3XJ, VKSEH, VK6SB, VSIMJ, VU2GBG.
YV4AGT, ZB2CS, ZB2DL, ZD7SD, ZD7SS, ZM3FO.
3A2CP, 4Z4MQ, 5B4F, 7X2MD. Think what could
have been received if Stephen Day (above) had
made an “adjustment’!

BROADCAST BANDS

Highworth, Swindon, Wiltshire, SN6 7DT.

Farringdon Street, London, EC4A 4AD.

Short Wave Reports by 15th of the month to Malcolm Connah, 59 Windrush, Short Wave/VHF

Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR83JG.
VHF/FM Reports to Simon David, c/o Practical Wireless, Fleetway House,

AMATEURBANDS

Logs in alphabetical order please
by 15th of the month to David
Gibson, G3JDG, 12 Cross Way,
Harpenden, Hertfordshire.
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LAS!

AUOIOTRONIC Model ATM1
Top value 10,000
opv pockol multi-

0/|0/50/%‘1 000
volt D(:
DCcun.m 0-1mA/
100mA. Resistance
0/150% ohms.

U4323 MULTIMETER

Simple
unit with sudia/lF
oscillator, Suitable
'or p.mnl receiver

20,0000pv. f' e
1
0512 5/|o7&')'/zso/ J
500/1000V

2, 5/|0/|5I:50/soogooov AC. 0.05/

OF5an. Size 00, 5/ 1Meg.

+ ize 90x 50/5000Nm/5/|0/|00k ohms/1

60x 28mm. tery ated. Size: 160 x 97 x

Complnu with 40mm. Supplied in carrying case com-
o3t leads. piste with test |

UUR PRICE £2.95 P&P 15p UUR PRICE £2.00 P&P 20p

AUDIOTRONIC Model ATMS5 MODEL TE300

Jewst movement, 30.0000pv. Mirror

attractively mouided scafe. Overioad

case with edgwise protection. 0/0.6/3/1%

ohms adjustment. 0/300/1 VvV DC.

Ra : 0-3/15/150/ /6/30/120/600/

300/1200V AC, 200V AC, 0/30un/

{2500 opvl. 0-6/30/ A/60mA/ 3 /

300/600V DC, B00mA. 0/8k/80k/

(5000 opv). 0-300 B00K/8 M, ohrm.

uAIQZIer?A oC. —20 to +6:

i""""."ﬁ’""":‘?"“ QURPRICE £7.50  rar 15p
pplied with battery

test teeds and data U432 MULTIMETER

booklet. Size: 121 x 73 « 28mm High sensitivity, over-

OUR PRICE £3.50 P&P 15p 'z".f‘o&%'."n.'

MODEL TE200 oen ’;ao:,mm’
000c-r~ Mirror 3/5/!5/30/!50/

scale, overoad .’KX)/B 00/900V A

protection. 0/5/26/ Current: 0, NIO.SI

1‘)/2%/‘:3/02501 FRT re

0.3/3[30[300mAl {
1000V AC. 0/50uA 3A AC. Resistence:

1250mA. 0/60(/ 25/500 ohms/0.5/5/60/500k ohms/5

6 Meg ohm Mohms. Decibels: —10 to ~|2¢B Size

-20to 06248. 167 x 98 x 63mm. Supplied comp-

OUR PRICE £4.95 P&P 15p

lete with test leads, spare diode and

MODEL U437 MULTIMETER
10,0000pv. A first ;
class, instrument
manafectured in
USSR to ma h:ohm
standards. R 2
2.5/10/50/
500/ 1000V DC
2.5/10/50/250/
500/!000V AC.
DC current 100uA/
1IlOI|00mAI‘IA
esistence 300 ohms’
3[30/30&/3 Meg.
ohms. Complets with batteries. test
feads, instructions and a sturdy steel
carrying case.

OUR PRICE £8.00
U435 MULT|METER 3
000opv :

P&P 20p

0.5/2.5A AC. Reist-

ance: 0.3/3{30/300k

ohms. Size: 205 x ||0x B4mm. Su?-
iod Inads,

Yy

NCORPORATING LASKYS RAOIO
ANO G. W. SMITH & CO. (RADIO).

MODEL 500
30,000 opv with
overload pronﬂ
tion. Mirror scale.
0/0.5/2.5/10/25/

U4317 MULTIMETER

High sensitivity
instrument for field [ —_}&+
and labors! work i
g-m edoe oo polnter 9
mm. mirror scale. -
100mV/

100/260/500/
e 100 os"ﬁ/m/zslsonoo/zso/soo/moo
250/500/1000V 0/25/50/100/250/
AC. 0/50uA /5/50/ 500/ C. Cunom 50uA/0.5/
500mA. 12A DC. |/5/|0[50/250mAl SA 0.25/
e - O
OUR PRICE £10.95  Carc. paid | 30/300k ohms. Decibels: 5 ta +10d8
Leather case for above £1.75 Batury opon_tod Size: 210 x 115 x
muvrqucm com-
KAMODEN 360 MULTIMETER | piete with lesds.
g‘gn m\sil‘rvitxl OUR PRICE £15.00  par20p
& mimer sede. TE4D HIGH SENSITIVITY
overloed protect AC VOLTMETER
/1075012507 19 Meg input.
O ancaue 0.03/0,1/0.3/
T ‘ 13I1130/100/
0.81maJ0,8/5/50 e
Resistance: 0.1/ wp%l‘i:d‘gg"z
1/10/100 ohms/ e oiate
g ohme with leads and
0/ m °hm"‘ imtructions.

oezaa Bn“rx opersted. Size: wo x| OURPRICE £17.50  rap 250
L
bl TEB5 VALVE VOLTMETER
OUR PRICE £13.95  papz5p 78 ranges. OC votws

1.5-1500v. AC

HIOKI MODEL 700X
100,0000pv. Onrlold [r—

protection. Mirror scale — ’
.3/0.6/1,2/1. 5/3/5/
2/30/80/120/3f
600/1200V DC.
.5/3/8/12/30/60/150
300/800/1200V AC.
A/3/6/30/80/
2MI

UUR PRICE £14.95 P&P20p

KAMODEN HM7208 FET vom
Input umpod-nen 10

R/llz 5/1’6’?0

50/250
0/2SuA12 5/25/250

mA DC.
0/5k/50k/500k/5 M
500

with
clips and steel carrying case.

OUR PRICE
£14.95 par30p

QURPRICE £4.95 _ par25e | QUR PRICE £8.75  pap 20p
MOOEL TH12 ;
20000 opv. Overiosd 2] | U4312 MULTIMETER
protection. Slide swi extremely sturdy
elector. 0/0.25/2. 5!|0/ instrument for

/150/ 1000V DC. 0/10/ | generat slectricsl
50/250/1000V AC. 0/ use. 667
50uA/25/250m A OC. 0/0.3/1.807 51301

Ak /30k/300k/3 M —-20 o Gol‘wﬂmﬁsml
+50dB. 900V DC & 75mV.
OUR PRICE £5.95 Pap sy | 90318075 5730/
HI0K) Model 7znx VOM 39;’,‘6','}5, O
A versatile, 1/1.5/6A
necumo messur OC 0/| 5/| I|5/

OUR PRICE
£5.97
P&P 20p

TMK MOOEL TW50K
46 ra . mirror
cale. /V DC

1.5/3/5/10/25/50/
26/250/500/

Meg ohms. —20 to +81.5d8.
OUR PRICE £8.50 P&P 17p

60/150,
1.5/6A AC 0/200/3&/30‘( ohms. DC
asccurscy 1%. AC |5" Knife edge
pointer, mirror scale. C with

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
S ol
oges. Large 4%
mlnov:do Size:
149x 117 x60mm.

— 12000V DC.
3-300V RMS AC
8-800V

up to 2000MOhms. Decibels. —20 to
+51dB. Supplied complete with leads
and instructions.

OUR PRICE £17.50  pap 20p

sturdy metal carrying case, 1sads and

KAMOOEN 72200 Muttitester

imtructions.
High sengitivit:
OURPRICE £9.75  pap 25p | temer, 300,
Overls P
91 Clumﬂ VOLT Mirror scae.
AMMETE 3/30/120/600/
For messuring AC voit- 1200V OC. O
age and current without 12/60/300/11200
bn-kl circuit, Ranges V AC. 0/8uA/
00/800V AC. Cuntnl 1.2mA/120mA/
|OIZSINXy 600mA/12A DC
%. ¥ x 0/12A AC. -20 to
94 x xmm Complun oe:ldB 0/2%/200k/
2 Meg/200 Megohms

with carrying case, leads
and fuses.

OUR PRICE £10.50
MOOEL C7080EN

Gunl 0 mirror

.zsmz 5/°8' [

P&P 20p

.5/!0/50/250/

ALL PRICES
EXCLUDE VAT
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20
OUR PRICE £13.95

P&P 35p

OUR PRICE £16.95
370WTR MULTIMETER

Features AC current
Tan .

ges. 20,0000pv.
/0.5/2.5/10/50/
1000V
/2.5/10/60/250/
500/ 1000V AC.
/50uA/1/10/100

mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k /50K /500k.

P&P 30p

gxibd:: —20 to +82d8B.
OUR PRICE £17.50

P&P 25p

volts 1.5-1500V.
Resistance up to

2002400 AC -
ation. Com-
plete with probe
and instructions.
OUR PRICE £17.50

Addmond probes availabis
F £2.12, HV £2.50

P&P 300

TMK LAB TESTER
100,0000pv. 6! .
scals. Buzzer

short circuit check
Scnmm |

000
cuvum 10/100uA/10/
00/500mA/2.5/10A,

U4341 MULTIMETER
TRANSISTOR TEST,

300/750V AC.

Current: 0.06/0.6/

6/80; A DC.

.SBIJOIJOOW\A AC.

Resistance: 0.086,

0 G/mINIGO/m ohms/2 Mohms.
Bettery opersted, Supplied compiste

with globt:‘él;dzs‘g e stool erlnq
OUR PRICE £10.50 P&P?Op

KAMODEN HM350
TRANSISTOR TESTER

High quality

instrument to

test reverse lesk l

current and DC

current, Ampli-

fication factor of =
,PNP, diodes. |

tramsistors, SCR’s S

otc. 4 square |8 D

clear scale mater.

Operates from

internal batteries.

Complete wi

instructions, leads

carrying handle,

OUR PRICE £12.50

P&P 30p

S100TRMULTIMETER-
TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overlosd
protection. 0/0.12/
.6, 20/

00V DC. 0/8/30/
20/600V AC.
/12/600uA/12/

300mA6 12A OC.
/10k/1 Meg/

00 Meg.
=20 to +50dB.
0.01-0.2 MFD,
Transistor tester measures Alpha, Bets
and ICO_ Compluu with instructions,
batteries and leads.

OUR PRICE £14.95

Model 449A In Circuit
TRANSISTOR TESTER
Checks true AC,
Beta in/out. Checks
1CO. Checks diodes
infout. Checks SCR |
etc. Bota HI 10-500
LO 2-50. ICO 0~
5000uA. 220/

240 V AC operation.
OUR PRICE £17.50

P&P 25p

P&P 26p

KAMODEN HMG500

insulation resistance tester

R-m 01,000 T———
sgohms, S00V 1

Bnn-ry operated >
Wide range clear »
mater 4"x 4X",

Complete with

1kl1u(I'IOG:I\0 100 Mog ohms,
Oscibels: —10 to +43dB, Plastic case
mm unqu handle. Size: 190 x 172

UUR PRICE £19.95 rar2sp

MOOEL U4311 Sub-standard
Multi-range Volt-Ammeter

and
Accw-cxo .5%
Scnh lan'm

| 5/3/7 5/‘5/
30/75/150/300
750mAI‘I 5/3/
A DC. 073/

7 5I|5I30/75/

SOmA/
1 5/3/7 5A
0/76/150 I300[750mV/| 5/3/7.5/15/
30/76/150/300/750V DC. 0/750mV/
1.5/3 /7.5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
fred complets with test leads, manual
and test certificates.

dduxoc-rrymgnd
OUR PRICE £19.95  par 30p

TE16A TRANSISTORISEO
SIGNAL GENERATOR

o S0 An
inexpensive
instrument for

modulation.
Size: 149 x 149 x Dlmm Compiste
with instructions and leads.

OUR PRICE £8.97 P&P 25p

TE22 SINE SQUUARE WAVE
AUDIO GENERATOR

OUR PRICE £43.00  pap sop )

LB3 TRANSISTOR TESTER | marseece with oot maamest
Teosts ICO » and |

2’:0";/'%5"&?::":" OURPRICE £17.50 rar37p
inmtroctioms ate. ARF 300 AF/RF SIGNAL

OUR PRICE GENERAT

£395 rpar20p Al "wbmv;w

LB4 TRANSISTOR Boaos 8i4e o 220

TESTER kHz, AF square

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V

batteries. Complate
with instructions etc.

OUR PRICE
£4.50 P&P 20p

t
v muimumm

with mnmniom and teads,

OURPRICE £29.95  paps0p



AT201 Decade

é\TTENUATOR
20013z &2:&2;
0—1|1dB 0.1dB
steps. Impedence 6!

00 ohms. Input
mulmum 30dBm. Size: 180 x

x
OUR PRICE £12.50

P&P 37p

BELCO Sine Square Wave
CROSCILLATOR s
Sine 18 x 200,000z
Square 18:1‘0000 ,‘ h
Hz. imum out-
pul ¢10dB (10k
ohms) Operates
from internal batteries. Attractrve two
tone case, Size: 196 x 127 x 50mm

OUR PRICE £12.50  rar17p

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna aliy
ment, with built-in i
5%, Tmpedence 53 Indie.

m nce 52° Indic-
ator 100uA DC, Full
scale 5 section cotlapsible
;mmm. Size 145 x 50 x

OUR PRICE £4.25

MOOQEL TE15
GRIO 0IP METER

»

PAP 25p

Oncllllllnq Detector.

bt )

in six couls. 500uA

180 x 80 x 40n:|m
OUR PRICE £15.00 par 20p

BVO5 Vernier TUNING OIAL

App 7:1 ratio phncurv
nier dial.

Disl size 128 x 76mm. Oversit sse
190 x 117 x 4

OUR PRICE £1.62

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

Excallent quality at low cost.
models—Input 230V 50/60Hz.
Variable output 0— 260V
MODEL 5260 GENERAL PURPOSE
BENCH MOUNTING

P&P 154

25A  £10.
A £1

26A
40A

285A £8.75
1A £10.00

POWER RHEQSTATS
High quality ceramic
construction. Wind-
ings embedded in
vitreous enamal.
Heavy duty brush
wipv. Continuous
ulmg. Wide ra

sble ex-stoc
nzo hole ﬂxmg. %" dumuor shatts.
Bulk quantities availabl
25 WATT 101251501100125015001
1000 Ohms. £1.15 P&P 10p

Sgo%VATT w/zs/sonoonsmsoo/

£1.62 P&P 10p
100 WATT 1/5/10/26/50/100/250/
600/1000/2500 Ohms.

£2.34 PP 15p
RUHG Reflex Horn Speaker

OUR PRICE £4.97

P&P 30p

LAS

<Y//

NCORPORATING LASKYS RADIO
AND G. W. SMITH & CO. (RADIO).

Send s.a.e. for 8 page list of
Semi-Conductors & Valves

NEW SINCLAIR PROJECT 80
HI-FIMODULES & PACKAGE

~
ZBR
(7]

853888888385

2B88na08n

POST & PACKING 3

(SEW)] CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL S0640
Size: 85 x 64mm

sty
B S T R ]

VU Mater

*Items with asterisk are Moving Iron
type, all others are Moving Coil

8ao200
S8888%

CLEAR PLASTIC MOOEL SW100
Size: 100 x B0mm

£4.55
£4.35
El 10

agpannee
FryTTinss

CLEAR PLASTIC MOOEL S0830
Saze: 110 x 83mm

8833800
RAR8883

SOuA .. .. .. £3

m

L

v

R2LRR2ING

?BBﬂBUBDT

VU Meter .

R

00V OC
5V AC

I

NNNNNW
lnooondno

o |BK

CLEAR PLASTI
Size: 42 x 42mm

MOOEL EQ107 EOUCATIONAL METER
100 x 90 x 150mm including terminsl

A range of high quality
mmm? coil instruments
o

1A/1BADC .

S0uA ..

@
o

W dddaddddds

33938
33334

% | ppomoRs
ittt dadodd

CLEAR PLAST DOEL 85P

8888888882 8Le 2L eeTILLIRALRI8

ERRRRRRE 8288888

CMDDEL S0460

CLEAR PLASTIC MOOEL 65P
Size: 86 x 78mm

g

R

RRRORRCRRN00an
BREE3888333333

SRBRRRINSREARERRRRARESR RS

WNNNNNNU SN

200mA AC
500mA AC

.
”
»N
@
o

BAKELITE
Size: 80 x 80m,

-

$80 Enlarged Window

MOOE
m

MOOEL 65 s.n. 80 x 80mm

Padsfnix}

05
.90
%
4.85 i
4.70 2
4.45 .85
4.30 0 .85
4.70 N 85
4.45 e A . 85
F4.30 £2.80 = -85
430 £2.60 N 289
4.30 3 00mA 2,85
4.30 £3.06 500mA 85
4.30 .85 A DC 85
£4.30 .85 A DG .85
4.30 28 ADC .85
4.30 =y 5A DC .. .85
4.30 £2.85 £€2.85 | 30A DC .. £2.85
4.30 .85 £2.85 | 50A DC 85
4.30 £2.85 300V OC £288 lsvpc £2.85
036 £2.85 15V AC .. £3.00 | Jov oC 86
430 '85 300V AC .. £3.00 | Jov B¢ f2.85
430 85 VU Moter . €20 | 23y B .
i 20A A N £2.
13 BAAC POSTAGE & PACKING 15p VDE: o f3ae
240° Wide Angle 1mA METERS | AUTO TRANSF ORMERS :
MW 1-6 so-so-! Q/115/250V. Step up o step down.  S0OW g.ss P&P 33p Also see following pages
£3.97 raprisp CUJELLY 1000W . PAP 380
MW 1-8 80x80mm sow £2,75 P&P 18p  1500W £12.50 PP 43p ALL PR’CES
£4.97 rparise 150W £3.50 PAP 18p 2250W £20.95 P&P 50p DE VAT
300W £4.50 P&P 23p 5000W £44.95 P&P €1
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C15 PULSE 0SCILLOSCOPE
For dl"oJ of pulsed

and periodic wave
forms in slectronic
circuits. VERT. AMP
Bandwidth: 10MHz
Sonnllv-ty at 100% Hz
VR MS/

: 0.1-25
HOR. AMP. Band-
width: 500|l"1
Saensitivity sy 100kH2
\PIRMSImm 263 25
reset triggered sweep
1-3000:":. Free nmmng 20200
kHz in nine ranges. Calibrator plpt.
220 x 360 x 430mm. |16-230 AC.

OURPRICE £39.00  carr. pua

MV

Yy

NCORPORATING LASKYS RADIO

AND G. W. SMITH & CO. (RADID).

T03 Pombla 0SCILLOSCOPE
un::‘lmty 0. ‘le-p/
CM. Bandwi

1 SHz—1.f SMHx

X amp. nnﬂmlty
0.9Vp-p/CM.
Bandwidth 1.5Hz—
soo&p:z lng«
impedence

, 20pF MT‘-’m. base, tive ra
IDNz to 300kHz. Synchronisati
Internal or external. llluminated n:tl.

140 x 215 x 330mm, Waight 15%lbs.
220/240V AC Supplied brand new
with handbool

OUR PRICE £52.50 P&P 50p

RUSSIAN CI16 Ooubte Beam

0SCILLOSCOPE
5 MHz pass band
Sepsrate Y1 and Y2
nmphhou. R.cnn'
ular 5 x 4 CR |
Calibrated tri
sweep from 0.
to 1 mnlhvuc/cm
Froe running time
B:' 50Hz - 1MHz.
iif-in ttme base
Coﬂbulor and nmphluoc Calibretor.

ud

and instruction mmunl

OUR PRICE £87.00  cCarr. pant

MCA220.Automatic Voltage
Stabiliser

OUR PRICE
£11.97

P8P 50p
PS1008 H med POWER
SUPPLY

Solid state. Outpul
6,90r 12V DCup
to 3 Amp. Meter tn
monitor current,
Input 220/240V AC
Size: 100 x 82 x

159mm.
OUR PRICE £11.97

P&P 25p
PS200 Regulated POWER

SUPPLY UNIT
Solid state. Variable |
output 5-20V DC

up 10 2 Amp. Inde
pendent meters to
monitor vdlm andg ' \
current.
220/240v AC
Swze: 190 x 136 x
98m

m.
OUR PRICE £19.95
EMI LOUDSPEAKERS
Modsl

PAP25p

RMS, Availabie 8 or
15 ohms.

OUR PRICE
£7.25 eech PaP37p

55’—13000’11 8 watts A
RS, Available 8 o 15 ohrma
OUR PRICE £3.62 sach Par 250

Also see previous pages

ALL PRICES
EXCLUDE VAT

1104

SUPER VALUE
TOP QUALITY
TRIO
~ || communications
equipment

TRIO JRS99 RECEIVER

Nine weve-bands covering 1.8-29.7
MHz, 144—146MHz and 10MHz WWV
SSB. CW, AM and FM. AF output is
more than 1 watt. S Meter. Squeich
control, BFO. Varisble AF and RF
conlwl:. 4—|6 ohm output and* ock
Power r irement
ZlO AC 12/14v . Size: 270 x
x 310mm.
CARR.

IlurPrlce £132.50 5%

TRI0 9R5908 RECEIVER

Four bands covering 550kH: w0 30
MH: continuous a
read on 10, 15, 20, 40,and 80 mtrs.
vaive plus 7 dnodc umm 4 to 8
ohm output phone
CW, ANL, urhbh BFO, M-ur lnd
separate band spread disl. IF freq-
uency 445k Hz, sudio output 1% watt.
Variable RF and AF gain controls.
115/250V AC, with instructions.

OurPrice £42.59 saf

PAIO
TRI0 JR310 SSB RECEIVER

Covers 3.5, 7. 14, 21_ 28 28.5 and
gmn bands and WWV 16MH

BELTEK W5400 CAR
TRANSCEIVER

Solid_state mobss trenscever for 12
voll DC rwo. Transmits and recerves
2 of 28 channeis between
I“ u\d 146MHz, Power output 10W
and 1W switchable. Controls: On/off/
volume, squeich and channel select-
or. Internal 3" spesker. Complete
with dynamic mwc. PTT switch, m'n
nh of crystals for 144,48 144
Hz, mounting brackst md ing
lrucnom. Size: 150 x 70 x 220mm.

OUR PRICE £75.00  par s0p

LAFAYETTE HAG0O Ru:lmv

General cover 150400k Mz, 550
kHz~30MHz, ?T front end 2 mech-
anical filters, product dtl.ﬂo' Noise
timiter, variable BFO, S Mater, Band
spread and RF gain. 220/240V AC

12V DC. Brand new with lnﬂmchom

OUR PRICE £50.00  par s50p

SH628 STEREO HEAOPHONES
Outstanding valus.

With soft ear pads and

adjustable headband.

8-16 ohms. 20—

20,000Hz. Complete

wim lead and stereo

UUR PRICE £1.87 P&P 30p
LHO2S STEHEU HEAOPHONES

Light weight head (

h th
o pieces. 416 et
20— 20,000H:
Complm mlh 6
lead snd plug.
OUR PRICE

£1.97 P&P JOp

TE1018 Oeluxe Mono High

Impedence Headset.
Sensitive magnetic
headset with soft ear

pads. ence 2,600

ghml {600 ohms OC}
requency responss:

200-4,000Hz.

OUR PRICE £2.25 P&P 30p

HIGH QUALITY
CONSTRUCTION
| KITS

WE ARE
APPOINTEQ
STOCKISTS AT
ALL BRANCHES

JOSTY

Al kits ars complete with compre-
henswve easy to follow instructions and
covered by full guarantee.

Post and Pecking 15p per kit.

AF 20 Mono smplifier. £4.90
AF30 Mono pre-; £2.61
AF310 Mono ampl| £5.91
ATS5 Auto light control., £2.
£6.70

AT30 Photo cell switch unit
A400W Light di d

Amg gi c::nndl Ilm ol E‘ll 56

channel it contr
1 MW transistor radio.. £3.33
5 FM Transmitts
5 FM vansistor r
10 FM tuner unit.

NEW FROM JOSTY-KIT
*Amateur Electronics’

The professional book for the amateur
—covers the subject from basic prin-
cwples 10 sdvanced electronic techniq-
uer. Complete with circuit board for
making ten of the kits listed above.

OUR PRICE £3.30
P& P 25p pius VAT

{No VAT}

FRUSTRATED
EXPORT OROER !t
f‘hilco‘Fovd 5245 Mains Tape

S$SB. SMCIOI ANL etc. AC 110/120-
220/240V. Size: 330 x 179 x 310mm.

OURPRICE £75.00  cCarr. paid
TRI0 TR2200 RECEIVER

Fully transistor-
L able - 7

VHF transceiver
Will transmit and

1 watt trans-
mitter. 12V OC
internal or axt-
Buittin chiv
uilt-in charger
for Ni-Cad cells.
Powsr/volume
switch, -:udch convol channel sel.

DH02S STEREO HEAOPHONES
Wonderful vaius
and excellent

performance
combined. Adjust:
able h band.

Complete with
faad snd plug.

OUR PRICE £2.25 P&P 30p
BHO01 HEAOSET and Boom

Microphone

Moving coil. I1desl

for language

teaching,

communi- A
cations etc. -

16 ohms. Mic-

sctor, mic, sock ﬂ
wnkn ket mlh micro-
phone and 144, 48 u 72 145.32
crystals, Size: 134 x 58 x 180mm.

OUR PRICE £79.50 Carr.paid

UNR30 RECEIVER

Four bands covering 550 K Hz/J0MHz
BFO Busht- m spesker. Operates from
. Brand new with instr-

OUH PRICE £15.75

P&P 37p

rophone nmpo&nco 200 ohmy
OUR PRICE £5.95 P&P 30p

F .

2 treck BSR deck L
with push button o \
con"ou foreasy , -

-
operation. Tape . %, = Ko

counter and A ~
volume con"‘:l - -
ote wi ~
hand microphone, =
dluel'ncovdi ‘ F/
200" reei of tape and spare reel.
1260V AC. Fully guarantesd.

OUR PRICE £17.50 P&P 75p

Philco Ford 5248 Mains Tape
Recorder,
Four treck,
two

Pianc key type
controls, tape

tone controls etc.
Com ote with

lead for direct rec.

SPECIAL BARGAIN !!

STEREOSOUNO SPEAKERS
Matched pairm:‘l'

180mm. Bohm

OUH PRICE
£12.95

ovdn 1, ape and spare reel.
%OV AC Fullv Quarantesd,

OUR PRICE £27.50  paP 755

SINCLAIR
CAMBRIDGE
CALCULATOR
To build yourself.
Complete kit of parts —-
with step by step
instructions to bulld
a full specification
ket sized

poc!
cakeulator,

OUR PRICE
£24.95

P&P troe

ALSO AVAILABLE REAOY BUILT
Recommended Price £29.95

OUR PRICE £27.20

Also available—

SINCLAIR EXECUTIVE
Recommended Price £39,00

OUR PRICE £35.45
SINCLAIR EXECUTIVE

with MEMORY
Recommanded Price £49.00

OURPRICE £40.75  par 250

SPECIAL PURCHASE!!

BSR 8 Treck Player Chassis
Famous BS y :
/

P&P 25p

P&P 25p

Sereck chassis
a3 used in
model TD8S
complete with

cheon, ready
to fit into
cabinet.

ZJO'VAC Onull saze spp. 185 x 215
x B0mm.

-OUR PRICE £8.95 P&PSOp
MP7 MIXERPREAMPLIFIER
6 Microphone

inputs sach with

69

individual gain Y 1]
controls enabling .
complate mixing
fecilitien Battery opoulod Suae: 235
x|z7x78mml t5: Mics. 3 x 3mV

ohms. Phono. Mag,
lmV SOk; Phono Ceramic 100mV 1

. Output 2650mV 100k,

OUR PRICE £8.97
FM TUNER CHASSIS

P&P 20p

Ample outpul 10 feed most amplifiers.
O&alu on 9V battery. Covers 88—

Hz. R built, resdy for use.
Fantastic value for money.

OUR PRICE £5.95

A1018 FM TUNER
Mll:mon
at above FM
chatsis but
complete in
cabinet with
on/oft switch.
Size: 184 x

86 x 127mm.

OUR PRICE £9.65

P&P 20p

P&P 30p
Stereo multiplex adapter £4.97

DT558 OIGITAL CLOCK
MECHANISM o el

Features

and suto
alarm ﬂup switch. Numinated rot.
ary disl with hours, minutes and sec-
Tr‘h/ds Automatically turns off radio,
b

lr? will turn on
240V AC opm
250V. 3 Am)

OUR PHICE £..95 P&P 30p
BINATONE 0S100 Oigital

Clock
240V mains

t otc. and with sutc-switch-
in when required.
on, Switch rating

[ cmg.
Q

mimlumd-cond\ Sae W x 76 x
OUR PRICE £4.50 P&P 30p

AUUIOTHUNICAHMM
Stéreo Headphone Amplifier

KEG30 3 Station INTERCOM

Mester snd two sub-stations. Can be
used on desk o wall mounted. Comp-
{ets with cable and betteries

OUR PRICE £5.25 P&P 50p

Al silicon,
transistor
amplifier oper
ates from mag
netic, ceramc
or tuner
inputs with
twin stereo headphone ou
npun- volume controls
annel, ates from 9V
INPUTS SmV and 100mV.
OUTPUT: 50mV per channel,

OUR PRICE £7.50 P&P 20p




MV

AUBIOTRONIC AMRI000
Global AM/FM Portable Radio
10 wave-bands

MHI PSBZ 148- 174MHz. FM.88-
108MHz. Air: 108~ 136MHz. Feature
time zone map and timing dial. Large
clear scale, Ynln:o:-c und and built
in serial. AFC on keor
personal ear ncn Bann mains
operation. Size: 345 x 133 x mm.

OURPRICE £36.00  pap sop

S

NCORPORATING LASKYS RADIO

(RADIO).

LINEAR 202
STEREC-AMPLIFIER

20 Watts RMS Stereo Amplitier with
comroh lor volumn ballr\u bass and
eble,

AND G. W. SMITH & CO.
AUOIOTRONIC EA41 REVERBERATION
LOWNOISE CASSETTES | awpLiFiER
c50 €137 €261  £5.16| Setf contained.
€90 95  £3.70  €871| lransistorised, 2 ]
ci120 €238  £4.50 £1065) g,',;";;; ot v
AUDIOTRONIC Microphone, guitar o1t and wetput 1o
Cr02 CASSETTES your amplifser. Votume controt and
TYPE 5 10 25 depth of reverberation controi Beau-,
CR60 £3.41 £6.72 £16.63 walnut cabinet. 184 x 77 x 108mm,
CR90 o1 £463  £9.19 £22.80{ OUR PRICE £7.50 P&P 20p
AUDIOTRONIC
8 TRACK CARTRIOGES SPECIAL
40M < BARGAIN!
80M 933 370 e ;EO%G’RS’?'N
OVER'10 of enbor EiNigIes 5 ssch SPEAKERS

High quality 2 way speaker systems,

AUOIOTRONIC 0OLBY B

No:se Reductton Units

hiss by 3dB at 800Hz,

Hz and 10dB for ail freq.
e 3000Hz. Size: 460 x

205 Tomm AC 220/240V

PROCESS 4
Fov un m’.gh semie pvolmoml upn
—ZOKHI‘ZG& S/N bl“n lhln 70dB

Full source/tape monitoring. Switch.
-bh mumplu filter. Supplied with
OUR PRICE £50.00 P&P 50p
PROCESS 2

For use with cassette and u:otd

ars. response 30|

Swhch’%:a mulnplax filtar, 2 Dolbv
calibration met .B' monitor.
ing. S/N bouov lhln 70dB. Supplied
complete with test tape or cassette.

OUR PRICE £34.50 par so0p

CT5050 Cassette Recorder

nstant recording and playing. Piano
key controls. Automatic level control.
Builtin spesker, Complete with rem-
otecontrol microphone, carrying case
and shoulder strap.

OUR PRICE £8.50 P&P 50p

AUDIOTRONIC ACD660
Stereo Cassette Deck

A besutitully styled four track sterso
deck with an outstand specification
offerad at s remarkably low price.
Incorporates a host of features includ-
ing switchable noise filter, normal/
chrome tape selector, twin Yu meter
sider u:ord/phvbad( level controls,
front panel headphone sockaet, record-

ing indicator 1am &‘phonolom line in-
put sockets, 3.5mm mmophom m-
sockets etc, ete.

3 f‘ﬁ fesponse:
40— 12kHz — 2 CrO2), S/N:
~45dB, Crosstalk 45dB. Separation:
~35dB. Noise limiter —8dB st 10kHz.
Complete with connecting leads.

OUR PRICE £39.50  per s0p

WALKIE

SKYFON 100MmW

OUR PRICE £24.95 per pair
P302 Two Channel 300mwW

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OUR PRICE £71.25 per pair
P&P 50p per pair

NB. Licence required for use in UK

1021 Stereo Listening Station
For balancing
and gain sslection

of loudspeakers

with itional ‘
ln:nIm‘ for stere0  \
ivmchmg. Two

gain controls, speakers un oft siide
switch, stereo headphone socket.

OUR PRICE £2.25 P&P 15p

AUBIOTRONIC STERED
HEADPHONES

LSH20 Individual
volume controls.

£3.75 Pap30p

:ystbb:z?w|v£u.:rk
tone and volume
controls. 8 ohms.
30-20,000Hz

OUR PRICE
£5.95 PaP30p

LSH40 Two way
speaker system
Individual

volume controls.
8 ohms.

20-20,000Hz
OUR PRICE
£7.50 PpaP30p

LSHE0 3" speaker
units. 8 chms.
Complete with
llppod carrying

20 20000Hz
OUR PRICE
£8.95 PP 30p

LSHS50 Electrostatic
with self
powered energiser.
and control unit,
with one
ker nhﬁor

=32 oh

20--24, OOOHI

DUR PRICE
£16.95 PaP 30p

LQH400 4 channe!

o

= &

P&P 30p

DUR PRICE £9.95

&

25 Watts. 4—-8 ohms. 40Hz-— 18kMHz.|
Size: 560 x 340 x 255mm. prox.
Wood grain finish with black ronts.

OUR PRICE £29.95 pR. paP £1

tr
and cratch filters. Um 20 Silicon
teamistors. lnputs for magnatic and
crystel cartridge, Aux. and tape.

OUR PRICE £22.50  p&P s0p

SPECIAL BARGAIN!!

PHONIC 10 Two Way Speakers
Matched pair
of compact

L

RECORD OECKS pars0p
BSR McDONALD

R222mnn

gan

[
@®

I 1 ol )
22200
I Y-

8332pamz BN3Z 220220002230
88333‘&’3 3883 SRTa8RRsRLL2R

Toaskors o \,q ﬁ |
?niquo d.s,gn { q
e | .
Py

228 x 110mm. ’
OUR PRICE £8.85 paiv  P&P 50p
LEAK TRUSPEED Mk3
RECORD

]

{

/

synchron-
ous hysteres:s
motor giving
constant tumuble
45 rpm. Cast Allum.
inwm mmublc Fitted Goldning L75
;m ;ndl EBOO cartridge, csomp:l,uzl: in
inth wit p.llp'l cover. Suze X
00 x 191mm inc. cover. AC100-130
l 200-250V.

OUR PRICE £35.95

AUOIOTRONIC AMCS0E
EITEREU Magnetic CARTRIDGE

P&P 75p

offers prof-
h pert.
ats

RECORD OECK PACKAGES

R M:DONALD P&P 75p
£7.90
£9.50
17.85
16.97
17.50
19.20
19.42

. £11.35
. £17.10
. £18.25
£17.80
18.80

Se555s SHSSNNNG:

883 I50R83 NR2QTRHAS

budget price.
Frequency

m-mm

Output voltage.

6.6mV. Compluncc 5 n 10-6 em/

dyne. Tracking force % to 2 1ummn.
x

S‘gom Elipticel diamond
OUR PRICE £4.50 P&P 12p

AD-76K

STEREOD &/‘\
MAGNETIC
CARTRIDGE \
Frm.m!ﬂ“l~ -

5mV (|kH15cm/uel 0.7 mil conecol
diamond stytus. Channal ngu-non
20dB, Tu:kn? weight 1%-2% gms.
Original price £3.

OUR PRICE £1.95

P&P 12p
TELETON _
F2100
STEREOQ

RECEIVER | n
SYSTEM @

6 watts per channel AM/FM Stereo
tuner amplifier, Garrard 2025TC nc-
ord deck with plinth, cover and s

g:; :;:l.'l:dx g'l'.ldPER." of Kd'auon ::50

£20. OUR PRICE £48.50 & ins. £1.25
AREEoALE ~ 50| ALL PRICES
s | EXCLUDE VAT

CALL INTO YOUR
NEAREST BRANCH
OR ORDER WITH
CONFIDENCE BY
MAIL ORDER

CENTRAL LONDON

10 TOTTENHAM CT. RD. 01-637 232
27 YDTTENHAM CT. RD. 01-637 3715
33 YDTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD.  01-636 084S
87 TOTTENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD.  01.580 0670
21 DLD COMPTON ST. 01-437 9349
JLISLE ST. wQ2 01437 8204
34 LISLEST. wQ2 01437 9)58
118 EDGWARE RD. W2 01.723 9789
193 EDGWARE RD. W2 01.723 6211
207 EDGWARE RD. W2 01-723 3271
311 EDGWARE RD, W2 01-262 0387
346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 01.353 5812
152/3 FLEET ST. EC4 01.353 2833
378 HARRDW RD. W9 01-284 9530

84 SDUTH ST. ROMFORD 70-20218

SURREY

1046 WHITGIFT CENTRE, CRDYDON

01-681 3027
27 EDEN ST, KINGSTON 01.546 7845
32 HILL ST. RICHMOND 01-948 1441

$3/57 CAMDEN RO.. TUNBRIDGE WELLS
0892-23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0333.537478

ALL BRANCHES OPEN FROM

9am to 6pm MON. 1O SAT.

HEAD OFFICE AND MAIL
ORDER DEPARTMENT
AUDIDTRONIC HDUSE.

THE HYDE INDUSTRIAL ESTATE.
THE HYDE. LONDDN NW9 6JJ
TELEPHONE : 01.205 3735 & 5651

MAIL ORDER SPECIALISTS

We offer a speedy and efficient
service by mail order
Remyinber to add 10 - VAT to
total value of goods including
carmaue and packing and send
cash adh order to head office
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
CLEARLY IN CAPITALS

= ’
@ or telophone your
order to head office

CREDIT TERMS available for
Personal Shoppers on sales of
€50 and over

BARCLAYCARD
& ACCESS

Holders welcome
callinto any bhranch

BARGAIN CENTRE

y special clearance offers
end of stock lines at
87 TOTTENHAM COURT RD
FOR PERSONAL SHOPPERS

EXPORT personat exports
arranged 1o overseas visitors
at all our branches
Goods despatched to all parts
of the world through our Export
Department
ediate atltention given to

CHEQUES ACCEPTED |
FROM PERSONAL | |
SHOPPERS ONLY WITH

BANKERS CARD.

ALL PRICES CORRECT AT e o e
14.1.74 BUT SUBJECT =l

TO CHANGEE 8 0. .




AUDIO BARGAINS

STEREO 7 %Encggik

incl. P. & P. and V.A.T,

Ready built unlt, ready for connection to the |.F. stages of
existing FM Radlo or Tuner, A tell take light can be connected.
The Unit is a small printed circult, no further allgnment
necessary.

L.E.D. Is recommended as the indicating light. Suitable
device avallable from us at 38p. Instructions included.

Wews ] G.AMP.L

Incl. P. & P. and VAT v'

on ¥ Order Code I.C.A. 1 W

Bonrd with all components

ov 2 on one board for £2-86

Order Code 1.C.A.1/S
These amps. a
on connecting up, lpocnﬂcnlonl and easy to
build prolects using the I.C.A.1

supplied with a free booklet

oW & 10W AMPS

5Wonv £1.98
10W oy £2.49

inc. P. & P. and VAT
These matchbox size amplifiers have an exceptionaily
good tone and quality for the price. They are only 23“x 13“.
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control circuit diagrams are supplied with each unit.
Discounts are available for quantity orders. More details on
request. Cheapest in the UK. Built and tested.

Now availahle for 5 & 10WAMPS

Pre-assembled printed circuit boards 2° x 3" available in
stereo only, will fit 15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unitis for use with low gain
crystal or ceramic pick-up cartridges. £1-2%
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. £1-69
Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut. £1-21

Instruction leaflet supplied with all units. Post and
packing and VAT included in prices.

‘--—---—-—“

‘ ! enclose £ tor

Decogers,
IW Amps/.... SW Amps . 10W Amps
Stereo Pre-Amps 1 . Stereo Pre-Amps 2 '

Stereo Tone Controls ....................
(Please Insert quantities and delete those not applicable) I

Name .... .
Address 5 A I
Dept D 222/224 West Road
BI PBE PAK Westclifle-on-Sea, Essex SS0 9DF I
Co. Regn Na.820919  Telenhane: Southend (0702) 46344
N T N N IER TR RS T

1106

TRHATIFLS

/&

Red + dlll 1/8 pln source LED's 17p! Til 209 and clip 22p
1G ¢+~ LED 28p. GREEN and clip $8p.
INFRA RID LID £1. IC photo amp 44p and amp/switch l$p

MONEY BACK IF NOT SATISFIED
All brana new, full spec. Top grade.
FREE fabulous NEW catalogue. Send S.AL.

DIGITAL DISPLAY. LEO 1/3” 0-9 DP. DIL. £1-68. Minitron type 0-9 DP DIL
£1:19, SOCKETS 13p. Calculator batt/mains from £18.

\C DIBITAL CLOCH cHIPS. Texss stc. with 4 displays £12-8 displays
and chip £14.Mostek dal» and alarm chlp. wlth e displays £48. pcb £1-48,
KIT: All parts and ¢ Natlonal chlg

GAS sensor TGS 308 £2. KIT £4-89. ully bulll £8.
With data INTEGRATED CIRCUITS 741: 8 pin 20p, to 99 and 14 pin 27p,
748 33p, 709 21p, 710 38p, 723 S8p, 638 timer 7Wp. ZN414 rx. £1-10. 703 rf If 28p,
me 1310 and fed £2-76, mc 1339 £1-20, TAD 100 and If £2

1 AMP + REGULATOR 7808, 8 (& 7-20) V. also 12 & 15V £1-48,

AUDIO AMPS: mic 4000 $0p; 1 and 2W £1-18; 3W £1-29

. 6 x £23,

74N TTL low prices

il

Gates 7400, etc. 18p, 7413 32p, 7447 £1:25, 7470/72 32p, 7474/76 39p, 7480 83p,
7492 89p, 74121 48p and all others in cat.

NEW 16 pin counmldrlnr 90/47 £2:28. DALO p.c.b. PEN &
DIL S8OCKETS: Professional/gold P. Pins hl or lo Profile 8. 14, 16 Pin 13p.
2N30sS 33p four £1. BC107, BC108, BC109 all 7p each.
IN914 3p, ZENERS BZYSS 8p, 1A RECTS 50V 3ip, 400V Sp, BRIDGE 20p,
FETS 2N3S Dﬂr 2Nm3 20p, 4416E 23p, BCIO?ISM 10p. BC!1!ISI4 11ps
BCY7! r BFY61I2IS1SD. 8‘3159. N2926 g 2N30! 19{:.
gNS‘[rMISMISIGl;l’!IDq_OI 1':" #p ea.,2N3904/6 14p. HEATSINKS 5'/ 06, 18/TO18
H P

CAPACITORS: 23V 10, 50, 100 uf Sp, DISCS 4p, PRESETS Sp, CARBON-
PTS 11p. Switch + 11p. Dual 38p. ULTRASONIC TRANSDUCERS £2 ea.

FLUORESCENT LIOHTS, 8W 13" 12 VOLT £2-99.
ADD 10% VAT TO PRICES.

I'ﬂmpus P. & P. 10p CWO,

E IBB ' I’ n r! I E E P.O. BOX 29, BRACKNELL, BERKS,

CASED AMPLIFIERS

Polished wooden cablnet 14 x
13 x 9” containing a sensitive
(20u4V) 4 valve amplifier with
tone and vol. controla. 3 waita
output to 7 x 4” 3N speaker.
Also Included Is & non-
standard tape deck wlith
solenold operation. Supplied
in good working conditlon
complete with circult diagram,
Standard mains operation.
Onl £3 (£1 up to 200 mlles,
Sulublu cassette
1 1. Spa d 30p; Amplifier
: chassis onty, complete and tested £1-88 (40p). 7 x 4" Spnku 4op (12p;

71d BAROAIN PARCILS
Hundredse of new rystals. pots, switches,
&oom)pulor panels with !unulnorl lnd londl of oddl an sods. Still only £1-88

COMPUTER PANELS
3ib asetd. panels £1 (309) 7ib £2 (40p); 881b £1% (c. pd.). |2|op quality panels
conulnlng power trans!stors, IC's, trimpots, etc. £2 (30p); 100 boards 12 (£1).
Pac at least 500 ts, Inc. atieast 50 Transistors 60p (20p).

NEW COMPONIENTS
SCR's: 200V SA 40p; 400V BA 60p; BYZ10 1200V GA 40
OCT1 8p; OC140 2! D‘ 0C170 13p; OC171 15p;
38p: X 121 Sp; BC107 8p; 2N3708 8p; 741C
diodes 20p; 3-9V or 27V 400mW ze

=

; OC16 20p, OC48 8p;
BFY18 12p; BCY72 8p; 2| N3056
‘099 or 8 pin DIL 32p; 100V 8
s Tp; 22V 1W 10p
BULK COMPONENTS
800 asstd. resistors £1 (20p); 300 capacitors, all types £1 (30p) 25 asstd 10X
crystals TSp (30p); 40 asstd. pots £1 (30p).
EX-COMPUTER EOUIPMENT

1200’ 1~ tape on 7* NAB spool $3p (30p); 1800’ 3" tape on 104” NAB spoo! In
casy 68p (40p): Screw lop oloclrolyllc cuplcllo r8: 20,000uF S0V 60p (25p);
48,5004 F 25V 80p (25p); 35,000u4F 18V 40p (20p); 40,000uF 10V 409 (20p); 20,000.F
30V 40p (20n); 25,000uF 28V 40p (20p.
Fans: 230V 50Hz 81” dla. bludn 2800 rpm complete with grlll and mounting

late £2-30 (40p). {

eavy duty heat sinks 6 x 5 x 3 with 2 power transistors 80p (30p). i

TEST GEAR !
| TF144G sig gan 88kHz-25MHz, 14V-1V output £16. BFO No. 8 audlo oscillator,
50Hz-20kHz 1002 or 60002 output, matered. £9. Oscilloscopes Jn stock, ting for

detalls.

ODD UNITS |
Useful module contalning OC35, 2x OC44, GET103, R's, C's, etc. 40p (10p).
Cats whisker and c)ryllll 18p; Unit with 2 modern c/o lever switches, 3 trim- ‘

pots. etc. 80p (10p).
ADO 10% TO TOTAL FOR VAT
| Carr, in brackets; small parts Sp.

GREENWELD ELECTRONICS (PWII) |

24 Goodhart Way, West Wickham, Kent. Shops at 21 Deptford Broadway |
SEI. Tcl. 01-692 2009 and 38 Lower Addiscombe Rold. Croydon. l




All Prices
FULLY
INGLUSIVE
of VAT

Trannies

All orders to be sent to our new
retail shop at:—

4 Bush House, Bush Fair,

HARLOW, ESSEX.
Telephone: 37739 -

74 Series TTL
(National Semiconductors and I.T.T.)
LOW PRICES, HIGH QUALITY

P.& P 10p. — Catalogue 10p.

AMTRON KITS

We have been appointed atockist of
Amtron high quality construction kits.
{20p P/I’ on all kita)

UK65 Transistor tester ... £2:80
UK120 H{-Fi Amplifier 12w .. £520
110 8tereo Amp 5+ 5w .. £1107
115 Hi-FiI Amp 8w . .. £4:31
UK 220 8ignal Injector ..... . 22-57
UK300 Four Channe! Radio Controt
transmitter ........ ... . .. -85

UK310 Radio Control Receiver .. £3-28
U'K325 'GXC2 Channel 8plitting

Unit. 1000 & 2000 Hz........
UK330 *GXC2' Channel Splitting

Unit. 1500 & 2500 Hz £7-8
UK415 Resistor Box .......... £8-69
UK 423 Capacltor Box . ... £8-3
UK3515 MW Radijo Receiver 27-86
UK790 Capacitlve Burglar Alarm  £7-57

£1 BARGAIN
PACKS

£1 10 Sllicon NPN Power transistors
2N3055) testedfunmarked.

£1 30 Plastic FET's unmarkedfuntested,
simHar to 2N3819.

£1 20 TO5 Tranaistors NPN 2 to 5§ amp
untestedfunmarked.

21 20 TO!8 transistors PNP llke BC178,
BC179 etc. untestedfunmarked,

£1 30 Plastic 2X3055 unmarked funtested
TO220 case.

eneral

ST's.

21 500 carbon resistors 1, 1. 1, 2 watt.

£1 100 Electrolytic condensers.

£1 250 Ceramic Polystyrene,
Mica etc, Condensery.

21 230 Polye-ter, Polycarbonate, Paper,

Purpose, fully tested

8llver

> 100 plus less 102 n Noia L& 208 y 25 Many other kita avallable. Send for the cte. cor
D q 4 4 H any . . eondensers.
;P:.:S*' lc°+|“'"" 254 ;::; ﬁ:;g ﬁgz § ”ggg frce Amtron Catalogue. £1 25 Potentlometers arsorted,
7400 20p 16p 7450 20p 16 | a 2148 % These Kit Prices include VAT + ﬁ 20 Hign piab 1%"-’7&15% relstory.
;‘01 20p 18p | 7451 20p 19p ' H ﬁ-{g ,‘p:mcr‘:\g:c« nuts, bolts, washers,
402 20p 18p 7453 20p 19p . . “pacer, ete. e
7403 20p 18p 7454 20p 18p l . :ig U R N E £1 ?’x}’lc}?‘::;:hs::ctcm' rotary. lever,
7404 21p 18p 7460 20p 18p - . ( ) W e Centio
;(06 21p 19p 7470 3%” 27p ) :{S{. £1 50 Preset Potentiometers
406 54p 49p 7472 33p 30p - -
7407 sap a8y | 7413 4sy Az S8 14 RETAIL % any 5 packs £4 4
7408 29p 24p 7474 44p 40p - £2:05
7409 29p 24p 7478 83p 57 - £2-05 P/P 10p for sach Pack
7410 20p 18p 7476 55p 51p . 2454
7411 23p 21p 749 2110 98p 74163  £4-84 2454 S H o P l s N ow
7412 40p 33p 7481 2137 21-26 74164 2278 £2-63
7413 31p pr 482 €110 89p | 74165 ﬁ-ga g-g
7418 49p 7p 74R3 2132 2129 | 74166 -28 -
7417 57 53p 7484  £132 £1-21 74174 2278 2266 O P E N Tran sformers
7420 20p 18 | 7485 £275 £284 | 417 ﬂ'“ gs_}
7422 80p 58p .| 7486 49p 41p 74176 -99 8 _ Primary 200-220-240 volt. .
7423 60p $o | e edes  wwm | oram e e Monday to Saturday 9-5-30 ST g _;ﬂ:"p_ T %'p
7428 60p 53p 7490 82p 71p 74180 2276 - . . . e : :
7428 3% 31y | 7492 84p Sp | 74181 2649 #6905 | Friday late opening 6 o'clock | ¥Tilum 24 volt Finp) 38 20n
7427 55p s1p 7493 82p 88p 74182 1216 £2-02 MTILB  2ivolt | amb 8198 5
7428 85p 79 7494 1-04 93p 74184 2269 2242 MT18 12volt 4amp  £3.49
7430 20p 18p 7495 £114 £1-03 74190 £3.08 2269 VEROBOARD MTIS/B  25volt 2amp  to47
7432 42p a3p 7496 £125 £1-15 74191 £2:30 £2-24 01 015 - * g
73T | Tho ;s mas | BR B law B Br (|30 roit teaestormers
P P R 5 i R 2t x b Pri Y D204 : -
7438 77 p | 74105 £118  £114 | 74194 €327  £315 e L 58> || brim 200-220-240v. Sccondary voltage.
} p P 1215, 20, 24, 30v or 12-0-12v or 15-0-15v ,
7440 20p 18p 74107 48p 486p 74195 2242 22:30 3 x5 3lp 31p MT112 -5 3 22
7441 81p 78p 74110 67 85p | 74198 2218 £2-06 17 x 24 82p 63 || MT79 5 atnine 511- 2 22p
7442 81p 78p 74111 2152 21-40 74197 2218 2206 37 x 31 21-10 870 {1 3T % i iz:so 38p
7443 2140  £132 74118 £1.10 80p | 74198 2685 2605 17 % & (Plain) 900 || 120 % ;3.38 o
7444 2157 £1.52 74119 21-64 £1-54 | 74190  £6:85 26-05 Pin Insertion tool 87p 57 |15 5 484 g
7445 2231 £2-18 74121 47p 42p | 74200 £26-40 2112 8pot face cutter 46p 46p : i
7446 £2:31 £218 74122 2170 2159 Pk 36 Pins 20p 20p || 50 volt transtormers
5 N N Prim 200-220-240v, Secondary voit. 19,
Linear Integrated Circuits Resistors e
M i) -5 ampa 3 30p
301 DIL 50p(723c DIL 29p . ;. MT103 1 2
301 TO% 55|23 TO% 95p b ... Pl amos 3 fiae 3
301 8 PIN DiL, 48p|74lc 8 PIN D11 38p 1 watt 105 ourbon : 2jp | MTi06 4 £6:02 52p
301A DIL 89p/7dle 14 PIN D1, 30p Ol Ay 4
30IA TO99 69p|74lc  TO9Y 41p ;‘:‘:‘n m/‘:, e, 0 41 megobms. 4p | 80 volt transtormer
gg']IA ;‘)ll;.lh\ Ve gg: ;:gﬁ g{i‘ ;gg range 10 ohms to 1 megohms, _l"s"“‘c‘ogogr ) ‘—!"’ohs:r‘o:;‘&::)r-‘zl;)\‘ 30. 40,
307 TO9Y 80p|748c  TOM &1p MTIZIAT  Samp  £178 38p
307 8 PIN DIl 88p MINITRON DIGITAL MTI26AT 1 £247 34p
308, Tom 845 INDICATOR TYPE 3015F | MT127 2 £3.90 $4p
308A TO99 640p) THE FERRANTI
709¢  DII, 35p RADIO IC Itead 0-9 and declmals. ONLY £1-85 Ministare transtormers
709c  TO99 3plzNag £1.32 F T S Prim 220 volt
m BT606  100mA  6-0-6v 98p 15p
Electrolytic  offy| roendorsan ™0 | mvmsrsaings i (REE U RRR
otentio 1-99 100 plus BT12012 100mA 12-0-12v 1 5p
. Carbon track 5000 ta 2230 wp 8p BT24024 100mA 24-0-24v 2195 15p
Ca aclto rs Log or Linear.
P Single 13p. Dunlh “B"T:('";fot)x‘l‘;' Transistors/ | BC109 1l1p [ BC303 50p { MPAI21 33p | TIP32A 73p | Diodes &
4 VOLT | 16 VOLT | 40 VO Ringle type with D.P. awiteh 13p [ pyoqe; BCL13 184p | BC304 40p | MP8122 44p | TIP33 £1.05 | Rectifiers
VOLT 2
STF 8ip|15uF §ip | 47uF 8} extra. BC116 18p | BCY70 17p § MP8123 50p | TIP34A
Mour  gpmr sblwr W | oo skeiETon | A0% 1|26z I movit sl Ncmhne| e o w
09, . s B AC126 4p | BC126 p } BCY72 P .: 21228p N P
o g:; {ggﬁ,’: °§;Igg§‘:,_. ¥ | PREsSETS ACI27 13p | BC132 16p | BDI31 88p | NKT21485p 53| 1N4148  8p
) o . . AC128 13p | BC134 18p | BD132 90p | NKT21785p | TIP36A 1844 10p
1000u F 13p | 220uF B8P [470uF 19p 8mall high quality type (linear . R g
oot ] calv § ACI42K 22p | BC135 18p | BD135> 42p | NKT26123p -19 | 184007 22p
47007 F 29p | 680uF 17p|680uF 25p only). All valves 100-5 meg ohms. N 2 CK T TIPS1A 18113 7
1000uF  17p|1000uF  56n | 1 watt 8p each | ACISIK 20p | BCI37 16p | BDI3G 50p | NKT27120p P41A 79p 17p
SAVOLT ey dt | xSt e | R d) B e SKna | ek s pnt e
] a 2 2 p { D K P | 2
ggﬁ;‘ a :f?OOOuP 43p AClS%K 203 BC143 333 BF169 33p | NKT40371p { 2N930 23p | BAIls 8p
180uF 8ip| 25 VOLT | THYRISTORS ACI88 18p | BCI44 30p | BF173 29p | NKT40583p | 2N1131 22p | BALMS 14y
470uF  1lp|10uF 8ip| PLV. 50 100 200 ACI88K 20p | BCI45  28p [ BF177 28p | NKYGO3F | 2N1132 BAl4S 22p
680pF  13p|22uF 80| 63 VOLT 1 Amp  28p 35p Alp ACY17 24p | BCI47 gp | BF178 29p 86p | 2N1613 22p [ BAIS4 1dp
1500uF  18p|47uF 8ip |, 3. 3 Amp- 44p 50p 60p ACY18 21p | BC148  9p | BF179 35p | NKT613G | 2N1711 26p | BAX13 14p
2200uF  18p|100uF sp|1aF | 41 300 400 ACY19 25p | BCl149  gp | BF104 15p 33p | 2N2904 40p | BAX16 l4p
3 26p/150uF 22ukF 8ip ACY20 22p BC153 18p | BF195 17p | NKT67426p | 2N29044 BAY1S 19p
300uF  26p|150u PlasuF  p | ) Amp ip 53p % NKT677G 44p | BAX31 8
10 VOLT |220uF  10p|4TWF o 3 Amps — 80p ACY21 £3p | BCISS 17p [ BF24s 27p [ 77 § p [ BA p
. 470uF  13p|TOmE ] ACY22 18p | BCI157 13p | BF260 28p | 24p | 2N2905 46p | BY100 19p
gzel gn 880uF  20p ‘,f:ul;, g:: SLIDE SWITCH ACY39 68p | BC158 12p 18p .\K;ﬂxgp g:ggg; isp g“g}; igp
K Pl 1000uF s=hl ADI40 40p | BC169 14p 18p | NKT77327p | 2N2926 10p { D
100uF  8ip ;200“:; %%g Saik 100 | 8PST1lpeach.D.P.D.T.13peach. | ADIS2 44p | BCIG7 13p 37p | 0C19 5
938“; 150150000k “,.}ggﬂ_ {‘}mv AD143 38p [ BC168 i.lp gsp 8g§g Egp
330u. p ADI149 38p{ BC169 1lp 5p by. 1
i, eyvour Bl | warune neon | AR iS00 1 I 2 o
pF p|G-8u p|330u D ADI161 38p | BC179 15 £8p 2 0p
1300uF  20p 15uF 8ip|470uk  26p 240V or 110V 14 Bp. 5 plux 4}p AD162 38p { BCI82L m: 28p { 0C29  50p
2200uF  24pl33uF 84p)1000ul  44p each. AF114 18p | BC183L 11p 21p | 0C35  50p
AF115 18p | BCIS4L 11p | BFY51 1;1; 8&32 ﬁ’
H AF116 18p | BC186 33p | BPYs2 17 p
Mullard Polyester Capacitors AF117 18p | BC212L 11p | BFYGs 38p | OCs5  14p
C280 SERIES AF118 82p | BC213L 11p | BFY% 72p gg«l) 39
) (o
260V FC. mounting: 0-01uF. 0015, 0-022 34p. 0033, 0047, 0058 dp. 01 4ip. | AFlay a0 [ DAL 110 | DEX20 209 | 02 14
015, 0-22 Bip. 0-33 7p. 047 O}p. 068 12p. 1uF 14p. 15uF 22p. 2-2uF 27p. AF239 41p( BC259  9p | Ci26 a3p | ocsl  l4p
C296 SERIES AL100 p | BC267 14p ] C428  31p | OC83 22p
400V': 0.0014uF, 0-0015, 00022, 0:0033, 0:0047 3p. 00088, 001, 0015, 0022, 0033 3dp. | ALlo2 66p | BC266 16 | C150 179 | OC8S 28p
0-047, 0-068, 0-1 4}p. 0-15 B§p. 022 8}p. 0:33 12p. 0-47 ldjp. AL103 55p | BC300  40p | MP8111 35p | TIP29A 83p
160V: O01uF, 0-015, 0-022, 0:033, 0-047, 0-068 3jp. 01 4p. 015 4p. 01 4ip. | BCI07 11p| BC301 325 | MPBIIZ 42p | TIP30A 64p | 40636  60p
0-18, 0:22 8lp. 0-33 7p. 047 9}p. 068 12p. IuF 14}p. 1-5uF 22p. 22uF 24p BC108 11p | BC302 30p | MP8113 35p ! TIP31A 84p
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Pt reactor] Buy itwith Access
Credit Terms for Callers

BUDGET SYSTEMS

BUSH 8tereo  System with
independent Volume, Bass and
Treble controls on each Speaker
for optimum reproduction. Using

metal .. . - . GARRARD 2025TC Auto Change
UD130 50K/600 obm, uni-dir, Deck in deluxe teak plinth and

ball metal . . e cover,

w208 .. L. .. . Today’s Value £49-50.
CONDENSER MIKE 600 ohm, OUR PRICE £27.50

unf-dir, .. i ..

Cassette STICK MIKE with R +£1:50p. & p.
Control onfoff switch (25 & 12 months Quarantee by Maker.
3-8 mm J/Ply).. . THI8 I8 A BARGAIN \OT TO

MIKE MIXERS Mono. BE MISSED!

FANE 77 x 4" 8 or 8 obm
8” Dualcone 8 ohm

CELESTION 8 15 ohm

ADASTRA 107 8 or 15 ohm

X5oM Monol-tereo
GOLDRING G800 .

G850 .
BTYLI For Above Cu'trldxel

.. 008,
288 888

NO EXTRAS

ALL PRICES INC. VAT

FREE! p. & P.

10 w . - 8apphire
D. Dlamond
GOLDR!\G G800 G850
PHONES

BAKER GROUP 25
12 8 or 15 ohm, 25 watt ..
5% 8 ohm, 5 watt Clm 95
2}” 8 obm or 64 ohm -80
S8ELECTION OF GOODMAN AND
WHARFEDALE SPEAKERS ALSO
AVAILABLE.
KIT FORM CABINETS--TEAK
VENEER

12 x 12 x 6 with 8”, 8% x 6%,
or 8}” and 3}” cutout

17 x 10 x 9 with 8% or 187 x 8
cutout

18 x 11 x 9wlth 187 X 8" cut
out for EMI 36 .
ETER & CBO!SOV!B

-

d .
CM"O Phnet stick metal, awitch
Dmeo Dynunlc unt-dir, ball

RAS10 ..
Rotel Tuner/Amp. RX150A
8ANSUI modell in stock.

RECORD D!
110

ECKS
Garrard 20‘25TC/9T AHC/G

MPGO/SX&B .
Kit..
Chaasls
8AU2 Pick-up Arm
8CU1 Cartridge ..
RECORD DECK PACKAGES
Qarrard 8P25 Mk, XH/GSOOC l P.
AP76/G800 C. &
Plintb & Cover for Gumrd
8P26/2026TC .. .
SPEAKER BAROGA AING
EMI 18" x 87 3, 8 or 16 obm
Plain ..
with Co-Axial Tweeter
Twin Tweeter .
Type 360 8 obm, 20 wlu
6}~ 8 obm, 10 watt
8 obm, 10 watt
12" 8 obm, 20 watt 3
8”7 x 5” C/Mag. 5 watt
8" » 5" Dualcone 8 obm.
10 watt

B8R
Connoisseur BD;

00 et et o e
252888 233338233

sg

o
0 OB BIOD

© WL O .
N euDSCDAN ©
3 SH8&8832& o

TWE
EMI $§” 8 or 8 ohm C/M
Cone Tweeter 8 or 16 ohm, 1
Cone Tweeter 8 obm, 3 watt .
Horn Tweeter 8 ohm, 20 watt’
Dome Tweeter 8 ohm, 30 watt
Crossovers CN28 (3 ohm), 021'28
(8 obm), CN216 (16 obm) .
CARTRIDGES
ACO8 GP91/28C or GPOI/SSC
8tereo comp. ..
GP93/1 8tereo cryl.
GP94/1 Btereo ery-
GPOS/1 ..
GP96/1
GP101
S8ONOTONE
9TAHC 8tereo ceramic, diam.
9‘1‘&‘\1!0/0 8lim fit, stereo cer.

‘watt 2:00
110

3-60
400

19-T1 Btereo erylul
BSR 8C5M 8tereo ceramic
8XO0H 8tereo crystal
8X06M Stereo crystal
X3H Mono/stereo

Mono/ste reo de luxe
CASSETTES

Type Low Pin- Phil- Mem-
nolse nacle lips
C45 — —
Ce0 3p
Co0  4bp
C120
Cassette Head Cleaner ..
BIB 8tereo Test Cassette
AMPEX Head Cleaner
magnetiser .. .. .. 185
PLASTIC LIBRARY CASES for 87
0p. 61" Reels £5p. 77 Reels 810;.
.. . 3

. ROTE

HEADPHONES
AMBTB AD Hl‘;SbA

AKAl

KOs8 l\

KBUC (wlth Vol,
control) .
K0727B

il (Bluk or Red)

oéwouégggu

I
o L
CAROGRR

E8P6 .. ..
LEES8SON ELECTROSTATIC
Mono/stereo super deluxe 8- 1cn

Curly Rx.'Lead 20

1t,
IN-CAE ENTERTAINMENT SEC'HOII
Car Cassetie Stereo Player and
‘l‘wo Speakers . £20-95
Car 8-track Stereo Phyer and
Two Speakers . .. 16:50
SHIBUYA 8. track Plnyer Maina/
Car detachable with 2 separate
sete of Speakers . ‘e
Pair of Car 8terco Speakers
Pair of Car Stereo Spuken
(Door Mounting) . 5

MAIL ORDER DEPT.

CALLERS WELCOME AT OUR
\(PW/3) BRANCHES

BELMONT STREET Manchester Liverpoo!
30-32 Shudehlll 15 Whllochapol
MONTON, ECCLES ?.31..%32 7710 08’1‘.:'5 Maa

ecods offle
MANCHESTER 4 New Market St. 20 Pinstone St.
0532 42708 0742 79308

ELECTRONICS

ALL MERCHANDISE FULLY GUARANTEeD Tel. 061-789 5268

385

TWO NEW Max-Super HT1810and | == AMAZING MINI-DRILL.

MaXi‘Mini HT 1800 ‘“ﬂ'l g o Indispensible  for  preci-
solder Sippel’s @r‘ﬂ(@? = ;J; sion drilling, grinding,

o [¥eXI%  polishing, etching, goug-
Designed for use when working FOR ing. shaping. Precision
or re-working P.C. Boards. Per- PRECISION nov;:er for the. enthusiast
mits removal of molten solder Shockproof. Completely

from Muitileg components, en-
abling easy extraction. The sol-
der is ‘sipped’ through the noz-
zle, and automatically ejected
whenthe instrument is next used.
A Swiss precision instrument
manufactured to a high degree
of accuracy.

The anti-corrosive outside casing
has a knurled finish for more
positive grip, and encases plated
internal parts.

portable power from 4%
volt external battery. So
‘nuch more scope with
MINI-DRILL. Super Kit
extra power, interchange-
able chuck) £6 35 p.p. 13p.
De 'Luxe Professional Kit

~th 17 tools £9-40 p.p.
+ 8 TOOLS 23n. Prices include V.A'T

Money ref. g'tec BT THR| R 1] dd A M!S

| The Maxi-Super has be.en design- Dept. PW 374 Nailsea, Bristol BS19 2LP
| ed with a 3.5 kg. spring action
recoilless plunger, whilst the
Longs Ltd. I Maxi-Mini with its conveniently ,";::::‘-ev::“;:‘_ - [}
Hanworth Lane shaped operating button, has a vised for scoring | oW NRA IR A .
Trading Estate 2.5 kg. spring action plunger, small parts and
Chertsey Surrey protected by a channel guard. torn :ar::cizo're,' 4
KTi169LZ Both models have been designed diodes,  transis- W
' \ with an easy-to-replace ‘dupont’ :ﬁ::é-c ";‘r;l“"'ll:: ﬂﬂ! g
| | f teflon screw-in nozzle. ‘terlock _together
O NN SN B IR SEN BN NN AR AEE in yerdical and msm
PLEASE FORWARD PLEASE SUPPLY PLEASE SUPPLY binations. Tlraru-
without obligation Maxi-Super HT Maxi-Mini HT parent plastic mlc!s
[ further detaits. 1810 at £6.60 1800 at £4.95__|]] Sous 1D, 30 have 5
removable space dnuden 8uild ug
lenclose chequevalue £ any size cabinet for wall, bench or table top
i IR e e iy
ozen
NAME. — AALOL = TREBLE (30) £2-30 for 8
I COMPANY_ i o o I DOUBLE TREBLE 2 drawers in onc outer case (6D2) £3.60
— for8 EXTRA LARGESIZE (6D})£3-40for 8, Carriage 35p Orders o
AODRESS os: free. QUANTITY DISCOUNTS! 5% in £1 for orders over £10,
l e — B I t/ over £20, l0° , over €50. Quotations for large quantities,
PLEASE ADD 10%, VAT TO TOTAL REMI NCE.

fLAIDﬁ_.M

tDopt PW3), 124 CRICKLEWOOD BROADWAY,
ONDON N.W.2 01-450 4844

SIGNED
u’nces include VAT

Reg. England 68486
E W BN eE P e -eg-ol-- J
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Y I E E E I R NI C.W.O. PLEASE, POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER ¢2.

Catalogue which contains data sheets for most of the
(FLITWICK) LTD. components listed will be sent free on request.
ELSTOW STORAGE DEPOT '0p stamp appreciated.
KEMP STON HARD WICK Collers Welcome Mon. to Sot. 9 a.m. § p.m.
(]
BEDFORD PLEASE ADD 109 VAT
[}
RESISTORS MULLARD POLYESTER CAPACITORS C296 SERIES
W Iskra high stability carbon film—very low noise—capless construction. | 400V: 0-001 4F, 0-00154F, 0-00224F, 0-0033uF, 0-0047uF, 24p. 0-0068uF, 0-0luF,
W Mullard CR25 carbon film—very small body size 75 x 2-5 mm., 0:0154F, 0:0224F, 0-033uF, dp. 0-047uF, 0-068uF, 0- | uF, 4p. 0-15uF, 6p. 0-224F,
W 2% ELECTROSIL TRS. 74p. 0:334F, Ilp. 0-474F, 13p.
ower Values Price 160V: 0-014F, 0-015uF, 0-022uF, 0-033,F, 0-047uF, 0-0684F, 3p, O+ | 4F, 34p. O- ISuF,
watts Tolerance Range . available 1-99 100+ | 44p. 0-224F, 5p, 0-33uF, 6p. 0-47uF, 7$p. 0-68uF, llp. 1-04F, 13p,
5% 4#70-2-2Mq E24 Ip 08P | MULLARD POLYESTER CAPACITORS C280 SERIES
'g,/o 3'?5“001"220 S} ,_;: °';: 250V P.C. moun(ing: 0-014F, 0-0154F, 0-0224F, 3p. 0-033uF, 0-047uF, O-0684F,
o ot . . . . . - .
f ,g,° '?'3]90 5'% i o.20 ? o OIIS;‘A‘FF 4{690 |2_12:‘F‘.Fo 22‘2:& 5p. 0-33uF, 6§p. 0-47uF, 84p. 0-68uF, I1p. I-OuF,
470-1Mq I 1 0-8 . ’ . v g
4 no/, 1a-100 EI2 i3 5.5 | MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
Quantity price applies for any selection. Ignore fractions on total order, 3;00'6‘%40?0%“;'5 OF.O%S‘:'):'BOIFO%‘FI. OF'°§I;F. 100pF to 10,000pF, 2p cach.
p. O-04uF, 0-054F, O- sk, O-1uF, P. ’
DEVELOPMENT PACK
213 T 3 Uik revisars S e el Oat U0 (b 1I6n i voes. ?352‘;‘,‘;'3%?,‘4-7;63, 6:8.40, 6-8/63, 10/25, 10,63, 15/16, 15/40,
pac resistors g pac resistors £4-70, 15163, 22/10, 22/25, 22'63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68 &- 3,
69 16, 100/4, 100/10, 100 25, 150/6-3. 150,16, 220/4, 220/6-3, 220/ 16, 330/4, ép. 47/63
100140, 150 25, 220,25, 330/10, 470 6-3, 7p. 68.63, 150/40, 220/40, 330/16, 1000 4, |0p-
POTENTIOMETERS 470 10,680/6-3. 11p. 100 63, 150 63, 220/63.1000/10, 12p. 470 25, 680/16, 1500/6- 2, 13p.
Carbon track Sk @ to 2M 1. log or linear (log $W, lin §W). 470 40, 680/25. 1000/16, 1500/10, 2200'6-3, 18p. 330,63, 630/40, 1000 25, 1500/16,
Single. 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 2200/10, 3300 63, 4700/4, 21p.
SOLID TANTALUM BEAD CAPACITORS 12p
SKELETON PRESET POTENTIOMETERS 0-1uF 35V 2-2uF 35V 22uF 16V
Linear: 100, 250, 500 @ and decades to SM 2. Horizontal or vertical P.C. 0:22u4F 35V 4-7ufF 35V 33uF 10V
mounting (0-1 matrix). 0-47uF 35v 6-8uF 25V . 47uF 6-3V
Sub-miniature 0 IW, Sp each. Miniature 0-25W, 7p each. 1-0uF 35v 10uF 25v 100uF 3V
TRANSISTORS VEROBOARD o1 o.as] IACK PLUGS AND SOCKETS
ACIO7  15p | AF126  20p | BFIIS  25p | OC42  12p | 2N3707 12p g d Standard screened 18p 2:Smm insulated Sp
ACI26 12p | AFI39  11p BFI7)  20p | OC44  12p | 2N3708 l0p | 3f X 3 340 352 | Sundard insulited 12p 3-Smm insulated  8p
ACI27 150 | AFI78  32p | BEI77  28p | OC4s  12p | 2N3709 11p| 3§ X 3 240 242 Sterco screcned  35p  3-Smm scrcened  13p
AGI28 15p | AFIB0  40p | BFI78  32p  OC70  12p | 2N3710 1ip| 3f X2 78 278 gtandard socker  I5p 2-Smm socket %o
Ag:;l I%p QCF:IBI ?gp 1 gF:79 ;gp 887; 12p 2N§7ll ;Ip 17 x 21 75: 57%p Sterco socket I8p 3'5mm socket 8p
ACI2 12p 107 p | BF180 p 7 12p | 2N3819 J2p
AE|T¢ A3P|BCI08 120 | BEIBI 22 {OCBI  I12p |2N4062 129 |17 X $'(oiain) 0P 388 | D.LN. PLUGS AND soCKeTs )
ACI87  22p | BCIOY  I2p | BFI94  14p | OCBID 12p | 2N4286 20p | |7 & 31 (plain) —  60p 2 pin. 3 pin, 5 pin 180° S pin 240°, 6 pin
ACI88  22p | BCI47  12p | BFI9S  I4p | 2N2646 60p | 2N4289 20p | |1 X3 (,,,;n; Z Plug 12p. Socket 8p.
ADi40  30p | BCi48 12p | BFI97  15p [ 2N2904 20p 40360  35p | '3.%, (blain) —  12p 4 way screencd cable, )Sp/metre.
ADI49  45p | BCI49 12p | BF200  32p | 2N2926 10p | 40361  35p 21 x 32 (plain) —  Ilp 6 way screencd cable, 22p/metre. .
ADI6l 1o [ BCIST  14p BFYSO  20p | 2N30S4 58p | 40362  40p [ pin insercivn wot 51p  51p
ADI62  36p | BCISE  14p | BEYS]  20p | 2N3055 60p | 40408 40p [ 6ot fare orpiad 41p 42p BATTERY ELIMINATOR €1.50
AFL14  20p, BCIS9  14p BFYS2  20p | 2N3702 13p | ZTX108 13p | Pke. S0 pins 20p 20p V9V mains power supply. Same size as PP9 battery.

AFI1S  20p | BCI87  22p | BUY10S 228p | 2N3703 12p | ZT X300 13p

AF116 20p | BDI3) 75p | OC26 435p | 2N3704 13p | ZTX302 20p
AFIl7  20p | BDI32 75p | OC28 50p | 2N3705 i2p | ZTX500 I5p
AF1IB  38p ! BDI33 75p | OC3S 30p | 2N3706 llpl ZXT503 20p | LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 2500ufF 64V 80p 4500uF 16V 30p
2500uF 40V 74p §g°0u: toov g-w ;g%u: ggv (: I“
2500uF SOV S8p 00uF 16V P u vV £1-10
ZENER DIODES WIRE WOUND POTS. 3W, 10, 25,
400mW 5°, 3-3V to 30V, 12p. | SO0 and decades to 100k 02, 35p. HIGIH B’_‘gl';‘I“G‘IOJU'UL"‘OFO:‘;““FC"'I'%"S—'-M 4
0-0224F  I2p 0 1uF 13p 0-47uF 22p
DIODES POLYSTYRENE CAPACITORS 160V 24%
RECTIFIER SIGNAL 10pF to 1,000pF El2 Series Values, 4p each.
BY127 1250v 1A 12p OABS 7P
1N4001 50V 1A 7p I OA90 3p
[A%02 Loy A -4 R 3| SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
1N4006 800V 1A |°: IN4t48 5: The GDI is the world's first semiconductor that can convert a concentration of gas
1 N4007 1000V A 10p i BAlI4 o |or smokae into an slectrical signal. The sensor decreases its electrical resistance when
it absorbs d idizing or bustible gases such as hydrogen, carbon monoxide,
mc:hmc.i’ propane, alcohol, Nlorlh Sea gas, a; well as :alrbos-dunt :onninir’ air or
smoke. This decrease is usually large enough to be utilized without amplification.
SLIDER POTENTIOMETERS .t'ds.?'!d? Full details and circuits are supplied with cach detector.
86mm x 9mm x I6mm, length of track 59mm. A N" UM Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
. PANELS excluding case. Mains opcrated detcctor €5-20, 12 or 24V battery operated audible
SINGLE 10K, 25K, 100K log. or lin. 40p. :%'?n“é'z’;'inurop alarm £7-30. As above for PP9 battery, £6-40.
DUAL GANG, 10K + 10K etc. log. or lin. 60p. 9in x 2in, 7p PRINTED BOARD MARKER 970
KNOB FOR ABOVE, I2p. THYRISTORe | Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
FRONT PANEL, 65p. THYRISTORS dry, and immerse the board in the etchant. On removal the circuit remains in high
2NS060 S0V 0-8A 30p | ofiaf
18 Gauge pane! 12in x 4in with slots cut for use | 2N5064 200V 0-8A 47p )
with slider pots. Grey or matt black finish com- | 106F S0V 4A 40p
Ereaie g (o <Jeou 106D 400V 4A 550 | L erens 147 Scale-500uA, 1mA, 10mA. 100mA €190

ALUMINIUM BOXES BULGIN MAINS CONNECTORS

AB7 23"k S4"x 147 50 ABI4 7 x 5" x 24" 84p
AB8 4" x 4"’x H"’ . 50: ABIS 8" x 6" x3” 108p 3 Pin 13A Chassis Plug 10p 3Pin 1A Chassis Socket [8p
ABY 4" x 23" x |;" 50p ABIE  107x7" x 3" 122p Line Socker  13p Line Plug 13p
ABIO 4 x 54" x I}" 50p ABI7 10" x 43" % 3" 108p ) :
ABIl 4" x 24" x 2" 60p ABI8 12" x st x 3" 120p 3 Pin 3A Ei:"c“s';;':f :29 3Pin 3A  Chassis Socker 21p
ABI2 3" x2"x I” 4p ABI9 12" x 8" x 3" 160p P Line Plug 23p
3 Pin SA  Chassis Plug 16p
Line Socket 15p 2Pin SA  Line Plug 20p
HEATSINKS—R&)POI?T Tos @ o1 s
W 24p 4 45p ip Sp 1 ingle Sp
W 36p W  60p TOi8 Clip 35p TOI Double 8p TH“\;"A'ISO"‘;?"S 150 "%";A;I ';;;'NS SWITCH
VAI026 15p o
VAI1033 15p

TRANSFORMERS Al have 240V primary VAT ' LINEAR IC*s
MT30/2 0~12-15-20-24-30V  2A €85 VAIO77 155 709 14 pin DIL 40p
MT50/4 0-19-25-33-40-50V A €190 RSY a3 741 8 pin DIL 40p
MTS0/1 0-19-25-33-40-50v A €255 741 in DIL 8p
MT50/2 0-19-25-33-40-50V  2A €350 723 DIL 95p
el Doteddl Boogh rANeANeRswren | M GEEN

Ip 12W, 3p 4W., 2p IW, 2p 6W 748 8pin DIL 43p
MT60:2 0-24-30-40-48-60V  2A €380 4p 3W ' i DIL Sockers 14 pin and 16 pin  16p
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Fully guaranteed TRANSISTORS, ZENER DIODES etc. [M A

R™H AC 07 35p,BCHI8  20p NKT22» 80p OCi5  25p |ORP6I  45p
Indmdually packed ACI13  16p|BC182A 1lp |OAS  60plOC7i6  25p |ORP®O  95p guaranteed
VA L VES BC2I2A 18p{OAl10  40plOCi7  45p |ORIOS £1-10 -
BCY72 15p |OA7Q mplocm 25p | RAE31)AP 6HGM  25p, 12Q7UT 40p) 6064 45p
) 20p| BD136  45p [0A7) oC78D  285p 20p |6Y4W A £1-00 12807 40p aoﬂs 65p
BI2H £3-00, ECLRG6  40p| N7~ 25p| BF115  28p {OAT73 15, OCRI 8D9%4 p [8Y3 55p] 148 2220
CY3]  45p|EF36  80p|OA2 AC176 20p'lll"l6: 25p |OA74  15p {OCRID  20p |V403A 8Y3GT 40» sopun«. 2200
DAF9S  45p|EF37A 1100 oB2 40pf AC187  28p BFP173  25p OATH . 10p |OCMIDM 20p 7nn 6Y6 25p £7-00| %020 2375
LE9s  4SplEF p[PABCHO 36D| ACian  25p BF173  23p (OA81  08p{OUH2 zsplz 6Y7G  30p £575/9001  30p
DKsf  60p PCy7 41p[ ACY17 85p|BFI77 20p 0OAS1  07p [OCB2DY aop ZR22 YN 45p £8-25 | 90022 5
LY 35p BFI80 85p |OA200 -07p OCH3 25p | ZT20 6K6GT 70p|- £21-00 | 9003 55p
DLO4 45p BF200  30p | OA202 K7 40p |23L4GT 60p| 0004
DL98 55p BPY51 m,[ 8K7G 25p130C15  80p|sonk 25p
DM70 BPY52  20p [0AZ201 P13 GK8GT 40pi30(17 £1-00
Y86 36p BEYS0  75p |OCI8 5p 2 6K23  70p|30C1x  90p|
vys?  30p BSY2Y  30p 022 8op |7 6L6M  £1-35130F3  £1-00|C.R. Tubes
DY802  30p BYZ13  35p | OC: 25p |2TX 302 p [68A7 40p | 30K LI 75p(,,( 5 2750
EX8CCI01 BYZ16  60p [OC26 80p  INS23A ggé_d-;r ggp :m'tl-.' g&op g
: CR81/10 0C2K 40p | IN4TR5  75p 4066n  90p [8SCTGT £0p|BOFLIY .
BIBOC(‘ osp p cn«u;.»o 23;40029 7:: 37: ’ 68G7 40p;30L15 5p -,(”3.3‘4“00
CRB81/40 48p | OC5 90 43p |ZENER 68Y7 40p|30L17  85p 218
CRB3{40AF [OC36 55 22p | DIODES AS8Y7GT 28p|30P12 950 | \1w13.35
50p | OC44 85 22p [jow/iv  4sp |OSKT 45p|30P19  85p|° 215
t CRS825/025 | OC43 £1 00 25p 2y 46p [SBL7GT 45pi30PLI  80Divi:pi3ga
PCF805 sy il os 750 | 6070 2110 iy 45p |I8NTGT 45p|30PLIS £1.00| !
l'l{l-'xoﬁ 85p BCI0T 10: GETU5 75p |OCT) 21-00 -‘5 68Q7 45p | 30PL14 2100, y\CR517B
PCneS 8%l uciox  10p(GETI6 85 10CT2 55p 38 | 10W/11V 48p |8Y6G_ 18p|35L6GT -
popa00 200 uciia  18plGEX66 2150 10073 30 ORPE0  50p |2 75p (10w 13V 45p [SVACT o0 A0S fojsne 200
PCL&2 35p PYAI _ 80p UBCAl 48p |UY4l  45p 3Q4 80p 45p | 6BAG  28pI 6XBG  40p|50C5 45p ”23 t?,.‘,g
PCLR3  85p [ pya2 Wplblll-ﬂo 35p | UYBs  35p 384 35p 6BE6  32p| 6X5GT  45p! 30C DG Pt 810
0p|PCLA4  35p | PYN3  35p , UBFR% 40p | VR105/3040p |3V 45 35p [6BG6G  70p| 6Y6G  75p 2110
PCL8G  45p PYas  88p|UBLI  70p | Z800U tzoo SB[2343 38p [6BYR  55p| 624 40p (7> 70p
PCL805 §0p | PY500 £1-00 {UBL21 70p Z8O1U 2300 | 6. 20p |(6BQ7A  55p| 6-301.2  85p|76 55D gnacial Valves
PD300 £1-30 | PY800 4Sp |UCCB3  45p |Zs03U uz.'. 513/2533 50p [6BR7 £1-00, 77 70p}in 50p | OPe°
PFL200 85p PYROt  45p (UCFS0  60p |7 £1-10 £3-10 35p |6BW6  90p! 7Y+ 60p | 80 85p | CV2330
PL36  55p [QQVOR-10  |UCH42 70p |1L4 20p |5R4GY  75p 60p (GBW;  80p| 9D6 40p (7230715 £7-00 £
PL3%  65p £1-20 |UCHR)  35p |IR5 45p [3U4G 8%p 43 | 6C4 30p| 1NE2 £2480|%03 2550 YPY/7D
PL81 40p | R10 35p |UCLS?  85p |184 30p [3V4G 45D aAQ'm 85p |6C6 40p| 12AT6  36pi80> 21200 £35-00
PL82  40p |TT2)  £420.ivCL8,  65p |I85 30p [5Y3GT 4Sp |6AS6  50p |BCHG  88pf12AT7  35p|807 50p| K301 24-50
40p PLKS  45p |75 85p |UF4l  85p |IT4 30p [5T4:  35p |BATG  38p |6CLs  50p| 12 33p|813  #4-75/ K305 £11-00
SOp{PLR4  30p (s 85p |UFRO  30p [IX2a  60p . 6D6 35, 12AVE  50p|866a  £1.00| K308 £14-50
6p{PL300 760|191 63p|CEE>  38p,1X2n 60 3z3 70p |8AUA  30p | Pl 13AX7  30p|931A 2475 K337 £14:50
285 P30S 75p |01 gop i PRw Dlakas 25001374 75p |BAXAGT 78p |SEAR 12076 40p|934 50p| KRN2A
EZ8) 270| PL30%  80p | UABCRO 40p | ULt oo, _”N 50p | 3Z4GT  45p |6AXSGT sop|m-‘23 80p |-_»u!»:r- 50p (935 40p 28
et u‘}"pum 2110 |UAF42  65plULss  40p'3De 40p '6ABT  43p '6B7 6r33  £3:28| 12BH7  50p(936 300! wisisA
G234 800\ piagy  95p | MANY OTHERS IN STOCK include Cathods Rey Tubes and Special “Veloer Un. |12 dspl957 a0p £1-38
KT“:‘ £9-30| PY33 83p | Pastage t'p to S1 12p, £1-£217p, 42-23 225. Over £3 post frec. .01, 5p extra, 1 12E1 £2-88)2051 70p|3y/92/K
g kraT Aspjaoss Bopson 2200
12K7G £057 seuz :
V.A.T. — ]  25/41FT. AERIALS each consisting of ten 3IL., &in ISKNGT 800l6080 80 |7a5A 22250
Pl dd 10y t ” dla. tubular screw-In sections. 11it. (6-section) whip
ease a pl0a aerlal with adaptor to it the 7in. rod. Insulaled base. .
orders stay plate and stay assemblies, pegs, reamer, hammer Colomor (Electro["cs) Ltd.
etc. Absolutely brand new and complete ready to erect, 170 GOLDHAWK ROAD. LONDON W12,
METERS POl Ut of our very Targs  pcanvas bag; £1:50 new £4:50 slighlly used. RETAIL: 743 4946 TRADE: 743 0898
stock of meters on request. Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

ELECTRICITY(5vols)
ELECTRONICS6vols)
TELEVISION@vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make

UARANTEE

> Should you be,in
any way dissatis-
fied with the

> MANUAL
study a real pleasure. The books are based on the latest m:n:, wii{,%u,;.
research into simplified learning techniques. This easy- funded by return

approach-to-learmng method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

ol post.

r-------------------_-—1

I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP
| Please find enclosed P.O./Cheque value £.. 000
l BASIC ELECTRICITY 5 parts £5-30 [J
would you now please send Basic Ilectricity, BASIC ELECTRONICS 6 parts £6:40 [J
1. Q. Blackpool l BASIC TELEVISION 3 parts £3-60 [J
I am very pleased with these manuals: they ' Tick Set(s) required. Prices include Postage and Packing.
q

The series

will be of ex-

ceptional value in
tralning mechanics and
technicians in Electricity,

WHAT READERS SAY  Radio and Electronics.

Basie  LElectronics received  today. Excellent—

give the best instruction | have uu had on the N N
subject yet. . J. Grays YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

[\ 2414 3 sseronnpnenonoaaaoniaaanononon correniuaes creestneiensenes
BLOCK LETTERS

FULL POSTAL.cccoiviiiiinriiiieeiienenns COOOONO000C00 AOGANC00000 SOMPOO0 CORO000000
ADDRESS .......oivitiininnineenen AOOCA000000 COOONO00000 BAO0OrO0OACOIOCCOCOCCG0

Delighted with the excellent pubhication. As a
retred clectrical engineer, tlectronies s a new
field for me to take up as a hobhy

H. W Leamington.,
Although they are very m\!ruum~ they ure
very casily and quickly read I Swamea

POST NOW FOR THIS OFFER !




declon

Polyester
Speaker Fronts

*Declon speaker front material is a fully
reticulated flexible polyester foam.

*Acoustically transparent over all audible
frequencies.

DIAMOND PATTERN %" Thickness Black
24" x 16" £ 2.97each inc. VAT  ©F Brown

36" x18" £4.75 each inc. VAT
36" x 24" £5.61 each inc. VAT

ALL PRICES INCLUDE V.A.

IP!AKIR BARGAINS
13” x 8% 3, 8 or 18 ohm ELAC 8° 8ohm Dualcone ..
aln o 2 FANE 1”1‘”30180hm..
With Co-Axial Twoour L2 8” Dualcone 8 ohm.
. CELESTION 8” 18 ohm
ADASTRA 10”7 8 or 18 ohm. 2

10 watt
1 B?sKEﬁ GRa(s)UP 28 12' 8 or
a x 8" C/Mluo 5 watt 1. S w',, 4 P. L
e et (23 §” 8 ohm, 8 watt C/Msg. ..
GOODMANS 84~ 8 ohm 2¢” 8 ohm or 84 ohm
Dualicone .. SO P.&P. ..

TW!!TIR & CROSSOVER

EMI 34” 3 or 8 ohm C/Mag .. 1.00 Dome Tweseter 8 ohm, 30 watt

Cone Tweetor 8 or 15 ohm, Crouovon CN23 (3 ohm),
0 watt 1:90 CN2 ohm), CN218 (18

Cone Twoeter 8 ‘ohm, "3 watt 1.00 ) .

Horn Twoeter 8 ohm, 20 watt 3.50 P, &P,

KIT FORM CAIIN!TS T!AK VENEER
12 x 12 x 8 with 8”7 8” x 8~ 1!11119w|lh13 18 culout
" and 3}” cut out 2:43 for EMI 350 .

1111019wnh8 orlJ 16
cutout 350 (X

MICROPHONES TW208 .. . .. ..
CM20 Cr stal Hand ., <30 CONDENSER MIKE 600 ohm,
CM70 Planet stick’ metul unl-dir
switch crystal 18 Cnum Sllck Miko wllh R
DM160 Dynamic unl-dir, bali Control onfoft switch

tal . (28 & 3:8mm J/Ply)
UDlao 50Kl300 ohm unl dlr P. & P.
ball_me'sl 450

SOLDERING IRONS
ANTEX CN240 18 watt . 1-80 X25 25 watt (low
SK1 KIt (18 watt iron leakage) o
2 spare BIb etc.). . Z-IS P. &'P.
CARTRIDGES 19-T| Sterso crystal
ACOS GP91/25C or GPD1/35C " BSR SC5M Stsreo umlc
Stereo comp. ., 1- SXSH Storeo cryetal .
GP43/1 Sterco crys... 9:35 SXSM Stereo crystal .
GP94/1 smoo c'yl 178 XsH Monoltlouo .
GP9S/1 . : S

XSM  Mono/stereo
GP96/1 <75 GOLDRING G800 G850 £3-85 £z lS
GPIO1 .. . .18 8TYLI for nbova cartridges
SONOTONE . Sapahlre D. Diamond 1-28
9THAC Sterco cer. dlam. 1-30 GOLDR ING Gsoo PGBsO 1°l;

BATTERY ELIMINATORS lighter lockot) e 715 or 9
240v Input 6, 7-5 or 9 300mA 220 d.c. output at 300mA 2:20
12v_d.c. Input (fits In car P. & P, 10
TAPES Sind, LP oP Stnd. LP
8 ’" 435p 53p 0p T 63p 3p 110p
sS4 35p 63p 95| P.& P.1-3, 9p ea. 4 or more, lot 30p
Low NOIS! CASSETTES
6-10 CAuono Head Cleaner
JSp 33p P. & P. 1-5, 3p ea. 6-10, 15p Iol
43p 4p 11-20, Post Free.
3Sp 32p 30p
PLASTIC LIBRARY CASES
For 5” Reels .. 13
82" Re N
7" Reels ..

CASSETTE CASES .
P. & P.1-3, 8p ea. 4 or morc, 209

SPECIAL OFFER
BIB ACCESSORIES
Tape Editing KIt  Ref.23  {- P SOt ereoMS sl th

Indep. Vol., Bass & Troble

R'g:{‘:'.",“ ape , co:\'uolu on u?ﬁh lS‘|l>|oakor<;mr
= : oplimum reprod. Using Gar-

Cnulma Tape, rard  2025TC  Auto Change

Cassetts Salvage KItRRel 29 "':: Dock [n doluxo teak plinth and

12's Cassotts Case Ref. 34 £1-00 cover. Today's Value £49-50.
Stylus Balance Ref. 32A 1:13 QUR PRICE £27-50 + £1-50

P. & P. 12 months Guarantee
Splrit Lever ., Ref, 48 +30 y
HI-Fi Stereo Test Cassette 1-90 by Maker.

g . THIS IS_ A BARGAIN NOT
Groove-Kleen Rc'g?r: (':’(.ennor 1.,08 T BE MISSED |

*Attractive designs and colours.
*Washable. *Easily cut to size.

FLUTED PATTERN %' Thickness Black
12" x 18" £1.90 each inc. VAT or Brown
24" x 16" £2.78 each inc. VAT

36" x 18" £4.56 each inc. VAT

36" x 24" £5.42 each inc. VAT
Obtainable from sole UK Distributors
AMTRON U.K.

4 & 7 CASTLE ST. HASTINGS . SUSSEX

Telephone: HASTINGS 2875

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED.

Mail Order Department
PO.Box 470, Manchester M60 4BU.

"“n




Sinclair Project
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channel O 10 20 30 40 50 60 70

only 2’ deep x 2" high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 —another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost

Simple battery record player Z.40 £545
54p V.AT

Mains powered record 2.40,P2.5 £10-43

player +£1.04VAT. ﬂ

30W. RMS continuous 2 < 2.40s, Stereo  £3083

sine wave stereo amp. 80:PZ.6 £3.08V.AT. :

50W (8 ) RMS continuous 2 x Z.60s, Stereo  £33-83 %

sine wave de luxe stereo amp.80; P2.8 £3.38V.AT.

Indoor P.A. 2.60,P2.8 £14-93 Mount Project 80 on a bookshelf,
£1.49V.AT a loudspeaker, a lampshade base

a false wall with two Q.16 Iqud-
Project 80 FM tuner. decoder, and A.F.U. may be added as required speakers . .. almost anywhere.



new thinking in modular hi-fi

Stereo 80 pre-amplifier
and control unit

v

@ For P.U., radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has 1ts own separate tone and volume controls operated by
shders, enabling 1deal environmental matching to be obtained. A virtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quaiity from all signal sources. Generous overload margins
are allowed on all inputs. Clear instructions with template are supphed

TECHNICAL SPECIFICATIONS

Size -260 - 50 ~ 20mm (10§ « 2 x jins)

Finish - Black with white indicators and transparent siiders

Inputs — Magnetic pick-up 3mV RIAA corrected: Ceramic pick -up 300mv
Radio 300mV: Tape 30mV
Signal/noise ratio - 60dt
Frequency range — 20Hz10 15KHz
Powerrequirements ~ 20 to 35 volts
Outputs — 100mV - AB monitoring for tape

Controls — Press button for tape radioand P U Siiders for volume,

bass ( - 12dBto — 14dB at 100Hz) treble ( - 11dBto - 12dB at10KHz)

_ rre £11.95
PrOJct 80 FM tuner

and stereo decoder

1dB:10Hz10 25KHz - 3dB

£119
VAT

@ Twindualvaricap tuning: @ On the decoder, solid
4 pole ceramic filter: state stereoindicating -
switchable A.F.C. beacon.
Making the Project 80 F.M. tuner and decoder available separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner is a tnumph of electronic design and assures
excellent performance. The decoder gives a 40dB channe! separation with
150mV output per channel. Both units may be used with other than
Project 80 systems.
TECHNICAL SPECIFICATIONS OF TUNER
Size -85 x 50 x 20mm (3} x 2 x 3ins)
Tuning range - 87-51t0 108 MHz
Detector—1.C. balanced coincidence for good A .M. rejection
Onel.C. equalto 26 transistors
Distortion - 0-2% at 1 KHz for 30% modulation
4 pole ceramic filterin I.F. section
Aerialimpedance - 75 Qor 240-300 Q
Sensitivity — 4 microvolts for 30dB quieting
Output - 300 mV for 30% modulation
Powerrequirements ~ 23 to 33 volts
DECODER
Size—-47 x 50 x 20mm (1§ x 2 x jins)
One 19 transistor |.C.

Guarantee

If. within 3 months of purchasing any product direct from us. you are
dissatisfied with it, your money will be refunded on production of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise in normal use. we will service it without charge.
For damage arising from mis-use a charge (typically £1-00) will belmade.

— g | — || g

Sinclair Radionics Ltd. London Road, St. lves, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646

+£11¢

R.R.P. £119 5 VAT,
Rep. £7.45 7%

.60 power amplifiers
totally short-circuit proof

Z.60

Intended for use in Project 80 installatons. these modules readily adapt
to an even wider range of apphcations. Both incorporate built-in protec-
uon against short circuiting and nsk of damage from mis-use 1s greatly
reduced.

Z.A0 TECHNICAL SPECIFICATIONS

Size - 65 x 80 x 20mm (24 x 34 x 1ins) 9 ransistors

Input sensitivity — 100mV

Output - 15 watts RMS continuous imo 8 0 (35v)

Frequency response — 10Hz  100KHz - 1dB

Signal/noiseratio - 64dB

Distortion — at 10 wattsinto 8 Qless than0 1

Power requirements - 12 10 35 volts

Z.60 TECHNICAL SPECIFICATIONS

Size — 565 x 98 x 15mm (24 x 31 x jins) 12 transistors

Input sensitivity - 100-250mV

Output - 25 watts RMS continuous into 8 Q (45V)

Distortion — typically 0-03%

Frequency response — 10Hz to more than 200KHz - 1d8
Signal/noise ratio - better than 70d8

Built in protection against transient overload and short circuiting
Load impedance - 4 Q min. max safe on open circuit

Z.40RRP £5.45 . 054VAT Z.60RRP £6.95 0-69pVAT

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be from record. radio
or tape. As with Stereo 80.
separate controls appited to
each channel make 1t easier to
obtain ideal stereo balance
TECHNICAL SPECIFICATIONS
Size-108 x 50 x 20mm (45 x 2 x }ins)
Voltage gain - minus 0-2dB

Frequency response — 36 Hz to 22KHz controls minimum
Distortion ~ at 1KHz - 0:03% using 30V supply

HF cut off (scratch) — 22KHz to 5-5KHz. 12dB/oct. slope
L.F.cutoff (rumble) - 28dB at 20Hz. 9dB/oct. slope

rer £6.95 708
Power supply units

PZ.8

Stabilised. Re-entrant current limit-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V,

@ Forscratch and
rumble control
@ Transistorised
active circuitry

RR.P.£7-98 + 0:79p VAT
Without ma:ns transformer

PZ.6 35V. stabilised
RR.PE£7:98 + 0-79pV AT.

PZ.5 30V unstabilised
RRP.£4-98 — 0-49pV.AT.

To SINCLAIR RADIONICS LTD, ST. IVES, HUNTINGDON PE17 &4HJ

Please send post paid

for which t enclose Cash/Cheque for £ including V.AT.
Name

Address

\



Practical Wireless Classified Advertisements

Classified advertisements 10p ger
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, 1PC
Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be made payable to PRAC:
TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”

Aerials
GENUINE FULLSIZE 2"
I8 element TV aerial 22, =s<:
as used by leading  <#> & Colour

Guaranteed
&, Pertect Pictures

?'_, Save £1s. We supply
(4 this genusne UH F,
'f_aenial for only £2 20, can
be fitted outside or inside
Quality made technically
advanced design, Precision
gridretlector ehiminates ghosting.
Complete with clamp, instructions
advice Money Back Refund.
Watl/Caravan Bracket 25p. Low Loss.
4 Cable 10p per yard. Plug 8p & FREE
with order maps & channe! relerence

TV companies

BAINES High Frequency Aerials

Postage paid on aerials inland.

Parabeam UHF Aerials: PBMG £2-40, PBMI2
£3-35, PBM18 £4-30.

Multibeam UHF Aerilals: MBM18 £3-24, MBM30
£4-40, MBM46 £6-90, MBM70 £12-10.

Stereobeam VHF/FM Aerials: SBM2 £2-95,
SBM3 £4-40, SBM4 £4-30, SBME £7-25, 300/75
Balun £1-69, RZ100 Alignment Bearing £7-60,
Rotators £25-52

Amplifiers : Masthead with Power supply £8-25,
Setback battery £4-00.

Accessories: Large SAE. Co-ax 4p and Sp/m.

11 Dale Cres., Tupton, Chesterfleld S42 SDR
Telephone 883755

VHF/F.M, Aerials. Loft Type, Ten for
£6. Roof 'I‘yge, Ten for £15., Samples
each type £3. J. E. Cook, 90 Ewhurst
Road, Crawley, 23885 Sussex.

Ladders

LADDERS ‘Special Offer’, Unvarnished
triples. 9ft 7in closed—24ft 7in_ ex-
tended. £18:70 delivered. Home Sales
Ladder _ Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
sire. Tel: 0952-586644.

Service Sheets

SERVICE SHEETS, Radio, TV etc,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 audland Bank,
Preston.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide. S.A.E. orders/
enquiries. atalogue 15§. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

1114

NEW BOQOKS & PUBLICATIONS

Port 2. Third Year.

ELECTRONICS IN MUSIC by F.C.Judd. 169

SERVICE SHEETS 40p plus S.AE.  *
OVER 12,000 SERVICE SHEETS 8 MANUALS 1N STOCK ON COLOUR/MONO TELE VISIONS
AADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENOUIRIES

K.J.Bohiman. Volume 2.
(433

0000000000000009000000000000000000000000000

SERVICE SHEETS - MIANUALS - BOOKS :
SERVICE SHEET CATALOGUE 25p @

PRICE
HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES. 1st.Book by Baboni... co.ﬁ)

HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES. 2nd, Book by Babari... £0.95
HANDBOOK OF RADIO TV TUBE & VALVE EQUIVALENTS by Beboni . ....co0e ve . £0.40
HANDBOOK OF INTEGRATED CIRCUITS (iCs) EQUIVALENTS & SUBSTITUTES ...... £0.75
TV FAULT FINDING BCOK by Data Publications Ltd. 405/625 Edition. 124 pp. ....... £0.50

COMPREHENSIVE COLOUR TV MANUAL. Lists common faults on most colour Tvs.. £2.25
UNDERSTANDING TELE VISION by J.R.Davies. 405/625/Colout Edition. 512 pp
USING AN OSCILLOSCOPE by D.W.Easterling. 108 PP, c.cevureeronccnces
Foult Location Exercises in Radio & TV Servicing by K.J.Bohiman. Volume
Fault Locotion Exercises in Rodio & TV Servicing b

Mechanics Course 1n Radio, TV & Electronics 222
First Year. Principles and Colculations, (Fozard) ..oiiiviinionceceeons £0.50

Part 1. Electronic Systems. (Patchett) 3

Part 2. Second Year, Electronic Systems, EPulchen; 5
Etectronic Systems.
MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Sesal. 288
DICTIONARY OF RADIO & TELEVISION by W.E.Pannett. 380 pp ...
TELEVISION ENGINEERS POCKET BOOK by P.J.McGoldrick. 6th ..
WORLD RADIO TV HANDBOOK 1972. 26th Edition. 384 pp. Special reduced offer .... £0.90
pp. Ciecuit designs and operation ....... £3.15
HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142 PP ..sse £1.50

A LARGE SELECTION OF OTHER BOOKS AVAILABLE AT OUR NEW SHOP PREMISES®****
OPEN UNTIL 8pm. MONDAY TO SATURDAY. CALLERS WELCOME TO COME AND BROWSE

NEWNES RADIO & TELEVISION SERVICING books bought & sold (all yosars) good prices paid
Plense ndd 10% for Postage and Pocking on oif books. Send lorge S.A.E. for FREE booktists

BELL'S TELEVISION SERVICES
190. KINGS ROAD. HARROGATE. YORKSHIRE.
00000000000000000000000000000000000000000

) by B.Fozard & G.N.Patchett .

Patchett

400

Telephone 0423 - 55885
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Service Sheets

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 48p 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.)

CITY & GUILDS
EXAMINATIONS

Make sure you succeed with an 1CS home study
course for C & G Electrical Installations, Tele-

i h and Radio Ama-
teurs. Free detalls from: International Correspon-
dence Schoo'!s, Dept. 732D, Intertext House.
London, SW8 4UJ.

COLOUR
TV SERVICING

Make the most of the current boom. Learn the
technlques of servicing Colour & Mono TV sets
through new home study courses, approved by
leading manufacturers. Also radlo and audio
courses. F‘r_nLdetalla from: International Corres-

PLEASE NOTE
We operate a "'by return of post' service. Any
1 claims for non-delivery should be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of Service

Sheets (strictly by return of post). Please
state make and model number alternative.

Free TV fault tracing chart or TV list on
request with order.

Mail order or phone 01-458 4882

Educational

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

AMIMI, MAA/LMI DIPLOMA, City &
Guilds, etc. Thousands of passes. For
details of postal courses in_ all
branches of Engineering and illus-
trated book—FREE—BIET (Dept.
BPWCL/02) Aldermaston Court, Read-
ing RG7 4PF. Accredited by CACC.

Dept. 73202, Intertext House,
London, SW8 4UJ.

TECHNICAL
TRAINING

Get the qualifications you need to succeed.
Home study courses In Eiectronics and Electricai
Englneering, Maintenance, Radio, TV, Audlo,
Computer Engineering & Programming. Also self
bulld radio kits. Free details from: International
Correspondence Schools, Dept. 73203, Intertext
House, London, SW8 4UJ.

ENGINEERS—get a technical certifi-
cate. Postal courses in Engineering,
Electronics, Radio, T.V. Computers,
Draughtsmanshg), Building, etc. FREE
book from: BIET (Dept. BPWCL/32)
Aldermaston Court, Reading, RG7 4PF.
Accredited by CACC.

Situations Vacant

WORK IN CENTRAL AMERICA

Radio Technician needed for Guatemala.
Radio Engineer needed for Honduras.
Work with the British Volunteer Pro-
gramme,

Information: Fran Chadwick, CHIR Overseas
Volunteers, 41 Holland Park, London, W.11.




Jobs galore! 144,000 new computer
personnel needed by 1977, With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in onlv 4 weeks!
Pay prospects? £1500 = paa.

After training. our exclusive ap-
pointments burcau—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
S65, Oxford House

9-15, Oxford Street, W.1.
Telephone: 01-734 2874

For Sale

TV LINE OQOUTPUT TRANSFORMERS
Tidman Mail Order Lid.. 236 Sandy-
combe Rd.. Richmond. Surrey., TW9
2EQ. 01-948 3702.

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

Books and Publications

Technical Books -
RadiotElectronics

Handbook of Tested T
Radio Servicing for Amateurs. ... .... .. £0-20
Practical Radio Inside Qut......... . £0-40

Boys Bk of Crystal Sets and Simple Circuits.
Transistor Circuits Manual No. 1. .. ... ..
Trensistor Circuits Manual No. 2. . .
Transistor Circuits Manual No. 4. ... ......
Transis Circuits for Radio Controlied Models. .
Rad & Electr Colour Codes and Oata Chart. . .
Handbk of T Equivand i

Hi Fi, PA & Oisco Amplifier Design Hndbk, . .
High Fidelity Loudspeaker Enclosures. ... ......
Transistor Test Equip and Servicing Manual. . . . .
Handbook of Simple Transistor Circuits .. .. .....:
Modern Transistor Circuits for Beginners. .
Sound and Loudspeaker Manual. . . .. ..
Practical Car Radio Handbook. ... ...... 800
Radio TV and Industrial Tube & Valve Equiv. . .. . £0-40
Know Your Oscilloscope . .....vuuviennann.,, £1-70

Television Servicing Vol. No 1 . £0-85
Television Servicing Vol. No. 3... £0-60
Television Servicing Vol. No. 4. £0-85
Using an Oscilloscope. . ........ £0-70
Servicing Transistor Radio Receivers. .£0-76
Television Timebase Circuits........ £1-00

Jack Oaws Service Clinic................... .....£1~35

NEW TITLES NOW AVAILABLE
Manual of Electronic Circuits for the Home. . . . . .
Modern Crystal Set Circuits for Beginners. .
Electronic Nowelties for the Motorist. .
2nd Book of Transistor Equiv.& Substitutes
Handbook of Electronic Musical Noveities,
Transistorised Novelties for Hi Fi Enthusiast.
Fault Location Exercises in Rad. & TV Vol.1.
Fault Location Exercises in Rad.& TV Vol.2.
Colour TV Picture Faults. . ...........
99 Ways to Improve your Sh.Wave Listen
Semi-conductors from A—Z. . .......... £1-50
Modern Electronic Troubleshooting, . .
104 Ham Rad.Proj.for Novice & Techn
How to Solve Solid State Circuit Troubles.
Integrated Circuits Equiv. & Substitutes Hbk. . . . . . £0-75

PLEASE AOD 10% FOR POSTAGE & PACKING
FREE lists of other titles avail on request. Send to:

RADIO BOOK SERVICE
40 Elwill Way, Beckenham BR3 2RZ

WORLD RAD1O TV HANDBOOK 1974,
£35-15. How to Listen to the World,
£2:00. Postage and VAT included.
David McGarva, PO Box 114, Edin-
burgh EH1 1HP.

SW-BC LOG with time indication, post
free. Pay £0-80 at any post office to
National Giro account 651-4154,
SVERIGES RADIOKLUBB, UK treas-
urer.

DIRECT FROM MANUFACTURER—a
comprehensive catalogue of UHF &
VHF/FM  acrials, fixing brackets,
chimney lashings, clamps, masts, am-
plifiers, cable, etc., for the D.LY.
enthusiast. Cotnplete with useful in-
stallation hints. Send 3p stamp to
CLAYDEW ENTERPRISES (PW), 261
Hardess Street, London S.E.24.

“SHORTWAVE VOICES OF THE
WORLD,” £1-70, postage and VAT 1lp,
“SWL Address Book,” £1-55+11p.
“Confidential Frequency List,” £1-70+
11p. “Guide to International Medium
Wave Broadcasts,” 20p +4p. Books and
full details from any bookshop, or in
difficulty write to: David McGarva, PO
Box 114, Edinburgh EH1 1HP.

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V, and Radio types.
KENSINGTON SUPPLIES (C).
367 Kensington Street, Bradford 8,
Yorkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by

return. WALTON'S, 55 Worcester
Street, Wolverhampton.

EARLY WIRELESS LITERATURE
before 1934. Johnson Raffies, Haver-
breaks, Lancaster. Telephone 67770
evenings.

WANTED, buy not rent. Used tele-
phone answering machine in working
order, G.P.O.-approved, record caller’s
message. Fer%us, 38 Salisbury Avenue,
Belfast BT15 5DZ.

Receivers and Components

stamp for lists.'

R.D.I. Ltd)
Chilton Works,
Garden Rd.,
Richmond,
Surrey,
TWS 4NS

For valve and
transistorized re-
corders from £2 ea.

NEW MODEL V.H.F. KIT MK2
Our latest kit. Improved design and performance
plus extra amplifier stage, recelves aircraft,
amateurs, moblile, radio 2, 3, 4, .. this novel
little set wlill glve you endless hours of pleasure
and can be bullt in one evening. Powered by 9 volt
battery, complete with sasy to follow Instruction
and bullt In Jack socket for use with earphones or
amplifier.

Only £3:50 +p.&p 15p U.K. only.
Hlustrat, i of sel kits and com-
ponents, 20p Inc. VAT. P&P free.

ALL PRICES PLUS 10% VAT
Galleon Trading Co,
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex. S817 $DE

PRECISION
POLYCARBONATE CAPACITORS
Close toterance. High stability. Extremely
low leakage. All 63v D.C. Plus or minus
1% _tolerance: 0-47uF—56p: | -0uF—66p;
2°3,F—80p; 4 TuF—£1-30; 6 8uf—El 63,
10-0uF—€2-00: ISuF—€2-75. Also available

+2% and % 5%. ex. Stock.

TANTALUM BEAD CAPACITORS—
Values available: 0 1, 0:22. 0 47, |0, 2 2.
47,6 8uF at 15v/25v or 3Sv; 10-0uF ac 16/20v
or 25v: 1S-0uF_ac 10/16v or 20v; 22-OuF at
6/10v or 16v; 33-0uF at 6V or |0v; 47 -0uF at
3v or 6v; 1004F at 3v.

All at 10p each; 10 for 95p; SO for €4 00.
TRANSISTORS: BCI07, BCI08, BCI09;
All at 9p each: 6 for 5Ip; 12 for 96p. May be
mixed for quantity price. BC182 and BC212 at
10p each; AF178 at 30p each. All brand new and
marked. Full spec. devices.

POPULAR DIODES. IN9I4, 6p cach; 8 for
45p; 18 for 90p IN916, Bp each: 6 for 45p; 14
for 90p; 1S44, 5p each; 11 for 50p; 24 for £1.
All brand new and marked.

NEW LOW PRICE—400 mW Zanors,
Values available 47, 56,68, 75,82, 9 1, 10,1}
12,135, ISV. Tok. '+ 5% at'5 mA. All new and
marked. Price 7p cach: 6 for 39p; 14 for 84p.
ige:;al offer 6 off each voltage (66 zeners:

RESISTORS. Carbon film 5%. § W 1t 40°C w
at 70°C, Range from 2-2{) to 2:2M () in EI2
series, i.e. 10, 12, 15,18, 22, 27, 33, 39, 47, $6,
68, 82 and their decades. High stability, low
noise. All at Ip each: 8p for 10 of any one
value; 70p for 100 of any ona value. Special
pack——10 of each value 2:242 to 2-2M(} (730
resistors) £5.
440v  A.C. CAPACITORS: 0 14F. size
1tin x §in—40p;: 0-254F (13" x 1")—55p;
0-47 and 0-5u4F (11" x §")—66p; | OuF 2" x 37)
—~85p; 2-0uF (27 x 1")—£1-16.
SILICON PLASTIC RECTIFIERS | -5 amp.
Brand new wire-ended DO27. 100 PV, at
7p each: 4 for 26p. 400 PIV at Bp each; 4 for 30p;
800 PIV at lip each; 4 for 42p.
7p Post and Packing on all orders below £5 00-
Export orders—please add cost of air’sea mail-
PLEASE ADD 10%, V.A.T.
TO ALL ORDERS
Send S.A.E. for lists of other ex-stock items,
L.E.D.'s, disc capacitors, electrolytics etc.
Wholesale price lists available to bona fide
companies.
MARCO TRADING
Dept. W3, The Maltings, Station Road,

WEM, Salop.
Tel: NANTWICH (Chashire) 63291.

ANGLIA
TRANSFORMERS

SUB MINIATURE MAINS
Primary 0-240 V 50/60 Hz

3 V Type. Output 3-0-3 V rms. 200 mA
8 V Type. Output 9-0-9 V rms. 70 mA
12V Type. Output 12-0-12 V rms. 50 mA
20 V Type. Output20-0-20 V rms. 30 mA
E.S. Screen. Clamp Construction.
Size 28mm x 27 x 21H. F.C. 35 x 4 BA
£1-05 each inc. UK. P & P.

MINIATURE MAINS

Primary 0-240 V 50/60 Hz
6 V Type. Output 0-6, 0-6 V. 6 VA
9 V Type. Output 0-9,0-8 V.6 VA
12 V Type. Output 0-12, 0-12 V. 6 VA
20 V Type. Output 0-20, 0-20 V. 6 VA
Two Separate Secondaries
E.S. Screen. Clamp Construction.
Size 46mm x 31 x 38H.F.C. 535 x4 BA.
£1-10 each inc. UK. P & P

Plus VAT 10%:

ANGLIA GONTROLS LTD
GRANGE ROAD . TONGHAM
FARNHAM . SURREY

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, carbon and W.W,, capacitors
various, transistors, diodes, trimmers,
otentiometers etc. Send £1+410p p&p.
E.W.O. To: Caledonian Components,
Strathore Road, Thornton, Fife.

TUNBRIDGE WELLS, Components
from Teleservice, 108 Camden Road,
Tunbridge Wells, Kent. Telephone
31803,

1115




TREASURE TRACER
MK '" Metal Locator

Varlcap tuning

Britain's best selling matal
locator kit

Welghs only 220z.

Speaker and h

8

ELEVEN BAND RADIO. SW 14,
Marine. LW. MW. FM. PSB (76-86).
Aircraft (108-136). PSB (148-174). Batt/
Mains. BFO. Fine Tune, Squelch. Out-
ut 1-3W. £58. SAE full lists, multi
and radios, also Grundig Bargains,
Satellit, 12 band, £118. Langtons Radio,
5l;lzi gsBStreet. ROCESTER, Staffs. 088-

Knocks down to only 17in.
Prebuiit search coll assembly
Ministry approved deslgn

As seen on BBC1 and BBC2 TV
You only need soldering iron,
screwdriver, pllers and snips
Five transistor Clrcuit

Send s.a.e. for leafiet

>
Compiete Wt ested
e f£9-80 xe-£13°75
MINIKITS ELECTRONICS,
353 LANGLEY DRIVE, WANSTEAD
LONDON, E11 2LN (Mail order only)

VEROBOARD 0.1 015 Plaln 015
24 x5in 28p 26p 13p
2¢x3¢in 23p 18p 12p
34 x5in 30p 32p 20p
33x3¢In 26p 26p o
Track cutter 40p 40p -—

MINIATURE CERAMIC

CAPACITOR KITS
KIT 1 10 each E8 value 22pf to 1000pf 50V Total 110

KIT 2 25 each E6 value 22pf to 1000pf 50V Tolzlfz:

SEMICONDUCTORS
8 pin dil 741 39p, BC 107 10p. BC 108 10p, BC109
10p. 1N914 4p
SWITCHES
Toggle switch. 250V 1-5A SPST 18p, OPOT 25p
Slide Switch. OPOT miniature or standard 11p
Push to make, non locking 12p
MINIATURE VERTICAL PRESETS
1000, 22001, 4700, 6800, 1K, 2-2K, 47K, 68K,
10K, 22K, 68K, 100K, 4p each.

NEK ELECTRONICS (W2)
28 Carnegie Road, St. Albans, Herts
Please add 10p P. & P. Mail order only

r----’—----——--
**Globe-King''

V.H.F. & SHORT WAVE KITS

Precision standard, low cost valve and

transistor Kits 10-350 m. V.H.F. 80-180

MHz. “"Easy-Build"' dlagrams and sim-

plified Instructions. For free literature

send S.A.E. to sole manufacturers.
(Overseas: Int. Reply Coupon).

JOHNSONS (RADIO) Est. 1943
Shaw St, Worcester, WRI 3QQ

' Tel. 24864 A JOHN BANNER CO.J
— x 2 1 F 3§ J 7 J J )}

BRAND NEW COMPONENTS by
return. Electrolytics 16V, 25V, S50V—
0-47, 1, 2-2, 4-7, 10mfds.—4p. 22, 47—
4!, p. (50V—5p.) 100—5'25. (50V—7p.)
220 — 6p. (50V —9p.). ubminiature
bead-tgee tantalums 0:1/35V, 0:22/35V,
0-47/35V, 1/35v, 2-2/35V, 4.7/35V,
10/16V—8p. Mylar Film 100V—0-001,
0:002, 0005, 0-01, 0-02—2p. 0:04, 0-05—
I%). 0-068, 6-1—31,;;. Polystyrene 63V.
12 series 10 pf.—1,000 pf.—2p. 1,200
pf.—10,000 pf.—3p. Miniature Highstab
resistors, 5%, E.12 series—Carbon Film
LW 10—10MQ (10% over 1 Me%\.,)
Metal Film 1, W 100—2-2MQ and 1W.
270—10MQ all 3,p each. Postage 8p.
The C.R. Slapgly Co., 127 Chesterfield
Rd., Sheffield S8.

TRANSISTOR AMPLIFIERS 50p Vol/
Tone Pre-Amps 30p. LW-MW Mixer-
osc panels 50p all with circuits. Record
player cabinets £3. Radio cabinets,
suitable ext speakers, colours
blue, yellow. 50p Mains
droppers 760 + 660 4+ 66( +
250 + 249 + 26Q 30p. Archer, 9 Pine
Grove, Maidstone, Kent.

MANUFACTURERS Surplus com-
Ronents. Mixed packs al ost free.
esistors 20p. Capacitors 60p. Discs
40p. Hardware 25p. Relays 60p. Four
digit magnetic counters 20p. Ferric
Chloride LB 52p. Samples and lists
20p stamps. Derwent Radio, Scar-
borough.
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INTEGRATED CIRCUIT and FET
modules for construction of low-cost
receivers, converters, _pre-selectors,
etc. SAE details,—P. R. Golledge, Glen
Tor, Torrington, Devon.

5.N CHANNEL FETS TYPE 3819E—f]
(incl VAT). Full sgec devices complete
with circuit details for building volt-
meter, timer, etc. For full list of fets
and other transistors available, send
10p. Redhawk Sales Ltd, 45 Station

Road, Gerrards Cross, Bucks. Mail
Order Only.
SL403D AUDIO I.C—£1-65. Finned

heat-sink—16p, Fibre Glass P.C.B.s for
latest Mullard stereo pre-amp. lngyut
board—75p. Tone/Filter board— SJ)
P&P—10p. Quantec Multitechnic Ltd.,

Morpeth, Northumberland.

Miscellaneous

Darned

Electronic

Wizardry

by Dew*ron (VAT extra.

Famous kits. e.g. waa-waa complete
kit 550 to

kit £2:95;, Fuzz au'
rhythm modules P & P 20p min.
Ring Modulator modules £8 and
whole range of synthesiser modules,
musical noveltles. etc. Catalogue 15p
from D.EW. Ltd.. 254 Ringwood
Road. Ferndown, Dorset.

24 WATTS PEAK!

Beautiful bookshelf units in mahogany
type finish., Employs infinite baffle
enclosure with dual cone 8 ohm
drive unit. Brand new with é’ leads.

£9:80 Per Poir P&P 60p

GREGG Electronics

PW3, 24 Cranbourn Street
Leicester Sq.london WC2

GLASS FIBRE P.C. BOARD. Large
supplies available ‘.in single sided
one ounce copper 2p per 3 s?. inches
(under 1 foot). 75p per sq. ft. (over
1 foot). ',.in double sided one ounce
copper lp fper sq. inch (under 1 ft.)
£]1 per sq. ft. (over 1 foot). Please add
10p per sq. foot postage and packing.
We can cut to your size at Ip per cut.
Solid State Lighting, The Firs, Small-
}V(l)ll;th Lane, Garboldisham, Diss, Nor-
olk.

AMTRON KITS. Your Devon Stockist.
;E:éog’genmouth. 50 South Street, Exeter

DON'T LOOK

unless you can resist the temptation to

get these super ‘attention-getters’:

% Pocket-sized MAXI-VOLT Big
{inch Spark Generator (instant
15,000 volts!), Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(89g.) send £1-35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£5-90 for yours now!

% Psychedelic MINIL.STROBE Kit.
Take a pocket-sized lightning storm
to Disco’s & parties, ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £2°20 now!

(all prices include V.AT., packing
& postage.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
{Mail order only)

Or for more details, send ISp for lists,

plus free design project sheet.

' ) 2N \ r
’
| N
MULTIMETER AC-DC Type U-437
10kOhms]V 2.5% Precision
A-DC 0-1-1A - 5 Ranges
V-DCJAC 2.510 1000 V - 6 Ranges.
Ohms-100to 1 MegOhm - 4 Ranges.
Frequency: 45-40kHz - 2 Ranges.
TAUT SUSPENSIONS
MOVEMENT.

Complete with steel case.
Oimansions without case:

won £4.95

LA
7,

75mm

AC/DC Multimeter type U4324
A-OC 0-06-3A ~ 6 Ranges.

A-AC 0-3-3A - 5 Ranges.

V-0C 0-6-1200-V - 9 Ranges.
V-AC 3900 V - 8 Ranges.
Frequency: 45 to 20kHz-2 Ranges.
Resistance: 500 Ohm to 5 MOhm-
5 Ranges. Oecibei: —10 to +12dB
-2 Ranges. Accuracy - 2.5%.
Oimensions: 167 x 98 x 63 mm, S

SUPERTESTER A80 R ICE
10 Fields - 80 Ranges: Plus
.a lot of accessornies for
measurements of 500A-AC
100 AJOC- Temperature-
| —50C to --200C- Magnetic
fields up to 15 KGauss-
Phase indicator- EHT 25kV
Electronic Volt Ohm- meter
oi . 5 g Tr;;slslor Otode Tester etc.
mensions: x x mm-
300 grams 20kOhm|V Accuracy £1 8.50
1% OC Ask for free catalogue Accessones Extra
Add 10% VAT to all items + 35p P&P

ELECTRONIC BROKERS LTD.

49.53 Pancras Road, London NW1 2QB Tel: 837 7781
[ . v |

HARDWARE SUPPLIES. Sheet alu-

minium individual sizes or standard

packs, drilled to spec. Scx‘ewsi nuts,
s

washers etc. ~Fascia pane in
aluminium individual requirements.
Printed circuit boards, one-off or

small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon., Warwks. CV37 9JP.

AERIAL WIRE. PVC covered multi-
strand tinned copper. 25ft-23§. 50ft-45p.
75ft-67p. 100ft-89p. 150ft-£1-32p. 200ft-
£1:76p. Including VAT. All plus 12p
P&P. Al Radio Components, 14 The
Borough, Canterbury, Kent CT1 2DR.



Versatile

10 in
ONE

MIN-LAB

,/%;s:ng 3

Ohm Meter @ Resistance SubAstitution

Build your next project in
a BEC (Book end chassis)

New improved with atioy
trim on bottom of ail
N cabinets, Now in easy lo
assemble Ails,
G83 (Ilustrated) ,. . 14" x 9" x 4", .. £4-00 P & P 45p.
Othersizes. SAE with enquiries
:1 M’..!‘I.).ECTRONICS 27Sa, Fulwood Rd, Sheffleld
[

AUTOMATIC
WIRE STRIPPER

AS SUPPLIED TO
LEADING ELECTRONIC COMPANIES

; AC and DC Voltmeter @ Audio Generator

Capacitance Substitution @ DC er

z Bactery Supply @

RF Signal Generator

RF Field Strength Indicator.

This new, unique instru.
ment combines all you need

for cesting. Money back
not satisfied.

£11-95

if includes
VAT & p. & p

Coash with order or send s.a.e. for illustrated &uw

sheet to:
J. H. ASSOCIATES

Cricketfield Lane, Bishop's

LTD. (DEPT. PW)
Stortford, Herts.

PRINTED CIRCUIT BOARDS
Professional printed circuit boards custom
made for your design. Delivery 4 days.
Typ. price: 3* x 2 board £3-36, plus VAT.
Trade and retail. S.A.E. for details or
phone Colchester (0206) 47010,

B. J. CLUES (Electronic and Radio
Engineer), Shaftsbury House,
40a Culver Street, Colchester.

BA NUTS
BOLTS and
WASHERS

Assorted length i

bolts, shake-
proof washers.

Par 100

Size Nuts Bolts W/rs
0 53p 75p 29p
2 46p 33p 22p
4 35p 46p i8p
[ 29 35p I8p

59 insuiated

Handles

STENERS [PVC IO
5 {0
|Box o
Box of [ i~ 9
100 ‘Assrl. (or
Assre, p 1" Hole 44“
2 _ |Jtace size B
3" SIDE CUTTERS 5" PLIERS
=—@0

Hindies §9p

Post free Ovrders un:
over £2 | add p &

der £2 I All prices
P _I5p ! include VAT

SILHILL PRODUCTS
Dept. WP3,226 Mary Street. Birmingham Bl2 9R}
Tel. 021-440 3600

LOW COST I.C. Mounting. I.C. pin
sockets in lengths of 100 for 60
(p&p Sp). Quantity rates. S.A.E.
details and sample. GASKELL, Oak
Lodge, Tansley, Derbyshire.

BUILD IT in a DEWBOX quality
cabinet. 2in x 22in x any length.
D.E.W. Ltd., Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

EXPERIMENTERS! Hundreds of un-
usual items cheap. 1974 catalogue 5!, p.
GRIMSBY ELECTRONICS, 64 Tenny-
son Road, Cleethorpes, Lincs. (Mail
Order Only.)

INCL. PP & VAT

GRIPS AND STRIPS
WIRE
IN ONE OPERATION

IDEAL GIFT
ELECTROLINK

ULLSWATER CRESCENT
COULSDON CR3 2UG SURREY

EXPERIMENTERS \
LOOKING FOR SOMETHING DIFFERENT

-8

" e
san
ARRIAL

SPECIALLY DESIGNED
SPACE IS LIMITED

Alloy caged. ideal for S.W. Enthusiasts

Beam rotary reception

360
ad
ALL WAVE@

Also included In this Kit, CRARTS of F

Allocations. International
time, Codes, Map, etc.
TUBULAR METAL

BU
7 LOWESMOOR _ TERRACE,
ENGLAND

L3

FOR USE WHERE

UNIQUE DESIGN
Complete Kit,
Base, mast, aerial,
charts

Fabulous

V,

alue
£3:50 PP Paid

AERIAL BOOSTERS—£3-25

We make three types of Aerlal Boosters: B4S—
UHF 625, B12-VHF 405, B11-VHF RADIO

VALVE BARGAINS
ANY 8--50p, 10—75p, 50—£3-30:—
ECC82, ECLBO, EB91, EBF89, EF80, EFES, EF183,
EF184, EY86, PCC84, PCCB9, PCC169, PCHT.
PCF80, PCFes, PCF805, PCF308. PCL82, PCLB3,
PCL84, PCL8S, PFL200. PL36, PL81, PL504, PY33,
PY82, PY800, PY801, 30L15, PC86, PCgs.

19” UHF/VHF (BBC2) £6-00
Thorn-850 or Pye, with sat of spare valves.
Carrlage £2:00 (Untested),

100 MIXED RESISTORS—85p

+ to 2 watt—10 ohms to above 1m-ohms {our
hoice) mixed Ceramic Capacitors from

call signs. World

PROOUCTS
WORCESTER

12 VOLT
FLUORESCENT LIGHTS

(as illustrated by

Thorn AEI)

) 100
1PF to 6200PF (our cholce) 65p.

BARGAINS PARTS

Transistor URF Tuners—£2-00, 500K-ohms V/C
with Switch—20p. 50 mixed Tuner Vaives—£2-25.
Brand New Transistors BF173, BC171, BC153,
BC135, BC113, BC117, BC115, BA102,” BA129.
Al 10p each,

All prices Include V.A.T. p. & p.10p per order
Money back guarantee. S.A.E. for jeaflets.

ELECTRONIC MAILORDER

(BURY) LTD.

62 Bridge St., Ramsbottom, Bury,
Lancs. Tel. Rams 3036

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available.
Guarantced for six months. Ready to use at:

12 ins. 8 watt £4-00 post paid
2] ins. 13 watt £5-00 post paid/ VAT

Including

Callers welcome.
For lists or cnquirics. large s.a.c
SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.

Please mention

PRACTICAL
WIRELESS
when replying to

Advertisements

EX COMPUTER PC PANELS

4 x 2in packed with semiconductors and
top quality resistors, capacitors, diodes
etc. Guaranteed min. 35 transistors,
plus data. 10 boards 50p (12p)

Special Bargain Pack
25 boards for £1 (30p)
Panels with 4 Power

transistors sim OC28 50p (10p)
COMPUTER GRADE
ELECTROLYTICS
12,0001 100v, 5 x 24 dia 75p (25p)
30,0001 25v 65p (20p)
ELECTROLYTICS

4,000 70v, 7,000u 70v, 3,600u 40v,
10,0001 50v. 44 x 2 in dia ~ 55p (14p)
10,0004 35v, 5,0004 35v, 44 x 2 in

40p (12p)
2,000 30v, 400u 40v, wire ends 15p (6p)
100 piv 20A, Si diodes 4 for £1 (10p)
100 piv 3A, Si diodes 4 for 50p (7p)

250 mixed resistors 60p (94p)
250 mixed capacitors 60p (94p)
200 Si planar diodes 50p (7p)

Sub-min co-ax connectors

4 prs 50p (7p)
12 for 50p (7p)
10 for 50p (7p)

Min. glass neons
Reed relays mixed
Micro switches 8 for 50p (9p)
Assorted relays 8 for £1 (18p)
Papst extractor/blower fans

100 c.f.m. 44 x 44 x 2in  £3-50 (28p)
QH bulbs 12v 55w (also some

6v buibs) 50p (6p)
Postage and package shown in brackets.

Please add 10% VAT to prices.

KEYTRONICS

(Mail Order only)
44 EARLS COURT ROAD
LONDON W8. 01-478 8499
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TOP QUALITY—LOW COST

The PR40 R.F. Praselector is the solid state version of the world famous
PR30 which it now supaerced

It .mp'otl Silicon “'N"

followed

raceivar performance over the rlnrc 1'5¢0
increase in

rajection an
Supplisd complete with co-ax plug (lass standard 9 volt PP6 lutcf‘y). 12
months Guarantee . . .

EOEMAR

SOLID STATE
R.F. PRESELECTOR

.,
Channe! FET (Field Effect Trlminor? front end,
y silicon NPN Broad Band R.F. Amp,, and will substantislly improve
S MMz, providing a considerable

rin up to an overall average of 30dB, with improved image

noise ratio.
£11°13 Carr.[VAT Paid I

MULTIBAND—6

I

I

SOLID STATE

SHORT WAVE RECEIVER KIT |
I

I

|

Al transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 maetres)
complete
Telephone—All Six Amateur ¢ nte
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.
Hi-Gain FET Ra;an. Det./AF/AF Module ¢ivin£full loudspeaker output to
any external 2/ W/SSB.

Separate Electrical Bandspread, Calibrated Main Tuning. X

A Quality CODAR.KIT with 12 months Guarantea. No technical knowledge
required, simple to I
fully detailed step b{
Complete Kit with
Stamp brings illustrated leaflats.

Medium waves—Trawlers—Ship / Shore

coverage—no  gaps. s
Bands 160-10 metres—International

roadcast
ohm speaker. Recsives AM/

build, printed circuit and Pictorial instruction Manual,
step.

Coils (less standard PP6 battery). £16.40 I
Carr./VAT Paid

ON THE DESIGN STAFfF—
GISZM G3IRE

; \ VALCON WORKS - BURRELL BUILDINGS -

CODA

" AMATEUR RADIO EQUIPMENT

CR70A

COMMUNICATION REGEIVER

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.L,
It tunes from $40 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands 160-10 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-"Q" Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for Ccw/ss8
signals. Separate output for Tape recorder.
Ready to plug in to 200/240 voits A.C. it only needs your aerial and 3
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.

Complete ready built £32-56 Carr./VAT Paid

SEND FOR YOURS TODAY!

NOTE: These CODAR Receivers meet the BREMA specification
for Communication Receivers. Some portable receivers being adver-
tised as Communication Receivers do not meet these requirements.
Nustrated leaflets and H.P. details free.

® TELECOMMUNICATIONS AND ELECTRONIC
EQUIPMENT SUPPLIERS TO M.M.AND OVERSEAS
GOVERNMENTS

CHURCHILL INDUSTRIAL ESTATE - LANCING . SUSSEX
Tel. 090-63-6190 BNIS - 8TZ

ESSENTIAL BOOKS F

RADIO AMATEURS' EXAMINATION
MANUAL

by G. L. Benbow, G3HB

The s}andard work for all would-be licensed radio amateurs
studying for the Radio Amateurs' Examination,

Success in the RAE should be assured if all that it contains
is understood and remembered.

84 pages Price 90p post paid

OR RADIO AMATEURS

TELEPRINTER HANDBOOK
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3INTT

A brand new book covering all aspects of modern teleprinter
techniques. Full descriptions and maintenance data for all
widely-used machines, together with design and use of
anclilary equipment. Definitely a book for the teleprinter
enthusiast's work bench,

378 pages £5-35 post paid

A GUIDE TO AMATEUR RADIO
by Pat Hawker, G3IVA

This extensively revised 15th edition is an indispensable aid
to all who want to know more about amateur radio.
Specially designed to assist the newcomer to the hobby,
it covers technical, operating and licensing matters.
98 pages Price 90p post paid

AMATEUR RADIO AWARDS
by C. R. Emary, G5GH

Lists all the world's major awards from national societies and
how to obtain them.

Includes reproductions of certificates and maps,
operating information.

Loose-leaf binding allows insertion of amendment pages at
a later date.
194 pages

and

Price £1-40 post paid
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These are just four of a complete range of technical publications, log books and maps for the radio

amateur. Send a large s.a.e. for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby : write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN

2AE TEL: 01-837 8688




SUPERSOUND I3 HI-FI MONO
AMPLIFIER

A muperh solid
xtate audin
amplifice. Brand
new  components
throughout. 3
siicon transistors
plux 2 power out-
put transistors in
push-pull.  Full
wave  rectifica-
tion. Qutput
approx. 13 watts
. Into 8 ohm. Frequeney response 12Hz -30K Hz
b. Fully Integrated pre-amplifier stage with separate
Volume, Baxs boost and Treble cut controls. Suitabie for
8-15 obm speakers. Input for eeramic or cryatal cartridge.
8ensitivity approx. 40V for full output. Supplied ready
bullt and teated, with knobs, escutcheon panel, input and
output plugs. Overall «ize 3” high \ 6” wide x 717 deep.
AC 200/250V.  PRICE 21160, 1. & . 50p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v,
Using
heavy duty
fully fvola-
ted  malns
transform -
cr with tull
wave recti-
fication
giving ade-
g uate
stouthing with negligible hum.
Valve llne up:-2 .+ ECL#6 Triode Pentodes. 1 « EZ80
as rectiffer. Two dual potentiometers are provided for
bass and treble contrat, ®iving baxe and treble hoost and
cut. A dual volume control Is used. Balance of the left and
right hand channels can be adjusted by means of a aepa-
rate “Balance' contral fitted at the rear of the chassis.
Input sensitivity is approximately 300wy for ful! peak
output of 4 watts per channel (8 watts mono), into 3 ohia
speakers, Full negative feedback in a carefully calculated
circult, allows high volume levels to Le used with negligible
distortion. Supplied complete with knobs, chassts size
11"w < 4”d. Overall height including valves 57, Ready
built & tested to a high standard. PRICE £0-90. P.& P, a0p.

POWER SUPPLY UNIT 200/240v. A.C. iInput. Four
awitched fully smoothed .. outputs giving 6v. and
Tiv. and 9v. and i2v. at | amp on load.

Fitted insulated output terminais and pilot lamp Indicator.
Haminer tinish metal case overall size 67 x 31" x 24
Buitable for Translstor Radjox, Tape Recorders, Ampli-

surt st ied . PRICE £5-00 p. & p. 35p.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mlca's and bushes. Size 2" x
3” approx. 28p pair. P. & P. 6p.

HIGH GRADE COPPER LAMINATE BOARDS 8" x 6"
5 for 55p P. and p. 23p.

BRAND NEW MOULTI-RATIO MAINS TRANSFOR.
MERS. Giving 13 alternatives. Primary: 210-240v,
Becondary combinations 0-5-10 15- 20 25-30 35-40-60v.
half wave at 1 amp. or 10-0-10, 20 0-20, 30 0-30v. at
2 amps full wave. Size 3in. long > 3}in. wide x 3in. deep.
Price £231 P. & P. 40p,

MAINS TRANSFORMER. For transiator power supplies,
Pri. 200/240v. Bec. % 0-9 at 500 mA. 21-10. P. & P. 25p.
Pri. 200/240v. 8¢e. 12-0-12 at amp. £1-21. P. & P. 26p.
Pri. 200/240v. 8ec. 10-0-10 at 2amp. £1-82. P. & P. 35p.

RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/C128 AUTOCHANGER UNITS
with latext stereofinono compatible cartridge £7-60 +
50p P& P
GARRARD SP25 Mk T with heavy precision machined
die caxt turntable £10 58, carr. 55p.

PRECISION ENGINEERED PLINTHS

Beautlfully constructed in heavy gauge *'Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000. 2500, 5100,
8P25 11 and III, SBL65B, AT60 etc. or B.8.R. C109,
CI29, A2l ete. Black leatherette finish. Size 1’2y ox
14}” x 34" high (approx. 74" high. ineluding rigid
stuoked acrylic cover).

NOW ONLY £4.95, P. & P. 70p.

LATEST ACOS GP81/1SC niono compatlble cartridge with
tfo stylus for LP/EP/78. Unlverial mounting bracket.
£1-50, P. & P, 15p,

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T{O stylus Diamond Stereo LP and Bapphire 78.

ONLY £2-30 P. & P. 10p. Also available ntted with twin
Diamond T/O stylua for 8tereo LP. £2:80, P. & P. 15p.
LATEST RONETTE T/O STEREO / COMPATIBLE
CARTRIDGE for EP/LP/8terco/78. 2163 P. & P. 15p.
LATEST RONETTE T/O MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or atereo records
on mono equipment. Only £1-50, P, & P. 18p. \

QUALITY RECORD PLAYER AMPLIFIER MK. Il
A top quality record player amplifier employing heavy
duty double wound mains transforn.er. ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controla,
Complete with output transformer matched for 3 ohm
spcaker. Bize 7in. wide x 3in. deep x 8in. high. Ready
built and tested. PRICE 24-40, P. & P. S0p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £585, P, & P. G0y,

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautlully niade teak finish enclosure with most
attractlve Tygan-\'vnair front. Size 16~ high x 10}~
wide x 6” decp. Fitted with E.M.I. Ceramic Magnet
13”7 x 8” bass unit, two H.F. tweeter units and
crossover. Maximum power handling 10 watts.
Avallalle 3 or 8 or 15 chris jmpedance.

OUR PRICE £9.25 carr. i5n

Cabinet Available Separately £4:95, Carr. 65p.

Also avallable In 8 ohms with EMI 137 x 8” baas
speaker with parasitle tweeter £7-15, Carr. 5p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated nains tranaformer, rectificr and ECLS2 triode
pentode valve as audio amplifier and power output
stage. hmpedance 3 ohis, Output approx. 3-5 walts.
Volume and tone controls. Chassis slze only 7in, wide
x 3in. deep x Bin. high overall, AC mains 200/240v.
Suppiled absolutely Brand New completely wired and
tested with good quallty output transformer. ‘3_ 0
P. & P. 40p  BARGAIN PRICE

LOUDSPEAKER BARGAINS

5in. 3 ohun £21-05, P. & P. 15p. 7 x 4in. 3ohm 21-15. P. & ¥,
20p. 10 X 6in. 3 or 15 ohm £21-90, P. & P, 30p. EM.L
8 x 5in, 3 ohmn with high flux inagnet £1-62, P. & P. 20p.
E.M.I. 13} x Bin. with high flux ceramle magnet with
parasitic tweeter 3, 8 or 15 ohm £3-50, P. & P, 30p.
2. ML 13 x 8lu. 3, 8 or 15 ohm with two inbuilt tweeters
and crossover network £4:65, P. & P. 30p.

E.M.L Ceramic magnet heavy duty tweeter. Approx. 3y,
Available 3 or 8 or 15 ohma, £1-28 + 20p, p. & p.
BRAND NEW. 12in. 15w. H/D 8peakers, 3 or 18 ohms.

For personal callers only !

Limited number of stereo radiogram chassls, covering LW/
MW/FM bands. Mono radlo and stereo gram.

Overall size—approx. 18}” W, 6§” H, 8”7 Depth.

4 watts per channel output. only 216-50,

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike. Guitar, etc. and sultable for
use with valve or transistor equipment. 9-18v,
battery or from H.T. line 200/300v. Frequency
response 15Hz—25KHz. Gatn 284B. Solid encap-
sulation wlze 13” x 137 x 3”. Brand new complete
with Instructiona. Price 21-00. P, & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000°s of British, U.8.A. European and Japancse
franslators. ONLY 40p. Post 5p.

3 Relerence E lopedias for El ic Engineers and
Designers, covering between them transistor character-
istica, dlode and transistor equivaients. Many thousands
of up to date Europcan types listed.

Diode Equivalents .. 80p
Transistor Equivalents .. . .. .. 80p
Transistor Characteristics .. .. . .. 2118
POST FREE

All three together .. .. .. .. .. 2280

NEW ISSUE
Thyristor, Trlac, Diac ctc. encyelopedias 85p, Post Free

8 pole 3 way 2 bank low loss Yaxley type switches 13~
sectlons, Standard apindle. 2 switches 66p + 10p P. & P,

Current prod: by well-known Britlsh maker. Now
with Hiflux ceramic ferrobar magnet assembly £7-50.
Guitar mielels: 25w, £7-50, 35w. 29-35, P. & P. 45p.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10” TWIN CONE
LOUDSPEAKERS

With large ceramic magnet and
plasticised cone surround.

8 ohm impedance. £2:70. P. & P, 35p.

Alno avallable specification as above but slze 10¥ x 67
£2:70 and size 8” round £2.60. P'. & P. 35p.

LIMITED NUMBER EMI 2!” 8 ohm Tweeters. Mounted
on flat bracket slze 2}” wide x 71” long. 70p per pair
plus 18p P. & P.

Ex equipment but new and tested 70p per pair plus
15p P. & P,

12in, “RA" TWIN CONE LOUDSPEAKER. 10 watts
Dbeak handling. 3, 8 or 15 ohm £2:45, P. & P. 36p.

35 ohm SPEAKERS 3in. only 70p P. & P. 25p.

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

Bize 111" x MHH” x 14" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ccllings,
walls, doors, under tables, etc., and used with or without
baflle. 8end 8.A.E. for full details. Only £8-58 each.

P. & P. 34p,

VYNAIR & REXINE SPEAKERS & CABINET PABRICS
app. 54 in. wide. Our price $1-10 yd. length. P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for samples.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FPURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED CIRCUIT
BOARD WITH COMPONENT IDENTIFICATION
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-claws HI-Fi Stereo Amplifier Kit. Uses 14
tranxistors including Silicon Transistors in the first five
stages on each channel resulting in even Jower noise,
level with tnproved rensitivity. Integrated pre-anip with
Baxs, Treble and two Volume Controls. Sultable for use
with Ceramle or Crystal cartridges. Very aimple to
modify to suit magnetic cart ridge—instructlons included.
Output atage for any speakers from 5 to 15 ohmia. Compact
design, all parts supplied Including drilled metal work,
high quallty ready drilled printed clrcuit board, amart
brushed anodised aluminium front vanel with matching
knobs, wire, solder, nuts, bolts—no extras to buy,
Simple step by atep instructlona enable any constructor
to build an amplifier to be proud of. Brief speclfication;
Power output: 14 watts r.m.s. per channel into 5 ohms,
Frequeney response £3d1B )2- 30,000 Hz Bensltivity:
better than 80mV into 1M Q. Full power bandwidth:
3B 12-15,000 Hz. Bass booat approx, to +12dB.
Treble cut approx. to — 16d 5. Negative feedback 184B
over main amp. Power requirements 35v. at 1.0 amp.
Overall 8lze 12w, x 8”d. » 24"h.
Fully detailed 7 page constructlon manual and parta
list free with kit or send 18p plus large 8. \.E.
AMVLIFIER KIT .- . 211
(Magnetic Input components 33p extra)
POWER PACK KIT .. - £330 P.& P.35p
CABINET oa - . £3-30 P. & P.35p

{Post Free If all units purchased at same time)

Full after sales zervice

Also available ready built and tested £23-10. Post Free.
Note: The above amplifier is suitable Sor feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, ete.)
and will then provide mizing and Jading facilities for med-
Tum powered Hi-Fi Diseotheque use, etc.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for HI-FI reproduc-
tion of rccorde. A.C. Malns
vperation. Ready bullt on
plated heavy gauge metal
chassle, slze 7)"w. < 470, x
41%h. Incorporates ECCS3,
EL84, EZ80 valves. Heavy
Jduty, double wound malns
transformer and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wirde range tone controla Riving baas and treble 1ift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and Icads extended for reimote
mounting of control«. Complete with knobs, valves, ctc.,
wired and tested for only £5-50. P. & P. 45p.

HSL “POUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circultry. Cotnplete set of parts, cte. 24:-50.
P. & P, 45p.

10/14 WATT HI-F1
AMPLIFIER KIT

A stylishly finjshed
mongaural ampllfier
with an output of
14 watts from 2
EL84s in push-puli,
Super repraduction
of both usic and
speech, with negli-
gible hum. Separate
Inputs for mike and
gram allow recorls
and announcements
to follow each other,
Fuily shrouded acction wound ontput transformer to
match 3-15 Q speaker and 2 independent volume controls,
and scparate base and trebic controla are provided
giving good 1Mt and eut. Valve line-up 2 EL84a, ECC83,
EF86 and EZ80 rectifler. Slmple instruction booklet
15p + 8.AF (Free with parts)’ All parts sold separately.
ONLY £8:80 P. & P. 69p. Also available ready built and
tested £12-10 P. & P. 70p.

HI-FI STEREO HEADPHONES

Adjuatable headband with comfortable flexioam car.
muffs. Wired and fitted with atandard atereo $in jack
plug.  Frequency reaponse  30-15,000Hz. Matching
linpedance 8-16 ohma. Eanlly converted for Mono.
PRICE £3-30, P. & P. 25p,

LPRICES INCLUDE VAT—I

P. & P.25p

Open 9-5.30 Monday to
Friday. 9-5 Saturday

Early closing Wed.

A few minutes front South Wimbdle-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
(Dest. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

1119




r GIRO NO, 331 7056 SPECIAL RESISTOR KITS
C.W.O. only. P. & P, 10p on orders below £5 10E12 $W KIT: 10 of each E|2 value, 10 ohms—1M, a total of 610 (CARBON FILM 5°/,g. £3:10 net
Discount: £10-10%, £20-15% (except net items) | 10E12 §W KIT: 10 of each E12 value, 10 ohms—IM, a total of 610 (CARBON FILM 5%), £3-20 net
Export Order enquiries welcome (VAT free) 2SE12 $W KIT: 25 of each Ei2 value, 10 ohms—1M, a total of ?g. £7:20 net
T Official Orders accepted from E12 $W KIT: 25 of each E12 value, 10 ohms—IM, a total of °/: , £7-35 net
Educrion) & Govarnrmant Departments €12 $W KIT: 20 of each E12 value, 10 ohms—IM, a total o &'E%Tﬁfﬂh"ﬁ/”'é’ 50 net

EI2 IW KIT: IS of each EI2 value, 10 ohms—IM, a total of 915 S net
ALL PRICES INCLUDE VAT E12 2W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (METAL FILM 5%) £ 65 net
MULLARD POLYESTER CAPACITORS C280 SERIES

. ing: 0-01uF, 0-0154F, 0- £,0- £, 0 F, 34p. 0-068uF, CF—High 5tab Carbon Film, 5% MF—High Stab Metal Film, 5%.
250V P.C. Mounting: 0-01uF, 0-018uF, 0-022uF, 0-033uF, 0 0474F, Mp. 0/ 0S04E: | W 706 Ranga 1-9 10-49 50.99 100-249 250-499 500-999 1000+ Size mm
oM 08 0-62  0-55 234x7°5

sasy
AREn=

?;qu. 5‘*;101 lS{Fi ?%O'nuﬂ 84p. 0-33uF, 8p. 0-47uF, 9p. 0-68 0:65 25 0-45 ;

p. 1:5uf, 22p. 2-2uF, 23pP. . R . R : . . R
MULLARD POLYESTER CAPACITORS C296 SERIES CE pama) 08 03 00 0% 83 oe FIne®
400V: 0-0014F, 0-00154F, 0-0022uF, 0-00334F, 0-00474F, 24p. 0-0068F, 0-014F, G Bl 0% 08 07 085 065 06  3x
0:015uF, 0-022u4F, 0-033uF, ’tp. 0-047uF, 0:068uF, 0-1uF, 44p. 0-154F, 6ip. MF 10-2M21 09 0.8 0-7 0:65 065 0-6 42x10-8
0:224F, 84p. 0+ 33uF, 12p. 0 474k, 14p. { ME 10ToM 15 125 125 11 1 095 088 66xl3
160V 0-O4F, 0-01SuF, 0-022uF. 24p. 0-047uF. 0088uF. 34p. O 1uF. 0°154F, 4ip. | 3 ME foiOM3 ~ 2.5 2.5 2 17s 172 Te savs
0-224F, 8p. 0-33uF, 6p. 0-474F, 74p. 0-684F. 11p. I 4, 124p. For value mixing prices, please refer to our catalogue. (price in pence each)

MINIATURE CERAMIC PLATE CAPACITORS y
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, VALUES AVAILABLEE|2 Series only.
;(;0. 6 OP.' aozol. I;(dvl K45* 2!%2.|3lfgb\4’l<s7; 6K8, (uF) 0-01,0-015,0:022,0-033,0:047, | pRESET SKELETON POTENTIOMETERS

p.sach. V-1, 0 p.iU- 17 + TP, . . o
POLYSTYRENE CAPACITORS 160V 5% r;T;A'LU‘;\E 0-25W Vertical or horizontal 6p each 1K, 2K2, 4K7, 10K, etc.
(8 10. 15, 22, 33 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, | S5 52IND-05W Vertical, 100 0 to 220K 0 Sp each
2 . s A s D.

(P.W.) 6l CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON S8UZZARD, BEDS, LU? AQ
Tel. : Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard E Iytics | VEROBOARD 01 0-15 | POTENTIOMETERS !

iniature Hu fectroly 2% x 5 28p 2p | Carbon Track SK 0 ta2M 0. log or lin.Single, 164p Dual Gang 46e. Log Single with switch 26p
ooy @ SouE Jov se 2‘ x 33" 260 19p | Slider Pots. 10K, 100K, 500K, 30mm, 34p. 45mm, 47p. 60mm, 55p.
22iF 63V 6p 100ur 10V 6p | 33 35 2 332 [ oiooes | rLucs ELECTROLYTIC CAPACITORS, Tubular & Large Cans
33uF 63V 6p  100uF 25V 6p | 31 L 1f 75 76 | iN4001 64p | DIN 2Pin 120 gﬁm:2-2/15.1-1/63.«7/10. 4-7/25, 4-7/63, 22/10, 22/25,
4-0uF 40V 6p  100uF 63V 14p | 51 % 5+ (plain) = 14p | IN4002 7{p 3 pin 13p | 22/63, Sp. 2110, 10/10. 50/10, 100/10, 10125, 50725, 10750, Sip.
4-7uF 63V 6p  150uF 16V 60 | 31 X337 (Plaim  — 12p | IN4003 9p | 5 Pin 180° iSp | 200/10,100/25, 50/50, sie. 500110, 200725, 100150, 9p. 1000/10,
6:8uF 63V 6p  150uF 63V ISp | &% 750 B0 T 230 | IN400495p | Std.Jack 143p | 500125, 200/50. |1p. 2000710, 1060725, 500/50, I8}p. 100050,
8.0uF 40V 6p  220uF 6-4V 6D | hiertion tool 59p 59p | IN4005 13p | 2.5mm Jack 1ip | 39p. 1000/100, 66p, 2000/25, 27p. 2500/12, |7p. 2500125, 33p.
10uF 16V 6p  220uF 10V 6p | Tryck Cutter 44p 44p | 1N4006 14p | Phono Sip 1580[50. 62p. 3000/50, 72p. 5000/25, 66p. 5000/?0,949. 7000/50,
10uF vV 6p 220ufF 16V 8p | pi rpie. 25 10p 10p | IN9I4 7p | SOCKETS 60p. 25,000/25, 74p. HI.VOLT: 8/350, 14p. 16/350, 19p. 32/350,
10uF 63V 6p 220uF 63V2lp : 35p. 507250, 18p 100/500,33
ISWF 16V 6p  3304F 16V 12 IN9I16 7 | DIN 2 Pin 10p | =6 - J8p 100/300.3%p.
1AE o5V 65 3304 e3vish | TRANSISTORS BAL0O 10p 3°Pin 100 | METALLISED PAPER CAPACITORS
1T Sov eb 10uE Savon | ACI27 tegp BC2I2L 120 | SAS, 438 | 5 Pin 180° 12p | 250V: 0-05uF, O-1uF 4ip, 0.25uF, Sip, O SuF. eib, LLF, 9p.
mi 3 & G e |Aci e SR | SR |l | e ie | Mo omun e HED D SRR ¥R

u 80u \ 1 (] o 2 0-01uF, 10p. 0:022,F, 12p. 0 047uF, O 14k, 10p, U-24uF,
ety &t i | scek v SC e L e e

ufF P uf 16V 20p P P | Integrated Screened Wire, Metre 5
JuF &V 6p  logour 25v23p [ BCI48 120 OCB  i¢p Sircuits Twin Screened Wire, Metre 145 | QUANTITY DIsCOUNT
32uF 63V 6p 1500uF 6-4 1Sp | BCI149 12p OCI70 23p | ,A709C  50p | Stereo Screened Wire, Metre 10p | SPECIAL BULK BUY PRICES
47uF 10V 6p  1500uF 16V2Sp | BCIB2L 12p TIS43  33p | 4A74IC  35p | Connecting Wire, All colours, Metre 24p ARE_AVAILABLE BY
47uF 25V 6p  2200uF 10V25p | BCI83L 12p 2N2926 llp | 4A723C €1 | Neon Bulb, 90V Wire Ended 5 for 24p | QUOTATION FOR LARGE
47uF 63V Bp 3300uF 6-4 26p | BCISAL 13p 2N3702 l1p | uL9i4 33p | Panel Neon 240V Red, Ambor, Clear__ 18} PROJECT5 AND TRADE

S e — eSS

Head Office and Warehouse z & I AERO SERVICES LTD. ’ Retail Shop

44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD
LONDON W2 SSF Please send all correspondence and Mail-Orders to Head Office LONDON WI
Tel: 727 5641/2/3 When sending cash with order, please include 0- IS in £ for postage and handling Tel: 580 8403

MINIMUM CHARGE 15p. No C.0.D. orders accepted Open all day Saturday

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER
SERVICE HAS TO BE CURTAILED. FROM IST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL
BE SUBJECT TO A MINIMUM CHARGE OF £5-00 EXCLUDING V.A.T., LE. £5-50 INCLUDING V.A.T. GOODS OF VALUE
UNDER £5-00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM
COURT ROAD, W.l, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W1, MINIMUM ORDER CHARGE FOR
APPROVED ACCOUNT CUSTOMERS IS £10:00 EXCLUSIVE OF V.A.T.

TAUT SUSPENSION MULTIMETERS

MADE IN USSR

8 models of multimeters
from simple 22-range instru-
ment priced at £4:95 to
sophisticated 43-range instru-
ment with full transistorised
safety trip circuit, priced at
£17:00. Models avaifable
with transistor testing fa-
cilities (U434!) and built-in
| audio/l.F. oscillacor (U4323).

All the above instruments and full range of other test equipment ore included in our new 197374 combined catalogue/price list which covers valves, semi-
conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list,

1120



Over 150
ways to

engineer a
better future

W A BETTER yop

SECURITY

find out héw
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.LLE.T. and we’ll send you full details and a free
book. B.ILE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.L.LE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day’s pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did,

Others have done it, so can you

‘“Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained - a
view echoed by two colleagues who recently commenced the course”.—
Student D.I,B., Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects'’.—Student J.A.O. Dublin.

“My training with B.I.LE'T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold” —Student
C.C.P., Bucks.

ANO 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. Write to
B.LE.T. Dept. BPW50 Aldermaston Court, Reading RG7 4PF,

Beds. 8ole Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.; South Africa—Central News Agency Ltd. P P g
Overseas £3-50, International Giro facilities Account No, 5122007. Please state reason for payment “message t0 payee”. PRACTICAL WIRELESS is sold subject to the following
conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hirea out or otherwise disposed of by way of Trade

UK £3-25,

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer fora
better future.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

}é— = =CUT OUT THIS COUPONam e s g

Tick or state subject of interesf.

1 Post to address below.
MECHANICAL DRAUGHTSMANSHIP  A.B.T.Clerk of
Society of Institute of Works
Engineers— Engineering Construction
A.M.S.E.(Mech.) O Designers Surveyors Insti-
Instituteof (AM.LE.D.) tute—L.C.S.I.
Engineers & General CITY & GUILDS
Technicians Draughtsmanshipg General Baiflding
AM.LE,) Elec. Draughts- (all branches)
CITY & GUILDS manship Heating & Vent.
Gen. Mech. Eng. Architectural Inst. Clerk of
Maintenance Eng.0 Draughtsmanshipgo Works s}
Welding Technical Site Surveying O
(S}ﬁg. é)g:sglb:“x}g. = Drawing C lfle;lth Engineer-
et Me or
Eng.Inspection O 5 Road Construc-
Eng. Metallurgy O gémtﬁdfcikriwus e
' CITY &GUILDS,  Quantities,
ELECTRICAL & Radio TV D Estimates s}
ELECTRON!IC Electronics Hydraulics C
Society of CITY & GUILDS StructuralEng. 0O
A S (Blec) o Lelecoms.
SHCASHIR ° g e o gL,
en, Electrica i ultural Eng.
Engineering o g'?g}.‘? Amateurs Council of Eng.
Electrical Radio Servicin Institutions
Bl ne 3 TV Servioing O FAm Sclence
ectrical Maths O  Golour TV S
Computer
Bl g, = AUTOMOBILE & Supplementary
Practical Radio AERONAUTICAL courses for Nat.
& Electronics Instituteof the Certificates.
(with kit) MotorIndustry C
MANAGEMENT & MAA/IMI 3]
PRODUGTION CITY & GUILDS
Institute of Cost Auto Eng. o [G.C.E
& Management Gen.AutoEng. O oboke
Acctnts. Motor Meclllg:nlcs O 1 =choose from
Computer Auto D!es'e ng. 0O 58 ‘0’ & ‘A’
Programming Garage M'ment. O
e ment. O A s cerae™ o |level subjects.
gen. Production _ Gen.AeroEng. O
ng.
%fum;nlng& gONISTRllgTIONAL
anning oclety o
I Storekeeping Engineers— Coaching for many
Management A.M.S.E.(Clv.) O erams, including
Skills O Institute of Build- G and assistance
Quality Control O ing—L.I.O.B. O in ONC/HNC.

lTo B.LLE.T., Dept. BPW 50

NAME ..o
Block Capitals Please

IADDRESS

Accredited by C.A.C.C.

1 POST TODAY FOR A
BETTER TOMORROW

QN ' BPWSOI

'Aldermaston Court, Reading RG7 4PF

AGE.

1
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DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES -

Order your latest Henry’'s Catalogue Price 55p post paid
complete with Discount Vouchers

BUILD THE

TEXAN

20 + 20 WATT IC
STEREO AMPLIFIER

As featured by

You pay less
VAT with Henry's
Low Prices

Now built and used by thousands
of satisfied customers. Features
slim design overall size in cab.
dnet 15" x 237 x 63", 6-IC’s, 10
transistors, stabilisers Gardners
low field transformer. Fibre
Glass PC Pane!, complete chassis
work. Now available built and tested as well as in

Practical Wireless

/‘ == 1972
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY

\
TEXAS ENGINEERS FOR PERFORMANCE, ﬁ’l
RELIABILITY AND EASE OF CONSTRUCTION. 4 “ o
FACILITIES. OnfoH switch indicator, headphones . ‘ 55
socket, separate treble, bass, volume and balance ~ i =

controls, scratch and rumble filters, mono/stereo
switch, input selector: Mag. P.U., Radio Tuner,
Aux. Can be altered for Mic., Tape Tape-head, etc.

Constructional details Ref. No. 21
30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with complete kit.

Kit (+VAT 4+50p or built {(+ VAT + 50p
price£ 28. 0carrlpacking) and tested u carrfpacking)
as illustrated.

BUILD THE NEW
HENELEC
STEREO FM TUNER

A completely new high stability stereo FM tuner Features
variable capacity diode tuning, stabiliser power supply, IC
Decoder, high gain low noise. IF

stages. LED indicators.
Tuning meter, AFC, easy to
construct _and use. Mains
operated. 5lim modern de-
sign with fibre glass PC,
teak cabinet, etc. Available
as a kit to build or ready builx.
Overall size 8”7 x 23" x 6
Produced to give high perform-
ance with a realistic price. (Parts
list and constructional details Ref.
No. 5 30p). Henry's are sole dis-
tributors UK and Europe.

it erice £21.00 (+ VAT)
or built and tested ‘24'95 (+ VAT)

U el aang,

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

DISCO MINI A complete portable
disco, fitted mixer/preamp, 2 decks al!
facilities, £98-50

TEXAN
STEREO SYSTEM

PLUS PRICE SAVINGS

As above but with Slider Controls £118-50

100 watt amplifier for above £42-50

SL100 {00 watt mixer/amplifier with

slider controls £69-00

RSO 50 watt mixer/amplifier £49-50
RI100 100 watt mixer/amplifier £57 50

DISCO AMP 100 watt mixer/amplifier

chassis uni £69-50
DIsco MIXER/PREAMPLIFIERS

{OP for up to 6-100 watt amplifiers)

SDL! (rotary controls) £49-50
SDLII (slider controls) £58-50
DISCO VOX (slider controls) the
complete disco preamp £69-50
DJI00 100 watt power amplifier for

above £42-50
D)30L 3 channel 3kw sound to light £31-50
D)40L as 30L plus built in microphone £41-95
DIMAMATIC | kW adjustable speed

auto dimmer 5-00
Carlsboro Reverboration Unit £44-00
SCENE STROBE £19:00. ROAD STROBE
£25-00. SUPER STROBE £45.

Disco anti-feedback microphone £11-95

The Texan Stereo Systems include the
high quality Texan Stereo amphﬁer
assembled and ready to use. A pair of

Colt 150 watt liquid wheel projector £22-50 Type 200 20 watt Speaker-Tweeter
150 watt QI liquid wheel projector £50-00 systems size 21”7 x 12" x 10” and a choice
150 watt QI cassette wheel projector £50-00 of Garrard players built into a plinth
Spare EHects and liquid cassettes large with cover with Goldring G800
range of patterns £6:00 magnetic cartridge. System 25 uses
6 inch Liquid wheels £5-00 Garrard SP25 Mk 1!l and system 76 the

Garrard AP76 de luxe turntable. All
necessary leads are supplied,

System 25 (list approx. £109) £79-50
System 76 (list approx. £117) £89-50
(plus 10% VAT and plus £1:45 carr/
packing)

Mini spot bank fitted 3 lamps €12-95
Auto Trilite {mini with flashers)
Bubblemaster with 1 gall. liquid
Mixer s{Mics/Speakers/Lighting
U.K.'s largest range of Disco Lighting.
FREE STOCK LIST REF. No. 18 ON
REQUEST,

AKG / RESLO / D) / CARLSBRO / EAGLE
MICS.,, STANDS, MIXERS, CABINETS.

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.

ALL POST PAID LESS THAN } REC. PRICES COMPLETE
WITH LIBRARY CASES

3 f 6 for 10 for 25 for
C60  £1-00 £1-80 £2-80 £6-75
C90 £1-33 £2-57 £4-20 £10-25
C 120 £1-62 £3-15 £5-00 £12-25

Quantity and trade enquiries, invited

LEARN A LANGUAGE—complete with phrase
book. German — French — Spanish —
Italian £1-36 per course. £5 for any 4.

CHASSIS AND COMPLETE SPEAKER
SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM-
PONENTS,

Barclaycard/Access, call, write or
phone, your order Ol 402 4736
EASY TERMS FOR CALLERS

NEW SINCLAIR PROJECT 80
Stereo PreAmplifier £11-95
6

Audio Filter Unit £6-95

Z40 15 Watt Amplifier £5-45

Z60 25 Watt Amplifier £6-95

PZS Mod. for | on 2 Z40 £4-98

PZ6 Mod. (5 Tab) | on 2 Z40 £7-98

PZ8 Mod. (S Tab) | on 2 Z60 £7-98

TRANSFORMER FOR PZ8 £2-95

= i NEW FM TUNE £11-95

All prices carr. paid (UK) (VAT EXTRA) STEREO DECODER £7-45

Barclaycard/Access call, write or phone your

All ite t id.
order 01-723-6963—easy terms for callers, R

Best price on request.

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS
EMI 13" x 8"—full range speakers
(post 20p each or 30p pair)

*{50TC—8 ohms Twin Cone 10 wartt
£2-20 each or £4-00 pair..
*450 10 watt C/o Twin Tweeters 3, 8 or
1S ohms £3-50 each or £6-90 pair,
EW 15 watt 8 ohms C/o Tweeter £4:30
each or £7-90 pair.
350 20 watt C/o Tweeters 8 or 15 ohms
£7-50 each or £14-20 pair.
* Polished wood cabinet £4-60 post 35p.

8 ohms full range (post 20p)
FR4 4”

5 wartt £4-00
FR65 64" 10 watt £5-50
FR! 8” 15 w:" £7:60
FR23 9 x 6” 15 w: £6:00
BASS & MID RANGE-—8 ohms (polt 20p)

AAL2 5" 15 watt £3-20
8110 5*" 15 wart £5-60
8200 8” 15 wa" £6-45
B139/2 137 x 8”7 30 wi £10:25
TWEETERS AND CROSSOVERS (polt 20p)

K2006 10 watt 8 or IS ohms £1:90
FHTé 1S watt 8 ohms £3-20
K2011 30 watt 8 ohms £3:75
T27 KEF £4:25
Axcent 100 30 watt 8 ohms £4-90
K4009 IkaISka Clo £2-00
SN7S 3kHz var. C/o £1-75
SPEAKER KITS (c:rr etc, 35p)

20-2 8" 30 watt £10-00 each
20-3 8" 40 watt £15-00 each
LINTON 2 20 wartt £15-95 pair
GLENDALE 3 30 watt £28-95 pair
DOVEDALE 3 50 watt £42-00 pair
KEF KK2 £20-40 each
KEF KK3 £32:00 each

BUILD YOURSELF A POCKET CALCULATOR

A compledxe kl‘(“ packagedzm a polystyrene con-
tainer and taking about hours to assemble—

thats the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronic components pack. RIS
Size 44" long x 2” wide x +}” deep. S
Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs. Tangents. Sines etc.

£24'9

+ VAT.

[c 1 = I wi
2000

Also avaiieie (30200 Feig

ready to use. + VAT.

Henrvy's e,

EDGWARE ROAD, W2

10% VAT to be added to all orders. Prices and descriptions correct at time of press. & OE
Like a permanent job at Henry’s?! Experienced and trainee salesmen required. Tel, OI 402 B79I

404-406 Electronic Components and Equipment01-4028381| Ope
354-356 High Fidelity and Tape Equipm
309 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
Allmail to 303 Edgware Road. London W2 1BW

See pages 818—820
of this magazine

t01-4025854/4736| 9am=6pm

6 days a week
All stores
open allday
Saturday



LEFT CHANNEL : AAA~ » Output to tape

R
Mag PU N —__ﬂgk——__rfrd_errck_et—__—_—______—_——_
< — — ==
R1 N
| :
| Bass
Tane head A | R17 VR3 R18
ape hea 22k 250k 22k
h | ' @ ? Balance \-
VR1
. PU R2 1 I > 10k C9
< - ! — S+ 0-015,F ) CO15,F
|
C12 10pF
[ + N\
s -
TVR2 © ©
10k
s Volume
J C10 VR4 Ci13
R8 cs RIS 5 0-0033pF T‘°°" 0-0033pF
6805 100pF 560 reble
Tape L X

Tuner and IF board 3...VR1,VR2 VR3 and VR4 are s

l mounted on front panel switch
20
Jo
1] St
O,
—_

4. .R1,R3 and R4 are mounted on S1
Tuner and IF board

1
recorder 25 2 . o
Pre-amp board
lo N T (14)
Ste ’
D Notes:
© ® 1...R7 select-on-test (see text)
° | 3 A .R7 select-on-test (see tex .
\%}—/ 2...RN see components list Al

5...R2,R5 and R16 are mounted
at input sockets

6...0n right channel $S1a,51b and S2a
are replaced by Sic.S$1d and S2b
respectively. *

Fig. 1: Circull of pre-amplifier including input selector
swilching. Conlacls Sfe and S1f conlro/ the power
supplles lo the FM and AM tuner heads.




