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I.C. POWER AMPLIFIER
DARKROOM EXPOSURE VIETER



FOR ILLUSTRATED UNITS
ONLY
£39-59

Carr. £1-00
Or deposit 2895
and 9 monthly
payments £4-22
(Total 244-93).

R.S.C. AS5
LOUDSPEAKERS

GARRARD 2028

Indlvidusl Rec. Retall Prices .
LINEAR 506 6 + 5 Watt Amplifler . i
GARRARD 2025 Autochanger + K840A Cartridge ..
Teak Veneer Plinth with Transparent Plastic Cover £6-10
Pair A5 LOUDSPEAKERS (Inc 8” x 67 10,000 Gauss) #11-50
TOTAL 248-68

Y CTH A1 R.S.C.STEREO PACKAGE OFFERS

SEND S.A.E. FOR
FREE COLOUR
BROCHURE

HIGH FIDELITY UNITS

PACKAGE
£99-95 &%

PRICE

FOR ILLUSTRATED UNITS

Or deposlt £15-00 and
12 monthly payments £8-00
(Total £111-00)
Individual Rec. Retail Prices:
GOLDRING GL79
Transcription

SAVE £31:60

MONARCH
SPEAKERS

GOLDRING
GL72

Turntable + P.U. £31-39
GOLDRING G800
Magnetic Cartridge £18-81

DE-LUXE PLINTH
with Roll-over Cover £10-50
Pair R.8.C. MONARCH
LOUDSPEAKERS £88-70
R.8.C. SUPER 30
Mk III AMPLIFIER £388:78
TOTAL £131-85

‘SUPER 30’ AMP

FANE < MODE ONE’ HIGH FIDELITY SPEAKER KIT

Incorporating a model 803 8” 13,000 Gauss Bass Speaker
with ultra low resonance. P.V.C. surround cone.
Printed circuit cross-over assembly with ferrite
cored coils. Model 303 Pressure Tweeter, Acoustic
damping g\atcnal Scrgews, Panels etc.,, and in-
structive diagrams, Frequency . post

Response 25 Hz-2 KHz. £9 95 free

Impedance 8 15 ohms Or De . £2125 & 9 mthly
Py £1 (Tot £1125

G66 Mkl 6+6 WATT high quality STEREO AMPLIFI

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

COMPLETE EIT OF PARTS IKULUDING

FULLY WIRED PRINTED IRCUIT and

COMPREBE&BIVE WIRING DIAGRAMS & INBTBUG}'IO\B £| l 50 Carr
Or FACTORY BUILT IN TEAE VENEERED CABI

as {llustrated 814-99 or dep. £2-20 and 9 monthly pnymenu £1-70 (Tota} !17 50)

HIGH FIDELITY LOUDSPEAKER UNITS g

Cabinets latest styls Satin Teak veneer. Aconstically lined or filled
acoustic damping, Ported where appropriate, Credit terms avaliable.
DORCHESTER (Illustrated) 8ize 16 X 11 X 9In. appr. Range 46-15,000 h
c.p.s. Rating 8-10 watts. Fitted High flux 13 X 8in. £9.45 k

Dual Cone speaker. Imp. 3 or 15 ohmas. Carr. 40p.

MONARCH B8ize 19x 10X 9!n. approx. Rating 10 watts. Inc. 13X 8in. speaker with
highly flexible P.V.C. cone surround, long throw volce coll and 10,000 line magnet.
High flux preasure tweeter. Handsome design cabinet. Range 35-20,000 c.p.s. lmp.
8 ohms. Gives smooth realistic sound output.

8ee ‘package oflers’ for illnstration. Carr. 50p

HI-FI SPEAKER ENCLOSURES MODERN DESIGN
Teak veneer finish. Acoustically lined. Slzes approx. Carr. 35p. per enc.
JE8 Size 16 x 11 x 9in. SE8 For optimum perform-
Pressurised. Gives pleasing ance with any 8in.
results with any £5,35 Hi-Fi spkr. Size 22 £6 47 .
8in. Hi-Fi speaker. 5 X 9in.

SE12 For excellent 4
performance with 12in.

SE10 For outstanding results

wnll(h s‘1011'1241-11-¥7| Hl Fl speaker and tweetcr
spkr. Size x 15 .
X 10in. P'td. £6 74 25 x 16 x 10%in. 7 87

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high efficiency ceramic magnets.
Plasticised Cone surround. “D'* indlcates Tweeter Cone providing
extended frequency range up to 15,000 c.p.s. Impedance 3 or
8-16 ohms. PLEASE STATE CHOICE.

Exceptional performance at low cost.
HPFS08T 8" 10W £2:88 HFI20D 12° 15W 2499
HF102D 10° 10W #£38-40 HF1g8 12 16W 8575
HF120 1g- 16W #4:50 HF126D 12° 15W 4635

" FANE 807T HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unit for excellent sound quality, in suitable
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice
coll to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 25 Hz to
16 KHz. Gauss 10,000. Impedance 3 or 8-16 3. .
PLEASE S8TATE IMPEDANCE WHEN ORDERING

MODEL 803T 8” 15w. with parasitic Tweeter. ‘4,95
Response 25 Hz to 156 KHz. Gauss 13,000 Imp 3 or 8-15.

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BMI. An all-dry battery ellminator. 8ize 5 X4} x3in.
A approx. Completely replaces batteries supplying 1-56v and 90v,
@l to battery radio where A.C. mains 200/260v. 50c/s is availabls.
COMPLETE KIT ASSEMBLED READY ‘3.75

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth

£5-95 G-
£6 95 Carr.

35p

/’\c@

f response and extended frequency range

___ ensure surprisingly realistic reproduction.
g, OR SENIOR 15 WATT INCLUDING
HF126 15,000 LINE SPEAKER

d

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

£00-250v, AC mains opersted. Frequency Response 30-20,000 c.p.s. | ~ )
—~2dB. Harmonjc Diatortion 0-39, at 1,000 c.p.s. Separate Bass and @9 a
Treble 'lift and cut’ controls. 3 input sockets for Mike, Gram, Radio -

or Tape. Input selector switch. Output for 3-15 ohm spkrs. Max. sensltivity SmV

Output rating I.LH.F.M. Fully enclosed enamelled case, 9} X 28X 56}in. Attractive
brushed silver finish facia plate 10} x 3}in. and matching knoba.

Complste kit of parts with tull wiring diagrams and jnstructions. £7 75

OR FACTORY BUILT WITH 12 MONTHS’ GUARANTEE £]0-95 4op.

NOW IN STOCK!
FANE ‘CRESCENDO’ SUPER EFFICIENT
GROUP/DISCO LOUDSPEAKERS

Send S.A.E. for leaflet on this range of extraordinarily efficient units
including the very latest BASS C'RESCENDO ‘12’ 100 Watts.

WirH piacnAm £3°25  FoR USE FULL DISCOUNT to G Trade C s. CARR. FREE.
R s c TRANSFORMERS L F CHOKES & REC"FI ERS FULLY QUARARTEED. Impregnated and Interleaved where necessary. SELENIUM
Primaries 200-250v. 50c/s. Scresned RECTIFIERS
MIDGET CLAMPED TYPE 2} x 2§ X 2}1n. TOP SHROUDED DROP-THRO' TYPE CHARGER TRANSFORMERS 0-9-16v. 13a. 88p; F. W. (Bridged)
250v., 60MA, 6-37. 28 ... ountinaann.. . 99p | 250.0-260v. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. 81-85 | 2a. £1-10; 3a.£1-25; 5a.21-45; 62.81:65; 8a2.£2:00 | Al 6/12v. D.C.
250-0-260v., 60mA 6-3v 28 ............ £1-05 | 260-0-260v. 100mA, 8:3v. 358, .......... £1-55 | AUTO (Step UP/step DOWN) TRANSFORMERS | output. Max. A.C.
260-0-260v. 100mA, 6-3v. 2a., 6-3v. 1a. .. £1.60 | 0-110/120v. 200-230-250v. 50-80 watta £1-10, Input 18v.
FULLY SEROUDED UPRIGHT MOUN’HNG 350.0-350v. 80mA, 6-3v. 2a., 0-5-6-3v. 2a. $1-85 | 160 watts, 81-90 250 watts £2-75; 500 watts £575 1a, 25p. 2a, 35p.
250-0-250v. 60mA, 6-3v. 2a., 0-6-6 $1-40 | 260-0-260v. 100mA, 8-3v. 4a., 0-5-8-3v. 3a. £2.20 | QUTPUT TRANSFORMERS 3a, §0p. 4a, 85p.
250-0-250v. 100mA, 6-3v, da., 0-5- a 37. 3a. £.20 | 300-0-300v. lOOmA e 3v. 4., 0-5-6.3v. 3a. £2-20 | Btandard Pentode 5.000  or 7,000 0 to 30 50p 6a, 80n.
800-0-300v. 100mA, 6-3v. - 3a. £2-20 | 300-0-300v. 1 6:3v. 4a., c.t. 6-3v. la. Push-Pull 8 watts EL84to 3 Qor 16 £3.. 83p SMOOTEING
300-0-300v. 130mA, 6-3v. 4a. c.t.. 6-3v. 1a. SBuitable 1°r Mulh-rd 510 Amplifier.. ... 42:60 | Pysh-Pull 10 watta 6V6, ECL86 to 3,5, 8 or CHOKES
For Muilard 510 Amplifier ............ £2.65 { 350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. 22.20 L3 e T S, £1-37 | (o004, 7-10H, 250
3560-0-350v. 100mA, 6-3v, g 360-0.350v. 150mA, 6:3v. 4a., 0-5-6-3v. 3a. 82-60 | Push-Pull EL84 to 3 or 16 (2 1012 watts.. £1-38 Q 70p:  100mA,
360-0-350v. 160mA, 6-3v. Push-Pull Ultra Linear for Mullard 510, etc. £2-20 100, 200 © 80p:
426-0-426v. 200mA, 6-3v. 4 FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound B0ma, 10H, 360 G
425 o 426v. 200mA, 6 -3v. Types 6-3v. 1-5a. 49p; 6-3v. 2a. 84p; 6-3v. 3a. 76p; 6L6, KT66, etc., for3or16 Q0 ........ 1-99 50p: '60mA, 10H.
.................. 6-3v. 6a. £180; 12v. Ia. 85p; 12v. 3a. or 24v. § Push-Pull 20 watt high quality sectionally 100 0 25p A .
450 0-456. 250mA, 6-3v. 4a., c.t., bv. 3a. £5-50 | 1-5a 21-85:0-9-18v 1}a £1-10; 0-12-25-42v 2a21-76.. wound EL34, 6L6, K1'66 etc. to 3or 15 £3-30

R.S.C. Mkill SUPER 30 HIGH

* Push Button Selector Switching For
Jack Socket for Headphones
Neon Indicator

Satin Silver Finish Metal Fascia

Solid State Circuitry

N CE

LR R R

wenty Silicon Transistors into 8%. Fre- (less cabinet).
\\‘ Four Diodes, Four Rectifiers quency Response Carr. 65p.
7 Hz to 70 KHz Cabinet if req. £5
+ 14 dB. extra,

Send S.A.E. for
\ full descriptive leaflet.
,C. STEREO FM TUNER.
\ally matches £44.98

\ 30 Mk III

BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by leading manufacturers

Ceramic Pick-Ups
repardless of Price.
OQutput (per chan-
nel) 15 watts RMS

FACTORY BUILT UNIT INC.
CABINET with 12 months’ guar-
antee. Or Dep. £7 and 9 monthly
payments £3-99 (Total £42:91).

FIDELITY STEREO AMPLIFIER

Magnetic or

COMPLETE KIT

£38:75

‘YORK® HIGH-FIDELITY 3 SPEAKER SYSTEM

% Moderate size only 25 x 14 x 10in.
approx.
% Response 30-20,000 c.p.s.
Impedance 15 ohms
% Performance comparable with
units costing coasiderably more

Consists of (1) 12in. 15 watt Bass

COMPLETE KIT

£23

Carr. 65p

unit with cast chassis, Roll rubber cone surround
for ultra low resonance, and ceramic magnet.

(2) 3-way quarter section series Cross-over system.

(3) 8xSin.

high flux middle range spcaker.

(4) High efficiency twecter. (5) Appropriate quantity acoustic
damping material. (6) Handsome Tcak vencered cabinet.

(7) Circuit and full instructions. Terms: Decp.

4.60 and

9 monthly payments £2-47 (Total £26-83).

N\

A




@@ GROUP/DISGO UNITS iz (259 oneorr
ON

OF
E

e I WATT (=X © mrcmnc DYNAMIC :’f"ﬁ‘i""""‘bf"" ; Reuosacaiod
= tarota d Sonoto

AMPLIFIER SPEAKER ) Ke  Gaaied ‘Acos Cartridses with diamond sty

to headphones) Separate Vol. controls for esch

(d) PAIR SOWATT SPEAKERS tarotable. "Alvo  MONITORING

H FACILITIES, plus Treble and Bass

(B:Iaagil;nl}cxmc covered Controls. Separate input tor ‘mike’

SizeABprox . with vol. control switch. Black
Y ls‘!, V8 Rexine corered Csbinet with lid.

see jilus. on left
(a)(b)(c)&(d) Carr. £125 0 C;rr. 2125 5
Terms on Amps. Speakers and Head- 9 Dep. £13:25 and
phone/Mike. Deposit £15 and 18 ¢ mthly pymis £6:88
monthly payments of £4-00 (Total (TOt!276:17) or Dep. $15 and 18

£87-00). mthly payments £3-62 (Total £80-18).

HEADPHONES
MICROPHONE TWIN TURNTABLE FANE UI.TRA HIGH PUWER LounspEAKERs
WITH PRE-AMP All power ratinge are R.M.S. contlnuous. 2 YEARS' GUARANTER

l‘llkh flux ceramic magnets. ALL. CARRIAGE FREE.
POP’ 100 ‘POP’ 60 | ‘POP’ 50
18”7 100 Watt 15” 60 Watt | 12” 50 Wart

R.S.C. COLUMN SPEAKERS  !DEAL FOR VOCALISTS

All types 15 Ohnis covered in Rexine and Vynair AND PUBLIC ADDRESS
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

TYPE C312 3040 WATTS Fitted two TYPE C412S S0 WATTS Blisy B | A%00causs | 13,000 £auss
exceptionally eiticient, low feedback howl char- Fitted four 127 11,000 llne 15 watt l £ ‘ 0'90
acteristic hich flux 137 x 87 20 watt £ l 9.95 speakers: Overall size approx. 66 X 14 X 9in £22 95 | £ I 2-90 | Dep 22 and ®
apcakers. Terms: Dep.£3 and 9 Ternis: Dep. £4 and 9 monthly pay- £3| Dep: 26 and 9 Dep. 23.30 and 9 monthly pay-
1'thly payments £2-22 (Total £22-98) Carr. 50p. menta £3-37 (Total £34-33) Carr. 73p mthly payments monthly payments. ments  $1.20
TYPE C4100 100 WATTS inc. four 12° 50 watt speskera for conserva-  £OL 22-20 (Total £25-80) | £1-30 (Total 218). (Total £12.80)
tive rating. Fxtra heavy construction. 8ize approx. 58 x 16X 10° Acoustlcally PAIR BUITABLB
Olled) ar piressurised. Terma: Dep. 211 and 12 mthly. pyts. 518 (Total £73.16). __ Carr. £1 FOR BASS GUITAR, ELECT. ORGAN, ETC. | "y1,1, pirRPOBES

R.S.C. A0 30 WATT ULTRA LINEAR | FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT

Highly sensitive. Push-Pull high
HI-FI AMPLIFIER oufpnl. Hum level ~70dB. Response | Dual Cone 15 Q (for uses 4 or Dep. £1-25 and 9
+3dB 30-20,000 ¢fs. All high grade components. Valves EF86 | other than Bass Guitar or mthly payments 7#p

EFei, ECCE3, EL34, EL34, G234. Beparate Basms snd Treble | Electronic Organ). Carr. free (Total £8-00).
Controls. Bensitivity 36 millivolts. For High Inped. miero-
phones. For Clubs, Schools, Theatres, Dance Halls, Outdoor Func-
tions, ete. For Electronie Organ, Gulur. Slrinz Bass, ctc. Gram,

Rad " k 1
a0 or Tape. Two separate inputa with vol. controls permit such as “mike** and £]9 75 FAL PHASE 50 ME.IIf AMPLIFIER 43405 PACKAGE PRICE

Pick-up etc. for mixing purposes, 200-250v. 50 ¢/s A.C. mnains. For 3 and 15 ohwmn
speakera. Twin-handled pertorated eover £1-90. 12 MONTHS' GUARANTEE. Carr. 65p PR. FANE POP 26/2 25W L/SPEAKERS £13:50 £ 4 5

5 i 5. for leaflet. Terms: Deposit £6.50 and 9 monthly -
TERMS: Deposit £4 and 9 monthly pavments of 22-10 (Total £22-60). Bend 8.A.E. for leafle payments of 8492 (Total 850.78) 4845

LINEAR T40/60D 50W GROUP/DISCO AMPI.IFlER TAL PEASE 80 MEUL AMPLIVIER 33093 PACKAGE PRICE

urr
% FULL MONITORING FACILITIES Terms: Deposit $10 and 9 monthly —_— £5
: 'lrnd’hl’du;l “.l“ ;lmd {re(bl‘e contm:‘n payments of £5-37 (Total £58.33) 266-75
win jJack output sockets for speakers

* Input aockets for medium or high impedance ;AAL PlgASE“SO ME.IR AMiPLlFlER £84.95 PACKAGE PRICE

Microphones or Guitar P.Us and Crystal or IR L12/25 25W L/8 in cabinets 223.90 £56 earr.

Ceramle Gram. P.Us Terms: Deposit 810 and $ monthly 59756 2125
% Frequency response 30-20,000 Hz. payments of $5-88 (Total £62-92)
¥ Output overload protection plus double fusing . Simulated black F.A.L. PHASE 100 AMPLIFIER 261.95 PACKAGE PRICE
FRONT PANEL (Jack Inputs) £49'5[] 1[“"‘ rexine, plastic bonded | 4 FANE POP 50 L/SPEAKERS £43-60 carr.
Gram, Gram, Microphone/Gultar P.U; plus monitoring L3 metal case. Terma: Deposit £15:85 and 9 monthly . £99 95
p%c;;tnow o OrdDeposlt §7~60 ALSO STOCKED payments of $10-73 (Tots! $112-52) 210565
Cf Vol (1) (2) (3) snd (4). Bass, Treble, and 9 monthly
Master Vol., Monitor 8clectlon Bwitch Gram (1) or (2), payments £5-37 LINEAR HIGH QUALITY LOUDSPEAKER UNITS N, -

Mains 8witch (Total £5583) T80/100D £69-75
FAL PHASE 50 Mk.IlII AMPLIFIER 50 WATT.

Bolid state. 4 Separately controlled inputs Plus master vol.
control. Ini. Baey and Treble Controls. Protective cireuit to
guard againat damnage from aceidental ahorts. Qutput for
Bpeaker/s 3 to 30 ohmus. Bize 177 x 77 x 7§°. 200-250v. A.C.
mafns. Qutput 50 watts musle rating. 5

Or deposit £7-:25 & 9 monthly pay- £34 95 Carr.
mentx £3-55. Total 239 20. 76p.

ALL TWO TONE REXINE AND VYNAIR FINISH
L125 50 WATT Fitted pair of 12”7 50 N
watt high flux spcakers for conservative £34 50
rating. Impedance 8-15 ohms. Carr. £1-50
Or deposit £5-50 and § monthiy pavts. of £3-70. Total £38-80
L12/20 12”7 20-25 WATT | L1313” x 8" 10 Watt ]
13,000 lines - 10,000 lincs 3 or 15 .
15 ohms. ohms. State imped-
Carr. 50p. ance required. Carr 40p
RSC PHANTOM ‘50’ ILABLE O
u Combined 50w Amplifier and 12in. Lond- | CREDIT TERMS AVAILABLE ON PURCHASES OVER
spesker. For Lead Gultar, mie., Gram, n..?uo Tlpcp(\ot for use with Bass | £8 (Kits Excepted) INTEREST CHARGES REFUNDED

instruments). Inc. 3 Inputs and 2 vol. controls plus Trehle, Bass and Presence. | ON CREDIT SALES Settled in 3 months
Output Jack for additional 15 ohin Speaker. Attractively flulshed in black with

:l!h'cr-nnl‘.;:al :3‘;‘8:‘9‘;“‘1 t‘;m‘;mingsimc?mmct size. Fitted carrying handle. v.A.T!
vayients 26 (Tota 26285 Care. 6150 ONLY £855°98 | PRICES QUOTED—INCREASE FROM APRIL Ist.
R.S.C. B h 5-d k
RSC BASS- REGENT NOW FOUR NEW BRANCHES Open all day Saturday

NOTTINGHAM '9/19A MARKET BRADFORD 10 North Parade (Closed Wed.). Tel 25349
STREET | BLACKPOOL (Agent) O & C Electronics
227 Church Street

SUNDERLAND s MARKET SQUARE | BIRMINGHAM 30121 Groat Wostero Areader "

STOCKPORT © LT, e anic | BEREY RS omanonha e oot Coves weo
el.
COVENTRY 7 sHELTON sOUARE | DARLINGTON

19 Northgate’(Closed Wad) Tel 68043
NEW LARGER PREMISES AT HULL, EDINBURGH
101 Lothian Rd. (Closed Wed.). Tel. 220 9501

50 WATT AMPLIFIER

A powcrful high quality all-purpose unit

for lead. rhythim, bnss gultar, vocalists,

Rram. radio, tape. Peak Output ratiug.

Loudspeaker unft cither horizontal or

vertical mounting.

“% Two ecxtra heavy duty 12in. 80w
Loudspeakers.

v Four Jack inputs and two Volume

Controls for instant use of up to four

pick-ups or ““mik Bass and Treble

controls. Seni S.ALE. for leaflet 3
Credit Terms: Deposit £18 & 9 £65 Ak DARLINGTON & NEWCASTLE §ee, | GLASGOW 326 Argyle St. (Closed TUeS) 1 senetse
:"‘]‘:.;;ll§71p-;g.n)mm of (lgr?g-_' HULL 7 Whitefriargate Tel. 20505
LEICESTER 32 High Streot (Closed Thurs.). Tel. 56420
RSC GP30 HI-FI LEEDS 5-7 County (Mecca) Arcade, Briggate
i (Closed Wed.). Tel. 28252
AMPLIFIER Lg/znopom 73 Oale s;l (Closed Wecd ). T.1|’h236 3)573
i LONDON 238 Edgware Road, W.2. (Closed Thurs.
For Guitar, Vocal or HI.FI CENTRES LTD, ° Tel. 723 1629
Instrumental Gronu;’;: " MAIL ORDERS & EXPORT ENQUIRIES TO:— MANCHESTER 60A Oldham Street, (Clo%ecf gvagd 7)n
A 4 input. 2 vol. control - AUDI USE, ANE, , 13,
30 watl unlt with Separate Bass | Tolsbadi o5 ey YER LAKE, LEEDS, 13. | MIDDLESBROUGH 106 Newport Rd. (Closed Wed ).
and Teeble controls = Current | TERMS 0.W.0. or C.0.D. No C.0.D. uader 21, | NEWCASTLE UPON TYNE o4

valves. Peak output rating. ¥ TRA 24 Newgate Shopping Centre (Closed Wed.). Tel.2146%
Strong Rexine covered cabinet with | QIus 35 OB AS QUOTRD . oo AL oubsinan | NOTTINGHAM 19/19A Harket Street (Clodod Thure ).

handles. Attractive black{silver P.V.C. fascia. Ncon Indicator. ol : 48068
For 200250, A.C. maina. For 3 or 15 o S.A.E. PLEASE WITH ENQUIRIES. SHEFFIELD 13 Exchange Street (Castlo Marke® Bids.)
speakern. Send B.A.E. for leatlet. Termn: . Carr. | SUPPLIERS TO GOVY. DEPTS. H.M. FORCES. Closed Thurs.). Tel. 2071/
Deponit £4-40 and 9 monthly payments of 65p | EDUCATION AUTHORITIES & HOSPITALS.Ete. | STOCKPORT $ Little Underbank. Tel: 480-0777.
£2 45 (Total £26-45). MAIL ORDERS MUST NOT BE SENT TO 8HOPS | SUNDERLAND 5 Market Sq. (Closed Wed.) Tel. 7
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'
BROADGAST §
WITH 3 in 1 AC/DC POWER SUPPLY SYSTEM
'MAIKS/BATTERY plus BUILT.IK BATTERY BOOSTER

Would you spend
an hour aday

-

hved!

to earn more money
in Electronics-
Television-Radio?

QUR RIS, £10-50

Nu less than 3 VHP BANDS. Picks
np Aircealt Transmissions, Pop Pirates.
Tazis, Ambulances. Local Radio, Continental

and all BBC. VHF Stations plus fascinating

Public Service Transmissions we are not allowed to mention:
Even TV sound in certain areas. PLUS A SPECIAL
HECK WEATHER-BAND. Frequency ranges: MW40-1600 KHZ, FMB88-
ICATOR|  [owMEiZ. Arband 108-143 MHZ, VHE 145-175MUZ. U3 setui-
. I tors-—-12 transistors, 11 dlodes aml thernustors. Automatic frequency
control. 317 telescople aerial. Runs off mains AC 230/250 volts or off 4 Ull

114 M ies, - e-ch: bl jckel alkall cefl. Fini<hed in strong leather
If you're willing to give up one hour or more a day e ave with eacteing Wandle, Appro- .-ffel lm,-" N ";d:-":";:x'}'-'. “éi'z';:?
2 : : : § ial magneti -piece | istening, dry batteries b
we can help you get into the lucrative growth industries of e e R e

electronics, television, radio.
And if you’re already in, we can help you get on!
With our know-how and our wide experience in teach-
ing, plus your determination to study, we can turn your
interest into the technical knowledge you need for success.
Once you’ve got the qualifications you need, you’ll be in a
good position to take full advantage of the opportunities

Tune into the world with this amazinz world
radio. A trulv exceptional unlt in performance
lovks—leatheretle with stajnless steel trim.
ohe goond anywhere. Use elther ax a portabide
with standanl batteries or plug it
directly into 40 volt domestic
Ains supp 14 Transistors: 9 diodes:

1 thermistor, Internal ferrite rod
antenna  plus  telescopic  aerial.
Neparate tane, volume and tuniog
controls with push-button =clectors
for the 8 WAVEBANDS. Com-
plete with earphonc (or percanal

QuR. _ £28-95)

+50p P. & P

which exist today in all fields of electronics - in television : : = oo el "‘"“'553'.‘.‘1'.';}‘,;%:!:
/ 5 5 3 A ~ ) i Moex, Mes.

(colour and black/white) and in radio. (We teach you the — , FM/VEE woioslice Aleeratt 101 IMEH.
3 5 5 - 135-174Mc«. Fully

theory and practice of valve and transistor portable cir- = D A s AT, ULy
cuits while you build your own § valve receiver, transistor N ke Minisiry of Post & Teletummications has pointed oul that o
. . ticence (nof yenerally wrailable to the public) it reguired for reception of irans-

portable and high grade test instruments). wissions by Fire Rrigude, Aircraft. Skipping, efe.
. . 37! WARE .

With ICS you study at home - at your own pace, when ONIC SOUND [3i7,1"y’. &%1,%2323“309@.“0':13
you choose, in the time yow've got available. Your 1CS AUDIO LTD, [un sl Mondar to sauri

tutors will give you all the help and encouragement you
need to pass any cxams you want to take.
Don’t waste another day. Take your first step now

s e st st |- Gfepeo radio from
ICSsooone || yourexisting funer.

Tick or state subject of interest and post to: CAUTION - A complete set of parts
International Correspondence Schools, Dept. 232E. LAs‘:)éU;%:LST: 17%':: from Jermyn tobuild a stereo
Intertext House, Stewarts Road, London SW8 4UJ. : : a eeﬁtw:rrrzoc’sttjlsgt?r?gr\‘l'gltl ng;
ertyour existi u
Cam™—an] f i :
or stereo reception whilst
o (1= 5

maintaining a high standard

of reproduction.

The distortion is very low
(%pically 0.3% at 560 mV
RMS composite input signal)

with40dB channel separa-
° The stereo switching is

Subject of interest

_‘J Socicty of Engineers Graduateship (Electrical Engincering)

M C & G Telecommunications Technicians Certificates
] C & G Electrical Installation Work

~

'} €& G Certificate in Technical Communication Techniques

[

o 98882 2 automatic and thereis a light
] MPT General Certiticate in Radio Telegraphy g€ 2 < 2 emitting diode which acts as
[ ] Audio, Radio & TV Engincering & Servicing 60000000 a stereo beacon.

The kit requires no coil
and there are no alignment
—— problems.
Fitting. The module requires a 10-16 volt power supply which can
nor mally be .2pped off the existing tuner. The signal input is taken
off Fefore the de-emphasis circuit which in practice means discon-
nectingcne, or at the most, twocapacitors. Any radio engineer will be
able to spot these capacitors, but if you're really stuck send the cir-
cuit with a SAE to us and one of our engineers will indicate the output
point. (This is the full extent of ourinvolvement,no hardware please).
Of course. if you have a modern mono tuner with a multiplex out-
put our module simply plugs in.
The outputs §o via a screened twin cable to the tuner inputs of
your stereo amplifier.
And the cost? £4.90 for the Kit with 100% tested integrated circuit.
Also available assembled and aligned. checked and ready for use

1 Electronic Engincering, Maintenance, Engincering
systems, Instrumentation & Control systems

"] Computer Engineering and Technology

Electrical Enginecring, Installations, Contracting, Appliances
Self-build radio courses

Name

Address

To jermyn Industries  Please rush me [J Kit(s), [J made up Stereo decoders.
| 74 Vestry Estate | enclose cheque/postal order for £
Sevenoaks Name ‘

K
| Kene Address |

Qccupation Age

w sAccredited by the Council for the Accreditation of Cotrespondence Colleges ® -l




There are 195
other good reasons for buymg
AMTRON electronic kits

Apart from the five items Power supplies, preamplifiers, Only 1st class fully
Shown above, there are another amplifiers, L.F.instruments, guaranteed components are used
195 kits to choose from in the accessories for musical —solder is included with every
« vast AMTRON range of elec- instruments, amateur and kit.
tronic kits: radio control transmitters and Prices range from £1.10 to
A few examples of equipment  receivers, battery chargers, £80 and each kit is sold in
you can construct from electronic car accessories, protective blister pack containing
AMTRON kits are: psychedelic lighting equipment,  complete instructions.

measuring instruments, tuners,
receivers, |.C.digital equipment.

Should you experience any difficulty in obtaining
AMTRON Kits please contact us direct.
PLEASE SEND FOR BROCHURE

A IRop

UTES

TRADE & EDUCATION ENQUIRIES WELCOME
AMTRON U.K. 4 8& 7 CASTLE STREET HASTINGS SUSSEX TELEPHONE HASTINGS 2875




TOP QUALITY — LOW COST

SOLID STATE
R.F. PRESELECTOR

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which it now supercedes,

It employs Silicon **N'" Channel FET (Field Effect Transistor) front end,
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range |5 to 35 MHz, providing a considerable
increase in gain up to an overall average of 30 dB, with improved image
rejection and noise ratio,

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery), 12
months Guarantee , . . £8-90 Carriage 30p.

MULTIBAND—6

SOLID STATE
SHORT WAVE RECEIVER KIT

Al transistor T.R.F. Recerver tunes 550 KHz to 30 MHz (540 to 10 me(res)
:omple(e coverage—no gaps, Medium Trawlers—S$

All Six A Bands 160-10 metr | | Broad
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.
Hi-Gain FET Regen Det. IAFIAF Module giving full loudspeaker output to
any external 2/3 ohm speaker. Receives AM/CW/SSB.

Separate Electrical Bandspread, Calibrated Main Tuning.

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge
required, simple to build, printed circuit and Pictorial Instruction Manual,
fully detailed step by step.

Complete Kit with 4 Coils (less standard PP6 battery). £13-20 Carriage 35p.
Stamp brings illutrated leaflets,

ON THE DESIGN STAFF—
G3ISZM G3IRE

CODA

AN YALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

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 540 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 CW/SSB
signals. Separate output for Tape recorder.

Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.
Complete ready built £27-50, Carriage 70p.

SEND FOR YOURS TODAY!
NOTE: These CODAR Receivers meet the B.R.E.M.A. specification
for Communication Receivers and are FREE of Purchase Tax. Some
portable receivers being advertised as Communication Receivers do
not meet these requirements.

® TELECOMMUNICATIONS AND ELECTRONIC
EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS
GOVERNMENTS

BNIS - 8TZ

Tel. 090-63-61901

1

ELECTROKIT

SCORPIO CAPACITOR DISCHARGE IGNI-
TION SYSTEM (P.E. Nov. 197])

Complete kit with full instruction data £9-50
“MUSIC MAKER’’ ORGAN KIT (P.W. Dec. 1972)
Kit includes only capacitors, semiconductors, switches,
preset and loudspeaker. £2-80 OR

COMPLETE kit including above plus resistors, PC
board and box £4-40

TRIFFID RADIO (P.E. Feb. 1973)

Kit of resistors, Capacitors, Transistors,
Potentiometer and |.C. £4.95

LIGHT DIMMER kit contains all parts including
circuit and construction data. Fully suppressed, 480
Watts £2.10

DRILL SPEED CONTROLLER (E.E. Aug. 1972)
Complete kit (less MK box, plate and socket) £1-05
Comglete kit including MK box, plate and socket
£2-2

Diodes,

NEW STEPHENSPEAKERS

A new range of loudspeaker kits and cabinets with a
style and specification for every purpose. You'll be
cheating a bit if you tell your friends *made it myself”.
We supply superb craftsmen built fuily finished cabinets
in beautiful stain and scuff resistant viny! in white or

teak.
Just fit the speaker cloth (supplied) and screw in your P.C. Boards not supplied, unless otherwise stated.
speaker. We are also able to supply other kits for articles

published in Practical Wireless and other Electronic
magazines. Send for details of other kits available.
Please enclose a stamped addressed Envelope.

ELECTROKIT

12 Lauderdale Road, London, W.9

Telephone 01 - 286 001 1 MON -FRI. 9.30-5.30

HIGH QUALITY
AT LOW COST

Send for our free booklet
* Choosing a Speaker "

STEPHENSPEAKERS,
‘.-E WILMSLOW AUDIO, Dept. ‘PW', Swan
Works, Bank Square, Wilmslow SK8 1HF




POST

ZNGI¢ £1.25 735t

The I.C. Radio in a TO18 can. Supplied

VDR's € Thermistors

Potentiometers

2

complete with data sheet No. 10 which A158 75p G123 £1 00 VA1005 15p -
contains specification, clrcult and details 2 15p R53 £132 VA1026 13p 0]
and prices of components such as ferrite Cz8  13p RS4 £146 VA1033 13p
rods, compression trimmers etc. CZ13A 13p VA1040 10p 7 %
€298 ED A258 10p VA1053  10p
/.c. s@c&efs €298 22/06  1p VA1055S 10p 5K} 50K} 500K £2
Duat-in line o 21g-2ag (Quil). 14 and 16 pin GL16 £1 VA1034  10p 10K$2 100K {2 1™MQ
Our Price 1p per pin 25K 250K4  2M1)
log or lin less switch (& 1K€ hn) 12p
) y log of in with saitch 248p
s’ I de' P o's Res,s'o's dual less switch 40p
Single Dual log 3 watt 5% Carbon Film - low noise dual with switch 10K. 100K & 1M
10K 10 + 10K o Hi-Stabs log only s2p
8K 3 4 8K in Al E24 values 1p each plus p. & p. 7p tof up 10K log 10K anulog less switch a0p
SOK SOO;OK to 50 Resistors and a further 2p for each 3 3
) ) additional 50 Deduct 334% for 300 of one T/I”"ﬂﬂf’fs
100K 100 + 100K Knobs type or 259 for mixed otders over £1 in value
S0p 10p. 1W 10% Carbon Composition  3p each
2W 10% Carbon Compositon  6p cach
2' W 5% Wire wound 9p vach
LOUDSPEAKE:ESW LISTS 5wW Wire wound 9p oach
10w Wire wound 10p sach

COILS AND INDUCTORS
TRANSFORMERS

1J 13
Diodes & Rectifiers
AA119 9p BA15615p 8Y176 £1 50
AA120 9p BA24356p 8Y182 £1 50
AA129 9p O0A4710p B8Y250 23p
BA102 25p OA79 9p IN4OOY 6p
BA11517p QAS0 7p IN4QO2 7p
BA13010p OAS1 7p IN40O3 8p
BA14520p O0A20010p IN40O4 8p
BA148 20p BY100 15p IN40OS 10p
BA15413p BY126 15p IN4OC6 12p
BA15514p 8Y127 15p IN4DO7 15p

BRIV 2 WY 1 sach

plus p & p 7p for up 1o 25 resistors plus 1p
for each additional 25

S5

EA1000

IWalt
Audio
Amptifier

Qur Price inc. handbook
“2e

10+ 1ess 155,

9 voit -~ 20mA (PP3)
6 volt » 50mA

9 volt + 50mA £1.50
6 6 volt 50mA £2.50
9 9volt. 50mA £2.50
73 volt for cassette recorders £2.00
6. 73 or 3 volt £3.00
3.43.6.74. 9 12 » 500mA (llus.) £3.99

Car Bottery Converter fuily sub-l-sad 10
provide 6. 7} or 9 volts 4.99
(p & p 15p on all iypes)

Presets

Capacitors

dise ceramic low volitage
014F 18v S5p 0-1sF  30v Sp
“022uF 18v Sp 0-22.F 6v Sp
O47uF 12v Sp 0-47.F  3v Sp
ceramic plate 0V
1000pf 10p 4700p! 10p
2200pf 10p 10,000p! 10p
Ceramic  plato 63V (€333)
1 8pf 8 2ot 33pf 120pf
2 2pt 10p! 39pt 150pt
3 3pf 12pt 47pt 180pf
3 9pf 15pf 56p! 220pf
4 7pt 18pf 68pt 270pt
S 6pf 22pf 82pf 330pf
6 8pt 27pt 100p!
all 5p. sach
mylar film 100V
1000pf  2p 01uF 3p 068uF 4p
2000pf  2p 02uF 3p 1uF 4p
5000pf 2p  O4uF 3Ip 2uF Sp
‘05uF 3p
poliyl!yunl 160V
|Op to 10,000pf 1n multiples of 10, 15, 22, 33,
3p each
meotaltised polyester 250V (C280)
OluF 3p 8uF 33p 47uF 8p
015,F 3p 1pf 4p 68uF Mp
0224F 3p 15uF 4p tyuF 13p
033uF 3p 22pF Sp 1 5uF 20p
047:F 3p  33uF  6ip 22uF  2ap
metallised polyaster 400V (C281)
01pF 43p 047,:F 6p 22uF  10p
015uF 43p 068uF 6p 33uF  14p
-022yF 41p 1uF 7p -47uF  15p
0334F 53p 15uF  8p

silvered mica 1% (

50pf) 500V

FM TUMER f:n"l::‘?i;’i 2-2pf—820pf 7p 4-InF—5600pf 19p
Vertical or Horizontat 1nfF—2-2nf 9p 6800pf—-01uF 29p
3 Walt 01 waut 5p 0 25 watt 7p 2:7nF—3-6nF 16p
operation. Augio 100 1K 4 10K 412 100K 8 1TMu mixed dlslectric
QURPRICE Amplifier 250 25K1 25K 4 250K 25Mu| OlwF  7p  047uF 7p 22yF  16p
Tl . e 500  5K4 50K 500K4 SMUl 022,F 7p  O068uF Bp  47uF 2dp
Ak for modet ust No, 11, Lot quantity discount. 033uF 7p wF Bp 1uF 33p
MAIL O RS Whert nop & p charge i3 &
- & minimum of Tp apples. p & p on Oversess orders
s charged at cosl
ADDRESS TO: Component Dept.
$6, Fortis Green Road, London Nlo IHN
Telephore 01883 3705
3 > N/ mixed dieleCtric 1000V
Heat Sinks Transistors & Integrated Circuits TSt ‘G Gaoopt 30 Tyr 120
P P " P B 14
AcC107 Bp  BCHT 100 BFI%e 159 OC8t 19 2NINE np INSIR 159 3300pf 6p -022uF 9p  47uF  30p
108 ;g‘;“ 1p | acize 17 BCies  10p BFIT 155 OCHO  2p 2NITIL Z8p  LOGTI K134 4700pf 6p  047uF 12p
70"‘ 15p AC127  13p BCH®  10p BFZ?  Slp OCIIM  Zlp ININ3  Xp  LOX®TI €134 Ceramic aKv.d R
Power o ACIZS 1% 8CisT 12p  BFYS0 up  OCIn Wp N2 sl 10p  LONITI L1 84 :SK'V“’;’ 20001 '°'9 100001 15
Tab P ACIT6  15p  BCis8 10p  BFYS: Np  ZTX107 135 2N308)  23p  MCIXIL L1 75 152, 9: 2202, 9: 15003, 5:
ACI?  Bp  BCI% 120 BRYN  Mp ZTX108 120 NN p  WMCIX0  ep 22f 9p  250pf 9p  2000pt  Sp
ACISTK  28p  BCIe9  1%p  BSX21  2p  ZTX09  15p INXSS 4% MCIdO  Isp 68pf 9p  270p! 9p 3000p!  Sp
» acies Bp BCss 15p  BSYSSA  tép  ZTX300 12p  INVIR 12p MC131  £1 0 82pt  9p 300pt 9p  5000pf 5p
ACissx  23p BONS Tp  BUISNZ L7 ZTX301 15p 2RI 120 MC132  £3 08 100p! 9p 750V OISC  10,000pf S5p
ACY20 20p BOWM Mp  MIEMD o ZTXX2 200 2NITM 10p  MFC4000B 4dsp 120pt 9p 470pf Sp teod-
A0 wp BOIX  lop MPFIR  48p  ZTXXO  Mp INITUS  10p  MFCHI0A $sp 1439‘ 39 ;%gﬂ: gP through
1 ‘1 ‘: 1 AD189 wp BOMN2MP MPFIO3  31p  ZTX304 Bp NI 10p LM K143 :gos' 9: wooog. 5: 1000p! Sp
‘ | N 4 AD161 - 148p  MPFI4  3Tp  ZTXM! p  2N3T07 15 PAZM LI 4
. X AD182 L1217 Np  WPFIOS  ap ZTXS00  1Sp  2NIT08 12p SLND L1 34 J
};IIPSI&%!D AFIN 18 BF167 00 MPFI8  dsp ZTXN01  18p 2NINOR  12p ‘ " £ M””"d B sleme”s
2 {3
oD sop IS AFNS  13p  BFIN 20p OCZ Wp  ITXN2 Mo 2NINO 12 )
4 AFUS 18p  BF1O 8p  0C3s Wp ZTXX  Tp NI 125 e e f/CCfI'O/yfICS
y¢f0‘0¢fd e 2P R oo oS Be Tk s 2w B amo &n cae VOLTAGE
AFI®  2mp  BF1e %p  OC4s 15 ZTXSH 1P 2NIXD 135 LATIC  mp uF « 62 1 0 &
Copperclad Plain 8C107 10p  BF18S 2% OCH 11p  2N69T 180 2304 11 LATMC  aTp T ———
0.1 0.15" 018" B8Ci08 0p  BFIN 1% OCr2 10 2NT08 p  2NIS Np  kAMSC “p 1 - - = = - - [
- o o 8CWs  10p  BFIgs 159 OCIs 150 2N708 tsp N3OS 92p P = - - - - < ¥
247 x 3% 20p 16p(9)  10p 47 .- - - 3
MrasT  ap o 2p() 12 | ST Wl
J& x Ja_( 24p 21p(8) - 15 - - [ [T
38" xS 27 27p(10) 17p 2 - - 6 - 6p 6o
177 % 247 67p «S0p 7p 3 &L . 8
LASCE T | *urr
A 3 100 | ® — 8 — b
Spotface Cutter  36p £ w = ".: 14 .SE
Pin Insesion Tool  47p 3% w0 — € 10p —
Terminal Pins 18p per pack of 36 g - ‘;: 10p e :::
- < p
100 — 121 18 n
NEW LISTS 1] 2 2 e e
BOXES, CHASSIS, otc. 2200 - ':p 210 450
TRANSISTORS, 1.C.'s, etc. ol o P T o e W
(postage 5p) cap VOLTAGE
oF 18 40
Aluminium Boxes . g
Including baxeplate and screws 2% 22
No. L. W. D. Pice  p.&p. 2000 :_:: * e we
3 . 200 - -
7) 2T A SKT AW 35 8 . e Wp —
:8) ool 8 ”: s: Complete Knt (ine Teak Case) £28.5 4% A LS
. antty Prices on spplcation
:9:)) LN i\ x1% :2: :P 20 Watts per channel integrated stereo amplifier deseioped by engincen of “Texas Instruments Lid, N i
10) 47 S%7 x 1% p This designer approved kit has a state of-the a1 specification. including distortion of onty 0.09% at 3
o : 35p 8p 20 Watt 1nto B ohms and a bandwidil of § - 35,000 at - 3db The semiconductor compliment of Hi~Volt Elect. O/yf
l? 3 32p 9p this superb kit includes no less than 6 integrated circuits, 10 Sihcon tranustors, 4 rectifiers and .2 4.BuF 4SOV 14p 32uF 50V 20p
136" 47 ox2” 50p 10p 2 zeners. Controls nclude  bass; treble. volume. balance, on/ofi: *on’ indicator. heagphone sochets. 16uF 450V 15p S0F IS0V 20p
14 77 x$" x2% s8p 12p scratch Dilter, tumble (ilier, inputs for magnetic phono, tuner; sux or f1ape, tape nead €lc, tnputs 8 BuF. 450V W 18p 32 32uF, 350 V.W 25p
15 8 x6” x3" 75p 18p selector; monoystereo switch The construstion of this Mt was teatured in ‘Practical Wireless® 8 I6uF. ASOVW  20p 32 32uF. 4SOV W AJJ
16 10mx7" %" 85p 20p May - Aug 1972 16 164F. 450 V.W  25p 50 SOuF. 350 ¥ W )




UNISOUND FOR THENEW SOUND

it's the RT-VC system that screws together {0 save you pounds! Unisound

AT
£ comprises two superb speakers and an amplifier;record deck plinth—ali
G beautifully finlshed in simulated teak. The stereo amplifier (4 watts per channel

into 8 ohms) is based on the famous Mullard Unilex system brought up-to-date
INC. by RTVC using intergrated circuits. Turntable is the proven Garrard 2025TC
VAT complete with stereo cartridge and tinted acrylic cover. Speakers are big EMI
Twin-cone units all ready for mounting in thelr elegant cabinets, which simply
need screwing and glueing together. Easy step-by-step instructions. £26-12
complete plus £1-40 packing + £1-40 post. Dlamond Stylus £1 25 extra.
Stereo headphones with adaptor £4 extra. Send for leaflet.

AN RTVC EXCLUSIVE DESIGN
a
““ a If you can solder
on printed circuit board,

you can build this push-button
car radio kit. It's simple—just
follow the step-by-step instructions.

UNISOUND MODULES ONLY £6-95 : 50p. p. & p.
For the man who wants to design his own
stereo—hecre's your chance to start, with
Unisound—pre-amp, power amplifier and
control panel. No soldering—just simply
screw together, 4 watts per channel into
8 ohms, Inputs: 120mV (for ceramic

cartridge). The heart of Unisound is

high efficlency L.C. monolithic
power chips very low distor-
tion at all power
fevels. over the audic
spectrum,

PB CAR RADIO KIT
AN INCREDIBLE BUY

ONLY FROM |r|[THV]|c

The Tourist PB is suitable for 12 volt working on both negative and positive earth * Circuit diagram and
vehicles. It covers the full medium and long wave bands. It is permeability tuned and comprehensive instructions
sturdily constructed. Output is a full 2-5 watts into an 8ohms speaker. But the Tourist 50p free with parts.

PB will operate into any loudspeaker from 8 to 15 ohms.

Apart from the output stage, which is an intergrated circuit, the only other electronic * Fully retractable lockable car aerial £1-25
components that need soldering are some capacitors, resistors, etc. The kit includes post paid.

a pre-built RF tuner unit, and fully modulised IF stages which are pre-aligned before

despatch. As well as electronic components this kit also contains 2 diamond-spun PRICE ONLY £7-70 p. and p. 55p

aluminium knobs, elegant matching front panel, dial, washers, screws and wire. Speaker with baffle and fixing strips £1-50.
The Tourist PB can be mounted in any standard size dash panel and it has an illumina- 25 p. & p., post free if bought with the kit.
ted tuning scale. Chassis size is: 7”7 wide, 2”7 high and 4+}” deep. Send for leaflet.

RELIANT Mklv A GOOD QUALITY AMPLIFIER—12 Watts
£10-50 (inc. VAT). 20 Watts £13-50 (inc. VAT)

*5 Electrically Mixed inputs. *3 Individual Mixing controls. *Separate bass and treble
controls common to ail 5 inputs. *Mixer employing F.E.T. (Field Effect Transistors).
*Solid State Circuitry. ®Attractive Styling INPUTS 1. Crystal Mic or Guitar 9ImV. 2.
Moving coil Mic. or Guitar 8mV Inputs. 3,4 & S
are suitable for a wide range of medium output 12W. £1 0'50 plus
equipment (Gram. Tuner, Monitor, Organ, etc.)  version 60p
All 250mV sensitivity. Power output: 12/20 watts 20W £1 5.50 p&p
into 8 ohms. Size approx. 124 x 6 x 3} ins. version

SBUNB 50 S0 WATT AMPLIFIER. Output Power: 45 watts
R.M.S. (Sine Wave) Frequency Response 3dB

points 30Hz and 18KHz. Total Distortion: less than 2% at rated output.

Signal to noise ratio: better than 60dB. Bass Control
IM’ |

PE TAPE LINK
CONSTRUCTORS

Suitable 3 speed tape

deck, less leads. Caters

up to 7ins. spools. Unused

! but store soiled

hence no war- £8

ranty. plus
£1pd&p

Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at SmV into 470K. Each pair
of inputs conrotlled by separate volume control,
2 inputs at 200mV into 470K. Size: .

194 x 104 x 8ins. Amplifier £31:85 plus £58 51
£1-50 p. and p. (inc. VAT)




* Denotes VAT has been absorbed in the
price without increase on VISCOUNT
audio systems.

PRICES: SYSTEM |

VYiscount [t R 101 amplifier €24:20 + €1 p & p

2 Duo Type Il speakers €15-40 + €2:20p & p
Garrard SP25 Mk. NIl with

MAG. cartridge plinth & cover €25:00 + €1-75p & p

total £64-60
Available complete for only €52° + €3-50p & p

PRICES: SYSTEM 2

Vicount R 101 amplifier €24:20 + £l p & p

2 Duo Type I} speakers €35-20 + £330 p & p
Garrard SP25 Mk. Il with

MAG, cartridge plinth & cover (25-00 +€1'7Sp&p
total €84-40
Available complete for £69° - £4p & p

4 [}

:

|

and almost none of the hiss you don't. Both units have output sockets for r
headphones and tape recorder.

For both systems we have chosen the famous Garrard SP25 Mk. Il deck,
with fitted magnetic cartridge, which comes complete with simulated teak | ‘ '.

14 + 14w, r.m.s. 40Hz to 40kHz + 3dB. Total distortion at 10w. at 1kHz - 0:1%. |
This is real value for money! We have designed 2 systems and the heart of
them both is the Viscount Il amplifier. A unit of great eye appeal with teak
finished cabinet. FET's (Field effect, transistors) are incorporated on the input
stages, just like top priced units. FET's give you more of the signal you want
plinth and tinted acrylic cover. .

The exclusive Duo loudspeaker systems are incomparable for quality within
their price range. Large speakers in extremely substantial cabinets. There's a
choice of the Duo li's for the smaller room or the big Duo
1li's for real bass response.

Viscount 1§ SoM Sizre 4.
‘e 0 Aeplig

—_

SPEAKERS: Duo Type Il Size approx. 17in. x 103in. x 6iin. Drive unit 13in. x 8in. with parasitic
tweeter. Max. power 10 watts ohms. Simulated Teak cabinet. £15-40 a pair (inc. VAT), £330 p. and p.
Duo Type Il Size approx. 23¢in. X 114in. x 94in. Drive unit 134in. 8%in. with H.F. speaker. Max. power
20 watts ohms. Freq. range 20Hz to 20KHz. Teak veneer cabinet.

SPECIFICATION R101: 14 watts per channel into 3 to 4 ohms (suitable 3-15 ohms.) Total distortion «
10W 1kHz @ 0-1%. P.U.1 (for ceramic cartridges) 150mV into 3 Meg. P.U.2 (for magnetic cartridges)
4mV @ 1kHz into 47K equalised within idB R.l.A.A. Radio 150mV into 220K. (Sensitivities given at full
power). Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio:
(all controls at max.)—P.U.l. and radio — 65dB, P.U.2 — 58dB. Cross talk better than — 35dB on all
inputs. Size approx. 133in. » 9in. x 3}in. Send S.A.E. for fully illustrated brochure. 12 month's
written guarantee.

ONLY FROM US

TIMES OF OPENING: Acton—Mon.-Sat. 9.30-5.
Closed all day Wed.
Edgware Rd.—Mon.-Sat. 9.30-5. Closed all day Thurs
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VALVE MAIL ORDER GO.

Special Express Mail Order Service

16a WELLFIELD ROAD, LONDON SW16 2BS

TELEX 946708
Express postage | p per transistor, over 10 postfree. Integrated Circuits & Valves Sp, plus 1p for each additional item, over £5:00 post free

Send large S.A.E. for list. Phone 677 2424 (4 lines)

P 0 BOARDS

SR UL

D !:'. '

Reverberation Unit PCB.

FOR P.W. PROJECTS

All PCB's Fibreglass, Drilled, Roller-Tinned
Circuit and Layout Diagrams free with each PCB
REVERBERATION UNIT (Nov/Dec 1972)
PC8 2in x H}m) Spe:nlll danlncd to also hold Slider Pots with
d front panel
SET of R's, C's, SIC s, Sllder Pots, Transformer (5'05
8 WATT AMPLIFIER (Nov lm)
PCBéMono—Zim x Jin) 60
s, Semiconductors: Sterco Set £7-70, Mono Set £{3-90
Pl!-AMPLlFIER (Nov 1972)—for use \mth 8 Wltt Amplifier
PCB (Ste Ifin x T4in) S d to also hold all Pots,
either ronry or slider, plus §ele:(or Switch £1-
R's, C's, Rotary Pots, Selector Swn(:h, Semiconductors:
Stereo Set £5-20, Mono Set £2
Slider Pots & Knobs instead of Roury Pots:
Stereo—Extra £1 Mono—Extra £1-26
LOUDHAILER & SIREN (Dec 1972)—PRE-AMP & SIREN
GENERATOR
PCB (2%in x 2%in) 75p.
Set of R's, C's, Pot (w:th switch), Semiconductors £1-45
VIBRASONIC GUITAR PRE-AMP (Sept 1970)
PCB (4in x I3in) for Mic Pre-Amp, 2-Guitar Pre-amp, Tremulant
& Tone Controls, Wah-Wah, Master Volume. Specially designed to
slso hold all pots, either Roury or Slider. €2
Set of S/¢’s, R's, C's, Rotary Pots, LDR, Lamp, Coupling T/former
£7-73, Power supply £2:80.
Slider Pots & knobs instead of Rotary Pots—Extra £3:36
DIGITRONIC DIGITAL CLOCK (Feb. 1973)
Details on request.
Other Dasigns Available. S.A.E. for List (F/scap) and enquiries.
POSTAGE; U.K. I0p any order. OVERSEAS at cost.
V,A,T. will be charged on all U.K. orders from April 1st,

PHONOSONIGS

DEPT. PW4, 25 KENTISH ROAD, BELVEDERE, KENT, DAIT 58W
MAIL ORDER ONLY

AMAZING MINI-DRILL
“w Indispensable for preci-

sion drilling, grinding,
FOR .-«m Pollshmg. etching, goug-
ing, shaping. Precision
PRECISION power for the enthusiast.
MDDELShockproof. Completely

portable power from 44
voit external battery. So
much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
able chuck) £4.95 p.p. 13p.
De Luxe Professional Kit
with 17 tools £7.6S p.p.
23p. Money back refund.

LIN SUPPLY CO.

Dept. PW473 Nailsea, Bristol BS19 2LP

BROADWAY ELECTRONICS

‘92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON S.W.17 01-672 3984

CARTRIDGES—Stereo Sonotone 9TA H/C Diamond £2:40,

Ronette $10S Medium Output £1-40, $106 High Output £1-40, Acos

GP93/l Sapphire £1:90, GP94/1 Szpphwe £2, lapanese equivalent to
B.S.R. TC8s £1:75, P, & P. 7p on each.

CARTRIDGES—Mono GP9I
TC8H Jap. equivalent £1:25, P. & P, Tp.

HI-FI STEREO HEADPHONES Padded ecar
cushions seal out room noise, Perfect <¢oupling
between reproducer and ears assure full response
impedance 8 ohms, frequency range 20-20,000 Hz
6ft. cord and standard stereo plug. Only £2-57.
P. & P. 27{p,

WORK

ABRASIVE
-t
:J’[AR DRILL

+ 6 TOOLS

B.S.R

Stereo Compatible £1:25,

»

STEREO HEADPHONE JUNCTION BOX
! Slmplc unit connects direct to amplifier and speakers
to give attenuated hcadPhonc output has J posmon

switch to give only, only,
Only (I'SO. P. & P

speakers and headphones, 13p.
VYNAIR Widths from 50 to S4in.,, 75p yd. off roil. P. & P, 10p,
+ vard 40p. P. & P. 10p. Send Sp stamps for samples.




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

no previous knowledge
no unnecessary theory
no ‘“‘maths”

electronics
reall
m Mastered

|

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.

L
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
tfamiliar with all the
components used in

CIRCUIT DIAGRAMS

i
T T

as used currently in the

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern,

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

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

POST NOW
for

FR E E BROCHURE

or write if you prefer not to cut page

special free gift aiso to all our students

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
Please send your free brochure, without obligation, to:

P.O. Box 156, JERSEY.

NAME
ADDRESS

we do not employ representatives

BLOCK CAPS

-—
|
|
|

PLEASE wL43 =
-—




ESSENTIAL BOOKS FOR RADIO AMATEURS

These are just four of a complete range of technical publications,
log books and maps for the Radio Amateur. Send s.a.e. for complete list

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN 2AE TEL: 01-837 8688

H A C SHORT-WAVE
s . . KITS

WORLD-WIDE RECEPTION

Famoun for over 35 veara for Short-Wave Equip-
ment of quality, “H.A.C."" were the Original
suppllers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfied

i d Technical Colleges, Hos-
pitals. Public 8chools, R.A.F., Army, Hams, etc.

G kitl,‘—Ewl "Dé‘;ORECElVER

'omplete price £3-80 (poat & packing 20p.).
Customer writes: un!r‘llmmlnpnnd Xmgl!ic)a
at loud volume.”"—’" 1 am 14 yearn of age and
have logged over 130 astations, plus countless
Amateurs from all over the world.”

This kit contains all genuine short-wave com-
ponenta, drilled chasals, valve, acceasories and full
instructions. Ready to assemble, and of course,
aa all our products— fully guaranteed. Full range
ol'olher 8.W, kits, including the famoua mode}
“K* and "K plus” (illustrated above). All ordern
despatched by return. 8end now for frec descrip-
tive catalogue, test report and order form.
EXCITING COMPETITION for Snort-Wave
listencrs. 8end stamped envelope for detalls.

“H.A.C.” SHORT-WAVE PRODUCTS
29 0id Bond Street, London W.|

EX COMPUTER PRINTED CIRCUIT
PANELS
2 x 4 in. packed with semi-conductors and
top quality resistors, capacitors, diodes etc.
Our price 10 boards 50p (8p). With a
guaranteed min. of 35 transistors—data
included.
SPECIAL BARGAIN PACK
25 boards for £1 (25p).
ELECTROLYTICS
10,0004 75v, 33,000 40v, 44 x 24 in. dia,,
25,0004 25v, 20,0004 30v, 8,000 SSv, 44 x 3
in. dia. 50p (12p). 15,0004 15v, 4% x 2 in.
dia. 20p (10p). 2,000 25v wire ended.
3x }in.dia. 15p (5p) or 12 for £1-50 (15p).
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
3A STUD RECTIFIERS, 100 p.i.v.

4 for 50p (5p)
ASSORTED RELAYS 8 for £1 (25p)
SUB MIN. CO-AX. PLUGS & SKTS.

4 pairs 50p (Sp)

MINIATURE GLASS NEONS

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

8 for 50p (8p)
PAPSTEXTRACTOR/BLOWERFANS
100 cfm 44 x 4% x 2 £€3-50 (28p)
QUARTZ HALOGEN BULBS
12v 55w 50p (5p)
Postage and package for each item shown

in brackets.

KEYTRONICS

(Mait Order only)

44 EARLS COURT ROAD
LONDON Wws.

01-478 8499

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 volts

Output V. & Amps. Rel, No. Price P. & P,
12V 2 250 mAx? MTIILCa*t .. .. 2081 9p
12Vx2 500 mA < MT2I3CT®t .. .. 2087 16p
12v <2 laxe MT 7L ATE .. .. £1-48 24p
12V x2 2ax2 MT IN AT .. 22:08 30p
12V a2 3Ax2 MT 70 AT .. .. 2259 32p
12V x2 dA <2 MT 108 AT .. 2292 34p
12V a2 SAXY MT 72 AT .. £3-33 42p
30 volts, All tapped at 0-12-13-20-24

-30V

Out-  Ref. No. Price P.P'. Out- Ref. No. Price P.P

put put

Amps. 4 Amps. 3

500 mA MT 112 Cr$ 112 16p 3A MT 20 AT 2-64 32p
1A MT 79 AT 1-55 29p 4A MT 21 AT 3-10 40p
2A MT 3 AT 223 30p 5A MT 51 AT 4:31 42p

50 volls. All tapped at 0-19-23-33-40-50V,

500 mA MT 102 AT 1-45 24p 3AMT 105 AT 381 41p
1A MT 103 AT 200 32p 4AMT 108 AT 5-08 4lp
2A MT 104 AT 310 3?p GAMT 107 AT 747 50p

80 Volts, All tapped at 0-24-30-40-4%.60V.

500 mA MT 124 AT 148 30p @A MT 127 AT 316 4lp

1A MT 126 AT 224 32p 3AMTI25AT4-59 4ip

AUTO-WOUND RANGE
Power Winding tapped at  Ref. No, Price P.& P,

output

20 VA 0-115-2)0-240 MT IR CT £0-89 14p
A e MT 64 AT £1.72 30p

150 VA 0-115-200 240 MT 4 AT £2:16 32p

200 VA MT 63 AT £3-00 32p

400 V. Output at 50 HZ. Rel, IT3 AT Price P ap.
C-D Ignition syaten by R. M, Marston 22:30 29p
Eaq,
EQUIPMENT RANGE

8ec. Output (r.n.a.) Ref. No, PriceP. & P.
3-0-3 V. 200 mA MT 238 (8%t 2088 8p
9-0-9 \', 100 maA MT 13C8°t 2091  8p
12.0-12 50 A MT 239 C3°t 2091 S8p
£0-0-20 30 mA MT 241 C8°t 2091 8p
0-20 » 00 x 2 MT 214 CT* 2121 16p
0-v. 500 mAx2 MT207 CT*% 2146 19p
0-1 500 mA <2 MT 205 AT*$ £212 29p
0 500 mA <2 MT 203 AT® £2:45 2%

TAx2 T 204 AT* 2342 30p
2-20 700 0 A (lc) MT 221 AT® 2111 26p

AT imlicates open universal fixing with taga; CT is
open U-clamp fixing with tags: C8 iz open U-clamp
fixing with P.C. apilis; *with interwinding acreen; %t un-
tappes! 240V Primary: $ Primary tapped at 210-240V.
other Primaries tapped at 200-220-240V,

Over 200 types in stock through agents or direct. 8end for
List.

DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO.12PW), Thames 8t., LOUTH, Lincs. L¥11 7AD




MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT

TRANSISTOR UNIVERSAL

SPECIALISTS IN QUALITY TRANSISTOR 'ru Ac AMPLIFICATION COMPANY LTD.
EQUIPMENT 163 MITCHAM ROAD, LONDON SW17 9PG

OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m. 01-672 3137 9080

ARE PROUD TO ANNOUNCE AN ENTIRELY NEW RANGE OF
PROFESSIONAL STANDARD DISCOTHEQUE EQUIPMENT AND AUDIO MODULES

TUAC DISCOTHEQUE MIXER FEATURING AUTO FADE

FEATURES: MIC 1nput with volume and tone controi. Automatic MIC overide, with adjustable fade
depth and sensitevity, fades the music down when you make your announcements, then the music
automatically returns to its original level. Left and right deck volume. Master volume, treble and bass
controls, Headphone monitor facilities for both decks. Headphone volume control. Automatic/manual
overide switch. Panel mounting, finished in durable satin enamel. 40V. D.C. operation. Tone control
specification as for VAQ6 pre-amp.

€20-00 Complete PSU £3-25
p. & p. SOp. p. & p. 25p

TUAC HIGH POWER AMPLIFICATION—buIlt to high standards, and built to last

100 Watt RMS Sine Wave Slave 50 Wate RMS Sine Wave General
Amplifier. Purpose Amplifier.

L iitable for use with above mixer. Suitable for Disco, PA, Guitar. 4
Siave input, gain control, slave output, inputs, 2 volume controls. Master
Hi'Lo sensuwl(y switch.  Rugged volume, treble, middle and bass
circuit. ‘ugged leather-cloth covered controls. Rugscd circuit, rugged
case. Shortand open circuit protection. leather-cloth covered case, short and
Over 200 watts peak output. open circuit protection. Tone control
£49-50 p. & p. £1 00 output. Impedance specification 2s VAOS pre-amp.

£41-25p. & p. £1-00
100 watt version £60-50 p. & p. £ -00.

TUAC MICROPHONE MIXERS—battery operated—all steel construction | TUAC COMBO AMP.

FEATURES: 4 inputs with . FEATURES: 2 loputs with 25 Wate RMS Sine Wave
adjustable sensitivity, volume adjustable sensitivity, volume Ideail for small groups, club and
and extra wide range tone and extra wide range tone studio  work, 4 inputs, 2
control on each input. 2 out- wontrol on each input. Single volume controls. Master volume
puts, stereo or mono use. Max . output, Mono use max. output treble, middle & bass.

output 2V. Low noise silicon 2V. Low noise silicon transistor Uses heavy duty Celestion
transistor hoe up. 18Y. D.C line up. 18V. D.C. operation. g speak er.

£14:12p. & p. 35p  OPeration. €8-15 p. & p. 40p £60-00 p. & p. £1°50.

TUAC POWER AMPLIFIER MOD ULES—TP j00W now with 4 RCA 150 watt output transistors

m All output power ratings are R.M.5. continuous sine TPI00W 100 watts RMS output into 8Q £15- 18 p. & p. 45p.

m wave using specified supply. PSI100 Power supply and transformer £9-10 p. & p. 50p.
Each circuit incorporates a robust driver transformer PS5100/100 Supply for two TPI10OVY modules

stage with thermal overload protection and is short and £18-00 p. & p. 65p

open circuit proof. Full power response F0HZ-20KHZ TP50W S0 watts RMS output into 8-150 £10-36 p. & p. 40p.
4 2dB. lnput sensitivity 30mV into 3KQ2. Hum and noise PS50 Power supply and transformer £6-86 p. & p. SOp.
better than —70dB. Qutput impedance 80. Constructed PS50,50 Supply for two TPSOW modules £11 95 p. & p. 65p.
on glass fibre PC board. Two TPIOOW modules can be wired in 3 bridge output
O:P matching transformer 4.8.16-60-100() £8-00, circuit to give a single 200W R.M.5. output into B} using

PS100/100 supply. Use phase splitter PS201 to drive modules.
TPIOOW. T.H.D. at ful! power 2%

TUAC PRE-AMPLIFIER Comtructed on glsss fibre P.C. Board TYAC LIGHT MODULATORS
MOD ULES NEW RANGE Constructed on glass fibre P.C.
A06 Suitable crystaliceramic P.U.. Mic., | HPAO) Headphone Amplifier. 8-150 board, individuaily tested.
‘tlzvn g::nr rad)llo tuner, vol.. treble &;ﬂ 7 200mW output. Lefe right fader. Three channel light modulator
bass controls. Sensitivity 8mV for | Volume control. will control three separate sets of

lights, up to 1000 watts each set.
One channel responds to the bass,
one to the middle, and one to the

30mV O/P Treble + 22 —I5db « 12KHz.| _
Bass & 188 « 40Hz. | AMFOI  Auto Fade Unit. Feed deck and

4 -40 Mic. Pre-amps 10, output to power high frequencies. lnput sensitivity
VA8 As VA06, but with extra middle module. With fade depth and 3 Channei SILMB 1lius. only 0-5 watt/ Three individual
£4-22 control. Treble +28dB « |8KHz.{sensitivity controls. See spec. on disco mixer. | controls allow for adjustment of
Middle +20 —I15d8 « 4KHz. _ | the three channels. and 3 master sensitivity control allows for
Bass +20 —10dB « 40Hz. Sensitivity 4mV linput levels up to 100 watts to be safely accommodated. Full
- PS201 Phase Splitter unit to drive two | interference suppression, Full wave control.
£1-75 TPLOOW modules in bridge O/P. Isolatmg input transformer does not affect SILMB 3 Channal
SVAO! As VAO8 but stereo with bal B 1 operation. Fully Fused. £17-45 p. & p. 35p.
£9-47 control.
— — WAAOL WAA-WAA Module. dThls is an Single Channg'l vgr;ion, S2LMD o e .
€1-75 exceptional unit, producing a|lncreased capacity of 1800 watts. Sensitivity : ] anne
MVAOL 5“'“‘"; for d"“{’;' V";'l‘ % :;f‘: superb WAA-WAA for guitars.|control. Isolating input transformer does not  £6-47 p. & p. 25p.
R Lot Tomut. Sensitivity| Pedal soon available. affect amplifier operation.
2mV. +25dB 2 12KHz to +20d8 » 40Hz.
~|FUZOI Fuzz Modute. Prolession;l s;an- R - -
MEVAOlI Magnetic Carlrldge cqualisation. | £4-75 dard. Volume., tone uzz
£21-60 Connects to input of VAO06 or sustain controls. Case soon POWER SUPPLY uN'T
VAO08 with volume control. available.
For use with all pre.amp modules and dncoxheque mixer. Qutput
40V. 10OmA 3:25 p. & p. 25p.
SIPAH Master volume and presencciEX DOl Frequency Doubler Module.
control. High treble boost ofl ¢3.17 Doubles the frequency of any
+|Sd8 a I|SKHz. sinusoidal wave, such as that| — —
— — | obtained from the WAA-WAA module.
EFVUAOI Increases the output of any of the _  |ALL PRICES ARE EFFECTIVE FROM Ist APRIL 1973
dance
@ sbove to |V RIS, Low impedance| o )STAGE AND PACKING 20p EA./AND ARE INCLUSIVE OF V.AT.

ALL TUAC KITS ARE SUPPLIED COMPLETE WITH IP-I‘.\SESEE S.A.E. WITH ALL ENQUIRIES

EASY TO FOLLOW WIRING INSTRUCTIONS AND OUR TECHNICAL STAFF WILL BE PLEASED 10
CIRCUIT DIAGRAM. CALL FOR A DEMONSTRATION I UA ADVISE YOU ON ANY PROBLEM. ALL TUAC EQUIP.
OF ANY OF THE ABOVE UNITS. SPEAKERS AND MENT CARRIES A 12 MONTH GUARANTEE. TRADE
CABINETS ALSO SUPPLIED. AND EXPORT ENQUIRIES WELCOME. /

/




Global’s coLoEn
< Guarantee @

GUARANTEE THAT WITHIM 7 DATS OF PURCHASE
'mmuusoomnmmuluulu
OCFECTIVE WE WILL AEPLACE THE SAID 60003
WITHOUT QUESTION. AFTER 7 DAYS GOOOS ARE
COVERLD BY MANCFACTURERD 12 MONTHS

S
GARRARD
bl £1 7.45 AMPLIFIERS
Specia Please add BSp P. l P. & Ins.
Purcha: Amstrad 8000 M £14 95
Limited number available Amstrad ICZOOO €27 50
Garrard SP25 Mk, 1IN | Amstrad Integra 4000 £22-S0
Goldring G800 Armstrong 521 (Teak cased) £43:90
Teak plinth and tinted cover Alpha Highgate 212 £24 -85
All leads supplied. Alpha Highgate FA300 £32-25
Please add £1:25P. & P. & Ins Alpha Highgate FA400 £35 65
teat DDeII(z 3070 £44 85
eal elta £54-90
TURNTABLES Metrosound ST20€ €420
etrosoun
Please add 75p P. & P. & In Pioneer SA600 & 610 £57-25
Connoisseur B I Chassu (l2-75 Pioneer SA SO0A £31-95
Garrard SP25 M £9-90 | Ppioneer SA1000 £96 95
Garrard AP76 £17-20 Rogers R/brook (Chassis) £37-95
Garrard SL6SB £13-95 | Rogers R/brook (Cased)  £41 50
Garrard 401 €28-75 | Rogers R/bourne (Chassis) £49-95

Garrard Zero 100 (Auto) £36°90

Garrard Zero 100 (Single)  €35.90 | ookers Ribourne (Cased) o £52°78

Sinclair PRO60 2 X Z30/PZS £14-70

BSR MP60 £9-40 | Sinclair PRO60 2 X Z30/PZ6 £16-70
gglg:;:: gt;,%/P gg:g Sir_\rclair PROS0 2 X Z50/PZ8; 22-95
i rang .
g::g:;:: gt;glP gg:g; Sinclair AFU (Filter Unit)  £4-20
Goldring I01/P-C. 2000 | ST S50 M a3
Wharfedale Linton + cart. £25-90 Sinclair 3000 Mk. I} £28 00
Thorens TDI25AB Mk. 1. £27-95 Wharfedale Linton £39-70
Thorens TDI50 Mk 1l £91-45 Teleton SAQ 307 £22-95
Thorens TD160 AB & C  £53-95 Rotel RA3I0 £34-95
Rotel RAGIO £52-95
TUNERS SPEAKERS
Please add 85p P. & P, & Ins. Please add £1-50 per pair
:ms(nd N;Iztéplex 3000 2;;5 P. & P. & Ins. Price per pair
rmstrong - Amstrad 138 £13-90
Armstrong 524 £31-45 Wharfedale Denton 2 £28-40
Rogers R/brook FET4 Wharfedale Linton 2 £35-40
{Chassis) £35-75 Wharfedale Melton 2 £45-90
Rogers R/brook FET4 Wharfedale Dovedale 3 £59 - 80
{Cased) £38-95 Celestion Ditton 120 £38-40
Rogers R/bourne FET4 Celestion Ditton 1S £51-00
(Chassis) £45-00 Celestion Ditton 25 £84-50
Ro(gcers :)/bourne FET4 £49-50 gcle;zion Coonmtyl(ne':vprod.)éi;-ig
ase: . i -
Sinclair PRO60 (Module) £16-95 G::d:::: N::xoeJ i £45-95
Sinclair 2000/3000 Tuner £29-90 Goodmans Magister £82-95
Leak Delta FM (Cased) £53- 60
Leak Delta AM/FM (Cased) £63-75 | Special bulk
Alpha Highgate FT150 £37-95 | purchase
Metrosound FMS 20 £38-65 |
Philips RH 690 £33-00 | £2.9ﬂ
|
TUNER/AMPLIFIERS | o cc.p 2p & ins
Please add £1 Pgol P. & Ins.’ | :-mshed in (e(;klreneer wbllthd;m;ed
Alpha Highgate | £49-75 ust cover, ully assemble or
Armstrong 525 (Teak cased) £69-45 Garrard  SP25;  2025TC;  3000;
Armstrong 526 AM/FM AT60; 2000; 2500: 3500; 5100;
(Teak cased) £77-25 1025;" SL6SB; Also  for BSR,
Leak Deltzo'{)s £119-00 MCDOR;";’6NP:?"I.;d g:.hf{B su7s:
Teleton 21 £32:50 : H
Goodmans One Ten £98-90 SLISB®. £3°90 + 65p. P. & P, & Ins.
Goodmans Mod 90 £85-50 Also finished in walnut to match
Rotel 150 £49-50 Japanese equipment—at no extra,
Rotel 400 £75-50
Rogers Ravensbrook SIA:'TT&GFOS P.&P.& 1
(Teak cased) £77°00 | C oA A eso” o "E1as
Rogers R/brook {Chassis) £72-00 G:Idr:n: G800 £4-70
Alpha FR 3000. New product £72-00 Goldring GBOOE £7-50
s o SRRSO S © AR
rnces orrect ure
at time of press Shure M44E £4°75
N . and are Shure MS5E £5-55
A b s subject to Ortofon SLIS £15 85
olterations Sonotone 9TAHC €1 35

JBAL AUDIL
JIDLL WAREHU

A
Dept(Pw4) 174 Pentonville Read, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
litord, Ess Tel: 01-550 1086.
Open Monday to Saturday 9.30 am. to
6 p.m. LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS:

+ Order with confidence Sena Postal Orger. Cheque

+ Money Order. Bank Dratt Giro or Cash by Registered

Mail. CALLERS Please note that cheques can only be accepted together
1th chequs caras (not Barclay Card)

2 minutes from KING'S CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country

for fast,easy
reliable soldering

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

r a : 0\
EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS
. Size 1 cartons in 40/60, 60/40
sslzsb?t alloy and Savbit alloys
18 swg, 18p in 7 gauges 25p
(illustrated). ot
Size 19A P
60/40 alloy Size 12
18 swg, 18p for Service
Size 15 Engineers and
60740 alloy Electricians.
22 swg, 22p 75ft of 18 swg
Y, \Savbtt alloy. 75p gﬂ)

('] 27 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 ftex. 759]

Prices shown are recommende
From Electrical and Hardware Shops. If unobt
Multicore Solders Ltd., Hemel Hempst:

LexcludingVAT
1 10p p&p direct to
hire HP2 7EP

ELEKON SPECIALS

TWIN POWER SUPPLY PANELS. containe 2 x Texan IB10J10 8ilicon Brl-luc
Rectifiers, 100 P.I.V. at 1A: | x Mullard OA7"’5 Zencr Diode, 7-5V. 10W:
I.T.T. Zener Diode, 51V, IW: 5 v Texas [812] 8ilicon Diodex. 150 P.1.V. at 'OOmA
Electrolytic (,apncllnn- 2 %X Plexsey 1.000uF. 25V 2 » 50uF. 50V: 2 x Mularnd
2OuF, 23V; 2 x Mullard 840uk. 25V, Circuit detailn supplied. Qur best ever
bargain 1. post 10p.

ELECTROLYTIC CAPACITORS uF/V 1250/25, 2000/35. 2200/25. 4700/14. 8000/30,
10,000/15. 10,000/25. 18 + 16/500, 1000 + 1000/40. All at 35p ecach, post f{ree.
16 + 16/350, 32 + 16I350 40 + 40/250, 50 + 50/300. K0 + 80/450, 100 + 100/385.
All at 25p each, post {:

2000/50. 2300/50, 5000[50 10,000/50, 12,500/50, 50p each, post frec,

SOKSOL DE-SOLDER BRAID. 9 ft, length 80p. 20 ft. length £1-00, 50 ft. length £2-50.

Enquiries invite-]l tor any Electrolytic Capacitors. 8pecial Bulk Prices. We
Guarantee all our Capacitors,

ELEKON ENTERPRISES

224a St Paul’s Road, Highbury Corner, London N.1

LEARN RADlO

& ELECTRONIGS AT HOME

Extras.Tools,transistors,
meter etc. All supplied.
the exciting new You could buiild a
‘Technatron’ kit. No  radio in weeks.
SENO FOR FREE 76 PAGE GUIOE TO RAOIO/TY,
ELECTRONICS, € & G, TELECOMMS ETC.
L& N N N N N &5 N N =5 N &8 |
Dept. BPWI14 Aldermaston Court, Reading RG7 4PF

No knowledge needed—
build as you learn with

BRITISH INSTITU

OF ENGINEERING TE(HNOLOGY




THIS IS THE FIRST PAGE
OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

d ADse 0 33 nBCIdN 0-10 BnDI37 0-45 RFIr4 0-40 oOC19 f <
. ADIBL & MY L 0-12 nt 0-50 BFIm 0-12 OC20 d
. ADIG2 (MP) 0-18 BDIEn  0-55 BFIvs  0-12  OC22
. 055 0-20 BDI4  0-60 0- o023
. ADTI40 0-50 0-17 BDI35  0-80 0 0C24
- AFI1I4 0-24 0-28 w0175 0-60 0- 0023
. AFLLS 024 0-30 BDITH  0-60 0- (o]
. AvIG 0-24 0-18 RBDIT7 088 0 o8
. 0-24 0-12 BDI7& 0-65 0- oC29
: 0-35 0-12 BDIT® 070 0- 0ocas
. 0-30 0-45 BDI%0  0-70 0 0036
. 0-25 0-50 DBDIM 065 0- 0C4)
: 0-28 0-12 DBDING  0-65 0- o4
. 0-28 012 BDIRT  0-70 [ B OC44
- 0-30 BUIGY 0-12 BDiRS 0-70 0- 04D
- 0-50 KC170  0-12  BDIN®  0:75 0- 0CT0
. 0-30 BCITl 0-14 BDI% 075 0- 0oc71
0- 0-50 RBCli2  0-14 RBNISS  0-88 0- 0cT2
0- 0-45 BCI73 0-14  BDIvs 085 0 0CTd
. 0-456 nBCITY 0-14 BDI197 0-90 0 [616rp1]
0 0-37 RBC175  0-22 BDISE  0-90 0 0Ci8
0- 0-65 1Ci57  0-19 BD99 095 0- oCi7
Q 0- 0-85 M8 0-19 BD200  0-95 0 ocal
O 0 0-25 NBC17e 0-10 BD205 080 0- OCRID
0 0-30 NCIx  0.24 0-80 0- OCH2
< [ 0-25 RBCI8I 024 0-95 0 0C82D
0- 0-25 HCIR 0-10 0-95 0 0C83
Q o 0-25 RCIAL 0-10 1-00 0-17 0C8s
\ 0 0-25 RCIR3 0-10 0-24 0 0C139
0- 0-25 BCIRIL 010 0-45 0 0C140
q-) 0- 0-25 BrRg 0-12 0-70 0 0C189
ACIROK 0-20 0-25 RCINL 012 0-70 0 ocC170
Q.) ACISL ¢-17 0-25 BCIAG 0-28 0-45 0 0CI71
ACIBIK 0-20 0-25 RBCIsT 028 0-50 0 0200
L \Cta7 o-g 0-25 =07 011 0-45 015  OC201
ACIBTK 0-20 0-40 I 0-11 0-50 0- 00202
[ ACcian 022 0-08 1 0-12 0-55 0-18 0C203
(@) AClu8K 0-20 0-09 M~ 0-11 045 0 0C204
ACY 17 0-25 0-10 B 0-11 0-45 0- 0C205
ACYI8  0-20 0-10 £ 0-14 0-70 0- 00309
ACY 0-20 0-15 B 025 0-48 0 P346A
fo]] 1Cyzo 020 015 n 0-35 0-85 0 397
ACY2L  0-20 0-15 BCY30  0-24 0-55 g oCP?
QO PR ET 015 BCY3l 026 0-60 0-80 ORPI2
Q ACY27 0-18 0-10 BCY32  0-30 0-40 0- OR P40
ACY2s  0-19 0-30 BCY3I3  0-22 0-40 0 ORP6I
R *cy: 035 0-80 NBCY3i 0-25 0-40 0-20 8Tl
ACY30  0-28 012 BCY70 0-14 0-40 0-50 BT141
ACY31  0-28 0-18 BCY7l 0-18 0-40 0-35 TIB43
ACY34 0-21 0-12  BCYZ2  0-14 0-22 0-20 UTdA
ACY35  0-21 0-18 BC210  0-20 0-22 0-30  2G30)
\CY36  0-28 0-12 RCZIL  0-28 0-35 0-30 20302
ACY40  0-17 0-15 BCZI2 025 0-35 0-35 26303
ACY4l 018 0-15 BDIzI 060 0-30 0-22 23304
ACYdd  0-35 040 kD123 085 0-30 0-19 G304
AD130 0-38 0:30 BDI2g 0-60 0-30 0-20 2G308
\DI40  0-48 0-30 BDI3L  0-80 0-30 0-19 26309
ADI42  0-48 0-30 BDI32  0-60 0-40 0-20 20339
\D143 038 0-30 1DIA3 065 0-40 02 0-42 2G339A
AD149  0-50 0-45 DBDIS  0-40 BFIS4 025 MIFI04 0-37 20344
\D161 0-83. BCI$7 0-10 RBDI3s 040 HBFIS3  0-30 MPKI05 0-37 20343

2H302A
2 )

e
&3
=

0-20 046 2N4059  0-10
0-22 50 2N4060 0-12
020 14 12
0-20 18 12
0-17 14 17
0-14 14 17
014 14 17
0-24 17 17
0-24 21 17
0-47 21 17
0-21 28 1?7
0-21 42 1?7
0-21 15 17
0-17 16 17
0-21 28 12
0-21 28 a2
0-21 75 5458 32
0-15 09 2N345 40
0-18 10 28301 50
0-

0

0-

0

0

)

0-1

2N2926 (Y)
0
2926 (0)

000 000000000000 0000000000000000000
°

0000000000000 00000000000000000000
- 5
13

0-10 50 58
2N2928 (R) 35 70
-10 28 70
2N2026 (B) 28 70
0-10 30 28327 70
2N3010 0-70 28 u8701 43
011 014 2 27 40361 40
2N3053  0-17 2N4058 12 40362 45
DIODES AND RECTIFIERS
AAlLlLY 0-08 BY133 0-21 0OAj0 0-38
AAI20 0-08 BYI164 0-50 OA47 0-07
ANL29 0-08 BYX38/30 0A70 0-07
AAY30 0-09 0-42 04a79 0-07
AAZ13  0-10 BY2Z10 0-35 OaNl 0-07
BA0O0O 0-10 BYZIl 0-30 OABS ¢-09
BA116  0-21 BYZ12 0-30 OQAv0 0-06
BAt24  0-22 BYZ13 0-25 OA9L 0-06
RA4B 0-14 BYZ16 0-40 0A95 0-07
BA154  0-12 BYZI7 0-35 OAu00 008
BA155 0-14 BYZI8 0-35 OAz02 0-07
BAls8 018 BYZ19 0-28 SDI10 0-05
BY100 0-15 Cao2 SD1g 0-05
BY101 0-12 (Eg) OA%L IN34 0-07
BY105 0-17 <06 INS4A 0-07
BYli4 0-12 cCossi INOtY 0-08
BY126 0:14 (Eq) OA70- INSI8 0-08
BY127 0:156 O0A79 0-08 INJISB 0-08
11128 0-18 OA3 0-35 18021 0-10
BYi30 0-16 OASSL 0-21 18951 0-08

NEW COMPONENT PAK BARGAINS

JUMBO COMPONENT PAKS
MIXED ELECTHONICCOMPONENTS
Ereeptionally good value
Renlstors, capacitors, pota, electrolytics
and colls plun many other useful ltems.
Approxzimately 3lbs In welght. Price inct.
P. & P. 21-50 only.

BRAND NEW
POST OFFICE
TYPE TELE-

PHONE DIALS

ONLY 75p each

THE NEW $.G.S. EA 1000 AUDIO
AMP MODULE *Guarantee

3 Watts

R.M.S.
ONLY

£2:63 each

Modnal Tested and Guaranteed.
Qty. 19 22:63; 10--25 £2:28 Vric vach. Larger
quantitiea quotedt «n request. Full hook-ups diagramm
and complete technical data xupidici free with each
modual or available separately st 10p each.

Pack

No. Qty. Description Price
C 1250 Reslwturomived values approx. couat by weight 0-50
C 2 200 Capacitars mixed values approx. count hy weight 0-50
8 50 Precl<ion Rexlstors <12, -01°, mixed values 0-50
<4 76 $th W Resistors mivel preferred values 0-50
5 5 Plecea axorted Ferrite Rodu 0-50
8 2 Tuning Gangx, MW/LW VHEF 0-50
(S 1 Pack Wire b0 tnetres axesorted colaurs 0-50
C B8 10 Reed Hwitchen 0-50
C9 3 Mlero Hwitches e 050
10 15 Assorted Pots & Pre-8etw . . .. . 0-50
(M} 8 Jack Sockets 3 x 35 x 8tamland 8witch Types 050
Cl2 40 Paper Condenners preferred tyjun nlxed values 050
13 20  Electrolytics Trans. types o .. " .. 0-50
cu4 1  Pack assorted Hardware —NuatsfBolts, fironets ete...  0-50
cis 4 Mains Toggle Switches, 2 Amp DfP 0-50
Cig 20  Amsorted Tag 8trips & Pancls 0-50
Cl7 10 Axworted Coutrol Knobsx 0-80
18 4 Rotary Wave Change Switehies 0-50
Ci9 3 Relayx 4V Operating .. o 0-50
20 4 Bheets Copper Landnate approx, 107 x 77 0-50

Please add 10p post and packing on all componeat packs, plua a further 10p
«m pack Now. Ct, C2, C19, C20,

PLUS-MUCH MORE-
SEND NOW FOR THE
BI-PAK ‘““‘Component Catalogue”’

5p to cover postage etc.

Pleose note that os from April Ist 109 must be
added to all the above prices.

SYSTEM

Each Kit contains two Amplifier Mod-
ules, 3 watts RMS, two loudspeakers,
15 ohms, the pre-amplifier, trans-
supply module,

and other acces-
illus-
trated stage-by-stage instruc-
tion booklet designed for the

former,
front panel
sories, as well as an

power

beginner.

Further details avaifable on

request.

NOW-TURN OVER FOR MIORE FANTASTIC OFFE|

12 STEREO

ONLY

£16:95

FREE
P. & P.

4




The largest selection

NEW LOW PRICE TESTED S C.R.’ KING OF THE PAKS  Unequalled Valye and Quality | QUALITY TESTED SEMICONDUCTORS
PIVIA 3\ 5% 54 7A  10A 164 30A Pak No. Price
TO5 To».t-'rom)TomTom'rou'ron'row g £p
50 0-23 0-25 0-35 0-35 0-47 0-50 0-53 1-15 S E NEW B' PAK UNTESTED Ql 20 Red apot transistora PNP ... .. ... 0-50
100 0 -33 0-47 0-47 0-50 0-58 0-63 1-40 SEMICONDUCTORS 2 16 White spot R.F. tranalistors PNP . 0-50
'.'3008 »3; 3-49 0-49 0 57 0-61 0-3% 1-60 Q3 4 OC 77 type transistors .. ......... 0-50
4 47 0-56 0-56 0-67 0-55 0-03 1-75 . . Q4 6 Matched translstors OC44/45, SIIBIDO 50
2338 : % g:g 8 ;’g g ;;’; 0- 97 i"g = Money back refund if not satisfied Qg g gc 75 teanshtors 45/, sty
i 1 560 4-0 L Q (0 72 transtators . . 0-50
Pak No. Description Price | Q7 4 AC 128 tranvistors P P high gain.. 0-50
SIL. RECTS. TESTED U 1 120 Give Sub-Vin. General Purpose Germanium Diodes 050 |35 7S oL Fosd
PIV 300mA 750mA 13 15y 3% 10, U 2 60 Mixea Germanmum Tramistors AF/RF ﬁ-:so Q10 7 OC 71 type transistors . . 0-50
50 0-08  0-05 0.05 0-07 0-14 0- U 3 75 Germanium cold Bonded <ab-Min, like OAS, OA47 . 0-50 | Q11 2 AC 127/128 Complemen atre
2 NPIN
1000:04 0:05  0-b. 5 13 0.6 0. U4 40 Genmanmm Trasistor. Iike OURL ACT2R 080 | 410 5 lA'\l-rlli\oP{ype s %
200 005 . 06 Q- . - 2 s
Froolator g‘l’g 3_3'7- 3_53 g_ ? 3. U5 7 60 20014 Snb-3in. Sheon Dioden 0:80 { Q13 3 AF 117 type transistors L 0-50
600007 0-16 0-10 0-2, 0-34 0- U 6 30 il Planar Trans. NI'N llke BSTO5A. 2N706 .. ........ 0-50 | QL4 3 UC‘I(I HLF. type tranaistors .. 0-50
H000-10 017 011 025 0.37 0- VT I s leetiflers TOI- AT 750mA VITC. RANGE up to 1000 0-50 | 918 7 22929 il ™ Epoxy transistors
o tant i : N 2 . o ogal . mizedcoloues ...................
\ooe 1 0'53 0_14 3_33 3.2';‘ g' 1 S0 8L Ilan o Diodea DO-7 Glass 250mA lke 0A200/202 . _o _50 QI6 2 QETHR0 low nolse Germanium
Cuo20 dMned Voltages, 1 Watt Zener Diodes . ... transistors ............. . 0-50
4 . : 5 NPN2 A ST.1414 3 x .
TRIACS FULL RANGE OF :-l? N R TOS P 4 MADT'S2 x MAT 100 & %
\BOM2A 64 100 | ZENER DIODES 125 PN Sl Planar Trans. TO-5 like 2N1 120 . -80
T0-1T0.66 To.ug | YOLTAGE RANGE | U12 12 Slheon Rectifiers Epoxy 500mA up to #00 PI 3 \ul)’r's” x MAT 101 & 1 x MAT
F N ' 2-33V. = 300mv (DO-7| UI3 30 FNI“NPN 8il. Tranalstors 00200 & 28104 . 0 80f 3121000 -50
100 3: 5: i; ﬁ&\‘(;)llsapeca.“l,i“\'\'(égo{)o- Ul4 150 Mived Silicon and Germaniumn Diodes : ¢ el '("‘l‘:,':a‘n'l'u";":‘r‘::":‘:" g gg
a D - - ye » > | tra
koo 80 d 6 dtud) 2%9 ea. All fully Ui 25 NPN Sil. Planar Trans. TO5 like l!l-\bl 2N6YT 20 NKT transistors A.F. R.F. coded .. 0-50
g 0 80 | teated 5% tol. and| Uls 10 3 Amp Slllcun ltectmen 8tud Type up to 1000PIV lg g.\ QOQI?HJcon djodes sub-min... .. 0-50
400 70 75  1-10 | marked. Slate volt ‘17 0 G , tors TO-5 1 LI AT oo 0-50
- r:qulr:'d_ ate voltage l'l7 30 Germaninm PNP AT Tranvistors TO- 6 like ACY 17 15 INO14 Silicon dloden 76 PIV 76mA 0-50
DIACS 6 Amp 8ilicon Rectiflera I Byz13 T\pe up to 600 PT 8 IO ASS Germanium: diodes sub-min
FOR  USE  WITH 5 Silicon NPN Tranalvtora like BC108 ... ... ... 00| _ _IN6S ... 0 0T 0-50
TRIACS B:a?;"énRPOTEDR 1:5 Ay Silicon Rectifier Top fiat up to 1000 F1V 3 ;‘l’l:‘cg‘l:)o’:‘"c':‘r’c"c[fn‘:'r':‘m?‘l‘g"’“ . gfgg
BRI (D32) 37p each G Eq FIE AF. Germanfum Allos Transiators 2G:300° terlea & OC71_ 4 Sillcon translstors 2 x 2N696,
L F_REE - . on heat sink. 0 MADT n ltke Milz Serlea 1;\_1: Transistors_ 1 x 2NG97, 1 x 2NG98 -50
One 50p Pak of your| 100PIV- 90p each Germaniurm 1 Amp Rectifiers GN Serien up to 300 P "Bo,f 430 7 Sllcon s awitch “transistors 2708
own choice free with 300 Mz NPN 8illcon Transistors - INTO8R, R8Y27 | 0:50
orders valued £4 or over. :l}:wi L;NE Fast Swltchlng Silicon Dicden like INOT4 Micro-Min. .. 0-50 o0 m
astic Enca d q . 2 3 pNP lllmntran-lnton" x 2N1131,
BRAND NEW TEXAS | g Amp. BRIDGE RECTS) ? ;\:\ (1;::l'lllll|ul(l)l AF Tran-l-u:‘r;o‘l’l(,)l‘l Iél;:ﬁ.:(?:’zoo. e :lgg 1 x 2N1
GERM. TRANSISTORS [ 5o v RMS  32p cach mu 8CR'a TO-S can, up Lo & 126-6 Q33 3 S'l'w"".’“m“"‘"°f" y
g a Plastic Slticon Planar Trans. NPN 2 0-50 1 Q34 7 Silicon NPN transistors
Coded and Guaranteed 100 v Ru8  37p ., 500MHz (code P397
. ! i 400 v RMS  468p .. Siticon lanar Plastic NPN Trane. Low N 37 50 35 INSi Zl’\PeTO 5)
Fak No. EQVT | Size 15 mm x 6 rum. Zener Dicles 400inW DO-7 care 3-18 volts mixcd - 060 | 9% 1 x 2N2005 0-50
TU R 263713 —————————| U335 15 Piastic Care I Amp Silicun Rectiflers IN4000 Rerlen 050 | Q34 646 TO-18 plastic 300 MEz NPN 0-50
UNHUNCTION U'34 30 Siticon PNT Alloy Trans. 'ro 5 HCY26 zsxo-’/a 0-50 | Q37 3 2N3053 NPN Silicon transistors .. 0-50
. t.Tl!::s‘Elt n’\\"s%lﬁ Uas r 0-50 | 938 7 NN transistors 4 x 2N3703, 3 X
e B 5 . 2 ANBTO2 ... .
27p each, 25-99 g§p ) Uas J .\ Tr:\n-hlorn TO-.’) I%l'\'ﬁol 0-50 e
p . o ~; 0-
MR e o a1t v i 01|l o | ELECTRONIC SLIDE RDLE
K k4 "K jcon Trans, A z 9 -
3 Ml The MK 8lide Rule, designed to -
CADMIUM CELLS U39~ 30 KF. Germ. PNP Transistora 103/86 TO-5 0-50 tmf\lc c1lcul;lelonl“(:nt(u:ngln}:; follo‘-’-:‘r‘:‘;lis;lile—c—
., ORY k 43p G340 10 Dual Transi<tors 6 lead TO-5 2060 . 0-50 | Converaion of Frequeney and  Wavclength,
Al 50p cach pak ORPGO, O RP61 40p each G326 RF Germanium Transistors TO-5, 0G4S “0-50 | Calculation of L, C and fo of Tuncd Circuits.
15— e —— oD . — Reactance and Self Inductance. Area of Circles.
2N2060 NP SIL. DUAL GENERAL PURPOSE | U42 10 VHF Germanium PNP Transistora TO-1 17 0 50 4 volume of Cylinders. Resistance of Conductors.
3 NPN SILICOK SWITCH- 25 Hil. Trane. Plastie TO-18 A4°, BCI3[113 0-50 | Welght of Conductors, Declbel Calculations.
mes CODE D169 | 7 —
EXAS. O r price 25p s’I‘g T;‘)‘REAN,?ISDG TOS-IB 20 8il. Trans. Plastic TO- ll(,llb/\ 0-50 A‘Anl:le Functiona. \a!lurnl Log» and ‘e’ Functlons,
! X g SN — ] Mult t ) b
each. 27z3/00A a0 BST- 7 3A BCIt. TO6G up to BOOPIN ... ... 1:00 [ ang“iimeation and c;ﬁ{’:?ﬂonsgflf'\gﬂaxﬁugl&'
=== devicen no open or short A must for every electronic engineer and enthusi-
120 VCB MIXIE DRIVER | circuits. ALSO AVAIL. | Code No's, mentioned ahove are given as a guidc to the type of device in { ast. Size: 2 em x 4cm. Complete with case and
TRANSISTOR. 8im. | ABLE in PNP 3im. to ]| the pak. The devices themnelves are normally unimarked. {natructions. Price each: £3-38
BANUL & 407, 2N1893 | 2N2906, BCY70. When
iuLLY TESTED AND | ondering  please  state f
CODED ND 120, 1-24 | preference NFN or PNP, :g‘-}-%%’? T%E%TO,,JR’,‘:J INTEGRATED CIRCUIT PAKS
l7n cach. TO.5 N.P.N. N . £p NPN Hin. to BP x 25 and P21. Manufacturers “Fall Onts" which include Functional and Part.Punctlonal Unita.
2hup 18p each 20 For 0-50 BRAND NEW. Full dJata These are classed as ‘out-of-spec’ from the rmaker'a \er) rigid specifications, but
xgg :_z: {32 available. Fully guaranteed. are ldeal for learning about I.C's and experimental work
NIl trans. auitable for A i Qty. 124 25-99 100 up
1%, Organ. Metal TO-18 Iggg :g: 1;33 Priceeach 45p 40p 36p Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price
r‘.:;tétm‘xnoo 6p each. ‘l:}a)oo -12X7400 0:50 | VIC46-5x7446 0-50 | UICB6=5x7486 0-50
! 1-12x 7401 0-80 | UIC47~Bx7447 0-80 | UICO0-5x7490 0-50
—— 3sn.. G.P. DIODES £p F.E.T.’S Wico: 7 g»sg {'l(‘us 5 %7448 8-50 UICO1-56x 7401  0-50
00 W 30..0-50 g . JIC -5l IC50 12X 7450 0-50 | UICG2-5x7492  0-50
POWER orivonny 1000 pso | FNI8I0 38p 28358 80p | yygoy 0-60 | VICSI-12x7451 0-80 | UIC93- 5x7403 .60
TRANS Sub-Min, 500 600 2&135? ggv ﬁ}ﬁ“{f’;g :39 rIcos 0-50 | UVIC53-12x7453 0-50 | UICOI -5x7494 0-60
Full Tested 1.000. 9001 3U35 805 MPF108 o [ vices 0-80 | TUICS4-12x7464 0-50 | UIC95-5x7495 0-50
BONANZA ! { 1eut for Organ Builders. | 4 » | vico? 0-50 | UIC60-12x7460 0-50 | UICYUG~5x7496 0-50
‘l'}::m 3-53 1]’{070 -8x7470  0-80 | UICI00~5x74100 0-50
101 -8l UICT2 8% 7472 0-50 | UICI21~Bx74121 0-60
GENERAL PURPOSE GERM. PNP . > ; 5 ;
Coded GPLOV. BRAND NEW TO.3 CASE. POSS. NEW EDITION 1971 Vitao oino] || BiSTame s O AT L TR T
REPLACE.:~ OC25-28-20-30-35-36. NKT 401-403- r1C40 080 | UICT5 827475 060 | UIGIS4~5x741a4 o-gg
404-405-408-130-401-452-453.  T1302 o» 250A. | TRANSISTOR  EQUIVALENTS{ {j(-y] 0-50 | UICi6-8 8 0 g
N AR TR LA B ; 7 %7476 0-50 | VICI93-5x74193 0-50
TA-458A, 2N511 A & B. TC. § BOOK. A comnplete cross reference | | 1C42 0-50 VICRO -5 X 7480 0-50 UICI99 =5 x 74199 0-50
VCIIO 80V VCEO 50% 1C 104 PT. 30 WATTS it f acd equivalents book for European, | -1¢43 0-50 | UICRI-5x7481  0.50 RS 8
30-170. American and Japanese Transie- T1C44 44 0-50 UICR2 - 5x 7482  0-50 VICXI =25 A ted
PRICE 124 25-99 log up Jtors Exclusive to BI-PAK 905 [ 1'1C43.5x1443 080 | Uloas - ontins 9 o ; e 1-50
43p each 40p each 36p each ] each. ‘ 4
SILICON High Vollsge 250V NPN Packs cannot be aplit, but 25 a«sorted pleces (our mix) is availablc as PAK UIC X1.
To:l; casc. G.P. Switching & Amplifier 2N3055 =
Applications. Brand new Cuded R 2400 A LARGE RANGE OF TECHNICAL | Bi-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
}l‘:l;,ot;igl‘-gﬁ'? :&?ﬁ(z: 6.0/30 Watts. 115 wATT s, J AND DATA BOOKS ARE NOW ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES—
LR PRICE EACI : POWER NPN ;;':;L:gzﬂr_:é i}'so_‘f?li 18 BALDOCK STREET (A10), WARE, HERTS.
-24 25 N
i 5.9 10950 | 509 K acit TEL. (STD 0920) 61593.
OPEN MON.-SAT. 9.15 a.m. to 6 p.m.. FRIDAY UNTIL 8 p.m.
ADI6I / 162 rxr ?uui{clgu\ 15‘11 '}VAg'rsl %Amsn NPN/PKP g T L
0-3 Plastic. BIP 20 PNP. Drand new.
/P COMP G ERM TRANS. VCBO 100/VCEQ 50/IC 108. HFE type 100/t 3muiz. | Please note that as from April Y,
OUR LOWEST PRICE OF OUR l'RlI(‘h ll-‘l'{ IP AIR: yPe 100/ f P R Ist 10% must be added
85p PER P.AIN . 1-24 pre. 80p 2590 pre. 55p 100 pre. 50p to all prices.




-the lowest prices!

74 Series T.T.L. 1.Cs

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS
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-60 8N7496 0-87
-608N7410021-65
-12/8N74104 0-87
-58/3N74105 0-87
-88(8N74107 0-40
-20/8N74110 0-88
+20'8N7411121-28
+78/8N7411821-00
-88/8N7411081-38
-98/8N74121 0-40
-98'8N7412281-40
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8N7446
BN7447 41:00
BN7448 £1-00
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25 100+ 1 100+
014 0-12'8N74123£2-80 £2-70 £2-60
0-14 0-12.3N74141 067 0-64 0-58
014 o 74145£1-50 £1-40 £1-30
0-14 0-128N7415023-00 £2-70 £2-50
0-14 0-123N74151£1-00 0-85 0-80
0-26 0-24 3N74153£1-20 £1-10 0-95
026 0-243N74154£1-80 £1-70 £1.80
0-35 0 74155£1-40 £1-30 £1-20
0-35 0 74156£1-40 £1-30 £1-20
0-43  0-42/8N74157£1-90 £1-80 £1-70
0-39 0-38 SN74lsng£l 80 £1-70 £1-60
0-64 0-538N74161£1-80 £1-70 £1-60
£1-15 £1-108N74162£4-00 £3-75 £3-50
0-86 0-853N74163£4-00 £3-75 23-50
£1-05 0-95 ANT4164£2-20 £2-15 £2-10
0-85 0-90 SNT4163£2-25 £2-20 £2-15
23-50 £3-40/BN74166£3-50 £3-25 £3-00
0-31 0-30{8N74174£2-30 £2-20 £2-10
25:25 £5-00/8N7417521-60 £1-50 £1-40
064 0-88/8N74176£2-50 £2-40 £2-30
0-95 0-90/8N7417742-80 £2-40 £2-30
0-64 0-88/SN7415022-00 £1-60 £1-40
0-64 0-58[BN7414125-50 2500 £4-78
0-74 0-688N741x2£2.00 £1-80 £1-80
0-74 0-88/8N7418423-50 £3-25 £3-00
0-84 0.78/BN74190£1-95 $1-80 £185
21-60 £1-55'8N7419121-80 £1-85 £1-80
0-94 0-888N7419221-95 £1-90 21-88
0-94 0-888BN7410322-00 £1-80 #£1-75
0-38 0-368N74194£2-70 £2-60 £2-50
l0'53 0-808N7410522-00 £1-00 £1-80
Hg ‘3;é°nxmnen-so £1-70 8160
81.95 g1.10BN7410781-80 £1-70 £1-80
0-37 0-34/BN7419885-50 25-00 24-50
£1-30 £1-10/8N7410088-50 25-00 #4-80

LINEAR 1.C's—FULL SPEC.
Price
1-24 28-00 100 up

Type No.

BP 401C—8L1010 63p 8%  4bp
BP7010—BL701C €8p 80p 48p
BP 7020--8L703C 63p 80p 48p
BP 70073702 88p 48p 40p
BI700-—-72700 16p 34p 80p
BY 7001 "lA’OQO 38p My 80p
BI 71074710 44p 48p 40p
BP 711 AT11 48p 43p 40p
BP 74179741 78p 80p 80p
HATONO—uATO0 A8p 16p 24p
TAA 208-- 70p 0p  8bp
TAA 293— 90p 8 0p
TAA 30 170p 183p 130p

B.G.8, EA1000 868

ROCK BOTTOM PRICES

LOGIC DTL 930 Serias |.C's

Type Price

1-24 26-60 100up
P P

0.

RI930 18 11p 0

nPosz 18p  18p 1p
Broas 13 18 1p
11033 13p  19p 1p
npea 18  18p 1p
BPo44 13p 19p 1p
1P04d 28p  24p R8p
RPuen 1 1lp 0p
nreds 28p 84p Rip
nrosi 88p 80p 8p
nitudy 13p 11p 0p
Riwovy 40p 38p 8p
NI'V0V4 40p 38p op
Brun97 40p 88p 8p
BIO0OD 40p  88p 8p

Devices ruay be ized to quality for
quantity price, larger quantity prioes
on applicatlon, (DTL 930 Beries only).

NUMERICAL INDICATOR TUBES

f1

anris

MODEL | CDes 3018F

= | 1 Minitron
Anode voltage (Vdo) 170min | 178wmin ]
Cathode Current A- . a All Indicatora

e L) . o 14 ! 09 + Declnial
Numerleal Helght (tum) 14 13 9 point. All side
_— - | viewing. Full
Tube Height (mim) a7 az 22 data  for all
——— — types available
Tube Diarneter (mm) 19 13 12 wide | Oh request.
L.C. Driver Reo. UPSLor | BPlor| DP4T |
41 141

PRICE EACIH £1-70 £1-85 21-90

|

RTL MICROLOGIC CIRCUI1S
Price each

Fpoxy TO-bcase 1-24 23-99 100 up
uL900 Buffer 35p 33p 2
uL914 Dual2ljp

gate 3Bp 33p 2
ul923J.-K flip-flop 80p 47p 45p
Date and Circuits Booklet for IC's

Price 7p.

DUAL IX LINE S0CKETS.
14 & 16 Lead Sockets for use with

DUAL-IN-LINE LC's,
PROFESSIONAL

TWO Ranges
W LOW COS8T,

4 25-89 100up.

TS0 14 pin type d Wp  27p 25p
TS0 16 ,, ., 35p 32 30p
LOW COST No.

BPS 14 15p 13p 11p
BPS 16 16p 14p 12p

BI-PAK DO IT AGAIN!
S0W pk 25w (RMS)

019, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50

% Frequency Response 15Hz to ONLY

100,000—1dB. £3_25p each

% Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

% Distortion—better than -1% at

1KHz.
% Overall size 63mm »

% Signal to noise ratio 80dB. 105mm x 13mm.

Tallor made to the most stringent specifications uslng top quallty componeats
and incorporating the Iatest solid state clecuitry and ALBO was conceived to fill
the need for all your A.F. amiplification needs.

FULLY BUILT — TESTED — GUARANTEED.

STABILISED POWER
MODULE SPM80

APBO s especially denlgned to power 3 of the ALSK
Amplifiers, up to 16 watt (r.n.e.) per channel slinui-
taneously. This module embodles the Iatest components
and clrcuit techniques Incorporating complote short
circuit protection, With the addition of the Mains Trans-
former MTRBO, tha unit will provide outputs of up to 10
amps at 35 volta, 8ize: 63mm x 105mm x 0mm,
Theso unites enable you to bulld Auillo Bystemn of the highest
quality at a hitherto unohtainable price. Alwo ldeal for many
other applieationn ineluling :— Disco Bystemns, Fublio Address,
Intercoin Unite, ote. Handbook avallable, 300 PRICE £2:95

TRANSFORMER BMT80 £1-95 p. & p. 26p.
STEREO PRE-AMPLIFIER TYPE PA100

Bullt to a apeoification and NOT a price, and yot atill the greatest value on the inarket.
tne PA100 sterco pre-amny has heen ncel from the latest elreuit teenniques,
Designed for use with the ALSO power atplifier systen, thin quality made unst incorjioraten
no less than eight silicon planar transistors, two of thuse are apeclaily selcoted low nolee
NPN dovices for ure in the Input stages,
Three swlitelied sterco Inputs, and rumble and scratoh filters are features of the PA100.
whiloh alse has & BTEREO/MONO switch, volume, halance and continuously varlable
bass and treble controls,
SPEOIFICATION
Frequenoy Reaponise
Harmonie Distortion
Inputs ¢ 1. Tapo Head

2010z ~ 20K Ha £ 1dB
better than 0-19,
1:23 mV into 60K Q
2. Radio, Tuner 35 m\V Into 80K Q
3. Magnetio .U, 1:8 mV into 80K Q
All Input voltages are for an output of 260mV. Tape and P.U, inputs
equalisctl to RIAA ourve within £ 1d1B, from 201z to 40K Hx.
lia=a Contraol + 164D at 20Hzx
Treble Control £ 1341 at 20K Hx

Fiiters : Rumble (High Fass) 10011z

Bcratch (Low Pava) BKHz2
Blgnal/Nolse Ratlo better than = 65413
Input overload + 2ndB

+ 35 volts at 20mA
292mm x 82mm x 3Fmin
£11°95
SPECIAL COMPLETE KIT COMPRISING 2 ALS50's, 1
SPM80, 1 BMTS80 & 1 PA100 ONLY £23'00 FREE p. & p.

Bupply
Dlmnensions

All prices quoled in new pence Giro No 388 7006
Please send all orders direct to warehouse and despatch department

I-PAXK
P.0.BOX 6, WARE - HERTS

Postage and packing add 10p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back




SURPLUS BARGAINS

INDICATOR C.R.T. 8129 contains tube 3-5” green med persist-
cnce, 21 min valves, complete in case size 10 x 10” front 20" deep,
this unit contains internal E.H.T. and heater trans for 230v mains,
reqs ext 300v DC H.T. Modern well made unit well suited to scope
conversion. Good condition. £9-75.

CONTROL UNIT CAMERA. Contains meter 24" dia FSD | Ma
special scale markings, 3 ¥ toggle swts, 2 ¥ Ind lamps, push swt etc.
supplied in fitted wooden transit case. New condition. £!-85.
MIAVY Rx type B40 range 640 Kc to 30 Mc/s in 5 bands have int
mains P.U. and Spk, xtal cal etc. Supplied tested with circ. Few
only €27-00.

SELECTOR UNIT Contains meter | Mascale 0to | and 0 to 180,
motor 24v DC with gears, this drives multiway swt also 13 relays,
swits, etc. All in useful case size 12 x 6 x 7 £2-60.

IND UNIT CRT 26 small ind with tube 2-75" with PDA green
screen med persis. O.K. for scope use, 7 min valves. All in case
size B8 x 87 front 13” deep. Tube connections supplied. £4-10.

Ae COUPLING UNITS. Cover range 2 to 5-7 Mc/s intended
to match 80 ohm OQJ/P to long wire, contain 2 R.F. ameters, 2
variable inductors with counting dials in plywood cases with circ.
£€3-00.

METERS 50 Ua FSD scale 0 to 3, 30 or 300 sq case 3 x 2§"
£1-35. Also 500 Ua scale 0 to S size 2§ OSD £1:10. Also on panel
500 Ua scale 0 to 5 size 147 OSD on panel with swt £1.

INST SWTS 2 pole 23 way 2 bank 70p. CONDS. -l uf 1-% 2 for
60p. POT CORES |} x 1 2 for 60p. FUSE HOLDERS minia-
ture type 3 for 30p. HEAT SINKS size Il x 9 x 4" ready
drilled for 4 T.O.3 types with 4 | ohm res £1-00. IND 208. This is a
repeater ind with tube 2-75° dia, green med persis with base
shield and front plate base conn and volts req. supplied with
scan burns £1-55. TEST UNIT contains 2 vinkors, 4 Sil transis
{5v zener, 4 miniature relays, 3 min valves pots conds. etc. New
condition 85p. BLOWER MOTORS double ended type 24v
DC new £1:60. SPEAKER UNITS P.A. type speaker 8 ohm
in case size 9 9 8” with 600 ohm line trans suitable out-
door use. Good condition. £2-75. BATTERIES 6 volt lead acid
type metal cased 40 amp./hr, size 10 X 9 x 5”. New with
filling inst. €£2-75 DYNAMOTOR UNITS 12v DC in 220v 100
Ma DC OJ/P fully enclosed for TCS Rx £1-50. also 12v in 440v
200 Ma O/P £€2-00. DIODES 800 P.I.V. | amp. New 12 for £1-00.
DIODES 200 P.I.V. 8 amps ZR22 type 4 for 60p. TRIMMERS
20pf air spaced ceramic. New 10 for 50p or £4-00 per 100. Also
10/110 pf ceramic dielectric 5 for 50p. METER UNIT part of
nav display centering type scale L & R as two coils on magnet
enables reading to be controlled from two circs. New condition
with circ. 95p. Also available cross pointer ind part of RIIS5
Rx as two movements of |15 Ua ea. £1-40. TAG STRIPS solder
type 24 way new |0 for 25p. VIDICONS camera tubes E.E. and
E.M.l. types graded according to scan marks £9-00 grade A. £6-00
grade B. JOY STICK CONTROLLERS give control in N, S, E
and W directions with | pole ¢/o micro swts. £1-20 TRANSFOR-
MERS. All 230 SO ¢/s Pria as follows: Sec 1125-O-1125V at 565 Ma.
New boxed £7-00. Sec 415-143-0-143-4]S at 360 Ma on 4(5v
and 120 Ma on 143v. New boxed £3-00. Sec 350-310-0-310-350
at 220 Ma, 5v 6a. 6-3 52, 6-3 3a twice and 6-3 la twice £2-65. Also
Pria 210/250 Sec 27v at 41 amps cont new £11-00 VALVES 5U4,
6X5, 6X4, 12AT7, 85A2, OB2, 12AX7, 6BH6, 6AKS, 6AK6, 6SN7,
6SK7, 65]7, 6H6, 12AU7, 6BA6, 6AS6, any 3 for 50p.

CIRCUIT DIAGRAMS. RIISS, B, F, L, N with values 50p.
R1392, R147S 30p. CT38 50p. Scopes CD 518 (CT316), 13a,
1035 Mk. 1, 2, 3, 1049 Mk 3 all 50p. Rx B40 50p. Rx STC R4187
set of circs and parts list £1-00. Sig gens TF144G with values
50p. TF80Ia with values 75p

All goods ex equipment unless stated otherwise. The
above prices include carriage or postage for U.K. main-
land. S.A.E. with enquiry.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD S9 SHL

PRINTED CIRCUIT KIT

BUILD 60 INTERESTING PROJECTS on s PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}in x 2§in. (2) 1 Boanl for Match-
box Radlo. (3) 1 Board for Wristwatch Radio. etc. (4) Reaist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amatexrs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit: (10) Eesentisl
Design Data, Circuits, Chassis Plana, etc. for 60 TRANSISTORISED PROJECTS.
A very comprehensive selection of cirenit« to enit evervone’s requirementa.

EXPERIMENTER’S
PRINTED CIRCUIT KIT
70p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL [5p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal et with voltage-quadrupler detector.
(3) Cryatal 8et with Dynamic Loudspeaker. {4) Cryntal Tuner with Audlo Amplifier.
(3) Carricr Power Converslon Recelver. (6) Split-Load Neytralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON' Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radjo.
The small*at 3 deslgns yet offered to the Home Constructor anywhere In the World.
3 Subminlature Radio Recelvers based on the “Triflexon' clrcuit. Let us know
if you know of a amaller design published anywhere. (10) Postage Stamp Radio.
8ize only 1-62in x 0-95In x 0-25in. (11) Wristwatch Radio 1-15in x 0-80In x 0-55in. (12}
Ring Radlo 0-70in x 0-70in x 0-35in. (13) Bacterla-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Recciver. (13) Tranasiator P/P Anplifier. (16) Inter-
com. (17) 1-valve Amplifier. (1R) Reliable Burglar Alarm. (19) Light-8eeking Animal,
Guided Mlssile. (20) Perpetual Motion Machine. (1) Metal Detector. (22) Transistor
Tester. (23) Humnan Body Radiation Detector, (24) Man/Woman Discriminator.
€25) Bignal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remnote Control of Models by Inductlon. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Retlex Raillo. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Raln Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Sterco Push-Pult Amplifier. (36) Light-Beam Telephone
“‘Phowphone". (37) Light-Beam Transmltter. (38) 8ilent TV 8ound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyriator Drill 8peed Controller. ($1) Light Dimmer.
42) 1.C. P 1 . (43) 1.C. Amplifler. (44) 1.C. I . {43) 1.C. Radlo. (48)
Raudive Voices Receiver. (47) Blofeedback Amplifier. (48) Brainwave Detector.
{49) Proximity 8witch. (30) Laser Projector.

Plus 10 Phatoelectric Clrcults, Simple Alarms, Long Range Alarms, Projector, etc.

YORK ELECTRICS, Mail Order Dept.

335 BATTERSEA PARK ROAD, LONDON, S.W.11
Send o S.A.E. for full details and o brief description of all kits and Projects.

Lasky’s

AudioTronics
Catalogue1973

The great 1973 edition of Lasky"s famous Audio-Tronics catslogue is available
- FREE on The 48 paper size pages — many in full colour — are
packed with 1.000s of items from the largest stocks in Great Britain of every-
thing for the Redio and Hi-Fi enthusiast, Electronics hobbyist, Serviceman and
Communications Ham. Over half the pages are devoted exclusively to every
aspect of Hi-Fi (including Lasky’s budget Stereo Sy and Pack Deals),
Tape recotding and Audio Accessories. See the great new Lasky's Credit Plan
Scheme — enabling you to buy youridesl choice of equipment on easy terms.

w Send this coupon with 16p for post and
inclusion on our reg liing list.




R.088 MATCHED STERED LOUD
SPEAKERS. Here's real value un.
stereo speakers! Each unit comes
complate with 10-foot lead and phono
plug. and look really smart. Power
handiing par sp 4 watts rm1,
8 wetts peek. Frequency range: 40-
16,000 He. Flux density: 8,500 gauss.
impedance: 8 obms. Dimensions: §”
high. 517 wide. 43° deep. Fimish:
oied walnut,

ROC PRICE £9:50 peir.

Normal Prce£10 75

o, !

AMPLIFIER MDDEL SA-500
A superd hi liamphiher with ail the tea
tures you've ever wanted - for under
{46 00 Saving over {1000 on the mormal
retail value Up-to-the-minute shder controls for bass and treble npauu
velume and balance controls. Heagphane socket on front panel Push button
tnput controls - magnetic phono {high low) tuner. aus mono, Momitor
Loudness push-buttan control for perfect sound at low output levels.
Lett and nght push-button onjoft switches for speakers Noise hitering
and tape monitoning facihiies. Two ausiliary AC outlets Frequency response 20-
20.000 Mz 1 db at full power 15 watts rms per channei Walnut cabinet with
satin alummym tnms Inputs phono 2 SmV and SmV RIAA, tuner aua 250mV Hum
and noise: phong - S0db: tuner aux - 65db How s that for 2 soecihcation!

—_— Size 14" wide. 3; " high 10,7 deep

Narmy) by
£95 59

_‘“% D __“'
e eile o

OLSON AM.400 4 WATT STEREO AHPLIFIERQ

Here's marvellous value for someone just starting to set them-
selves up in audio! At only £10 50, you get & fine amplifier 1n 2
scrateh resistant metal cabinet, with g smart brushed aluminium
front panel Itincorporates separate tona and volume controls for
each channel. Inputs are proviced for turntable [ceramic car-
tridge). tuner and tape deck or racorder. Frequency response: 70-
20,000 Hz - 3dB. Output 2 watis r.m.s. per channel into § obms.
Inputs: phono 80mV. tuner/aux 80mV. Size 8° wide. 2} high,
44" wide.

R
A-3000 36.WATT %

SOLID STATE ST!R!O AMPLIFIER
The A-3000 looks as good as it sounds!
Giving you e big peiformance this superb
audio emplifier has 2 full range of facilities
on the front and cear panels. On the front ~
all the controls you're ever likely to need
plus 2 headphone socket. On the rear -
signal inputs, speaker outputs and 2 line
fuse for crcuit protection.

Specsheations: 18 watts rms per channel
intg 8 ohms, Frequency response 20-35.000
He (- 2db) inputs Magnetic. Ceramic.
Tuner, Tape. Aur. Tape Play. Size:
Msmm « 300mm ~ 130mm.

R
25-WATT J.WAY
CRYSLER
"LIVING AUDIO*
SPEAKER CE-S5b

This high quality speak-

er has its own built-in

J.way sound response switch,

giving you the ideal frequency response for
t-fi. aatural of mood music hstening. s
beautiful. heavy. oiied walnut cebinet
incorporates two sepaeate speaker units an 8~ woofer, and 8 57
mid-range with 2° concenteic tweeter. Power handhing

capacity’ 25 watts r m.s into 8 ohms. Overall frequency res -
ponse- 35-20.000 Hz. Cabines size: 10} x 73~ x 837, fxactly
nght for matcling the most modern decot.

Num.,h
£39 3¢ ,“'h

OLSON RA-310 AM FM MPX
STERED TUNER
This ROC Tuner 15 especially de
signed to match the Oison AM.39%
Stereo Amphtier In prnce and
value. as well as 1t 5 good look
- ng design’ But of course it’s also
1deal for use with any otner ampliier The RA 310 costs £10 00 less than
the notmal retail value and yet 1t 15 a highly sophishicated umit. incorpo
rating the latest sohd state techmques. Operation 15 drilt free for sup
reme station holdsng capabiity You can connect this Tuner 1o 3 stereo
amplifier 1o a tape deck or a rape recorder And of course it covers all
the stations n the AM and FM bands FM 87.108 MHz. AM 525 1605 kHr
FM Sensitivites FRE 3uv AM, 250UV Stereo separation 3048 at TkM2 image rejection
6048, Size 1145 wide. 4 hegh. 7} " deep

o
narmat e e

REALISTIC SA-100B 6-WATT g
STEREQ AMPLIFIER
Here's fabuious, exciing value
mintature! This high quality stereo
amphher measures only 9" wide 3
mgh - 5]° deep And yet it has sepa-
raie ganged volume._ balance and tone con-
trols Plus speaker tn out. mono;stereo, phono.
5 tuner and power on off shde switches The ends are orled walnut. with match.
ing enamelied metal top The tront panel s satin alumimum and walaut- brown
enamel Frequencyresponse s 5010 10 000 Mz 3dB. Qutput Iwatnr.m.s,
perchannelinto 8 ahms Inputs are 100mV for both phono and tuner

CONSTRUCTORS
KITS

TWO TRANSISTOR
RADIO KIT
Complete with solar cell
£2-50

10 PROJECT
INTEGRATED
CIRCUIT KIT

ROC PRICE

PALACE AMFM/MPX STEREQ TUNER AMPLIFIER SSA-16

This is one of the lowest priced stero tuner amphhers on the
market It covers the full range of both AM and FM broadcast
frequencies. And when you'rs switched to FM. an indicator
hights up when » stereo signal is received - that's the time to
switch to "Stereo”t The SSA-16 has all the fa o3 you'd ex-
pect to hind on tuners costing twice as much ~ separate vol-
ume. bass. treble, balance and tuming controis. Selector Switeh
for tape, phono. AM_FM, sterso. Jack socket on front pane! for
stereo headphones. Frequency range: FM 88-108 MH:. AM
§35-1605 kHer. Frequency response: $0-10,000 Hz - 3d8B.
Power outpul: 4 watls total music power into two 8 ohm
speakers. Size: 16° wide. 4} migh. 8™ deep.

8uild a radio, morse key etc
£3-50

SOLAR ELECTRONIC
KIT

20 ways of harnessing the sun's
enerqy

£4:50

TWO OCTAVE
ELECTRONIC ORGAN
KIiT

Make your own music.

eAoLe Lc 07 stenco L

MOVING-MAGNET

CARTRIOGE "~

Here's your opporfumty

1o own 2 transcription cartndge

for the piice of a ceramict 1s specrally de.

signed 10 Match 10p quahty tone arms. and

10 get the very bestfrom your b1 amplifier

07 ml diamond stylus Output. TmV per

channel Frequency range 20.21.000 Wz

Channel batance - 1d8. Channel 1epara-

ton 28¢8 Comphance 12 10-6 cm/dyne.
ROCPRICEES 37

TEC HR-007
PHONE RADIO
When you want to histen to
< the radio all by yoursell
Then this will solve the
problem. Separats volume
and tuming controls with
easy 1o use knobs. Frequency range »s
§35 10 1608 kHz medium wave band
Manmum outputis 300 mw.
N.emal Py ROC PRICE £580

HEAD-

plete with speaker.
£4:

. OLSON AM-385
] 40-WATT STEREO

AMPLIFIER
Andeal umt for your new
stereo separate system.
| it o5 more than £10 00
below the normal retarl
price! Making the AM-335
one nf Brtain's best t-h
buys. it takes in signals from magnetic or ceramic pick-ups,
tuners (see Olson RA-310) and tape decks. And it's got out-
$1) 60 puts for taping and for headphones. There are sepacate bass
and treble controls. separate Left and Right channel volume
controls. And 2 loudness switch for boosting the bass and
treble notes when hsteming at low output levels. Frequency
response; 20-20,000 Hr - 3dB. Output: 20 watts r.m.s. per channel
into 8 ohms. Inputs : magnetic phono 3 OmV RIAA, crystal phono 100mV.
tape 160mV. tunee 160mV. Size 115" wide. 4™=Migh, 7}" deep, The

speaification reads well - sounds even better!

ROC7-WATT STEREQ AMPLIFIER

CHASSIS 5K-317

This exciusive

RO C Stereo p

Chassisis

completely

self-contained. and

itocosts £2 28 less

than the normai re

tal  valve!  The

SK-317 15 a really

compact umil measuting only $}° wide. 137

tegh a0d 61 deep It contains its own mains

power supply. and has a ganged volume control and separate
treble controls for each channel. Specification: frequency res-
ponse 40-17 000 Hz - 3dB: output 3 § watls music power per
channel 1nto 8 ohms, nput. phono. 600mV; signal-to-noise

ﬁ ratso better than 4548.

tmay p,

A
3
£2 alhm,,

R.446 3-WAY MATCHED SPEAKERS

These will do justice to your amphher
pocket At aniy £20 00 a par they are real value for-morey
Each cabinet 15 heawly lagged and teak fimshed They
handie 16 watts rms (B watts rms each} Each loudspeaker
contains a6} base unit plus tweeter Frequencyrange 4010
19.000 Hy Size 14 high 3 wide 6 deep

and to your

ROC EI.EGTR()NIGS LTD

M.JORY Esq. 193 EDGWARE RD, LONDON, W2 1ET. 01-723 6211
CALLERS WELCOME 9-6 MON. TO SAT.

ALso AT 87 TOTTENHAM CDURT RD. LONDON W1
TEL: D1-580 37 39 OPEN 96 MON.

. SAT. 9-1

OLSON AM-372 16-WATT STEREO AMPLIFIER Q
Here's a teally good amplifier at a really down-to-earih price
nearly {7 less than the normal retal value! Just look at what
the AM-372 will do for you ~ reproduce signals Irom ceramic
or crystal cartndges, AM and FM tuners. and tape recorders.
And 12 gives you outputs for two sets of speakers. headphones
and tape recorders. Frequency response is 30 to 20.000 Mz .-
3dB. Qutput 8 watts s m.s, per channel music powerinto 8 ohm
speakers. Phono input 200mV. Tuner input 200mV. Stze:
12:7 wide, 37 tugh, 737 deep.

Return-of-post  mail
order service from
Edgware Rd. Orders
over £10 post free
(UK only). Add 25p
for p. & p. for orders
under £10. HP tetms
available for callers.
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-33 b7 €Yl .29 ECCI89 .48 Ez40 .40 PCL86 .38 UBF80 .55 T118 .20 OCszD .11
40 10C2 DAF9Ll .20 £CCH071-70 EZ31 .42 PD500 1.44 CUBFSS .38 119 .20 OC83 .20
45[10DET DAF96 .33 ECF80 .27 EZso 19 PEN4DD rpLel .45 573 .38 0C84 24
.85'1OFI Deav .80 ECF82 .25 pzsl 20 1.38 | Uco 14 T587 .43 OCI23 .28
68 10F9 bF91 .14 ECF86 .64 (;y501 .75 PEN45 .40/ UCC84 873 .15 0OC139 23
51/10F18 . DF96 .34 | ECF804 G732 39 PEN4SDD  UCCss 138 TAY7 . ocCl169 .28
.80/ 10LDIL . DHT6 .28 2.10/ GZ33 .70 .75 10 TAO7 .23 OCI72 .35
.15°10P13 .54 30L17 .85 LK40 .55 KCH21 .83 (3734 47 PEN4§ .20 15 ' GET8Y8 .23  0C200 .22
.50 10P14 1.08 30P4MR .95/ DK92 .35/ ECH35 .50 (737 .87 PEN453DD 13 M1 15 oCcu01 .38
.63 20P12 .69 DK96 .35 ECH4® .57 HABCS0.44 .9 13 1 0AS 28 0C203 30
40 30119/ DLo2 .23 ECHS1 .25 yjL23DpD.40  PENDD. 25 0A9 13 | 0C204 30
40 30P¢ .55 DL9G .35 BCH83 .38 |1{1DD.98 4020 .88 .15 | OAI0 .43 0C205 .43
A ;:8{ CPLL .5; DMTO gso Egﬁ;ﬂ ;: HL42DD.50 PFL200 .50 .25 ' 0A47 10 ORPI2 .58
N -23 30PLI3 .75 LM7] .38 ECL8O .28 ;yN309 1:40 PL33 .38 MATCHED TRANSISTOR SETS:—
i .21/30PL14 .62 DY87/6 .22|ECL82 .28 j\V'R2 .63 PL36 .46 LP15 (ACI13. ACI54. ACL5T. AA120) 53p
i -28/30PLI5> .87 DYROY .29 ECL83 .52 HVR2A .53 PLSI 42 25 per pack, 1--OC81D & 2--OCSI, 43p.
6ATE  18|AST(M) .30'35A3 .48 ESOCC 1-65 ECLB4 .54 kT2 .95 PL8IA .48 .83 ACIZ6 .13 17 0C4d & 2--0C45, -43p. l—OCR2D. &
6AUG  .19|6JURA .30|35D5 70| ESOF 1.20| FCL85 .84 kT4l .98 PL82 .28 .27 ACI27  .17{2_ (B2 -48p, Het of 3—O(33 -85p,
6AVEG 28(6K7G 10| 12BH7 .27 3DLGGT .42 ES3F 1.20 ECL86 .33 _ — — T — - —
SAWBA .54|6K8G 18| 1207GT .33/35W4 .23 EBBCC .80|EF22 .63 All goods are unused, boxed, and subject to the standard 90 day guarantee. Terins of business —
6AX4 .50 35Z4GT .24 E92 40| EF40 .48!Cash or cheque with arder only. Poat/packing 3p. per item, subject toa ininhiinum of 9p. per order.
6R8G g T .34 3525GT .30 E180F .90 EF41 .58 Orders over £5.00 post/packing free. Same day despatch by frst class mail. Any parcel insured
6RAS 38 12Q7GT -28 | 5hK'S -32 EF42 . 33/agalnst damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale
6BCS i1, .35 30C D66 Ell 53 EF73 .75 price 7p, post paid. Business hours Mon..Fri. 9-5.30 p.m.
6RE6  .20(6L)9 .23 217, EA50 27| EFB0O .21/We do hot handle seconds nor rejects, which are often described as ““New and Tested™ but have a
6BHE6 .43 ' 6LD20 15/50EHS .55/ EATS 88| EFS3 .54/limited and unreliable lite. No enquiries answered unless 8. A.E. is enclosed for reply.
Vary the strength

of your lighting witha

&

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

600 Watt £3-20¢ Kit Form £2-70°

300 Watt £2-70° Kit Form £2:20*
All plus 10p post and packing. *from Ist Aprit
please add appropriate percentage of V.A.T. increase.
Please send C.W.0. to:—

DEXTER & COMPANY

JLVER HOUSE, 19 KING STREET,
“STER CH1 2AH Tel: 0244-25883

VEROBOARDS GIVE A PROFESSIONAL
HINISH TO YOUR WORK

0.1"and 0.15"pitch, plain and copper

boards.

e LAILEF

clad universal circuit

VFRO [LECTRONICS LTD

108 328

SAVE TIME

AND MONEY
srice £4:84

LIST
PRIC

As_supplied by us to SCHOOLS, TECHNICAL
COLLEGES, 8HOPS, OFFICES AXD INDUSTRY.
Bilver grey stove enamelled steel cabinet with
4R transparent styrene drawers fitted with
moulded handles and label slots. Dividers can be
supplied at an extra charge to enable each drawer
to be sub-divided into six compartments. Trans-
parent drawers allow awift selectlon of com-
ponents at a glance and eliminates duplication
of stock, A really first class time saving unit.
Blze of cabinets 213 x 11§° x 8}°. Blze of
drawers 63° x 21° x 1}". Other sizes avallable.
Callers welcome Mon.—8at. 9 a.m.~1 p.m. 3 p.m.~
6 p.m, NEW as illustrated OUR PRICE ONLY
24:84 plus 35p carriage on orders less than £10.
Money back guarantee, SEXD FOR FREE
COLOUR BROCHURE.

TRADE AIDS

(DEPT. PW9), 111 CHILTERN DRIVE,

BERRYLANDS, SURBITON, SURREY
01-399 4383
100 yds. Berrylends Railwey Station.




THE BEST IN SOLDERING KITS

Styrene packed with see-through top
ANV A“En Makes the perfect gift!

o S
Ty /u LDER'NGKI

\ \QER /Q ‘

m A%l |/ FROM ADCOLA

oy

Contents

BOX OF SOLDER

TWO SPARE BITS
HINTS ON SOLDERING
686 SOLDERING STAND
646 INVADER SOLDERING TOOL

(| , Built to world
safety standards

The Adcola Invader Soldering Kit comes
to you in a presentation pack!

/ The 'READY TO USE KIT’ offers maximum
versatility of a 23 watt soldering

instrument. Only £3.99

v

LG686
THE FABULOUS snﬁ;smmc

(INVADERS | INSTRUMENT

SOLDERING INSTRUMENTS STAND

The number one accepted
soldering instrument used
by the professional in
industry. IS NOW ON
OFFER TO YOU.

'-,"l,d

L 706 19watts £1-96 &

L646 23watts £2:12 /‘% / Pre fluxed solder

L1076 27 watts £2:18 | The perfect instrument "READY TO USE’
stand for your ‘Invader’, produced to B.S.I 441

No heat sink required. Stock voltages IN HANDY SIZES.

110v., 220v. and 230/250v. f171 A £0-41andf1-16
i,
PLEASE SENO ME THE FOLLOWING ITEMS INVADER SDLDERING KIT
1076 'INVADER’
NAME & ADDRESS 646 'INVADER’

706 'INVADER'
686 SOLDERING STATIDN
‘2 kg SDLDER REEL

> ) ADCOLA PRODUCTS LT ADCOLA HOUSE . fMAll ?{?lﬂfﬂ REEL
GAUDEN ROAD LONDON, SW4 6LH Postage & packing adq p.tree over £2
" U TElEH’lUNE. m 622- 0291/3 Enc|osmg P/O and cheque

PW.




COMET HI-FI

discount warehouses

Rec.

STEREO AMPLIFIERS ar
Buy now before V.A.T,
BA UA 700

MCA VSE VNS50 Quadraphomc

MCA V9E VN880 Quadraphonic.
KELETRON KSA 700..........
KELETRON KSA 1500
LEAK Delta 30 (cased) . 8
LEAK Delta 70 (caled) ..... 5

QLEOOA Quadraphonlc Convertor
QD 210 Quadraphonic decoder .
QA 800 Quadraphonic ......
Reverberation 202w .......
RANK ROTEL 210 ......
RANK ROTEL 310 .
RANK ROTEL 610 .
RANK ROTEL RA 810 .
RANK ROTEL RA 1210
ROGERS Ravensbourne ..
Ravensbourne (cased)
Ravensbrook Mk. Il . nooacn
Ruvensbrook(cased) MK
SINCLAIR 2000 .

PROJECT .
SOLARVOX 20 10 watts' RMS per
SOLARVOX 30. 15 watts RMS per

channel ............ccoiiinnnn
SOLARVOX MAB01 2 x 8 watts.

RMS plus MATRIX 4 channel
SOLARVOX MAS813 2 x 18 watts.

M
WHARFEDALE Linton amplifier.

00
All take both ceramic and magnetic cartr

TUNERS
AMSTRAD Multiplex 3000 FM

TX500A
PIONEER TX600 AM/FM
RANK ROTEL 320
RANK ROTEL 620
ROGERS Ravensbol is

Ravensbourne In Teak Case
Ravensbrook Chassis ..... ..

Ravensbrook (cased)
SINCLAIR 2000 .
3007.........

Retail

Comet
Price

25 28
23 95
27 50

$0

25-
All above Tuners are complote with MPX Stereo

Decoder except where starred

TUNER/AMPLIFIERS

AKAI CR8OT AM/FM Tuner Ampli-
fler with bulilt in Eight Track Tape

GOODMANS ModuleM 35w RMS
Module 80 Compacl
Module 90
Module 110 FMIMW/LWISW/

100w, RMS ..................

GOODMANS Module 110, Compact

JVC Nivico 4MM 1000 Quadraphonic

JVC Nivico VR 5500/5501 AM/FM. .
VR 5521L AM/FM and SEA......
4VR 5414 Quadraphonic .......

KYOTO 1000 AM/FM Tuner/Amgii-
fier with built in Stereo Cassette
Recorder, Complete with two

kers and two micr 86

85-00

TUNER AM PLI FIERS—Conlmuad

LEAK Delta 7 75:00 129-
PHILIPS RH 720 215-00 179
PIONEER S X528 140-53 98-

SX626 ... . 192-49 134+

3 4r1lonaon00nag 231-74 162-

SX828............. 297-20 208-9%

QX 4000 Quadraphon'c 225-93 18495

QX 8000 Quadraphonic. . 286-24 198-95
ROGERS Ravonsbrook Chassis . 96-57 73-98
ROGERS Ravombrook(cnod) 105-35 7845
ROTEL RX 150A ...... 55 69-90 509!
ROTEL RX200A ... .. 89-50 6358
ROTEL RX 400A 107-50 78-
ROTEL RX 600A 149-00 109
ROTEL RX 800A 189-50 139
ROTEL RX 154A Quadraphonic.... 129-50
SO ARVOX TAM 1105 2 » 5 watts

MS AM/FM Muitiplex comp.

wllh 2 speakers and |ealur|ng

Matrix 4 channel 38-50 29-95
TANDBERG TR200 MPX 106-00 85-95
TANDBERG TR1000 FM MPX (leak) 156-00 129-60
TANDBERG TR 10!0 AMFM MPX 169:00 139-9%
TELETON CRSS goooo .. 125-28 Gl- 0
TELETON R8000 A 42-16 5
WHARFEDALE LINTON WE40. . 115-00 85 5

All the above take magnetic camldaes except
Teleton R8000 and Kyoto 1000 which take ceramic
only, AN include MPX Stereo Decoder with the
exception of Armstrong where M8 decoder is extra

TURNTABLES

CONNOISSEUR BD1 kit 5 13-34 1095
CONNOISSEUR BD2 Chassis a2n 95
CONNOISSEUR BD2 P/C/SAU2 . 41-29 3395
GARRARD SP25 Mk. Il .. 16-17 0-50
GARRARD 40B Be 13-63 1095
GARRARD SL65B . 20-93 1375
GARRARD SL95B 49-21  32-25
GARRARD 401 ..... 42-88  29-50
GARRARD SL72B 32-60 21-95
GARRARD AP76 . 28-44 1725
GARRARD Zero 100A . baaans $7-42  38-95
GARRARD Zero 100S . 0060 52:83 36-95

The following Turntables are complete with

base, plinth, plastic cover and cartridge.

Fully wired and ready for use. All at special

prices.

GARRARD SP25 Mk. 111
with Goldring G800

McDONALD MP60
with Goldring G300

MP50

Special Price £18-50
Special Price £17-50

McDONALD

with SHURE M 44/7 Special Price £18-95
McDONALD

with SHURE M 44/E Special Price £19'95
McDONALD H

with Goldring G800 Special Price £25'50
GAR AP

P76
with Goldring G800
GARRARD AP76
with Shure MSSE
GARRARD AP76
with Shure M7SEJ
GARRARD 2025 with
Sonotone STAHC
GOLDRING GL7S
with G800
GOODMANS 'rmoo
GBO0E

Special Price £26-50
Special Price £30-50
Special Price £32-50
Special Price £12:75
SDtciul Price £39-50

.......... e 7500 5195

Base and cover to fit GARRARD
SP25, SLSS, B.. Sp. Price  3-60
GOLDRING G101P/C 29-64  20-50
GOLDRING GL72 Chassis 31-39  20-95
GOLDRING GLY: 40-81  27-50
GOLDRING GL75 41-86 26-95
GOLDRING GL75P 51-62  35-28
GOLDRING GL85P/Cover . 87-19 5695
Cover for 72P ....... 471 325
Cover for 75P (de Luxe) . 5-23 3-50
Cover for 85P ........... 6:98 495
C99-plinth and cover for G99 . 15-35  11-95
G G99......... 29-64 19-25
69:50 52-50

JVC Nivico SRP 473 Quadranhonlc.
including pllnth and cover . . 9:50 56-95
McDONALD M 14-78 9-50
McDONALD 610 18-75  12-95
McDONALD HT70 .. 50

B 2063 14
Base and cover for MP60 and 610. Sp Price
PHILIPS GA212 Electronic ........ 69-00 S7
PIONEER PL12D with base and

43-18
176-83
885

THORENS TX25 cover ...... 6-50
THORENS TD125 Mk, 1 . B82:63 6650
THORENS TD125AB ............ 11569 7995
THORENS TD125AB Mk. NIl wllh

TP1GArM ooty iiiainn, 124-54  99-95
THORENS TD160/c lncludlng blsc

and cover ...... 6980 56-95
THORENS TX11 cover . 4:49 360
WHARFEDALE Linton .......... 3750 24-9%

Rec Retar
Price

Comet
Price
SPEAKERS
*Speakers are tax free—buy now before V.A.T,
*AMSTRAD |38 (pair) Teak .... 2600 13-
*AKAI SW 155 ...........
*Band W Modol 70
Band WDM2 .......... ...
Band WDM4 ..............
B and W DMS (pair) .
CELESTION COUNTV (pain)
Ditton 120 {palr)
Ditton 15
*Ditton 25
*Ditton 44
*Ditton 66
*FERROGRAPH S1 inc. stand ...
GOOODMANS Minister Pair
Havant (pair)

*Magister ............. 56
Double Maxim (pair)
*Mezzo3 ...........
*Magnum K2 .
*Goodwood
*Dimension 8.,
DIN 20 NT Kit
KELETRON KN 400 2- speaker
system (pair) ................. S-44  11-95
KNG600 3-speaker system (pair).. 25-82 16-9%
*KNB00 3-spcaker system (pair).. 31-80 18-95
*KN1100 4-speaker system {pair). 40+80 23-9%
*KN1600 3-speaker system ...... 25-20 14-95
*KN2100 3-speaker lys(em oo 30-60 18-95
LEAK 150 (pair) ... 50-00 37-50
LEAK 250 (pair) . 6300 4795
*LEAK 49-50 34-50
*LINEAR 10 watt Teak (Palr) ... Sp. Price 12-95
METROSO UND MFS 103 (pair} 29-21 0-95
......... ‘50 14-75
'Duplex 11 Gaganoaaonaaanaannacas 2:00 23-95
*Duplex 25 . 5600 37-50
*PIONEER CS53 46-72 2995
SINCLAIR Q16 . 5 8-98 6-50
TANDBERG Tan 7 . 2950 2360
Tan 11 (pair) . 4000 31-95
TL 12 Teak (nalr) 5 55:50 44-50
TL 25 Teak (pair) . 71-50 56-95
°TL S0 Teak ....... 63-00 50-95
TELETON 8000 {pair) 21-08 11-95
*THORPE GRENVILLE TG100 (pair) 28-95 16-95
41-95 24-95
2995
(pair) 42:00 28°95
Linton Mark If (pair) . $2:00 37-50
Triton 111 (pair) ... 65:00 48-95
*Melton Mark Il ... 35-00 23-75
*Dovedale 3 Mark Il 47-50 32-2
*Rosedale ......... 69:00 44-95
Unit 3 speaker kit . 12-50 395
*Unit 4 speaker kit . 19-:00 12-95
*Unit 5 speaker kit ... 27-50 18°75
PICK UP ARMS AND HEADS
AUDIO Technica AT 1005 Mk. 11. 18-78 14-25
AUDIO Technica L2 lifts ... 5 61 1-95
CONNOISSEUR SAU2 ... 14-61  11-95

GOLDRING Lenco 75 ...
GOLDRING Lenco L69 .
GOLDRING PH8 Head Shell .
SME 3009 ser 11 improved .

SME 3009-S2 ser 11 Improved. 5
SME S2 Headshell ..............

CHASSIS SPEAKERS
*Hems are tax free—buy now before V.A,T.

GOODMANS Twin-axiom 8 912 $:95
Twin Axiom 10 10-06  7-50
*Axiom 401 . 17:68  11-85
Audiom 8P . 5-49 4-15
Audiom 10P 597 4-50
*Audiom 12P 13-00 915
* Audiom 15P 21-00 14-60
*Audiom 18P . 35-70  24-45
*Audiom 100 12-00 335
*ARU 172 450 3-20
*Axent 100 6:90 4-30
*Midax 650 . 13-39 950
'Aﬂenunlor 373 260
*Crossover net . 7-771  5:45

WHARFEDALE8 in. Bronze/R 4:75 3-3
Super 8/RS/DD 850 $:2%
Super 10/RS/DD ... ... .......... 14-00 995

CARTRIDGES

AMSTRAD 900C 5-32 3-40

AMSTRAD 900D ......... 8-10 $-40

AMSTRADSOOEX .............. 11-90 350

AUDIO TECHNICA AT &6 ....... 647  3-45

609 485
6-10 310
12-21 4:50
17-67 7-08
11-62 325
17-44  12:2%
23-25 1825

GOLDRING G800 Super E e 2441 15-28

EMPIRE 1000ZE/X . 62:22 3995

EMPIRE 999VE/X . MM 2898

EMPIRE 999TE/X . 26:13 1395

EMPIRE 999SE/X .21t 1398

EMPIRE 999E/X .. . 16:36 1595




OVER 1000 ITEMS ALWAYS IN STOCK

All items brand new and fully Guaranteed

and backed by after-sales service
— latest models in manufacturers’ sealed cartons

COMET for

after-Sales Service
THROUGHOUT THE U.K
Service Department 3t Clowgh Rasd, Mell Ake ot
Mm« m

covering York 3nd Searborsugh

Rec. Retai/  Comet Rec. Retaii Comet Rec Rctasi  Comet
Price  Price Price  Price Price  Price
CARTRIDGES—conlmued HEADPHONES—cont/nued TAPE RECORDERS—continued
E/X o 12:79 850 KOSS KO-727B ...... 16-50 12-45 AKAI CR80DSS Quadraphonic. . 159-50 121-95
9-94 695 KOSS 7147 .. 2000 14°95 AKA| CR8OT 8-track stereo rccorder
6:10 375 KOS 3 K-11 10-00 775 and tuner amplifier 149-84  89-95
11-63 695 SS K6 ... 1250 9-50 109-50 80-95
10-73 6-50 KOSS K6/LC (with valume comrol) 1400 10-50 . ... 89-50 6595
830 495 KOSS KG[LCQ Quadrafone. . 20-00 16-95 . 70-45 51-95
7-90 4-50 PIONEER SE SO ..... 21:90 1325 FERROGRAPH 702/704 Dolby .... 285-53 241-95
7-90 480 PIONEER SE 30A 12-60 8:25 FERROGRAPH 702H Dolby .. 297-28 251-95
8-60 475 PIONEER SE 20A ....... ... 7-88 4-95 FERROGRAPH 722/724 Dolby 326-65 276-95
9-70 5-45 PIONEER SEL 20 ...... 10-53 630 FERROGRAPH 722H Dolby ..... -40 286-95
14-70 335 PIONEER SEL 40 .... 17-43  11-30 FERROGRAPH 702/704 235-00 172-95
8-36 5-45 SOUND MDg06 6-50 2-80 FERROGRAPH 722/724............ 2716-15 198-95
1360 7-60 WHARFEDALE DD1 12-50 375 FIDEUITY Braemar C-lrack ........ 34:75 1995
15-40 8:75 WHARFEDALE ISODYNAMIC.. 19-95 14-95 GROSVENOR  RP%00,  8-track.
2080 1295 GROSVENOR WP aiod amii o o %
18-45 9-95 A STEREO SYSTEMS. COMPLE.I;: 29-95 MPX Tuner/Amplifler, magnetic
‘SONOTONE STAKC (51 o 39-;2 2:-95 69-89 5095 Input with bullt-in 8-track cart-
& am/Sap 3: DANSETTE Consort 34-43  23-95 ridge player with speakers ...... 69 95 41-50
arred cartridges above are ceramic. All others are DANSETTE 4005 ........ 71-45  49-95 GRUNDIG TK 121 (twin-track) .... 56-25 39-95
magnetic. DANSETTE 4020 . 4799 3195 GRUNDIG TK 141 (4-track) ...... 62-10 45-95
2RETe. ANoLco DECCA SOUND 613 . Sp. Price 46-50 GRUNDIG TK 146 (4-track auto).... 66-95 49-95
oS SEln P“V"‘ BSDI . DECCA SOUND 614 . .Sp. Price 52-95 GRUNDIG TK 147 (4-track auto).... 98'65 76-95
R B n .‘:?7 450 DECCA COMPACT 2 with Radlo Sp. Price 78-95 GRUNDIG TK 148 (4-tr. auto 2spd.) 74-10 57-95
A T POJG'M”“( B . d .97 3-;0 DECCA COMPACT 3 with Radio Sp. Price 97-95 GRUNDIG TK 246 4-track Stereo
-U. Mount Boar 0-95 075 DECCA 403 ..o Sp. Price 44-95 DECK ...ttt 31-85 101-95
GARRARD WB1 Base 3:78 2-95 FERGUSON 3450 B with Radio GRUNDIG TK 3200 HI-Fi (Battery).. 141-10 105-95
2222223 BIIBase .. 350 B33 (new model).................... 61-95 MARCONI 4248 d-track, 2 speed.. 52:30  39-95
GARRARD SPC1 Cover . T FERGUSON 3251 B with Radio ;H:H;s 43037T‘wln~lkrack.. ... 39:46 24-95
Special Offer of Base and Cover i > (new model) P2y 123% PHILIPS 4308 D Caxe irack. ;. 39.00 43.95
it GARRARD SP25, SLSS, osvfssao i RER R JFED T L An s
FIDELITY UA} Muslc PHILIPS 4416 4-track stereo rdr. 109-95
GOL‘I’JsRSI%OG ST ea ..Sp. gPir7l7t:e ggﬂ Radlo 100-00 69-95 PthIPS 4418 4-track stereo ...... 145-95
GOLDRING Plinth 73 | 4 530 F iy AziMusicMastey 8360 e ben o SAIX Slrack SIeT€0 4r9-00 10935
GOLDRING Cavers for 72P ¢n 3 A A o Dppg oS e TANOBERG B041X 4-irack steveo | 199-30 189.95
covc: ’or' el e Luxe . 6‘9% isg GROSVENOR MPX 8400 AM/FM’ TANDBERG 9021X 2-track stereo
TFoivOcREgJS E 885 ‘.’ MPX Tuner/Amplifler, magnetic T:N BERG ¢ 194-95
R S pzslioril T (s input with built-in 8-track cart- DB 0 ]
SME  Plinth Systervnc s« Ha\df‘; g:ayc, with speakers .. gggg ;15:2 eck .. 94-95
122 .
motorboard .................... ‘20 35-95 5 a
MOTORBOARDS only. LsEs 4ds livgassy. - ,93.33 aaras T O R R S eV ) .05, 59:50
SME P1 Spacer .................. 098 075 KB 1025 with 662 speakers ........ 48-25 37-95 AKAI G835 Stereo Inc. Séé&ié}é 112:50 8295
BLANK TAPES :g;gfg wllhh KS GmfpeakerR.ai. 7100 53-95 .50 .
with 658 speakers and Radio 101-50 77-95 o
S%%OTCH DYNARANGE CASSE"ES o-w KB 2250 with 658 speakers and Radio 124-00  95-95 3
. .99 MURPHY 902 Studlo 1, with AM/ AKAI GXC 45D tape deck ]
° S VHF/Radio 8450 6495 AKAI GXC 46 Dolby tapc recorder 152-50 115-95
scomu HIGH ENERGY COBALT CASSETTES PRILIPS 805 10500 7.9 FA g,’(‘g 450 Dolby tape deck .. 139-50 10330
5 VTR | pmsere ] Slaa | GomEmRgnl T M S0
T aa 49-50 2 USH D o 2-
5%?;%*; %XRNTORllngETSRACK PHILIPS 826 .. . . . 7500 51-95 BUSH TRceaete Bero - 2765 1398
40 mins. PHILIPS 835 with Radio. 69-50 47-95 BUSH TP 66 Battery/Mains 2818 21-50
0 i PHILIPS 836 with Radio. 95-00 6795 FERGUSON 3240 with case. . 24-90 1595
RIGONDA Party Time 28-50 2095 FERGUSON 3253 (Mains) 42:40 27-95
SE$ERPL§J2ONE Stereo System ;_;gg 3355 FERGUSON 3256 (mains) 37-75 25-95
. . NF'3257 .. XF . -1 - 00T 0 d
220 130 | GUTRAGO2s 3965 4595 | FERGUSON 32677 spkrs. ior above 16.00 1200
scoTcH HI i | BYNARANGE DOUBLE PLAY ULTRA 64508 (new modei) with GEC CR200 AM/FM Cassette/Radlo,
231 1-40 Radio 79:50 6195 Battery/Mains with slide controls Sn. Price 35-95
3,15 1-95 ULTRA 6451 79-50  61-95 GRUNDIG C210 Batt./mains. 48-75  36-95
: 403 2-50 UL¥RQS455 41-35 31-95 HARVARD Elite Cassette/A
Postage—Tape, casscttes and 8T cartridges 1-9 UCIRA G454 3885 29-95 Radio (battery/mains) .......... 4475 23-95
items Sp per order. Packs of ten post free. JVC Nivico 9420 LS with AM/FM
TAPE RECORDERS radio, battery/mains ............ 61-45 45-95
HEADPHONES AKAL 1721L JVC Nivico 1710 Radlo/Cassc(le.
At NAR ez tuy now before V.AT. AKAL %2010 PHILIBS 2903290 2o 1758
AMSTRAD HPSSA .............. 750 390 : :
HPS6A with volume control . 10:70 670 AKAI X1810 .. PHILIPS 2204 battery/mains 2910 24-95
HPS7A bass and treble controls  13-95  9-90 AKA!I GX221D.. .. PHILIPS 2405 Stere with 2 Rmm
AKAI ASEQ 7-25 425 AKALI GX1800D L/s 72-00 52-95
AKAI ASE22 190  7.25 AKAI GX370D . PHILIPS 330 21:50  15-95
AKG K180 28-00 16-95 AKAI CR80D 8 lrack stcreo lape PIONEER CT 4141 Dolby Deck .... 150°02 104-95
AKG K60 . 15-00 8-95 CEEY 0000008000 PN ., 85-02 55935 PYE 9116 Ste . 69:90 49-95
AKG 100 . 800 495 AKAI CRao 8-track stereo recorder 106-39 6995 WHARFEDALE Dolby DCOMK.[I.. 118-00 $5-95
AKG 120 . 10:00 4-50
KOSS ESP-o Elcei o H3
d ectrostatic . 69-00 52-95 a : " o N .
KOSS ESP-6 Electrostatic . 4500 34-95 FREE Technical Advisory Service. If in doubt ask us! Price list on request.
KOSS K2 plus 2 Quadrafone . 45-00 35-95 Comet guarantees that all prices quoted are genuine. All offers subject to availability. Add 75p
KOSS PRO S L/C 30-00 23-95 for postage, packing and insurance on all orders (Cartridges 20p) OR, IF SECURICOR
KOSS PRO-4AA 28-00 20-95 DELIVERY REQUIRED aad £1-95 only. Make cheques, Money Orders payable to '"COMET".

CTOMET HIGH FIDELITY DISCOUNT WAREHOUSES

N DAILY T0 THE Dept. PW BIRMINGHAM: Heeley Road, Selly Oak, B29 6EY. Tel.: 021-472- mr and at Tivoli Shopping
PUBLIC FROM: Cemre, 1570-1572 Coventry Road, Yardley B26 1BJ. Te 21-706-06
Sam-8pm Monday Dept. PW EDINBURGH: 1 Newhaven Road, EH6 5QX. Tel.: 031-554.4454 9 Ilncs)
Sam-1pm Tuesday Dept. PW HULL: Reservoir Road, Clough Road, HU6 7QD. Te/.: 0482 46441 (§ lines)
m-8pm Dept. PW LEEDS: 78 Armiey Road, LS12 2EF. Tel. : 0532 40551
Wednesday Dept. PW SHEFFIELD: The MII}, 1 Loxley Road, Malin Bridge, S6 4TN. Te/.: 0742 341721/6
Sam-8pm Thursday Dept. PW STOCKTON: Teesway, Portrack Lane, Teesside TS18 2RH. Tel.: 66132/65215 - -
9am-8pm Friday Dept. PW ROCHDALE: Corner of Well i'th'Lane and Queensway. Tel.: 50606 All Bn-s%8k Hame_Culiversd
%am-5,30pm Dept. PW LEICESTER: Syston Street. Tel: 0533 52236 SECURICOR winn 72 boun.
Saturday Dept. PW WIGAN: Wharf Mill, Princess Street, WN3 4EZ. Tel.: 0942 34741 (Add £1.93 only for Securicor deirerty)
Dept. PW LONDON: Hackbridge (nr. Croydon) 190 London Road, Hackbridge, Wallington, Surrey. ALL GOODS FULLY INSURLD AGAINST

Tel.: 01.669-0241 LOSS OR DAMAGE WHILST IN TRANSIT

Dept. PW LONDON: Dagenham, Rainham Road South, Dagenham RM10 8ST. Tel
Dept. PW SUNDERLAND: 4.7 Thomas Street, Sunderland, SR1 THR. Te/.: 0783 599!
Dept. PW RENFREW: Blythswood Trading Eslale. Argyle Ave., Renfrew, RA4 OEL Tel
Dept. PW JARROW: 56/64 Ellison Street, Jarrow NE32 3MT. Tel.: 0632 892211

Dept. PW SANDIACRE: 121 Town Street, Sandiacre, Nottingham NG10 SDW. Tel.: Sandlacre 6116
Dept. PW LONDON: Hayes, Siiverdale Road, Pump Lane, Hayes. Tel.: 01-573 1841

01 595.5111
041-886 5731




TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2-10p.

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

PINNACLE LOW NOISE CASSETTES C60—50p/C90—75p
C120—£1.

P-C BOARDS (not computer panels).
1 off 6 transistors single wave band

1 off 4 transistor audio

1 off 3 transistor £1-50 the three.

Encapsulated bridge rectifier (itt usd 3 3mdh) 100 PIV 2 amps.
50p each, 3 for £1-25.

Transistor F.M. Stereo Mulliplex Decoder. Size: 5¢ x 2¢ x 14.
As used in well known British stereo units with circuit, £3-75.

GARRARD SP25 MK. 11 less Cartridge. £10'50.

10 VOLUME CONTROLS consisting of 2 off each,
100K log. ganged L/S—20K log. ganged L/S.
470K log. D/P Switch—10K lin. L/S—S0K 1in. L/S. £1:25.

4 PHONO SOCKETS ON PANEL. 10 panels for £1-25,

12 PLASTIC KNOBS. Chrome and Gold, 3 types—4 off each
—spring clip £1:25.

10 COMPUTER PANELS packed with components including
one panel with 2 Power Transistors, £1 00,

SLIDER CONTROLS (less knobs)

25K Log or Lin single 30p.
10K—-100K Log ganged 50p.

100K—100K Log ganged S0p.

All items post paid in
GREAT BRITAIN

SURPLEGTRONICS

216 LEAGRAVE ROAD, LUTON, LU3 1D, BEDS.

TEXAN 20+20 WATT.
STEREO AMPLIFIER

Electro Spares can now supply all the components to build the
“Texan'' Amplifier, featured in Practical Wireless May/june 1972,
All components are brand new with fibre glass p.c. board, all
metalwork, knobs, finished silver trim front panel, etc. etc.

TOTAL COST OF COMPLETE COMPONENTS
ONLY £27-85—POST FREE !

All components are available separately, to enable the constructor
to obtain just what parts he requires at any one time. Please
send S.A.E. for free list.

SPECIAL CONTEMPORY STYLE SLIMLINE METAL
CASE WITH WOODEN END CHEEKS IS NOW
AVAILABLE FOR THIS AMPLIFIER--DETAILS IN-
CLUDED WITH ALL LISTS, OR AVAILABLE ON
RECEIPT OF S.AE.

P. E. ‘GEMINI
STEREO AMPLIFIER

30 Watts (R.M.S.) per Channel into 8 Ohms ! !
Total Harmonic Distortion 0:02% ! !
Frequency Response (-3 dB) 20Hz-100kMz ! 1
This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in "Practical Electronics™, from
November {970 to March 1971. It is now recognised as practicaily
the ultimate in High Fidelity and is certainly equal to anything
one can buy, no matter what the cost, but it is well within the

capabilities of the ambitious constructor,

We can now supply a reprint of the articles in booklet form,
price 55p plus 4p postage, with free complete componant
price list.

For free price list only, or @ complete free specification, please send
a foolscap size S.A.E.

All parts available separately,

ELECTRO SPARES

31 BROOKSIOR BAR
CHESTERFIILO, OEABYSHIRE,
QUALITY @ sEAvice ® VALUR

N —

Home Rabio
COMPONENTS

1
mponents ¢
?\:ul and indousd

1.150 pic\\ue'.

T N TAV T g

Only 55p.

POST AND

plus 20p packine

The price of 75p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

250 pages 114" % 8%

810 sstiehie

POST THIS COUPON

with cheque or PO.for 75p.

The Catalogue

you MUST
have!

Details of our popular

Credit Account Service
and our Easy Ordering
System are included

in the catalogue.
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1

Address '
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) 1
H HOME RADIO (Components) LTD. Regd. No. 912966 London g
. Dept. PW, 234-240 London Road, Mitcham CR4 3HD s
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YES, “YOU'YE GOT THE WHOLE WIDE WORLD IN I
YOUR HANDS'! ALMOST UNBELIEVABLE! Think of

the year 1984 and what might be produced then—now get
the fantastic ASTRAD 17 and SEE for yoursel!f that the

ol StUULED T

incredible Russians have done it all NOW! It's the radio
perfectionist’s dream come true! THIS ONE SUPER-
SEDES ALL EARLIER MODELS! It will probably make
your present radio soem like a "‘crystal set’’! Complete with
optional battery eliminator for both battery and mains use! We'rc
almost giving them away at only £20-75-—a mere fraction of
even today’s Russian miracle price! We challenge you to
compare performance and value with £80 radios! * Send quickly,
after receiving goods test 7 days, refund if not delighted.
Elegant black & chrome finish facia, set in fabulous Cabinet
built case—constructed of fine Russian hardwood in beautiful
Teak Veneer finish—prevents vibration, ensures purer &
sweeter tone than ever! Volume controlled from a whisper to a

.

STH
mysemmastes, ezbisss ASTRAD |

N i

RADICU CHINO

..'...‘]Ei.

IN U

L
\ PORTABLE RADIO & COMMUNICATIONS
RECEVER S WORIp e

¥ 12
roar that would filt 3 hall! Much wider band spread, for absolute ' Q& 2 /\l "'mﬁf,’-‘,frn
‘pin-point’’ station selection! Plus '*'MAGIC EYE'' tuning B < ,,f,"‘“ﬂ'lxny,.,‘: ISSians
level indicator for ultra perfect tuning sensjtivity! Yes, the m"’lu;"""lf
Russians have surpassed themselves, proving again their fantastic \ =
ability in the field of electronics and brilliantly reflecting thetr N == 2 MA[;|C EYE“! 3
advanced micro-circuitry techniques in the ficld of spaceship and 1 YR uning
treu : lindicator

satellite communications. Yes, EVERY WAVEBAND instantly 12 ", ﬂ’/l ES evel -
at your fingertips including Standard Long, Medium, Short ﬁ \ ) > —
and Ultra Short Waves to cover the four corners of the SHR NK T[] UNI‘Y\*4X1U!§X4& @ P ¢ S
earthduring24hoursadayincludingall normaltransmissions. Iﬂches 3[][][0)(7/ ~ -~ . v
VHF: FM/USW, AM: LW, MW, SW, gets, locally, local & new ESS —1
stations not yet operational, and meisages from all over the e OR ESSso &
world! Expensive TURRET TUNER side control waveband U nIOD ¢ §§S§§S 4
selection unit (as used on expensive T.V.'s!) Every waveband clicks % 2 5§§$$§§§$§ ’
into position giving incredible ease of station tuning! Genuine push. L » ) | %O, \$ §§§
pull output! ONJOFF volume and separate Treble and Bass tone : B ITsp OMPAR N il
controls for utter perfection of reproduction and tone! Press- DARD LD d 1 3 ERFORM 3 §\§
button dial illumination! Take it anywhere—runs economically 5 wlth ANCE Sy I
on standard batteries (obtainable everywhere) or direct through Y | K : RE | 8 ?§~ 4‘
battery e¢liminator from 220/240V AC mains supply. Internal N DA R RAO,OSI 5%' “

] - B

ferrite rod aerial plus built-in *rotatable’ telescopic aerial extending

to 39 ins approx. It's also a fabulous CAR RADIO, Can also

be used through extension amplifier, tape recorder or public

address system. SIZE l4ins x (0{ins x 4}ins overall approx.
Magnificently designed, made to give years of perfect service.

(U.K. service facilities & spares available for years & years to come, g
if ever necessary!). With WRITTEN GUARANTEE manual with A
simple operating instructions 8 circuit diagram. ONLY £20-75 /
(with mains/batterv e¢liminator £1-48 ecxtra). BOX, POST,

ETC. 50p. * BUT WAIT, for only 55p extra you get the .
sensational "'"COMPUTERISED’” WORLD TUNING GUIDE

(it enables you to time, pinpoi & get tr issi the whole

world over—even a child can do it in a flash—it even lets you

FIRSTTIME EVER!

#NOW AVAILABLE WITH

fabulous COMPUTER|ISED

WORLD TUNING GUIDE!
L

NO MORE GUESSWORK -

. a INSTANT DATA at yout fingertips
: enablesyouto u.‘{} INAFLASH10

transmissions the world over’

Yy
know when to tune into the U.K., when abroad, (NO GUESSING' NO MESSING') PLUS Standard ‘longlhfe’ batteries PLUS ultra sensitive earphone
for personal listening (Sorry—We cannot change these new radios for any earlier model purchased.) HURRY! Shopertunities save you ££°s and £{'s!

fabuloy®
RAND
8 WEW

CONTROL MICROPHONE

Shopertunities ‘‘thunder’' ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest
sensation in the world of sound! First-class makers! Fabulous YVHF, AM/
FM Radio AND Cassette Tape Recorder & Player combined & it alio
runs off standard batteries or mains. (Simply plug in the 220/240V AC line
cord.) Record and play back anything, anywhere! RECOMMENDED
RETAIL PRICE GENUINELY 44! WE OFFER AT ALMOST HALF
PRICE! Wonderful features: % Press-button Keyboard Control Panel or
latest MASTER SWITCH CONTROL! % **‘MAGIC EYE'’ Visual Battery
check/recording level indicator or built-in automatic Leveller! % Sop-
arate ON/OFF and HI-LO volume controils! % Heavy duty built-in
speaker! ¥ Earphone (for personal listening or "monitoring’’) and extension
speaker sockets! % Remote control microphone! % Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case with
carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or
120.minute Cassette Tapes obtainable everywhere. AND the amaxing built-in
full circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible
station selection. Unique rotating Station Selector Dial-—gets, locally city and
regional stations 1n every part of the country plus B.B.C, National, VHF. Picks
up dozens of foreign stations. Fabulous in your car! You couid pay € £ £'s
more for a Car Radio or Car Cassette player ALONE! £23-75, CARR. ETC. 35p.
Complete with simple instructions, remote control microphono with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
Send quickly, after receiving goods test 7 days,refund if not delighted. Or call.
BONUS OFFER : Batteries and Cassette Tape 25p extra if requirod.

SHOPERTUNITIES. LTD.

sraoVEW AC/DC BATTERY/MAINS

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW . superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £12:49! 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 .atest
MASTER SWITCH control) AND AUTOMAT:!C 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 cassctte tapes obtainable everywhere.)
Amaxing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a
whisper to a roar! Completely self contained—record anywhere, indoors or
out! Runs on standard batteries AND 220/240V AC mains. Separate
jacks for remote control microphone, etc. Size 94in_x 5in x 24in approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and
full instructions. (Recommended selling price £€26'97!) OUR PRICE JNLY
£12°49 post, etc,, 31p. % Send quickly, after receiving goods test 7 da,s—re-
fund if not delighted. BONUS OFFER (one per customer)—Cassette
tape, set of standard batteries AND microphone stand all for 50p extra,
if required.
| Order by post to Uxbridge Road address or call at either store. Bargains
galore at both stores—(COMMERCIAL TRAVELLERS PLEASE NOTE:
| Merchandising office at Holborn store.)
Dopt. WP/29 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON, WI2 8A@ (Thurs. |, Fri. 7). Also at 37/39 HIGH
HOLBORN (opp. Chancery Lane), LONDON, W.C.I (Thurs 7 p.m.)
BOTH STORES OPEN MON TO SAT 9 A/M. UNTIL 6 P.M/




ENTERTAINMENTS.

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SAXO0

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES
FOR DOMESTIC & COMMERCIAL USE

BRIEF SPEC FOR ALL THREE MODULES
Freq. response 15-40,000 Hz 1 1dB

Distortlon 0-2% at 1 kHz
Loads 410 16 ohms
Quiescent current 15 mA

Noise Better than —75 dB

2545 volts SA25/35
40-70 volts SA100

44" x 4° x 17 (SA100)

4° x 3" x 1° (SA25/S A3S)
Clecults, connecting instruction and lcatl
free with all modules.

Supply voltage
Slze

data are

OTHER SAXON PRODUCTS ...

120 WATT HEAVY DUTY MODULE £13-90 + 20p carr. or with supply

£1895 .

carr.
Featuring a rugged class A driver stage, this module wlill
run from all our mixers, etc., and most other makes of mixer.
it delivers 120 watts Into an eight ohm load and employs 4 T03
can {115 watt) output transistors,

SPECIFICATION
Power output 120 watts Into 8 ohms
Freq. response  20-20,000 HZ + 2dB
Input sensitlvity 200 mV Into 10K
Com"ucllon Fibreglass board

8" x 4* x 4 (57 with supply)
Low dlstortion panllel push-pull output stage.

160 watt verslon
& supply

| NEW £27-90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and rellable unit operates from amplifiers with
outputs from 5-100 watts. Does not impose a heavy load on
the amplifier, or, If connected in the wrong polarity, cause any
damage, as with some units.

Operation Is simplicity Itself end the unit is fully fused. The
unit is supplied to tunction from bass notes but may ecasily be
converied to respond only to treble or mid-range notes by the
addition of components costing less than 5p.

carr.
free

£8-90

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3000 watt {(3kw) this unit is unique for Its price in that not only bass, middle and
treble but also master controis are provided. Two amplifier sockets eliminate the need for aplit leads

etc. Supplied in lough white steel case with a blue . carr.’
hooded cover. Fully guaranteed. 30p
MOINOR VSERSION £6-50 carr, 20p (As lillustrated. S,A.E. detalls 9 volt operation) Outputs up to
1 volt
p £15:80 5
30p

SAXON STEREO
CONTROL UNIT

Two decks, and tull headphone monitoring. The unit is mains operated and measures 174" x 3" x 4” deep
and Is ﬂnlthed with a lmarl white on black 'ncla The conlvol: are: Left/Right deck fader, yolume, bass,
treble, Head S and vol h bass, treble, mains on/off.

THIS IS A MUST FOR THE HOME BUILT HIGH QUALITV DISCOTHEQUE AND IS COM.
PARABLE TO UNITS AT OVER TWICE THE PRICE. {N.B.—Stereo only has mic Input.)

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES

PU4S Unstabilized supply for 2 SA25/35 £4°90
PU70 Unstabilized supply for one or two SAt00
£7-75 carr. 40p
MT45 Transtormer for above, heavy duty  £2°85 carr. 20p
Stab PS45 Stabilized module for 2 SA25's or two SA3S's
£3-50 carr, free
MT30 Transformer for unstabilized supply complete with
rectifier dlodes mounted £3-50 carr, 20p
MT70 Transformer for PS70 £4-99 carr. 40p
PST0 Stabillzed supply module for one or two SA100's

£4-99 carr, [ree
ALL MODULES ARE BUILT ON
GLASS FIBRE P.C, BOARD
AND ARE SUPPLIED FULLY TESTED

CALLERS & MAIL ORDER:
351 Whitehorse Road,

Thornton Heath, Surrey.
91-689 3685

CALLERS ONLY:

OUR NEW
DISTRIBUTORS

CIRCLE SOUND,
328-330.The Banks, Rochester.

COMPLETE AMPLIFIERS
The CSE 100. £34-90 carr. free

This versatile unit is now available in a black vynide
case and s0 represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two Individually controlled inputs with
wide range bass and treble controls. Ideal for small groups D.J.S., etc.

The SAXON 100 £48:50 carr. free

With an RMS output of 120 watts specch and musle,
100 watts contlnuous power, four individually
controlled FET lnnut stages and wide range ban
and treble this ifler has

itself as a unit oﬁevlno quality and vellablllly at low
cost.

CCEEce v
@ © 6 OAXON °

LOUDSPEAKEKS British made bargains!!

12- 25 watt 8/15 ohms £5-95 carr. 30p. 15 50W.8/15 ohm £14-50 carr. 50p.

12” 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

A.K.G. MICROPHONES suitable for disco, group or general P.A. use.

D11DHL rrp £11-00 our price £9:45 post free SEND SAE FOR
D190C High Z rrp £21:50 our price £17:45 post free OUR_AKG PRICE
D1000C 24 ct gold plate rrp £37-00 our price £32:00 post frce (L)IP?}LT!\SIIF(?SUNTS

TERMS OF BUSINESS:

C.W.0. or C.0.D. (35p extra)

All cash In regd. envelopes pleasel
Telephone orders to our CROYDON BRANCH,
TRADE & EXPORT enquiries invited.

BUSINESS
HOURS:
9.30 a.m.

0 5.30 p.m.

Medway 404199
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The Buyer and VAT

During these last few weeks before Value Added Tax
takes effect, readers will be contemplating whether to buy
now or wait until after April 1st. It will undoubtedly pay to
wait on such items as domestic receivers, some Hi-Fi
equipment and electrical goods, but component suppliers
are being hard pressed to meet demand before the infliction
of VAT,

One way of circumventing purchase tax has been to
supply equipment in kit form, but these items in any form
will be liable for VAT at one common percentage rate,
since VAT is a tax on the basic purchase price or charge
for service.

We would expect that all suppliers will make it quite
clear to all customers, at the trading premises and through
advertisements, whether quoted prices include VAT. The
basic retail price should remain the same as now. Whatever
you pay for goods or services from April 1st, you should
not be paying any purchase tax or selective employment
tax levies; you should be paying VAT on top of the normal
retail price, based on the Chancellor's Budget announce-
ment on March 6th.

Kit and component prices should not be raised before
April 1st and manufactured goods subject to purchase
tax of more than 15% should be noticeably reduced after
April 1st.

Shopkeepers and other traders are not legally bound to
show the amount of VAT in cash transactions; neither
will they necessarily show special "“tax invoices” for retail
sales, but it is worth remembering that if you purchase
at a cut price rate, the VAT charged will be correspond-
ingly lower. Goods obtained by hire purchase or credit
agreements will be subject to tax at the current rate at the
time when transaction documents are signed. Interest
rates on these terms are not taxable. Private sales between
individuals do not attract VAT because neither party is
defined as a “taxable person”, unless the seller is a trader
required to register with H.M. Customs and Excise.

Our advice to readers who are thinking of buying goods
by mail order during March is to determine first whether
purchase tax is chargeable; if it is then wait until April.
ltems not subject to purchase tax (such as components
and secondhand or used goods) should be ordered early.
If of substantial value, send your order by P.O. “Recorded
Delivery” and keep the counterfoil of your Postal Order,
Money Order, or cheque

You should be prepared for a VAT levy on charges for
packing service but not for postage.

continued on next page
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NEWS...

EERTENR..

by
Colin Riches

VAT

To the best of our knowledge,
the prices quoted in this issue
were correct at the time of going
to press. !

From April 1st 1973, there will
be no purchase tax but a large
number of goods will carry Value
Added Tax. For further details,
see our Leader article.

Tulip Time Rally

The 1973 “Tulip-Time” mobile
rally will be held on Sunday
May 6th at Surfleet, 4 miles north
of Spalding on the Al6.

The Spalding and District
Amateur Radio Society will also
be operating a Special Activity
station, GB3STF on 12th-13th
May from The Grammar School,
Priory Road, Spalding, in con-
nection with the 1973 Tulip
Festival. Operation will be on
s.s.b./c.w. on all bands 160-10m.
with am. on 2m. All contacts

will be confirmed by special
QSL cards.
Of interest to ‘“Going Back”

fans—the Wireless Preservation
Society will have an exhibition
of vintage radio on show to the
public. I hope to be able to pub-
lish further details later.

NEWS...

RSGB ‘‘Jubilee Year’ President

Pholograph by P. M. Fletcher.

This picture shows Dr. J. A. Saxton, D.Sc.,, PhD, CEng, FIEE, FInstP,
the new President of the RSGB. On the left of the picture is Swedish
Amateur Lt. Col. Per Anders Kinman, SM5ZD, who received the
Calcutta Silver Key award. Sir John Eden, the P.M.G. is on the right.

In his address, Dr. Saxton said he felt very proud that he had been
chosen as President of the RSGB for its Diamond Jubilee Year. He also
said that he was extremely delighted that Sir John had been able to
attend and that all there were greatly honoured by his presence.

Dr. Saxton went on to say that the Society would continue to do all
in its power to continue to deserve the Ministry’s support.

Per Anders Kinman has been made an Honoury Vice President of
the RSGB in recognition of his outstanding service with the IARU
Region 1 in which he has served for many years.

The Calcutta Key he received was first presented 20 years ago and
it has been awarded annually by the RSGB to the person they feel has
made, in any one year, the most significant contribution to interna-
tional friendship and goodwill through the medium of Amateur radio.

The Buyer and VAT

continued from previous page

If you order from a current catalogue or advertisement
after April 1st, you should add the VAT percentage rate
to the basic retail price shown. Then add the estimated
or stated charge for postage and packing. If a service is
chargeable, such as equipment repair or consultation,
VAT will be levied at the standard rate. Trading in second-
hand and used goods will also be taxable under VAT,

Finally, good news for P.W. readers: newspapers and
magazines will be “zero-rated", which means that no VAT
is chargeable on these. Transactions of any kind in the
U.K. for the direct exportation of goods and services are

exempt from VAT.

M. A. COLWELL—Editor.
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Feb P.W. Cover

Many enquiries have been re-
ceived for information on the
book and log-book shown on the
front cover of the February issue
of PW. Both can be obtained from
the Radio Society of Great
Britain, 35 Doughty Street, Lon-
don, W.C.1. “How to Listen to
the World” costs £2 post paid.
The log book shown is intended
for transmitting Amateurs and
costs 60p post paid but another
one, intended for listeners, is
available at 45p post paid.

NEWS...



NEWS...

Cordless Iron

This cordless soldering iron
comes from the U.S.A. It is
completely portable needing no
mains power for operation. It
has its own power supply which
is automatically charged from
the stand which itself is con-
nected to the mains. There is a
small light near the tip which is
very useful for seeing exactly
where you are applying heat.

The iron heats up in under 5
seconds and has an “indestruct-
ible” iron-plated bit. It costs
£9-25 complete with charging
stand and fine bit. A heavy-duty
bit is also available.

The exclusive distributors in
Great Britain are Pact Inter-
national Electronics Ltd., P.O.
Bozx 19, Royston, Herts, SG8 SHH.

Sonex 1973

The technical author and writer
Donald Aldous will be heading a
small team to organise the
Special Features at “Sonex '73".

Two recital/lecture sessions
will be presented each day at the
Exhibition’s new venue the
Excelsior Hotel, London Airport,
Heathrow.

Speakers will include Bert
Webb, who will lecture on pick-
ups, arms and turntables and
Kenneth Shearer, speaking on
listening room acoustics.

There will also be a lecture on
tape’ cassettes and an examina-
tion of current loudspeakers and
trends.

Sonex 73 will run from Friday,
March 30th to Sunday, April 1st,
inclusive. .

NEWS...

Sound '73

“Sound '73” is the exhibition run
by the Association of Public
Address Engineers. New P.A.
equipment and new techniques
in the public address and allied
fields will be on show.

As in past years, there will be
a lecture programme held in
the hotel's “City Room. John
Maunder from Shure Electronics
will give a lecture and demon-
stration on microphones on
Tuesday, 13th March at 14.30hrs.

Mike Beville from Audio and
Design Recordings Ltd. will lec-
ture on Components and Limiters
(Wednesday at 14.30hrs.)

On Thursday March 15th at
10.30hrs, a member of the
Hornsey College of Art will talk
on Industrial design of Public
Address Equipment.

Venue will be the Bloomsbury
Centre Hotel, Mairch 13-15, from
10.00-18.00hrs.

NEWS...

I.E.E. Conferences

The following new conferences to
be held in 1973 and 1974 are
being organised by the Ihstitution
of Electrical Engineers.

“Electrical Signals from the

Brain” 27-30 August 1973—in

Oxford.

“Symposium on Electromag-

netic Wave Theory” 8-12 July

1974—in London.

Further details of the confer-
ences mentioned above are avail-
able from the Conference Depart-
ment, IEE, Savoy Place, London
WC2R 0BL.

De-soldering Unit

In the February issue we men-
tioned the Litesold De-Soldering
Unit and a misprint stated the
price at £:75. This shouid have
read £2-75. Apologies to Light
Soldering Developments and any
readers that may have been in-
convenienced.

Jermyn Inverters

Jermyn Distribution market two
inverters, both giving an output
of 250V. Input for the 150W ver-
sion is 12V and for the 300W
type, 24V.

A feature of the design enables
these inverters to charge the
12/24V batteries up to 10A when
plugged into a power socket.

If the mains supply fails, the
inverter automatically switches
to its “invert mode” providing
240V emergency power immedi-
ately.

Should the unit be accidentally
overloaded its drive is so ad-
justed, that the output voltage
falls completely, switching the

b o

unit off, eliminating any problems.
An internal 15A fuse blows
should the battery leads be con-
nected wrongly. Indicator lights
illuminate to show whether the
unit is charging a battery or
providing a 250V S50Hz output.
Both types of inverter can be

.obtained in kit form or already

built. The kit for 150W costs £25
(£29 built) and 300W £34 (£39
built). Jermyn Distribution, Ves-
{ry Estale. Serenoaks, Kent.

o 3
2 o
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improving
UHF
radio

A.N.AINSLIE

for any hi-fi enthusiast and, despite the 15

kHz frequency limits, the live BBC broadcasts
are certainly up to the standards of the finest
records.

The advantages are numerous—being a non-
mechanical system the distortion is very low and
the self-generated noise is also very low, the result
being a large dynamic range and the possibility of
encoding two channels on a single signal. This, plus
the excellent BBC technique, makes f.m. radio an
invaluable source of material. Unfortunately there
are several difficulties in securing top quality f.m..
regardless of the equipment used.

‘ J HF radio provides a most useful signal source

SIGNAL-TO-NOISE

Referring to Fig. 1, it can be seen that the per-
formance of a receiver depends on the strength of
the signal applied to the aerial socket of the
receiver. The mono signalto-noise ratio assumes an
optimum value (usually 50 or 60 dB) with only a
few xV input—even on cheap tuners. The signal-to-
noise performance does not improve so rapidly on
stereo, however, and in many cases could be
improved on even with inputs in the region of a few
hundred ~V—hence the increase in noisc on stereo

First of the two VHF amplifiers described in the article. This one
uses fleld-effect transistors.
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in 1nost situations. A person who gets no increase
in noise is indeed most fortunate and need read no
further!

As regards crosstalk and distortion, these para-
ieters usually reach optimum values with fairly
small inputs and usually there is not much improve-
inent to be had by an increase in the signal.

-o}
_ =10} Audio output
2 20}
3 -30
L _40} AM Rejection
3 -sop
8
3 -sor
=70 Mono noise
W 0pv 100pv Py
Input 1855

Fig. 1: Graphs comparing receiv/er p/er/ormance with the input signal
evel.

Very few people are fortunate enough to be able
lo receive “near perfect” stereo without a large
aerial, loft or roof mounted. A large aerial, besides
having the necessary gain usually has the advantage
that it is highly directional and eliminates multi-
path distortion from reflected signals. In many
situations, a reasonably large aerial, three or more
elements, carefully sited, and with a low loss feeder
gives good stereo but perhaps not of the very highest
quality.

The major downfall in domestic stereo reception
is that of “stereo” noise—perhaps not excessive but
sufficient to mar an otherwise excellent signal. The
obvious way to reduce this noise is to increase the
signal feeding the tuner by an “aerial amplifier”. At
present in this discussion we must assume that the
amplifier be perfect, having gain but generating no
noise itself.

OTHER NOISE

At this point many readers may well be wondering
about the other forms of noise, thermostats, car
ignition and other spurious signals. These signals



are picked up by the aerial and sometimes, even,
by the feeder, and consequently will be amplified,
together with the f.m. signal, by our “ideal” ampli-
fier, which we are using to combat stereo noise. This
brings us to the last important parameter of f.m.
receivers, amplitude modulation limiting.

The “ideal” f.m. tuner is designed to respond to
f.m. only and a.m. signals are rejected to an infinite
degree. Unfortunately, no receiver is perfect and
some degree of sensitivity to a.m. is unavoidable.

The a.m. limiting of the receiver improves with
increasing signal input, as seen from Fig. 1, so that
increasing the signal and spurious a.m. together
actually reduces the level of audible interference.
Unfortunately, when the receiver is switched to
receive a stereo transmission, the stereo decoder
in the receiver is actually only sensitive to amplitude
modulation of the stereo subcarrier. In the decoder
some measure of a.g.c. is applied to the subcarrier
amplifier and this maintains a constant level of
stereo interference from an a.m. signal regardless
of the actual input voltage to the tuner.

It can therefore be seen that whilst increasing the
tuner input with an “ideal” amplifier, the “stereo”
interference level remains substantially constant
whilst the “mono” component of the audible inter-
ference has been reduced by virtue of the amplitude
limiting of the f.m. discriminator.

AERIALS

Earlier in this discussion, we talked of elaborate
and efficient aerial systems but the previous dis-
cussion on aerial signal amplification implies that,
with a good amplifier, an aerial providing only a
minimal “clean” signal can be used to run an f.m.
tuner with a high degree of success.

Unfortunately, some tuners are not so sensitive
as others and sometimes require millivolts to function
at their best. This means considerable amplification
of the few tens of microvolts coming from a rather
poor aerial!

The better tuners nowadays use f.e.t.’s in the input
circuits to keep noise to a minimum and to keep
cross modulation low; so any proposed amplifier
should have at least as good a performance as the
front end of the tuner.

This is very demanding when tuners such as Sony,
Radford and Fisher are considered, but it is possible
to improve these tuners on a very poor signal by a
remarkable degree.

%1%y
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Fig., 2: Circuit of the amplifier using two f.e.t.'s.

To design an amplifier with a front-end compar-
able to the best tuners use has to made of f.c.t.
devices which possess the best noise properties of
all the common solid state devices presently avail-
able and are responsible for the excellent perform-
ance of the best tuners.

or 3z Ferrite bead

@

input winding
5 Turns 28 SWG
) centre tapped

Output winding
2 Turns 22 SWG

1857

Fig. 3: Details of simple transformer to match
balanced 400} feeder to 75() coaxial feeder.

The design chosen for the amplifiers in this article
is not often used with solid state devices but was
once very common with valve Band IIl television
tuners. The amplifier is a cascode configuration
giving reasonable gain with very low noise and good
cross modulation.

The input to the amplifier, Fig. 2, is 750 co-axial
feeder so Fig. 3 shows a transformer that can be
constructed from a small ferrite bead for 4000
balanced feeder.

THE PCB

The amplifier can be very casily built on a single
piece of printed circuit 4”X2” and it is recom-
mended that fibreglass board be used.

To etch the required print design as shown in
Fig. 4 (full size), the diagram is traced on to the
copper side of the print with carbon paper and the
marked areas painted in with high quality enamel.
When the paint is dry, the print is immersed in the
etching solution and agitated until completely etched
(only paint and base material can be seen). The
etching solution can be ferric chloride solution but
a useful alternative is “Liquor-Ferri Perchloridi
Fort” which is obtainable from chemists and should
be used undiluted. Rub the copper surface of the
board with “Ajax” or similar scourer before painting,
to ensure a clean surface.

The enamel paint can be removed with paint
stripper once the etching is complete and the board
washed and cleaned with wire-wool. The holes for
the components should be drilled with a '»" drill,
preferably in a wheel brace. .

Construction is straightforward except that the
f.e.t.’s should be left until last and soldered in with
the iron disconnected from the mains—surprisingly
little voltage will break down the gate junction.

The coils, Fig. 5, are wound on the formers which
are located on the board and stuck with Araldite.
The 30pF variable capacitors must be connected so
that the rotor is connected to the earth line. The
author used 30pF Philips, bechive trimmers mounted
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——

Battery+

Note:

L1 and L2 both

wound on }‘ Dia
formers using

18 SWG copper

4 Turns

¥ i
: :
L _.1__T.u‘rn | I
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Fig. §: Winding information for L1 and L2.
% components list
FET AMPLIFIER
Resistors
R1 100kQ R2 100kQ R3 100kQ R4 2200
All $W 5%
Capacitors
C1 5nF 400V C5 5nF 12V
C2 10nF 12V C6 5nF 12V
C3 30pF Trimmer C7 30pF Trimmer
C4 680pF 12V

Miscellaneous
Tri-Tr2, 2N3819. On-off switch. 12V battery. Co-axial
sockets (2). PCB, see text. Coil formers.

BF200 AMPLIFIER

Resistors
R1 1-5kQ R3  6-8k2 RS 10kQ
R2 10kQ R4 1-5kQ R6 6-8kQ
All W 5%,
Capacitors
Ct1 1nF 400V C6 30pF Trimmer
C2 30pF Trimmer C7 10nF 12V
C3 10nF 12V C8 680pF 12V
C4 680pF 12V C9 1nF Feed-through

CS5 1nF Feed-through  C10 30pF Trimmer

Miscellaneous
Tr1-Tr2, BF200. On-off switch. 12V battery, Co-axial
sockets (2). PCB, see text. Coil formers.

POWER SUPPLY

Capacitors

C1 100nF1kV  C3 2000uF 10V C5 100nF 12V
C2 2000uF 10V C4 1000uF 15V

Miscellaneous
R1, 10Q $W 5%, D1-D2, 1N4002. D3, 12V zener 2W,
mounted on aluminium 2 X 17 minimum. T1,
8V bell transformer. Fuse, 1A. On-off DP mains
switch. LP1, 3-5V 20mA for FET amp + 2 stages or
35V 40mA for FET amp + 4 stages.
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Fig. 4: Printed circuit board, for the circuit of Fig. 2, shown actual size.

on the copper side of the board. The resistors should
be small low noise types and the capacitors need only
be low working voltage.

The completed amplifier should be screened by
placing tin plate at the position indicated and
soldered to the positive line as support.

The amplifier is mounted in a small wooden box,
measuring approx. 4" cube internally, covered
inside with tin foil, which is connected to the positive
supply line. A front panel can be made from a piece
of double-sided copper board with the input and
output sockets and the on/off switch. The printed
board is soldered to the front panel by the positive
line, so earthing the front panel.

With a 12V battery connected, the output is fed to
the tuner and the input is fed by an “inefficient”
aerial, in most cases a short piece of wire.

With the amplifier on, the tuner is switched to the
local stereo station and the tuning capacitors C3 and
C7 set midway. The cores in the coils (L1 and L2)
are then adjusted to give the strongest signal, best
observed on a tuning meter or audibly by judging
least noise.

The amplifier is then assembled in the case and
the capacitors C3 and C7 tuned to give the best
signal. The tuning will be sharp and critical, so care
should be taken when adjusting.

The amplifier, when connected between the proper
aerial and tuner, should have sufficient gain to over-
come most of the tuner noise, without introducing
significant noise itself. When used on weak local
radio stations, the improvement will be very marked,
especially in mono. Unfortunately, this usually
requires the amplifier to be re-tuned to the local
channels. However, connecting 27Q resistors across
L1 and L2 will broaden the bandwidth considerably,
enabling the amplifier to be used over a number of
channels.

BF200 AMPLIFIER

However, for many of the “poorer” tuners, this
amplifier will still not be good enough to fully
drive the tuner on a moderate signal. For optimum
stereo in such cases two of the amplifiers could be
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Fig. 7: Hlustration, actual size.
of the printed circuit board for
the BF200 amplifier.

Tuner
—

Battery +
P

connected in series. The price of f.e.t.’s, however,
makes this uneconomical and ordinary low-noise
silicon transistors used after the f.e.t.s work very
well. The proposcd amplifier, Fig. 6, is two stages
of a conventional r.f. amplifier design. Fig. 7 shows
a full size print layout for two stages, although for
additional gain or bandwidth more stages can be
used, although greater than five would be difficult
to keep stablec.

The board is etched in the same manner as before
and a similar front panel and box are prepared.
Alignment is the same. tuning the coils and finishing
with the capacitors.

The transistors specified are BF200 and these
should be used for at least the first two stages to
keep the noise level down; after this such transistors
as 2N706 work very well. An alternative for the
BF200 is BF180 or BF181.

Fig. 8 shows how C5 and C9 are constructed with
1000pF feed-through capacitors. L4 is made by
wrapping a few turns of 36s.w.g. d.c.c. copper wire

round a ferrite bead. Fig. 9 gives the winding infor-

mation for L1, 1.2 and L3.

The two amplifiers just described will enable good
stereo to be obtained from a mediocre signal without
the need for a “fancy’ tuner. The improvement that
can be cxpected depends greatly on the individual
circumstances. The author has used the amplifiers
with a Sony ST5100 tuner and a poor aerial and
found the results almost as good as when a proper
aerial was correctly installed on the roof. The cost
of a pair of amplifiers is comparable to a decent

1861

L L2&L3 Note:
L1 L28& L3 wound

on 1—1 Dia formers.
L1 use 22SWG
copper wire.

L2 & L3 use 18SWG
copper wire.

A-—
2 Turns
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Fig. 9: (above) Delails of the three coils shown in Fig. 6. In the photlo-
graph (below) the second amplifier board is shown soldered lo the
front panel consisting of double-sided p.c.b.




aerial less downlead and fitting, so financially it is a
viable proposition, although not a substitute for a
first class aerial.

In order to split one signal to run several outlets
and obtain maximum signal at each of the outlets,
a star-splitter is used. This arrangement provides
correct impedance matching throughout the system.

Figure 10 shows the circuit of a star-splitter. The
value of the resistors R depends upon the impedance
of the feeders (Z) usually 75Q, and on the number
of outlets (n) which can be as many as required.

T
|
()

o

1864

Fig. 10: Circuit of star-splitter enabling several oulpuls
to be obtained from a single input.

The relationship is:— R=Z(n—1)/n+1. For
example, for a splitter for a 756} system with two
outputs the resistors to the nearest preferred value
are 27(). Small 4 W resistors are suitable and indeed
preferable to physically larger types.

All of these systems involve a loss of signal and
this must be made up by amplification before the
splitting. For a distribution system, splitting six or
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& 100nF 2000uF  2000uF 4 :
& 1865

Fig. 11: Suggested power supply for the v.h.f. amplifiers.

eight ways, two f.e.t.’s followed by three transistors
should be adequate. One important point to note is
that the outputs of the splitter must all be loaded
by a 75Q resistor when not in use, otherwise a loss
of signal results and the splitter may form the node
of standing waves in the feeder.

If either of the amplifiers is built as a distribution
system, it is perhaps a good idea to build a small
mains unit to power the whole system. It is desirable
that this supply be stabilised to guard against
changes in the tuning of the f.e.t’s if the supply
voltage changes.

Fig. 11 gives a circuit of a simple power supply
based on an 8V bell transformer with voltage
doubling and zener stabilisation. The lamp, LP1, can
be used to give on/off indication.

It is hoped that this article has given sufficient
information for the home constructor to build an
amplifier system to improve the performance of a
tuner to reach the very high standards of the B.B.C.
stereo transmisions. ]

EXPERIVIENTERS CORNER

NOVEL TONE GENERATOR

HENEVER home constructors and experi-

Vs/ menters need to build a source of audio

frequency, the choice nowadays is usually
a transistor -multivibrator. The reasons for this
selection are easily understood. It requires few com-
ponents, avoids the need for a transformer and
gives a strong output signal. These virtues outweigh
the fact that the square-wave output does not make
for a particularly pleasing sound when amplified and
fed to a loudspeaker.

In designing the a.f. tone generator to be described,
the author set out to devise a circuit which would
possess all the aforementioned merits of the multi-
vibrator and at the same time give a better audio
tone. In the circuit shown in Fig. 1—which, as a
transistor * circuit, is thought to be original—the
writer believes these objectives have been largely
achieved.

1088

N. NAUGHTON

It will be noticed that the circuit is actually
simpler than a multivibrator and basically it is a
sawtooth generator. Like all sawtooth generators it

depends upon the charge and discharge times of a

-9V
gss [3 . > R1
<
CELa 3k
Ou%put
C
= See text
| R2
1.8k
GET 114 oV
1875 Tr1 :

Flg. 1; Circuit of tone generator.,




capacitor for its action. But as linearity of the saw-
tooth ramp is not important for the required purpose,
the provision of constant current is omitted in the
circuit shown.

In Fig. 1 the two transistors perform the function
of switches and the circuit operates as follows:—
capacitor C charges via the charging resistor Rc and
the base-emitter junction of Trl. The charging
current flowing through the B-E ‘junction turns on
Trl and the fiow of collector current causes a
voltage drop across R1 which results in the potential
on the base of Tr2 dropping to a level low enough
to turn off Tr2. As the charge on C rises the charging
current diminishes so that the potential on the base
of Trl decreases to a point where Trl turns off.
The base of Tr2 now goes strongly negative causing
Tr2 to turn on and C now discharges via Tr2 into
the discharge resistor Rd. While discharge current is
flowing in Rd it maintains a positive potential on the
base of Trl thus preventing further switching action
during the period of discharge. When C has dis-
charged, it again draws current through Trl once
again turning off Tr2. The cycle then repeats.

The foregoing is a simplified description of the
operation but many will find it interesting to measure
the balance of currents and potentials which exist in
the circuit under static conditions when C is removed.

The frequency of oscillation is not readily cal-
culated since it is influenced by several factors one
of which will be determined by the type of coupling
employed to connect the output. However, for prac-
tical purposes values of C ranging between 2xF and
5000pF will cover the audio spectrum.

APPLICATIONS

A useful feature of the circuit is that it uses only
one capacitor. With the values given, the generator
should oscillate at any point within the a.f. range the
actual point being determined by the value of C
selected. Thus it becomes a simple matter to
construct a signal generator giving a number of spot
frequéncies as desired; the only extra components
needed being a multi-pole switch and a few capaci-
tors. Many other audio applications will doubtless
occur to readers.

For those interested. an interesting feature of the
circuit is that because the charge and discharge
paths of C are independent, the circuit can readily
be made to produce right-handed or left-handed
sawtooth waveforms. Moreover, by choice of p.n.p.
or n.p.n. transistors, the polarity of either slope can
be created as desired at source, thereby eliminating
inverting stages. Although some value of Rd is
essential for circuit function, in practice this can be
less than 1000 thus allowing fast flyback times.
There is no reason why C can not be a very large
value electrolytic so that the circuit can easily be
adapted for timing application.

GENERAL

No constructional dectails are given since the
generator will mostly be incorporated in some larger
project. Experimenters can assemble the components
on a length of Veroboard or tagboard.

As stated at the outset, the circuit is primarily
intended as an a.f. generator and the values given
have been chosen to give a roughly pyramid wave-
form at the collector of Tr2. A strong output signal
is also available at the collector of Trl but this is a

steep sided pulse and the *‘softer” toned signal at
the Tr2 output can be readily appreciated. Coupling
of the output is perhaps best determined to suit the
individual case but too tight a coupling to the Tr2
output is best avoided. This is less important if

. the Trl output is used.

With the component values given, the circuit
places no critical demands on the transistors’
characteristics. Seven widely differing types, in
various combinations, have been tried with success.
However, experimenters using low values of Rd—
especially with a high value of C—should note that
Tr2 must then be a device capable of handling the
heavier discharge current. Tr1 and Tr2 must both be
either p.n.p.’s or n.p.n.'s, the —9V becoming +8V
if n.p.n.’s are used. L |

APRIL ISSUE

TOUCH TUNING g

The latest development in television receiver
design is touch-sensitive tuning, using touch-
button units which provide a conipletely non-
mechanical means of channel changing. A very
high-impedance electronic switching circuit
selects the required channel when a-.finger is
placed across a pair of contacts to complete the
appropriate circuit. Several models featuring
touch tuning are now on the market and this
month we are investigating the technique and
the circuitry involved. The change from mech-
anical to all-electronic channel selection should
improve the stability and reliability of TV tuning.

BAND Il PREAMPLIFIER

Another Bunney wideband aerial amplifier
intended for DX work. The two-transistor (BF272)
design on test lifted a weak signal from mere
traces of line sync pulses to a solidly locked
noisy image. Part of Roger's present programme
of improving his DX receiving equipment.

SERVICING

Plenty on the servicing front this month. John
Law in his new fault-finding series investigates
the line timebase used in most KB-STC models.
Vivian Capel completes his guide to power
supply circuit servicing. Les Lawry-Johns starts
on the single-standard Bush-Murphy TV181S/
V2016 series. And Caleb Bradley takes us
further with the BRC 2000 colour chassis.

PLUS ALL THE REGULAR FEATURES

ON SALE MARCH 19
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POLUER
AMPLIFIER

D.SILVESTER

HE audio amplifier to be described was designed

I to deliver in excess of 10W r.m.s. into an 80
load, whilst being constructed in a 4}in. x
3,in. x 2in. diecast aluminium box. The size of the
box is, in fact, limited not by the size of the i.c. but
by the passive components, especially the output
capacitor which must be included in the circuit. The
use of the i.c. has added one inestimable advantage
in that the current through (and the power dissi-
pated by) the output stage under overload condi-
tions can be limited. It is thus possible for the out-
put to be short circuited without disastrous results.
The i.c., although capable of giving a 1 watt out-
put without any other transistors, has been primarily
designed for use as the driver stage of an amplifier

- capable of delivering up to 35 watts into an 812 load.
A description of the working of the i.c. has not
been included as it is not necessary for the construc-
tor to completely understand the operation of the
device for it to be used successfully.

Two transistors in the i.c. are responsible for the
current and power limiting facility. It was calcu-
lated that under maximum current limiting and
with the normal current gain of a power transistor,
the output stage of the i.c. would be overloaded.
One way of curing this fault is to use a Darlington
transistor. This in fact was done, the Darlington
pair being contained in the TO3 metal case of the
power transistor. The current gain of the comple-
mentary Darlington pairs is in excess of 1000.

CALCULATIONS

The final circuit used for the prototype amplifier
is shown in Fig. 1 but since other constructors may
wish to use different power supply voltages and load
impedances from those used by the author, the
method of calculation of the current and power
limiting components is given. The basic circuit
should be adhered to as it is only the values of R6,
R8, R9 and R11 which need to be changed.

The following section shows the worked equations
used to give the value of the components in Fig. 1.

-0 +35V
R6
R1 0-27
4-7k R7
9 A
56
6 geé <
-8k
Tr1-Tr2 R3 ) b Tr1
10k 1 MJ4000
8
Input
RS 10k
VR1
Sk
C4 10pF

Fig. 1: Circuil dlagram of the amplifier and pin conneclions for the oulpul lransistors.
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is this theprice
you payfa

" Probably, if you're still using an A i 2t

ordinary soldering iron

Ordinary soldering irons can cause

damage to transistors and
integrated circuits — damage
which wastes time and costs
money. Now, with the unique
ANTEX X25 and CCN low leakage

soldering irons no harm can come

to the most delicate equipment,

even when soldered ‘Live’.

(You could be making quite a saving).

MODEL X25
220-240 Volts or 100-120 Volts.
The leakage current of the NEW
X25 is only a few microamps and
cannot harm the most delicate
equipment even when soldered
“live"”. Tested at 1500v. A.C.
This 25 watt iron with it's /3
truly remarkable heat-capa- /
city will easily “"out-solder’’
any conventionally-made
40 and 60 watt soldering
irons, due to its unique
construction.advantages.
Fitted long-life iron-
coated bit 1/8", 2 /
other bits avail-
able 3/32" and
3/16". Totally
enclosed element
ceramic and steel
shaft. Bitsdo not
“‘freeze’” and can
easily be removed.

MODEL G

18 watt miniature iron, fitted

with long life iron<coated bit

3/32". Voltages 240,220

or 110. PRICE: £1.83
(rec. retail)

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-life iron-coated
bit 3/32". 4 other bits
available 1/8", 3/16", 1/4"
and 3/64".

PRICE: £1.80 (rec. retail)

OR Fitted with triple-coated, \_\

MODEL CN
Miniature 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: £1.70 (rec. retail}

MODEL CN2
Miniature 15 watt solde ing
iron fitted with
nickel plated bit 3/32"
Voltages 240 or 220,
PRICE: £1.70
(rec. retail)

iron nickel and Chromum bit 1/8"',
/ PRICE: £1.95 (rec. retail) )

/ Suitable for production
work and as a general
pur pose iron,

PRICE: £1.76
(rec. retail)

G EN

z MODEL SK.2 KIT
o J Contains 15 watt miniature

MODEL MES.KIT iron fzmed with 3/16" >

Battery-operated 12v A} bit, spare )

25 watt iron fitted / MODEL bits 5/35“ .“‘“?/sr'\v#“"“‘, )

with 15" lead and 2 SK.1 KIT a":;(/"’sink N RN

heavy clips for con- Contains 15 watt solder, stand . p:

nection to car battery. miniature iron fitted with 3/16”  3n4 “Flow to ﬂ

Packed in strong plas- bit, 2 spare bits 5/32"° and Solder”’ M
tic wallet with booklet 3/32", heat sink, solder, stand booklet. =

“How to Solder’” and “"How to Solder” booklet. PRICE: £2.40 =
PRICE: £1.95 (rec. retail) PRICE: £2.75 (rec. retail) {rec. retail)

AVAYAYAYA
NXTXEXX

CAAANY

Please send the ANTEX
colour catalogue.

C] Please send the following:

| enclose cheque/P.0./Cash
{Giro No. 2581000}

| From radio Or electrical dealers, < cc ottt et NAME . ... ... ...
car accessory shops or ADDRE .
I e S| Sodddddendaaaonacanaaaadaadaadac ODRESS ........... . .o, I

ANTEX LTD. FREEPOST

(no stamp required) PLYMOUTH _
PL1 1BR Tel: 0752 67377,

TR o e
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SEMICONDUCTORS & COMPONENTS

GUARANTEED

WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

(audio transistors only) 15p,

TRANSISTORS 323;&
2G801 18 2N202¢ 018 2NSITC
2G302 18 2N2926 018 2N6176
2G308 -85 2N2926 2N5176
2G306 30  Green 0-10 2N5248
2G309 30 Yellow 010 2N6190
2G344A 0-26  Orange 0-10 3N5191
2G346B 025 2N3063 0-31 2N6193
2Q3871 16 2N3054 047 3N6198
2Q374 15 2N3054 048 3NG194
2Q381 22 2N3066 050 3N6196
2G417 -20 32N23390 -20 2N56245
2N109 -49 2N3391 020 2NGLST7
aN174 40 2N3391A 028 2NG64s8
2N176 075 2N3392 013 3NGds?
2N37¢  0-76 32N3w9s 013 3N128
2N3ss 076 3Nusp4 018 SN138
2Ns61 098 32N3402 017 3N199
2N376 100 2N3403 019 3N140
2N384 198 3N3(04 024 3N14dl
2N388A 040 32N305 087 3N1&3
2N40& 23 3N3414 010 3N143
2N 404 -20 aN3416 010 3N153
2IN456 76 2N3416 015 3N1SS
2N466A 076 2N3417 021 3N1S&K
2N467A 0-80 32N3570 1-25 SN169
2Nl -26 32N3571 1-18 SN187
2N 584 -28 2N3572 097 3N200
aNs91 -34  2N3702 010 3N301
2N696 15 2NS708 01
2N697 15 2N3704 010 ,o0e0
2N698 -85 2N3706 010 (oog)
2N699 29 2N3708 090 ¢o3o0
2N706 110 2N3707 010 o310
3N706A 012 2N3708 070 0019
2N708 13 2N3709 090 q0vd
2N709 88 2N3710 000 ¢o31e
aNT711 -30 2N3711 090 (O
2N718 21 2N3712 098 (0358
3N718A 030 2N3713 108 032!
2N720 80 2ZNS714 116 gosen
2N731 -85 2N3715 198 (o303
2N914 116 2N3718 130 goeg0
2N916 17 9NS773 888 (ool
aNo18 30 2N8774 333 (o300
2N919 20 2N3776 419 ¢odos
2N929 14 2N3776  §98 (otor
2N9.,0 14 2N3777 48B4 gocna
2N1090 023 2NS778 R85 ¢0¢00
2N1091 024 2N3770 815 oo
2N1131 020 2N3780 480 ‘Goqi)
3N1133 020 2N3781 367 (oq1.
3N118¢ 187 2N3782 387 (iien
3N1302 016 2NS780 178 ¢0tera
2N1303 016 2NS790 190 (olean
2N1304 020 3NS791 208 goaos
3N1306 020 3N3792 280 goen)
3N1306 028 2NS794 010 gogon
aN1307 028 3N3819 028 Lians
3N1308 025 2N3820 047 (oeoq
3N1309 0-25 3N3323 080 (0ags
3N1483 090 2NSBK 078 (o073
3N1607 024 2N3826 023 Yo7
2N1613 020 2NS85& 018 51)s
3N1631 085 2N3864A 016 ,¢ijs
3N1637 0-30 2N3866 018 %4017
3N1638 087 2N38S6A 018 4c1a)
3N1671 1-00 2N3856 018 ciag
3N1701 110 2N3856A 0-16 4c197
3N1702 215 2N3808 018 4ci58
2N1711 017 2N3858A 018 Aciak
3N1893  0-34 2N3869 016 (oK
2N3102  0-30 2N3859A 018 5y
2N2147  0-70 2N3860 018 4c)gov
2N2148 060 2N3866 070 Aiys3
3N2192  0-40 2N3877 085 Cis3K
aN2192A 0-40 2N3RT7A 026 cis¢
2N2193 040 2N387 28 4c178
3N2193A 048 2N3879 101 ,¢)7ex
aN219¢ 087 IN$900 080 cia7K
3N219A 0-830 2NS900A 081 cigsx
aN2198  0-37 2N3901 038 ,cyys
aN2185A 018 3NS90S 020 4cyie
3N2218A 0-80 3N3904 017 4Gyie
aN2219 087 2N3905 O-81 Ay
2N22194 081 2N8 28 Acy21
3N2220 020 2N4038 068 ,ciyag
3N2221  0-80 2N4037 042 ,Cvyos
3N2221A 0-38 2N4038 018 Acyso
3N2222  0-31 2N3059 090 ,Cysp
2N2222A G-41 2N4060 011 Acvaeo
3N2368  0-11 32N4061 011 Lova
2N2369  0-80 2N4062 011 ACyes
2N2369A 0-17 2N4302 025 4phsev
2N2648 041 3N430S 038 ADigo
2N2647 120 2N491S 080 ADi¢o
2N2711  0-18 2N4914 087 Apygn
2N2712  0-12 2N4915 095 AD1¢s
2N2718 017 2N4916 011 ADigov
aN2714 017 2N4917 017 ADigpv
22904 -18 32N4918 80 AD150
2N2904A 025 2N4919 083 Apie)
2N2905  0-28 2N4920 060 AD1ea
3N2905A 0-28 3N4921 60 AD161
2N2908 018 2N4922 058 apig2
2N2906A 0-23 2N4923 060 ,pz))
18 2N4926 090 Apzi1a
3N2907 018
aN29074 og5 2N4927 100 Amigs
N #5 2N4928 180 Awioer
2N2918 075 2N4929 223 LR11g
2N2933 018 2N4930 225 Ap115

Post & Packing 13p per order. Europe 25p.
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SERVICE

Commonwealth (Air) 65p (MIN.) Macching charge
extra per pair. Prices subject to stock availability.

TTL. LOGIC I.C. NEW PRICES

1-2¢ 26+ 1-24 25+ 1-24 28+
2p ip ip $p iy £
8N7400 020 018 BN7428 0-50 041 BN7480 0-20 0-18
BN7401 0-20 018 BN7430 020 018 B8N7470 030 086
BN74 -20 018 BN7432 048 048 BN7472 030 025
BN7403 -20 018 BN7438 071 068 BN7473 0-40 0-34
8N7404 -20 018 BN7437 0-52 045 BN7474 -40 0-34
BN7406 -20 018 BN7438 052 045 BN7476 -45 0-35
8N7406 30 024 BN7439 0-58 045 BN7476 44 0-39
BN7407 -58 048 BN7440 020 018 BN7480 76 070
BN7408 -20 018 BN7441AN 076 078 BN7481 25 1-07
BN7409 -20 018 BN7442 079 068 BN74832 -87 0-61
BN7410 -20 0-18 BN7e43 104 088 S8N7483 -00 0-88
BN7411 -22 0-20 BN7444 1-04 088 BN7484 96 0-85
BN7412 -48 036 BN7448 185 1-70 BN7485 280 830
BN7413 -30 0-87 BN7446 200 160 BN7486 -45 0-40
BN7416 -45 040 SN7447 1-80 1-20 BN7483 1240 11-80
BN7417 -45 040 BN7448 1-04 092 BN7489 497 440
BN7420 -20 0-18 BN7449 Price tobe BN7480 0-80 076
BN7421 -28 0-20 announced shortly 8N7491 20 1-08
BN7422 -48 048 BN7450 0-20 018 BN7493 78 0-70
BN7423 -68 045 BN7451 020 018 BN7493 78 0-70
BN7425 -48 042 BN7452 020 018 BN7494 -84 0-80
BN7426 032 028 BN7463 0-20 0-18 BN7495 -80 0-74
8N7427 048 042 BN7454¢ 020 0-18 ~8N7496 00 0-90
SUB-MIN ELECTROLYTIC
Axial lea oach

6p
Values: (uF[V); 6-64/64; 1/40; 1-6/26; 2-6/16; 2-2/63; 4-7/16; 4-7/26;

6-4/6-4; 6-4/25; 10/16; 10/25; 10/64; 12-5/25; 18/40; 20,
25/28; 82/10; 32/40; 40/18; 60/8-4; 50/26; 50/40; 64,

100/6-4; 126/10; 125/16; 200/10.

18; 20/64; 25/6-4;
10; 80/18; 80/35;

SILICON RECTIFIERS

PIV S0 100 200 400 800 800 1000 1300
1A 8p 9 10p 1lp 1% 15p 80p —
SA 16p 179 200 2R4p 285p &7 30p My
6A —_ — 25p 22ip 35 — —
10A 30p 35 40y 47 58p e8p 78p _
154 38p 45p 48p D 88p 75p —
36A 70p 80p 2100 £1-40 #£1-70 2276 —
1amp and 8 amp are plastic encapsulation.
DIODES & RECTIFIERS
INS4A 10p AAL® » BAX16 12}y FBTS/4 224)p
IN914 kil AA129  18p BAY1S8 174p OAS 17
IN918 7 AAZ13 1%p BATS1 ki 0Al0 309
IN4007 20p AAZIS 12 BAYSS 25 OA9 10y
1844 » AAZ17  10p BYloo 15p OA47 3
18113 18p BAl00 18p BY103 28p AT0 D
18120 18p BA102  26p BY122 47 OA73 109
18121 14p BAll0 25p BY12¢4 15p A9 k¢
18130 3 BAllX  16p BY126 16p 0A81 1)
18131 10p BAllS T BY127 17y 0A82 10y
18132 12p BAlM 17 BYl64 §57p OA90 kil
18920 » BAI2 17p BYX10 22p 0A9l ki )
18922 8p BAl4¢ 12p BYZ10 86p OA98 ki )
189323 12p BAl4S  17p BYZ11 3% 0A200 D
18940 5p BAlS4 12p BYZ12 30p 0A202 10y
BAX13 8p BYZI1x 25p TIV307 &0y

OPTOELECTRONICS | ) \pE POTENTIOMETERS
MINITRON 3015F 7-BEGMENT 58 mm, TRACK
INDICATOR (16 PIN DIL) £2-00 S8INGLE GANGED. LOG or LIN

May be driven by S8N7447

TIL 209 LIGHT EMITTING
DIODE. Made by TEXAS INST.
(Red). 85p

B9900 PEOTORESISTOR 88p

VEROBOARD
0.18 0.1
Matrix Mateix
24 x 3tin 17p 2
2} x Bin 26p 26p
3§ x :llnh 285p 25p

3t x

5 x 17in (Plain) 8%p

Vero Pins (Bag of 36) 20p

Vero Cutter 48p

Pio iosertion Tools (-1 and ‘18
matrix) at 36p.

“SCORPI10”
CAP DISCHARGE
IGNITION
SYSTEM

(As published in
P.E. November
1971)

Complete kit
£10-00
P. &P, 50p.

lk to 1M. each.
TWIN GANGED. LOG or LIN
1k to 500k 80p each

MULLARD C280 M/FOIL

CAPACITORS

0-01, 0-022, 0-083, 0-047 3p each
0-068, 0-10 .. .. 4peach
0-15, 0-22, 0-38 . 8p each
0-47 - .. .. [
0-68 11p
1uF . e s 14y
1-8uF .. a6 . 21y
2.2uF .. .. 25p
WIRE-WOUKRD RESISTORS

2:5 watt 5% (up to 270 ohms

ouly), 7p

8 watt 5% (up to 8-2k {1 only), #p
101:'“; 8% (up to 26k () only),

POTENTIOMETERS
Carbon:

Log. or Lin., less switch, 16y

Log. or Lin., with switch, 87p
Wire-wound Pots (3W), 88p

Twin Ganged Stereo Pots, Log.
or Lin. 48p.

PRESETS (CARBON)
01 Watt  6p VERTICAL
0-2 Watt  6p OR

0-3 Watt  7{p HORIZONTAL

SPECIAL OFFER

A TH9013P

20 WATT AMP 43-50
THIO14P PRE-AMP  $1-25

Tel. 01452 0161/2/3
Telex 21492

A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

CALLERS WELCOME
HRS. §-5.30 MOX.-FRL
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Board 2:9in x 2:2in, O-1in matrix—__

_ 107 " Break in strip
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Copper strips——

Fig. 3 Component layout on top of veroboard, the copper strips running horizontally underneath.

[T %'-—4.— E
| |
(r ]
TP = —Q)
Blg |
2 .
T &
g ol 2132
¢la | o)
8 holes 4BA
MJ4000 clearance MJ4010
| . J '
ki - -
& &
¢
POWER INPUT “
OuTPUT
o
INPIUT I
N i (7
Q 3 ! d O
1 |
77 7"
s ]

Fig. 2: Drilling details for the box lid on which components are mounied

They are based on a supply voltage (Vcc) of 35V
and a loudspeaker impedance of 8{) (R,). Before
beginning the calculations it must be remembered
that there are two limitations imposed by the active
devices used; the supply voltage must be in the
range 10 to 40V, and the maximum current through
the transistors Trl, Tr2 must not exceed 4A. We can
calculate :

This view of the compleled amplifier emphasises the restrictions on
the physical size of the output capacitor C6.

Peak current in transistors is:

Vee

If this value is above 4A we must use either
a lower supply voltage or higher load impedance.
T'o provide current limiting of this value and assum-
ing no voltage drop across R7, R10 we calculate the
vilues of R6 and R11 as:

R6 = Rl = eslomv

- 22A (ly)

0-65

= 3

= 0-296 Q
pk
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The nearest preferred value of resistor, which
must be lower in value than the calculated value, is
0-279Q. The basis of the working of the power limit-
ing facility is difficult to explain in such a short
article but works on the principle that both a high
voltage across or a high current through a transis-
tor and its network of resistors (Trl, R6, R7 and
R8) will tend to turn off the transistor. The resistor
network acts to sense the power dissipation in the
transistor and to limit this dissipation. The value of
R7 and R10 is 56Q. In all cases the value of R8 and
R9 is:

VCC

= R9 = —£¢ — 5.8k
R8 R A 5-8kQ

The next highest preferred value, 6-2k(}, is rather
difficult to obtain and the value has been increased to
6-8kQ. The voltage gain of the circuit is 100 and
although this may be altered by changing the value
of R4, the effect of such a change on the stability
of the amplifier is difficult to predict. Under d.c.
conditions the capacitor C3 represents an open cir-
cuit and the d.c. gain becomes zero, the voltage at
the emitters of the two transistors, determined by
the ratio of the values of R1 and R2, being at half
the supply voltage.

* components list

Resistors
R14:7k2 R5 10kQ2 RO 6:-8kQ2
R24-7k2 R60:27Q2 ~ 02 RI10 56Q
R310k2  R756Q R11 0-27Q + -02
R4 10002 R8 6-8k2 VR1 5k log
All W 5% except R6 and R11
Capacitors
C1 1-6uF 40V C4 10pF
C2 6:4uF 25V C5 2000pF
C3 50uF 35V C6 500uF 50V
Note: C6 should not be over 24" long and 1” dia.
Semiconductors
Tr1 MJ4000 Tr2 MJ4010
(both with mica washers and bushes)
1C1 NE540L

Available from SCS Components, POB 26,
Wembley, Middlesex

Miscellaneous
Diecast box, 44" x 34" x 27, Veroboard 2:9" x 2-2",
0-1” matrix. Input socket, Output jack socket.

The component board is a 2-9in. x 2-2in. piece of
0-1 matrix veroboard, with the copper strips run-
ning along the 2-9in. length of the board, Fig. 3.
After cutting the strips below the i.c., drilling the
mounting holes and cleaning up the rough edges,
a few moments should be spent with a meter check-
ing that no lines are shorted together and that the
strips below the i.c. are completely severed.

There should be no difficulty in constructing the
board, but it is advisable to use different coloured
wires for the flexible connections as this assists in
the final wiring. The capacitor C6 is held in place
by its wire leads, the positive end of the component
being connected to the emitter of Trl. The circuit
board is held above the transistors on four 4BA
screws with either two sets of nuts and washers or
lin. long spacers. The nut heads are stuck on the
box lid with epoxy resin adhesive.

The final stage of wiring consists of connecting
all the leads from the board to their respective
terminations, wiring a negative supply earth lead
to the earth end of the output socket, the negative
supply socket, and the solder tag on the input
socket. Lastly a wire is taken from the centre of
the input socket to one side of VRI1, the remaining
potentiometer connection being taken to earth (the
slider goes to the input on the board).

A power supply capable of delivering the maxi-
mum requirements of the amplifier must be used.
In the author’s case a supply of 35V at 2-5A. Under
these conditions the amplifier was able to deliver
nearly 15W r.m.s. into an 8 load. [ ]

CONSTRUCTION

The complete circuit is constructed in a diecast
aluminium box using the lid‘to hold all the com.
ponents and the rest of the box as the cover. Fig. 2
shows the lid marked out for drilling, after which
the power transistors are mounted (the NPN tran-
sistor Trl, MJ4000 on the left as seen in .Pig. 2)
using mica washers with bushes. It is best at this
stage to check whether the collectors of the transis-
tors have been accidentally shorted to the box lid.
The remainder of components should be fixed to the
box lid, a tag washer under the input socket nut
providing the main connection to the lid.
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ISSUES WANTED

.an issue of July 1872 P.W. for Texas Amp. Gen —A. Palfreyman G3UHO, 39

Gledhow Park Avenue, Chapel Alleton, Leads, LST 452
1871 issues of Practical Wireless, January, May & July issues.—Mr, Ong Choo
Slnn Flat 12B, Jalan Berhala, Off Jalan Brickflelds, Kuala Lumpur.

..Practical Wireless No SVol 47—1971—E. Blackham, 89 Myatt Avenue, Parkflelds,
Wolvarhamoton, Stafls, W

..May, Juna July Seplember Prncﬂcnl erelou for the year 1971. Also Jan, T1
P.E—J. . 274 P: ton Square, | London, N1. 7VH,

I 910 Practical Wireless. To buy or bouow All postage etc. pald.—A.
Lylhab) 25 Greenhlll Road, Otford, Sevenoaks, Ken

.P.W. issues March 1972 to October 1972, will conslder any ofter.—Mr. J. Holland,
10 Cobura Road, Ramsaey, Isle of Man.

.Aprll, Juns, July 1987 and Feb. 1968 Practical Televisign—B. C, Mesk, 39 Horse-
brook Lane, Brewood, Staflord.

..(In good condition) August 1971 and April and Mnrch 1972 issues P.W. Full price
rluu l:’otlage paid.—D. Mooney, 85 A k Road, Co. Armagh, N,
relan:

...P.W. Oct. 1871 Wall chart circuit bullding bricks, Oecember 1871 Issue of PW
and Oct 1972 Aerlal Oata Wall Chart of P.W.—Loong Kok Choong, 1477, Main St.
Jinjang North K. Lumpur, West Malaysia.

7 i;’rﬂNlov 1971 to Feb 72.—K. Oodman, 2 Beaumont Road, Carlton Colviile, Lowes-
|ot uffolk.

P.W. December 71, January & February 72 on loan. WIII be returned.—S. G.
Christian, Muiginagar Colony Block 1i/B. Nizampura, Baroda, Gujarat State, india.

.P.W. containing the article on the Double Conversion Communlcations recelver.
R. Thomeycrol! 12 Orchard Mead, Hatfleld, Herts.

..Television for March, April, Muyand Juna 1972.—R, T, McCoy 34, Karana Avenue
Grovedale, Victorla 3221, Australla.

.March 1972 “Television' with the servicing of the Bush TV103/TV105.—M. V.
Gardner, 180 Clonkesn Crescent, Dun Lasghalr, C. Oublin, Ireland.

...issues of P.W, about iendynn ago that covered an article on an oscitloscope. !
have been given a scope but not know the function of the controls.—P, Leyser,
17 Lapal Lane North, Lapal, Halesowen, Worcs,

Cﬁnall\l back issues of P.W.—F. Murphy, 10 Upton Court. Upton, L49 L6LS. Wirral,
eshire.

..issues of P.W. that contained details of capacitive discharge systems:—J.
Smith, 9 Amherst Avenue, Handsworth Wood, Blrmingham. B20 2LH.

...P.W. Jan. 1972. April 1872, E.E. Nov. 1971 Feb. 1972, March 1972. WIII pay face
value plus postage and packing. All repliss answered. Redwood, 45A Lulworth
Avenus, Poole, Oorset, BH1540H.

' LPW. Fabruary and April 1972.—Ramesh Udyawar, C/O Pos! Box 610, Bombay 1.
ndla
P.W. February 1972 1ssue contalning detaiis of the " Transistor Scope’'.—Mr. A,
Chaplln 26 Wakering Avenue, Shoeburyness, Nr. Southend-on-Sea, Essex.
. January 1972—T. Freuon Fernilee, Churt, Farnham, Surro

'May 1972 editlon of Telovlslon or a photostat of the second oavt of the colour

lelevil,:lon project,— Itson, 23 Friars Oak Road, Hassocks, Suno

. February, Mnrch June and July 1968.—D. Appl!ford' Donnmoad
Crescent, Headlngly, Leeds.
..wanted P.W. November 71 to March 72, Mr. C. S. Hod 18 Kensington A )

Normanly. Teesside.

January 1972, PW, or clrcult and data for B.F.0.—E. Caines, 13 Batss Close,
Pannyv ell Road, Bristol 5

..November and December 1971 of P.W.—G. J, Oummett, 70 Shooters Hill Road,
Blackheath, London. S.

..The Issues of F.'N for September and October 1871,—J, Balicki, 3 Miliflelds,
Writtle, Essex.




THE FREE
HEATHKIT CATALOGUE

......perhaps the most valuable
stereo Hifi/Electronics kit publication available today

It'sFree . . .1t's the latest Hi-Fi/Electronics
catalogue from Heath the world-famous
electronic kit tnanufacturers ..andit's yours
on request. This latest catalogue will appeal
to all the family. Stereo Hi-F1, Transistor
portables. Metal detectors, Electronic
calculators ete. etc. You name it, Heath can
supply. All models offer unbeatable
specifications for price.
Excellent continuous credit and no deposit
terms available . . . this even includes
instruments.
You cannot afford to miss reading this fine
ublication . . . hurry, send off the coupon
or your personal copy today

Heath (Gloucester) Limited, Gloucester GL2 6EE.

Ask
about our
No Deposit

NEW MULTI-SPEAKER KIT
Features Four KEF Hi-fi Drive Units. Offers
monitor quality at lowest cost.

NEW AM/FM STEREO
RECEIVER KIT

Solid State FM IF Circuitry, two IC's, two
ceramic filters. 'Black magic" lighting.

NEW PORTABLE ENGINE
ANALYSER KIT

Versatile automotive testing and trouble-
shooting.

LOW-PRICED TESTERS AND
INSTRUMENTS

for the hobbyist and technician.

PLUS
all the models you have read about in
international publications.

NEW 1214 SERIES STEREO HI-FI
Ideal for use for quadraphonic sound.
the HOW AND WHY OF

KIT BUILDING

Electronics is fun the HEATHKIT way.
BUILD YOURSELF A PAIR

OF SPEAKERS

1n an evening - enjoy Stereo sound.

GET THE BEST IN HI-FI

Enjoy worthwhile kit savings.
SOMETHING FOR ALL

THE FAMILY

even a battery charger for dad.

LOW COST STEREO RECORD
PLAYER

amazing sound value.

r—Please send me a FREE Heathkit catalogue
Name
Address i
Heath (Gloucester) Limited,Dept. PW 4/73
Gloucester GL2 6EE. Telephone 0452 29451
Schlumberger
L e e e e = =]
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Fully guaranteed  &5i%Usf %% " TRANSISTORS, ZENER DIODES etc. M ALL valves

ivi 0A3 20y, OCT1 12p IN823A £1-80 3N154 95p,BC108 10p GETI15 45p
Indmdually packed 0A)0  25p|OCT2 zo.': IN4785  50p3N159 £1-45|BC113  10p|GET116 50p guaranteed
VA LV E S OA7v  10p|0OC73  80p(IZMT5 35p|AFR3  45p[BCII8  20p/GEX66 £1-50 | N .
OA7l  10p|OC75 25p(1ZMTI0 33p 12FR60 73p!BCY72  15p(NKT222 20p |6J. 2p . 54-25[806-

. COam 0A73 7p|0C7 p|IZT5 87p 40954 £1-25 BF1i5 p| NKT304 50p |86 20p v £1-5016080  £1-50
BIsH 2176 45p 042 35p| 0ATe 7p(OC8I  20p|IZTI0  63p 40595 41-25|BFI173  20p| RAS310AF (687G as:a'wm 2500 6145 £175
¢val - 35p 00 82p OB2  350[0A79 D15 OCSID  20p|2G385  5lp(40836 £1-85|BFY3! 20p 33p [617M  40p|20P4 £1.00(8020  g22%
DAF96  43p 42p [PABICHO 37p 10p/0C81DM 20p 2¢403  51p 40668 £1-25 | BFY52 20p(SD9IR  28p |SKEGT B6p ISLEGT 40p 9001 20p
DFO6  45p 35p | PCY7 4301 681 gp/OCR2  25p(2N018  37p 40669 $1-40| RS 45p(8D928  31p [6K7 38v|30(;l§ 20p | 9002 25
DK96  48p z°v feate :(7)' 0A9] 79| 0C82D3t 30p|2N1304 ACI26  25p|BS2 47p18N038  3gp |SK7G 203 3oC17 Bgv o 52’
gtgi 2? 42”10(7“ 91 0A200  7p|OCB3  25p ACI27  g5p|BSY29 p(BD94  21p [SKBUT 40p gg(,_xs gop"on-' ls'

4 » p POCHS 80| Gaa0n  10p/OC83B  15p| ACI2S  20p[BUI00 £1-80(8D9ss  46p |SK25  70p (303 p | #0065 150
D196 4.5.,i u-ss:rcc‘ms 55104210  25p|OCs4 25p |2 ACI76  20p BYZI3 25p|viosa 4op)68a7 ~ 40p Jorm_' 75
3“:0 30p 50p {:g:;m 73» OA“ll  80p|OCI22  §0p ACY17 g5p|BYZI6  63p|2z2A51CK 78p [SBATGT 82p (30FLI: 115/C.R. Tabes
D;:g 83p 85p ﬂ_}_gg gsv 0AZ200 55p  OC139 Hp‘:!. 20044 25p | ACy2s 17p CR81/10 25p/ZR1t  33p 88(,.7(.1- umaonn‘sop ek
DysociRe gn PCFRS  gon| OAZ201 B0p OCI40  40p|2N2989 £4.00 ani49  50p|CRSI/20 38p|ZR21  46p ggy_ 2»130”1-‘ ol M ees0

gos 4 LaF Plocis  50p|oci70  25p|2N3053 20p ADI61  35p|CRSI/30 40piZRaz  ggp |88JT 4 Y Ll .

) ! 38p | PCFs6  80p 68J7GT 82p{30LI5  80p|vceusisn
EssCCror ao'}rcr-zoo 23| 9C22 80p/OCI71  30p /2N3054 50p| AD162 35p|CRS1/35 43p 68KT to: 20L1: 80 17
ll'°°l 280 | POF01 73" OC25  40p|OC172  37p 2N3055 64p|AFI1IS8 50p| CRBI/40 48p e8LaaT 20P12 o= 25 50
F180ce 42p 300 Pobael sobloCzs  25p/0C200  40p|2N3730 |API27  g0p|CKE3/05 30p bt CHE Y,
EI81CC 90 P inae  saP| ov2s 80p| OC201  75p 2N3731 2275 AFI39  30p  CR83/20 38p| ZENER b 4
p 35p I'CFROZ 50p - i ., = SRS3/30 43 IODES 68Q7 39p |30PLL
E1820C 36p PCFRO5 gop| OC29  60p(OC206  95p|2N4172 50p AF178  48p CRS3/ p|D 8Q7GT 30PLI3

120 300 PCFH0G 00| OC33  SOpIIN2IR  30p(82303  50p AF186  40p|CRB23/025 | Al preferrel 66 175130PL1d
EA5D 350 pCFROs 85| OU36  56p(IN25  60p 3F100  6€2p|ABY26 25p 8p| voltage ~ feigiT  g0m|33LEGT
5 25p PCl200 700 OC38  42p|IN43  10p/3FR5  3gp ABY2S  25p|CRS3/40 50p[iW 017 [ox'y 20p|35W04

500|PCLAT . 470| S 17p|INT0 7p|3N128  87p ASY67 d48p(C82A  &5p|iw 037 |6X5¢  30p(33Z4GT 48p|
53" POLRS 35" 0C4s 12p/IN677  12p/3N139 £1-75 BAWI9 28p|CV1oz  28p|1-5W 0.5 AX3GT  379|50Cs 50 | Photo Tubes
24p PCLa  sopl OC70  12011N702-72586p/3N140 979 BCI07  10p(GETI03 23plew  0.40 333G 80p/50CD6G 60| CHUS e
42p PCLRY  42p {QQV03-10 (UAF42 B5p UY85  40p 384 85p)6AKS ~ 32p)6BGEG S5p| 6:30L2  80pI30FH3  60piag)y  g4.00
40p PCL83 42, £1-25,,BC41  46p| VR105/3035p | 3v4 45p[(6ALS  15p|6BJ6 45p | 624 38p |75 40p) 50050
35p PCLY6  43p | QQV06-40A 'Unrso 40p [VR150/3035p | SBuS4M £2-20| 6ALSW 40p|6BQ7A 40p| 707 45p %6 40,1 £17-50
1200 6lp 25-40/UBF89  85p Z801U £2-00|3B/255M 6AM6  30p|6BR7 up| iY4 80p. 78 40p
p PL3G  38p | R17 48p (UCCAS  40p ZB03A £1- £2:0016AN8  50p|6BWE  85p  IDG 37p |80 50p
25p | PLAL 48p | R)9 37p |UCF80 55p Z900T  95p|5R4GY ?75p{6AQ5  85p 6BW7  80p|ll1kz  £2-80/723a/R 27-00 Special Valves
40p PL52  40p {STV280/40 | UCH42 70p IL4 15p/5U4G  35p|6AQ5W 50p|6CH 30p| 12AT6  30p(803 ° £3-25 CVz339
35p/PLA3  4gp . #340|UCHS8] 33p IRS 40p|3V4G  45p(6A86  32p|6Ce 25p J2ATT  30p 305  £12:00 A
70p | PLA4 35p ISTV280/80 | UCL82  35p (184 40p|3Y4G  40p{6AS7G  80p|6CHB  B85p| 12AU'7  20p (807 50p [ JPI/TD
| 40p ' PL500  73p 2900/ UCL83  60p 185 30p(3Y3GT 35p|6ATS  30p|6CL6  49p 12AVS  88p|813 2400 437+
6 40p PI504  75p (7T  £3.00|UF41 50p | IT4 £2p |52 B5p|6AUS  25p!GDS6 20p| 12AX7  30p|832A  £3-00| K301  £5:00
1 40p PL50% £1-25 |10y 72p|UF80  36p|1X2A  40p/sz4¢ 759 [6AX4GT 60p BEAS  68p| 12BAG  37p(866A  80p(K305 £12:00
88 40p PX4 2250 | (o 72p|UFse  40p|1X2B  50p 5Z4GT 40p|6AXSUT 70p 6123  75p 12HEG  40p(931A  £4-00 | K304 £16-00
! S0p PY33  80p iu7 50p UL{l  83p|2K25 £7.50(6AB7  30p|6B7 40p(6F33  £1.50| 12BH7  27p|984 40p | K337 £16-00
0 25p|PYR0  35p|(y9] 70p | UL8y 80p|3A4 359/ 6ACT7 30p|6BK7  80p|6HGM  20p| 12CK 32p 956 25p | KRN2A
1 27pIPYRl 279 limor  gop UUs  BSp|3Dé 15p|6AHG  50p|6BAS  25p|6J4WA 75p| I2E1  £2:70(956 20 . 2350
3 58p YR 38 (uUaucse 35p UY4l  43p 3Q4 45p'6AK5> 30p'6BE6  30p'6J5 10p| - X3 8% 95; 30p “L‘lr-‘\u f
Tit 908 bws  Sab | MANF OTHERS IX STOCK inelude Cathode Ray Tubes and Special Vatoes K| U AI(00S0  eDisujou
81 23, l\\’r;x :f;g "Y"g" :8’ L& P Up to 21 12p, £1.22 17p, £2-£3 22p. Over £3 post free, C.0.D, 25p extr. | ;_: T :gp ggga ‘15.013‘.;0': ggz
ECHB3 - 40p' N7 RISLAHO 60 TEXAS INTEGRATED CIRCUIT SN 76131N Stereo o » |6057 U2 418
TR1143 TRANSMITTER RECEIVER 100/126 mcS.  pre.amp £0-65. VACUUM CONDENSERS 12, 50, longs tolcose  Sop|Tisav 4%
Price £12-00 Carriage £1-50. 55pF each 20,000v. £1-50. P. & P. 20p. 4,5 and 8 bank Lk
H.F. TRANSCEIVER TR26 25 way unisel 24V, teed perfect, £3-75; .
Brand new £15-00 Carriage £1-50. . £4:50; £6-87 respectively. MODULATION TRANS.- Colomor (E]ectronlcs) Ltd.
SCR 522 RECEIVERS —no valves. £2-50 carriage 50p. FORMERS made by COLLINS. Freq. resp. 200-5000 170 GOLDHAWK ROAD, LONDON W12
RS METERS 0-8amp. 24° (U.S.A.) £2-25 Carriage 15p. CPS; Pri. 60002CT 3000 TV Sec. 600002 3000 TV Audio > ) Wiz,
Full List of our very large power 20W. £1-25. Post and packing 25p. RETAIL: 743 4945 TRADE: 743 0899
METERS stock of meters on request. Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

66 ELMS ROAD, ALDERSHOT, Hants (Closed Wednesday)

11 [ ] - VHF/FM TUNER for 83-102 MHz. Self-powered for
- w 200-250v. a.c. Valves ECC83, EF89, EF80, EOCS2,

TV 19' NOW/| | | GLADSTONE RADIO
S

’ 2 diodes, metal rect. Chassis 8 x 8% x 5§~.
xﬁongsgfs GUARANTEE Price £8 (40p post). £6 post pald after April Ist.

405/625: 1 9 £25.95 . AA:‘r’;l llt.l:"‘MAlNING ITEMS ADD 10% V.A.T. AFTER
FREE 23 £35'95 Kit and 'I;'in‘ instrs, for 12V windscreen wiper delay control; metal box 3}* x
CATALO GUE g‘A:SR E 31" x 13" with fixing strap, relay and all compta. £1-80 (post 20p),

MAINS TRANSPORMERS, 240-250v. input Deduct 10% from total bill for more
COLOUR TV 19" £145% than one transformer,

B. Charger 12v. at 1} A, 60p (20p)

OR 25" £185 E. 250v. st 50 m.a., & 6:3v at 1}A, 80p (20p)

LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY A At B, 85 (209)

A SELECTION OF RECENT YEARS MODELS K. 250-0-2080v. 150m.a. 20v. }A. 15v, 1A. 6-3v, 5A. £2 (50p)
U.K. MANUFACTURE L. 276-0-275v. 60m.a. 6:3v, 2}A & 6-3v, 1A, 725p (25p)

M, 110v. !nput;
! N. 220v. 50m.

200-0-200v. 50m.a. 6-8v. 1}A, 60p (25p)
. 6v. 1A, 45p (25p)

TV TUBES REBUILT
GUARANTEED 2 YEARS i

STEREO AMPLIFIER 2 x 3W. Printed circuit. Valves
y EZ80 & 2 ECLS2, Liquidated atock of 1-ki
e manufacturer. Front panel 12¥ x 2. Chassis ¥ x 3%,
e Controls on-off, balance, ganged vols., ganged tones;
for 200-250v. a.c. Output 1 or 3-ohm apeak
With knobs. Also avallable for 110v. a.c. Only 28 (p. & p. 50p)
| 110v, type 45 plus post.

TRANSISTOR RADIO PARTS

17% and 19" £5-95; 21" and 23" £6-4S I
Exchange Bowls carr. 55p
Ay

Gang capacitors. Min. 180pf+180pf £0p (8p); 150+110pf 30p (10p) 250+ 250p1

COMPONENTS MUST BE CLEARED dust cover 30p (8p); 260+250p dust cover, slow motion 20p (3p); triple 335pf
T st Radio © 8p | T st & e, direct drive with slow motion 80p (10p).

rantistor Radio Cases: 25p ransistor Gang Condensers: Driver transfo: . 25 to 141 8p): 67 to 1+1 8p); Output trans.
each, Size 94" x 64 X"“ . Post 22p. | 20p. Miniature AM. Post (ree. 2x OC81 to sml;rm\ersnsp &p); 2x+008?’w(8?;hm 20p (BDT: Edz‘g'(lnz)pou (:p') 1~ dis
e lgzp- 24" 8Q. Brand | 2‘»‘4’7’;&’:,?:’;1”5.‘.’,"3’::‘:;:: fg:- 28K or 5K 16p (6p); 2-5K 17 dia 25p (5p); pots with 5/64" dla spindle 2-5K 1” long
g“‘."d Pl‘ayor' Cabinets. £3-75p g"" Button V’;‘F;’o“"f,' ”p-‘ :al,me 18p (5p) with knob; 2-5K 1}” spin. 18p (5p) with knob; all pots with a. pole

esigned for the modern auto- rand new. takes PCF806, PCC89.
changer. Size (7 x 18" x 7i°. Post 25p. Osc. coil & 3 if. trans. replacement for P50 1AC range set of 4 for 80p, post pd.
p.p. 35p. Valve ELLS0 50p
Radio: £3.95 8 transistor LW/ SPECIAL OFFER 1 1b (min, 100) high stab resistors | W to 1W up to 2:5M 50p (10p post): § 1b mixed
MW, Freecase, battery. Post | 5Sp. Pots.: 25p each. Post Sp. D/SW strips 2 to 12 way approx. 76 for $1 (10p post); spring back telephone cable,
Precision Tape Motors: &1 95. | 500/500 K. D/SW $00/100 K(). 107 cotl ext. to 61t, 4-core 15p (10p post) or 7 for 81 poet pd.; AUDIO CONNECTORS,
200/250V. Famous Geerman manus D/SW | meg./100. KQ., $/5W PLUGS 2-pin speaker 10p; 3-pin DIN 14p; 5-pin 17p; pbono Bp; }” jack 18}p; 2-6mm
facturer. Posc 20p. | 500/500 KQ. S/SW S00/1 meg. * & 3-5mm 6p; METAL phono 12p; {* 12{p; 2-5mm 10p; 3-5mm 12p; 2-pin

8
speaker 10p; 3 & 5 pin DIN 9p; phono single 5p; double ?}p; treble 10p; 4-way 18{p:
D U KE & co. (LoNDo N) LTD. 1 jack open 16p; moulded 20p: stereo open ; mouided 26p; !?i! MKE‘I‘S
speaker, 3-pin & 5-pin DIN 17{p; phono metal : co-ax. T.V. plug 8p; car radio
621/3 ROMFORD ROAD, MANOR PARK, E.[2. Phone 01.478 6001-2-3 Plug 6p; either socket 8p. Post 10p any order.
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OR some time now, weather
satellites have been happily
orbitting the earth some 800 miles
up. These animals transmit a picture
of the earth and a suitably equipped
station below can receive these
pictures. They show cloud distribu-
tion which is useful in helping to
guess whether it will rain or not on
the following washday.

3D RAIN?

Now comes news about a satellite
built by the RCA. it is equipped with
special sensors and boasts the
distinction of being the very first
operational satellite to provide a
three-dimensional picture of the
earth's weather, It is equipped with
some very impressive sounding
equipment; a scanning radiometer,
a very high resolution radiometer
and a vertical temperature profile
radiometer.

The very high resolution radiometer
(v.h.r.r.) has two channels and offers
images from both the visible and
infra-red regions. It can sense the
thermal energy given oft by objects
below, down to half a mile in area.

Resolution is far better than the
pictures provided by television
cameras or the radiometers used in
earlier satellites. The solar cells in
the sateliite, NOAA -2, generate
some 500 watts and over 10,000
individual cells are used to achieve
this power. Who knows—television
announcers of the future may be
forecasting that three dimensional
rain is on the way.

LIQUID CRYSTALS

It now seems a certainty that
liquid crystal displays will have a big
impact on the electronics market.
| reported these as being already
built into a multi-digit display being
marketed at the Electronica exhibition
in Germany late last year. Now, the
U.S. giant, North American Rockwell
is reported to be mass-producing
liquid crystal devices.

The liquid crystal phenomenon
was first discovered way back, as
long ago as 1888. The basic principle
is that certain liquids become opaque
when they are subjected to an
electric field. With no field present,
they are transparent. The North
American Rockwell displays consist
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these are bonded together, they are
separated by a tiny gap—about a
thousandth of an inch. This tiny gap
is filled with the special liquid which
is affected by an electric field. The
cell is thus completely transparent.

However, when a small electric
field is applied (this takes about
25V to achieve the desired effect)
the cell becomes opaque. Without
a field, the molecules in the liquid
are uniformly and regularly oriented.
The application of the electric field
causes this molecular structure to
become disoriented and the mole-
cules thus scatter the light giving an
opaque effect.

The voids or spaces into which
the liquid is put can be formed into
figures or letters for the purposes of
forming a display. Conductors to
the liquid are formed from tin oxide
which is a transparent conductor.
The liquid crystal display draws
almost no power—about 10mW or
one hundredth of a watt. Perhaps we
will have windows some day which
will be clear until we press a button?

OZONE SPEEDS UP
RESIST REMOVAL

Integrated circuits (i.c.'s) are
delicate little beasts especially
during their manufacture. Part of
this process is a photographic one.
There is a particular stage in the
printing of each mask where un-
wanted photo-resist has to be
removed. Considering the size of
elements on individual i.c.s this
removal is a delicate business. The
General Electric Company in the
U.S.A. have come up with a new
method of removing unwanted photo-
resist. it consists of exposing the
resist to ultra-violet rays in the
presence of air. It takes about 40
minutes for a typical film of resist
to be removed. The depolymerisation
of the resist happens at a rate of
about a thousand angstroms per
minute. By injecting 2% ozone gas
into the chamber with the specimen
the process is speeded up some
ten times.

Earlier, | talked of liquid crystals
and many have leapt in claiming that
the solid state flat tube television
screen is here. One British manu-
facturer, however, is obviously
unimpressed. Mullard has opened a

ON RECENT DEVELOPMENTS

new factory in County Durham. The
sole purpose is to manufacture
shadow mask colour television tubes.

Although only officially opened
in December last year, pilot pro-
duction was already said to be
running at the rate of 100,000 tubes
delivered from this plant. By the end
of this year, production is estimated
to be in the region of 500,000 tubes
and by the end of this present decade,
production will be running at some
900,000 tubes/annum. All this adds
up to a lot of colour television
receivers—have you got yours yet?

LASERS ARE BACK

Lasers are back in the news again,
this time in America where the
Optical Physics Division of the
National Bureau of Standards is
applying one to monitor pollution.
A major contributor to atmospheric
pollution is nitrous oxide. It is found
lurking in such jolly jollop as flue
gases and in the exhaust fumes
from motor vehicles.

The laser beam is directed through
a magnet whose coils are driven by
an audio amplifier and is detected by
an infra-red device. The amplifier
generates a modulating magnetic
field which has the effect of sweeping
the absorption line through the laser
line. The detector produces a signal
which has a direct relationship to
the amount of nitrous oxide in the
sample being investigated.

Concentrations of nitrous oxide
as low as 20 parts per million (p.p.m.)
can be detected but workers believe
that concentrations right down to
0:1 p.p.m. will be detectable as the
method is improved.

FLYING SPOT

Useful things oscilloscopes. Have
you ever wondered just how fast
that tiny spot of light travels across
the cathode ray tube ? Before you start
to make calculations, think of the
latest fast writing oscilloscope, the
HP 184A. The writing speed for this
unit is so fast that the spot travels
400cm in one millionth of a second.

g

K\&af two small plates of glass. Although
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VER since the day when Marconi equipped the
yacht Elettra with radio to act as a mobile

E test-bed, electronics and boats have been
closely associated. The first really extensive use of
radio was at sea, and after the Titanic disaster all
ships were required to keep radio watch continuously
for distress signals. The requirement for ships to be
fitted with radio and staffed with trained operators
did not, however, extend to small boats at that time,
and it is only fairly recently that radio and elec-
tronic aids for pleasure craft have become more of
a necessity for serious boating.

MARINE HAZARDS

Electronic devices for use at sea present some
design problems which do not appear in land-based
equipment. The most obvious hazard is moisture,
not the fresh water moisture of a foggy day on
land but the salt-laden moisture which corrodes its
way through soldered joints, cable terminations,
plugs and sockets, and most other metal-to-metal
joints in a remarkably short time. As well as the
corrosion problem, which can be completely solved
only by total encapsulation, there is the problem of
insulation resistance.

Salt spray is quite a good conductor and in valve
equipment in particular, operating at high voltages,
protection of equipment from saline elements is a
problem to designer and operator alike.

It was largely the water-spray problem, as well
as the cost factor, which has kept electronics out of
small craft for so long. In large vessels, the radio
and radar equipment could at least be mounted in
an enclosed space at a reasonable height above the
deck, well away from the direct spray except in the
most extreme conditions. In small boats, such spray-
free havens cannot be found, and there is little
chance of keeping the equipment free of water by
heating coils, as were once used on bridge-mounted
radio and radar.
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The advent of solid state equipment has opened
up a new dimension in marine applications, cspec-
ially‘\with the possibility of cutting down on inter-
connections by using integrated circuits. Vibration
is ono‘\of the inost pressing problems in small craft,
whercithe rumble of even a small diesel engine is
enough to loosen plugs from sockets or wires from
soldered joints.
| Somé of the inost up-to-date equipment used for
pleasure craft can be seen at the annual Boat Show,

eld each year in London in January. This yeuar you

ﬁ'ould/have found amongst other more glamorous

displays. several kinds of communications equipment.

One stand -showed a “triple-standard™ television
receiver. complete with inverter for use with ship
batteries, for use in most yachting centres in the
world. But for those who insist on wind in their sails,
there was a ‘completc analogue computer, taking
information on wind speed and direction, water
speed. currents. intended course. and displaying
the optimum trim on a model.

RADIO AIDS

Radio is still the mainstay of marine electronics,
and it is hardly surprising that there should not be
many advances in this direction as there are in
instrumentation. The latest ranges of transmitter/
reccivers are geared to the most recent International
regulations, which call for ss.b. working in the
marine bands between 250kllz and 4+ 1Mz and the
use of all solid state equipment nas resulted in very
compact apparatus.

A large number of v.h.f. and u.h.f. radiotelephones
were also shown, and one interesting new develop-
ment is the Marconi “Pocketphone” intended for
communication on large vessels, such as tankers,
and during docking and cargo handling operations.

The v.hf. and u.h.f. equipment uses frequency
modulation. and most make provision for the re-
duction of channel spacings to 25kHz, which will
soon be a Post Office requirement. The bands used
are within the range 148MHz to 174MHz in v.h.f.
and 440MHz to 470MHz in u.h.f. Communications
equipment was being shown by (among others)
Marconi Marine, Electronic Laboratories (Marine),
Ajax Electronics and S.P. Radio A/S of Denmark.

The latter firm was showing a receiver operating
under the spray from a waterfall, whose salt content
1 did not sample, and also showed the ‘“Dual-watch”
facility on receivers. This enables the operator to
fulfil the requirements of listening for distress sig-
nals along with normal working. The distress fre-
quency is preset, so that the set is tuned
permanently to that frequency in the watching
circuits. ’

Working can be continued on other channels, and
if a signal is received on the distress frequency (or
any other being .watched) the receiver output is
instantly and automatically switched to the watched
frequency. A lamp indicator also shows when a call
is being received on the watched channel, and
flashes during normal operation to show that the
watch is being carried out.

DIRECTION INDICATOR

An interesting device for the small boat is the
“Seafix”, a hand-held radio direction indicator by
Electronic lLaboratories (Marine). This consisted of
a t.r.f. transistor receiver with “autodyne” detection




over the range 200 to 400kHz, with the calibration
most accurate at 300kHz, the centre of the Marine
Beacon band.

Switched to NAV, the autodyne circuit is used to
receive beacon transmissions, and the highly direc-
tional ferrite rod aerial can be used for finding the
bearing of the beacon within 2° (at half rated range).
Switched to BC, the “Seafix” can be used to pick up
the long-wave shipping forecasts broadcast on this
band. A stethoscope headset was used in preference
to loudspeakers or conventional phones, and water
sealing was by the conventional compressed rubber
gaskets.

RADAR

Radar has for a long time been one of the most
important navigational aids for larger vessels, but
is seldom seen on smaller craft. There are several
reasons for this: the cost of any radar installation is
high, since it must include the cost of modifications
to the vessel as well as the provision of the
apparatus. .

Radar equipment is often unavoidably large, heavy
and dependent on high voltages, since the cathode-
ray tube and the magnetron must use high voltages,
although it is now possible to replace the Kklystron
local oscillator by Gunn diodes or other semi-
conductor devices.

The Hepplewhitle
Marine Check radar
delector lels you know
if you are on a collision
course.

Manufacturers are not dragging their heels over
these problems, but are commendably cautious, since
they know only too well how much the readings of a
radar receiver come to be relied on. Any compression
of size or cost must therefore not be made at the
expense of accuracy of plotting if we are not to have
a rash of ‘“radar-assisted” collisions. All the big
names in marine radar (Decca, E.M.I.,, Marconi
Marine) showed small radar outfits, but these were
not really intended for the amateur.

The Hepplewhite “Marine Check” is a continuous
scanning self-powered instrument designed to mini-
mise risk of collision with other vessels whose radar
may not pick up small boats in bad weather or low
visibility—the ‘“Marine Check” will however, detect
the other vessel’s radar transmission and allow you
to take avoiding action.

The scanning head is a miniature, precision, solid-
state detector and amplifier of continuous, pulsed

and modulated X-band radar transmission (8,000 to
11,500MHz) with electronics mounted in a shock-
proof case and will receive radar transmissions at
sighting distance.

As the sensitivity is reduced, the directional power
of the antenna is proportionately increased to a point
where the bearing is located on a narrow sector. If
this bearing, which is indicated on a compass scale,
remains constant, you may be on a collision course,
also as the pulse length increases as the distance
decreases, it is possible, within limits to determine
if the transmitting vessel is approaching or receding.

The “Seascan” radar by Electronic Laboratories
(Marine) is designed for the amateur, and has a
power consumption of only 48W from 12V, 24V or
48V battery supplies. The only vacuum devices used
are the display tube and the magnetron, the local
oscillator being a Gunn diode whilst the magnetron
modulator uses a thyristor. Unfortunately no circuit
details were available and all the units on the stand
were dummies.

One interesting new development in radar for the
small craft is a passive radar detector by
Hepplewhite Marine. This picks up the X-band (9,000
to 11,500MHz) transmissions from other vessels, and
has a small directional aerial consisting of a Perspex
“horn” on which waves are guided (along the sur-
face) by the effect of the permittivity of the
material. The received radar signals are mixed with
the output of a local oscillator, and the beat note
amplified. The point of strongest signal can be
identified by altering the mixer bias so that only a
signal of the maximum strength will produce a
beat note; this enables the operator to find the
bearing of the craft carrying the radar.

SPEED MEASUREMENT

Water and wind speed instruments have for a
long time been a weak point in the instrumentation
of boats. The traditional methods of measuring speed
have depended on anemometers for wind speed
and submersible “logs” for water speed. The anemo-
meter is the device using three or four cups at the
ends of radial rods pivoted so that the effect of
wind is to revolve the assembly about its axis. The

The Electra Magnellc Log is an impellerless speed and distance
indicator.
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Fig. 1: The Doppler Principle.

Imagine a transducer giving out sound
waves. These waves travel In water at a
speed of about 1,000 melres per second.
Speed equals frequency multiplled by
wavelength.

If the transducer moves al a speed "V,
the speed of the waves towards the reflector
is now 1,000+V melres per second. We

have nol changed the frequency of trans- @

paper shown as

mission, so the wavelength must now be \]I T ”
less.
(1,000+V=fx new wavelength.)
The waves are now reflected to a moving
object, so that more waves per second hit
the receiving transducer. The frequency

is now higher by a factor cz_V where ¢ is Motion

the normal wave speed and V is the speed Field
of the transducer and boat. The final effect
is to receive waves of shorter wavelength

Magnetic field

Movement

Wwire

and higher frequency.
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speed of rotation, which depends on the wind
speed, is measured by counting the number of
switching operations of a reed switch under the
influence of a magnet on the rotating shaft. This
count is converted into an analogue signal which
drives a meter. Wind direction is found by using a
vane coupled to a potentiometer to show the angular
position by voltage detection on a meter.

The traditional submersible ‘“log” consists of a
small propeller whose shaft is held in a casing con-
taining a reed switch. The rotation of the propeller as
the “log” is towed behind then registers relative
water speed just as the anemometer registers relative
wind speed. The snag is that the propeller of the
log is easily jammed by anything encountered in
the water from jellyfish to seaweed, and this can
have the effect of making calculation of speed and
distance incorrect.

SPEED-LOGS

Two novel speed-logs were shown, each repre-
senting refreshingly different thinking about the
problem. Space Age Electronics showed their Doppler
speed log. This uses a ceramic transducer to pro-
ject a 1IMHz sound beam ahead of the ship. Most of
the beam is dissipated in the water, but a small part
is reflected from the layer of relatively still water
(the boundary layer) close to the boat.

When the boat is moving, the reflected frequency
is not the same as the transmitted frequency
(Doppler Effect). If the boat is moving ahead, the
reflected frequency is higher than the transmitted
frequency; if the boat moves astern, the reflected
frequency is lower.

Referring to Fig. 1, the transmitter, because of its
movement, ‘“packs in” more waves between itself
and the still layer than it would if it were not
moving. Because more waves are travelling, the wave-
length seems shorter. Also, when the waves reflect
from the boundary layer, the receiver has also
moved towards them, making the frequency of the
received waves seem higher.

When the reflected wave is detected, the shorter
wavelength appears as a higher frequency (speed =
frequency X wavelength), whose value depends on
the difference between the speed of sound in water
and the speed of the boat. By beating the transmitted
frequency against the reflected frequency, a measure
of speed can be obtained.

The method is dependent on obtaining a reflection
from relatively still water, and so the transmitting/

1100

——————

~—— Field

—————
+em.f.

Right—hand law

Fig. 2: An e.m.f. is prodyced between two
melal conlacts, providing the direction of flow
is atright-angles to the line joining the contacts.

receiving head must be located where such a layer
is within range. Precise location varies from boat
to boat. To allow for variations in installation, the
calibration is adjustable, so that the distance log can
be checked against accurately known distances (be-
tween two land-marks, for example). The circuitry
uses three integrated circuits, 17 transistors and
eight diodes. A “log” accuracy of better than +
11,% (typical) is claimed.

The “Electra” magnetic log, produced by E.M.I.
marine uses the magnetohydrodynamic principle for
its operation; this is the generation of a voltage by
induction when a conducting liquid flows past a
magnetic field.

By arranging a magnetic field to cut the direction
of water flow at right angles, an e.m.f. is induced
between two metal contacts in the moving water,
provided that the direction of flow is at right angles
to the line joining the contacts (Fig. 2)

The Electra Magnetic Log operates on this prin-
ciple, but with some ingenious modifications. The
magnetic field used is an alternating field. In this
way, the voltage generated is also alternating, which
disposes of two problems at once. One problem is
polarisation; when a steady voltage exists between
two contacts in sea water, an electrolysis action takes
place causing corrosion of the metal. The use of a.c.
avoids polarisation problems and makes it easy to
amplify and display the output from the contacts. As
with the previous method, the positioning of the
measuring head is critical.

ECHOSOUNDERS

Echosounders have been used for a considerable
time, and changes have been in detail rather than
in concept. Basically, a marine echosounder consists
of a pulse generator working at ultrasonic frequen-
cies in the region 20kHz to 150kHz (the higher fre-
quencies are used for inshore work). A transducer
converts the electrical pulses into sound waves
directed from the bottom of the boat into the sea,
and a receiver, nsing the same transducer, detects
the pulse reflected from the bottom of the sea.

The shape of the received pulse provides a guide
to the nature of the sea bed, for example, a muddy
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The electro-magnetic transducer for the magnetic

log. As the boat moves along, a small e.m.f. is

produced and sensed by two probes. This signal

is then amplified and displayed in speed and
distance units.

sea bed is indicated by a broad pulse, a sandy bed
by a narrow pulse, a rocky bed gives multiple re-
flections. Pulses received from intermediate depths
can indicate shoals of fish. The time delay between
transmission and reception js proportional to the
depth of sea.

Because the pulses are travelling in the water at
the speed of sound (around 1,000 metres per second)
rather than at the speed of radar waves in space
(some 30 million metres per second), scanning rates
have to be lower than the 1,000Hz commonly used
in radar. Scanning rates of once per second are
common, although this is rather too low for display
on a long persistence cathode ray tube screen.

The display method traditionally used is a rotating
wheel carrying, or illuminated by, a neon which
flashes on transmission of the pulse and again when
the echo is received. The stationary bezel round
the wheel is then calibrated in metres of depth (now
replacing fathoms on the latest charts).

The large number of echo sounders at the show
demonstrated several novel points of design. Most
interesting was the use of electro-luminescent diodes
to replace neons, so avoiding the need to generate
a high voltage supply (Brookes & Gatehouse). A
common feature of all the echo sounders was the
use of high scan rates for the shallow water ranges
(up to six pulses per second) so giving better defi-
nition in critical conditions.

Lead zirconate titanate crystals were in evidence
as transducers, encapsulated in various plastics. For
professional use, chart recording echosounders were
shown (these, of course, have been around for a
long time). The Marconi Marine chart-maker used
electrosensitive paper which changed colour when
a small voltage was applied between the front of
the paper and the back.

WATER-LEAK AND WATCH

In addition to the displays of electronics for com-
munication and navigation, there were some inter-
esting exhibits in the “miscellaneous” class. Space-
Age Electronics were showing their water-leak and
watch alarm, and judging by the sound which could
be heard all over the first floor of Earls Court, almost
every chandlery firm was demonstrating it.

The Doppler speed-log does not rely on the flow of water to move a mechanical
part like an impeller or paddle wheel. A small streamlined transducer, mounted
flush with the underside of the hull, transmils a high frequency ultrasonic signal
70cms ahead. A small part of this signal is reflected back from the boundary layer

between the hull and the water.

The instrument is basically a conventional leakage
detector using stainless steel pins as probes. If the
pins are immersed in water for more than four
seconds, an alarm is given, but only if the immersion
is for longer than four seconds, a time carefully
chosen to avoid continual false alarms in heavy
seas. When there is no conductivity between the
pins, all transistors are biased off, so ensuring practi-
cally no standby current. The sound given out is a
rising frequency note which is most easily distin-
guished amongst other sounds.

The watch facility also provided on this instrument
gives an alarm note of gradually increasing ampli-
tude every three minutes. If an alarm button is
pressed during the alarm, or before it, the instrument
remains silent until another three minutes has
passed. If the helmsman is asleep and does not press
the alarm button, the alarm warning increases to
maximum intensity.

GAS ALARM

The Electra gas alarm, from E.M.I. Marine, is of
considerable interest. Unlike previous gas alarms,
which used heat conduction from a hot wire to
detect changes in the air composition, the Electra
gas alarm uses semiconductor sensors. No details
were given, but it is possible that the sensors con-
sisted of infrared electroluminescent diodes and
detectors. Any change in the air composition caused
by petrol vapour, butane or propane gas, carbon
monoxide, smoke, paraffin fumes, diesel fumes is
indicated by two visual warnings in the form of a
meter reading and a red warning lamp.

In addition, a loudspeaker gives out a 2-SkHz
note when the gas concentration exceeds the safe
limit. In this way, no panic is caused by small con-
centrations of gases, since only the discreet visual
warning is given, but dangerous amounts operate
the audible alarm so that evacuation or other
measures can be taken. Remote warnings can also
be fitted.

All in all, the Boat Show is developing considerable
interest from the point of view of electronic aids. It
is unfortunate that so few exhibitors were able to
cope with technical queries, but all of them were,
most helpful. |
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HENRY

No. 98
First in
the Field

HAD a chap in the shop to-
I day, searching for an SP4. It

is true: even in the glitter of
a hi-fi establishment, where
every prospect teases and only
valves are vile, we still get en-
thusiasts  with thirty-year-old
equipment, hopeful of our being
able to provide the missing link.
" Which leads us, philosophically.
to a contemplation of some of the
‘firsts’ we nowadays take for
granted.

Example: the quasi-comple-
mentary transistor amplifier cir-
cuit, which has given us so much
trouble since its inception. I have
come across the September 1956
copy of Electronics, a McGraw-
Hill publication, in which R. C.
Lin, then of RCA, Princeton, first
propounded his output circuit in
which, to quote: ‘. . . the two
upper transistors conduct during
the negative half-cycle and the
two lower transistors conduct
during the positive half-cycle.’

In his summary, he gave ampli-
fier distortion at 100cps (sic) and
400cps as below 1 per cent at six
watts, and though he admitted
that the distortion might be ex-
pected to rise at 5,000cps, he
made no mention whatsoever of
its fierce spikiness at a fraction
of a watt, which is the mariner
we’ve had wrapped around our
necks ever since.

The mariner wrapped around our necks.
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Inventions, especially world-
shaking innovations such as the
transistor proved to be, have a
habit of spawning themselves
much more prosaically than we
would like to imagine. No techno-
logist runs screaming through the
corridors of the M.LT. with
‘Eureka’ echoing behind him.
More likely, something as laconic
as the 12/29/39: 4.15 p.m. entry
in William Shockley’s notebook
may be handed down to posterity:
‘It has today occurred to me that
an amplifier using semiconductors
rather than vacuum tubes is in
principle possible.’

In principle: hardly in prac-
tice. He was thinking of a
Schottky-barrier FET kind of
device, with copper-oxide as the
semiconductor. And, as Henry
could have told him*, it didn’t
work. Instead, the experiments
of the team included covering
metal points with wax and push-
ing them down on to p-type silicon
treated to give an n-type surface.
They surrounded the point with
water and found they could
obtain power amplification.

To quote Brattain: ‘. . . the
group was jubilant that day.’

Trouble was that the water
would evaporate. Maybe it was
all that heavy breathing. So they
switched to glycol borate to
reduce evaporation. One trouble:
amplification was obtainable only
below 8Hz—hardly hi-fi yet.

There were lots more experi-
ments, culminating in evaporated
gold spots and germanium, and
then, on Dec. 23rd 1947, two gold
contacts less than two-thousandths
of an inch apart were made to
the same piece of germanium and
the first transistor happened.

No sudden breakthrough—no
inspirational brainchild—and no
immediate christening, I may add.
It was a month later that a chap
called John R. Pierce of the Bell
technical staff mooched into
Brattain’s office and pointed out
that the 20dB - point-contact
amplifier they had made was the

Runs screaming through the corridors.

‘. . . dual of a vacuum-tube,
circuit-wise.” He mentioned the
important valve parameter, trans-
conductance. Then he went on to
talk about its electrical dual,
transresistance. To quote Brattain

once more: °‘ . . then he said
‘transistor’, and I said, ‘Pierce,
that is it!!’ .

What about a few more firsts
in our field? Who developed the
first p-n junction? Bet you can’t
even say his name, let alone
remember it. Well Henry can,
with the benefit of some help
from Edward A. Torrero, who is
Associate Editor of Electronic
Design. He was William Pfann
(with the aid of a chap called
Jack Schaff; let’s give credit
where it is due). They also worked
for Bell Laboratories.

But Bell eschewed silicon for
germanium, because the impuri-
ties, back in the early 1940’s,
were easier to control. It was left
to Texas Instruments to develop
silicon types of transistor, and to
Motorola to introduce the diffused
base transistor.

So I could continue. Henry
hasn’t the space to name those
to blame.

But the “first” we are all con-
cerned with is that original all-
transistor radio. And who made
that? A firm called Regency, in
1954. How’s that for a significant
‘first’?

* With the benefit of hindsight. Ed.
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8 PAGE SUPPLENMENT

P.W's reputation for plenty of
simple and straightforward con-
structional projects is excelled
next month by an extra large
issue. In addition to the usual con-
structional articles and features,
the May issue wilt include a special
extra 8-page coloured supplement
describing eight easy projects for
the home, designed and described
by one of our top designers; you
are bound to find at /east one of
these of interest. This supplement
is fully illustrated with all the
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projects. ALARM CLOCK
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MANY OTHER CONSTRUCTIONAL
ARTICLES PLUS ALL THE REGULAR ALL IN THE MAY ISSUE
FEATURES. PRICE 20p. ON SALE 6th APRIL
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Following the success of the Texan amplifier
published in this magazine during May to
August 1972, the applications laboratory of
Texas Instruments Ltd. have developed ex-

clusively for P.W., a compatible unit for the
control of Psychedelic lights from a sound
source, The initial design features zero voltage
control. \A more sophisticated design incor-
porating lamp dimming facilities will also be
covered in this series of articles. For stereo
operation two, P.W. Tricolour units are re-
quired.

‘psychedelic lights’ \yere, I could only have made

a wild guess: was it perhaps a medical term
referring to some sort ofyultra-violet treatment for *
disorders of the mind? Or, possibly, the latest in pet
food, some extra tantalising form of offal? The truth,
however, dawned slowly: What my “trendy” young
friends were talking about was the latest innovation,
the offspring of a marriage betweeén light and music.
It was not simply a question of a\‘'pop’ version of
‘son et lumiere’ but a more intimate relationship
between the two media. Light could be made to
respond directly to sound; flashing furiously for a
fanfare, discreetly dimmed for Debussy. It is, how-
ever, unlikely that psychedelic lights will be installed
in the Royal Festival Hall. but those of our readers
who occasionally frequent the discotheque or dance MONO/STEREO CAPABILITY
hall will be familiar with this innovation. It is prob-

IF I had been asked, a couple of years ago, what

able, too, that many have given thought to the incor- ZERO VOLTAGE SWITCHING

poration of this feature into their own domesti¢c

lighting ,systems. What, it might be asked, does this NEGLIGIBLE RADIO OO
involve? INTERFERENCE

In essence a ‘psychedelic’ light system works like
this: sound controlled modulators convert bass, LAMP OVER-RIDE CONTROL
middle and treble frequencies into corresponding
bursts of light thus adding a new “visual” dimen- OPTIONAL LAMP DIMMING PART ONE
sion to the beat of the music. This is achieved by
taking a signal from across the loudspeaker terminals
and feeding it into a filter circuit whose output
provides pulses which correspond to the sound spec-
trum—bass, middle and treble and any combinations
of these three channels. These pulses then pass
through an interface circuit and energise appropriate
triacs. The latter, as will be seen, act as electronic
switches and turn on the lamps.

This article will attempt to explain fully the con-
struction of psychedelic light control units for both
mono and stereo equipment. It is aimed at the home
constructor who possesses nothing more than an
average amount of skill.

Zero Voltage Switching

As stated, the lights are turned on and off by
utilising a device called a triac, i.e. a semiconductor
bidirectional switch (Fig. 1). This replaces two
thyristors connected back to back, thus controlling
the positive and negative cycle of the supply voltage.
Whereas the thyristor requires a positive gate to
cathode voltage and will turn on only when the anode
voltage is positive with respect to the cathode, triacs
will turn on when the gate voltage polarity is the
same as voltage between mt2 and mtl (main terminal ; |
2 and 1), i.e. positive for the positive half cycle and > - .
negative for the negative half cycle. In addition a =g |
triac will turn on with the gate negative with respect * TEXAS INSTRUMENTS LIMITED.

1104

'World Radio Histol . s AT \ - I



COLOUR

mt2

Fig. 1: The TIC226D bidirectional switch

Alternating
© supply
voitage

Lighting Systemn

JUREK BUDEK*

World Radio History




ference (r.f.i.) due to the step change in current. The
noise thus generated is spread by means of conduc-
tion through the wiring system or by radiation. Sup-
pressing r.f.i. becomes more difficult and expensive
as the load increases. Uncontrolled switching of
“psychedelic” lamps on and off will have a similar
effect and will also introduce additional noise in the
loudspeakers. A simple solution to this problem is
to arrange the switching so that it always takes place
at the point where the mains supply voltage crosses
zero, as shown in Fig. 3.

Fig. 3: Waveform depicting zero voltage switching.

This technique is called ‘zero voltage switching’ or
‘burst firing.’ In this way isolated numbers of half or
full cycles will pass through the lamps and thus avoid
step change in currents, which also has the additional
advantage of increasing the life of the lamp.

877

Flg. 4: Basic circuit which generates the pulses at the point of zero
voltage crossing.

Fig. 4 shows the circuit used to generate the pulses
at the point of zero voltage crossing. Transistor Trl,
whose base is connected to the unsmoothed supply
from the bridge rectifier D1 is on most of the time.

However, each time the mains voltage crosses
zero, its base voltage is taken below the holding on
voltage and it thus turns off, giving positive pulses
on its collector. In order to reduce the loading on
transistor Trl, transistor Tr2 has been added.
Positive pulses appear as an output across resistor
R each time the mains voltage crosses the zero point.
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Fig. 5: Typical music voltage waveform at the terminals of a
loudspeaker.

In order to control the lamp switching with respect
to the frequency bands, we need a circuit which will
separate out the low, middle and high frequencies
from the voltage waveform appearing at the
terminals of a loudspeaker. A typical voltage wave-
form appearing at this point is shown in Fig. 5.

Filter

A circuit which separates frequencies into bands
is called a filter. There are various types of filters
which could be employed; e.g. one commonly used
is a resistor/capacitor (r.c.) network for high and
low pass filters and an inductor/capacitor (l.c.) net-
work for middle frequencies. The elegant way,
however, specially developed for the P.W. Tricolour
is to employ integrated circuit (i.c) operational
amplifiers, in a positive fixed-gain configuration, as
the active filter element and resistors and capacitors
as passive elements. By choosing suitable component
values a sharp separation between bass, middle and
treble frequencies can be obtained.

The shape of the filter response is determined by
a factor known as the damping ratio ({). The lower
this ratio, the sharper the cut-off and there is a
peaking effect. This peaking effect is of no impor-
tance in our application. As approximately 1:5 volts
is required to turn on the interface circuit, and thus
to switch on the appropriate lamps, the filter
characteristics are expressed in volts against
frequency and not in the more usual decibels against
frequency.

| 58
L

Vin O ANt + Vout

Aca;
7z 1878

Fig. 6 Basic low pass filter as used in the P.W. Tricolour.




The theory of filter design is quite extensive and
complex. We will however only outline the necessary
basic concepts and give some simplified formulae.

Let us first look at a basic low pass filter (i.e. one
which will stop all frequencies except those below
a chosen frequency). The circuit of such a filter is
shown in Fig. 6.

wo = i
Here the angular cut off frequency. e —
Ry/Cl C2
and the damping factor { = _g%
(=
Critical damping occurs when -
V2

and, for the reason explained before, i.e. to improve
the sharpness, this value is reduced to 0:5. From
these equations, the filter component values can be
established.

The high pass filter (passing all frequencies above
a chosen one) is shown in Fig. 7 and again requires
only one operational amplifier, two resistors and two
capacitors.

w0 = |
Here the angular cut-off frequency.
C+/R1R2
. RT
and the damping factor = —
‘A'A"i
R1
v a
'"°_|c| A |CF + SRt it
R2
% 1879

Fig. 7. Basic hugh pass filter. A

Rear view of the P.W. Tricolour. -

1880

Fig. 8: Basic band pass filter.

Once more from these equations, the filter com-
ponents values can be established. Finally, the band
pass filter; which, of course, as its name suggests,
passes a band of frequencies. This, as can be seen
from Fig. 8, is a little more complicated than the
other two.

2
The centre angular frequency w0 = L
RC
2
and the quality factor Q = V—-
R2
4 —
R1

2Af . .
Q = T where 2Af is the difference between
two frequencies at which the voltage output of the
1
filter is ‘72 of its maximum value. From the above

formulae, relevant component values can be obtained.

Musically oriented readers will recall the
‘unisono’ note played on the oboe during the
orchestra’s tuning-up time, just before the concert
begins. This note is middle ‘A’ with a frequency of
440Hz; a frequency which has been chosen as the
centre frequency for the middle band-pass filter in
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Fig. 9: Complete P.W. Tricolour filter circuit. This unit is used without modification, with either the zero voltage switching unit (Fig. 12) or with
the lamp dimming unit, to be described later in this series.

this design. Cut-off frequency for the low pass filter Fig. 10 shows output voltage response of the three
has been chosen to be around 200Hz and that of the filters plotted against frequency for a peak input
high pass filter (treble) about 1kHz. signal of 0-5 volts. The effectiveness of the filters
Based on the above assumptions, a complete filter are obvious. The solid state switches—triacs—turn
has been developed with the component values as on their corresponding lamps at filter output voltages
shown in Fig. 9. The alert reader will notice that equal to and higher than 1-5 volts.
some of the component values differ from the figures Figs. 1la to 11d show four oscilloscope photo-
obtained using the formulae. This has been done graphs. These show traces with the vertical axes
intentionally in order to improve the separation representing voltages and the horizontal one time.
between the various frequency ranges. In each instance the four traces were taken simul-
The input to the filter circuit has been limited to taneously (i.e. they have a common time axes). In
S volts peak to peak by using two 5 volt zener diodes the oscillograms the top trace corresponds to the
connected back to back. Three i.c. operational voltage at the loudspeaker terininal. The other three
amplifiers are used. Two of which are contained in traces were taken at the outputs of the respective
one 8 pin package, SN72558P and the other i.c. is filters.
contained in a second 8 pin package, SN72741P. Fig. 1la was taken at a4 time when the treble
6 T vl — 1 T T lliT raez
l ‘ Middle ' j
- o L
| | L
| I S I 41 | _ I
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o
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Fig. 10: Output voltage|frequency response of the filter circuit shown in Fig. 9.
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Loud~
speaker

Treble

Middle

Bass

Fig. 11: (a-d} A full explanation of these waveforms is given in the accompanying text.

frequency was predominant. In Fig. 11b the middle
frequency is the strongest signal, while in Fig. 11c it =
is the bass. Fig. 11d shows some interesting combina-
tions of all three frequencies. The middle frequencies
predominate at the beginning of the trace, then the
treble takes over at the centre of oscillogram and
towards the end of the trace it is the turn of the
bass to predominate.

A 10kQ potentiometer has been added at the input
to the filter circuit to allow the voltage level at
which the lamps are switched to be controlled. In
this way it is possible to establish the best effect for
‘soft’ or ‘party’ type music.

The P.W. Tricolour is suitable for use with 4 to
150 loudspeakers. The load represented by the filters
is negligible compared to the loudspeaker impedance.

It should be noted that the simple filter circuits
illustrated at the beginning of this article used
operational amplifiers. An operational amplifier has
high input impedance, very high gain, and low
output impedance, enabling the filter component
values to be determined independent of the amplifier
parameters. The amplifiers used were shown having
a_voltage gain of unity. This means that the output o
voltage of the high and low pass filters can never Underside view of the P.W. Tricolour with zero voltage swilching.
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Fig. 12: Zero voltage switching control unit. The positive and negative 10V supply lines are the d.c. supplies to the filter unit (Fig. 9).

be more than the input voltage. In order to achieve
voltage gain so that sufficient output can be obtained
to drive the interface circuit at low volume levels, the
basic circuit must be modified. This involves
reducing the proportion of output voltage from the
amplifier that is used as feedback to the filter
capacitors and resistors. This is achieved by the use
of a resistive potential divider at the output of the

% components list

amplifier. This is shown in Fig. 9. The resistor ratio
determines the gain of the filter in the pass-band.

The P.W. Tricolour is suitable for either mono or
stereo record playing. In the case of the stereo sys-
tem, the lights will flash in accordance with the sig-
nals appearing at the terminals of one of the
speakers. However, for stereo enthusiasts who wish to
use two units, the interconnecting arrangement will

Resistors:
R1  1kQ R16 10k
R2 56kQ R17 1kQ
R3 56k R18 10kQ
R4 22kQ R19 47Q
R5 10kQ R20 10kQ
R6 22kQ R21  1kQ
R7 82kQ R22 1kQ2
R8 22kQ R23 1k
RS  10kQ R24 10kQ
R10 180k R25 47Q
R11  47kQ2 R26 470
R12 47kQ R27 2200
R13 4-7kQ2 R28 56002
R14 2-2k) R29 22002
R15 1kQ R30 12Q {W
All 10% W unless otherwise specified
Capacitors: Transformers:
C1  4700pF T1, (Pulse trans-
C2 4700pF T2,< former, type
C3 0:047uF T3 [ PT-ATAITT Ltd.
C4  0-01uF T4 Miniature mains
C5 0-01xF transformer 240V
C6 0-01uF primary 0-12V, 0-
C7 0-22uF 12V r.m.s. 6VA,
C8 250u.F 25V type 12V R.S.
C9 50uF 25V Components

C10 250uF 25V
Integrated Circuits

I1C1
IC2

SN72558P

SN72741P }Texas Instruments Ltd.

Semiconductors:

Tr1 BC184L

Tr2  2N3704

Tr3  2N3704

Trd  2N3704

D1 1S2051A

D2 1S2051 A

D3 152033

D4 152033

D5 152033

D6 15921 Texas Instruments
D7 1S2100A Ltd.
D8 1S2100A

D9 15921

D10  TI005 Bridge rectifier

CSR1 TIC44

CSR2 TiC44

CSR3 TIC44

CSR4 TIC226D

CSR5 TIC226D

CSR6é TIC226D J

Miscellaneous:

VR1 10k linear potentiometer

FS1, FS2, FS3 5A fuses and panel mounting
holders

LP1,LP2, LP3  Colour flood lamps, 240V 100W

LP4 TIL 209 Indicator lamp Texas

S$1, 82, S3 Push on-push off

S4 Single pole mains on-off rocker
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Internal view of the P.W. Tricolour.

be explained later.

Fig. 12 shows the circuit which operates the
flashing lights according to the frequency ranges.

Switch S4 controls the mains supply to the unit
from a 13A domestic socket. When the a.c. mains
power is on the gallium arsenide device LP4 lights.
A smoothed d.c. supply for transistors Trl-Tr4 is
obtained from a single phase bridge D10, resistor
R30, diode D9 and capacitor C8. The +10V power
suppiy for the filter circuit is taken from zener diodes
D7, D8 and capacitors C9 and C10.

As described previously, the zero voltage crossing
pulses are generated at the collector terminal of
transistor Trl. These pulses turn on transistors Tr2,
Tr3 and Tr4 via base resistors R18, R20 and R24.
When a voltage signal from the filter circuit appears
at the input terminals, the corresponding thyristors
CSR1, CSR2 or CSR3 will turn on allowing pulses
to be present at the respective gate of CSR4, CSR5
or CSR6 which turn them and thus their lamps on.
Pulse transformers T1, T2 and T3 are used only for
electrical isolation.

Zener diodes D3, D4 and D5 limit the thyristors
gate voltages to 3-3V in the positive direction and
to under 1 volt during the negative half cycles.

Facilities are provided for ‘by-passing’ the
psychedelic control by closing switches S1, S2 or
S3 to allow the lamps to be used as normal lights.
The centre tap of the 12-0-12V mains transformer
is connected to the chassis and is earthed. Note that
the three triacs are mounted on a common heat-sink,
which is at the supply line voltage, i.e. 240V.

The author has made arrangements for the supply
of all components for the P.W. Tricolour with
Henry’'s Radio Ltd. We understand that a detailed
price list will be available from them upon receipt
of a stamped addressed envelope.

TO BE CONTINUED

CHARLES MOLLOY
THE

1 Lledium

U ave Column

KING (Edinburgh) asks tor the times and fre-
J quencies of English speaking foreign stations
e on the mediumwaves. Among the stronger there
are Radio Sweden which is on 1178kHz every night at
2245hrs; Radio Portugal on 755kHz and 1161kHz,
also at 2345hrs and the Vatican Radio on 1529kHz
at 2100hrs. There are also the American Forces
Network (AFN) outlets on 872kHz, 935kHz and
1142kHz. Try for CJON St John’s, Newfoundland
on 930kHz—it can be found on the low frequency
side of AFN on 935kHz after 2330hrs. CJON has
been a strong and consistent signal all winter and
it has even been heard when conditions have been
poor and no other North American could be heard.
Harold Emblem (Mirfield, Yorkshire) has re-
ceived a QSL card (verification) from Radio Zagreb
Yugoslavia which transmits on 1133kHz. The address
is Radio Televizija Zagreb, PO Box 818, Zagreb
Yugoslavia and reports in English are answered.
Harold mentions hearing PJA6 Radio Victoria on
925kHz, which is located in the Netherlands Antilles
in the Caribbean. It broadcasts religious pro-
grammes in English and other languages and is
usually heard in this country after midnight.

Harry Kenyon (Leeds) has been looking for a
published list of medium wave stations. “Broad-
casting Stations of the World” published by llifie
is available in many bookshops price S0p. It covers
medium wave stations in Europe and North Africa
plus a number of more powerful outlets in other
parts of the world, that are usually heard in Europe.
There is also a comprehensive list of short wave
stations.

Karl Ritz (Bicester) sends a programme schedule
of BBC Radio Oxford which is now on 1484kHz. Fre-
quencies in use by BBC local radio are 850kHz
R. Blackburn, 998kHz R. Solent, 1034kHz R. Medway,
R. Sheffield; 1106kHz R. Leeds; 1457kHz R. London,
R. Birmingham, R. Newcastle, R. Manchester;
1484kHz R. Brighton, R. Humberside, R. Merseyside,
R. Oxford; 1502kHz R. Stoke; 1546kHz R. Bristol.
R. Teeside; 1594kHz R. Leicester.

Kenneth Turner (Edinburgh) has logged R.
Birmingham, R. Stoke and R. Bristol and he reports
hearing Manx Radio (Britain’s only commercial
radio) on 1295kHz and 1594kHz.

G. H. Esmail (Bradford) enquires about a suitable
receiver for use on the MWs. Serious DXers prefer
a communications receiver such as the Trio 9R59DS
or the lafayette HA600 but an ordinary transistor
portable will pull-in Europeans and North Africans
and if the receiver is rotated to make use of its
internal directional aerial, it will be possible to re-
duce quite a lot of interference.

Please send logs and information about the
medium waves to the author at 132 Segars Lane,
Southport PR8 3JG.
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S.A.MONEY G3FZX

URING the next two years the minimum of
D the current sunspot cycle should occur. Al-

though short wave reception usually suffers
at the period of the sunspot minimum the conditions
will become very favourable for the reception of
DX signals on the medium wave broadcast band.
Unfortunately, the interference from European
stations, many of which now remain on the air all
night, is likely to be much worse than it was during
the last sunspot minimum. In order to winkle out
the weaker DX signals from the QRM it will be
important to choose an effective aerial system as
well as a good receiver.

In the late 1950’s the writer, in collaboration with
Reg Dunkley of Havant, Hampshire, carried out a
series of tests to investigate the possibility of using
a tuned loop aerial for the réception of DX signals
on the medium wave band. These tests showed that
although the loop aerial is somewhat less sensitive
than the usual outdoor wire type aerial it has
several advantages which make it attractive for DX
work.

Pick-up of background noise and static seems to
be rather less on the loop aerial than it is on a wire
aerial so that although giving less signal the loop
does usually give a better signal to noise ratio.

Fig. 1: Configuration of a typical m.w. loop aerlal.
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By rotating the loop aerial its directional pro-
perties can be used very effectively to cut down
adjacent channel interference from strong Euro-
pean signals. A further advantage of the loop aerial
is that it is very compact and hence attractive to the
listener who is unable to use a large outdoor aerial
system.

The advantages of the loop aerial have, in the past
ten years, made it very popular among the medium
wave DX enthusiasts in Britain.

Although the basic loop aerial as used by most of
these DX’ers is quite effective it is not the optimum
arrangement.

In the past year the writer has experimented with
methods of improving the performance of this type
of aerial. In this article a system is described con-
sisting of a loop aerial and a matching amplifier
capable of giving a performance superior to that
of the basic loop aerial.

HOW THE LOOP WORKS

Before going on to describe the improved aerial
system it would be as well to consider the make up
of the basic loop aerial and the way in which it
works. This type of aerial used .to be a standard
fitting in portable radios before the arrival of
the ferrite rod aerial.

The loop aerial usually consists of a number of
turns of wire wound in the form of a short coil on a
large wooden frame. Typical aerials are square in
shape as shown in Fig. 1 although circular or
diamond shaped loops will also work. The length of
the sides may be from 12in. up to about 4ft. In
general ,the larger size aerials give greater signal
output and rather better directional properties.

Normally the turns of the winding are spaced
apart from one another to reduce self capacitance.
The whole aerial is then tuned to resonance by a
variable capacitor connected across the ends of
the loop.
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Fig. 2: (top) Vollages induced in a single turn icop. Fig. 3*
(centre) indicales how the oulput of the loop depends on ils
position relative to the signal source. Fig. 4: (botiom) illustrates
the modified pick-up patlern of a loop due to “antenna effecl.

To sce how the loop works let us assume that
there is only one turn as shown in Fig. 2. When
radio waves pass through the loop a voltage will be
induced in each of the vertical sides. These voltages
are shown as V1 and V2. The relative polarity of the
two voltages is indicated by the arrows. It will be
seen that the voltage at the terminals of the loop
will be made up of VI and V2 connected in scries.
When the two voltages are connccted in this way they
will be effectively in opposition to one another so
that the resultant output voltage at the loop ter-
minals will be the difference between V1 and V2. In
practice the two voltages arc alternating and there-
fore the difference voltage will depend not only upon
amplitude but also upon the phasc of VI relative
to V2.

Supposc the loop is set up so that it is broadside
on to the direction from which the reccived signal
is coming. This is shown in Fig. 3(a) which shows a
view looking down on to the aerial. Both vertical
sides of the loop will be at exactly the same distance
from the transmitter aerial so the induced signal
voltages V1 and V2 will be of the same amplitude
and in phase with onc another. At the output ter-
minals the difference voltage produced will be zero
since VI and V2 will cancel out exactly. This is
known as the ‘null’ position for the loop since there
will be no signal output.

Now let us see what happens when the loop is
turned so that it is in line with the direction of the
signal being received as shown in Fig. 3(b). In this
casc onc side of the loop is closer to the transmitter
than the other. Since the width of the loop is very
small compared with the distance to the transmitter
the amplitudes of the induced voltages V1 and V2
will still be virtually equal. The radio wave will.
however. take a finite time to travel from the near
side of the loop to the far side so that V2 will lag be-
hind in phase relative to V1. This phase shift of V2
will produce a difference signal output at the loop
terminals. In fact at this position the loop will give its
maximum output signal.

The resultant pick up pattern for a loop aerial
will be as shown in Fig. 4(a). 1If extra turns are
now added to the loop so that it forms a short coil
the voltages produced by each of the turns will add
together at the output terminals. As a result the
output from the aerial will be proportional to the
number of turns used. For a multi-turn aerial the
pick up pattern will be the same as for a single
turn. A further increase in output can be obtained
if the aerial is tuned to resonance by connecting
a variable capacitor across the ends of the loop
winding.

“ANTENNA"' EFFECT

One of the difficulties which occurs when using a
loop aerial is known as the ‘“‘antenna” or ‘vertical”
effect. Unless the aerial is exactly balanced electro-
statically with respect to earth it will act as a normal
vertical aerial. A simple vertical aerial picks up the
signal at equal strength from all directions in the
horizontal plane. Now we get the condition that when
the aerial is broadside on to the direction of the
signal the voltages V1 and V2 cancel as before but
the output due to “antenna” effect remains con-
stant. This results in a pick-up pattern like that in
Fig. 4(b) where the nulls are less marked and
much broader than for a perfect loop.
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Fig. 5 Basic circuit of an early valve-type balanced
input stage.

Perhaps the most obvious method of coupling the
loop to the receiver would be to connect it directly
across the aerial input terminals of the receiver.
This method is rarely successful since the aerial will
be unbalanced to earth and “antenna’” effect is
usually very bad.

For the basic loop aerial used by m.w. DX’ers the
usual method of coupling is by means of a link
winding. The link usually consists of one turn, or
sometimes two, wound on the frame alongside the
main winding. This link winding is then connected
directly to the receiver input. With a link coupling of
this type the aerial usually works quite well except
that the link winding itself tends to produce some
output due to “antenna’” effect.

DIFFERENTIAL MATCHING
AMPLIFIER

Wartime d.f. receivers, such as the R1155, made
use of a differential or push-pull amplifier at the
input. This type of amplifier uses two valves with

% components list

Resistors
R1 47kQ2 R5 47kQ R9 10k
R2 1kQ2 R6 2:-2k() R10 470Q
R3 10002 R7 3300 R11 10082
R4 1kQ2 R8 33002 VR1 5000 preset
All W 5%,
Capacitors

C1 4-7nF polyester
C2 01uF min. foil

C3 4 7nF polyester

Semiconductors
Tr1 2N3823
Tr2 2N706

Tr3 2N3823
Tr4 2N3823

their cathodes connected together as shown in Fig.
5. The resistor in the cathode circuit is made large
enough so that it acts as a constant-current source.
This type of amplifier responds only to differences
in voltages between the two grids and will reject
any signal common to both grids such as that pro-
duced by “antenna” effect in the loop aerial.

A balanced input amplifier using transistors in-
stead of valves is shown in Fig. 6. In order to
maintain a high value of Q in the aerial circuit a
pair of field effect transistors is used for the differen-
tial input stage. This type of transistor has similar
characteristics to a valve and gives a much higher
input impedance than a normal bipolar type tran-
sistor. In this circuit 2N3823 ‘N’ channel field effect
transistors are used.

A differential amplifier works most effectively
when the common-tail circuit of the input pair is
fed from a constant-current source. In the valve
version this is achieved by feeding the common
cathode point through a large resistor from a
negative supply voltage. In the circuit of Fig. 6 the
transistor Tr2 is used to provide a constant current
feed.

Characteristics of the 2N3823 may vary widely
from one transistor to another. For optimum results
the two transistors Trl and Tr3 in the input stage
should either be matched or at least have similar
characteristics. This can be checked by using the

R11 ? +10V

R4
Loop R2
aeral 1k %"‘ ©

(see text)

4:7nF

2N3823 g
Tr3 1
2N3823 | /) R6

VR1

Gate F/}g&reen

Drain ’&3‘ Source
2N3823
2N706

d
g Trd
1 A 2N3823
\)

-NAN—0+10V
100

2N3823
under text

Qutput to
C3 receiver

o

a70F

SR10
%wo

ov

Fig. 6: (left) Complete circult of the
loop matching amplilfier, Note that the
2N3823 transistor specified is prefer-
able to the unscreened 2N3823E.
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o0V Fig. 7: (above) is the circuit of the
simple test set-up for checking the
characteristics of the f.e.t.'s.
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A SELECTION FROM OUR COMPREHENSIVE CATALOGUES

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED
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4p BZYB8CTVS 130y a0s £412|TIL112 £2.002N2925 20p|74151 £110
BEID.  IoplBovenCov; 1agMUBMues02 TiL20s  “3sofNoe  doleiss 138
140 P 88 [ £8-58/TIPI1A 60p pi741 )
BC147 10p|BZYBSCI0V 13p(y, 1000 £120/TIP324 70p[2N3054 80074155 £185
BC148 #p|BZYBBCIIV 13p[yyinss  £1ls0ITIP4IA 380 [2N3055 500|74156 £1 88
BC149 10p(BZYBSCI2V 130/ qcn  £o 00 TIP42A  £1-00/2N391A  290(74190 £1 80
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ELECTROLYTIC AXIAL LEADS

Miu. Working Price Mfd Working Price

Voltage Voltage
10 40v Ip 100 16v 6p
10 100v Sp 100 25v ép
22 25v 7p 100 40v Tp
22 63v Sp 100 63v 10p
47 40v Sp 220 25v 3p
10 25y Sp 220 40v *p
10 63v Sp 470 25v 12p
22 25v ép 1000 25v 18p
22 40v $p 2200 25v 30p
a7 25y sp 4700 16v 33
4 40v sp

CAPACITORS—METALLISED- POLYESTER
Stock vatues: MFD Price each
0-01, 0 015, 0003’8. 0-033 3p

0047, 0 L 4p
0-150. 0 220 Sp
033 Tp
047 3o
0-68 11p
10 14p
145) 20p

2 24p

2-
Otder as “*Polyesters'” + Capacitance.

CAPACITORS—POLYSTYRENE
Axial leads, Clear encapsulation, 5% Tolerance. 160 vo!t wor'I;Irl\a.
rice

Stoch values each
100pF, 150pF, 220pF, 330pF, 470pF, 560pF, 680pF, 820pF,
1000pF, 1500pF, 2200pF, 3300pF, 4700pF, S600pF, 6800pF, 3p
Ordsr as: “'Polystyranes” + Capacitance.

ALUMINIUM HEAT SINKS

10DN 34p (Plain AH undrilted)
10DDR 43p (Plain All drilled 2 x To3)

LOW PRICED DIL IC HOLDERS
DRD 7 14 Pin DIL 1Sp  DRD 8 16 Pin DIL 17p

NYLON NUTS AND BOLTS

Cheese head screw bolts. Nuts with integral washer. Moulded
in high density nylon. Ideal for mounting "live" assemblies,
power transistors, etc.

Each pack consists of four nuts and four screw bolts.

Pack No. Thread Length Quantity  Pack Price
HSN1 6BA 0 4 10p
HSN3 6BA “ 10p

Order as ""Nuts and Boits"” + Pack No.

OPTO ELECTRONICS—3 devices
from our range—OCP71—42p, ORP12—S0p, TIL209 Red led 3Sp

TEST PROBES
Probably the best test probes ever made. When you push a plunger
a spring steel torked tongue pushes out and holds the components,
wires etc,, while you take readings etc. It won't let go untll you
release it

KLEPS 30 Black and Red, per palr

RESISTORS—METAL OXIDE

Moatal Oxide resistors by Electrosil. Ultra low noise, { Watt,
2%. Avallable in the range E24 between 10 ohms and 1 Meg.
€24 series 10,11,1-2, 13,15, 16, 1:8, 2-0, 2:2, 2-4, 27, 30, 3.3,
386,39, 43,47, 51,56, 62, 68, 7'5, 82, 91, and thalr decades.
Type No. TRS Price: 4p cach
Order as '*Metox'' + value.

RESISTORS—CARBON FiLM
A range of miniature high stability resistors with very low noise

characteristics and long life, Tolerances, ranges and wattages as
indicated. (Wattage ratings are at max, limiting voltage).

£1-20

Type No. Wattage Tol. ange aries

UPMO050 05 5% 10E-1M E12 1p each
UPMO50 0-5 1M -4-TM E12 1p
UPMO75 075 10E-1M E1 1p
UPMO7S 075 1M -4 7™M E12 1p eac
UPMI0U 100 10E-1M E12 2ip each

ARKILL SERVICE PLUS
107, .DISCOUNT OVER £4
NO POSTAGE AND PACKING
TOP QUALITY PRODUCTS
ALWAYS BY RETURN
COMPREHENSIVE CAT. jh)—>

EDUCATIONAL ORDERS A
SPECIALITY

HNSDLL
ELEGTSDMIGS L.

DEPT. PW 6;

7 COPTFOLD ROAD

BRENTWOOD

ESSEX
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OVERLOAD PROTECTION INCORPORATED. SOLID STATE CIRCUITRY
Suitable for application of Loudspeaker impedances between 8 and
30 ohms. Combinations not to measure less than 6 ohms across both

) speaker output jacks simultaneously,
The Amplifier cover is made of rigid plastic, bonded metal on top and two sides. Finished

in Black to suitably contrast with anodised metal control panel. Size approx. 14” x 4}” x 94”.

FOR GUITAR PICK-UPS
GRAM PICK-UPS RADIO or TAPE

From April 1st prices
are subject to VAT.

292259
£69°75

Rec. Retail
Price

GENERAL PURPOSE AMPLIFIER
Model T80/100 70 -100 Watts Output Power
Four individually controlled inputs plus Master volume control.

Bass and Treble Controls providing both ‘lift' and 'cut'.

Compact size, robust construction. Ideal for clubs, hotels,
restaurants, schools etc.
Inputs for almost any type of microphone

GENERAL PURPOSE GROUP/DISCO AMPLIFIER Model T80/100D

70 - 100 Watts Output Power

Three individually controlled inputs plus Master volume control.

Bass and Treble Controls providing both "ift’ and ‘cut'.

Compact size. Robust construction. Ideal for discotheques,

clubs, hotels, schools, etc. Inputs for most
types of microphones. Facilities for head-
phone monitoring with changeover switch
from input (1) to input (2).

Rec. Retail Price

£69°75

Wholesale and Retail enquliries to the Manufacturers Send S.A.E. for leaflet/s

LINEAR PRODUCTS LTD., Electron Works. Armley.Leeds. LS12 3SA Tel. 630126

All Linear Amplifiers Guaranteed for 12 Months

GUNTON ELECTRONIC

IGNITION KIT ~ £3°38  vA¥

PRINTED CIRCUIT BOARD DESIGN. ALL METALWORK READY.

DRILLED
£11.55 , %

READY BUILT UNIT
GUARANTEEO 5 YEARS

12 volt only—state pos. or neg. earth

ition is r Ised as being the most efficient

‘Ententl penglngi

ve ge ig
system and will give you:
% Continual Peak-Tuned Performance
% Up to 209, red d tuel i
* Easler Ail-weather Starting
% Increased Acceleration and Top Speed
% Longer Spark Plug Lite
% Increased Battery Lite LI"
% Elimination of Contact Breaker Burn
% Purer Exhaust Gas Emission $
Kit Includes absolutely everything for assembly: Case, Cables, Coll Con-
nectors, Silicon Grease, etc. 8 page Hlustrated Instructions cover fittin:
of all Types of Tachometers. Call In for a Workshop Demonstration. S.A.E.

all enquliries please or Phone 33652 (many letters from satisfled customera).

ALUMINIUM BOXES

Complete with baseplate and screws

At direct from manufacturer prices with return of post

service
Type No L w D Price
7° 5% 21 14 44p
8* 4 4 14 44p
g* 4 23 14 44p
10* 5% 4 1% 53p
1 4 24 2 4dp
12 3 2 1 39p
13 6 4 2 59p
14 7 5 24 68p
15 8 6 3 88p
16 10 7 3 96p

*THESE SIZES ACCEPT STANDARD VEROBOARD
RANGE ALL PRICES INCLUDE V.A.T.

20% DISCOUNT ON ORDERS FOR 10 OR MORE BOXES
DEPT. PW 4 ELECTRONICS DESIGN ASSOCIATES
82 BATH STREET, WALSALL WSI 3DE
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FELSTEAD ELECTRONICS (PW 67)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List. sent free for atamped addressed envelope. {Free overscas, and
with all orders on request). Cash with order only —No C.0.D. or Caller service. Charges
(Min. 7p) in brackets after all itema apply to G.B. and Eire only. Regret orders under 25p
plus charges unacceptable. 8.A.E. please for enquiries or cannot be replied to. Oversear
Ordern welconied.

RECORDING TAPE: Finest quality/value British Mylar avallable: STANDARD 5° 600ft.
40p, 53° 9001t. 55p: 7° 12001t. 62p: LONG PLAY 5° 9001t. 85p: 53 12001t. 62p; 7° 18001t

£1-00 (Charges for 5° and 5}°, singles 9p, two to four 8p each: five and over 33p the lot.
Por 7°, one or two 11p each reel, 3. 4 and 5 reels 33p the lot. 6 reels and over 39p the lot.)
Other sizes and acceasories in list. CASSETTES in lib caser new type highly Improved
qungty C60 85p, C90 72p, C120 89p (under 5, 9p each: 5 far 17p the lot: any quantity over
5, 28p the lot).

CARTRIDGES all with standard fittings and atylii. S8tereo.compatible Mono GP91/8C
98p; STEREO P93 21-35, Stereo Ceramlc GP9%4 21-75. (All at 7p each.) Comparatives
shown In List, with more types inc. S8onotonc 9TAHC, Stereo Ceramic Diamond £1-70
(7p). DIAMOND STYLH: single tip types: Acos GP37. GP89, GP65/67, GP71, BSR
TC8/LP/S8T: COLLARO O.P. and DC284, GARRARD GC2, GC8, GC810, GCEl2,
RONETTE BF40, O.P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010/12/13/18,
SONOTONE 19T/20T ALL AT 88p each (7p). SAPPHI1RE 18p (7p) DIAMOND DOUBLE
TIP TURNOVER TYPES (78 sap. on other side). Por ACO8 GP73, GP91 (for cartridges
GP93, GP94 etc.) GPOIBC (for stereo compat. types) GP104 BSR 8T4 (8T3, 8T5), 8T9
(8T8), 8T12/14/16, SONOTONE 8TA. 9TA, 9TAHC. PHILLPS8 3306 3310, 3224, 8228/22
GP280. GARRARD GCM21, and 22, GC823, GK825 and 26, GCM2IT and 22T, GCM 24T
GC823. GK825T and 26T, GCM31, GC836, GC835, (1C838, KB40A. K841B ETC. ALL
AT 68p (7p). SAPPHIRE 82p (7p). DOUBLE DIAMOND STYLIL: same dia 8T/LP tip each
side: no 78) All types £1-35 (7p). SAPPHIRE DOUBLE 8T/LP, TIPPED 82p (7p).
PICK-UP WIRE: super thin flex screened, sheathed, TWIN 7p per yard, 4-core 13p per
yard (either up to 6 yds. 7p). Over, charges pald. MICROPHONES: CRYSTAL: LAPEL
1}”. clip/hand, lead 3-5mm Jack plug 89p (9p). CM20 Cream Plastic hand 58p (9p): CM70
“PLANET' Metal, tapered with neck cord, adaptor for atand £1-85 (11p): '"MIC 45'".
Curved metal hand grip £1-10 (11p) ALL with leads. DYNAMIC: 209 Cardiold Ball.
50K /600 ) built in volume control, onjoff switch, apecial 201t lead, the best value any-
where at £8-60 (33p): UD130, uni-dir mesh ball 50K/600 {2 jack plug, cahle, adaptor,
£5-28 (22p); DM140, omni-dir, Ball mesh, 50K, cable adaptor, jack plug, £4-29 (33p each).
SPEAKERS: Very popular 12” ROUND, fitted tweeter, 3, 8 or 15 ohms (state which)
£2-08 (33p) or palr for stereo 24-65, charges pald. SMALL 2}, 30, 8Q or 64Q (state
which) 38p (9p). More speakera in List, HEADPHONES: High resistance 2000 O adjuat-
able £1-10 (11p). BARPIECES: with lead and min. 2-5mm or 3-5mm (state which) jack
plug. MAGNETIC 11p. CRYSTAL (3-5mm plug only) 28p (up to 6 for 9p any size).
SOLDERING IRON: Stim, modern, British high apeed, 8}”, all parts replaceable, highest
qual‘ty, fully guaranteed £1-29 (11p) TRANSPORMERS: Sub-min 11 x 11 x 12inm
OUTPUT (3 Q for OC72, etc.) 186p or DRIVER 17p (Up to 12 for 7p). CO! 3
Packs of 5 coils, each coll Syds. Asstd. cols. SOLID CORE 18p (7p.) FPLEXIBLE CORE
18p (9p). BUPER THIN flexible for tranaiator wiring, etc. 18p (7p) RETRACTABLE
FLEXIBLE LEADS (CURLIES): With phono plug, each end, 61t 26p, 121t 44p. With
phono plug/phono socket other end 6ft. 28p, 121t 50p (6p lead any type). RA' g
12v/4 pin non-synch 121HD4, 2§~ ex. pins, 83p. SAME but 3}” ex. pins, {"8A 18}p. 12v/7
pin synch. (128R7) 2]” ex. pins., 72p 19p any type). MAINS NEONS, fiy leads 11p. NEON
SCREWDRIVER (pocket tester) 19jp (7p either). MAINS BATTERY ELIMINATOR.
Input 240v-AC. Output 3, 4}, 6, 7}, 9 and 12 voit D.C. by switch selector. On/off switch,
pllot lamp, leads, plug to suit most cassette recorders, £4-13 (27p). Highly suitable for all
transistor receivers.

SPECIAL NOTICE—BETWEEN PEB. 22nd AND MARCH 14th S8OME DELAY IN
DESPATCH OR ORDERS AND REPLIES TO CORRESPONDENCE MAY OCCUR
DUE TO RECONSTRUCTION. ALL ABOVE PRICES HAVE BEEN ADJUSTED TO
INCLUDE V.A.T. BUT FOR ALL ORDERS DESPATCHED BY US UP TO MARCH
8lst, PRE-VAT PRICES A8 PER LAST MONTHS ADVERTISEMENT WILL APPLY.
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Fig. 8: Full size illustration of the printed circuil board, from the copper side. Small holes
are drilled for component leads and the componenls mounted from the other side of the

circuit of Fig. 7 to select two 2N3823 transistors
giving a similar voltage drop across the 1k(} resistor
in the test circuit. The balanced amplifier itself will
tend to level out small differences between the
transistors.

Transistor Tr4 acts as a source follower and is
used to match the output from Tr3 into the low
impedance of the cable and the receiver input cir-
cuit. Capacitive coupling is used to thé output so
that if the cable is accidentally short circuited the
transistor Tr4 in the output stage will not be des-
troyed.

CONSTRUCTION

It is convenient to build the amplifier on a small
circuit board and to mount it close to.the tuning
capacitor on the main loop frame. A suggested
layout for a printed circuit board for the amplifier

Close-up of the matching amplifier and loop tuning capacitor.

board.

is given in Fig. 8. As an alternative the amplifier
may be built on a piece of Veroboard. It should be
noted that the screen leads of the 2N3823 transistors
are connected to earth.

. To test the aerial system the input amplifier stage
should first of all be balanced. Connect a meter
between the drains of transistors Trl and Tr3 and
adjust the preset resistor VR1 until the voltage is
zero. The two transistors will now be drawing equal
currents.

Tune in a fairly strong signal from a Kknown
direction and rotate the aerial to obtain maximum
pick up. At this point the loop should be tuned to
resonance by means of the tuning capacitor as
indicated by a further increase of signal when res-
onance is reached.

If the aerial is now rotated so that it is roughly
broadside on to the direction of the station being
heard a point should be found where the signal
falls to a low level. A further small adjustment of
VR1 may enable the signal to be reduced even
lower.

THE LOOP

The loop aerial used by the writer has 12 turns
on a 24in. square frame. To reduce self-capacitance
and give more turns for the same inductance the
turns are spaced %in. apart. For the winding
14/0-0076 p.v.c. covered flexible wire is used. Tuning
is by a 365pF air spaced variable capacitor across
the ends of the loop winding.

Signal pick-up for this loop with its amplifier was
found to be some 20dB up on the signal from a 30ft.
outdoor wire aerial. Using a Lafayette HE30 re-
ceiver the signal reading on the ‘S’ meter varied
from S9+4-60dB at the maximum pick up point to
about S3 when the loop was rotated to the null
position. The null point itself is sharp and extends
over perhaps only two or three degrees.

1117




l E T ' E H s W BN WM 7he Editor does not necessarily endorse the views expr d by correspondents

‘‘Mobile’’ dog sledge

In the February 1973 issue of
Practical Wireless on page 890
you have a little note about work-
ing amateur radio from a dog
sledge, stating that this might
have been the world’s first QSO
from a dog sledge mobile instal-
lation. I would like to point out
to you that there have been a
number of radio amateur con-
tacts from dog sledges over the
past years. My first contact from
a dog sledge installation was
made in 1938 and [ am quite sure
that that was not the first one in
the world.

The UK expedition which some
years ago tried to reach the North
Pole from Alaska also carried
amateur radio equipment and had
a number of contacts with the
outside world. A Norwegian ex-
pedition which also some years
ago tried to reach the Pole from
the northern part of Greenland
had practically all their contacts
with the outside world made by
amateur radio. Both these expe-
ditions relied on dog sledges for
their transportation.

In Norway and no doubt also
in other countries with similar
snow conditions amateur opera-
tions from dog sledges are not
infrequent, and I myself have
done it many times. I thought you
might be interested in knowing
this. Lars R. Heyerdahl, LAGA.
(Oslo 2, Norway). .

Don’t get knotted !

A serious error was made by
somebody when he knotted the
mains input cable, as illustrated
and described in the text on the
battery eliminator (on pages 920
and 921).

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

If a cable is rapidly bent from
a straight to a highlv twisted con-
figuration, as often occurs when
an item is knotted and the knot
pulled tight rapidly, the core
material may suffer from local
fatigue causing cracking of the
material. The cracking acts as a
resistance to the current flowing
through the appliances, hence

1118

local heating oceurs,

The error, though dangerous is
so common that M. Wallis could
be excused it, provided the sug-
gested warning is printed.

1 would suggest that one of the
plastic cable clamps, to secure
mains leads, should be used. S.
A. East, (Enfield, Middlsex).

Midget radio phones

Over the Christmas holiday |
assembled the Practical Wireless
midget radio, lashed it to the
head-band of some wartime
crystal ’'phones and got good
listening for radios 2 and 4 and
others between.

The hospital wards being
quietish, 1 set off on some market
research; men and women
patients listened and all said that
such lead-less headphones would
be much appreciated, since they
currently roll about and pull out
the lead, and also cannot use
'phones when sitting out in the
middle of the ward. They need to
be lighter than my prototype,
perhaps built onto a stethophone;
and as not a few are hard of hear-
ing, a bit more volume is needed.
If we want Radio Humberside or
television sound (the ward set
provides vision only) we should
need something more sophisti-
cated 1 suppose. Also an experi-
enced Charge Nurse said if
'phones are not on leads 1 shall
need to put them on chains!

Incidentally, when walking
home across the common in the
fog the wireless 'phones direc-
tionality helps personal align-
ment!—Dr. H. F. Barnard,
Pathologist East Riding Group
Laboratory, Westwood Hospital,
Beverley, Yorks. HU17 8BU.

25 years of transistors

1 was especially interested in
Mr. R. Collins’s article, 25 Years
of the Transistor, because he
attributed the research and de-
velopment that led to it to the
Bell Company’s need for a sub-
stitute for the valve in the tele-
phone service, in the 1940’s.

1 think that there must have
been a lot that went before be-
cause men were looking for a sub-
stitute for the valve as early as

1920, and soon after, in the
“Amateur Wireless” of those days.
an account was published of a
Russian scientist who was experi-
menting in making crystals per-
form all the functions of valves.

I remember this well because,
as a schoolboy, I put this down as
my own scientific basis for an
application for an Experimenter’s
Licence.

Unfortunately, 1 went to New
Zealand afterwards, and lost
touch with radio, but I wonder if
any other reader can recall what,
if any further developments there
were in those experiments.—John
Pinches (London, N.W.7).

[ A semiconductor substitute for
the valve is now in production.
It has improved -characteristics
and longer life and uses field
effect transistor principles. This
device, called a FETRON, will be
described in full in next month’s
Practical Wireless.]—Editor

CQ! Gambia

We have been asked by the
General Manager of the RSGB to
publicise the following letter re-
ceived by him:—

Whilst on a visit to West Africa
recently, I was able to visit the
transmitting station of Radio
Gambia. I was asked to make an
appeal to British S. W. listeners
to report to them any reception
of Radio Gambia in Britain.

The point is that they. have
received reports and QSL cards
from Australia and America, but
would very much like to hear
from any British listener. 1
understand that the transmissions
are as follows: —

Radio Gambia, 4-82MHz in the

60metre short wave band.

They tell me the best time for
a reception would be between
10.30 p.m. and 11.30 p.m. George
Wallace, M.P. (House of Com-
mons).

DID YOU KNOW....

. a subscription to P.W. for
one year costs £2-65 to any
part of the world . ..




V.A.T.

BSR LATEST SUPERSLIM

STEREO AND MONO

Plays 12%, 10” or 7" records.

Auto or Mannal. A high

qullky unit backed by BSR
bility with 12 nllonthl‘

Above motor board 31in.
Below motor board 2iin.

With STEREO and MONO XTAL
MONO-COMPATIBLE

Plays all records.

BSR JUNIOR @

Heavy duty 4-speed motor with separate
pick-up arm fitted LP/78 4.50

turnover mono cariridge.
o " Post 25p 4'
WOOFER AND
E.M.I. TWEETER KIT £5-75

Available separately Post 25p
Wooler 24-25, Tweetler £1-90.

Comprising & fine example of & Wooler
101 x 8}in. with a massive Ceramic
Magnet, 440s. Ganss 13,000 lines.
Aluminfum Cone centre to improve
middle and top response. Also the E,.M.1.
Twoeler 3}in. square bas a special light-
weight paper cone and magnet flux
. Crossover condenser and

SUITABLE ENCLOSURE 20 x IJ x 9ln £9 POST ZSD
MODERN DESIGN TEAK WOOD FINISH

SPECIAL OFFER

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

Bingle pole two-way,

Maker's last list price 24-50.
Brand new and fully guaranteed.
Burface moanting with fixing screws.
Will replace existing wall switch to give
home, garage, automatic anti-burglar lights, etc. Variable
knob. Turn on or oft at full or intermediste settings.
Two types available 0 to 60 minutes or 0 to 8 hours.
QUR PRICE £1-50, P. & P. 15p or £3 pair Post Free,
(Please state type when ordering.)

WEYRAD P50—TRANSISTOR COILS

BA!W Feorrite Aerial.. 72p Spare Cores.......... 8p
Osc. PSO/1AC 33p Driver Trans. LFDT4 58p
LP. Pso/zcc 4270 lcll Sﬂp Printed Circuit, PCA1 58p
8rd LP. P§0/3CC .... 868p J.B. Tuning Gang. ... 85p
l’61/1 or P51/2. Weyrad Booklet...... 10p
60/8V . ........... P L0 2y B R RIee 58p
lnﬂnd Perrite Rod 8 x {in. 20p, 6 x 1in. 20p.
VOLUME CONTROLS | 80 onn Coax 4p. yd.
Long spindles. Midget Size | BRITISH AERIALITE
5 K, obms to £ Mex, LOG or | AERAXIAL-AIR SPACED
LIN, L/8 15p. D.P. 25p. | 40 yd. £1-40; 00 yd. £2.
STEREO L/8 86p. D.P. 75p. | FRINGE LOW L
Ties 5 .b, Tosnsistor 559 | dva) 455 & cotoar 10p ya.

8in & 10in ELAC

HI-Fl SPEAKERS
Dual cone plasticised roll

surround, e ceramic

magoet. 50-18,000 cps,

Bass resonance 55 cps.

8in.” 10 watt

n, watt,

v B3 10w
mausic power,

E.M.I. 131 X 8in.
SPEAKER SALE!

With twin tweeters £5 95 oo

and crossover, 10 watt.

Btate 8 or 8 or 15 obm.

(As fllustrated) Post 25p

m.l‘hrlog :':::rr cone and ceramic

miaas £2:25
tate 8 or 8 or 15 obm, Post 25,

TEAK CABINET £5 723t

BRITISH MADE STEREO

MULTIPLEX DECODER

Brand New. 7 transistors plus integrated

clroult. Pibre glass printed circult board,

BSise 21 x 6} x Qin. Pre-aligned. Com-

plete wlth mno beacon indicator. 12V

d.c. operation. 400mV output for 100V

inpat. !‘nll lnltrm-ﬁonl for any FM Tuner. i
Some tochnical experience £6 50 Post L
essential,

BLANK ALUMINTUM CHASSIS 18 s.w.g. 2in. sides. 8 x 4in
45p: 9 x 7in.60p; 11 x 7in.70p; 18 x Gin. 90p; 14 x 1lin,
#8p: 156 x 14in, Wp. 11 x 3in, 50p; 16 x 10in. £1.

ALUMINIUM PANELS 18s.w.x. 8 x 4in.9p; 8 x 6in. 16p;
14 x 8in.16p: 10 x 7in.19p; 12 x 5in.20p; 12 x Bin. 28p;
16 x 6in.28p; 14 x 9in.34p;12 x 12in.40p; 16 x 10in, 50p

RADIO COMPONENT SPECIALISTS

WILL NOT BE CHARGED

IF YOU POST YOUR ORDER BY 31.3.73

\I’z!"?l':FlEIDSAPLEEAIS(g:ER gALL MODELS “BAKER SPEAKERS" IN §TOCK
H plans, designs,
g 7‘“ ‘mwxal 0%::‘ . crossover dats and cubic tables. 42p. Post Free
c/s to o/s. 3 resonance
42 s, Macsive Coramic Magaer, BAKER 12in. MAJOR £9
Deep labric cone surround. Cast P. & p. 25p
alloy frame. Weight 5 Ibs. 30-14,500 c.p.s., 12in, double
Valoe £10-50 :ono'.hwoolorill::d tweeter cone
ogether  wit L3

ou2, £5'50 =

THE FAMOUS WHARFEDALE SOUND'

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circult,
Bridge Rectifiers and Double Wound Mains Transiormer
input 200/240v. AC. Ontpnt voltages available 8 or 9 or
12 or 15 or 18 or 20v. at 100mA or less.

PLEABE BTA'I'E VOLTAOB REQUIRED. POBT
tails 8.A.E. Size 83} x 1} x 1ln. FREE

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitsz. Can be used with

Battery 9-12v or B.T. line 200-300y D.C. operation.
Bize 11" x 13” x 1. Response 25 c.p.s. to 25 Kc/s. 26db gain.

For nse with valve or transistor aqnlpmont 90 Post
Full instructions supplied. Details 8 P 10p
KEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V .. 14p /28V .. 14p | 50+50/350V .. 85p
4/350V .. l4p /28V .. 20p | 60+100/850V .. 58p
8/460V .. 14p | 1000/25V .. 35p | 32+32/250V .. 18p
16/450V  15p = 1000/50V .. 47p 32+32/I60V . 8%
32/450V  20p | 8+8/450V.. 18p 830 0/ . 50p
25/26V .. 10p | 8+18/450V  20p 4—32/360 43p
80/50V .. 10p | 16 +16/460V 25p 1oo+5o+so/mv 48p

1 10p | 32 +32/350V 25p

Low VOLTAOE ELECTROLYTICS

. 2, 4, 5, 8, 16, 285, 30, 50, 100 200mF. 15V. 10p.
500mF, 12V 15). 25V. 20p: 30p.

1000mF. 12V, 17p; 25V. 85p; 60V 47p; 100V, 70p.
2000mP. 8V. up. 25V. 42p; S0V, 57p.

2500mP. 50V. 62p: 3000mP. 25V. 47p; §0V. 65p.
5000mP. 8V. 25p; 12V, 42p; 25V. 75p; 85V. 86p; 50V. 95p.

CERAMIC 1pF to 0-01mP, 4p. Bilver Mica 2 to 5000pF, 4p
PAPER 350V-0-1 4p, 0-5 13p; 1mP 15p; 2mF 150V 15p
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p: 0-47 25p.
SILVER MICA. Close tolerance 1, 2:2-500pF 8p; 500-2,200
oF 10p; 2,700-5,600pP 20p; 6.800pP-0-0lm F 80p; each.
TWIN GANG. "0-0" 208pP + 176pP, 65p; Slow motion drive
365 + 365 with 25 + 25pF, 50p: 500pP lundnd 48p;
8ingle gang 500pP, 76p; small 3-gang 500pF,

SHORT WAVE, SINGLE. 10pP 30p; 25pF 659. 509? 55p.
NEON PANEL INDICATORS. 250V AC/DC Amber 20p.
RESISTORS. i w.,§ w..1w. 1p: 2w.,5p 10 obms to 10 meg.
HIGH STABILITY. } w. £2, 10 ohms to 8 meg.. 10p.
Ditto 5° Preferred values 10 ohms to 10 mex., 4p.
WIBB-WOUND RESISTORS. 5 watt, 10 watt, 15 watt
10 ohms to 100K 10p each; 2} watt, 1 obm to 8-2 obms 10p.
TAPE OSCILLATOR COIL. Valve Type 85p.

GARRARD DECCA DISCO DECK
£18.50 2o
Biogle Play Stereo Mono
Deram transcription
head and arm. Pour
speeds. 10jin. turn-
table.  Anti-rumble
filter. Bias compen-
sation. Laboratory
motor.

METAL PLINTH & PLASTIC COVER
Cut out for most Glnud or
B.S.R. Most will pl
cover in position 12¢ x M}x 7<}In
Covered in black leath
Post 35p

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH-AT SAME PRICE

MAINS TRANSFORMER ALL POST

%p nch
£50-0-250 80 mA. 63 v. 4 amp.
A, 8- 512.6

sanssE

HEATER TRANG 03 60p
GENERAL PURPOSE LO} atpuis
st2amp.$,4,5,6,8,9, . £2-25
1 lmp 6,8, 10. 12,186, 18, 20, 24, 80, 00. 1228
2a 0. 12, 186, 18, 20, 24, 30, 38, 4 . 80, £3-25
6lmp 6,8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 60, £8-75
8 amp. 5, 8 and 13 v, £1-00; Ditto 5 amp. 81-20.
3amp.8,85,8,10, 18 and 5-0-5 v, £1-30; Ditto 5 amp. £1-50
AUTO TRARGIOBIEBI 118v. to 230v. or £30v. to llbv
160w, 500w, 26-25; 750w. 810; 1000w. £14

22:25;

CHARGER TRANBPOBIBBS Input m/m v. for 6
or 12 v., 1} amp. £1-50; £ amp. £1-80; 4 amp. £2:50.
PULL WAVE BEIDGE CHARGER RECTIFIERS;

6 or 12 v, oatputs, 1} amp, 40p; £ amp. up. 4 smp. 86p.
BATTERY CHARGERS. 13A. £2: 3A £3; 4A 24,
LUCAS 2D8500 Full wave Bridge 70V & lmp 95p.
FACTORY ACT! MAINS ISOLATING TRANSFORMER
Primary 0—110—2!0 v. 8econda . 8 amps.
watts. V Fully
enclosed in steel case with uxing feet. Famous make.
Value £19.  OUR SPECIAL PRICE ¢ |0 Carriage

Can be used as 800 watt Auto Transformer 240-110V.

baving a fiax density of
14,000 ganss and s total fux
of 145,000 Maxwells. Bass
resousnce 40 c.p.s. Rated 20
waita. Voice coils 3 or 8 or
15 obms.

Module kit, 30-17.000 c.p.s.
with tweeter, crossover, bafile
and instrbe-

tions. P. & p. 25p.£| 1-50
BAKER *B1G-SOUND™ SPEAKERS P. & p. 25p
‘Group 25' | ‘Group 35' ‘Group 50’

12 jnch 15 inch

£8 l 5 watt 9 | 50 watt £20
Sorgorld ohm'a or 8 or 15 obm | 8 or 15 obm

TEAK VENEERED HI-FI SPEAKER CABINETS

Por 12in. or 10in. dia. spesker 20 x 13 x 8in. £9. Post 25p
Por 13 x8in. or 8in. speaker 18 x 10 x §in. £5 Polt 25p
Por 10 x 8in. or 6in. speaker 16 x 8 x 6in. 'ost 25p
LOUDSPEAKER CABINET WADDING 18in. wida. 15ptt.

GOODMANS 64in, Hi-FI WOOFER £4

8 ohm, 10 'lll hrge conmlc magnet.

nmnu 30-12, 000 cpl ldnl P.A. calumnl.
Hi-P{ Enclosures System
8in. STANDARD CONE 12W H -60, post 25p.

ELAC CONE TWEETER

The moving coil diaphragm giveX s good
radiation pattern to the higher frequencies
and & smooth extension of total response
from 1.000 cps to 18,000 cms. Size 3} »
8} x 2in, deep. Rating 10 watts, 3 ohm

or 15 obm models. £],90 post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kc/s, 10W 8 obm or 15 ohm £1-95.
De Lurxe Horn Tweoters 2-18 Kc/s, 15W, 15 obhm £3.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 obm 95p.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1-25; 8}in, £1-50;
8 x Bin, £1-60; 8in. £1-75; 10 x 6in. 1190. 10in. £2-00.
BPECXAL omn' 80 obm 2lin.; 2.Hn 35 obm, 2in., 3in.
25 ohm, 2{in. dis.; 8in. dis.; Bin. £| EACH
15 ohm '8}in. dia.; 6xlln 7 x4in.; axsln TYPE
8 obm, 2}in.; 2hn.; : 3}in.; Bin. dh (6 x 4in. 8 obm £1-50)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in, dlameter 4 watt: 10in. 5 watt: 12in. 6 watt 3 or 8
or 15 obm models £2-20 each. Post 15p.
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATIO. 3. 8 and 15 ohms. 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 ioputs speech and
music. Mixing Tacilities.
Regponse 10-30,000 cps. Matches

all londspeakers. A.C. 200/250V.

8eparate Treble and Bass controls. £49 Post.
Guaranteed. Details 8.A.E. Free
BARGAIN AM TUNER. Medium Wave. £4_95

Transistor Superhet. Perrite aerial. § volt.
BARGAIN 4 CHARNEL TRANSISTOR MONO NIXER.
Add mausical highlights and sound eflects to recordings.
Will mix Microphone, records, tape and taner £3.95
with separate controls into single outpnt. § voit.

STEREO VERSION OF ABOVE £595.

BARGAIN PM TUNER 88-108 Mc/s Six Transistor. 9 volt
Printed Circait. Calibrated slide dial taning. £ |4.85
Walnat Cabinet. 8ize 7 x § x 4 in,

BARGAIN FM TUNER as above less cabluet. £9.85
BARGAIN 3 WATT AMPLIFIER. 4 Trausistor £4.50
Push-Puil Ready built, with volume control. fv.
COAXIAL PLUG 10p. PANEL 80CKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE OR FLUSH, 25p.
BALANCED TWIN BXBBON FEEDBR 300 ohml 6p yard,
JACK BOCKET 8td. t 14p, d-circult 23p.
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. DIN
BOCKETS Chassis 8-pin 10[;: :—[?ln 10p. DIN SOCKETS Lead

8-pin 18p; 5-pin 25p, D!
VALVE HOLDERS, 5p: CERAMIC 8p; CANS 5p.

E.M.\. TAPE MOTORS Post 25p,
120v. or 240v. AC. r.p.m. 4 pole
135mA. Spindle 018’1x07sln £| 25
8ize 81 x 2} x 2iin. (illusirated).

E.M.l. GRAM MOTORS

120v. or 240v. A.C. 2400 rpm. 2-pole
70mA. 8pindle ! x Ain. Bize 75
2t x 2} x 2lin. Post 25p. p

337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m)

Minimum post 15p. Radio Books & Components Lists 10p. (Export: Remit cash and extra postage.) Buses 50, 68, 159 Rail Selhurst. Tel. 01-684-166S.
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STEPHENS

ELECTRONICS

DEPT E1
165 BICESTER RD,,

UNDER NEW MANAGEMENT

MR. BRIAN RIXON, B.Sc.

AYLESBURY BUCKS |ygrms: cash. Cheque or P.O.

SEND LARGE SAE FOR LISTS

KITS OF PARTS FOR THE IC12
Includes all parts for the printed circuit and
volume bass and treble controls needed to
complete the mono version £1-30, Stereo version
with balance control £3-00,

POWER UNITS FOR THE IC12

A sot of components to construct a 30V, 0-5 Am
power supply £2-27. Also suitable Sinclalr P25
fully constructed £3-97.

PROJECT 60 KIT £2:50
OQur the extra

capacuort DiN pluos and sockets, cables and
fuse holder needed to complete Project 60.
S-DECS AND T-DECS
S-DECS £1-44
T-DECS £2-88
#-DEC A £3-00
16 dil IC
carriers £1-25
SINCLAIR EXECUTIVE
CALCULATOR

OUR PRICE ONLY £69 (List Price £29).

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent
Mail order only, Postage 10p per item. Lists 10p.
After April 1st please add 10% extra for VAT,

7 element 2-25. 11 clement 2-7S.
14 element 3-25. 18 clement 3-75.

7 clement 3-25, 11 element 3-7S. 14 clement

425, 18elemem4 75. CHIMNEY MOUNT-
ING ARRAYS c/w MAST & LASHING
KIT. 7 clement 4:00. 11 clement 4-50.
14 clement 4-75. 18 clement §-25. ST
MOU! NG arrays only. 7 clement 2-2S.
11 clement 2-75. 14 clement 3-25. 18 cle-~
ment 3-75. Complete assembly instructions
with every acrial. LOW LOSS coaxial cable
9ap yd. KING TELEBOOSTERS from 3-78.
LABGEAR all band V.H.F—UH.F.—F.M.
radio mains operated pre-amps 7- -50. State
clearly on all
orders P p on all acrials 50np. Accs. 15np
C. Min. C.0.D. charge 25np

BC—ITV—FM AERIA
BBC (band 1) Wall S/D 2-00. LOFT inverted
‘T* 1-25. EXTERNAL 'H’ array only 3-00.
ITV (band 3) 5 clement loft array 2-50.
7 element 3-00. COMBINED BBC—ITV,

from 3-75. C INED U.H.F.—V.H.F.
acrials 1+5+9 4:00. 1+5+14 4-50.
1+7+14 5-00. FM RADIOQ loft S/D 1-00

1 3-25, 3-50. Standard

coaxial plugs 9np Coaxial cable Smp yd.
Outlet box 30np. P.p. all acrials S50np.
Accs. 30mp. C.W.0. Min. C.0.D. charge
250p. Send Snp for fully illustrated lists.
CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 MONARCH PARADE, LONDON
ROAD, MITCHAM, SURREY
Telephone 01-648 4834
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with
EXPORT ENQUIRIES WELCOMED order only.
0A2 8'!0 6ARE 085 6;5 gzﬁ gYG() ggo EF95 040 G%Sl ggg { g:’;n:m%g 13nl 0-8%
0AS -48 { 6ARI1 1-25 | 6F6G -45 Y4 -75 F97 065 | GZ32 2 1403 070
0B2 040 | 6A85 0-50 | 6F11 0-50 | 9BW6 070 EF98 078 | GZ33 075 | PL33 040 | U404 070
0B3 g-vo GAB7G 0-% 6F18 Ogg 18%2 gg Q U A L I T Y v A L v Es EF183 8:2 ?‘7.3[: 0-60 .P{..'ul“ O-gg Uso1 080
ocCs -40 | 6AT6 O 8F14 2 10D1 + EF184 0 ABCHO P18 R UTARCRO
oD3 -40 | 6AUS -30 | 6F16 Gg 1832 8? G U A RA N TE ED L} SA M E EF804 ‘l,g 0 g.’og g:ﬁ.‘ -48 . 'lg
1BSGT 0458 | 6AVE -40 | 6F18 -5 10P} -75 EK90 3 HK -5 3 -45 | U'AF41 07
1L4 g 6AWSA 065 | 6F23 -90 | 10F9 -85 D AY D ES PATCH EL33 150 | KTeu 235 I PLH4 -40 | L"AF42 0-60
I o em g )l o B gt | rm e 4D 0%
1R6 -45 | 6BE6 - 6F25 d 10L1 - . -50 | N78 : 504 0 “BCS -
184 -30 | 6BF6  0-55 | 6F26 -35 | 10LDI2 0-70 Tel d AerSbury 84619 EL37 170 | PABUR0Q-40 | PLAOR 090 | UBCRI 045
185 -30 | 6BHI6 0-75 | 6F28 -70 | 10P13 0-78 EL41 0758 | PC86 60 | PL509 110 | UBFS0 0-40
1T4 -30 | 6BJ6 0-55 | 6GK6 -60 | 12AB5 0-70 EL81 0-55 | PC88 60 | rLsol 00 | 'BERR 0-40
1U4 -40 | BBK7A 078 4 -80 | 12AC8 0-60 EL83 050 | PCOu 05 | PLRO2 95 | UBL1 -70
1U5 <75 | 6BNS -43 | 6J5GT 040 { 12ADG 0-60 | 30A5 060 5OCD861-20| DL98 -85 > -40| EL84 0-25 | PC97 80 | PMARY 60 | UBL21 0-70
1ve -55 | 6BNG -80 {] -30 | 12AE8 0-60 | 30AE3 0-40 | 30EH5 0-65 | DM70 -60 | ECC89 0-50| EL8S 0-43 | PCS00 48 | PY31 ree -46
1X2B -55 | 6BQ5 25 7 -45 § 12ALS 0-55 | 30C1 0-30 | 50L6GT0-60 | DM160 0-68 | ECCO1 0-30| EL86 0-40 | POCBY 40 | PY33 63 | UOURD 045
2D21 -40 | 6BR8 -78 | 6K477 0-60 | 12AQ5 0-50 | 30C15 1-00 A2 -55 | DYS1 -55 | ECC189 0-85| ELS0 0-42 | PCC85 040 | PYRO 40 | UCPRO0 070
3A4 -45 | 6B87 38 | 6K6GT 0-75 | 12AT6 040 | 30C17 1-10| 90AG 240 | DY86 -85 | EOC807 1-00| EL95 0-35 | PCC8BR 0-55 | PYNI 30 | UCH2I 0-60
3A5 -76 | 6BWE  0-80 K7 -43 | 12AT7 040 | 30C18 0-80 | 90AV 250 | DY87 -86 | ECF80 0-35| EL821 0-60 | POCHE9 PYH2 UCH42 070
3BP1 50 | 6BW7 -90 | 6K8G 0-45 { 12AU -45 | 30F5 1-00 | 80C1 0-75 | E88CC 0-70 | ECF82 0-35| EL822 1-40 | PCCI89 0-80 | PY83 UCHAL 0-40
384 -40 | 6BX8 -25 | 6K25 -76 | 12AU7 033 |SOFL1 0-80 | 90CV 2:40 | E180F 1-00 | ECF8041-65| ELL80 075 | PCCH05 0-95 | PYS8R 0 | UCLX1 0-60
3ve -85 | 6BZ6 -45 | 6L6GT 0-55 | 12AV6 0-45 | 30FLI2 1-10 | 807 0-50 | EBIOF 290 | ECH42 0-75| EM34 1-00 | PCC806 095 | PYROu 0-47 | U'CLK2 0-35
5R4GY 078 | 6C4 -85 | 6L7 -456 | 12AV7 0-70 | 30FL14 0-90 | 813 4-00 ‘ EABC800-38 | ECH8] 0-30| EM71 080 | PCF80 0830 | PYRO] 30 | U'CLR3 065
5U4G -40 | 6C5GT 0-55 | 6L18  0-50 | 12AX7 0-33 | 30L1 -40 | 866A  0-85 | EAF42 0-60 | ECH83 0-45| EMB80 0-45 | PCF82 0-35 | PZ30 "Fe -85
5V4G 050 | 6CB6 -40 | 6LD20 0-50 { 12AY7 0-75 | 30L156 0-95 | 5642 0-70 | EBC33 0-60 | ECH84 0-45| EM81 0-80 | PCF84 0-60 | QQVO26 UFl1 -60
5YSGT 0-45 | 6CDEGA 6N7GT 0-55 | 12B4A 0-88 | 30L17 -95 | 6080 1-75 | EBC41 0-85 | ECL80 0-50| EM83 0-50 | PCF84 0-60 3 UF$! -85
523 -78 1-30 | 6P25 -50 | 12BA6 0-45 | 30712 1-00 | 6146 1-60 | EBC81 0-88 | ECL81 0-50| EM84 0-85 | PCF87 110 | QQVO3-10 UPr4e -85
ZAG -45 | 6CG7 060 | 6P28 -85 { 12BA7 0-50 | 30P19 085 | 6146B 2:50 | EBFS0 0-40 { ECL82 0-35| EM85 1-00 | PCF801 0-50 125 | UF43 -85
6/30L2 0-90 | 6CH6 0-60 | 6Q7 -50 | 12BE6 0-50 | 30PL1 0-95 | 6360 125 | EBF83 0-40 | ECL8S 0-70 EM87 0-70 | PCF8020-50 | QQ\V'03-20A | U'F8O -35
8AB4 45 | 6CL6 060 | 68A7 -45 [ 12BH7 0-50 | 30PL13 110 [ 6939 2-25  EBF89 0-32 | ECL84 0-55| EN9I -40 | PCF805 0-80 525 | UFRS -40
GAF4A 6CU6 0-80 | 88G7 )-45 | 12BY7 0-88 | 30PLi4 1-25 | 7199 088 | EBL3I 1-50 | ECL8S 0-55| EY5) -40 | PCF806 0-75 3-40 | UF59 -40
6AGS -25 | 6CW4 0-70 | 68K?7 -50 | 12K5 <00 | 85A3 7360 220 I ECS3 -50 | ECL86 0-40| EY80 -758 | PCFB08 0-90 350 | UL4t -85
8AG? -45 | 6CYS 0-50 | 68L7GTO0-456 | 12K7GTO-50 | 35A5 75 | 7586 1-50 | EC86 -60 | ECLL800 EYS8! -40 | PCH2000-70 0-75 | UL84 -48
6AHS 6CY? 075 | 6SN7GT0-45 | 12Q7GT045 | 35B5 7895 1-50 | EC88 -80 220 EY83 -55 | PCL81 0-50 088 | UMAR4 0-30
6AJB 30 | 6D3 0-55 8Q7 50 | 128R7 0-50 | 35C5 60 | A2293 220 | EC90 -35 | EP37A 1-00| EY86 -40 | PCL82 0-35 085 | UYIN 0-50
6AKS 40 | 6 080 | 68R7 50 | 20D1 -60 | 38D5 75 | AZY 0-60 | EC92 -45 | EF40 -50| EY87 -43 | PCL83 0-85 070 | UYL -00
6AKS 6DK6 0-60 T8 20L1 <10 | 35L8GTO-75 | A231 056 | EC8S -60 | EF41 -85 EY88 -43 | PCL84 045 650 | Y41 -48
6AL3 43 | 6DQ6B 0-75 | 6U4GT 0-70 | 20P1 -50 | 35W4 40 | CBL1 090 | ECC35 1-00 | EF42 70| EZ40 -50 | PCL86 0-45 0-40 | UYS82 -50
GALS 6D84 125 | 6USG 75 | 20P4 -10 | 3823 75 | CBL31 1-00 | ECC40 0-70 | EF80 -30| EZ41 -75 188 1-25 040 | UYS8) -40
6AMS 40 | 6EA8 0-85 | 6USA 48 | 20P5 20 | 3524G 40 | CY31 0-50 | ECC8]1 0-40 | EF85 -35| EZ80 -28 | PCL8001-10 0-40 | W29 75
6AMG 87 | 6EH7?7 0-30 | 6V6GT 0-45 | 25C5 -80 | 35Z5GT 0-70 | DAF98 0-50 | ECC82 0-83 | EF86 30| EZ81 -29 | PCL80] 0-98 075 | Y63 -78
6AQS 6EJ7 085 | 6X4 40 | 25L6GT0-50 | 50A5 80 | DF96 0-50 | ECC83 0-33 | EF89 -28| GTIC -00 | PCL805 0-50 | U201  0-50 | ZR03t) 1-85
6AQ6 70 | 6EW6 0-70 | 6X5GT 0-45 | 2624G 35 | 5085 70 | DK92 0-70 | ECC84 0-30 | EF91 -37| GY501 0-70 | PD500 1-30 | U281 0-55
8ARS 55 | 6F1 0-75 | 6X8 65 ! 2526GT 0-78 | 60CS 60 ! DK96 0-60 | ECC85 0-40 | EF92 351 G. -45 | PP86 070 | U282 056
SINCLAIR EQUIPMENT RADIO BARGAINS
1C12 £2-00 U.H.F. TV AER'ALS ]
250 £4-25 SUITABLE FOR COLOUR AND MONO-
CHROME
P25 £3-07 RECEPTION
230 £3-50 ﬁ“ U.H.F nle;i&
S now 131
L with tilting brac-
ket and 4 cle-
AFU £4-50 PZ6 ment_reflector.
stereo 60 £7-80 £6°40 LOFT MOUNTING ARRAYS

Grundig Mariner TR865 £35-00
Grundlg Elite Boy 500

bat/malns £27-00
Grundig Melody Boy 500

bat/mains £27-00
Grundig Melody Boy 1000 €41-00
Grundig Yacht Boy 210 £34.50
Grundlg Satellit 1000 £125-00
Aiwa AR158 6w.b. (inc. air)  £31-00
Koyo KTR 1664 8w.b. £47-50
Koyo KTR1661 8w.b. £40-25
Koyo KTR1770 11w.b. £69-50
ITT/KB Golf Preset £22-50
ITT/KB Touring Int. Marine  £45:00
Toshiba IC70 £16-50
Grundig RF430 £26-50

With each set “Guide
to Broadcasting

FRE Stations" (160 pages)

WILMSLOW
AUDIO, pept. Pw,

10 Swan St.,, Wilmslow,
Cheshire, SK9 1HF
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ON THE

E are running out of frequencies. I know

V‘/ we have certain “Amateur Bands,” but some

of these are on a shared basis, i.e. we can
only use them provided we are not a nuisance to
other non-amateur stations using the band.

Many will remember when 40 metres was 300kHz
wide—it’s now 100kHz wide and intruders still
try to drive us off this remaining r.f. island. The
only real answer to amateur radio survival is
intelligent activity. With a band full of active
enthusiasts, intruders will think twice about taking
on our “QRM”. Those that do would find a few

.hundred amateurs from dozens of different locations

and countries, all suddenly doing tests on that
particular frequency. Whether amateur radio loses
any more of its r.f. spectrum or indeed a complete
amateur band, is entirely up to the people who
practise and enjoy our hobby.

A topical example is 4 metres or 70MHz. This
band is greedily looked at by many people (non-
amateurs) who would like to use the small piece of
4 metres which we still have. Activity on 70MHz is
very low from an amateur’s point of view, and if
activity is not increased, then the authorities may
well award the entire 4 metre band to “other
services”. The argument could well be (and it is
a valid one) that since there is so very little
amateur activity on 4 metres, then you do not
really need that band. So how about some logs for
4 metres?

‘A 4 metre converter is not a difficult thing to
build and would offer a very useful intermediate
step in construction practice between the h.f. bands
and 2 metres. Constructing a converter for 70MHz
is not difficult but needs a little more care than
units constructed for the lower frequencies. One
excellent idea would be to use 70MHz as a local net
band, which would avoid the interference suffered
on 160 metres top band, would keep us clear of
Loran, which plagues 160, and would increase the
level of 4 metre activity dramatically. We have to
start somewhere or we could well lose this band.
So, 4 metre enthusiasts forward. Let’s hear what
you hear.

A letter from Paul Petty (Canterbury) tells of a
useful information service for European stations
which transmits on 80 metres between 2100 and
2200 GMT. There is a controller station which is
changed daily. Monday’s controller is DAILA. On
Wednesdays it is DK8FZ. The purpose of the net
is to assemble and disseminate information on DX
stations, i.e. future skeds.

Top band enthusiasts will be delighted to hear
that G3SZA has been heard on 160 metres in
Australia by a VK3 station. Alas callsigns are still
changing. MP4 stations have been heard using a new
call sign—A4FA. When will we have some callsign
stability? And why change from MP4M to A4FA?

Another strange change is that CT1 stations are
to use the prefix CT4 during the CQWPX contest
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THE AMATEUR BANDS

David Gibson, G3JDG
Frequencies in kiz ® Times in GMT

this month. Why is not made clear. First class licence
holders in Japan now have two-letter suffix calls
and second class licensees will use a JM suffix
followed by three letters.

Old hands will be pleased to hear VR6TC on
again from Pitcairn Island, and DX enthusiasts who
enjoy hearing/working island stations should listen
for VQIHCS who radiates on 15 metres in the
afternoons from Aldabra Island. :

Robert Harpur (Shenfield) tells of two VP8
stations located in South Georgia which can be
heard some evenings between 14:125kHz and
14-130kHz. This page commonly informs of stations
heard by other short wave listeners, and amateurs.
The gear is quoted, i.e. receivers, a.t.u. preselectors
etc., in this way readers can gauge how their own
performance is by direct comparison especially if
the report is from someone using similar equipment.
It has been suggested it would be nice to actually
see some of these stations. Photographs of individual
set ups would be of interest to others. Anyone got
any really good, sharp photographs of the gear
plus themselves. Think of the satisfaction of seeing
your trusty old CR100 smiling back at you from
the pages of PW.

Peter Franklin (Skegness) received a UNR30
receiver for Christmas and is busily spoiling the
brute with a diet of 100ft. end fed. A preliminary
listen on eighty metres brought forth a high level
of G activity. Peter queries the callsign G4GJ heard
testing a transmitter on 3:8MHz one afternoon.
Will the real G4GJ please stand up? ,

Another eighty metre enthusiast is Peter Reed
(Brighton) who is the proud possessor of an FTDX401
receiver which apparently has a Japtick UFP. Sorry
Peter, I know of no ointment which can cure that.
Perhaps you could scrape it off with a bent screw-
driver. Peter’s log for eighty reads; FL8OM,
HS4AGM, ISFLN, JW9QH, MIC, MIll, VEIAIH,
VEIIE, VS6DO, VQI9R, W1AA, WIKET, W2APU,
W2PV, W3WJID, YAlAH, ZL4KE, ZS1MH, ZS3GH,
SXSN, 9G1DY, 9H1C, 9H5D, all on s.s.b.

Stephen Mayer (Poole) has a CR70A receiver fed
with a 90ft. wire. This set up brought in stations from
most European countries. From further afield;
PY2ZAT, W4AG, W5QGZ, all on eighty metres.

Great rejoicing in South Yardley where David
Sharred has found that his blood pressure and
country score have increased in direct proportion
to the arrival of a new CR150/2. This, together with
sharp ears (no, he’s not Mr. Spock) and a 140ft.
end fed raised these on 3:-8MHz; CT2BG, FPSCT,
KI1DQV, VE1ADV, VE3CDP/W9, VE7SV, WICF,
WA4CC, WS5SR, W5SW, WA9PRO, ZL3GS, 4X4UF,
5X5NK, 5X5XM, 9HIC.

Logs, in alphabetical order please, to arrive by
the fifteenth of the month to:
12 Cross Way, Harpenden, Herts.




DX LISTENERS

HE first topic for this month is that of aerial

I wire. In the February column I asked if anyone

knew of a good source for. aerial wire. The
number of replies was very pleasing and 1 must
apologise for not being able to answer them all
personally.

In general, your answers seem to bear out my
opinion that it is becoming more difficult to find
supplies of good quality aerial wire. The wire which
I have always used in the past is that manufactured
by a firm called ’Aerialite’. This wire consists of
seven strands of copper with very strong insulation
which is ideal for the purpose.

Mr. A, E. Halladay informs me that this is still
available from a shop called ‘Al Radio Components’
of 14 The Borough, Canterbury, Kent. The wire is
available in lengths of 25, 50 or 75 feet and is very
reasonably priced at 14p, 2213p and 29p respectively.
A charge of 6p is made for post and packing.

Mr. David Porter writes to say that a firm called
Chas. H. Young Ltd of 170-172 Corporation Street,
Birmingham, B4 6UD sells Stranded 7/-029 and
32/0-2mm Insulated wire in 140 foot lengths for
£1-87. This firm is also a good source for aerial
insulators and dipole centre pieces.

Mr. A. A. Smith of Preston in Lancashire sug-
gested the use of a particular type of G.P.O. Tele-
phone wire. This consists of a single strand of
steel wire which is covered with a film of copper and
then a layer of insulation. It is usually supplied as a
twin cable, similar to lighting flex, but this is
casily split into two separate wires. The advantage
of this wire is the superior strength of the steel
core. No supplier is known but the wire should be
available from Surplus Stores.

A preselector is basically an r.f. amplifier and,
as such, it will improve the performance of almost
any receiver. Many receivers do not have an r.f.
amplifier stage, the first stage being the mixer and
it is with these sets that the most significant im-
provement in performance will be. obtained. If the
receiver has one or more r.f. stages incorporated
the improvement will not be so marked.

The preselector usually provides a gain of 30dB,
which in simple terms is a gain of 32 times, this
gain being very useful in the reception of weak
signals.

It is worth noting that the most common source
of lost efficiency in a receiving system is a mis-
match between components of the system. The
three common components are the aerial, the pre-
selector and the receiver. In the simplest case of
aerial and receiver it is essential to have a good
match between the two. If a preselector is added
there must be a good match between the aerial and
the preselector and also between the preselector
and receiver.
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READERS’ LOGS

The first log comes from Raymond Mowll, who en-
quired about preselectors, his equipment is a Trio
9R59DS and 100 feet of wire. The lack of a pre-
selector did not prevent him from hearing:

5047 Togo, French news and music at 2250.
7120 Kiev, with Mailbag programme at 0045.
7180 BBC, Tebrau, Malaysia relay at 1720.
9655 R. Damascus, Syria, in English at 2040.
11710 RAE, Argentina with music at 2330.
11955 FEBA, Seychelles in English at 1745.
15140 R. Havana, Cuba, commentary at 2100.
15375 R. Nederland, Bonaire, English at 1830.

R. M. Witney of Braintree has been active again

~ with his Skywood CX-203 receiver and 110 foot long-

wire hearing the following stations:

11730 Radio Ceylon at 0140.

11815 Trans World Radio, Bonaire at 0055.

15165 Radio Denmark at 2000.

15448 Radio Nacional de Brazilia in Spanish at 0225.

Peter North of Southport has sent in his first re- .

port ‘to the column using his Heathkit RG-1 receiver
and 24 foot long-wire to hear:
4979 R. Rumbos, Venezuela in Spanish at 0430.
4995 R. Brazil Central in Portuguese at 0030.
5075 R. Sutatenza, Colombia, Spanish at 0130.
9550 RTB, Belgium in English at 0050.
9730 ETLF, Ethiopia in English at 0400.
9745 R. Baghdad, Iraq in English at 1930.
11710 RAE, Argentina in English at 2300.
11720 R. Nacional de Brazilia in English at 2230.
11805 R. Globo, Brazil in Portuguese at 0030.
11860 R. Canada International, English at 2115.
11880 R. Ankara, Turkey in English at 2200.
11930 WIBS, Grenada in English at 2030.
11955 FEBA, Seychelles in English at 1730.
15300 HCJB, Quito, Ecuador in English at 1900.
15345 R. Kuwait in English at 0500.

Reports should arrive by the 15th of the month
and be addressed to me at 59 Windrush, Highworth,
Swindon, Wiltshire, SN6 7DT.

NEXT MONTH

ON THE AIR

Our specialist team will present news, views,
comment and of course YOUR LOGS on the
Broadcast. Bands (Short Wave and Medium
Wave). The Amateur Bands (Short Wave) and

A NEW COLUMN
specially devoted to

VHF COMMUNICATION
for amateurs and broadcast stations.

One big regular monthly feature by Malcolm
Connah, David Gibson and Charles Molloy.




10 TRANSISTORS.9 TUNABLE WAVEBANDS, Mw1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic
Aerlal, can be angled and rotated for peak sbort wave and VHF llstening, Pusb Pull output
using 600mw Transistors. Car Aerial and Tape Record Sockets. 10 Tranaistora plus 3
Dioden. Fine tone moving coil apeaker. Oanged Tuning Condenser with VHF section,
Beparate coil for Alrcraft Band. Volume on/off. Wave Change and tone Control. Attractive
Case in black with silver blocking. Bize 9¥ x 77 x 4~. Easy to follow instructions and
diagrams. Parts price list and easy build plans 30p (FREE witb parts). Earpiece witb plug
and switcbed socket for private listening 80p extra.

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

Total building cost

£8'50

P. P. & Ins. 50p

(Overseas P. & P. £])

ROAMER
EIGHT
Mk I

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW2, LW, 8W1, 8W2,

7 Tunable Wnve-
bands: MWI1, MW2,
LW, BW], B8W32,
BWS and Trawler

SIX

6 Tunable Wave-
bands: MW, LW,
8W1, BW2, 8W3
Trawler,bandplus
an extra Mcdium
waveband for
easler tuning
of Luxembourg
etc. Bensltive fer-
rite rod aerial and
telescopic  aerial

BW3 and Trawler Band. Bulilt in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for 8hort Waves. Push pull output using
600mW transistors. Car aerial and Tape record sockets.
Belectlvity switch. 8 translstors plus 3 dlodes. Fine tone
moving coll speaker. Air apaced ganged tuning con-
denser. Volummefon/ofl, tuning, wave change and tone
controls. Attractive case in rich chestnut shade witb
gold blocking. Size 9 x 7 x 4In. approx. Easy to
follow instructions and diagrams. Parts Price Llst
and Easy Build Plans 25p (FREE witb parts).
Earpiece with plug and switcbed socket for private
listenlng 30p extra.

Total building cost £6.98 P.P. &
(Overseas P. & P. £1) Ins. €5p.

POGCKET
FIVE

3 Tunable Wavebands: S "
MW, LW, Trawler Band
with  extended M.W. -
band for easier tuning

of Luxembourg, etc.

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

tone moving coil speaker. Attractive black and gold
case. Bize 8} x 1} X 3}in. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs £2-29

(Overseas P. & P. 63p)

P.P. &
Ins.23p

Band. Extra Medlun) waveband provides easler tuning
of Radio Luxembourg, etc. Bulilt in ferrite rod aerlal
for MW and LW. Retractable & section 24in. chrome
plated telescopic aerial for B, Bocket for Car Aerial.
Powerful pusb-pull output. 7 transistors and 2 diodes,
fine tone nioving coil speaker. Alr spaced ganged
tuning condenser. Volume/onfoff, tuning and wave
change controls. Attractlve case with carrying handle
Bize ® x 7 x 4In. approx. Easy to follow instructions
and diagrams. Parts price llst and easy build plans
28p (FREE with parts).

Earplece with plug and awitched socket for private

for Sbort Waves.
3in. Speaker. 8
stages—8 transistors and 2 alodes. Aftractive black
case with red grille, dial nnd black knobs with pollsbed
metal inserta. 8ize 8 X 5} x 21in. approx. Easy build
plans &nd parts price list 25p (FREE with parts).

Total building costs £3.98

(Overseas P. & P. £1)

PP &
Ine, 30p

listen!ng 30p extra.
Total building costs £5-98 P.P.&
{Overseas P. & P. £1) Ins. &5p.

TRANSONA
FIVE

5 TRANSISTORS
AND 2 DIODES ¢

A\

$ Tunable Wavebands: MW, LW and Trawler Band.
7 stage—>5 transistors and 2 diodes, ferrite rod aerial.
tuning condenser volume control, flne tone
moving coll apeaker, Attractive case with red speaker
grille. Bize 6} x 4} x 1liin. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs £2-50

(Overseas P. & P. 63p)

P.P. A
Ine. 24p

RADIOS,

CONSTRUCT

Tuning Condenser:

Unit:

NEW! “EDU-KIT”’

FROM EASY STAGE DIAGRAMS.
INCLUDING MASBTER UNIT TO

COMPONENTS INCLUDE:
2 Volume Controls: 2
Bwitches: Fine Tone Moving Cofl Speaker: Terminal
Btrip: Ferritc Rod Aerial: 3 Plugs and Sockets:
DBattery Clips: 4 Tag Boards: Ralanced Armature
10 Transistors: & Diodes:
Capacitors: Tbree §” Knobs. Units once
constructed are detacbable from Master
Unlt, enabling them to be stored for
future use. Ideal for 8cbools, Educatlonal
Authorities and all those interested in
radio conatructlon.
Parts price list and easy build plans £5p
(FREE with parts).

AMPLIFIERS, ETC,,
FIVE

| enclose £

Blider

Reslstors:

SERVICE

All parts including . P.P. & Name
(Overseas P. & 1, £1 Case and Plans £5 50 Tos. 32p | N
ddress
FULL AFTERY) , . v IA
SALES Callers side entrance **Lavells’* Shop
® Open 10-1, 2.30-4.30 Mon.-Fti. 8-12 Sat. 1

ROAMER EIGHT [J
TRANSONA FIVE ]
POCKET FIVE

lParts price list and plans for

L]
|
I
: ROAMER TEN
|
|
|

TRANS
EIGHT

8 TRANSISTORS
and 3 DIODES

¢ Tunable Wave.
bands: MW, LW,

8W1, 8W2, B8WsS

and Trawler Band.

Senaitive ferrite rod aerlal for M.W. and L.W. Tele-
scopic aerlal for Short Waves. 3in. 8praker. 8 Improved
type tranalstors plus 3 diodes. Attractive case in
black witb red grille, dial and black kuobs with polished
metal inserts. 8ize § X 63 x 2}in. approx. Push pull
output. Battery iser swlitch for Jed Lattery
life. Ample power to drive s larger speaker. Parts
price list and easy build plans 26p (FREE witb parts).

Total building costs £4-48 P.P.a&

{Overseas P. & P. &1) Ine. 32p

RADIO EXCHANGE CO

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

. please send items marked.
[J ROAMER SEVEN

TRANS EIGHT

ROAMER SIX

O EDU-KIT

PW52

L————————-————————---
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GOING BACK...
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THE other month we received a letter from one

of our New Zealand readers who informed us

that he is an ardent vintage radio equipment
collector. He told us that he decided one day to
cart all his gear out on to his back lawn (it’s baking
hot over there at this time of the year) and take
some pictures for us to show in the Going Back
column.

The reader, George A. Weston, says that he would
be grateful if anyo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>