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R.S.C.STEREO PACKAGE OFFERS

B S PACKAGE PRICE FOR

T cheearo 2oz
| “. : ILLUSTRATED UNITS
4 U“, s £30-05 i,

Or deposit £6:85 and 9 monthly
payments £4-22 (Total £44-93).
Individual Rec. Retail Prices:

MONARCH

SAVE £31-60 ON SPEAKERS

HIGH FIDELITY UNITS

NG
PACKAGE PRICE FOR G%E;‘{
ILLUSTRATED UNITS
oy £99-95 o7,

Or deporit £215:00 and 12 monthly
pavments £8:00 (Tota! £111-00)

Individual Rec. Retall Prices: SUPER 30" AMP

LINEAR 505 AMP GOLDRING GL72 Transcription Turniable + P.U. £31-39
LINEAR 505 5 + 5 Watt Amplifler .. . 21750 | SEND S.A.E. FOR | GOLDRING (:800 Magnetic Cartridge .. £12-21
GARRARD 2025 Autochanger + KB840A Cartridge £1358 UR DE-LUXE PLINTH with *Roll-over Cover £10-50
Tesk Veneer Plinth with Transparent Plastic Cover.. .. £ 610 FREE COLO Pair R.8.C. MONARCH LOUDBPEAKERS £38-70
Pair A5 LOUDSPEAKERS (Inc 8” x 57 10,000 Gauss) ..  £1180 BROCHURE R.B.C. SUPER 30 Mk 11T AMPLIFIER . 23878

TOTAL 24568 TOTAL £131.66

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 material, Screws, Panels
Tremendous £995 post etc., and Instructive diagrams, Frequency
Value at free Response 25 Hz-2 KHz. Impedance 8-15.

RSC G66 Mkll 6+6 WATT high quality STEREC AMPLIFIER

HIGH FIDELITY LOUDSPEAKER UNITS g

Cabinets latest style Satin Teak veneer. Acoustically lined or filled
Jcoustic damping. Ported where appropriats. Credit terms available.
DORCHESTER (Illustrated) 8ize 16 X 11 X 9in. appr. Range 45-15,000
¢.p.8. Rating 8-10 watts. Fitted High flux 13 X 8in. £9.45
Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p.

MONARCH 8ize 1910 X 9In. approx. Rating 10 watts, Inc. 13X 8in. apeaker with
highly flexible P.V.C. cone surround, long throw voice coll and 10,000 line magnet.
High flux pressure tweeter. Handsome design cabinet. Range 85-20,000 c.p.s. Imp.
8 ohma. Gives smooth realistic sound output.

See ‘package oflers’ for illustration. Carr. 50p

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

HI-Fi SPEAKER ENCLOSURES MODERN DESIGN

Teak veneer finish. Acoustically lined. Bizes 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 £535 LDl ieeie £6 47 &;@“
Py e 15 x 9i
in. Hi-Fi speaker SE12 Form excellent

SE10 For oulslandmg results performance with 12in.

wn]t(h S]0m24 1-151 S'i-Fi speaker and tweeter
s>l<J i-Olr:zeP tdx £6 74 Zgze'x 16 x 104in. £7 87

COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £| I so Carr.
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p
aa illustrated £14-89 or dep. £2-20 and 9 monthly payments £1-70 (Total £17-50).

AUDIOTRINE Hi-FI SPEAKER SYSTEMS /\\c@

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

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BMLl. An all-dry battery eliminator. 8ize 5} X 4} x 2in.
approx. Completely replaces batteries supplying 1-5v and 90v,
to battery radio where A.C. mains 200/250v. 50c/s is available.
COMPLETE KIT ASSEMBLED READY

WITH DIAGRAM £3.25 FOR USE £3.75

£

response and extended frequency range £595 Carr.

ensure surprisingly realistic reproduction. 30p ! L
OR SENIOR 15 WATT INCLUDING £695 Carr. \/@
HF126 15,000 LINE SPEAKER 35p

AUDIOTRINE HIGH FIDELITY SPEAKERS

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

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

200-250v. AC mains operated. Frequency Response 30-20,000 c.p.s.
—2dB. Harmonic Distortion 0-39, at 1,000 c.p.s. Beparate Bass and
Treble “lift and cut’ controls. 3 Input sockets for Mike, Gram. Radic
or Tape. Input selector switch. Output for 3-15 ohm apkrs. Max. senajtivity SmV
Output rating ILH.F.M. Fully enclosed enamelled case, 9}x2}xb6}in. Attractive
brushed silver finish facia plate 10} X 3}in. and matching knobs.

£1.75 %

Complete kit of parts with tull wiring diagrams and instructions.
OR FACTORY BUILT WITH 12 MONTHS’ GUARANTEE £10°95

Exceptional performance at low cost.
HF808T 8- 10W £2:88 HFI20D 12 15W #4-98
HF102D 10° 10W £3-40 HF128 12° 15W 457§
HF120 12- 15W £450 HFI26D 12 15W £6-26

FANE 807T HIGH FIDELITY SPEAKER

A full range 8in. 10-wa® unit for excellent sound quality, in suitable
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.a. Tweeter
cone is fitted to extend high note response. Frequency range 25 Hz to

16 KHz. Gauss 10,000. Impedance 3 or 8-15 (2. 3,85
PLEABE S8TATE IMPEDANCE WHEN ORDERING
MODEL 803T 8” 15w. with parasytic Tweeter. £4.9s

Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-15.

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

Send S.A.E. for leaflet on this range of extraordinarily
efficient units_including the very latest
BASS CRESCENDOQO °‘12°. 100 WATTS
FULL DISCOUNT to Genuine Trade Customers. CARR. FREE.

FULLY GUARANTEED. Impregnated and Interleaved where necessary.
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS ZULLT SUARARTEED, lmpresou: .
MIDGET CLAMPED TYPE 2% X 2§ x 2}in. TOP SHROUDED DROP-THRQ’ TYPE CHARGER TRANSFORMERS 0-9-15v. 1}a. 89p; F. W. (Bridged)
260v., 60mA, 6-3V. 28 .................. 99p | 250-0-250v. 70mA, 6-3v. 2a., 0-5-6 dv. 2a. £1-35 | 2¢a. £1-10; 3a.2125; 5a.8145; 6a.£1-65; 8a.£2.00 | AN 6/i2v. D.C.
250-0-260v., 60mA 6-3v 22 ............ 21-05 | 250-0-250v. 100mA, 6-3v. 3-5a. . R AUTO (8tep UP/step DOWN) TRANSFORMERS | ouiput. Marx. A.C.
250-0-250v, 100mA, 6- . 0-110/120v. 200-230-250v. 8§0-80 watts £1-10, input 18v.
350-0-350v. . 150 watts, £1-90 250 watts £2:75; 500 watts £5:75 1a, 25p. 2a, 35p.
250-0-250 . OUTPUT TRANSFORMERS 3a, §0p. 4a, 65p.
300-0-300v. , 6-3v o . 8tandard Pentode 5.000Q or 7,000 to 3Q) 50p 6a, 80p.
300-0-300v. 130mA, 8- 3v. 4a., ct 6:3v. 1a. Push-Pull 8 watts EL84 to 3 QQor 15 Q 83p SMOOTHING
Buitable for Mullard 510 Amphﬂer ...... £22-80 Push Pull 10 watts 66, ECL86t0 3, 5, 8 or CHOKES
d 350-0-350v. 100mA, 6-3v. 4a., 0-5-6 3v. 3a, £2.20 (o) 2187 | o0 A, 7-10H, 250
y ;. v. 3a. £2- 350-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-60 Push Pull EL84 to 3 or 15 2 10-12 watts.. £1-35 | 0700 000 (00
. 150mA, 6:3v. 4a., 0-5-6-3v. 3a. £2.65 Push-Pull Ultra Linear for Mullard 510, etc. £2:20 | o 2%('] Q 60p:
. 200mA, 8-3v. 4a., c.t., bv. 3a. £4-85 | FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound 80mA, 10H, 350 Q
. 200mA, 6 -3v. 4a., 6 3v. 3a., bv. Types 6:3v. 1-5a. 49p; 6-3v. 2a. 54p; 6-3v. 3a. 768p; 6L6, KT66, etc., for 3or16 Q ........ 2199 50p: 60mA, 10H
AAAAAAAAAAAAAAAAAAAAA £5-10 | 6-3v. 6a. £130; 12v. la. 55p; 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectionally 405'0 5 ’ '
450 0 450v. 250mA, 6-3v. da., c.t., 5v. 3a. £5:50 | 1-5a £1-35:0:9-18v 1}a £1-10; 0-12-25-42v 2a£1-76.. wound EL34, 616, KT66 etc. to 3or 156 Q0 £3-30 P

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

For Magnetic or

Push Button Selector Switching Ceramic Pick-Ups

Mkill SUPER 30 HIGH FIDELITY STEREO AMPLIFIER

‘YORK® HIGH-FIDELITY 3 SPEAKER SYSTEM

% Moderate size only 25 x 14 X 10in.

approx. -l
% Respounse 30-20,000 c.p.s. COMP;TEQIT

Impedance 15 ohms
% Performance comparable with
Carr. 65p

regardless of Price.
Qutput (per chan-
nel) 15 watts RMS
into 88,. Fre-
quency Response
7 Hz to 70 KHz
+ 14 dB. extra.
FACTORY BUILT UNIT INC.
CABINET with 12 months’ guar-
antee. Or Dep. £7 and 9 monthly
payments £3-99 (Total £42-91).

Jack Socket for Headphones
Neon Indicator

Satin Silver Finish Metal Fascia
Solid State Circuitry

Twenty Silicon Transistors

* Four Diodes, Four Rectifiers

Send S.A.E. for full descriptive
leaflet.

(less cabinet).

-
-
-
-
- Carr. 65p.
-

R.S.C. STEREO FM TUNER. Visually matches Super 30 Mk. III at £4495

COMPLETE KIT

Cabinet if req. £5

units costing coasiderably more

Consists of (1) 12in. 15 watt Bass

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) 8 x5in. high flux middle range speaker.

(4) High efficiency tweeter. (5) Appropriate quantity acoustic
damping material. (6) Handsome Teak veneered cabinet.
(7) Cirzuit and full instructions. Terms: Dep. £4-60 and
9 monthly payments £2-47 (Total £26-83).

DEMONSTRATIONS AT ALL BRANCHES

£25

£38:78

www americanradiohistorv com
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@G Ro u P/D Isco u N ITs g:'f:s':lgi%g%z;mgen LIHNDSI:EEO

NES Incorporating twin Garrard SP25

100 WATT 50 WATT (c) MATCHING DYNM:IjIC {k.ﬂ(l} h:r}:’hhlel tll:l?h Sonosonte lot
cos Cartridge: amo

AMPLIFIER SPEAKER to }ﬁad (a(mct)lc Beparate Vol. 3 :;n!rollmlonr .e: oh

o (d) PAIR 50 WATT SPEAKERS turntable. Also MONITORING

FACILITIES, plus Treble and Bass
(B::gll:m(ls{exme covered Controls. Separate input for ‘mike’
F s; with vol. control switch. Black
T lgz,cflpg,}'g’%” Rexine covered Cabinet with ld.

see jllus. on left
@OB))&(D)  carr. £125 Carr. £1-95 £67,] ﬂ
Terms on Amps. Speakers and Head- 8%&3’:,335;&33

phone/Mike. Deposit £15 and 18 o o017 or Dep. £15 and 18

nthi enl 4
qul-OO)Y BEPEFIINES €fF 30D o mthly payments £3-62 (Total £80-16).

FANE [LTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.8. continuons. 2 YEARS' GUARANTEE
High flux ceramic magnets. ALL CARRIAGE FREE,

‘POP’ 100 ‘POP’ 60 | ‘POP’ 50
'e 18”100 Watt 15”7 60 Watt | 12" 50 Watt

HEADPHONES
MICROPHONE

R.S.C. COLUMN SPEAKERS

All types 15 Ohms covered in Rexine and Vynair
TYPE C4100 I8 ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS

|
TYPE C312 30-40 WATTS Fitted two TYPE C412S 50 WATTS sfisg ™ siisa = | 130°% g
exceptionaliy efficient, low feedback howl char- Fitted four 12”7 11,000 line 15 watt £22 95 £ I 2 90 £ I 0'90
acteristic hich flux 13° x 8~ 20 watt £ I 9.95 speakers: Overall size approx. 56 X 14 X 9in . Dep £2 and 9
speakers. Terms: Dep.£3 and 9 Terms: Dep. £4 and 9 monthly pay- £3| Dep: £8 and 9 Dep. £3-30 and 9 monthly pay-
m'thly payments £2-22 (Total £22:98) Carr. 50p. ments £3-37 (Total £34-33) Carr. 75p i nithly payments | montlly paymenta. ments  £1.80
£2.20 (Total £25-80) | £1-30 {Total £15). (Total £12-80)

TYPE C4100 100 WATTS inc. four 127 50 watt speakers for conserva- £65
tive rating. Fxtra heavy construction. Size approx. 53x 16 x 107 Acoustically
filled and pressurised. Terms: Dep. £11 and 12 mthly. prts. £5-18 (Total £73.18). Carr. £1

RS.C. AI0 30 WATT ULTRA LINEAR |FANE SPEAKERS ‘POP’ 2572 12 in. 25 WATT
HI-FI AMPLIFIER Zigiy sencitive ToehPull on¥ | Dual Cone 15 @ (for uses £ﬁ_75 of Dep. £1:25 and 9

FOR BASS GUITAR, ELECT. OBGAN, ETC. PAAJS Iﬁ}lllt?’?){s}é‘g

+3dB 30-20,000 c/s. All high grade components. Valves EF86 | other than Bass Guitar or mthly pavments 75p
o EFgS, ECC83, EL34, ELR4, GZ34. Separate Bass and Treble | Electronic Organ). Carr. free (Total £8-00).

| Controls. Bensitivity 36 millivolts. For High I d miero-
phones, For Clubs, Schools, Theatres, Dance Halls, Outdoor Func-
T uom ete. For Electronic Organ, Guitar, Slrmg Bass, etc. Gram, G UP/UISGU EUUIPMENT PAGKAGE UFFERS

Radio or Tape. Two separate inputs with vol. controls permit sach as --mike” and
Pick-up etc. for mixing purposes, 200-250v. 50 ¢/s A.C. mains. For 3 and 13 ohm £Ig 5 F.A.L. PEASE 50 ME.IIl AMPLIFIER £34.95 PACKAGE PRICE
PR. FANE POP 25/2 25W L/SPEAKERS £13-50 £45 cart.

npeakers Twin-handled perforated cover £1-80. 12 MONTHS’ GUARANTEE. Carr. 65p
TERMS: Devosit £4 and 9 monthiv pavments of £2-10 (Tatal £22-30). Send 8.A.E. for leaflet. Terms: Deposit £8.50 and 9 monthly =
payments of £4.92 (Total £50.78) £48-45

LINEAR T40/60D 50W GROUP/DISCO AMPLIFIER |rav russe so mcm awrurze gaps packacr prics

PR. FANE POP 50 L/SPEAKERS o

W et Terma: Depost £10 dnd 0 monunty 170 £5 T
% Twin jack output socl_(ets for A_zpes_kers = o .. ¥ ¥/ (To ) — R
% Inputsockets for medium or high impedance 3 ? a8 A.L. PHASE 50 ME.III AMPLIFIER £34-85 PACKAGE PRICE

é{elcrox}hocnes or 19‘1’]‘““ P.Us and Crystal or ;:‘nﬁ L})zelggﬂzfgolals ing c‘““:f‘l’l £93.90 £56 carr.

ramic Gram. P.Us i and 9 monthly £1-25
% Frequency response 30-20,000 Haz. payments of £5-88 (Total £62-92) £58-85
Y Ontput overload protection plus double fusing Simulated black LINEAR T40/6 ACKAG
FRONT PANEL (Jack inputs) ) £49'5ﬂ ,C"m" rexine, plastic bonded | PATR L5180 Lie i pLriIER sapsg PACKACE PRICE
Gram, Gram, Microphone/Guitar P.U; plus monltoring metal case. Terms: Deposit £0-85 and 9 monthly £23-90 £69 9 “ 50
CORTROLS Vol (1) (@ () and (4), Bass, Treble, andbawnthy.  ALSO STOCKED payments of £7-67 (Total £78-98) £73-40
Master Vol., Monitor Selection Switch Gram (1) or (2), Ppayments £5-37 LINEAR fA L. PHASE 100 AMPLIFIER 2681.95 PACKAGE PRICE
Mains Switch (Total £55-83) T80/100D £69-75 Tef::‘%‘:g:ﬂf%ﬂ%@ﬂ?gsm atnl $43.60 £99 9 5o
— E y .

payments of £10-73 (Total £112-52) 2105-55

HIGH QUALITY LOUDSPEAKER UNITS g
ALL TWO TONE REXINE AND VYNAIR FINISH ||

FAL PHASE 50 Mk.IIl AMPLIFIER 50 WATT.

Bolld state. 4 Beparately controlled Inputs Plus master vol
control. Ind. Bass and Treble Controls. Protective circuit to
guard against damage from accidental shorts. Output for
Speaker/s 3 to 30 ohma. 8ize 177 x 7" x 74". 200-250v. A.C.

mains. Output 50 watts music rating. L1232 hSOhV:;A'IT Fl]t(md paigofgi2idso £34 50
- watt high flux speakers for conservative
g::t?:;ll‘w”'l‘zofal&m% ;6"" thly pey: £34 9 C.;;; rating. Impedance 8-15 ohms. Carr. £1-50

Or deposit £5-50 and 9 monthly payts. of £3:70. Total £38-80

RSC PHANTOM ‘50° ¢ 20w Amplifier and 12in. 1 ker. For | 112/20 127 20-25 WATT | L13 13” x 8” 10 Watt =
Lead Guitar, mic., Gram, Radio, Tape (Not for use with 13,000 lines £] ] .95 10.000 lines 3 or 15 £5 .25

Bass instruments). Inc. 3 inputs and 2 vol. controls plus Treble Ba.ss and Presense. Out- .
put Jack for additional 150hm Speaker. Attractively finished in black with eilver-fin, | 15 ohms. ohms. Sl?}le imped-
fascia and trimmings. Compact size. Fitted carrying handle. Available early February. | Carr. 50p. ance required. Carr 40p

Carr. £1-50 T D £8-95
£5595 monmen?'}fynf&“:s CREDIT TERMS AVAILABLE ON PURCHASES OVER £8 (Kits Excepted)
(Total 262-86 INTEREST CHARGES REFUNDED ON CREDIT SALES Setled in 3 months

RSGC BASS- REGENT
50 WATT AMPLIFIER §

A powerful high quality all-purpose unit
for lead, rhythm, bass guitar, vocalists,
gram, radlo, tape. Peak Output rating.
Loudspeaker unit either horizontal or

o R.S.C. Branches operate a 5-day week
l NOW FOUR NEW BRANCHES OPEN ALL DAY SATURDAY
—— NonINGHAM Lt MARK'E;EET BRADFORD 10 North Parade (Closed Wed.). Tel 25349
BLACKPOOL (Agent) O & C Electronics

227 Church Street
SUNDERLAND 5 MARKET sQUARE BIRMINGHAM 30/31 Great Western Arcade
Tel. 021-236 1279 (Closed Wed.)

8 LITTLE
STOCKPORT UNDERBANK SS&’S&‘E?BJLZ’:S'J°R?““T%’E Spot (Closeg Wed)

v*ert’Ii‘ca.l mo‘:ntiug. a0 Tt 60 361
'wo extra heav uty 12in.
Loudspeakers. o 00w COVENTRY 7 SHELTON SOUARE E‘I‘)TIL!IE‘I?RO(? 19 Northgate (Closed Wed) Tel 68043

% Four Jack inputs and two Volume

Controls for instant use of up to four 101 Lothian Rd. (Closed Wed.). Tel. 229 8501

New premisesac i1 | § NEWCASTLE | gLaSGOW 328 Argyle St. (Closed Tues.)

plck-ups or *'mikes”. Bass and Treble See Addresses
controls. Tel. 248 4158
Credit Terms: Deposit £15 & 9 Carr. £2 HULL 7 Whitefriargate Tel. 20505
montbly payments of 26-25. 8end B.A.E. LEICESTER 32 High Street (Closed Thurs.). Tel . 56420
(Total £71-25.) for leaflet. LEEDS 5-7 County (Mecca) Arcade, Brigga dt) S
(Closed We el. 28252
Rsc GP30 HI-FI AMPLIFIER LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573
LONDON 2338 Edgware Road, W.2. (Closed Thurs.)
For Guitar, Vocal or i Tel. 723 ta29
% /w Instrumental Group | A oD & EXPORT ENQUIRIES TO — ANCHESTER 60A Oldham Street, (Closeel 233%7)78
M’//,L A 4 input. 2 vol. control Hi-Fi | AUDIO HOUSE, HENCONNER LAKE, LEEDS, 13. | MIDDLESBROUGH 106 Newport Rd. (Closed Wed.)
30 watt unit with Beparate Bass | Tel: Pudsey (09735) 77631, NEWCASTLE UPON TYNE Tel. 47096

and Treble controls, Current | rgRMS ¢.W.0. or C.0.D. No C.0.D. under 21 24 Ne
4 .0, X o te Shopping Centre (Closed Wed.). Tel 21469
Sven.  poeak output  rating | POSTAGE 25p EXTRA UNDEE f2. 30p EXTRA No'r'ﬁﬁésn%’ﬁ;ﬁg,«e&;k(ﬁ Street (Closed Thuray
with handles. Attractive black/ toliging Vr{gxli::ciac‘)b}':onl 3;‘0«;:: OVER})£2 OR'A3] QUG . TEADE SUPPLIED. Tel: 48068
y g P y n ol 8.AE. PLEASE WITH ENQUIRIES. SHEFFIELD 13 Exchange Street (Castle Marke* Blds.)
)

For 200-250v. A.C. mains. For 3 or 15 ohm
. 8 SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. osed Thurs.). Te! l 20716
speakers. Send B.A.E. for leaflet. Terms: £23|50 g;;r l STOCKPORT 8 Little Underbank. Tel: 480.077

- EDUCATION AUTHORITIES & HOSPITALS. Ete. 80-07
zﬁplgsi(t'l‘::al‘os;;gtsg ey Erpedmin Cf MAIL ORDERS MUST NOT BE S8ENT TO SHOPS SUNDERLAND 5 Market Sq. (Closed Wed.) I'el 70573

865
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TOP QUALITY — LOW COST

PR4O

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

All transistor T.R.F. Recerver tunes 550 KHz to 30 MHz (540 to 10 metres)
complete coverage—no  gaps. Medium waves—Trawlers—Ship/Shore
Teleph All Six A Bands 160-10 metres—International Broadcast
from Australia, Far East, Russia, USA etc. using 4 minjature plug in Coils,
Hi-Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to
any external 2/3 ohm speaker. Receives AM/CW/SS

Separate Electrical Bandspread, Calibrated Main Tuning.

A Quality CODAR-KIT with |2 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, 1

T e "T".\
J'r:;;"lT:".";'ﬁj..—“c

(=@ [O/ANER]

oumeseson s (5 D EBAAIRR
GISZM IRE

YALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX
Tel. 090-63-61901

AMATEUR RADIO EQUIPMENT

CR70A

COMMUNICATION RECEIVER

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

BNI15 - 8TZ

GUNTON ELECTRONIC

IGNITION KIT

READY BUILT UNIT

£7'95 .7

GUARANTEED 5 YEARS £9.9 P&P
Patents pending. 12 volt only—state pos. or neg. earil
Capacitive discharge ignition is recognised as being the most efficlent
system and will glve you:

# Continual Peak-Tuned Performance

+ Up to 20% reduced fuel consumption

+# Easler All-weather Starting

+ Increased Acceleration and Top Speed

% Lon Spark Plug Life

4 Increased Battery Life

% Elimination of Contact Breaker Burn

+ Purer Exhaust Gas Emission
Kit Includes absolutely everything for assembly; Case, Cables, Coll Con-
nectors, Sliicon Grease, etc. 8 page IHustrated Instructions cover fitting
of all Types of Tachometers. Call in for a Workshop Demonstration. S.A.E.
all enauinies please or Phone 33652 (many letters from satisfied customers)

ALUMINIUM BOXES

Complete with baseplate and screws

&

&

At direct from manufacturer prices with return of post
service
Type No. L w D Price P4P
™ 51 23 14 25p 16p
8" 4 4 14 25p 15p
i 4 2% 14 25p 13p
10* 5i 1 14 29p 18p
" 4 24 2 25p 13p
12 3 2 1 22p 13p
13 6 4 z 35p 1Bp
14 T 5 24 42p 19p
15 B & a Sp 26p
16 10 7 3 Bip 26D
*THESE SIZES ACCEPT STANDARD VEROBOARD
RANGE

DEPT, PW ELECTROMNICS DESIGN ASSOCIATES

§2 BATH STREET, WALSALL WSI IDE

866

VALVES SAME DAY SERVICE
NEW ! TESTED! GUARANTEED!
SETS 1RS5, 185, 1T4, 384, 3V4, DAF91, DF91, DKSI, DL92, DL%4.

Set of 4 for 21-12, DAF96, DF96, DK96, DL96, 4 tor 21-88.
1R5 -28(30C15 .58 SABC80 .32 PCF808 -88| U801 <75
185 -22|30C17 776 EAF42 .80 PCL82 30| UABC80 -81
1T4 -16|30C18 -58 | EB91 .10 PCL83 65|UAF42 <80
384 -26(30F5 -84 EBC33 .40 PCL84 -33|UBC41 48
av4 -47|30FL1 85| EBC41 .49 PCL85 -38|UBF80 -84
5U4G -31{30FL12 -8¢|EBCS1 -30 PCL88 -37|UBFS§9 -38
6V4G «85(30FL14 .68} EBC90 .22 PCL8S 88| UCC84 - 38
5Y3GT -80(30L1 .29 EBF80 .82 PCL800 -89|UCC85 -38
5Z4G «35(30L15 «70 . EBF83 -89 PCL805 -88|UCF80 -30
6/30L3  -84|30L17 «67|EBF89 .29 PENA4 -77|UCH43 -58
SALS -11|30P4 «65| ECCBL .17 PEN36C 70| UCHS1 -30
6AMSE -18|30P12 -69|ECC82 .20 PFL200 -81|UCL82 -38
6AQ5 -22|30P19 -65| ECC83 .85 PL38 -48| UCL8S -58
6ATS .20130PL1 .60/ ECC85 .34 PL81 481 UF41 58
SAUS «20(30PL13 .89 ECC804 .54 PL81A .47 |UF89 -30
6BAG .20(30PL14 -80|ECF80 .80 PL83 -31 | UL41 53
6BE6 «21!35L6GT .45 ECF82 .28 PL83 -38| UL84 -30
6BJ8 -41(35W4 -95| ECH35 .85 PL84 «30( UMB4 -28
6BW7 -50(35Z4GT .25|ECH42 -89 PL500  .83|UY4l -89
6F14 -85(50CD6G -68) ECH81 .29 PL504 63/ UY8S -25
§F23 -68|807 -49| ECH83 .38 PMB4 -30| VP4B =77
6F25 -83(AC/VP2 .77|ECH84 .85 PX25 85| W77 -43
637G . B349 ~70( ECL80 .80 PY32 -82| 277 -28
6KTG -12| B72¢ 54 |(ECL82 .29 PY33 -52( Trausistors
6K8G .86|CCH35 .67|ECL86 .35 PY81 25 AC107 17
6Q7G -85|CY31 -28| EF39 .88 PY82 25| AC127 .18
68L7GT .30| DAF91 -22|EF4l b7 PY83 26| AD140 .37
6SN7GT -30|DAF96 .86| EF80 238 PY88 -38 | AF115 -20
6VeG -28| DF91 -18| EF85 28 PY800 -31|AF1l6 .20
8V6GT -28| DF96 -86| EF88 -30 PY801 -31|AF117 20
6X4 28| DH77  .20{EF83 .28 R19 .30/ AF125 17
6X5GT .28 DK32 38| EF9L .18 R20 «70{ AF127 17
10P13 58| DK91 28 (EF92 27 U2s 78| 0C26 25
12AT7 -17|DK92 -50| EF98 -65 v2e -85 0C44 12
124U7 .20|DK96 45| EF183 27 U47 78| OC45 12
12AX7 .22|DL35  .40|EF184 .29 U49 -20(0C71 18
19BGARG .75|DL92 .28 %HQO .34 Us2 -8: 8072 -}:

o DL B L33 55 U8 -2 CT5 .

R res ag|EL3t .48 U1 -g8|ocsl .18
EL41 54 Ul93 -81/0C81D -18
25L6GT -19|DY86 24| prgq .3 U251 -61|0C83  .1f
25U4GT -57|DY87 24| EL90 26 58| U301 .38(0C82D .18
30ct 26| DY802 .33 |EL9S .33 | PCF806 56| U329 .66 0C170 28

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01-550 7441,

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

(3p. per. valve extra)
Any parcel insured against damage in transit 3p extrs.

www americanradiohietorv com
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... practical
... vVisual
...exciting!

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

el

BUILD, SEE AND LEARN

ectronics
reall
m Mastered

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.

Write for the free brochure now which explains our system.

o

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

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

CIRCUIT DIAGRAMS
& L =

as used currently in the

electronics. various fields of electronics.
.5 ki i ‘. 4reis :%s “ss. ;_'I i &f Iﬁ :%_: %.-. .‘-.I 'r?:p%%;.'_&_'f:@; g: :‘w W_’;& £ N,. _;& & b __ﬁ_. A ;'.‘3‘ &'-g ‘?-'? =
| 3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to
IOVER amplifiers, oscillators, signal tracer, pho- ;er:g:ic‘;?gf\':t;'s‘g Ielecttrr?gécs by a :?‘odernd.
'.: to electric circuit, computer circuit, basic e ooy iogmalhs fan
;ﬁ“ 40 EXPERIMENTS radio receiver, electronic switch, simple aminimum of theory—no previous knowledge
- { ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- ;i::ge&v': ‘t';'"t asl:oserx_lla:le anzone !otupderli
ments, simple counter, time delay circuit, e Cegancmainiainge
CIRCUITS & S_EE Ho_w servicing p‘r’oceduresA y types of electronic equipment, radio and TV
| THEY WORK, including : receivers, etc.
e g : y e ;ss =§) b '_@f i ‘ﬁt .:‘&l?";:‘ i e e ms"‘ﬁu Heso & .h':@ R b

POST NOW
for
BROCHURE

or write if you prefer not to cut page

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

P.O. Box 156, JERSEY,

NAME
ADDRESS

www americanradiohicetorv com

Special free gift aiso to all our students

we do not employ representatives

BLOCK CAPS
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2 0 @ Guarantee & O
WE GUARANTEE THAT WITHIN 7 OAYS OF PURCHASE ‘
IF ANY ITEM OF GOOOS 1S FOUND TO BE GENUINELY
DEFECTIVE WE WilL REPLACE THE SAID GODDS ‘
WITHOUY QUESTION. AFTER 7 DAYS GOODSE ANE
COVERED BY MANUFACTUREAS 12 MONTHS
GUARANTEE
- N

SARRARD . AMPLIFIERS
SPECIAL Please add 75p P. & P,
OFFER Amstrad 8000 Mk. It £15:50
Amstrad 1C2000 £18-95
Garrard SP25 Mi. Il Amstrad Integra 4000 £22°75
Goldring G800 . Armstrong 521 (teak cased) £44-50
Teak plinth and tinted cover. All Alpha Highgate 212 £23-75
leads supplied. Alpha Highgate FA300 £32-63
Please add £1-28 for P & P. Alpha Highgate FA400 £38-00
Leak Delta 30 £45-85
rL"eak Dalud7(;T2 (55-9§
etrosoun {+]3 £24- 1

TURNTABLES Metrosound ST60 £45-50
se add 75p for P. & P. Pioneer SA600 £57-00
Garrard $P25 Mk. 111 £9-90 Pioneer SA900 £86-45
Garrard AP76 £17-45 Pioneer SA1000 £93-00
Garrard S5L65B £12:90 Rogers R/brook (Chassis) £38-25
Garrard 401 €28-95 Rogers R/brook (Cased) £4) -95

Rogers R/bourne (Chassis) £41-75
R_Oler.s R/bourne (Cased) £48-35

Garrard Zero 100 EAU[O) £37-95
Sinclair PRO602 x Z30/PZ5 £14-70

Garrard Zero 100 (Single) £36-45
BSR MP60 £9-40

, 19 NOW
TV's £11-95

TWO YEARS' GUARANTEE
ALL MODELS

405/625: 19" £25-95
FREE 23 £35-95

CATALOGUE &

COLOUR TV 19" £145
OR 25" £185

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

TV TUBES REBUILT
GUARANTEED 2 YEARS

177 and 15 £5-95; 217 and 23" £6-45
Exchange Bowls carr. 55p

COMPONENTS MUST BE CLEARED
Transistor Radio Cases: 25p
each. Size 94" x 63" x 31”. Post 22p.
Speakers: IS5p. 24” B(]l. Brand

Transistor Gang Condensers:
20p. Miniature AM. Post free.
Modern Gang Condensers: 30p.

new. Post [Sp.

Record Player Cabinets. £3-75p
Designed for the modern auto-
changer. Size 17" x i5 x 7.7
p.p. 55p

Radio: £3-95 8 transistor LW/

AM/FM or AM only 20p. Post 10p.
Press Button VHF Tuner 75p.
Brand new, takes PCFBO6. PCCBY.
Post 25p.
Valve ELLBO 50p

SPECIAL OFFER

Goldring GL72 £21 -80 clair PRO602x Z30/PZ6 £16-70
Goldring GL72/P £27-40 inclair PRO602 x
Goldring GL75 £26-75 Z50/PZ8/Trans €20-90
Goldring GL75/P £33-90 Sinclair AFU (Filter Unit) €4-20
Goldring 101/PC £20-00 Sinclair 605 £17-90
Wharfedale Linton & cart. £26-50 Sinclair 2000 £20-95
Thorens TDI125AB Mk. I Sinclair 3000 £28-10
New product £91-75 Wharfedale Linton £42-95
Thorens TD15¢ Mk. I £26-90 Teleton SAQ307 £23-95
Thorens TDI50A Mk. It £33-75 Rotel RA 310 £30-25
Rotel RA 610 £47-75
TUNERS SPEAKERS
Please add 75p P. & P, Please add £1-25 P. & P. per pair
Amstrad Multiplex 3000 £29-75 Amstrad 138 £13-90
Armstrong 523 £39-50 Wharfedale Denton 2 £27-85
Armstrong 524 £31-45 Wharfedale Linton 2 £35-75
Rogers Ravensbrook FET4 Wharfedale Melton 2 £46-95
(Chassis) £30-70 Wharfedale Dovedale 3 £59-75
Rogers Ravensbrook FET4 Celestion Ditton 120 £39-25
(Cased) £34-90 Celestion Ditton |5 £52-00
Rogers Ravensbourne FET4 Celestion Ditton 25 £83-25
(Chassis) £42°15 Celestion County(new prod.) £35- 50
Rogers Ravensbourne FET4 Goodmans Double Maxim  £47-75
(Cased) £46 95 Goodmans Mezzo 3 £46-75
Sinclair PRO60 (Module) £15-60 Goodmans Magister £76-95
Sinclair Cased Tuner £28 -85
Leak Delca FM (Cased) £53-65
Leak Deita AM{FM (Cased) £62-95
Alpha Highgate FT 150 £38-25 £3|05
TUNER/AMPLIFIERS Plus 35p p. & p.
Please add 75p for P. & P. Finished in teak veneer with tinted
Alpha Highgate 150 £49-95 dust cover fully assembled. For

Garrard  SP25; 2025TC; 3000;
AT60; 2000: 2500; 3500; 5100;
£77-2% 1025; SL65B; Also for BSR

Armstrong 525 (Teak cased) £69-45
Armstrong 526 AM{FM

Leak Delta 7S £120-95 McDonald MP60 and others.

Philips RH702 £82-50 Fer AP76; AP75; SL72B; SL75;
Teleton 2100 £31:00 S5L95B; £4-30 plus 53p P. & P.
Goodmans Qne Ten £98-00 Also finished in walnut to match
Rogers R/brook (Teak) £€81-50 | lapanese equipment—at no extra.

Rogers R/brook (Chassis) £74:75

Alpha FR 3000 New Prod. £74-40 | SARTRIDGES

Nivico 4VR 5414 (Quad) £175-00 Pi add 10p for P. & P.
75 g G850

. £3-15

Goodmans Mod 80 (Teak) £66 ¢ G800 £4-95
g GB0OE £8-

Goldring GB0OO Super E £14-15
All prices correct Shure M3D £3-

at time of press Shure M44E £4-80

5 E. & Ok ond Shure M55E £3-60

A) 1, are subject w0 Shure M75E Type 2 £10-25%

e alterations. Sonotone 9TAHC £)-40

[}
JIOLUUR ‘ I
Deptipw2) 174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
liford, Essex. Tel: 01-550 1086.

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

MA'l ORDER . Order with confidence. Send Postal Order. Cheque
. Money Order. Bank Draft_Giro or Cash bv Registered

Mail. CALLERS: Please note that cheques can only be accepted togetner
with cheque cards {not Barclay Card).

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

868

NW..Frec case, battery. Post 15p.
Precision Tape Motors: £1 95.

Pots.: 25p each. Post 5p. D/SW
500/500 K 2. D/SW 500/100 KQ).
200/250V. Famous German manu- D/SW | meg./100. K. S/SwW
facturer. Post 20p. 500,500 K. S/SW 500/1 meg.

DUKE & CO. (LONDON) LTD.

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

Capable of Drilling Mild Steel
IDEAL FOR PRINTED CIRCUITS

PRECISION DRILLING,
CUTTING, GRINDING

12 volt D.C.;
e300
EXPO DRILLS LTD,,

DEPT. PW1, 62 NEAL STREET, LONDON, W.C.2 |
TRADE DISTRIBUTOR
| . _J

AUTOMATIC EMERGENCY SUPPLY
250y 50Hz—150 watt Inverter. Full kit of parts excluding meter. Clrcult as
appeared in December P.W. Complete kit—£16-95 + 80p P. & P.
OTHER INVERTERS AVAILABLE IN KIT FORM

150 Watt—£13-50 + 60p P. & P. 75 Watt—£7-80 + 60p P. & P.
300 Watt—£17-90 + 85p P. & P. 40 Watt—£5-20 + 40p P. & P.
25 Watt—£2-60 + 20p P, & P.
All above operate from 12v. battery and give 250v.-50Hz. Qutput.
24 volt types are also available, alternative outputs or taps can be supplied.
Transformers andjor Transistors can be supplied separatety.

SPECIAL OFFER
12v. Fluorescent lights, suitable for tents, caravans, houses or secondary
lighting for factorles, hotels, etc. 2 inch—8 watt—£3-40 post pald.
21 inch—13 watt—£4-20 post paid. Large discounts avallable for quantities.
TEXAN AMPLIFIER

Fibre glass P.C. board—£2-00 + 10p P. & P.
Transformer—£4-00 + 30p P. & P.
t ding Teak Cabinet—£24-00 + Postage.

ASTRO ELECTRONICS

8, BARNES ROAD, CHESTERFIELD, DERBYSHIRE

Other

www americanradiohistorv com
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.10 WITH VHF INCLUDING AIRGRAFT

Q ORS.9 TUNABLE WAVEBANDS, Mw1, R ‘# ‘4‘,“@&
1, SW2, SW3, TRAWLER BAND, VHF buildi -y M :
Q' STATIONS ALSO AIRCRAFT BAND ot bullding cost [y o e}
W rial for MW/LW. Retractable, chrome plated 7 section Telescopic ] e
c; rotated for peak short wave and VHF listening. Push Puli output £8 50

ra. Car Aerial and Tape Record Sockets. 10 Transistors plus 3
ng coil speaker. Ganged Tuning Condenser with VHF section,
Band. Volume onjoft. Wave Change and tone Control. Attractive
- blocking. Bize 97 x 7”7 x 4. Easy to follow instructions and

P. P. & Ius. 50p

and easy build plans 30p (FREE with parts), Earpiece with plug (Overseas P. & P. £1)
rivate llstening 80p extra.
) » Rl
G
. <,
S
00
» Lo Yy
P56 : 1
"% Y| ROAMER
&%, ; Y
- SIX
s E v E N 8 Tunable Wave-
bands: MW, LW,
MK lv BW1, 8W2, BW3,
Trawler,bandplus
NITH &n extra Medium
waveband for
JABLE easier tunling

7 Tunable Wave.
bands: MW1, MW2,
LW, 8WIl, BW2,
8W: and Trawler
Banl. Extra Medium waveband provldes easler tuning
of Hadlo Luxembourg, ete. Bullt in ferrite rod aerfal
for MW and LW. Retractable 4 section 24in, chrome
plated telescopic aerial for BW. Socket for Car Aerial.
Pow=rful push-pull output. 7 transistors and 2 diodes,
fine tone moving coil speaker. Alr spaced ganged
tuniag condenser. Volume/onfoft, tuning and wave -
charge controle. Attractlve case with carrying handle Total building costs 3.9 P.P. &
Bize 8 x 7 x 4in. approx. Eaay to follow instructlons (Overseas P. & P, £1) Ins. 30p
and diagrams, Parts price list and easy build plans
25p (FREE with parts).

Earplece with plug and switched socket for private

of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescoplc aerial
for 8hort Waves.
3in. Speaker. 8
stages—6 transistors and 2 alooes Attractive black.
case with red grille, dlal and black knobs with polished
metal jnserts. Bize 9 X 53 x 2iin. approx, Easy build
plans end parts price list 25p (FREE with parts).

NE CONTROL

¢ Tunable Wavebands: MW1, MW2, LW, BWI, 8W2,
8W3 and Trawler Band. Built fn Ferrite Rod Aerial
for MW and LW. Retractable chrome piated Tele-
scopio aerial for 8hort Waves. Push pull output using
800mW transistors. Car aerial and Tape record socketa.
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air apaced ganged tuning con-
denser. Volumejon/foff, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with
gold blocking. 8ize 9 x 7 x 4ln. approx. Easy to
follow instructions and diagrams. Parts Price List
and Easy Build Plans 25p (FREE wlth parts).

Earpiece with plug and switched socket for private
listening 80p extra. listeaing 30p extra. File St

Total building cost BB.Q@ r.r. ¢ cota ppidingcoss £5-98 1.7, TRANS
e e g
TRANSONA EIGHT

FIVE

'NONOWNOOOM’

POCKET
FIVE

3 Tunable Wavebands:
MW, LW, Trawler Band AND 2 DIODES and Trawler Band.

with extended M.W. Bensitive ferrite rod aerial for M.W. and L.W. Tele-
band for easier tuning scopic aerlal for Short Waves. 3in. 8peaker. 8 improved

8 TRANSISTORS
and 3 DIODES

8 Tunable Wave-
bands: MW, LW,
SW1, 8W2, 8W3

of Luxembourg, etc. 3 Tunable Wavebands: MW, LW and Trawler Band. tvpe transistors plus 3 diodes. Attractive case in
7 stages—5 transistors and 2 diodes, 7 stzge—& transistors and 2 diodes, ferrite rod aerial. black with red grilie, dial and black knobs with polished
supersensitive ferrite rod aerial, fine tuning condenser volume control, flne tone metal inserts. 8ize 9 X 5} x 2%in. approx. Push pull
tone moving coil rpeaker. ?Mtracth'e black and gold moving coil apeaker. Attractive case with red speaker ouiput. Battery economiser switch for extended hattery
case. Blze 5§ x 1§ x 3fin. Easy build plans &nd grille. 8ize 6§ X 44 X I1iin. Easy build plans and life. Ample power to drive a larger speaker. Parta
parts price list 10p (FREE with parts). parta price 1ist 10p (FREE with parts). price list and easy build plans 25p (FREE with parts).

Total building costs . P.P. & Total building costs P.P. & Total building costs P.P
(Overseas P. & P. 63p) £2 29 Ine.23p i {(Overseas P. & P. 63p) £2.50 Ins. 24p (Overseas P. & P. £1) £4.48 Ilis, 3‘2&1)

' RADIO EXCHANGE CO

oo

- -

(1 "
NEW! “EDU-KIT
BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
COMPONENTS INCLUD k

E: i

Tuning Condenser: ¢ Yolume Controls: 2 Slider I enclose £ . please send items marked.

O ¥
| 61a HIGH ST., BEDFORD, MK40 15A. Tel. 0234 52367 |
|
Switches: Fine Tone Moving Coil 8peaker: Terminal : ROAMER TEN D ROAMER SEVEN
|
I
I

Battery Clips: 4 Tag Boards: Balanced Armature
Unit:

Strip: Ferrite Rod Aerial: 3 Plugs and Sockets:
ROAMER EIGHT [J TRANS EIGHT

10 Transistors: 4 Diodes: Resistors:
Capacitors: Three {” Knobs. Units once
constructed are /letachable from Master
Unit, enahling them to be stored for

O
O
TRANSONA FIVE[]  ROAMER SIX |
POCKET FIVE [] EDU-KIT O

future use, Ideal for Schools, Educational
Authorities and ail thosé interested in

radio construction.

Parts price list and easy build plans 26p :Parts price list and plans for

I

i

1

i

i

(FREE with parts). I
All parts including £5.50 }’. P.&2 [Name .. |
1

]

|

Case and Plans ne. 32p

e —~
FULL AFTER - |Address

SALES ‘. gnllur:oliidoz;::anco "Lave.lls" Shop '
SERVICE pen 10-1, 2. .30 Mon.-Fri. 9-12 Sat.

(Overseas P. & P. £1)

PW50

Y

869
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EW] PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPART?
AUTHORITIES, ETC.

@ LOW COST ® QUICK DELIVERY @ OVER 2¢ .
@ OTHER RANGES TO ORDER ’:9’
CLEAR PLASTIC PANEL METERS nsEWe Py %
) PANEL® s
Type SW. IOO 100 x 80 mm. Type MR.B5P. 4 in. x 41in. fronts Type MR.38P. | 21/32in. square fronts h/ G ©.
> o A ! Type MR.6S. 3, 1\« G 9,\
- | Al 100mA — 300mA i %
£3- L / 500mA Tasz i | 6500mA .
20 |1 1 amp. .. Wy 750mA -
£3- 5 amp. M o ‘ 1amp... d
A 15 amp. P, e 2 amp. B
- 30 amp e g e 5 amp. B
- 5 amp. D.C. 2340 20V. D.C. i . g
- 300V. A.C. .. 8840 50V. D.C. g
1 amp. D.C. £8-40 | VU Meter .. 2415 150V. D.C. 5004 8
300V. D.C 50—0-50; A -
. 1 nts 15V. A.C 2175 '
Type 50,830 Ez:smmu: IAOmm Fro ] HRERE wo—o—loom 178 ggu: ...... gg&o 233.\‘
] pLOm 8 Meter 1A 20024 2175 | gkt W o
50mA i VU Meter 500LA £1.75 | 30-0-50uA  £2:80 | 30V. A
100mA i 1amp. A.C.* 300- o—.,oom £1-75 A A || L e
500mA 5 amp A.C.o 17 100~u—100u\ £2-50 | 150V. A.
e : 10 amp. A ir T 175 S || B
3 amp. g 20 amp. mA 2185 500—0—500;1\ 22-16 | 500mA A.
10 amp. .... £2-50 30 amp, A G0 2310 | 5maA sigs | 1mA ... £22:16 | 1 amp. AL
...... 5vV.D.C. 22-50 10mA 2185 1—0—1mA 22-15 { 5 amp. A.C
16V. D.C. £2-50 20:"; A 2188 |BmA o 2215 | 10 amp. A.C
26V. D.C. £2:50 Type MR. 52? 2;.,,, square fronts oAl 500V, AC. . 2188 | 10mA . 2215 | 20 amp. A.C.
50V.D.C. .. £2- 10V.D.C. .. £2:20 | To00mA 8 Meter Ima  £1.48g | 30MA £2-18 | 30 amp. A.C.
300V.D.C. 22 20V. D.C 2220 | 150mA VU Meter .. £2:39 100mA £2:18 | 50 amp. A.C.*
15V. A.C. .. 2275 50V. ) 2220 3 500mA £2:15 | VU Meter ..
300V. A.C. .. £2-75 300V. 2820 g
VU Meter .. £3-00 15V. A.C. £2:30 Type MR.45P. 2in. square fronts Type 5-80 80 mm. square fronts
300V. A.C. .. 2280 | 50pA ...... £2.50 A ... £3-50
Type $D.640 63.5mm x 85mm Fronts el 12 o1l oo FRE F0S0s SO AP A%,40 |
50UA ... £2:60 | 500mA £2-35 1amp. A.C.* £2:20 | 100-0-100u4 2205 100-0-1000A £330
50-0“-:.0;‘1\ ggg ;amp ...... :g-gg 200uA  .... £8-05 5002A KA 5308
i BIP.. .. .. . " 500uA ... £1-95 - g
100-0- 1°0AM £2:65 | 10 amp 22-35 20 amp. A.C. * £2:20 | 500-0-500;:A 2185 | 300V, AC. .. £2-00 B OVATIOH :i.‘?.:
2004A ... 2255 | 5V. D.C £2-85 30 amp. A.C.*2220 | ImA ...... 81-85 | B Meter ImA £2 05 50V. D.C. 2285 | 5 amv 5285
S00pA . 22:35 | 20V. D.C £2-35 VU Meter 50 | 300v. D.C. ~ £5.85 | SOV
TmA . 2235 | 50V. D.C 2235 1 amp. A.C u-ss RUNRINE g || Sihes C. .. £288
SmA . £2:85 | 300V. D g::g Type MR.65P. 3iin. x 3iin, fronts 5 amp. A.C. * #1485 |1 2mP- D¢ eter .. £3-70
10mA . 22:35 | 15V. A.C 40 | 504 ... 70 | 10V. D.C. 2240 10 amp. A.C. * 21-85
50mA . 2285 | 300V, AC.. 2240 | 50-0-50.A  £3-00 | 20V. D.C 2240 20 amp. A.C. * £1-85 “SEW'" EDUCATIONAL
100mA - 22-35 | VU Meter £2:70 | 100uA  .... 23-00 | 50V. D.C 22-40 30 amp. A.C. * 21 METERS
100-0-100A £2-90 | 150V. D.C :g-:o o ED.107. Si
200uA  .... £2:90 | 300V.D.C -40 ype .107. Size
Type $D.460 46mm x 59.5mm Fronts |, 4 7" go.85 | 16v. AC. .. 22:5b overall 100mm x
:g g élmg a0 500~ 0—5qu £2-40 50V‘.7A < :g-gg 90mm x 108mm
R am| Bh Q- 150V. A.C -
. £2.85 | 10 amp. .... 300V, A.C Q2-65 A new range of high
£2-85 | 53V.D.C quality moving cofl
i .D.C. 500V. A.C. instruments ideal
. 22:85 | 10V. D.C. 8 Meter ImA  £2-60 for hool i
£2-20 | 20V. D.C. VU Meter .. £3:70 ments and exl);:ehr"-
£2-15 | s0v. D.C. 50mA A.C. * 22-40
2915 . bench  applicationa.
18 300V. D.C. .C. .9240 37 mirror scale. The
© g318 | 1BV AC C. ‘52 40 meter t is easily to
: 2015 | 300V. AC. .. . * £2-40 demonstrate Internal working. Avallable
. 2215 | VU Meter .. YSEW' EDGWISE METERS | in the following ranges:
Type PE.70. lej/nin. x 1 15/32in. x 283- g'; “86
g in. deep plith oo
30 amp. A.C. * £2-40 , 300V.de. .. !l 86
*MOVING IRON— A £3-40 | 500pA £3-05
ALL OTHERS MOVING COIL 604;1 PORS R0 | Ima o 2270 Poomaa
Send for illustrated brochure on SEW 100 0- loo;m £3-20 | 300V. AC... £270 g%%’v%‘cd'c':g:{g
Please add postage Panel Meters—di for 00uA ... £3-20 | VU Meter 2375 -
240° Wide Anzle ImA Meters I #:;T;:ANSISTOR
MW 1-8 60min square 23974
MW 1-8 80mum square  £4-87} Tests PNP or NPN tran-
High quality ceramic conatruction. Windings embedded in vitreoun g P. & P. extra sistors.  Audio indijcation.
enamel. Heavy duty brush wiper. Contipuous rating. Wide range 4 ‘ N Operates on two 1-5v bat-
ex-stock. Bingle hofe fixing, 1in. dia. shafts. Bulk quantities available b teries. Compiete with all
£5 WATT. 10/25/50/100/250/500/1000/2500 or 6000 ohms, 80p, P. & P. Tip. i};mzu;tiggs. ete. 24-50.
5 . 20 p.

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms. £1-16 P. & P. 7}p.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms. £1-85 P. & P. T4p.

““YAMABISHI”” VARIABLE VOLTAGE TRANSFORMERS

Excellent quslity - Low price -

8-260 General Purpose Bench Mounting

1 Amp £7-00
2:6 Amp 48-05
5 Amp 211-76
8 Amp 21580

0 Amp 22250
12 Amp £23-60
20 Amp  £49-00
25 Amp  £58-00
40 Amp  £82-50

Immediate delivery
§-260B Panel Mounting

1 Amp £7-00
2-5 Amp £3-05
Please add postage

ALL MODELS
INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0260

VOLTS
Special discounts for quantity

AUTO TRANSFORMERS
0/115/250V. Step up or step down. Fully

MCA.220 AUTOMATIC

shrouded. VOLTAGE
80 z ‘g'lg 11: & ; 18p STABILISER
160 B . & P
o f.s-Zo P &P .}gg Input 88 125 VAC or
500 W 2525 Y. & P. 33p 176 250VAC. Output 120V
1000 W 2780 P & P.38p AC. or 240 VAC. 200 VA
1500 W £10-20 P. & P. 43p rating. £11-97, carr. 50p.
2260 W £17-85 P. & P.50p
5000 W £3500 P. & P.£1
BH.
230 VOLT AC. e g
50 CYCLES SET AND BOOM
RELAYS MICROPHONE
Moving Coil. Ideal for
Brand new. S sets of | language teaching, com-
h at Headphone
5 amp rating. 80p each. | imp. 16 ohms. Micro-
P. & P. 10p (100 lots £40) phone imp. 200 ohtux.

Quantities available.

2462, P. & P. 15p.

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V DC up
to 1 mmnp. Dual scale meter to monitor
—as -a w= " _voltage and current
Input 220/240V AC.
Bize 185 x 85 x
106nun1. £8-97
P. & P. 26p.

PS. 200 REGULATED P.S.U.

i RBolid state. Variable output
~—] 5-20 voit D.C. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/240 V.
A.C. Size 7§~ x 537 x 3}”.
£1497, P. & P. 25p.

PS.1000B REGULATED
. POWER SUPPLY
Solid state. Qutput 6, 9
=*=or 12 voit DC up to 3
P amps. Meter to monitor
NS @ || current. Input 220/240v
OF —wr" AC.Bized” x 33" x 6}".
£11-97. P. & P. 25p.

230V/240V SMITHS SYNCHRONOUS

GEARED MOTORS =
Buiit in gearbox. All brand
new and boxed. 30 RPH
Cw; 2 RPH CW; 20 RPH
CW; 2 RPH ACW: 30
RRH CW; %

50p each Post 12p.

wwWwW americanradiohistorv com

LB3 TRANSISTOR TESTER
Tests ICO and B,
PNP | NPN. Operates
from 9v battery. Com
nlete  with all in
structions, etc. £3-95.
P. & P. 20p.

HOMER INTERCOMS

Ideal for home.
office, stores, fac-
tories, etc. Bupplied
complete with bat-
teries, cable and
\ free instructions.

2 Station, $8- D . Suﬁon £25- 86. P. & P. 16p.
4 Btation £6-62, & P. 17p.

SEND SAE FOR LIST OF
SEMI CONDUCTORS & VALVES

G. W. SMITH
& CO. (RADIO) LTD.

Also see next three pages
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1560 POCKET
MULTIMETER
High-precision at low-cost.
Ranges: D.C. 168V, 150V,
1,000V (10,000 opv). A.C.
15V, 150V, 100V (1,000
opv). D.C. Current 150mA.
Resistance 100k  ohms.
£1-85. Post 15p.

MODEL 1092
TESTMETER

8,000 O.P.V.
0/3/15/150/300/1200  \'.
D.C. 0/6/30/300/600 V.
A.C. 0/3002£A/300 MA
0/10K /1 meg Q

Dectbels —10 tn 4 16dh
2875 each +15p P. & P.

HIOKI MODEL 720X
20,000 O.P.V.

Overload protection

s 5/25/100/600/1000 VDC.
10/50/250/1000 V AC.
50uA/260mA. 20K/2
ohm. —5 to +62dlb.
£24-97. P. & P. 15p.

fe=ond

neg

L&

RIOKI MODEL 730X
30,000 O.P.V. Overload
protection. 6/30/60/300/
600/1200 VDC. 12/60{120/
£00/1200 VAC. 60/uA/30
mA/300 mA. 2K/200K /2
megohm. —10 to +63lb.
£28-50. P. & P. 15p.

MULTIMETERS /2 EVERY purpose

ROUND SCALE TYOPEELPENCIL TESTER
Complet.el); ﬁorhble simple
to use pocket sized tester.

44

. Ranges 0/3/30/300V AC
- and DC at 2,000 o.p.v,
(@ Resistance 0-20K ohms.
M ONLY £1-97 P. & P. 13p.
L1601
MULTIMETER

New style 20,000
o.p.v. pocket multi-
meter. 5/:5/50/250/ |—-—
500 | 2 D.C

10 / 50 / 100 i 500 { 1000\
A.C. B0uA |/ "50mA 6K / 6
meg ohms. 0 to + 22 dB.
£3-57. Post "Op

MODEL TH-12

20,000 o.p.v. Overload pro-
tectlon. Blide switch selector
0 /257251060250 /
1000V, D.C. 0 /10 { 50 / 260
1000V, A.C. 0 [ BOuA / 26 |
250mA. D.C. 0/ 3K [ 30K |
300K /3 meg — 20 to + 50IB
£4-87, Post 156p.

MODEL TE-300

30,000 O.P.V. Mirror scale.
overload protection ¢/-6/3/15/80/
300/1,200V. D.C. 0/6;30/120/600/ |
1,200V, AC.  0j30uA/6mAl §
60inA/300m A /600mA, O/8K{
80K /800K /8 meg. onm —20 to
+ A3 db. £5-97. P. & P. 15p.

MODEL PL436
20k QfVolt D.C. 8k Q/

MODEL TE-12
20,000 O.P.V. 0/0-6/6/30{120/

600/1,200/3,000/6,000v. D.C.
0/6/30/120/600/1,200v. A.L.
0/60LAJ6/60/600mA. 06K/

600K /6Meg. (80 Meg. (1 50pF-
0-2mPil. 85974, P. & P.17}p.

MODEL TE-200

20,000 O.P.V. Mirror suale.

averload protection. 0/5/25/125/

1,000V D.C.  0/10/50/250/

1,000V, A.C. 0/50 pAf250 mA.

0[60!{/6 meg (1. —20 to +682db.
43-85. P. & P. 16p.

MODEL 500

30,000 O.P.V. with over-
Ioad protection mirror scafe
0/-5/2-5/10{25{100/250/500/
1,000v. D.C. 0/2-5/10/25/
1;)0/250/500/1 ooov AL
0/50,

/——_._1.-

Volt AC. Mirror scale.
6/3/12/30/120/600 v
D.C. 3/30/120/600 V
A.C. 50/600uA/80/600
mA. 10/100K/1 Meg/10
Meg (1 — 20 to + 46db.
26-97}. P. & P. 12}p.

/—\.

TMK MODEL TW-50K

48 ranges, mirror scale,
50K/Vol. D.C. 5K/Volt A.C.
D.C.: Volts -125, -25, 1-25,
2.5, & 10, 25, 50, 125, 250,
500, 1000V, A.C. Volta: 15,
3, 5, 10, 25, 50, 125, 260, 500,
1000v. D.C. Current: 26,
50uA, 2-6, 5, 25, 50, 250,
500mA, 5, 10 amp. Resistance:
10K, 100K, 1 MEG, 10 MEG
Q. Decibels: —20 to 4 81-5db
28-50. P. & P. 17}p.

MODEL
K228A
Taut ban

Al5 12
amp. D.C. O/GOIKIG Meg./
60 Meg 2

£8'37L Post paid.

MIOKI MODEL 750X l__"i

50,000 o.p.v. 43 ranges 0-0-3

to 1,200v D.C. 0-3 to 1,200v

A.C. 0~301A/300mA, 0-3K/30

meg chms. - 10 to + 17dB.
97. Post 20p.

HT!100B4 MULTI-METER

Features A.C. current ranges.
100,000 o.p.v. Mirror Scale,
Overload protection. =
0/ 6/2 5/10/60/250{600{1000 V

012 5/10/50/260/1000 V. A .C.

0/10/25()“A/2 B/25[250 MA/[
0 Amp. D.

10 Amp A C Of20K [200K }

2 MEG/20 ME 20 + 62db.

21280, P. & P. 25p,
370 WTR MULTI-METER

Features A.C. current rangex.
20,000 o.p.v. 0f5/2:5/10/50/
260/600 1000 V. 1.C.
0/2-5{10{60/250/500{1000V AC
l;_{ﬂé)uA/l/l()/lO()mA/l/lO Amp

0/160mA/1/10 Amp AC
OIGE%/GOKISOOKM MEG/| &0

—20 462db.
A15. P. & P. 26p.

RUSSIAN 22 RANGE HULTIMETER
Model U437 10,000

A first class \erulllc m— n
strument hanufactured in
.8.8,R. to the highest
atandands. Ranges:
50/260/600/1000v D.C.
10/50/260/500/1000+ A.C.
DC  Current 100wA/1{10/
100mAfTA. Resistance
300  ohms/3/30/300K /3m Q.
Complete  with  batteries.
test leads, Instructions nnd
aturdy steel carrying

OUR PRICE £597. P. & P 25p

/K] o
Overload
protection.
Polarity
reversing
aw ltch

30,000 o IR

500 / 1000 / "EOOV . 0/15/50/1580 /
500 / 1000V. A.C. / S50uA [ 6 /580 150/
500mA / 5A D.C, 0 / 3K [ 300K [ 3 meg.

£8-95. Post 20p.

HIOKO MODEL 700X
100,000 O.P.V. Overload
protection. Mirror scale,
-31-6/1-2/1-5/3/6/12/30/60/
1:20/300/600/1200V BC
} J/é[ﬁ(lz/‘iOI(‘O/laO/BOO/ﬂOO/
a0
15/‘10;1,\/')/5/30/!»0/150/‘!00n| A
AMP. DC. 2K /200K /2
Mng/ ’0 Mcn ohm —20 to
+63dB. £13-50. P. & P. 20p.

MODEL C-7080 EN
Giant 67 mirror

20,000 o.p.v. 0/ 28 /] 1/
25/ 10 / 50 { 260 [ 1000 |

scale,

50 | ’50 / "1000 !
A0 50uA [1/10/100/,
500mA | 10 amp. D.C.

213 95. Post 35p.
U4312 MULTIMETER

Extremely utunly inntruuwnt for general

electrieal use. 887

0f-3/1:5[7- .1120/60/1.)0/‘{00/

600/900 VDC and 75mV.

0/-8/1- 5/7 5/'40/60/150/300

800/900 V.

0/300uAll 5[8/15[60/150

600MA/1-5/6 AMP. D.C

011 5/8[15/60/150[60(IMAI
1-5/6 AMP.

0/200 n/%/sor( Q.

Accuracy DC 1%. AC1:5%.

Knife edge pointer, mirror scale. Complete

with sturdy metal carrying case, leadls and

instructions. £8-50 pius P. & P. 25p.

FTC-401 TRANSISTOR TESTER

Full capabilities for measuring =

A, B and ICO. NPN or PNP. || T\ }
Equally adaptable for check-

ing diodes. Bupplied complete ]
with instructions, battery and
leads.

£7-50. Post 20p.

S =
°n

_oe

Model $S-100TR MULTIMETER
TRANSISTOR TESTER

100,000 o.p.v. mirror
overload protection. 0f-12/
-6/3/12/30/120/600 V DC.
0/6/30/120/600. V AC. 0/12/
B800uA/ 12/300mAf12 AMP
DC. 0/10 K/1 MEG/100MEG.
—20 to +50db. 0-01—-2 MFD.
Transistor tester measurex
Alpha, beta and Ico. Completr
with batteries, Instructions
and leade. £13-50. P/P 25p.

scalef

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER

Checks true A.C.
beta in / out. Checka
Icbo. Checks diodes
Checks

LO 2 - 50. tcbo D-5000uA.
operation
£17:50. Post 25p.

RF SIGNAL GENERATOR

Accurate wile range atg-
nal generator covering
120 Kefs 500 Mefs on
8 bands. Directly cali-
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-

TE-200

tion. 220/240V. A.C.
Brand new with instruc-
tions £16. Carr. 37}p.

Size 146 x 215 x 170 mum.

MODEL L-55 FET
YV.O.M.

Input Impedance 10 meg
ohms. 0 /3/1:2/6/30/
120 / 600V. D.C. 0/ 3 |
12/ 60/ 120/ 600V, A.C.
0/ 120uA { 120mA D.C.
0/ 1K [ 100K | 10 meg
1100 meg ohmns

£15-97. Post 15p.

CI-5 PULSE
OSCILLOSCOPE

For display of pulsed
and periodic waveforiis
in__electronlc circuits.
. AMP. Band-
width 10MHz. Sensi-
tivity at 100K iz VRMS/
mm. -1-25; HOR, AMP. Bandwidth 600KHz
Sensitivity at 100KHz, V RM8/mmn, -3-25;
Preset triggered aweep 1-3,000usec.; free
running 20-200,000Hz in nMe ranges.
Calibrator pips. 220 x 360 x 430mm.
116-230V. AC operation.

£39-00. Carr. paid.

TO-3 PORTABLE OSCILLOSCOPE

3in. tube, Y amp, Bensitivity
0-1v  p-p/CM. Bandwidth
1-5 cps~1'56 MHz, Input imp.
2 meg Q 25pF X amp.
sensitivity  0-9v.  p-p/CM.
Bandwidth  1-5eps-800kHz.
Input imp. 2 meg  20pF.
Time base, 5 ranges 10 cps
300 kHz. Synchronization.
Internalfexternal. INluninated
140 x 215 x 330 mm. Weight 15}ib.

Reale
220/240V. A.C. Supplied brand new with
handbook. £40-00. Carr. 50p.

RUSSIAN ClI-16 DOUBLE |
BEAM OSCILLOSCOPE

8 mc/fs Pass Band, Separate
and Y2 amplifiers.
Rectangular Sin, x 4in.
C.R,T. Calibrated trig-
gered sweep from -2 ufsec.
to 100 milli-sec, per cm.
Free running time base 50 cfu-1 mefs. Built-
in time base callbrator and amplitude
calibrator. Supplied complete with all
accessoriea and instruction manual
£87, Carr. Paid.

www americanradiohistorv com

'S rn.nges 400kH7—30an .
An inexpensive instru-
ment for the handyman.
Operates on 9v battery.
Wide easy to read scale.
800kHz modulation.

5% x 5% x 3fin.
Complete with instruc.
tions and leads. £7-87. Post 26p .

TRANSISTORISED L.C.R. A.C.

MEASURING BRIDGE

new  portable
bndge offering ex-
cellent range ami
accuracy at low
cost. Ranges: R.
10 meg
*1%
. H - 111
HENRYS 6 Ranges 2= 9% C.10pF +1110m¥Fd
6 Ranges + 2%. TURNS RATIO1 : 1/1000-
1 :1/100. 8 Ranges + 1%. Bridge voltage at
1,000 cps. Operated from 9 volts, 100uA.
Meter indicatlon. Attractive 2 tone metal
cane. Bize 7% x 5 x 2In. £20. P. & P. 20p.

MODEL TE.I5

GRID DIP METER
Transistorised. Operates as
Grid Dip, Oscillator, Absorp- ..
tion Wave Meter and Oscil- 3
lating Detector. Frequency
range 440Kc/s-280Mcfs In
6 coils. 500uA Meter. 9V
battery operation. 8ize 180 x
80 X 40mun.

£12-50. Post 20p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Sine 18 ¥ 200.000 Hz: 8quare 18 x 50,000 Hz
Qutput max.

+ 10 dB.

(10 K ohnis)
Operation  in-
ternal batteries
Attractive 2-
tone case 73" »
57 x 27,

Price  £17-50.
Carr. 17}p.

MODEL MG-100

SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220,000Hz
Sine Wave 19~100,000
Hz BSquare Wave.
Qutput 8ine or Square
wave 10v. P. to P.

Size 180 x 90 x 90mm.
Operation  220/240v. A.L.
£17-50. Post 37p.
MODEL AT201
DECADE
ATTENUATOR
Frequency range 0-
200K Hz. Attenuator

0-111db, 0-1db step.
Impedance 600 ohms.
Max. input power

30dbin, Bize 180 X 90 x 35mm.
Post 37p.

TE-65 VALVE VOLTHE"ER
28 ranges. D.C.
l 6—1 500v.
1-5-1,500v.

volts
AC.  volts
Resistance up
to 1,000 megohms. 200/
240v. A.C. operation
Complete with probe and
instructions,

& P. 30p.

£17:50. P,
Additional probes avail-
able: R.F. £212}; H.V,

£2-50.

MODEL U4J|I SUB-STANDARD MULTI-
- RANGE VOLT AMMETER
Benasitivity 330 ohms/Volt
AC and DC. Accuracy
5% D.C. 1% AC. 8cale
length 165nun, 0/300/730uA/f
16/3 175/15/3()[76/
150 300 / 750mA /15 | 3
7T5AMPDCO0/3/75/18
830 [ 75 l.’)(}ISOO

75 F15 / 30 [ 75 | 150 { 300 | 750V DC
0/760mV [ 1:6 /3/7-5/15/30/75/ 180/ 300
J750V AC. Automatic cut out. Supplied come
plete with test leads, manual and test certifi
cates, £48-00, Poat 30p.

G. W. SMITH
& CO (RADIO) LTD.

Also see opposite page
and next two pages

871
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UNR-30
RECEIVER

4 Bands covering
850Kc/s— 30Mcs.

B.F.0. Built-in
8peaker 220/240v

UR-IA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550Kc/s-30Mcfs. FET
8 Meter. Variable BFO for 888, Bullt-in
Bpeaker, Bandspread, Senaitlvity Control.
220/240v. A.C. or 12v. D.C. 123" x 43" x 77
Brand new with instructions. £85. Carr. 37}p.

SKYWOOD €X203 COMMUNICATION
RECEIVER

DOGOCOO,

SBolid rtate. Coverage on 5 bands 200-420
KHz and ‘55 to 30 MHz. Illuminated slide
rule dial. Bandspread. Aerlal tuning BFO,
AVC, ANL, *8’' meter. AM/CW/S88B. Inte-
grated speaker and phone socket. Operation
220/240v AC or 12v DC. 8ize 325 x 266 x 160
inm. Complete with instructions and circuit.
£28-50. Carr. 50p.

LAFAYETTE HA-600 SOLID STATE
RECEIVER

,’ General  coverage

150-400Kcfs. 560

Kefs-30Mc/a. FET

front end. 2 mech.

[ N filters, product

M detector, variable

B.F.0., nolse limi-

ter. 8. Meter, Bandspread, RF Gain. 15” %

93”7 x 8}”. 18 Ibs. 220/240v. A.C. or 12v. D.C,

Brand new with instructions. £50, Carr. 50p

TRIO 9RS90S
COMMUNI-
CATION
RECEIVER

4 band cover-
ing 580Kc¢/s. to
30 Mcfs. con-
tinuous  and |
electrical bandspread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. 88B-CW.
ANL. Variable BFO. 8 meter. Sep. band-
spread dial. IF frequency 455 Kcfe. audio
output 1:5w. Variable RF and AF gain
controls 115/250v. A.C. Size: 77 x 13* x 10~
with instruction manual. £48-50. Carr. Paid.

EMI LOUDSPEAKERS

Model 350. 13”7 x 8” with
single tweeter/crossover. 20—
20,000 Hz. 15 watt RMS.
Available 8 or 156 ohms. £7-26
each P. & P. 37p.

Model 450. 13” x 8” with twin
tweeter/crossover. 55-13,000
Hz. 8 watt RM8. Available 8
or 15 ohms. £3:62 each.
P. & P. 25p.

HONEYWELL
DIGITAL
VOLTMETER
V1.100

Profect 60

Package
offers.

2 x 230 amplifier, stereo 60 pre-amp, P25

power supply. £15-85 Carr. 37jp. Or with

P26 power supply 818-00 Carr. 37§p. 2% z50

amplifier, stereo 60 pre-amp, PZ8 power

supply. £20-25. Carr. 37}p.

Transformer for PZ8. £2-97} extra.

Add to any of the above £4-45 for actlve
filter unit and £$18-00 for pair of Q16 speakers.
All other 8inclair products in stock.

2000 Amp £21-98 Carr. 374p.; 3000 Amp
£28-50 Carr. 37}p.; Neoteric Amp £43-95.
Carr. 37}p IC]2 £1-80 p. & p. 10p.
NEW PROJECT 605 — £20:97, Carr. 37p.

SPECIAL OFFER!
GOODMANS AXIOM 301

Hi Fi 12° 20 watt twin cong
tull range speaker. 30-16,000
Hz. 16,500 gauss. 8 ohmj
impedance. Brand new and§
boxed. %
(List price £21.72) OUR
PRICE £12-50 each. Carr. 50p.

EA.41 REVERBERATION AMPLIFIER

Self contained, transiator-

ired, battery operated.
Bimply plug In  micro-
phone, gultar, etc., and

output into your amplifier.
Volume control, depth of
reverberation control. Beautiful

SPECIAL OFFER!
STEREQ SPEAKERS

Matched pair of stereo
bookshelf speakers.
Deluxe teak veneered
finish. Size 14} x 9° x
8 ohms. 8 watt
. 18 watt peak.
Complete with DIN lead.
21285 pr. Carr. 50p.

HA-10 STEREQ
HEADPHONE
AMPLIFIER

1 —
L
All  silicon trans-
istor amplifier oper-
ates from magnetic,
ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9v
hattery. Inputs 5MU/100MU. Qutput 50MW.
£597.P. & P. 15p.

|

SPECIAL PURCHASE !
NEAT G30] STATIC
BALANCE PICK-UP ARMS

| /Mﬂaﬁx-ﬁ

Identical specification to NEAT G30
arm but with two-tone chrome and
black finish. Complete with head
shell, pick up rest and plug in phono

walnut |
cabinet. 71 x 3 x 4}in. £5:97. P. & P. 15p.

SUPER MONEY SAVING OFFERS—
BUY NOW WHILE STOCKS LAST!
BRAND NEW AND FULLY GUARANTEED

memves the performance of cassette and
recorders. Red tape
hiss by 3dB at 600Hz, 6dB at 1200Hz and

{ 10dB for all frequencies above 3000Hz.

Controls for input levels and nolse reduction
on record and replay. 2 meters for Dolby
level. Oft tape monitoring. Frequency
response: 2013z to 15kHz + 14B 1%kHz
—35dB. 8ize 1517 x 9”7 x 31”. AC 200/250V.

OUR_ £32:50 Carr. 50p.

PRICE

102} STEREOQ
LISTENING
STATION
For balancing and
gain selection of
loudspeakers with
additional facllity
forstereo headphone
switching. 2 gain
controls, speaker on-off slide switch, stereo
headphone sockets. 6”7 x 4”7 x 2i”. 2225,
P. & P. 15p.

MP7 MIXER PREAMPLIFIER

5 microphone in-
puts each with
individual gain
controls enabling
complete mlxmg
facilities. Battery operated. ¢}” x 5”7
Inputs Mics: 3x 3mV 50K : 2 x 3mV 600 ohm
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Qutput 250mV 100K.

£887. P. & P. 20p.

TE-IOJS STEREO
HEADPHONE!

Low cost hlgh perform-
ance stereo headphones.
Foam rubber ear cups
Adjustable head-band.
8 ohm impedance 25—
18,000 Hz. With lead and
stereo jack plug. ONLY
£1-974. P. & P. 12}p.

NEW GARRARD
MODULES

1721 Tape Rec. £273-95
X5000 Tape Rec. 299-95
GX365 Tape Rec. 2327-00
4000D Tape Deck £261-50 N
4000D8 Tape Deck 273-88 GXC40 Cassette Rec. 82
X200D Tape Deck 20995 GXC40D Cassette Deck -
GX220D Tape Deck 216498 GXC40T Cassette/Receiver -
| GX280D Tape Deck 224940 GXC45D Caassette Deck -
X18008D Tape(8 track Rec. £10185 GXC46D Cassette Deck A
X20008D Tape/Cas/8 Rec. 2228:30 GXC60D Caasette Deck d
CR®81 8 track Rec. £80-95 GXCB5D Cassette Deck H
CR81D 8 track Rec. 26585 C835D Cassette Deck 9
CRSIT 8 track/Receiver £118-60 A A6200 Receiver y
CRB088 8 track system 214500 AA8300 Receiver -
CH30 Cassette Rec. 27900 AA6600 Receiver .
C830D Cassette Deck £74-85 AA8500 Receiver £2175-00
ADM11 Microphones (Pair) £27-50
Carriage 50p extra. (Recorders & Decka 75p)
DOLBY SYSTEM NOISE GENUINE BARGAIN!
REDUCTION UNIT KOSS $P.3XC
=\ STEREQ
' HEADPHONES

Response
10-15,000Hz.
Impedance 4-6 ohnix.
Brand new, Boxed &
fully guaranteed
(List £0.50).

OUR PRICE £6-50.
P. & P. 2

HOSIDEN DH-02§ STEREO HEADPNONES
nderful value
and excellent per-
formance combined.
Adjustable  head-
band. 8 ohm im-
pedance. 20-12,000
cps. Complete with
lead and plug.
ONLY £2:37}. P. &
P. 12}p.

TAPE
CASSETTES
Top
quality
Hi-Fi
Low Noise
in Library

[
C60
€90
C120 3 for £1- 35

Tape Head Cleaner 30p each.
P. & P. 10p extra.

10 for 2£-35
10 for £3-30
10 for £4-20

SPECIAL OFFER!
ROTEL RH700
STEREO HEADPHONES

20-20,000Hz.  8-18 ohm.
“(List £9:95). OUR PRICE
£26-75. P. & P. 25p.

SPECIAL PURCHASE!
LEAK MINI-SANDWICH
SPEAKERS

Brand new and fully
guaranteed. 8 watts,
8 ohm. Teak finish.
(Rec. list £58-50 pr.)
OUR PRICE
£39-50 pair
Carr. £1:00.

Can be panel or
bench miounted.
Basic meter mea-
sures 1 volt D.C.
but can be used to reasure a whle range of
AC and DC volt. current and ohms with
optional plug in carda. Bpecification: Accu-
racy: + 02, +1 digit. Resolution: 1mV.
Number of digits: 3 plus fourth overrange
digit. Qverrange: 100% (up to 1-999). Input
impedance: 1000 Meg ochm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power.
110-230v. A.C. 50/60 cycles. Overall size:
54in. X 213/16in. X 8 3/18in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED. £35-50. Carr. 50p.
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teads:

BRAND NEW—
FULLY GUARANTEED
ONLY £8-95. P. & P. 25p.

| ARF-300 AF/RF Signal Generator

All trangistorised,
compact, fully port-
able. AF sine wave
18 Hz to 220 KHz.
AF square wave
18 Hz to 100 Kliz.
QOutput sine [ square
10v. P-P. RF 100KHz
to 200 MHz. Output lv. maximum. Opera-
tion 220/240v. AC. Complete with instruc-
tione and leads. £29-95. Post 50p.

Popular range of Garrard decks with S8hure

cartridge fitted in deluxe plinth with
hinged lid.

8P25 111 Module/M75-6 £23-50
APT76 Module/M75-6 £33-80
AP86 Module/M75-6 £38-75
Zero 1008 Module/M93E £52-60

Carr. 50p extra any iteni.

HOSIDEN DH-08S DE-LUXE STEREQ
HEADPHONES

Features unique mech-
anical 2 way unita and
fitted adjustable level,
controls. 8 ohm im-
pedance 20-20,000cps.
Complete with spring
lead & stereo jack plug
£7:971. P. & P. 12)p.

wwWwW americanradiohistorv com

6 TRANSISTOR
HIGH QUALITY
TUNER, 8(ZE
ONLY 6x4x2in.
3 L stages.
Double tuned dis-
criminator, Arnple
output to feeld most
amplifiers. Operates on 9V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. £6-37¢. P. & P. 12}p.
Stereo multiplex adaptors £4-97}.

TE 1018 DE-LUXE
MONO HIGH IMPE-
| DANCE HEADSET
| Sensitive, soft carpads,
adjustable headband.
Magnetic, impedance 2,800
ohms.
£1-97,

P. & P. 15p-

G. W.SMITH
& CO (RADIQ) LTD.

Also see previous pages
and opposite page
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ch OFFER!

s\teren amplifier with inputs for Magnetic and

List price £569-50

SAVE UP 710

SEND S.A.E. FOR
FULL DISCOUNT

33%% OR MORE

HI-FI EQUIPMIENT

OUR PRICE
ner, Tape, Aux and Tape Monitor. Outputs
‘tereo speakers and Tape. Stereo h?wdphon: 0 PR'CE L'STS AND
: of controls Including loudnesa control, scratc! £59 95
3% x 94* x 3]”. Unrepeatable offer—limited PACKAGE OFFERS'
Carriage 50p
IARFEDALE LEAK DELTA 30 ;ﬂ{flgfzk 308 RECORD DECKS (r. & P.50p;
‘ON SYSTEM SYSTEM TRANSCRIPTION TURNTABLE BB MDONALD
= g 9 speeds 334 and 45 — Y €137 28-35
rpm. Lightweight tu- [, | mpeo £9-75
bular counterhalanced — 1| 610 £12-65
arm. Belt driven low = 71 R10 23125 .
speed “nynchronou.« 210/TPD3 £8-75 GOLDRING
motor. Viscous dam- MP60/GBO0 21285 | GL6O/2 218-50
ped pick up }litl MP60/TPD]1 £16-06 | (;L72 22095
A lower device. ~ Com- MPSOITPD]/GSOO GL72/P -50
e plete with teak plinth 21850 Plinth 69/72  27-02
. and hinged cover. MP60/TPD2 £14-35 oh 2325
Leak Delta 30 stereo amplifier, | GA308 less cartridge ? 610/TPD1 21896 | GL75 22695
Wharfedale Linton Amplifier, Linton | Goigring GL7S, plinth, cover and |(List £36:55). 510/TPD1 21795 | GL75P £35-25
Turntable, pair of Linton 2 speakers | cagg carcridge. Pair of Leak 150 OUR PRICE £24'60. P. & P. 50p | HT70 £13-09 | Plinth 75 7-35
and all leads. K d all leads. GA308 PU with GP400 steres mnguetlc HT70/GR00  £17-25 | L1D 75 23-60
speakers and al e cartritige (List £47-65). HT70/TPD1 £20-85 G99 219-25
OUR £|0500 Carr. and | OUR £121 .50 Carr. and | OUR PRICE £2086. P. & P. 50p. H{T70/TPD1/G800 GLS5P/C  £56-95
PRICE Ins. £1-25 | PRICE Ins. £§-50 | LIMITED NUMBER ONLY! 22390 | LID 85 24-95
810 Plim.h/Cov;;25 G101P/C £220-50
) LEAK
TELETON CRIOT/RG42 TELETON F2300 LEAK BARGAINS! | corousrve | 52t rurman
SYSTEM SYSTEM LIMITED OFFER! BDIKit #1090 25280
BD1 Chassis !
ALL STOCKS BRAND NEW AND | 5pi/sAU2/Plinth | SICRO-SEIEL o
o SAARANTERR. oo hDe 10 | MR111 Plinth &
Bl L Cover 2050
BD2/SAU2/Plinth/C | PHILIPS
[ 23386 | GAl0S £16-95
GA160 £29-80

Teleton AM/FM 4 + 4 watt stereo
tuner amplifier, Garrard 2025 T/C,
pllnth and cover, stereo cartridge,
pair of matching speakers and all

leads.
?alngE £35-50 f:: P00

AMSTRAD 8000 il
SYSTEM

Amstrad 8000 I 7 4 7 watt amplifier.

Garrard SP25 1l or BSR MP60,
plinth and cover, Goldring G800
cartridge, pair of Apollo speakers
and all leads.

OUR . Carr.
PRICE £47 25 £1-00

Amplifier only, £14-50. Carr.

50p.

MW/LW
CAR RADIO

Fully transis-
torised, dual was ehan)
Size 6§7 x 4§7 x 27
12v. D.C. Neg. or Pos, earth. Cuomplete with
fixing kit, speaker and leads.

ONLY £7-50. Post 20p.

SUPER BARGAIN!
8-TRACK CAR STEREO TAPE PLAYER

G I

Tone, volume and balance controls. Track
zelector. Cornplete with matched pair of
stereo speakers, connections and fittings.
ONLY £15-95. Post 30p.

G.W.SMITH &CO(Radio)LTD

Personal Callers Weboormss = All Bronches Dpen 9 =& Meon. to Sat.

Teleton F2300 AM/FM. 7 + 7 watt
stereo  tuner amplifier, Garrard
SP25 Il or BSR MP60, plinth and
cover, 9TAHCD cartridge, pair of
Stereosound Deluxe speakers and

all leads.
£59-95

OUR
PRICE

TELETON SAQ206B
SYSTEM

Carr. and
Ins. £1-50

Teleton SAQ206B 8 + 8 watt
Amplifier, Garrard SP25 lll or BSR

MP60, plinth and cover, Goldring
G800 cartridge, pair of Apollo
speakers and all leads.

OUR . . Carr.
PRICE £54 95 £1-50

Amplifier only, £22-95. Carr. 50p.

B.S.R. TD8S 8-TRACK
STEREO TAPE
CARTRIDGE PLAYER

D

Integrated preamps (output 125 mV)
to feed into any stereo amplifizr.
Automatic and manual programme
selector. 4 pole synchronous motor.
210/240 V
AC.

OUR PRICE
Carr. 37p

£16-25

@ waae:

Delta 30 .. T 4598
Delta 70 £55-95
Delta FM ... £53-95
Delta AM/FM £65-95
Delta 75 £125-00
Leak 150 pair £36-95
Leak 250 pair £46-95
Leak 600 each £33-50

P. & P. 50p extra each item.

ROTEL BARGAINS!

All brand new and guaranteed

RA210 Amp ... £23-35
RA310 Amp ... £34.-95
RA6I0 Amp ... £48-25

RX 50 Receiver

RX200 Receiver

RX400 Receiver .

P. & P. 50p extra any item.

EAGLE TSA.|50 STEREO
AMPLIFIER
List price £29-60.
e T e ———

=
'M Tann g Lﬂkﬁq

Housed in attmctl\e Teak cabinet. 7-5 + 7:5
watta rms. S8witched inputs for Mag. Cer.
tape, tuner, bass. treble, volume balance
controls. Headphone socket.
main or remote speakers.

OUR PRICE .
Carr./lns. 50p. £I6 50
WHARFEDALE MID-RANGE HI-FI UNITS
As used in world famous
system. 5” dia. Imped-
ance 4/8 ohms. High flux
ceramic magnet, 20 watts
rms. Brand new £1-50.
Carr. 37p.
TE['JHAIM T AR, LONDOMN, W.1
CT. RD. LONDON, WY
0 r'rF WHAM CT, RD. LOMDOMN, WA
REET, LON M, W

STAEET, LONDOMN, W
NARE ROAD, LONDOM, W.2

£48-95
£60-95
£70-95

Qutput for

WwWwWW americanradiohistorv com

GARRARD
2025 T/C Stereo

40B Btereo £9-25
8P25 I11 £10-25
8Pu5 111/M75-6

8P25 111 Module/
M75-6 £23-50
8L65B £13-76
AP76 £17-95
AP/G Module[
£33-80
BL7’B £21-85
8L95B £32-28

401 £25-05
ZERO 100A 23885
ZERO 1008 £36-85
ZERO 1008 Mod/
M93-E £52-60
AP96 Module/
M75-6 23875

GOODMANS
TD100 Teak £35-85
TDI00 White £58-25

(+A308 Teak 22450
GA308 P.U. Teak

22905
GA212 £56-75
PIONEER
PL12D 23385
PL15C £251-35
PLA35 £82-65
PL50 2111-85
PL4ID £118-60
PL6I $119-85
THORENS
TDI126 11 268-50
TDI25AB 11 £89-85
TX25 £6-85
TD160C 250-95
TD160 228-95
TDI50A 11 £35-85

TD150AB 11 £38-05
TD150 Plinth 380
1 .

WHARFEDALE
Linton Turntable
k2

PLINTHS & COVERS (P. & P. 50p)

Budget 8P25, etc.
Budget 8P2% Play on

Budget AP76/Zero 1008

Budget B.S.R.
SME 2000 Syntem

RECORD DECK PACKAGES (P. & P.50p)

Decks supplied with
stereo cartridge
ready wired In plinth
with cover.

GARRARD
2025TC/9TAHCD

8P25 III/9TAHCD ..

8P25 11T/GBOO
8P25 111/M75-6
8P25 111/M44-7
8P25 1T1/M44-K
8Pu5 I11/M55E
AP76/GBO0
AP78/M75-6
AP76/M55E
AP76/M75EJ
AP76/GBOOE
APT6/M44E
AP76/M73ED
B.S.R. McDORALD
MP60/(800
MP60/M44-7
MP60/M44-E
GOLDRING
GL72{G800
GL75/G800
GL75/GB00E

All Mail Orders to
1112, Psddington Green

Londan, W 2
Tel 01.262 8562

873
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e w &, £10-50

No less than 3 VHF BANDS. Picks

up Aircralt Transmissions, Pop Pirates,

Taxis, 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
WEATHER-BAND. Frequency ranges: MW340-1600 KHZ, FMB8—
108MHZ, Airband 108-145 MHZ, VHF 145-175MHZ, 23 semi-

CHECK
INDICATOR;
couductors—12 transistors, 11 diodes and thermistors. Automatic frequency
control. 317 telescopic aerial. Runs off mains AC 230/250 volta or off 4 Uil
batteries, or use re-chargeable nickel alkali cell. Finished In etrong leather
gralned case with carrying handle. Approx. size 101" x 6i* 337, Written
guarantee. 8pecial magnetic ear-piece lor personal listening, dry batteries FREE.
HURRY! Limited quantity Fully guaranteed.

OUR £28_95 Tupe into the world with this amazing world
PRICE radio. A truly exceptionai unit in performance
+50p P. & P. and looka—leatherette with stainless steel trim,

T.ooks good anywhere. Use either as a portable
with atandarl batteries or plug it
directly into 220-240 voit domestic
naing supply. 14 Transistors; 9 «diodes;
1 thermistor. Internal ferrite rod
antenna plus  telescopic aerial,
Separate tone, volume and tuning
controls with push-bntton selectors
for the 8 WAVEBANDS. Comylete
with Hi-Fi earphone for peraonal
iistening. Frequency ranges: Long
150-350K cs. Medium  353-1605
f(Marine 1-6-45Mcs. Short Wave
Y|FM/VHF 88-108Mcs. Aircraft 108-135 Mcs.
PUBLIC SERVICE BANDS 135-174Mcs. Fully
guaranteed.

MAP & TIME
1ONE DIAL

N. K. —The Ministry of Post & Telecommunications has pointed oul thal a
licence (not generally available (o the public) is required for reception of irans-
missions by Fire Brigade, Aireraft, Shipping, ete.

(Dept. PW8), 372 EDGWARE ROAD,
ONlc SOUND LO;‘;JON. W?Z. Tel, 01-723 0094.

Aunlo I.TD. Callers 6welcome Monday to Saturday
9 am.-6 p.m.

The required work position is
firmly secured with a patented
ONE KNOB CONTROL, a unique
feature of COLBERT
POSITIONERS.

Colbert Pana-Vise WORK
POSITIONERS are specially
designed to quickly and easily
achievethe most CONVENIENT,
COMFORTABLE and TIME-
SAVING work position.

Available with vacuum clamp or
screw-on base. They can be
ROTATED, TIPPED, TILTED,
ANGLED, ELEVATED,
LOWERED.

A series of special hoiders is
available for various types of
work.
Full details available on request.
Distributors :

SPECIAL PRODUCTS DISTRIBUTORS LTD.

81 PICCADILLY, LONDON, W.1. Tel. 01-628 9556
Cables: SPECIPROD LONDON (made in U.S.A.)

ZN 4% 4M|;r;‘o;||n;un
As SEEN) Only £7.20

ON TV! WITH FREE DATA

Post & Packing 5p.
WE ARE SPECIALISTS IN FERRANTI SEM]I-

CONDUCTORS
BFS59 13p ZTX310 8p ZTXS504 39p 2ZSI170 p
BFS60 18p ZTX3I11 9p ZTXSI0 I5p ZSI71 Ip
BFS6l 18p ZTX312 ?p  ZTXS30 19p 25172 l4p
BFS96 13p  ZTX313 10p 2ZTX531 20p 25174 15p
BFS97 2lp ZTX314 Ilp ZTXS550 15p 75176 21p
BF598 18p ZTX320 28p 2ZTX551 1I5p 25478 34p
ZTXI107  8p ZTX330 13p 2N3055 65p 25270 10p
ZTX108 Ip ZTX33l l4p Z5271 idp
ZTX109 10p ZTX382 |llp DIODES 25272 l6p
ZTX212 12p ZTX383 13p ZSI20 7p 25274 17p
ZTX213 12p ZTX384 16p ZSI2I 9p 75276 23p
ZTX214 13p ZTX450 |I5p ZSI122 lp Zs278 33p
ZTX300 10p ZTX450 I5p ZSI123 i4p
ZTX301 llp ZTXS00 10p ZSI24 16p ZENERS
ZTX302 15p ZTXSOl I1p ZS|40 22p KSO030A to
ZTX303 12p ZTXS02 i5p ZSI4l 39p KSI80A—
ZTX304 19p ZTXS03 12p 25142 30p all types 17p
ALL DEVICES TOP GRADE, BRAND NEW, AND FULLY

GUARANTEED

WE CAN SUPPLY ANY FERRANTI DEVICE. Send SAE for

quotation,

POSTAGE AND PACKING 10p. FREE over £2 00. Send SAE for

our full price list and data sheet.

BUY NOW AND BEAT V.A.T.! ALL PRICES MUST
RISE ON APRIL Ist.

DAVIAN ELECTRONICS
PO BOX 38, OLDHAM LANCS. OL2 6XJ

v
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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.A.E.

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-100kHz ! !

This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in "Practical Electronics', from
November 1970 to March 1971. It is now recognised as practically
the ultimate in High Fidelity and is certainly equal to anything
one can buy, no matter what the cost, but it is well within the

capabilities of the ambitious constructor.

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

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

All parts available separately.

™ ELEGTRO SPARES

21 BROOKSIDE BAR, -
CHESTERFIELD, DERBYSHIRE.
QUALITY @ SERVICE @ VALUE

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

\ Why take therisk?

: Model CCN 220 voits or 240&

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

(" =iy Model X25 |

The leakage current of the NEW X25
is only a few microamps and cannot
harm the most delicate equipment
even when soldered "'live”".
Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat-capacity
will easily “out-solder’ any conventionally
made 40 and 60 watt saldering irons, i 1/8",3/16" 1/4" and 1/16"
due to its unique construction advantages.
Fitted long-life iron-coated bit 1/8". PRICE: £1.80 (rec. retail)
2 other bits available 3/32" and 3/16". OR Fitted with triple-coated, {

Totally enclosed element in ceramic PRICE: £1.75 (rec. retail) {iron, n'ickel apd .
and steel shaft Bits do not ""freeze” Suitable for production work Chromium) bit 1/8
and can easily be rer ved and as a general purpose iron PRICE: £1.95 (rec. retail)
A SELECTICN OF OTHER SOLDERING EQUIPMENT.
MODEL _ contains 156 Watt miniature iron fitted

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

e, - e SKAKIT

MODEL CN

Miniature 15 watt soldering iron fitted 3/32" iron- = : 7

coated bit. Many other bits available from 3/64” to - },:@f"»%‘ k! '(’ElCE £2.75

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

PRICE: £1.70 (rec. retail) : MODEL SK.2 KIT u;\v}\‘ﬂwm"“ )
MODEL CN2 contains 15 Watt :” A _T-x-%-"i:;'

miniature iron fitted with 3/16" bit,

Miniature 15 watt soldering iron fitted with nickel 2 . L Sy s
bits 5/32"" and 3/32 : *
plated bit 3/32"". Voltages 240 or 220. spare bits &/ e 8 = Q) !
PRICE. £1.70 (rec. retail) solder and' T e e )
e
booklet " How il .
1 o to Solder”’ e
R, = o older PRICE £2.40
MODEL {Rec. retail)

MODEL G

18 Watt miniature iron, fitted with long life iron-
coated bit 3/32'". Voltages 240, 220 or 11C.
PRICE. £1.83 (rec. retail)

MES.KIT Battery-operated 12v. 25 watt
iron fitted with 15 lead and 2 heavy clips
W for connection 10 car battery. Packed in strong
= " " hlastic wallet with booklet "How to Solder.” ﬁggggefa]rps

Please send the ANTEX | enclose cheque/P.O ./Cash
colour catalogue (Giro No. 2581000}
D Please send the following:

From radio or electrical deaiers,

car accessory shops or, - —=— _—= _ NAME
in case of difficuity direct trom:
ANTEX LTD. FREEPOST — S PREE
(no stamp required) Plymouth ——————
PL11BR Tel. 075267377  _ Pw/y

875
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LASKYS Super
New Year Offer

Lasky’s bring the pleasure of real stereo to you for the New Year at a bargain
price - with the exclusive RIGONDA "Electroacoustic” stereo system. This tremendous
quality system comprises two RIGONDA combined amplifier/speaker units {each containing bass.
and trebie speakers) housed in handsome teak vencer cabinets, with brushed aluminium grille

panel. All controls including bass. treble, and volume together with input sockets etc., are neatly
inset at side of cabinet. The system is completed by an attractive BS.R. 4 speed Auto-record
changer with cartridge and sapphire stylus. styrene plinth and tinted cover. The RIGONDA
Stereo system will bring all the magic of stereo to your home with rich tone and ample six watts
(max each unit) output power. Size - each RIGONDA: 23 % 10 x 9{in. Player size: 132 x 8 x S4in.
All units AC mains operated. RIGONDA units may also be used singly to provide enhanced
sound and power from Transistor Radio sets. mono tape recs. and record players with suitable
output. 3V DC output provided to power radio or cassette recorder. Complete with all
leads etc. Fully guarantced. DEFINITELY THE STEREQO BARGAIN OF THE YEAR
ORIGINAL LIST YALUE OF THE SYSTEM AS OFFERED OVER £46.00!

COMPLETE STEREO SYSTEM—NO EXTRAS

LASKYS SUPER
W YEAR
ER PRICE

<o

.’@,"

RIGONDA untts are available separately for use with existing equipment or any record player of your choice €11:50 each - C & P 50p or £22-00 per pair - C & P85Sp.

See Laskys full page advertisement for addresses.

Bolve your communica-
tion problems with this
4-Station Transistor Intercom system (1 master and
3 Bubs), in de-luxe plastic cabineta for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Bur-
gery, Bebools, Hospltal, Office and Home. Operates
on one 9V battery. Onjoff switch. Volume control.
Complete witn 3 connecting wires each 668it. and
other accessories. P. & P. £0.40.
MAINS INTERCOM

Ko batteries—no wires. Just plug in the maina
for instant two-way, loud and clear commun ication.
On off nwltch and volume control. Price £12-40

communicatlon ldul 88 Baby Almn and Door
Phone. Comple'.e with 668ft. counecting wire.
Battery 14p. P. & P. £0.

£2.99
& Why not boost
business  effi+
clency with this mcrenhhle De-luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset . A usetul office aid. On/
oft switch. Volume Control. Battery 14p. extra.
;’.d& P. 22p. Full price refunded it not satisfled in
ays.
WEST LONDON DIRECT SUPPLIES (PW.8)
169 KENSINGTON HIGH STREET, LONDON, W.8.
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B.H. COMPONENT FACTORS
LIMITED

MULLARD POLYESTER C28¢ 250V. (uF) 0-01,
0-015, 0-022, 0-033, 0-047, 8p. 0-068, 0-1, 0-15, 4p.
0-22, 5p. 0-33, 7p. 0-47, 8p, 0-68, 10p. 1:0, 13p.
1-3, 20p. 2-2, 23p.
MULLARD POLYESTER C296: 160V. (uF) 0-01,
0-015, 0-022, 2p. 0-047, 0-068, 3p. 0-15, 0-22, 4p.
0-33, 8p. 0-47, 8p, 0-68, 1-0, 10p. 400V: (uF) 0-001,
0-0015, 0-0022, 0-0033, 0-01, £p. 0-015, 0.033, 3p.
MULLARD ELECTROLYTIC C426. 5p. each. (4F/V)
0-64/64, 1-6/25, 4/40, 8/40, 10/40, 10/64, 16/40,
20/64, 25/25, 32{10, 40{16, 64/10, 80/16, 80/25,
100/6-4, 125/16, 125/10.
MULLARD C437: 64/64, 160/25, 640/6-4, 9p.
160/40, 11p. 1600/6-4, 14p.
LARGE ELECTROLYTIC: 500/25, 10p. 500/50, 12p.
1000/12, 10p. 1000/25, 2000/12, 2500/12, 15p.
1000/50, 86p. 2000/25, 256p. 2500{25, 80p. 3000/50,
65p. 5000/50, B5p. 2500/50, 58p.
CERAMIC PLATE. 750V : (pF) 5, 10, 25, 40, 70, 220,
2)9 (uF[V) 0-0047/30, 0-01/350, Eip 0047/30 3p.
0-1/30, 4p. 0-1/100, Bp. 22pF-0-01uF, GOV. £p.

(E12 series up to 1,000pF* E6, above).
CARBOR FILM RESISTORS, {W. 5% 10ohms-2-2M
1p. each, or 100 for 65p.
SPECIAL RESISTOR KITS (}W 5% Carbon Film)
10E12KIT. 10 each E12 value, 10ohma-1M

A total of 610. £2-80 met
25E12K1T. 26 each E12 value, 10ohms-1M

A total of 1525. £8-30 net

VEROBOARD 01 015 CARBON POTS

24”7 x 67 25p 25p 5K-2M Log and Lin
24”7 x 337 23p 17p single 15p, single
31”7 x &7 29p 30p with BW. 24p, dual
31" x 317 25p 259 42p.

Pins, Pkt. 25 SCREENED WIRE

8p
2 Pin DIN Plug 12p, Bkt. IDp Bingle 5pfyd.. twin
3 Pin DIN Plug 13p, Skt. 10p 9p, stereo 1p, quad

5 Pin DIN Plug 180° 14p, Bkt. 12p, 19p.
Red Panel Neon 240V. 15p
RF Chokes (uH) 0-22, 2-2, 12, 22 8p
PVC Wire 7/0076, 5 x 10 yds. 30p
PVC Wire 14/0076, 5 x 10 yda. 80p
Neon Bulb 80V, wire ended & for 200
Min. Push button, push to make lop

Mains Transformer 32-0-32 at 160mA

1N4001, 8p. 1N4002, 7p. 1N4003, 8p. 1N4004, Dp
1N914, 6p. 7400N, 15p. 7401-7410-7430, 16p
2N706, 10p. xL814, 30p. BC108, 11p. BFY51, 20p
CWO. pp 10p. Discount £10-10%. The above items
are only a few taken from our catalogue which is
available free. Money back refund.

Dept. PW, 61 CHEDDINGTON RD., PITSTONE
LEIGHTON BUZZARD, BEDS.,, LU7 9AQ.

Tel.: Cheddington 6638446 (STD Code 0286)

1C12 £2-00
750 £4-25
PZ5 £3-97
Z30 £3-50

Project 60 M
tuner £16:80 .- Stereo 60 £7-80

AFU £4:50 Project 605 £19-00

S-DECS AND T-DECS

S-DECS £1-40
T-DECS £2-80
HDEC A £3-00

16 dil 1C
carriers £1-25

SINCLAIR EXECUTIVE
CALCULATOR

Weighs only 24o2. Fits the pocket. Runs for 3
months average use on one set of tiny hearing
aid batteries. Contains 7000 transistors.Briliiant
8 digit display. Adds, subtracts, multiplies and
divides. Constant mulitiplier facility. Floating
point or fixed point with 2, 4 or 6 decimal places.
Subject to manufacturer’s complete 5 year guar-
antee. Comprehenslve after sales back up Is
supplied by Sinclair's famous service dept.
any Executive purchased from us fails to give
satisfaction and is returned undamaged in 10
days we undertake to refund the whole purchase
price.

SAVE £10.

OUR PRICE ONLY £69 (LIst Price £79).

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent
Mall order only. Postage 10p per item.
Our Hi-Fi colour catalogue is 10p post iree.
Official credit orders welcome.
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| R.P.M. MOTOR

B8miths, 240V 50 cycle maigs working, Ideal
motor to drive clock mechaniams. Price £1 each
or 10 for £9.

3 PIN PLUG AND SOCKET

QOur Ref. No. P80O1. Flat pins American style
rated at 10A 250v. Socket panel mounting.
Plug is white and intended for flex. Useful where
non standard power outlet is required. Also
suitable for speaker leads, etc. etc. Price 25p
per pair.

THERMOSTAT WITH PROBE

Our Ref. No. THOl. Made by Raneo. Range
0-107°C 16A 250v switch. Joined to a 10” probe
by approx. 40” of capillary tubing. 1 hole fixing.
Normal control spindle 85p each.

PUSH PUSH SWITCH

Our Ref. No. 804. This is fitted to tablelamps etc.
Superior quality and reliable (Leviton). Con-
eervatively rated 1A 250v. Has 2 flex leads
attached measuring 40” and 12” each respectively.
Price 10p each.

INDUCTION MOTOR

Made by G.E.C. Normal type with approx. 1” of
3/8 spindle. 8tandard fixing }” stack. Brand new
@5p each less usual quantity discounts. Good
stocks available.

MINIATURE ROCKER SWITCH
Qur Ref. RS0l. 10amp 240v.
Belf-fixing into hole size approx.
1”7 x 3 by famous French
maker Russemburgh. Price 10p
each.

ROCKER SWITCH

QOur Ref. R802. 13amp self-fixing into hole
approx. 1 x 3”. Made by the Carr Fastener Co.
Very reliable. Price 8p each.

PHOT RANSISTOR
= j1z ] OCP70—ideal for burglar
alarms and similar appllca-

EXIT SIGNS tions. Price 65p each.
be converted to exit

signs. These are illumin-

ated having a 20w fluorescent lamp with associated
control gear. The front is very thick, clear piastie.
Directly onto this you can stick down the letters
available at most stationers. There is room inside
the box for a battery and low volt lamp in the
case of power failure. Size of sign is 2t high x
14” wide x 5” deep. Solidly made from rheet steel
and hammer finished in enamel. Price £3-50 plus
50p carriage per 200 miles.

6 PIN PLUG AND SOCKET

And metal case with flex grip for one end, this
can be fitted either to a plug or socket and the
other part fliting to the equipment. Price 40p
per pair—10 pairs £3-80.

TAPE HEADS

We are gradually obtaining more information
about the Truvox tape heads we have, we are
told that these have been wound in a very
Ingenious way so that winding may be coupled
either in parallel or in series depending whether
high or low impedance Is required. We also have
matching erase heads and now offer these in
pairs, 1 record and 1 erase head. Price of the
2 track 45p per pair, 4 track 75p per palr. Pair
mounted on plate 45p extra.

REED SWITCH COILS

These are solenoids wound on moulded formers
of the correct shape and dimensions to take
standard reed switches. They have printed circuit
board mounting, Six types available:—

RC1 takes 1 reed—Onperates 10-15v 600 ohm 80p
10-15v 180 ohm 25p
15-30v 1K ohm 35p

One of our customers
has pointed out how
easily our box signs can

" " "

RC3 1 s "

RC4 ,, 2 ,, 0 15-30v 300 ohm 45p
RCS ,, 1 ,, " 45-70v 65000hm 35p
RCES 45-70v 35000hm 40p

2 .,
Btandard reed switches available 10p each or
10 for 80p, 100 for £8-50.

THROAT MICROPHONES

Dynamic type. Made for government contract
—many uses: i.e. motor cyclists talking to pillion
passengers, under guitar strings. Vibration
amplifiers etc. etc. Price 30p each. 10 for £2-70.

MUTUAL INDUCTANCE COIL
Laboratory type. M =0-001H. Inductance of coils
0-0022H and 0-0021H. Coll resistance 0-53 chms
and 0-51 ohms respectively. Maximum current
through coile=3 amps. Completely encased with
4 screw down termlnals. Overall size 6” dlameter
by 3" deep Price £4 each.

WIRE ENDED FUSES

Useful where you want a quick solder in fuse.
Rated 2A 250v. These are about the slze of a
resistor. Price 8§p each.

BAKELITE INSTRUMENT
CASE

8lze approx. 63" X3}"x2"
deep with brass inserts in four
‘ corners and hakelite panel. This
is a very strong case suitable to
house instruments and special rigs,
etc. Price 45p each.

CENTRIFUGAL BLOWER

Minjature mains driven blower centrifugal type
blower unit by Woods, powerful but apecmlly
built for quiet r ing—driven by

induction motor with specially hullt low noise
bearings. Overall size of blower is approx. 4}” x 4}”
x 4”. When mounted by lts flange air is blown into
the equipment but to suck air out mount it from the
centre using a clamp, ideal for cooling electrical
equipment, or fittiug into a cooker hood, film drying
cabinet or for removing flux emoke when soldering
etc. ete. A real bargain at £1-85.

F!‘
B

MULLARD LLF. MODULE
Thia ia & fully screened intermediate {requency module 3
for amplification and detection of f.m. signals at 10-7MHz =
and a.m. signals at 470kHz. The first stage is used as an 2 =
i.1. amplifier for f.n. and a self oscillating mixer for a.m.
operation, in conjunction with an external oscillator coil. 85p mh 10 for £7-85.
100 for £62-50p, With connection dig.
TANGENTIAL HEATER UNITS
3 This heater unit ia the very latest type, most
. efticient, and quiet running, Is as fitted in Hoover
--"'{)-._\_\_ . and blower heaters costing £15 and more. We
i have a few only. Comprises motor, impeller,
2k W element and 1kW element allowing switching
1, 2 and 3kW and with thermal safety cut-out.
Can be fitted into any metal lined case or cabinet.
Only need control switch, £3-50. 2k\ Model as above except 2 kilowatts, 22-50.
Don't miss this. Control SBwitch, 45p. P. & P. 45p.
ELECTRIC TIME SWITCH
Made by 8miths these are A.C. mains operated. NOT
CLOCKWOREK. Ideal for mounting on rack or shelf or
can be built into box with 13A socket. 2 completely
ad)ustable time periods per 24 hours, 5 amp change-over
<cntacts witl awitch circuit on or off during these periods
£2-50 post and ins., 23p. Additional time contacts §0p pair
COMPUTER TAPE
92,4001t of the Best Magnetic Tape money can buy—users claim
gnod results with Video and sound. 1ln wide £1-00 plus 33p post
and insurance with cassette. 4in wide £1-00 plus 30p post and
insurance with cassette. }in wide 85p plus 25p post and insur-
ance with cassette. Spare spools and cassettes—1in 75p, §in 78p
each plus 20p post and insurance.
THIS MONTH'’S SNIP c———ee——
MULLARD 4 WATT AMPLIFIER EP 9000
Suitable for mono or stereo systems, It's output approx. 4w. speech or
music into a 12-15 ohm speaker. Power requirements 24 volts 10 watts.
Harmonic distortion at typical listening level is leas than 29,. Frequency
response at typical listening level 50hz to 16khz. Totally enclosed in
moulded case size 3}* x 2§~ x 1}*with screw terminal connections. A fantastic
bhargain at only £1-45 while stocks last. Don't miss this—it’s one of our
best bargains ever. FREE to all who purchase we give a copy of the Mullard
Booklet “‘Da it yourself stereo’” telling all you need to know about building
your own &tereo system.
HORSTMANN “TIME AND SET’’ SWITCH
{A 30 amp Bwitch). Just the thing i you want to come home
to a warm house without it costing you a fortune. You can
delay the switch on time of your electric fires, etc., up to
14 hours from setting time or you can use the switch to give
a boost on period of up to 3 hours. Equally suitable to control
processing. Regular price probably around £5. Speclal snip
price £1-80, p. & ins. 23p.

HONEYWELL THERMOSTAT

Made by Honeywell for normal air temperatures

40°-80°F (5-25°C). This is a precision instrument with
a differential wbich can be adjusted to better than
1-5°F. A mercury awitch breaks on temp. rise—the

CAR PANEL SWITCH

Our Ref. No. B02, Arco made. L
Has long flat ended toggle, black I“Im
and chrome finish, Rated 2A at

250v and is double pole onfoff.
Listed at 45p. Our price 22p each.

CAR PANEL AUTO SWITCH _
Ref. No. 803. Again a flat ended togglel Made
by Arrow. A 3 position double pole changeover
gwitch centre off for auto. aerials, reversing
motors etc. 30p each, - *

3 PIN REVERSE PLUG & SOCKET
Our Ref. P80O2. For bringing live leads to equip-
ment. All brown bakelite construction, rated 10A
230v. Pirce 35p per pair.

13 AMP JUNCTION BOXES
Made to take 7029 cables so ideal for ring mains.
Price 8p =ach or 10 for 72p.

PORCELAIN FUSE AND CARRIER
0A 250v. MEM Ref. No.
15LBB/15LRHW Make your
own fuse board, Price 20p per

pair.

AUTO TRANSFORMER
Primary 220-240V. Secondary 110-
120v. Well built and varnish im-
pregnated. 250 watt intermittent
rating. 150w continuous rating.
Bize approx, 31” x 3” x 3”. £1
plus 20n post and insurance.

SPIT MOTOR
200-250v
drivin,
1} of output drive shaft

running at 5 reva per minute.
TinIntended for roasting chickens
¢18) suitable for driving models
—windmillg, coloured dize light-
ing effect, etc. etc. £1-85 plus
20p post and insurance.

Motn~,
ng a carter gear box with

Tnluetion

PANEL NEON INDICATOR
QOur Ref. No. P101. Oblong

type self-fixing into oblong

hole. Suitable for 200/

250v. Price 13p each.

30KV EHT UNIT

This unit is self-contained and on wheels. It
rtands approx. 6ft high and 3ft square. On the
front panel is a Variac, Voltmeter, a 60 second
Timer as well as the normal overioad trip onjoft
switch and cut outs etc. The transformer itself
is oil filled and rated at 7 KVA 30KV. The Variac
is in the primary so all voltages up to 35KV are
available. We believe the nornial use for such a
unit would be as a breakdown and flash tester.
1 only—not new but in good order. Price £150,
carriage extra at cost.

INSTANT START UNITS

TFor 2ft tubes. Philip’s or 8mart & Brown in a
tray complete with tube clips and tube enda.
Price £1-50 cach or 10 for £18-50.
FLUORESCENT TUBES

dard tvy Bi pin ends, ideal pelmet lighting

switch is operated by a coiled bi-metal and
adjustable heater Is incorporated for heat anticipation.
Elegantly styled and encased in an ivory plastic case
with clear plastic windows thermometer above and
switch senlng scale below-size approx 3-8” x 3-2° x 1-4" deep—can be mounted
on conduit box or directly on wall. Price £1-25 each or ten for £11-25.

PAPST MOTORS iF
Est. 1/40th h.p. Made for 110-120 volt working, but
two of these work ideally together off our standard
240 volt mains. A really beautiful motor, extremely
quiet runping and reversible. £1-50 each. Postage
one 23p, two 33p. 230v model £3.

RADIO STETHOSCOPE

Easiest way to tault find—traces signal from aerial
to speaker—when signal stops you've found the
fault. Use it on Radio, TV.
amplifier, anything — com-
plete kit comprises two special
transistors and all parts inclu-
ding probe tube and crystal
earpiece. £2—twin stetho-
set instead of earpiece 75p
extra post and Ins. 20p.

DISTRIBUTION PANELS

Just what you need for work bench orlab.

EFEIEIEDS
4 x 13 amp sockets in metal box to take

tandard 13 amp fused plugs and onfoff switch with neon warning light. Bupplled
complete with B feet of flex cable. Wired up ready to work, £2-25 plus 23p P. &I

DRILL CONTROLLER NEW IKW MODEL
Eleetronically changes speed from approximately
10 revs. to maximum. Full power at all speeds by

finger-tip control. Kit includes all parts, case, every-
thing and full instructions. £1-50 plus 13p post and
insurance. Made up model also available, 22-25 plus 13p

. post & p.

MIGHTY MIDGET
as featured in January issue £2 complete post paid or send for price list.

as well as for standard replacements—18” 15 watt,
24" 40 watt, 387 40 watt, 39}” 40 watt. All firat
grade tubes offered at one price—£8-50 per box
of 24—i.e. less than 15p each. If not collecting
then please add 50p per box per 200 miles.

D'GITAL DISPLAY

Panel mounting unit
measuring approx. 33" x
1”7 x 1}” deep. Bize of the
display aperture is
approx. 1}”x1”, Light
up to 0-9. Ex equipment
but unured and in
perfect order. Price £1
each.

DIGITAL SWITCHES

8mall type 8.T.C. number 8W21/630CAA. These
are a snap in fit hole approx. 11 x }”. Knob
engraved 0-9. Gold plated cnntau.q 1 pole 10 way.
Thumb wheel operation. These are clesigned so
that they may be stacked in rows. Price 75p each.

6 DIGIT COUNTER

Operated by 240v A.C. mains through resistor
or direct from 115v A.C. or from 80v D.C. Made
by Veeder-Root of America. Metal encased for
surface mounting. Size approx. 3} x 1} x 2}
Price £1 each. 10 for £9.

COLOURED 13 AMP SOCKETS
Standard Flush mounting available in the follow-
ing colours: Yellow, Green, Grey and Cream. These
are a good quality socket with porcelain interior
made by Ward and Goldstone. Useful on control
panels. Price 20p each, 10 for £1-80.

WATERFROOF HEATING
ELEMENT
26 vardr length 70W. Belf-regulating
temperature control. 50p poat free.

‘Where postage is not stated then orders over
£5 are post free. Below £5 add 20p. Semi-
conductors add 8p post. Over £1 post free.
B.A.E. with enquiries piease,

wWWWwW americanradiohistorv com
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THE FABULOUSLY SUCCESSFUL
VISGOUNT 11l AUDIO £52 complete

14 + 14 watts r.m.s. 40Hz to 40kHz 13bB. Total distortion at 10 watts at 1kHz PRICES: SYSTEM 1

—0-1% Viscount tIl R101 amplifier £22:00+90p pap
o gx Du:’os‘lgzgeh:llksmakﬁ;'sMAG £14.004£2 p&p
This is real value for money! We have designed 2 systems and the heart of them all arfar o Rl &I .
A a . : . th £23- B
is the Viscount Ilf amplifier. A unit of great eye appeal with teak finished cabinet. G (D (o) Gy 00+ £1:50,04p)
FET's (Field effect transistors) are incorporated on the input stages, just like top Totat £59-00

priced units. FET's give you more of the signal you want and almost none of the hiss
you don't. Both units have output sockets for headphones and tape recorder. Filters
and tone controls give a wide range of bass and treble adjustment.

Avaliiable complete for only £52 + £3-50 p&p

PRICES: SYSTEM 2

For both systems we have chosen the famous Ggrrard SP25 Mk. Iil deck which comes Viscount R101 amplIfler £22.00+90p pap

with fitted magnetic cartridge, simulated teak plinth and tinted accrylic dust cover. 'éx Dt&os‘l;rpe U] slﬂeaksn £32:00+ £3 pap

The exclusive Duo loudspeaker systems are incomparable for quality within their S e R, e,
h p . . i A p&p

price range. Large speakers in extremely substantial cabinets. There's a choice of —_—

the Duo II’s for the smaller room or the big Duo IiI's for real bass response. Total £77-00

SPEAKERS Available complete for £69 + £4 p&p

Duo Type I Size approx. 17in. x 10%in. x 6%in. Drive unit 13in. x 8in. with parasitic
tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet. £14 pair + £2 p&p.

Duo Type 111 Size approx. 234in. x 114in. X 9%in. Drive unit 134in. x 84in. with H.F.
speaker. Max power 20 watts at 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer .-
cabinet. £32 pair + £3 p&p. pe
SPECIFICATION R101

14 watts per channel into 3 to 4 ohms. (sultable 3-15 ohms). Total distortlon @ 10W @ 1kHz 0-1%.
P.U.1. (for ceramic cartridges) 150mV Into 3 Meg. P.UJ.2. (for magnetic cartridges) 4mV @ 1kHz
into 47K equalised within + 1dB R.LA.A. Radio 150mV into 220K. (Sensltivitles given at full
power). Tape out facllitles: headphone socket, power out 250mW per channel. Tone controls
and fliter characteristics. Bass: + 12dB to —17dB @ 60Hz. Bass fliter: 6dB per octave cut.
Treble control: treble +12dB to —12dB @ 15kHz. Treble filter: 12dB per octave. Signal-
to-noise ratio: (all controls at max) —P.U.l. and radio —65dB. P.U.2 —S8dB. Cross talk
better than —35dB on all Imputs. Overload characteristics better than 26dB on all inputs.
Stze approx. 133 x 9In. x 3%!In.

BRITISH MADE—12 MONTHS WRITTEN
GUARANTEE

Send S.A.E. for fully illustrated brochure

-ONLY FROM US

Viscount 1|

Sold Stote Steren Amplrd.pr

VOLUME

stereo

878
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UNISOUND FOR THE NEW SOUN

The whole system Is complete Includlng superb cablnets In simulated teak—}ust sImply screw together

the components and you save poundsl
A £ Amplifier Is based on the famous Mullard Unllex system. Garrard 2025TC turntable complete with
stereo ceramlc cartridge, teak simulated pilnth and tinted acrylic cover. Plus the blg 13” x 8”7 EMI

Twin-cone speakers ready for mounting In their elegant cablinets, which slmply need screwing and
glueing together, All glue and screws supplled.

Easy to fallow step-by-step instructlons gulde you quickly and eflortlessly to taking the wraps off
truly realistic stereo sound,

£25 complete plus £2-80 p. & p.

Diamond Stylus £1-25 extra,

Power output: 4 watts per channel Into 8 ohms.
Inputs: 120 mV (for ceramlc cartridges).

Stereo headphones with adaptor £4-00

UNISOUND MODULES ONLY £695

If you preter, you can buv the three modules—pre-amplifier, power
supply/dual power amplifier, and control panel—by themselves
for only £6-95. P. & P. 50p extra. ”
No soldering, Just simply screw together wlth screwdriver m
supplled. Their overail speclfication is the same as shown for

the complete Unisound console, using the high efficlent I.C.
monolithic power chips to ensure very low distortlon at all
power levels, correct operation in all ambient temperatures, full power over the audia spectrum.

ANIR|{THV||c|EXCLUSIVE DESIGN s o e

[ A'NATURAL ONLY FROM [R][THV][c

THE Puu.MAN PB CAB BAD'U KlT If you can solder on printed circuit board

Apart from the output stage, which is an integrated circuit, the only other electronic
components that need soldering are some capacitors, resistors, etc. The kit includes
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 zontains 2 diamond-spun
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.

The Tourist PB is suitable for 12 volt working on both negative and positive earth
vehicles, It covers the full medium and long wave bands. Four push-buttons for
medium wave, one for long wave. It is permeability tuned and sturdily constructed,
OQutput is a full 2-5 watts into an 8 ohm speaker, But the Tourist PB will operate
into any loudspeaker from 8 to 15 ohms. Power consumption is less than | amp.
The Tourist PB can be mounted in any standard size dash panel and it has an illuminated
tuning scale for easy reading at night. Approx. Chassis size is :7in. wide, 2in, high and 4{in.
deep {excluding front panel, etc.).
Y Gircuit diagram and comprehensive instructions 50p, free with parts.
Y Fully retractable, lockable, Car aerial £1:25 post paid. S.A.E. for leaflet

Price only £7:00 + 50p p&p. 8 ohm speaker with baffle and fixing
strips £1-50 post free if bought with kit + 25p p&p.

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

VISIT OUR
SHOWROOMS

RELIANT MK.IV

% § Electronically Mixed inputs, % 3 Indlvidual Mixing

Controls. % Separate bass and treble controls common

to all 5 inputs. % Mixer employing F.E.T. (Field Effect
Transistor). % Solid State Circuitry. % Attractive Styling.
% Sides Finished in solid teak

INPUTS :—1. Crystal Mic or Gultar SmV, 2. Moving coll Mic or Gultar 8mV. Inputs 3, 4 & 5 are suitable for a wide range
of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitlvity. CONTROLS :—3 Volume
controls, Bass control range: -13dB @ 60Hz. Treble control rarge +12bB @ 15KHz, Separate ON/OFF Swlitch. Neon

Indlcator. POWER OUTPUT :—12 Watts R.M.S. Into 3 to 4 ohms speaker, SIGNAL/NOISE:— £1 0.50
Better than —60dB on inputs 3, 4 and 5 & —50db on 1 & 2. SUPPLY :—220-250 AC Mains.
SIZE:—124" x 67 x 34", (VISIT OUR SHOWROOMS) plus p. & p. 60p
The new 20 watt (into 8 ohms) version .
J UST AN NouNcED for just £3 extra. All otherspecifications £1 3 50
as above.

Radio and TV Components (Acton) Ltd.
21C High Street, Acton, London W3 6NG
323 Edgware Road, London, W2,

Mail orders to Acton. Terms C.W.0. All enquiries S.A.E.
Goods not dispatched outside UK.
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ESSENTIAL BOOKS FOR RADIO AMATEURS
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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

BARGAIN PARCELS 141b at £1-45 plus 32ip p.p.; 28Ib at £2-75 plus
524p p.p.: 56Ib at £4-50 plus £1-25 p.p. Contain pots, Res, Valves, Diodes
Tagboards, Chassis, Valveholders, eic. Good value save £££s. Lucky Dip
Service.

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

Also 09J 4tin. dia. Length 15in, Also 7BP7 and 5FP7. All unused as new.
Price £1 40 post paid.

NEW HEAVY COAX CABLE dia. 1" 70 ohms approx. 50ft. lengths £1-40,
p. & p. 30p. 100 f1. iengths £2-70, p. & p. 50p.

AERIALS. New Condition Whip Type. 4ft. 20p: 11ft. 75p. all collapsible
type. P. & p. 4ft. 10p, 11ft. 15p. New bases on adjustable clamp for the
above, 624p. p. & p. 25p.

CRYSTALS AS NEW. Hc 6u, 5.,345; 5.030; 4.945; 4.875; 4.840; 4,795;
4,580; 4,660; 4,520; 4,510; 2,300; 2.295 Kc/s. 50p each plus 8p p.p.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 2}in.. 2in.
mill amps, volts, amps. Mixed at the bargain pricc of £2 P. & P. 25p. mini-
mum order of six.

ANY HEIGHT AERIAL TUBULAR SECTIONS {” dia. X 3ft. long. Brass
screw in ends, copper coated and painted. Good condition. 20p p. & p. 5p
each. Minimum order 6.

AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 1} inch 500 mico/
ampmeter 3 gang tuner 75 PF geared BNC type socket size 517 X 43" X
5”. Price £1-50, p. & p. 25p.

HEADPHONES DI. High impedance. Good condition 75p. p. & p. 15p.
R209. Set of valves 624p, p.p. 25p.

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 75ft. 40p, 90ft
471p.)100ft. 55p. p. & p. 20p.

AERIAL MAST POLES approx. 5ft high 2” dia. Interlocking ends. Mini-

mum order three. New condition. £1 each section. Carriage 35p each section.

g" 75 ohms Coax in 50ft coils with BNC piugs good condition. Price £1 4
0p p.p.

SLIDING RESISTORS. 12 amp, | ohm. Approx. 9in. long. 1-4 amp., 14
ohms. Approx. 7in. long. As new Ex Eqp. 75p. p.p. 15p.

QUOTATIONS FOR QUANTITY.
C.W.0. CARRIAGE CHARGES MAINLAND ONLY

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

A. H. THACKER & SONS LTD.

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

880

NEW VALVES! GUARANTEED AND TESTED
24-HOUR SERVICE

1R ‘25 | 30FL14 -67 | EBF89 27 | EF183 -25 | PCF80 25 | PY800 .80
185 21 | 30L17 88 | ECC81 15 | EFi84 27 | PCF86 -44 | PYBOl -30
1T4 ‘14 | 30PL1 58 | ECC82 18 | EH90 33 | PCF801 -27 | R19 27
384 -24 | DAFS1 21 | ECC83 -2l | EL33 54 | PCF802 38 | U251 60
V4 8 | DAF96 -85 | ECC85 31 | EL41  -52 | PCF805 56 | U320 -85
6/30L2 24 | DFol 14 | ECH35 -58 | EL84 20 PCL82 -28 | US01 78
6AT6 52 | DF96 -85 | ECH42 56 | EY86 27  PCL83 -83 | UABCS0 29
6AQ5 21 | DH77 18 | ECHS1L 28 | EZ80 19 | PCL84 31 | UBF89 -88
6BW7 48 | DK91 ECL80 27 | EZ81 21 | PCL85 38 | UCCS5 -32
6F1 67 | DK96 43 | ECL82 -27 | KT61 54 | PCL86 -85 | UCH42 -§6
6F23 64 | DL92? 24 | ECL86 -32 | KT66 75 | PFL200 -49 | UCHS1 -88
6F25 49 | DL94 48 | EF39 88 | N78 85 | PL36 45 | UCL8S2 -30
12AU7 18 | DL96 38 | EF41 56 | PC86 44 | PL81 41 | UF4l 49
25L6GT -18 | DY86 21 | EF80 -22 | PC88 44 | PL82 29 | UF89 8
30C15 56 | DYS7 21 | EF85 26 | PCO7 35 | 1}:33 -gé Uié: gg
. 9 B [ . . N
30C17 75 | DYSo2 -28 | EFe6 27 | pcooo s | L, B0 | ULE4 27
30C18 56 | EABCB0 28 | EFB9 24 | POCBS 27 | pruos 89 | Uves g8
SOF5 60 | EBC33 88 | EF91 12 | PCC89 -4l | pys] .23 | w7 48
SOFL1 58 | EBC41 47 | EF92 26 ' PCC189 46 ' PY82 28 | 277 18

Post/Packing on 1 valve 7p. plus 3p. per valve on each extra valve. Any parcel insured
against damage in transit 3p. extra. Office address, 0o callers.

GERALD BERNARD _  #30sbaldeston Road,

Stoke Newington, London N.16

TEGHNIGAL

J3asan

NITS

RADING

SEND FOR LISTS
ALL MAIL ORDER TO:—

 TAPE %
15-17 QUEEN STREET Long Play

Standard Play
ARUNDEL 3in. 2251t 13p

. 3in. 150t Izp | 3
Tel: 0903 882299 tin.  gootc.  sin | din. 4501 27p

- 5in. 9001t  52ip
OR CALL AT OUR HLFIffsin. fooit. “4sp Bin. 9
. 53in. 900ft.  5gp | Biin. 1.200it.  @5p
CENTRES AT: 1200t b |7in. LBoote  v2ip
% PORTSMOUTH
350-352 Fratton Road
(Tel. 22034)

FANTASTICALLY POPULAR

Triple Play
Double Play din.  900ft. 85p
3in.  soort.  gop 5lb- 1800fL £112}

A 51in. 2,4001t. £1-70
* SOUTHAMPTON 4in. 6001t 40p | 5} h
77 East Street Bin, 1,2001t. 75p | 7in. 3.6001t. £2-40
(Tel. 25851) 5%in. 1,8001t. 95p

Quadruple Play
6001t

% BRIGHTON (Tel 23975) ] 7in. 2.400ft.  £135 | 3in. 424p
6 Queen’s Road Postage 5p reel. Post Free less 59, on three reels.
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ALMOST UNBELIEVABLE! Think of the year 1984 and what ./{/S"
might be produced then—now get the fantastic ASTRAD
17 and SEE for yourself that the incredible R ans have
done it all NOW! It's the radio perfectionist’s dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a ‘‘crystal set’’! Complete with optional battery eliminator
for both battery and mains use! We’re almost giving them away
atonly £20-75—a mere fraction of even today’s Russian miracle
price! We challenge you to compare performance and value
with that of £80 radios! * Send & test 7 diys—we’ll refund
instantly if you are not astounded. Elegant biack and chrome
finish facia, set in fabul Cabi built tructed of
fine Russian hardwood in beautiful Teak Veneer finish—
prevents vibration, ensures purer and sweeter tone than aver!
Volume controlled from a whisper to a roar that would fill a hall!
Much wider band spread, for absol ‘“‘pin-point’’ i

selection! Plus ‘‘MAGIC EYE'' tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have surpassed
themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro-Circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short W s
to cover the four corners of the earth 24 hours a day, in-
cluding all normal transmissions, VHF, AM, FM, MW,
LW, USW, plus local and new stations not yet oparational
and messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on ex-
pensive T.V.'s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ONJOFF volume and separate Treble and Bass tone controls for
utter perfection of reproduction and tone! Press-button dial
illumination! Take it anywhere—runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal ferrite rod
aerial plus built-in “’rotatable” 1 ic aerial di t

used through extension amplifier, tape recorder ar public
address system. SIZE l4ins x 10ins x 4fins overall approx.
Magnificently designed, made to give years of perfect service.

{U.K. service facilities and spares available for years and years to come, if ever necessary!), With WRITTEN
GUARANTEE, manual with simple operating instructions and circuit diagram, ONLY £20:75 (with mains,
battery eliminator £1:48 extra) BOX, POST, ETC. 50p. *BUT WAIT, for only 55p extra you get the
sensational “‘“COMPUTERISED" WORLD TUNING GUIDE (It enables you to time, pinpoint and
get transmissions the whole world over—even a child can do it in a flash—it even lets you know when to
tune into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries
PLUS ultra sensitive earphone for personal listening. (Sorry—We cannot change these new radios
for any earlier model purchased.) HURRY! Send today or call at either store. It's a chance of a lifetime that

nobody cn ard co mive. SHOPERTUNITIES FOR BARGAINS!

THISYEARSNEW
ARRIVED! RUSSIAN MIRACLE! ch

STANDARD LONG and MEDIUM
Plus 5 SHORT WAVEBANDS
Plus ULTRA SHORT WA\IES;

5 £207

39ins approx. It’s also a fabulous CAR RADIO. Can also b: MA'NS/BATTERY

ABULOUS

.‘

: 2 "MAG EY A

7 E"tunin l

\“\i level indicator 4L=I
R —— ]

NSISTORS
I&Ap DIODES!

WAVEBANDS

BOX
POST
ETC.
SOp

OR £1-48extra

fabulods
D
n:lw

VLE AN

RADIO and™~
CASSETTE

WITH REMOTE
CONTROL MICROPHONE

Shopertunities ‘thunder’ ahead with an offer that’s FANTASTIC (even
by our standards!) We've dup 5 gnifi h# test i

in the world of sound! First-class makers! Fabulous VHF, AM/FM Radio
AND Cassette Tape Recorder & Player combined and it also runs off
standard batteries or mains. (Simply plug in the 220/240V. AC line cord.)
Record and play back anything, anywhere! Even tape direct from the radio
as you listen] 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 Levalle * Separate ON/OFF and HI-LO volume
controls! % Heavy duty bu n 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 SLIGHT-
LY.) Takes standard 30, 60, 90 or 120-minute Cassette Tapes obtainable every-
where. AND the amazing built-in full circuit VHF, AM/FM Radio gives
you superb clarity of tone, incredible station selection. Unique rotating Station
Selector Dial—get all local city and regional stations in every part of the country
plus B.B.C. National, VHF. Picks up dozens of foreign stations. Fabulous in
your car! You could pay £ £ £'s more for a Car Radio or Car Cassette player
ALONE! £23-75, CARR., ETC. 35p. Complets with simple instructions,
remote control microphone with on/off switch and microphone stand.
WITH WRITTEN GUARANTEE. Send today to Uxbridge Rd. and test 7 doys—
refund if not absolutely delighted. Or call at either store.

BONUS OFFER: Batteries and Cassette Tape 15p extra if required.

SHOPERTUNITIES. LTD.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape d and play d dibl

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 geiting one o! the BEST! Expensive
“PIANO KEYBOARD” CONTROL PANEL (or latest MASTER SWITCH control) and
AUTOMATIC LEVEL CONTROL. No fiddling with awkward tape and reels, just ‘‘slap-in”™
a cassette and off you gol (Takes 30, 60 or 90 minute standard cassette tapes obtainable
everywhere.) Amasing performance ensures perfect tapinga and saperb reproduction!
Remote control microphone. Rapid rewindl Fast forward! Beautitul tone from a whisper
to a roar. € self contained rd anywhere, indoors or out! Runs on standard
batteries AND 220/240v. AC mains. Beparate Jacks for remote control microphone, etc. 8ize
9}in.x Bin. x 2¢in. approx. Design can vary elightly. With carry handle. WRITTEN
GUARANTEE and full Instructions. ONLY 21249, post etc. 31p. ®Refund if you don’t
agree we could charge up to £26-07! BONUS OFFER (strictly one per customer): Caasette
tape, sat of ries AND mi stand, all for 50p exira if req. 8end today
and test 7 days, refund if not delighted. Or call.

| Order by post to Uxbridge Road address or call at either store. Bargains
lore at both stores—(COMMERCIAL TRAVELLERS PLEASE NOTE:

e i

gal
l Merchandising office at Holborn store.)
Dept. WP/27, 164 UXBRIDGE ROAD (facing Shepherds Bush Green).
LONDON, WI2 8A@ (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN Aopp. Chancery Lane), LONDON, W.C.lI (Thurs 7)
BOTH STORES OPEN MON TO SAT 9 A.M. UNTIL 6 P.M
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TEGHNIGAL
TRAINING

_In radjo television
--and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essgntial to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why notfill in the coupon below and find out how ?

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

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

® General Radiocommunications Certificate

® C. & G. Radio Servicing Theory

® General Certificate of Education, etc.

Now avaiiable Colour T.V. Servicing

Examination Students coached until successful

\

N EWSELF-BUILD RADIO COURSES

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

\

POST THIS COUPON TODAY

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

Accredited by the CACC Member of the ABCC

Please send me the ICS prospectus—free and without obligation. I

{state Subject oF EXam) . ...t l
NAME ..ottt et |
{BLOCK CAPITALS PLEASE) . I
ADDRESS ..o l
AGE............ OCCUPATION ..ottt . I

INTERNATIONAL CORRESPONDENCE SCHOOLS |

Dept. XT28 Intertext House, Stewarts Road,

London, S.W.8 4U| Ius |

POWERTRAN
ELECTRONICS

APPOINTED DISTRIBUTORS

TEXAN

TEXAS INSTRUMENTS DESIGNED
& APPROVED FULL KIT £28-50
post (UK) 45p

INCLUDES TEAK CASE

20 Watts per channel, 6 Integrated Circuits, 10 Transistors.
HARMONIC DISTORTION 0:05% at 15W 1KH:z into 15
ohm, 0-09% at 20W 1KHz into 8 ohm. FREQUENCY
RESPONSE 5Hz to 35KHz (-3dB). SIGNAL TO NOISE
RATIO 60dB magnetic pick-up, 72dB radio.
Components available in separate packs Eg. Resistors
and Capacitors £3-70, Switches and Controls £2-35,
Fibre Glass PCB £2-50, Semiconductors £8-35.

For other parts and full specification please see our free list.
More amplifier kits (Wireless World designs), slider
potentiometers, low priced semiconductors, etc. in
our free list.

FOR FREE ILLUSTRATED LIST PLEASE WRITE TO

DEPT.D
22 THE PANTILES BEXLEYHEATH KENT
MAIL ORDER ONLY

PRINTED CIRCUIT KIT

50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS snd TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 41" x 2]°. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
[{:3] (7) Cleaner/Deg . (8) 18-page Booklet Printed Circuits for Amalewrs
(9) 2 Miniature Radjo Dials SW/MW/LW. Also free with each kit. (10) Essential
Design Dats, Circuits, Chassis Pians, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehenaive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published
for the firat time, including 10 new circulta.

» EXPERIMENTERS

E PRINTED CIRCUIT KIT

ol My
: 60p
ﬁﬂ Postage & Pack. 10p. (U.K.)
Commonweaith:

- f SURFACE MAIL 20p

s AIR MAIL 60p

] Australia, New Zealand,
South Africa, Canada

1) Crystal 8et with biased Detector. (2) Crystal Bet with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifler. (6) arrier Power Conversion Receiver. (6) 8plit- Load Neutralised Double
Reflex. (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON"* Triple Reflex with
Belf-ad]usting regeneration (Patent Pending). (8) Solar Battery Loud-speaker Radio,
‘The amallest 3 desings yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the --Triflexon™ circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
8ize only 1-62° x -96° x -25“, (11) Wristwatch Radio 1:15° x -80° x -56°. (12)
Ring Radlo -70° x -70° x -55°. (13) Bacteriaspowered Radio, Runs on sugar or
bread. (14) Radio Control Tone R . (18) T P/P Amplifier. (18) Inter-
com. (17) 1-valve Amplifier, (18) Reliable Burglar Alarm. (19) Light-8eeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator,
{(28) Bignal Injector. (26) Pocket Transcelver (Licence required). (27) Conastant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radjo. (31) Wristwatch Transmitter/ Wireleas
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Btereo
Preamplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
‘‘Photophone™. (37) Light-Beam Transmitter, (38) Bilent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill S8peed Controller, . .plus 10 Photo-
electric Circults, Alarms, Modulators, Stabilisers. . .

YORK ELECTRICS, Mail Order Dept.

335 Battersea Park Road, London, S.W.11
8end a 8.4.8. for full details, and a brief description of all Kits and Projects.
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COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HQUSEHOLD TYPE

ONLY 95p

POST & PACKING 35p EACH

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 25p

POST & PACKING I5p

TESTED AND GUARANTEED PAKS

B2 Photo Cells, Sun Batreries.
4 0 5. 0 B A, 50p

B7% IN4007 $il. Rec. diodes.
4 1,000 PIV [amp plastic 50P

Bl |0 Reed Switches, mixed types 50p

targe and small

B9 200 Mixed Capacitors. Approx. sop

quantity, counted by weight

H4 250 Mixed Resistors. Approx. sop

quantity counted by weight
H7 Wirewound Resistors. Mixed
40 S 50p

He OCP7I_Light Sensluve [
2 e 50p

H18 ©C200/1/2/3 PNP Sit [
20 Otilitosean " 50p
30 1 W z Diodes,

HI0 20 Lo Volnges 65 ~dav. 50p

H3s Mixed Diodes. G . Gold
100 [hxsd,Oistes S, S 50p
Unmarked.

M 30 g Y 50p

H1% Integrated Circuits. 6 Gates
10 G e Fin Fios BMC 945 50p

H4o BFYS0/2, 2N696, 2N1613
20 BNShaNS s AGds S0P

UNMARKED UNTESTED PACKS
B&s |G Germanium Diodes 50p

Min. glass type
883 Trans. manufacturers’ rejects
200 0 TR RN s ana 50p

Germ.
54100 305 SSkie0 oassr S0P
2 400 RRWEREIG. S0P
B0 50 nwdTNTe S0p

ANT06A, BSYI5A, etc.

Bl 50 srzn;rt\aAnFluar:dTaaFnsislors 50p
Hé A 250mW. Z. Diodes
LU M ol 50p

HIZ 20 ’Jma;::vsoulli:on Stud Rectifiers, 50p

HI5 Top Hat Silicon Rectifiers,
30 75ZA Mixed voles 50p
Hls Experimenters’ Pak of
15 e e Ehcuies: Daca 50p
supplied

H0 BY126/7 Type Silicon Rectifiers
20 s o Mied votts. 50p

M5 farlun s o 50p

MAKE A REY COUNTER

FOR YOUR CAR

The ‘TACHO BLOCK'. This
en :apsulated block will turnany
0-1mA meter into a linear and
aceurate rev. cointer for any
car with normal coil ignition

£1 each

mies 1,000,000 FREE g0t

We hold a very large range of fully marked, TRANSISTORS,
tasted and guaranteed transistors, power RECTIFIERS,
t-ansistors, diodes and rectifiers at very DIODES,
competitive prices. Please send for free INTEGRATED
catalogue. CIRCUITS,

] FULL PRE-PAK
Guu uuu Silicon planar plastic transis- LISTS
tors. Unmarked, untested,
factory clearance. A random
samplmg showed these to be of remarkably
high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCYT70 etc.
Audio NPN, similar to ZTX300, 2N3708/9
BC107/8/9, BCI68/9 etc.
R_F. NPN and switching NPN Types also.
P ease state type of transistor required when
ordering

RELAYS FOR
8 VARIOUS TYPES £1
P& P 25p

INTEGRATED CIRCUITS

1-12 13-25 26-50
] 1

ALL AT 500 for £3, 1,000 for £5, 10,000 for £40 Clocked Flip Flop BMC931 20p 8p 1ép
Ex. 2/4-inpuc Buffer  BMC932 12p 1ip 10p

OUR VERY POPULAR 3p TRANSISTORS 2/4-input Expander  BMC933 12p 1ip 10p
T i Hex. Inverter BMC934 12p llp 10p

TYPE "A" PNP Silicon alloy, TO-5 can. Hex. Inverter BMC935 125 ilp 10p
TYPE "B_': PNP Silicon, _plastic encapsulation. e dmtecen BMC936 12p 1lp 10p
TYPE "€ PNP Germanium AF or RF Hex. Inverter BMC937 12p 1lp l0p
TYPE “£" NPN Silicon plastic encapsulation. Decade Counter BMC938 25p 23p 2lp
TYPE "'G' NPN silicon similar ZTX 300 range Div. by 6 Counter BMC939 25p 23p 2lp
TYPE "“H'' PNP silicon similar ZTX 500 range . Ioaracr BMC940 12p Ilp 10p
Hex. inverter BMC941 12p lip I0p

Type/D Flip Flop BMC942 20p 18p lép

Ex. 2/4-input Power BMC944 12p 1lp 10p

POWER TRANSISTOR Clocked Flip Fiop BMC945 20p 18p l6p

PRICE BREAKTHROUGH!
Plastic cased Silicon Power Transistors of
latest design. 40watts and 90watts. PNP
& NPHK types. All types available at the
most shatteringly low prices of all
time. All are fully tested, marked
and giaranteed!

1-1213.25 26-50
40W NPN 20p 18p lép
40W PNP 2lp 19p |7p
90W HWPN 24p 22p 20p
90W PNP 25p 13p 12ip
PAK PAKS of Complementary pairs
MP40

4/2 Input NAND Gate BMC946 1lp i0p 9p
Clocked Flip Flop BMC948 20p i8p Iép
4/2 Input NAND Gate BMC949 12p Ilp 10p
Pulsed Trig. Binary BMC950 20p 18p 1ép
Monostable Multivib. BMC951 25p 23p 2ip
Dual J/K flip Flop BMC953 20p I8p Iép
Dual J/K Flip flop BMC955 20p 8p Ilép
Dual J/K Flip Flop BMC956 20p 18p I6p
Quad. 2-input Power BMC958 12p lip 10p
2/4-input Gate BMC961 I2p 1lp 10p
3/3-input NAND Gate BMC962 lp 10p 9p
3/3-input NAND Gate BMC963 12p Iip I0p
Audio Amp. Iw. SL403D £1-50 £1-40 £1-36
Linear Op. Amp 709C 25p 20p |Sp
Decade Counter SN7490 65p 60p 55p

40W — 40W SOp 48p 4éo

MPS0

S0W — 90W 60p 58p Sép LOW COST DUAL IN LINE 1.C.
SOCKETS
14 pin type at 15p each | Now new low profile

16 pin type at Iép each. [ type

A CROSS HATCH GENERATOR
FOR £3.50!!!

YE5, a complete kit of parts including
Priated Circuit Board. A four position switch
givas X-hatch, Dots, Vertical or Horizontal
lines. Integrated Circuit design for easy
corstruction and reliability. This is a project
in the September edition of Practical
Television.

This complete kit of parts costs £3.50,
post paid.
A MUST for Colour T.V. Alignment.

BOOKS
We have a large selection of Reference and
Technical Books in stock.

These are just two of our popular lines:

B.P.} Transistor Equivalents and
Substitutes; 40p

This includes many thousands of British

U.S.A., European and C.V. equivalents.

The 1liffe Radio Vaive & Transistor
Data Book 9th Edition; 15p
Characteristics of 3,000 valves and tubes,
4.500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

Postage and Packing 21p.
Send for lists of these English publications.

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

Ful' of Short Lead Semiconductors & Elec-
trovic Components, approx. 70, We
guarantee at least 30 really high quality
factory marked Transistors PNP & NPN, and
a host of Diodes & Rectifiers mounted on
Priated Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

Please ask for Pak P.l. Only 50p.
10p P & P on this Pak.

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

DEPY. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. $SO 9DF
rneruous-ﬁsourumb (0702) 46344 ¢
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OMET HI-FI

discount warehouses

Rec. Retail Comet
rice Price
STEREO AMPLIFIERS
ALBAUATOO ...covvuvnnninininns 37-93 25:25
ALPHA 212 by Highgate 37-75 24-7%
AMSTRAD 2000 . 46-25 27-50
AMSTRAD Inlegra 4000 35-50 21-50
ARMSTRONG 521 . 59-00 4375
DULCI 207TM 32:00 19-25
FERROGRAPH F307 Mk. Il (cased) 68-00 45-50
GOODWINRH2525.............. 59-95 47-95
H.L. Audio Phoenix 707 29-00 14-95
JVC NIVICO MCA 104Z 85-00 70-95
MCA 105E .. 130-50 108-95
MCA V5E Quadra-
phonic............ -00  74-95
MCA VSE -
phonic 148-00 124-95
KELETRON KSA 700.. 29-00 17-95
KELETRON KSA 1500 39-00 23-95
LEAK Delta 30 {cased) 69-90 48-95
LEAK Delta 70 (cased) .. 85-90 57-95
METROSOUND ST20E 39-50 24-20
METROSOUND STé60 .. 70-00 45-45
PHILIPS RHS21 .... 109-00 89:95
PHILIPS RH 580 . 30-50 21-50
PlONEER SASDOA 47-10 32-95
SAB00....... 95-48 57-95
SA800 126-55 75-95
133-83 83-95
.. 155-82 94-95
QD 210 Quadraphonic decoder.. 42-85 29-95
QA 800 Quadraphonic .......... 188-60 122-95
QC 800 Quadraphonic pre-amp .. 129-98 84-95
QM 800 Quadraphonic pow. amp. 160-84 104-95
Reverberation 202w 54-95 35-95
RANK ROTEL 210 34-90 23-50
RANK ROTEL 310 52:00 34-95
RANK ROTEL 610 .. 78-50 51-95
RANK ROTEL RA 81 105-50 72-95
RANK ROTEL RA 1210 . 129-00 89-95
ROGERS Ravensbourne . 64-50 49-25
Ravensbourne (cased) . 69-50 53-95
Ravensbrook Mk. 1 50-50 38-95
Ravensbrook (cased) YPRN 55-50 41-95
SINCLAI 2000 . 35-00 22-95
.......... 45-00 28-95
PROJECT 605 20-95 18-90
SOLARVOX 20. 10 watts. RMS per
channel .........coiveeioiiiiins 9-95 24-95
SOLARVOX 30. 15 watts RMS per
channel .............ciiien 8-95 32-95
SOLARVOX AM108 2 x 8 watts.
RMS plus MATRIX 4 channel.. 28-45 19-95
SOLARVOX AM318 2 x 18 watts.
plus MATRIX 4 channel o0 41-38  26-95
TANDBERG TA300 69-90 54-95
TELETON SAQ 2068 33-00 20-50
307 33-00 20-50
GA 2021 45-75 28-95
WHARFEDALE Linton amplifier.. 65:00 41-95
A}l take both ceramic and magnetlc cartridges.
TUNERS
AMSTRAD Multiplex 3000 FM .... 39-95 28-95
*ARMSTRONG 523 AM/FM 52-68 40-95
*ARMSTRONG 524 FM . 40-97 31-95
ARMSTRONG M8 Decoder 9-50 6-95
*DULCIFMT7FM ....... 24-43 17-50
DULCI FMT. 7S Stereo . 32:89 24-50

GOODMANS Stereomax
$VC Nivico MCT VSE
MCT VIE AM/FM
LEAK Delta FM .....
LE/}I_K Delta AM/FM ...

Ravensbourne in Teak Case
Ravensbrook Chassis .. 42-14
Ravensbrook (cased) . 48-00
SINCLAIR 2000 ..... 45-00
. 45-00

Project 60 Tuner (stereo) . 25-00
All above Tuners are complete with MPX
Decoder except where starred

TUNER/AMPLIFIERS

AKAI CR80T FM/AM Tuner Ampli-
fier with built in Eight Track Tane

2600
ARMSTRONG M8 Decoder
ARMSTRONG 525.. ceeeee. 9014
ARMSTRONG 526 ..o 102-72
CARLTONE M4000 AM/FM with '8
track player and speakers ...... 69-95
GOODMANS Module 80, 35w. RMS 93-00
Module 80 Compact 168-00
Module 90 . 119-00
Module 110
100w. RM

105-95

Rec.

TUNER/AM PLIFIERS—continued
GOODMANS Madule 110, Compact
JVC Nivico VR 5500/5501 AM/FM
VR 5521L AM/FM and SEA.
4VR 5414 Quadraphonic ...
KYOTO 1000 AM/FM Tuner/Amp li-
fier with built in Stereo Cassette
Recorder. Complete with two
speakers and two microphones..
LEAK Delta 75.. ..
PHILIPS RH 790
PHILIPS RH 720 ..
PIONEER SX525

QX 8000 Quadraphonic... 00
ROGERS Ravensbrook Chassis ..
ROGERS Ra»;esro\sbrook (cased) ...

X

ROTEL RX B00A -
ROTEL RX 154A Quadraphonlc g
SOLARVOX TAM 1105 2 x § watts
RMS AM/FM Multiplex comp.
with 2 speakers and featunng
Matrix 4 channel
TANDBERG 1171 MPX.
TANDBERG TR200 MPX
TANDBERG TR1000 FM MPX (leak)
TANDBERG TR 101 AM/FM MPX. .
WHARFEDALE LINTON WE40....
TELETON CRS5 .............
TELETON RBOOO AM/FM .

Retan
Price

Comet
Price

All the above take magnetlc cartndges except
Teleton R8000 which takes ceramic only. All include
MPX Stereo Decoder with the exception of Arm-

strong where M8 decoder is extra.

TURNTABLES
CONNOISSEUR BD1 kit ..........

CONNO!SSEUR BD2 Chassis ....

CONNOISSEUR 8D2 PIC/SAU2
GARRARD SP25 Mk. Ill
GARRARD 408 .....
GARRARD SL65B .
GARRARD SL95B.
GARRARD 401 .
GARRARD SL72
GARRARD AP76 .
GARRARD Zero 100
GARRARD Zero 100S .
GARRARD WB4 Base Mk. t
Zero 100 and Zero 100S..........

36-95
4-95

price
GARRARD SP25 Mk. 111
with Goldring G300
McDONALD MP60
with Goldring G800
McDONALD MP60
with SHURE‘P: 44/7

McDONALD HT70
with Goldring G300

GARRA
with Shure M5SE
GARRARD AP76
with Shure M75EJ
GARRARD 2025 with
Sonotone 9TAHC
GOLDRING GL 75
with G800

The following Turntables are complete with
’Ef.?&' B aady for ever Al ot sbeciai
Special Price £18-50
Speclal Price £17-50
Special Price £18-95
Special Price £19-95
Special Price £25-50
Specia! Price £26-50
Special Price £30-50
Special Price £32-50
Special Price £§2-75
Special Price £39-50

THORENS 150 AB complete with TX11
cover, Shure MS5E cartridge £60-35 £49-95

Base and cover toBﬂt GARRARD
58 . . o

21

Cover for 75P (de Luxe}
Cover for 85P ............
C99- nllnth and cover for G99 .
GOLDRING G99
LEAK D Ita
JVC Nivico SRP 473 Quadraphonic.

including plinth and cover ......
McDONALD MP60 .
McDONALD 610 ..
McDONALD HT70

L 20
Base and cover for MP60 and 610. Sp Price
9-00 S§7

PHILIPS GA212 Electronic ........
PIONEER PL12D with base and
cover

S Prlce
29-

49-18

3-60
50

Rec. Retar!
Price

TURNTABLES—continued

PIONEER PL61 with base and cover

76-73
.. 82-83
AB oo 115°69
THORENS TD 125AB MK 1 with
TP 1B AIM . .veiieerenirenesnns 2454
THORENS TD
and cover ..... 69-80
THORENS TD150 36-30
THORENS TD150A Mk, 46-33
THORENS TD150AB Mk. | 50-17
THORENS TX11 cover ... 4-49
WHARFEDALE Linton . 37-50
PICK UP ARMS AND HEADS
AUDIO Technica AT 1005 Mk. 11.. 18-78
AUD!IO Technica L2 lifts .. -61
CONNOISSEUR SAU2 . 14-61
GOLDRING Lenco 75 . 13-96
GOLDRING Lenco L6s . 10-46
GOLDRING PH6 Head Shell 2-97
SME 3009 with S2 Shell . 32-34
SME 3009 HE with 52 Shell . 33N
SME 3012 with S2 Shell . 34-44
SMc 3012 HE with 52 Shell 35-81
SME S2 Headshell .............. 2-59
SPEAKERS
AMSTRAD 138 (pair) Teak ...... 26-00
AKAI SW 155 64-50
Band W Model 159-50
B and W DM2 . 69-99
Band W DM4 49-66
B and W DMS (palir, 59-48
CELESTION COUNTY pa 47-94
Ditton 120 (pair) 5640
Ditton 15 ..... 37-40
Ditton 25 65-00
Dltton 4 . 54-00
n 66 . 99-00
FERROGRAPH S1 inc. stand 95-00
GOODMANS Minister Pair 49-20
Havant (pair} . 57-12
Magister ..... 65-63
Double Maxim 67-40
Mezzo3 ..... 35-70
Magnum K2 . 46-20
Goodwood 55-00
Dimension 8. 72-44
DIN 20 NT Kit . ... 1249
KELETRON KN 400 2-speaker
system (pair) 15-86
KN600 3-speaker 26-46
KN800 3-speaker system (pair, -80

40-80

KN1600 3-speaker system ..

KN2100 3-speaker system
LEAK 150 (pair)
LEAK 250 (pair) .
LEAK 600 ............
LINEAR 10 watt Teak (Pair) .
MARSDEN ALL Annexe

Walnut {pai
METROSOUND HFS 103 (nau)

202
Duplex 15 .
Duplex 25 ...

a
°

Tan 11 (pair) ....
TL 12 Teak (pair)
TL 25 Teak (pair)

TG300_ (pair;
V‘(IHA;?FEDALE Denton
i
Linton Mark il (pair)
Triton 111 (pain)
Melton Mark 1l ..
Dovedate 3 Mark il
Rosedale
Unit 3 speaker kit
Unit 4 speaker kit
Unit 5 speaker kit .

CHASSIS SPEAKERS

GOODMANS Twin-axiom 8 . 9-12
Twin Axiom 10 .. 10-06
Axiom 401 17-68
Audiom 8P .. 5-49
Audiom 10P 5-97
Audiom 12P .. 13-00
Audiom 15P . 21-00
Audiom 18P . 35:70
Audiom 100 40 watts din. 12-00
ARU 172 .. 4-50
Axent 100 6:90
Midax 650 13-59
Attenuator 73
Crosgsover 717

WHARFEDALEam Bronze/R 4-75
Super 8/RS/DD 8-50
Super 10/RS/DD.. 14-00

Comet

Price

17683 119-85
8-85 6
6-
3
-85
-95
-95
-95
-85
60
-95

-

» -
COLNNOABREDOLASID

aR8H383B4

50
85
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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 UK
at Clowgh M, Hell,
ten, Dencaster
Lexcuslor
. Wekaluld

Rec. Retail Comet Rec. Retail  Comet Rec. Relail Conet
Price  Price Price  Price Price  Price
CARTRIDGES HEADPHONES—-con{mued TAPE RECORDERS—continued
CMISTRAD G00C «.veeeereeeenns 532  3-40 AKG K80 . 1500 8-95 AKAL GX370D . - - veeeneeannsen: 00 259-95
AMSTRAD 300D 8-10  5-40 AKG 100 800 -4-95 AKA! CRBOD 8-track stereo deck 85-02 58-25
AMSTRAD 900 EX . 1190 8-50 AKG 120 10-00  4-50 AKAI CR80 8-track stereo recorder 106-39  74-00
AUDIO TECHNICA 6-47 3-45 KOSS HV1 20-00 15-95 AKAI CRBOT 8-track stergo recorder
CONNOISSEUR Ceramlc S 6-09 4-95 KOSS ESP- 9 Electrostatic . 69-00 52-95 and tuner amplifier .. 149- .
GOLDRING G850 610 310 KOSS ESP-6 Electrostatic . 45:00 34-95 AKAI CRB1 ........ . .
GOLDRING G800 . 5221 450 KOSS K2 plus 2 Quadrafone 45-00 35-95 AKAI CR81D . .
COLDRING G800E 1767 100 KOSS PRO 5 L/C ..... 30-00 23-95 AKAl X200D . . .
GOLDRING G820 162 825 KOSS PRO4AA. 28-00 20-95 AKAI GX 220D . .
COLDRING GB20E §7-44 12.25 KOSS KO-7278 1650 12-45 FERGUSON 3258 4-track . . .
COLDRING G820 Super E . 23.95 16.25 KOSS 747 2000 14-95 FERROGRAPH 702/704 Dolby .... 285:53 241-95
COLDRING @800 Super E . 24-41 1525 KOSS K-71 1000 71-75 FERROGRAPH 702H Dolby . 207-28 251-95
ENMPIRE 1000ZE/X ornr. §2.22 3995 KOSS K6 .. 12-50  9-50 FERROGRAPH 722/724 Dolby .. 326-65 276.95
EMPIRE 989VE/X 45.44  28-95 KOSS K6/LC 14-00 10-50 FERROGRAPH 722H Dolby ...... 338-40 286-95
EMPIRE 999TE/X 26-13  18-95 KOSS KG/LCO Quadrafone. . 2000 16:95 FERROGRAPH 702/704... 235-00 172-85
EMPIRE 999SE/X 21-11  13-95 PIONEER SE 50 ......... 21-80 13-25 FERROGRAPH 722/724. 276-13 198-95
EMPIRE 9998/X 1636 10-95 PIONEER se 30A . 12:60 825 FIDELITY Braemar 4-track . 34-75 1995
EMPIRE 909E/X 279 850 PIONEER SE 20A . 788  4-985 GROSVENOR MPX 8-400 AM/FM
EMPIRE SOBE/X 9-94 695 PIONEER SEL 20 . 10-53 680 MPX Tuner/Amplifier, magnetic
HURE M3DM 610 375 PIONEER SEL 40 . 17-43  11-30 input with built-in 8-track cart-
HURE M31E 11-63  6-95 ROTEL RH 630 650 4-50 ridge player with speakers ...... 67-50
HURE M32E 10-73 .50 ROTEL RH 700 995 675 GRUNDIG TK 121 {twin-track) .... 5625
HURE M44-G 830 495 SOUND MD806 . 640 270 GRUNDIG TK 141 (4-track) ...... 62-10
HURE M44-7 7-90 4-50 WHARFEDALE 12-50 875 GRUNDIG TK 146 (4-track auto).... 66-95
HURE M-44C 7.0 4-90 WHARFEDALEISODYNAMIC 19:65 14-95 GRUNDIG TK 147 (4-track auto).... 98-65
HURE M44E 360 4-75 MANUFACTURERS' GRUNDIG TK 148 (4-tr. auto 2 spd.) 7410
HURE MssE 570 380 | HI-FI STEREO SYSTEMS—_COMPLETE SIS UGS B CHIEE SR o o
HURE M75°6 (5) 836 545 iR P iioene GRUNDIG TK 3200 Hi-Fi (Battery).. 141-10
HURE M75-6 . 13-60 7-60 DANSETTE Consort Stereo PHILIPS 4303 Twin-track .. 39-48
HURE M75EJ. . 15-40 875 DANSETTE PHILIPS 4418 4-track stereo ...... 200-00
HURE M75.D 4900 10-15 AN G TANDBERG 2041 4-track Stereo .. 130-50
HURE M75E/95G 20-80 12-95 DECCA SOUND 613 | TANDBERG 1841 4-tr. stereo deck 8600
HURE MOIED 1845 9-95 D Al ouNDleN TANDBERG 3021X 2-track stereo 113-00
SHURE V15-11 39-40 24-95 DECCA SOUND 1204 TANDBERG 3041X 4-track stereo.. 113-00
SONOTONE 9TAKC Diam/Saph  3:75  1- DECCA COMPACT 2 TANDBERG 4021X 2-track stereo 17900
Starred cartridges above are ceramic. All others are DECEA COMPACT 3 TANDBERB 6021X twin-track stereo  189-30
e atic) R TANDBERG 8041X 4-track sterec .. 199-30
BLANK TAPES EKCO ZU4 TAPE RECORDERS (CASSETTE
SCOTCH DYNARANGE CASSETTES FE(RGUSON 5 ARAI CS350 tapeadecf( SE " 9-95  59-50
ng 071 0-40 FER:;V(Jg‘ON 5B wllh Radlo AKAI CS35 3terec inc. Speakers 112 50 8295
(new model) 107-00 82-85 AKAI GXC 40D tape deck ........ 95-50 €6-95
I ARsee el H AKAI GXC 40 ..vvenrenaranronns 112-50 82-25
FIDELITY UAT Music Master with AKAIGXC 40T recorder, tuner/amp. 167-50 123-95
R w M gL B
. olby tape deck. . “ 03 - 5
FIDELITY UA2 Music Master . 43-50 AKAI GXC 65D Dolby auto-reverse
FIDELITY UA3 Music Masler 5 63-00 R .
FIDELITY Stereo Nine . 38-50 tape deck .......coouviiiiiiins 154-50 110-2§
------- 7900 RGN, Raiojcagsetie. o "‘S"’ 300 1998
EROSVENOR WiPX '5.400 AMEM Ay fecorder . i
MPX Tuner/Amplifier, magnetic gﬂgn I%ﬁ;cgdueﬂe oC70 gggg :::S
input with bullt-in 8-track cart- BUSH TP 66 Battery/Mains 2.8 2130
HL R0 Tl EEXLEE ancocs TR B BUSH TP 70 Battery/Mains . 2813 19-95
© 8600 49-95 BUSH RTP 100 BnnerylMaIns “with
: : 43-95 33-95
KB Y035 with 6 ke %525 Dech
7" D.P. 2400 with 662 speakers . ; : with_chromium_ dioxide Cewitch 6173 .
Postage—Tape, cassettes and 8T camldqes 1 9 KB 1250 with KS 653 Speakers ....  71-00 CARLTONE LCR 500. . Sp Prlce ::gz
items 5p per order. Packs of ten post free. KB 2010 with 658 speakers . 101-50 DANSETTE DCT 105 . 62 14-95
KB 2250 with 658 speakers . -00 EKCO 350 batt./ VHF/ 39 97 29-
BASES AND COVERS MURPHY 902 Studio t M/VHF FERGUSON 5940 with ‘00 o3
CONNOISSEUR Pllnth 8D1 .. 557 4-50 Radio ... 84-50 1S ORI ot e AATOR 5505
CONNOISSEUR Cov 417 340 MURPHY 903 . 84-42 A &5 = EH AR
CONNOISSEUR P.U. Mount Board 095 075 PHILIPS 808 . 105-00 RER e S Ohlsesy Tae 8 afs HiH
CARRARD WB1 Base 378 295 PHILIPS GF 824 . 65-30 N e or above 1600 12:00
GARRARD WB4 Base 5-60 425 PHILIPS 825. 49-50 A S e i o EOFR B
GARRARD SPC1 Cover 3-68 275 PHILIPS 826 . 75-00 B N / R e/Radlo,
GARRARD SPC4 Cover 438 325 PHILIPS 835 . 69-50 TR DA CERTIEID b, [T H
Special Offer of Base and Cover to PHILIPS 836 95-00 R AR L I opong - (L 395
fit GARRARD SP25, SL55. SL6s8 PYE BLACK BOX un|t Stereo 1022  90-93 ARl T (ST / n
03500 .- . eei e p. Price 360 | RIGONDA Party Time .__......... 28-50 e I ceepoppnng - CHE) EERE
GARRARD W84 base MK 11 1o fit STEEPLETONE Stereo System. 4175 i "’,'f‘:' ol / s
Zero 100 and Zero 100S . 6-55 430 ULTRA 59-95 A HICD cogpecencoge 61-45  45-95
GOLDRING Plinth 75 . 977 875 ULTRA 5540 8 (new model) . 79-50 AT A k) L SR - o o
GOLDRING Plinth 72 .. 9-42 850 ULTRA 6455 41-3 PH|L|/PS 305/0203 | K 2-95
GOLDRING Covers 72P 71 325 ULTRA 6454 38-85 Bliidise 2202 /2003, i T B
Cover for 75P De Luxe - . 523 360 e SO IERS I e ery/mains . 28 24-95
Cover for 85P : 6-98 495 2405 Stereo with 2 RH401 o
O NSk X¥55, or TO1AB ] 8 siso) AKAIIT2IL ©ovenennneecenenns 99-90 7395 . 72:00 54-95
THORENS TX11 Cover .... . 4-49 360 AKAI 4000D 4-track stereo deck.... 93-65 64- 21-50 15-95
SME_Plinth  System th o00iDS a LF 50502108525
motorboard .. 46-20 3595 69-90 49
MOTORBOARDS 585 445 N STC 1 feas 3098
S acer B W WHARFEDALE Dolby DCIMk.11.. 119-00 85-95
ypasrronss
AD HPS5A .............. 750 390 ) : o
HPS6A with volume control . 10-70 -70 FREE Technical Advisory Service. If in doubt ask us! Price list on request.

HPS7A bass and treble controls 13-95
AKAI ASE9 . 7

Comet guarantees that all prices quoted are genuine. All items offered avallable at these prices
atthe time this issue closed for press. Add 75p for postage, packing and Insurance on all orders
(Cartridges 20p) OR, IF SECURICOR DELIVERV REQUIRED ADD £1-95 ONLY.

AKAI ASE22 .
AKG K180 . Make cheques. Money Orders payable to 'COMET

COMIET WIGH FIDELITY DISCOUNT WAREHOUSES

OPEN DAILY TO THE Dept. PW BIRMINGHAM: Heeley Road, Seily Oak, B29 6EY. Te/.: 021-472-6181 and at Tivoli
PUBLIC FROM Shopping Centre, 1570-1572 Coventry Road, Yardley 826 1BJ. Tel. : 021-706-0684
9am 8orm Monda Dept. PW EDINBURGH: 1 Newhaven Road, EH8 5QX. Tel - 031-554-4454 (3 lines)
9am-1 pm Tuesd Y Dept. PW HULL: Reservoir Road. Clough Road HUG 7QD Tel.: 0482 46441 (6 lines)
“m_.lim LY/ Dept. PW LEEDS: 78 Armley Road, LS12 2€EF. Tel.: 0532 40551

P! Dept. PW SHEFFIELD: The Mill, 1 Loxley Road, Malin Bridge, S6 4TN. Tel.: 0742 341721/6

Wednesday De
ept. PW STOCKTON: Teesway Portrack Lane, Teesside TS18 2RH Tel. : 66132/65215
::"m‘jpm ;,?:”d“ . Dept. PW ROCHDALE: Corner of Well i'th'Lane and Queensway. Te/.: fome talreni
H 5’“ & ay Dept. PW LEICESTER: Syston Street. Te/.: 0533 52236 8tcunlcon within 7“.«-
V) Saturd Dept. PW WIGAN: Wharf Mill, Princess Street, WN3 4EZ. Tel.: 0942 34741 (Add £1.75 only for Securicor deiivary)
ay Dept. PW HACKBRIDGE: Felnex Trading Estate. 180 London Road, Hackbridge, Wallington ALL GOODS FULLY INSURED AGAINST

LOSS OR DAMAGE WHILST IN TRANSIT

885

Surrey. Tel.: 01-669-0271
Dept. PW DAGENHAM: Rainham Road South, Dagenham RM10 8ST. Tel.: 01-595-5111
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CASH
SAVING
* PACKAGES

* Kk k k Kk Kk Kk Kk %

The Space Age WORLD RECORD award winning 7’ 6” long
All Band JOYSTICK VFA Antenna— JOYMATCHA.T.U.—
TRIO RECEIVER or TRANSCEIVER — Matching HEAD-
PHONES — A COMPLETE STATION IN ONE COMPACT
PACKAGE — THE FLAT DWELLER'S DREAM |

1972 JOYSTICK VFA £11-40 (A); JOYMATCH ATU 111
Y or 111A £11-40 (B); JOYMATCH ATU LO-Z500 £16-45
(C).

COMMUNICATIONS HEADPHONES £2-60 (D)

(Allincluding postage, packing, accessories & insurance.)

* 2 % %
2 g D D . P o

PARTRIDGE PACKAGE No. 1
9R59DS receiver .. £E49-50

* ltems (A); (B); (D) above .. £11-08
Complete en. Coverage ———
Station 0o oo .. £80-30

PARTRIDGE PACKAGE No. 3

PARTRIDGE PACKAGE No. 2

JR310 receiver . .. £75-00
O Ilemn (A)i (B); (D) above .. £71:08

Complete Amateur RX Station £82-00

PARTRIDGE PACKAGE No. 4

COMPARE OUR PRICES

Speaker Bargalns
EMI 13x8In3, 8&150HMS
PLAIN £2

WITH TWEETER .. £2-25

Type 350-20 wn(( with Twooter
8. OHM p. & p. 37 .~ £7-25
TWIN TWEETER g .. £3-50
8x5In3,84150HMS .. £1-30
7x4in3'4 8 OHMS £1-08
FANES”8. OHM DUALCONE £2-30
CELESTION8”15.0HM .. £1-50
GOODMANS 10 x 6 3.0HM.. £1-60
BAKER GROUP 25 12” 25
WATT 8 or 15, M £5-75
21”7 8 or 64 OHM p. 10p o
POSTAGE 2%5p pov SPEAKER
Kit-Form Cabinets Teak
{177 x 10” x 6”) with a 13" x 8~
or 8” CUT gg o0 2-78
(12" x 12" x 8”) with 2a8” x 5" or
” CUT OU £2-25

T
(PLEASE SPECIFY CUT OUT)
Add 35p per Cabinet for p. & p.

Clnvldon with standard fittings &

ACOS GP91/25C or GP91/
3SC STEREO COMPAT-
IBLE £1-05

ACOS GP94 STEREO CER. £1-90
£1:38

RAM MON .. £2-00
ACOS GP67/2C MONO CRVS. -8§
ACOS GP101 COMP. CRYS, -75
ﬂch SONOTONE STEREO

YSTAL
POSTAGE 5p por CARTRIDGE
Mlcrophonc Bargalns

Mlicrophone Blvnalnl—con(lnued
MIC80 '"ACOS" stick crystal
CM70 PLANET stick metal,

switch crystal £1-48
DM180 Dynamic unl- dlv. bali
metal £3°7%
UDiSO 50Kl600 "OHM ‘unl- dlv,
ball metal £4-30
TW209 LESSON DUAL IMP’
ball metal, uni-dir. £5-75
GUITAR MIKE 0o -48
LAPEL TYPE, crystal | ca 48

POSTAGE 17p each.

Amplifier Modules

One valve chassls Amplifler for
record player 2 Watt output, volumse
control and tone control,
switch, £3-50 (P. & P, 25p).

3 Watt mono Audio Module (Tran-
sistorised) £2-50 (P. & P.

15 Watt Mono Audio Module (Tran-
sistorised) £3-95 (P. 10p).

3 Watt Stereo Module (1&" Watt/
Channel) £3-75 (P. &

5 Watt Stereo Module (2 ? ‘Watt/
Channel) £5-50 (P. Sp)

Stereo Hnadphones
De-Luxe finish 8-16 Ohm Matching
Imp. mono/stereo switch compiete
with lead and stereo jack piug oniy
£2-75 (P. & P. 25p).

NO STEREO PHONO SOCKET!

on/oft

Headphone Adaptor only £1-35
(P. & P. 10p)
Tapes — "MYLAR” base finest

qunll!y Britigh made.

5" 3p 51718001t  8Sp
5”900 ft 45p 77 12001t  SSp
77 1800t  88p
77 2400t 9Sp

MIC45 "ACOS" motnl cnu,

crystal hand . o 95
CM 20 Crystal Hand .. -45
DX143 Dynamlc, cassette-

type dlck . . .. £1-80

tt SSp
POSTAGE 9p each,

THIS MONTHS SPECIAL OFFER

Converts your battery operated radlo ol

Battery Eliminator’ 230V in 6 or 9 Volts out. Only £1-99

r cassette vecorder to mains 'Binatone
(P. & P. 10p).

SEND 25p FOR COMPLETE CATALOGUE

RIVERSDALE

Mail Order Department W2/73, P

ELECTRONICS

.0. Box 470, Manchester M$0 4BU

ALL OUR MERCHANDISE

IS FULLY GUARANTEED

JR599 recaiver . .. £135-00
* Items (A); (B); (D) above oo FREE

Compiete Amateur RX Stutlon ﬂl!-o.

TS/PS515 Transcelver 180W £210-00
® items (A); (C); (D) above .. FREE

Complete TX-RX Station . £218-00

BARCLAYCARD — ACCESS — PERSONAL LOANS|!

ALSO: SP5D SPKR. £4:50; 2M CAR TRANSCEIVER
TR7100 £99-50; 2M PERSONAL TRANSCEIVER TR2200
£62:50; CW FILTER (TS515) £14:00; 10AZ FILTER (JR310)
£14-76; 100KHz CAL CRYSTAL £3-18; OA2 MAINS
STABILISER 67p; B1016L P.T.T. HAND MIC (515) £3-38.

PARTRIDGE BUDGET LINE—

ARTIFICIAL EARTH—SOLVES YOUR EARTH PROB-

LEMS £4-80; AERIAL BANDSWITCH—TUNED AERIAL

£4:80; A.T.U. KIT—FULL COVERAGE TX/RECEIVER
£4-80; ASSEMBLED £5-80.

(All including Postage, Packing, Accessories & Insurance.)
Send 3p stamp for full illustrated details of Partridge Products.

TRIO brochures (state which) 3p stamp extra.
CARRIAGE & INSURANCE EXTRA OVERSEAS.

BOX 5
PARTRIDGE ELECTRONICS LTD.
BROADSTAIRS, KENT

Phone : 0843 62535 or 62839 cheap periods.

886

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 4285

The T.V. Graveyard of the North, as seen on T.V. Close to the
Motorway. Plenty of Free Parkmz Space. Call in and see us any

day 9-6. Closed Sunday. Est. |
NEW TOP QUALITY MAINS

935.

TRANSFORMERS. 250v-0-250v

at BOmA. 6-3v at 4amp. Not to be missed at £1-50 Post Pacd

Weight 10lbs.

ONLY 40 OF THESE SO HURRY. Grundy Transistor Tester
Tests PNP & NPN Types. Base Current |0-500uA, Leakage, Gain
. etc. Clean Condition but Untested. Less Battery and Meter.

£)-30 Posc Paid.

This is a Nice Unit. Portex X-Ray Unit Model 3. Mains Operated.

2, 3" Meters 0-250v and 0-20mr.

0-12Sec. Timer. Untested £2-50

Carriage Paid. Good Breakdown Unit.

STUDENTS' WIRELESS PROCEDURE TRAINING SET. Com-
prising: Mike, Single L.R. Phone and Connector. In small Wood
Case. Good Condition, but Untested. A Gift at £1-25 Post Paid.
Complete Untested T.V. Sets, with Back and all Valves, BBC!

and ITV 177 90° Tube £2. 17" |
and Ins. £1-50.
Reclaimed T.V. Tubes. Ali with

10° Tube £3. 19” Slim £5. Carr.
12 Months’ Guarantee. Awa43/88

£1-50. AW43/80 £1-50. MW43/69 £1. Many other Types in Stock.
Carriage and Ins. on any Tube £1-50.

Latest Air Ministry Release. Radio Receiver Type R4187. 2-8 to
IBMHZ. In Three Bands. With 17 Miniature Valves, 26 Volt Motor

Power Supply.

Motor and Manually Tuned. Very clean less

Crystals and Untested £5. Carr. and Ins. 75p.
Ex Equipment Valves. All Tested on our Mullard Valve Tester

before despatched. 3 Months’

Guarantee on all Valves. Single

Valves Post 3p, over Post Paid.

ARPI2 5p PCF80
EB9I 4p PCCB4
EF80 8p PCLB2
EF85 12p PCLE3
EBF8Y9 12p PCL84
ECCBI 10p PLBI
ECC82 120 PLE2
ECL8O 8p PLE3
EF50 60p per doz. PL36
EF9| 4p 37]]
EYB6 20p

Sp PY82 8p
S5p PY33 17p
12p UIgi 20p
12p 6BW7 10p
12p 6U4 10p
17p 20P1 15p
8p 20P3 10p
8p 30F5 10p
17p 30FLI 20p
8p 6/30L2 20p
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ENTERTAINMENTS.

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

SA25-SA35-SA100 |OTHER SAXON PRODUCTS. . .

LOW-PRICED AUDIO MODULES 120 WATT HEAVY DUTY MODULE £13-90 + 20p carr. or with supply
FOR DOMESTIC & COMMERCIAL USE £18-95 + 40p carr.

Featuring a rugged class A driver stage, this module will
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 sensitivity 200 mV into 10K

Construction Fibreglass board
Si 87 x 47 x 4” (5" with supply) NEW £27'90

ize
Low distortion parallel push-puli output stage. 160 watt version & supply

SINGLE CHANNEL SOUND/LIGHT CONVERTER

R OD OYED
DUR 0 0
. AD AVAILAB 0 RA This compact and reliable unit operates from amplifiers with
B A R P A » O A 0 5 outputs from 5-100 watts. Does nol impose a heavy load on
N NO 0 D O O OF OUR the amplifier, or, if connected in the wrong polarity, cause any
DV D D R damage, as with some units.
O Operation is simplicity itself and the unit is fully fused. The
unit is supplied to function from bass notes but may easily be
A converted to respond only to treble or mid-range notes by the
| ] g, addition of components costing less than 5p.
o dlode SPOT BANKS INCLUDING 3 SPOTS £8.90 carr.
- STATE COLOURS : RED, BLUE, GREEN. free
i 4 LW e £10-25 complete, carr, 40p.
; sioge THREE CHANNEL SOUND TO LIGHT UNIT
) a Handling the total of 3000 watt (3kw) this unit Is unigue for its price in that not only bass, middle and
i | . ' | ee treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads,
- etc. Supplied in tough white steel case with a blue stelvetite . carr.
00 : 6 diod hooded cover. Fully guaranteed. 30p
A R oD A OF 5 OR R MONO VERSION £6-50 carr. 20p (As lllustrated left S.A.E. detalls 9 volt operation) Outputs up to
RO 0 AND 00 PROO AG A 1 volt RMS
0 D 0 D OAD
SR b R £15'80 3
RD R 0
30p

SAXON STEREO

BRIEF SPEC. FOR ALL THREE MODULES
CONTROL UNIT

Freq. response 15-40,000 Hz + 1dB

Distortion 0:2% at 1 kHz
Load 1 Two decks, and full headphone monitoring. The unitis mains operated and measures 174”7 x 3 x 4" deep
g Loads 410 16 ohms and is finished with a smart white on black facia. The controls are: Left/Right deck {ader, volume, bass,
Qulescent current 15 mA treble, Headphone Selector and volume, Microphona volume, bass, treble, malns on/oft.
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND 1S COM-
Nolse Better than —75 dB PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has mic input.)

Supply voltage 25-45 volts SA25/35
i 40-70 voits SA100

Size 44" x 4% x 17 (SA100 COMPLETE AMPLIFIERS

J
47 %37 x 17 (SA25/SA35]
" (SAZSISAT) The CSE 100. £34-90 carr. free
Circults, connecting instruction and application data are supplied
free with all modules. This versatile unit is now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100

POWER SUPPLIES FOR watts RMS and continuous signal outputs of
70 watts. Two individually controlled inputs with
THE SA25/35 & SA100 AUDIO MODULES wide range bass and treble contruls. Ideal for small groups D.J.S., etc.
Stab PS45 Stabilized module for 2 SA25's or thss?osz;sr’ e The SAXON 100 £48 50 carr, free
" With an RMS output of 120 watts speech and music,
MT45 Transformer for above, heavy duty £2-85 carr. 20p " ‘. pare ‘ - 100 watts Fc!’:chnlinuoul power, four indlvld\énlly
controlled input stages and wide range bass
mTse :’er;?afs?rdmlzrd;grmur:‘sr:tat:‘lllzed S Eg."éﬁ"eie wel(;h ~ and treble controls, this amplifier has established
OUBIE) Catilelp e e o N itself as a unit offering quality and reliabiiity at low
PUT0 Unstablllized supply for one or two SA100 ® sﬁ.,- i cost.
£7-75 carr. 40p
PS70 Stabillzed supply module for one or two SA100's LOUDSPEAKERS British made bargains!!
£4:90 carr. free | 10- 95 watt 8/15 ohms £5-95 carr. 30p. 157 50W.8/15 ohm £14-50 carr. 50p.
MT70 Transformer for PS70 £4-90 carr. 40p | 127 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. G
D14DHL rrp £11-00 our price £9-45 post free SEND SAE FOR
ALL MODULES ARE BUILT ON D190C High Z rrp £21-50 our price £17-45 post free OUR AKG PRICE
GLASS FIBRE P.C. BOARD D1000C 24 ct gold plate rrp £37-00 our price £32-00 post free LIST. DISCOUNTS

ON ALL MICS.

AND ARE SUPPLIED FULLY TESTED

CALLERS & MA ORDER: CALLERS ONL BUSINESS TERMS OF BUSINESS:
351 Whitehorse Rd., OUR NEW HOURS: C.W.0. or C.0.D, (35p extra)

West Croydon, Surrey. DISTRIBUTORS 9.30 a.m. All cash in regd. enveiopes pleasel

CRO 2HS 91-689 3685 CIRCLE SOUND, to 5.30 p.m. Telephone orders to our CROYDON BRANCH "
328-330 . The Banks, Rochester TRADE & EXPORT enguiries invited.

Mcdway 404199

887
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I.L .P. (Electronics) Ltd

THE HY41
The HY41 supersedes the popular HY40 introduced by ILP last‘ year. This hgghly improved
LLP module achieves true High Fidelity with a dramatic reduction in distortion {typically 0.05% at

1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40.
IP HY4) i With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive

manual are included in the basic kit. No further components are required to construct a complete
power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-Fi but also for public address systems and industry.

The free manual gives a full circuit diagram of the HY41 and its various applications including
a complete sterec amplifier.

Like its predecessor the HY 41 is based on conventional and proven circuit techniques developed
over recent years.

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
R.M.S. continuous.

LOAD IMPEDANCE: 4—16 ohms.

INPUT IMPEDANCE: 30K ohms at 1KHz.

VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: {ess than 0.15% (typical 0.05%}
at 1KHz.

FREQUENCY RESPONSE: 5Hz—50KHz + 1db.

SUPPLY VOLTAGE: + 22.6voits D.C.

SUPPLY CURRENT: 0.8 amps maximum.

- Bower pach |

12345878

PHICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.
MONO: £4.90 STEREO: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HY5 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier to contain aill feedback and equalization networks within an integrated
pre-amplifier circuit.

Supplied with the HYS5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HY5 provides equalization for almost every conceivabie input, the
desired function is achieved by use of a multi-way switch or by direct interconnection,

Two distinctive features of the HYS are its inbuilt statulization circuit, aliowing it
to be run off any unregulated power supply from 16-25 volts and a batance circuit
which, when linked by a balance controt to a second HY5, forms a complete stereo
pre-amplifier

Specifically and critically designed to meet exacting Hi-Fi standards, the HYS
combines extremely low noise with a high overioad capability. When used in con-
junction with the HY 41 and PSUA45 forms a completely intergrated system.

INPUTS OUTPUTS
Magnetic Pick-up {within +1db RIAA curve} Main Pre-amp output 500mV.

2mV. 47K §} Direct tape output 120mV.
Tape Replay lexternal components to suit

head). 4mV. 47K§} ACTIVE TONE CONTROLS (Bexendall) SUPPLY CURRENT
Microphone (fiat) 10mV. 47K} Treble + 12db. 6mA approx.
Ceramic Pick-up (equalized and compen- Bass + 12db. OVERLOAD CAPABILITY

satable) 20—2000mV. variable. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner {flat) 250mV. 100?29 Enableslthe r:‘vs to share an unregulated infinite on tuner and auxl.
Auxiliary 1 250mV. 47K supply with the Power Amptifier. OUTPUT NOI! :
Auxiliary 2 2-20mV. 100K SUPPLY VOLTAGE PR R AL

16-25 volts
PRICE: MONO: £3.60 STEREO: £7.20

POWER SUPPLY PSU45

The versatile P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format.

Specification

input: 200--240 Volts.
Ourput: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7*; D. 3.8"; H.3.1"

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY-KENT

CANTERBURY 63218

888
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PRACTICAL VL8 N 1

WIRELESS  www

Letter from your new Editor

AT the time of going to press we have seen the last of
the Apollo series of manned space flights to the moon.
Fifteen years ago when the USSR launched Sputnik 1,
followed by the U.S. launching of Explorer 1, little did many
people imagine what space research could do to provide
further knowledge and skills for everyday living. One could
comment in depth on this, but rather than indulging yet
again in retrospect, let us look to the future.

NASA space programmes are to be directed towards
space laboratories in which man can examine the in-
fluences of near sterile conditions on terrestrial activities.
Already it is expected that crystal growth in a space
laboratory will be tried,so perhaps we who have a particular
interest in semiconductor technology will again reap the
benefits of such an exercise.

* * *

On a more domestic note, following the celebrations of
50 years broadcasting, further progress is being made to
improve communications: The IBA have now used their
colour programmes digital converter in service; stereo is
established on Radio 2 (v.h.f.), although there is apparently
some unexplained mono material intruding; the planning
of commercial radio is well underway; the third Goonhilly
dish has increased the international telephone capacity to
handling almost half of Britain's 60 million calls by satellite;
the first UK i.c. radio chip receiver design for home con-
structors has been published; the BBC has announced
the CEEFAX news service for television.

We shall be taking a closer look at the world of com-
munications inside and outside the home; giving you
up-to-date information on components and equipment;
extending our popular ranges of simple-to-build projects;
encouraging readers to participate with us in do-it-yourself
communications.

* sk *

Many of you will have followed the writings of your new
editor elsewhere. To PW newcomers we welcome you to
the club; we hope to provide plenty to stimulate your
interest in future issues. In the meantime, we are always
interested to hear your views on matters appropriate to
the magazine. We are also convinced that a great deal of
talent exists among the readership in designing projects,
as is evident from our correspondence. H you feel that
you would like to show others what you do, drop us a line;
better still, how about writing it up into an article.

M. A. COLWELL—Editor

THE MARCH ISSUE WILL BE
PUBLISHED ON FEBRUARY 2nd

NEWS AND COMMENT

Leader 889
News ... News ... News ... 890
Letters 902
Practically Wireless by Henry 908
CQ!CQ! CcQ! 919

On the Short Waves
by Malcolm Connah and

David Gibson, G3JDG 925
MW Column by Charles Molloy 934
Electronotes by S. Ginsberg 934
CONSTRUCTIONAL
VHF Signal Generator

by R. H. Longden 896

Experimenters Corner,
Novel 'Scope Calibrator,

by J. A. Nekrews 898
10 + 10 Watt Stereo Amplifier,
Part 2, by W. Cameron 905
3-Range Crystal Marker
by R. F. Graham 909
General Coverage Receiver
by F. G. Rayer, G30GR 912

gV Battery Eliminator by M. Wallis 920

Take 20, No. 45, Signal Injector/Tracer,
by Julian Anderson 922

OTHER FEATURES

Guide for Constructors by V. Capel 892
1C of the Month, SGS TBA231 Audio

Preamplifier, by L. A. J. Ireland 901
Going Back by Colin Riches and
Arthur Dow 929

Using Zener Diodes by J. N. Watt 932

Transistor Circuitry for Beginners,
Part 14, by H. W. Hellyer and
Michael Hollier 937

We cannot, however, guarantee it, and we cannot accept legal responsi

©IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in *’Practical Wireless’' is tully protected, and reproduction or imitations in
whole or in part are expressly forbidden. All reasonable precautions are taken by “Practical Wireless'' to ensure that the advice and data given to readers are reliable.

Lility for it. Prices are those current as we go to press. All correspondence intended for the Editor
should be addressed to Fleetway House, Farringdon Street, London, EC4A 4AD. Queries must be a ied by a st:
dence regarding advertisements to Advertisement Manager, Fleetway House, Farringdon Street, London, EC4A 4AD.

d, addressed envelope. Address correspon-
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KW catalogue

A new catalogue has just been
released by KW Electronics Ltd.,
Specifications and pictures of KW
transmitters, receivers and asso-
ciated equipment are shown and
a price-list is included.

Free copies of this catalogue
may be -obtained by writing to
KW Electronics Limited, Dart-
ford, Kent.

Ignition system

Future Techmatics announce a
new low-cost capacitive discharge
ignition system, named “High-
wayman” and designed for both
the fleet owner and the private
motorist. The unit priced at £9-90
plus 35p postage is claimed to
give fuel economy, improved per-
formance and excellent starting
under adverse conditions.

Fitting is simple with only
three wires to connect. Using the
conventional coil and contact
breakers, “Highwayman” pro-
duces well over 30,000 volts to
the spark plugs with a rise time
of 2-6 microseconds. Maximum
operating rate is 600 pps. Battery
drain is 1-5 amps. The contact
breaker resistance limit is 25
ohms and current and voltage at
contact breakers is 0-15 amps at
12V.

Further information on the
range of electronic ignition sys-
tems and other devices, may be
obtained from Future Techmatics
Limited, Waldeck House, Wal-
deck Road, Maidenhead, Berks.

890

Solder feed
The Mark 3 Anextra includes
several improvements to simplify
its main function of eliminating
the need for “three hands” when
soldering. The reel of solder, 18
to 22 gauge is contained in the
pistol grip which is easily
attached to most types of solder-
ing iron.

The maximum 4o0z. reel of
solder is easily changed. The
amount of solder fed by each
pressing of the trigger is quickly
adjusted to suit the joints being
made. The operator thus holds

Working MDS

Who ever heard of a radio
Amateur going mobile on a dog-
sled?

I didn’t believe it at first but
here’s the full story:

Having supplied quantities of
radio equipment to the South
African  Antarctic Expedition,
Racal Electronics is naturally in
fairly close touch with events and
told us of the claim by one of
the Expedition’s members to have
effected the world’s first radio
contact (QSO) by an amateur
from a dog-sled mobile installa-
tion. The QSO was achieved on
7MHz between the sled in An-
tarctica and a station in South
Africa. Racal has supplied the
Expedition with a number of
TR.28 h.f. transceivers which it
uses for mobile applications.

The Expedition’s base station
(call sign ZS1ANT) which is
equipped with Racal transmitter
and receiver, is in the charge of
Frank Schneider, a radio ham
who operates most evenings be-
tween 1600 and 1900 GMT on
s.s.b. at about 14.30MHz (call sign
ZS6GE). As Antarctica is classed
as a separate continent for many
amateur radio certificate awards,
a contact with Frank is considered
a rare achievement and so his
QSL cards confirming radio con-
tact are in great demand among
the world’s radio amateurs.

If any U.K. hams manage to
contact ZS1ANT, the address for
QSL cards is 5 Prinshof Street,
Pretoria, South Africa, or via the
SAARL QSL Bureau.

www americanradiohistorv com

both the iron and solder in one
hand, being free to hold the work
with the other hand.

Supplied with a loz. reel of
60/40 22 s.w.g. solder, with simple
instructions, the Anextra is £3-75
post free U.K., direct from the
makers. If you send an s.a.e. you
can obtain a leaflet on the unit.
Anextra Ltd., Chiltern Works,
Rear of 77/78 Chiltern View
Road, Uxbridge, Middx.

New Mechanics

(low, noise
high output) ferric oxide compact

The range of “LH"™

cassettes from BASF is avail-
able with the patented Special
Mechanics (SM) developed by
BASF technicians in West
Germany.

The Mechanics comprise two
plastic tusks and a roller system
which together guide the tape on
and off the spools. They ensure
constant free running of the tape
and eliminate jerking caused by
static.

The improvement in tape run-
ning is most noticeable with C120
cassettes which, because of their
extreme tape length of over 56
feet and thinness, are prone to
running difficulties.

Recommended retail prices, in-
cluding purchase tax, of the LH
SM cassettes are 81p (C60), £1-11
(C90) and £1-51 (Cl120). BASF
United Kingdom Limited, P.O.
Box 473 Knightsbridge House,
197 Knighisbridge House, London,
S.W.7 1SA.
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Ronson Blowtorch

Ronson Products Ltd., the people
that make the lighters and
shavers recently let me have a
look at their blowtorch.

It’s hardly the sort of unit you
would use on a transistor p.c.
board or anything requiring deli-
cate soldering but for heavy sol-
dering jobs, it’s ideal.

With its micro-adjustment to
give a precision choice of flame
size and heat intensity, the Blow-
torch when used with its copper
soldering tip can undertake rela-
tively fine soldering jobs on
metal, wire splices, pipes and tub-
ing, etc. It’s ideal, too, for bend-
ing or fashioning glass, metal
tubing and rod and for all types
of hand forging, shrink fitting,
enamelling or light brazing.

The range of Ronson Blow-
torches is made up of three
models. All are supplied complete
with the large capacity Hi-Heat
butane refill. The standard pack
costs just £2-45 or with copper
soldering tip at £2-79. The com-
plete Blowtorch kit—at £3-99—
comes with three handy attach-
ments (soldering tip, flame
spreader and diffuser head) all
neatly contained in a packaway
case, as can be seen in the photo-
graph. Ronson Products Ltd.,
Leatherhead, Surrey.

NEWS

Sk ¥ o T e

Eleclrovalue cat.

Electrovalue have sent me
their catalogue No. 6—already in
its third printing. Including i.c.
circuit and connection diagrams
as well as semiconductor outlines
and technical gen, the catalogue
contains many other interesting
items plus a purchase refund
voucher for the 25p it costs to
buy.

Copies can be obtained from
Electrovalue Limited, 28 St. Judes
Road, Englefield Green, Egham,
Surrey.

B

“Texan’ Reprints

Reprints of the “Texan” 20-+20W
Stereo Amplifier are available.
They may be obtained by send-
ing 35p (30p+5p postage/pack-
ing) to “TEXAN” REPRINT, c/o
Chief Cashier, Practical Wire-
less, Tower House, Southampton
Street, London WC2E 90QX.

Bib recently let me hear their Hi-
Fi Stereo Test Cassette which is
entitled, “How to get the best
stereo and mono reproduction
and recording”’.

The tape, devised by Richard
Arbib, managing Director of Bib
Sales is recorded by Decca using
the Dolby system.

The Max Harris Jazz Trio play
some specially composed pieces,
illustrating tests including balance
control, channel identification
speaker phasing, reducing tape
hiss and adjusting record volume
controls.

Members of the Trio, playing
six instruments are used to check
cassette recorder reproduction
over a wide frequency range.

Side 1 of the cassette deals
with reproduction and side 2 with
recording. Other advice and tests
include wow and flutter, move-
ment between channels and how
to clean tape heads.

To illustrate various points, ex-
cerpts from Bach’s Toccata and
Fugue in D minor and Khacha-
turian’s Spartacus are given to-
gether with excerpts from Vival-
di’s “The Four Seasons” and some
Gilbert and Sullivan operas to
illustrate high quality sound.

This cassette represents a very
useful addition to those who like
me suffer from “cassette-itus” and
a none too perfect stereo system.

The Bib reference for the cas-
sette is “53” and the price £2-25.
The tape plays for 50 minutes,
which represents an extra 25% of
playing composed with a standard
Musicassette. Bib Division, Multi-
core Solders Ltd., Hemel Hemp-
stead, Herts.
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Light Soldering Developments
inform us that they have mar-
keted two new devices. Both are
for use with their ETC/1 tem-
perature - controlled and Con-
querer irons. The De-Soldering
Unit (priced at £:75) slips onto
the iron and converts it to a self-
contained de-soldering tool.

The i.c. De-Soldering Head, at
£2-25, slips on in place of the
soldering bit to give simultaneous
de-soldering of all leads of 14 and
16 way dual-in-line i.c’s. Light
Soldering Developments Ltd., 28
Sydenham Road, Croydon, CR9
2LL.

De-soldering unit

Digital Clock

The 24 hour digital clock shown
on the cover this month is mains
driven and incorporates an alarm
buzzer. It can be obtained from
Sternway Electrical Ltd., 111
Fleet Street, London EC4, for
£7-95 plus 25p post and packing.

The “CQ” Column

Just a little reminder about the
CQ Column. As readers write in,
I put all their letters in strict

order so that it is a case of “first -

come, first served.” Requests for
entries in this column now num-
ber many dozens a week and as
we cannot always include a “CQ
Column” in every issue of P.W.
there is often some delay before
the items appear.

Should there be any immediate
urgency for a mention to appear,
our Advertising Department will
be pleased to accept “small ads”
for a small charge.
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Guide for Constructors

V. CAPEL

ACH issue of both Practical Wireless and
E Television carries articles of a constructional

nature. With any hobby or interest, the
greatest pleasure and reward comes from participa-
tion, having a go oneself rather than just reading
about or examining the work of others. Thus these
constructional features fill a very necessary need
and are widely appreciated.

However, modern radio and television techniques
are of a complex nature, and it is understandable,
that in spite of the clear description, circuit and
layout diagrams, readers sometimes get into diffi-
culties, resulting in a written plea for help to the
Editor, who in many cases refers it back to the
writer of the original article. Many of these diffi-
culties and queries though, would not arise if certain
basic principles and precautions were observed. This
article is designed to assist constructors prevent
problems before they arise.

COMPONENTS

First we will consider the components. It is always
best to obtain all the components at the start, if at
all possible. If any are left out, to be obtained later,
it means that the tags or print where they would
be connected are left unsoldered and therefore
adjoining components are left high and dry. If the
omitted component is used as an anchoring point
such as a transformer or can electrolytic, then it will
not be possible to fit the associated components at
all. Where a number of parts are deferred in a
complex circuit it is very likely that one or more
may be overlooked altogether, and considerable
trouble caused in trying to get the circuit to work
before the omission is discovered.

Having gathered the components together it is
wise to check them for faults. Unfortunately, there
is always a percentage of new parts that are defec-
tive, as each one cannot be individually checked by
the maker. Small though the percentage may be,
it means that somebody is going to get one, and that
could be you!

Transformer windings should be checked for con-
tinuity, and then with the ohmeter switched to its
highest range, check for leaks between windings,
and between windings and core.

Capacitors are the most likely source of faults
especially the miniature electrolytics used in tran-
sistor circuits. These should be checked for leaks;
some leakage may be found using the high resist-
ance range of the meter, but it should not be very
much. If in doubt compare with other electrolytics.
Any giving a substantially lower reading than the
others should not be used. Of course, a lower read-
ing will be obtained with the meter polarity con-
nected the wrong way round; usually, the polarity
on the ohms ranges is opposite to that for the
voltage and current ranges.

While leaky capacitors are more common than
open-circuit ones, the latter condition can be tested
for by observing the meter needle kick when the
capacitor is connected across it. The larger the value
of the capacity the greater the kick, so with low
values a response may not be observed. It will not be
necessary to check the values on a bridge; if it is
not leaky or o/c, the value will probably be right.

Assuming the colour code markings are clear it
is very rare for a resistor to be of incorrect value
or o/c so these can be taken for granted, especially
if there is a large number and checking them all
would be rather tedious. However, circuits where
close tolerances are necessary such as measuring
and test equipment, may demand the individual
checking of appropriate resistor values. Also very
high values are worth checking as these are generally
less reliable than the lower ones. Resistors with
dubious markings should be checked.

TOLERANCES

Sometimes queries are received about tolerances
and capacitor voltage ratings showing that these
limitations are not always understood.

The tolerance means the amount by which the
value may deviate from that stated. Thus a 100{)
10% resistor may be anything from 90 to 110Q in
value. Resistors may be obtained in 1%; 2%; 5%;
10% and 20% tolerances, the 5% ones being indi-
cated by a gold ring and the 10% ones by a silver
one. In most practical circuits values of resistance
are worked out and then taken to the nearest pre-
ferred value, so in most cases the values are not
very critical. Unless otherwise stated, the 20%
tolerance will be satisfactory, but of course if closer
tolerance resistors happen to be available they can
be used. The closer the tolerance, the higher the
cost, so it is a waste of money using close tolerance
components where they are not needed.

If close tolerance is specified in the components
list, then the circuit is more critical and the stated
tolerance should be used. If for some reason a close
tolerance component of the value required cannot be
obtained, but there are some of that value with
larger tolerance to hand, check these with a meter..
It may be that they could fall within the required
tolerance. A 20% resistor does not mean that it is
bound to be 20% outside the stated value, only that
it may be. The error is guaranteed to be less than
20%. Thus it is often possible to select by measure-
ment a 20% resistor that is spot-on in value, or
nearly so.

Critical circuits often contain a preset control
which must be set to give a specified voltage or
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current. Thus the resistors associated with that part
of the circuit need not be of close tolerance. In fact,
different values that are near to those specified can
be used at a push, because the preset will com-
pensate.

The same thing applies to capacitors. Many electro-
Iytics are rated at —20% +100% which means that
they may be up to 20% less or 100% more than the
stated value. It is usually better to have a little
more capacity than less, especially where decoupling
circuits are concerned. Some capacitors are available
that are —20% +50% if a closer tolerance is
required. It can be seen from this that the average
electrolytic is likely to be rather higher than its
stated capacity. It is also obvious that values are not
too critical, so if the required value is not available,
the next highest can generally be used. Thus 50pF
can be used in place of 25+F, and 16~F in place of
8uF.

Paper and polyester capacitors are usually 20%
or 25% tolerance, although for special purposes
where accuracy is important 5% tolerance or better
can be obtained. As with resistors, if a bridge is
available, it is often possible to select from a
number one that is quite close to the required value.

Ceramic capacitors are usually made with wide
tolerance ratings; —25% +50% is common where
value is not too important but a little more rather
than a little less is preferred. Such can be used for
r.f. decoupling purposes, 1000pF. to 3000pF. being
commmon values. Ceramics can be obtained in the
lower values at 10% tolerance or better and these
or mica capacitors should be used for tuned circuits
and similar r.f. applications.

It may be felt that these tolerances are rather
wide, but remember that they are the maximum
permissible deviations for the category. Most com-
ponents will be found to be well within the tolerance
rating.

VOLTAGE RATINGS

The voltage rating of capacitors seems to be some-
thing with which some readers have difficulty. For
d.c. circuits it means simply that the applied voltage
must not exceed that for which the capacitor is rated.
The minimum rating then, must be the applied
voltage plus a safety margin. Thus with a 200 volt
h.t. line all h.t. capacitors should be 250 volt working
minimum. Lower voltage working capacitors can be
used elsewhere such as for cathode bias bypass. For
the earlier stages this may be a few volts but output
stages run at up to 20 volts bias normally, so 25
volt working capacitors should be suitable. With
some stages the bias is higher, and 50 volt capacitors
must be used, but these are also often used with
lower bias voltages to give a higher safety margin.

The miniature capacitors used with transistor
equipment come in various low-voltage ratings.
Again, the rating can be selected by considering the
supply voltage and circuit position. If the battery
voltage is 9 volts, then a rating of say 12 volts or
higher would do for any circuit position. Lower
voltage ratings can be used for emitter capacitors,
usually 6 volt being ample here. Coupling capacitors
in both valve and transistor equipment can be rated
at about half the supply voltage but it must be
remembered that a fault condition may put the

whole of the supply voltage across the capacitor, so
it is best to use one rated for the full supply voltage.

With one make of record-player, the designers
slipped up on this point. 1t was valved, but with a
silicon rectifier. A 150 volt coupling capacitor was
used which was amply rated for normal running.
When the player was first switched on the supply
vollage was instantly available, before the valves
had warmed up. This meant that around 250 volts
appeared across the capacitor during this period.
Needless to say a number of these players found
their way into the workshop with short circuited
coupling capacitors!

Note from what has been said before, that the
capacitor voltage rating must not be exceeded. This
means that one with a higher rating than is necessary
can be used if the desired rating is not available.
The higher the voltage, the more bulky the capacitor
and with some exceptions, more costly. Generally
though, size is the main consideration. If the equip-
ment is small and the space limited use the lowest
voltage rating consistent with requirements, but if
space is not at a premium, higher ratings can be
used if desired.

For a.c. or pulse circuits, the capacitor must be
considerably uprated. The peak value of an a.c.
sine wave is 1-4 times that of the r.m.s. voltage. The
peak-to-peak voltage then will be 2-8 times, so a
capacitor should be rated at three times its d.c.
working voltage. Thus for 250 volts a.c., a 750 volt
working capacitor would be the minimum. Usually,
1000 volt capacitors are used to give a good safety
margin.

CONSTRUCTION

Having selected and obtained our components,
there are a number of points to watch for when
fitting them. First, check the colour coding of
resistors and that you are reading them the right
way round. For example, a 270k(} (red-violet-yellow)
can be mistaken for a 4-7kf) (yellow-violet-red) if
the coding is read from the wrong end of the resistor.
Also, a 1-2kQ (brown-red-red) resistor can be mis-
taken for a 2200 (red-red-brown) one. With the
preferred values now in use, these are the only
“back-to-front” mistakes that can be made, so be
careful when handling resistors. With many resistors,
especially in the smaller wattages, mistakes can
easily be made. Make sure too, that the colours are
what you think they are. Some markings in orange
are quite deep in tone and can be mistaken for red,
particularly when viewed in artificial light.

Another mistake that can easily be made is to
wire in polarised components incorrectly. We all
know that electrolytic capacitors should only be
connected one way round, but when fitting a large
number of parts to a printed board it is easy for the
odd one to go in the wrong way round. Double
checking is the only answer. Similarly, diodes have
to be watched. It anything, it is easier to make a
mistake here as the markings and shape of the very
small ones are not easy to identify. The ring and
rounded end with Mullard diodes indicates the
cathode, but often the ring is indistinct, and the
other end appears rounded as well.

It is best to work to a system in construction. Do
all the mechanical operations first, drilling, cutting
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circuit boards and fitting components such as trans-
formers, controls and sockets. It is easy to have a
mishap and damage some of the smaller components
if any of this work is left to later. Wiring of the
circuit can now begin. This should be done stage
by stage, and when a stage is completed, go back and
check component values, electrolytic and diode
polarity, and trace through the connections (it is
easy to solder a lead to the adjacent tag or printed
strip to the one intended). Having satisfied oneself
that the stage is wired correctly, then pass on to
the next. If the construction has to be left (con-
structors have been known to go to bed at times!),
try to complete a stage. This is a danger-time when
errors and omissions can easily be made.

When re-starting it is prudent to check the pre-
vious stage again. All this checking may seem
tedious and time-consuming, but even experienced
engineers can and do make mistakes when construct-
ing things and it is better to check and double-check
rather than spend hours trying to correct baffling
faults found when the equipment is first switched on.

Modern transistors are less heat-conscious than
their predecessors, but they still can be damaged
by too much heat. It is a good idea to leave the
transistors in any particular stage as the last com-
ponent to be fitted, then they cannot be affected by
heat when soldering in adjacent components. When
actually soldering the transistors, leave the iron on
the connection only long enough to make a good
joint. If for any reason it is not satisfactory and
needs re-doing, leave it to cool for a few seconds
before tackling it again. It is good practice to use a
heat-sink whenever possible.

SOLDERING

When making a large number of joints it is
possible that even the expert will make one or two
“dry” joints. The only remedy is to be painstaking
with each one and not to rush it. Wire-ended com-
ponents are supposed to be ready tinned, but often
solder will not take readily, and if they are soldered
into print or to a tag, the solder will flow around the
wire but take on the print and appear to make a
good joint, but it will be bad inside.

o S
Good T y y

Fig. 1: Many dry joints exhibit an inward curve where the solder meets
the wire (top). A smooth contour from wire to solder is usually the
sign of a good joint (bottom).

Always tin the wire initially and see that the
solder has taken all around before attempting to
make a joint. This may mean that the wire must be
scraped first. It is sometimes possible to tell a bad
joint by the way the solder meets the wire. Reference
to Figure 1(a) shows the solder curving inward
where it meets the wire. This is due to surface
tension in the solder when it was molten and shows
that it has not taken on the wire because the solder
had a separate surface. Often there will be traces of

resin from the solder core at the junction. In Figure
1(b) the solder has bonded itself to the wire and has
no separate surface, hence there is a smooth flow
from the wire to the bulk of the solder. This is not
an infallible way of judging joints as the solder
may have taken just at the point where the wire
leaves the joint but not inside; or it may have taken
inside, as in the first example, but not at the edge;
but at least it does give a clue. A further check can
be made by gently pulling or twisting the wire to
see if there is any movement between it and the
joint.

Excess solder must be guarded against, especially
on printed circuits where there is a danger of it
shorting over to adjacent print. A golden rule which
should be observed at all times is never to interrupt
the making of a joint. If the wire is pushed through
the print or wrapped around a tag, and then one
is called away without soldering the joint, more
likely than not one will proceed with the next
joint on returning. Time and again joints have been
left unsoldered because of interruptions. If the house
is burning down, let it, but make sure you finish your
joint!

More could be said on the important art of
soldering but it is hoped to make this the subject
of a complete future article.

CIRCUIT BOARDS

There are several printed circuit methods available
to the constructor. Veroboard is a popular one
because it is versatile and ready to use. When cut-
ting across a section of print to isolate it, remove
a complete segment. Just cutting across with a blade
may permit the solder to later bridge the cut, or the
cut may not be complete to start with. Fig. 2 shows
the right and wrong way.

Better still, use the proper spot-face cutter sold for
this purpose. The physical mounting of the printed
board may pose problems as it is desirable to have
access to both sides for servicing. One successful
method is to solder a tag board to a strip of unused
print at the edge. The tags can then be mounted

(a)
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Fig. 2 (a) A narrow cut in a copper rail can is easily bridged with solder
or dirt so a wide cut (b) is much preferred.

with nuts and bolts where required. This gives a
vertical mounting with access to both sides the tags
being bent to give the printed board any desired
angle. Fig. 3 illustrates this arrangement.

Wiring should be done with solid rather than
stranded wire, because it stays put and can be
formed to give a much neater appearance. Bare
copper wire can be used with sleeving, or as the
usual plastic-covered wire. Whichever is chosen, it
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is good to use different colours for different parts
of the circuit. Quite a range of colours can be
obtained. Red can be used for positive supply cir-
cuits, black for earth or negative; green for grid or
base circuits; grey for a.g.c.; orange, unsmoothed
h.t. and so on. This enables future testing to be so
much easier, but stick to the coding once it has been
decided upon.

All tags soldered to
copper rail

Fig. 3: Method of mounting Veroboard in a vertical position allowing
access to both sides of the board.

It is a good practice to earth all appropriate com-
ponents to one point in each stage. Furthermore,
these points can then be linked and earthed to the
chassis or frame at one point. This prevents h.f.
chassis currents, in the -case of radio equipment,
leading to common impedance coupling and
instability. With audio equipment it reduces the
possibility of hum from the same cause. It is true
that in many cases it may prove unnecessary, but
like providing adequate decoupling, it is good
preventive practice and difficult to carry out once
the circuit has been wired.

TESTING

Having completed the building of the project, the
time eventually comes for the first switch-on. It is
not unknown for this action to be accompanied by
a blinding flash, smoke or other disquieting
phenomena! A simple precaution is to take a
resistance reading across the power supply circuits
before switching on. The initially low resistance
reading should quickly rise as electrolytics charge up
from the meter battery. (Remember, the positive
side of the test meter is negative battery polarity).
Any permanent low resistance must be investigated.
Then, wire thé meter, switched to a high current
range, in series with the supply and switch on. An
abnormally high current should prompt an im-
mediate switch-off and examination.

It may be that in spite of all these precautions,
the equipment constructed fails to work satis-
factorily. Normal fault-finding techniques must now
be applied to find the cause of the trouble. Voltage
measurements find the majority of faults, so go
to work with the meter, and with the aid of the
published circuit diagram check to find if there are
volts where they should be. Check too, as to whether
the voltages are approximately correct. This will
depend on the equipment and its function. As a very
general rule with transistor stages, the collector
voltage should be about half that of the supply,
emitter voltage should be about 1 volt and the base
should be about 0-1 volt higher than the emitter
for germanium and about 0-:6 volts higher for
silicon transistors. With oscillators, emitter followers

and similar stages, voltages will be different from
the above.

Directly coupled stages can be confusing and a
fault in one can affect the voltages in another. Note
though, that the base/emitter voltage difference is
present as this forward bias is essential for the
transistor to conduct, in normal circuits. Some low-
current circuits, as used in the input stages of audio
amplifiers, may use a high value resistor of 3M(Q
or so from base to collector, to supply bias, and the
meter current will cause a much lower reading. This
must be allowed for, or if available a valve-voitmeter
should be used. Incidentally, when the equipment is
working satisfactorily, it is a good idea to take all
the voltages and note them down on the circuit,
for future reference.

If there are still no results and the voltages seem
right, then check through the signal circuits using
some form of signal injection. However, by following
some of the tips outlined here, construction will
not be such a hit-or-miss affair, but one reasonably
certain of immediate success.

MODIFICATIONS

Now we come to the question of modifications.
Some readers may wish to add extra facilities or to
tailor the equipment to their own particular needs.
This sometimes leads to letters to the Editor or
author requesting modification design details. Now
while we try to help as far as possible, producing
designs to order is something that cannot be under-
taken. Not only is a good deal of time involved, but
any theoretical design must be built and development
work carried out before it can be passed as workable.
Obviously this is not possible.

Minor modifications should be within the capabili-
ties of most readers if they have read carefully the
various theoretical and practical articles that
regularly appear in radio magazines. More ambitious
modifications could provide a subject for private
research and experiment; really, with this hobby,
there is more satisfaction and pleasure to be derived
by experimenting and trying out one’s ideas than
there is by following a tried and tested circuit. A
recommendation though, is to get the unit working
as first planned, and then introduce the modifica-
tions. If they prove unworkable, one can then revert
to the original. =

Back Numbers
Important Announcement

We regret to inform readers that owing to the closure
by the Company of the department concerned it will no
longer be possible to supply back numbers of Practical
Wireless and Television.

To ensure obtaining regular copies of these magazines
readers are strongly urged to place a regular order with
their local newsagent, or to take out an annual postal
subscription.

Reference to past issues of the magazines may some-
times be obtained at certain public libraries who may hold
bound volumes. A few libraries are said to offer a photostat
service. Alternatively, we are always willing to insert a free
request for specific back numbers in our “CQ" column
which appears in most issues.
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- 7HEN it is necessary to adjust a VHF receiver
W or converter such as may be used for the
144MHz amateur band, a signal generator
covering the required frequency is extremely useful.
As an example, even a straightforward unit such as
the 144MHz converter in the July 1972 issue of
Practical Wireless has four circuits which must be
tuned to about 144MHz. With such equipment, if all
of the circuits are initially considerably off tune, it
may not be easy to peak them for maximum noise
or reception of signals which are not very strong.
On the other hand, when a suitable signal is avail-
able, it is easy to trim all the circuits for maximum
efficiency.

The generator described here is intended particu-
larly for the frequencies from 105MHz to 170MHz,
thus including the 2-Metre Band, but it can be used
at frequencies outside these limits, and particularly
for checking the coverage and alignment of con-
verters and the simpler types of VHF receivers. It
is a small, self-contained solid state unit, providing
a modulated r.f. output.

GENERATOR GIRCUIT

In Fig.'1, Trl is the audio tone generator or
modulator. The transformer T1 is connected in the
correct phase to obtain audio oscillation and this
modulates the r.f. oscillator, which is supplied
through the winding 3-4 of T1.

Tr2 is the r.f. oscillator. L1 is tuned to the required
r.f. frequency by VC1, which has a dial for logging
frequencies. An adequate signal is generally obtained
by having the generator near the equipment being
adjusted, but output can be taken to an external
lead by the loop L2, if desired.

With a crystal controlled converter such as that
mentioned, reception must be at the correct
frequency, because VHF signals can only come out
at a particular lower frequency. In this particular
converter, 144MHz is tuned at 4MHz on the receiver,

+9Vv
R2
10k R4 Output
10k
L2
C3
4-7pF
R6
1k
i C1
= O020F
S1 —-ve

enerator

145MHz at S5MHz, and 146MHz at 6MHz on the
receiver scale. So for adjusting such equipment,
there is no real need for VC1 to be calibrated.
Instead, VC1 is merely tuned until the VHF signal
comes through the converter, which can then be
adjusted. In other cases, it is helpful to calibrate
VC1, in the way described. This will allow the
frequency range of fully tunable equipment to be
checked.

CONSTRUCGTION

VC1, Tr2 and the associated items are assembled
on a tag board about 1!; x 2 in. as in Fig. 2. As an
alternative to the tag or group board, plain Vero-
board with 10 pins inserted could be used, or eyelet
board, or !j in. thick paxolin drilled to take the
leads. Veropins will have to be snipped off nearly

% components list

Resistors

R1  4-7k(} R4 10kQ
R2 10kQ RS 10kQ
R3 47kQ R6 1kQ

All resistors 10% W

Capacitors

C1  0-02uF disc ceramic

C2 1000pF disc or tubular ceramic
C3 4-7pF silver mica

Transistors
Tr1 NKT214 or AC128
Tr2 BF200 or similar VHF planar epitaxial transistor

Miscellaneous

VC1 Jackson C804 10pF

Tt T|T3,3-6:1 4+ 1 (R.S. Components)
On-off switch

Two small sockets

Tag and insulated board

Case about 43 x 3% x 2in. deep

0-100 knob dial, KN1, Home Radio (Mitcham)
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flush, as if this is not done the spindle of VC1 may
not project enough to take the numbered dial.

The board is drilled for VC1. A washer is later put
between this board and the panel, on the bush of
VC1 and the bush nut then holds the whole assembly
to the panel.

All connections in this section should be short,
though the wires from Tr2 need not be cut down to
less than 1;in. Solder these rapidly after other wiring
is taken to the tags, and use a heat shunt such as
a pair of flat-nosed pliers on the leads while soldering.

L1 is chosen from the details given, for the
coverage which is required. L2 is a single turn, some

3gin. to lpin. from L1, and is the same for all coils. -

This section can be tested by connecting the Sl
lead to negative on a 9V battery and the lead which
runs from C1 to 3 on T1 to a meter, which is clipped
on the battery positive terminal. If the circuit is
oscillating, current falls slightly when VC1 is shorted
by placing a metal tool from moving to fixed plates.
Actual current was 4mA, falling to aboaut 3-8mA
but this figure is not very important, and will depend
on the particular transistor used. However, it is
important that this change in current is found. If
it is not, the circuit is not oscillating and no r.f.
is produced.

(o 0 . Battery +v9\

Battery —ve

\© ©)

Fig. 2: The component layout.

With particular transistors in the Tr2 position, an
upper frequency limit will be found, where oscillation
grows weak and ceases. No particular difficulty
arises in obtaining oscillation up to 180MHz or so.
In fact, a number of transistors will work, and if
the one fitted oscillates up to the highest frequency
wanted, this is satisfactory. There is no point in
using a transistor which could operate at a much
higher frequency than required, as these cost
considerably more than the popular types suitable
for up to 180MHz. On the other hand, some cheap
transistors which are supposed to be suitable for
this frequency will cease to oscillate or become very
inefficient. Should some particular VHF transistor
be to hand, and not work with the values given,
then the values at R4 (or R5), C3, and R6 may be
changed to find if oscillation can be obtained.

T1, Trl and the three resistors are mounted on a
piece of eyelet or other insulated board about 13 x
134in. as in Fig. 2. Leave flying leads for the battery
positive, S1 (battery negative) and from tag 3 of T1
to go to Cl.

An internal view of the prototype.

This part of the circuit may be tested by connecting
phones to 3-4 and applying 9V. With the components
listed, a clear audio tone should be obtained.

Two countersunk 8BA bolts fix the board as shown.
Spacers, nuts or washers are put between the panel
and board.

The front panel should be made of paxolin. If
it is metal, the bush of VC1 should be isolated from
it with insulated washers. VC1 is fitted with a 0-100
degree dial, or with a control knob allowing markings
to be made on a paper scale fixed to the panel.

The case was a die-cast box 4% x 3% x 2in. deep,
but a small plastic lunch-box or other case will do
equally well. L1 is placed so that it is well clear
of metal when the panel is fitted to the box.

L1, FREQUENCY AND GALIBRATION

Exact coverage will naturally depend on individual
layout and the length of leads, but should be reason-
ably close to the figures given. The frequency is
lowered by using more turns on L1, by winding L1
to a larger diameter, or by compressing L1 so that
its turns are closer together. Fewer turns, smaller
diameter, or stretching raises the frequency. In all
cases L1 is of 20s.w.g. tinned copper wire, self-
supporting. Details of L1 are:

105-125MHz: 5 turns, !2in. outside dia. and S3gin.
long. Ends 3gin. and 3sin. long.

125-148MHz: 5 turns, 3gin. outside dia. and lin.
long. Ends !gin. and Lin. long.

148-170MHz: 4 turns, %zin. outside dia. and Lin.

long. Ends each !;in. long.

Where a crystal controlled converter is available,
or a VHF receiver, these will furnish calibration
marks through the ranges they cover. This may prove
handy when building other, fully tunable VHF
equipment.

The VHF enthusiast can calibrate the oscillator by
using a Lecher line and measuring the length of this
to find the wavelength in metres. This is practical at
these frequencies as the line will only be up to three
metres or so long, and resonance produces a dip in
battery current.

For some lower frequencies it may be possible to
pick up the signal when the generator is tuned so
that a harmonic is heard in the receiver. Second har-
monic reception will arise when the generator is
tuned to one-half the receiver frequency.

When some calibration points have been obtained,
these can be entered on a scale or list, or on a graph
which will give intermediate frequency readings. Il
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EXPERIMENTERS CORNER

NOVEL 'SCOPE CALIBRATOR

. with virtually any oscilloscope and facilitates

the voltage calibration of both the X and Y

axes in one simple operation. It is easy to build and

use and the total outlay, including a suitable case,
should not exceed £2. .

THE instrument to be described will work well

CIRCUIT

The circuit is basically a conventional phase-shift
network with the addition of resistors R2 and R3, and
zener diodes D1 and D2. The values of Cl and R1
were found by experiment to give an almost perfect
circle output from the phase-shift network. Addition
of the zener diodes clips the alternative half cycles
and produces the rather novel square display as
shown in the photograph. Resistors R2 and R3 simply
limit the zener current to an acceptable level and
eliminate any chance of loading the phase-shift net-
work. Provision of the ganged potentiometers allows
the amplitude of the display to be varied from zero
volts to the maximum zener voltage which in the
prototype was set to be 5V.

Although a matched pair of zener diodes is to be
preferred, odd diodes can be matched by inclusion
of series resistance at points marked A and B on the
circuit diagram. Indeed the constructor could use
virtually any zener diodes that happen to be at
hand as long as the nominal zener voltage is equal
to, or in excess of, the maximum required for display.
It will be found that the polarity of the zener diodes
is of no consequence in this circuit, it will operate
whichever way the diodes are connected. The proto-
type used Mullard OAZ201 5-1V types adjusted as
above to provide exactly 5V, The rating of the diodes
should be at least 250mW.

The constructor is not hindered in any way in the
construction of this instrument as the layout is by no
means critical and there is considerable flexibility in
the selection of components. Any transformer sup-
plying 12-20V will suffice as the current required is

negligible. A type MT98 9-0-9V available from
A .
I 10k 7 .
c1 D1
TR oaz2or  STEroX O/P
240V 12-20V | :
mains, 50Hz oCommon
input output :
VR2
R1 D2
10k 0AZ201 sy o
R3
AWW——¢

Fig. 1: The circuit of the 'scope calibrator.
898

J. A. NEKREWS

Henry’s Radio is ideal as it is small enough for Vero-
board or printed circuit-board mounting. The ganged
potentiometer should be a good quality type with a
resistance between S00kQ and 1MQ. If the reader

wishes, separate potentiometers, individually cali-
brated for each axis, could be used. Resistors R2 and
R3 should not be reduced in value or the zener
diodes may be damaged. The outputs can be taken
via any type of terminals convenient to the con-
structor. No further constructional notes are con-
sidered necessary as the reader is free to use what-
ever form of construction that he (or she!)* finds
most convenient. Of course there is no reason why
the unit could not be incorporated as an integral part
of an oscilloscope provided sufficient space is avail-
able.

CALIBRATION

Having constructéd the instrument with an estab-
lished 5V maximum output, the first step in calibra-
tion is to set the potentiometers for maximum
amplitude and mark this point as 5V. Then adjust
the oscilloscope gain controls until the display is ten
divisions of the oscilloscope graticule on each side.
This gives a display of 0-5V per division. Then, with-
out touching the scope gain controls, gradually re-
duce the calibrator output by one division at a time
marking the dial at 0-5V steps. You then have a
reasonably accurate instrument capable of voltage
calibration of both axes of your oscilloscope in a
single operation.

There is ample scope for the constructor to tailor
the unit to suit his own needs and for this reason
constructional details have been cut to a minimum.

* Concession to Women’s Lib.—Ed.
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W, 234-240 London Road, Mitcham,CR4 JHD. Phone 01-648 8422

HOME RADIO (Components) LTD , Dept. P

The Catalogue you MUST have!

Hovie Rabio

£

. — .
d T 6185 electronit

% ct'smponents clearly
W listed and indexe

: .

| A 1,750 pictures
3

Details of our popular

Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

r--------------------------1

Only 55p.plus 20p FREKNE & ]
1Rt

Name 1

Pasr T”’s 00”P0” Address :
with cheque or PO.for 75p. 1
' '

[ | HOME RADIO (Components)LTD. ]

The price of 75p applies only to customers in the UK. B Dept.PW, 234-240 London Road, Mitcham CR4 3HD [}

and to B.F.P.0. addresses e Y L LR R NN |
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The 1973 answer to power cuts. When plugged into any 13 amp socket these units
The Jermyn invertor. charge 12/24v car batteries (upto 10amps). In the event
of a power failure they automatically start inverting, pro-
viding a 240v 50Hz emergency supply at 150/300 watts.
Enough for a couple of standard lamps and the TV or the |
central heating pump and the hi-fi. All this and fuil protec- | ERrpy
tion against overload and wrong battery lead connection. | N. 159
Acomplete kit of parts costs £25 for the 150 watt unit ¥ }
or £34 for the 300 watt version {made up and tested) £29I
and £39 respectively.

{ J
= |
e {
. . |
" ‘ ‘
| i [ty n—— {
. 7358
| T C TN
% . ~
» X
‘ - & we e §8 0
Y4
oy oo — Pl O = — = — — Nme T T T T T T ———— o
| Vestry Estate made up invertors. Address |
Sevenoaks .
l_Kent | enclose cheque/postal order for £ - = = _ - Eloc_k Caplt_als_Pleise_J

LOUDSPEAKER GEIGER COUNTERS
BARGA'NS (FOR MAINS OR PORTABLE BATTERY USE)

Latest Home Oftfice
release and probabiy
the last, of this well

Fane Pop 100 Watt 18 8/15 ohm £19-50 known Contaminatton
Fane Pop 60 Watt 15” 8/15 ohm £11-15 Meter No. 1, this very
Fane Pop 50 Watt 12” 8/15 ohm £9-25 iseful Instrument iy
Fane Pop 25/2 12” 25 watts 8/15 ohm £5-40 nsed for the measure-
Fane Pop 15 12”10 watts 8/15 ohm £4-00 ment of Radio-
Baker Group 25 12”3, 8 or 15 ohm £6-60 Activity. Indicated on
Baker Group 3512” 3, 8 or 15 ohm £8 00 i Internal  Meter
Celestion PS8 for Unilex £2-35 caled 0-1 to 10 milli
EMI13x 8, 3,8 0or 15 0hms £2-25 HontgensfHour, a
EMI 13 x 8 3, 8 or 15 ohms £2-60 wcket is also provided
EM! 13 x B twin tweeter 3, 8 or 15 ohms £3-60 wr additional sound
EMI 13 x 8 type 350 15 watt 8 ohm £8-00 Monitoritg on Head-
Richard Allen 8” 3, 8 or 15 chm £2:35 ‘hones. This Instru-
Richard Allen 12” dual cone 3 or 15 ochm £2-50 nient is housed in a
Fane 8” dual cone 808T 8 or 15 ochm 285 Strong  light  Alloy
Fane8”d/cone roll surround 807T 8 or 15 0hm £3- 50 Case. placed in a carrving Haversack with
Elac 59RM109 9” x 5” 15 ohm 2 70 shoubler strap. Containing Cable and tland held
Elac 59RM114 9” x 5” 8 ohm £2-70 Probe, Instruction Card. plus the latest plug in
Elac 6% d/cone 8 ohm £2°25 Vibralor Power Unit, which nses current small
Elac 63" d/cone, rotl surround 8 ohm £3-50 Transistor Radio Batieries (4 Mallory Long Life
Elac 4” tweeter 8 ochm £1-50 RMi2or 4 EverReady I1.P.7 or equivalent makes).
Crossover for above (p. & p. free) £1-50 For Mobile use anywhere. (Cost ((ov. approx. £70
Goodmans 8 P, 8 or 15 ohm £4-75 each). Supplied Brand New in Carton only £5-50
Goodmans 10 P, 8 or 15 ohm £5:25 carr. 50p. An additional plug in Power Unit for
V[Hﬂﬂﬂﬁﬂﬂs EW[ “ pHansmNM Goodmans 12 P. 8 or 15 ohm £10-50 Laborafory use. operating from 100-120 volts or
Goodmans 15 P, 8 or 15 ohm £17-00 200-250 volts A.C. Mains is available. Supplieil
Goodmans 18 P, 8 or 15 ohms £27-50 Brand New in Carton at oniy £2-50 post 25p.
H SH "] Y"“H wn"K 2", 24" or 3" 80 ohm ‘65 A few (ieiger Counters as above but not boxed in
Phillips 5" 8 ohm £1-95 cardboard cartons. available at only £4-50.
77 x 4" or 8” x 5” 3 or 8 ohm £1-50
10" x 6" 3, 8 or 15 ohm £2:00

Meter Dose Rate Portable
Trainer No. 1
This was uxed to train in the

0.1"and 0.15"pitch, plain and copper

FREE with orders over £6—"Hi-Fi Loudspeaker

clad universal circuit boards. EnCic: iESbook. nse of Geiger Counters. A very
AVAILABLE FROM YOUR LOCAL RETAILER All units guaranteed new and perfect. cinnpact selfeontained Geiger

« ter, bei :Fy sensitive,

TRADE DISTRIBUTOR N Rise (Electnicall Lid . London WC T Prompt despatch p. & p. 25p per speaker. ”-"\‘4‘[‘:9:ir()llhez:;(\gik‘_‘;{:di(‘]ul;l“lv;f-

fernal Meter scaled ¢ to 3
RontgensfHour x 10-4. U'nit
contained i Waterproof Alloy Case, which is hand
. held. Uses Internal Batteries (4 EverReady B105
and 1 U2 or equivalent makes) Not Supplied.
D Pw These had little or practically no use. supplied as
, ept- New in Cartons. I'ew only £3-50 carr. 50p.
10 Swan St., Wilmslow, JOHNS RADIO
VERD ELECTRAONICS LTD. Cheshire, SK9 1HF Dept. D, 424 Bradford Road,

industripl Eatats. Chandiar's Ford.

508 32" Ten Chandiars Ford 1037 Batley, Yorks.  Phone Batley 7732
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L.A.J.IRELAND

Number 35

SGS TBA231 Audio Preamplifier

along the fairly well established lines of high

performance quality audio preamplifiers set by
the RCA3052 which has already been reviewed in
this column (May 1970). Low noise and high gain
coupled with low power consumption are features
being demanded more and more both by industry and
the discerning audio enthusiast and the tight specifi-
cations associated with the TBA231 (noise figure less
than 70dB, flat frequency response gain of 29dB)
should make this i.c. meet the requirements of any
amateur seeking a good quality audio preamp.

In Fig.l, a complete circuit diagram of one of
amplifiers in the TBA231 is given. It is not intended
to analyse the circuit in detail but a number of the
more unusual features in the design will be pointed
out. First a string of diodes D1 to D6 accurately
control the constant current transistors Tr3 and Tr6
which also act as active bypass elements. In addition
provision is made for limiting the output current in
the event of a short circuit at pin 1. In this instance,
the voltage increase developed across R6 automatic-
ally biases off Tr7 and Tr8 thereby preventing
damage to the chip from an excessive current flow.

THE SGS TBA231 i.c. reviewed this month follows

7R | D1 D2 D3 D4

5

Tr4

N\

—& Tr1 Tr2

1
1
) J Tr3

6 —t
' D5
D6
)
4

T 101 1
(122) (?1) (10) (g) (8)

Fig. 1: Circuit of the TBA231. Numbers in brackets are pin connections
of second identical amplifier.

220k

150k g
SuF

SpF
Input 50k
820? 15K I-
3-3pF 15pF
220k L
A
10uF

50pF
T

Tone
control

Also, even though the two
amplifiers are fabricated and
electrically connected on the
same monolithic chip, chan-
nel separation of 140dB
results from careful design
and layout. So any inter-
channel inter-action  will
more than likely be caused
by poor external bias de-
coupling or power supply
fluctuations.

A typical application of the
TBA231 as a hi-fi preamplifier
utilising the first section for

‘RIAA equalisation and the
Output second amplifier section as
| an active tone control unit
is illustrated in Fig.2. Typical
performance specifications of

+12v

30pF

this design are associated
S50pF .7pF j
56:JF—- Ip \ ! 2Ip usually only with the more
~| . I expensive hi-fi amplifier units.
i 270 50k

The TBA231 is available
ov from any SGS distributor

Fig. 2: Amplifier incorporating RIAA equalisation and active tone control circuits.
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such as Quarndon Electronics
Ltd., Slack Lane, Derby.
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l E T T E n s B W W The Editor does not necessarily endorse the views expressed by correspondents

EIS again ...

Further development work
carried out on the Electronic
Ignition System has indicated that
the output voltage of the original
circuit was a little high and re-
sulted in an increased possibility
of crossfire and distributor cap
flashover in damp conditions. As
a result the output voltage has
been reduced and it is now recom-
mended that for optimum opera-
tion the value of the capacitor be
increased from 0-47.F to 1-0uF.

Because of the arduous operat-
ing conditions imposed on this
capacitor it is recommended that
a triple foil type with at least
440V a.c. or 1000V d.c. rating be
used. A suitable capacitor has
been developed specifically for
C-D ignitions and these are avail-
able from Magtor Ltd., 68 Dale
Street, Manchester, at a cost of
35p including post and package.
—Stephen Soar, (Manchester).

. .. and again

Just a brief note on the PW
Electronic Ignition System. I
found that the unit caused inter-
ference on my car radio so I
bought a filter kit from Magtor
Ltd., as advertised in PW. I fitted
the three components inside a
cylindrical aluminium can taken
from an old vibrator unit and
wired it into the E.I. box. In some
cases it might be possible to fit
the components into the E.I. box
itself.

The filter kit is actually in-

tended to decouple E.I. circuits
when a tachometer is also fitted
but it certainly proved effective
against interference to my radio.
—P. Beaman, ( Bridgnorth, Shrop-
shire).
(The decoupling kit can be ob-
tained from Magtor Ltd., 68 Dale
Street, Manchester, M1 2HS, price
£1 including p and p.)—Editor.

Padding out

I write with reference to the
many designs of receiver appear-
ing in PW using Denco Miniature
plug-in coils.

On reading through the manu-
facturer’s literature on these coils
it came to may notice that no
padder was required for range
five (red) coils. To satisfy my

902

curiosity, I drew a graph of mid
range frequency against padder
value for each of the five coils.
This came out as a straight line,
and gave the range five padder
to be 6,000pF. This value was then
tried in my receiver, which uses
these coils, and it gave a marked
improvement at the 1.f. end of the
band. On mentioning this to a
friend who has built a receiver
along similar lines to mine, he
also tried it and got results
similar to mine.

I would like to know what other
readers, and maybe even Denco
Ltd., think on the subject.—P.
Richards, (Manchester).

A bit tight

I am sure many readers, at
some time or another, have been
frustrated to find that they have
been unable to remove the bits
from their 25 Watt Henley Solon
soldering irons when they are due
for replacement.

Having purchased a new iron
some time ago, I slightly reduced
the diameter of the bit with emery
cloth and fitted a sleeve made
from aluminium foil to come be-
tween bit and the body of the
iron. Thus the binding between
bit and iron is eliminated.

The foil I used was obtained
from a cup containing a mince
pie and if other readers follow
my example, they can eat the by-
product with their coffee whilst
doing a soldering job!—R. H.
Roling, GW6WM (Glamorgan).

What do you get?

Please will you tell me what a
man who pays £10 plus for a tone
arm actually gets for his money?

I have recently constructed a
pair of tone arms using standard
‘Meccano’ parts throughout. Both
are heavy, but due to the screw-
adjusted counter weight, tracking
weights of much less than that of
a Meccano nut are easy to
arrange. They are about 13in long
from pivot to head. Tracking error
should not be too great if it is set
correctly, which I suppose would
involve setting the stylus to point
along the groove while the arm
is about one-half of the way across
the track of the record. I have

www americanradiohistorv com

been unable to test it as yet due
to the lack of a cartridge and
stylus, which I am not allowed to
remove from our Record Player
for testing purposes (or any
other), therefore, I used a dummy
weight to simulate this.

The cost of the arm with the
screw adjusted counterweight
would be less than £1 if all the
parts were bought new.—S. Sel-
lick, (Devon).

Aerial problem

May 1 enquire through the
columns of P.W. for help.

I have a portable receiver
which is for use on the 108-136
MH:z and 145-175MHz bands. The
set is equipped with the usual
telescopic aerial, and this is ideal
for reception from airborne air-
craft or when within sight of an
airport control tower.

I would like to build an aerial
which T can place on the housetop
(40ft above ground) which I am
sure would give me better recep-
tion from the local airport, which
is 5 miles from my home.

I have written to 3 major aerial
manufacturers for either details
or purchase of a suitable aerial.
but they do not seem to be 1n-
terested in the problem.—J. Stir-
zaker, (4 Maitland Avenue, An-
chorsholme, Blackpool, Lancs).
(The lack of interest may be ex-
plained by the fact that the Minis-
try of P&T has repeatedly pointed
out that a Licence [not generally
available to the public] is required
for the reception of transmissions
by Fire Brigade, Aircraft, Ship-
ping, etc.)—Editor.

Help!

At the moment I am having
difficulty in obtaining a diagram
and aligning instructions for a
Ferdio wireless PR41 “Town and
Country” with trawler band.

I have the service sheet for
PR41 but this is the older one
end has 8 coils, but the one I
want has 9 coils, which must
have been the last model made.
It has a tone control on the side
and tape DIN socket on the back
of the case. Can anyone help
please?—Richard Cowley, Ker-
rowglass, Kirk Michael, Isle of
Man.
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Disco

HIGH POWER T

SPEAKER
SYSTEMS

Strong leather cloth
finish §~ board, fully
lagged. Fitted high
efficiency 8 or 16 ohm
speakers.

PRINCE. 50 watt rms. 127. Bize 24" x 16 X
12"

CONSORT. 100 watt rme. 2-12° speakers.
8ize 367 x 187 x 12~

MAJESTIC. 100
Bize 387 x 24" x a
SOVEREIGN. 100 watt rms. 18° Base, 12° Full
range. Size 50" x 267 x 147,

watt rms. 15° Crescendo.
157

FULL RANGE OF MICROPHONES,
STANDS, ETC. ALWAYS IN STOCK

T

SOUND CONTROLLED AND
SOUND TO LIGHT UNITS

Mid, Treble and Baes Channels. up to 1kw of
lamps per channel plus override switching.
DJ30L. Sound to light. Takes output from
most amplifiers. Adjustable levels.

DJ40L. Sound controlled version. Built In
inicrophone, no connections required.

ASSEMBLED DISCOTHEQUES

DISCO-PLINTH. Consists of 2 turntables
fitted with high quality ceramic cartridges.
The unit has a built in cross-fade rotary
controi for transferring the sound from leit to
right decks. The unlt has no' amplification
budlt in and must be used with amplifiers such
as the D.J. 1058 or D.J. 708, Bize 327 x
144" x 77 (inci. lid).

DISCO-IMP. The latest additlon to the Disco-
sound Range of discotheques. Even smaller
and more compact than the Disco-Mini, it
containg all the necessary features for the
smooth running of a mobile unit. Size 297 x
183 x 77,

DISCO-MINI. Complete portable Disco with
built-in full function preamplifier/mixer. For
use with any power -amplifier such as "*Disc-
master’”. Bize 307 x 20" x 8.
DISCO-STANDARD. Has all the facilities of
the Disco-Mini with the addition of a built-in
100 watt power amplifier making it a com-
pletely self contained disco unit. A V.U. meter
gives visual indication of output levels. 8ize
327 x 277 x T}

DISCO-SUPER. A slightly larger version of the
Disco-8tandard. Fitted individual controls for
both mic. and deck inputs plus a cross-fade
for deck to deck transfer. A bulilt in P.F.L.
cueing system, mic. over-ride, also a V.U.
meter gives visual indication of output levels.
DJ. 80L (3000w) 3-channel psychedelic light
unit is a standard fitting. Deck cut out switches
are alao featured for ease of cueing. Size
38" x 277 x 107,

DISCO-SUPREME. All facilities of the Disco-
Super plus a third turntable which can be
used for Jingles or other effects without using
tbe main deck system. Flexi lights are also
*mted. Bize 507 x 277 x 10~

636, Sutton Road,
Southend, Essex.
(0702) 611577

CHECK Wi

EOUIPMENT

SOUND & LIGHTING

DISCO-AMP, 100 watt
rms. output for 8-16
ohms, 4 channel inputs,
2-mic, 2 decks, Separate
volume control plus
masters. Response 30Hz
-30KHz, distortion less
than 1%. Treble/Bass/
PFL/Mic over-ride etc.
Panel size 163" x 7.

DJ.70S MIXER/AMPLIFIER. 70 watt rms. output for
8-16 ohms. 2-mic, 2-aux/decks. Master volume/Bass/
Treble. Size 154" x 5" x 6",

DJ.105S. 30 watt rms. version. Size 113" x 5” x 6",

DISCO COLT. 150 watt.

LIQUIMATIC MINT, 50 watt Q1 with A7 wheel.
DISCOWHEEL, 50 watt Q1 with quick change
Cassette.

GNOME 150, 150 watt Q1 with Cassette.
LIQUIMATIC, 150 watt Q1 with 67 wheel.
PLUTO TUTOR-2, 250 watt Q1 with Cassette
and 6~ wheel.

TUTOR-2, with Liquisplode Tank.
KALEIDOSCOPE LENS (for Tutor-2) 6"
Liquid Wheel and Crystal Wheel Liquid
Cassette and Molre (24 different typea to
choose from). Portable Hi-Power 8trobes.

YOU WILL BE SURPRISED BY THE

DISCMASTER SLAVE AMPLIFIER. 100 watt rms.
for 8-16 ohms.

Discoscene | Discosound | 2D

122, Balls Pond Road,

NEW D.J. 500 SERIES P.A. AMPLIFIERS
S50 WATT, 70 WATT & 100 WATT MODELS

This new range incorporates many features that make them ideal for
the professional user, clubs, discotheques, factories ete. Fibre giass

high stabilitz resistors, genercusly rated components and bhand wired

asrembly to ensure
reliability acd quality.
% Exclusive *Fail ‘ |
°J' T » T oM’
 Built in bass boost ® ® & 0 560
below 30 Hz. ot hd

Safe”  Electronic
* 4 cpannel mixer with slider controls.

P.C. Boards are used throughout with low noise silicon transistors, ’

Protection circuit.

% Fault Condition
warning lamp.

All three amplifiers have a built in emitter follower output socket for
connecting a slave amplifier to enable the power output to be increased
up to 1000 watts or more if required. A matching range of elave power

amplifiers and a separate hing 100v line tr is available

SPECIFICATION

Frequency Besponse  50-20,000 Hz £ 3db (10dB Bass Boost at
10 Hz)

better than =50db.
less than 1%

8-16 ohmsa.

5mV at 50K ohme (50 or 600 chm to order)
100mV at 1 meg chm.

154" x 57 x 6°.
Model D.J.500 _

8ignal/Noise Ratio
Harmonjc Istortion
Speaker Impedance

Inputs: Mic 1l & 2
Aux3 & 4

Hize (all mo-lels)

Power Qutput: 50 watts R.M.8

(at 8 ohms) Model D.J.700 — 70 watts R. 8.
Model D.J.1000 — 100 watts R.M.8.
Hardly larger than a
suitcase yet contains

all the necessary features
for a high quality mo-
bile unit. The pre-amp
has separate tone con-
trols for both mic. and decks,
and each imput has its own indi-
vidual volame controls and inputs,
plus the addition of a cross fade for deck to deck sound transfer. A
built in P.F.L. system for cuelng, together with mic-over-ride facllity
are standard on all units. Response 20-20,000 Hz. Mic, Input 5mV,
BOK. Output 1 volt,

McDonald M.P.60 Turntables are used with high quality ceramic
cartridges, and each deck has its own individuai cut out switch fitted,
This unit iz suitable for Dlscos or Clubs having a power amplifier, or
for use with the -Discmaster’ 100. watt power amplifier as above,
8ize 327 X 20" x 8"

[Birmingham) Ltd
494, Bristol Road,
London, M.1.

(01) 254 5779 {021} 472114

TH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS

LOW PRICES & PERFORMANCE‘
SDL POWER SPEAKERS

High efficiency 12” epeakers. Ferrite magnets.
Heavy duty voice coils and cones for Disco
and Group use.

12” 50 watt rms. 8 ohm Full range.

12 25 watt rms, 15 ohm Mid-Treble.

15° 50 watt rms. 15 obm. Full range.

15” 100 watt rms. 15 ohm. Ba
18° 100 watt rms. 15 ohm. Ba:

DISCO SPOT BANK
oyt

S

Designed to take three E/8 Type spot or
colour bulbs up to 150 watts each. The unit is
of all metal construction and has one 3-pin
mains input socket pius one 3-pin mains
output socket for connecting more than one
Vank together it required. The unit can be
ieft fré ding or wall ted if needed.
Black crackle finish gives the unit a very
professional appearance.

8ize 187 x 6° x 7 (excluding bulbs)

Also in stock: Ultra Violet Spot Lamps and
Fluorescent Lamps, Standard and Colour Spot
Lamps and Fittings. Rotating Colour Displays.
Flexilights, Fibre Optics, Dimmers, Flashers
Eftects Folls, etc. Your enquiries invited.

A ten 100 watt amplifiers.

iscosound |Hernrn/sB

Selly Oak, B’ham 29.

MIXER UNITS

DJ.101. Battery powered, 6-channel, varlable
levels, 3 x 50k mic., 1 x 100mV, aux., 2 X
100mV p.u. Output 250mV.

DJ.102. Mains operated, 4-channel, varlable
levels. 2 x 50k mic., 2 x 100mV p.u. PFL
control, master voiumne, mic. over-ride, output
variable 0-500mV.

DISCO 40, Pre amp part of Disco amp (see
above). All facilities. Output will drive up to

309, Edgware Road,
London, W.2.
(01) 723 6963

AND RETA
SUPPLIED)

www americanradiohistorvy com .
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BRAND NEW SEMICONDUCTORS & COMPONENTS GUARANTEED
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE
" ’ . 20 .
TRANSISTORS INS7: 008 AFIl? 030 BCIIA 010 Bial o TTL. LOGIC I.C. NEW PRICES
26301 016 2N2924 012 2N5174 8-2& AF118 8-gg BC307VI 0-10 gg‘ns 8-2 1-:’: 2:: l-z: 2::— 1-3: 2:+
2G302 015 2N2925 013 2N6176 026 AF121 22 BC308 -09 274 - p
26303  0-25 2N2926 2N5176 082 AF124 024 BC.08A 009 BF457  0-46 | BN7400 20 0-18  8N7428  0-50 041 8N7460  0-20 0-18
20306 030  Green 010 2N5245 043 AF125 020 BC30S8B 009 BF4ss 057 | 3N7401 20 018 BN7430 020 018 BN7470 -30  0-26
26309 080  Yellow 010 2N5190 082 AF126 019 BC309 -10 BF459  0-57 | SN7402 20 018 BN7432 048 042 8N7472 -30  0-25
203444 026  Orange 010 2N5191 0-96 AFI127 020 BC309A 010 BF821 210 § SN7403 ‘20 018 8N7433 071 062 8N7473 -40 034
2G345K  0-25 2N3053 0-81 2N5192 124 AF139 038 BC309B 010 Brs21A 2380 | BN7404 20 018 BN7437 058 045 BN7474 -40 034
2G371 015 2N3064 0-47 2N5183 1.01 AF170 026 BC3I3 -30 BFS28 092 | SN7405 -20 018 aN7438  0-52 045 8N7475 -45 035
2G374 016 2N3064 0-46 2N5194 110 AF172 025 BC327 -24 BFE61  0-27 | BN7408 30 024  BN7430  0-82 045 BN7476 -44 0-80
20381  0-22 2N3056 0-560 2N5195 146 AFI78 055 BC328 022 BFS9s  o-2§ | SN7407 -56 048 SN7440 020 018 SN7480 -6 0-70
2G417  0-20 2N3390 020 2N5245 043 AF179 065 BC337 019 BFWI10 061 | SN7408 -20 018 SN7441AN 076 072 B8N7481 185 1.07
2N109  0-49 2N3391 020 2N5457 080 AFIS0 050 BC338 018 BFWI1l 061 | BN7409 20 018 B8N7442 079 063 BSN7482 087 0-61
2N174 140 2N3391A 028 2N5458 0-38 AFI186 -»0 BCY30 035 BFWIs 035 | 8N7410 ‘20 018  SN7443 104 088 SN7483 100 0-82
2N176 075 2N3392 018 2N56459 0-83 AF200 -35 BCY31 040 BFX13 023 [ BN7411 -2 020 8N7444 104 088 B8N7484 95 0-85
2N274 076 2N3393 012 3N128 063 AF239 -41 BCY32 -60 BFX29 085 | SN7412 42 0-86 BN7445 185 170 SN7486 -50 230
2N336 0725 2Nu394 012 3N138  1-37 AF240 72 BCY32 -75 BFX30 -95 | 8N7413 -30 027 BN7446 200 160 BSN7486 -45  0-40
2N»51 085 2N3402 017 3NI99 136 AF279 054 BCY33 084 BFX37 030 | BN7416 45 040 BN7447 130 120 8N7488 12-40 11-80
2N376 100 2N3403 0-18 3N140 076 AF280 -54 BCY34 085 BFX44 033 | BN7417 45 040 BN7448 104 092 BN7489 497 440
2N384 098 2N3404 0-24 3N141 069 AFY42 074 BCYSS 040 BFX63 248 | BN7420 20 018  BN7449  Pricetobe 8N7490 080 0-76
2N388A 040 2N3406 027 3N142  0-64 AF2I1 -6 BCY39 105 BFX68 030 | BN7421 22 0-20 sonounced shortly 8N7491  1.20 1-08
2N404  0-28 2N3414 10 3N143 064 AL102 -76 BCY40 050 BFX84 -24 | BN7422 48 042 BN7450 020 018 BN7492 78 0-70
2N404 920 ©2N3416 010 3N152 079 AL103 70 BCY42 015 BFX85 029 | BN7423 45 BN7451 020 018 BN7493 -75  0-20
2N466  0-76 2N3416 015 3N153 074 ABY26 -80 BCY43 016 BFX86 024 | 8N7426 48 048 8N7452 020 018 SN7494 -84 0-80
2N466A 0-75 2N3417 0-21 3N164 074 ABY27 86 BCYS58 021 BFX87 25 | SN7426 032 028 8N7453 020 018 8N7495 -80 0-74
2N457A 080 2N3570 125 3N169  1-00 ASY28 028 BCY59 0-22 BFX88 020 | BN7427 048 042 B8N7454 020 018 BSN7496 00 0-90
2N491 -25 2Ns671  1-18 3N187 1-30 ASYQg agg Bc;se 8-0« gg{’ms 8-;:
2N584 28 2N3572 097 3N200 207 ASYS -20 BCY67 0-94 10 0 - K
2N§91  0-34 2N3702 010 3N201 106 Agggn -g gcvg[o 8-17 g;}r}; o-:z Axisl Josd SUB-MIN ELECTROLYTIC o
5 - ABZ21 - Y71 - - .
gggg?l -}: ggg;gi -}8 AU103 126 ngz o-g BFY18 0.5 | Values: (uF|V); 8:64/64; 1/40; 1:6/25; 2:5/16; 2-2/63: 4:7/16: 4-7/25;
2N 898 85 2N3705 010 40030 78 BC107 ‘14 BCYS7 847 BFY19D 095 | 0:4/6-4; 6:4/25; 10/16; 10/26; 10/64; 12:5/25; 16/40; 20/16; 20/84; 25/6-4:
2N699 029 2N3706 090 40281 81 BCl08 013 BCYSS 240 BFY20 050 | 20/25: 32/10: 32/40: 40/16: 50/6-45 50/25; 50/40; 64/10; 30/16; 60[25'
2N706 010 2N3707 010 40309 3 Bolos 014 RCyey 80 BEYI 040 100/6-4; 125/10; 126/16; 200/10.
2N706A 012 2N3708  0-70 B -1 210 -85 BFY37 0
aNjos' 013 aNsToo 00 ape o BClL4 1z Bezll -gg EFY4l -:g SILICON RECTIFIERS
2N709 088 2N3710 0-00 - 15 0 -
711 080 2Na7l1 090 40318 098 moile 015 BDLS 07 BFYso 016 | PV TR T T oo SO OR300
28718 021 2N3712 095 40322 q¢ BClI6A 018 BDI21 075 BFYSl 016 | 3 169 175 20y 234  in 70 2 =
2N7184 0-30 2N3713 108 3080 43 BCI17 021 BDI23 082 VFYs2 016 | g4 2 "R o sop 3t 8 ot 50
2N720 -50 2N3714 116 40;” 44 BCI8 011 BDI24 087 BFYS3 016 | 15, 20p 35 10 47  58p “= 5 -
2N721 -85 2N3715 188 (2007 'gg ECII9 027 BDI0 067 BFYs6 0384 | 574 360 45y 485  55p 65 7 U
2N914 16 2NS7T16 180 og00 g BCI21 028 BDI1S1 040 BFY64 041 | ;I H 800  00p 4100 $1%0 7o gems
2N918 17 2N3773 235 44304 o6 DC123 020 BDI32 050 RFY7S 40 | 1amp and 3 amp are plastic encapsulation -
2N918 30 2N3774 333 0300 -:o ggm o;g gglag o-:g gg;va 3'§ﬁ P p nre P P! b
2N919 -20 2N3775  4-19 126 13 - 70
2N020 014 2NS7T8 595 4ouos -44 Rels glo BDILT 088 BFYIS g-:s DIODES & RECTIFIERS
2N9,0 14 2N3777  4-84 - 1 - -
2N1090 023 2N3778 295 ioiod %0 BC135 011 BDI3® 071 BRY3® 030 | IN34a 10p AA11S  %p  BAX16 12§p  FST3/4 32ip
2N1091 0-24 2N3779 315 0490 52 BC13s 15 BD140 088 R8X19 013 | IN914  7p AAT20  16p BAY1S 17ip  OA5 17p
2N1181  0-20 2N3780 4-60 .07 2.00 BCL37 -15 BDY10 125 BSX20 14 | 1N916 7 AAgls }29 gAYQI 7p OAl0 209
2N1132 020 2N3781 867 :0‘4 29 BC138 -20 BDY1l 150 B8X21 0-20 | IN4007 20p AAZ1S 1% AY38  26p 0A9 10p
2N1184 187 2N3782 ga7 4041 885 RCig0 34 BDY17 1.0 BSX26 034 | 1844 7 AAZIT 10p BY100 15p 0A47 8p
2N1302 018 2N3789 176 40435 144 pciai 089 BDYIS 175 BSX27 o034 | I3 1bp BAI0O  16p BY103 0A70 7
2N1303 018 2N3790 160 401674 0-22 BC142 24 BDY19 197 BBX28 o5 | 18120 12p BAl02  25p BY122 4%ip OA73  10p
2N130s 080 2N3701 2.0 404684 044 poiiq 21 BDY20 092 BBX20 o047 | I8121 14p BAID  28p BYI24 1bp oA79 »
2N1305 080 2N3702 .90 40800 069 poidy 24 BDY38 065 BSX30 088 | 18130 8p BAll4  15p BY126  15p 0A81 8p
2N1306 022 2N3794 010 40601 87 BC14s 21 BDY60 080 BBX59 .78 | 18131 10p BA115 be BY127 1% OAS82 10p
2N1307 0.2 2N3819 o-e¢ 40802 48 BCil47 011 BDY6L 085 BBXeo 054 | 18132 1% BAM1 17 BY164 57p 0A90 7
2N1308 026 2N3s20 Q-47 40603 58 BCl48 010 BDYs2 075 BsXel o042 { 18920 % BAl&2 1% BYX10 28 0A91 7
2N1308 0-25 2N3823 -50 :0604 'tliz BC149 18 BF115 0-28 BBX76 15 | 18922 8p RAl44 12p BYZ10 35p 0A9S 7»
2N1483 090 2N3824 076 gooos ‘5 BCI53 018 BFI17 048 BSX77 020 | 18923 12 BALS 1% BYZ11 32p 0A200 7
2N1607 .24 2N3826 -23 017037 86 BC154 -18 BF119 -58 ABX78 -25 18940 [ 1) BAls4 12p BYZ12 80p 0A202 10p
2N1613  0-20 2N3854 016 :cm 16 Bgm i:‘x BF121 -12;; BSW70 -g: BAX13  Bp BYZ12 25p TIV307 50p
2N1631 036 2N3854A 016 BC168 13 BF123 27 BSY24 O
2N1637 0-30 2N3855 018 :g}}g :}Bg BC159 14 BF126 025 BSY26 015 | OPTOELECTRONICS SLIDE POTENTIOMETERS
2N1638 027 2N3B5A 018 AGiL. o3y BCI60 -87 BFI127 -27 BBY26  0-20 N
2N1671 100 2N3856 018 Acizg g BCI67B 011 BFI52 -20 BBY27 -15 | MINITRON 3016F 7-8RGMENT 58 mm, TRACK
2N1701 110 2N3886A 0-16 40120 00 BCiesB 013 BF1s3 -29 B8Y28 15 | INDICATOR (16 PIN DIL) £2-00 | BINGLE GANGED. LOG or LIN
2N1702 215 2N3858 018 ,ciog o'eo BC168C 011 BF154 18  BSY38 18 May be driven by 8N7447 1k to 1M. 40p each.
2N1711 017 2N3858A 018 AGiiik oo BCI69B 013 BFIGs -156 BSY39 -18 TWIN GANGED. LOG or LIN
2N1893 084 2N3859 016 A1k opg DBCI69C 013 BFI1s9 027 BSYs1 095 | TIL 208 LIGHT EMITTING 1k to 500k 80p each
2N2102  0-30 2N3859A 018 Acisiv o914 BCIT0 11 BF160 028 BRY52 025 | DIODFE. Made by TEXAS INST,
2N2147 070 2N3860 018 cigoy g7 BCL7L 18 BFIS1 036 BBYS3 025 | (Red). 85p MULLARD C280 M/FOIL
2N2148  0.60 2N3866 070 (153 ggp RC172 011 BF163 020 R8Y54 0-30 CAPACITORS
2N2102  0-40 2N3877 026 AGisak oae BCIS2 10 BF166 -85 B8YS6 070 | Bosoo PEOTORESISTOR 38p
ahe Gl e a8 AGET 0 aown e mmie o8 me ol ot o 0012 004 ek
2N2193 040 2N3878 1 - - -068, 0- .. .. 4peac
IN7103A 043 oNaeve Lot AT 938 BCiBaL 009 BF177 025 BSY79 040 | VEROBOARD 015,022,033 .. .. bpeach
2N2194 027 2N3900 020 AGIik gge BCIS4 01l BFIT8 025 BBY790 0-45 0.15 0.1 0-47 R, [N
2N2194A 030 2N3900A 021 4cigsk g9 BCI84L 011 BFI79  0-30 BSYIA 009 Matrix Mestrix 0-68 oo 00 00 11p
2N2195 087 2N390L 082 4Gyr7. o.gp BCIES 25 BF180 -85 BU104 142 | 2§ x 3tin 17p £3p 1P e 4p
2N2196A 0-18 2N3903 020 ,cyia 018 BCI87 25 BF181 -32 BUL05 226 | 2} x bin 25p 25p L5uF .. .. L. 21p
2N2218A 080 2N3904 017 ,Gyig ggo DBC204 11 BF182 -30 €111 0-53 | 3¢ x 3%in 25p 25p 2.2uF A, 25p
I, I e o ATt OB hom ok mmm ok bow, ow | M,
2N2219A 051 2N3v08 0-22 3 d H i b X 17in (Plain; =
32320 080 2Ni036 063 ACY2L 18 BC207 010 BFISS 017 GETLIS 0-20 | Vero Pins (Rag of 36) 20p s U NDIRESIETORS
2N2221 020 2N4037 042 Loyes g PC208 08 BF194 ‘14 GET114 020 | Vero Cutter 45p 8 Jratt 5% (up to 270 ohms
9N2221A 0-33 2N4058 12 ACY30 .42 BC20% -10 BF195 18 GETI15 050 | Pin insertion Tools (-1 and -15 only), 7p
2N2222  0-81 2N3069 090 Acy3e o.56 BC21l -30 BF196 18 GET119 035 matrix) at 85p. B ekt 5% (up to 8-2k Q2 only). 99
2N22224 041 2N4060 011 coyse o1y BC2I2K 010 BF107 D oD Oy u'r'pm 5% (up to 26k Q only),
ggggg; gég 35233 }} 28;:: g gg;}gf }2 gg}gg }g GET5635 0-20 "SCORPIO“
2N2369A 0-17 2N4302 0-2§ AD136V  0.96 80232 ‘1"6’ B;zooJ -85 GETS536 0-20 POTENTIOMETERS
2N2646  0-41 2N4303 088 sD130 0.0 ggggs g:oo gFgggJ o'-}: GET538 020 CAP DISCHARGE Carbon:
2N2647 120 2N4913 080 L4Dig0  0-55 BC235 008 Basy. opy CETSTS 012 Log. or Lin., less switch, 16p
s 8:}5 ggig}; 03375 AD142 080 pGog] .20 BF23s 099 OETS80 030 IGNITION Log. or Lin., with switch, 27p
N3 017 2N49I6 011 Apiigv ggg DC22 018 BF244 016 GETSS3 020 SYSTEM s T R D
2N2714 017 2Nad17 017 ADiigy US8 BC263 023 BF245 033 GETsST 020 or Lin. dgp o Lot Lew
222904 018 2N4918 050 Api50 g.63 BC287 009 BF246 043 GETsI0 022 A blished i oLl
2N29044 0-25 2N4919 058 apis) gy BO8 009 BF247 049 gprgos o-op ( S published in
2N2905  0-26 2N4920 060 4pig2  o.g7 BC209 013 BFesd 014 P.E. N b PRESETS (CARBON)
2N20064 023 oNas2l 080 4pigyy pr BS26l 089 mrss 015 RETURN -E. November 01 Watt 6p  VERTICAL
IN2006 018 2M4923 085 uD162 068 Buse: oy BF27  0-41 |97|) 02 Watt  @p OR
2N20064 :'m s 88 ADZII® 180 pcagp o4z BF268 048 OF 03 Watt 7ip HORIZONTAL
18 oN4927 100 ‘o5 BC.01  0:34 BF259 048 B
INZ0TA 025 ongszs 180 Amiecy 027 Bcaoz o0e7 Breet o2s  POST Complete kit SPECIAL OFFER
INwss 013 vy 53 ANs o Bows  ost e 14 SERVICE £10-00 sHIBA THOOISP
2N2923 012 2N4930 225 AF115 084 BC304 048 BF270  0-25 o zé wmﬁlaAlr 43-50
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) Matching charge P. & P. 50p. THO014P PRE-AMP £1-25
(audio transistors only) 15p. extra per pair. Prices subject to alteration without prior notice.
Tel. 01452 0161/2/3 A. MARSHALL & SON CALLERS WELCOME
HRS. . ~FRL
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SSosAT, J
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PART TWO

PREAMPLIFIER

Construction is on the same lines as the driver
amplifier, on a group board with common earth bus-
bar, and is shown for one channel, Fig. 6a and cir-
cuit diagram Fig. 6b. Decoupling components R10,
R24 and C2 and Cl12 are common to both channels.
Screened leads are used from the input sockets to
the selector switch, and from the switch to the input
tags and also from the volume control to the driver
amp inputs. The switch wiring is shown in Fig. 7a.
Note that the equalising components are mounted
directly on the switch (Sections c
and d).

It is at the input sockets where
the only earth connections to
chassis are made (apart from mains
earth) this is important as hum and
distortion can easily occur if earth
loops are formed by connecting
more than one point to the chassis.

The modular construction of the
preamp with its earth bus-bar
ensures that its own earth returns
are all common to itself. (This
applies also to the driver module.)

To input
selector B

To nput

It will be seen that the chassis selector s

earth at the input is carried via the
screened leads to the preamp, and

chassis. Leads of different colours would be a further
aid. The leads should then be trimmed to length and
taken to their control terminations in pairs. Driver
and power amplifier can be treated in a similar
manner.

Note that with all the transistors, the collector
and case are common, so care must be taken to
ensure that the case does not come in contact with
other component or earth connections.

Output sockets for “Record” can be fitted if re-
quired. These are fed from each channel via a
100k{) resistor from the negative side of C7, and
will provide a signal of 100mV at high impedance,
or 1mV per 1k for impedances less than 100k(l.
Connections are shown in Fig. 6b.

Pag e

To R24

then to the earthy side of the
volume control, thence to the
driver amp, through to the common
point on the power supply, where
the return from the power amps
via the speakers are also returned.
This is made clear in the layout
drawing Fig. 8. The preamplifier
has a number of connections to the
controls, and it will be found easiest
to solder connecting wires in place
on the module before fitting to

SELECTOR

To y
driver amp

BASS TREBLE VOLUME BALANCE

Fig. 6a: The wiring of the preamplifier section, only the components for the R.H. channel
are shown ; those for the other are mounted on the other side of the board and on the rear

section of the pots.
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.J:. ) 220k i ci2
64yF v 100uF
R12
;; 2% 2k 23 | e ;;,
; / H 2o " g
$1 -02uF ‘
6 & 6
C2_V.1.. 4000pF ‘3-6v;- ~
— RIS =T S
c7  Rw VR R18 L5V ‘
: 33k 25k 33k
._l ca Sg c13
F rd
% | OHF [ onF O -
o) R19 8yF
O47uF | 47k <= cn -
A 0-a7uF *R23
/ ) . | 2.2k
o-II_' " T Tra 10 /03
e _-¥BC10S BC109 0-0TuF 8uF -MB8C109 To R25
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= 2Ry "
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‘ 2 .
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4 Opt:ogal ‘égi
¥ o 7 vea
| 1 25k

~ Balance
To other i

channel

Fig. 6b: The circuit of one channel of the preamplifier. The decoupling components in the positive line are common to both channels.

G
Tag 7R R 1
Tag 10 9 Tag 10 R R2 2 o
PO
3
R4
T
Tag 7
R1 R3 R5

Tag 2

R.H.

Fig. 7a: The wiring of the selector switch $1.

33k

Pre-amp ™ = =—=——a

R.H.

=

=

Lo ]

) Yo N8| £ T
Te9 1 A}/§ 2 | I\\ Tag R Fig. 7b (left) : The circuit of the input selector section.
G ﬂ 31 Fig. 7c (right): Modification for a ceramic pickup.
/, N | 1 {
N T 73
R /A Inputs
I L
T I S
| " ‘Chassis earth
| ! connection
| Driver
: L.H.
/e °
2 1 R.H,
! \
| AN
Gram Radioc Tape _|Chassis : \\\
L}
[}
[}
[
|
ll

If the gram input is intended for a ceramic cart-
ridge, this input must be attenuated with a divider of
33k and 6-8Kk{), in the same manner as the radio
"and tape inputs. This will provide a sensitivity of
100mV and loading to give the pickup similar charac-
teristics to a magnetic type, to suit the equalisation.

If the radio or tape recorder to be used is mono
only, the appropriate input sockets should be linked
together so that the single input plug is connected
to both channels. :

906

All outer screen
wires joined here

0004

cf
-+

=

Selector
Bass

”1U n " '
1y b1 8 1 g 18 e g
T

reble

gz
Ind.

Fig. 8: The general layout showing the connection of the earth line to

www americanradiohistorv com

avoid earth loops.
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POWER SUPPLY

The layout and circuit diagram are shown in Fig.
9 and need little comment. The rectifiers are “top-
hat” types mounted on a piece of lin. x 1lzin. paxo-
lin. A 2A bridge rectifier can be used here if desired;
the symbols shown correspond to the bridge con-
nections.

Capacitors C18 and 19 are held in place with an
aluminium strip, to which the fuseholders are also
secured.

The mains earth can be made to any convenient
chassis point. A useful addition would be a 2-pin
mains outlet on the rear panel to feed the gram
motor or other ancillary equipment. This would be
taken from the 240V connections on the mains
transformer, to operate via the amplifier on-off
switch. Note that the earth connections to any an-
cillary equipment comes automatically from the
amplifier, and should not be connected to a separate
mains earth, which would invariably result in exces-
sive hum.

TESTING

Switching on any equipment for the first time
always gives one a little concern, wondering if a
mistake has been made somewhere, and if some-
thing is going to blow up, knowing that fuses do not
always blow quickly enough-to prevent damage.

Anyone feeling this concern can alleviate it in this
case, simply by removing the fuses, and soldering
0-5W resistors of 4-7Q to 102 in their place. Switch
on; the resistors will only become warm, particu-
larly the one in the positive line, if everything is
well, but will immediately burn if a serious fault
exists. One can then switch off before any damage is
done, locate the fault and try again, replacing the
fuses when satisfied that all is well.

A check can now be made on the voltage readings,
starting at the fuses and working forward. The vol-
tages shown are approximate, small variations can
occur due to component and transistor tolerances.
During this check the volume control should be at
minimum, and resistors of 15Q (or thereabouts) con-
nected in place of each speaker. The resistors need
only be 1 W or 1W as the amplifier is not delivering
any power (or shouldn’t be). .

Switch the meter to a.c. (25V) and check that no
voltage appears across the speaker sockets at any
position of the volume control, tone controls, and
selector switch. An a.c. reading of 10-15V would
indicate r.f. instability, and the resistor across the
speaker sockets would overheat. This would only
occur if the layout or wiring differed from that shown
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1-5A
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240V
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—22-5v
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Fig. 9a: The circuit of the power supply.

240-250V _ﬂal_“‘\
= ~a

Mains transformer ©

) Neon (
| indicator |

i

Fig. 9b: The layout of the power supply.

to create stray coupling and
hence r.f. feedback. The cure
would be to connect a by-pass
capacitor of 100-250pF from
collector of Tr2 to Tr3 to chassis.

The amplifier is now ready to
go, and speakers and inputs can
be safely connected. Choosing
loudspeakers and a | record
player deck can present a pro-
blem to some people. The short
answer is to pay as much as one
can afford.
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commentary by

HENRY

No. 96

Protection
Racket

HE nearest approach Henry
I ever made to the Grim
Reaper—in the course of
duty—was when some well-mean-
ing idiot omitted to remove the
shortcircuit from the safety
switch of the supply unit of a
high-powered transmitter
True, it was impossible to work
on the Army’s ‘10-set’ once any
of the rack-mounted units had
been slid from its rails. A link of
wire across the safety-switch con-
tacts became routine test pro-
cedure. But lying there, while the
petrol-driven generator pumped
futile fumes across Breedon Moor,
and the Naafi wagon was miles
away was no reccommendation, for
a trust in protective devices.
Hence, perhaps, my present sus-
picion that regulation, control and
‘protection’, when not forced upon
an electronics manufacturer by

“Oh, bul it shouldn't!” cry the makers.

law, is usually a kind of gimmick,
spawned from convenience, nur-

tured in wrath, weaned by in-
genuity and matured in adver-
tisement.

In particular, the curious con-
volutions of audio circuit pro-
ducers (not designers, for Henry
is painfully aware that these
gentlemen languish in a limbo,
surveying the prostitution of their
ideas by the pimps of commer-
cialism) result in tinselly circuits
with curious protection gadgets,
tweaked to safeguard the precious
output devices against the ham-

908

fisted handling of the common
herd. It causes a budding circuit
maker to wonder where ex-
pediency leaves off and practicality
takes over.

Often quite passable output
stages are ruined by utter insta-
bility when the supply voltage
wanders a touch or two. ‘Oh, but
it shouldn’t’, cry the makers. ‘The
British mains supply system is the
best in the world.’

OK. Henry goes along with
that. But, even so, when, on Sun-
day morning, all the pinafored
aspirants to Womens Lib are
chickening in; or on Saturday
evenings, when the great British
publick (sorry, public) is tuning in
to David Coleman and that
travesty of human behaviour we
laughingly call ‘Sport’; then, and
during those episodes of televisual
dramuck that bring a paler shade
of Whitehouse to the cheek, the
mains supply voltage drops to a
level where a Tandberg tape re-
corder refuses to rewind, a Quad
amplifier forgets its steep transfer
curve has certain advantages and
nincty-nine from a hundred aver-
age radios rampage into avid
crossover distortion.

For some reason connected with
out insular arrogance, British de-
signers expunge the idea of true
regulation, protection and control.
At the very least, we find a series
regulator in the American (well
then, Japancse) importations.

Henry is always amused by
those models with cut-outs, which
pop off dramatically when the
impedances of loudspeakers
(usually Scandinavian in origin)
hit them below the belt. There are
others, more gentecl, which choke
themselves into silence with a
strangulated burp, waiting for you
to light a cigarette, apologise to
the dollybird you were hoping to
impress, and switch on again—
hoping the fault has now dis-
apneared.

Protection circuits, per se, bring
trouble. For every attempt by a
well-meaning designer to cherish

www americanradiohistorv com

his brain-child, there will be one
or lwo clectronic catastropes.
For protection in excelcis we
turn to the Whichdogs of the Con-
sumer Council (past, present or
future—what’s in a name?) and
some Naderish fumings from
across the Atlantic. If you spent
an cvening, or, God Help You, a
cocktail half-hour, in the presence
of George Darling, M.P., who

stcered the Trades Description
Parliament,

Act through vou

. the dolly bird you were hoping to
impress.

would come away believing that
every maker of electronic equip-
ment conspires to do you down.

I don’t think that is quite true.
Seems more like the maker of
electronic equipment fearing the
user will do him down. Why else
would Sony label their cassette
cutout feeler a ‘miserase protect-
ing lever’?

There’s a famous amplifier with
a delicious FET protection circuit,
with a diode from gate to source.
The driver stage is wonderfully
protected, yes? But when things
go wrong, the mid-rail flies up to
55 volts and that driver is only
rated at 40V. It goes up in smoke,
taking its 47-ohms emitter resistor
with it, and often the 2N3055 out-
put transistor as well.

It’s about time we constructors
were protected from the misborn
circuitry and afterthought mods
of manufacturers. What about it
lads? Join UPESCO—the Union
for the Protection and Encourage-
ment of Suffering Constructors.
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R.F.GRAHAM

CRYSTAL marker is used to calibrate re-
A ceivers, signal generators, transmitter v.f.o.’s

and similar equipment or to check their cali-
bration. The marker described here is self-contained
and requires few components. Details of typical uses
are given later.

CIRCUIT

Fig.l is the circuit, the single BFYS51 transistor
operating as a crystal controlled oscillator having
three fundamental frequencies selected by a 3-pole
4-way switch. Sla and S1b select one of the three
crystals, 100kHz, 1MHz or 3-5MHz. The remaining
switch position is “Off.”

When the 100kHz crystal is in use C2 is across L1,
and the core is adjusted to approximately this
frequency. For the higher frequency crystals C2 is
not connected, the windings of L1 acting as an r.f.
choke. Output is taken from a coupling winding and
isolating capacitor C3.

With the unit operating at 100kHz this frequency
and its harmonics or multiples will be heard on a
receiver. Harmonics such as 500, 600, 700kHz up to

Rear view of the finished unit mounted in a plastic box.

1500kHz allow easy calibration of a receiver or
tunable signal generator in the medium wave band.

Higher harmonics of this frequency are used for
general short wave calibration, or the calibration of

a transmitter v.f.o. For example, 1:8, 1-9 and
2-0MHz harmonics for Top Band and 3-5, 3-6, 3-7
and 3-8MHz for the 80m band.

When tuning, especially on higher frequencies, a
quick indication of 1MHz points is useful and har-
monics of the 1MHz crystal will be found at multiples
of this frequency—2, 3, 4, SMHz and so on.

For amateur band reception, in particular, a band-
edge crystal is extremely useful. That fitted here is
3-5MHz, its harmonics appearing at 7-0, 14-0, 210
and 28-0MHz as well as the fundamental at 3-5SMHz
and harmonics 10-5, 175 and 24-5MHz which are,
of course, remote from amateur bands.

CONSTRUCTION

A piece of sheet aluminium 5 x 4in. is bent as in
Fig.2. The whole unit is assembled on this and will
afterwards fit in a plastic box approximately 5!; x
3 x 23gin.

+9v
L
R1 c2
270k
Qutput
- 8
ﬁ w L1 22pF
1 100kHz
Sla S1b
1MHz
%
3-5MHz c
b Tr1
BFY51 OFF
e
C1 R2 S1ec
T350pF 47k b—o0 -ve
e

Fig. 1: Circuit diagram of the crystal marker.
909
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Crystal holders to suit the
particular crystals used are
bolted as in Fig.2. The box
lid is also drilled for the
switch, output socket and a
small bolt to hold a battery
clamp. Heavy pressure dur-
ing drilling may crack the
plastic, so a little care is
required.

The transistor and most
other small components are
supported by soldering their

Battery +ve

Bend up 2in5\‘

S5x2ins

leads directly on to the switch
tags. Run leads X-X down
through a hole to one crystal
holder, leads Y-Y to the
second holder and connect
Z-Z similarly to the remain-
ing holder. A card marked
with the switch positions is
placed between the case top
and metal panel and held
together by the switch nut
and output socket. A hole is
- drilled to fix a piece of metal

shaped to secure the 9V
battery to the Teft of the
switch.

% components list

Resistors

R1  270kQ) R2 47kQ W 10%
Capacitors

C1  350pF C2 1200pF C3 22pF
Crystals

100kHz, 1MHz and 3-5MHz surplus types with holders
to suit.

Miscellaneous

Tri, BFY51. L1, “Yellow” Range 1 (Denco valve type).
S§1, 3-pole, 4 way wafer switch. Aluminium 5 x 4 in.
Plastic box 54 x 3 x 2§in. approx. Knob. insulated socket.
Battery 9V with terminal clips.

ADJUSTMENT

Rotation of the core of L1 allows the second har-
monic of 100kHz crystal to be moved slightly in
frequency to secure zero beat with the BBC on 200kHz
or MSF on 2-5 or 5SMHz. When the marker signal and
received transmission are about the same strength,
the frequency error of the harmonic will be heard
as a low pitched growl, falling to a repetitive swish-
ing sound, or flutter, or seen as a rise and fall of the
receiver tuning meter, as the error is reduced. In any
.case at frequences of 1MHz and higher the error
will be only a few parts in a million and accuracy is
higher than necessary for any ordinary purpose.

IN USE

The output can be coupled to a receiver by a short
lead plugged into the socket and placed near the
receiver, or near a short wire in the receiver aerial
socket or plugged into the receiver, depending on the

910

z
Battery —ve

Fig. 2: Layout of components on chassis with details of switch connections.

Another view of the crystal marker. The transistor is wired directly
on to the switch tags.

strength required. Harmonics grow progressively
weaker and the limit to which they can be detected
depends on receiver sensitivity, The marker signal
is unmodulated, so the receiver b.f.o. should be on
and set to zero.

To calibrate a tunable generator or v.f.o.,, couple
its output to the receiver and tune the v.f.o. or
generator to zero beat with the appropriate crystal
harmonic. The receiver is tuned to the wanted
frequency, but receiver tuning has no effect on cali-
bration in this case. The b.f.o. is not in use in this
instance.

VFO calibration at 50kHz points can be achieved
by tuning the receiver to the second harmonic of
the v.f.o., and 100kHz points provided by the crystal
will then fall at 50kHz points on the v.f.o. scale. The
10kHz points can be estimated from the v.f.o. scale.

Harmonics can be used to adjust r.f.,, mixer or if.
stages for best results, using a meter to read cathode
or emitter current of an a.g.c. controlled stage. Hl
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PRACTICAL

INNEXTMONTH'S R R 3

o 9

“Hickory, Dickory, Dock.
Just look at our Digital Clock!
With four figures or sizx,
Using just thirty bits,
No winding, no ticking, no tock!

| L R S I T

electronic

The finishing touch . . . that's what
our panel transfers will give to your
audio projects. They have been
specifically designed for P.W.

. . e readers. Using them is simple—the
Here's a project which will giye all ages hours of- process is entirely dry; just cut out
fun—an Electronic Maze. Using.the probe, thread th elevant section ! | off the
your way across the matrix, avoidiny the dead ends 7 e relevant section, peeél o
and false trails; a delay circuit add&-the. touch of, . backing and rub down.

skill that makes the game such fun. A variety of
routes can be selected simply by switching. The
cost? About £2 all in but it will keep everyone
amused for hours.

MANY OTHER CONSTRUCTIONAL
ARTICLES PLUS ALL THE REGULAR ALL IN THE MARCH ISSUE
FEATURES. PRICE 20p. ON SALE 2nd FEBRUARY

www americanradiohistorv com

911


www.americanradiohistory.com

HIS receiver features modular construction,

I easy accessibility of units, and complete cover-
age from 150kHz to 30MHz. It will thus provide
reception on long, medium and all the short wave

bands from about 200 to 10 metres.
To facilitate construction, wiring and testing the
receiver is built as three units—a mixer-oscillator '
assembly using a dual-gate field effect transistor
mixer with separate f.e.t. oscillator; a high gain
2-transistor intermediate frequency amplifier; and

a 4-transistor audio amplifier and output section

These units are then assembled into a case which F E HAYEB Eanﬁn
carries the panel and a chassis with coils, etc. ...

MIXER-OSCILLATOR

The circuit for this unit is shown in Fig. 1. Trl, a
3N141, is the mixer, with the signal fed to G1 and
oscillator input to G2. Output from this stage is from
the drain to the 1st i.f.t. of the i.f. unit.

Tr2, an MPF102, is the oscillator with injection to
G2 of the mixer via C4. The feedback windings 8-9
of the oscillator coil L2 provide feedback from the
drain to the gate of Tr2, to enable this stage to
oscillate.

Coils are fitted in pairs, “Blue” in the L1 position
and “Red” for L2. Coverage is approximately as fol-
lows:

Range 1 150-500kHz 2000-750 metres
Range 2 515-1545kHz 580-194 metres
Range 3 1-67-5-3MHz 180-57 metres
Range 4 5-15MHz 60-20 metres
Range 5 .10-5-31-5MHz 28-9-5 metres

Range 1 is for long waves, but in this circuit the
i.f. is 470kHz so coverage has had to be curtailed
from that listed above or instability arises at the h.f.
end of this band. This is easily done by marking the
scale for Range 1 to suit. An alternative is to solder

~ve line —ve line (tigh
itig2) N ,
R3 Tr1 (fig1
Pin1, IFT1 22k Drain Tr1 (fig1) gu éggu
R1 (tig 2) |
)100k y )

> R6
2-7k

g c
b Tr1 p. J
AF117 95
e
o
Tr1 Tr 7
3IN141 MPF 102 R2
[ +VWAH1 1
c2 82k
~]
Clomim
B}JF 680 “p 4- 7k
S
VC2 I
50 '01uF %A
pF
vCi
365
pF
<« Fig. 1: Circuit of the mixer-oscillator board.
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a S50pF capacitor directly across the tuned section of
Range 1 coils. Such capacitors must not be fitted at
the holder because of their effect on other ranges.

Range 2 is for medium waves, while the remain-
ing ranges are for the higher frequencies. Actual
coverage can be modified somewhat by adjusting the
cores.

Plug-in coils as used at L1 for aerial tuning and
at L2 for the oscillator have several advantages. Con-
struction and wiring are simplified when compared
with the permanent fitting of all coils and a multi-
way bandswitch. With plug-in coils, it is also a simple
matter to obtain only those coils for the bands re-
quired. Coils for other bands can always be obtained
later and no changes have to be made to the receiver
to allow them to be used.

A panel aerial trimmer VC2 is fitted which has
the advantage that the aerial circuit can be peaked
up for best results with any aerial, on any frequency.
Tuning on the higher frequencies becomes critical,
so the bandspreading capacitor VC4 is provided for
fine tuning. No additional bandspreading capacitor
is necessary for the aerial coils.

Ranges 1, 2, 3 and 4 have their own oscillator coil
padders, 110pF for Range 1, 350pF for Range 2,
1100pF for Range 3, and 3000pF for Range 4. No
padder is used for Range 5. These padders go res-
pectively to tags 5, 2, 3, 4 and 6, as in Fig. 1. The
coils are so made that the correct padder is auto-
matically in circuit when a coil is inserted.

IF AMPLIFIER

Fig. 2 shows the intermediate frequency amplifier
which has two double-tuned if.it.’s and one single
tuned i.f.t. This restlts in good selectivity and gain.

Diode D1 is the demodulator which also provides
automatic gain control bias through R2 for Trl.
Audio signals are taken from the volume control
VRLto the a.f. amplifier.

-9V

e
00uF

+

;//.

T2

b

<

R12 R13? - C6

250 4-7 F! 100uF

S1
ﬂw

'ganged with VR1

A Fig. 2: Intermediate frequency amplifier circuit. A Fig. 3: Circuit of the audio amplifier and output stages.

.
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IFT —
! Xe Two l2in. 6BA bolts with tags

N 1 are secured in the positions
2x13ins. in Figs. 4 and 5. Extra nuts

on these space the board
from the metal chassis to
gsd clear wiring. These bolts also

* MPF102 provide a chassis return when
the board is fixed to the

92 chassis.

I\ 091 Resistors and capacitors
TR are positioned as in Fig. 4.
\

© 0 0 0 0 0 ¢

°

Q
no o
o ©
al o=
[e]
[+]

Aerial

[+]
o 0 o°
o o

a
~q ©
BE
o
=
o
L e
0O 0 0 0 0.0 O
4
N
.

0.0 o

The board is turned over and
wired as in Fig. 5. Place
sleeving on leads where
necessary. Veropins can be
inserted for external connec-
tions, or flying leads can be
left for this purpose and cut
down to length later. Leads
run from C1 to pin 6 of LI,
from Trl drain to pin 1 of
i.f.t.1, from C6 to pins 1 and
7 of L2, from Tr2 drain to
pin 8 on L2 and from C3 and
R4 to pin 9 on L2. These
pins or leads are identified
by locating them as in Fig. 4.
Fig. 4: Layout of the mixer-oscillator board and wiring of padding capacitors. A pin or black lead is also

required for the negative
connection, which runs to a pin provided on the
i.f. board.

Trl. This should be supplied with a shorting collar,
spring or ring, which is left in position until Trl is
'\o Y ) g fitted. With an insulated gate transistor, static
I °° E charges from the fingers, or a metal or plastic tool,

w T
(™6

0 © 0 0 0o 0 0 O 0

o 6o o 0 o

0o © ©o o
OCS)O o o
(=]

vCi,vCe2

IFT1

Once the transistor is fitted, it is protected by Rl,

R2 and R3, and the shorting spring can be pulled off.
If it is necessary to unsolder this transistor, bind thin

wire round the leads in advance. Do not touch the

R olo can damage the unprotected transistor. Spread the
i Py P wires with a matchstick or piece of wood so that they
LolP8 e 9. can be inserted in the holes shown in Figs. 4 and 5.
) V/ T . . Solder drain and source leads. Solder the G1 lead by
pin9 i: >-L1.pin6 keeping the iron in contact with the R1 side of the
‘l ° | ° 0 joint, and the G2 lead by keeping the iron against

c3 ° C8 R6 ) . the R2 side of the joint.

© | ’

2

S AL

Fig. 5: Underside wiring of board shown in Fig. 4.

AF AMPLIFIER

The circuit for this section is shown in Fig. 3. Trl
is the 1st a.f. amplifier, followed by the driver Tr2.
The driver transformer T1 couples to the push-pull
output pair Tr3 and Tr4 and T2 is the output trans-
former for a 2 or 3-ohm speaker. The pre-set R12 is
adjusted for proper operating conditions in the out-
put stage.

This type of circuit gives plenty of amplification
and output. Its great advantage lies in the fact that
the d.c. operating conditions of each stage are
isolated from other stages, so it is not necessary to
use matched sets of transistors. Some simplification
would be possible by omitting Trl and taking C1 to
the base of Tr2, though the extra stage of amplifica-
tion is useful with weak signals.

MIXER-OSC BOARD

This section is wired on a piece of plain Veroboard

2 x'l34in. Do n?t ren}ove the §horting ring fr om_ Trl General view of completed receiver with metal strap fitted to lift
until the transistor is fitted in the way explained. front edge.
914
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unprotected G1 or G2 wires with the soldering iron,
fingers or metal plastic tools.

Tr2. This transistor can be soldered in the usual
way. A 3-lead holder was fitted for it primarily as a
simple means of testing various transistors in the
oscillator position.

When this section is finished, it is fixed with extra
nuts as in Fig. 4, and the leads for L1 and L2 are
cut and soldered. The 1:in. bolts should leave enough
clearance between the chassis and joints, but a piece
of card or other insulating material about 2 x 134in.
in size can be put under the board.

Fig. 4 also shows how the padders are wired. Do
not forget the lead 6 to chassis for Range 5. Leads
from pin 8, L1 and the chassis run to sockets at the
back of the case for aerial and earth.

IF AMPLIFIER BOARD

This is 37 x 13%in. and the components are placed
as in Fig. 6. Holes are drilled for the pins and screen-
ing can tags of the i.f.t’s with a central hole so that
the lower cores can be reached with an adjusting
tool. A very small round file is useful here if some
of the holes are not in quite the correct positions.

Two bolts MC with tags are fitted in the same way
as with the mixer-oscillator board, to mount the if.
amplifier and provide the positive chassis return.

When fitting the transistors bring them down to
within about 3gin. of the board so that leads are
reasonably short. Wires can be identified and short
circuits prevented by putting 3gin. pieces of sleeving
on them—green for emitter, blue for base and red
for collector. Connections underneath are shown in
Fig. 7. It may be found helpful to put red sleeving
on positive circuits, black on negative circuits and
some other colour on other wires.

Pins are inserted for the external connections—
negative supply from R1 to the mixer-oscillator;
mixer to if.t.1, pin 1; from R7 to negative on the a.f.
amplifier and battery; and from D1 positive to VRI.

The i.f. amplifier is fixed 3%4in. from the end of the
chassis, level with the back of the chassis, with i.f.t.1
towards the mixer-oscillator section. Fig. 4 is the
underside of the chassis, but i.f. and a.f. sections are
on top of the chassis.

View of receiver with sides and back removed to show placement of
the i.f. and audio boards.

—ve

o o 3Zx13ins, o

Mixer

Fig. 6: lLayout of components

on the i.f. amplifier board and

lead-out connections for the
AF117 transistors,

Fig. 7 : Wiring details under
the i.f. amplifier board. Points
marked MC are the bolts
fixing the board fo the chassis.

C4R6 o C3RBjo o o

= e

www americanradiohistorv com


www.americanradiohistory.com

AF AMPLIFIER BOARD

Components are placed as in Fig. 8, using a board
33 x 2l4in. in size. Bolts with tags are again used
for chassis return and mounting with pins fitted for
the junction of R1 with C1, for battery negative and
for leads which will run from the secondary of the
output transformer T2 to the loudspeaker.

Wiring should be straightforward as shown in
Fig. 9. Coloured sleeving can be used to identify
transistor and other leads, as already mentioned.

When this board is complete, it can be mounted
in the space to the right of the chassis. Joints must
be clear of the metal, or protection provided against
shorts by placing card under the board, as described
earlier.

CHECKING THE AF

The a.f. section may be checked by connecting a
loudspeaker and providing a signal to R1 from a
radio tuner, audio oscillator, pick-up or other source.
VRI1 should be in circuit to avoid overloading.

Initially set R12 so that little resistance is in circuit.
With a 9V battery connected and the amplifier work-
ing, increase the value of R12 by moving the slider
until the current is some 8mA to 10mA or so with
no signal. Current peaks will be very much higher
than this, increasing as the volume is increased.

* components list

Alternatively, R12 can be set to a position which
results in clear reproduction with plenty of volume,
though battery drain is increased if R12 is too high
in value.

IF ALIGNMENT

The i.f. amplifier can be checked and aligned by
itself or in conjunction with the a.f. section. VR1
must be connected and R1 of the a.f. section is con-
nected to VR1; or phones may be connected to VRI1,
with an isolating capacitor in one lead to avoid up-
setting the a.g.c. circuit.

As the i.f.t’s are supplied pre-aligned, only a little
adjustment of the cores should be necessary. If a
signal is being obtained from the mixer-oscillator
section, tune in a medium wave BBC or other stable
transmission. Keep signal strength low by using a
short piece of wire as an aerial, or by looping an
insulated wire round the lead from pin 8 of L1. A
proper tool is then used to rotate each core in turn,
for best results. VR1 should be at maximum. A strong
signal is avoided because it will operate the a.g.c. cir-
cuit and so make the correct core settings less pre-
cise. In any case, little or no adjustment of the cores
may be needed, as explained.

If a signal generator is used, proceed in the same
way, but couple the generator to the primary of i.f.t.1
by placing an insulated lead near pins 2 or 3. In this
case, the mixer-oscillator section need not be in use.

MIXER/OSCILLATOR

Resistors

R1  100kQ2 R3 2-2kQ R5 1MQ
R2 100kQ R4 5-6kQ R6 2-7kQ
Capacitors

C1  100pF SM cs *

C2 0-01uF C6 100pF SM

C3 0-01uF C7 18pF SM

C4 5pF SM C8 0-01uF

* Padders:—110pF, 350pF, 1100pF and 3000pF

All silver mica

VC1/3 2 x 365pF gang (Jackson Type 02)
VC2 50pF variable (Jackson Type C804)
VC4 5pF variable (Jackson Type C804)
Semiconductors

Tr1  3N141 Tr2 MPF102
Inductors

L1 Denco “Blue” valve type for ranges required
L2 Denco “Red” valve type for ranges required

Miscellaneous
Valveholders B9A (2).
2 x 1%in.

Veroboard, plain, 0-15in. matrix

L}

IF AMPLIFIER

Semiconductors

Trl  AF117 Tr2 AF117 D1  OAS81

Miscellaneous
IFT1/2 (Denco IFT18/465). IFT3 (Denco IFT14/465)
Veroboard, plain, 0-15in. matrix 3 x 13in. |

AF AMPLIFIER

Resistors

R1  3-3kQ2 R6 47k R11  10kQ
R2 82kQ R7  12kQ2 R12 25002 pre-set
R3 15kQ R8 2-2kQ R13 4-7Q
R4  5-6kQ R9 68002

RS 1-2kQ R10 10kQ

Capacitors

C1 2uF 6V C4 100xF 10V

C2 100uF 6V C5 100uF 6V

C3 4uF 6V C6 100uF 10V
Semiconductors

Tr1 OCT Tr2-3-4 AC128

Miscellaneous
T1, driver transformer 3-5 : 1 - 1. T2, output transformer
3 + 3 :1. Veroboard, plain, 0-15in. matrix 3% x 2in.

Alil Resistors 1W 10% |

Resistors
R1 68k R4 22kQ2 R7 - 680Q2
R2 8-2kQ2 R5 4-7kQ VR1 5kQ pot.
R3 680 R6 1kQ with switch S1 Cabinet, etc.

Universal chassis sides, flanged 10 x 4in. (3), DL44
Capacitors 2%in. drum, DL34 Type G cord drive, DL31 tension spring,
C1 8uF 4V C4 0-01uF DL36A pulley wheels (2) drive cord. (All Home Radio).
C2 0-04uF C5 0-01uF Perspex 10 x 4in. 3-ply wood, 10 x 7}in., 10 x 7in., 7% x 4%in,
C3 0-04uF C6 0-1uF (2), knobs, etc.
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Fig. 9: Wiring underneath the Output
audio amplifier board, Again jack
points MC are '‘earth’’ returns, <

via the fixing bolts, to the

chassis.

VR1

MIXER-OSC ADJUSTMENT

The mixer-oscillator is most easily tested and
aligned when the receiver is otherwise completed.
The coil adjusting screws are screwed in by the
makers so that the coils can be placed in the cans
in which they are supplied so initially all the cores
have to be unscrewed several turns from this posi-
tion.

Deal with each pair of coils separately. The cores
can be locked with GBA nuts when they are correctly
adjusted.

Band coverage at the low frequency end of the
band is adjusted by moving the core of L2. The core
of L1 is adjusted so that near the low frequency end
of the band signals peak up with VC2 nearly half
closed. In these circumstances, it should be found
that VC2 can be peaked for best results throughout
the whole band. If it becomes necessary to close VC2
more and more, as the receiver is tuned from the
h.f. end of the band towards the 1Lf. end, this shows
that the core of L1 needs screwing in slightly. On the
other hand, if when tuning in this way VC2 has to
be opened more and more for best results, the core
of L1 is too far in.

With the tuning capacitor VC1/3 fully closed, the
frequency reached is lowered by screwing in the core
of L2 and raised by unscrewing this core. This allows
ranges to be adjusted so that there is some overlap
between bands. A corresponding adjustment has to
be made to the core of L1.

It should be found that alignment is not difficult,
either by tuning in transmissions, or by using a signal
generator. Maximum results will in any case be
obtained if VC2 can be peaked for best volume
throughout the whole of any range and is then seen
not to be either fully open or fully closed.

R4 on Tr2 is the lowest value which does not
result in strong spurious oscillations marring recep-
tion. The best value depends somewhat on Tr2 and
is likely to be between about 1-2k( and 8-2kQ.

CASE ASSEMBLY

Three 10 x 4in. flanged universal chassis members
are used, one as the case front, one as the back and
the third as a chassis to carry the three circuit boards
and coil holders.

The sides are 3-ply, sanded and varnished, each
71, x 415in. The top is similar 3-ply, 10 x 71sin. while
the bottom is 10 x 7in.

A piece of lgin. perspex, 10 x 4in. backed by card,
except for a window over the tuning scales, is also
required for the front.

Fig. 10 shows how the case is assembled. Mark
through the holes punched in the flanges of the
10 x 4in. members so that the wooden sides can be
drilled. The back is flush. The 10 x 4in. member form-
ing the chassis is set forward about 7gin. and is 13gin.
above the lower edge of the back so that there is
clearance for the mixer-oscillator board below, as
well as for VC1/3 above.
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Fig. 10: Positioning of the major components on the chassis and
front panel with details of the dial drive mechanism.

The front is set in lin. from the front edges of the
side pieces as in Fig. 10. Drill the front for VC4,
VC2, VR1 and the cord drive bush. Mark the same
hole positions on the perspex, and drill clearance
holes for the operating spindles. Also drill four holes
to match with those punched in the front near the
flanges.

When assembly is otherwise complete, the perspex
is put in place and held with four lin. 6BA bolts,
each with three nuts, so that it covers the drum and
cord drive. A piece of card, with a cut-out through
which the scales can be seen, fits behind the perspex.

Drill the front for VC1/3, fixing this with counter-
sunk head 4BA bolts with extra nuts or spacers
behind. The two wheels for the cord run on bolts as
in Fig. 10. The cord has one complete turn round
the driving spindle and is held taut by the spring in
the drum.

The card for the scales is brought forward by
means of a piece of wood about Lin. thick fixed to
the 10 x 4in. member. A small piece of tinplace is cut
and folded so that it can be clipped to the cord with
pliers and a vertical wire pointer is soldered to this,
the pointer and drum being as shown in Fig. 10 with
the ganged capacitor fully closed.

The receiver can be wired and tested with the
back, top and bottom completely removed, so that
all units can be reached easily. The bottom is
attached with three or four self-tapping screws. The
top requires to be hinged, or provided with strips
to hold it in place, so that it can be lifted off the case
to change coils.

CALIBRATION

Markings are made before fitting the perspex. If
the scales are to be calibrated in frequency first
check coverage and ganging and fix the coil cores
with 6BA nuts. Calibration is then most easily done
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The markings of the four controls and dial calibration can be seen
in this view of the receiver.

with a signal generator. This is set to various fre-
quencies, the signal is tuned in on the receiver, and
the appropriate scale is marked. Take care to avoid
harmonics and second-channel responses, in the usual
way.

An alternative is to tune in various bands, such as
19 or 31 metres, and mark these. Another possibility
is to fit a 0-100 or similar horizontal scale, against
which stations tuned in, or known frequencies can
be logged. A rule calibrated in mm. will act as an
easily obtainable ready-made scale.

Only the mixer-oscillator board and associated coil hclders are
mounted underneath the chassis.

AERIAL AND EARTH

Remember that conditions on the various frequen-
cies vary enormously according to the time of day
and other factors. Quite a large number of transmis-
sions should be received with some 5ft. to 20ft or so
of wire as an indoor or outdoor aerial. For weak
signals in the 1-5-5MHz region, a longer aerial will
make a great difference by improving signal strength.
For good results on these frequencies, some 50ft. to
150ft. or so of wire as high as possible and clear of
earthed objects, can be worth while.

Though many signals are sufficiently strong with
no earth the use of an earth connection will give a
worthwhile improvement in volume on some fre-
quencies and often allow the reception of weak
signals which cannot otherwise be received. An earth
lead can be an insulated wire taken to an earth spike
or other metal object buried in the ground. Where
this is impossible, a counterpoise earth consisting of
an insulated wire running near the ground or in an
opposite direction to the aerial can be helpful. W
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ISSUES WANTED
.P.E. Aug. 1965, Sept.

1966, Nov., Dec., 1698, Jan,, Feb., April, June, Aug.,
Sepl Oct., Nov. 1969. P.W. Jan., Feb., Mar. 1967.—A, G. Hodgett 3, Ely Way,
Fellgate Jarrow, Co. Durham,
. E. Mar., May 1972.—G. Barraclough, Rustic Gables, Waterhill Lane, Sowerby
BndOe HXG2UA.
.Jan., Feb., Aug., 1970;—Dec. 71;—July 1972; of P.W, Nov, 1969;—Sept. 70:—
July 1972. P. E. July 72:—E.E.—G. D. Liody. 28 Underhill, Bolham Road, Riverton,
Devon. EX166SF.

..buy, loan, exchange P.W. Aprll, May, June, 1968—W. L. Brunsdon, 28 Meadfoot
Road, Wallasey, Wirral, Cheshire.

..wanted—March & April 1970to P.W. containing artictes on 'General Coverage RX',
buy or loan.—C. MacAddhabhui, Machalre Gathian, Derrybeg, Co. Donegal, Ireland.

..November 1971 edn. 'Everyday Eiectronics' Cover price and postage paid.—
T. C. Rickard, 10, Berridge Road, Sheerness, Kent.

. Nov. 1969, Dec. 1969, Jan. 1970.—R. P. Moore, 'Caton'. Furnham Crescent.
Chard, Somerset.
.Radio Constructor Aug. 1968, Jan. 1969, March 1969, Aprll 1969, Muy 1969 June
1969 Aug 1969.—R. J. McBride, 37, Border Streel Gr PA152€F. e.
P.E. Sept. 1870 {(Guitar pickup Construction).—A. D. Black, 16 Rosebury Avenue
Worthing, Sussex,
uDl\ny W.W. or P.W. before 1930.—P. Kemmis, 92 Wildwood Road, London, N.W.11
6UD.

..Buy or borrow the May 1972 issue o! ** Television'".—F. D. M, Wilson, 83, Marshal's
Drive, St. Albans, Herts,

..P.E. 1969, containing the articles by A. Douglas on building an €lectronic Organ,
about March onwards | think.—E. Robinson, 171 Allendale Avenue, Aspley, Watling-
ham,

..Mar, and April issues (1972) P.W.—D. Mooney, 85 Audhi k Road, GI
Co. Armagh N. Ireland.

P.W. August—November 1967, willing to pay full price, or borrow to photo-
copy —D. F. Boughey, 4 Milton Road, Birkenhead, L42 OJU,
.Wanted Practical Wireless for Jan Feb., March 1972. 1 am ready to pay for them.
M. llyas.2|4 Golders Green Road, London, N.W.119AT,
~ .Ilune 1971 P.W. to borrow or buy.—W. Kyle, 23, Lammermuir Drive, Potterhill,

y]

March 1971, May 1971, October 1971.—E. McCaughey, 132 Foley Street, Dublin 1,

I
00 May 1972 edition of P.W.—A, K. Bissett, 2 Brynteg Avenue, Bridgand, Glamorgan.

..Wanted issues of P.W. dated Seotember and October 1971, willing to pay full
pnce —C. North 29 Kent Road, Harrogate, Yorks. HG1 2LJ.

.Practical Wireless: May 1971 to Sept. 1971 inclusive. Practical Electronics: Jan.
18911 toTApnI 1971 inclusive and July 1971.—A. M. Cash, S. Codrington Road, Bristol,

27 8ET.

.pre 1972 P.W,; P.E.; P.TV.: Radio Construction.—N. Vaswaney, 28 Angus House,
New Park Road, London SW24LB

.P.W. Feb. 1972 containing Part 1 quality Hi Fi System by C. R. Bradley.—P.
Parker 31 Fairview Handsacre, Nr. Rugeley, Stafis.

Prac(lcal Wireless Voi. 46. (May 1970—April 1971). Also May and June 1971,
Practical Electronics Vols, 5, 6, and 7 (Jan, 1369 to Dec. 1971). Also March 1972.
Radio Constructor November and December 1968, August 1969 and May 1970.—M.
Ridge, 25 Broomfield Crescent, Leeds LS63DD.

..January 1971 issue of Practical Wireless as | would like to build the stereo tace
recorder described in that issue.—J. F. Heath, P.O. Box 355, Florida, Transvaal, South
Africa.

.Practical ereless for January 1968.—D. How, 25 Hillcote Avenue, Norbury,
London, S.W.16 3BH.

.Practical ereless Feb. and March 1972 {containing the transistorised oscillo-
scope) and the April 1872 issue. Also for the following: Handbook or any information
on the Cossor Oscillograph Model 1049 Mk lIl.—B. S. Bainbridge, 7 Montclair Drive,
Liverpool. 18.

.1971 December issue of Practical Wireless.—K. Avery, 22 Palington Grove,
Cantley2 Doncaster, Yorks, DN4 5LP,

.August 1968 P.W. or plans for Portable Keyless Organ, also P.E. August to
November 1958 containing Sound Light and Colour serles.—W, Kelly, Cairns Cottage,
Memsie, Fraserburgh, Aberdeenshire.

..Wanted P,W. Sept. and Dec. 1971.—C. Jones, 45 Currock Park Avenue, Carlisle,

CA24 J
W. May to August 1970 inclusive.—M. Hollamby, 310 tfield,
RH11 OEW.
.April 1971 P.W. also June, July editions P.W.—0. Wilson, 57 Bellevue Road,
Berea, Durban, South Africa.
..wanted P.W. September 1971—March 1972.—R. A. Leigh 416 S8irmingham Road,
Bromsgrove, Worcestershire.

INFORMATION WANTED:

.supplier of E3016 i.c.—B.P. Hellebone, 44 Gorring Valley Road, Lower Willingdon,
Eastbourne, Sussex.

.any detalls, date of manufacture, circuit etc., of my Maiconiphone Model No, 347,
Serial No. C/{1 12214, approx. 20 years oid. Will photocopy and return or buy.—R. J.
Stone, 53 Burleigh Road West Bridgeford, Nottingham, NG26EQ.

.any info. dealing with modifications to the No. 18 set (March 1966).—W. Bryant,
50 New Road, Stokenchurch, H. Wycombe, Bucks.

..any info, on where | coutd purchase parts of P.E. Mercury 6 (one I,LF.T.).—J. Baw,
Esq., 2 Beatle Avenue, Hanstenton, Hereford.

..Info. wanted on the AT.V No. 6. and also on the BC906 field strength meter.—
A, Sallsbury, 28 Dyke St., Brumbo, Wrexham, N. Wales,

..any info. on circuit etc. for Halicrafter S40A receiver.—J. E. Ford, 68c East Hill,
Dartford, Kent.

.circuit and detalls of Admiralty B28 receiver (Marconi CR1007).—A, G. Jones,
6 Gower View, Llanelli, Carms, SA153SN.

.info. on bulldlng Fluorescent 12V lights for Caravan 12* and ionger.—E. Dale,
2Fordham Square, Sunderland, SR4 OBB

.circult for a simple portable 2m Rx with banspread and BFO If poss.—S. Fletcher,
G- 14003 35 E)m Grove, Norlon, Bromsgrove, Worcs.

.info. regarding receiver tyoe R4187, ST.C. le. mods., for malns, manual, etc. loan
or buy J. Warrillow, 52 Lochdochart Road, Glasgow, G34 0BH

.to loan or buy, instruction handbook for Hartley 13A oscll!oscope and/or Cosser
1039M oscilloscope.—J. Banner, c/o Johnsons (Radio), St. Martins Gate, Worcester.

.circuit for T.C.S. receiver to loan or buy. Also any mods. welcome.—E. Pinder,
266 Cllpsley Lane, Haydock, Nr. St. Helens, Lancs.

.any info. (M anual C.D. pin connections, etc.) on Ex Air Ministry Rxlype 4187.
wiil buy or borrow manual.—G. Clear, 17 Chrl . Sr , Kent,

..details of and discs for *'Emidicta’’ Disc dictaph also ers Instruc-

Crawley, Sussex.

..circuit diagram for stellaphone twin track tape recorder type ST 451.—D. R. Lees,
62 Gwynfryn Avenue, Rhyl, Flintshire, LL18 2B

.Borrow, hire or purchase—operatmg manual for Mullard High Speed Valve Tester.
—E. B. Dickson, 402, London Road, Cariisle.

..circuitof a voltage controlled oscillator and a ring modulator for sound machines
L. Svensson, N. Bellevdevag 5, $-370 20 Lyckeby, Sweden.

.gen and circuits for following RX's: Phillips, type 462 A-15, tnvicta Model 510,
Marconlphone Model 296, Also any I.C. Data Sheets.—J. Rowley, 1, Wolverton Road,
St. Andrews Bristol, BS79BB.

gen and/or instruction manual on Air Ministry Receiver R83/ARN-5A.—F.
Mllchell 68A Shaftesbury Road, Wiiton, Nr Salisbury, Wilts.

.any info circuit diagrams etc. on a G.E.C. singie unit V.H.F. transmitter recelver
F.M. serial number 130 BRT205.—R. Brown, 13, Albertville Drive, Beifast, BT14,
7BX.N. Ireland.

..Service manual for Loran RX Apn 9-R65. Hire or buy.—~F. J. Murphy, Big Street,
Termonfeckin, Drogheda, Ireland.

..buy or borrow, manual for G.E.C., BRT. 400E receiver, Cash or?.—~F. J. Martin,
59, McFarlane St., Hamilton E, New Zealand.

..Loan of handbook and circult for Eddystone 680X.—H. Vance, 13 Abbey Road,
Enfield, Middlesex.

..any info on my old set, MW, LW, S1, 82, valve line up UUS, TH41, PEN45, HL4100,
and YA11? Sockets for PU.A.E.LS. Transformer type 2ER N5 B2012, 1 think,—B.P.
Tolley, 36 Northumberland Avenue, Cleveleys, FY5 2LH.

..instruction manual and/or any gen regarding Ex-R.A.F. Communications re-
ceiver type R1155(a)—G.P.C. Low, 117, Andover Road, Newbury Berks.

..Details of a Music Synthesizer.—S. Sudarsono, Garslang Flats, Room 3-13.
Mt. Preston, Leeds, 9JT.

.Gen on Treco Scope (Seriat $748) made by the "Range" Electromcs Co., London
—s. Franklin, 200 City Road, London, EC!V

.any gen on Engiish equivaients of Jap a Tech. Tradlper model
TE1S grid dip meter. The numbers are: Toshlbra 2(SB)54 —H Britton, 14 Kennet-
Green, Kings Heath, Northampton.

.a circuit for the construction of a slmple muslical rhythm unit.—G. Smith, 13
Dean Park Road, Plymstock, Plymouth, PL9 7

..the address of '‘Viking Electronics' Ltd of London. 1 have one of their**Viking
Bass 40" amp, which has gone wrong and needs acircuit diagram,—D, Durrant, Puzzle
Trees, Punnetts Town, Heathfield, Sussex.

..a circuit to build a reverberation unit to use with a Motorola car radio pos earth.—
A Hughes, 34 Cuiliford Way, Littlemoor, Weymouth, Dorset.

..wanted urgently, loan of manual or circuit for Erskine Mode! 13 Oscilloscope.
Details to L. E. Howes, Assistant Edltor Practical Wireless, Fleetway House, Far-
ringdon Street, London, EC4A 4A

TELEVISION

FEBRUARY ISSUE

ASSESSING RECEIVER
PERFORMANCE

How good is your set and how do you go about
assessing the quality of the picture? This month
we start a new series on subjective performance
testing, i.e. without the need to use any test equip-
ment.

CRT REJUVENATOR

This simple item costs very little to build but saves
pounds by prolonging the life of old tubes—cathode
reactivation can often in fact be a case of new tubes
from old!

SHORT BACK-FIRE AERIAL

Here's a new one for aerial constructor enthusiasts
to try out! Reg Roper reports on the excellent results
he obtained recently using this type of aerial,

SERVICING TV RECEIVERS
In response to many requests, this month L. Lawry-

Johns deals with the Philips T-Vette/Stella Com-
panion mains-battery transistor portables.

PLUS ALL THE REGULAR FEATURES

ON SALE JANUARY 15th
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Pomm Fm Ever !

9V BATTERY ELIMINATDFI |

M.WALLIS

AVE you ever worked out how much it costs
H you using batteries rather than the mains

supply for operating your equipment?
Obviously it depends on the type of battery you use,
what current you are drawing and how often the
equipment is used but a quick calculation shows that
the current costs about 2,000 times as much as
operating through a power supply. Certainly a power
supply costs rather more than a battery but this is
rapidly recovered by savings in battery costs.

The unit described here is a replacement for the
popular PP9 type of battery that is fitted in a number
of the larger types of transistor portable radios. This
battery is also very popular with amateur con-
structors. Although designed to replace the PP9 type,
the circuit of course holds good for any 9V battery
with a maximum current supply of about 80mA but
the size of the unit described here may be too large
to act as a direct replacement.

The cost of our battery eliminator is about £1,
appreciably less than the commercial units available.
In addition our unit is exactly the same size as the
battery that it replaces—it is built inside the old
battery casing—and so it will neither be too large,
or too small, when in place.

THE CIRCUIT

The theoretical circuit is shown in Fig. 1 and is
absolutely standard. The transformer (the type
number and suppliers are mentioned in the com-
ponents list) has a 7-0-7V secondary and this is
connected to the rectifier diodes D1 and D2 giving
full-wave rectification; this is then smoothed by the
capacitor Cl. The reason for the resistor R1 is to act
as a bleeder, when the unit is on it will then be
drawing at least 20mA and ensures that the peak
voltage that may be present is never applied to the
unit. With no load at all connected to the power
supply, the voltage reaches well over 10V and this is

D1
T IN4OO1

<: O +ve
c1 ]__|+
__N_J R1
E_q + 1000 470
%ﬁ

Fig. 1: The circuit of the battery eliminator.

920

Al el

not desirable as damage may result. As shown, with
no load other than RI1, the prototype measured
9-2V and with 80mA being drawn about 8-5V.

CONSTRUCTION

As can be seen from the photographs, the unit is
built inside an old battery case. This has to be taken
apart as follows: —

First, using a screwdriver, prise up the bent-over
metal ridge that holds the top of the battery in place
and work all around this, levering it up. Straighten
this metal with pliers or the top will not come out
easily and reassembly will be difficult. When this is
done the entire contents of the battery will fall out.

The top panel with the snap-on contacts should be
cut free of the connecting wires or bands of metal
and put to one side. Just enough of the original metal
on the underside should be left for making the
connections later.

The circuit is built on a piece of drilled s.r.b.p.
board with dimensions exactly 2+ x 2l.in. Holes will
have to be drilled in this to take the transformer
mounting lugs which are then fitted through and
bent over. The remaining components are “threaded”
through convenient holes and soldered together as
shown in Fig. 2. C1 is shown here very much smaller
than it actually is to make this drawing clear; in fact
C1 will be so large that it probably overlaps the
diodes and R1. Both sides of the transformer have
three wires coming out, the secondary is that with
two brown and one blue wire, the primary has
brown, blue and a green. The mains wire should be
connected to the primary side to the brown and blue,
unless you live in an area where the mains supply
is 230V or below in which case the mains should be
wired to the brown and green.

The earth wire should be stripped back and a

* components list

R1 470Q2 £ W, 10 per cent

Cc1 1000uF, 15V minimum

D1, D2 1N4001 silicon diodes

T1 Mains transformer with 7-0-7V secondary,
type MT98 (Henry's Radio)

Hardboard, see text; Mains lead; Old PP9 battery;

Drilled s.r.b.p. board
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The prototype just before final assembly.

Fig. 2. The wiring of the
components on the drilled

I s.r.b.p. hoard.
23
|
—p-TO casing
| s
S
brown

second short Jength ot wire twisted with this and
then both soldered to the case of the transformer.
The reason for this is safety; this second wire will
later be soldered to the battery case and if by any
chance this solder joint breaks trom the transformer,
the battery case will still remain earthed.

Neither side of the 9V is shown earthed since it

Fig. 3: The dimensions of
the hardboard side fillets.
Two are required.

. ';',’g Gap

—— Rough side of
hardboard
facing out

Fig. 4: How the unit fits together.

will depend on the design of the equipment which
side requires earthing. If the equipment is negative
chassis, the earth should run to the negative side and
conversely for positive earth equipment.

The circuit board is held inside the battery case by
means of two side fillets made up from hardboard,
the dimensions for one of these is shown in Fig. 3; the
other is of course identical. Three pieces are needed
for each and these are then glued together.

When the side fillets are ready they should be
fitted inside the case with the circuit board to ensure
that everything is a tight fit and that they don’t
rattle about. If all is well, the bits should be taken
out and one of the side pieces replaced to make the
hole for the mains wire, both the piece of hardboard
and case should be drilled together to ensure that
the holes line up exactly.

It is important that the mains lead is fitted through
one of the short sides with the hardboard fillets as
this will prevent it chaffing on the sharp metal case;
a grommet will be of little help as the metal sides
will cut right through it in a very short while.

A knot should be made in the mains lead as close
as possible to the transformer, as can be seen from
the photograph, this will prevent it being pulled away
from the unit with possibly disastrous results.

The unit is then reassembled as shown in Fig. 4.
This should leave three wires coming out of the top:
positive, negative and the earth wire from the trans-
former casing. The last should be soldered to the
metal casing anywhere inside. The supply leads are
then fitted to the snap contacts, remembering that
for a battery the female contact is the negative and
the male the positive. The original top can then be
replaced and this should rest on the side fillets.

Before completing the assembly, the unit should
be tested to ensure that it works; taking it apart
again can be quite a job. If all is well the top metal,
which is standing proud, should bé bent down to
hold the top in place.

The dimensions for the fillets are only applicable to
the modern Ever Ready PP9 batteries. Other types
of batteries have different inside dimensions and this
will affect the length of the fillets; in this case the
dimensions will have to be worked out. [ ]
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TAKE 20

JULIAN ANDERSON

A series of simple transistor projects,
each using less than twenty components
and costing less than one pound to build.

NE of the disadvantages of being interested in
O radio and electronics is that you act as a

magnet for faulty transistor radios and the
like. Certainly you can say “No!” to requests to
“have a look at it,” but if you take this attitude you
will not be very popular. Your author usually agrees,
on the condition that mechanical troubles are not
handled (broken cabinets, dial mechanisms etc) and
that if replacement components are required it is up
to the owner to get the bits. If you stick by these
principles, repdirs can be done very quickly but only
if you have the right equipment. The most useful
item is a multimeter—it is hopeless trying to work
without one—but running a close second is a signal
injector/tracer and this forms the subject of our
project this month.

Inject

The circuit of the signal injector/tracer is shown
in Fig. 1; SW1 alters the function and is in the
“inject” mode. The circuit is a multivibrator pro-
ducing a square-wave output at C1 to which a probe
can be attached. The square-wave is in the audio
range but it is so full of harmonics (a square wave
is a fundamental frequency plus all its harmonics)
* that these go up to several megahertz. If you place
a transistor radio on the medium wave band even
near this circuit, the output will be heard all over
the band. If we inject this signal at the volume
control we will be able to establish if the amplifier
part- of the set is O.K.; if it doesn’t work then we
can concentrate our efforts in this direction.

If this is O.K. we can work back along the i.f.
section and we shall eventually discover where the
fault lies. ' ¢

% components list

"

Rt 1MQ, iW,5 per cent 1p
R2 2-7kQ " 1p
R3 1MQ " e . ip
R4 2.7kQ: " - . 1p
C1  3300pF disc ceramic 3p
C2 3300pF disc ceramic 3p
C3 3300pF disc ceramic =~ 3p |
C4 100xF, 10V minimum 5p |
Tr1 BC109 10p
Tr2 BC109 ' 10p
Dt 1N914 i 7p
SW1 One-pole, 2-way slide switch . 8p
SW2 On-off switch, togglé type 5p
Crystal earpiece and jack socket-. 35p

93p
Prices are those recently advertised and may have
changed. No allowance is made for minimum order
costs or for postage and packing and these points
should be checked carefully before ordering.
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Fig. 1: The circuit.
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Fig. 2: Suggested layout on Veroboard.

Trace

When SW1 is switched to ‘‘trace”, the circuit is no
longer a multivibrator but becomes a highly sensi-
tive amplifier. If the,probe is fixed to an r.f. point
the signal will be rectified by the diode D1 and,
amplified by both stages and fed to the crystal ear-’
piece. It is smoothed by C3 which row, instead of
coupling back to the base of Trl, goes to the
negative line.

The current drain of the unit is quite small and a
PP3 battery is quite sufficient.

Two wires, fitted with crocodile clips, should be
connected to the negative line and to Cl1 as these
will be needed to couple the injector/tracer to the
circuit under test. If using the injector at r.f. fre-
quencies, the output is so high that the wire from
Cl has only to be held near the aerial, it is not
necessary to make a direct connection.

Construction

The components can be mounted in any convenient
form but a suggested component layout is shown in
Fig. 2; this is built on a small piece of Veroboard
with 0 15in matrix, 8 x 8 holes; no breaks are
necessary in the.conductor strip. SW1 can be a small
slide switch wired as shown; SW2 can take any
convenient form.
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at these prices you can afford

instruments for your test bench

The Heath range of low-cost testers and
instruments in kit form fulfils the many
and varied requirements of the
practical hobbyist, the engineer
and others engaged in a wide
range of electronic activities.

Portable VVM
£13.80

Portable transistor
tester
£13.80

Transistor/diode Rand C
checker substitution boxes
£3.90 £4.80 and £3.90

Decade resistance box
£14.80

Decade capacitance box
£9.80

| Nodeposit
\ termsupto §

£30

J Budgetplans
" also available

Power supply

Signais tracer
£9.80

£13.80

Kit prices quoted

free catalogue|

) Name
QOur jumbo sized Heathkit catalogue I
is full of good things. Stereo
amplifiers, tuner amplifiers, | Address ___
tuners, loudspeakers and
audio accessories, electronic I

Please send me a FREE Heathkit catalogue

- calculator, metal detectors,
o shortwave receivers, I
o intercoms .. evena e = —

__’4'(‘4;‘ powerful battery charger kit. ' Heath (Gloucester) Limited, Department PW/2/73 I
+*

HEATH
Gloucester GL2 6EE. Telephone 0452 29451

o (Mail order prices and specifications subject to change without notice)
Heath (Gloucester) Limited, Gloucester GL2 6EE. I

923
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ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 50% and get the best and up-to-date
designs. There are four models to choose from,

% Portable—4 octave keyboard
3 pitches—vibrato, at £145:29

Y Console—5 octave keyboard with 10 voices,
3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 127 Goodmans speaker at £199-75.

% Console—2 x 4 octave keyboards and |3 note pedal
board, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, Percussion, Wah Wah, etc. at £406-00.

% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Percussion, 3 Couplers, etc., at £553- 60,

with 10 voices,

Business hours: 10 a.m, to 7 p.m. Monday to Saturday.

Thursday closed.

ALL COMPONENTS CAN BE BOUGHT
SEPARATELY. SEND 50p FOR LATEST
CATALOGUE, WHICH INCLUDES
SPECIALIZED COMPONENTS, HI-FI
EQUIPMENT AND ELECTRICAL
HOUSEHOLD APPLIANCES.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE ROAD, LONDON, S.W.18
TEL: 01-870 4949
EAST LONDON BRANCH OPENING SOON.

i Ji

1=

Iy

AR

I

LI

i

BROADWAY ELECTRONIGS

92 MITCHAM ROAD, TOOTING BROADWAY,

LONDON S.W.I7 01-672 3984
(Nr, Tooting Broadway Underground Station)
(Closed all Wednesday)

CARTRIDGES—Stereo
£21-40, Ronette $105 Medium Output, £1-40. S106 High Output
£1-40. Acos GP93/1 Sapphire, £1-90 .GP94 1 Sapphire, £2. Japanese
equivalent to B.S.R. TC8s, £1 -75. P. & P. 7p on each.

Sonotone 9TA H/C Diamond

CARTRIDGES—Mono  GP.J5I Stereo Compatible £1-25.
Acos GP67/2 will replace Coltaro and Garrard Mono cartridges,
95p. B.S.R. TC8H Jap. equivalent £1:25. P. & P. 7p.

HI-FI STEREO HEADPHONES

Padded ear cushions seal out room noise. Perfect
coupling between reproducer and ears assure
full response impedance 8 ohms. frequency range
30-15,000 Hz éft. cord and standard stereo plug
Only £2-574. P. & P. 274p.

STEREG HEADPHONE JUNCTION BOX

Simple unit connects direct to amplifier and
speakers to give attenuated headphone output
has 3 position switch to give headphones only.
speakers only, speakers and headphones.
Only £§-50. P. & P. I3p.

FAST—RELIABLE SERVIGE

FOR

ELECTRONIGC GOMPONENTS

s ok » GATALOGUE

FOR A
5th Edition

AND DISCOUNT VOUCHERS

25p POST FREE (UK)

WEE. LTD, HisH STREET, RUFLEY. SURREY

VYNAIR BuﬂS'ITH!SﬂNn
Widths from 50 £3'|5 o TAPE RECORDERS, RECORD PLATER S T
to 54in., 75p | P.&P.6lp GAXTUN‘SV::KS!'%Q }i‘,
yd. off roll. P. & | Makes all the difference to volume A
P. 10p, % yard and quality. Contains 3 speakers
40p. P. & P. in series—ex-TV Qutput BI ;att_s.
10p. S 5 impedance 9 ohms. Available in
S“pm s end[or 2 black leathercloth. Size 233" x 5%
sam 7es x 54”. Keyhole slot for wall

pes. mounting. Twin connecting cable

t2yds., 35p min.

P.W. STEREO Hi-Fi AMPLIFIER

By W. Cameron
(was built entirely from parts supplied by us)
Unit Kits of parts (Stereo)

| Pre-amp kit {inc. all controls) ........ £5-85
Driver amp. kit ........cooienenns £2-36
Power amp. kit (inc. special driv £6-62
Power supply kit ........oocoiiiiiinnnes £5-54
COMPLETE PARTS KIT (all of above) ................oeeet £19-60
Also available as extras:
Metalwork; chassis and heatsink, bent but undrilled ......... £1-50
Special front panel trim, black and grey .......... 30p
Set of sockets for phono inputs and L/Spkrs. . 60p
Set of knobs (5) black and chrome .............ooiann 50p

Post. Individual kits 20p. Complete kit 35p.

C & D ELECTRONICS, | NEVILLE ROAD,
ST. LUKES CROSS, SUNDERLAND SR4 6QT.
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MONTHL
NEWS FOR
DX LISTENERS

HRISTMAS is over and here we are in another
‘ New Year. I know that many of my readers

will have asked for presents of money so that
they can save towards the new receiver that they
want and many will write to me asking advice on
the best set to buy.

Unless a second-hand purchase is anticipated the
reasonably serious listener will have to pay around
£50 for a good receiver. There are of course many
sets on the market for much less and several which
cost a lot more. .

In this middle price range there are two feceivers
which stand out as being very good value for money
and for this reason they are very popular with DXer’s.
The first is the Lafayette HA600 which is a general
coverage receiver (550kHz to 30MHz) this set has the
advantage of being all solid-state which means that it
can be run from either the mains or from 12 volts
d.c. The second is the Trio 9R59DS which is again
general coverage but can only be operated from
240 volt mains.

Before anyone asks, my personal preference is for
the Lafayette. There are two reasons for this, the
first is that I have always owned Lafayettes and
had no trouble with them at all. The second is that
when I worked in an Electronics Laboratory, design-
ing circuits, I only used transistors and integrated
circuits, never valves. Consequently I feel more at
home with a solid state receiver and if anything goes
wrong I will be more able to repair it myself.

A great number of readers will, of course, not be
lucky enough to afford one of these sets but they can
increase their enjoyment of the hobby in many ways.

The 1973 edition of the World Radio TV Handbook
has just been published and although it costs about £3
many experienced DXers will tell you that it is an
invaluable text that they would never be without. The
book lists all the Broadcasting Stations in the world
with full details on each, including frequencies used,
hours of transmission and the languages used. The
book also contains a section on general information
and a complete listing, by frequency, of all the
stations.

A good New Year Resolution would be to erect a
new and better aerial, about which much has been
published in the past few months There is, however,
a snag which was pointed out to me by Mr. A. W.
Lewington of Bath. I also noticed the difficulty when

- I moved house recently and wanted to erect a new
aerial. The problem is that nobody seems to sell good
aerial wire any more. A few years ago Woolworths
used to sell aerial wire which consisted of stranded
copper wire with thick plastic insulation. This had the
two important properties of being strong and flexible

to withstand the ravages of our British weather. It

is, however, no longer available.
If any reader knows of a good source of aerial wire

THE BROADCAST BANDS
Malcolm Connah

Frequencies in kiz @ Times in GMT

I would be pleased to hear from him so that I can
pass the information on to all our readers.

Yet another way of getting more enjoyment from
the hobby is by joining a reputable DX Club. These
clubs publish magazines for their members and these
are used to exchange news and views about all
aspects of the hobby. The membership fee is usually
about £1-50 and the magazines alone make this
outlay very well spent. The club that I would recom-
mend is the World DX Club and the Secretary is
Clive Jenkins, 11 Wesley Grove, Portsmouth, PO3
S5ER.

In a recent article I published a specimen Recep-
tion Report. Mr. A. J. Wills of Elgin wrote to me to
point out that the space devoted to programme de-
tails was not long enough. This was due to an error
on my part when typing out the article. The most
important part of the report is the section on pro-
gramme details. All the other details on the report
can be obtained from such sources as the World
Radio TV Handbook.

The programme details are the only way in which
the station can be sure that it was in fact their trans-
missions that were heard. The more complete the
details are the greater is the liklihood of the station
confirming the report with a QSL card.

All this chat has left me with very little space for
your reports so I will start straight away with one
from James Pruden of Sturminster Newton in Devon.
James has a Skywood CX-203 receiver with a 15
metre end-fed aerial, this combination enabling him
to hear:

6010 RTB, Belgium in French at 1510.

9545 Radio Ghana in English at 2120.

9610 Radio Kiev, USSR, in English at 1930.
11650 Radio Bangladesh in English at 1715.
15015 Voice of Vielnam in English at 2015.
15165 Radio Denmark, ID in English at 1330.
15170 ELWA, Liberia in Arabic at 2230.
15345 Radio Norway in English at 1615.
21570 Radio Japan, news in English at 0800.

Craig Tyson of Wembley in Western Australia
used his Lafayette HA600 receiver and inverted ‘L’
aerial to hear the following stations:

6090 Phnom Penh in English at 1230.

7215 AFN, Taiwan in English at 1300.

7470 R Liberation, N. Vietnam, English at 1030.

9510 Lakeland Radio, Malawi, English at 1945.

9520 VLT9, New Guinea in English at 0730.

9580 Voice of the Philippines, English at 1300.
15170 Radio Tahiti in French at 0700.

15185 Voice of Nigeria in English at 0700.

Reports should arrive by the 15th of the month
and be addressed to me at 59 Windrush, Highworth,
Swindon, Wiltshire, SN6 7DT.
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to devote at least 30 per cent of your

listening time to bands which you normally
ignore? If you are an h.f. type, you could do no
better than start off with top band transatlantics.
These arc tests carried out at certain times and on
certain dates. The first ones in 1973 are as follows.
January 14 and February 11 from 0500 to 0730 hours.

For something a little more difficult, how about the
transpacific tests? These are to be held on January
13 and February 10 from 1330 to 1600 hours. The
U.S. and Canadian stations will be transmitting
between 1800 and 1807kHz. The D.X. stations will
use 1825 to 1830kHz or 1800 to 1805kHz. It should be
noted that stations in other countries are often
restricted in choice of frequencies. For example,
Japanese Amateurs may only use 1907 to 1912-5kHz
while stations in New Zealand are restricted to
1875kHz. Doubtless we will get some Lid calling an
endless CQ on these frequencies. How wonderful it
would be for me to be proved wrong on this. How
about it, Lids?

John Spacey (Devon) tells of A51PN putting in an
appearance on 14MHz. He also mentions that Swan
Island is active (listen for W6MTE/HR6) as is
VU25FBZ on Andaman Island, both on 14MHz.

Two useful New Year presents you can treat
yourself to. One is the latest countries list from the
RSGB. Second is a good world atlas. For example,
do you know where Swan Island or Andaman Island
(mentioned above) are?

Which bands to listen on and at what time is
really a matter of personal choice. However, the
following remarks are based on readers’ reports and
personal observations by your scribe’s ears.

The h.f. bands (14, 21 and 28MHz) become some-
what erratic during the winter months. By contrast,
the three lower frequency bands (1-8, 3:5 and
7MHz) all improve compared to their summertime
performance. Fifteen and twenty metres start to
close down quite early now. Often, by 2000 hours
there are no signals at all and this state of affairs
remains until around 0600 hours.

On ten metres it is often a matter of luck. This
band now opens at about 0800 hours and closes again
at around 1700 hours. However, 28MHz is really a
sort of lucky dip. If there is a high sunspot activity
the band will suddenly burst into life.

Most of the winter D.X. activity migrates to TMHz
and this is particularly evident when the h.f. bands
(14MHz and upwards) close down for the night. In
theory, the sunspot activity should continue to
decline in the coming months. This activity follows
an 1l-year cycle and we are currently on the way
down towards a trough.

R. Kell (Northumberland) sends in a five-band log
which includes earfuls of activity on 3-5 and TMHz.
Guilty parties aiding and abetting include a
“modified” R109 with an a.tu. and 150ft. end fed
antenna. Goodies on 3-5MHz include; CN8HD,

HAPPY New Year. Now, how about a resolution
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David Gibson, G3J0G
Frequencies in kHiz ® Times in GMT

XV5AC, ZM4PG, 9H5D. Plundering forty metres
brought the following r.f. jewels; CO3GS, CN8HD.
HRI1RF, KZ5PW, 0A4SO, PY2ELX, PY2FKZ, TF1TP,
VR2DE, XE1I1J, YV4AGP.

John Hulse signing himself “Yours faithfully” and
residing in Cheshire, tells of a sparkling new FR50B
receiver. Duper squeaks on 28MHz from; CR6CN.
CR7IC, CX2CF, ET3JH, KZ5PW, LUSDEK, LUSDTV,
0OY9LV, PY1AGC, ST2SA. VK6CF, VPTND, VPIBO,
XWS8CN, YV4EBH, ZP5AQ, ZS60S, 3B8CV, 3B8CZ.
Down on 21MHz, the following menu was provided:
CPIFU, CT2BG, EL4B, EP2TC, ET3DS, FP8DH.
HI3XSJ, HK3CCO, HK3CLX, ODSFU, PZICU.
VP1BH, VU25DK, XV5AC, YA10S, YV5AK, ZD3X.
ZETJC. All stations using s.s.b, and the receiving
aerial is described as a 66ft. dipole at 10m height.

Stefan Kaye (Oxon) made a brave attempt to
break the habit. But the soulful look in the silent
eyes of his AR88D got to him. Result of this joyous
reunion was; CE3PY, CT2AC, LU3DTV, LU9SDTQ.
VQIMC, ZSIWS—all on s.s.b. on ten metres. Down
on eighty, a listen was rewarded by: FWB8IA,
HBOAIC, K3UQU/WI1, ONONJ, TZ2AC, VElADV,
VEIIE, VE3PT.

R. Iball (Notts.) uses a diamond aerial! Well, it’s
shaped like a diamond, is 7ft. long and hidden in the
loft. The receiver is a JR500SE (not hidden in the
loft) and the 14MHz c.w. signals were received by
courtesy of: HS4AGN, UAODV, VETZR, VE3ZT,
ZL1ARV, ZLIMQ, ZL3GQ, ZM1AFW, ZMS3ABC.
Donald Duck mode of signals on the same band
from: FP8DH, PZIDR, VE6PP, VP8RA, VKIBF,
VK6PG, VK6VW, VP9GA, VPIGE, VSOMB, ZL1AH,
ZM4KM.,

Trevor Thomsen (Bulawayo, Rhodesia) sends
letters with pretty stamps and includes logs heard
on his Hallicrafters S53A and 40ft. end fed. The list
for s.s.b. on 21MHz reads: EL2CB, GR3NM, K3TGM,
K4MQG, WA3GJZ, WB8JEY, WIAWE, W4SKO.
W5R0, W8COG, 6W8AL, 6W8EM. Bernard Hughes
(Worcester), JR310, 66ft. long wire, 28MHz s.s.b.

Logs, in alphabetical order please, to arrive by the
15th of the monith to 12 Cross Way, Harpenden,
Herts.
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AMATEUR BANDS RECEIVER DECEMBER 1972
Part 1. Fig. 2C, potentiometer (500 ohms) associated with
S-meter should be marked VR2. Fig. 2D, power supply
diodes should be marked D1 and D2. The OA2 voltage
stabiliser should be marked V1. Amend Components
List:—Fig. 2D, V1 OA2, V2 ECLS6.

1.C. LINEAR CAPACITANCE METER JANUARY 1973
D3 should be a C5V6 5-6V (not 3-3V). This applies to both
the circuit and the components list.
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid
state audio
amplifier. Brand
new components
throughout. 5
silicon transistors
plus 2 power out-
put transistors in

push-puli.  Fuil
wave  rectifica-
tion. Output

approx. 13 watts
r.m.s. into 8 ohin. Frequency response [21iz—30K lz
=+ 3db. Fully integrated pre-amplifier stage with separate
Volume, Bass boost and Treble cut controls. Suitable for
8-16 ohin speakers. Input for ceramic or crystal cartridge.
Bensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, eseuteheon panel, input and
output plugs. Overall slze 3° high x 6* wide x 7}° deep.
AC 200/250V.

PRICE £10-50. I’. & P. 23p.

DE LUXE
STEREO AMPLIFIER

A.C. malns
200-240 v,
Using
heavyduty
fully fsola-
ted mains
transform-
er with full
wave recti-
tication
giving ade-
quate
sninothing

with neglti-
gible hum.
Vaive line up:—2 x HECL8S Triode Pentodes, | x EZ80
as rectitler. Two durl potentiometers nre providesd for
bass and treble control, giving baas and treble boost and
cut. A dual veiume controi Is used. Balance of the left and
right hand channels can be acjusted by means of a sepa-
rate 'Hulance’ control fitted at the rear of the chaasis.
Input sensitivity Iv approximately 300m/v for full peak
output of 4 watts per channel (8 watts mmonn), inte 3 ohm
speukers. Full negative feedback iu a carefully calculated
clreait, allows high volumelevels to be used with negligible
distortion. Supplied coinplete with knobs, chassis size
117w x 4”d. Overall height including valves n”. Ready
bullt & tester toa high standard. PRICE £8-92 P.& P, 45p,

POWER SUPPLY UNIT 200/240v. A.C. Input. Four
switched fully smoothed D.C. outputs giving 6v. and
7Tiv. and 8v. and 12v. at 1 amp contlnuous (ljamp
intermittent).

Fitted insulated output terminals and pilot lamp indicator.
Hamtner finish metal case overall slze 6* x 3}° x 21
Bultable for Transistor Radlos, Tape Recorders, Amph-

flers ete. ete. Ready PR'CE £4.50 P.&P. 35p.

bulit and tested.

BLACK ANODISED 18g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica's and bushes. Bize 23" x
8" approx. 28p pair, P. & P. &p,

COILED BPRING BACK TELEPHONE CABLE, Clored
approx. 10” extends to 34”. 4 core or 6 corc 25p each
P. & P. 5p. 6 or more post free. LIMITED NUMBER]

BRAND XEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatlves, Primary: 0-210-240v,
8 lary binations 0-5-10-15-20-25-30-35-40 60v.
half wave at 1 atop. or 10-0-10, 20-0-20, 30-0-30v, at
2 amps full wave. 8ize 2in. long X 33}in. wide x 3in. deep.
Price £1-85 P. & P. 30p.

MAINS TRANSFORMER, For translstor power supplies,
Pri 200/240v. Bec, D-0-9 at 500mA. 85p. P. & P. 13p.
Pri. 200/240v. 8ce. 12-0-12 at 1 amp. 95p. P. & P 13p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1.45. P. & P. 30p.

SPECIAL OFFER MAINS TRANSFORMER 200/240v,
A.C. Input 35v at 1} amp A.C. output overall size
24" x 2" x 37 approx. Sultable drop through or vertical
mounting 80p. P. & P. 30p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100i2A. For balance ot tuning. Approx. slze 17 x 1° x ¥
deep. Limited number. 75p. P. & P. 10n.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Gultar, ete, and nultnbl’ for
use with valve or trandistor equipment. 9°18v,

4-SPEED RECORD PLAYER BARGAINS
Mains todels. All brand new in maker’s packing,
LATEST B.S.R. C109/C129 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £8-97 Carr. 50p.
With stereo cartridge £7 97 Carr. 50p.

SPECIAL BARGAIN OFFER!

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge "'Colorcoat™
plastic: coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 IT and 111, 81653, AT60 ete. or B.H.1:. C109,
C120, A21 ete. Black leatherette finish. Size 1237 x
141" x 3§ nigh (approx. 7}” high, including rigid
smoked aervlic eover).

NOW ONLY £4-50, I'. & P. 36p.

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

SONOTCONE 9TAHC COMPATIBLE STEREO CARTRIDGE
1/0 stviua Diamond Bterco LI and 8apphire 78.
ONLY £2.50 P. & I'. 10p. \lgo avallable fitted with twin
Diamonid T/O stylus for Stereo LP. £3. P. & P, 10p.
LATEST RONETTE T/0 STEREQ/COMPATIBLE
CARTRIDGE ior ED/LP Stereo/78. £1-83 P. & 1. 10p.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LI’/78 mono or stereo records
on mon equipment. Only £1.50 P. & P, 10p,

QUALITY RECORD PLAYER AMPLIFIER MK 1I
A top quality record player amplifier employing heavy
duty deable wound mains transformer, LCC83, EL84,
and rectifier. Beparate Bass, Treble and Volune controls.
Cornpletz with output transtormer matched for 3 ohm
apenker. 8ize 7in. wide x 3in. deep x 8in. high. Ready
built an.| tested. PRICE £3.85 . & P. 40p

ALSO AVAILABLE mounted on boara with output
transformer and speaker ready to it into cabinet below.
PRICE £5.25 P. & P. 50p.

DELUXE QUALITY PORTABLE R/P CABINET MK II,
Uncut motor board size 14} x §2in. clearance 2in. below,
Sym. abave. Will take above amplitier and any B.8.R. or
GARRARD changer or Bingie Player (except AT60 and
HP23). Bize 18 x 13 x 8in. PRICE £4.35, P. & P. 50p.

SPECIAL OFFER !
H1-FI. LOUDSPEAKER SYSTEMS

Beautifutly made teak finish enclosure with most
attractive Tygan-Vynair front. Blze 164 high x 104~
wide x B}~ deep. 1itted with K.\L1. Ceramie Magnet
13 x 8% bass unit, two H.F. tweeter units and
crossoser. Power handling 10 watts. Available 3 or
8 or 15 chins Impedance.

OUR PRICE £8.40 carr. 6ip

Cabinet Available Separately £4-50 Carr 60p

Also available in 8 ohms with EMI 13° x 8” bass
rpeaker with parasitic tweeter £6-50 Carr. 65p

LOUDSPEAKER BARGAINS

5ln. 3 ohin £1-05, P. & . 16p. 7 x 4in. 3 olun £1-18, P. & P.
20p, 10 x 8in. 3 or 15 ohm £1.90, P & ¥. 30p, E.M.1.
8 x 5in. 3 ohm with high lux magnet £1.62, P. & P. 20p
EMM.I. i3} x 8in. with bigh flux cerninie magnet 3, 8 or
15 ohm £3.20, P. & P. 30p. EM.I. 13 x 8in. 3, 8
or 13 ol with two inhnilt tweeters and erossover net-
work £4.20, P. & P. 30p. II.M.1. 13 x Bin, twin cone
(parasitiv tweeter) 8 oh £2-25, P. & P. 30p.

BRAND NEW. 1%n. 15w. /D 8peakers, 3 or 15 ohms,
Cnrrent production by well-known British maker. Now
with Hilux ceramic ferrobar magnet assembly £6.75,
Guitar modceln: 25w, £68.75, 33w. £8.50, I. & P. 38p

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS

WIith large ceramic magnet and
plasticised cone surround.

8 ohm impedance. £2:75. P. & P. 25p.

12in, “RA" TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3, 8 or 15 ohm £2.20, P. & P. 30p.

35 ohm SPEAKERS 3in. only 63p P. & I. 13p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO.-DYNAMIC S8PEAKER

Blze 11¥ x 144" x 1%~ deep. Weight 100z, Power
handling 20W r.m.a. {(40W peak). Impecdance 8 ohm only.
Responst 401z-20k}z Can be mounted on cellings,
walls, doora, under tables, ete., and used with or without
baffle. 82nd 8.A.E. for full details. Only £5:85 each.
P. & P. 25p.

VYNAIR & REXINESPEAKERS & CABINET FABRICS
app. 84 in. wide. Usually £1-78 yd., our price 75p vd.
length. P. & P. 15p per vd. (min 1 vd.) 8. A.E. for samplea.

battery or from II.T. jine 200/300v. Fr X
response 15Hz—25K1iz. Gain 28dR. Solid encap-
sulation size 11" x 14" x }”. Brand new complete
with Instructions. Price 88p, P. & P. 13p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructora. Including
many 1000’s of British, U.8.A. Enropean and Japanese
transistors. ONLY 40p. Post 5p.

HI-FI STEREO HEADPHONES

Adjustable headband with comnfortable Nexifoam ear-
muffa. Wired: and fitted with standard steree }in Jack
plug.  Prequency response 30-15.000Hz. Matching
impedan<e 8-16 ohms. Masily converted for Mono.
PRICE £2-95, P. & P. 156p.

HIGH IFIPEDANCE CRYSTAL STICK MIKES.

OUR PRICE £1.05, P. & P. 8p

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

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

A really first-class Hi-I'i 8tereo Amplifier Kit. Uses 14
transistors including 8iticon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. 8uitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge——instructions ineluded.
Output stage for any speakers from 5 to 15 olims. Comipact
design, all parts supplied including drilled metal work,
high quality ready drilled fibreglass printed elreuit board,
smart brushed anodlsed aluminium front panel with
matching knob, wire, solder, nuts, bolts—no extras to buy.
8Bimple step by step instructions enable any construetor
to build an amplifler to Le proud of. Briet mpecification;
Power output: 14 watts r.m.s. per channel into 5 ochms.
Frequency reaponse +3d13 12-30,000 Hz Sensitivity:
better than 80mV futo 1M {2. Full power bandwidth:
+ 3413 12~15,000 Hz. Bass hooxt approx. to +12dB,
Trehle cut approx. to - 10dR. Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall 8ize 12°w, x 8*d. x 2{"h.

Fully detailed 7 page constrnction manual and parta
list free with kit or send 1'8p plus large 8.A.E.

AMPLIFIER KIT 0 £10.80 P. & P.15p
(Magnetic input components 30p extra)
POWIRER PACK KIT A £3.00 P. & P. 30p
CABINET £3.00 I. &I 30p
(Post Free if all units purchased at same thne)
Full after sales rervice

Also available ready built and tested £21-00. Post Free,
Note: The nhove amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, trwin record decks, ctc.)
and will then provide mixing and fading fucilittes for med-
suni poiered 114 Fi Discotheque use, ete.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Derigned tor Hi-Fi reproducs
tion of records. A.C. Mains
operation. Ready Dbuilt on
plated heavy gauge metal
chassis, gize 7}° w. x 4”7 d. x
41” h. Incorporates ECCS3,
171,84, KEZ80 valves. Heavy
duty, double wound maing
transformer and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts, Front
panel ean be detached and leads cxtended fer reinots
mountlng of controls. Complete with knobs, valves, ete.,
wired and tested for only £4-95. P. & P. 35p.

HSL “FOUR” AMPLIFIER KIT. 8imilar in appearance
to I1A34 above but emplova entirely different and
advanced circuitry. Complete set of parts, ete. £4-10.
P, & P’ 40p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quallty gram amplifier using a double wound fully
isoluted mzins transformer, rectitier and ECL82 triode
pentode valve as audio amplifier and power outpus
stage. Impedance 3 ohma. Qutput approx. 3.5 watts.
Volume and tone controls. Chansts slze only 7in. wide
x 3in. deep x 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer. £2 95

P, & P. 36p BARGAIN PRICE *

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monuural amplifier
with an output of
14 watts from 32
EL84s in push-puli.
Buper reproduction
of both music and
speech, with neglis
glble hum. Beparate
inputs for mike and
gram allow records
and anncuncements
to follow each other.
Fully shrouded section wound output transfermer to
match 3-15 Q epeaker and 2 independent volume controls,
and separate base and treble eontrols are provided
giving good lift and cut. Valve hine-up 2 LL84s, ECC83,
EI'86 and EZ80 rectifier Bimple Instruotion booklet
13p (Free with parts). All parts sold separately. ONLY
£7.97 P. & P. 56D, Also uvallable ready built and tested

p.
£10-97 P. & T. 60p.

Open 9-5.30 Monday to

HARVERSON SURPLUS CO. LTD.

(Please wrlite clearly)

Saturday PLEASE NOTE: P. & P,

Early closing Wed. | p.m. { (Dept. P.W.) 170 HIGH ST,, MERTON, LONDON, S.W.19 Tel.: 01-540 3985 | SHARGES ~QUOTED ~APPLY

don Tune Siatione U T SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES ExTRA. ORDERS CHARGED
927
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All prices in pounds and new pence

BAS 25(636 20[7C5  $1.18|128R7 40|37 40|DAF91 80 EBL31 $1.50 EL34 50|N78  81.50| PL500  80|U403 [
VALVES |[esBEs  solesrm 48| 7Cs 75| 14H7 50(42 50 DAF96  45|EC90 33| EL41 60|N108 $1.50 PL504 80| U404 80
6BHS 76|637G 30|7D5 60(19AQ5  50{50B5 50| DCC90 £1.35 | ECC81 EL42 65(0A3 38{PL50S  90|USOl  #1.18
1A7GT  46|6BJ6 50(6J7GT  45|7H7 50(20D1 5050C5 50| DF33 55/ECC82  80]EL84 25|0C3 38|PL509 $1.10|UABC80 40
1CP31 #7.00|6BQ7A  45|6K6GT  60|7R7 75 |20F2 70|50CD6G £1.20| DF70 45/ECCB3 30| EL9S 85(0Z4 40(PL803 85/ UAF42 55
1D5 50| 6BR7 80|6K7M 85787  #2.25(20L1 £1.10(50L6GT 55]DF9l 30| ECC84  30|ELL8O #1.00]PC86 60(PX4 42.50|UBC41 50
1H5 50|6BRS 70{8K7G 85[7v4 85/20P4  £1.10/75 50| DF92 20|ECC85 40| EMB8O 45|PC88 60|PX25 £2.50|UBC81 40
INGGT  55(6BS7 #1.80|6K7GT 35{9BW6é  60(20P5 21.20|78 45 |DF96 45|ECC88  40|EMS1 PC97 §0|PYS3 63| UBF80 40
IR 40|6BWE  86|6K8M 601002 63(25A8 35,80 55| DH3-91 £7-00| ECH2 63 EM84 85(POC84  40(PY81 80|UBF89 36
184 30|{6BW7 80(8K8G 40|10F1 76|25L6GT  50|85A2 50| DH77 35| ECH35 £1.00( EY51 40|PCC89 50| PY82 85|UCC84 43
185 80[6C4 83|6K8GT  50|10F3 90(25Y5 65(150B2  60|DK32 45{ECH42 75 |EY86 40(pPCC189  55(PY83 38|UCC85 40
IT4 80(6C56 85 6K25 75|10F9 60 (2524 80|150C4 60 {DK91 40|ECH81  80|EZ35 40|PCF80  30|PY500 #1.00/UCF80 65
3A4 40(6cs 25/6L6G 50|10F18  50|25Z5GT  55|801 60(DK93 65| ECH83  45|EZ40 50|PCF82  35/PY800  40|UCH42 70
3Q4 50{6CD6G $1.25(6L18 45|10LD11  85|25Z6 85 (807 50| DK 96 50| ECL80  45|EZ41 50(PCF84  60(PYspl  50|UCH81 40
3Q5 50 |6CHS 80/6Q7G 40|10P13 80(30C1 30 813USA£3-75 | DL66 £1.25|ECL82  85|EZ80 27|PCF8s  60(R2 75|UCL8? 35
384 85|6CW4 65{6Q7GT  48/11E3  £4.00|30C15 80 |B66A 76 | DL9 85/ECL83  70(EZ81 29| PCF801  50|R19 50(UCLSY 60
3Vd 48|6D6 85[68ATM  40|12AT! 80|30C17 90 | 954 60 (DL93 40|ECL86  40{GY501  80|PCF802 50|B130  £1.76| UF4l 60
SR4GY 75|6E5  £1.00|6BCTM  75(12AT7  85|30CI8 80162 55(DL34 48, ECLL800 GZ30 40 PCF805 80|BP4 50 | UF89 40
5U4G 85 6F1 20(68G7TM  40(12AU8  35|30F5 85 |4022AR £5.50  DL95 50 £1.65| GZ32 48| PCF806 70|8P41  £2:00| UL41 65
5V4G 45 (6F5G 90(6BH7M  40[12AU7  30|30FL1  75|5763 70(DL96 45|EF9 75| G734 60 PCF808  85(8P61 89 |UL84 40
5Y3GT  40(6F6G 35(68J7GT 80[12AX7  $0|30FLI12 £1-20|7193 80| DM70 45| EF37A £1.20| HN309 $1.50(PCL82  85|8TV280/80 |UMS80 80
8Z4G 40(6F8G 50({6SK7GT 40|12BA6  40|30FL14  85(7475 50| DY86 33| EF39 60(KT36 81.00| PCL83 65 £10-00 | UU9 50
6/30L3 80 |6F1l 40(68L7GT 86(12BE6  40|30L15 85|A61 48|DY87 88({EF41 65|KT61 #1.25|PCL84  45|8U25 £1.00|UY2l 80
6A7 75|6F13 45(68N7GT 85(12CBGT  35|30L17 80(ATP4 45/ES8CC 65 |EF50 28| KT66 £2-05|PCL8S  40|8U2150 75|UY41 48
8A8G 40]6F14 70(68Q7GT 40[12E1  £3.00|30P4  £1.12|ATP5 60|EABO 20|EF52 £1.25|KT81 $1.76|PCL86  45|T41  £1.00{UY85 40
SAKS 35| 6F23 85(6U4GT  65(12J5GT  30|30PI2  80|ATP7 60| EABC80 85| EF80 25|KT81(7C5) |PD500 81-30| TDD4  60|ymMpeg 85
25 |6F2 76|6USG  £1-00(12J7GT  60|30P19 85(AU2  24.00(EAF42 55 EF85 85 £1.18{ PENA4 £1.00| U10 75| vpen 81
CAMS 6F26  £1.00|6V6M 60[12K7GT 40[30PLL  75[AUS 75| EB91 20| EF86 30| KT88 22.00( PENB4 $1.00(U14 75| VP £1.25
8AM6 33| 6F28 65|6V6G 80|12K8GT 50 30PL13  83[AZl 55| EBC33 50| EFB% 28| KTW6181.00 PEN4S  76|U19  £3.00| VR100/30 38
6AQD 38 |6F32 25(6V6GT  40[12Q7GT  40|30PL14 90 AZ31 55|EBC41  55|EF91 aslx'rzn 50 PEN46  40,U26 80| VR150/30 85
8ABTG  85|6G6 25|6X4 85(128A7GT 50|38A5 75|CBL31 £1.00|EBC90  35|EF92 36! M14 88 |PL386 85| U26 80|vUll 78
8ATS  85|6HS salexse  dolizsar  as|3Le  SOICCHIs 7B\ BREES A0 e 8 [mrs 40|PL8L  50|UT8 35/ VU120 £1.00
6AUS 25|6J5M 50|6X5GT  40|128H7 853573 70|CY30 43 |EBFS9 80| EF184 85| MBP4 50 (PL82 45] U191 75{ VUG08 2800
6B4G  81.00,6J5G 20|7B6 70(128J37 40|35Z4GT 80|CY31 43| EBL1 £1.00 |EL32 50| MU14 75|PL83 45| U261 80| W8IM o3
6B8G 25/6J65GT  8017B7 s0/128K7  50135Z5 50, DAC32 50/ EBL21  60|EL33 £1-75|MX40 63| PL84 40/ U301 63lves  £1-00
. AC128  20|BY100  15|NKT713 25|0C44 17 7430 207474 40(74100 #2:50{74157 £1-80
Transistors ACY20  20(BZY88 15!0A70 10|0C45 12 Integrated 7432 42(7475 55174107 80|74170 £4-10
- ACY39  50|CR81-40 47/0A71 10/ 0C57 60 N . 433 70(7476 4574110 80|7417¢ 2200
1IN914 07|2N2219 20|AD140  B50|DD003 15 OAS81 08 0CS8 60 Circuits 7437 865 (7480 8074111 £1-45|74176 £1-85
18113 26|2N23694 15|AD149 50| GET102 80 OA8S 12 0C59 65 | — 438 857482 87|74118 £1-00|74176 £1-60
18202 28|2N2444 21-91|AD161  87|GET882 85 OASl 07 0C71 12 | 7400 207411 287440 20(7483  21-00| 74119 £1-90(74190 31-95
2G302  28(2N2646 45{AF115  26{GJTM 87 OA211 80 OC72 20 7401 207412 42(7441AN  75(7484 9074121 60(7419]1 21-95
2G371 22/2N2904 20| AF117  25|KB8100A 20 0AZ201 50 OCSl 20 | 7402 2017413 807442 757486 4574122 £135(74102 £2:00
2N404  20|2N2926  10|ABY26  25/MJEG20 87 OAZ207- 47|0C81D 207403 207416 80| 7450 20(7490 75[74123 8£270(74193 £8-00
2N697  15|2NS055  75(BC107 10| MJE2955 OAZ210 32|0C82 25 | 7404 20 7417 80| 7451 20|7401AN £1-00(74141 £1-00{74194 £2-50
2N706  10[2Ns702  10|BCl08 10 £1.37|0AZ222 45|0C82D 20 [7405 20 7420 20(7453 20{7492 75(74145 $1.50(74195 41.85
2N1132  25|oN3g19  gg|BCI09 10| MJE3055 87/0AZ224  46|0C84 25 | 7406 80 7422 48 | 7464 2017493 75(74150 83-36(74196 £1-50
2N1305 “azle  go|ECl6SC 1B\NKT212 27 OAZ24] 22/0C170 25| 7407 80 7423 487460 207494 80(74151 #1-10{74197 2£1-50
2N2147 75 BF898  28|NKT214 15 OAZ242 23 OC171 30 |7408 20 7428 487470 80(7495 80(74164 22:00(74198 £4-60
2N2160  60|AC126 20 BFY50 28|NKT223 83 OAZ246 23 0C200 40 | 7409 45 7427 42 (7472 30(7496  £1-00(74155 81-55(74199 £4:60
2N2218 20/ACl27 25| BFYS1  20|NKT251 24 0C35 80 OCP71  97]7410 20 7428 50(7473 40(7497  26-25(74156 $1.55

VALVE MAIL ORDER CO.

Special Express Mail Order Service

16a WELLFIELD ROAD, LONDON SW 16 2BS

TELEX 946708
Express postage | p per transistor, over |0 post free. integrated Circuits & Valves 5p, plus Ip for each additional item, over £5-00 post free

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

’
I st URLONA
TS
ittty | COMPLETE VHF A
B
i) COMMUNICATIL

ALl Forget about Everything
e else you've seen, this 15
it! - the most amazing
portable VHF Radio and
communications receiver
we've yet offered. BRAND NEW - manufactured
and guaranteed by one of the most reputable com
panies in advanced radio and electronic communica
tlons equipment. You won’t match this
for value and variety of performance
anywhere — we sell similar sets at
three times this price! AND YOU RISK
NOTHING because you can return with
In 10 days if not 100% satisfied. We
can't list everything that this remark.
able receiver plcks up. BUT we can
say that the 8 wavebands cover just
about everything that’s broadcast ~ by anyone -
it - it gets it! iti ialised t; issi as well as BBC, Local Radio, Luxembourg,
Continenta] and Pop Stations. PLUS broadcasts from all corners of the world
on the earth shrinking SHORT WAVEBANDS. Attractively finished in leatherette and
stainless steel to enhance any lounge or study. USE ANYWHERE - costs virtually nothing
to run using standard batteries or plugs into mains. Tone, volume and tuning coutrols
enables adjustment to indlvidual listening perfection. 2 aerials, advanced keyboard type
push button waveband selector. Dial light (essential for use in darkness). 8pecial world-
wide dial and world map computes correct time in sny country of the world. Personal
hi-ft earphone for private llstening. 14 transistors, # diodes, 1 thermistor. FREQUENCIES :
Long: 150-350 kes.; Medium: 585-1805 kes.; 3 SHORT BANDS: 1-8-4-5 mcs; 4-12mes;
12-24mcs.; 3 VHF BANDS: 88-108mes.; 108-185mcs.; 185-174mes 22750 + 50p p. & p-
or £7-60 dep. + 50p p. & p. and 8 months at 34 (£31-50).

from anywhere in the world. You name

Send 5p stamp for Comprehensive Brochure of
Unusual Frequency Radios.

SCIENTIFIC & TECHNICAL IERGEDEN

TOWERFIELD TRADING ESTATE, SOUTHEND. ESSEN /Madl Crdiv|
Pareorsd Shoppars: B07-811 LOMDON ROAD, WESTCLIFF ESSEX,

928

for fast,easy
| reliable solderin

Aultico Qe

IDEAL FOR HOME
CONSTRU(/!/TORS

EASY-TO-USE
DISPENSERS /4

Size b

{Savbit) 18swg,

18p (illustrated)

Size 19A

(60/40 alloy)

18swg. 18p
Size 1 cartons all at 25p each | Size 15 :Ei:
in 40/60, 60/40, (60740 alioy) s
or Savbit alloys in 7 gauges. 22swg. 22p

BIB WIRE STRIPF D CUTTER

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
round cuttingedges Price 32p.
Iso available,
de luxe Model 8.  Price 58p

NEW!

From Electrical and Hardware S

a1 unol

Multicore Solders Ltd., Hemel Hempstead, Herts.
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GOING BACK...

{

50 140

op

tribute to the BBC, staged a two month

exhibition at Mullard House in London. It
was opened on November 2 by Lord Hill, chairman
of the BBC.

The Post Office gave its full support and co-opera-
tion to the exhibition which was complementary
to the one organised by the BBC and held at the
Langham Hotel, near Broadcasting House.

The Mullard exhibition was designed with a four-
fold aim in mind—to show how technical innovation
has contributed to the growth of broadcasting, to
stress the pioneering effort that went into it, to
enable the public to gain more of an insight into
the technical aspects of broadcasting and to illustrate
how development and research are continuing for the
future.

The first part of the exhibition was entirely
devoted to the development of broadcasting. It
included a replica of the original Savoy Studio 1
of the early 1920s and a pictorial story showing how
the microphone was evolved.

Two famous microphones exhibited were those used
by Dame Nelly Melba and Sir Winston Churchill.

Visitors were also able to speak into one of the
early “meat-safe” microphones and hear their voices

e Rar i P
e e > » gl X

MULLARD Limited, as their 50th Anniversary

The lip microphone : designed by (he BBC Research Department to
cut out background noise, It was first introduced in 1937.

COLIN RICHES
ARTHUR DOW

Her Majesty the Queen compares vintage and modern tape recorders.

reproduced on a tape machine. Also on display,
was an early cylinder gramophone and one could,
at the touch of a button, hear the kind of reproduc-
tion that could be obtained from such a machine.

An early pianola was shown and it was difficult
to realise that in the earlier days of broadcasting, the
announcers actually had to pedal units like these
as continuity between programmes!

On the same stand there was a recording machine
of the type used by BBC War Corvespondents and in
one of the photographs shown in this article Her
Majesty the Queen can be seen comparing this with
a modern cassette tape recorder.

The section of the exhibition devoted to the story
of television began with the actual first Emitron TV
camera. Photos showed the various outstanding
developments of television and the display was
climaxed by a reconstruction of a live TV studio.

There was an audio/visual link with the BBC
exhibition at the Langham, and Mullard House
visitors were able to see themselves on colour TV
and to read the news on closed circuit TV. From our
picture it looked as though the BBC had taken on a
new cameraman to demonstrate the colour camera—
his face looked very familiar though!

Mullard themselves had a display showing the
part their components had played over the five
decades of sound and TV broadcasting.

They also had a “Colour TV Look-in”, a six minute

929
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The Queen shows interest in a horn loudspeaker and the “meat safe"
microphone.

The “Twenties"” room setting al the Langham Hotel exhibition.
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This picture shows the central display feature at the Langham exhibi-
tion. It reflects the development of the BBC over the years.

presentation telling the story of the Company’s con-
tribution to colour TV development.

Exhibits were also devoted to colour TV techniques
and demonstrations in which the public could take
part. Visitors could experiment with a BBC Radio-
phonics unit and see a demonstration of 3D television
together with exhibits showing what the future may
hold for transmission techniques.

The BBC held their own exhibition at the Langham
Hotel, formerly one of London’s most luxurious
hotels and now offices and studios of the BBC.

Facing visitors, in the main area of the exhibition,
was a multifaceted panoramic screen consisting
of 20 separate screens. Forty-two slide projectors,
with a total of 3,500 slides projected onto this screen.
Scenes shown were chosen from a quarter of a
million original BBC pictures and gave an extremely
good visual impression of broadcasting in the past.
present and future. These projectors, incidentally,
were controlled by a simple computer which main-
tain the correct picture sequences.

Underneath this screen, which stood about 9ft.
above ground level, there were mock-ups of room
settings of different periods of broadcasting history.

Of particular interest to “Going Back” fans was
a typical room of the '20s. The man is (see photo-
graph) depicted hearing the first BBC broadcast on
his home-made receiver on November 14, 1922,

In front of the stand was a row of buttons and
excerpts from 1920s’ type programmes could be
heard by pressing any button. Famous voices heard
included Flotsam and Jetsam, Tommy Handley and
Jack Hylton.

Other room settings were shown depicting the
broadcasting years rolling on. A large planogra-
phical map of the British Isles provided the basis
of another exhibit and showed the growth of pro-
gramme coverage from 1922 onwards, achieved by
many miniature “transmitter” masts that lit up.
Behind this stood a 20ft. high display reflecting the
growth of the BBC's services at home and abroad.

Pictures kindly supplied by Mullard Ltd. and the BBC
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R.088 MATCHED STERED LOUD
SPEAKERS. Here's real value in
stereo speakers! Each wunit comes
complete with 10-foot lead and phono
plug, and look really smari, Pawer
handling per speaker: 4 watts rms,
8 watts peak. Frequency raage: 40-
16,000 Hz. Flux density: 8.580 gauss.
Impedance: 8 ohms. Dimensions : §°
high, 83" wide, 43" deep Finish:
oiled walnut.

ROC PRICE £3-50 pair.

Normai Price £1075

REALISTIC 30 WATT STEREOQ
AMPLIFIER MODOEL SA-500 |3
A superb hi-fy ampiitier with all the fea- |
tures you've ever wanted - for under ™
£46:00. Saving over £10 0C on the normal
relaii vaiue. Up-to-the-minute sitder controls for bass and teble. deparate
volume and balance controls Headphane socket on front panel. Push-button
input controls - magnetic phono (high/low) tuner. aux. mono, monitor
Loudness push-butten control for perfect sound at low output levels
Left and right push-button on/olf swiiches for speakers. Noise fillering
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20-
20.000 K 1 db at full power. 15 watts rms per channel. Walnut cabinet with
satin aluminium trims. Inputs . phono 2-5mV and SmV RIAA: tuner/aux 250mV. Hym
and noise: phono - SUdh tunerfaux - 65db. How's that for a soecification!
— “wide, 3} “high, 10} " deep

Normeal p,

125 5, fice

SON R
STEREC TUNER
This ROC Tuner 15 espezialiy de-
signed to match the Olson AM-385
Steren Amplitier. In mice and
value, as well as it's good look-
ing design! But of caursr it's aiso
ideai for use with any other amplifier. The RA-310 costs £10-00 less than
the normal retail vatve, and yet it 1s a highiy sophisticated unit. incorpo-
rating the latest solid state techniques, Operation is drift free for sup-
reme station-holding capability. You can connect this Tuner to a stereo
amplifier, to a tape deck or a tape recorder. And of course it sovers all
the stations in the AM and FM bands. FM . B7-108 MHz. AM: 525-1605 kHz
FM Sensitivites FM. 3uV: AM. 250pV. Stereo separation 30dB at 1kHz, image rejection
60dB. Size: 11-% " wide, 4~ high, 7} deep

(500

“Wherecanlgetex

-310 AM/EM/MPX

REALISTIC SA-1008 6-WATT
STEREQ AMPLIFIER
Here's fabuious. excting value in
miniature! This high quali‘'y stereo
amplifrer measures only 3" wide - 3"
high > 53~ deep. And yet 1t uas sepa-
rate ganged valume, balance and lone con-
trols. Plus speaker infout. mono/stereo, phono/
45 tuner and power on/off shide switches. The ends are oiled walnut. with match-
4 ing enamelied metal top. The front panel is satin aluminium and wainut-brown
enamel. Frequency response 1s 50 to 10,000 Mz -~ 3d8 Output 3 walts r.m.s.
pes channel into B ahms. Inputs are 100mV for both phono and tuner.

LT

eacLe Lc o7 steneo BN, §

MOVING-MAGNET

CARTRIDGE b

Here's your opportunity

o own a transcription cartridge

for the price of a ceramic! Is specially de-

signed to match top quality tons sims, and

to get the very best fram your hi-fi ampiifier,

07 mil diamond stylus. Output: 7mV per

channel. Frequency range: 20.21.000 Hr.

Chaanel balance: - 1dB. Channet separa-

tion: 28dB. Compliance: 12 < 10-6 cm/dyne.
ROC PRICEL6-37

HEAD-

TEC HR-007
PHONE RADID
When you want to listen to
+ the radio all by yourself.
Then this will solve the
problem. Separate volume
and tuning comtrols with
easy-to-use knobs. Frequency range is
535 10 1605 kHz medium wave band.
Maximum output is 300 mW.

Normal Price £ ROC PRICE £5-80

SULID STATE STEREQ

AMPLIFIER

The A-3000 fooks as good as it sounds!
Giving you a big performance this superb
audio amplifier has a full range of facilities
on the front and rear panels. On the front —
all the controls you're ever likely to need
plus a headphone sacket. On the rear -
signal inputs, speaker outputs and a line

fuse for circuit protection.
Specifications:

18 watts rms per channel

into 8 ohms. Frequency response 20-35.000

Hz (% 2db) Inputs Magnetic. Ceramic.
Tuner, Tape. Aux. Tape Play. Size:
345mm > 300mm % 130mm,

CONSTRUCTORS

KITS

TWO TRANSISTOR

RADIO KIT

Complete with solar cell
£2-50

10 PROJECT
INTEGRATED
CIRCUIT KIT

Build a radio, morse key etc.
£3-50

SOLAR ELECTRONIC

KIT

20 ways of harnessing the sun's

energy

£4-50

TWO OCTAVE
ELECTRONIC ORGAN

KIT

Make your own music.
Complete with speaker.
£4:50

NnrlnalPri:e
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OLSON AM-400 4 WATT STEREO AMPLIFIEHQ
Here's marvellous value for someone just starting to set them-
selves up in audio! At only £10-50. you get a line amplifier in a
stratch resistant metal cabinet, with a smart brushed aluminium
front panel. It incoiporates separate tone and volume controls for
each channel. Inputs are provided for turntable (ceramic car-
tridge). tuner and tape deck or recocder. Frequency response  70-
20,000 Hz + 3dB. Output: 2 watts r.m.s. per channel into 8 ohms.
Inputs: phono 80mV . tuner/aux 80mV. Size B~ wide. 2" high,
43" wide.

[ O

25-WATT 3-WAY
CRYSLER
‘LIVING AuDIO°
SPEAKER CE-5b

This high quality speak-
er has its own built-in
3-way sound response switch,
giving you the ideal frequency response for
hi-fi, natural of mood music listening. Its
beavtiful, heavy, oiled walnut cabinet
incorporates twa separate speaker units an 8° woofer. and a 5°
mid-range with 2° concentric tweeter. Power handling
capacity: 25 watts r.m s inta 8 ohms. Overall lrequency res —
punse: 35-20.000 Hz. Cabines size: 103" x 7§° 81", Exactly
right for matcliing the most modern decor.

«25
Nnrmaanu
3895, ach,

ROC PRIGE

£217.55

Normat Pn:e(l 00

PALACE AMIFM/MPX STEHEO TUNER AMPLIFIER SSA-16

This is one of the fowest priced stero tuner amplifiers an the
market. It covers the fuli range of both AM and FM broadcast
frequencies. And when yau're switched to FM, an indicator
lights up when a stereo signal is received - that's the time to
switch to “Stereo’ ! The SSA-16 has all the facilities you'd ex-
pect to find on tuners costing twice as much - separate val-
ume, bass. treble, balance and tuning controls. Selector switch
for tape. phono, AM, FM. stereo. Jack socket on front panel for
stereo headphanes. Frequency range: FM 88-108 MHz. AM
535-1605 kHz. Frequency response: 50-10.000 Hz -~ 34B.
Power output: 4 watls total music power into two 8 ohm
speakers. Size: 16~ wide, 43" high, 8 deep.

OLSON AM-395

\| 40-WATT STEREO O
| AMPLIFIER

¢ An ideal unit for your new

R.446 3-WAY MATCHED SPEAKERS

ROC 7-WATT STEREQ AMPLIFIER
CHASSIS SK-317 77

This exclusive o

ROC Stereo R [

Chassisis

completely

self-contained. and

it costs £2-15 less

than the normal re.

tail  value!  The o

SK-317 is a realty maf pp,
compact unit measuring only 5§~ wide, 137 e £775
high and 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 35 watts music power per
channel into B ghms: input. phono. 500mV. signal-to-noise
«atio hetter than 4548,

These will do justice to your amplifier

and to your
pockat. At only £20-00 a pair. they are real value-for-money.
€ach cabinet 15 heavily iagged and teak finished. They
nandle 16 watts rms (8 watts rms each). Each loudspeaker

stereo separate system,
| It is more than £10-00
below the normal retail

price! Making the AM- 195
one of Britain's best hi-fi
buys. It takes in signals from magnetic or ceramic pick-ups.
tuners {see Oison RA-310} and tape decks. And 1t’s got out-
puts for taping and for headphones. There are separate bass
and treble controls, separate Left and Right channel volume
contrals. And a loudness switch for boosting the bass and
treble notes when listening at fow output levels. Frequency B

/00 PRICE

9440

Price 13369

Norma

19.000 Hz. Size 147 high, 97 wide, 6}

deep.

contains a 6 “base umt pius tweeter. Frequency range : 40 to

OC ELEGTRONICS L

ORY Esg. 193 EDGWARE RD, LONDON, W2 1ET. 01-723 6211

response: 20-20.000 Hz + 3dB. Output: 20 watts r.m.s. per channet
into 8 ghms. Inputs . magnetic phoas 3-0mV RIAA, crystal phono 100mV
tape 160mv. 5 wide. 4™ high, 7§" deep. The

specification reads well - sounds even better!

tuner 160mV. Size 11

www americanradiohistorv com

CALLERS WELCOME 9-6 MON. TD SAT. e

Uy It Wi r

ALso AT 87 TOTTENHAM COURT RD. LONDON W1
TEL: 01-580 37393 OPEN 9-6 MON.—FRI. SAT. 91

OLSON AM-372 16-WATT STEREQ AMPLIFIER R
Here's a really good amplifier at a really down-to-garth price
nearly £7 less than the normal retail value! Just look at what
the AM-372 will do for you - reproduce signals from ceramic
or crystal cartridges. AM and FM tuners. and tape recorders.
And it pives you outputs for two sets of speakers, headphones
and tape recorders. Frequency response is 30 to 20,000 Hz -
3dB. Output Bwatts r.m.s. per channet music powerinto 8 ohm
speakers. Phono input 200mV. Tuner input 200mV. Size:
12;" wide. 31" high, 7}" deep.

Return-of-post mail
order service from
Edgware Rd. Orders
over £10 post frea
(UK only). Add 25p
for p. & p. for orders
under £10. HP terms
avaitable for callers.

931
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USNG ZenerDIoDES

attention some lesser known facts of zener

diode operation—facts which are so useful
when it comes to making the most of a voltage
stabiliser or regulator.

THIS short article aims to bring to readers’

Temperature

Almost all zener diodes, like other semiconductor
diodes, have a temperature coefficient of voltage;
that is, their exact voltage varies as their tempera-
ture varies. However, a study of manufacturers’
literature shows that this temperature coefficient
is by no means the same for all zener diodes and in
fact varies with voltage as shown in Fig.1.

15~

Zener voltage

Flg. 1: Graph showing temperature coefficient for different zener
voltages.

It can be seen that, at one particular zener voltage,
namely 5-6V, this temperature coefficient is actually
zero and that the coefficient becomes positive at
higher voltages and negative at lower voltages. The
values used to plot the graph were extracted from
Mullard data but, in point of fact, all makes of
zener diodes show this effect, which is presumably
connected with the level of doping employed to
obtain the various voltage ratings. Of what particular
use is this information to the home experimenter?

Environment

Consider the environment in a motor-car. This
could very easily range from 25°F to 85°F (—5°C to
30°C) and yet amateurs happily use a zener of any
voltage thought appropriate, when, with a little
further consideration, a higher performance could
easily be obtained. For example, to stabilise a car
battery supply at 10V for instrumentation, control or

932
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communication purposes, the use of 6-2V and 3-9V
zeners in series will give an almost zero temperature
coefficient, so contributing to the accuracy of any
measurements and to the frequency stability of
receiver local oscillators etc.

A further point of interest is that a forward biased
silicon diode has a temperature coefficient of about
—2-2mV/°C, so that such a diode used in series with
a zener diode of 6-2V, see Fig.2, once again would
give a zero temperature coefficient, this time with an
output voltage of about 6-9V. Note that the forward
biased diode can be the base-emitter junction of a
silicon transistor if, for any reason, this is more
convenient.

Silicon
diode

Fig. 2: Circuit illustrating the use of a forward biased diode and a
zener diode in series.

So far, we have considered the effect of tempera-
ture on the actual voltage of a zener diode, using car
applications as an example, but it should be remem-
bered that almost any situation will experience
temperature variations and the effect of these on any
voltage regulators should not be overlooked. Steps
to reduce any such voltage changes can then be
taken, as described.

Stability

A further cause of disappointment in the voltage
stability of zener diodes arises from the finite value
of dynamic slope resistance of the zener. For
example, in Fig.3a for a load of up to 20mA and a
zener current of 5mA, resistance R is:—

+18v R + 200
o= i " =AW\
5mAl 20mAl
+
0V <
Zener load [j 25% |oadD

o | 11w

Fig. 3a: A lypical zener diode application with Fig. 3b showing the
effective dynamic equivalent circuit.

www americanradiohistorv com
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Dynamic siope resistance (max)
ry
o
T

10 15 20

LY Zener voltage

Fig. 4: Dynamic slope resistance of a range of zener diodes.

(15-10)108
R=—— =2000
20+5
Now, a 10V 400mW zener can have, again accord-
ing to Mullard data as plotted in Fig.4, a dynamic
slope resistance of 25Q. Thus, the effective dynamic
equivalent circuit is as shown in Fig.3b. This leads
to the result that, for a change in supply voltage Vi
of 1V, the change in output voltage, Vo, will be: —

25
—_—=0-11V
200+25 ‘
which is surprisingly high. A quick measurement
confirmed such a value.

Output stability

A dramatic improvement in output voltage stab-
ility, as the input voltage varies, can be brought
about by the use of a constant current circuit, pro-
vided that the load current to be supplied is almost
constant. This is usually so where the zener diode is
used to supply a reference voltage in a voltage

“regulator, and in supplies to receiver local oscillators,

for example.

At very low zener voltages and, to some extent at
the higher voltages also, quite large values of
dynamic slope resistance are noted e.g. 85Q at 4-7V
and 600 at 20V so the constant current circuit of
Fig.5 will greatly assist in providing voltage stability.

In this example, there is a load current of 10mA
with 8mA zener current. Now, with a constant
potential difference between transistor base and
input voltage, due to the use of forward biased
silicon diodes, and thus a constant difference between
emitter and input voltage, a constant current must
flow through the zener diode and load in parallel.
Therefore, as the input voltage varies, the current
through the zener hardly varies and we have largely
eliminated the effect of its dynamic slope resistance.

$BmA

+
15V -
Zener. (=] ‘°ad|:;]

10mAl

Silicon
3-3k

Fig. 5: In this circuil a conslant current feed is provided for the zener
diode.

Results

A series of measurement was made of the output
voltage of the circuit of Fig.5, and of a simple
resistance of 6200 plus zener diode combination,
as the input voltage was varied. The results are
plotted in Fig. 6, where the remarkable improvement
given by the constant current circuit is clearly seen.

A reduction of output voltage variation by a factor
of about 30 over the range of 18V to 26V input
voltage is surely well worth the additional com-
plexity.

20r
A oL e
15— N % X
&
e
S B
>
5 10
a
5 A-Constant current feed
o B-Simple resistive feed
>0
5_
0 i l 1 l 1 I 1 ] 1 4]; L |
16 18 20 22 24 26 28

Fig. 6: Performance of zener slabilisers with constant current feed (A)
and simple resistive feed (B).

It would doubtless have been possible to have
extended the flatter part of curve B down to, say,
18V input voltage, but this would have required a
very much smaller value of series resistor than the
62001 actually employed in obtaining the curve of
Fig.6. This would have probably called for the use
of a zener diode of greater power rating, and yet it
still would not have led to as good a performance as
the constant current circuit.

If the zener diode so driven is employed to supply
a reference voltage in a series stabilised power
supply hum rejection is also greatly improved, for
the constant current transistor has a very high out-
put resistance, and this, together with the (relatively)
low impedance of the zener diode, gives attenuation
of ripple. This offers the chance to use smaller
smoothing capacitors. A saving of space and money
is the result, as well as improved performance.

One final point. In all the circuits given here a
capacitor is shown across the zener diode. This is
done since zener diodes are quite effective noise
generators! The capacitor also helps to lessen any
hum present if a poorly smoothed mains source of
power is used with the simpler zener diode
circuits. |
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CHARLES MOLLOY
THE

1Lledium

U lave Column

ETER WRIGHT of Formby, Lancashire has
P tried his PCR2 receiver and 50ft outdoor aerial

on the medium waves at 0030hrs and he logged
WINS 1010kHz located in New York City. Ian Geddes
who lives in Dumbarton, Scotland reports CJON
930kHz in St John's Newfoundland; CHER 950kH:z
in Sydney Nova Scotia; CKBW 1000kHz Bridgewater
N.S; CFRB 1010kHz Toronto; WOR 710kHz New York
City; WOWO 1190Hz in Fort Wayne, Indiana;
WABC 770kHz New York City; WKBW 1520kHz in
Buffalo N.Y; WCKY 1530kHz Cincinatti, Ohio;
WWVA 1170kHz Wheeling, West Virginia; WNEW
1130kHz New York City. Ian writes “CJON is the
most consistent signal from midnight until 0200hrs”.
Others to listen for from midnight onwards are CBM
940kHz in Montreal; CBA 1070kHz Moncton, New
Brunswick; WHN 1050kHz in New York City. A
weak French-speaking station can often be heard
on 1375kHz after the close down of Lille, France
1376kHz at 2300hrs. This is Radio St Pierre in the
French Territory of St Pierre et Miquelon which lies
a few miles to the south of Newfoundland. Radio St
Pierre verifies readily and is the sole broadcaster on
the islands which form a ‘medium waves only’ DX
country.

Kevin Peel (Hornchurch Essex) has an 8 transistor
Astrad receiver and a 100ft outdoor aerial and he
heard the following broadcasts in English on the
medium waves. Radio Portugal 755kHz at 2245hrs;
Radio Tirana, Albania on 1394kHz at 2030hrs and
Vatican Radio 1529kHz at 2045hrs. J. Cesarczyk
(South Croydon) used his Grundig Elite Boy receiver
with internal ferrite aerial to hear Radio Jerusalem
737kHz at 2230hrs (with interference from Warsaw
and Madrid); Radio Bucharest, Romania 755kHz at
2050hrs; the Voice of America Kavalla, Greece
791kHz (in English at 2300hrs); VOA Rhodes 1259kHz
(in English at 0300hrs); BBC World Service, Berlin on
809kHz (in English at 2315hrs after the close down
of BBC R4).

During the evening quite a few distant stations
can be found in the gaps between European channels.
Baghdad, Iraq on 760kHz can be heard between West
Germany on 755kHz and Sottons, Switzerland 764kHz
and is usually on the air all evening with programmes
in Arabic. Riyadh, Saudi Arabia is on 588kHz between
Madrid 584kHz and Frankfurt 593kHz; Ovazim, Iran
841kHz is often strong when it signs-off at 2030hrs,
listen between Nancy, France on 836kHz and Rome
on 845kHz; Ahwaz, Iran can be found on 1394kHz in
between Radio Centro Madrid 1385kHz and Albania
on 1394kHz; the BBC relay on Masirah Island in the
Persian Gulf (heard in English at 2040hrs) is on
1410kHz between the French network on 1403kHz
and the Spanish channel on 1412kHz.

Please send logs and information about the
medium waves to the author at 132 Segars Lane,
Southport, PR8 3JG.
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HE calculator market is flooded with many

I different types, each claiming some unique

feature(s). Of particular interest to the buyers
—us—is the price. News has now arrived from a
semiconductor manufacturer that i.c. chips are cur-
rently in production which are so cheap that an
electronic calculator could easily be manufactured
and sold at a market price of less than £20.

There are four versions of the chip which are four-
function (add, subtract, multiply and divide), eight-
digit units with a seven segment output circuit. The
entire electronics are housed on a chip area of only
166 x 162 millimetres.

In the United States these chips are already in pro-
duction and coming off the line at the rate of some
75,000 every four weeks. The Company also reports
that orders for the chips in the U.K. have already
exceeded £100,000.

Heat sinks are comparatively uninteresting items
of electronic hardware. Usually, they consist of a
piece of metal often with fins protruding. Their pur-
pose in life is to conduct heat and to dissipate it.

A new introduction is a hollow heat sink which
spreads the heat evenly. The difference in temperature
between the heat-producing element (say, a power
transistor) and the furthest point on the heat sink
is only around 1°C.

The heat sinks are fabricated rather like a hot
water radiator. The hollow section is evacuated to a
virtual vacuum. Water is then fed in. Because the
air pressure is so low, the water boils. It then starts
to lose heat and also gives off steam which con-
denses and turns back into water again. Eventually,
equilibrium is established and the heat sink cools to
room temperature.

The spread of heat on these sinks is extremely fast
and the fins may be connected to the heat source by
a pipe which has also been evacuated and filled with
water. The fins may thus be located remotely from
the heat source and the difference of 1°C holds over
any part of the heat sinking system.

The cry still goes on about pollution, and elec-
tronics has come up with some useful ideas for
monitoring. One research laboratory is busily en-
gaged on producing an infra red diode which will
emit radiation in the 3 to 6pum band. Carbon
monoxide, carbon dioxide and hydrocarbons all
absorb radiation strongly in this band and thus the
amount of absorption of the radiation gives a mea-
sure of the pollution of these chemicals. Infra red
diodes already exist, but they radiate at around
0-9um and hence the need to design a new diode
with radiation in the required region.
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Why pay more - look at our
Fantastic Bargain Offer!

PENTHOUS

A COMPLETE AUDIO SYSTEM
An all “White” Hi-Fi Stereo System to blend with modern furnishings.
Solid state, fully transistorised tuner/amplifier with Stereo Multiplex
Decoder. 4 wavebands Long/Medium/Short/VHF. 8 watts per channel
(music power) output. The latest BSR CI29 4 speed Mono/Stereo
record changer. Two white matching bookshelf speaker units.

OUR PRICE £63-00

-1

Credit tarms £6-30 deposit plus £2-00 p. & p. foliowed by i2 pay-
ments of £€5-32. Total Credit Terms £70-14 SEND €830 TODAY.

ANSEUROPEAN

—

A TRANSIS-
TORISED

HI-Fi

STEREO
RADIOGRAM
SYSTEM AT
LESS THAN
HALF-
NORMAL PRICE
The system includes ele-

gantly styled solid state Teak finish cabinet tunerfamplifier. Push-
button selection, 4 waveband VHF/FM, short, medium & fong wavebands.
The latest 4-speed B.S.R. Mono/Stereo record changer with two 10in. X
6in. matching eliptical speakers. Supplied ready for housing.

EASILY FITTED — NO TECHNICAL KNOWLEDGE NECES-
SARY. OUR PRICE £19.95. Credit Terms of first paymaent of
£3-95, Y0 payments of £4:10. Total credit price £44:95, p. & p. £1.
SEND £595 TODAY

THE AVON AUDIO SYSTEM

The uncabineted system is ideal as an economical replacement for
an outdated chassis. The Stereo Tuner Amplifier with medium,
long and short wavebands provides Worldwide coverage, even
the weakest continental stations can be received with superb clarity.
Push button band selection, 10 watts total cutput. Frequency response
25-18000 Hz.

BSR 4 SPEED STEREOQ/MONO TWIN ELLIPTICAL SPEAKER.
RECORD CHANGER plays all These low impedance, perma-
types or 7in., 10in., and |2in. nent magnet units have been
Mono of Stereo records. Manual specially  selected to provide
or automatic play. the fullest range of audio

reproduction.
TR
@
/
| ~ <l J

EASY TO INSTALL—NO TECHNICAL KNOW-
LEDGE REQUIRED. List Price £45-74. OUR PRICE
£€37-00, Credit Terms £3-70

- deposit plus €2 Post & Packing

’ | followed by 12 payments of £3-15

f (Total Credit Terms £41-50)

Don’t miss this bargain.
: ~~ SEND £5-70 TODAY

ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE

mm e mm CALLERS WELCOME o mm

Please send me free details of your range

Post coupon
NOW for. ..

FREE

leaflets

Namae

Address.........

.................................... PW 2/73
Y 100.Chase Side London N.14
Tel:01-886 3733/9666 l

936

miniWISE audiLEcT | THE

YOUR No. 1
PERSONAL TUTOR | HIT

Get PLEASURE from your CAREER
or HOBBY through
ORGANISED TUITION
YOUR PERSONAL TUTOR will give you rapid
UNDERSTANDING—the key to SUCCESS
in your own HOME and at your own SPEED.

Your FUTURE in RADIO, T.V. or
ELECTRONICS could EASILY be much
BRIGHTER.

FOR DETAILS OF THIS UNIQUE METHOD
just send us your name and address
MINIWISE PRODUCTS
FREEPOST (W), BLETCHLEY, BUCKS.

{no one will call)
INCLUDE ONLY £1-20 TO OWN A TRIAL LESSON*
on a C90 cassette or L.P. Tape (state which)

* Your money INSTANTLY REFUNDABLE if not 100% convinced
that this can be the turning point in your hobby or career.

THE NATURAL WAY T0 LEARN

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.

SPECIAL OFFERS of Unmarked Tested Power Transistors.
2N3055 Silicon NPN 30p each 4 for £1.

2N3054 Silicon 20p each 3 for 50p.

Plastic 40 Watt NPN 25 Volt 20p each 3 for 50p.

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

1 off 4 transistor audio

1 oft 3 transistor £1:50 the three.

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

Transistor F.M. Stereo Multiplex Decoder. Size: 5} x 2} x 4.
As used in well known British stereo units with circuit. £3°75.

GARRARD SP25 MK. Il less Cartridge. £10-50.

10 VOLUME CONTROLS consisting of 2 oft.each.
100K log. ganged L/S—20K log. ganged L/S

470K- log. D/P Switch—10K lin. L/S—50K lin, L/S. £1-25.

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

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

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

All items post paid in
GREAT BRITAIN

SURPLEGTRONIGS

216 LEAGRAVE ROAD, LUTON, LU3 1)D, BEDS.
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TRANSISTOR GIRGUITRY for beginers

PART 14 H.W.HELLYER & MICHAEL HOLLIER

Feedback elc.

Queries have arisen about our use of the term
‘feedback’ and its relation to equalisation. This
month, while, at the time of writing, colleague Mike
Hollier basks in holiday sunshine, seems as good a
time as any to indulge myself in a little explanation
of the terms we are using and why.

First, feedback. This is simply, as explained last
month, a method of picking off part of the output
from ‘an amplifier and ‘feeding it back’ to the am-
plifier’s input section. The feedback can be a simple
resistor from collector to base of a single stage am-
plifier Fig. 67 (a), can be in series with the source
signal (b) or in shunt with it (c).

Note that I have deliberately reverted to p.n.p.
transistors in these examples. One reason is to remind
you of the opening of this series of articles, where
the precise examples were quoted; the other is to
be able more easily to explain the action of the feed-
back. Here, I must insert the warning that people,
like me, who were brought up on valves began to
find difficulties with the revision of feedback concepts
as applied to transistors, principally because the
operation of transistor circuitry depends on the re-
lationship of the ‘circuit blocks’ to each other. One
has to consider the input and output ‘loads’ very
much more than one did when dealing with valved
circuits. So I use the germanium transistor circuits
to lead into my subject—don’t worry, it will get more
complicated later on. . ..

The three examples of Fig. 67, are all of negative
feedback. That is, the re-applied signal tends to re-
duce the gain of the amplifier. Its purpose, of course,
is not just to reduce the gain but also to stabilise the
circuit, help reduce noise and internally generated
distortion. The feedback can be applied over several
stages, not just the simple sub-circuit shown. And
here it is shown as resistive feedback, i.e., effectively
d.c. But we shall later be concerned with a.c. feed-
back, with capacitors in the loop, so that the amount
of gain reduction varies as the frequency the circuit
is handling also changes. Which will bring us to
equalisation: which I would define as the application
of frequency-dependent feedback.

Taking Fig. 67 in detail, (a) combines both a.c.
and d.c. negative feedback if we insert a series
capacitor (shown dotted) with the collector-base re-
sistor Ry and retain the d.c. conditions by the nega-
tive feedback across the emitter resistor Rz. Apart
from the emitter resistor effectively increasing the

(a) (b}

©

Fig. 67 (a): Simple collector/base negative feedback with d.c. blocki.ng

capacitor ringed. Change in value here affects a.c. feedback. (b) series

feedback. (c) shunt feedback, from collector of second stage to emitter
of first.

937
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input resistance to the transistor, which is an advan-
tage, it reduces the gain by being added to the de-
nominator of the formula for voltage gain.

In the sub-circuit (b), the voltage developed across
" Ry is fed back in series with the lower part of the
base bias potentiometer, the latter becoming Ry, and
in (c), which is voltage feedback rather than current
feedback, as before, Ry does its job in the first
emitter while Ry picks off a portion of the amplified
signal, the amount dependent on C, and modifies the
reduction of gain which Ry, is already effecting.

All this has been discussed before, and the relative
figures and formula given in detail. It does not do
us any good going over the same ground, but keep
the above three examples in mind as basic ‘styles’ of
feedback when we come to consider the action of
equalising circuits. In talking of the virtual resistance
circuits during Parts 11, 12 and 13 the point of rela-
tive gain with and without feedback, and the change
in effective resistance should have been made clear.

Corrective feedback

Why do we want equalisation? If the source
itself was ‘linear’, there would be no need of more or
less gain at special frequencies. But there are reasons
of plain mechanics and basic magnetics that demand
the ‘tailoring’ of response curves of the input circuits
of an amplifier.

Consider the case of a magnetic pick-up cartridge.
Because of its construction—virtually a coil in which
a moving metal piece causes a changing voltage by
altering a magnetic field—and is therefore an induct-
ance, not a pure resistance. The formula for the
reactance (an a.c. term for resistance, no more) of
a coil is X, =2xfL, where X is the reactance, f the
frequency the coil is handling and L its inductance.
We will neglect the small resistance of its windings
in the case of the pick-up cartridge.

From this, we can see that the higher the fre-
quency, the greater the reactance. So it would seem
that our corrective feedback to handle an input
from a cartridge need only reduce the gain in pro-
portion to the frequency of the signal—which, in
fact, it does.

But the problem is worse than this. To get the

-~
15 ~~ A

~ Replay
V:cnaracteristic

10 a
N\
N
5 \\ /
oldB S odB
T S Constant
S velocity
-5 N
RIAA N,
Recording | N
10 / characteristic
\

20 100 1 0k 20k

G

Fig. 68: RIAA recording characteristic as practically employed. Mirror
image replay characteristic dotted. Note the short ‘plateau’ around 1kH:.

938

dynamic range on to the disc and to maintain as
good a signal-to-noise ratio as possible, the bass is
attenuated and the treble enhanced. By inter-
national agreement, the way in which this is done
conforms pretty closely to a standard. This is the
RIAA characteristic, Fig. 68.

Modern discs are supposed to be recorded to this
characteristic, although any enthysiast will tell you
that there are some suspicious variations, difficult
to prove except by comparison.

Unfortunately, a magnetic cartridge produces an
output (voltage) proportional to its stylus move-
ment. That is to say, it should. So if the characteris-
tic is level, the output should be constant. Over a
small portion of that given curve in Fig..68 the
characteristic is level, so testing only at this one
frequency cannot give a true picture of the per-
formance of either cartridge or pre-amplifier.

If we now consider how a disc is made, we shall
see that the RIAA bass attenuation means that at
frequencies below about 1kHz the velocity of the
stylus will be reduced, although the amplitude
remains constant, just as it very nearly remains
constant at the higher frequencies, where the
velocity now rises. In fact, the ‘average’ slope of
the given curve is around 4dB per octave, instead
of the more generally regarded 6dB per octave,
which would be the ideal slope over the two nearly
straight portions of the curve. (See also Fig. 71.)

To put matters in perspective, 6dB per octave
means that the output voltage doubles for each
octave upwards. So a bass note, say A4, the lowest
of the white keys, whose frequency is 27-5Hz, giving,
say, 1 millivolt at_a certain loudness, would be com-
pared with the top A on the piano ‘third white note
from the top, Joe’, at a frequency of 3250Hz, would
give 64mV if the original sound had been at the
same level.

In fact, this circumstance would not so often
apply, and our correction curve can be a replica of
the original, mirrored, as shown dotted in Fig. 68
and the dynamic range could be left to take care
of itself if the input sensitivity of the pre-amplifier
and its overload characteristic are both in order.
Too often, one or other is not.

As intimated in Part 11, one reason for the Cam-
bridge style of virtual earth pre-amplifier was to
achieve a very much better than usual overload
performance. The average output of a magnetic
cartridge is between 5 and 8mV (from a voltage
output of between 1 and 1-5mV per centimetre per
second of recorded velocity). But therein lies the rub.

Bass end overload

We have already seen that it is advisable in the
interests of best signal handling to keep our variable
controls (volume, tone and balance) after the input
circuits. So our magnetic pickup circuit has to be
able to handle signals from a couple of millivolts
or less to 60mV or more. In practice, because there
is bass boost applied during replay to make up for
that attenuation during recording, the problem
arises at the bass end, and we find that most pre-
amplifiers will handle modern records if they have
within a 3-30mV input sensitivity ratings. A 30dB
overload rating is sometimes specified. If you con-
sider that maximum velocity at 1kHz could be around
25cm/sec and that a cartridge with an output as
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LEAK
TRUSPEED

2-speed 45 and 33} rpm
belt drive turntable
complete with plinth, cover
and SHURE carcridge.
LIST PRICE £69-50

LASKY'S PRICE £47.8§0 C& P£I50

Also available chassis with plinth and cover only,

less arm and cartridge ‘29-00 C. &P £l

Garrard Record
Players

SP25 Mk. 11l

Deck Only

4 speed -

Automatic Single Player
Lasky's price £10-8

Garrard SL95B Deck £32-50
Garrard SL95B on base with 9TA cart. £44°00
Garrard AP76 deck only ... £18-85

# Garrard 40B deck only ... +50
Garrard 2025TC deck only
complete with KS40A stereo ceramic

cartridge...
Garrard ZERO 100 Automatic ...

Garrard ZERO 100S Single Player

Garrard Plinths & Covers
WB4 Mk. Il Plinth...
SPC4 Mk. Il cover... .

Price together ...
WB! Plinth
SPCI cover

Price together ...
Garrard Module Series
Modules are complete wired units
with cartridge, plinth and cover.

SP25 Mk. 1lI Module

SP25 Mk. I} with SHURE M75/6 cart.

AP76 Module

AP76 with SHURE M75/6 cartridge

AP96 Module

Single play version of SL95B with
SHURE M75/6 cartridge ...

Zero 100S Module
ZERQO 100S with SHURE M93/E
cartridge .

CARRIAGE

DECK ONLY 50p. PLINTH & COVER ONLY 25p.
DECK WITH PLINTH AND COVER 75p.

BSR McDONALD MP60

High precision low- (2
mass counter-

balanced pick-up «

arm, heavy balanced

turntable, simple to

operate controls, viscous

cueing device, slide in

cartridge carrier, 4 pole motor

LASKY'’S £|0-40

PRICE C & P 50p

BSR McDONALD UNITS & PACKAGES
A. Chassis only. B. Complete with Lasky’s plinth
cover and AD76K cartridge. €. As B but with
Shure M55E cartridge. D. McDonald TPD/I
package. E. As D plus Goldring G800 cartridge.

£23-95

£33-95

£52-75

A B c D E
10-40 18-95 21-00 16-95 19-60
14-75 22-95 25-50 21-50 23-95

13-75 22-75 24-50 20-70 —

210 Complete with plinth, cover & BSR cartridge
MP.60 TPD2 Styrene base 17-50 21-00
B10 transcription model £33-50
810 with BSR plinth and cover £45-00

TI.asky’s Radio T.dimited

Branches

33 TOTTENHAM CT.RD..LONDON, W1 Tef: 01-636 2405

Openalldoy.9 0.m.-6 p m, Monday lo Soturdoy

207 EDGWARE ROAD, LONDON, W2 Tel: 01723 3271

Openall d%g.s o'm.-&p.m Mondoy to Saturday

MAIL ORDERS TO: 3-15 CAVELL ST. LONDON E1 2BN

employs the very latest circuitry including F.E.-T.s and I.C

THE NEW IMPROVED
WHARFEDALE 100.1

STEREO RECEIVER
‘SCoorp’

The fully transistorised Wharfedale 100 |
is one of the most powerful stereo re- B
ceivers made in Britain and has all the
refinements that Wharfedale are famous
for. The Wharfedale 100 | tuner_section
.s. The

amplifier section has a wide range of inputs together with outputs
for up to four speakers. Controls include volume, bass, treble. balance.
together with switches for stereo/mono, muting, low pass filter and

Wharfedale Package
2 WHARFEDALE Melton I
Speakers

GARRARD AP76 Turntable
LASKY'S Plinth and cover
SHURE M55E cartridge

List Price £249-09

LASKY'S ‘ I 69000

PRICE

C. & P. £2-50
DEPOSIT £34 12 Monthly pay-
ments of £12:60 TOTAL
CREDITPLANPRICE£185-20

(Tape +

band selection. Qiled teak case, smoked glass tuning scale black with
brushed satin trim. Size: 17-6in x 4-3in x 12-5in.

TUNER SECTICN: Sensitivity (AM) 2501V Signal/noise: (AM) 20dB:
(FM} 30dB. Freguency Range:
87 5-108MHz. (FM). Distortion: less than 0-59%.
AMPLIFIER: Power Output 35W -+
Range: 12-5H2-50,000 Hz. Inputs: (Mag) 3-5mV, (Ceramic) 20mV.
Aux.)
220-240V. 50/60 z.

LIST PRICE £135-00
LASKY’S PRICE

510-1,650KHz, 150-275KHz. (AM)

35W into B ohms. Frequency

100mV. Distortion 0-7%. Power Supply 110-127

£87

C.&P.£1-50

INTERNATIONAL

MAGNETIC RECORDING TAPE
FROM THE U.S.A. AT LASKY'’S
RECORD LOW PRICES .

3in. RT.20 Message Tape 225t
3%in. RT.21 Triple play, 600ft. Mylar
5in. RT.23 Double play, 1,200ft.
5in. RT.I8 Long play, 900ft. Acetate ... 50p
5in. RT.i17 Standard play 600ft. . 43p
5%in. RT.15 Double play, 1,800ft. Mylar 13
53in. RT.16 Long play 1,200ft. Acetate... T5p
5%in. RT.24 Standard play 900ft. P.V.C. 68p
5%in. RT.14 Long play 1,200ft. Mylar 75p
5%in. RT.25 Triple play, 2,400ft.... -31
7in. RT.22 Standard play, 1,200ft. Acetate 63p
7in. RT.10 Standard play, 1,200ft. Mylar 63p
7in. RT.12 Long play, 1,800ft. Mylar .. 95p
7in. RT.13 Double play, 2,400ft. Mylar £1-25
7in. RT.}1 Long play, 1,800ft. Acetate...

7in. RT.I9 Triple play, 3,600ft. Mylar £2-
34inm. RT.22 Quad play, 1.100ft. ... £)-

P & P 5p extra per reel, 4 reels and over Post Free.
Special quotes for quantities.

19p
50p
75p

LASKY’S NEW LOW NOISE
CASSETTES FROM THE USA

Tyge Single 5 10 15
C60 264ip
C90 38p o o £5-33

£4-48 £6-59

Each cassette individually boxed in Philips, type
plastic library.

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

TM-5 TEST
METER q

5000 chms volt

Ancther pocket
from Lasky's. The “'slimline’’
impact _ resistant case-size
4%in x 2gin x l%in fitted with
extra large 2{in square meter.
Readability is superior on all
low ranges, making this an
excellent instrument for ser-
vicing transistorised equipment.
Zero ohms adjustment. Buff
finish with crystal clear meter
cover. @ DC/V:3-15-150-300-1,200 at 5K ohms/V.
® AC/V: 6-30-300-500 at 2 -5K/ohms/V. @ DC.
Current: 0-300uA, 0-300mA. @ Resistance: 0-10K/
ohms. 0-IM/ohms. @Decibels: —10dB to 16dB
® Complete with test leads, battery and instructions.

LASKY'S
PRICE £2.55 C.&P. 35p

multimeter

The Home of High fidelity
Open oll day.9 0.m.-6 p.m. Monday to Saturday

Openall dayThursday eprly closin
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42-45 TOTTENHAM CT.RD.. LONDON, W Tel;,01:636 0845

LASKY’S
STEREO
HEADPHONES
Mode! LSH-30

A new open back headphone with acoustically 3@
treated rear vents for increased bass response. §
Individual controls are provided on each phone
for volume and tone. Finished in impact resistant
plastic with matching padded headband and ear
pads. Complete with coiled lead and stereo jack
plug. Freq. range 30-20,000Hz. Imp.; 8 ochms.

LASKY'S f££.5() C&P

PRICE 25p
A new high quality stereo head-

LSH'ZO phone with individual volume

controls for each phone plus a
stereo/monc switch. Fully ad-
justable with softly padded
headband and ear pads for com-
fort. Complete with coiled lead
and stereo jack plug. Freq
range: 40-19,000Hz. Imp.:

8 ohms.
LASKY'S . C&P
LASKY'S £3.50) G

-TRONICS

JUST
I 973 PUBLISHED

The 1973 edition of Laskys famous ‘‘Audio-

Tronics Pictorial’ is now available. Bigger,

brighter and better than ever. Laskys

brand new catalogue now contains 48

pages packed with all the latest Hi-Fi and

electronics equipment—everything for:
the layman and enthusiast alike. All the

goods shown in the ‘*‘Audio-Tronics |
Catalogue™ are available from any of our

branches or by Mail Order to any address

in the U.K, or overseas. Free on request.

Just send your name, address and |5p for

post and inclusion on our regular mailing

list.

SEND TODAY—and bring
the benefit of shopping at
Laskys to you in the com-
fort of your home.

peibl,
&

109 FLEET STREET LONDON, E.C4 Tel: 0k 353 5812

te.m. Sqlwdctq

01-790. 4621
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SPECIAL OFFER p &
Fully guaranteed o9 TUBE 230 50> TRANSISTORS, ZENER DIODES etc. ALL valves
ivi 0A5 20p 0C71 12p [N823A £1-80 3N154 95p BCl108 10p GET115 45
Indmdually packed OAl0  26p|0C72  20p|1N4785 50p|3N159 21-45|BOLIS 10p|GET116 so: guaranteed
v A L v E S 0A70 10p|0C73 80p(IZMT5 85p|SFRS 46p(BC118  20p|GEX66 £1.50
0A71 10p|0C75 25p (IZMT10 83p|12FR60 78p|BCY72 18p|NKT222 20p |6J5GT  25p 1vG3  24-25 6065 85p
BI2H £175 ECHB4 45p|N78  £178 0A73 7p|0C78 £5p [1ZT5 87p|40954 £1-25| BF115  25p|NKT304 50p [576 20p(19G6  £1-50|6080  £1-50
oy 3l 35p | ECH=00 20| Oaz 350 OAT4 7p|0C81 20p|IZT10  63p 40595 4$1-85|BF173  80p|RASSIOAF |6J7G 85p(19H4 2500|6146 41-78
DAFSs 43| BCLSD ‘25 s ”P OA79 (6D15 |OC81D £0p(2G385 B5lp(40636 £1-25| BFY51 20p 83p [6J7M  40p|20P4  £1.00(8020  $2-25
DFOG  45p|FCLSR 35= B8O 375 10pjOC8IDM 20p|2G403  Blp(40668 $1-25/BFY52 20p/8SD91S  £6p [SK6GT 58p 25L6GT 40p|9001 20p
DK96  48p|ECL83  70p| PCO7 45" 0A81 8p|0C82 £5p|2N018  87p (40669 8140 BS 45p!8D928  Bl1p |6K7 82p|30C15  70p|9002 25p
s 397 EGIRG 200 | PCono ”F 0A91 7p|OC82DM 80p|2N1304 82p|AC126  25p|B82 47p|ana3g  8gp [SK70 £0p|30C17  80p (9003 80p
DT 50| B F36 860 POCR 40' 0A200 7p|0C83 20p|2N1306 25piac127  28p|BSY20  25p|BDY4 21p |6K8GT 40p(30C18  70p|9004 15p
DIos  45p|BI374 n-zg ocad 609 04202 10p/0C83B  18p(2N1307 25piAci28 90p|BUL00 81-80(8D988  46p |6K25 20p | 30F5 80p (9006 18p
DM70  80p EFd0 50p | PCC189 “P 0A210  26p|OC84 25p|2N2147 64p|AC176 20p/BYZ13  25p|V405A  40p |68A7 40p | S0FL1  75p
DY86  83p 650 | PCESN0 755 | QA2LL  80p|0CI22 50D 2N2411 2150/ ACy17 gGp|BYZI6  83p|Z2ABICF 78p [6SATOT 38p 30FLI2
o B 250 | PCF8O0 305 | 0AZ200 56p|OCI39  2Bp|2N2004A $5p|aCyos 17p|CRS1/10 25p|ZR11  88p |6SCTGT 25p £1-15;C.R. Tubes
oo RiRes 550 POFse  sgy|OAZ201 BOp|OCI40  40p|2N2989 24.00 AD149 50p|CRSI/20 38p ZR21  46p [$8G7  85p|30FLI3  50p| VCROT
EBHCC/0L 35p ! PCF84 eo: OC18  B0p|OCI70  25p 2N3053 20p(AD16L  86p CRS1/30 40p|zR22  4gp [ASJT 37p(30FL14 83p| 2480
P00 30p | PCFRG oy |0C22 B0 OCI7L  80p|2N3053 BOp|ADIS2  85p|CRSI/35 43p 88J7GT 32p|30L15  80p|VORSLTD
EIR0CC  42p 28p | PCF200 73p| OC25 40p|OC172  87p|2N3055 64p[AF118  50p|CRB1/40 48p 88K7 40p soL17  80p| &
Y 00| POF201 35| OC26  2Bp/0C200  40p|2N3730 B0p| AF127  20p| CRA3/05 30p 68L70T 32p 30pi2  80p|VCRSITC
E182C0 35p | POFaol 45p| Q028 80p|OC201  76p(2N3731 £275|AF139  80p|CRS3/20 38p|ZENER  [88N7GT 8%p|30P1e  77p| - £750
£1-20 85p PCr80z 50p| OC29  60p|0C206  Bp|9N4172 B0p|AF178  48p CRS3/30 43p| DIODES |68Q7  30p|30PLL  75p|OFF7 2132
Eas0  20p 30p| PCF805 gop| OC36  B0p|IN2IR  30p|82303  BOp|AFISE  40p|CRS25/025 | All preferred |33Q7GT 85p|30PLL3 92p H8D 2900
B &8 350/ bOrsos Jop|OC36  sep|iNas  60p|3Fl00  6ep|ASY26 i 80| yoltage  |OYBG - 17p|30PLLY 00p K8 £0-00
EAFi  5on 760 |PCFBos g5p| OC38  42p|IN43  10p|3FR5  38p|ABY28  26p|CRS3/40 50p|:w 0.7 [SYGGT 40p 35LAGT 50p|88L  29-00
EBSI  18p 50p|PCH200 70p|3C#4  17[IN70  7p(3Ni28  87p|ABY67 48p|(S2a  ep|iw 037 [0X! ~ 30p|3aW4  35p
EBC33  B0p 53p|PCL81 47p|0C45  12p|IN677 12p|3N139 £1-75| RAWI9 28p CV102  26p|1-5W  0.25 |°X 45D | poto Tubes
{3&2} g(l,, 52’ pCLe2  85p) OC70  12p!IN702-72536p'3N140  87p/BCL07  10p|GETI103 23p|7w 0.40 %%l; CMG25 075
C P 24p /PCL83  60p [QQVO3-10  UAF4Z Gbp UVAs  40p 384 85p | BAKS  32p|6BG6G 85, 80 .
EBLAOE: Y 420 FOLEL 43 8125\ UBC41 46p|VRI05/3035p|3V4  48p|6AL5  15p|6BJs 48p agp|531A 2400
EnEa 0. e P:ng 20 |QQVO06-40A [UBF80 40p|VR150/3035p 5B254M £2-20 6ALSW 40p|6BQ7A  40p 007" 1o k0
FCCAI 300 FEs 43p €540 UBF89  35p|Z801U £2.00|50/255M 6AMS  30p|6BR7  85p 40p
o 281; ) [ ﬂ‘l'p RI17 48p|UCCS5  40p|Z&03A £1-25 £2-00|6ANR  BOp|6BW6  8Sp 50p
Foca o %D ETol ‘3 P [RI9 87p|UCFBO  5bp|Z900T  95p/5R4GY  75p|6AQ5 35p | 6BW7  80p £7-00 | Special Valves
ECchs v 200 [IBLAT ‘Bp STV280/40 |UCH42 70p|IL4 16p|6174G  85p|64Q3W B0p|6C4 30p £3-25|CV2339
!;(,‘(‘85 409 359 [’LR5 0p . 3 UCHS81 83p[IRS 40p |5V4G 45p [6AHG 37p|6C6 25p £8-001 £20-00
ECCRG 451‘ 70' EDad ;gv 8TV280/80 |UCL82 85p|184 40p5Y4G 40p6A87Q  B0p|6CHSE 85p 50p | JPO/7D
e H HoEa S 29-00| UCL83  60p| 185 80p[5Y3GT 85p|6AT6  30p|6CLS  dp £3-75 37-50
EGCING 525 $00|Prood oD |TT21 £3-00/UF4r  50p|IT4 22p5Z4 55p(6AU6  25p(6D6 20p £3-00 K301 ~ £5:-00
EGF80 359 ridES AR 72p UFS0  86p(1X24  40p|524 76p (6AX4GT 60p|6EA8  B6p 80p| K305 £12:00
R B frIrxe, 230]yss 72p|UF89  40p|1X2 50p [5Z4GT  40p|6AX3GT 70pi{6F23  76p 2400 K308 £18-00
ECFR3 759 WP Ea sgn ve7 80p| UL41 03p [2K®5  £7.60 | 6AB7 80p |6R7 40p(6F33 £1.50 40p{ K337 £18-00
FOFRO1 62y 25" VR b P | U191 70p| UL84 80p|3A4 86p | 6ACT 80p|6BK7 80p|6HEM  20p 26p| KRN2A
RCFa0z e LDl a;v Us0L  80p|UUS 86p|3D6 15p(6AM6  50p(6BA6  25pisJiWA  76p 20p £3-50
FOHss son ”I; Py8s  ogb(UABCSO 85plUY41  43plsQ4 4bp'6AKS  30p'6BES  30pl6J5 40p| 12K 30p [ WL4174
ECH32  6lp 70p|PYRS 37 | MANY OTHERS IN STOCK include Cuthode Ray Tubes and Special Valwes, U.K. | 12KTG o1 LI PR L
ECHS1 28p £2:05! PYROO  40p P. & P. Up to £1 12p, £1-22 17p, £2-23 22p. Over £3 post free. C.0.D. 25p extra. },2,57“(",1? ;2: ;g;; 515.‘;’; 3‘”9‘/’5‘87_50
ECHUE3  40p £2-40'PYB01  50p TEXAS INTEGRATED CIRCUIT SN 76131N Stereo 12807 85p |6057 50p|5C22  £18-00
TR1143 TRANSMITTER RECEIVER 100/126 mcs. pre-amp £0-65. VACUUM CONDENSERS 12, 50, 1487 75p 6060 50p|714AY £4-00
Price £12-00 Carriage £1-50. 55pF each 20,000v. £1-50. P. & P. 20p. 4, 5 and 8 bank 19AQ5  40pi6064 45p1725A £16-00
gr.:';d::v:\:?sco%lg:l! TRéf s :S‘V;:y‘l:nenlulectou. 24V, glgranteed psr'ect. £3-75;
- rriage £1-50. -58; £6-87 respectively. MODULATION TRANS- .
SCR 522 RECEIVERS—no valves. £2-50 carriage 50p. FORMERS made by COLLINS. Freq. resp. 200-5000 Colomor (Electronics) Ltd.
RS METERS 0-8 amp. 24" (U.5.A.) £2-25 Carriage 15p. CPS; Pri. 6000zCT 3000 TV Sec. 60000z 3000 TV Audio 170 GOLDHAWK ROAD, LONDON W12,
METERS Full List of our very large power 20W. £1-25. Post and packing 25p. RETAIL: 743 4946 TRADE: 743 0899
stock of meters on request. Open 8-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

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 fully finished cabinets
in beautiful stain and scuff resistant vinyl in white or
teak.

Just fit the speaker cloth (supplied) and screw in your
speaker. :

HIGH QUALITY
AT LOW COST

Send for our free booklet
" Choosing a Speaker "

I STEPHENSPEAKERS,
- WILMSLOW AUDIO, Dept. ‘PW', Swan
Works, Bank Square, Wilmslow SK9 1HF
940

FELSTEAD ELECTRONICS (PW 65)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List. sent free for stamped addressed envelope. {(Free averseas, and
with all orders on request). Caxh with order only—No C.0.1). or Caller cervice. Charges
(Min. 6p} in brackets after all itetns apply to (i.B. and Eire only. Regret orlers under 23p
plus charges unacceptable. 8.A.E. please for enquiries or cannot be replied to. Overseas
Orders welcomerd. .
RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5” 6001
86p; 653" 200ft. 50p; 77 12001t. 56p; LONG PLAY 5" 9001t. 50p: 53 12001t. 58p; 7~ 18001 ¢-
90p. (Charges for 5" and 51", singles 8p. two to four 7p each: five and over 30p the lot.
For 77, one or two 10p each reel, 3, 4 and 5 reela 30p the lot. 6 reels and over 35p the lot.)
Other rizes and accessories in list. CASSETTES in 1ib cases new type highly improved
quality C60 50p, C90 85p, C120 90p (under 3, 8p each; 5 for 13p the lot; any quantity over
5, 45p the lot).
CARTRIDGES all with standard fittings and stylii. Sterea-compatible Mono GP91/SC
21-15; STEREOQ (iP93 £1-50; Stereo Ceraniic GP94 £1-98. (All at 6p each.) Comparatives
shown in List, with more types inc. Sonotone 9T AHC, Stereo Ceramic Diamond £1-97}
(6p). DIAMOND STYLII: single tip types: Acos GP37. GP59, (;P65/67, GP71, BSR
TC8/LP/ST: COLLARO O.P. and DC284, GARRARD GC2, G('8. GCS810. GCE12,
RONETTE BF40, O.P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304). 3010/12/13/186,
BONOTONE 19T /20T ALL AT 40p each (6p). SAPPHIRFE 174p (6p) DIAMOND) DOUBLE
TIP TURNOVER TYPES (78 sap. on other side). For ACOS8 GP73, GP91 (for cartridges
GP93, GPY4 ete.) GPB18C (for stereo compat. types) GP104 BSR 8T4 (8T3, 8T5), 8T9
(8T8), 8T12/14/15, SONOTONE RTA, 9TA, 9TAHC. PHILIPS 3306 3310, 3224, 3228/22,
GP280. GARRARD GCM2], and 22, GC823, GK825 and 28, GCM21T and 23T, GCM24T
GC823. GKB25T and 26T, GCM31, GC836, GCS35. (GCS3R, K840A, K841B ETC. ALL,
AT 75p (6p). SAPPHIRE 85p (6p). DOUBLE DIAMOND STYLII: same dia ST/LP tip each
side: no 78) All types £1-80 (6p). SAPPHIRE DOUBLE ST/LP, TIPPED $85p (6p).
PICK-UP WIRE: super thin twin flex screened, sheathed, 8p per yard (up to 6 yds., 8p.
Over, charges pald. MICROPHONES: CRYSTAL: LAPEL 1}*, clip/hand, lead 3-5mm
jack plug 35p (Rp). CM20 Cream Plastic hand 52§p (8p): CM70 “PLANET’ Metal, tapered
with neck cord, adaptor for stand £1-50 (10p): " MIC 91" hand/desk 81p (Rp): **MIC 45"
Curved metal hand grip £1-00 (10p) ALL with leads. DYNAMIC: 209 Cardioid Ball.
50K /600 Q built in voluire control, onfoff switch, apecial 20t lead, the beat value any-
where at £6-00 (30p); UDI1390, uni-dir mesn ball 50K/60¢ Q jack plug, cabie, adaptor,
£4-80 (20p); DM160, omni-dir, Ball mesh. 50K. cahle adaptor, jack plug, £3-90 (30p each).
SPEAKERS: Very popular 127 ROUND, fitted tweeter. 3, 8 or 15 ohms (state which)
21-87} (30p) or pair for stereo £4-25, charges paid. SMALL 2}~, 3Q. 8Q or 64 Q (state
which) 40p (8p). More speakers in List. HEADPHONES: High resistance 2000 Q adjust-
able £1-00 (10p). EARPIECES: with lead and min. 2:3mm or 8-3mm (state which) jack
plug. MAGNETIC 10p. CRYSTAL (3-3nmm plug only) 25p (up to 6 for 8p any aize).
SOLDERING IRON: 8lirn, modern. British high speed, 81”, all parts replaceable, highest
quality, fully guaranteed £1-17} (10p) TRANSFORMERS: Bub-inin 11 x 11 x I12mm.
OUTPUT (3 for OC72, ete.) 14p or DRIVER 15p (Up to 12 for 6p). CONNECTING WIRE:
Packs of 5 coils, each coil 5yds. Arstd. cols. BOLID CORE 14p (6p.) FLEXIBLE CORE
18p (8p). SUPER THIN flexible for transistor wiring, etc. 18p (6p) RETRACTABLE
FLEXIBLE LEADS (CURLIES): With phono plug, each end, 6t 24p, 12t 40p. With
phono plug/phono socket other end 6it. 28p, 12ft 48p 6p lead any type). VIBRATORS:
12v/{4 pin non-synch 121HD4, 23" ex. ping, 80p, SAME but 31" ex. ping, USA 15p. 12v/{7
pin synch. (128R7) 2§” ex. pinv, 65p \8p any type). MAINS NEONS, ly leads 10p. NEON
SCREWDRIVER (pocket tester) 17}p (6p either). MAINS BATTERY ELIMINATOR.
Input 240v-AC. Output 3, 4}, 8, 7}, 9 and 12 volt D.C. by switch aelector. Onfoff switeh,
pilot lamp, leads, plug to suit most cassette recorders, 2375 (25p). Highly suitable for all
transistor receivers,
SPECIAL NOTICE—BETWEEN FEB. 22nd AND MARCH 1l4th SOME DELAY IN
DESPATCH OR ORDERS AND REPLIES TO CORRESPONDENCE MAY OCCUR
DUE TO RECONSTRUCTION.
Our LIST (see heading) with Cartridge and 8tyli equivalents ete., contains details of
very many more Components, Accensories and Units at most reasonable prices, of great
interest to the constructor and amateur.
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1:5mV/cm/S would give 38mV from such a recorded
groove, you can see that distortion on signal peaks
would be inevitable, as this would require an over-
load rating of some 38dB.

So the overload safety margin diminishes toward
the lower end of the frequency spectrum, and this
is where mains hum, disc rumble, turntable rumble
and other problems can rear their ugly heads. Hence
the need, when we design our ‘front-end’ amplifiers
to ensure that we get good gain figures before apply-
ing our feedback—and, what is more, a stable ampli-
fier without (or with minimum) feedback, for it is
precisely at this dangerously low end of the spectrum
that the feedback will be least. '

This is not the place to go on about cartridges,
but I hope I have helped clear up a few of those
queries about the need for good basic pre-amplifier
design as well as the application of very precise feed-
back. And perhaps dropped a few hints about choice
of pickup: if you have an amplifier with a sensitive
magnetic pickup pre-amplifier and shove a high out-
put cartridge into it, you can expect a bit of bass
overload. As this occurs before any control you can
apply, there is no real cure except correct matching.

In practice

One could quote extensively from commercial
circuits to prove a point, but to combine our previous
talk about virtual earth circuits and to use a design
which has been proven by constructors, let me cite
the modular pre-amplifier by John L. Linsley Hood,
which appeared first in Wireless World in July 1969,
and which, although parts have been modified since,
happens to suit our purpose. Mr. Hood has kindly
consented to allow us to quote him.

Fig. 69 shows his basic concept of a stage used
to obtain the RIAA replay characteristic. Looking
at it carefully, we see that it is again a virtual earth
design, with point X the null point, provided the
gain of the amplifier is high enough. The input im-
pedance of the circuit will be approximately equal
to that of the input network R1/Cl. The load resis-
tance of a magnetic cartridge is around 47k} at
1kHz, and provided C2 is large enough and R2 equal

Fig. 69: Frequency selective feedback lo achieve the RIAA replay
characteristic, applied around a virtual earth amplifier.

to R1, C3 relatively small in relation to R2 (at 1kHz),
stage gain can be given approximately by R4+ R5/R5.

The designer aimed at a gain of 10, this being
deemed sufficient to deal with outputs between 4
and 10mV. The frequency response is determined
by the two networks ‘A’ and ‘B’, shown in dotted
‘boxes’ in Fig. 69. In this idealised state, the circuit
is not entirely practical, of course. Fig. 70 shows the
actual circuit, drawn so that these frequency correc-
tive components are at the front.

1k
—9AA\- 24V
"—] $ 250uF
S C6 >RS 25v

ca c3
1800pF  5,600pF 347" ? O

o

Fig. 70: The redrawn circult of Fig. 69, part of the J. L. Linsiey Hood
modular pre-amplifier.

But we must also consider the effect of C4 and (5,
which, in conjuiiction with C1 and R4, give a steep-
cut rumble filter (18dB/octave) with an attenuation
of more than 40dB at 8Hz and a turnover point of
25Hz. The results can be seen in the RIAA replay
curve, measured from the pre-amp, in Fig. 71.

Two things remain to be mentioned. C6 is put
across the collector load of the first transistor to
sharpen up the transient response: the dotted curve

28 l
24 ’:\S/Mod B8
20

o
B 7AN \

/ Mgd A
12 \K_ﬁdB/Octave
8 Measured
crve Turnover f
a4 4 |
o g8 \ & \ /-2121~5 Hz
v i
Turnover f N
-4 = 500-5Hz2 \

6dB/Octave

A
| N

100 500 1k Sk 10k 20k

g

Fig. 71: Theoretical RIAA replay response curve with measured
deviations. Bass roll-off Is deliberately obtained by component changes.
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at the bass end of this curve is in two parts. The
lower is for the circuit shown; the higher, for a
modified circuit. The last because the author (Mr.
J. L. Linsley Hood), suspects that sufficient recording
bass lift is not always given to accord with RIAA
standards, and he consequently changed some values
of his feedback components to get a flatter response
down to 25Hz with a steeper roll-off as a protection
against rumble.

These changes were as follows: R5—4700, R6—
1-5kQ), C1—0-47uF, C3—6,800pF and C6—6,800pF.

These modifications reduce the gain, and he has
thus added a sub-circuit that we can now include in
our armoury—the floating emitter, collector-follower.
We show his addition in Fig. 72.

VCC

From Tr3

2N4058
collector

Out

Fig. 72: A floating emitter collector-follower stage added to compen-
sate for loss of gain.

Coping with the outputs of both magnetic and
ceramic pick-up cartridges may seem a bit ambitious
and, as done commercially, is not always very effec-
tive. But one can do it by switching those networks,
‘A’ and ‘B’ of our Fig. 69.

A ceramic cartridge normally likes to ‘see’ an
impedance of a megohm or more at the amplifier
input and as it is a capacitative device will suffer
from low-frequency loss if this input is reduced.
Hence the poor performance of many cheap record
players, which have to suffer the design constric-
tions of transistor amplifiers with high input im-
pedance, while retaining the best possible gain and
noise performance. By using the virtual earth con-
figuration, one gets over this problem neatly and
the three suggested sub-circuit alterations by Mr.
Hood are shown in Fig. 73. Here we have (a) a net-
work that will retain the curve sensibly level down
to about 30Hz, with the bass roll-off now made better
by halving the values of C4 and C5 as well. And (b),
a change to network ‘B’, while ‘A’ is as in the first
modification. This is a suggestion by the author to
obtain a 6dB/octave rise, followed by a level res-
ponse, making a ‘platform’ over the portion of the
replay curve of Fig. 68 that is fairly level from
around 1kHz to around 2kHz.

To get even more treble response, without nasty
peaks, i.e., to give this same ‘platform’ effect to a
12dB level after about 4kHz, (c) is suggested. The
reason for these changes is to equalise for the 12dB
drop in voltage anticipated when an RIAA recording
(having velocity characteristics) is replayed with a
displacement-sensitive device, such as a piezo-electric
cartridge. As you can see, the modification entails
shunting part of the input resistor with a small
capacitor.

942

(a)

(b)

(c)

680pF 68pF

Fig. 73: Circuit changes to permit a ceramic cartridge to be fed into

the same amplifier with (a) level response above 35Hz (b) a 6dB lift

from 1 to' 2kHz and (c) a 120B [ift at 6dB/octave, followed in each case
a level response.

This, finally, brings me to the point that Mike
asked me to make after last month’s contribution
had made its way irrevocably to the printers, viz.,
a capacitor shunted across the feedback resistor will
give treble reduction while if it is across the input
series resistor it gives treble lift, as in this previous
example. .

Just thought you’d like to know...!

TO BE CONTINUED

Back Numbers

We regret to inform readers that owing to
the closure by the Company of the department
concerned it will no longer be possible to
supply back numbers of Practical Wireless or
Television.

To ensure obtaining regular copies of these
magazines readers are strongly urged to place
a regular order with their local newsagent, or
to take out an annual postal subscription.

Reference to past issues of the magazines
may sometimes be obtained at certain public
libraries who may hold bound volumes. A few
libraries are said to offer a photostat service.
Alternatively, we are always willing to insert
a free request for specific back numbers in our
“CQ” column which appears in most issues.
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BSR LATEST
STEREO AND MONO

Plays 127, 10" or 7° records,
Anto or Manual. A high
quslity unit backed by BSR
reliability with 12 montbhs’
guarantee. AC 200/250v.
8ize 133 x 11iin.

Above motor board :Hm
below motor board 2l

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
turnover mono cartridge

SUPERSLIM

£8 75 Post 2bp.
£7.75 Pon_z.'w

Post 25p

WOOFER AND
E.M.I. WOOFERAND £5.75
Available separately Post 25p.
Wooler £4-25 Tweeter £1-00
Comprising a fine example of a Woofer
301 X 8}in, with a massive Ceramic
Magnet, 440z, Gauss 13,000 lines.
Aluminium Cone centre fo improve
middle and top response. Also the E.M.I.
Twester 3}in, square bas a special ligh(-
welght paper cone and magnet flux
10,000 lines. Crossover condenser and
full instructions supplied.

Impedance Standard . 8 ohms
Maximom Power 12 walts
Usetul Response . 18,000 cps
Base Resonance™ ............ 45 cps

SUITABLE ENCLOSURE 20 x 13 x 9in, £9 POST 259
MODERN DESIGN TEAK WOOD FINISH

SPECIAL OFFER

SMITH,S CLOCKWORK 15 AMP

TIME SWITCH

Bingle pole two-way.

Makers last list price £4-50.

Brand new and fully guaranteed.

Burface mounting with fixing screws.

Will replace existing wall switch to give light for return

home, garage, automatic anti burglar lights, etc, Variable

knob. Tnrn on or off at full or iotermediate settings.
Two types available 0 to 60 minutes or 0 to 6 hours.

OUR PRICE £1-50. P & P 15p or £3 pair Post Free.

(Please state type when ordering).

WEYRAD PSO—TRANSISTOR COILS
m\zw Ferrm Aerial.. 72p Spare Cores 3p
Ose. J1AC........ 33p Driver Trans. LFDT4 . 58p
LF. P60/2CC 470 ke/s. 86p Printed Circuit, PCA1 . 568p
$rd LF, P50/3CC 36p J.B. Tuning Gang 65
Pﬁlll or P51/2 . Weyrad Booklet .

50/3V OPTI

Hullud Ferrite Rod 8 x im 20p, 8 x jin. 20p.
VOLUME CONTROLS | 80onm Coax 4». vd.

Long spindles. Midget Size | BRITISH AERIALITE

§ K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/§ 16p. D.,P. 25p. | 40 yd. £1-40; 80 yd. £2.
STEREO L/8 55p. D.P. 75p. ‘ FRINGELOW LOSS | ()p yd.
Edge 5K. 8.P. Tranaistor 25p | Tdeal 625 and colour. P

8in & 10in ELAC
HiI-FI SPEAKERS

Dusl cone plasticised roll
surroond.  Large  ceramic
magnet, 50-18,000 cps.
Bass resonance 53 cps.
8 ohm coil.
Bin. 10 watt,
10in, 12 wait
music power.

E.M.l. 13} X 8in.
SPEAKER SALE!

With twin tweeters £ 3 . 9 5

204 crossover, 10 watt.
State 8 or 8 or 15 ohm.

{As {liustrated) _ Post 25p
With flared tweeter cone and ceramic

magnet. I watts. £2.25

Bass res. 45-60 cps.

Flux 10,000 ganss.

$tate 3 or 8 or 15 ohm. Post 2bp

TEAK CABINET £5 2
26p. 16 -

BRITISH MADE STEREO

MULTIPLEX DECODER

Brand New. 7 transistors plus integrated

olreunlt, Fibre glass printed circuit board.

8ise 2} x 83 x 1in. Pre-aligned. Com-

.plete with stereo beacon indicator. 12V

d.2. operation, 400mV output for 100uV

input, Full instructions for any FM Tuner.

:(:.I:l: ut:ﬁhnlul experisnce £6.50

BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in, sides. 8 X 4in.
&bp; 9 x 7in. 80p: 11 X 7in. 70p; 18 x 9in. 90p; 14 x 1llin,
96p; 18 x ldin. 98p; 11 x 8in. 50p; 16 x 10in. £1

ALUMIKIUM PANELS 1 §. 6 x 4in, 8p; 8 x 6in. 15p;
14 x 8in. 18p; 10 x 7in, 18 .20p; 12 x 8in. 28p;
16 x 8in.28p; 14 x 9in. 34p; 12 x 12in. 40p; 16 x 10in 50p.

HI-F1 STOCKISTS

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

WHARFEDALE SUPER
10” HI-FI SPEAKER

ALL MODELS “‘BAKER SPEAKERS” IN §TOCK
Hi Fi Enclosure Manual containing 20 plans, des
crossover data and cubic tables, 42p. Post

156 watt 4 to 8 ohms. R
20 cfs to 12 Kc/s, Bass resonance
42 cps. Massive Ceramic Magnet.
Deep fabric cone surround. Cast
alloy frame. Weight 5 Ibs.

Value £l 0 50

PRICE £5 50

THE FAMOUS WHARFEDALE SOUND!

R.C.S. STABILISED POWER PACK KiTS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Fectifiers and Double Wound Mains Transiormer
input 200/240v. AC. Output voltages available 6 or 8 or
12 or 15 or 18 or 20v. DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. £2 POST
Details §.A.E. Size 3} x 1} x 1{in. FREE

GENERAL PURPOSE TRANSISTOR

PRE - AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar. Can be used with
Battery 8-12v or H.T. line 200-300v D.C. operation.
Size 11 = 11* x 1. Response 25 c.p.s. to 25 Ke/s. 28db gain,
For use with valve or transistor equipment. 90 Post
Full instructions supplied. Details §.A.E. P 1o

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/360V 14p | 250/25 14p | 50+50/350V .. 35p
4/350V .. ldp 500/25V .. 20p | 60+100/350V.. b58p
8/450V .. 14p | 1000/25V.. 35p | 82+32/250V .. 18p
16/450V  1bp | 1000/50V . 47p | 32+32/460V .. 33p
32/450V  20p | 8+8/450V  18p | 350+ 50/325V  50p
25/25V 10p | 8+16/450V  20p | 82432+ 32/350V 43p
50/50V. 10p | 18 +16/450V 25p | 100+ 50+50/350V48p
100/25V  10p | 82-+32/350V 26p

%OW VOLTAGE ELECTROLYTICS

F. 0 .30
1000wmF. 12V. 17p; 25V. 35p; 50V. 47p; 100V. T0p
2000n,F. 6V. 2bp ; 26V. 42p 57

2500mF. 50V. 62p : 50V.  65p.
5000mF. 6V. 25p; 12V, 42p; 25V. 75p; 35V. 86p; 50V, 95p.

CERAMIC 1pF to 0-01 mF, 4p. Silver Mica 2 to 5000pF, 4p
PAPER 350V-0-1 4p, 05 13p; lmF 15p; 2mF 150V 15p,
500V-0-001 to 0-05 4p; 01 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1°, 2-2-500pF 8p; 500-2-200
pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, mid 30p; each.
TWIN GANG. ““0-0" 208pF + 176pF, 65p; Slow motion drive
385 + 385 with 25 + 25pF, 50p; 500pF standard, 45p;
single gang 500pF, 75p; small 3-gang 500pF, £1-60.

SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p: 50pF 55p.
NEON PANEL INDICATORS 250V AC/DC Amber 20p.,
RESISTORS, ! w., + w.,1 w.,1p; 2 w, 5p 10 obms to 10 meg.
HIGH STABILITY bow. 2% 10 ohms to 1 meg., 10p.

Ditto 5°, Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watf, 156 wait
10 ohms to 100K. 10p each; 2} watt, 1 obm to 8-2 ohms10p
TAPE OSCILLATOR COIL. Valve Ty pe 35p.

GARRARD DECCA DISCO DECK ..
£|8 5 Polt

Single Play Stereo Mouno
Deram transcription
head and arm. Four
speeds. 104in. turn-
table.  Anti-rumble
filter. Bias compen-
sation. Laboratory

motor.

METAL PLINTH & PLASTIC COVER

Cut out for most Garrard or £4 50

B.S.R. Most will play with
coverin position, 123 x 144 X 74in
Covered in black leatherette.

Post 35p
ALSO AVAILABLE N SOLID NATURAL MAHOGANY
0 SHED FINISH-AT SAME PRICE

MAINS S TRANSFORMERS 2‘3

250-0-250 80 mA. 63 v. 4 amp.
2560-0-260 80 mA. 6-3v.35a. 88v la.or5v.2a, £2:50
$50-0-350 80 mA. 83v.352.863v.1a.or5v.2a. £3-00
300-0-300 v.120 mA,,8:3v.46.C.T.; 8.3v.2a... £3:25
MINIATURE 200 v.20mA.. 6-3v.1la. 24 x2} x2in. 75p
MIDGET 220 v. 45 mA., 6-3 v. 2 &. 21 x 2§ x2in. 90p
HEATER TRANS. 6-3v. 3 a. 60
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2amg. 3, 4, 5, 6, S.ﬂ 10, 12, 15, 18, 24 and 80 v. £2-25
82 2480864048601225
20, 24, 3v, 36, 40, 48, 80, £3-25
5 amp. & 8, 10, 12, 18, 20, 24, SO 36, 40, 48,60.2875
8 amp. 5, 8 and 13v £1-00; Ditto 5 amp. £1- -20.

3amp. 3.5, 8, 10, 13 and 5-0-5v. £1-30; Ditto 5 amp. £1-50
AUTO TRANSFORMERS 116v. to 280v or 230v, to 115v.
1b0w. £2-25; 500w. £6-25; 750w. $10; 1000w. £14.
CHARGER TRANSFORMERS Input 200/25

{or 6 or 12v.. 1} amp., £1-50; 2 amp £1.80; 4 nmp £2-50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:

8 or 12v. outputs, 1} amp. 40p; 2 amp. 55p: 4 amp. 85p
BATTERY CHARGERS 1}A £2; 3A £3; 4A £4.

LUCAS 2D8500 Full wave Bridge 70V 5 amp 95p.

FACTORY ACT! MAINS ISOLATING TRANSFORMER
Primary 0- 110 240v. Secondny 0—24 3 amps. 720
waits Var Fully
encloud in stesl case with ﬂxmg leet Famous make.

Value £18. I 0 Carriage
OUR SPECIAL PRIC2 50p.

amp., &, 8, 10,1
2 amp. €, 8, 10, 12. 1

BAKER 12in. MAJOR £9

30-14,500 c.p.s., 12in,
double cone, woofer and .
tweeter cone together
with a BAKER ceramic
magnet assembly having
8 flux density o! 14,000
gauss and a tutal filux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Post Free

Module kit, 30-17,000 c.p.s.
with tweeter,  crossover,

bafile and £| I .50

instructions,
BAKER “BlG—SOUND” SPEAKERS

;gGroup 25" ‘Group35' ’ *Group 50°'
inch 12 inch 15 inch
25 watt £8 35 :‘:n 50 watt £20

3orBurl5ohm ~ 3or 8or Hohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS.
For 12in. or 10in, dia, speaker 20 x 13 ¥ 9in. £8. Post 26p
For 13 x 8in, or 8in. speaker 16 x 10 x 9in, £5. Post 25p
For 10 x 6in. or 0in, speaker 16 x 8 x 8in. £4. Post 25p

Can be used as 800 watt Auto Translormer 240-110V.
MINIMUM POST AND PACKING [5p

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p,m., Saturdays 9-5 p.m.)

LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft.
GOODMANS 6}in. HI-Fi wooFER £4 )

8 obhm, 10 watt, Large ceramic magnet.
8pecial Cambric cone surround. Frequency
response 30~-12,000 cps. Ideal P.A_ Columns,
Hi-Fi Enclosures Systems, etc.

8in. STANDARD CONE 12W. £4:50

. ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total responss
from 1,000 cps to 18,000 cps. Size 3k x
34 x 2m deep. Rating 10 watts. 3 ohm
or 15 ohm models, [I d

= Post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £1-85°
De Luxe Horn Tweeters 2-18 Kc/s. 15W, 15 ohm £3-
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p -
LOUDSPEAKERS P.M, 3 OHMS. 7 x 4in. £1-25;8fin. £1-50 *
8 x 5in. £1-60;8 x 2}in. £1-50 8in. £1-75: 10 x 6in. £1-80.
SPECIAL OFFER' 80 ohm 26‘m4. 2%in.; 35 ohm, 2in.; I::l;ll

15 ohm, 3}in. d L]

3 ohm. 2} in.; 23in.; 3}in.; bin dia (6 x 4m 8 obm £1-50)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in. diameter 4 watt; 10in. 5 watt; 12in. 6 walt
8 or 8 or 15 obhm 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 inputs speech and
music. Mixing facilities.

Response 10-30,000 cps. Matches

&1l loudspeakers. A.C. 200/250V. Post
Separate Treble and Bass controls. Free
Guaranteed. Details 8.A.E.

BARGAIN AM TUNER. Medium Wave. £4.95

Transistor Superhet. Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner £3 95
with separate controls into single output. 8 volt. °
STEREQ VERSION OF ABOVE £5 85.
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 8 volt
Printed Circuit. Calibrated slide dial tuning. £ |4 85
Walnut Cabinet. Size 7 x § x 4inch °
BARGAIN FM TUNER as above less cabinet £9'85
£4.50

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built, with volume control. 8v.
COAXIAL PLUG 6p. PANEL SOCKETS 6p. LINE 18p
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN RIBBON FEEDER 300 ohml 5p yard;
JACK SOCKET Std. open-circuit 14p, closed circuit 23p.
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. DIN
80C KE’I‘S Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETS Lead
8-pin_18p; 5-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS §p; CERAMIC 8p; CANS 5p.

E.M.l. TAPE MOTORS Pon 15p.
120v. or 240v. AC. r.p.m. 4 pole
135mA. Spindle 0187x075m £1.25
Size 3} x 2} x 8lin, (illuatrated).
E.M.l. GRAM MOTORS

120v. or 240v. A.C. 2400 rpm 2-pole
70mA. Spindle } 75
Size 23 x 24 x 23in. Pon lbp P

CALLERS WELCOME

Illustrated Colour Brochure, Radio Books & Component Lists 10p, (Export: Remit cash and extra postage.) Buses 50, 68, 159 Rail Sefhurst. Tel. 01-684-1665
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AM PLIFIERS FOR GUITAR PICK-UPS
GRAM PICK-UPS RADIO or TAPE

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 the top and two sides. Finished in Black to suitably contrast
with anodised metal control panel. Size approx. 14” x 4§* x 94”.

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 “ift’ and ‘cut’.

Compact size, robust construction. Ideal for clubs, hotels,
restaurants, schools etc.
Inputs for almost any type of microphone

Rec. Retail

Price £69 75
GENERAL PURPOSE GROUP/DISGO 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- Rec. Retail Price
phone monitoring with changeover switch

from input (1) to input (2). £69-75

Wholesale and Retail enquiries to the Manufacturers Send S.A.E. for leaflet/s All Linear Amplifiers Guaranteed for 12 Months

LINEAR PRODUCTS LTD., Electron Works. Armiey, Leeds. LS12 3SA Tel.630126

SAVE TIME

AND MONEY
15:1511(-:5 £B 25 l ?ﬂéﬁ £4-84

As_supplied by us to SCHOOLS, TECHNICAL
COLLEGES, SHOPS, OFFICES AND INDUSTRY.
Bﬂver grey stove enunelled steel cabinet with
styrene 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 swift selection of com-
ponents at & glance and eliminates duplication
of stock, A really first class time saving unit.
8ize of cabinets 213" x 11}’ x 64*. Bize of
drawers 64 x 23* x 1{°. Other sizes available.
Culeu welcome Mon.-Sat. 9 a.m.-1 p.m, 2 p.m.—
p.m. NEW as illustrated OUR PRICE OlL!
M SI plus 35p carriage on orders less than £10.
Money back guarantee. SEND FOR FREE
COLOUR BROCHURE.

TRADE AIDS

(DEPT. PW7), 111 CHILTERN DRIVE,

BERRYLANDS, SURBITON, SURREY
01-399 4383
100 yds. Berrylonds Railway Station.

EX COMPUTER PRINTED CIRCUIT
PANELS

2 x 4 in. packed with semi-conductors and
top quality resistors, capacitors, diodes etc.
Our price |0 boards 50p (8p). With a
guaranteed min. of 35 transistors—data
included.

SPECIAL BARGAIN PACK
25 boards for £1 (25p).

ELECTROLYTICS

10,000u 75v, 33,000u 40v, 44 x 24 in. dia.,
2,500 25v, 20 ,000u 30v, 8,000 55v, 44 x 3
in. dia. 50p (12p). l5000u I5v, 4} x 2 in.
dia. 20p (10p). 2,000u 25v wire ended,
3 x | in. dia. I15p (5p) or 12 for £1 (15p).

250 MIXED CAPACITORS  60p (8p)
250 MIXED RESISTORS 60p (8p)
20A STUD RECTIFIERS, 100 p.i.v.
4 for £1 (7p)
3A STUD RECTIFIERS, IOO p.i.v.
4 for 50p (5p)
ASSORTED RELAYS 8 for £1 (25p)
SUB MIN. CO-AX, PLUGS & SKTS.
4 pairs 50p (5p)
MINIATURE GLASS NEONS
12 for 50p (Sp)
REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED
8 for 50p (8p)
PAPSTEXTRACTOR/BLOWERFANS
100 cfm 44 x 44 x 2 £3-50 (28p)
QUARTZ HALOGEN BULBS
f2v 55w 50p (5p)

Postage and package for each item shown
in brackets.

KEYTRONICS

(Mail Order only)

44 EARLS COURT ROAD
LONDON Ws.

01-478 8499

UHF.T.V. AERIALS

SUITABLE FOR COLOUR AND MONO -
= CHROME
RECEPTION
All U.H.F. aeri-
als now fitted
with tilting brac-
ket and 4 ecle-

I ment reflector.

o LOFT MOUNTING ARRAYS
7 element 2-25. 11 element 2-75.
14 element 3-25. 18 element 3-75.

WALL MOUNTING c/w
WALL ARM & BRACKET
7 element 3:25, 11 element 3-75. 14 element
4-25. 18 element 4-75. CHIMNEY MOUNT-
ING ARRAYS c/w MAST & LASHING
KIT. 7 element 4-00. 11 element 4-50.
14 element 4-75. 18 clement 5-25. MAST
MOUNTING arrays only. 7 element 2-2§.
11 clement 2-75. 14 element 3-25. 18 ele-
ment 3-75. Complete assembly instructions
with every aerial. LOW LOSS coaxial cable
9np yd. KING TELEBOOSTERS from 3-75.
LABGEAR all band V.H.F.—UH.F.—F.M.
radio mains opcrated pre-amps 7-50. State
clearly channel number required on all
orders. P.p. on all aerials 50np. Accs. 15np

C.W.0. Min. C.0.D. charge 25np.

BBC_ITV—FM AERIALS

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,
loft 1+5 2-75, 1+7 3-50, WALL & CHIM-
NEY UNITS ALSO AVAILABLE. Pre-amps
from 3-75. COMBINED U.H.F.—V.H.F.
aerials 1+5+9 4-00, 1+5+14 4 50.
1+7+14 5:-00. F.M. RADIO loft §/D 1-00
3 element 3-25. 4 clement 3-50, Standard
coaxial ptugs 9ap. Coaxial cable Smp yd.
Qutlet box 30mp. P.p. all aerials 50mp.
Accs. 30mp. C.W.0. Min, C.0.D. charge
25np. Send S5np 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 4884

944
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THIS IS THE FIRST PAGE
OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

ACl107 0-20 ADI162 0-833 BCl48 0-10 BD137 0-45 BFI88 0-40 O0Ci9 0-35 2G371 0-16 2N2218 0-20 2N3054 0-46 ©2N4059 0-10
AC113 0-20 ADI16] & BC149 0-12 BDI38 0-30 BFi%4 0-12 0cC20 0-83 2G371B 0-12 2N2220 0-22 2N3056 0-50 9N4060 0-12
AC115 023 AD162 (MP) BC150 0-18 BDI139 0:55 BF195 012 0cC22 0-38 2G373 0-17  2N2221 0-20 2N3391 0-14 2N4061 0-12
ACI17K 0-20 0-55 BC1561 0-20 BDI140 0-60 BF196 0-14 0C23 0-42  2G374 0:17 2N2222 0-20 2N3391A 0-18 2N4062 0-12
AC122 0-12 ADTI40 0-50 BCl52 0-17 BDIs5 0-80 BFi97 0-14 0C24 0-58 2G377 0-30 2N2368 0-17 2N3392 0-14 2N4284 0-17
AC125 0-17 AFi1l4 0-24 BC153 0-28 BD175 0:80 BF200 0-45 0C25 0:38 2G378 0-18 2N2369 0-14 2N3393 0-14 2N4285 0-17
AC126 0:17 AFI115 0-24 BC154 0-30 BD176 0:60 BF222 0-85 OC26 0-25 2G381 0-16 2N2369A 0-14 2N3394 0-14 2N4286 017
ACL27 0-17 AF116 0-24 BC157 0-18 BD177 0-85 BF257 0-45 0C28 0:50 2G382 0-16 2N2411 0-24 92N3385 0:17 ©2N4287 0-17
ACl128 0:1? AF117 0-24 BC158 0-12 BD178 0-85 BF258 0-60 0C29 0-50 2G401 0-30 2N2412 0-24 ©2N3402 0-21 2N4288 0-17
AC132 0-14 AF118 0-35 BC158 0-12 BDI179 0-70 BF258 0-85 0C35 0-42  2G414 0:30 2N2646 0-47 2N3403 0-21 2N4289 0-17
AC134 014 AFI124 0-30 RBCi60 0-45 BDI80 0-70 BF262 085 0OC36 0-50 2G417 0-25 2N2711 0-21 2N3404 0-28 2N4290 0-17
AC137 014 AF125 0-25 RC181 0:50 BDI8S 065 BF263 0-55 0C41 0-20 2N388 0-35 2N2712 0-21 2N3405 0-42 2N4291 0-17
AC14) 0-14 AF128 0-28 BC147 0-12 BDI86 0:85 BF270 0-35 0Cs2 0-24 2N388A 0-55 2N2714 0-21 2N3dl4 0-15 2N4202 0-17
ACI41K 0-17 AF127 0-28 BC168 0-12 BDI87 0-70 BF271 0-30 O0C44 0-15 2N404 0-20 2N2904 0-17 2N3415 0-15 2N4293 0-17
AC142 014 AFI139 0-30 BCI169 0-12 BDiI88 0-70 BF272 0-80 OC45 0-12 2N404A 0-28 2N2904A 0-21 2N3416 0-28 2N5172 0-12
ACl" ‘K 0-17 AF178 050 BCl170 0-12 BDI8Y 0-75 BF273 0-35 OC70 0-10 2N§24 0-42 2N2905 0-21 92N3417 0-28 2N5457 0-32
ACL: 0-15 AF179 0-50 BC171 0-14 BD190 0-75 BF274 0-35 OC71 0-10 2N527 0-49 2N2905A 0-21 2N3525 0-75 9oN5458 0-32
AC154 0-20 AFI180 0-50 BC172 0-14 BD185 085 BFWI0 0-60 OC72 0-14 2N598 0-42 2N2906 0-15 2N3646 0-08 2N5459 0-40
AC(55 0-20 AFI181 0-45 BC173 0-14 BD198 0-85 BFX29 0-27 OCW4 0-14 2N599 0-45 2N2906A 0-18 2N3702 0-10 28301 0-50
AC156 0-20 AF186 0-45 BCl174 0-14 BD197 0-90 BFX84 0-22 OC75 0-15 2N696 0-12  2N2907 0-20 2N3703 0-10 283024 0-42
AC157 0-24 AF239 0-37 BC175 0-22 BDI198 090 BFX85 0-30 OC76 0-15 2N697 0-13 2N2007A 0-22 2N3704 0-11 28302 0-42
AC165 0:20 AL102 085 pC177 0-19 BDI99 0-95 RBFX86 0-22 0C77 0-25 2N698 0-24 2N292, O0-14 ©2N3705 0-10 28303 0-55
AC166 0-20 AL103 ¢-65 BC178 0-19 BD200 0-8§ BFX87 0-24 0C81 0-156 2N699 0-35 2N2924 0-14 2N3706 0-09 28304 0-720
AC167 0-20 ASY26 0-25 BC179 0-19 BD205 0-80 BFX88 0-22 OCBID 0-15 2N706 0-08 2N2925 0-14 2N3707 0-11 28305 0-84
AC168 0-24 ASY27 0-30 BCisn 0:-24 BD206 0:80 BFY30 0:20 O0C82 0:15 2N706A 0-09 2N2926 (G) 2N3708 0-07 28306 8-84
AC169 0-14 ASY28 0-25 BCi181 0-24 BD207 0-85 BFY61 0-20 OC82D 0-15 2N708 0-12 0-12 92N3709 0-09 28307 0-84
AC178 0-20 ASY29 0-25 BC182 0-10 BD208 0-85 BFY’2 0-20 OC83 0-20 2N711 0-30 2N2926 (Y) 2N3710 0-09 28321 0-568
AC177 0-24 ASY50 0-25 BC1S2L 0-10 BDY20 1-00 BFY53 0-17 0OCS84 0-20 2N717 0-35 -11  2N3711  0-09 28322 0-42
AC178 0-28 ABY51 0-25 BCI183 0-10 BFI15 0-24 BPX25 085 0CI139 0-20 2N718 0-24 2N2926 (0) 2N3819 0-28 283224 0-42
AC179 0-28 ABY52 0-25 BCI183L 0-10 BFI117 0-45 BRX19 015 0C140 0-20 2N718A 0-50 0-10 2N3820 0-50 28323 0-58
AC180 0-17 ASY54 0-25 BC184 0:12 BFi18 0-70 B8X20 015 OCIl69 025 2N726 0:28 2N2926 (R) 2N3821 0-35 28324 0-70
AC180K 0-20 ASY55 O- BCIS4L 012 BF119 070 BS8Y25 0-15 0C170 0-25 2N727 0-28 0-10 ©2N3823 0-28 28325 0-70
AC181 017 ABY568 0-25 BCi86 0-28  BF121 0-45 B8Y26 0-15 O0OCI71 0-25 2N743 0-20 2N2926 (B) 2N3903 0-28 28326 070
ACI81K 0-20 A8Y57 025 BC187 0-28 BF123 0-50 BSY27 0-15 0C200 0-25 2NT744 0-20 010 2N3904 0-30 28327 0-70
AC187 0-22 ASY58 0-25 BC207 0-11 BF125 0-45 BSY28 0-15 0C201 0-28 2NO14 0-14 2N3010 0-70 2N3905 0-28 28701 0-42
AC187K 0-20 A8Z21 0-40 BC208 0-11 BF127 0-50 B8Y29 0-15 0C202 0-28 2N918 0-30 2N3011 0-14 2N3906 0-27 40361 0-40
AC188 0-22 BCI107 0-08 BC209 0-12 BFi152 0-55 B8Y38 018 0C203 0-25 2N929 0-21 2N3053 0-17 2N4058 0-12 40362 0-45
ACIS88K 0-20 BCl08 0:08 BC212L 0-11 BFI53 045 B8Y39 0-18 OC204 0-25 2N930 0-21
ACY17 0-25 BC109 010 BC2I13L 0-11 gFlb-l 0-;5 gg;&o 0'%8 30205 0-36 2;1131 0-2g
ACYI8 0:20 BCI13 0-10 BC214L 0-14 F155  0-70 Y41  0-28 C309  0-40 2N1132 0-2
ACY1S 0-20 BCll4 015 BC22s 0-25 BF156 0-48 BSY05 012 P346A 0-20 2N1302 0-14 DIODES AND RECTIFIERS
ACY20 0-:20 BCIIs 015 BC228 0-35 BF157 0-55 BBY95A 0-12 P397 0-42 2N1303 0-14 AAl18 008 BYI33 0-21 OAl0 0-85
ACY21 0-20 BCII6 015 BCY30 0-24 BFI58 0-55 Bulos 2:00 OCP71 0-43 2N1304 0-17 AAlI20 0-08 BY184 0-50 OA47 0-07
ACY22 0-16 BCl17 0-15 BCY31 0-26 BF159 060 CI111E 0-50 ORP12 0-43 2N1305 0:17 AAI29 0-08 BYX39/30 OA70 0-0?7
ACY27 018 BCl18 0-10 BCY32 0-30 BF160 040 C400 0-30 ORP60 0-40 2N1306 0:21 AAY30 0-09 0-42  OAT79 007
ACY28 019 BCl119 0-30 BCY33 0-22 BF182 0:40 C407 0-25 ORP61 0-40 ©2N1307 0-21 AAZ13 010 BYZI0 035 OA8] 0-07
ACY29 0-35 BCI120 0-80 BCY34 0-25 BF163 0-40 Ca24 0-20 8T140 0-12 ©2NI308 0-23 BAIO0O 010 BYZIl 030 OA85 0-09
ACY30 0-28 BC125 0-12 BCY70 0-14 BF164 0-40 C425 0-50 8Tl141 0-17 2N1308 0-23 BAll6 0-21 BYZI2 0-30 OA%0 0-08
ACY3T 0-28 BCI126 018 BCY71 0-18 RBF165 0-40 C426 0-35 TIS43 0-30 2N1613 020 BAI26 0-22 BYZ13 0-25 O0A91 0-08
ACY34 0-21 BCl32 0-12 BCY72, 0-14 BF167 0-22 C428 0-20 UT46 0:27 N1711 0-20 BAl4B  0-14 BYZI8 0-40 O0AYS 0-07
ACY35 0-21 BC134 0-18 BCzlo 0-20 BFI73 0-22 C441 0-30 2G301 0-08 2N1889 0-32 BAl54 012 BYZ17 0-35 O0A200 0-08
ACY36 0-28 BClis 0-12 BCzZll 0-25 BF176 0-35 C442 0-30 2G302 0-18 2NI890 0-45 BAl55 0-14 BYZ18 0-35 OA202 007
ACY40 0-17 BCl34a 0-15 BCz12 0-25 BFI77 035 €444 0-35 2G303 0-19 2N1893 0-37 BAI56 0-13 BYZ19 0-28 8D10 0-05
1CY41 0-18 BC137 0-15 BD121 0-60 BF178 0-30 C450 0-22 2G304 0-24 2N2147 0:72 BYI00 015 CG62 8D19 0-05
ACY44  0-35 BC139 0-40 BD123 0:85 BFI79 0-30 MATI00 0-19 2G306 0-40 2N2148 0-57 BYI101 0-12 (Eg) OA91 IN34 0-07
AD130 0-38 BCl40 0-30 BDI124 0-60 BF180 0:30 MATIOl 0-20 2G308 0-35 2N2160 0-80 BY105 0-17 -05  IN34A  0-07
ADl140 0-48 BCl41 0-30 BDI31 0-50 BFI181 0-30 MATI20 0-18 2G309 0-35 2N2192 0-35 BY114 012 CG651 1N914 0-08
AD142 0-48 BCH42 0-30 BDI32 060 BF182 0-40 MATI21 0-20 92G339 0-20 2N2I193 0-35 BYI26 0-14 (Eq) OA70- 1N916 0-06
AD143 0:38 BC143 0-30 BDI133 0-85 BF183 0-40 MPFI102 0-42 2G339A 0-18 2N2194 0-35 BYI27 015 OA79 0-08 IN4i4B 0-08
AD149  0-50 BCl45 0-45 BD135 0-40 BF184 0-25 MPF104 0-37 2G344 0-18 2N2217 0-22 BY128 015 OA5 0-35 18021 0-10
AD161  0-33 BCl47 0-10 BDI36 0-40 BF185 0-30 MPF105 0-37 2G345 0-18 2N2218 020 BYI30 0-18 OAS8L 0-21 18951 008
JUMBO COMPONENT PAKS THE NEW S.G.S. EA 1000 AUDIO

Qty.

250
200
50
75
5

2

1
10
3
15
8
40
20
1

4
20
10

Description
Resistors mixed values approx. couat by weight
Capacitora mixed valuea approx. count by weight
Precision Resistors ‘1%, -01%, mixed values
4th W Resistors mixed preferred valuea
Pieces assorted Ferrite Rods
Tuning Gangs, MW/LW VHF
Pack Wire 50 metres assorted colours
Reed Bwitchea
Micro 8witches ° 2,
Assorted Pots & Pre-Seta Z o o
Jack Sockets 3 x 3-5m 2 x Standard Bwitch Types
Paper Condensers preferred types mixed values
Electrolytlcs Trans. types

Pack assorted Hardware— Nuts/Bolts, Grommets etc. . .

Mains Toggle 8witches, 2 Amp D/P
Agsorted Tag 8trips & Panels

Assorted Control Knobs

Rotary Wave Change 8witches

Relays §—24V Operating . . -
Sheeta Copper Laminate approx. 10° x 7*

Please add 10p post and packing on all component packs, plus a further 10p

on pack Nos. Cl, C2, C19, C20.

BI-PAK “Component Catalogue”

PLUS-MUGH MORE-
SEND NOW FOR THE

5p to cover postage etc.

MIXEDELECTKONICCOM PONENTS
Exceptionally good value

Resistors, capacitors, pots, electrolytics

AMP MODULE *Guarantee

Price i A
and coils plus many other useful items.
0-50 Approximately 3lbs in weight. Price incl. 3 watts
0-50 P. & P. £1-50 only.
(=30 R.M.S.
050
2-50 BRAND MEW ONLY
0-50 .
%50 POST OFFICE £2-63 each
0-50 TYPE TELE- o
0-50 Modual Tested and Guaranteed. '
PHONE DIALS Qty. 1-—9 £2:83: 10—25 £2-28 Price each. Larger

%' gg quantities yuoted on request. Full hovk-up diagrame

H and complete technical data supplied free with each
0-50 ON LY 75P eaCh modual or available separately at 10p each.
050
0-50
0-50 1
] SYSTEM 12 STEREO
0-50
0-50
g::g Each Kit contains two Amplifier Mod-

NOW-TURN OVER FOR

ules, 3 watts RMS, two loudspeakers,
15 ohms, the pre-amplifier, trans-

former, power supply module,
front panel and other acces-
sories, as well as an illus-

trated stage-by-stage instruc-
tion booklet designed for the ONLY
beginner.

Further details available on

£16'95 .
MORE FANTASTIC OFFERS

945
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The largest selection

NEW LOW PRICE TESTED S.C.R.’s KING OF THE PAKS Unequalled Yalue and Quality | QUALITY TESTED SEMICONDUCTORS )
PIVIA 3A BA 54 7A 10A 16A 30A rekize; mcl;“
TO5 TOGhT066T064T048T048T04ST048 G
500-23 0-25 0:35 0-35 0-47 0-50 0-53 1- SUPER PAK NEW BI-PAK UNTESTED Q1 20 Red spot transistors PNP ........ 0-50
100 0.25 0.39 0-49 049 080 0.68 0.63 1-40 SEMICONDUCTORS Q2 16 White spot R.F. transistors PNP . 0-50
200035 0-37 0:49 0-49 0 57 0-61 0-75 160 Q3 4 OC77 type transistors ........... 0-50
400 0-43 0-47 0-56 0-56 0-67 0-75 0- 93 1-75 6 Matched transistors OC44[45[81[81D0 50
600 053 0-57 0-68 0-68 0-77 0-97 1-2 . Satisfaction GUARANTEED in Every Pak, or money hack. 4 OC 7‘5 transistors .. ... 0-50
800 0-65 070 0-80 0-80 0-90 1:20 1- 50 400 | poy No Description -:) OC 72 transistors . g'gg
4 AC 126 transistors PNP 050
SIL RE(TS. TESTED 3 ; I:g ;};aua S(\;b -Min. (-en;ral I’u(rros:;.;:;{x;amum Diodea ; 88 3} tyne :rnnslamrs 3 . 3,50
P ixea Gerinanium Transistors ype transistors ... -50
PIV 300mA T60mA 14 154 34 104 304 - ¢
50 0-04 5 0-05 007 0-14 0-21 0-60 ll 3 “75 Germanium Gold Bonded Sub-Min. like OAS, 0A47 2 ;gp/lg;/mﬂ Complementary purs 050
1000-04 0-08 0-05 0-13 0-16 0-23 0-7 U4 40 Germanium Transistors like OC81, AC128 .. .... ... 3 AF 116 Cypé R 0-50
2000-05 0-09 ©0-06 014 0-20 0-24 1-00 T8 B .
100006 013 0.07 0.20 0.27 0.37 I-25 Us 60 200 nA Sub-Min. 8ilicon Diodes .. .. ! g 3(}; 117 type transistors . 0-50
) o X = ) U 6 30 8il. Planar Trans. NPN like BEY95A. 2N706 . 0-50 | Q14 171 H.F. type transistors . . 650
6000-07 016  0-10 0:2, 034 0-45 1-86 e —o 0| Q1s 7 2N2926 8il. Epoxy  transistors
800010 0-17 0-11 0-25 0-37 0-56 2-0 U 7 16 Bil. Rectifiers TOP-HAT 750mA VLTG. RANGEup!olOOOO 50 ) poxy
1 0-37 5 2:00 — e s mixed colours ,.................. -850
lgggO-ll 0-2-‘5 0-14 0-30 0-46 0-83 250 U 8 50 8il. Planar Diodes DO-7 Glass 250mA like 0A200/202 . Q16 2 GET880 low noise Germanium
£ el 0-38 0-57 0-75 — U 9 20 Mixed Voltages, 1 Wait Zener Diories g glmslstors L .. 050
TRIACS FULL RANGE OF wCharge storage Dl(o)des DO-7 Giass 2.N0904 gie i 11:[ \DT ;23')1(‘ 1‘:1:; fog &S’E 1)(40MAT 0-50
U11 25 PNP Sil. Planar Trans. TO-5 like 2N1152, .
P ZENER DIODES 29 PP Ril. Vianar Jrans. 10-0 lke 2N 0%, eN=U92 .- 299 ) 0 120 ... ... . i o 50
VBOM2A 64 10A R gou oo ANGE | U12 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV . Qo 3 MADT 82 x MAT101 & 1 x MAT
T0-170-66 TO-88 | 'O RANGE| 2% 2 s hs 0-50
-1 TO- - . i B  Transistors 00200 & 28 104 ... 080] 121 ... ... . .
£p £p £p (23-:%%:,13 :(;OT;,W((]')r?) 7 Ei 130 PNPstI’]N 8i T';“;:nhw“ OCZ(IJ)?O: 28 104 Q20 4 OC 44 Germanium transiators A.F. 050
0 Hat 167 e 10% (SO10 Ul4 150 Mixed Bilicon and Germanium £8] Q21 4 AC127 NPN Germanium transistors 0-50
1 30 50 76 SL::{) 29593““ Al; h;II Ul5 25 NPN Bil. Planar Trans. TVO -5 like BFY51, 2N697 = Q22 20 NKT transistors A.F. R.F.coded .. 0-80
200 60 80 00 | o) FPo o and | TI6 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 21 18 05 B lodey” diodes submin.. - 0B
400 70 75  1-10 | marked. Biate voltage | U17 30 Germanium PNP AF Transistors TO-5 like A(YLH—ﬁ*-_‘ 825 T SE e e as e A 3‘23
TS podutedy TI8 8 6 Amp Bilicon Rectifiers BYZ13 Type up to 600 F1V Q26 8 0A95 Germanium diodes sub-min-
o . = U19 25 Silicon NPN Transistora like BC108 . INGY ..ot 0-50
FOR _USE  WITH e e 1 i .
TRIACS 10amp POTTED | yj20 15 1.5 Awmp Silicon Rectifiers Top Hat up to 1000 PIV EE B e kel ee (R
BR100 (D32) 87p each BRIDGhE RECT TER U21 30 A¥. Germanium Alloy Transiators 2G:300 Series & OCT1 Q29 4 Bilicog pTenaistors 2 x 2N696, 0
on heat sink. U23 30 MADT's like MHz Serles PNP Tranaistors ............ 1 x2 L1 X 2N698 .. ... -50
FREE 100P1V. 90p each 024 20 Germanium I Amp Rectifiers GJM Series up to 300 PIV_ 0- 5 Q307 silxcon switch transistors 2N706 X
One 50p Pak of! your _ ——— (8" NPN ... e g eageas 50
own choice free with W“’ Silicon Transistors 2N708, BSY27 Q31 6 Sllicon switch transistors 2N708
orders valued £4 or over. | NEW LINE 26 30 Fast Switching Silicon Diodes like INOT4 Micro-Min. .. 080 ~~ NPN .................... 50
v em—em | Plastic Encapsulated U237 12 NFN Germanlum AF Transistors TO-1 like ACI27 Q2 3 11’§P251;“°°" transistors 2 x 2N1131. 0150
BRAND NEW TEXAS| 2 Amp. BRIDGE RECTS. | (730 10 i Amo SCR'a TO-5 can, up to 600 PIV CR81/25:600_ Q33 3 Siticon NPN transistors 9-50
gi;n;w. dm“‘““;"‘s oof gy gg: each | T30 15 Plastic Silicon Planar Trans. NPN 2N2026 ... = Q34 7 silicon (NPF translstors 22 59, =
'oded and Guarantes P aig ity " r Plastic] N3707 z(code P397) ............
) 400 v RMS  46p 931 20 ‘hllcon Planar Plastic NPN Trans. Low Noise Amp 2 3707 l) Q35 3 Silicon PNP TO5. 2 x 2N9904 &
Pak No. EQVT | Size 15 mm x 6 mm. | U32 25 Zener Diodes 4001uW DO-7 case 3-18 volts mixed 1 x 2N2805 .. ..l 0-50
T1 8 2G3713 OC7L 1_133 . 15 Plutlc Case 1 Amp Silicon Rectifiers IN4000 Series Q38 7 2N3646 TO-18 plutlc 300 MHz NPX 0-50
T2 tsl D1374 OC75 UNUNIJUNCTIONN o 30 leicon  PNP Alloy Tmn, TO- 5 BCY26 23300/4 8% :7§ ;‘{,3‘(1)53 VPNt Slllion z;:g;;%grs.’ .. 0-50
T3 D1216 OC81D 8. Eqvt. 2N2646, ¥ N transistors 4 x & , 3 X
T4 8 2G381T OC81 | Eqvt. TIS43. BEN3000 2N3702 .. -50
T5 8 2G382T OC82 | 27p each, 25-99 £5p
T6 8 2G344B OC44 | 100UP 20p. Silicon Alloy Transistors 80-2 PNP omoo 00, 28322 .. ... ELECTRONIC SLIDE-RULE
T7 8 2G345B OC4 e —— r————
T5 §aase 00 CADMIUM CELLS | i sl Bwitohinglfillcon T"“"“ NPN 4"% The MK Slide Rule, designed to simplify Elec-
T9 8 2G399A 2N1302 U39 RF. Germ. PNP Transistors 2N1303/5 TO tronic calculations features the following scales: —
T10 8 2G417  AF117 ORPI12 43p U410 Dual Translators 6 lead TO-5 2N2060 . .. Conversion of Frequency anid Wavelength.
All 50p each pak ORP60, ORP61 40p each U4l RF Germanium Transistors TO-5, OC~|5 N T7" Calc\{latlunaﬁg ge“c ”}d fo of i‘x:dotcgﬁ‘:;;:
Tomeeven o poar | GENERAL PURFOSE T4z VI Germanium PNT Transistors TO-1 NKT667, AF117 050 | volume of Cylinders. Resistance of Condustors.
- o TR A.F. BC113/114 o 5 Weight of Conductors. Decibel Calculations.
TRANS. CODE D1699 | NN SILICON SWITCH | U43 25 Bl c T oA L3 Angle Functions. Natural Logs and ‘e’ Functlons,
9 NS. TO-18{ U4 20 Bil. Trans. Plastic TO-5 BC115/NP! . 4 ¥
TEXAS. Our price 25p | 5IM. TO 2N706/8. BSY- | =~y orin Multiplication and Division. 8quaring, Cablng
each. 7/28/95A. All usable U4s 7 3A SCR. TO66 up to 600PIV and Bquare Roota. Conversion of kW an¢ Hp.
devi hort A must for every electronic engineer and enthusi-
5:;:,016!,"0 fpen Rr\‘?or_ Code No's. mentioned above are given as a guide to the type of device in | ast. 8ize: 2 em x 4cm. Complete with case and
120 VCB MIXIE DRIVER | circuits. AL8O IL
TRANSISTOR. Sim. | ABLE in PNP 8im. to { the pak. The devices themselves are normally unmarked. instructions. Price each: £3-35
BSX21 & C107, 2N1893 | ¥N2906, BCY70. When
FULLY TESTED AND | ordering please state SILICOR PHOTO TRAR- INTEGRATED CIRCUIT PAKS
CODED ND 120. 1-24 | preference NPN or PNP. SISTOR. TO-18 Lens end
17p each. TO.5 N.P.N. £p NFN 8im. to BP x 25 and P21. Manufacturers “'Fall Quts” which include Functional and Part-Functional Units.
25 up 15p each. 20 For 050 BRAND NEW. Full data These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but
50 For 1-00 available. Fully guaranteed. are tdeal for learning about I.C’s and experimental work.
Sil. trans. suitable for | A0 g Ty Qty. 1-24 25-99 100 up Pak No. Contents Price Pak No. Contents Price Pak No, Contents Price
P.E. Organ. Metal T0-18 | 200 For 750 Priceeach 46p 40p 35p : - © ’
Eqvt. ZTX300 6p each. | 1000 For  13-00 UICO0—12x7400 0-50 | UICIG~5x7446 0-50 | UICBA=5x7488 050
Any Qty. UICO1 —=12x7401 0-50 | UIC47-5x7447 0-50 0-50
st SIL. G.P. DIODES £p F.E.T.S g}ggz 12x7402 0-50 | UIC8—5x7448  0-50 0-50
300mW 0. . i 3-12x7403 050 - 0-50 | UIC92=5x7492 0-50
POWER J0PIY(Min.) ]30 223 2N3819  85p 2NG5458 80D | UIC04-=12x7404 0-50 1 0-50 | UIC93=5x7493 0-50
Sub-Min. Choo| EN3e20 50p 2N5459 40D | UICO5-12x7405 0-50 | UICS3—=12x7453 0-50 | UICI4=b5x7404 0-50
TRANS Full Tested 1, o i e gg; BRI :g: UIC06~8x 7406 0450 | UICb4—12x7454 0-50 | UICO5—5x7495 0-50
; UICO7 —8x7407 0-50 | UIC60=12x7460 0-50 | UICHB~5x7406 0-50
BONANZA ! J Ideal for Organ Builders. UICI0-12x 7410 0-50 | UICT0-8x7470 0-5 | UICI00—5x 74100 0-50
o g}g}za=8x7413 050 U%CTE -8x 7472 o-go glgx‘u:sxumi 0-50
. 0-12x7420 050 | UICT3=8x7473 050 IC141=5x74141 0-50
Ooded GPi00, BRAND NEW TO3 CASE. POSS. NEW EDITION 1971 UIC30~12% 7430 0-50 | UICT4-8x7474 0-50 | UICI51—5x74151 0-50
REPLACE.:—0C25-28-2 35-36. 1-403~ UIC40-12x7440 0-50 | UICT6-8x7475 0-50 | UICI54=5x74154 0-50
404-405-406-430-451-452-453. T13027-3028, 2N2504, TgANSISTOE EQUIVALERTS | yiICsi—5x7441 050 | UICT6—8x7476 0-50 | UICI93-5x74193 0-50
ON456A-457A 4584, 2N511 A & B. 2G220-222, ETC. ] BOOK. A complete cross reference] yjc42—5x7442 0-50 | UIC80=5x7480 0-50 | UIC199=>5x74199 0-50
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hfe ] and equivalents book for European, § y1C43—-5x7443 0-50 | UIC81=5x7481 0-50
30-170. American and Japanese Transis-| \11C44—5x 7444 0-50 | UJC82—-5x7482 0-50 | UICXI—26 Assorted
PRICE 1-24 25-99 100 up zzzsh Exclusive to BI-PAK 90p| Uic4s—5x7445 0-50 UIC83=5x7483 050 T4'a 1-50
SILICON Hi h“: :laCh 250:01’“;‘;“" e Packs cannot be split, but 25 assorted pieces (our mix) ls available as PAK UIC X1.
84 oltage
TO-3 case. G.P. Switching & Amplifier N
Applications. Brand new Coded R 2400 2 A LARGE RANGE OF TECENICAL | BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
YCBO 250/VCEOQ 100/IC 6A/30 Watts AND DATA BOOKS ARE Now | ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES—
L el OILES 115 WATT SIL § AVAILABLE EX. STOCK 18 BALDOCK STREET (A10), WARE, HERTS
OUR PRICE EACH : POWER NPN > ) ( )- ’ .
. SEND FOR FREE LIST.

50p 45p

100 up
s0p 50p EACH

ADI6I/162 rxr

M/P COMP GERM TRANS.

OUR LOWEST PRICkK OV
55p PER PAIR

SILICON 50 WATTS MATCHED NPN/PNP

TEL. (STD 0920) 61593.

OPEN MON.-SAT. 9.15 am. to 6 p FRIDAY UNTIL 8 p.m.

BIP 19 NPN TO-3 Plastic.

BIP 20 PNP. Brand new.

VCBO 100/VCEO 50/IC 10A. HFE type 100/ft 3mHZ.

OUR PRICE PER PAIR
1-24 prs. 80p

25-99 prs. 55p

100 prs. 50p

All mail orders please add 10p post and packing.
Send all orders to BI-PAK P.0. BOX 6, WARE, HERTS.
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-the lowest prices!

74 Series T.T.L. L.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

1 25 100+| 1 25  100- 1 100+
8N7400 015 0-14 0-12(8N7450 0-15 0 14 0-12)SN74123£2-80 £2.70 £2-60
SN7401 0-15 0-14 0 12/8N7451 015 0-14 0-12/SN74131 067 084 058
SN7402 0-15 014 0-12)8N7453 0-15 014 0-12]SN74145€1-50 £1-40 £1-30

0-15 0-14 0-128N7454 015 014 0-12(8N74150£3-00 £2-70 £2-50

015 014 0 015 014 0-128N74151£1-00 095 090

015 014 0 020 026 0-248NT4I153£1-20 £1-10 095

035 031 0 029 026 0-24SN74154£1-80 £1-70 £1-60

035 0-31 028SN7473 037 035 0-32/SN74155£1.40 £1-30 £1-20

018 0-17 0-16SN7474 0-37 035 0 40 £1-30 £1-20

018 0-17 0 16BN7475 045 043 04 £1-80 £1-70

015 0-14 0 128N7476 040 039 0 £1-70 21-60

025 0-24 0-23SN7480 0-67 0-64 0 £1-70 £1-80

0-35 0-31 0-28[8N7481 £1-20 £1-15 £1 £3-75 £3-50

0-2¢ 0-28 0-24SN7482 0-87 088 O £3-75 £3-50

0-43 040 0-38]SN7483 £1-10 £1-05 0-95/SN74164£2.20 £2.15 £2-10

043 0-40 0-33SN7484 £1:00 095 0-90SN74165£2-25 £2-20 £2-15

0.15 0-14 0 12(8N7485 £3-60 £3-50 £3-40 SN74166£3-50 £3-25 £3-00

0-50 0-48 0-453N7486 032 0-31 0-30(3N7a174£2-30 £2.20 £2.10

0-50 0-48 0-458N7489 £5:50 £5'25 £5-00BN74175£1-60 £1.50 £1.40

050 048 0458N7490 067 064 0-58/SN74176£2-58 £2-40 £2-30

0-45 042 0-40/SNT401 £1-00 0-95 0-90/SN74177£2-50 £2.40 £2-30

0-70 065 0 60BN7492 0-67 064 0-588SN74180£2-00 £1-60 £1-40

015 014 0-12)3N7493 0-67 064 0-58BN74181£5:50 £5.00 £4-75

0-45 042 0-40/SN7494 0-77 0-74 0-88/SN7$182£2:00 £1-80 £1-80

0:80 075 0-708N7495 0-77 074 0-63/BN74184£3-50 £3-25 £3-00
SN7437 0-64 062 0-80/SN7496 0-87 084 0.78 SN74190£1-95 £1-90 £1-85
8N7438 064 062 0-6808N74100£1:65 £1-680 £1-55SN74191£1-96 £1.85 £1.80
8N7440 0-15 0-14 0-12(SN74104 0-97 0-94 0-88SN7410261-85 £1.90 £1.85
SN7441 0:87 0-64 0-58/SN74105 0-87 094 0-88BN7419382-0C £1-80 £1.75
8N7442 0-67 0-84 0-58/8N74107 0-40 0-38 0-36/SN74194£2-70 £2-60 £2.-50
SN7443 £1:30 £1-25 £1-20/SN74110 0-55 0-53  0-50/SN7419562 00 £1-90 £1 80
SN7444 £130 £1-25 E1-20/SN74111£1-25 £115 £1-10g\7410041 80 $1.70 51.60
BN7445 £1-80 £1-77 £1.75NTS1IBE100 095 0-90° 7% 0 G
8N7446 0-97 0-94 0-88/8N74119£1-35 £1-25 £1.103N74197£1-80 £1-70 £1-60
SN7447 £1-00 097 0-95SN74121 0-40 0-37 0-34/SN7419885-50 £5-00 £4-50
8N7448 £1-00 097 0-95'8N74122£1-40 £1-30 £1-10/8N74109£5-50 £5-00 £4-50

ROCK BOTTOM PRICES

LOGIC DTL 930 Series |.C's
LINEAR I.C’s—FULL SPEC. Type Price

Price No. 1-24 25-99 100 up

Type No. 1-24  25-99 100 up };;g":q gp llép igp
BP 201C—8L201C 83p  53p  45p : L) L P
BP70IC—SL701C 63p  50p  45p ) e B R
BP 7020—8L702C 63p  50p  45p BEoie 13 1zp  1Ip
BP 70272702 53p 45p 40p BPQ:N 13p 12p 11p
BP709—7‘2709~ 36p 34p 30p BP945 25p 24p 22p
BP 709P—uAT09C 36p 34p 30p RP946 12p 11p Top
BP 710--72710 44p  42p  40p Brods 25p  24p 22
BP 711- —;4A_7ll 45p 43p 40p BPO51 85p &0p 55p
BP 741—72741 75p 80p 50p BPYG2 12p 11p 10p
HATO3C—pATO3C  28p 26p 24p BP093 40p 28p 35p
TAA 263-- 70p  60p  55p BP9094 40p 38  35p
WA TR 80 750 70p BPIOYT 40p  38p  35p
TAA 350 170p 158p 150p BP9099 40p a8p 35p
8.G.8. EA10002.63 Devices may be mixed to qualify for

quantity price. Larger guantity prices

on application. (DTL 930 Series only).

NUMERICAL INDICATOR TUBES

11 —

CDé68

MODEL GRI116 | 3015F
o= B Minitron
Anode voltage (Vde) 170min 175min 3 !
| tathode Current (ma) 2.3 14 8 | All indicators
| 09 + Decimat
Numerical Height (mm) 16 13 9 point. All side
. viewing. Full
Tube Height (nim) 47 32 a2 data for all
. — _ __| types available
l ‘ Tube Diameter (tnm) 19 13 12 wide | OR Tequest.
! { 1.C. Driver Rec. BP41 or | BP41 or BP47
i 141 | 141 |
, ] {° PRICE EacH £1.70 £155 £1-90
1
I | ] l

RTL MICROLOGIC CIRCUITS

DUAL IN LINE S8OCKETS.
14 & 16 Lead Sockets for use with

Price each
Fpoxy TO-Bcase 1-24 25-99 100 np gggL-IN'IlggE 1.C's. TWO Ranges
FESSIONAL & NEW LOW COST.
uL900 Buffer 3%p  33p 27 PROF. TYPE No. 1-24 2569 100up.
uL914 Dual 2i/p TSO 14 pin type  30p  27p  25p
gate 3sp 33 27p T8O 16 ,, ., 35p 32 30p
L923 J-K flip-fl 0
u Kilip-iop 80p 47p  45p LOW COBT Mo,
Date and Circuits Booklet for ICa BPS 14 i5p 13 11p

Price 7p.

BPS 16 16p 14 12p

BI-PAK DO IT AGAIN!

0% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

* 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
1KHz,

‘1% at

% Overall size 63mm x

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

Tailor made to the most stringent specifications using top quality components
and incorporating the latest solid state circuitry and ALBO was conceived to fill
the need for all your A.F. amplification needa.

FULLY BUILT — TESTED — GUARANTEED.

STABILISED POWER
MODULE SPM30

APBO is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest componentas
and circuit techniques incorporating complete short
circuit protection. With the addition of the Mains Trans-
former MT80, the unit wlll provide outputs of up to 1'5
ampa at 35 volta. 8ize: 63mm x 105mmw x 30mm.

These units enable you to build Audio 8ystems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other lications including:— Disco Sy . Public Address.
Intercom Units, etc. Handbook available, 10p PRICE £2-95

TRANSFORMER BMT80 £1.95 p. & p. 25p.
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greateat value on the market.
the PA100 stereo pre-amplifier has been conceived from the latest circuit tecnniques.
Designed for use with the AL50 power amplifier system, this quality made unit incorporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch filters are features of the PA100.
which also has a STEREQ/MONO switch, volume, balance and continuously variable
baas and treble controls.

SPECIFICATION

Frequency Response
Harmenic Distortion
Inputs : 1. Tape Head
2. Radio, Tuner
3. Magnetic P.U.

20Hz — 20KHz 4 1iB
better than 0-19%

1-25 mV into 50K Q

35 mV into 50K Q

1-5 mV into 50K Q

Allinput voltages are for an output of 250mV. Tape and P.U. inputs

Bass Control
Treble Control

Supply
Dimensions

equalised to RIAA curve within £+ 1dB. from 20Hz to 20K Hz.

#+ 151B at 20Hz
+ 1548 at 20KHz

Filters : Rumble (High Pass) 100Hz

8cratch (Low Pass) 8KHz
8ignal/Noise Ratio better than —~ 65dB
Input overioad + 26dB

+ 35 volts at 20mA
292mm x 82mm X 35mun

ONLY £11:95

SPECIAL COMPLETE KIiT COMPRISING 2 AL50's, 1

SPMg0, 1 BMT80 & 1 PA100 ONLY £23-00 FREE p. & p.

All prices quoted in new pence
Pilease send ali orders direct to warehouse and despatchepartment

-PANK

P.O. BOX6, WARE - HERTS

Liro No. 388-7006

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

Guaranteed Satisfaction or Money Back
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CHASSIS
CASES by

EDGWARE

H.L.SMITH & CO LTD
287/9 Edgware Road FOUR-SIDED 16 SWG ALUMINIUM

l_ondon w21BE Size Price  Base Size Price Base
Telephone: 01-723 5891 7x4xi{”  33p 18p  12x7x2§” 6&6p  33p

BLANK CHASSIS

6x4x2” 34p 17p 10x8x24”  66p 3o0p
7x5x2” 40p 19p 12x9x24”  7ép 38p

8x6x2” £1-00
N  6x6x3” £1-05
N 4x4x2” 80p
U 4x4x4” ?5p
U Six4ix44” £1-15
U 8x6x6” £1-45
U 94x74x3{” £1-55
U I15x9x9” £3-00
W 8x6x6” £1-90

CASES ALUMINIUM, SILVER
HAMMERED FINISH
Type Size Price Type Size Price

W 12x7x7” £2-50
W I5x9x8” £3-15

Y
Y
Y
Y
4
4

8x6x6” £2-25
12x7x7”  £2-80
13x7x9” £3-15
15x9x7” £3-35
17x10x9” £4-15
19x10x84” £4-35

*Height

Type N has removable bottom. Type U re-
movable bottom or back. Type W removable
front. Type Y all screwed construction. Type

Bx4x2” 38p 19p 13x8x24” 7ép 38p
8{x5{x2” 44p 2lp 14x7x3” 80p 36p
9x7x2"” 50p 26p 14x10x2}” 88p 47p
10x4x2¢” 50p 21p 15x10x24” 92p 50p
12x4x2¢” 55p 22p 17x10x3” £1-10  55p
12x5x3” &6p 26p Pius post and packing

TO FIT OUR CASES
7x5ix14” 38p 2lp 12x63x2”  60p 33p
7x53x2” 43p 2lp 14x8¢x2"” T4p 44p
| ix6ix14” 48p 30p 153x94x2¢” 94p 52p
t1x63x2” 55p 3op 173x94x24” £1:05 59p
Plus post & packing

PANELS: Any size up to 3ft. at 36p sq. ft. 16 s.w.g.

Z removable back and front. Plus p.& p. (18 s.w.g. 32p) Plus postage and packing
E T KF91I  .17|KTeé6 .80| PL34 .28 UMs0 .33'ACL136 .20|BCY33 .2010A81 .09
EF92 .28 | KT81 2,00 pL304/500 » V4L .88 ACI57 .25 BCYR4 .23 [ 0ARS .08
EFo8 .85, KTW61 .63 60 Uyds .23 25| BCY3s .23'049% .13
COR PO RATION LTD EFIA3 .95 KTWé2 .83 | prsos 1.80 Ulo .45 725 BCY39 ‘09
. CFI84 .27 | KTW63 .50 | pL50S .90 11 12/14 .38 .38 | BCZ11 .09
“HO o G . 3 o 5 .7 o 15
7 GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX | EPS0 34| HLue 78] bLIos MR S ool ke oo, oo
Telephone 6743 £L34 .44 | PABRCS0 .32 | PM3B4 .81 U6 .53 .25 | Br163 .38
= EL35 1.00| PC86 .44 | py3s/e .50 | U191 .58 .20 | BFI73 .38
-50 85A3 -401 EB34 .20 EL37 -74 | PC88 .44 | PY80 .33 .19 | BFI80 .38
o o -48 90C1 9 EB9 .10| EL4L .53 | PC95 .53 | PYS8L -24 .18 | BF181 .38
074 .25 |6BH7  1-26 ARTM -55 MRS EBC41 .48 EL81 .50 | PC97 .36 | PY82 .23 .19 | BF183 .60
1A3 .23 |6BWE L 72168A7CT .85 o EBC8) .28 EL83 .38 | PC900 .29 | PY83 .26 16| BFI94 . .63
1ATGT .32|6BW7T 5016847 -85 #B180 .30 EL81 21| PCC84 .27 PY8S .31 .18 { BFY50 .23 | 0C35 .32
IB3GT .85 GRZ6 a GRCTGT .83 EBF83 .38| EL85 40 [ PCC85 .24 PY500 .95 .38 BFY51 .18 0C36 .43
THBGT .33 |6CBEA .3 EBF89 .28| EL86 88 PCC88 .38 | PY800 .31 .50 | BFY52 20| 0C42 .83
114 L13603 N .63 EBL21 .60 EL91 23 | PCC89 .42 pY801 .31 .45 | BY100 .18|0C44 .10
INSGT .87 604 .78 6847 .35 EC86 .68| EL95 32 | PCC189 .48 | PZ30 .48 ADILA2 .45 BY105 .18 | OC45 .11
1IR3 .26/ 6C 116G 1.08[63KTGT .28/ < a EC88 .59| ELLBO .76' PCF80 .28 | QQVvo03/10 | ADTI40 .83 | BY114 .18 | OC46 .15
184 .22l6CGRy 50 (68QTUT .38|20P4 -89 o EC92 .34| EMB0 87 | PCF82 .30 1.20 AF106 50| BY126 .15} 0C70 .13
1Us .29 6CHB ’38|6U4GT .80[20P5 1.00( AC6PEN.38}ECC33 1.580 EM81 37 | PCF84 .40 | Q875/20 .63 AFll4 .25{BY127 .18|0C71 W11
1Us -48|6CL6 .43 |6V6G .17|25A6G .28 AC/TH! -50|ECC35 -95' EM83 75 PCF86 .44 | QS95/10 .49 AFL15 15| BYZ10 .25(0C72 11
2021 .85160CM7 .60 |6V6GT .27|25L6G  .20| AC/TP .98|ECC40 .60 EM84 81| PCF200 .87 | QVo04/7 .63 AF117 .19 BYZ11 .25|0C74 .23
2GK3  -60j6L 5 .80(6X4 .20(25Y5¢G  .43( ALGO .78|kCccs1 .16/ EM85 1.00 | PCF801 .28 19 .28 AFi2l .30 | BYZ12 .85|0C75 A1
3A4 25|60CW4  .83|6X5GT .25(25Z4G 98| ATP4 .12|ECC82 .19 EM87 .34 | PCF802 .37 8P61 .33 AFl124 .25 BYZI3 .25|0C76 .15
e J18{6DET 50| TRE 2575 401 AZ1 .40| ECC83 .21| EY51 .29 | PCFB806 .55 | THu33 .98 | Trani AF125 .17 |CG12E .20| OC77 27
3Q4 .88{6DT6A 50|77 821 257Z6G 43| AZ31 .46 ECC84 -28| EYS81 .35 | PCH200 .62 | TP .98 AF126 .18 | FBY114A .23|0C78 .15
3Q5¢T .35]6KW6 .55 THI 28 30A5 44| AZ41 .53 | ECC85 .82 EY83 .54 PCL82 .20 | UABCH0.30 |: - AF139 .85 F8Y41A, 23| 0C78D .15
384 .28 16KD B81TRT 85| 30C35 5§5|CL33 .90|ECC88 .35 EY84 .50 PCL83 .54 | UAF4z .49 uNg66 -53 | AFL7R .68 | GD9 .20 | OCB1 1
4CB6 <501 6F .89 7Y4 80| 30Ci17 74|CVE3 .63| ECC189 .48| EYB7/6 .27 | PCL84 .32 | UBC41 AF180 .48 |GET113 .20|0C81D .11
o i 831724 50130C18 58{CYIC .53 (ECC807 KY88 .40 | PCLB05/85 | UBCS1 AF186 .55 | GETJ18 .20| OC82 11
33 [9BWS 50| 30K5 61|CY3l .29 1.20| EZ40 .40 .87 | UBF80 AF239 .88 | GETI119 .20 | OC82D .11
40|97 78|30FL1 .58 DAF91 .20| ECF80 .27 EZ41 .42 | PCL86 .36 | UBF89 GET573 .38 | OC83 .20
45|10C2 .49|30FL2 .58|DAV96 .33 ECF82 .25| EZ80 .19 | PD500 1.44 | UBL21 GETS87 .43 | 0C84 .24
.85|10DET .50|30FL12 .67|DF91 .14 ECF86 .64| EZa1 .20 | PEN4DD ucee GETS873 .15| 0C123 .23
.68 10K1 .75 |30FL13 .47|DF96 .34 | ECF804 GY501 .75 1.38 [ UCC84 GETS87 .23| 0C139 .23
.51110F9 .45(30rL14 .88/ DH76 .28 .10 G230 .83 | PEN45 .40 | UCCHS GET897 .231 0Cl140 .95
'80|10K18 .35|30L15 .55|DX40 .55|ECH21 .63| GZ32 .39 | PEN45DD [ UCF80 GET898 .23 | OC169 23
6ABG .83|6F32 15|10LD1L .58|30L17 .65(DK92 .85|ECH35 .50 GZ33 7 .78 1 UCH2i M1 .18 | 0C172 35
BACT J16|6(:H8A .50|10P13 .54 |30P4MR .95|DK96 .35|ECH42 .57 G234 47 | PEN46 .20 | UCH42 . 23 0AS .28 | 0C200 22
GAGD .25 6LKS .50|10P)4 1.08|30PI2 .69{DL96 .35  ECHS8Ll .25|GZ37 67| PEN453DD | UCHB1 .29 ! Aalld 0A9 13 | oC201 .38
BAKS .2516GUT  .50[12A6 30P19/ DM70 .30{ECHS83 .38| HABCS80.44 .88 | UCL82 .30 AAlZ0 0A10 3 | 0202 43
6AK6 .80{6H6GT .15|12AC6 .40| 30Pd .55|DM71 .38 ECHS4 .84| HL23DD.40 | PENDD- UCL83 .48 AAl29 0A47 10| 0C:u3 .80
HAMRA -50|6J8C .19/12aD6 .40|3cPL1 .57|DY87/6 .22 ECL80 .28 HL41DD.98 4020 .88 | UF4l 50| AAZI3 OAT70 15 | 0C204 30
BANS  -49|6J5GT .28|12AE6 .48|30PL13 .75|DY802 .29 ECL82 28| HL42DD.50 | PFL200 .50 | UF42 .80} ACI0T . . QA73 15[ 0C205 .43
6AQ5 21636 (18| 12AT8 .23(30PL14 .62|ES0CC 1-65[{ECL83 .58/ HN309 1-40{ PL33 -38 | UF30 .85 ACI113 .25 BCYI12 .50 ' OA79 .09 1 ORPI2 .53
oAy |85 salizavs .21|20PLis .87 ESOF 1.20| ECL84 .54| HVR2 .53 {PL36 .46 | UF85 .34|ACI2S .13 | MATCHED TRANSISTOR SETS:—
BATe  .18|6)7(M) .38(12AV6 .28(35A3  .48|E83F 1.20|ECL85 .54| HVR2A .58 | PL81 .42 | UFS6 .63 | ACI2T .17/ LP]5(ACI13. ACIBA. ACIST AA120) -53p
BAU6 .19{A)UAA -50|I12BA6 .30|33D5 70| E88CC .80| ECL86 .33{ KTZ  .25|PLBIA .48|UFss 27| ACI28 .20 per pack, 1—OUS1D & 2—0C81, 43p.
GAVE 28|6K7G  .10|12BE6 .80|35L6GT .4%|K92CC .40(EF22 .63\ KT4l .08 | PL82 .28[UL{l .54 | ACI32 .20|)_(O(44 & 2—OC45, -43p. 1 0C84D. &
6AWRA 54|6KS¢  18|12BH7 .27|35W4 .23|E180F [90|EF40  .49| KT44 1.00|PL83  .30| ULB4 .28|ACIS4 .25 [»_0cy: -48p. Set of 3 OC83 -85p.
6AX4 .39)86L1 .98|12)7GT .33[3524GT .24! E182CC1.00| EF4l .58 -
6BRG L1383 6L6GT 89| 12K6 .50]35Z5GT .80 | E1148 53| EF42 .33/ All valves are unused, hoxed, and subject to the standard 90 dzy guarantee. Terms of business —
6BA6  .19|8L7 .38 12K7GT .3450C5 <82 |EAS0 27| EF73 - 75|Cash or cheque with order only. Post/packing 3p. per item, subject to a minimum of 9p. per order.
6BC8 .5¢|61.18 .44]128C7 .85|50CD6G EAT6 88| EFB80 .21|Orders over £5.00 poat/packing free. Same day despatch by first class mail. Any parcel insured
6BES .20\6L19  1.88{1280:7 . 217, EABCS0 .20) EFS3 _54iagainst damage in transit for only 3p. extra per order. Comnplete catalogue with conditions of sale
6BHG .43{6LD20 .48]128H7 .15|50EH5 .55/EAC91 .38|EF85 _25|price 7p. post paid. Business hours Mon.-Fri. 9-5.30 p.m.
6BJ6 .88 |6N7GT .40(128J7 .23|50L6GT .45|KAF42 .4B|EF86 .27|We do not handle seconds nor rejects, which are often described as ""New and Tested'” but have &
6BQ7A .38[6Q7GT .43)128K7 .24/85A2 .48 EAF801 .50| EF89 .231limited and unreliable life. No enquiries answered unless S.A.E. ia enclosed for reply.

LEARN RADIO

& ELECTRONIGS AT HOME

No knowledge needed—
build as you learn with
the exciting new
‘Technatron’ kit. No

Extras.Tools,transistors,
meter etc. All supplied
You could build a

radio in weeks.

SEND FOR FREE 76 PAGE GUIDE TO RADIO/TV,
ELECTRONICS. C & G, TELECOMMS ETC.

S TED BED OWR TN NN BN NN N AR BNE o
Dept. BPW12 Aldermaston Court, Reading RG7 4PF

948

SOKSOL DE-SOLDER KITS:—All kits are supplied with copper braid which has a
sclentifically formulated weave to conform to all surface irregularities ensuring
maximum solder lift-off; complete with chetuical solution anid full instructiona.
Type 1 with 9 ft. brail 50p, post 10p. Type 2 with 20 ft. braid £1-00, post 15p.
Type 3 (industrial pack) 50 ft braid £2-50, Post Free.

Saniple of processed braid 10p (P.O. or stamips).

Visconol EHT Capacitors -001uF 20 Kv 50p. -0lu¥ 5K+ 40p, -01uF 10Kv 50p.
-02uF 5Kv 40p.

Electrolytic Capacitors pFfV 1250/23, 2000/35, 92200/25, 4700/16, 8000/30, 10,000/15.
10,000/25, 10,000/35, 1000 + 1000/40, 16 + 16/500 all at 35p each, Post Free.
2000750, 2500/50, 3000/50. 10.000/50, 12500450 50p each, Post Free.

18 + 16/350, 32 + 16/350, 32 + 321350, 40 + 40/250, 50 + 50/300, 80 + 80/450,
100 + 100/385, all at 25p each, Post Free.

100 + 200/275, 100 - 400/275, 200 + 200/330, 60 + 250 + 10/300, 100 +
50 + 50/3853, 160 + 30 + 130/350, 100 + 100 + 47/320, 100 + 100 + 200/275,
150 + 200 + 250/300V, 200 + 230 + 250/275, 130 + 60 + 10 + 10/350V, 200 +
100 4+ 10 + 10/300V, 200 + 100 + 50 + 2/300V. 200 + 200 + 100 + 32/275, all
at 60p each, Post Free.

Photoflash Capactors 2000uF 275V £1-25, post 15p.

ELEKON ENTERPRISES

224a St Paul's Road, Highbury Corner, London N.I
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MANUFACTURERS OF c
ELECTRONIC AND AMPLIFICATION i UA
EQUIPMENT

AUDIO ENTHUSIAST ALIKE

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD

163 MITCHAM ROAD, LONDON SWI7
01-672 3137-9080

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT, PRESENT AN OUTSTANDING RANGE OF KiTS FOR THE ELECTRONICS AND

POWER AMPLIFIER MODULES
All TUAC Power Modules
are constructed on glass
fibre P.C. board and each
circuit incorporates a robust
driver transformer stage
(except TP25W) with thermal

PRE-AMPLIFIERS carr. 20p.

VAO06 — Vol., Treble & Bass Controls,

£3-09 Treble +22dB —I5bB @ 12KHz.
Bass +18dB @ 40Hz. Ref. IKHz.
Sensitivity 8mV for 30mV O/P.

VA08 — Vol, Treble, Middle & Bass.

£3-96 Treble +284B @ I8KHz. overload protection on the
Middle +20 - 15dB @ 4KHz. g output stage.
‘53“5. +20 ;'Q,d*} @3040*\}1-0", A L L O U TPUT POWER
ensitivity m or m .
—_ — ———— | RATINGS ARE R.M.S. CON-
SYAO0l — Vol.,, Treble, Middle, Bass & Balance. TINUOUS SINE wAvE o SdB
£6-80 As VAO8 but for Stereo. +0-

USING SPECIFIED SUPPLY.

MVAOl — Two separate Input Channels Vol. &

£1-90 Tone Control on each inpi TP 100W (ill I7OW b i 8.
Tone Control +25d8 @ IZKHx to | £14-28 Ss“‘.&o Supp s sq{gv.v;z_e (I:::': S0p
+20bB @ 40Hz. Sensitivity 2mV Carr, 45p PS IOO/lOO Supply £16-00. Carr. 65p

MEVAO!I— Magneuc Car:r:dge Equalnsauon Con- TP 50W 90V r.m.s. sq. wave into 8{).

£2-1 nects to input of VA06 or VAOS. £9-31 PS 50 Supply £6-12. Carr. S0p
Voltage gain 15 times. With vol. control. | Carr. 40p PS 50/50 Supply £9-68. Carr. 65p

_ TP 25W 40W r.m.s. sq. wave into 40,

EIPAM Master Volume and Presence Control. £7-25 PS 125 Supply £3-95. Carr. 40p

1-90 High treble boost of +15dB @ ISKHz.
Unity voltage gain when feeding Tuac Carr. 40p PS 15/25 Supply £7-35. Carr. 55p

___ Power Modules. BRIEF TECHNICAL SPECIFICATION

EFVAO! — Increases the output of any of the r:pllmPg:vnesri!il\i,ielsyponsaeo;nvlOrHr:—SZ(l):‘(gxa';é:(ZldB.

£1-90 above to { Volt R.M.S. Low impedance | ' & Noise : Better than —70dB.
emitter follower output. External Heatsink required.

LIGHT MODULATORS

These exceptional
units are construct-
ed on glass fibre
P.C. board. Triacs
are used giving full
. wave control. Oper-
ating sensitivity only
4+ Wart ! Fult inter-
ference suppression.
SILMB — 3 separate 1000 Wartt channels. Master

£15-50 sensitivity. Individual Bass, Middle &

Carr. 35p Treble Controls. Isolated input trans-

(illus.) former does not affect amplifier
operation.

S2LMB — Single channel with increased capacity
. of 1800 Watts. Master sensitivity con-
Carr. 25p trol. Isolating input transformer does
not affect amplifier operation.

TUAC AMPLIFICATION

100 WATT General
Purpose Amplifier
compliete .. £55-00
50 WATT Version

£37-50

100 WATT Slave
£45-00

Suitable for Guitar, Disco, P.A., Organ, etc.
Carr. 75p.

ALL TUAC KITS SUPPLIED WITH FULL
EASY TO FOLLOW WIRING INSTRUCTIONS
INCLUDING CIRCUIT DIAGRAM AND COM-
PLETE COMPONENT COMPLEMENT

S.A.LE. WITH ALL ENQUIRIES. PLEASE
CALL, WRITE OR PHONE FOR FULL
DETAILS OF ABOVE AND OTHER PROD-
UCTS NOT LISTED

ALL TUAC EQUIPMENT CARRIES A 12 MONTH GUARANTEE TRADE AND EXPORT ENQUIRIES WELCOME

RADNOR =z
NUNEATON

SUPPLIES -

PLUGS AND SOCKETS CAPACITORS
Speaker Plugs  6p Sockets  6p | Electrolytic R.S. P.C. Type.
5 Pin Din 180° 10p Sockets  8p | 0-47/63, 1/63, 2-2/63, 4 7/40,
5 Pin 240° 10p Sockets  8p | 10/63, 22/40, 100/10, Tp each.
Standard Jack 10p Sockets 10p 47/40, 10p. 100/63, 220/40,
470/16, 13p. 1000/16, 16p.

SKELETON PRESETS

Cash with Order only. Make

SLIDER PRESETS §’~0-s|I,Cheques payable Radnor
3k, 10k, 100k, 250k, 500k, Im, 2:2m 9p. | 2upplies. .
CRBUES Please include 10p P.P. I RALE
Mains Lead White Twin 6p yd. S.A.E. all enquiries. I ADDRESS :

White 3 Core 8p yd.| This List cancels all previous

ACI26 15 BCIO7 10p 2N370
5p 107 Op |2N3702 12p
ACI76 15p(BCI08 10p[OA91  7p [ TRIMMERS  40pF  9p
ADI6l 30p|BCI09 10p(BYI00 I5p 2505F 13
ADI62 30p(BCII3 10p|IN9I4 6p S000F  16h
AFIIS 20p(BCI48 10p|IN400I ép P P
AFII6 20p|BFI95 ISp|IN4007 12p
AFII7  20p|2N2926g 10p| ORPI2 Sop | SLIDESWITCHES, D.P.D.T.
2N3055 S0p Sub. Min., Length 23mm. Ilp '
Miniature, Lengzh 34mm. llp ) H
RESISTORS ] ‘
fgfdi& _;:;V Ef2 Series Ip, 10+. 9p, wvcx_ECHANGE learn how to become a radio-amateur
paa 'sp '4WCHES 3013w 4 in contact with the whole world. We give
;&TENIII\?SLMETiRS Track. L Ip 12w 3£ 4wl 3 skilled preparation for the G.P.O. licence
to arbon rack, 0og or
Lin. Single 13p, D.PS.W. 24p. %: 3x :g %x 20p JUn BN M SER GNP I PN AN B B S SRS BN GER NN B
2p 6w J | free! Brochure, without obligation to:

Vereel: Sus!in. 3p. "™ °" | 7enms or susiness | | & BRITISH NATIONAL RADIO &
ELECTRONIGS SCHOOL P.0.Box 156, JERSEY

o BLOCK CAPS ptease |

Screened Sin;le Grey 5p yd. | issues. Send IDp for com-
Twin Grey 7p yd. | plete list containing many
Stereo lvory 8p yd. ! more components.
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WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used
in the standard superhet circuit with slight changes in component values.

Oscillator Coil .P50/1AC (For OC45) P50/1AC (For AF117)
1st I.F. Transformer .P50/2CC (For OC45) P51/1 (For AF117)
2nd I.F. Transformer... .P50/2CC (For OC45) P51/2 (For AF117)
3rd I.F. Transformer .P50/3CC (For OC45) P50/3V (For AF117)

33p
36p

Rod Aerial

Driver Transformer

Output Transformer OPT1 58p
Printed Circuit . PCA1 58p

I.F. TRANSFORMERS FOR “PRACTICAL WIRELESS” CIRCUITS

Components for several receivers are available, including the following for the “Clubman”.

THM[1E 1st L.F. Transformer
T41/2E 2nd I.F. Transformer
T41/3T 3rd I.F. Transformer . -
T41/3T B.F.O. Coil 57p

Details of these and our other components are given in an illustrated folder which will be supplied on
request with postage please.

WEYRAD (ELECTRONICS) LIMITED

SCHOOL STREET, WEYMOUTH, DORSET

Vary the strength ’
of your |l9hﬂl‘|9Wlfha TRANSFGRMERS
D e Savolts

H A C SHORT-WAVE
. a » KITS

Qutput V. & Amps.  Ref. No. ot PrlceoP ‘& | 8
13Vx2 250 mAx2 MTI111CS8' .. 209 9p
13Vx2 500 mAx2 MT213CT*t .. .. £0-97 16p WORLD-WIDE RECEPTION
12V x2 1Ax2 MT 71 AT .. .. 21-48 24p
12V x2 2Ax2 MT 18 AT .. .. 22:08 30p
12Vx2 3Ax2 MT 70 AT .. .. £259 32p
12Vx2 4Ax32 MTIBAT .. .. £298 34
| 13V x2 5Ax2 MT £3-33 42p

30 volts. Al tnpped M, 0 +12-15-20-24-30V
Qut-  Ref. No., Price P.P. Out- Ret. No. Price P.P
put put
Amps. 2 Amps.
600 mA MT 112 Cr$ 1-12 16p 3A MT 20

AT 264 32p

1A MT 79 AT: 1-86 29p 4A MT 21 AT 8-1¢ 40p

& 2A MT 3 AT 223 30p 5A MT 51 AT 431 42p
v 50 volts. All tapped at 0-19-25-33-40-50V.

500 mA MT 102 AT} 1-45 24p 3A MT 105 AT881 4lp

1A MT 102 AT 200 32p 4AMT 106 AT §-068 41p

2A MT 104 AT 810 32p 6AMT107 AT 7-47 50p
680 Volts. All tapped at 0-24-30-40-48-60V.

500 mA MT 124 AT 146 30p 2AMT 127 AT 818 41p

1A MT 126 AT 224 32p 3AMT 125 AT 4-69 41p

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

o o output
M 20 VA 0-115-210-240 ,MT 113 CT 2089 14p
75 VA v MT 64 AT 81-72 30p

150 VA 0-115-200-220-240 MT 4 AT £215 32p

Famous for over 35 years for S8hort-Wave Equip-

The DIMMASWITCH is an attractive and effic- 200 VA MT 65 AT £3-00 32p B et SHLALC St were) e Otignal
ient dimmer unit which fits in place of the normal 400 V. Output a1 56 H7. Rel. IT3 AT EriceE TA1EL pri ] G S e T
¢ ! 3 , amateur comstructor. O 10.000 fi
light switch and is connected up in exactly the ¢ ﬁ,f,‘f"‘““ B (20 B Juding Techni College:"'ils:k;d
same way. The white mounting plate of the EQUIPMENT RAROE pitals, Public Bchools, R.A.F., Army, Hams, etc
DIMMASWITCH matches modern electric fit- Bec. Output (r.m.e.) Ret Price P. & P 5 NEW “DX” RECEIVER

tings. Tw H A . 3-0-3V. 200 mA MT 238 ‘cs*t+ 1089 omplete kit—price #3-30 (post & packing 2:
ings. o models are available, with the bright 900 V. 100 mA MT 1308°1 2081 sp Customer Troai™ Austml.f, Indl‘p‘nd Azmgrx;c).
:hromg knob controlling up to 300 w or 600 w 12-0-12 50 mA MT 239 C8°1 2091 8p at Joud volume.”— " T am 14 years of age and
of ail lights except fluorescents at mains voltages 20-0-20 30 mA MT 24] C8°t £091 6p have logged over 130 stations, plus countless

from 200-250 v, S0Hz. The DIMMASWITCH has | 5:20%%, 3002 =~ MIZlcIi: 42 1o
0-

built-in radio interference suppression: 15-20x2 500 mAx2 MT 205 AT*$ 2212 29p

Amateurs from all over the world '
This kit containe all genuine short-wave com-
ponents, drilled chassis, valve, accessories and full

600 Watt 20. Kit F . 0-15-27 x2 600 mAx2 MT 203 AT* £245 2% instructions. Ready to assemble, and of course,
30 & £3-20 (13 1REATD £2:70 0-15-27x2 1A~»2 MT 204 AT* #£342 30p as all our products— tully guaranteed. Full range
0 Watt— £2-70. Kit Form £2-20 10-12-0-12-20 700 mA (d.c.) MT 221 AT® 2111 26p of other 8.W. kits, including the famous model
All plus 10p post and packing N N R ‘K" and K plus” (iilustrated above). All orde;
. AT Indicatea open universal fixing with tags: CT is Tders
Please send CW.0O. to: - open U-clamp fixing with tags; CS is open U-clamp despatched by return. Bend now for free descrip-

tive catalogue, teat report and order form.
EXCITING COMPETITION for Snort-Wave
listeners. Send stamped envelope for details,

“H.A.C.” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.I

fixing with P.C. apills; ® with interwinding screen; t un-

D EXTER & co M PANY tapped 240V Primary; $ Primary tapped at 210-240V.
other Prlmarleg tapped at 200-220-240V. . .

2 ULVER HOUSE, 19 KING STREET, 3::: 200 types in stock through agents or direct. Send for

CHESTER CH1 2AH Tel: 0244-25883 DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO10PW), Thames 8t., LOUTH, Lincs. LN11 7AD

As supplied to H.M. Government Departments.
950
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HENRYS -Your complete Semi. Conduclor Store!

PLESSEY INTEGRATED CIRCUIT
INTEGRATED CIRCUITS SPECIAL OFFERS! 5 Wait Aplifier BL4S D
. N N SEMI-CONDUCTORS Complete with 8-page o2
Why buy alternatives when you can buy the genuine article from us at FY90 59p; 2N2926 10p | booklet, clrcuits
Eomtosinv. prices from stock. BRANDED FROM TEXAS IL.T.T FAIR- 1000 MC/S All Colours and data A
- 25 + 20p 25 + 9 each G
il | #iR (L2
+ 15 P
Y e | s®+e  IFRIACS -
—eeseeee | STUD WITH ACCESSORIES |
. T VIR O o S o AFIITMullard 250 | IN3819 Texas 350 | Type  Volts Price FE
Py P P P P » 25 + 17p 25 + 30p PIV. 1-11
8N7400 0-20 0-18 0-18 | BN7450 0-20 0-18 0-18 | BN74'45 1-50 1-40 1-30 100 + 15p 100 + 25p 3 AMP RARGE =)
8N7401  0-20 0-18 0-16 | 8N7451 0-20 0-18 0-18 | SN74150 8-35 2-95 215 500 + 12p 500 + 20p 8C354 100 5p
8N7402  0-20 0-18 0-18 | 8N7453 0-20 0-18 0-16 | SN74161 1-10 0-95 0-80 1000 + 15p 8C35B 200 799
8N7403 0-20 0-18 0-18 | 8N7454 0-20 0-18 0-16 | SN74153 1-35 1-27 1-20 s | 8035D 400 85p
8N7404  0-20 0-18 0-18 | 8N7460 0-20 0-18 0-16 | SN74154 2-00 1-75 1-85 | OCI170 Mullard 25p} BC107, BCI08, 6 AMP RANGE (TO48)
8N7405 0-20 0-18 0-16 | BN7470 0-30 0-27 0-25 | SN74156 1-551-47 185 25 + 20p BCIO® 10p each | 8C40A 100 85
8N7406  0-30 0-27 0-35 | 8N7472  0-30 0-27 0-25 | BN74166 1-55 1-47 1-35 100 1 18p All Makes ECA0 TSN = 0O QN 60,
8N7407  0-30 0-27 0-25 | 8N7473 0-40 0-87 0-35 | 8N74157 1-80 1-70 1-50 500 + 15p 25 1 8 8C40D 400 £1-00
8N7408  0-20 0-19 0-18 | 8N7474  0-40 0-37 0-35 | BN74.60 2-80 2-40 2-28 1000 + 13p 100 + 75 SC40E 500  £1-20
8N7409  0-45 0-42 0-35 | BN74756  0-55 0-52 0-50 | SN74161 £-80 2-40 2-25 500 + 6: 10 AMP RARGE (T048)
8N7410  0-20 0-18 0-18 | 8N7476  0-45 0-42 0-39 | BN74162 3-40 3-25 £-70 - 1000 1 5p 8C154 100 85p
BN7411  0-23 0-22 0-20 | 8N7480  0-80 0-75 0-67 | BN74163 3-403-25 270 | pyi27%1ul1ard 15p) 8C45B 200 £1.00
BN7412 042 0-40 0-35 | SN7481 1.251-151-10 | 8N74164 2-75 £-30 2:10 ADI61. AD162 35 8C45D 400 £1-25
8N7413  0-30 0-27 0-25 | SN7482 0-87 0-80 0-70 | 8N74165 4-00 3-50 8-00 25 + 12p ’ P | SC45E 500 £1-45
8N7418  0-30 0-27 0-25 | 8N7483 1-00 0-90 0-85 | BN74166 4-00 8-50 3-00 100 + 10p each | 15 AMP RANGE (T048)
8N7417  0-30 0-27 0-25 | BN7484 0-80 0-85 0-80 | 8N74167 6-25 5-80 5-10 500 + 9p 25 + 32p 8C50A 100  £1-25
8N7420 0-20 018 0-18 | 8N7486 0-45 0-41 0-38 | BN74170 4-10 8-55 3-05 1000 + 8p 100 + 28p 8cson 200 £135
8N7422 0-48 0-44 0-40 | SN7490 0-75 0-70 0-85 | BN74174 200 1-75 1-30 500 4 25p 8C50D 400 £1-85
8N7423  0-48 0-44 0-40 | BN7491AN1-00 0-95 0-90 | 8N74175 1-85 1-27 1-15 1000 + 22p 8C50E 500 £1-85
8N7425  0-48 0-40 0-35 | SN7492 0-75 0-70 0-85 | 8N74176 1-60 1-35 1-20 | OA202 10p DIAC D32 25p
8N7427 0-42 0-309 0-35 | BN7493  0-75 0-70 0-85 | SN74I77 1-60 1-35 1-20 25 + 8p 2N3053 20p |} TRIACS—
8N7428 0-50 045 0-42 | 8N7404 0-80 0-75 0-70 | 8N74180 1-55 1-30 1-20 100 + 7p 25 + 18p Additional Types
8N7430  0-20 018 0-16 | 8N7495 0-80 0-75 0-70 | SN74181 7-00 6-00 5-50 500 + 6p 100 + 15p 40430 (T0O66) 85p
8N7432 0-42 0-39 0-35 | SN7496 1-00 0-97 0-95 | 8N74182 2-00 180 1-60 1000 + 5p 500 + 129 40669 (Plastic)
8N7433  0-70 0-61 0-44 | 8N7497 8-25 5-50 5-00 | 8N74184 2-40 £:00 1-80 1000 + 10p £1-00
8N7437 8-35 0-60 0-50 stgo f-e‘so %-30 2:00 | BN74185A 240 g-oo 1-80 40486 (TO%) _ 80p
BN7438  0-85 0-60 0-50 | 8N74104 1-451-35 1-20 | SN74590 1-05 1-85 1-75 0
8N7440 020 0-18 0-16 | BN74105 1-45 1.35 1.20 | BN74191 1.95 1-85 175 ocaszrﬂla‘rg 500 NS 0o 23| NEW BRIDGE
8N7441ANO-75 0-72 0-70 | BN74107 0-50 0-45 0-40 | 8N74192 200 1-90 1-80 106 1 4 100 + 450 RECTIEIERS
8N7442  0-75 0-72 0-70 | SN74110 0-80 0-70 0-60 | SN74193 2-00 1-90 1-80 500 1 350 500 1 “:
aN7443 1-00 0-95 0-90 | BN74118 1-00 0-95 0-80 | BN74194 2-50 2-25 1-90 1800 + ]0: 1000 + 33p SMALL SIZE AND I.O_W COsT
8N7445 200 1-75 1-g0 | BN74119 1-80 1-78 1.65 | 8N74195 1-85 1-70 1-60 Type Voita Price
N7i46 .00 1.75 1.g0 | BN74121 060 0-55 0-50 | BN74198 1-50 140 1-30 PLV. 111
8N7448 51-60 | §N74122 1-35 1-25 1-10 | 8N74197 1-50 1-40 1-30 HALF AMP
8N7447 1:751-60 1-45 | gN74123 2-70 2-55 2-47 | SN74198 4-60 3-70 3-35 ZENER LINEAR BO5/05 50 20p
8N7448 175 1:60 1-45 | SN74141 100 0-85 0-90 | SN74199 4-60 3-70 3-35 BO5/10 100 25p
3 3
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) SRR B8 & 8
ORDEREDEREGARDLES SNORRIX 400 M/W 5% 702C  TO5 75p | B1/05 56 25p m
LARGER QUANTITY PRICES PHONE (01) 402 4891 et 700C TOS® 3y | B1/10 o) 250
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p. BZY 88 Range 709¢  DIL. 30 Bl/%0 00 prid
HIGH POWER SN 74 HOO ) Now in stock—sen B 793C  TOS9 £1.08 B1/60 500 35
LOW POWER SM 74 LOO J for list No. 36 All voltages 7236 DIL. 95p | ONE AMP (G.L)
‘1"01; B 725C  TO99 £450 | TUBULAR
A SELECTION OF SEMI-CONDUCTORS FROM STOCK T T ;:}g ;1;0[92 ggg :;,3‘1’5 1(5)8 gg:
AAY30 10p | BCI47 12p | BUI05 2:25 | OC44  15p | TIS43 35p | 2N3055 85p | 100+ 8p | 74iC T099 2110 | woe 200 40p
AAY42 15p | BC169C 12p | BY100 15p ~ 0C4s 15p | V4054 25p J 2N3440 75p 500 + 85p | 747C W65 45p
AAZ1S 10p | BCI82 10p | BY126 1Bp | OC57  50p | ZTX108 12p | 2N3442 125 | 1000+ 5p n 10 | TWO Aups ; n x L
AC107 35p | BC214 18p | BY127 135p | OC71  15p | 2TX300 12p | 2N3525 75p 72741P D.L.L. 60p TS
AC126 25p | BCY32 75p | BYZI3 35p | OC72  25p , ZTX301 16p | 2N3614 58p | Any one type. 72748P D.IL, 80p [ B2/05 50 s 7%
AC127 25p | BCY34 35p | C106D 65p @ OC77  45p | ZTX302 18p | 2N3G15 75p | — SINCLALR B2/100 100 40p =
AC128  25p | BCY39 1:00 | GETI11 55p | OCBI  25p | ZTX341 20p | 2N3702 10p | 14 watt 5% IC12 $180 | B2/200 200 45p
AC176 25p | BCY42 30p | GETI15 55p | OC83  25p | ZTX500 15p | 2N3704 100 | wWire Ends TOSHIBA B2/600 600 50p
ACI87 25p | BCY43 25p | GETBB0 45p | OC140 53p | ZTX308 17p | 2N3705 10p [ Metal Case TH9013P B2/1000 1000 80p
AC188 25p | BCY55 250 | LM309K OC170 28p | 2G301 30p | 2N3714 1-80 | A} voliages 20 WATT AMP FOUR AMPS i -l
ACY17 80p | BCY70 15p | (T03) 1-87 | OC171 80p | 2N404 20p | 2N3771 1-75 | 6.8 -100 Volts 2447 POST PAID | {H x {L x #&
ACY20 20p | BCY71 20p | MATI2125p | OC200 45p | 2N527 35p | 2N3773 200 | 20p each TH9014P Pre Amp | Bi/100° 100 60p
ACY21 20p | BCY72 15p | MIE340 50p | OC201 75p | 2N696 15p | 2N3790 225 £1-50 | Bi/200 200 85p -
ACY39 55p | BCYS7 299 | MJE370 70p | OC202 80p | 2N697 18p | 2N3819 35p 25+ 180 | paTa AND B4/400 400 20p T
AD140 50p | BCZIl 50p | MJE520 75p | OC203 50p | 2N706 10p | 2N3820 50p | 100+ 18p | GIRCUITS REF B4/600 600 75p
AD149 50p | BD124 80p | MIE2855 OCP71 125 | 2N930 20p | 2N3866 85p | 500+ 12p 42 10p | B4/800 800  £1.00
ADI61 35p | BDI31 76p 110 | ORP12 50p | 2N987 45p | 2N3003 15p | 1000+ 10p i SIX AMPS
ADI62 35p | BD132 80p | MJE3055 ORP60 40p | 2N1131 25p | 2N3906 12p | , o o\ FREE WITH AH x L x &
AF117 20p | BF115 25p | 75p | P346A 20p | 2N1132 25p | 2N4061 12p & bt PURCHABES B6/100° 100 70p
AF118 50p | BF167 25p | MPF105 40p | RAS310AF | 2N1302 18p | 2N4062 18p B6/200 200 75p
AF124 25p | BF173 25p | NKT21420p 45p | 2N1304 22p | 2N4126 15p | 3 Watt Plastic B6/400 400 80p
AF139 20" BF179 30p I NKT%IGQO}) RA8508AF 2§1305 ggp 2N4871 35p | Wire Ends 5% TRANSISTORS, 1 B6/600 600 £1.00
AF186 40p | BF180 30p | NKT$1740p 55p | 2N1307 25p | 2N5457 80p | SEZ Range ,
AF239 4up | BF194 15p | NKT40370p | TAA263 75p | 2N1308 25p | 2N5777 55p ) IC’s, TRIACS, |'SILICON CONTROLLED m
ASY27 30p | BF195 15p anouop TIL208 39p | 2N1613 20p | 28001 1.00 é‘l,' voltages BRIDGES, RECTmEBS_ . $
A8Y28 25p | BFS6l 25p 50p | TIP29A 50p | 2N1671 1.00 | 28012 10-00 8 - 100 Volts SCR’s, LDR’s Tyve e i
BA102? 30p | BF998 25p ouo 35p | TIP30A 60p | 2N2147 75p | 28018 6.25 | 30p each. v PLV. 111
BA115 7p | BFX13 25p | OA81 10p | TIP31A 60p | 2N2160 50p | 28026 8-90 - OKE AMP .
BALIS 15p | BFX34 75p | OADI  "7p | TIP32A 70p | 2N2217 25p | 28301 80p | oo = = CR3 1/03 g §gl’
BAXI3 5p | BFX37 30p | OA200 7p | TIP33A 2N2221 20p | 28303 e5p | SILICON Bamesusous | | SRS1/10 100 30
BAX16 7p | BFX88 20p | 0A202 10p | 1-00 | 2N22224 28324 95p | Attt cng /~0 Zoo ey
BC107 10p | BFY50 20p | OCI16  75p | TIP34A 25p | 40260 5o0p | JYTRE R PE— CRS 1/20 0] pris »
BC108 10p | BFY51 20p | OC20  95p | -50 | 2N23694A 40360  40p T %‘igé’ m, TO48
BC10v 10p | BFY52 20p | OC28  85p | TIP35A p | 40361 40p { Type P.IV.1-11 ¢ RS 3105 AR 30
no10sC 12 | BEYSS 800 0025 d0p 50 | 2N2906 20p ‘ 40362 50p | 1 amp miniature ||| | S o o030 I
BCI13 15 | BFY90 0C28  85p | TIP36A 2N2926 (all | 40408 BOp IN4001 50 v | (‘Rclslﬂ() o0 35P
3 190 | yrLyas soo 0C35  50p 300 | cols) 10p | 40486 75p | IN4002 100 7 J= 6 ES ’~0 100 451’ 1Amp
BCL17 20p | BSX20 15p | OC36 65p | TIP41A 75p | 2N3053 20p | 40636 110 | 1N4008 200 8 { [ GRS 30 400 ¥ yos
BC143 35p ' B8Y27 15p | 0C42  40p ' TIP42A 85p | 2N3054 50p 40430 100 | IN4004 400 8 —— FW‘E:”AHP (T086) 4
- 1N4005 600 10 ta
. CRS 5/400 400 80p
INTEGRATED CIRCUIT SOCKETS IN4006 800 12 v&
R DI CIR e UTTIROCK ) QUANTITY DISCOUNTS IN4007 1000 15 | NEW FREE SEVER Awp rose)
r % 12+ :15% 25+ ANY ONE 1)-5 amp miniature BOOKLET CRS 7/200 200 85p )|
Bt » 20% 100+ 25% 250 + TYPE ;ngé 183 g —_— CRS 7/400 00 70p
b‘v\’y,- “"ﬁr # From above sections except Ini:grated PL4003 200 10 (OVOéR )ISOO CR87/800 600 95p )
i Circuits and Bpecial Offers where dis- PL4004 400 10 SIXTEEN AM‘I)’ 6 )
(6 lead (18 Leal (8 Leat | counts sre included. PL4005 600 12 | TYPES— SCRLG/1005 000 .
D L) I ») D.ILL) Minimum order value £1 please. PL4006 800 15 Send for  yours QCR 155400 200 80p Amp
15p Postage 7p on all orders. PL4007 1000 16 | today SOT A0 G0 £1-00 T048

HENRY’S

RADIO
LIMITED

MAIL ORDER DEPT: 303 EDG WARE ROAD, LONDON, W.

www americanradiohistorv com

RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)

Open 6 days a week 9 am—6 pm Monday to Saturday
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Sinclair Project 60

Stereo 60

Built and
tested
post free

£9.98

pre-amplifier/control unit

The versatility of Project 60 high-fidelity modules is well demonstrated in
this excellent unit. It provides the facilities essential to good stereo and will
enhance the quality of any system it is used with, whether Project 60 or any
any other top line power amplifiers. Compact, yet robustly constructed, the

unit is easily panel mounted and will operate satisfactorily from 18 to 35
volts supply. Silicon epitaxial transistors are used throughout to achieve a
very high signal to noise ratio with excellent separation between channels.
Distortion at maximum output is barely 0.02% with magnetic p.u. input.
Accurate equalisation is provided for all inputs, which are selected by push
buttons. For maximum effectiveness, the Sinclair A.F.U. is recommended
for use with the Stereo 60 pre-amp/control unit. A comprehensive manual
supplied with Project 60 modules makes installing and connecting easy

and ensures best possible results from your system.

Super IC.12 Fay smpiner

Having tntroduced Integrated Circuits to hi fi
constructors with the IC 10. the first time an IC
had ever been made available for such purposes
we have followed 1t with an even more efficient
version, the Super IC 12, a most exciting advance
over our onginal unit. This needs very few ex

ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radio or smali P A setup, etc
The free 40 page manual supplied. details many
other applications which this remarkable IC

make possible. It is the equivalent of a 22 tran

sistor circuit contained within a 16 lead DIL
package. and the finned heat sink is sufficient for
all requirements. The Super 1C.12 1s compatible
with Project 60 modules which would be used
with the 2.50 and Z 30 amphfiers Complete with
free manual and printed cucuit board

SPECIFICATIONS

Qutput power: 6 watts RMS continuous (12
watts peak). 6-80. Frequency Response: 5Hz
to 100KHz+1dB Total Harmonic Distortion
Less than 1% (Typical 0-1%) at all output
powers and frequencies in the audio band (28V)
Load Impedance: 3 to 15 ohms Input im=
pedance: 250 Kohms nominal Power Gain:
90dB (1.000.000.000 tmes) after feedback
Supply Voltage: 6 to 28V Quiescent cur-
rent: 8mA at 28V Size: 22 x45x28mm in
cluding pins and heat sink

Manual available separately 15p post free

With FREE printed circuit
board and 40 page manual

298 Post free

SPECIFICATIONS

Input sensitivities: Radio—up to 3mV
Mag. pu. 3mV correct to R1A.A curve
+£1dB., 20 to 25,000 Hz. Ceramic p.u. —up
10 3mV : Aux — up to 3mV. Output: 250mV
Signal to noise ratio: better than 70dB.
Channel matching: within 1dB

Tone controls: TREBLE ;12 to —12dB
at 10KHz. BASS - 12 to —12dB at 100Hz.
Front panel: brushed aluminium with black
knobs and controls

Size:66 » 40~ 207mm.

Project 605

The easy way

tc buy and Ll
build ===
Project 60

Project 605 1s one pack containing one P25
two Z30's. one Stereo 60 and one Masterlink
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to fength and fitted with neat
Iittte clips to plug straight on to the modules
Thus all soldering and hunting for the odd part is
eliminated Youwill be able to add further Project
80 modules as they become available adapted to
the Project 605 method of connecting

Complete Project 805 pack with

comprehensive manual, post free £2 9 . 9 5
Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
to solder

=iri—l
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the world’s most advanced high fidelity modules

Z . 3 0 & Z . 5 0 p OWG r a m p I ifi e I'S Buih, tested and guaranteed with circuits and instructions manual. 2.30 £4.48 2.50 £5.48

The Z.30 and Z.50 are of advanced design using silicon epitaxial ptanar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (80Q)
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend
on personal preference. but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be used in afar wider range of applications.

SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).— Power Qutputs:
Z.30 15 watts R.M.S. into 8 ohms using 35 voits : 20 watts R.M.S. into 3 ohms using 30 volts.

Z.50 40 watts R.M.S.into 3 ohms using 40 volts - 30 watts R.M.S.into 8 ohms using 50 volts.

Frequency response: 30 to 300.000Hz+ 1dB. Oistortion: 0.02% into 8 chms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 260mV into 100 Kohms (for 15w into 8Q). For speakers from 3to 15
ohms impedance. Size: 14x 80x 57mm.

PI’OjeCt 60 Ste I'eo F. M. Tu nel' Buit and tested. Post free. £25

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils, an
1.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of ‘high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal
is tuned n. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 ptus 20 1n |.C. Tuning range: 87.5 to 108 MHz. Sensitivity:
71V for lock-tn over full deviation. Squelch level: Typically 20uV. Signal to noise ratio: >66dB. Audio
frequency response: 10Hz - 15KHz (4-1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating level: 2;iV. Cross talk: 40dB. Qutput voltage: 2 x 150mV R.M.S. maximum
Operating voltage: 25~-30vDC. Indicators: Stereo on : tuning. Size: 93 x 40 x 207mm.

A.F.U. High & LOW PaSS Filter Unit Built, tested and guaranteed £5.98

For use between Stereo 60 unit and two Z.30s or Z.50s. The unit is very easily mounted and is unique

in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid ’E“‘;. “’...."””’i

(12dB/octave). there is less loss of the wanted signal than has previously been possible. Amplitude H 9 ‘ 1
| P

and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system. H & N
There are two filter sections — rumble (high pass) and scratch (low pass). H.F. cut-off (—3dB) . -

variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variable from 25Hz to 100Hz. Distortion at 1KHz [ S
{35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size:

66 x 40 x 30mm,

Power Supply Units

Designed specifically for use with the Project 60 PZ.5 30 voits unstabilised £4.98 o
system of your choice. Use PZ.5 for normal Z.30 PZ.6 35 volts stabilised  £7.98 -
assemblies and PZ.6 or PZ.8 where a stabilised supply PZ.8 45 volts stabiised
is essential. (Jess mains transformer) £7.98
PZ.8 mains transformer £5.98
Typical Project 60 applications

System The Unitstouse together with Units cost
Simple battery z.30 Crystal P.U, 12V battery £4.48 Guarantee
record player volume cortrol, etc. If, within 3 months of purchasing any product direct from
; - Sinclair Radionics Ltd., you are dissatisfied with it, your
m:\'{gf Retreredliecord ZS0IRZ5 S;Yj::;%roﬁglngf'u' £945 money will be refunded at once. Many Sinclair appointed
T Stockists also offer this same guarantee in co-operation with
12W. RMS continuous 2x2.30s,Stereo  Crystal. ceramicormag. £23.90 Sinclair Radionics Ltd. '
sine wave stereo amp.for  60;PZ.5 P.U., F.M. Tuner, etc. Each Project 60 module is tested before leaving our factory
average needs and is guaranteed to work perfectly. Should any defect arise
- - - - in normal use, we will service it at once and without any
2A5W. RMS continuous 2 x.Z,BOS, Stereo High qqalny ceramicor £26.90 charge to you, '" it is returned within two years from the date
sine wave stereo amp. 60:PZ.6 magnetic P.U. F.M. of purchase. Outside this period of guarantee a small charge
“5'?9 low efficiency (high Tuner. Tape Deck. etc. (typically £1-00) will be made. No charge is made for
performance) speakers postage by surface mail. Air Mail is charged at cost.
BOW. (3 ohms) RMS 2xZ.50s, Stereo  Asabove £34.88
contnuousiSiteivave deNge0 1628 Imains SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ
luxe stereo amplifier. (60W. transformer
RMSinto 8 ohms) - Please send
Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 I'enclose cash/cheque/monaey order.
transformer etc.. controls Name

F.M. Stereo Tuner (£25) & A.F.U. (£6.98) may be added as required.

Address

sirnci=ir- |

953
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Practical Wireless Classified ‘Advertisements

Aerials
GENUINE FULL SIZE 5551 -
18 element TV aenal = G‘\"’:‘H‘;}f‘ M

as used by leading
') = Perfect Pictures.
Save ££8. We sup-
ply_ this genuine
U.H.F. aerial for only
£1-99, can be fitted out
side or inside, Quality
made, technicalty advanced
design. Precision grid re-
E flector eliminates ghosting.
=5 Complete with clamp, instruce
tions, advice.
Monay Back Refund wall/
Caravan Bracket 25p. Low Loss Cable
10p per yard. Plug 8p & FREE with
order maps & channel reference of ail
Radio & TV Transmitters.
Send direct to
Dept PW10, 219 Mansfield Rd., Nottingham.

IMPER TRADING (MRAL LTD.

Direct from the
Manufacturers

U Il.f AERIALS

nriz: nsmm.s LAAR

ST UNE, HEMFREWE

BAINES for High Frequency Aerials
Postage paid on all items.
MULTIBEAMS by J BEAM
MBM 10 £2-20. MBM 18 £2-90.
MBM 30 £3-90. MBM 46 £6-00.
2 MBM 46 £15. MBM 70 £11,
Lg]f Periodic £5 UHF Diplexers 65p
FM Stereo FM4S £5-55 FM6S £7-80.
MASTHEAD PRE-AMPS.
Single Stage £6 00. Twin £8-00.
Wideband £6°9
SAE will brmg full details.
11 Dale Cres., Tupton,
Chesterfield S42 6DR.

For Sale
MORSE MADE EASY!!

FACT NOT FICTION. It you atart RIGHT you will be
reading amateur and commercial Morse within a month
(normal progress to be expected).

Using scientifically prepared $8-apeed records you
automatically learn to recognise the code RHYTHM
without tranalating. You can’t help it, it’s as easy as
learning & tune. 18 W.P.M. in 4 weeks guaranteed.
©  Beginner's 8ection only £3-80, Complete Course £4 - 50

{Overseas £]1 - 00 extra) detailsonly, 4pstamp. 01.-660 2896

GSHSC (Box 19), 46 GREEN LANE, PURLEY, SURREY

SEEN MY CAT? 5,000 items. Mechani-

cal & Electrical Gear, and materials.

K. R. WHISTON,

S.AE. Dept. PW,
NEW MILLS, Stockport.

Ladders

LADDERS. 20ft, £7-80; 24',ft £9-80.
Carr. 80p. Leaflet. (Dept WLS) Home
Sales Ladder Centre, Baldwin Road,
Stourport, Worcs, Tel, 029-93 5222.

954

Classified advertisements 10p per
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, IPC
Magazines Ltd.,, Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be made payable to PRAC-
TICAL WIRELESS and crossed
“Lloyds Bank 1.td.”

Service Sheets

SERVICE SHEETS, Radio, TV etc.,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide. S$.A.E. orders/
enquiries. atalogue 15p. Hamilton
Radio, 47 Bohemia Road, St, Leonards,
Sussex. Telephone Hastings 29066.

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 40p each

“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"
Otherwise cannot be attended to

(Uncrossed P.O.’s please, original
returned if service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number
alternative.

Free TV fault tracing chart or TV list on

request with order.

Mail order or phone 01-458 4882

Situations Vacant

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorin only 4 weeks!
Pay prospects? £2500 +p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obtligation.

London Computer Operators
Training Centre
M94, Oxford House

9-15, Oxford Street, W.1.
Telephone: 01-734 2874

127, The Piazza, Dept. M94,
Piccadilly Plaza, Manchester I.

Teleinhone: 061-236 2935

SOUND EQUIPMENT. Interesting and
varied job installing and servicing
Public Address equlpment A working
knowledge of audio is needed, (or
radio might do). Clean driving Licence
essential. 5 day week. Write or phone
—Mr. N. Reder, N. Reder Ltd., Jubilee
Works, Esther Road, London E.ll.
Phone 01-539 0136.

Wanted

TOP PRICES PAID for NEW VALVES
popular T.V. and Radio types.
KENSINGTON SUPPLIES (O),

367 Kensington Street, Bradford 8,
Yorkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return, WALTON'S, 55 Worcester
Street, Wolverhampton.

¥ SERVICE SHEETS * MANUALS « BOOKS
SERVICE_SHEETS| QYER, 12000 SERVICE SHEETS AND MANUALS IN STOCK Lsenvncs SHEET

TVS, RPLAYERS AND
PLEASE ENCLOSE S.A.

30p + Postage

a WITH ENQUIRIES,...

Catalogue 20p.

NEW BOOKS & PUBLICATIONS

T.V. TECHNICIAN'S BENCH MANUAL by G.R. Wilding.
SEGINNERS GUIDE TO TELEVISION 5th Edition by

SERVICING WITH THE OSCILLOSCOPE by G.J. King

RES-3- T NFT

62.  GUIDE TQ PRINTED CIRCUITS by G.J. King.

76 RADIO, TV & AUDIO TEST INSTRUMENTS.  2nd Edhtion by Gordon J. King -
85 MANUAL OF SOUND RECORDING. 2nd Edition by J. Aldred. 269 pages.
o 203 pages. 156 Illustrotions
PUBLIC ADDRESS HANDBOOK. A Manual of Sound Reinforcement by V. Cop
182 pages.

PICKUPS & LOUDSP EAKERS by John Earl.

AUDIO TECHNICIANS BENCH MANUAL by John Earl,
124, TUNERS & AMPLIFIERS by John Eorl. 187 pages.
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COLOUR TEL EVISION SERVICING by G.J. K-ng 332 pages.
COLOUR TELEVISION PICTURE FAUL TS by K.J. Bohlman. a
MAZDA BOOK OF PAL RECEIVER SERVICING by D.J. Seal. FS.ERT.MRTS. 288 poges

187

.3 King.
RADIO TECHNICIANS BENCH MANUAL by H.W. Hellyer. 21
TRANSISTOR AUDIO AND RADIO CIRCUITS by Munurd‘l;.éa 230 pages. New Edition .
pages. A
TAPE RECORDERS by H.W. Hellyer. Guide 1o Purchase & Operating. 239 pogas
THE HI=F1 AND TAPE RECORDER HANDBOOK by G.J. King.
140 pages. 9

127 Hlustrations . .
125.  WORL D RADIO-TV HANDBOOK 1972. Immense amount of tabulated motter . .
VIDEO-RECORDING: RECORD & REPLAY SYSTEMS by G. White. 216 pages . . a
Send S.A.E. lor Free LISTS of Practical and Technical Books on Radio & hlevlslon naow available to

ELL'S TELEVISION SER

Albert Place, Harrogate, YoOrks.

PRICE + P&P
£4. 0p

Iostrated in Colour - [2.50 lSp
£3.80

poges. 127 {llystrations . £2.25 |5p

212 pages. Iltustratpd £1.60 1%

pages. 131 Illustrot £3.00 15

£1.80 15

£1.80 150

£2.25 15p

304 pages £2.00 20p

Jilustranons . £2.50 15

£3.80 Xp

£3.50 15

£3.00 15

o £3.00 150

114 |||us|m|lar|s £3.00 15

. €210 . 15p

£2.80 2%

£3.25 2p

Tel. 0423—86844 2
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Educational

TELEVISION TRAINING

(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Next course commencing January tst
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London Elec-
tronics College.Dept. A/2, 20 Penywern Road, Earls Court, London SW5 9SU.

Training courses

Tel. 01-373 8721,

o

RADIO, TV, RTEB Certs.,, City and
Guilds, Computers, BRadio Amateurs
Cert., Practical Electronics (with Kkit).
Thousands of successes. Details of
home study courses and jllustrated
book—FREE. BIET (Dept BPW 23),
Aldermaston Court, Reading RG7 4PF,
Accredited by CACC.

CIE, AMSE, C(City & Guilds, etc.
Thousands of exam successes. Postal
courses in all branches of Engineer-
ing. Prospectus FREE. State subject of
interest: BIET (Dept BPW 34), Alder-
maston Court, Reading RBRG7 4PF.
Accredited by CACC.

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

Receivers and Components

NEW GUARANTEED DEVICES
ORDER WITH CONFIDENGE

MICROCIRCUITS: 709 28p; 723 87p; 741 28p; 748 87p;

FET Op Amp £428. TRANSBISTORS: 2N696 14
2N697 14p: 2N1613 16p; 2N1711 18p; 2N2219 18p;
2N2904 17p; 2N2926 RED 6p; OR. 7p; YEL. 8p; GRN.
9p; 2N3053 18p; 2N3054 88p; 2N3055 8bp; 2N3702 10p;
2N3703 10p; 2N3704 10p; 2N3706 8p; 2N3710 9p;
2N3711 Bp; AC127 10p; AC128 10p; AC176 16p; ACY21
17p; AFi24 28p; BCl07 7p; BC108 7p; BC1l08 7p;
BC177 18p; BC178 12p; BCi79 168p; BCY70 10p; BCY71
£2p; BD142 35p; BF115 20p; BF194 18p; BFX29 24p;
BFX84 20p; BFX86 15p; BFX87 24p; BFX88 18p;
BFY50 15p; BFYS51 18p; BFY52 18p; B8X20 12p;
BLY47A 40p; OC44 12p; 0C45 12p; OC71 12p; OC72 12p;
©OC81 18p; OC83 24p;, RECTIFIERS 1 AMP: 50V 3}p;
100V 4p; 200V 5p; 400V @p. IC Sockets 12p; BSOLDER-
CONS 0-8p per PIN; LED Panel Lamp 45p; Carbon 1W
5% RESBIBTORS 22chm to 2-2Mohm 1p each or §p per
10 of one value. ZENER DIODEY BZY88 Series 400mW
5% 2-7V to 33V 8p. DALO PC RESIBT PEN 80p. ME
Series TRANSISTORS also available.

JEF ELECTRONICS ¢

York House, 12 York Drive, Grappenhall, Warrington
‘WA4 2EJ. Mail Order Only. C.W.0. P & P 9p per order.
Oj/seas 65p. Discounts start at 10% for 10+. List free.
NEW FULL 8PEC. GOODS, MOXEY BACK ASSURANCE

HEADPHONES. Matching 9R59DS,
EC10 and all low impedance receivers.
Luxury h§htwe1ght adjustable, foam
%added. apanese: £2-60. Partridge
lectronics Ltd., Broadstairs, Kent.

FERRIC CHLORIDE, 11b 25p. Magnetic
counters 10p. 50 resistors 16p. 20 capaci-
tors 20p. Constructor’s sample parcel
and lists 30p. QSL Display Units (120
Cards), 25p. Postage extra. Derwent
Radio, Scarborough.

5-N-CHANNEL FETs 319E—£1
Full specification devices complete with data and
circuit detalls for bulldlng voltmeter, timer, ohm-
meter, etc.
Send 10p for full list of field effect transistors and
o(?er top quallty translstors avallable at bargain
prices.

REDHAWK SALES LIMITED

45 Station Road, Gerrards Cross, Bucks.
Mail Order only

=

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, capacitors, transistors,
diodes, 1.C., gang, pgts, etc. Tremen-
dous value. Send 1 incl. postage
C.W.0. to Caledonian Components,
Fosterton Firs, Strathore Road,
Thornton, Fife.

PRECISION
POLYCARBONATE CAPACITORS

FRESH STOCK — FULLY TESTED
Ciose tolerance. High stability. All 63V d.c.

0-47uF: ;. £%% 40p;

1-DuF: +2% b0p;

2:2uF: +2% 60p

47uF: £2% 8

8BuF: +2% &

10uF': +59% 81 +2% 21-40; £19% £1-80
184F: +56% 81-60; £2% £2-10; 1% 2270
TANTALUM BEAD CAPACITORS—

Values available 0-22, 0-47, -0, 2:2, 4-7,
6 8uF at 35V, I0uF 25V, ISuF 20V, 22uF
15V, 33uF 10V, 47uF 6V, I1004F 3IV—all
at 9p each; 6 for 50p; |14 for £1. Special pack
6 off each value (72 capacitors) £5.
NEWI—TRANSISTORS. BCI07, BCI08,
BC 109, All at 9p each; 6 for 50p; | 4 for £1. All
biand new and marked. Full spec. devices, May
be mixed to qualify for quantity prices.

POPULAR DIODES IN914—7p each, 8 for
5Cp; 18 for £1. IN916—9p each, 6 for 50p, 14
for £1. 1S44—5p each, || for 50p, 24 for £I.
All brand new and marked.

NEW LOW PRICE—400 mW Zeners.
Values available 4-7, 5:6,6-8,7-5,8:2,9:1, 10, 11.
12, 13-5, I5V. Tol. + 5% at 5 mA. All new and
marked. Price 10p each, 6 for 50p, 14 for £1-00.
Scecial offer 6 off each voltage (66 zeners) £4-50.
RESISTORS, Carbon film W 5%. Range from
2:2Qt02:2MQin El2 series,i.e. 10, 12,15, 18,
22, 27, 33, 39, 47, 56, 68, 82 and their decades.
High stability, low noise. All at Ip each; 8p
for | 0 of any one value; 70p for 100 of any one
value. Special development pack—I0 off each
value 2 :2(2 to 2-2M (2 (730 resistors) £5.

440V A.C. CAPACITORS. 0-IuF, size I}in X
$in, 283p; 0-25uF, size I§in x {in, 30p; 0-47
and 0-5uF, size (2in x §in, 35p; |-OuF, size 2in
x 1in, 45p; 2-OuF, size 2in % lin, 75p each.
SILICON PLASTIC RECTIFIERS |5 Amﬁ
Brand new wire-ended DO27. |00PIV at 8p eac
or 4 for 30p; 400PIV at 9p each or 4 for 3Mp;
8QOPIV at 14p each or 4 for 50p.

Sp post and packing on 2ll orders below £5.

V. ATTWOOD, DEPT, D4, P.O. Box 8,
ALRESFORD, HANTS,

INTEGRATED CIRGUIT
FREQUENCY MARKERS

Designed for amateurs, 5WL's and professional
use. Providing fundamental frequencies and
harmonics up to over 450 Mhz.

MK | OUTPUTS at | Mhz, 500, 100, 50 &
10 Khz, Kit £5-55, Built and tested £6-25

MK Il QUTPUTS at | Mhz, 500, 100, 50, 25,
12'5 & 625 Khz. Kit £6-30, Built and tested £7-00
Dozens of units already in use throughout the
world, Send crossed cheque or P.O. to

CTHILTERN AMATEUR RADIO CLUB
GICAR,
12 ROUNDLANDS, LACEY GREEN,
AYLESBURY, BUCKS.
or S.A.E. for further details.

TAPE-HEAD reconditioning service.
Guaranteed satisfaction. Send worn
head with £2 to: Sara Electronics,
Fawkham Avenue, Longfield, Kent.
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Tismpus alasironis

All Brand New. Money Back
it dissatisfled. Fast Servics.
INDICATOR
0-9DP, with socket and red
Filter £1-89, 7447 21-48.
IC GAS DETECTOR. Bmoke,
Butane, Vapour, etc. 21-99,
data 9p. ULTRASONIC TRANS-
DUCER. Transmit or receive,
#2. LIGHT EMIT DIODES.
Visibie red/panei clip/data, 88p.
INFRA RED (invisible beam), 51-18.
DIGITAL CLOCK integrated clrcuit, 28 pin DIL.
12/24 hr. 4/6 digit. £11-80, data 15p. P.C.B. £1-28
COMPLETE KIT with Plaatic Case £19-89.
CALCULATOR: RATIDMAN 800 £38-50. Data Free.
PW TEXAN KIT less chassis #£21-49. PAKS: ic/semi-
conductor £8. Caps £2-48. Res £1. Transformer
£2:67. TIP 41/42 pair #2. 741/748 86p ea.
INTEGRATED CIRCUITS with data.
741 Op amp DIL 80p, 709 TO5 21p, DIL £8p,
710 36p, 748 39p, PHOTO DETECTOR/amp 44p.
VOLTAGE REGULATORS: 1{ amp 8§ or 12 v .type
21-67. 723 59p, 555 TIMER/stab oscillator 89p.
AUDIO AMP 3-5W Hi-Fi etc. £1-24. Stereo: Dual
Pre-amp 21-489, MPX Decoder for any FM RX 22-69.
74K: Data Booklet 12p, gates 7400 etc. 18p, 74980
88p, 7470/72 20p, 7475 38p, 7492 78p, 7413 20p.
DIL 8OCKETS low profile 14 or 16 pin, for 74N, 13p,
SEMICONDUCTORS
2N8055, 36p, BCl07, 8p. BC108, 7p. BC108, 8p.
AC125/6/7/8, AC127/8, ACI187/8, AF117, 16p;
AD161/2, 85p; BC167/8/9, 17p;, BC177/8/9, 1bp;
BC182/3/4, llp; BC212/3/4, 18p; BCY70, 16p;
BFYb50/51/562, 17p; TI843 UJT, 20p; 2N706A, 12p;
FET 2N3819, 28p; 2N2626 O. Y., 9p; 2N3053, 17p;
2N3702/3/4/5/6/7, 11p; 2N3708/9/10/11, Bp.
1A RECTS: 50V 4p, 400V 8p, 50V Bridge 28p.
1N914/6 8p, OA81/91 7p, 0A2006{202 10p.
ZENERS: BZY88 400mW 1lp, 51V/10W 28p,
MINI BCR 4A/400V 58p, TRIAC 6A/400V 87p.
CAPACITORS: 25/30V Electrolytic.
10/80/100uF, 6p; 200/500uF, 8p: 1,000uF, 18p.
DISC: 22pF thro' to 0-047uF, 8p; 0-01 to 0, Gp.
RESISTORS }W 5%, 1p. PRESBETS 0-25W, bp.
VERO 16p/28p, etc., DIN plugs, 13p; sockets, 9v.
A M. MEDIUM WAVE RADIO KIT £2:89.
ELECTRONIC : CAR IGNITION KIT, 2667,
FREE CATALOGUE, 8AE, Data 8ht. 8p ea.
CWO. P & P 7p, Overseas 35p. Discount 104109%,.
P.0. BOX 29, BRACKNELL, BERKS,

SLEEVINGS, Varnished Glass, Tery-
lene, Cotton, PVC. Fast delivery any
quantity. Carlingwood Ltd., Bridge
Green, Prestbury, Cheshire. Telephone:
Prestbury 48342.

COMPONENTS—Integrated Circuits,
Digital Displays, Diodes, Resistors,
Capacitors, Switches, List 3p. Cavern
Electronics, 29  Clarefield Road,
Leicester LE3 6FB.

RADIOSPARES COMPONENTS at
lowest prices. Send us list of items
require and we will price it by
return ost. Grayshaw Instruments,
126 Sandgate High Street, Folkestone,
Kent. .

MINI MAINS TRANSFORMER MT7,
30 x 30 x 37mm, 7-07V rms, 120mA,
for 9V rectified d.c. Top quality com-

ponent with really comprehensive
data. 70p, UK post 5p. Mail order_only.
AMATRONIX

TD., 396 Selsdon Road,
South Croydon, Surrey CR2 ODE.

ELEVEN BAND RADIO. SW14 (4-30
MHz). Marine. LW, MW, FM. PB
(76-86). Aircraft (108-136). PB (148-174).
Battery/Mains. BFQ. AGC. Squelch
Control. Output: 1:3W. 15in x 10in x
51,in, £66. Eight Band Model, with
BFO, £42. Four Band, MW. FM. Air-
craft. PB, £15. SAE, Full Lists. Lang-
tons Radio, High Street, ROCESTER,
Staffordshire, Tel. 388.

955


www.americanradiohistory.com

TEXAN

NOW ON DEMONSTRATION

seq 4 ¥ o P ¥

Designer approved Kit only £28°50
Instructions only 35p

Pack 1. RESISTORS ..........
Pack 2, SMALL CAPS ,.....
Pack 3. LARGE CAPS ..
Pack 4. SUNDRIES ....
Pack 5. SWITCHES....

Pack 6. CONTROLS ........ £1-
Pack 7. SEMI COND. ........ .
Pack 8. TRANSFORMER .... £4-95
Pack 9. P.C. BOARD ........ £2-00
Pack 10. CHASSIS, etc....... £2-75

Post extra—parts available separately
Send for list and technical spec.

Kits also available for

% Radio Control Systems

% Digital Clock Systems

% Integrated Circuit Amplifiers (to
50W)

% Hi-Fi Pre-amps

% Stabilized Power Supply Units
TELERADIO HIF1, 325 Fore Street,
Edmonton, London N.9 01-807 3718
CLOSED ALL DAY THURSDAY

BRAND NEW COMPONENTS BY
RETURN. Electrolytics 16V or 25V—I1,
2-2, 4-7, 10 mfds—312p, , 47—4p, 106
—5p 50v—1 2p extra. Submlmature
bead-type tantalums— 1/35V, -22/35V,
-47/35V, 1/35V, 2-2/35V, 4- 7'/35v, 10/
16V—88. Mylar Film 10 V—' 1, 002
+005, -01, -02—2p. -04, -

0% P Boly cryebne bav 0 p? L
f. E.12 series—2p.Mullard miniature
arbon Film Resistors EI12 series
1/3W  10—10MQ 8 for S Insured
postage BF The C.R. Suppy Co., 127
Chesterfield Road, Sheffield S8.

COMPUTER PANELS 3p, Reed
Switches, Micro Switches Bsp 0
assorted new components 25p, 25
assorted (Modern) Capacitors 258.
P.P. Sp. Grimsby Electronics, 4
Tennyson Road, Cleethorpes. Lincs.
EXPERIMENTERS Catalogue 5p. (Mail
Order Only).

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandy-
combe Rd., Richmond, Surrey. TW9
2EQ. 01-948 3702.

VALVE BARGAINS any 5—Give Free
ECC82 EFI183-EF184. PCF80. PCL82
PY800. PL36, When buy TVS. 19in.
U.HF./V.H.F. TV £6-50 carriage £1-50.
Slotmeters. Perfect workin% £1-50.
Post Free. MIR Radio & TV, 193 Ram-

say St., Rochdale, Lancs. Tel. 40599,

THE PICTURE BOOK METHOD OF LEARNING

TAPE AMPLIFIERS £3
Use 2 x ECC83, ELB4, EZ80. Low |mpedance
high sensitivity I,p. 3 ohm 2W O/P.

Miscellaneous

operated smgle motor non-sundard deck.
in, X 4|n speaker AII in polished oak
cabmet. (LI;

ESISTORS: 300 5°°. 6Dp (lSp) 200 5%, Hi-
Stabs. 60p (12p); | 1% an_ 2%, 60p (8p);
100 metal oxide, 60p (Bpj One of each,

S 50). 3W 5% R’s: 270, 470, 6K8, |5k, 27k,
3k, 82k, 100 for 50p (25p). Maeters: 2*m
500Vd: 40p (10p); 2¢in. 10V a.c., 40p (10p);
2*m ISOOV electrosutlc. 60p (vof 2%in,
124 0-12+uA, £1 (10p); 34in, ImA 1§p (I p),
24in. 100V rect, (SmA FSD), 60p (I p): 5
0-15-50~150-300-500V mirror scale,

Ferric :hlonde, 11b, 40p (15p); 101b, £3-50 509)

uA709C, 28p; uAT4IC, 25p; 2N3055, 35p;
BC107-8-9, or |4 for £1; 80 + 80 + 20uF/
350V, 10p, | 8lor 75p (25p); 8uF/2,500V, £2

S40p); Reed switch unit, contains 31 250V
A reeds mounted round a drum with magnet
inside, also R's plugs, etc., £1 (25p); 2 for
fl 685 (35p); reeds, 4p uA723C, 40p; 2N 1613,

TEST GEAR: TF144G sig. gen., recalibrated
as new, £20 (£2); decade res. box 0-9999 ohms,
-50 (08) BSR audio oscillator, 0-16kHz
metered /P
GREE ELD ELECTRONICS (PWD),
24 GOODHA T_WAY, W. WICKHAM,
KENT. Tel. 01-777 2001. S.A.E, list. Post in
brackets, small parts, 3p. Callers welcome,
Please ring first (up to 10.30 p.m.).

Books and Publications

Radio BOOKS

Handbk of Transistor Equiv and Substitutes  47p
Handbook of Tested Transistor Circuits 47p
Rad & Electr Colour Codes and Data Chart 20p
Hi Fi, PA & Disco Amplifier Design H'bk 82p
Boys Bk of Crystal Sets and Simple Circuits 23p
How to make FM & TV Aerials, Bands 1,2,3. 23p

Radio Servicing for Amateurs 25p
High Fidelity Loudspeaker Enclosures 47p
Practical Tape Recording Handbook 36p
Practical Stereo Handbook 36p
Practical Radio Inside Out 47p
Transistor Circuits Manual No.1 20p
Transistor Circuits Manual No.2 - 20p
Coil Design and Construction Manual 36p
Radio TV and Electronics Data Book 30p

Transis Circuits for Radio Controlied Models 47p
Pract Transistor Audio Amplifiers, Book 1 25p
Transistor Test Equip and Servicing Manual  30p

Handbook of Simple Transistor Circuits 42p
Modern Transistor Circuits for Beginners 47p
Sound and Loudspeaker Manual 57p
Resistor Colour Code Disc Calculator  ° 15p
Manual Transistor Audio Amplifiers 47p

Practicat Car Radio Handbook 36p

Radio TV and Industrial Tube & Valve Equiv 47p

Practical Transistor Novelty Circuits 47p
{All prices include Postage & Packing)

FREE lists of other titles avail on request, Send to:

RADIO BOOK SERVICE

4 Tredwell Cl Bromley, BR2 9RH

DENCO CLACTON LIMITED
355-7-9 Old Road

Clacton-on-Sea, Essex
Catalogue 20p post paid
S.A.E. all enquiries

“HOW TO LISTEN TO THE WORLD
19737 £1-90. “World Radio TV Hand-
book” published December, £2-80. Post
(first_class) 10p each. David McGarva,
Box 114H, Edinburgh EH1 1HP. Giro
17 412 0001.

Darned

Electronic

Wizardry

by Dewtron

Famous kits, e¢.g. waa-waa complete
kit £2-95; Fuzz kit £4.7
rhythm modules P

Ring Modulator

whole range of synthesiser modules,
musical novelties, etc. Catalogue 15p
from D.EW, Itd.,, 254 Ringwood
Road, Ferndown, Dorset

“AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS”

because this Ministry approved transmitter/receiver
kit does not use R.F. Your transmnssuons will be
virtually SECRET since they won't be heard by
conventional means. Actually it's TWO KITS IN
NE because you get the printed-circuit boards
and components for both the transmitter AND
receiver. You're going to find this project REALLY
FUN.TO-BUILD with the EAS@-TO FOLLOW
instructions. An extremely flexible design with
qulte an AMAZING RANGE-—-has obvious appli-
cations for SCHOOL PROJECTS, LANGUAGE
LABORATORIES SCOUT CAMPS, etc.
GET YOURSI SEND £5-50 NOW
‘(S.A.E. for details)*

TO: ‘BOFFIN PROJECTS’

DEPT. KW2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

NENSARRRAR N S
RECORD T.V. SOUND

using our loudspeaker isolating trans-

former. Provides safe connection for

recorders, Hi-Fi equipment or exten-
sion speakers.

£1 post free. Instructions included.

Crowborough Electronics (PW)
Eridge Road, Crowborough, Sussex.

Bargain of the year. Small new, rexine covered §
box contalning high quallty 7 x 4 speaker, + watt §
tr amplifier, vol contrel, 100v line g
input transformer, etc. £3 each, p.p. 25p.
We are sole distributors for the popular new
BEC teak end instrument cases. Please send
targe s.a.e. for pictures and prices.

Electronic Supplies, 408 Sh vale Road,
Sheffield.

FASCIA PANELS to individual speci-
fication in etched aluminjum. Hard-
ware supplies for constructors.
Printed circuit boards one-off’s. Send
Sp for DHst. Ramar Constructor Ser-
vices, 29 Shelbourne Road, Stratford-
on-Avon, Warwickshire.

BUILD IT in a DEWBOX quality
cabinet. 2in x 2Lin x any length.
D.E.W. Ltd., Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

=~ BASIC ELECTRICITY 5pts £4-50.BASIC ELECTRONICS 6pts £5-40.BASIC TELEVISION 3pts £3-60

{Postage and Packing included)

"'#’The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects.
>a* The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is

your 1009 Guarantee. Free lllustrated Prospectus on request.
Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7THP
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12 VOLT
FLUORESCENT LIGHTS

fas iflustrated)

Beat power cuts. Be independent. l|deal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available.
Guaranteed for six months. Ready to use at:
12 ins. 8 watt £3-60 post paid
21 ins. 13 watt £4-60 post paid

Callers welcome.
For lists or enquiries, large s.a.e.
SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.

BYWOOD STOP PRESS
RADIO CHIP (To72iRes (oyem

AM 10 trans TRF circuit in TOI8 package,
plus six components equals one radio,
price £1:25 incl P & P.
DIL size switches:
|p8w, 2p4w, 4p2w, 4 @ lp2w.
75p 80p 85p 90p + I2p p & p.
NEW LED PRICES:
TIL 302 Large 7 seg display £3-50
TIL312 ¢inch 7 seg display £2-00
TIL209 LED point, four for £1-00

& P on LEDS I2p.

No more Room—Catalogue |Sp—Now!

181 EBBERNS RD, HEMEL HEMPSTEAD, HERTS.
0442 62757

156W INVERTOR P.W. DEC. 1972
Transformers, transistors, etc. M. Hamner
ﬂmshed steel case and dnlled front plate.

TRANSFORMERS only-—£6-50 4+ 50p postage
All Kits complebe with circuit and instruc-
tions. No urplus __ components. BOTH
MODELS AVAII_.ABLE READY BUILT.
ELTON ELECTRONICS,
Hulme St., Bury, Lancashire
Tel: '061-761 1202.

SPECIAL OFFER. Build it in_an
IMHOF Cabinet. 19%;in x 8in x 47in.
Green Stove enamel finish _with
Aluminiurn  Trim and Front Panel.
£3-50 each £6-00 pair. Terms: C.W.O.
postage free. Apply: GIVRX 7, Holling
Head, Tong Park, BAILDON.

THIS MONTrHS BARGAIN*

or
BARGAIN HUNTERS
160 square ins (min) packs of best
quality mixed veroboard only £1-15
post/packing free C.W.0. to:-
LAWRENCE ELECTRONICS
5 Rialto Buildings,

Salford 7.
Telephone: 061-773-3953.

~T0P TRANSISTORS-

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for identification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or
Any 25 transistors for only £1-90

ACY22 BFY5I QC72 2N3702
BC|08 BFY52 0C202 2N3703
BCl09 BSY27 ZTX300 2N3705
BC168 QC45 2N706 2N3706
BCI69 OC71 2N2926 2N3708

Money back guarantee, P. & P. (0p.
J. M. KING (H)
17 Buckridge, Portpoo! Lane, London, E.C.1

RADIO BARGAINS

Grundig Mariner TR865 £3500
Grundig Elite Boy 500

bat/mains £27-00
Grundig Melody Boy 500

bat/mains £27-00
Grundig Melody Boy 1000 £41-00
Grundig Yacht Boy 210 £34.50
Grundig Satellit 1000 £125-00
Alwa AR158 6w.b. (inc. air}  £31-00
Keyo 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

TV’'s! COLOURTV’s!

SURPLUS & REPOSSESSED STOCKS!
PERFECT WORKING ORDER
REPOLISHED CABINETS
MAKES INCLUDE BUSH, FERGUSON 2000,
PHILIPS 500, DECCA, BAIRD
19" COLOUR FROM £109-00
25” COLOUR FROM £135-00

Cash and collect, (Sorry no cheques), or
teiephone Mr. Witson for delivery quotation.

UHF TV’s
from £4

19”/23” SLIMLINES
REPOLISHED CABINETS

UHF TUNERS FOR
FERGUSON 850/900 CHASSIS
ADAPTABLE MOST MODELS

ach—inc. post—Cw

Send SAEforIIsis of TVs, Tubes, Valves,

Slotmeters, etc.
Deilveries arranged anywhere.
Worklng sets to order.
: Weekdays until 8 p.m.

Sa(urday 5 30 Sunday 10 a.m. to 1 p.m.

(15 mins. M1, M62)

TRADE DISPOSALS

1043 LEEDS ROAD, BRADFORD, 3.
Telephones:
Midlands & Nonh—BRADFORD 665670
Scotland—HAMILTON 2951
South West—_REDRUTH 6579

AERIAL BOOSTERS
We make four Iypes of Aerial Boosters. L4562 5
UHF, L12 VHF 405, L11 VHF Radio L10 M/W &
S/W Price L45, L12 & L11 £2-95, L10 £2-45,

VAI..VE BARGAINS
Any 5—45p. 10=70p
ECCB2, ECLBO EFSO EF85, EF183, EF184, EBF89,
EB91, EY86 PCCM PCC89 PC97, PCFBO PCF86,
PCLS2, P BCLB4, PCL8S, PL35, PY3 33,
PY82, PYBOO PY801 30L15 30C15, 6-30L2.

19” UHF/VHF TV £7.50
THORN 850 SERIES

Untested but with complete set of spare valves.
Price £7-50. Carriage £1-50. ® v

100 MIXED RESISTORS 60p
From { watt to 2 watt and from 10-ohms to
10m-ohms our choice.

100 MIXED CAPACITORS £1
From 220PF to 200MFD and from 12v/w to 500v/w
—our choice.

POST & PACKING under £1-5p. Over £1-10p.
SAE 101 Ieaﬂets on aII items, Money back

VELGO ELECTRONICS

62B Bridge Street, Ramsbottom,
Bury, Lancs. !

Please mention

PRACTICAL
WIRELESS
when replying to

Advertisements

Strike a
new note
with

AUDIO

Britain’s exciting new-style
magazine in music and hi-fi
AUDIO is about every
important aspect of the
modern sound scene—

from the make-up of sound,
to the latest means of
reproducing it . . . the
equipment, its installation
and its operation,

AUDIO examines new
trends, looks at the latest
discs and tapes, shows you
how to get the most for your
money—in clarity, definition
and craftsmanship.

AUDIO

Monthly 20p

for your greater enjoyment of
leisure and listening

www americanradiohietorv com
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PRACTICAL
& b P. C. BOARDS
QY AU S —————
SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was Reverberation Unit PCB.

recently described in Practical Wireless and has proved ex-
tremely popular. We are able to offer the kit in two forms; the R P-W. PROJ EGTS

standard kit containing the electronic components only, enab-

ling the customer to tailor these to his own layout, or the All PCB's Fibreglass, Drilled, Roller-Tinned

de-luxe version containing a ready-drilled roller-tinned printed- Circuit and Layout Diagrams free with each PCB

circuit board and fully machined die-cast case with A.M.P REVERBERATION UNIT (Nov/Dec 1972)

Electrical Spade Connector Block. Each kit is supplied with a BBl ) IS peciallyldesignedicofaizofbotditidegiRorsivith
' hed front pane

custom wound transformer, first grade components and full SET of R's, C's, SlC's Sllder Pots, Transformer, and 16in Spring-line
constructional details. Unit £12-90, (with 9in unit £9-70)
The original circuit employed Germanium Power Transistors 8 W;&";’(a;zgﬂf‘“xﬂ;:“; zgn)
for the negative earth version. WE NOW SUPPLY SILICON R's, C's, Semicanductors: Stereo Set £1-70, Mono Set £3-90
P.N.P. POWER DEVICES AT NO EXTRA COST! All PRE-AMPLIFIER (Nov 1972)—for use with 8 Watt Amplifier
components available separately. Case size 43” x 31" x 27, CE (Stereo—ﬂ-lr; dx 7}»;\) Sspelmally dseslgn:d‘tosalso hold all Pots,
i e:z er rotary or slider, plus Selector Swit
Complete ass.embly and wiring manual 25p, refundable on R's, C's, Rotary Pots, Selector Switch, S’er‘i‘nconductors
purchase of kit, . Stereo Set £5-20, Mono Set £2-50
Suitable for 12v or 6v systems with Pos. or Neg. earth. Slldeg Pots &EKnobs‘;rjsiead;f Rmé-r PotsI:
Price: Standard Kit .. £7:25 U.K, Post Free o= Ak e
De-Luxe Kit .£8-75 U.K. Post Free LoGgsE'RAAI'I;'EORR& SIREN (Dec 1972)—PRE-AMP & SIREN
Quantity Discounts: 1-5  Nett PCB (2%in x 2}in) 75p.
6-9 Less 10% Set of R’s, C's, Pot (with switch) S.C's £1-45
) VIBRASONIC GUITAR PRE-AMP (Sept 1970,
Trade .and Oyerseas 1049 Less 15°A° PCB (4in x 13in) for Mic Pre-Amp, 2- Gunar)Pre-amp, Tremulant
Enquiries Invited 50-99 Less 20/0 & Tone Controls, Wah-Wah, Master Volume. Specially designed to
100-999 Less 25%, also hold all pots, either Rotary or Slider. £2-85
Mail Order Only 1000 up Less 30% S;t.,ol S/c's, R's, C's, Rotary Pots, LDR, Lamp, Coupling T/former
STATE POS. OR NEG. EARTH AND 6V OR 12V WHEN Slider Pots & knobs instead of Rotary Pots—EXTRA £3:78
ORDERING. Other Designs Avallable S.A.E. for List (F/scap) and enquiries.
POSTAGE: U.K. 10p any order. OVERSEAS at cost.

DABAR ELECTRONIC PRODUCTS PHONOSONICS

WALSALL, STAFFS, WS1 1UZ DEPT. PW2, 25 KENTISH ROAD, BELVEDERE, KENT, DAI7 58W
Tel. Walsall 34365 AIL ORDER ONLY

l NDEX To ADVERTISERS Felstead Electronics ... 940 2::,0 (B:ook Servnces T ?)ig
adio omponent Pecll ists ... .ee
Radio Exchange Ltd. co ... Be69
A Ltd.... ... 875 | Gladstone Radio ... ... 958
A’p‘;iertrials ) 354 Global Audio Discount Warehouse ... Bé8 R'(dA'o & ';'deomponents 878, 879
Astro Electronics ... 868 Greenweld Electronics ... - 956 Rad;?:cnetty of Great Britain ... ... 880
Attwood, V. ... 955 Radnor Supplies ... o - 949
HAC Shortwave Products .. 950 Readers Radio ... ... B66
B. H. Component Fmors <o e 876 | Hadley, C. «e .. 958 | Redhawk Sales ... e .. 955
Baines, R. .. 000 0 . 954 Harverson Surplus Co Ltd . 927 Riversdale Electronics Ltd ... B86
Bell's Television ... - 954 | Heath (Gloucester) Ltd. w. .. 923 | ROC Electronics Ltd. ... ... .. 93l
Bentley Acoustic Corporatlon Led. ... 948 Henry's Radio Ltd. ...951, cov. iv | RSC Hi-Fi Centres Ltd. ... ... cov.ii, 865
gelrgaTrd Gerald ... 948, tov. 8?3 Home Radio (Components) Ltd. ... 899 | R.S.T. Valve Mail Order Co. ... ... 928
Bi-Pak ge?Eonductors ...' "945, 946, 947 . gsn | Satop Etectronics 5]
-Pak Led. ... ... 883 PP
Bofin Projecss oo, 7T 9sg | ILP. (Electronies) Ltd .00 ses | SaxonEntertainments .. .. .. 887
British National Radio & Imperial Trading . " 954 | Scientific & Technical ... .. 928
Electronic School 867, 949 gelrlay Bgo: Co. Lf_d& 952 ggg
Broadway Electronics ... e 924 | sef EI A 955 incaighadionicsyie g
Bull, J. (Electrical) Led, ... 877 je e“l'%’"‘-’ e = 300 Shopertunities Ltd. . ... 88l
Bywood Electronics .. 957 Jg:‘r:syr'\hgi:stnesm . 900 g:::: EI \LN&&CEOL‘:-;d 870' Bﬂ' ?,7_2' gzg
C. & D. Electronics ... .. .. 924 Sonic Sound Audio Ltd. - 874
C. Caranna «e .. 954 | K.V.A. Electronics e e .. 944 | Special Products D'“"butm Ld. L 874
g:;;’lter; gmaéeur Radio Club ... 955 Kensington Supplies .. 954 gurplfc"a’"“ oo 3;2
ar Radio Co. ... ... Bé6 Keytronics . . 944 wanley Electronics
Colomor Electronics Led. ... 940 King,J. M. . 957
Covrve: l'-‘hgh Fidelity Discount . $e|chm§al I:"dl'.nz gg(é)
arehouses ... 884, 885 0 q eleradio Co. Ltd
Crowborough Electronics .. 956 t:::(!eflcz‘gi:ct::uiu 876, gg; Thdacker,MA IHo z: Sons Ltd. gg(é)
Tidman Mail Order o
D.E.W. Ltd. ... 956 Lewis Radio ... 936 o
Dabar Electronic Products e 959 Linear Products Ltd. ... . 944 ¥::S: S::;osals " gg;
Davian Electronics ... 874 | London Computer Operators Trampus EIECKFOH.I.X. 7 955
Oenco (Clacton) ... o oo .. 956 | Teaining Centre w4 Tuacled. .. .. o D D949
Dexter o ... 950 ondon Electronic College
Discosound - 903 Velco Electronics 957
Douglas Electronic Industries Ltd .. 950 | Marshall, A. S . X 2 i
Duke & Co. (London) Ltd, < " Bes M.'.:.sw.'se' Prod%"cts' 3(3)2 Vero Electronics ... .. 900
Morse - 954 W.E.C. Ltd. 924
Eiton Electronics . e 957 t
Electronic Doesu':" Assocutes ... 866 Multicore Solders Led. 20 .. 928 West London Dlrect Supplles ... B76
Electronic Supplies . 956 Weyrad (Electromcs) Led. ... 950
Electrospares ... B74 Padgetts Radio Store ... ... 886 Wilmslow Audio . .- 900, 940, 957
Electrovalue e 935 Partridge Electronics Ltd. ... 886
Elekon Enterprises ... 948 Phonsonics.. .. 959 York Electrics ... .. 882
Elvins Electronic Musical Instruments e 924 Powertran Electronics .. 882 M
Expo (Drills) Ltd. . ... 860 Prolog Services Ltd. ... 958 Z. & |. Aero Services ... ... 960
958
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TRANNIES

(formerly C. HADLEY) HARLOW 37739

No callers please.

All our stocks are brand new with money back refund

24, WOODHILL,
HARLOW, ESSEX | TYPE 3015F

Add 3p P. & P. Price list 8.A.E.

MINITRON DIGITAL INDICATOR

Reads 0-9 and decimals
(Data Sheet on reguest)

1
| TIL 208 LIGHT EMITTING DIODE.
| Made by TEXAS INST. (Red). 36p.

ONLY £1-50

|
1 VEROBOARD
' 0-15 nﬂ0»1
BDI116  79p  OC44 18p ) TIP33A  95p | 2N3711  10p | 16 DIL Socket 10p . Matrix atrix
TRANSISTORS BDI21  80p  OCi5 133 TIP34A 2180 | 40261 490 | Driven by 7447 95p | 28 x 3tin 17 23p
AC107  15p| AL102  Bgp | BD130  48p | OCT1 12p | 2N607 18p | 40636 56p ]‘“ 3 &l 25 25p
AC126  1lp AL103  49p | BD131  B9p | OC72 12p | 2N1171  24p | | 31 x 3%in 25p 26p
ACY27 11p | AU103  85p | BF194  1bp | OCSL 18p | 2N1304°  26p ! 31 x Sin 30p 20p
AC128  11p AUlll  95p | BFY50  15p | OCSID  13p | 2N1305  2bp SUPER LOW Vero Pins (Bag of 36) 20p
ACL76  25p BC107 8p | BFY5L  12p | OC83 20p | 2N2646  47p | PRICED LINEAR I.C'S Vero Cutter 48p
ACI41K  20p  BCl108 8p | BBY95A 16p | OC170 24p | 2N2926 10p DIODES | Pin insertion Tools (‘1 and ‘15 matrix)
AC142K  20p | BC109 8p ME0402 18p | OC200 26p | 2N3053  20p | IN4001 lpISOIA To%9 49p | at 55p.
AD14 429 ggm 20p ﬁnmm 14p | 0C201  g5p | 2N3055  49p imoue 4p|301A DIL ;gp — —
AD150  44p 168 10p | ME4401  10p | OC256 95p | 2N3702  12p | IN4003  6p | 700C To99 D
ADIS1 oo BC189  1lp | ME4102 12p| OC28 80p | 2N3703  12p IN4004  7p | 709C DIL sop| SLIDE POTENTIOMETERS
AD162 ! ? | BCIR2L 8p | MES002 14p | OC29 86p | 2N 3704 12p | OAD0 8p | 723C  To89 87p 58mm, TRACK
AF114  15p| BCIB3L  Bp | MESL01 14p | OC35 25p | 2N2705  12p | 0A91 8p | 723C  DIL 80p|  SINGLE GANGED, LOG or LIN
AF115  15p | BCI184L  8p | ME6102 15p | OC36 86p 2N3706 10p| 0A200  10p | 741C  To®9 36p 1k to IM. 40p each.
AF116  15p | BC212L  8p | MP8111 8%p TIP29A 48p | 2N3707  10p| 0A202 8p [ 741C DIL 84p TWIN GANGED, LOG or LIN
AF117  16p | BC214L  8p | MP8511 84p TIP30A B6p | 2N3708  8p |I844 10p | 741C  8p in DIL 34p 1k to 500k. 60p each.
—— |MP8513 46p TIP3lA 58p 2N3709 10p IN4149  4p|747C DIL 40p e T O N §
CAPACITORS 0C41 13p | TIP32A  69p | 2N3710 10p | WO2 32p | 748C  To99 38p SUPER PACKS
MULLARD POLYESTER CAPACITORS C280 SERIES ; VOLUME CONTROLS | Packot10 |,  Pack of 25
250V P.C. mounting: 0-01uF, 0-015uF, 0-022uF, 8p. 0-033u:F, 0-047uF, 0-068,F, 84p.0-1uF, 4p. | Potentiometers BC169 IN4148
0:-15uF, 0-22uF, 5p. 0-33uF, 8}p. 0-47u), Bip‘.‘,O'GBuF, 11;‘. l-OuF,i‘ap. 1-5;‘#, 20:42-2;‘1“, 24p. | gnrbonlt‘rnck 500 Q) to 2-2M Q ‘S"?‘{‘""‘}’ 50p
— - og or Linear ut tested — = ——
MULLARD POLYESTER CAPACITORS C296 SERIES | Bingle 12p. Dual gang (stereo) 40p. - 'Bm&“k of 10 o
400V: 0-001uk, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-G088F, 0-01.F, 0-016,F, | Single type with D.P. switch 12p extra. 2N2646 BC107 805
0-022;4‘1“, 0-033uF, 3p. 0-047uF, 0-088uF, 0-1uk, 4p. 0-15uF, 6p. 0-22uF. 74p. 0-33uF, 11p. | RESISTORS (unmarked) (Plastic can)
0-47uk, 18p. t watt 5% carbon 1p each 80p each
160V: 0-01uF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-088uF, 8p. 0-1uF 3ip. 0-16uF, 4ip. | § watt 10% carbon 1p each | _ .

0-22uF, 6p. 0-33uF, 8p. 0-47uF, 7ip. 0-68uF, 11p- 1-0uF, 13p.

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each
(uF/V) 10/2-5, 20/2:5, 80/2-5, 160/2-5, 320/2'5, 500/2-5, 8/4, 32/4, 6474, 126/4, 250/4, 400/4,
6-4/8:4, 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/6 4, 4/10, 16/10, 32/10, 64/10, 125/10, 200/10,
2-5/16, 10/16, 20/18, 40/16, BO/16, 125/16, 1-6/25, 6-4/25, 12-5/25, 26/25, 50725, 80725, 1/40,
4/40, R/40, 16/40, 32/40, 50/40, 0-64/64, 2-5/64, 5/84, 10/64, 20/64, 32/64.

MULLARD C437 SERIES

100/40, 160/25, 250/16, 400/10, 640/6-4, BOO/4, 1000/2-5, 8p. 100/84, 160/40, 260/25, 400/16,
640/10, 1250/4, 1000/8-4, 1600/2-5, 12p. 160/64, 250/40, 400/2°5, 340/16, 2000/4, 1000/10,
1600/6-4, 2500/2:5, 15p. 250/64, 400/40, 640/25, 3200/4, 1000{16, 1800/10, 2500/6-4,
4000/2-5, 18p.
Miniature Fixed Ceramic Plate 3p each.
Preferred values from 1-8pt to 10,000 pf.

AD161, AD162
range 2700 to 10 MQ type TR5 |1 . M/P s
- ]

)
2%

AC127 & AC128

triple rated $-i-{, tin oxide x 1- 1
range 100 to 1 M Q. 3p each 110 plus 1?: 10 plus i 48p
SLIDE SWITCH 100 pius 89| RC107-BC108
SPST 10p each. D.P.N.T. 12p anch. _ |~ —— - | BO109
MINIATURE NEON LAMPS |ovogoce © 0 gopl 1 g b
240v or 110v 1-4 bp, & plus 44p each- | ™\ npranded but | |06 nlus 8p

| CARBON SKELETON ] (e B 2L a2 4
PRE-SETS | A -9 8p
Bmall high quality, type PR, linear only: | Unmarked but fully | it 7

| 1000, 2200, 4709, 1K, 2K2, 4K7, tested | 10 plas _—‘P

. 22K, 47K, 100K, 220K, 470K, 1M, 2N3055 Pack of 10

| 2M2, 4M7, L1OM Q. Vertical or horizontal | 1-9 30|>I Plastic BC108

mounting, 8p each. 10 plus 25p' Op

A NEW CONCEPT IN SOUND REPRODUCTION

SONAR SOUND
TRANSDUCER

(IMPORTED FROM N.AMERICA)

Special -Offer

£16:45

SOUND IN THE ROUND OF EXCEPTIONAL QUALITY
1 YEAR WARRANTY

Use on walls, floors, ceilings, cupboards, cabinets, doors, partitions, caravans,

cars, boats, indoors and outdoors, in corrosive atmosphere — underwater,

swinming, diving.

Impedance 8 Ohms Weight:  2ib

Freq. Response: 100 17000 Hz Size: 4" dia. x 1%

Max. Rating: 15Wr.m.s. No expensive cabinet needec.
30W IHFM No cutting out required

Min 2 W for background level Concealed mounting.
music Full instructions provided.

Mail Order Only

Cheques/P.0./M.O. with order/letter.
Payable to: PROLOG SERVICES LTD
Postage & Packing 30p extra

Allow 14 days for delivery

Money refunded if Transducer
returned undamaged within 14 days
of despatch.

Sole European Distributors

PROLOG SERVICES LTD.
PROLOG HQUSE,
FLAWBOROUGH,

NOTTM. NG13 9PA

Tel: Whatton 50681

MAIRS TRANSFORMERS, 240-250v. input Deduct 109% from total bill for more
than one transformer.

100v. at 100m.a. 35p (20p)

Charger 12v. at 13A, 80p (20p)

200v. at 50m.a. & 6-3v. at 1A, 85p (20p)

280v. at 50m.a., 22v. at 1A, 6-3v. at 2A, 78p (25p)

250v. at 50 m.a., & 6:3v at 1}A, 50p (20p)

19v. $A, 80p (16p). G. 19v. 24, 7bp \20p)

90v. at 100m.a., & 220v. at 60m.a. 385p (20p)

RIS

Copper laminate board 117 x 8” x #”. Five for £1 (post 15p). 5" 3-ohm speaker 80p
(post 15p); DULCI 207 sterec amp. £18 (50p post); 8G8-audio amp. modules EA 1000
with handbook, 3 W. into 15-ohm each amp. Two for £4-25 (post 20p).

STEREO AMPLIFIER 2 x3W. Printed circuit. Valves

EZ80 & 2 ECLS82. Liguidated stock of well-known

manufacturer. Front panel 127 x 27. Chassis 9" x 3”.

Controls on-off, balance, ganged vols.,, ganged tones;

for 200-250v. a.c. Output transformers for 3-ohm speakers.

With knobas. Also available for 110v. a.c. Only £6 (p. & p. 50p)
110v. type £5 plus post.

MW/LW TRANSISTOR RADIO

Complete set of parts for this MW/LW
Translstor Radio. Coverage 192-556m <+
1070-1870m. 9 volt 6 transistor superhet
using 3 AFI117 in RF and IF stages
powered by a two stage AF amplifier using
3 x ACI28. Output approx. 500MW.
Also works off car-aerial. Ply case, rexine
covered. Requires PP7 battery, price
27p extra. 3}in high-quality speaker.
Price £8 plus 40p. P. & P.

POWER SUPPLIES (A) 3, 4}, 7}, 7} & 9v. 400ma. £3-50. (B) 3, 4, 6, 74,9 & 12v,
8500ma. £4-25. (C) Car Adaptor, Neg. earth only 12v. inpat (11v. to 164v), output 8,
7%, 9v. 460ma. £5:00, Add post 20p one item, 30p for two.

METAL FILM RESISTORS } watt 27-obm to 2-7m. (E12 5% range) lip each
Minimum order 50p. Post paid.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants

(Closed Wednesday)
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Head Office and Warehouse
44A WESTBOURNE GROVE

LONDON W2 5S$F
Tel: 727 5641/2/3

Z & | AERO SERVICES LTD. Retail Shoo

85 TOTTENHAM COURT ROAD
LONDON WI

Tél: 580 8403

Open all day Saturday

Please send all correspondence and Mail-Orders to Head Office
When sending cash with order, please include 124np in £ for postage and handling
MINIMUM CHARGE 15np. No C.O.D. orders accepted
Please note that the valves offered below are not necessarily of U.K. origin

0A2 040 | 6ARS 085 6F5  0.75 | 6Y6G 0.80 EF92 035 | GY501 0.70 | PF86 0.70 | U282 0.55
0A3 048 | 6ARII 1.25 045 | 7 o7 | First Quality Fully Guaranteed | xrs o40| Gzac 045 | Preis 100 | 6301 035
OB2  0.40 | 6AS5  0.50 0.50 | 9BW6 0.70 EF97 0.65 | GZ31 040 | PFL2000.85 | U403 0.70
0B3  0.70 | 6A87G 0.85 0.50 2 0.80 EF98 075 | 6232 0.50 | PL33 0.40 | Udo4 0.70
0C3  0.40 [ 6AT6 038 0.70 0.65 EF183 030 | G233 0.75 | PL36 0.55 | U801 0.80
OD3 040 | 6AU6  0.30 0.85 0.55 EF184 085 | ¢734 0.0 | PL8L 050 | UABCSO
IR3GT g.45 | 6AVE 0.40 0.50 | 1011 0.75 EF804 1.25 | HABC800.55 | PL82  0.45 0.40
1L4 025 | 6AWSA 065 0.00 | 1089 0.65 BRAND EK90 032 | HK90 0.50 | PL83 045 | UAF41 0,70
IR4  0.50 | 6Ba6 028 0.80 | 10K18 0.80 EL33 1.50 | KT66 8.35 | PL84 0.40 | UAF42 0.80
IRS  0.45 | 6B16 0.32 1.00 [ 10L1  0.60 EL34 050 | KT88 225 | PL302 0.85 | UB4l 085
184 0.30 | 6816 g.gs g.:;g lOLI)I]ng r’i“ o.gg N78 11:0 PL5O04 0.75 | UBCAl 0.55
185 030 | 613116 0.75 . .7 L37 1. PABC800.40 | PL30S 0.90 | UBCS1 0.45
IT4  0.80 ) 6BJ6  0.55 0.80 | 12485 0.70 ELE CTRONI C VALVES EL41 0.75 | PC86 0.60 | PL509 1.10 | UBF80 0.40
1U4 040 | 6BK74 0.75 0.80 | 124 0.60 EL8L 0.55 | PC88 080 | PL801 1.00 | UBF89 0.40
105 0.75 | 6BN5  0.43 040 | 12 0.60 | 30A5 0.60 | 50CD6G1.20 | DL96 0.65 | ECC88 0.40 | EL83 050 | PCo2 0,05 | PL802 095 | UBL1 0.70
1v2 065 | 6BN6 060 i 6J6 080 | 12AE6 0.60 | 30AE3 0.40 | 50EI56 0.85 | DM70 0.60 | ECC89 0.50 | EL84 0.25 | PC97 0.50 | PMB4 0.60 | UBL21 0.70
1X2B 055 | 6BQ5 026 | 6J7  0.45 | 124L5 0.85 | 30C1  0.30 | 50L6GT0.60 | DM160 0.88 | ECCO1 0.30 | EL85 0.43 | PCO00 0.48 | PY31 0.35 | UCS2 045
2D21  0.40 | 6BRR  0.75 | 6K4I7 0.80 | 12A4Q5 0.50 | 30C16 1.00 | 8542 0.55 | DY51 055 | ECC1890.85 | EL86 0.40 | PCC84 0.40 | PY33 0.63 | UCC85 0.45
344 045 | 6BR7 1.35 | 6K6GT 0.75 | 12416 040 | 30C17 1.10 | 90AG 2.40 | DY86 0.35 | ECC8071.00 | EL90 042 | PCC85 0.40 | PY80 0.40 | UCF80 0.70
3A5 075 | 6BW6 080 | 6K7  0.43 | 12AT7 0.40 | 30C18 0.80 | 90AV 2.50 | DY87 0.38 | ECF80 0.35 | EL95 035 | PCC88 0.55 | PY81 0.30 | UCH21 0.60
3BP1 3.50 | 6BW7 080 | 6KBG 045 | 12A1°6 0.45 | 30F5 1.00 | 90C1 075 | E88CC 0.70 | ECF82 0.35 | EL821 0.60 | PCC89 0.55 | PYs2 0.35 | UCH42 0.70
334 040 | 6BX6 025 | 6K25 075 | 12A1;7 0.38 | 30FL1 0.80 | 90CV 240 | E180F 1.00 | ECF8041.65 | EL822 1.40 | PCCI89 0.80 | PY83 0.38 | UCH81 0.40
3v4 065 | 6BZ8 045 | 6L6GT 0.55 | 12AV6 0.45 | 30FL121.10 | 807 050 | EBIOF 2.0 | ECH42 0.75 | ELL80 0.75 | PCC8050.95 | PY88 0.40 | UCL81 0.60
BI4GY 076 | 6C4 035 | 6L7 045 | 12 0.70 | 30FL14 0.00 | 813  4.00 | EABC800,38 | ECHS81 0.30 | EAI34 1.00 | PCC8060.95 | PY800 0.47 | UCL82 0.35
5U4G 0.40 | 6C5GT 0.55 | LIS  0.50 | 12 0.33 0.40 | 866A 0.85 | EAF42 0.60 | ECAS83 0.45 | EM71 0.80 | PCF80 0.30 | PY801 0.50 | UCL83 0.65
5V4G 050 | 6CBG  0.40 | 6LD20 0.50 | 1 075 | 30L15 0.95 | 5642 0.70 | EBC33 0.60 | ECH84 045 | EM80 0.45 | PCF82 0.35 | PZ30 038 | UF9 0.5
5V3GT 0.45 | 6CD6GA 6N7GT 055 | 12B4A 0.85 | 30L17 0.95 | 6080 1.75 | EBC41 0.85 | ECL80 0.50 | EM81 060 | PCF84 0.60 | QQVO02-§ UF11  0.60
523  0.75 1.30 | 6P25 1.50 | 12BA6 0.45 | 30PI2 1.00 | 6146 1.80 | EBCS1 0.33 | ECL81 0.50 | EM83 0.50 | PCF86 0.60 2.25 | UF41 0.85
5Z4G  0.45 | 607 0.60 | 6P28  0.65 | 12BA7 0.50 | 30P19 095 | 6146B £.50 | EBF80 0.40 | ECL82 0.35 | EM8¢ 0.35 | PCF87 110 | QQVO03-10 | UF421 0.85
6/30L2 0.80 | 6C116 0680 | 6Q7  0.50 | 12BK6é 0.50 | 30PL1 095 | 6360 125 | EBF83 0.40 | ECL83 0.70 | EM85 1.00 | PCF8010.50 1.25 | UF43  0.65
6AB4 045 | 6CL6  0.80 | 68A7 0.45 | 12B17 0.50 | 30PL13 1.10 | 6939 225 | EBF89 0.32 | ECL84 0.55 | EM87 070 | PCF8020.50 | QQV03.20A | UF80 0.3
BAF4A 0.60 | 6CU6 080 | 6SG7 0.45 | 12BY7 0.85 | 30PL141.25 | 7199 085 | EBL31 1.80 | ECL85 0.55 | EN91 0.40 | PCF805 0.80 5.26 | UF85 0.40
6AG5 025 | 6CW4 0.70 | 68K7 0.60 | 12K5 1-00 | 35A3 0.60 | 7360 2.20 | EC63 0.50 | ECL86 0.40 | EY51 0.40 | PCF8060.75 | TT21 8.40 | UF89 0.40
6AG7 045 | 6CY5 0050 | 63L7GT0.45 | 12K7G70.50 | 35A5 0.75 | 7586 1.50 | EC86 0.60 | ECLL80O EY80 0.75 | PCF8080.90 | TT22 8.50 | UL4L 0-85
6AII6 0.60 | 6CY7 076 | 68N7GT0.46 | 12Q7::T0.45 | 35B5 085 | 7895 150 | EC88 0.80 220 | EY8l 0.40 [ PCH2000.70 | U18/20 0.75 | UL84 0.43
64J8 030 | 6D3  0.55 | 63Q7 0.50 | 128R7 0.50 | 35C5  0.80 | A2293 220 | EC90 0. EF37A 1.00 | EY83 0.55 | PCL8L 0.50 | U25  0.85 | UM84 0.30
6AKS5 0.40 | 6DC6  0.80 | 68R7 0.50 | 2001  0.60 | 35D5 0.75 | AZL  0.80 | ECO2 0.45 | EF40 050 | EY86 040 | PCL82 0.35 | U26  0.85 | UYIN 0.50
6AKG 060 | 6DK6 060 [ 6T8 038 | 20L1 110 | 35L6GTO.76 | AZ31 0.55 | EC93 0.60 | EF41 065 | EYs7 043 | PCL83 0.85 | U3L 070 | UYLl 1.00
6AL3 043 | 6DQGB 0.75 | 6U4GT 0.70 | 20P1 050 [ 35W4 040 | CBL1 0.90 | ECC35 1.00 | EF42 0.70 | EYS8 043 | PCL84 045 | U37  6.50 | UY4l 048
6aAL5 022 | 6084 125 | 6U5G 075 | 20P4  1.10 | 35623 075 | CBL31 1.00 | ECC40 0.70 | gFs0 030 | E240 060 | PCL86 0.45 | Us2  0.40 | UY83 0.50
6AM5- 040 | 612A8 0.5 [ 6U8A 0.48 | 20r5  1.20 | 35240 040 | CY31 0.50 | ECC8] 0.40 | ppes o35 | Ez41 076 | PCL88 125 | U76 040 | UYS5 0.40
GAM6 0.37 | 6Eil7 030 | 6V6GT 0.45 | 2505 0.80 | 35Z5GT0.70 | DAF9s 0.50 | ECC82 0.83 | oo o'30 | mzso ggg | ECL800110 | U8 0.40 | W729 0.76
6AQ5 042 | 6EJ7 0385 | 6X4 040 | 25L6GTO 50A5 0.80 | DF98 0.50 | ECC83 0.33 B - PCL8010.95 | U191 0.75 | Y63 078
6AQ8 070 | 6KW6 0.70 | 6X5GT 0.45 | 25Z4G 50B5 0.70 | DE82 070 FECC84 030 | EF8s 028 | EZ81 0.29 | PCL8050.50 | U201 0.50 | zso3u 1.85
6ARS 085 | 6F1  0.75 1 6X8  0.85 | 26Z6GT0.75 ) 50C5 0.60 | DK96 0.60 | ECC85 0.40 | EF91 0.37 | GTIC 8.00 | PD500 130 | U281 0.55
TRANSISTORS | =
2N696 015 | ACI28 015 | ppihs  g'ge
2N697 015 | ACI32 0. BDI124 060
2N698 080 | ACIB3 020 | Lp37  o75
2N705 070 | ACI64 015 | phize g
2N706 010 | ACI57 017 | B}z g0
aN708 015 | ACI69 010 | puer o1
oN753 025 | ACI76 017 | ppi7s 020
2N929  0.20 | ACI87 026 | ppirg  g.30
2N630  0.20 | ACIS8 025 | wiige .30
2N947 080 | ACY17 025 | o131 080
2N1131 025 | ACYI8 020 | pilas 090
2N1132 025 | ACYI® 028 | ppigs  gg0
2N1184 125 | ACY20 020 | piyos 14
2N1302 017 | ACY2L 020 | prios 014
9Ni303 017 | ACY22 010 | Bpies  01g
2N1304 0.20 | ADI4O 050 | R[yje;  ol2
2N1306  0.20 | ADI4® 045 | Lpoos 035
2N1306 025 | ADI6l 0385 | piiwsr  0.25
2N1307 026 | AD62  0.35 | jewss .80
2N1308 025 | ADZIL 125 | jywesg  0.20
INIS1s 013 | Aene o1y | DEWel o0
2N1613 0. 3 X .
UNITIY 080 | AF1IS 017 {;:‘;fg g%g . MULTIIYIETERS MADE IN USSR
2N1786  0.76 | AFL1E 017 | gpyis 025 Prices of these exceptionally well made instruments range
QN2147 076 | AF117 017 | Bpvse 090 A A
2N2160 060 | AFII8 030 | ppvil  o'ge from £4-95 to £10-50. Please write for illustrated catalogue.

025 | AFI25 020 | pryso  g'ap

020 | AF127 020 | poyes o717

IR || AR & Beyyr  Ols SYNCHROSCOPE TYPE C1-5 HIGH CURRENT THYRISTORS

085 | AF186 040 | pover  gg BTX47-1000R ; 1000V 11-5A .. . .. 2300

8.40 :L;':i!: g.gg RSY95A 012 BTX47-1200R ; 1200V 11-5A .. . .. 2250

-25 i ; 0ocC16 0.50 Made in USSR BTX48-1000R ; 1000V 16A .. .. .. 2250

0'1§ Ag%l% ‘l).gg 0C22 0.50

0.1 ARY?2 . 2 X

010 | axya 030 s Bl TRANSISTORIZED

g sye d oc2s 0.35

G| At owe | 8GF  un AUDIO SINE-WAVE OSCILLATOR

i N 4 oC28 5

025 | ASZ15  0.70 5

o025 | Aszis o070 | O%28 .80 .TYPE G3-36

017 | AS217 078 | oo bty Made in USSR

017 | ASZ18 076 | ocyn 0.20

016 | A8230 028 | o045 018

0.15 | ASZ21 0.40 | oo4n 012

020 | AUYI0 100 | GGz 010

0.15 | BCI07 010 | gory 012

0.15 BCI108 0.10 OCT2 0.12

0.32 | BCI09 010 | o073 0.30

0.20 | BCLI3 010 | ga7s 0.15

015 | BCIIE  0.20 | oi7g 0.15

0.25 [ BC134 020 | ¢y 025

010 | BCl47 040 | oG78p  0.90 _ _ o »

0.10 | BCl48 0.10 | g 0.20 3-in_tube fitted with telescopic viewing hood, giving

0.12 BC149 0.12 OC81D 0'20 bright display in full daylight. Bensitivity 10mV/mm

0.12 BC152 0.15 0Ca3 0'20 (parrow band) to 30mV/mm (wide band).

0.10 | BCI58 0.15 | 5G139 0.30 Bandwid;.hl’.)]:l.;r0 c/s—10 {x’;t‘:){’s O‘ISr.oiggered sweep p{e-aet,

.. BC175 0. 3 ¢ at  1-2-5-10-30-100-300- -3 psec  per stroke, . . R

g%g BCI8S 0.@ 88{:‘1) 3250 Free-running time base 20 c/s to 200kc/s with built-in Transistorized Audio R-C Osclllator covering a range

0.25 BCY30 0.25 0C170 0‘25 crystal calibrator providing timing marks at -05-.2-1-5- of 20Hz to 200kHz in four decade bands. Callbration

0.50 | BCY3l 030 | oC171 0.25 20-100 o sec. P— e its, accuracy 39%. Four separate output sockets giving

026 | BCY33  0.25 | 0C200  0.30 A Y i vels. attenuation ratios of 1. 10, 100 and 1000. Micro-

0.15 BCY34 0.30 | ocuol 0.80 Input attenuator 1-10-100. 7 o

030 | BCY72 015 | oCzoz 0.85 Power supplies 127/230v AC. ammeter output Indicator. Output voltage BV into

0.20 | BCZI0 030 | 0C203 0.40 PRICE £39-00. Packing and carriage £1-50. 600 Q. £19-75

0.17 : BCZIl 040 | 0C204  0.40
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& Operation Work Study Carpentry & Join.
C & G Eng. Crafts Works Clvil & Municipal
C & G Fabrication Management Englneering
Diesel Eng. i DRAUGHTSMANSHIP Constructional
Eng.Inspection A MTED. . Engineering
Eng. Met.allurgyh Design of Elec. Construction
E Inst. Eng. &ITgc - Machines Suryevors
R Inst. MotorInd., — pje g PressTool Institute
] B Maintenance Eng.  Decien Clerk of Works
Mechaﬁlcal E\:'{,‘g'k Electrical Council Eng.
Sheet Metal Wor Draughtsman-  Geology
Welding ship %{{ealt&}zx ‘E,)ngi
Gen. Draughts- eat ent,
SECURITY ELECTRICAL & IR et o Yiew
ELECTRONIC Jig & Tool Design Inst. of Builders
A.MS.E.(Elec.)  Technical Drawing Inst.Clerkof Works
C& G Elec. Eng. Inst. Works &
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C& G Elec. Tech. COMMUNICATIONS Painting & Dec.
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them for higher pay and better, more interesting jobs. We can do | ElectronicData E:Thg?;:;ﬁerv' Eract, Slide Rule

Processing Pure & Applied
as much for YOU. A low-cost B.LE.T. home study course gets gstimatmgi Aero Eng. Rl\;[ait.hs ¥
= i i i oremanship AMIM.L eirigeration
results fast-makes learning easier and something to lookforward | 180 e Horks AN R Gost. RubberTechnology
to. There are no books to buy and you can pay-as-you-learn. Accountants - AutoEnglneering Sales Englncers
Why not do the thing that really interests you? Without losing a day’s Mavagement ©  AutoRepelr o Writing
pay, you could quietly turn yourself into something of an expert. Com- | Metrication Garage Timber Trade
. ol L A . Motor Trade Man. Management University Ent.
plete the coupon (or write if you prefer not to cut the page). No obligation | Network Planning MaA/IMI Diploma
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cnr . - — ; fan. Production Eng.  Architecture LEVELS SUBJECTS
Yesterday 1 received a letter from the Institution informing that mv applica Quality Control  Building Over 10,000

tion for Associate Membership had been approved. I can honestly say that this Coaching for many major exams,

group passes

has been the best value for money I have ever obtained — a view echoed by two including HNC, ONC, C & G. eic.
colleagues who recently commenced the course”.—Student D.I.B., Yorks. POST TOD a FOR a
love, with unlimited prospects’.-—Student J.A.Q. Dublin. .

“My training with B.LLE.T. quickly changed my earning capacity and, in the

These letters — and there are many miore I o1 To B.LE.T., Dept. BPW1 Aldermaston Court, CU [BPWI

“Completing vour course, meant going from a job 1 detested to a job that I

next few vears, my earnings increased fourfold”.—Student C.C.P., Bucks. BETTER TOMORROW
Reading RG7 4PF

on file at Aldermaston Court — speak of ' ading

the rewards that come to the man who NAME ..ol .
has given himself the specialised know- ADDRESS e

how employers seek. There’s no surer way
of getting ahead or of opening up new
opportunities for yourself. It will cost
vou a stamp to find out how we can

BI ET SUBJECT OF INTEREST AGE.

Accredited by the Council for the Accreditation of Correspondence Colleges.
help you. Write to B.LLE.T. Dept. BPW1

PeE A S S Sl BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on the 7th of each month by IPC Magazines Limitec¢, Fleetway House, Farringdon 8treet, London, E.C.4. Tel: 01-834 4444. Printed in England by Index Printers,
Dunstable, Beds. 8ole Agents for Australia and New Zealand—Gordon and Gotch (A/sia) Ltd.; South Africa—Central News Agency Ltd.; Rhodesla and Zambia—Kingaton Ltd.: East
Afrlca—Stationery and Office Supplies Ltd. S8ubscription rate (including postage); For one year to any part ot the world £2-65,

PRACTICAL WIRELESS (s soid subject to the foltowing conditions, namely, that it ehall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti-
Jated condition or any unauthorlsed cover by way of Trade, or affixed te as part of any publication or advertising, literary or pictorial matter whatsoever.
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HENBY,S HAmo I.In. EDGWARE ROAD, LONDON, W.2:

404-406 ELECTRONIC COMPONENTS & EQUIPMENT . 01-402 8381

N

354-356 HIGH FIDELITY & TAPE EQUIPMENT. 01-402 5854/4736
309 PA - DISCO - LIGHTING HIGH POWER SOUND - 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS

All Mail to 7303, Edgwate Rd',

Londdh, W2 1BW

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN ZOO"VARDQ CALL IN AND SEE FOR-VOUIRSELF.

?'L’LLD TEXAN
20 + 20 WATT INTEGRATED

1.C. STEREO AMPLIFIER
% FREE TEAK CABINE

FEATURES. New slim design with 6 - IC’s, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.

FACILITIES. On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag. P.U.
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape-head, etc
(Parts list Ref. 20 on request).

Constructional details Ref. No. 21 30p

with com-
plete kits!

(Asfeatured in ''Practical Wireless"
Moy to August 1972)

SPECIAL

KIT PRICE n % SLIM
DESIGN WITH

£28-5 P&P SILVER TRiM
Overall chassis size
45p 144" x 6" x 2" high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

RE(.ORD DECKS
CHASSIS (POST 50p)
SP25/3£10-25 HT70 £14-50
MP60 £9-95 MP6I0 £12-95
AP76 £17-95 GL75 £28-30
PLINTH/COVERS
(State Model)
SP25/MP60/610 £3-30 post 40p
AP76 £4-50 post 40p
C?PRT/P;JN)TH/COVER
(HL) MP60/GBOOH/PC £18-50
MP: |0/SC5MD/TPDZ/PCI
£

995
AP76/M7565M/PC £32-50
AP96/M7565M/PC £39-95

(HL) AP76/GB00/PC  £28-95
(HL) SP25/GB00H/PC £18-95
HT70/G800/TPDI/PC £24-50
(HL)"2025/9TAHCD/PC

£13-95
MP60/SC5MD/PC £17-25
(HL; GL75/GBOOE/PC £41-95
(HL) GL75/G800/PC £38-95

LOw COST HI-FI SPEAKERS

E.M.l. Size 134" x 84", Large Ceramlc Magnet

TYPE 150 6 wart, 3, 15 n
ohms £2-20. Post 229

TYPE 150 TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3, 8
or 15 ohms. £3-85. Post 25p.

TYPE 350 20 watt wnh twee(er
and crossover B and 15 ohms.

£7-70: Pos
POLISHED CABINETS I50 |50TC 450 £4-60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled 150 T/C) per pair £16-50. Post 70p
SERIES 8 (Assembled 450) per pair £18-95. Post 70p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module, Slow
motion _tuning. Built in
battery. Ferrite aerial. Overall
size 77 x 24" x 3. TOTAL COST TO BUILD
£4-85, Post |5p. All parts sold separately. Leaflet No. 6

“BANDSPREAD'’* PORTABLE TO BUILD
Princed..circuit_all transistor design
using Myllard RF{IF Module. Medium
and Long*Wave bands plus Mednum
Wave Bands for extra selectivit
Also siow motibA geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial, Attractive
appearance and performancs

Hewices
-

TEST EQUIPMENT Just aselectiont
SE250B Pocket Pencil Signal Injector £1:-90
SE500  Pocket Pencil Signal Tracer £1-50
THL33D Robust 2K/Volt -55 with case £4-95
TEI5 Grid Dip Meter 440 KHz-280 mHz £13-45
500 30 K/V Multimeter £9-25

With leather case £10-50

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. Ideal remote switching
and signalling. Complete with

data and circuits.
£5-90 per pair. Post 10p

MARRIOT TAPE HEADS
4 TRACK MONO or

2 TRACK STEREO

‘17" High Impedance £2-00
*{8’ Med. Impedance £2-00
'36' Med.-Low Imp. £3-50
Erase Heads for above 75p
£1-75

l63):|‘2|"a‘:k mono—
‘43’ Erase Head for above 75p

200H 20K/V Multimeter £4-20. With case £4-95

AF105 50K/V Multimeter £8-50. With case £9-50

U4341 ACIDC Multimeter with transistor tester with steel

case £10-50

TE20D RF Generator 120KHz-500MHz £15-95. Carr. 35p

TE22D Audio Generator 20Hz-200KHz £17-50. Carr. 35p

Cl-5 3" Pulse Scope IOHz-10mHz £39:00. Carr. 50p

TESS Valve Voltmeter 28 ranges £17-50. Carr. 40p
ALL NOMBREX MODELS IN STOCK

PA-Disco-Lighting a &~

UK's Largest Range—Write B &

phone or call in. Details and

demonstratlons on request.

DJ30L 3 Channel sound to light unit, 3KW £29- 75
DJ40L - 3 channel Mic (built-in) to light., 3kW. £38-75

DJ70S 70 watt Disco amp/mixer. £49 - 9

DISCOAMP 100 watt amp/mixer, £66-50

DJ]105S 30 watt Disco amp/mixer, £32-75

Anti-Feedback Quality Mic,, £11-50

Dj500 50 wat( PA Amplifier £44-00

GROUP 150 watt rms "‘Group’’ Valve Amplifier £86-00

FIBRE OPTICS LIGHTING. — MICS. EFFECTS. PROJECTORS.

SPOTS. DIMMERS — STANDS. MIXERS. SPEAKERS.

Everything for PA — Disco — Lighting.

FREE Stock List Ref. No. I8

® PORTABLE DISCOS — DETAILS ON REQUEST

@ CREDIT TERMS FOR CALLERS

POWER INTEGRATED
CIRCUITS .
Plessey SL403D—3 watt with
8-page data, layouts and
circuits £1:50. P.C. Board
60p. Heat Sink 14p.
Sinclair 1C12—6 watt with
data and circuits £1-80,
TH90I13P—20 watt
Amp Module £4-57.
TH9014P-IC Preamp £1-50.
Data/Circuits for above
No. 42 10p

Power

= = TOTAL COST TO BUILD £7: 98,
p.p. 320. (Bateery 22p). All parts sold separately—Leaflet No. 3

CATALOGUE

Fulty dertailed

ano illus-

HENRY’S trated covering every
aspect of Electronics—
plus data, circuits and

nAnIn I_Tn. information. 10,000 Stock

lines at Special Low Prices
and Fully Guaranteed.

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kc/s BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO

A poputar VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 &
TOTAL £6-97, p.p. 20p. Decoder Kn: £5-97.

Tuning meter unit £1-75

Mains unit (optional) Model PS900 £2-47. Post 20p

Mains unit for Tuner and Decoder PS6/12 £3-25. Post 20p

7 SEG & NIXIE TUBES
(Post |5p per | to 6)
XN3, XNI3, GN6 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

95p.

3015F 7 seg £2 each. £7 per
4 with data.

12 and 24 hour clock circuits
Ref, No. 3

Ministure Ampuﬁer

5 transistor. 300mW o/p.
Fitted volume and sensitivity
control, 9 volt operated.
£1-75 each P/P |5p,

Post
PRICE Paid

(40p FOR CALLERS)
PLUS! FIVE 10p
VOUCHERS

Send to this address—
HENRY’S RADIO LTD.
(Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.l1.—
for catalogue by post only.

All other mail and callers
to 303" see above.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS!

Z30 £3-57; Z50 £437
STEREO 60 PZ5 £3:97
€7-97; PZ8 £477
PZ6 £637; PACKAGE DEALS

Post 25p
2xZ30, Stereo 60, PZ5 £15-95
2xZ30, Stereo 60, PZ6 £18-00
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95

I PROJECT 605 KIT £19-95

Transformer for PZ8 £2-9%
Active Filter Unit £4-45
Stereo FM Tuner £16:95 ¥

1IC12 £1-80; QI6's £15 pr.

Post etc. 20p per item

Quality Slider Controls
60mm stroke singles and
ganged Complete with knobs.
5K, 10K, 25k, 100K, 250K,
500X.

| meg, Log and Lin. 40p each
10K, 25K, 50K, IOOK 250K,
Log and Lin ganged 60p each,

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY’S
All the parts you need plus Data and Circuits — Get a Catalogue — it's all in there!

Pricas subject to change without notice E. & O.E

Hi-Fi & Tape Equipment
= Acknowledged
as U.K.'s
Largest
Stockists
with Lowest
Prices Plus
12 months
Guarantee.
Write or call
for FREE

16 paze lists
(Ref. N. 17)

Transistors - IC'. SCR'S -
Rectifiers - Tri
LATEST BROCHURE Re(
No. 36 ‘I:"n request, or see
our earlier pag

309-354-356-404-406 Open 6 days a week 9am - 6pm (3b3 closed i‘htn-rs;) Al Stos open’all day Saturday.

B MORE OF EVERYTHING AT THE RIGHT 'RIGE ALWAYS AT HENRY'S M
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