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2@ HIGH-FIDELITY STEREQ paCKAZE s

Four fully wired units ready to

‘plug in’.
+ SUPER 30 AMPLIFIER (15 + 15 i 1
watt) in veneered housing .
+% GARRARD SP25 MK I Turn-
table on Plinth with cover
+ GOLDRING CS90 Ceramic Pick-
up Cartridge with diamond stylus
9% PAIR OF STANWAY II Speaker

330

Special Total Price
and 9 monthly

Carr. £1-50

Terms: Deposit £12

payments £8-55 (Total £88-95).

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

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

* Go
Y Pair of Stanway 11 £97 7 Carr,
.

speaker units. £1-50
Special Total Price X

Terms: Deposit £15 and 9 monthly

payments £10-53 (Total £114-55).

ATTRACTIVE = ==

Send S.A.E. for
coloured brochure
showing other money
saving offers.

Matching as recommended for optimum performance.
Package prices apply providing all individral units are purchased
from any branch within 3 months. See lexflet.

% TA12 AMPLIFIER
65 +

6'5 watt in veneered

‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

+ Moderate size only 25X14x 10in. COMPLETE £2 3
% Response 80-20,000 c.p.s. KIT
Impedance 15 obms Carr. 65p

% Performance comparable with units costing considerably 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 qlmr‘ter
section series cross-over system (3) 8 X 5in. high flux middle range speaker. (4) High
efficiency tweeter. () Appropriate quantity acoustic damping material. (6) Handsome
Teak veneered cabinet. (7) Circuit and full instructions. Terms: Dep. £4-60 and 9 monthly
payments £2-47 (Total £26-83).

DEMONSTRATIONS AT ALL BRANCHES
RS hb b i i hio 3 REN D »

Individual Canged Controls: Bass, Treble, Volume and Balance. Printed circuit con-
struction employing 10 Transistors plus Diodes. Output rating I.H.F.M. Frequency
range 20-20,000 c.p.s. Bass Control - 12db. Treble Control 13db. Belector switch
for P.U. or Tape/Radio. For loudspeaker output
impedances of $ to 15 ohms, For standard 200-—
250v. A.C. mains operation. Attractive Black and
Silver finished metal facia plate and matching
control knobs.

COMPLETE XIT OF PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT and
comprehensive wiring £ I I .5 Carr.
diagram and instructions 40p

Or FACTORY BUILT IN TEAX VENEERED CABINET as illustrated £15-98 or
dep. £3-20 and 9 monthly Payments £1-70 (Total £18-50).

housing
+% GARRARD SP25 MK IIT Player
unit on Plinth
* GOLDRING CS90 Ceramic P.U
Cartridge with diamond stylus
% PAIR OF DORCHESTER
Loudspeaker Units
Special Total Price £ 58
g)r Depclilslit £7-15 and
: monthly payments
£6-35 (Total £64-30), Carr £1:25
Trans. Plastic Cover £3-15 extra.’
PACKAGE AS ABOVE but with
Garrard 3000 Autochanger and Sono-
tone 9TA Ceramic Car-
tridge in lieu of SP25 0
and CS90 Carr. £1:25
Or Deposit £6 and 9 monthly pay-
ments £5-70 (Total £57-30)
Trans. Plastic cover £3-15 extra.
HIGH FIDELITY LOUDSPEAKER UNITS;-;. ;-
Cabinets latest style Satin Teak veneer. Acoustically lined or filled o
acoustic damping. Ported where appropriate. Credit terms available. 5
DORCHESTER (Illustrated) Size 16 X 11 X 9in. appr. Range 45-15,000
¢.p.s. Rating 8-10 watts. Fitted High flux 13X 8in. £9_45
Dual Cone speaker. Imp. 3 or 15 chms. Carr. 40p. -
STANWAY II Size 20 X10% x 9%in. approx. Rating 10 watts, Inc. 13X 8in. speaker
with highly fiexible cone surround, long throw voice coil and 10,000 line magnet. High
flux tweeter. Handsome Scandinavian design cabinet. Range 35-20,000 c.p.s. Imp.
8 ohms. Gtives smooth realistic sound output. See ‘package offers’ for £|7.85
iflustration

R.S.C. TAI2 MKIII 6-5--6-5 WATT STEREO AMPLIFIER

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION
HIGH FIDELITY OUTPUT OF 6-5 WATTS PER CHANNEL
Designed for i £ e with any crystal
or ceramic Gram. P.U. cartridge, Radio tuner, Tape
recorder etc. % 8 separate switched input sockets
on each channel % Separate Bass and Treble controls
Y Slide Switch for mono use v Speaker Output -

3-15 ohms y¢ For 200-250v. A.C. mains v Frequency '-;'_:.':4-1

Response 20-20,000 c.p.s. —2dB % Harmonic Distor-

tion 0-39; at 1,000 c.p.s. Hum and Noise —70dB ¥ Sensitivities (1) 50mV (2) 400mV
(3) 100mV. Output rating L.H.F.M. % Handsome finish Facia plate & Knobs.
COMPLETE KIT OF PARTS WITH FULL £ I 5 -SOCan'. Factory bullt with £19:50
WIRING DIAGRAMS & INSTRUCTIONS. 40p. 12 mths. guazantee <
Deposit £3 and 9 mthly pymts £2-15 (Total £22-85). Or in Teak veneer housing £23
Dep. £3 & 9 mthly payments £2-55 (Total £25-95). Send S.A.E. for leaflet.

AUDIOTRINE HI-FI SPEAKER SYSTEMS
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range £5.75 Carr. |
ensure surprisingly realistic reproduction. 30p
£6-75 G

£

OR SENIOR 15 WATT INCLUDING 4
AUDIOTRINE HIGH FIDELITY SPEAKERS

HF126 15,000 LINE SPEAKER
Heavy construction. Latest high efficiency ceramic magnets.

Treated 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. Exceptional performance
at low cost.

HFS0ST 8" 10W £2:88 HFI2D 12" 15W £475
HF102D 107 10W £3-40 HF126 12" 15W £56-50
HF120 12 15W £425 HFI2D 12" 15W £5:90

FANE 807 HIGH FIDELITY SPEAKER

A tull range 8in. 10 watt unit for excellent sound quality, in suitable
enclosure. Caat chassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 25 Hz to
15 KHz. Gauss 10,000. Impedance 3 or 8-15 Q. STATE £3.5°
WHEN ORDERING

HI-FI SPEAKER ENCLOSURES MODERN DESIGN

Teak veneer finish. Acoustically lined. All sizes approx.
Carr. 30p. per enclosure.

JE8 Size 16X 11 X 9in. Pressurised.
Gives pleasing results with,

any 8in. Hi-Fi speaker. £5-35

SE8 For optimum performance
with any 8in. Hi-Fi

speakgr. Size 22X 15 X 9in £6‘41 4

Ported.

o results SEL2 For excint primene with 12in [
with 10in. Hi-Fi spkr. Hi-Fi speaker and Tweeter,, -
Size 24 X 15 X 10in. P’td. 6.74 Size 25 X 16 X 10}in. £7.87

SE10 For outstanding

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BMI1. An all-dry battery eliminator. Size 5%X4}X2in.

A approx. Completely replaces batteries supplying 1-5v and 90v,
-!_1"! t0 battery radio where A.C. mains 200/250v. 50c/s is available,
AR COMPACT KIT ASSEMBLED READY £3-75

L WITH DIAGRAM £3-25 FOR USE

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

200-250v. AC mains operated. Frequency Response 30-20,000 ¢.p.s.
—2dB. Harmonic Distortion 0-3% at 1,000 c.p.s. Separate Bags and
Treble ‘lift and cut’ controls. 3 input sockets for Mike, Gram, Radio
or Tape. Input selector switch. Output for 3-15 ohm spkrs. Max. sensitivity S5mV

OQutput rating I.H.F.M. Fully enclosed enamelled case, 91X2§X5}in. Attractive
brushed silver finish facia plate 103X 31in. and matching knobs. . Carr.
Complete kit of parts with full wiring diagrams and instructions. 40p.

OR FACTORY BUILT WITH 12 MONTHS’ GUARANTEE £9-75

R.S.C. Mklll SUPER 350 HIGH FIDELITY

A COMPLETELY NEW DESIGN
FURTHER IMPROVED IN BOTH

APPEARANCE and PERFORM-

ANCE. REPRESENTING VALUE

FAR HIGHER THAN THE

PRICES SUGGEST.

Only high grade components by Carr.

leading manufacturers. 85p

COMPLETE KIT OF PARTS

Or FACTORY BUILT with 12 months b PRINTED CIRCUITRY

guaraniee. Dep. £5-75 and 9 monthly 5 TWENTY SILICON

payments £3+50 (Total £37-25.) TRANSISTORS.

Or FACTORY BUILT in cabinet as H FOUR DIODES,

illustrated. Dep. £6 and 9 monthly £37 75 FOUR RECTIFIERS

payments £3-86 (Total £40-74)

TECHNICAL DETAILS (Applying to each channel where appropriate)

CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape
{4) Mono L (5) Mono R (6) SPEAKER DIS.(7) Mains onjoff.
Bass, Treble and Balance. Plus Ceramic Mag P.U. Switch.

STEREO AMPLIFIER

+* SATIN SILVER METAL FACIA with black letter-
ing. Black edged knobs with bright silver centres.

Y PUSH-BUTTON SELECTOR SWITCHING

% NEON INDICATOR

REGARDLESS OF PRICE, WE RECOMMEND
USE WITH THE BEST ANCILLARY EQUIP-
MENT THAT CAN BE AFFORDED.

Iy OUTPUT: 15 watts R.M.S. (Continuous) into 8 shms.

i 10 watts R.M.S. (Continuous) into 15 ohms.
HUM & NOISE —75dB Min. Vol. —65dB Full Vol. HARMONIC DISTORTION
FREQUENCY RESPONSE: —3dB 7Hz to 70kHz 0+19% at 1000 Hz 10 Watts
TREBLE CONTROL: +16dB to —12dB at 14kHz
BASS CONTROL: +17dB to —16dB at 40Hz CROSS TALK —58d8
SENSITIVITIES : Disc Mag. 2-6 mV. Ceramic 35mV. Radio 120mV, Tape 120mV.
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio.
S:Sg Ta%tta'Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker

nnections.
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50 WATT
SPEAKER

HEADPHONES
MICROPHONES

SEND S.A.E.
FOR LEAFLET

50 WATT

£ g SPEAKER

100 WATT AMPLIFIER

DISGOTHEQU
I

TWIN TURNTABLE
WITH PRE-AMP

E EQUIPMENT

SAVINGS ON
PACKAGE OFFER

FAL FG1/2 Console
100W Power Amplifier
Pal.: High Quelity Headphones

F.G. 1/2 DISCO CONSOLE
Incorporating twin Garrard SP25
Mk.IIT turntables and Goldring
CBQO Ceramic Cartridges with

“ ching fitted to d stylii.
Headphones controls for each turntahle. Also
(5) Pair 50W Speakers black | MONITORING FACILITIES, plus

renne cnvemd Size approx. | Treble and Bass Controls. Separate

167 x Input for ‘mike’ with vol. control
TOTAL COBT OF ALL switch, - Black  Rexine covered

ILLUSTRATED £] 36 th Fid.
UNITS  Carr. £2:50 e e £69

Terms Deposit 830 and 9 monthly | Terms: Deposit £15 and 9 monthly
payments of £13 25 (Total £149-25 payments of £6-75 (Total !75 -76

FANE ULTRA HIGH POWER LOUDSPEAKERS

R.S.C. COLUMN SPEAKERS PEAL FOR YOCALISTS

All types 15 Ohms covered in Rexine and Vynair
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN
TYPE C48S 25-30 WATTS

TFitted four 8 high flux 8 watt speakers

1 i . 4 .
Overall size approaxnd 89)(]1;);;3:;;‘ I 7.75

Terma:

Dep 43
payments £2 (Total £21)
TYPE C4100 100 WATTS

tive rating. Extra heavy construction. Bize approx. 58 X 16 X 10" Acoustically

AND PUBLIC ADDRESS

TYPE C412S 50 WATTS

Fitted four 12% 11,000 line 15 watt

apeake]r;: Ov:;all slze approx. 56 X 14 X 9in

Terms: Dep. and 9 menthly,

Carr. 50p. payments £3 (Total $31) Carr. 75p£27‘50
£50.50

inc. tour 127 50 watt speskers for conserva-

filled and pressurised. Terms: Dep. £7-50 and 9 mthly. pytsis-qs (Total £58,65). Carr. £1

or Tapu Two separate inputs with vol. controls permit such as --mike” and Plck-np ete. to be used

Al power ratings are. R M.8. continuous. £ YEARS' GUARANTEE
High finx ceramic magnets. All carr. free 5 |
‘POP’ 50

‘POP’ 100 | ‘POP’ 60 |
18”7 00 Watt 15” 60 Watt 12” 50 Watt

14,000 gauss 14.000 gauss | - 13,000 gauss
8/i50 8/I50 150 £10.50
£22.50 | £12.90 T
Dep: 26 and 9 Dep. £3.30 and 9 montbly pay-
mthly payments monthly payments, ments - 81.15
£2.15 (Total £25-35) £1.830 (Total £1B), (Total !1‘2.85l)
FOR BASS GUITAR, ELECT. ORGAN, ETC. o L

RS.C. Al0 30 WATT ULTRA LINEAR
HI FI AMPLIFIER Highly sensitive. Push-Pull high

output, Hum level —70dB. Response
+3dB 30-20,000 c/s. All high grade components. Valves EFR6,
EF88, ECC83, 807, 807, GZ34. Separate Bass and Treble Cont

FANE LOUDSPEAKERS ‘POP’ 25/2 12-25 wATT

Dual Cone 15 £ (for uses other than £6_75 Carr. or Dep. £1 and 9 mthly
Bass Guitar or Electronic Organ). free g;%l;l)ents 75p (Total

Sensitivity 36 nulllvolts For High TNnpedance microphones.
For Clubs, Bchools, Theatres, Dance Halls, Outdoor Functions,
etc. For Electronic Organ, @uitar, String Bass, ete, Gram, Radio

GROUP/DISCO EQUIPMENT PACKAGE OFFERS

Primaries 200-250v. 50c/s. Screened
MIDGET (L. HPED TYPE 2§ x 2% x 2}in.

250v., 60mA, 6-3v. 2a 99D
250—0-"50v 60mA 8:3v 2 ... ....... 2105
FULLY SEROUDED UPRIGHT MOUNTING
250-0-260v. 60mA, 6-3v. 2a., 0-5-6:3v. 2a. £1-40
259-0-250v. 100mA. 6-3v. 4a. 0-5-6-3v. 3a.
300-0-300v. 100m4, 6-3v, 4&.. 0-5-6-3v. 3a. $2:20
300-0-300v. 130mA, 6-3v. 4a. ¢.t., 6-8v, 1a.

for mixing purposes, 200-250v. 50 o/s A.C. mains. For 3 and 15 ohm speakers, Com- £ I 5 75
plete Kit of parts with wiring diagram and instructions. Twin-handled perforated cover |
£1-80. Or factory built with EL34 output valves and 12 months' guarantee for £19-75 Carr. 65p

TERMS: Deposit £4 and ® monthly payments of £2:10 (Total £22-90). Send 8.A.E, for iea_l_iet.
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

FULLY GUARANTEED. Impregnated and Interleaved where necessary.

FILAMENT or TRANSISTOR POWER PACK
Types 8-3v, 1-5a. 49p; 6-3v. 2a. §4p; 6-3v. 3a. 76p;
6-3v. 6a. £180; 12v. la. 55p; 12v. 3a. or 24v.
1-5a 81-85,0-9-18v 13a £1-10; 0-12-25-42v 2a£1-78..
CHARGER TRANSFORMERS 0-9-15v. 1}a. 89p;
24a. 81-10; 3a.£1-25; 5a.8145; 6a.81-65; 8a.22.00
AUTO (Step UP/step DOWN) TRANSFORMERS
0-110/120v. 200-230-250v. 50-80 watta £1.10,
150 watts, £1-90 250 watts £8 76; 500 watts £5- 75

F.AL PHASE 60 MK MPLIFIER  £34.76 PACKAGE PRICE

PR. FANE POP 25[2 26W LISPEAKERB £13.50 carr,

Terms: Deposit £8.50 and 9 monthly —_— £45 £1.25

payments of £4.72 (Total £48.98) £48.256

F.AL. PHASE 50 ME.III AMPLIFIER £384.76 PACKAGE PRICE

PR. FANE POP 50 L/SPEAKERS £21 carr.

Terms: Deposit £12 and 9 monthly — £5l £1

payments of £6 (Total £57.00) £55.75

17 A L. PHASE 100 AMPLIFIER £61.85 PACKAGE PRICE
50W L/8 in cabinets £59.80 carr.

Termu Deposxt £22 and 9 monthly — £l l8 £2-50

payments of £11,62 (Total £129.58) £121.75

F.A.L. PHASE 100 AMPLIFIER £61.95 PACKAGE PRICE

4 FANE POP 50 L/SPEAEERS £42 .,

Terms: Deposit £16 and 9 monthly’ £99 carr. 22

payments of £10.53 (Total £108.50) £108.95 .

For Mullard 510 Amplifier ............ 22.46 | OUTPUT TRANSFORMER.!
350-0-350v. 1001nA, 6-3v. 4a., 0 5-6-3v. 3a. £2:20 |Standard Pentode 5,000 Q or 7,000Q to 302 50p HIGH QUALITY LOUDSPEAKER UNITS
350-0-350v. 150rnA, 6-3v, 4a., 0-5-6-3v. 3a. £8.85 ] Push-Pull 8 watts EL84t0 3 Qhor 15 Q.. 88p | TWO TONE REXINE AND VYNAIR FINISH
425-0-425v. 200mA, 6-3v. 45. ¢.t., By, 3a. $4.95 | Push-Pull 10 watts 6V8, ECL86 to 3, 5, 8 or L125 50 WATT L12 12° 256 WATT
425 0-425v. 200mA, 6 -3v, 4a., '8 3v. 3a., 5v. BT S Y0 s sl £1-837 { Fitted pair of 12 50 watt ] 10,000 lines 15

............................ Push-Pull EL84 to 3or 156 Q10-12 watts.. 2185 | high flux speakers for | ohma. Also sup- "
450 0-450v. 250mA, 6-3v. 4da., c.t., Hv. 3a. £5 50 § Push-Pull Ultra Linear for Mullard 510, efc, £8-80 | conservative rating. Imped- | plled Rexine
TOP SHROUDED DROP-THRO' TYPE Push-Pull 15-18 watts, sectionally wound ance 8-15 ohms. covered Carr 45p
250-0-250. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. £195 | 6L, K66, ete, tor 3or 16 O ........ #1900 f o oo oo oo o =
250-0-250v. 100mA, 63V, 308, +......... £155 | Push-Pull 20 watt high quality sectionally r doposit 84and 2 €31 T2 {118 15" x5 10 Watt
250-0-250v. 100mA, 6-3v. 2a., 8-3v. 1a. .. £1:60 | _wound EL34, 6L6, K'T68 etc. to 3 or 15 2 £3-80 | Mot %Q:ft;s"_ 5 P | 10,000 lines 3 or 15 ohms. £5 25
350-0-350v. 80mA, 6-3v. Za., 0-5-6:3v. 9a. 2165 |SMOOTHING CHOKES 150mA, 7-10H. 250 & | £3:35. To 41 Btate impedance required. “i0p
250-0-250v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £2:20 |70p; 100mA. 10H, 200 Q 60p; ‘80mA, 10H,
ggg-g-gggz. mgz;A, g-gv. :a., o-s-g.av. :{a 2220 [350 0 50p; 80mA, 10H, 400 2 £5p. FAL PHASE 50 MKk AMPLIFIER 50W
+0-, . 130mA, §-3v. 4a., c.t. 8:3v. 1a.

Suitable for Mullard 510 Amplifler. ..., . 22-60 |SELENTUM KECTIFIERS F. W. (Bridged) Solid state 4 Separately controlled inputs
350-0-350v. 100mA, 8-3v. 4a., 0-5-6-3v. 3a. £2:20 | All 6/12v. D.C. output. Max. A.C. input 18v. Plus master vol. control. Ind. Bass and Treble
350-0-350v. 150mA, 6-3v. da., 0-5-6-3v. 3a, £2-60 §la. 25D, 2a. 85p. 4. 5OD. 4a. 86p. Ba. 80D, Controls. Protective ciroult to guard -against

T = g.am?‘gellrox;qgccndenm shorts. lgutput for

Available on 2308 peaker/s ; ohms. 8ize "X T XTE
LOW DEPOSIT CREDIT TERMS paris excepte;uNh OVeL[S8 (Kifalot 200-250v. A.C. mains.Output 50 watts music rating. £34 75 ‘
INTEREST CHARGES REFUNDED on crodit sales sottled in 8 months. Or dopowit £9.25 & 8 monthly payments £3-50. Total £95.75. 75p.

HULL 9! Paragon Street (Half-day Thurs)

LEEDS 5-7 County (Mecca) Arcade, Briggate

LIVERPOOL 73 Dale Street (Hzlf day o

Road,

LONDON 238 Edgvzaref

. Tel.

NOTTINGHAM

R.S.C. Branches listed below open all day Sats.

R R
{1
BIRNINGRAM 2901 Gros VISR
DERBY 26 Osmasten WG #EZ%;%Z"(.S'?.?'Q;‘?M"Z;?

413

el,
18 P Half-d. W d.
DARL'NGTON risstgacs] (Hlalfiday 1‘63043

EmNBURGt!z:: L='lth:=- ;“;“d d'YrTW 576
GLASGOW 326 Arayle St. (Half-day Tues

32 High § Half-d: Th
LEICESTER 32 Hish Street (Halt-day Thurs. Yos20

f-day Wed.), Tel 28252
Wed.).
236 3573

MANCHESTER 60A az‘:rgxsrtsr)ee;rd T

MI DDLESBROUG(I:allggalZl:\vN:zzt 'Ilizl 3!32”2-323

Wed.). Tel. 47096.

NEWCASTLE #75E ‘éinv?.'iﬁ‘:‘éior:{ “Fuifel
l9/l9A Mark:t S:reet

(Half-day Thurs.) Tel: 48068

SHEFFIELD 5 Sssiprtofis Ele sy

. 20505 | (Half Day Thursday)  Tel

A'ITDIO HOUSE, HENCONNE!
Tel: Pudsey (00785) 7768
TERMS C.W.0. or C.0.D. Ko C.0.D.

qnoted.

8chools, Hospitals, H.M. Forces etc.

AnOf BranCh /

51 Now OPEN AT-—
19/19A MARKET STREET

x| NOTTING HAM

248 4158

HI-F! GENTRES LTD.

IL, ORDERS & EXPORT ENQUIRIES TO:—
R LANE, LEEDS, 13.

under £1.
Postage 25p extra under £2. 30p extra over £2 or as

Trade supplied. 8.A.E: please with enquiries.
Buppliers to Govt. Depls. Education Authorities,

MAIL ORDERS MUST NOT BE SENT 10 SHOPS

R.S.C. BASS REGENT
50 WATT AMPLIFIER

A powerful bigh quality all-purpose unit for
lead, rhythm, bass guitar, vocalists, gram,
radio, tape, Peak Output rating T.oudspeaker
unit optional horizontal or vertical mounting.
Y% Two extraheavy duty 12in. Loudspeakers.
Y% Four Jack inputs and two Volume

Controla for inatant use of up to four

pick-ups or “mikes’".
Bass and Treble contrals. Send 8.A.E. for

leaflet.
Credit Terms: Deposit
. £16 and 9 monthly
- payments of £5'76 Carr.

(Total £87-75) £1-50

30 WATT HI-FI AMPLIFIER _

For Guitar, Yocal or

Instrumental Group.

A 4 input, 2 vol. control Hi-Fi unit with!
Beparate Basz and Treble controls. Current
valves. Peak output rating. Strong Rexine
covered cabinet with handles. Attractive
black/gold P.V.C. facia. Neon indicator.
For 200-250v. A.C. mains. For 3 or 15 ohm
speakers,
Send B.A-E. for leaflet. Terms: Deposit £3-70
ggeg) monthly payments of £2-10 (Total

wwWwW americanradiohistorv com
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AT HOME
SOLDERING ?

Our miniature irons are used all over
the world in that most exacting market—
the modern electronics industry, the
rapidly developing technology of which
has made possible the enormous
growth of activities available to the
technical hobbyist.

He now also requires equipment to the
highest commercial standards. Like our
soldering irons, for example.

Look at the ADAMIN Model 15. If there
is a smaller iron for mains use, we
haven't seen it. It weighs a mere } oz
(less flex) and is about 7 inches long.

But it has a big performance. Used with
interchangeable bits from %" to &” it
is suitable for all work, from Hearing
Alids to Colour Television.

Use the mains version at home
or clip the 12 volt model to the
car battery or 12 volt power unit
(consumption only 1.25A).

Send for HOBBY PACK 10 consisting
of Model 15 iron with four bits, &7, &7,
¥’, &” and tube of Bit Lubricant.

State voltage required—12v or
220/240v.

PRICE: HOBBY PACK £2:30
p & p FREE

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road. Croydon, CR9 2LL
Telephone 01-688 8589 and 4559

954

JERMYN

S0p BARGAIN PACKS

All fully coded, aif from well-known manufacturers
and now available, while stocks last, at better than
bulk-buyer’s prices! Cash with order only.

|

‘ 1N4148 Signal Diode 18 for 50p

' (=1N914)

‘ IN5060 1 Amp Rectifier 400V

. (=A14D) avalanche protected 7 for 50p
2N2923 NPN Silicon Transistor

| hfe 90 — 180 (25v) 7 for 50p

. 2N2926 NPN Silicon Transistor ‘

i (Red) hfe 55-110 for 50p \

1

2N3391A SiNPN HiGain (250 - 500)
low noise transistor 3 for 50p |

2N3402 Medium power (driver) i
[ 900mw 25v Hfe 756-225 6 for 50p ;
i Ceu 1.6 amp general purpose ;
| 25vSCRinTO5case = 3for50p !
| Postand packing 10p for 1 or 2 packs; 3 packs or ]
more post free.
Order any quantity, till sold (but we regret packs
cannot be subdivided).

P.0. or Cheque payable
Jermyn Industries,
Vestry Estate,

Sevenoaks, Kent.

neatest
system ever de-
vised for storing
small parts and
components : re- §itg
sistors, capacitors .
diodes,  transis-
.tors, etc. Rigid
plastic units, ins
teriock together
in  vertical and
horizontal _com-
binations, Trans-
parent plastic
drawers have label
slots | removable
space dividers. Build up —
any size cabinet for wall bench or table to
SINGLE UNITS (5"x21-"x2{-”) £1.35 Dozen ;
PRIBLE UNITs s v e
or
DOUBLE TREBLE 2 draws in one outer case (6D2) £3-65 |[ALLINTERLOCK
for8 extra large size (6DI) £3-30 for 8.

PLUS QUANTITY DISCOUNTS! Order £5and over Deduct 5% in the £, Order
£10 and over Deduct 7+% in the £. Order £20 and over Deduct 10% in the £.
Pack./Post. 'Carr.. Add 35p to all orders under £5, Orders over £5 P/P/C free.
(Dept P.W.3 124 CRICKLEWOOD

BROADWAY, LONDON N.W.2

Newest,

“N-T-E-R-i-O-C-K-I-N-G
PLAETIE STORAGE DRAWERS
- S s e i e

117

AMAZING MINI-DRILL
~ s, )

Indispensabile for preci-
sion drilling, grinding,
._ aR [Pask=<3 polishir';g. etchinPg, goug-
' ing, shaping. Precision
b PRECJSION power for the enthusiast,

. ,MDDELShockproot Completely
WORK ot rever fom &

V. volt external battery. So
e 9 B much more scope with
MINI-DRILL. Super Kit
B (cxtra power, interchange-
able chuck) £4.50, p.p. 13p.
/Rl De Luxe Professional Kit

with 17 tools £7.00 p.p.
+ 6 TOOLS 23p. Money ref. g'tee.

W MERLIK SUPPLY CO.

Dept. PW372 Nailsea, Bristol BS19 2LP

wwWwW americanradiohistorv com


www.americanradiohistory.com

FANTASTIC!
WHARFEDALE

SPEAKER BARGAINS
DENTON 2
SAVE £8.40

Sold in matched pairs for a
perfectly balanced sterec
system. Each Denton con-
tains an 8in.~bass unit with
3in. pressure unit, coupled
by a Wharfedale crossover
network. Rated . input:
{8 wv.atts maximum. Fre-
quency response: 65-17,000
-Hz. Impedance: 4/8 ohms.
Cabinet 93in. x {4in. x 8¢in.

All speakers available in Teak or Walnut

Frice o £31°80

Lasky's

Price
LINTON2p. pr. 8 £39-95 £2
TRITON 3 p. pr. -00 £53-50 £2
MELTON2p.pr. ‘00 £25-50 £|
DOVEDALE3ea. £33.00 £1

List Price
£39-90

List Lasky's

ROSEDALE ea.
UNIT 3 each
UNIT 4 each
UNIT 5 each

BSR McDONALD

High precision low-mass counterbalanced
pick-up arm, heavy balanced turntable.
simple to operate controls, viscous cueing
device, slide in cartridge carrier, 4 pole

motor.

LASKY'S PRICE £10"95 c aPsop

BSR McDONALD

UNITS & PACKAGES

A. Chassis only. B, Complete with Lasky’s plinth

and cover. , Complete with Lasky's pllnth

coverand AD76K cartridge. . Comp. wired 0

BSR plinth with cover. E. As D plus AD76K cartridge.
MOgEL A [} D

18-78
23-75
22-25
20-00
17-25

210
MP.60 TPD2 Styrene base 17-50

GARRARD UNITS AND

PACKAGES
GARRARD SL 55B

Four speed autochanger

LASKY'S £10:23

PRICE

C&P
50p

Garrard SL40B ... e
Now available ZERO 100§ (‘Ssarra:ﬂ;\ggoéwnt;wutcart ﬁ.g gz
£43. 50, C &P £1-50 arral with 9TA cart.

G d 2025TC with K540A
Garrard $P25 Mk. Ill £1-50  tart =

GARRARD PACKAGE

Garrard AP76 with Micro M2100/e cart. and Lasky's plinth and cover £31-50
Garrard AP76 with Shure M44E cart. and Lasky’s plinth and cover  £33.75
Garrard ggz; Mk. |II AD7SGP':< cart, and Lasky s plinth ard cover.. £18

Post on
packages 75p

LASKY’S .NlEW I.OW NOISE
CASSETTES FROM THE USA

Singles 10
32p £2:96

£4-62

£6:38

Carriage and packing: each-7p, 5-25p, 10-40p. 20-68p.

INTERNATIONAL

MAGNETIC RECORDING TAPE FROM THE U.S.A.
AT LASKY'S RECORD LOW PRICES

3in. RT.20 Message Tape 225ft. 19p
34in. RT21 ;rilple play, 600ft. Zin.

ylar 50p

Sin. RT.23 Double play. 1,200ft. 75p | 7in.
S5in. RT.I8 Long play, 900ft

Acetate 50p | 7in.

Sin. RT.17 Standard play 600ft. 43p

53in. RT.I5 Double play, |,800ft. Zin

Mylar ] .

53in. RT.16 Long play 1,200ft.

Skin.

S%in.

Shndard play. 1,200f¢.

RT.12 Long play, 1,800ft.
Mylar

RT.I3 Double play, 2,400ft.

Zin. RT.I knnl play, 1,800ft.

7in. RT.19 "I'1r|ple play, 3,600ft.

RT.14 Long play 1,200ft.
Mylar 75p

OUT NOW! 1972
AUDIO TRONICS

The great new 1972 edition of Lasky’s famous Audio-Tronics catalogue
is now available—FREE on request. The 44 newspaper size pages—
many in full colour—are packed with 1,000's of items from the largest
stocks in Great Britain of everything for the Radio and Hi-Fi enthusiast,
Electronics hobbyist, Serviceman and Communications Ham. Over
half the pages are devoted exclusively to every aspect of Hi-Fi (including
Lasky’s budget Stereo Systems and Package Deals). Tape recording
and Audio accessories and don’t miss LASKY’S AUDIO TRONICS
CREDIT CARD SCHEME offering holders one months interest free
credit up to £50. Send your name and address and |5p for post and
inclusion on our regular mailing list.

ALSO the fantastic £1,000 plus SONY COLOUR
TV Audio Tronics *72 Compet:on

DIGITAL CLOCK SCOOP

MADE ESPECIALLY
R LASKY’S BY

MOUS MAKE
MAINS OPERATION
12-HOUR ALARM
AUTO *‘SLEEP™
SWITCH

HOURS. MINUTES
aﬂg SECONDS
FORWARD AND
BACKWARD TIME
ADJUSTMENT
SILENT OPERATION
SYNCHRONOUS
MOTOR

EXCLUSIVELY
FROM LASKY'S

for you to mount inte any housing.
The clock measures 43 W x 1§ Hx 33 D (overall o
from front of drum to back of switch). SPEC.

10/240V a.c.,
250V 3A. Complete with instructions, HUN- BUZIER
DREDS OF APPLICATIONS. COMPLETE SPECIAL QUOTES FOR
WITH KNOB: QUAN

LASKYS PRICE £6-5 car

BARGAIN
scoorP!

PYE S.W. CAR RADIO CONVYERTER

MODEL 2649

High quality transistorised and ultrz compact Shor:wave Converter
for use with any suitable MW {AM) Car Radio. Self powered for use on
12V positive or negative earth systems. The model 2649 is simply
connected to the radio via the aerial socket and provides shortwave
‘covering in 9 push button selected band spread ranges (13, 16, 19, 25,
31, 41, 49, 60 & 90 M) combined with the normal radio tuning to give
full cover from 3-2MHz~21-75MHz. On/off switch and by-pass switch
for normal M.W. radio use. Complete with mounting bracket Fttlng
and alignment instructions. Black hammer crackle finished case—size:
6(W) x I§(H) x 34(D) in. C & P 20p.

Made to sell LASKY’S ‘8,15

approx. £20 PRICE

SHOCK AND
YIBRATION PROOF
ILT IN ALARM

50Hz aperation; switch rating e BU

asky’'s Iadio T.imited

Branches

207 EDGWARE ROAD, LONDON. W.2 Tel: 01723 3271
33 TOTTENHAM Ci. RD.. LONDON. W1 Tel: 01-636 2605

Openatiday.9 a.m.-6 p.m Monday to Saturdoy

152/3 FLEET STREET. LONDON. ECA4 Tel: 01-353 2833

Open allday Thursday. sarly closing 1p.m Saturday

The Home of High Fidelity

42-45 TOTTENHAM CT.RD.. LONDON. Wl Tel: 01-580 2573

Opcn all day.90.m.-6 p.m Monday to Saturdoy

NEW CITY BRANCH NOW OPEN
109 FLEET STREET, LONDON. EC 4 Tel. 01-353 5812

Open olidoy Thursdoy. early closing Te.m Saturday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821

wwWwW americanradiohistorv com

S53in. RT.25 Triple play, 2,400ft. £1-31
RT.22

Ace 63
RT.10 Sundlrd play, 1,200ft.
Mylar [

cetate 7!
RT.24 Standard play 900ft. tate TS

£2:50
33in. RT.22 Quad play, 1,100ft. £1.02

P. & P. Sp extra per reel, 4 reels & over Post Free. Special quotes for quantities

95p
£1-13 Mylar £1.25
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DRIVE-IN CAR PARK

STEREO AMPLIFIERS
ALBA UA T

ALPHA 212 By nghuats
AMSTRAD Slereo 8000 Mk 2
AMSTRAD I.C. 2 00 =
ARMSTRONG 521.
DULCI 207.....
DULCI 207M
FERROGRAPH F307 Mk. 1l (cased)

GOODMANS Maxamp .
LEAK Delta 30 (cased)..
LEAK Delta 70 (cased)

M

PHILIPS RH 591
PHILIPS RH 590
PHILIPS RH 580

RANK Rotel 310 ..
RANK Rotel 610 ..
RANK ROTEL 210 ..
ROGERS Ravensbourne ..
ROGERS Ravensbourne (cased)
ROGERS Ravenshrook Mk. |l

RO
SINCLAIR

R PROJECT 60/2 x Z50/

SINCLAIR
al

SINCLAIR AFU ........
SINCLAIR Neoterlc
SINCLAIR 3000 .
TELETON SAQ 206
TELETON 307
VOLTEX 100w. Stereo Dlscotheque
8 electronicaliy mixed 1nputs..
WHARFEDALE Linton Ampliﬁer

TUNERS
*ARMSTRONG 523 AM/FM
*ARMSTRONG 524 FM .

ARMSTRONG M8 Deco
*DULCI FMT.7 FM ..
DULCI FMT.7S Stereo
GOODMANS Stereom:
LEAK Delta FM ..

E.
PHILIPS RH 690
PHILIPS RH 6
PIONEER TXSDO AMIFM
PIONEER TX500 AM/FM
RANK ROTEL 320 o
ROGERS Ravenshourne chassis ..

ROGERS Ravensbrook chassis ....
ROGERS Ravensbrook {cased) .

SINCLAIR 2000 ....co0vvuvrninnss
SINCLAIR pro;ect 60 tuner (stereo)
TELETON GT

TUNER/AMPLIFIERS
AKA] AA 8500
AKA 5o

GOODMANS Module 86 Compact
GOODMAN
L W1

790
PIONEER SX770 AM/FM .
PIONEER SX990 AM/FM .
PIONEER440 ..... .
ROGERS Ravensbrook Chassis ..
RO GERSXRavensbrook (cased)
1

TELETON-F2000 .....
TELETON 10AT1 i50w. RMS ......
TELETON TFS50 ......... 5
TELETON TFSSO LA MW/LWIFM
TELETON CR5S ...... .
WHARFEDALE 100-1 .

FERROGRAPH F307 Mil (Metalcase)

GERS Pav&;\sbrook (cased) M.t
SINCLAIR Project 60/2 x Z30/PZ5

ROGERS Ravenshourne In teak case

GOODMANS Module 80 35w. RMS
S Model 110 FM/MW/
WW RMS

30-00

185-00
60-00

43-93

starred.

Rec. Retail Comet
Pri Price

2495
2795

All take both ceramic and magnetic cartridges.

All above Tuners are comple:e with MPX
Stereo Decoder except where

138-00
Al} the above Tuners and Tuner/Amplifiers lake

both ceramic and magnetic cartridges except Teleton

F2000 which takes ceramic- onty. All include MPX

Stereo Decoder with the exception of Armstrong
where decoder is extra as listed.

Rec. Retali Comet

Price  Price

CARTRIDGES

AUDIO TECHNICA LT66 .... -47 4:50
GOLDRING G800 ...... 12:55 675
GOLDRING GSO00E 18:16 10-50
GOLDRING G800 Super E 25-10 19-95
*GOLDRING CS390 Stereo 502 410
*GOLDRING CSH/E.... 7-53 6-00
GOLDRING G850 .. 6-27 3-95
EMPIRE 1000ZE/X 60-34 51-25
EMPIRE 999VE/X 43-00 34-95
EMPIRE 999TE/X 25:69 21-00
EMPIRE 999SE/X . 20-31 16-95
EMPIRE 999E/X 15-89  12-50
EMPIRE 999/X 12-55 10-25
EMPIRE 909E/X 12-37 9-95

9- 5l

5E 8 6!

ORTOFON 2 X 15K Transformer 7:00 4-95
ORTOFON M1S5E 29:08 23:50
SHURE M3DM 7-16 4-75
SHURE M3iE 11:63 8-70
SHURE M32E 10-73 3-05
SHURE M32-3 .. 8-84 7-80
SHURE M44.5 .. 1073 719
SHURE M44-7 ., 9-84 7-15
SHURE M-44C g-84 7:15
SHURE M44E - 11-63 7-95
SHURE MS55E 12-52 B8-95
SHURE M75G6 16:99 13-75
SHURE M75-6 16-10 12-45
SHURE MT75EJ 1878 1495
SHURE M75E .. 20-57 13-

SHURE V15-11 39-35 27-95

Starred cartridges above are ceramic. All others are
magnetic.

PICKUP ARMS

GOLDRING Lenco 75 . 13-98 950
GOLDRING Lenco 169 .. 10-04 650
. SME 3009 with 52 Shell . 33:26 24-95
SME 3012 with 52 Sheli . 35°42 26°45
TURNTABLES
The foll g Turntables are plete with

base, plinth, perspex cover and cartridge,
Fully wired and ready for use. All at special

ces.
GARRARD SP25 Mk 111 with Goldring G.800
Special Price £19-95
GARRARD SP25 Mk H1 \mth Shure M.44/7
pecial Price £22-95
GARRARD SP25 Mk 1t wnth Shure M.55E

Special Price £23-95
GARRARD APT76 with Goldring G800
Special Price £32-95
GARRARD AP76 with Shure M
o ial Price £35-95
GARRARD AP76 with Shure M75EJ
| Pri

GARRARD 2025 with Sonotene STAH
Special Price £14-50

GARRARD SP25 Mk III .......... 15-85 9-95
GARRARD SL65 B , . 20-48 13-45
GARRARD SL95 B ... . 4923 32-95
GARRARD 401 39-26 27-45
GARRARD SL12 B, 31-83 2385
GARRARD Zero 100 56:25 42-95
GARRARD Zero 100S..... 51°75 41-8§
GARRARD WB4 base Mk 1Z to fit

Zero 100 & Zero 100S............ 6-40 4:95
Base and Cover to fit GARRARD

SP25, SLS5, SL B ........... Specual Price 3- 95
GARRARD 4OB +34  10-4
GARRARD AP 7-85 18- 90_
GOLDRING 705/P wlth 6850 26'00 1695

after-sales service
THROUGHOUT THE U.K.

Pictured, Service Dept.
at Clough Rd., Huli

also at Leeds,
Stockton, Goale,
Wakefield, Doncaster,
Bridlington, Birmingham
Edinburgh, Leicester
and Rochdale

Rec. Retail Comet

Price  Price

GOLDRING GL75 wilh 6800 Specnal Price 39-95
GOLDRING GL69 Mk. 1l . 7:60 19°

GOLDRING GL69P Mk I 36'21 26-95
GOLDRING GL ..... 40:15 28-95
GOLDRING GLY: 48-76  35-95
GOLDRING Covers for 69Pand 72P  4-48  3-75
Cover for 75p Deluxe .......... 502 3-95
GOLDR1 G Css—plmth and cover
rG99 ........... 9 9-75
GOLDRING G99 . B 19-95
GOLDRING G101P 9 22-95
GOLDRING GL72 Cha55|s 28-68 22-95
GOLDRING GL72P 37-29 29-95
GOLDRING 5 ... 62-74 - 47:95
GOLDRING GL85P 7278 55-95
GOO DMA S 3025. 37-74 21-95
LEAK Detta ....... 60:50 59-95
McDONALD MP 60 . 15:20 10-95
McDONALD 610.. 19-28 14:50
McDONALD HT 70 . 21-22  17-50
McDONALD HT70 Inc. plinth & cov. 3068 24-85
Base and Cover-for McCDONALD
MPEB0and 610 .........cuune Speclal Price 4-25
PHILIPS 202 Electronic .......... 6:50 49-95
PHILIPS 308transcription unit com-
plete with base and cover ...... 37-60 29-95
PIONEER PL12A with base & cover 48.34 36-95
THORENS TX25 cover .......... 8:52 695
THORENS TD125 ...... 76:03 . 58:95
THORENS TD125AB 115-57 94-50
THORENS TD150 Mk. Il . 34-67 28-95
THORENS TD150A Mk, i 44-40 34'50
THORENS TD150AB Mk. II 48'05 40°25
THORENS TX11 Cover........ 4:26 375

WHARFEDALE Linton with base
and cover and Shure M447 cariridge 35-00 2895

SPEAKERS
AREN A HT 227 (pair) . .
AKAISW 155...... 58- 39-95
B & W Model 70 . 9
B& W DM3 ........ 3:00 .
B. and W DM1 (per pai ? ] 76-84 62-95
CELESTION Dmon 120 (per pair 57:70 45-95
CELESTION Ditton 15 38-47 31-95
CELESTION Ditton 25 . 6500 46-95
CELESTION Ditton 44 .. -00  42-95
GOODMANS Minister (per pair 48-20 37-95
GOODMANS Havant (per pair) 56:00 43-95
GOODMANS Magister ...... . 41-95
GOODMANS Double Maxim 25-95
GOODMANS Mezzo 3 ...... 24-95
GOODMANS Magnum K2 3095
GOODMANS Dimension 8 49-95
GOODMANS DIN 20NT kit. . 9:95
KELETRON KN400 2-speaker
tem (palr) ...oiviiiiiiaiiiinen a 12:95
KN600 3-speaker System (pair) . 26-86 18-95
KN800 3-speaker System 15-30 16-95
KN1100 4-speaker System 20-40 14-20
KN1600 3-speakar System 25:20 16-95
KN2100 3-speaker System 3060 20-95
LEAK 150 (per pair) ..... 49-80 3795
LEAK 250 (per pair) 65-00 49-95
LEAK 600 ...........-.. 49-50 35-95
LOWTHER ideal Baffle .. 37-50 32-00
METROSOUND HFS 103 (pai 30-05 23-95
METROSOUND 202 .. 21-50 15°95
PHILIPS RH 411 (pain) 21-20 16-95
PHILIPS RH 481 (pain).. 1-20 16-95
PHILIPS RH 482 (per pair, 34-70 28-95
PHILIPS 496............ 38-00 3095
SINCLAIR Q16 895 695
-MA 400........ 400  16:95
TANDBERG T 28-00 395
TANDBERG Tan 11 (per p 38-00 3t-65
VOLTEX (Teak) pair..... P 20-50 14-95
WHARFEDALE Speakers
Denton Mark !l (per palr).. 39:90 31-95
Linton Mark Il (per pair) 49-30 39-95
Melton Mark 11 ..... 35:00 27-95
Dovedale 3 (new model) 45-00 3t.95

956
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| (OVER 1,520 sq. yds.)

Rec. Retail Comet

rice  Price
Rosedale ....... 65-00 48-50
Triton 72:16 3185
Unit 3 & 12-53 8:70
Unit4 € 18-00 12-50
Unit 5 Speaker Kit . 26-00 18°50
CHASSIS SPEAKERS
GOODMANS Twin-axiette 8 .... 8-84 6-95
GOODMANS Axiom 201..... . 14-45 10-45
GOODMANS Axiom 401 17-86 13-85
GOODMANS Twin Axiom 10 9-86 750
GOODMANS Audiom 8P... 5-35 405
GOODMANS Audlom 10P . 5:83 450
GOODMANS Audlom 12P .. 12:37  8'50
GOODMANS Audiom 15P . 20-00 16-50
GOODMANS Audiom 18P B 34:00 25-985
GOODMANS ARU172 .. 4-50 3-25
GOODMANS Trebax 100 8-60 5-50
GOODMANS Axent 100 . 690 495
GOODMANS Midax 650 . 1295  8-50
GOODMANS Aftenuator ........ 355 228
GOODMANS Crossover Networks
X0O/950/5000 .. vevririiiiiiniay 9-75 715
GOODMANS Crossover Networks
XOMBO v ovivvnvnrnrnnrarnvsnss 7-40 5-50
GOODMANS Crossover Networks
XO/5000 ... vovrrnnrisrsnnans 2:65 185
WHARFEDALE 8m BronlelRS/DD 4-82 3-50
WHARFEDALE Super 8/RS/DD 8.19 675
WHARFEDALE Super 10/RS/DD  11-20  9:50
WHARFEDALE WMT1 Matching
Transformer ...... -y 0:84 070
Hi-Fl STEREO SYSTEMS COM PLETE
ALBA UASS2 .......covvvnvnnnnns 86 35-50
DANSETTE Concert Stereo 33-74 29-95
AMSTRAD Stereo 1000 .. .. 48-00 36-95
DECCA Sound 613 .. 70-14  57:95
DECCA Sound 614 . 66-55 54-95
DECCA Sound 1204 . 89-44 72:95
DECCA Compact3 . 119-56 103-85
DECCA 403  ........ 59:50 48:95
ELIZABETHIAN L2101 i 59-95 42-9§
FERGUSON 3450 with radio 72-40 6195
FERGUSON 3451 ............ 99-50 79-95
FIDELITY UA2 Muslc Master soo. 4450 34-95
FIDELITY UA1 Music Master with
PAIO + vt eev it s 103:00 79-97
GOODMANS Module 80 Compac
System FM/35W, R M S, (|Ess LIS) 165-00 12900
SPECIAL OFFE
GOODMANS Mux-am Stereo
Ampllfier, Goodmans Stereo-max
AM/FM Tuner with Decoder, Pair
ot Goodmans Magnum K2 Spea-
kers Garrard A.P.76 Turntable
in base, complete with cover and
Goldring 6.800 Cartridge. Beauti-
fully finished in Walnut .. 257-13 165-00

H.M. V. 2404[5/6 with radio
HM

PYE Black Box Unit Stereo 1022. ...
STEEPLETONE Stereo system ..., 4175 3395
TELETON STP 8-track Stereo

System ...... . 54-75 47-00
ULTRA 5405 77-00 64-95

TAPE RECORDERS AND TAPE DECKS

AKAI 1720L 4-track Stereo . g 59-95
AKAL 4000D 4-track stereo de 89-95 64-95
AKAI CR80D 8-track stereo tape’

deCk ... e { 55-95
AKA| CR80 8-track stereo recorder 99-95 68-95

Open daily to

the public from
9-0 A.M. until—

6-30 P.M. MON.
1-0 P.M. TUES.
8-0 P.M. WED.
8-0 P.M. THUR.
8-0 P.M. FRL.
5-30 P.M. SAT.

(Dept. P
S18 2R

:Customers sre
welcome to call

Ample car parking
facilities

Comet puarantees that all prices quoted are genuine. Ail it
at the time this lssue closed for press. Add 75p for postage,
(Cartridges 20p) or if Slcuricor delivery required add £1-75 only. Make cheques, Money

Orders payable to "COMET*’

(Dept. P.W.) Heeley Road, Selly Oak, Birmingham Tel. 021-472 6181

(Dept. P.W.) 7, Newhaven Road, Edinburgh EH6 5QX Tel. 554 8501

(Dept. P.W.) Syston Street, Leicester Tel. 52236

(Dept. P.W.) Corner of Well i’
Tel. 50606

LWAYS

Rec. Retall Comet
Price  Price
AKAI X200D ...... & 3
AKAI 1800SD .. a
AKAI 2000SD . 289 o
AKA| GXC 400 Cusselte Tape Deck 87:50 67-95
AKAI| GXC 40 Cassette recorder 105 00 79-95
BUSH Discassetta DC70 ........ 1:19  16-95
BUSH TP60 Cassette tape racorder 28 38 2395
BUSH TP70 Cassette, battery/mairis
tape recorder .. .......oeciaun 28-91 23-50
DANSETTE DCT 105 Cassette . 21-40 14-95
FERGUSON 3245 Twin track . 36-70 2695
FERGUSON 3246 4-track ... 42:55 31-95
FERGUSON 3247 4-track . 47-95 3595
FERGUSON 3248 4-track . 5375 41:95
FERGUSON 3252 4-track . 100-52 80-95
FERGUSON 3258 4-track. ..... 55-95
FERROGRAPH 702 2-track tape deck 220 22 185-00
FERROGRAPH 704/W 4-track tape
: 22022 185-00
25652 '208-00
272-25 229-00
256-52 209-00
y 308-55 262:00
GRUNDIG C200 De Luxe Cassette 38-45 28-95
GRUNDIG TK121 twmtrack oy o1 57-90 42-95
GRUNDIG TK 141 4-track ... 3 95
GRUNDIG TK 146 4-track Auto 68-90 53-95
GRUNDIG TK 147 8-track Auto 95-75 79-95
GRUNDIG C410 Cassette recorder 43:70 33-95
PHILIPS 2202 cassette ............ 2690 2195
PHILIPS 2204 cassette.battery/mams 32 30 2595
PHILIPS 3302 cassette .. ......... 3-05 17-50
PHILIPS 4303 new release T 40'55 32-50
PHILIPS 4307 4-track ... .. 47-80 36-95
PHILIPS 4308 De luxe 4- Qrack.. .. 58-40 44-95
PHILIPS 4404 2-track stereo recorder 91-70 995
PHILIPS 4407 4-track stereo recorder 108-20 8695
PHILIPS 4500 4-track stereo tape
daCk . .iovisiierinanes .oer 121-65 9595
PHILIPS 4408 4 track nQereo vevse. 134-20 105-85
PHILIPS 2503 Cassette Stereo
tape deck .........ceeisiinens 52:05 4595
65:55 58-45
PYE 9100 cassette . 20-95 1895
PYE 9116 Stereo cagsette ........ 68-00 5295
TANDBERG 1841 A-track  stereo
tape deck .....iv0iviien soev.. 68-00 54-85
TANDBERG 3021 twin track stereo  107-00  91-00
TANDBERG 3041X 4-track stereo.. 107-00 85-95
TANDBERG 4021X twin track stereo 174-00 145-00
TANDBERG 4041X 4-track stereo.. 174-00 143-95
TANDBERG 6041X 4-track stereo.. 188-00 156:95
TANDBERG 6021 X twin track stereo  188-00 158:00
TELETON TC110 cassette battery/
....................... -7 1895
TELETON 'TRE130 cassette with
VHF/AM Radln. batt./malns. twin
....................... -31  27-95
WHARFEDALE Dolbv DC9 cas-
sette stereo tape deck ........ .. 110-00  94-50
BASES AND COVERS
GARRARD WB1 Base ............ 371 32§
ARRARD WB4 Base 549 475
GARRARD SPC1 Cover 360 295
GARRARD SPC# Cover 427 275
Special offer of Base and Coverto fit
GARRARD SP25, SL55, SL65B and 3500
Special Price 395
GARRARD WB4 base Mk lIZ to ﬂt
Zero 100 & Zero 100S........ 6-40 4-95
GOLDRING Plinth 75 .. 8-60 7:00
GOLDRING Plinth 63 ...... 860 700
GOLDRING Covers for6oPand 2P 4:43 375
Coverfor75p ........covvnvninn 5-92 3-95
THORENS TX25 (for TD125AB) B 8-52 6-95
THORENS TX11 Cover 4-26 75
Base and Cover for TD 125 . 15-04 12-45
SME Plinth System 2000 .. . 41-36 33-50
MOTORBOARDS only ...... 3 522 325

Complete Price List FREE on request!

COMET HIGH FIDELITY
DISCOUNT WAREHOUSES

(Deot. P.W.) 78 Reservoir Rd., Clough Rd., Hull HU6 7QD Tel. 407906 and 407877
(Dept. P.W.) 68A Armley Rd., Leeds LS12 2EF Tel. 40551 (10 lines)

.W)Teeswa Portrack Lane, North Teesside Industrial Estate, Teesside,
RH1 Tel. 66132 and 65215

OVER 1000 ITEMS

ALL FULLY GUARANTEED -
WITH AFTER-SALES SERVICE

All itoms offered are brand new, latest models in manufacturers’ seaied cartons

‘PHILIPS 308 Transcription Turn-~

IN STOCK

COMPLETE HI-FI
SYSTEMS

Completely wired mounted
and ready for use

Rec. Retall

Price
GOODMANS  AUDIO  SUITE,
Goodmans Maxamp sterea ampli-
fier, Gaodmans stereomax AM/
FM Tuner with decoder. Palr of
Goodmans Magnum K2 speakers,
Garrard AP76 turntable in base,
complete with cover and Gold-
ring“G80o0 Cartridge. Beautifully

finished inwalput  ............ 257-13

THORENS TD 150AB Mk. Ii with
TX11 dust cover, SHURE MSSE
Cartridge, LEAK Delta 70 Ampli-
fier, 2 Wharfedale Dovedale 3
Speakers . ....eiviiiniiianas

TELETON STP 801 Stereo 8 track
tape Audio system complete with
speakers ............... o0b oo 54:75

GARRARD AP76 with base and
cover with Shure MS55E cartridge
Arena AM/FM and SW Tuner/
amp and -2 Goodmans Mezzo Il
speakers ... viaavaiaanan

GOLDRING GL75 complete with
base and cover, G800_Cartridge,
Wharfadaie 100-1 Tunar/Amp
and 2 Wharfedale Dovedale Il
speakers

GOODMANS Module 80 Tuner/
Amplifler, Garrard AP78 Turn-
table with Goldring G800 Cart~
ridge and 2 Goodmans Minister
Speakers ....o..oenn veeeen., 189-95

GOLDRING 705P Turntable fully
wired, complete with Goldring
850 Cartridge, Amstrad stereo
8000 amplifier and 2 Metrosound
103 speakers, . ...-..vuvvnan .

METROSOUND 448 B-track stereo
ley -back unit complete with
FS 103 Speakers ............

LINTON Systems with Wharfedale
Linton Amplifier, Linton Turntable
with Shure M47 Cartrldge and pair
of Linton Mk It Speakers............

ALBA UA 700, Garrard SP25 with
G800 cartridge including base,
plinth and cover and pair of Arena

Comet
Price

16595

175-95

47-00

229-43 149:00

204-79 198-95

137-95

81-00 49-95

83:56  70-95

144-90 109-95

SPEAKEr8 ...vvvinrirnniaanes 110-85  65-85
AMSTRAD 8000 Mk. Il Amplifier,
Garrard SP25 with G800 cartridge
including base, plinth and cover and
pair of Voltex speakers ...... 00000g 82:45 51-85

table. complete with plinth, base

and cover and fitted with émp:re
908E/X cartridge. Rank Rotel 310
Amplifier and palr of Wharfedale

Triton Speakers......... veenee.. 169°63  112:00

All in-stock items delivered by

Free

Technical

Advisory

»

th’ Lane and Queensway, Rochdale Service. ¥f

flered avallable at th e Imdoukt,

ems offered avaliable a! ese prices 1

packing and insurance on all orders ask us!

SECURICOR
WITHIN 72 HOURS
(Add £1-75 only for Securicor delivery)

ALL GOODS FULLY INSURED AGAINST
LOSS OR DAMAGE WHILST IN TRANSIT

wwWwW americanradiohistorv com
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W SILDSTAT
BATTERY/MAINS AC
Cambined

YHFAMTR raDIO

Tllrseqmpmenti T
1 EVERYTHI | 1

andCASSETTE

TAPERECORDER
& PLAYER

ITH REMOTE %
CONTROL MICROPHONE

Latest sensation in the world of sound ! Firsi-class
makers Fabulous VHF, AM, I!‘l! Rudlo AND Oauetu
and Player off
standard batteries or mains (plug in the 220[240v
AC line cord), Record, play back anything, any-
where ! Even tape direct from Radio as you listen ! RECOMMENDED RETAIL FRICE
GENUINELY £44, WE OFFER AT ALMOST HALF PRICE ! Wonderful features: * Press-
button Keyboard *Control panel! * New “pop-up” Cnssem ejection system ! * “MAGIC
EYE” Visual Battery ch level tor_or built-in automatic leveller!
* Separate ON/OFF, HI.LO volume eontrols! * Heavy duty built-in speaker ! * Earphone
(for personal hstemng or *‘monitoring”) and extension speaker sockets! * Remote control
microphone ! * Buili-in swivel telescopic extension aerial (24in. approx.)! Magnificentiy
made case, size 11%in. X 8%in, X B3iin. overall approx., with carry handle. Designs vary
slightly. Takes standard 30, 60, 90 or 120-minute Philips Cassette Tapes obtainable
everywhere. The amazing built-in full circuit VAF, 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 BBC, National, VHF, Picks
up dozens of foreign stations. Alse abnlous in car ! You could pay ££££’s more for 2 Car
Radio or Car Cassette player ALONE £23-75, CARR. 35p. Simple instructions, remote
conirol microphone with on/off switch and mxerophone stand. BONUS—Standard Batteries
WITH WRITTEN GUARANTEE and Cassette Tape 25p extra, it required.

MG NS N R S SR At R Y IR MM SRR
Order by post to Uxbridge Road or call at either store.
COMMERCIAL TRAVELLERS please note:
Merchandising office at our Holborn Store
DR A N I B ST TN SN S B NS S

SHOPERTUNITIES LTD. &

WEMMWMMWEW
0(/&'“
%2 W@ 7

ECEPTION
muugxuu(s:onsnuswssmus
'AND STATIONS THE WORLD OVER!

PAR|
ITS PERFORMANCE with
£34 rapiost

W RUSS!AX

POBTABLE RADIO, DE-

SIGNED FOR WORLD WIDE RECEPTION. Only put into
alter i ble possidble

up-to-date t i { had been idered and th hl
examined. So advanced it will probably make your present radio seem like a *‘crystal set> !
It's tar better than any 6-wave radio even they have produced ! We're almost giving them
away at £9-97—a mere !raction of even today’s Russian miracle price! We chalienge
you to compare performance and value with that of £34 radios ! * Instant refund if you
are not astounded ! Purer and sweeter tone than ever! Much wider band spread than
hitherto for “pm-pomt” nacmn selection ! Once agaln the Russians have proved their
fantastic ablllty in brilliantly refl their advanced micro-circuitry
techniques in the field of spaceship and satellite communications. YOU GET THIS
AMAZING SET FROM US AT A PRICE THAT BEA.RS NO RELATION TO TRUE
VALUE Yes, 8 2, Medium and Short Waves
to cover the world' Unique nde control waveband ulechon unit gives incredible ease of
station tuning! Th p
hours a day, even messages Irom all over the world ! Suurb. sweet tone—controlied from
a whisper to a roar. Push-pull output 1 Sepamte ON/OFF volume and Treble/Bass tone
controls | Take it any on ies. Internal ferrite
rod aerial plus built-in telescopic aenal extendmg to full 33¢in. length. It’s also a fabulous
CAR RADIO—any speed requires no additional aerial. UNIQUE ! Elegant Black, White
and Chrome finish case. SIZE 10fin. X 8in. X 3}in. overall apbrox. Ma,gniﬁcently
designed, made to give years of perlect service. With WRITTEN GUARAKTEE, manual
with simple operating instructions and circuit diagram. ONLY £9-87, POST, ETC., 43p.
Standard batteries 25p extra, if required. Can also be used through extension amplifier,
tape recorder or public address system. Refund gnarantee,

Dept. WP/I5, 164 UXBRIDGE ROAD, LONDON Wil8AQ
{facing Shepherds Bush Green) (THURSDAY |, FRIDAY 7).
Also at 37/3%9 High Holborn, LONDON w<:| (Wed. |,

Thurs. 7). Both stores open MON. to SAT. 9 a.m. to 6 p.m. I
T

LENGTH 85"

PRAGTICAL WIRELESS
ELEGTRONIC IGNITION
SYSTEM

Solve your communica-
tion problems wite this
4-Station Transistor Intercom system (1 master and
8 8ubr), in de-luxe plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operates
on one 9V battery. On/oft switch. Volume controi.
Complete witn 3 connecting wires each 66ft. and
other accessories. P. & P. £0.40.

WIDTH 15"
Available from your Local Retailer

LI‘] aro Ul1 5 pritch W
" abl spplications wwhire

b uzpd.

958

This Capacifor-discharge Electronic ignition
system was recently described in Practical
Wireless and has proved extremely popular.
We are able to offer the kit in two forms; the
Standard kit containing the electronic com-
ponents oniy, enabling the customer to tailor
these to his own layout, or the De-[uxe version
containing a ready-drilled roller-trimmed
printed circuit board and fully machined
die-cast case with electrical connection block.
Each kit is supplied with a custom wound
transformer, first-grade components and full
construction details. Suitable for 12V. systems
only, pos. or neg. earth, JAll _components
available separately. Case size 43" x 33" x 2"
Complete assembly and ng manual 25p,
refundable on purchase of kit,
Price : Standard kit ..  £7-25 post free
£8:75 post free

De-luxe .. 0o
Trade enquiries invited. Mail order only.
State pos. or neg. earth when ordering.

DABAR
ELEGTRONIG
PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS. wst 1uz
Tel. Walsall 34365

MAINS INTERCOM
No batieriea—no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price £12-40
P. & P. £0.55

INTERCOM /BABY ALARM

Same as 4- Stal: on ercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.

Battery 14p. P. & P. £0.25.

£2.99

_ ——==3 Why not boost
e business  effi-

clency with this mcredlble De-luxe Telephione Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/ -
oft switch. Volume Control. Battery 14p. extra.
P. & P. 22p. Full price refunded if not satisfied in

7 days.
WEST LONDON DIRECT SUPPLIES (PW.8)
169 KENSINGTON HIGH STREET, LONDOX, W.8.

wwWwW americanradiohistorv com
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E.240 20 watt 240 volts soldering iron fitted with

%" iron coated bit. Spare bits 3/32", 1/8" and 3/16"
available. Can also be supplied for 220 and 110 voits.
Price £1.80.

ES.240 25 watt 240 volts soldering iron fitted with 1/8*
iron coated bit and packed in a transparent display box.
Spare bits 3/32*, 3/16"* and %'’ available. Can al50 be
supplied for 220 and 110 volts. Price £1.83

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32* bit and packed in transparent
display box. Alse available for 220 volts. Price £1.70

CN.240 Miniature soldering iran 16 watt 240 volts, fitted
with iron coated 3/32” bit. Up to 18 interchangeable spare
bits obtainable, This iron can also be supplied for 220,
110, 50 or 24 voits. Price £1.70

G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitabie for high speed
soldering and fitted with iron coated 3/32* bit. Also
available for 220 volts. Spare bits 1/8°*, 3/16*' and %’* are
obtainable. Price £1.83.

SK. 2
SOLDERING KIT

This kit contains a

15 watt 2460 volts
soldering iron fitted
with a 3/16" bit, nickel -
plated spare bits of
5/32"" and 3/32", a reel
of solder, Heat Sink,

1 amp fuse and bookiet
“How to Solder"”

SK.1
SOLDERING
KIT

2. The kit contains a
15 watt 240 voits
: soldering iron
. fitted with a 3/16" bit,
nickel platéd spare bits of 5/32" and
3/32'", areel of solder, heat sink,
cléaning pad, stand and bookiet ‘‘How

to Solder”. Also available for 220 voits,

000

from electrical, radio or car accessory

[] Please send the Antex
colour catalogue.

Please send the following:

your soldering
appliance
specialists.

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation

(4,000 v A.C.). Will solder live transistors in-perfect

safety: fitted with 3/32* iron coated bit. Spare bits 1/8"
3/18‘" and % available. Can also be supplied for 220 volts.
Price £1.80

CCN.240/7 The same soldering iron fitted with our new
7-star high efficiency bit for very high speed soldering

The triple- coated bits are iron, nickel and chromium plated.
Price £1.95

MES. 12

A battery operated

12 volts 25 watt
soldering iron complete
with 15° lead, two
crocodile clips for
connection to car
battery and a booklet
“How to Solder”’ packed

.95,

Price

ina stronigfﬂastic wallet. |

sign here

fo answer
all your
soldering

problems.

{Giro No. 2581000)

Name

shops or from Antex Ltd., Freepost

Address

(no stamp required) Piymouth

P.W.3

PL1 1BR Telephone 0752 67377/8 e d

WwWwWw americanradiohistorv com

/| enclose cheque/P.0./Cash
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THE BEST OF BOTH WORLDS

THE ANTENNA SYSTEM WHICH ACHIEVED A WORLD RECORD!

Size: 6” x 24" x 43" Finish: Gold stove enamel with
Weight: 2Ib fascia off-white on maroon.

FOR THE OPERATOR:
EQUIPMENT TO SATISFY

THE MOST VERSATILE & A e S e s

EXACTING REQUIREMENTS! LIGEMATCH W YOU HAVE EARTHING PROBLEMS?——
FOR THE XYL: HHg /'.\ DO PLEASE CONTACT US!
A DELIGHT TO THE EYE!! SR =

% AND _ g Protected by World Patents
SPECIAL BARGAIN OFFERS! and Trade Marks

7’ 6" (2-28m) long. Wt. 14lb. The new improved *“JOYSTICK" V.F.A.
In matching gold stove enamel, black and red finish.

The “JOYMATCH" 111 ‘A.T.U. for RECEIVING ONLY tunes the *“JOYSTICK" V.F.A. and many other

antennae from 500 kHz through 30 mHz plus.

The new “JOYSTICK" V.F.A. is'extremely lightweight, exceptionally strong, rigid, tough and weather proofed

when assembled by screwing three sections together in seconds.

The new “JOYSTICK" V.F.A. OUTPERFORMS many beam antennae in practice BECAUSE of its low

reflected power factor and absence of harmonics.

On RECEPTION—High Selectivity & Sensitivity on both Amateur & Broadcast Bands.

* GENUINE BARGAINS — MAIL ORDER ONLY — WHILE STOCKS LAST!

1. Superb A.T.U. in kit form with step by step assembly and operating instructions £4-50; or £5.50 assembled.
Tunes Receiver (communications or solid state) 1-2 mHz to 32 mHz. On Transmit Handles 300w PEP(PA input)
160 thru 10m—with “JOYSTICK'' V.F.A.

2. Lo-z “JOYMATCH" A.T.U. (the worid famous one!) £9.50.
New “JOYSTICK" V.F.A. in white stove enamel plus FREE
external mounting insuiators £8-00. Add 40p p/p or 45p if two items

3.

Details 3p stamp (not S.A.E.)

ordered together.

HR TR/,

HROROETAIRE ﬁ/ﬂ ENGLRNG,

LECTRONIT &=

Phone: (Thanet) 0843 62535
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The low-down
on hi-fi

Hi-fi News & Record Review js the
magazine for people who care about sound. We
pack each issue with information on how to get
the best from your equipment. We look closely
at all new equipment as it comes onto the
market and then give an honest appraisal of it.
We give pages of reviews on the latest records,
covering the full spectrum from classical to pop.
You'll find stories on recent sound happenings.
Features on sounds from the past plus a
constant look at the future. And the pages of
ads let you shop around for bargains without
leaving your armchair.

Hi-fi News & Record Review is published
monthly. So call in at your newsagent and get a
copy now. 20p.

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ

TEL> HECKMONDWIKE 4285

Amplifier Unit Type A413. Complete with 524 & 6V6GT valves. 250,230 Volt
Transformer. Clean condition untested. £1-25. Carriage 75p.

Air Position Indicator. C Gears. Ball Races. Dimmer Unit. Lamps.
Four numbered Counters. 24 Volt Motor etc. Great interest to the madel makers.
Good condition 75p. Carriage 50p.

Ground Position Indicator. Contains 24 Voit Lamp. Prisms Mirror and Gears.
Could interest schools and model makers. 75p. Carriage 75p. 3

Latest Alr Ministry Release Radio Receiver. Type R4187. 2-8 to 18 MHZ

In Three Bands. Complete with 17 miniature valves. 26 Volt Motor. Power supply

;nsotor and manually tuned. Very clean, but not tested. £5. Carriage and Insurance
p.

Control Unit. Type 4190. Complete with three miniature valves. 14" 500 pA

Meter. Six Relays. Model makers Motor with Gears. 24 Press Buttons. Lots of

spares. Clean condition. £1-50. Carriage and insurance 75p.

Autostabiliser Amplifier Unit. Complete with Carpenter Relay and Base. Many
spares. 50p. P/P 33p.

Special Offer. Aircraft Sighting Head. Comprising flexible drive, lens prism
unit, Giro. Useful for model constructors, schools, etc. Condition fair. 75p.
Carr. 75p.

Reclaimed T.V. Tubes. All with 12 months guarantee.

AWw43/88. £2, AW43/80. £1-50. MW43/69 £1. Special offer Brand New Brimar

Tubes C17P.M. £4. Many older types in stock. Carriage and insurance on any
tube £1-10.

Breaking-up. Ferguson Model 506 T. Tested L.O.P.T. £1-45. Posi paid. Fireball
Tuner Unit with Valves less Knobs. 75p. Post paid. S.A.E. for Price List of other
spares for this set and other types.

Valve List Ex Equipment All Valves Tested on a Mullard Valve Tester before
d hed. on on all Valves Singie Valves P/P 3p. Over three
Valves P/P Paid.

EABRF’12 Sp PCCs4 " Sp U191 20p

1 L] 91 4 PCF80 Sp U251 125p

EF35 12ip PCL82 124ip 6B P

] . EBF80 12ip PCL83 123p 10p

A Link House EBFS 12lp PCFe2 12lp 6F23 p

H H p p 20P1 20p

“ ws Group Publication. ECC82 124p PL81 174p 20P3 10p
ECL80 Tip PY81 7?-'Lp 20D1 10p

A EF80 Tip Y33 175p 30P4 20p

E vrecord rewiew EF91 4p PY82 Tip 30P12 20p
EY86 2 PL82 7ip 30FL1 20p

EF50  60p per dozen 3 ip 6/30L2 P

PCL84 124p 30Fs 10p

www.americanradiohistorv.com
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DISTRIBUTION
PANELS

Just what you
need for work
bench or lab.
4 X 13 amp sockets in metal box to take standard
13 amp fused plugs and on/off switch with neon
warning light, Supplied complete with 7 feet of
heavy cable, Wired up ready to work, £2 less plug;
2295 with fitted 13 amp plug; £2-40 with fitted
16 amp plug, plus 23p P. & L.

MULTI-SPEED MOTOR
Six speeds are available 500, 850
and 1,100 r.p.m. and 8,000; 12,000
& 15,500 r.p.m. shaft is  in, dia-
meter 230/240v Its speed may be
further controlled with the use
of our Thyrister controller. Very
powerful and useful motor size
approx. 2 in, dia. X 5 in. long,
Price 88p plus 23p postage and
insurance.

RESETTABLE FUSE
How long does it take you to renew a
fuse? Time yourself when next one
blows. Then reckoning your time at
£1 per hour see how quickly our
resettable fuse (auto circuit breaker)
will pay for itseli. Price only £1 each or
£11 per dozen, specify 5, 10 or 15 amp—simply
it in place of switch.

—

SPARTAN Portable
RADIO

Long and medium wave, 7
transistor, size 6in. X 4in. X
1%in. with larger than usual
speaker giving very good
tone. Built-in ferrite
aerial and telescopic
aerial for distant stations.

A real bargain complete
with leather case, carrying sling, earplug and case
£3-75 plus 25p post and ins.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchems, bath-
rooms, factories, changing
rooms, ete., it-s so quiet it can
hardly be heard. Compact, 51"
casing with 53" fan blades.
Kit comprises motor, fan
‘blades, sheet steel casing, pull
switch, mains connector, and
fixing brackets, £2 plus 36p
post and ins.

MAINS MOTOR
Precision made — as
used in record decks
and tape recorders—
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
Snip at 50p. Postage
18p for first one then
5p for each one
ordered.

TELEPHONE DIAL
Ex-G.P.0. Perfect working order.
0p each.

TELEPHONE HAND SET

Fx-G.P.0. Perfect order.
50p each + 20p p&p.

G.P.O. DESK TELEPHONES
Complete with dial and hand set. Believed in good
order $1-50 plus 25p p. & p. i

SELECTOR SWITCHES

®x-G.P.P. All in good working order.
3 pole £1-25 4 pole £150
6 pole £2-00 Plus 20p p&p.

QUICK CUPPA

Mini TImmersion Heater, 350w.
200/240v. Boils full cup in about
two minutes, Use any socket or
lamp holder. Have at bedside
for tea, baby’s food, etc. £1-25, post
and insurance 14p. 12v. car model
also available same Dprice. Jug
heater £1-50 vlus ». & p. 14p.

MAINS TRANSISTOR POWER
PACK

-y 1i8

igned to operate t sets and
Adjustable output 6v., 9v., 12 volts for up to
500mA (tlass B working). Takes the place of any
of the following batteries: PP1, PP3, FP4, PEY,
PP7, PP9 and others. Kit comprises: maing
t £ rectifier, thing and load resistor,
condensers and instructions, Real snip at only
83p, plus 20p postage.

MICRO SWITCH
5 amp. changeover contacts, 9p
each, $1 doz. 15 amp. Model
10p each or £1-05 doz.

CAPACITOR DISCHARGE CAR IGNITION

This system which has proved to be amazingly
efficient and reliable was first described in the

ELECTRONIC IGNITION {757 ireiess World about a year ago. We can supply kit

version (Practical Wireless, June). Price £495 plus 20p post.
please state whether for positive or negative sy . Also i
ignition systems for 6v. vehicles, £5-25 plus 20p.

RADIO STETHOSCOPE

Easiest way

to speaker-—when signal stops You've found the
fault. Use ib on Radio,

aroplifier,

plete kit comprises two special
transistors and all parts inclu-

of parts for an improved and even more efficient
‘When ordering
le, ready made

to tault ind—traces signal from aerial

TV
anything ~— com-

ding probe tube and crystal
earpiece. $2—twin stetho-
set instead of earpiece V5p
extra—post and ins. 20p.
ssmmsassees STANDARD WAFER SWITCHES mewcamm——
Standard size 1} wafer—silver-plated 5-amp contact
standard 7 spindle 2/ long—with locking washer and nut-
No. of Poles 2 way 3 way 4 Way 5 way 6 way 8 way 9 way 10 way 12 way
1 pole Op 40p 40p 40p 40p 40p 40p 40p 40p
2 poles a0p 40p 40p 40p 40p 40p 40p V0p 70p
3 poles 40p 40p 40p 40p 70p 700 70p 95p  95p
4 poles 40p 40p 40p 70p 70p 70p 70p £1-20 £1-20
5 poles 40p 40p 70p 7vop 95p 95p 95p £1-45 £145
6 poles 4p 70p 70p 70p 95p 950 95p £1-70 51-70
7 poles 70y %0p 70p 950 £1:20 £1-20 £1-20 £195 £1-95
8 poles 70p 70p Y0p 95p £1:20 £1-20 £1-20 £2-20 £2-20
9 poles 70p 7O0p 9O5p 95p £1-45 £1-45 £145 £245 £245
10 poles 70p v0p 95p £1-20 £145 £1-45 £1-45 2270 £2-70
11 poles 70p 95p 95p £1-20 £170 £1-70 £1-70 £2-95 £2-95
12 poles w0p 95p 950 £1-20 170 £170 £170 £3-20 2320

mm—— THIS MONTH’S SNIP

TANGENTIAL HEATER UNITS
This heater unit is the very latest type, most
efficient, and quiet running. Is ag fitted in Hoover
and blower heaters costing £15 and more, We have
a few only. Comprises motor, impeler, 2KW
element and 1kW element allowing switching 1,
2 and 3kW and with thermal safety cut-out. Can
be fitted into any metal line case or cabinet. Only
need control switch. £3-50. 2kW Model a8 above
except 2 kilowatts £2:50. Don’t miss this.
Control Switch 35p, P. & P. 40p.

THERMOSTATS
Type “A” 15 amp. for contralling room heaters,
greenhouses, airing cupboard. Has spindle for
pointer knobs. Quickly adjustable from 30-80°F.
40p, Calibrated dial 20p extra. Suitable box for
wall mounting 25p.
Type “B»? 15 amp, This is a 17in, long rod type
made by the famous Sunvie Co. Spindle adjusts
this from 50-550°F. Internal screw
alters the setting to this could be
adjustable over 30° to 1000°F. Snitable
for controlling
furnace, oven,
kiln, immersion
heater or to make flame-stat or fire
alarm. 48D pius 124D post and insurance.
Type ““D” We call this the Ice-stat as it cuts in and
out at around freezing point. 2/3 amps. Has many
uses one of which would be to keep the loft Pipes
from freezing. Ifa length of our blanket wire (16 yd
50p) is wound round the pipes. 40p.
Type “E”. This is standard refrigerator thermo-
stat. Spindle adjustments cover uormal reirigera-
tor temperature. 50p
Type “F”, Glags encased for controlling the temp.
of liquid—particulatly those in glass tanks, vats
or sinks——thermostat is held (half submerged) by
rubber sucker or wire clip-—ideal for fish tanks—
developers and chemical baths of all types
Adjustable over range 50° to 150° F. Price 80

TREASURE TRACER

Complete XKit (except wooden
battens) to make the metal
detector as the circuit in Practical
‘Wireless August issue. £2-85 plus
20p post and insurance.

DRILL
CONTROLLER
NEW [IKW MODEL
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes ail
parts, case, everything and
full instructions. £1-50 plus
13p post and insurance.
Made up model also avail-
able, £2-25 plus 13p post & p.

HIGH AC;IURACY THERMO STAT

Uses di tor 1.C. with thermister

MULLARD AUDIO AﬁPLIFIER MODUL

Uses 4 transistors, and has an output of 750mW into

ohms speakers. Inpub suitable for crystal mic. or
pick-up. 9 volt battery operated. Size 27 long x 13" wide
% 1”7 high. SPECIAL SNJTP PRICE 60p each. 10 for £5.

as probe. Designer claims ternperature control to
within 1/7th of & degree. Complete kit Wwith
power pack £5-50. .

AUTO—ELECTRIC CAR
AERIAL

with dashboard control switch—
fu}]y extendable to 40in or fully

POCKET CIRCUIT
TESTER

Test continuity for any low resistance circuit, house

)
R =

wiring, car electrics. Tests polarity of diodes and recti- .
fiers. Also ideal size for conversion to signal injector (circuit supplied), 30p or
2 for 50p. Post paid. !

- which are infinitely adjustable for position.

5 pole £1-75°

HONEYWELL PROGRAMMER

This is & drum type timing device, the
drum being calibrated in equal divisions
for switch setting purposes with trips

They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15
changeover micro switches each of 10 amp
type operated by the trivg thus 15 circuits may
be changed per Tevolution. Drive motor is
mains operated b revs per min. Some of the many

ases of this timer are Machinery control, Boiler firing, Dispensing and Vending
machines, Displaylighting animated and signs, Signalling, ete. Price from makers
probably over £10 each. Special snip price £5.75 plus 25p post and insurance,

Dor’t miss this terrific bargain.

INTEGRATED CIRCUIT BARGAIN

A parcel

definitely

of parcel

‘once-in-a-lifetime offer of Micro-electronic devices well below cost of manu-
facture. The parcel contains & ICs all new and perfect, first-grade device,

GP amplifiers. The 5th is & monolithic NPXN matched pair, Regular price
addition you will receive a list of many different ICs available at bargain

prices 5/- upwards with circuits and technical data of each, Complete parcel
only £1 post paid.

of integrated circuits made by the famous Plessey Company. A

not sub-standard or seconds. 4 of the ICs are single silicon chip
well over £5. Full circuit details of the ICs are included and in

DON'T MIS8 THIS TERRIFIO BARGAIN.

BATTERY CONDITION TESTER

and prods. Price £1-75 plus 20p postage.

Made by Maliory but suitable for all batteries made by
Ever Ready and others, most of which are zin¢ carbon
types but also mercury manganese—nicad—silver oxide
and alkaline batteries may be tested. The tester puts a
dummy load on the battery and the meter scale indicates
the condition depending upon which section the pointer
rests. The section reads “replace” “weak” or ““good™, The
tester is complete in its case, size 33" X 61 x 2" with leads

. Suitable for 12v positive
or negative earth. Supplied complete
with fitting instructions and ready
wired dashboard switch. £5-75 plus
25p post and ins.

AUTO.LITE +
as Circuit in this month’s issue Practical Wireless.
Kit of parts £1-20 post paid

TOGGLE SWITCH

3 amp. 250v. with fixing ring 7}p each, 75p doz.
CAR ELECTRIC PLUG
\w Pits in place of cigarette lighter.
Tseful method for making a quick
connection into the car electrical
systern. 38p each or 10 for £3-42.
ROCKER SWITCH
13 amp self-fixing into an oblong bole,

size approximately 17 X % 6p each,
10 for 4p.

MAINS RELAY BARGAIN
Special this month are some single,
double and treble pole changeover
relays. Contacts rated at 15 amps.
QOperating coil wound for 240V AC.
Good British Make. Ex-unused equip-
ment. Size approx. 13* x 17.

Open construction

Single pole 25p each 10 for £2-25
Treble pole 40p each 10 for £3-06
BALANCED ARMATURE

UNIT.

500 ohm, operates speaker or micro-
phone, so useful in intercom wor similar
circuits, 38p each, £3-50 doz.

2:kw FAN HEATER
Three position switching to
suit changes in the weather.
Switch up for full heater (2%
kW), switch down for half
heat (13kW), switch central
blows cold for summer cooling
—-adjustable thermostat acts
ag auto control and safety cut-
out. Complete kit £3-95.
Post and ins. 38p.

Where postage is not stated then orders
over £5 are post free. Below £5 add 20p.
Semi-conductors add 5p post. Over £1 post
{ree. 8.A.E. with enquiries please.
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RQGIPNGE REALISTIC HI-F1 36-WATT STEREO CONCERTMASTER
3 50 FM-AM RECEfVER SYSTEM, MODEL 12-694
i £9 e Brilliantly designed tuner/amplifier with two matching speakers.
hoak it up ta any ROT or other good qual- 3 ™ (notuding All three units in bsaglifully fini!hgd wa_lnug cabinets with smart
ity amplifier, and the results are 3 gnnnm'\l\!ﬂea‘“ Y aluminium vertical trims. The tuning qlal fs fronted by unique
fantasticl The CS-20000 records § Nn,ma\\’('\c! 2%} black glass. Figures light up behind it in green when the unit is
and piays back. A big featurs is its . on. Separate easv-to-oferate Left and Right volume controls.
easy-io-use  piano-key controis. 2> Microswitch for on/off. Programme selector. Separate bass and treble con trals.
Easy-lo-get-at mic inputs are on == Headphone socket on front panel for easy access. Single tuning knob for FM and AM.
top; line raputs and outputs at the rear. Built-in aerials, facilities far external FM aerial. liluminated dial. Stereo broadcast mdica(ur
ing le i light. Each speaker has 63 bass and 3” trebla units. Output: 9 watts r.m.s. per channel into

- ter. Pap-up cassette ejection. qi P z p r
D;lazll::7:&”::;;?;‘:!’::.‘uTiI::Ez!ar::t::_ P::se?:::uulla. Tap:: speed 8 ohms. Frequency response: 30 to 20.000 Hz. FM frequency range 80-108 MHz. sensitwity 2-5py,

13 ips (4-75 cms): Frequency response 100-10,000 Hz. Wow stereo separation 30dB, image rejection 40ab.

and flutter better than 0-3%. Rewind time better than 60 AM: frequency range 530-1605 kHz. sensitivity 100pV.

 ELECTRONICS !

ACADEMY STERED CASSETTE
TAPE DECK. MODEL CS-2000D
No hi-fi system is comglete without one — |

o twa pensit

includin N h C6 Bl d throughout 1o the Sizes: speakers 8. wide. 12, high and 93. deep: receiver

n es and @ sec witl {0 cassette. Engineere, g pae P . L bt
mm:m;‘ln|lﬁﬂ5 highest electrical and mechanical standards. Size 16~ &7 wide, 127 high and 93" deep. And their sophisticated

& \ Price £65 00 wide, 41 high and 8* deep. Walnut cabinet with satin appearance matches the excellence of the specification.
Norm® aluminium trims. e 25-WATT 3-WAY CRYSLER

'LIVING AUDID" gt
SPEAKER CE-5b

This lugh quality speak-
er has its own built-in
3-way sound response switch,
giving you the ideal frequency rasponse for
8-TRACK | hi-

REALISTIC 30 WATT STEREQ
AMPLIFIER MQDEL SA-500

A sugerh hi-fi amplifier with all the fea-
tures you've ever wanted - for under
£46-00. Saving over £10-00 on the normal
retail value. Up-to-the-minute slider contrais for bass and trebie.
volume and halance controls. Headphane socket on frant panel. Push-button_,

.25
. Normal Price
., natural or meod music fistening. Its 39-95 ey

b 5 ; § STERED CARTRIDGE | heautiful. haavy. oiled walnut cabinet
input contrals — magnetic phono (high/low) tuner. aux. mano, monitor. .7 . 3 i . .
Loudness push-button conteol lor perfect sound at low output levels. Norma; Frige Q TAPEDECK MODEL RP-1000ST |inrorporates two separate speaker units an 8% woofer, and a §

he popular Lear-det type recording unit is the heari of | mid-range with 2” concentric tweeter. Pawer handling

the fantastic RP-1000ST. which has fulf record and play- | capaciiy: 25 watts r.m.s into 8 ohms. Overall frequency res -
back facilities. Automalic track change with manual over- nonse : 35-20,000 Hz. Cabinat size: 103 x 73" x 83”. Exactly
satin alumenium trims. Inputs : phono 2-5mV and SmV RIAA: tuner/aux 250mV. Hum ride. Press to start button. Stereo headphone and Leftand riont for matcning the most modein decor.

I a : : Right Mie snckets on front panai. Duai recording level
58 = g - g hat § [ ont pi ding
eudngiee-Aehans ~{SOiE Jynel[Bux - 85ub gin;:ls‘l !vrld\:’, 3“%5%?;;\’.|%5l‘;9“daep. meter. and Left and Right volume controls. Built<in pre- [T (0]

STenN RA3Th Am e ipx ] @mP- Tape speed 33 ips (3-5 cms), Frequency response:
g%?giuu ?3&3&? AMIEN/MEX, playback 30-10.000 Hz: recording/playback 30-8.000 Hz.
This ROC Tuner is especially de- Line output: fully vanable 0-500mV. The_RP-IDUDST in- nor i |
signed ta match the Olscn AM-395 corporates all the features you'd expect ina top quality /| i
Slulreu Amglifier. In price and Cantridge Tape Deck. Size 16 wide, 4" high. 8 deep.
el s, D) erhie) good Iook- Cahinet in walnut. Inclading conrécting leads

== ing design! But of course it's also

ideal for use with any other amglifier. The RA-310 costs £10-00 less than

the normal retail valua. and yet it is a highly sophisticated unit. incorpn-

rating the latest sofid state techniques. Dperation is drift free far sup-

,[Sh-““ reme station-halding capabthty. Ycu can connect this Tuner ta a stereo NDH““\
amplifier. to a tape deck or a tape recorder. And of course it cavers all | pyice

the stations in the AM and FM bands FM: 87-108 MHz; AM: 525-1605 kHz. £49:00

Latt and right push-button on/off switches for speakers. Noise filtering £55.69
and tape monitoring facilities. Two auxiliary AC autlets. Frequency respanse 20-
20.000 Hz & 1 db at full power. 15 watts rms per chananel. Walnut cahinet with

PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA-16

This is ane of the Jowest priced stera tuner amplifiers on the
market. It covers the fulf range of both AM end FM broadcast
fyequen:ies. And when you're switched to FM, an indicator
lights up when a stereo signal is received — that’s the time to
switch to ‘Stereo’l The SSA-16 has all the facilities you'd ex-
pect to find on tuners costing twice as much — separate voi-
ume, bass, treble, balance and tuning controls. Selector switch
for tape, phono, AM, FM, stereo, Jack socket an front panel fof

o= E o % retecti
zzléssugls;:v;tlgiFmdgpdvh?x ;}Sgﬁ\sI;FSmeu separation 30dB at 1kHz. image rejection stereo. head Frequency range: FM 88-108 MHz AM
- o LS, d . - 8-TRACK HOME STEREO CARTRIDGEPLAVER M@} | 535-1605 kHz. Frequency response: 50-10,000 Hz + 3dB.
; REALISTIC SA-100B 6-WATT MODEL E1 Power output: 4 watts total music pawer into two 8 ohm
. STEREQ AMPLIFIER With this unit. you can play any standard 8:track cartridge | speakers. Size: 16~ wide, 4§ " high, 8" deep.
Here's fabulous. exciting value in| on the markst - at a fraction of the narmal retail valve! i
miniature! This high quality stereo | It gives yau a total of 5 watts of power. to feed into two :::\:375:’;“;; Sa';E7REU AMPLIFIB %
1 oy ~ P - %Y
anmplifier measures only 9" wide X 3 8-ohm speakers. The frequency response is 50 to 10,000 This excisive
high §3~ deep. And yet it has sepa- | Hz, giving you a fine tanal quality that can‘t be bettered at ROC Steren Q

rate ganged volume, balance and tone con- | anything near this price. The E1 has separate tone, Chassisis
trois. Plus spaaker in/out. mono/stereo. phona/ | balance and velume controls, giving.you complete ﬁeg- completely
£1 4 50 uner and power on/oft slide switches. The ends are oiled Walnut, with matchi- | dom to select tha sound you want to hear. Tape speefi 1S | Celf_contained, and
u ing enamelled metal top. The Iront panel is satin aluminium and walnut-brown | 33 ips, and wow and flutter are hoth less than 0-3%. Size : it costs £2-25 less
Normal Price £2100  enamel. Frequency response is 50 ta 10,000 Hz + 3dB. Qutput 3 wattsr.m.s. | 113" wide, 5" high, 11" deep. than the normal re-
per channel into 8 ohms. inputs are 100mV for hoth phone and tuner. tail  valuel  The

3 . T SK-ANT i I Normay py;
:EJIA/';I;]I-:EIIH" 100) /AM" \mmmlm H M” mm cumnnct‘znaitr;ialurin! only 51" wide. 13" i 775
STEREO TUNER P T - | high and 63” deep. It contains its awn mains

power supply. and has a ganged volume cartrol and separate .
treble controls for each channel. Specification: frequency res-
ponse 40-17.000 Hz + 3dB: autput 3-5 watts music power per
channel into 8 ohms; input. phono, 600mV. signal-to-noise
ratio hetter than 45d8. —

L

Here’s anather unit that gives
you fabulous vzlue in mimiature !
Designed spacifically to match
the Realistic SA-100B in both
appearance, size and perform-
ance. the TM-100 is superb value-for-money. It gives you the full FM
and AM ranges - FM. 88-108 MHz; AM. 535-1605 kHz. Sensiliviliesww e '25
FM5pV. AM 2500V, Image rejection 564B Maj Price £2g-6¢

——

e S ——— 8} R.445 3-WAY MATCHED SPEAKERS
S - A s = L
B e e These will do justice to your amplifier — and to your Normal
= | :%‘LVLAIHE:TEREO O pocket. At only £16-40 a pair. they are real value-far-money. Price £25:20
= ii AM L Each cabinet is heavily Jagged and taak finished. They
! An ideal unit for your new handle 15 watts rms {8 watts rms each). Each loudspeakes g"s?"l::ll;ﬂ: Lﬁ”:vﬂzr s::?fﬂ AdMPLI‘FIER H e
| stereo separate system. contains a large dual cone base umit, plus a separate | 'o°% ¥ guod amp e Aol oacar pticoFnearly

less than the normal retail value! Just look at what the AM-372 wilt do
for you ~ reproduce signals from ceramic or crystal cartridges. AM and
FM tuners. and tape recorders. And it gives you outputs for two sets of
|speakers, headphones and tape recorders. Frequency respanse is 30 to-
20.000 Hz + 3dB.0Qutput 8 watts r.m.s per channel music power into 8

§i| It is more than £10-00 tweeter. Frequency range: 40 to 19,000 Hz. Size 14” high,
below the normal retail 9” wide, 61" deep.

price | Making the AM-335
ong of Britam's best hi-f;

OLSON AM-357 4-WATT STEREQ AMPLIFIERQ

Here’s marvelious value for someone just starting to set them-
selves up in audio! At only £10-50, you get a fine amplifier in &
scratch resistant metal cabinet, with a smart brushed ini
front panel. It incorporates separate tone and votume controls tar
each channal. Inputs are provided for turntable {ceramic car-
tespanse: 20-20.000 Hz + 3dB. Dutput: 2D walts r.m.s. per channel tridge). tuner and tape deck os recorder. Frequencyre.spnnsl: 70-
IM:B chms. Inputs: magnetic phono 3-OmV RIAA, crystal ph:nn 100my; | 20.000 Hz + 3d8. 0"_"’““ 2 watts r.m.5. per :hf““' into B,“h."'s'
tape 160mV: tuner 160mV. Size 115" wide. 4” high, 73" deep. The | \NPUts: phono 80mV; tuner/aux 80mV. Size 8 wide. 24" high.
specification reads well - sounds even better! 43" wide.

ohm speakers. Phono input 200mV. Tuner input 200mV.

tuners {see Otson RA-31D) and tape decks. And it's got out-
Stze: 121" wide, 31" high. 73~ deep.

0 puts for taping and for headphaaes. There are separate bass
and treble controls, separate Lelt and Right channef volume
controls. And a loudness switck for daosting the bass and
treble notes when listening at low output leveis. Frequency

962
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atlowest prices?...

' el" A I QGUMR
@pars our prices with any other unit on the Y% i 8]" Iy . ERN [}
hi-fi market, and you'll find you won't beat ROC E! u Y
unit prices. No matter where you lve, London or E | ] [ ] L

Land’s End!
Take a good look at all these super audio equip-
ment bargains. They're all on demonstration at
our Shop from 9 to 6 p.m. Monday to Saturday,
Jate night Thursday until 7 p.m. But don't warry
it you can't get there yourself. Our Mail Order
service is at your disposal. With the same ex-
clusive ROC eguipment — and at the same
super valua-for-money prices !
When you invest in ROC equipment. you're
getting much more than an exclusive product.
You're getting value for money that is literally
unbeatable. ROC units are bought direct from
the manufacturer, and ALL the savings ROC
derive from this are passed.on to you!
At ROC Electronics, we take extra care to select

start the fraquency range ex-

only the best buys. We check
everything before you do — and ‘
tands from 30 to 16.000 Hz. And you
oC can adjust the volume of each earpiece inde-

it's fully guaranteed whether you
R
exclusive Uny pendently. There's also @ mono/steras switch.

buy at the shop or by Mail Order.
\ For maximum comfort, the ear cushions are
covered in soft jeathers. RDC PRICE £7-05
‘A RANGE OF AUDIO SYSTEMS BUILT AROUND
EXCLUSIVE ROC AMPLIFIERS AND TUNERS

Every item shown here is the best of its kind within its price range. BuyAlhem
separately or at the same time as the other top-valua audio products listed.
R.328 STERED HEADPHONE 4

EAGLE SE-30 STUDIO
/\‘ It you're starting in hi-fi. and

STEREQD HEADPHDNE
- you discover the need for a fi4

Here's the ultimate in head-
phone design! Apart from
s its fantastic ability to repro-
pair of really good stereo head- duce all the frequencies from 20
phones. The R.328 is ideal, ata
price you can afford. They have
padded ear cushions. a §-foot cord

to 20.000 Hz the SE-80 has
eliminated the discomfort and 3train It you want easy. fingertip control
and jack plug. Frequency range 30-15.000 Hz.
Impedance 8 ghms per channal.

associated with traditional f headphanes and loudspeakers. here's the tdeal
RDC PRICE £2-35

THORENS TD150AB/Il
Transceiption Turntable.
Complete with pick up arm.
plinth ang cover. £52-31

S R.186 STEREG HEAD-
PHONE JUNCTION BOX

0

design. Eagle have designed and produced solytion to the problem. All you do is connect
a pair of headphonas which breaks with all i ¢ your speakers and amplifier, plug in your
previous toncepts. You hear alf the Sounds neadphanes-and you're ready to take aver! At the
crisp and clear. In fact. the repraduction is gcy of g siide switch, you can have headphones
so-good. that it compares favourably with jone. or speakers alone, of bath logether.
the most ix_nensive hi-fi speaker systems. Input: suitable for use with amplifiers rated
Separate shder volume control on each up 1o 20 watts.] Size: 243 3¢ "x 1™

earpiece. Impedance: 8 ohm per channel.
@ ROC PRICE £1-50
CAR SPEAKERS

ROC PRICE £14.90
TEC HR-007 HEAD-
PHONE RADIO
When you want to listen to A
the radio alf by yourself, Smant black. ~tough. plastic cases. each
Then this will solve the containing a high fux 130mm diameter speaker
problem. Separate volume unit. Just what you need to go with the CS.8
Cartridge Player or any other car sterec system.
Fitted with over three yatds of connecting
cable. Dimenstons: §+"x 533%» 344", Imped-
ance: 8 ohms per speaker. Rating: 5 watts max

and tuning controis with
easy-to-use knobs. Frequenty range 15
per speaker. ROC PRICE £3-72
] e Bl
R.152 STEREO CAR [

EAGLE SE-30 STERED
HEADPHONE

This model is for the move
discriminating listener. For a

Oy

R.151 STERED

HERE'S.

5§35 to 1605 kHz medium wave band.

Maximum output is 300 mW.

Normal Price £9-45 ROC PR“TE‘_Z;@
5 EAGLE

Now run your eye aver the prices.

select the System nearest to your H-T(:RAARCK %I;’EAKERlS D .
_ i . ese sloping front I/
:z:gs\:a]u:r:sa:uuox? r’r::n:n ::: STEREO  speakers match the CS.8 Caririgge Player or any
y U PLAYER. €S8 qfer car stereo system. Fitted with high flux

Drive to the sound of music - with
this fabulous 8-Track Cartridge Player.
it gives you superb tone and power to
fill the car with stereo sound. Ideat for
use with R.151 or R.152speakers. Com-
plete with all mounting ies.
Far negative earth eélectrical Systems
only. Qutput: 2-5 watts per chamnel.
Frequency range: 70-10,000 Hz. Wow
angd flutter: less than 0-3%. Tape
speed: 3-5 cm/sec. Channel selectar:

buy! Supplied with all necessary
leads and plugs. ready to use.

110mm diameter speaker unit. and over three
yards of connecting cable. Dimensions: 372873
643"x 38", Impedance: 8 ohms per speaker
Rating: 5 watts max. per speaker.

ROC PRICE £4-96

€AGLE LC.05 STERED
MAGNETIC CARTRIDGE
For fabulous reproduc-
tion at a very low price.
you'll find it hard to beat.
0-7 mil diamond stylus. Dut-

OLSON AM-357 SYSTEM
Otson AM-357 Steres Amplifier,
Garrard 2025 T/C Autochanger
with Stereo ceramic cartridge,
plinth and coverand a pair of RDG
R.088 4 watt Speakers.

Normal Price £45-28
ROC PRICE £36-70

AM-372 SYSTEM

Olson AM-372 Stereo Amplifier,
Garrard 2025 T/C Autochanger
with Sterep ceramic cartridge.
plinth and cover and a pair of
ROC R.446 Speakers.

Norma Price-£68-18

REALISTIC SA-1008 SYSTEM RO(?PFEFE.EM-SS 'av:';zn“‘:"‘: dvr::nsi';‘:::jalﬁgy’z;;ﬁ; put: 6mV per channel. Freguency range’

30-18,000 Hz Channel balance:  1-5d8.
Channel separation: 20dB. Recommended
stylus pressure: 2-4 grams. Compliance:
9 10-6 cm/dyne. RDC PRICE£4-75
47 EAGLE LC.07 STERED el 3
MOVING-MAGNET

Realistic SA-100B Stereo Ampli-
fier, Garrard 2025TC  Auto-
changer with Stereo ceramic
cartridge. plinth and cover and a
pair of ROC R.446 Speakers.

244" ROC PRICE £27-20
“WATTS™
RECORD CLEANERS ¢

The originai '‘Dust Bug”{
Automatic Record Cleanes’

Matching TM-100 Stereo Tuner ! PALACE SYSTEM keeps your records clean as

£23-25 extra if required. paAlaQECESSA_w Sterea  Tuner they play. £1-20 Watis Disc Preener. Keeps CARTRIDGE )
Amplifier, Garrard 2025 T/C auto- 2 new fecords fike new — Here’s Your opportunity
changer with stereo ceramic cart-
ridge. plinth and cover and a pair
of ROC R.446 Speakers.

Normal Price £84-98

REALISTIC 12-694 SYSTEM

Realistic 12-694 Stereo Turfer
Amplifier with matching speakers
and Garrard SP25 Mk il with
Eagle LC.07 Steres Magnetic
Cartridge and plinth and cover.

Normal Price £144-05
ROC PRICE £124-50

Normal Price £63-98
ROC PRICE £47 60

to gwn a transcription cartridge
for the price of a ceramic! Is speciaily de-
signed to match top quality tope arms, and
10 get the very best from your hi-Ii amplifier.
07 mil diamend Stylus. Cutput: 7mV per
v-channel. Frequency range: 20.21,000 Hz
Channel balance: + 1dB. Channel separa-
tion: 28d8. Compliance: 12+ 10-6 cm/dyne,
ROC PRICE£6-37

far perfect record repro-
duction. 35p

R.307 TRANSISTOR-—,
I1ZED STERED
PRE-AMPLIFIER
Now your amplifier
that could only reproduce
ceramic or crystal pick-up cartridges. can
actept signals {from moving-magnet cart-

between 5-20mV to 200-800 mV. Input:
5-20mv. Equalisation: RIAA. Output:
200-800mV ffat. Frequency range: 20-
22.000 Hz. Dimensions: 31"x 13"x 2-%".

OLSON

AM-395 SYSTEM Louo-

SPEAKERS

Olson AM-395 Sterso Amplifier. NN
g 3z Supply: 240 VAC. ROC PRICE £4°92 .
Garrard SP25 Mk Ill Record Player | REALISTIC ~~ SA-500 SYSTEM % A 15-FOOT STEREﬂcHEADPHONE il t‘:lruees w?r:

with Eagle LCO7 Stereo Magnetic
Cartridge, plinth and cover and a
pair of Eagle DL.67 Speakers.
Matching RA.310 Stereo Tuner
£39-95 extra if required.

Normal Price £106-85

ROC PRICE £92:6¢

Return-of-post
mail order service.
Over £10 post free
(UK only). Add 25p

for p & p to orders
under £10

HP terms available
tor callers

Realistic SA-500 Stereo Amplifier,
Garrard SP25 Mk Il Single Record
Player with Eagle LC.07 Stereo
Magnetic Cartridge. phinth and
cover and a pair of Crysler CE-5b
Speakers. Normal Price £157-95
ROC PRICE £124-00

9-6 MON TO SAT,

LONDON, W2 1

ROC E1SYSTEM

RGC E1 8 track Stereo Cartridge
Player complete with a pair of
RGC R.088 4 watt Speakers.
Normal Price £58-10

ROC PRICE £43 45

[“arciaviano |
.

NIGHT THURSDAY 7 PM

ﬂ

ROGELECTRONIGSLTD

M.JORY. Esq. 193 ED6WARE RD
CALLERS WELCOME AT THE SHOP'

01-723 6211

= EXTENSION CORO R.362 stereo speakers! Each umt comes
Sme. Fitted with heavy duly compiete with i0-faot lead and phono ptug.
4 &= 3.-circuit sterep plug at and look really smart. Power handling per
on-ghd and a matching stereo sacket at speaker: 4 watts (ms. B warts peak
the other. ROC PRICE £1-30 Frequéncy range: 40-16.000 Hz Flux
STERED HEADPHONE Y ADAPTDR density: 8,500 gauss. Impedance: 8 ohms.
R.361 Enables you to uss two sets of Dimensions: 37 high. 55" wide. 41" deep.
stereo headphones from a single socket. Finish: oiled walnut. 2%
Fitted with male plug and two female ROC PRICE £9-50 pair
suckets. ROC PRICE £1-30
€AGLE DL.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM

fram a rich, deep, 35 Hz bass to above the limit of human

fearing ~ this fantastic response comes from such a small siza

_only 10"x 67 63"! The DL.67 is the end product of several years effort

into the problems of full frequency response from small cabinets. The OL.67

has a dual cone high compliance hass mid range untt, and @ horn tweeter. The speaker
has a variable brilliance control ta suit individusl rooms - a feature normally only found
on very expensive speaker systems. Power handiing capacity: 10 watts rms, 20 watts
peak. Frequency range: 35-20.000 Hz. Flux density: 11.000 gauss. Impedance. 8 ohms.
Dimensions: 113" high X 8” wide x 63" deep. Finish: ailed teak. ROC PRICE £18 80 each

963

wwWwW americanradiohistorv com


www.americanradiohistory.com

WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Specnal 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)........cn....38P

1st I.F. Transformer .. .P50/2CC (For OC45) P51/1 (For AF117) .36p
2nd L.F. Transformer.. P50/2CC (For OC45) P51/2  (For AF117) .36p
3rd |.F. Transformer P50/3CC (For OC45) P50/3V (For AF117) 36p

Rod Aerial . ..RA2W _.

Driver Transformer
Qutput Transformer
Printed Circuit

I.F. TRANSFORMERS FOR “PRACTICAL WIRELESS” CIRCUITS

Components for several receivers are available, including the following for the *Clubman”.

THHE 1st LF. Transformer
T41/2E 2nd L.F. Transformer .
T41/3T 3rd L.F. Transformer . BIP
T41/3T B.F.O. Coil 57p

Details of these and our other components are given in an illustrated foider which will be supplied on
request with postage please.

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

. 12p

When in LITUOMN, BEDS, vou must visit the . . .

FANTASTIC BARGAIN OFFER!

SFL.F-SERVICE RADID COMPONENTS SHOP

TRANSEUROPEAN

Transistorised Stereophonic High Fidelity
AM/FM Tuner Amphﬁer System

Closed all day Wednesday.

This system includes this elegantly styled solid state Teak finished cabmet
tuner/amplifier, Covermg VHF/FM. Short, di and long

The lates: 4 Speed B.S. R MonolStereo recard changer with 2-10in. x 6in.
elhpucal i Stereo Radiogram

at less than half normal prlce SPEC’AL OFFER£44

Easily fitted no technical
P. & P !Sp

SURPLECTRONICS
216 LEAGRAVE ROAD, LUTON, TEDS

knowledge necessary.

Credit Terms available _
First monthly payment g
of £5.83 followed by x
9 monthly payments of 6 ‘
£4.95. Total Creditf}

Sale Price £49+50. Send
£5.83 today.

FABULOUS VALUE

AERIAL BOOSTERS 197 TV £6-50
We make four types of Aerisl Boosters. | 19* 405 Slimline Televisions in good
L45 625 U.H.F., L12 V.HF. TV, working order, with complete set ol
L1l V.H.F. Radio, L10 M/W & B/W. | pare valves.
Price L45, Li2 & L11 £2-95, 110 £245. | Price £6-50. Carriage £1-50.

Hi-Fi stereo at a2 new low. System Ten-Ten; 4 speed BSR autochanger VALVE BARGAINS PRINTED -CIRCUIT BOARD
x::;::cnnge:;g?s:oﬁtacg gius solid state amphf‘ﬂr 20 watt total output. Any =46, 10=70p; 28 108 by 4 Ins boards complete with

ECC82, ECL80, EFs0, EFss, EF183, etching compound and instructions-40p.
EF184 EBFg9, EB9l, EY86, PGGB4,

CREDIT SALE TERMS: Send £4.93 (being the first of TEN
£4 9 monthly payments of £4- 05; us 88p. Carriage and Pack- PCCBY, PCOT, P% PCF86, PCL82, 500MFD CAPACITORS
T e NCnyipayments aiE:05 Pysga PI;r%oo4 1=srsm‘5 sotrs” d01s, | soomia—2sviw Brand New New Blectrolytic
DOWN (Tota! Credit Sale Pru:e £40.5¢ HHy . with long leads. lln

EASY TOgSTALL RO TECHNICAL KNOWLEDGE REQUIRED.

caLLErs WELcoMEE IR W @
PLEASE SEND ME FREE DETAILS OF YOUR RANGE l

Ny T ST VELGO ELECTRONIGS

100,Chase Side Londonﬂﬂ I
Sl Tel:01- 886 3733/9666 62A Bridge Street, Ramsbottom, Bury, Lancs.

POST & PACKING \mder #1.5p Over 51 10p 8. A E ior lea.ﬁets on all itemse. Money
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BRAND NEW SEMICONDUCTORS & COMPONENTS "RETURN OF POST

GUARANTEED SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. SERVICE
TRANSISTORS TTL. LOGIC 1.C. NEW PRICES
2G:301 20p 2N3404 32ip 40310 45p BC2I2L  18p BSX928 32ip NKT281 27ip 1-11 12-24 1-11 12-24 1-11 12-24
2G302 20p 2N8405 46p 40311 35p BCY30 274p BSX60 B2ip NKT401l 87ip g0 &p g0 £p 2p  8p
2G303 90p ON3414 22ip 40312  47)p BCY3L 30p BSX6l 62jp NKT402 900 §N7400 020 018 SN7433 080 075 SN7472 032 08
23306  42ip 2N3415 22? 40314 87p BCY32 50p BSX76 224p NKT403 750 | saN7401 020 018 SN7437 064 006 SN7473 043 041
26308 a0p 2N3416 387ip 40320 47p BCY33  25p BSX77 27ip NET404 624p §N7402 020 018 BN7438 064 060 B8N7474 043 041
2G309 80p 2N3417 87ip 40323 32%p BCY34 30p BSX78 27ip NKT405 75p 8N7403 020 018 BN7440 028 021 SN7475 0-45 0-44
2G371 15p 2N3570 £1'95 40324  47jp BCY3R  40p BSYI10 27ip NKT406 624p SN7405 0-20 0-18 SN7441AN 087 0-88 8N7476 045 044
26874 20p 2N3572 97;p 40326  87ip BCY3y  60p BSY1l 27ip NKT451 624p SN7406 080 075 SN7442 085 0-81 8Nv4s0 070 085
2G381  22jp 2N3605 274p 40320 30p BCY40 50p BSY24 15p NET452 62ip | sN7407 080 075 BSN7443 288 270 SN7481 140 188
aN404  921p 2N3606 o73P 40344  27ip BCY42 15p BSY2s 150 NKT463 47p SN7408 020 018 SN7444 286 270 SN7482 087 082
aN696 20p 2N3607 223p 40347  57ip BCY43  15p BSY26 174p NKT603F32p SN7409 020 018 SN7445 250 240 8N7483 0-87 082
2N697  17p 2N3702 p 40348 52ip BCYs4 82ip BSY27 17ip NKTGISF32ip | SN7410 020 018 BN7446 100 095 BN7434 200 1-85
aN698  85p oN3703 10p 40360  4%4p BCYss 22ip BSY28. 17ip NKTGT4F 80p | sSN7dll 023 021 BN7447 100 095 SN7485 862 340
2N706 123p 2N370a 1lp 40361  47ip BCY59 22ip BEY28 174p NKTE77F 80p | SN7412 048 046 8SN74d8 100 095 BN7486 033 030
2N7054 12ip 2N3705 10p 40362  S7ip BCY60 07ip BSY32  25p NKT713 26p §N7413 040 0-38 SN7449 100 0-95 SN7400 087 084
2N708 15p 2N3706 08p 40370  82ip BCY70  20p BSY36  25p NKT781 30p 8N7420 020 018 8N7450 020 018 B8N7491AN 121 110
uN708  62tp 2N3707 llp 40406  57ip BCY7l - 25p BSY37  25p NKT1041930p 8N7423 051 047 8N7451 020 018 §N7492 087 084
2N718 26p 9oN8708  07p 40407 40p BCY72 174p BSY38 22ip NKT10439 BN7427 0-48 0-45 SN7453 020 018 SN7493 087 0-84
2N726 90p 2N3709 09p 40408  32jp BCZI0 274p BSY39 224p 874p SN7428  0-80 075 SN7454 020 018 8N7494 087 084
gggv lggp 2§g7{o (llgp iggg‘ ggip ggﬁé 514%1; ggg:f{ gg;ﬂ NKTIOﬁl&;m SN7430  0-28 015 SN7460 020 018 8N7495 087 084
4 P 2N3711 D A p .. P P IN7432 048 0 8N’ o 2 K g
aN9is 17jp 2N3715 81.25 404684 85p BDI2]  65p BSYS2 §2ip NKT20329 8 s 470 0 G0 SoEy O Bdl

9N999 24P AT szége AC107 B80p BDl2s 680p BSYs4 3231: NKT203393:? MULLARD SUB-MIN ELECTROLYTIC

P
2N1090 22ip ©oN3823 987ip ACIL2T 25p BDI3y 85p BSY78 47jp NKT80111 425 range axial lead 6p each
2241 0p BDY10 £1-837¢ B8Y79 45p 77ip Values: (uF/V): 0-64/64: 1/40; 1-6/25; 2-5/1(}: 2:5/64; 4/10; 4/40; 5/64;
BDYI11 £1.628 BS8YS82 52ip NKTR0112 6-4/6-4; 6-4/25: 8/40; 10/16; 10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6-4;
2N1132 28p 2N3355 27ip ACL76 95p BDY17 £1.50 BSY90 &§7ip 97ip 25/25; 32/10; 32/40; 82/64; 40/16; 50/6-4; 50/25; 50/40; 64/10; 80/2:5;
ON1302 174p 2N3865A 80p AC187 62jp BDYI18 £1-75 BRY95A 12ip NKT80113 80/16; 80/25; 100/6-4; 125/10; 125/16; 200/6-4; 200/10; 820/6-4.
2N1303 17ip 2N3866 80p ACI188 %% ggglg £1.97F B3W4l 42¢p
2
BDY38
BDY60
BDY61
BDY$62

gN1304 223p 2N3856A 85p ACY17T 274p £1-12} BSW70 27iD NET80211
aN1305 224p 2N3858  gbp ACY1S  25p 9749  Cl11 75p 92tp SILICON RECTIFIERS

2N1306 25p 2N3sssA 80p ACYL9 26p £1.85 C424 27ip NKTS80212

2N1307 25p 2N3859 2‘721) ACY20 25p £1-26 C425 §5p 921p PIVv 50 100 200 400 600 800 1000 1200
2N1308 80p 2N3859A 82ip ACY2l 26p 2 £1-00 C424 40p NEKT80213 1A 8p 9p 10p 11p 12p 18p 20p =
2N1309 80p 2N3860 30p ACY22 20p BFl1a 25p C428 87ip 92ip 8A 1b6p — — 224p — 30p — —
2N1507 174p 2N3866 £1.50 ACY28 20p BFL17 473p C744 30p NKT80214 6A -- - 252 30p a2ip 86p == =
2N1613 85p 2N3877 40p ACY40 20p BF163 37jp DI6PiI  37ip 2ip 10A — 52ip 5%p  65p 774p 86ip 974p £1.26
2N1631 85p 2N3877A 40p ACY4! 25p BF167 18p DI16P2 40p NKT80215 164 — 57ip 62¢p Vi 80p 87ip 2120 21.57%
2N1632  80p 92N3900 87ip ACY4d 40p BF173 19p D16P3  87ip 9 £1-00 £1-25 £1-50 £2-50 —

85A —  80p
9N1638 £27ip 2N3900A ngp AD140 $2ip BF177 80p D16P4 :Op NKTBO‘.’I%Q* 1 amp and 8 amp ave plastic encapsulation.
P

2Ni6;}9 52173 2N3901 p ADI49 :gp BF178 :gp gg;loz zg o0 2h
9N16718 £1-00 2N3903 85p AD150 p BF179 D 113 32 ]
A g el gmoAbEL S0 8 SEHNO IS S DO & e
p 2N3905 74D L P 1 P 2
NIy D a0t BWD AFl0s 4pip BF134  Sp GETII9 gop OC24 60y | IN4A 10p AAl9 Te  BAXIS 12ip  Felsi4 Zhie
9N2147 82ip 2N4058 17jp AFll4  25p BFIs; 48ip GET120 52ip 0C25 No1s 75 \AZi3 120 BAYSL 7o oL son
ON2148 574D 2N4059 p AF1lc 25p BFI94 17jp GET873 18fp 0C26 2740 | ynys07 » © aAzZls 1% BAYSS 20p ois 108
2N2160 S57ip 2N4060 12§p AFll6 25p BF195 15p GET880 30p OC28 P 1841 H » AAZLT 109 BYi00 18 hyvil spl'
9N2198  40p 2N4061 12}p AF117  25p BFI06 421p GETS87 20p OC29  82ip | 74373 E, Baioo 18p Bvi03 2sp oAT0 ¥
9N2193A 424p 2N4062 12ip AFlis 62ip BF197 424p GET880 22ip 0C3p 5 Jorze 18 BAlos 25n BY122 473 e 1
IN21944 30p oN4oad 47ip AFIl0  20p BFI98 42ip GETS90 92ip OC36  824p { ;o029 2P Ball0 251; BY19d » A7 o
2N2217 g74p 2N4985 174D AFi24  92lp BF200 52ip GETS6 22ip OCel  22dp | 1oiel oP DAl 1n Byies 1oy oasillse
2N2218 28p 2N4286 17}p AFI25 p BF22¢ 14p GET897 22ip OC42 3 18191 % TN o o Ryis7 171’ Oiss 15
2N2219 28p 2N4287 174p AFI26  20p BF225 19 GETS98 22ip 0C44 20p 18133 121’ BAlsl 1g BY164 571’ 0i%0 7 »
9N92220 25p oNd4288 17ip AFI27 17ip BF237  23p MJ400 £1.07% O 121p | 18882 °F DAl 179 BYX10 22 oAl 7
9N2221 95p ©2N4289 17ip AF139 87ip BF238 23p MJ420 $1.12F OC46 15p 8025 sl’ BT 12; BV 710 a51’ 0405 79
oN2292  30p 2N4200 17dp AF178 jp BF244  23p MJ421 0C70 15 15993 151; P L e b Q%
aN2270 473D 2N4291 174p AF179 72ip BFW6L 47ip MJ430 £1.02F OC71 12k | yo9 5 BT R BYeI2 300 0axe 19
aN2297 80p 2N4292 12jp AF180 52ip BFXI2 MJ4d40 ~ 95p OCT2 12? 40 Sp 5P BYais 2‘;" Sl B
2N2368 174p ©N4303 47ip AFI81 p BFX13 92ip MJ480 97ip OCi4  32ip BAX13 5p P 50p
mag, Ui v g A b iDL w0 BB
23694 17§p 2N5 p AF279 P 0 p  MJ490 X (] P
gN2410 42ip 2N5029 47ip AF280 €2ip BFX42 873p MJ491 £1.87F 0CI7 80p TRIACS BRIDGE RECTIFIERS
2N2483 27ip 2N5030 42ip AF21l  32ip BFX44 87ip MJI1800 £2.17F OC8L 20p | scssD £112; | SCHID 4195 A.PIV A.PIV
oN2484 82§p 2N5172 12ip ASY26 25p BFX68 67ip MJE340 62ip OCS1D 22%p 8C36D £1-00 | 40430  9%ip 1 100 g | 4 50 80p
oN2639 92ip 2N5174 52ip ASY27 374p BFX84 95p MJEG20 60p OC83 25p | 8C40D £1-50 40486  95p 14140  S7p | 4 100 7
2N2540 221p 2N5175 52ip ASY28 27ip BFX85 382jp MJES521 78p OC84 25p 8C41D £1-20 40528  721p ' P4 o400 80p
9N2613 B88p 2N5l7e6  45p ASY2¢ 27ip BFX86 25p MPF102 42jp OC130  324p | 8C45D Sl62} 1 40430 81-30 2 80 3% | g 50 o2p
ON2614 80p oN5232a4 30p ASY36  25p BFX87 27ip MPF103 87ip OC140 32ip | Sc4s6D £142f | 40432 £1-37 2 200 4ip | g 200 80p
2N2646 524p 2N5245 45p ASY50 25p BFXs88 925p MPF104 87ip OCL70 30p 8C50D £2-05 ] 40512 8145 2 400 46p 6 400 2110
nme amlp eds gh v i DL, NI EB SO i
) 24 D Af 3 D 8 32ip 0 5
9N2712 95p OoNb265 £3.85 ASYs6 82ip BFYI0 32p NKT001347ip OC201  60p THYRISTORS (SCR) MULLARD C280 M/FOIL
2N2713 274p 2N5266 £2.95 AU103 £1-25 BFY1l 42ip NKTI124 42ip 0C202 75p PIV 50 100 200 300 400 CAPACITORS
aN2714  80p 2NG267 £2-623 ASZ21 42jp BFYIT 22ip NKTI25 27ip 0C203  42ip 14 25p 274p 87ip 40p 4%p 0-01, 0-022, 0-033, 0-047 3p each
oN2865 62ip 2N5305 873p BCI07  10p BFY18 $2ip NKTI26 27ip 0C204  42ip 44 4%p 550 b7ip — 7UD 0-068, 0-10 .. .. 4p each
2N2904 80p 2N5306 40p BC108 10p BFY19 32ip NKTI128 27ip 00205 90p 7A -~ 87ip 9%ip —81-12ip 0.15, 0-22, 0-33 .. .. 5p each
2N2904A 32%p 2N5307 87ip BCLO9 10p BFY20 £1.60 NKT135 827ip 00207 75p TIC47 0.6 amp. 200 PIV_ 56p. 047 .. .. .. [
2N2005 87hp 2N5308 37ip BCL18  15p BFY2l 42ip NKT137 82ip OCP71L  42ip Also 12 amp. 100 PIV 76p 0-68 .. .. .. 11p
2N2905A 40p 2N5309 €2ip BClLS 15p BFY24 45p NKT210 80p ORPI2  50p 2N3525 at £1.121p 1uF .. .. .. 14p
oN2006 25p 9N5310 42ip BCll6A 15p BFY25  25p NKT211 30p ORP6l  §0p T5uF .. .. .. 21p
2N2006A 27ip 2N5354 27ip BCl1B 100 BFY26 20p NKT212 80p P346A 22ip |- VEROBOARD 2-2uF .. . .. 25p
N o omp o moEnn e N an o D
D *p 129 214 P 7D i i
9N2994 16p 2N5365 473p BCI25  20p BFY4l 50p NKT215 225 TIS44 10 | op x 3y Matrlx  Mafsix WIRE-WOUND RESISTORS
2N2995 15p oN5366 32jp BCI26  20p BFY43 62ip NKT216 374 TIS&5 100 | of x 5in 2lp  24p 20 watt 5% (up to 270 ohna
2N2926 oN5367 573p BCl40 87ip BFY50 28p NKT217 42ip TIS46  1lp | 33 x 3in 21p  24p only). 7p
Green 14p 2N5457 373p BCi47  10p BFY51  20p NKT219 30p TIS47 1lp 3% x 5in 27ip 27D 5 watts 59 (up to 8-2kQ2 only), 8p
Yellow 12ip 28005 75p BC148  10p BFY52 23p NKT223 273p TIS48 12ip | 5'x 17in (Plain) 85p = 10 watt 5% (up to 25k only),
Orange 1231; 28020 £2:00 BCl49 12p BFY53 173p NKT224 25p TI1s49  12ip Vero Pins (Bag of 36) 20p 10p
aN3011 30p 28102 S0p BCl52 17ip BFY56A 57ip NKT225 22ip TISS0  17ip | Vero Cutter 45p
Nooll 3 8108 95 BCls;  20p BFY75 80p NKT209 30p TISs1 1230 | pia Insertion Tools (1 and 15 | POTENTIOMETERS
9N3053 18p 28104 95p BCI58  1lp BFY76 42ip NET237 35p TIissz 12ip ‘matrix) at 55p. Carbon:
oN3054 48p 28501 82ip BCl59  12p BFY77 57ip NKT238 25p TIS53  224p Log. and Lin., less switch, 16p.
2N3055 62p 28502 85p BC160 62ip BFY90 67ip NKT240 27jp TIS60 224p “SCORPI0” CAP Log. and Lin., with switch, 25p.
2N3133 S0p 928503  27ip BCle7  1lp BFWs8 27ip NKT24l 27ip TIS6L  25p DISCHARGE INGITION Wire-wound Pots (3W), 88p.
2N3134 80p 3N83 40p BCl68B 10p BFW59 250 NKT242 20p TIS62  27ip SYSTEM Twin Ganged Stereo Pots, Log.
9N3135 25p 3N128  70p BC16SC 1llp BFW60 25p NKT243 62ip TIP20A  50p . o and Lin., 40p.
9N3136 25p 3N140 77ip BCl69B 1lp BPX25 £1.85 NKT244 17ip TIP30A 60p (As published in P.E. Nov.
9N3390 25p ON1dl  72ip BCIESC 12p BPX29 £1.80 NKT245 20p TIP3lA 62ip *71). Complete kit £10-00 PRESETS (CARBON)
2N 3393 20p 8Ni42 55p BC170 12ip DPYI0 £1-45 NKT261 20p TIPS2A  75p P. & P. 50n. 01 Watt 6 VERTICA:
Mime g m mB R 12 BN HR N 8 TS B B onthe
2N3392 p 3N152 P 2 3 19 p NKT26 Op "024p ESIST .
bRl uen Gl e b e Ub HEL B amded ) b’ mm T e
2N339. D 5 D R P P KT272 D 3 o h 1
2N3402 223p 40251  82ip BCIs3  08p BSX26 4hp NKT274 20p TIP36A £368 maty 55.,//;’,'111‘,’_ §W, IW &2W | THERMISTORS
oN3403 92ip 40309 32ip BC184 1lp BSX27 47p NKT275 20 watt 5%, 13p. R53 (STC) £1.87%  VA3705 95D
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) w 29 MJO 4p. K151 (lk) 12p  VAL077 20p
Matching charge (audio transistors only) |5p extra per pair. watt 10%, 2ip. W & W Mullerd ~ Thermistors  also  fn
Prices subject to alteration without prior notice. 2 watt 10%, 6p. E12 Series. stock. Please enquire.

Tel. 01-452 0161723 A. MARSHALL & SON Send 15p for Comprenensive price fists  cp1 ) FRS WELCOME

HRS. 9-5.80 MON.-FRI.

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9-6.08AT.
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- TEGHNIGAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why 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 available Colour T.V. Servicing

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

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

POST THIS COUPON TODAY

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

Accredited by the CACC. Member of the ABCC.
F————————_-—-——————_—q
: INTERNATIONAL :
I- CORRESPONDENCE SCHOOLS I
| EST. 1891 I
| Dept. FA28,Intertext House, Stewarts Road, London, S.W.8 4U) |
1 Please send me the ICS prospectus—free and without obligation. I
' {state Subject of Exam)....ccooeeriniiiiiiimniin '

1
I 1
I |
|
| |
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INTERHATIONAL CORRESPONDENCE SCHOOLS

966

for fast, easy, _
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

5 CORE SOLDER | yoquired.
SAVBIT ALLOY THIN GAUGE Ii
ALSO REDUCES SOLDER, |
COPPER BIT WEAR. | ESSENTIAL FOR

solderingsmall components

and thin wires, High tin
content, low
melting point,
60/40 alloy, 170ft.

22 gauge on
¥ plastic reel.
‘22t Recommended
iR

: . retail price 75p
S Size 10

Ecomically packed for
general electrical
_ and electronic
soldering, 75ft.
18 gauge on
plastic reel.

A Recommended
retail price 75p

Size 12

A RANGE OF INVALUABLE FOR STRIPPING
SOLDERS IN HAND FLEX, THE NEW AUTDMATIC
DISPENSERS. J OPENING BIB WIRE STRIPPER

AND CUTTER, easily
adjustable for all
standard

£

REF. ALLOY SW6G

19A 60140 18 18p* diameters. Plastic
Sl‘z"e [ covered handles

uotta. Savbit 18 18p° can also be used
ted) as wire cutter.

bk Recommended

15 co/d0 22 22p* !
| retail price 50p

*Recommended Price

From Electrical and Hardware shops, 1) unsbtainzbls, write to:
Mutticore Solders Ltd., Hemel Hempstead, Herts,

SAVEUPTO£10 ,

on the Boots Audio System now!

]
v

el

The amplifier isfified with controls for treble, bass and stereo balance and @ special
contour control. Power ouiput 4

The deck made by Philips hos + d single-play-focilitywith o manually
operated fick-up |if, ceramic cartridge, diomond stylus and transparent dust cover.
The L kers are 6%° dual cone high flux units.

The Mono Radio Tuner covers VHF, Medium and Long Wavebands. Mone but stereo
convertible if required. Mains powered. {con be purchased separately)
This Unit Stereo and Mono Rodio Tuner
are the components of the populor
Boots Audio System. ® Now you can
buy them both for only £67.90 instead
of £77.90. ® Or separately — The Unit
Stereo normally £52.90is now £47.90
asaving of £5. ® The Radio Tuner,
normo!?y £25is now £20, a soving of £5.
Andyou can be sure you're getting
good value for money, This superb

Such an excellent bargain can be
yours for just £67.90. And once you've
come along to o Boots Audio and
Record Depariment you'llfind lats of
interesting things to delight the music
lover. Butdon't delay because the offer
endsonMarch 1th.

*These special
offers are available

Audio Systemis normally greatvalueat  from Boots Audie
£77.90. and Record
Departments,

it hasup-to-the-minute styling, using
electronicallymatched components to
provide outstonding performance.

while stocks lost
from Jan 3istfo
March Yth.

Wwww americanradiohistorv com
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USED EXTENSIVEI.Y BY INDUSTRY, GOVERNMENT DEPARTMENTS,
ATIONAL AUTHORITIES, ETC.

cosT UICK DELIVERY
® Low . Q @ OTHER RANGE

OVER 200 RANGES IN STOCK
TO ORDER

NEW

CLEAR PLASTIC

METERS

TYPE SW.l00
100 x 80 mm.

VU Meter £3-75

“SEW"

DESIGNS

BAKELIT
METERS
TYPE S-80

80 mm.

square fronts

S0pd...... £3-20
aO—O-oOuA £3-10
10044 £2-75
100—0 IOO;JA gg 10

60
1amp. D.C. £2-80
5 amp. D.C. £2-60
3 A -8

“SEW"” CLEAR P

Type MR.85P. 4tin. x 4%in. lronts.

{'.‘*"757!
v
mr o g

800, £2:90
500-0»—500uA £#2-80
imA ...... £2:80

AO—lmA .. 8280
mA £2-80

IOmA oo.. £2:80

Type MR.62P. 23in. square fronts.

HOuA .,.... 2810
et —50uA szao
1004 ... £2:60
100-0-100724 £2-50
5004 . ... £2:30
ImA ...... 2200

. 8200

10V.D.C... £2:00
20V.D.C. .. £260
S0V, D.C. .. £2:00
300v.D.C. £2-00
15V. A.C £2-10
300V. A.C. £2'10
S Meter 1mA £2-10
VU Meter .. £3-20

1 amp. A.C.* £22-00
5 amp. A.C.* £2-00
10 amp. A.C.*22-00
20 amp. A.C.*£2-00
30 amp. A.C.*£2:00

eIy 8w
30~0- &rd
.. 2275

V. D.C.

8 Meter 1mA £2-37
VU Meter.. £3-37 -
50mA A.C. *£2:20
100mA A.C.*22-20
200mA A.C.°8220
500mA A.C.°£2-20
1 amp. A.C.* £2-20
5 amp. A.C.* £2-20
10 amp. A.C.*£2-20
20 amp. A.C.*£2-20
30 amp. A.C.*£2-20

*MOVING IRON—
ALLOTHERS MOVING COIL
Please add postage

SEW EDUCATIONAL

‘METERS

Type ED.107. Size
overall lem X
90mm X 108mm.
A new mnge of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench app\ications
3" mirror scale, T!

meter movement is ea.snlv sccessible to
gemonstrate internal working, Available
in the following rangey:

S0uA  ......£500
100pA ... £4-65
{mA .. £4-40
50-0-500A . .. £4-65
1-0-1ma..... £440

20V d.c. ....2440
50V d.c. - 2440
300V de. ... 2440

Dual range
500mA/5A d.c.84:65
5V/50V d.c... £4-85

LASTIC METERS

Type MR.88P. 1 21/32in. square
an Twememusteds 0| 200mA ...

S0uA...... £210
50-0-30iA  £1-80
1004 ... £1-90
100-0-100A £1-75
200u4 ..., £175

500pA ... £1-65
s00- o-soo;mn 60
£1-60

ImA ,..... £16

1-0-ImA £1-60

2mA . 1-60

Sma .. £1:60

10mA £1-60

20mA .. £1-60

S50mA ... $1-80 17
100mA .... 2160 | S Meter ImA 51 ?
130mA . 2180 | VU Meter.. £2.10

Type MB.MSP. 2m. square fronts.

50uA...... £286 | 5 amp. .... £1.70
50-0-5024 52-10 1 10V.D.C. .. £1-50
100:A £2-1 20V.D.C. .. £1-60
160~ 0—100“A£1 37 50V.D.C. .. £1:60
200uA ... £1-8 300V. D.C. £1:50
S00uA ... 51'75 15V. A.C. .. 81:80
500-0-500A £1-70 | 300V. A.C. £1-80
ImA ..... + £1-70 | 8 Meter ImA £1.85
5mA ...... £1'70 | VU Meter.. £2:25
WmA .... 8270 | lamp. A.C.' 81-70
50mA ... 8170 ' barap. A.C.* £170
100mA .... £1.70 10amp. A.C.*£1-70
500mA....£170 : 20 amp. A.C.*£1.70
1 amp .... 2170 | 80 amp. A.C.*£1-70

"SEW" BAKELITE
PANEL METERS

Type MR.85. 8{in. square fronts.
500mA .... £
1 amp. .
5 amp. o
15 amp.....
30 amp..... £1
50amp.....
5V. D.C. ..
10V.D.C. ..
20V.D.C. .,
5OV.D.C. ..
150V. D.C, £l
300V, D.C,
30V. A.C.*
b50V. A.C.*
150V, A.O '
300V. A

b
E-2-2-2-1-

0 ‘| 20amp. A.C.*£1-95

30 amp. A.C.*81-95
50 amp. A.C.*£1-05
VU Meter.. £310

EDGWISE METERS

Type PE.70. 8 17/8%in, x 1 15/8%n. x
9% in. desp.

S50uA . 4310
50-0-50uA  £3-00
100, 23-0¢
100-0-100,,4 £2:90
200uA .... £2:90

VU Meter. . $8-40

Send for illustrated broochure on SEW

Panel Meters—discounts for quantities.

MODEL TE- 300 30 000
M.m-or

wverload

0/.6/8 /15 /60/300/ |
1 200V. C 0/6/30/120/800/ =}
1, 200V Al 0/30uA/6mA/ |
60mA/300mA/800mA 0/8K/ B (':)‘
BOK/800K /8 meg. ohm—20 to ¥
+68 db. £5-873. P. & P. 16p.
MODEL PL438
20kS/ Volt D.C.
8kQ Vo I t AC,
Mirror sca
~6I3Il2/30/120/600V

8{30/120/600V
A.C. 0/600uA/60/

Meg(

46db. 56-974} P & P12,
MODEL 5025 57 Ranges.
% Giant 5iin. Meber,‘Polarity
Reverse Switch.
Senslhvlty 50K/Volt D.C.

5K{Volt A.C. D.C. Volts: |
-125, -25, 1-25, 5, 10, 25,
50, 125 250 500, 1,000V
AC. Vol',s 15, 3, 5, 10, 25,
50, 125, 250, 500, 1,000V.
Dn.c. Currwt. 05, B0IA, 25, 5. 25, 60, 250,
500mA, 5, 10 amp., Resistance: 2K, 10K,
100X, IMEG, 10 MEG. Decibels: 290 to
+86 dB. £12:50. P. & P. 17ip.

TMK MODEL TW-20CB FEATURES RE-
SETTABLE OVERLOAD BUT.
TON. Bensitivity: 20K QfVoit D.C.

e SK QVolt A.C. i

i N

D.C. Volts: 9-0:5, 23, 10, 60, 250,
1,000V. A.C. Volts: 0-2'5, 10, 50,
250, 1,000V, D.C. ‘Currents: 0- 005
05, 5, 50, 500mA, 10 amp.
Resistance: 05K, BOK, 0-500K.
5 MEG. Decibels: —~20 to +52bB,
£11-50. P. & P. 174p.

ROUND SCALE TYPE PENCIL TESTER
MODEL

@%

TME MODEL

to use pocket sized tester.
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.
ONLY £1-97 P. & P. 13p.
117 PFET. ELEOTRONIO
VOLTMETER
Battery operated,
11 meg input, 26
ranges. Large 43"
scale. Size
By x 4§ x 23"
DC VOLI® 0.3-
1200V. AC VOLTS
3 - 300V RMS. 8-0—
800V P-P. DC CUR-
RENT -12 - 12MA.
Resistance up to 2000M ohm. Decibels
~20to-+ 51 db Complete with leads/instruc-
tions. £17.50, P. & P. 20p.

TE-40 HIGH SENSITIVITY

; A.C. VOLTMETER

10 meg. input 10 ranges:
01[ 003/ l/ 3/1/3/10/30/100/
8. 4ops.-1-2 Mc/s.

Declbels —40 to +804dB.
Supplied brand new complete
with leads and instructions.
Operation 230V. A.C. £817-50.
Carr. 25p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20cps to 200
kefs on 4 bands.
Square: 20cps to
30 ko/s. Output
impedance 5,000
ohms, 200/2507,
A.C.  operation.
Supplied brand
new and guaran-
teed with ingtruc.
tion manual and leads. £17-50. Carr. 37ip.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover~
ing 120 ke/s-260
Mefs on 6 bands.
Directly calibrated
varlable R.P, at-
tenuator. Operation
200/240V A.C.
Brand new with in-
struction, £15,

P. & P. 37ip. 8.A.E.
___ for details.
TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
§ - cellent range and
accuracy at low
cost. Ranges: B,
meg £}
8 Rsnges i 1%

H
HENRYS 6 Ranges2= %C, 10pFi 1110mFd
6 Ranges o=2%. TURNS RATIO 1:1/1000-
, 1:11100. 6 Ranges J-19%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter indlcation. Attractive 2 tone metal

MULTIMETERS % EVERY purpose/

Gompletely portable, simple [

cage. Size 7§ X 5 X 2in. £20. P, & P. 25p

www americanradiohistorv com

MODEL LT.101 1000 O.P.V

0/10/50/260/1000 V. D.C

0/10/50/250/1000 V. A.C.

/1/100 M.A. 0/150 K ohms.
97. P. & P. 15p.

TME MODEL MD.120 e
Mirror scale. 20k/Volt D.C. W7 m—m

10k Q Volt A.C. 30/60/300/
600/3,000 V. D.C. 6/120/
1,200V, A.C.

Current  0-60uAf0 —12/0 |
300mA. 0-60K/0-6 MegQ. !
—20 to + 63 dB. £4-62%
P&P1op g

MODEL 5§00 30,000 O.P.V
with overload protection
mirror scale 0/-5/2 5/10/25
& 100/260/500/1,000v. D.C
0/2-5/10/25/100/250 5001
1 000V. A.C. 0/5044/5/50,
00mA, 12 amp. D.G.
£l;fsoni/a Meg.[60 MegQ.
-874. Post paid.

TMK LAB TESTER.
100,000 O.P.V. 8}in.
Seale Buzzer Short Cir
cujt Check. Bensitivity:
160,000 0.P.V. D.C. 5K

amp. Resistance: 1K, 10K, 100K, IOMEQ,
100 MEG Q.iDecibels: —10to -+49 db, Plas-
tic Case with Carrylng Handle, Size 74in.
x 6iin. x 3iin. £18-80. P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U487 10,000 o.p.v.
A first class versatile ine
strument manufactured in
UB.8.R. to the highest
stal dards. Ranges: 2+0/10/
50/250/500{1000v D.C. 2-5/
10/50/250/500/1006v  AC.
DC Current 100 wA/1/10/
100mA/JiA. Resistance
300 ohmsl3/30/300K/3MQ
Complete with batteries,
test Jeads, instructions and
sturdy steel carrying case.
OUR PRICE £5-97 P. & P.
25p.

TO-2 PORTABLE OSClLLOSCOPE
A general purpose low =
cost economy oscilloscope
for everyday use. Y amp.
Bandwidth 2 CPS-1 MHBZ,
Input imp. 2 megf) 25
P.F. Iluminated scale.
2in. tube. 115 X 180 x
230mm. Weight  8Ib.
220/240 V a.c. Supplied
brand new with hand~
book. £22.50. Carr. 50p.

FTC-401 TRANSISTOR TESTER

Full capabilities for mea~
suring A, B and ICO.
NPN or PNP. Equally
adaptable for checking
diodes. Bupplied tom-
plete with instructions,
battery and leads,

£6-87;. P, & P. 15p

HONEYWELL
DIGI'!‘AL
LTMETER
V'!' 100
Can be panel or
bench mounted.
Basic meter mea-
sures 1 volt D.C.
but can be uged to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Specification: Accu-
racy: & 0-2, & 1 digit. Resolution: ImV. .
Number of digits: 8 plus fourth overrange
digit. Overrange: 100% (up to 1-999). Input
impedance: 1000 Meg ohm. Meastring cycle:
1 per second. Adiuutment Automa.tic Z0r0-
ing, full acale adjusti ¢ against an i
reterence voltage. Overload: to 100v. D.C.
Input: Fully ﬂoatmg (3 poles). Input power:
110-230v. A.C. cycles. Overall size:
5iln. x 2 13[161n. x 5 8/16in. AVAILABLE
RAND D FULLY GUARAN-
EED AT APPROX. HALF PRICE.
548~97}. Carr. 50D,

. SMITH
& co (RADIO) LTD.

Also see next two pages
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SENVHI-CONDUCTORS/VVALVES

ALL OEVICES BRAND NEW AND FULLY GUARAMTEED
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2G:301 20p|2N3417 87p| 28102 ip|[ BC116 15p BFX12 22p| NKT224 22p JH131 25 5p 0B 5p 12875 429 EMS0 5
h maamal B B BRet g fowe e B U w 108 BEE BER B
20508 EpiaNgue K g Hisl 25p|SN7446 100p [ TL&  20p|30C15  80p|EM84  85p
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RECORD

B.S.R.
Mml Mono} 14 97
129t 0,
MP60 510'75
610 14-65
510 £11-85
310 £9-65
810 584 -47

29-95
ZERO 100A £45-95
ZERO 1008 £42-75
G RING

510 T.P.D.L £18-75 OLD:
210 Package* £9-85 GL69/2 £18-97
H.T.70 £15-55 GL69P £25-95
H.T.70 Pack. £22-50 GL72 £23-25
THORENS GL72P £30-25
TD125 £59- GL75 £20-9
TD125AB 264" 25 GL75P £38-50
TX25 £6- LID 72 £3-7,
TD150ATI  £34- 50 LID 75 £3-9:
TD150ABII £40-26 GL85 £49-50
TX11 £8-77 GL101 £26.60
GARRARD G99 19-95
2025 T/C*  £8-50 PIONEER
3500% 29-75 PL12AC £36-50
Mono * Stereo Cartridge

A1l other models less Cartridge
Carriage 50p extra any model.

RECORD DECK
PACKAGES
Decks supplied
ready wired in
plinth and cover
ﬁtted w1th cart-

2025 TIC w1th Sonat.one 9TAHCD
Garrard SP25 Sonotone STAHCD
Garfard SP25III Goldring G800 .
Garrard AP76 Goldring G800
Garrard SP25III/Shure M75-6
Garrard AP76/Shure M75-6 ..
BSR MP80 Audio Technica AT.5
Goldring GL72 Goldring G800 ..
Goldring GL75 Goldring G800 _ ...
Goldrmg GL75 Goldring G800E
arriage 50p extra any model
TRANSlSTO SED FM TUNER
[ TRANSISTOB
HIGH QUALITY
TUNER, SIZE
ONLY 6X4X2}in.
3 I.F. stages.
Double tuned dis-

£18-85
£15-95
£18-

*

TELETON SAQ-206B
STEREO AMPLIFIER

]
1500 A[EE O

Latest exciting release. Brand new model.

6 + 6 watts rms. Inputs for mag, xtal, aux
tape. Volume, bass, treble, sliding ba.lance
scratch filter and loudhess ccmtrols
£32.50 OUR PRICE £19-96 Carr. 8

List

Model S-100TR MULTIMETER
TRANSISTOR TESTER
100,000 o.p.v. MIRROR SCALE
OVERLOAD PROTECTION
0/-12/- 6/ 3 /12 / 80 /120/ 600
V DC. 0/6/30/120/600 V AC,
0/12/600‘;A/12 I S00MA /12
AMP DC. 0/10K/1 MEG/
100 MEG, —20 to +50 db.
0-01 —2 MFD. Transistor
tester measures Alpha,’
Beta and Ico, Complete
with batteries, instructions
;gd leads, £13-50. P. & P.
D.

MCA.220 AUTOMATIC
VOLTAGE

STABILISER

Input 88-125 V AC or
176-260 V AC. Output
120 V_AC or 240 V AC.
200 VA rating. £11-97.
Carr, 50p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

TELETON F.2000 AMIFM
STEREO UN

R AMPLI FIER

Probably the most popular budget Tuner/
Amp. and Dow offered at a ridiculous low
price. 5 watts r.m.s. per channel. Tape/Cer

phono inputs. AFC/Built-in MPX. List £51.
OUR PRIGE £08-75, Carr. 50D.
@ SUGGESTED

SYSTEM @
F.2000, Garrard 2025T/C Changer fitted
stereo carmdge with plinth and cover and

pair of G.W.8. 3 way Speakers. Total Rec.

Price £97-733. OUR PRICE £54-65. Carr. £1.

Sine 18—200,000 Hz; 8 uare 18—50,000 Hz

——-*—"*—"'m:étléﬂO\ltput max.

; e ; (10 X ohms)
iOperation in-
ternal batteries
IlAttractive 2-
one case 73"
Ix &7 X 27
IPnce £17-50.
. Carr. 173p.

TE-16A  Transistorised
Signal Generator. Sranges
400kHz—30mHz. An
inexpensive jnstrument
for the handyman.
Operates on 9v battery.
‘Wide eagy to read scale.
800kHz modulation.

5% x 5% x 3%in.

MP7 MIXER PREAMPLIFIER
5 microphone in-
puts each with
gain
controls ena.blmg
complete mixing

individual

facllmes Battery operated. 91" x 57 x 3",
Inputs Mics: 3 x 3mV 50K ; 2 x 3mV 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Qutput 250mV 100K.
58 97. P. & P. 20p.
e, HORTENS
e
e oMPLIHER
@u All  silicon trans-
= istor amplifier oper-
ates from magnetic,
ceramic or tumer inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9v
battery. Inputs SMU/100MU. Output 50MW,
£597. P. & P. 15p.

Ample
output to feed most
amplifiers. Operates on 9 V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. £6-37%. P. & P, 124{p.
Stereo multiplex adaptors 4 973,

SINCLAIR EQUIPMENT
Project 0. i‘aka ﬁers.

2 x Z30 amplifier, stereo 60 pre-amp, PZ5
power supply. £18-75 Carr. 374p, Or with
PZ6 power supply £18-85 Carr. 374p. 2 x Z50
amplifier, stereo 60 pre-amp, PZ8 power
supply. £20-28. Carr. 373p.

Transformer for PZS. £2- 97§ extra.

Add to any of the above £4-873 for active
filter unit and £18-90 for pair of Q16 speakers.
Project 60 FM Tuner £20-25. Carr. 37ip.
All other Sinclair products in stock.

2000 Amp £23-75 Can‘ 37%p.; 3000 Amp
£31.50 Carr. 374p.: Neoteric Amp £43-95
Carr. 37§p ICIO/ICIZ £2-50
NEW PROJRCT 605 — £20-97, Carr. 87p.

NS-1600W STEREO AMPLIFIER
Exceptional
LT - budget price
All sili-
con  transistor.
Handsome Wal-
nutcage.8witched
input selector,
separate balance, volume, treble, bass con-
trols. Output 2 X 6W RMS. Inputs Mag. Tape.
Xtal, Tuner, Tape Out. £14-75. Carr. 37p,

EA.4] REVERBERATION

AMPLIFIER
Selt contained, transistor-
ised, Tbattery operated.
Simply 7plug in micro-
phone, guitar, ete., and
output into your a.mphﬁet
Volume control, depth of
reverberation . control.

BH.00] HEAD-
SET AND BOOM

LATEST CATALOGUE

Our new 6th edition gives full details of a
comprehensive range of HI-FI EQUIP-
MENT, COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS EQUIP-
MENT. FR E DISCOUNT COUPONS
H VALUE 50p
- +272 pages,
fully illus-
trated and
detailing
thousands of
bargains.

SEND NOW

ONLY

37ip
P&P
10p

phone imp. 200 ohms
262 P. & P. 15p -

MICROPHONE
Moving coil. 1ldeal for
language teachmg, com- - !
Headphone Yy i
imp. 16 ohms. Micro- ] e el

HOSIDEN bH 08S DE-LUXE STEREO
HEADPHONES

‘Features unique mech-

anical 2 way units and

controls.
pedance. 20-20,600cps

£7973. P. & P. 128p.

G.W.SMIT

27 TOTTENMHAM CT. RD. LONDON, W1

3 LISLE STHEET, LONDOMN, W.C.2

34 LISLE STHEET, LONDORMN, W.C.2

311 EDGWARE ROAD

P

WWW americanra

Beautiful walnut
cabinet. 73X 3X4}mn. £597. P. & P. 15p.

fitted adjustable level,
8 ohm im-

Complete with spring
lead & stereo jack plug

LONDOM, W. 2

Complete wnt.h mstmc-
tions and leads. £7-973. P. & P.

CRYSTAL CALIBRATORS NO. 10
portabie crysta
controlled wavemeter.
Size 7 X 7§ X din.
Frequency range 500
Ke/s-10 Me/s (up to 30
Me/s on har

RP214 REGULATED POWER SUPPLY
Bolid state. Variable output -24V DC up
to 1 amp. Dual scale meter to monitor
voltage and current.
Input 220/249V AC.
Bize 185 x 85 x

105mm. £3-97
P. & P. 26p.

I P5.1000B REGULATED
3 4 s~ POWER §UPPLY

Solid state. Output 6, 9
or 12 Yolt DC up to 3
amps. Meter to monitor
current, Input 220/240v-
AC. Size 4* x 33" x 83".
£11-97. P. & P. 25p.

UR-1A SOLID STATE COMMUNICATIOH
RECEIVER

4 Bands covering 050ke/s-30me/s. FET,
8 Meter, Variable BFO for 88B, Built-in
Speaker, Bandspread, Sensitivity Control.
220/240v. A.C. or 12v. D.C. 123" x 43" x 7",
Brandnew withinstructions. 25, Carr. 374p.

LAFAYETTE HA-600 SOLID STATE

RECEIVER

General coverage
150-400ke/s, 550
kefs-30mefs. FET
front end. 2 mech.
tilters, product
detector, variable
B.¥.0., noise limi-

er, Bandspread. RF Gain. 15" x
9%" Sl" 18 ibs. 220/240v. A.C. or 12v. D.C
Brand new with instructions. £45, Carr. 50p.

UNR-30 RECEIVER
4 Bands covering 550kc/s-30me/s. B.F.O.
Built-in Spe&!{er 220/240v A.C. Brand new

Calibrated dial.

ST requirements 300V. D.C.
15mA and 12V D.C. 0.34. Excellent condi-
tion. £4-47}. Carr. 37ip.

TE1!1l. DECADE
RESISTANCE
ATTENUATOR
Variable range 0-
111dB. Connections,
Unbalanced T and
Bridge T. Impedance 600 Q range (0.1dB X
10) + (1dB X 10) + 104 20 + 30 + 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0.05dB. +TIndication 4B x 0.0L.
Maximum input less than 4W (50V). Built in
600 {2 load resistance with internal/external
switch. Brand new. £27-50. P. & P. 25p.

SDH 8V HI-FI PHONES
Input 8-162. Frequency
20-18,000Hz  stereo or
mono  switch, separate
volume controls each ear-
piece, padded headband.
£3-97. P. & P. 20p.

Powar

HELICAL POTENTIOMETERS
ITT MCPMI5 10 TURN 24 WATTS
Avmlablel5500 ohm, 1K, 5K ohm. £1-25 each

D.

P. &P

enamel.
ex-stock. Single hole fixing,

High quality ceramic construction. Windings embedded in vitreous
Heavy duty brush wiper. Continuous rating. Wide range
1in. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1000/1500/2000 or 5000 ohms, 72}1:, P.&P.7}p.
50 WATT. 10/26/50/100/250/500/1000/2500 or 5000 ohms, £1-05 P. P. 73p.

160 WATT. 1/5/10/25/50/100/250/600/1000 or 2500 Ohms, £1-87% . & P, 7}13

with instr £15-75. Carr. 373p.

B.C. 221 FREQUENCY METERS
latest releage 125 KHz—20 MHz Excelient
condition. Fully tested and checked and
complete with calibrator charts,

£27-50 each. Carr. 50p.

SOLID STATE VARIABLE A.C. VOLTAGE
REGULATORS

Compact and panel
mounting. Ideal for con-
trol of lamps, drills,
electrical appliances ete,
Input 230/240v. A.C.
Output continuously
variable from 20v—230v.
Model MR 2305 & amp
68 x 46 x 43mm £8-87}.
Model MR 2310 1¢ amp 90 x 68 x 60mm
£11-973. Postage 124p.

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully
shrouded.

150 W.  £2:873 P. & P. 17¢p

300 W, £3-95 P. & P. 22ip

500 W. 2497 P. & P. 32ip

1000 W. £725 P. & P. 37ip

1500 W.  £897% P. & P. 42p

5000 W. £36.00 P. & P. £1
v

§-260 General
Purpose Bench
Mounting

H&CO.(:

HOAY TO SATLRE

diohistorv com

«YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price .

Immediate delivery
S-260B Panel Mouniing
1 Amp £7-00
2.5 Amp £8-05
Please add postage
ALL MODELS
INPUT 230 VOLTS,
50/60 CYCLES,
OUTPUT VARIABLE
0-260 VOLTS.
Special discounts for quantity

- Tel01-863G 3715
01-437 3204
Tel: 01-437 9155
Tal; 01-262 0387
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LOW PRIGE, HIGH

All cabinets are new and carefully designed

QUALITY SPEAKER SYSTEMS

hinmk

Iy with sp ted on tin.

speakers are ex-TV high quality with hi-flux

ts carefully tched and tested.

i baffles. Al

ot TAPE RECORDERS. HECOED PU\V

ELF

inch thick. A real
P. & P, 373p.
THE

SHELLEY

Size 21> 11 x 64in.
An extremely elegant speaker system
made of I12Zmm. chipboard covered with
black leathercloth with mottled Vynair
front. This unigue system uses three ex
TV speakers. Carefully matched and
tested. Will handle 10 watts and will
match 8 ohms impedance, if preferred
the speakers can be wired in series
parallel to match 3 ohms impedance. A
real bargain ac £4-95 plus 70p P. & P.
MATCHING TRANSFORMER for |15
ohms 85p post free. '

An extension speaker of quality; 9 x
54 x 34in. veneered in natural teak
with smarc gold and_mottled Vynair
front 3 ohm speaker. The baffle is half
bargain at £4-85

VYNAIR

Widths from 50 to 54 in.,
P. & P. 10p, 4 yard 40p.
Send 5p stamps for samples.

75p yd. off roll.
P. & P,

£2.95CAXTO

P. & P. 57p

Makes all the difference to
volume and quality. Con-
tains 3 speakers in series—

10p.

IMP

£1-25. P, & P. 36p each

Wedge shaped extension
speaker 73 x 6% x
(max.). Covered in wal-
' nut wood grain cloth

with mottied Vynair front.
Keyhole slot at back. Fitted
with 3 ohm speaker unit, Only

ex-TV with hi-fi flux mag-
net recon., tested for Mono
or Stereo. Qutput 8 watts.
Impedance 9 ohms. Avail-
able in black leathercloth.
Size 233" x 54" x 5%”. Key-
hole slot for wall mounting. Twin con-
necting cable 12yds., 35p min. Match-
ing transformers if reqmred for other
output impedance 85p post free,

4in.

CLARENCE

Mono cartridges,
High Gain, 75p.
equivalent £125. P. & P. 7p.

9Sp.

CARTRIDGES-Stereo

Sonotone 9TA H/C Diamond £2.40. Ronette $105 Medium
Output, £1-40. SI106 High Qutput £1-40. Acos GP93/} Sapphu’e.
TA700 equivalent to B.S.R. SXIM,

£1-90. GP94 | Sapphire, £2.

£1.75. Japanese equivalent to B.S.R. TC8s, £1:75,

on each.

CARTRIDGES-Mono

GP.91 Stereo Compatible £1-25.

GP67/2 will replace Collaro and Garrard
T.7.C. Crystal
BS.R. TCBH lJap.

11" wide x 84"
x 44" deep with
volume control
covered in Black
rexine and Mott-
led Vynair.

£2-25 P & P 25p.

Acos

P. & P. 7p
standard stereo plug.
Only £2-574. P. & P. 27p.

SPEAKERS

E.M.L. 13f x 8in, 3 ohm £2-50,

I5 ohm. P. & P. 30p. EM.L.
I3£~x 8in. fitted two 24in. tweeters, |5 ohm £4:-50, P. & P, 30p.

E.M.l. 134 x 8in. (I5 ohm) Hi-Fi quality £6-25.

Bakers 12in. 25 watt 8 and IS ohms £7.
Crossaver £1-02p. P. & P.

BROADWAY ELECTRONIC

*P. & P. 30p. Eagle

Prid Fe35p: to give headphones only,

P. & P. 124p.

(Nr. Tooting Broadway derground Station)

Stereo Headphone Junction Box

Simple unit connects direct to amplifier_and speakers to
give attenuated headphone output has 2 position switch
speakers oniy. Only £1-50.

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01-672 3384

HI-FI STEREO HEADPHONES

Padded ear cushions seal out room noise. Perfect coupling
between reproducer and ears assure full response imped-
ance B ohms. frequency range 30-15,000 Hz 6ft. cord and

(Closed ail
Wednesday)

AMPEX 7:5v. D.c. MOTOR.
This is an ultra-precision tape
motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM{CM.
Stall {oad at 500 ma.
63 ma on run. 600 rpm + 5%
speed adjustment._lnternal AFIRF
suppression " -_ 1”7 spindle,
motor 3” dia, 13”. Original cost
| £16-50. Our price £4:25. P. & P. 25p. Mu-metal
enclosure available 75p each.
SYNCHRONOUS MOTORS
SMITHS, 250v. 50 Hz. Available in the following
R.P.M. 2-3-6-10-30-60. Price 15E| each. Carr. paid.
CROUZET. 220[380v 50/60 Hz. 250-300 rpm.
75p. Carr.
MAINS INDUCTION MOTOR. Cpen frame,

oiE splndlc, weight 3 Ib. Powerful. 88p each.
P. & P. 12p.
GEARED MOTOR
pole240v. 50Hz, 200 rpm. i0lb. in. £2-50, P. & P. 25p.
MYCALEX, Open frame, shaded pole motors,
£2-25 each. F
ROUZET" TYPE 965. |15/240v.
50 Hz. 47/68 watts. 50 rpm. Stoutly
long plus splndle, k@3
clock. £2-75, P. & P. 25p.
P. & P. 25p.
“MALLORY™ LONG LIFE
BATTERIES. Type A. RMI2
ma cont. current. Size:
5 for £1-00 or £2-00 per dol Carr
cells. Nom. volts. 1-35 each 10-5Sv.
Overall, 350 ma/H CAP. 20)25 ma
.;for £1-00 or £3:00 per doz. Carr.
A.C./D.C. M/{RON AMMETERS.

ELECTRO CONTROL (CHICAGO) Shaded
240v. 50 Hz 7 rpm 28 Ib. in. 80 rpm. 12 Ib.
constructed. Size: 247 dia. x 34"
TYPE 955. Same as above, but 3 rpm. £3-00
i-35v. 3,600 ma/H. CAP 7.50[300
Paid. Type B. Comprlsesﬂ x RM 625
cont. cyrrent. Size: 244" X §”
0.5 amps or 0-8 amps (suitable

battery chargers, etc.). Perspex
front. Size: 137 13", Any 2 for
£1-10. Carr.

Pai
ERNESTTURNER800uaMETER
1600 movement, 2” case eliptic.
plastic front, Green - Red - Green
uncalibrated scale. £1-50 each.
Carriage paid.

LECTROTECH SALES

PROGRAMME TIMER BY HONEYWE.L

ank of 15 micro-switches are
each independently operated by
IS pairs of cams which in turn are
individually adjustable to give
switching periods of zero to 12
seconds with ‘infinitely variable
ccmbmaucns A mains synchronous motor drives
the cam shaft at | rev. per 12 seconds (5 rpm)
Originally cost £15-00 plus. Many applications such
as lighting effects, etc. ew in original makers
cartons. First class.vaiue at £5-75 plus 25p P, & P.

PRECISION FAN CO (SMITHS INDUS-
TRIES) DOUBLE ENTRY CENTRIFUGAL
FAN [ BLOWER. This 1s a_beautifuily balanced
particularly quiet running unit
giving approx. 90 cubic ft./min.
The motor is a 2 pole shaded
pole Mycalex, drawing only
240 ma on run. Weight 2% Ibs.
Sizes: case dia. 3-1 ins., width
(case only) 3-125 ins. Width
overall (inc.) 5-25 ins.
ture 3-125 ins. > |-
Offered well below makers
price at £2-95, P. & P. 25p.
RELAYS
Perspex enclosed, plug in, with base. Size: 11"
137 x 3" MQ 308 6000 24v. 4 cfo. 60p each.
SANGAMO WESTON. Moving coil relay 315Q
310pa, complete with base, 75p~ each.
S.T.C. Mldget Sealed Relay type 4109EC.
40 ma 1700, single H.D. make. 53p each.
“B. & R.”” 3 ¢/o. |10 amp contacts (sitver) operates
on 2 volts D.C. Draws approx. ! amp. Size: 27 %
£ % 157 £1-
“ENGLE & GIBBS’" 240v. A.C. Plug-in relay 3 o
perspex enclosed £1-.00.
NEW  “F.I.R.E’ PLUG-IN
RELAY.—115v. Coil 50/60 c.p.s.
3 heavy duty silver change-over
contacts. Very robust. 63p.

NEW “ISKRA’’ 240v. A.C.
RELAY. 3 x 6 amp. Changeover
contacts. 63p.

SIEMENS HIGH sr:soi

12v.

RELAY. Type 89L. 1,7000Q +
1,700Q coil. New 63p each.
6 DIGIT NON-RESET COUNTER b
Ltd. 240v. A.C, Size: 24" high x 13" x

E.N.M,
. £1-78

“SORENG" MAINS SOLE-
NOID. [~ travel, [8Ib. pull A
(approx) Size: 2° long X 23*
23" high. Power(ul £1-75.
P. & P. 25p. i
“DAVENSET’ MAINS SOLENOID. i” travel.
8lb. pull {approx.). Size: 24" long X 27%* X 2< high.
Similar in appearance as above. £1-25. P. & P. 25p.
“MAGNETIC DEVICES” Mains Solencid.
14". New in makers boxes; offered at half original
cost. 75p. P. & P. 25p.
SLIDER SWITCHES. 3 amp. type 5J
D.P.D.T. I*x &% }"” deep. i amp. /Q\%
type 3 P.D.T. 4" X &” X %” deep s
as required. Carr. Paid. -
BONNELLA *“CHERRY" ROLLER
VER OPERATED MICRO-
SW|TCH TYPE B23.30K. 5 amp. cfo. 502 operat-
ing pressure. Length of Lever. 4”. Pre-trave| 062",
“HONEYWELL’’ V3 Series, Flush micro-switch
10 amp. ¢/o, The side panel is insulated. End plate
size: 27 X B”. £1-50 per. doz. Carriage. paid.
VINKOR POT CORE ASS. TYPE LA.2103.
Normal price £1-48. Our price 75p.
0—1 I0~240v
4-5.0-4-5v. at | amp. Size: 13"
60p. P. & P. i5p.
Pr|m52%0124?’v. gec 0:5-10-15-20v. at 2 amps.
P
Prim. 200/240v, Sec 0-1-56-58-60 at 3-5 amps pius
0-90 at 100 ma. Wax lmpregnated with screw term.
blocks. Weight 10 I1bs. £3-60, plus 40p P. & P.
“WODEN.'’ Prim. 10-0-200-240v. Sec. two

2° X 14" » 14~ approx. 2lb. pull. Plunger Travel
£1-25 per doz. Either type or mixed
£2-25 per doz.
L T. TRANSFORMERS. Prlm.

3% 1E"
separate windings 6v. at 4 amps each. £2-50, pius

30p P.

“WODEN." Prim. 0-110-200-220-240v.  Sec.
34—36—38v at 600va. £7-50, plus 50p P. & P.
H.T. TRANSFORMER Prim. 240v. Sec. 0-380-
400—420—-440v at 40va. £3. Carr. paid.

CURR LOW
INDICATOR. ideal for all types
of battery operated equipment
(portable machines. tape recor-
ders, etc.). Four white segments
appear when current flows.
Coil is 6000 6/I12v. Drawing
only 8 ma on function. Neat in
appearance. Size: dia. 37 X 437 deep. Fixing
centres 14”. £1-25 each. Carr. Paid.

BUSINESS HOURS
92.m.—6p.m. MON. TO SAT. (PW1)

301 EDGWARE ROAD, LONDON W2 IBN

Tel. 01-262 22512
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Comp
“S ONEN TS «(5

BITS & PIECES ©
GADGETS

é/&/%m «~ HOME R.

Until you've tried the service provided by Home
Radio (Components) Limited you've no idbea how
simple it can be tracking down and obtaining
compponents. It becomes a pleasure instead of a POST THls
bind ! But first you need the Home Radio Cata- COUPON
logue, listing over 8,000 components, over 1,500 -th
of them illustrated. At 70 pence, including p. & p., wi yOlII‘
it's a gift—especially as every copy contains 10 cheque or
vouchers each worth 5 pence.

(COMPONENTS)
LIMITED

Phone: 01-648 8422
| TN OGNS RN DM NN S S

=TT Please write in block capitals ﬂ
ey |
. [

Name

Address

Send coupon today. POSta| OI'dEI' I
The price of 10p applies only to catalogues purchased by by —— HOME RADIO (COMPONENTS) LTD., Dept. PW
customers in the and to addresses. g
234.240 London Road, Mitchant, Surrey CR4 3HD.
————————_—_—_‘
All prices in pounds and new pence
6BA6 25676 20(7C5  $1-13128R7  40)37 40'DAF91  30|EBL31 £1.50|EL4I 60 N78  £1.50, PL504  80,U404 80
VALVES [6BEs 30(6J7M 45/7C6 75| 14H7 50(42 50.DAF95 _ 46|EC90 83| EL42 65|N108 £1.50|PL608  90|US0L £1.18
6BH6 75|6J7G 30{7D5 60/19AQ5  50|50B3 50 DOCY0 £1.35|ECC81  35|EL84 25|0A2 38|PL509 $1.10{UABC80 40
1A7GT  45{6BJ6 50{6J7GT  45|7H7 50|20D1 50/5005 50 DF33 55/ECCs2  80|EL95 85|0C3 38 /PL802 95| UAF42 55
1CP3L £8.00|6BQ7A  45|6K6GT  6017RT 75| 20F2 70|50CD6 £1.20 . DF70 45 ECCS3  30|ELL80 £1.00/0Z4 40|PX4 £2-50/UBC41 50
1D5 50 6BR7 90| 6K7M 835|787 £2.25/20L1  £1-10: 50L6GT 55 |DFa1 30|ECC81  30!EM34 £1.00|PC86 60{PX25 £2.50,UBC81 40
1H5 50| 6BRS 70 |6K7G 8517Y4 65/20P4  £1.10|75 50 |DF92 20| ECC85  40] EM80 45| PCS8 60|PY33 63| UBF80 40
IN3GT  55|6B8S7 £1.80(6K7GT  85{9BW&  60)20P5  £1.20178 45|DF9s 45/ECC8% 40| EMSI1 60| PCo7 50| PY81 30| UBF89 35
IR5 40 6BWE 85| 6K8M 6011002 632546 85|80 55 |DH3-01 £6-00| ECH21 63| EMS4 35/PCC84  40|PY82 35/UCC84 48
184 30 |6BWT 80 |6K8G 40{10F1 75125L6GT 50 8542 50 DH77 35|ECH35 £1.00| EY5! 40/ PCC89  50|PY83 38/UCCSs 40
IS5 30[6C4 33[6K8GT 50| 10F3 90 |25V 5 85|150B2 80:DK3: 45 | BCB 49 75|EY86 40| PCC189 5| PY500 £1.00| UCKFBO 55
IT4 30 6C5¢: 35 |6K25 75|10F% 60 |20Z4 80|150C+4 60 DKOL 40|ECH81  30|Ez35 40| PCF80  30/PY¥800  40|UCH42 70
3A4 406C6 25 |6L6G 50|10F1 50|25Z5GT  55|801 60iDK92 55|ECH83  45|EZ40 50/pcFs2  85/PYsol 50| UCHSL 40
3Q4 50(6CD6(: £1-2516L1% 45/10LD1L 652526 65807 50 DK9 50| ECL80  45|Ez4i 50{PCF84  60|R2 75|UCL82 385
3Q5 50| 6CH6 60(6Q7G 40{10P13 6030CL 30[813U8A£3.75|DL6s  £1.25|ECLa2 35| EZ80 27|PCF86 60| R19 50{UCL83 60
384 35|6CW4 65/6Q7GT  43|11E3  £4-00|30C15 80866, 75| DLo2 35|ECL83 70! EZ81 29/PCF80L  50{8130  £1.75|UF41 60
3V4 48]6D6 35/6SATM  40/12AT6  80,30CL7 906|954 80| DL 30| ECLss  40|GY50+  80|PCFs02 50/SP4 50| UF88 40
5RAGY  75|6E5 60|68C7M  75/124T7  85[30CIs 8011625 55 DL94 48| ECLL800 GZ30 40|PCF805 80|SP41 60| UL41 65
5U4G 35 6F1 70|68G7TM  40|12ATG  35|30F5 85|4022A R £5.50 | DL 50 £1.685 | GZ32 48{PCF806  70|SP61 75|UL84 40
5V4G 45| 6F5(: 90| 6SHTM 7 30|30FLL 755763 70| DL96 45| EF9 751 G731 60| PCFS30S 85 [STV280/80 [UMSG 30
5Y3GT  40|6F6G 35|6807GT  30/124X7  30|30FL12 £1.20 7193 30| DM70.  45|EF37A £1.20|HN309 £1-50{PCL82 35 10.00 | UU6  £1-05
524G 40| 6F8C: 50|6SK7GT 40{12BA6  40|30FL14 857475 50|DY86 33|EF39 50| KT36 £1-00{PCL83  65|sU25 £1.00/UU7  £1.06
6/30L2  80|6F11 20|6SL7GT 35]12BE6 40130115 85! A61 48/ DYS87 33[EF41 65/KT61 £1.25|PCL84  45|sU2150 75/UU8  £1-06
6AT7 75|6F13 45[6SNTGT  85{12C8GT  85]30L17 80! ATP4 45|EsscC  85|EF50 25|KT66 £2.05|PCL85  40|T41  £1.00/UU9 50
6A8C 40| 6F14 70/6SQ7GT 40{12E1  £1.80|30P4  £1.12|ATES 60 EAS0 20| EF80 25/ KT81 £1.75|PCL86  45/TDD4 80|UY21 50
6AKS 85 6F23 85|6U4GT  8512J5GT  80|30P12 80| ATPY 60| EABCS0 35|EF85 85/KT81(7C5) |PD500 $1.30|TH41 £1.75\UY41 48
X 35 |6F24 75|6U5G 40{12J7GT  50|30P19 85/AU2  £4.00|EAF42  55|EF86 30 £1-13 | PENA4 £1.00| U10 75| UY85 40
M5 6F25  £1.00}6V6M 60/ 12K7GT 40{30PL1  75|AT5 75| EB91L 20| EF80 28|KTss 22-00| PENB4 £1.00|Ul4 75| VMP4G 85
6AM6 83| 6F2x 85| 6VEC 30/12K8GT 50[30PL15 93| AZl 55|EBC33 50| EF9L 33| KTW61£1.00| PEN45  75(U19  £3:00| VP4B = £1.25
6AQ5 38|6F32 25|6V6GT  40{12Q7GT  40|30PL14  90|AZ31 55|EBC41  55|EF92 35/KTZ41 50{PEN46  40(U25 80| VR105/30 88
BARTC: 85|6G6 2516X4 35:19847GT 50]35A3 75{CBL31 £1:00:EBCY0 35| EF98 75 | ML4 88 |PL36 55|U26 80| VR150/30 85
6AT6 35! 6H6 23BX5(: 10| 12867 35!35L6 50{CCH35  75|EBF80  40|EF183  80|yy¢ 40| PL8L 50078 as|vunlr 75
G CRERY 50/6X5GT 40! 128HT 35W4 35|CL33 £1.30| EBFS3  40|EF184 35 o | EL82 450191 751 VU120 £1-00
AUG 25,655M 3G 40112807 385|357 70| CY30 §3|EBF89  80|EL32 50/ M8P4  50ipyg3 - 45|U251 80/ VU508 £3-00
684G £1.00|6J5¢ 20|7B6 70{12837 40135Z4GT  60{CY31 43|EBL1 £1.00|EL33 £1.25/MUL4 75 PL84 40| U301 63/ W8SIM 63
6B8G 25163501 301787 50{128K7  50135Z5 50/ DAC32  50|EBL21  80'EL34 50 MX40 83|PL500  80/U403 60! Y63 50
T q DNOUIR 20| 2N2444 £1-89ADI49  50(BCI6IC  15]1GETS82 NKT223 88|0AZ201 50,0035 5010C81D  20|Z8170 10
ransistors SN2219 20 2N4289  15|ADIAL  37|BFS98  28lcy7M  37|NKT251 23|0AZ207 47, 0C4d 17{0C82 2573178 P on A
—_— ON2360A 15|AAZ12  80/AFI15  25|BFY50  22{KS100A 20|NKT713 2§|0AZ210 320045 12|0C82D  20|ZTX107 15
IN914  07,2N697 15| 2N2646 451:\01‘26 20{AF11T 25 BFY51 20| MJE520 87),0A70 10{0AZ222 45|0C57 80/0C84 25|2TX108 12
18113 25(2N706 lo{oN2004  20|ACI27  25iASY2oe  25/BY100 15 MJIE2953 0QAT] 1010AZ224 45|0058 80/0C170  25!ZTX300 12
18202 s3loN1182  25|2Na29vs  10{ACIz&  20{BC107  10/BZYSs 15 £1.87|OAS1 08| 0AZ241l  22|0C59 65/0C171  30|ZTX304 26
26302  28/2N1305  22|2N3055  75/ACY20  20{BCl0S  10|CRS1-40 47| MJE3055 8710A85 12]oaze42  23|0CT71 12/0c200  40|ZTX500 16
26371 20/oN2147  75|2N3702  10{ACY38 50! BCl0Y 10| DD00O3 15/NET212 27/0491 07|0AZ246 23}0C72 20| OCP71 97|ZTX503 17
aN404  20/2N2160  60I2N3819  35/AD140 50 GET102 $0|NKT214 15/0A21L  30) 0081 20|ORP12  50(ZTX531 25
RANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE
Express Postage & Insurance 5p one valve plus ip ; N
each additional valve. ORDERS over £5 Post free. 6,000 types in stock send for lists, 5p.
““Renowned for Service’’
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW16 2BS
l . . Tel. 01-769-0199/1649. Open to callers Mon-Sat 9 a.m.—5 p.m. Closed Saturday 1.00—2.30 p.m.
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28watts, rm.s. 40Hz to 40kHz

RTV

972

Suite complete

There are two stereo amplifiers—the R100 for ceramic cartridges,

the R10! for magnetic and ceramic. Both incorporate FETs (FIELD EFFECT
TRANSISTORS), just like top-priced units. FETs give you more of the
signal you want, and almost none of the background hiss you don’t.

Both units have a jack socket to plug in headphones and there’s a

Viscount 111 Audio

£4

i+

i AP W

S

separate output for tape recorder. Filters (an unusual feature in this
price range) and tone controls give a wide range of bass and treble
adjustment which compensate for input deficiencies and domestic

acoustic conditions.

PRICES SYSTEM |

Viscount I RIQIl amplifier £22-00+90p p&p
2 x Duo Type !l speakers, £14-00+£2 p&p
Garrard SP25 Mk. lll with MAG.

cartridge plinth and cover £23-00+£1-50

p&p
Total £59-00
Available complete for only £52-004 £3-50
p&p

SYSTEM 2
Viscount R101 amplifier £22-00-+90p p&p
2 x Duo Type Ill speakers £32-00+ £3 p&p
Garrard SP25 Mk. Il with MAG.
cartridge, plinth and cover £23-00+£| Eé?
———  p&p
Total £77-00

Available complete for £69-£4 p&p

SYSTEM 3

Viscount Il Amplifier RI00 £17-004-90p p&p
2 x Duo Type |l speakers, pair £14-00+£2 p&p
Garrard SP25 Mk. Ill with CER. diamond
cartridge, plinth and cover £21-004£1-50

pé&p
Total £52-00
Available complete for only £49-004-£3-50
p&p

SPEAKERS Duo Type i
Size approx [7” x 103” x 63”. Drive unit 13" x 8"
with parasitic tweeter. Max. power 10 watts. 3
ohms. Simulated Teak cabinet.
£14 pair-+£2 p&p.

1

Duo Type lil Size approx 233" x 1§ x 94"
Drive ‘unit 134" x 8%” with H.F. speaker. Max.
power 20 watts at 3 ohms. Freq. range 20Hz to
20kHz. Teak veneer cabinet. £32 pair+ £3 p&p.

SPECIFICATION RI0I

14 watts per channel into 3 to 4 ohms. Total distortion
@ oW @ ikHz 0-1%. P.U.I (for ceramic cartridges).
1SOmV into 3 Meg. P.U.2 {for magnetic cartridges)
4mV @ IkHz into 47K. equalised within + IdB
R.ILA.A, Radio 150mV into 220K. (Sensitivities given
at full power). Tape out facilities; headphone socket,
power out 250mW per channel. Tone controls and
filter characteristics. Bass: +12dB to —17dB @ é60Hz.
Bass filter: 6dB per octave cut. Trebie control: treble
+12dB to —I12dB @ |5kHz. Treble fiiter: 12dB per
octave. Signal to noise ratio: (all controls at max)
RIQI—P.U.I and radio—65dB. P.U.2. -—58dB.
RI100 same as RIQI but P.U.2 (for crystal cartridges)
450mV into 3 Meg. Cross talk better than —35dB on
all inputs, Overload characteristics better than 26dB on
all inputs. Size approx 133" x 9” x 33",

Radio and TV Components (Acton) Ltd. 21C High Street, Acton, London W3 6NG
323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.0, A/l enquiries S.A.E.
Goods not despatched outside U.K. )
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SOUND 50

50 WATT AMPLIFIER & SPEAKER SYSTEM

The Sound Fifty valve amplifier and speakers are sturdily
constructed with smart housings and thoroughly -tested
electronics. They are designed to last—to withstand the
knocks and bumps of life on the road. Built for the small
and medium sized gig, they are easy to handle and quick
to set up and can be relied upon to come over with all
the quality and power you need.

QOutput Power: 45 watts R.M.S. (Sin€ wave drive). Frequency response:
—3dB points 30Hz at 18KHz. Total distortion: less than 2%; at rated
output. Signal to neise ratio: better than 60dB.

Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: £ 13dB at
60Hz. Treble Control Range + 12dB at 10 KHz, Inputs: 4 inputs at
SmV into 470K. Each pair of mputs controlled by separate volume
control. 2 inputs at 200mV into 4

To protect the output valves, the mcorporated fail safe circuit will
enable the amplifier to be used at half power.

SPEAKERS! Size 20” x 20” x 10”7 incorporating 12” heavy duty
25 watt high flux, quality loudspeaker ‘with cast frame. Cabinets
attractively finished in two tone colour scheme~—Black and grey.

COMPLETE SYSTEM il

Sound 50 amp and 2 speakers £ 5 0 P. & P.

Amplifier £28.50 plus £1.50 P. & P.
Speakers £12.50 each plus £225 P. & P.

RELIANT mk.1v

or available separately.

Provides a high standard of sound reproduction, with full
mixing facilities. It's versatility makes it suitable for:
Discotheque, P.A., Home Entertainment Applications, etc.

% Five Electronically Mixed Inputs

% Three Individual Mixing Controls

* Separate base and treble controls common to all five
inputs ,

% Mixer employing F.E.T. (Field Effect Transistor)

% Solid State Circuitry * Attractive Styling

£9.50 plus P. & P. 60p.

INPUTS:—1. Crystal Mic or Gultar 9mV. 2. Moving coll Mic or Guitar 8mV.
inputs 3, 4 & 5 are suitable for a wide range of medium output equipment (Gram.
Tuner. Munllor. Organ, etc.). Ali 250mV sensitivity.
CONTROLS:—3 Volume controls. Bass control range : 13db @ &0 Hz. Treble
control range x12db @ 15KHz. Separate ON/OFF Switch. Neon indicator.
POWER OUTPUT:—12 Watts R.M.S. into 3 to 4 ohms speaker
SIGNAL/NOISE:—Better than — 60db on inputs 3,4 and 5.& —50db on 1 & 2
SUPPLY:—220 - 250 AC Mains. SI1ZE:—12}" x 6" x 31"

THE ELEGANT SEVEN Mk. Il
(350m W Qutput)

7 transistor fully-tunable M.W.—L.W, superhet
portable. Set of parts, Complete with all com-
ponents, including ready etched and drilled
printed circuit board—back printed for foolproof
construction.

MAINS POWER PACK KIT:

Price £5.25 plus 50p. P. & P.
Circuit 13p FREE WITH PARTS.

75p extra.

THE DORSET (GOOmW Qutput)

7-transistor fuily tunable M.W.—L.W. super-
het portable. Set of parts. The latest modilised
and pre-alignment techniques make this simple
to build. Sizes : 12 x 8 x 3in,

Price £5.25 plus 50p P. & P.
Circuit 18p FREE WITH PARTS

CONTINENTAL
4 TRACK,

3 SPEED
TAPE DECK

with high impedance heads
R.C. 74 tape deck. Three
speeds—74, 3% and 17 ips.
4-track record/playback head. Plus 4-track erase head. Positive pressure
pad system. Takes any tape spool up to and including 7”. The R.C. 74
is driven by a powerful 200/250V 50-cycle A.C, motor. A heavy, accur-
ately balanced, fiywheel brings wow and flutter levels down to approx.
0.3% total at 3% and 7% ips. Fast rewind in both directions.
Controls couldn’t be simpler! Just five push buttons that interlock to
cut out accidental tape damage. Efficient servo-action type braking.
Easy drop-in tape loading.
The R.C. 74 comes with an attractive moulded deck cover, which has
positions for tone and volume controls. The unit is built into a rigid
die-cast frame, and overall size of the whole unit is 123 X 11# X 6inches.
Every single deck fully tested before di Spools not supplied
Price complete £15-00. Plus 75pP. & P.

TOURIST CARRADIO

ALL TRANSISTOR

Beautifully designed to blend with the interiors of all cars.
Permeability tuning and long wave loading coils ensure
excellent tracking, sensitivity and selectivity on both wave
bands. R.F. sensitivity at 1MHz is better than 8 micro volts.
Power output into 3 ohm speaker is 3 watts, Pre-aligned
L.F. module and tuner together with comprehensive instruc-
tions guarantees success first time. 12 volts negative or
positive earth, Size 7in x 2in x 4}in deep.

SET OF PARTS

£6.30

pius P. & P. 50p.

Circuit diagram 13p. Free with parts
Speaker, haffie and fixing kit £1°25
extra plus 25p. p. & p. Postage free
when ordered with parts.

See previous page

for address
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‘electronics
reall
m Mastered

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

no previous knowledge
no unnecessary theory
no *“maths”

BUILD, SEE AND LEARN

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

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

CIRCUIT DIAGRAMS
You learn how to build ‘ I

an oscilloscope which
remains your property.
With it, you will become \
familiar with all the | -

wcomponents used in | as used currently in the
electronics. various fields of electronics.

1T F

3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to

amplifiers, oscil signal . . really understand electronics by a modern,
OVER Pifters, bsehlatars; sianifraged, Ipho practical and visual method—no maths, and

to electric circuit, computer circuit, basic E =}
40 EXPERIMENTS ..o receiver, electronic switch, simple aminimum of theory—no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- ;ig:g e:d\:} r;'";;f:;:g;t a%mr‘:atizt:i?\d:rl-l
ments, simple counter, ti ircuit, ' g
CIRCUITS & SEE HOW simp mterstimeldeiacrett types of electronic equipment, radio and TV

THEY WORK, inciuding : §AAVICIng FeacRdures) " “receivers, etc.

I POST NOW  To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please |
: F R E E for send your free brochure, without obligation, to: we do not employ representatives |
i BROCHURE  NAME : BLOCK CAPS g
I or-write if you préfer not to cut page ADDRESS PLEASE Pws i

special free gift also to all our students |
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Issue .781

MARGH 1972

DX JUBILEE

ACCORDING to reliable eye (or ear?)-witnesses, such as
our venerable columnist Henry and the antedeluvian
researchers Colin Riches and Arthur Dow, founders of
Going Back (official organ of the P.W. Darby and Joan
Club), one of the major impacts at the dawn of broad-
casting was not so much the material transmitted as the
fascination of hearing something—anything—from a point
far removed from the listener's ear.

Although they would have been horrified at the thought,
these ancient radio listeners were, in fact, the first DX'ers.
it is, of course, a far cry from pulling in 2LO with an adroit
twiddle of the catswhisker in 1922 to phasing in an exotic
Pacific station with the crystal filter in 1972, Nevertheless
the motivation and reactions are similar.

Since the ploneer London broadcasting station 2LO
officially opened in November 1922, this year we can cele-
brate (or mourn, according to taste) 50 years of broadcast-
ing. More apposite to P.W. readers, we can hang out the
bunting for 50 years of DXing. In that time, of course, many
changes have taken place, not only in equipment but in the
art and style of DX listening.

In the early stages of the hobby, the main criterion was
actusl distance—first the local stations, then Europe, then
North America (all on medium waves), followed by the
development of the short wave bands which permitted
reception of the USA during daylight hours and extended
the listening ear to all parts of the world. But then, as use-
able frequencies became higher, the old aim of maximum
distance took a back seat, for on v.h.f., and later on u.h.f.,
a DX catch could be judged in hundreds instead of thou-
sands of miles. One of the latest activities is DX television.

The style of transmissions has changed dramaticaily
over the years; the early short wave programmes were
of the pure entertainment type and they could be picked up
on relatively simple recelvers on bands that were blissfully
uncluttered; amateurs had a wonderful time operating on
iow power—and getting through. The 30’s, however, saw a
change of direction. The Spanish Civil War brought with it
jamming for the first time, together with the first invasion
of amateur territory by propaganda broadcasting. The
process has continued to the present day with its multitude
of high powered political broadcasters, many disregarding
international agreements, end the further erosion of
amateur bands and consequent congestion.

Despite all these changes (many of them obviously for
the worst), the DX bug still exerts its fascination.

We hope that the wall chart contained in this issue will
be helpful to some of the newer recruits to the ranks of long
distance listeners.

W. N. STEVENS—-Editor.
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NEWS... NEWS...

The BBC Sterco Service

The BBC is planning to expand its stereo service considerably during
the next few years. The extension beyond the present Radio 3 service
will take place in three phases. ‘

(1. The installation of stereo origination facilities for Radio 2 (with
Radio 1) and Radio 4. This has called for a major re-equipment pro-
gramme involving modifications to the continuity suites and central
control equipment in London as well as a considerable increase
throughout the United Kingdom in the number of tape machines,
gramophone desks, studios and outside broadcast units equipped for
stereo. This phase is already in progress, and it is expected that it
will be possible to originate a major proportion of stereo programmes
on Radio 2 by the end of 1972, and also to make possible the trans-
mission of some stereo programmes on Radio 4. Further increases in
stereo capability will continue during the succeeding years.

(2.) The extension of Radio 2 and Radio 4 stereo to those transmitters
already radiating Radio 3 in stereo. For this a new system of s.h.f. radio
links is planned, using pulse code modulation (PCM) (see below). It
is expected that the three-network service, which involves the con-
struction of several new radio link sites on the main route, will be
available in the London area and the Midlands by the end of 1972 and
in the North of England during 1973. Rowridge, serving central
southern England, will be included in this phase and a full stereo
service from Belmont, serving Lincolnshire, will follow the extension
to the North of England.

(3.) The extension of the three network stereo service northwards
to Central Scotland and westwards to the Bristol Channel area. The
Post Office Corporation and the BBC are working towards this phase
which it is expected will start in 1974. The transmitters expected to be
included’ are Kirk o’Shotts (Lanarkshire), Pontop Pike (Durham),
Sandale (Cumberland), and Wenvoe (Glamorgan). It is hoped also to
include North Hessary Tor (Devonshire) in this phase, as well as
certain of the relay stations associated with the main transmitters
mentioned.

The PCM system to be used on the s.h.f. radio links has been
developed by the BBC. It will carry 10 audio circuits. Each stereo
programme will use two circuits, for the A and B channels, and the
stereo coding will be carried out at each main transmitting station. The
PCM system will provide improved quality in respect of both audio
bandwidth and signal to noise ratio, from which mono as well as stereo
listeners will benefit. It thus forms part of the BBC’s plan to improve
still further the quality of its v.h.f. transmissions throughout the
country.

Jackson's
Drive

The Accelerator Spinwheel Drive
is a cord drive unit intended for

modern radio receivers with
extra-long scales. It incorporates
a 214-inch-diameter (57mm) zinc-
alloy flywheel driven through
nylon-to-brass step-up gears at
more than twice the speed of the
drive-shaft. The complete unit
weighs only 6oz (170g) but pro-
vides an inertial effect equivalent
to a much larger flywheel, permit-
ting rapid traverse of the scale.
Jackson Brothers (London) Ltd.,
Croydon CR9 4DG, England.

Picture shows Gloria Connell,
actress daughter of the chairman
of the Noise Abatement Society
enjoying peace and quiet against
a background of noise which
would be intolerable without the
Ear Defenders which reduce the
noise of the road drills to a mere
whisper. The Survey Meter’s red
lamp lights up when noise reaches
danger levels. Ideal for “pop”
fans who can’t stand classical
music and “classics” fans who
can’t stand pop music, the meter
costs £10 and the Ear Defenders
cost £5 from local stores or car-
riage paid from Noise Abatement
Society, 6 Old Bond Street,
London W.1.
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Adcola
Soldering Station

To complement the Invader range
of soldering irons, Adcola Pro-
ducts Ltd has introduced the
“Invader Soldering Station.” It
consists of a cast aluminium base,
finished in hammered silver grey,
containing an integral wiping
sponge to facilitate the removal
of solder from the tip of an
instrument.
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NEWS...

NEWS...

NEWS...

'EMI Speaker Kits

T

FMI has entered the loudspeaker
enclosure market with a range of
high quality enclosures in Kit
form. Available in polished wood
veneers, the enclosures have been
introduced by EMI Sound Pro-
ducts Limited, of Hayes, Middle-
sex, for use with its range of
matched loudspeaker systems.

The enclosures are priced from
£5-80, for a 12in. x 6in. x 8in.
bookshelf model, to £29-50 for a
large floor-standing enclosure
measuring 33in. x 20in. x 15in.
They have been designed to in-
corporate each of the eight
different EMI loudspeaker sys-
tems which cover the 6 to 35 watts
r.m.s. output range.

BBC Scholarship

Mr 1. G. Phillipps graduated with
an upper second class honours
degree in the Electrical Sciences
Tripos at the University of Cam-
bridge in 1971, and has been
awarded a three-year BBC Re-
search Scholarship to undertake
research in the Department of
Engineering at the University of
Cambridge, under the supervision
of Professor P. S. Brandon, MA.
The subject of Mr Phillipps’
research will be “ways of reducing
the channel capacity required by
a television signal or improving
the quality of a television image
within a given channel capacity,
by the use of digital electronic
techniques.”

Coax Relay
This is the Series 951 Co-axial
Relay from Magnetic Devices for
aerial switching at frequencies
in the order of 450 megacycles.
For further information please
contact Magnetic Devices Limited,
Newmarket, Suffolk. Telephone
Newmarket 3451.

Radio Amateur
Invalid & Bedfast
Club

The address to which all corre-
spondence concerning the Radio
Amateur Invalid & Bedfast Club
should now be sent is: Mrs.
Frances Woolley, GZLWY, Woods-
close, Penselwood, Wincanton,
Somerset.

Bedfast Club membership is
almost at the 400 mark and covers
12 countries. Any handicapped
licensed amateur or short-wave
listener, wherever he or she may
live, who does not already belong
to the Club is invited to apply to
the Hon. Secretary at the address
above for full details of member-
ship, enclosing a stamped,
addressed envelope.

Readers will be interested to
know that Mr. Cecil Lewis, of
Bude, received three letters tell-

ing him of the R.A.I.B.C. follow-

ing his appeal for help which we
printed in Practical Wireless
last year.

B YT 3
ﬁﬁ_(z.m, i f i

We recently had the oppor-
tunity to try the Lasky’s Criterion
Mk X speakers. They are book-
shelf types employing the sealed
infinite baffle enclosure principle
and they are well worthy of con-
sideration by the budget-conscious
Hi-Fi enthusiast. An 8in. woofer,

~ 5in. mid-range and 2lin. tweeter

are used and the cabinets are
oiled walnut with black woven
speaker grilles. Frequency res-
ponse is 40Hz-20kHz and maxi-
mum power handling capacity is
20W. The impedance is 8. A use-
ful feature of these speakers is
that two types of speaker lead
connection are supplied—phono
or screw terminals. Cabinet size
is 1834 X973 X 9%3in. and the very
reasonable price is £25 the pair.

" Postage is 50p and the speakers

are available singly for £13-50.
Lasky’s Radio Limited, 3-15 Cavell
Street, Tower Hamlets, London,
E.1. Tel. 01-790-4821.

The Practical Wireless CQ! Column

speed things up.

Items in the CQ! Column are carried free of charge as a service to readers.
We only ask that those making use of the service answer all correspond-
ence resulting and reimburse postage and ail reasonable expenses. We
cannot guarantee inclusion and requests for inclusion will not be acknow-
ledged and will be dealt with in strict rotation. It would also help if readers
could write out their “CQ!" in'the style used in P.W. as this wouid help to

Material for inclusion shouid be sent to Practical Wireless Editorial,
Fieetway House, Farringdon Street, London, EC4A 4AD.
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here can give a useful improve-

ment in MW and LW reception
on any car radio, although it does not
remove the need for proper attention
to aerial mounting and interference
suppression. It-has the feature that
it is mounted right at the base of the
car aerial to overcome interference
pickup and signal loss in the aerial
cable. Total cost is something less
than 50p!

When the car is in motion, the car
radio is by necessity close to a power-
ful generator of r.f. interference
viz: the engine ignition circuit, and
with a signal strength that can vary
enormously as the car passes obstruc-
tions such as buildings, tunnels, etc.
Most car radios have excellent sensi-
tivity and a.g.c. range to give reason-
ably constant audio output in spite of
the latter condition, so that reception
is limited mainly by the ignition
interference picked up by the aerial
and its cable. This type of interference
is immediately recognisable as a con-
tinuous crackle whose pitch changes
with engine speed. Other circuits in

THE simple amplifier described

CALEB R.BRADLEY

the car can also contribute interference and in the
author’s experience capacitor-discharge transistor
ignition systems can be especially troublesome.

INTERFERENCE REDUCTION

The car aerial should be mounted as far from the
engine as possible. With front-engined vehicles this
means on a rear wing, or at least on the roof. If the
existing aerial cable needs to be extended, a 10ft.
coaxial cable already fitted with appropriate plug
and socket can be purchased (Norman type SL11).

The cable screen must make a good electrical
connection to the car body at the aerial end. Paint
must be scraped off to permit this and the underside
of the aerial mounting should be sealed against
road filth as rust can ruin the connection.

All modern cars are fitted by law with ignition
suppression in the form of resistance in the high
voltage paths, possibly in the form of spark plug
connectors incorporating resistors, or special resistive

978

h.t. cable. Add-on suppressor resistors, typically 50k},
are sold for older cars or addition to others, and
can be screwed into the middle of the h.t. lead from
coil to distributor (e.g. Belling-Lee Sparkmaster
1.1274/S). In conjunction with stray capacitance,
such resistors form a top-cut filter which bypasses
the r.f. component of the fast-rising spark voltage
but has negligible effect on the strength of the spark.

The metalwork of the engine compartment helps
screen ignition interference from the aerial, but
poor bonding between the body, the bonnet and the
engine block can reduce its effectiveness. The engine
compartments of fibreglass bodied cars have to be
lined with metal foil to obtain this screening. For
ultimate interference suppression it is possible to
replace all the h.t. wiring with coaxial cable. Use
solid-dielectric TV co-ax as low-loss cellular dielectric
type will not withstand the ignition voltage (perhaps
30KV peak), and earth all the screens to the coil
mounting bracket. Such measures though are hardly
necessary for domestic reception.

Another type of interference is a whine which
also changes with engine speed and is caused by the
generator. This is cured by connecting a standard
car suppressor capacitor (still called condenser in
the motor trade) between chassis and the brush
(larger) terminal. Switches, both manual and auto-
matic such as the brake pressure switch, and the
motors of the wipers and heater can similarly be
silenced by capacitors across their terminals. Car
suppressor capacitors are usually about 0-54F and
are built much more ruggedly than corresponding
electronics components.

Other circuits, such as the lights, should not cause

interference unless there is an intermiitent con-
nection somewhere. Indicator flashers mnormally
contain their own suppressor capacitors.

HEAD AMPLIFIER

The circuit of the unit is shown in Fig. 1 (negative
earth cars) and Fig. 2 (positive earth cars). The
difference lies only in the way the h.t. supply is
derived, and the voltage readings with respect to
chassis are different of course.

Two silicon planar transistors are used with d.c.
feedback to stabilise the circuit against wide changes
of temperature and supply voltage. Common-
emitter stage Trl operates at low collector current
(100:A) and provides the voltage gain of the circuit.
Tuned circuits and chokes could have been used to
give more amplification and less noise but in practice
a small amount of untuned amplification is quite
adequate and avoids overloading the aerial circuit
of the car radio. Emitter resistor R2 gives Trl a high
input impedance to minimise loading of the aerial.
The amplified signal across R1 is direct-coupled to
emitter follower Tr2 which provides no voltage
amplification but acts as an impedance converter,
giving a low impedance output to the aerial cable.
Bias for Trl base is taken from the divider R4/R5 in
Tr2 emitter to give negative feedback; R3 has a high
value to preserve the high input impedance.

wwWwW americanradiohistorv com
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\ / Car aerial

Car body
—

Fig. 1: Circuit suitable for negative chassis cars. All resistors are
W, 5% and the capacitors should be at least 20V working.

The output isolating capacitor C2 is not essential
since the radio will probably have an aerial isolating
capacitor, but it does protect Tr2 against shorts in
the cable or plug. It may seem curious that the h.t.
supply is decoupled by both a large value electrolytic
capacitor C4 and a small value ceramic C3. This is
because the electrolytic may not be as effective at
r.f. due to its own stray inductance; C3 ensures
effective decoupling at r.f.

CONSTRUCTION

While conventional wiring on, say, a piece of
Veroboard can be employed, the method used by the
author is simplicity itself. The components are
simply wired together and encapsulated in candle
wax inside a 35mm film cassette tin which serves as
a screen. The arrangement is shown in Fig. 3. If you
have a choice of cans use an Ilford tin as it has

Aerial

insulator

Cassette tin cap

Aerial mounting nut

insulating washer
(varies with
aerial make)

Tr1,Tr2

Fig. 3: The Circuit for either version
can be bullt into a 35mm film can.
The version shown is for a positive
Once wired, the
circuit is fitted into the can and
covered in candle wax.

chassis car.

Cassette tin body

72 aerial

4
Power lead
to battery —wx

\ / Car aerial

To car
I A 2 radio
:Paerial

socket

To car
»-battery
-ve

Fig. 2: The modified circuit designed for use with cars having a
posilive chassis.

slightly more room than the Kodak one. The tin
cap is held under the aerial mounting nut (with
insulating washer between) so it makes good contact
with the car chassis. The body of the tin is then
screwed onto the cap from underneath. The aerial
cable and power wire leave through holes in the
base of the tin. The input end of Cl is anchored
under the aerial nut with sufficient lead to allow the
tin to be screwed through about 3; turn, all that is
required. The chassis connection to the circuit is by
a short length of wire that can conveniently be
trapped between the body and the cap threads.
Note that if this connection is not made the circuit
will still amplify, due to the chassis return via the
aerial cable screen, but interference will be at a
high level.

There is no need to switch the amplifier with the
radio since the drain on the battery is negligible; the
power lead can therefore be connected to the same
point from which the radio gets its supply, often the
ignition or light switch. Plug the
aerial cable into the radio and un-
screw fully the aerial trimmer if
the radio has one. Since there is
now plenty of signal, this can be
done to minimise the loading on the
first tuned circuit to improve
selectivity.

PERFORMANCE

The design of the amplifier was
prompted by the author’s difficulty
in receiving news bulletins while
driving through London, where tall
steeldframed buildings prove effec-
tive Faraday screens. and in receiv-
ing British broadcasts on the
continent. While the amplifier can-
not cure completely non-existent

| signals or interference from other

| vehicles, the improvement is
c:"_')ﬁ" remarkable; it is now just possible
to hear uninterrupted Radio 1 while
driving under the Holborn Viaduct
outside the PW offices (should one
ever feel this to be necessary!). M

979
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HE conventional mercury or spirit
thermometer is a thoroughly reliable instru-
ment but, especially from the photographic
worker’s point of view, it is less than ideal on two
counts. In the first instance the scale can be difficult
to read in daylight let alone in the subdued light of
the darkroom. Again, even those which incorporate
a magnifying lens have to be viewed from a fairly
critical angle and this can be exasperating. Secondly,
the slow response time of the conventional thermo-
meter can be an inconvenience. It was with these
two points in mind that it was decided to build a
thermometer incorporating a thermistor. The therm-
istor has an almost immediate response time and by
use of the appropriate circuitry its measurement of
temperature can be presenied on the scale of a
panel meter which is very much more easily read.

Principle of operation

The thermistor is a resistor with a very pronounced
negative temperature co-efficient. In other words
its resistance decreases with increasing temperature.
By measuring the value of its resistance, one can
arrive at the temperature of the medium in which
the thermistor is immersed. One
might, as with an ordinary resistor,
apply a known voltage and measure
the resultant current which flows
. .. the principle of the simple ochm-
meter. A more precise way to
measure resistance, however, is to
incorporate the unknown in one
arm of a Wheatstone bridge and swi
this is the principle which has been @ ot
adopted in the instrument to be
described. By a suitable choice of
component values an expanded
scale has been achieved and this
scale, as faras can be determined,
is linear. The scale can be read to
an accuracy of +0:1°C and, with
20°C at mid scale and plus and

Q@ Test

[HERMOMETER

R.A.BOTTOMLEY

filled

TH1
I
Probel

P
(® Check battery

R2
2:2k 2.2k

Circuit description ‘

A 9V battery (type PP6) powers the instrument.
This is preferable to a mains unit since the instru-
ment is going to be handled in proximity to a water
supply. This voltage is reduced by way of two zener
diodes, ZD1, ZD2, to approximately 3-3V. There are
two reasons for this. By adopting a relatively low
voltage to energise the bridge, self-heating effects

RS R6
680 220

J

R4

minus 6°C spread over the rest of
the scale, it should meet most of
the darkroom workers’ needs.

980

Fig. 1: The circuit of the thermometer.
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of the thermistor are minimised. Additionally, the
cascaded zener diodes stabilise the bridge voltage
effectively so that there is no variation of the
instrument’s indications over the useful life of the
battery. The bridge itself is formed by the com-
ponents TH1, R1l, R3, R4 and VRI1, and it is in
_ balance at approximately 14°C as indicated by zero
deflection of the meter at this temperature. As the
temperature rises, so the resistance of the thermistor
falls and the pointer of the meter moves up scale
accordingly. At this point it might be as well to
describe the function of R2. It is only brought into
circuit when the probe is disconnected. Were it not
for its presence, an excessive current would pass
through the meter under this condition. However, it
also serves the dual purpose of reference standard
whose resistance approximately equals the resistance
of the thermistor at 20°C. If all is well, the pointer
of the meter will always take up the same position
on the scale when the probe is disconnected. A note
can be kept of this reading or a “calibration” mark
can be inscribed on the scale. The switch SW1 has
three positions. In position “1” the instrument is off.
In position “2” the meter, in conjunction with R7,
is converted to a voltmeter so that one can have an
indication of the state of the battery. In position “3”
the meter is connected across the detector points of
the bridge for temperature measurement.

% components list

" An internal view showing the Veroboard mounted on the meter
terminals.

Construction

The circuit is so simple that there is no need to
elaborate upon its construction. There is absolutely
nothing critical about its layout and tag strip, tag
board or Veroboard (as in the prototype) can be
employed. If a Veroboard layout is ado’pted there
should scarcely be “any need to stress that the copper
strip should be cleared away around the meter
terminals. All the components, with the exception of
the switch and the jack, are mounted on the Vero-
board panel which is supported by the meter
terminals. The meter, switch and jack are mounted
on a small aluminium panel and this panel is
mounted in a small plywood box covered with
leatherette. The thermistor itself is mounted into
a suitable housing with the aid of Araldite. In the

case. o

case of the prototype, this housing took the form of
a redundant test-meter probe, turned to a smaller
diameter at one end. The case of a spent ballpoint
pen suggests itself as another suitable container and
in this instance the thermistor tip would be protected,
when not in use, by the cap of the pen.

There is nothing difficult about calibration but it
should be borne in mind that the final accuracy of
the instrument depends both on the care with which
this is done and upon the accuracy of the therm-
ometer which is used as standard. It is also worth
noting that hot and cold water, like most dissimilar
liquids, do not mix immediately. It is for this reason
that it is recommended that a fairly large basin be
used when calibrating and that the water be stirred
thorougly before making a reading. First the water
bath should be adjusted to 20°C exactly and, when
this is stabilised, VR1 should be adjusted so that the
meter indicates exactly 50pA or mid scale. Once
again adjust the temperature of the water bath, this
time to 15°C and when this is stable note the reading
on the meter. Increase the temperature of the water
bath to 25°C and, once again, note the reading.
When plotted on a graph these three points will be
found to lie on a straight line and the intermediate
points on the scale can be determined from this
graph. In the case of the prototype an increase of
1°C was represented by an increase of 8pA, which
is four divisions on the meter scale. Thus it can be
seen that it is not difficult to read to 0-1°C.

One final note. If the water is not thoroughly
mixed during the calibration procedure, the pointer
of the meter will be seen to oscillate. This is because
the thermistor is so sensitive and has such a fast
response time that it indicates the variation in
temperature of the water bath due to convection
currents.

The instrument is so sensitive that it can even
determine the slight temperature gradient between
the bottom and top of a 35mm developing tank.
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KEITH PITT

20 stations has made available an additional ser-

vice to about 74% of the population of England.
Inevitably, in addition to many areas with no official
coverage from any of the locals, there are other
areas with signals available from a number of trans-
mitters. The promised new IBA network of 60 com-
mercial stations will add to the choice of programmes
in many areas.

The BBC local radio stations are, at present, on
v.h.f. mainly in the band 946 to 97-0MHz. The main
BBC networks, Radios 2, 3 and 4, transmit almost
exclusively between 88:1 and 94-5MHz.

The powers used for the local radio transmitters
range from 9W for the Rotherham relay to 16-5kW
for Radio London. The complete list of stations is
given in Table 1. All except Blackburn, Derby and
Manchester, use horizontal polarisation. These three
use slant polarisation. Very little loss of quality will
be observed, except in the weakest signal strength
‘areas, if horizontal aerials are used to receive slant
polarisation.

COVERAGE

The coverage of a v.h.f. station in Band 2 is con-
trolled by a number of factors. Like the other v.h.f.
bands its signals behave rather like light waves and
are obstructed by objects such as hills where the
signal strength on the side away from the transmitter
is much reduced. However, unlike Band 3 and u.h.f.
which are used for televison, a significant amount
of signal is diffracted over a hill or the horizon. This
then gives considerably greater coverage than might
be expected from simple predictions.

One of the most important factors in determining
signal strength at any point is the distance from the
transmitter, since the field strength is inversely pro-
portional to the square of the distance. Transmitter
power, however, has less effect than might be
expected, as the signal is proportional to the square
root of the power. The height of both aerials is also
of prime importance since these will determine
whether or not the receiver is within the radio
horizon. Signal strength diminishes quite rapidly
beyond it because only diffracted waves bend over
it. To a close approximation the distance of the
horizon in miles is given by 13 times the square root
of the height in feet. To approximate still further,
the sum of the distances for the receiving and trans-
mitting aerials gives the radio line of sight between
them, assuming there are no major obstacles in the
way.

To determine whether worthwhile results may be
obtained from any given station, the following actions
are necessary. First, the approximate receiving and
transmitting aerial heights should be found. Secondly,
using an Ordnance Survey map, measure their dis-
tance apart and determine whether any large hills
get in the way. Thirdly, determine the transmitter
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power. In practice, a low power station, under half
a kilowatt will not be effective for more than 25-30
miles, except under very favourable conditions.
Medium power, up to 10-20 kW, will often give
reasonable results up to 40-50 miles. A high power
station may often be receivable regularly at dis-
tances of up to 100 miles.

As a general rule, for long distance reception, the
higher the receiving aerial above sea level, the
greater the chance of good reception. The author
lives in North London at about 350ft. above sea
level and regularly has reliable reception from both
Rowridge and Tacolneston at about 80-90 miles. Of
the “local” stations, both London and Medway, which

TABLE 1 BBC LOCAL RADIO STATION

I
All transmitters except those marked * have directional aerials. Stations
marked S have slant polarisation.

are transmitted from Wrotham, are received well.
(It should be noted that quoted powers are usually
the maximum, but that the power radiated may be
very low in some directions to avoid interference
with other stations or to reduce wastage where
coverage is not required.) For this reason, Medway
is relatively weak, despite being within line of sight,
because its power in a NW direction is very low,
while London is beamed strongly in that direction.

Consistent signals are also obtained from Solent
at about 85 miles, while Oxford with the same power
and half the distance, is very weak. This is because
nearby hills obstruct the latter but the former is
quite clear for nearly 40 miles.

AERIALS

Most BBC local radio stations radiate horizontally
polarised signals. This means that a single dipole
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BlI-PRE-PAK

TELEPHONE DIALS FRE CATALOGUE
AND LISTS FOR

OUR VERY I’OPULA 3p TRANSISTORS

TYPE “A’” PNP Siticon alloy, TO-5 can.
TYPE *'B"” PNP Silicon, plastic encapsufation.

Standard  Post  Office  type.
Guaranteed in working order,

TYPE “E" PNP Germanium AF or RF.
O L 50 TYPE “F"' NPN Silicon plastic encapsulation. TRANSISTORS,
NLY RECTIFIERS,
p FULLY TESTED AND MARKED DIODES,
SEMICONDUCTORS INTEGRATED
£ £p CIRCUITS,
RELAYS FOR ACI07 o0-15| oci70 on FULL PRE-PAK
Varlous Contms and. le :g:;': ::; ggg‘l) 0-25 LISTS &
; o & Pl ACI28 0-13 | 0C201 028 SUBSTITUTION
selection:gfios acking/ &p ACI76 0-28 | 2G301 013 CHARTS
ACYI7 0153 | 2G303 T0-13
AF239 0-37 | 2N71H 0-50
AF(86 g:g 2N1302-3 :;}
AF13% . 2N1304.5 T F
. . BCIS4 025 | 3N (3067 0-30 CLEARANCE LINES
NEW TESTED AND GUAM“T ED PAKS BCI07 ‘0-13 | 2N1308-9 0-35
4 SR Y N P BCI09 014 TRANSFO
BF194 o-1s Tﬂ\'n"; s Designed to give 25kv when und with PL509
BTS 4 |N4007 Sil. Rec. diodes. - [{)] 0.15 | Lransisto and PY500 valves. As removed from colour:
! 1,000 PIV iamp plastic P sE24 o151 oc2 0-50 e A R
B8l () Recd Swiches mixed ovee  BQp BSY2E o-57| 9<% o2 “NOW ONLY 50p each
Jarge and smali BSY28 o0 ggi olas post and packing 23p.”
B899 Mixed Capacitors. Approx. BSY27 01 i = -
200 quantity, counted by weight sop BSY28 o-i ggg 8;; ggulgtslt{"ari“ Diodes 'Iég laasg 502;
H4 250 Mixed - Resistors, Approx. SOP BSY29 o-1 oC36 0-37 OC71 or 72 Fully Tested =
quantity counted by weight k BSY95A 0-15 | J5ia9 0-30 Unmarked - 8p Sp 4p
H7 40 Wirewound Resistors. Mixed B, oc4l 0-13 | v 1-25 - Matched Sets [|-OC44 and
types-and values. P: oc44 0-13| vy .25 2-0C45's. Per Set. /p 200 IS5p
H8 4 BYI27 Sil. Recs. 50 0C4s 0-13 | 5\a055 0-50 Matched Sets of OC45's Ist .
1000 PiV. 1 amp. plastic P 4 Oand énd,le i 150 12p 10p
. ocn . iodes A47 Gold-Bonded Diodes, P
He 2 Bl rimmicer ve 50p ocai 013} AAYA2 010 Markedand Tested * "' 3p  3p  2p
A oCBID . i ~watt Zene iodes 7-5,
HIZ B NKTISS25) e s 50p oces 0:20| OA79 0-09 24,27, 30,36, 43 Volts . 5p  4p  3p
brand/inew seock clearance ocCI39 0-13 [ OABI 0-09 10-watt Zener Diodes 51
HI8 [ OC71/75 uncoded black glass sop OC|40 017 | iN114 0-07 82, 11, 13, 16, 24, 30,
typelFNPIGerm. 100 Volts 200 I7p 15

Hi? |g OceyeID uncod.d"\‘rlhlu . sop

S Ppecd Micro Switches, $/P. C/O 25p 20p ISp

i-amp Bridge Rec’s 25-volt 25p 22p 20p

M 50p F.E.T. PRICE INTEGRATED CIRCUITS
-4 B
H19 )0 OA47 molc bonded dicdes  §Qp $SL403D Audio Amp.,3- Watts 2:00 1:95 1:80
- . BREAKTHROUGH " 709C Linear Opp. Amp S0p 40p 35p
had Gates, Factory Marked and
NEW UNMARKED UNTESTED PACKS . . ) Tested by A.E.l %p 22p Wp
This field effect transistor is the 7, ). K. Fllp-FIops Factory,

uu/ 150 Germanium Diedes sop

2N3823 in a plastic encapsulation, Marked and Tested by

Min. glass type ! AEL ©p 35p 30p
B83 9QQ Travs. manufacturers’ rejects 50p coded as 3823E. It is also an excel- PA234 |-watt Audio Amp. 1:00 %0p 80p
A tynucINPNTENESSitfand lent replacement for the 2N3819. UL914 Dual 2 I/P Gate 40p 35p 30p

B84 Silicon Dicdes DO-7 glass Data sheet supplied with device. R
100 2 DR 50p 1-10 30p Pl 25p each, LOW COST DUAL INLINE L.C.
B 50 Ist{l‘*iaoa‘:? I’l:l'glém(ypes 5°P 50-+20p each. :z pm type at ::p nc’l“\
Sil. T NPN, PNP pin type at 18p eac
50 =:zu.vn:"; 0C200/1 50p
2N708A, BSY9SA, etc. BOOKS
8l B0 Germanium Teansistors SOP We have a large selection of Reference and
PNEWARTand[RF BULK BUYING E Technica! Books in stock.
H6 40 250mW. Zener Diodes 50, CORN R These are just two of our popular lines:
DO:7ARtR.(Gl3<s Type P NPN/PNP Silicon Planar Transistors, mixed, untested, Bifh Teansiscor; |RguivalentsTandy o
H10 Mixed volts, | tt Zeners 3 hauntes| Substitutes; P
25 T:p( ha:o:ype e 5°P wﬂ;rp‘? &‘gﬁ‘:ﬁ} ;B°S°Y°7..s-29 BSY93A, BCY70, etc. This includes many thousands of British

.S.A., European and C.V. equivalents.
The liiffe Radio Valve & Transistor
Data Book 9th Edicion; T8p
Characteristics of 3,000 valves and tubes,

HI7 zo 3 amp. Silicon Stud Rectifiers, sop

mixed valts

Hi5 30 ;’503 I:at Silicon Rectifiers, sop

Siticon Planar NPN Plastic Transistors, untested, similar
to 2N3707.11, etc., £4-25 per 500; £8 per 1,000.

Mixed volts t 0 )
HIE g Experimenters’ Pakof 50p §ilican Blanat Diodes, DO-7 Glas, similar eo OA200/202, mf:’gr:{:;"a';ﬁtg'““v Rectifiers and
i'.'.;’,'ﬂ:i'd Cireuits. Data - Send for lists of these English publications.

NPN/PNP Sllucon Planar _ Transistors, Plastic TO-[8,
similar to 314, BC153/4, "BFIS3/160, etc., 428

H20 20 . BY126/7 Type Silicon Rectifiers 5°P
per 500; £8 per ,000

| amp plastic. Mixed volts.

OC44, OCS5 Transistors fuliy marked and tested,
500+ at 8p each; 1,000+ at's;

OC7T{ Transistors, fully mharked and tested, 500+ at

6p cach; 1,000+ at Sp NAME...

MAKE A REV COUNTER
FOR YOUR CAR

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

ADDRESS oottt e

3823F Field effect Transistors. This is the 2N3823 in
Plastic Case, 500+ l!p uch 1,000+ 10p each.

) amp Minlature Plastic Diodes:

Sarn MINIMUM ORDER 50p. CASH WITH ORDER
4 PLEASE. Add |0p Post and Packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

€1 cach \-------l

= K I Tn DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
I. | TELEPHONE: SOUTHEND (0702) 46344 SSO 9DF

4006 spnchl + at 35p each.
|N4oo7 Wi 8p 2ach, 1,000 F a¢ 7p aach.
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BETTER GET 'SET

- 3 BEST OFFER YET !

N FAMOUS BC.221
FREQUENCY METER
125 KHz—20 MHz. Complete
with valves, crystal and cberts,
ONLY £13-50. Carr. £1-50
Less charts £8, carriage £1-5. Less

BELLING LEE INSULATED TERMINALS., Red or
Black, 5 amp. max. 10 pair, pp 2ip

BERCOSTAT WIREWOUND RHEOSTAT. 50 volt,
800 Q2 25 watts, 27 dia. 25p. PP Tip.

FINKED ALUMINIUM HEATSINK 9” x 13”, Ready
Drilled. 20p, pp 5p

SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp bp.

Mﬂl /14 ”l’ 78 fon

all types of
TRANS/STOR f@ﬂfFMfﬁf

E.C. 5 A . !

charts & crystal £6, carriage £1-50. RUN YOUR TAPE ?5’3,%5105" #40 VOLT A.C. CIRCUIT BREAKER
RECORDER OFF SUR MIN CROC CLIDS, Red or Black, insulated 4,

CRYSTAL CALIBRATOR A.C. MAINS $in, quantite- 6 pp. 3p. o nawated S

> No. 10 Crystal controlled hetero-
dyne Wave- meter covering 500K Hz—10 MHz (Harmonics
up to 30 MHz). Power required 300V. D.C. 16mA. 12V.
OP 3%‘ D. 05 Test equipment for 62TM/RC. ONLY £4-26. corder. (State voltage

p. ired.)
FEW 0NLY~N0 62 TM/RC 1.5—10 Mmz £17-50. model and piug required.)
Carr. £2 £2.50 . 2r. 15

R.208 MK II COMMUNICATION
RECEIVERS. 11 valve. Covers 1-20
Mo/s. 4 bands. AM/FM. CW, BFO.
12V ‘DC. Internal Power Supply.

Mains unit supplied com-
plete and ready to plug
into your cassette re-

GARBRARD MAG TAPE DECKS: 12ips, 50v solenoid
operated brakes ete., Mains voltage motors £7.50
each, pp £1-23.
44” PLANNAIR FANS. Complete, capacitor, ex-
equip. 2,800 r.p.m. £3+50, pp 40p.
ELECTRIC MOTORS, HOOVER OR CROMPTON
. PARKINSON. 250v. Single Phase
Ezamg:.';‘ofltm BATTERY UnNIT . ih.p. 1,440 rpm. £3.76 pp £1-00

n 0 run your cassette recorder off 12V. -7
car battery. (State 6v or 74v output, model and plug b, DeH R o BRI Gy B

5 : required. pp £1°25
et spior R Tested] 91:50- carr. £1-50. quired.) 00 F.ap 15 3hp. L440 rpm. £225 pp T6p
AR NI 801A SIGNAL GENERATOR :
10—310 MHz. In original transit case. £45. Carr. £2-50. PLUS-3 Ag];llg g?nxﬁzmoas .. 13p each
égﬁﬁ:hgﬁij- P“A‘LNSmUNIT 0 | 5 pin Din Plug A type, B type .. 13p
rovides three separate 00
20' TELESCOPIC MASTS gwitched output voltages = s ey Rl o
£3-75. Carr. £1 . 8v., 74v. and Ov. DC. attrac- 3 pin Din Line Socket 50 oo 13,
g; %”tPXten?b% Sectlon: :o :w?“ case wlth indicator 3:5mm Jack Plug Screened .. .. 10p
ottom of above mast to ight, mains lead output Standard Jack Plug . . 10p
increase height. £125 each socket, pi d ) : "
{any number supplied). Size 4'* ;))‘usg* :nzilead Screened Standard Jack Pl\lgs .. 15p ,,
35’ MAST (7—5’ 27 inter- Extra leaa with plug to fit Stereo Jack Plug oo oo .. 18
locking sections) ok, haso P. & P. 15p. your cassstte _recorder Bcreened Stereo Jack Plug .. 18 ,,
5 & N 1 al
semi-auto tensioner, MAINS UNIT FOR plﬂg r(eq:ll?edn)"o © n PHONO PLUGS: Red or Black 3p ea.ch
£22:50. Carr. £2-50. ALL TRANSISTOR Pp on above items 3p.
70’ MAST. Ditto.16 guys, block RADIOS, E B.S.R. MINI AUTO-CHANGER.
and tackle, £45. Carr, £2-75. ol NV Mono Cartridge £4-75 pp 30p.

[ PP TYPE BATTERY GALSO P. &
IAL RODS 3ft. Screw-in 17 is. sections, Brand AVAILABLE FOR 6V.) £115 75" MAINS NEONS.

New reen finish. Suitable tor many other 10 1 . Bize: }” r 3 .
Carr, %Op 25 for £5. Carr. Pai v neen T FM AIN u N I Ts f;%;;irz:ozz; g 1o>;ol;:r;5; Sl\);f’li‘%m
ANTENNA TU NER (A.T.U.) or single outputs, 6v, 9v, 12v, 18"’ £2.00. Lock 4-pole chxnge(’)vlar 16D, pp 8p. (ex-equip.)
Cylinder design 107 % 4", Pre- For two separnte outputs, 4i-v [ ?

. 15p. LOCK 2 POLE CHANGEOVER 10p pp 3p. (ex-equip.)

AUDIO LEADS

alislb SCREENED PHONO LEADS 46~ long, 15p

ensurlng 100% salety. 8'5 mm JACK/3-Bmm JACK 7’ 6" long 40p
§-PIN DIN A TYPE. Approx §’long 70p. pp above

R.C.S. PRODUCTS (RADIO) LTD. | | =

(Dept. P.W.), 31 Oliver Road, London, E.17 B AL o AIIOMIOROPHORE

MULLARD SCREW TERMINAL CAPACITORS.
4,500 uf 64v. 7100 uf 40v. 50p each pp 10p.
BELLING LEE 15 amp in-line rubber covered
interference suppressor 25p pp 8p.

RUBBER 3 PIN 5 AMP NON REVERSIBLE CABLE
CONNECTORS 20p pp 5p.

cision calibrated scale. Suitable
for tuning most aerials for
increased signal strength. A must
for serious operators for RC or
TM. Full instructions.

ONLY £175. P. & p. 25p.

R.F. ANTENNA TUNER (A.T.U.) OPEN
TYPE Mountesl_on ceramic former and feet. “Roller
g Coaster” design 16 G silver or
silver plated wheel
on wire on ceramic former. Wﬂl
handle considerable R.F.
In original packing. As used
with No. 53 Transmitter.
ONLY £2-50. P. & P. 50p.
No. 19 SET TRANSMITTER
RECEIVER Rebuilt. Complete station
with P8U, Cables, Mic, Aerial, ete.
£22-50, Carr. £3.

No, |19 SET 500uA METERS
Socaled 0-600 and 0-15V. Brand new,
boxed £1-25 Post Paid. (Quantity
prices on request.)

R.F. AMPLIFIER, To increase
output of No, 19 S

ONLY £3-75. Ca.!'r 51 25,
+; Instruction Book for RF Amp.
37ip Post Paid.

év + v + ov,
per umt (Please state outputs reqd)
A All units are completely isolated from

UHF.T.V. AERIALS

SUITABLE FOR COLOUI((: Agg%ONO-
FIBRE GLASS TAPE 3" wide 50 yd. roll. 50

xp RECEPTION _ vp 1op, TLASS W 0D B Bl L

i SOLENOIDS 12 VOLT PULL ACTION

2”x1”x $” 40p pp 8p.

STC SEALED RELAYS DOUBLE POLE

CHANGEOVER

RR 48v 2500 Ex-equip. 15p pPp bp.

7 element 2-25. 11 elemem 2. 75, SIEMENS MINIATURE RELAY. Double pole

14 element 3-25. 18 element 3-75. changeover dust cover/base 48v 2500 50p pp 5p new.

WALL MOUNTING c¢/w STC MINIATURE RELAY 280Q Perspex Cover
WALL ARM & BRACKET 6-15v new, 36p pp 5p.

7 element 3-25. 11 element 3-75. 14 element GARDNER'S POTTED TRANSFORMER 0-250v

4.25, 18 element 4-75. CHIMNEY MOUNT- Input: 18v 500m/n 50v 150 m/a, 6v 250 m/a Output.

ING ARRAYS c/w MAST & LASHING Bize 3” X 21" x 23", £1-00, pp 20p. Ex equip tested.

with tilting brac~
ket and 4 cle-
mem reﬂector
LOFT MOUNTIN

NN

o. 19
IN STOCK

Complete instruction book

TELESCOPIC AERIALS

with circuits for No. 19
Equipment, 87ip Post Paid.

HEAVY DUTY
BATTERIES

New in metal cases with
oarrying handles,

6V. 100/125AH, 15"X11"X7" 852! -krr. £1-2
6V. 170AH. 163"x13"X7" £625. Can‘ £1-95.

LIQUID PRISMATIC
COMPASSES
2” diameter £7-50, p. & p. 25p

FAMOUS TELE °‘F’
FIELD TELEPHONES
Suitable for Farme, Building
8ites etc. Communication up
to B miles or more, Rugged
construction, will last a lifetime.
ON! £6:25 PAIR. Carr. £1.25
(Twin telephone wire for above available—ask for price.)
Many other Ex-Govl. Surplus Equipment ilems in stock.
Recetvers ele. in small guantities loo numerous lo mention.
Enguiries invited. LIST 25p Post Paid. (Refundable
against purchases over £3.)

C.W.0. Carriage charges apply to Mainland only,
Minimum Export Order £50.

Surplus Electronic Trading

DRIVERS END LANE, CODICOTE,
HITCHIN, HERTS, SG4 8TP

Hours of business: 8-5 Mon.-Fri.,, 8~12 Sat.
Telephone : Codicote 242 for appointment
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KIT. 7 element 4:00. 11 clemgnt_4-50.
14 element 4-75. 18 clement 5:25. MAST
G arrays only. 7 element 2-285.
11 element 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.—U.H.F.—
radio mains operated 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. EX RN L ‘H’ array only 3-00.
ITvV (band 3) 5 element loft array 2-50.
7 element 3-00. COMB: D BBC—ITV,
loft 145 2:75. 1+7 3-50. WALL & CHIM-
NEY UNITS ALSO AVAILABLE. Pre-amps
from 3-75., COMBINED U.HLF.—V.H.F.
aerials 1+5+9 4-00. 1+54+14 4- 50.
1+7+14 00 FM. RADIO loft $/D 1-00
3 el 3-28 3-50. Standard
coaxial Plugs 9nn Coaxial cable 5op yd.
OQutlet _box 30np. P.p, all aerials S0mp.
Accs. 30np. C.W.0. Min. C.Q.D. charge
25np. Send 5np for fully mustrated lists.

CALLERS WELCO

OPEN ALl DAY SATURDAY

K.V.A. ELECTRONICS

40-41 MONARCH PARADE, LONDON
ROAD, MITCHAM, §
Teiephone 01-648 4884
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Chromed 7” closed 28* extended 6 section ball
jointed base 28p pp 8p new.

MULLARD 4 DM 160 INDICATORS in plastic
holder/cover ex-equip. size approx. 13"x11"x}”
86p pp 8p.

PRINTED CIRCUIT BOARD/19 ACY 19’ 10 0A200
Diodes: 1 reed relay: 10 AZ 229 zenner ass. capacitor/
resistors. Power supply 22v 250 m/A DC. Output
240v, AC £1 pp 20p ex-equip.

TOGGLE SWITCHES. Single ‘Pole Double Throw
ex-¢quip. new condition. 50p doz. pp 13p.
PAINTON PLUG SOCKETS Type 159 series working
voltage 350v AC/DC cwrrent max. 8 amp AC/DC
7 pin plug & socket 50p pp 6p. 15 pin plug & socket
£1 1pl) 6p. 31 WAY PLUG & SOCKET. £1-50.
po 10D,

CASH WITH ORDER PLEASE

FIELD
ELECTRIC ’

LIMITED
3 Shenley Road,

Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel: 01-953 6009.
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has some directional properties and thus does not
receive equally well from all directions. The maxi-
mum signal strength is obtained with the aerial at
right angles to a line joining the transmitter and
the receiver. An improvement in directivity and gain
can be obtained by the addition of a reflector and,
perhaps, one or more directors.

Figure 1 shows the dimensions of a simple Band 2
aerial. No attempi has been made to allow for mis-
match at the dipole caused by the addition of two
directors and a reflector. If need be, the dipole can
be folded when the input impedance will then afford
a reasonable match to 720 coaxial feeder. If the
object of the exercise is to obtain as many stations
as possible, then, while the additional gain is very
useful, the aerial will need re-alignment towards
each one. A rotary system would then be worth-
while, but a simple expedient is to use two simple
dipoles at right angles with two feeder cables and
to switch over to the more effective one when tuning
in a station.

Dipole
Directors
Reflector ]
Boom )
Feeder
) Alternati
e 32t 15" 19" '°|deed ve
N N , dipole
%, 57' 54 W

N
64’ 60

Fig. 1: A four element Yagi beam. If the dipole is folded it will provide
a better match to 70} feeder. If constructed of metal tubing the centres
of the directors and reflector may be clamped directly to the boom.

In practice, if only one aerial is possible, whether
indoors or outside, it should be mounted as high as
possible. Its direction should be chosen so that it
gives the maximum possible pickup of the weakest
of the available stations consistent with minimum
loss on any of the others. The author uses two
separate aerials, a four element for Solent, which
still gives acceptable results on Medway and Lon-
don, and a single dipole for Oxford. The latter is
insufficient to reduce the interference from the adja-
cent Radio London. This raises the other critical
point in reception of v.h.f. stations; receiver proper-
ties.

REGEIVERS

Most commercial v.1.f. receivers can resolve clearly
two adjacent stations 0-5MHz apart, but, in some
cases, the spread of a local may be so great that it
can cover almost a whole MHz of the spectrum,
rendering adjacent stations very difficult to find and
resolve. On one portable the author could just
separate Oxford on 95MHz from London on 95-3MHz
and listen to the former, and yet the same set pro-
duced some traces of London on Solent on 96-1MHz.
Similarly, other sets spread Wrotham Radio 4 on
93-5MHz from just over 93 to 94MHz. BBC 4 Oxford
on 93-9MHz cannot be separated from Wrotham
on any of the four sets the author has tried. This

spread rather limits the usefulness of some of the
weaker stations.

Reception is alsoc made worse by “spurious signals”
which sometimes appear at places on the dial where
there is no true signal, although this is more a
function of the quality of the receiver. Quite often
portables give better results using their own aerial,
carefully positioned for maximum signal than when
using a high outside aerial. This is because spurious
signals appear to be produced in many sets much
more strongly when an external aerial is used.

In conclusion, there will be many areas where
satisfactory results will be obtained from two or
more “local” radio stations. Unless they are very
strong, a good aerial system will probably be re-
quired to give the best results. It will, however,
happen that in some cases spread within the set
may spoil the reception of weaker signals close to
a local.

TELEVISION

MARCH ISSUE

RENOVATING THE RENTALS

A large number of ex-rental sets are now appearing
on the second-hand market and with judicious renova-
tion can be made to give useful service for some time
—particularly for the booming market-in second sets.
Many of these sets exhibit common stock faults and
in this new series we shall be passing on tips and
advice to help get—and keep—these sets going.

LINE TIMEBASES OF THE FUTURE

One of the developments that is likely to be with
us before long is the slimline colour set, i.e. one
fitted with a 110° shadowmask tube. The main tech-
nical difficuity concerns the line scanning and this
month we shall be examining an interesting develop-
ment—a thyristor line output stage—that has been
evolved for this application,

COLOUR RECEIVER INSIGHT

A great deal of uncommon circuitry is to be found in
colour chassis—-the sort of thing you've not come
across before and can spend hours puzzling over. So
we've decided to take the lid off, so to speak, and
explain in detail just what those apparent circuit
mazes do. Starting with the ITT-KB CVCS5 chassis.

SERVICING TELEVISION RECEIVERS

The next chassis to be covered in this popular feature
is the Bush TV103/TV105 series.

PLUS ALL THE REGULAR FEATURES

Advance News: Starting ‘in the April issue, the
TELEVISION Colour Receiver for the Constructor.

ON SALE FEBRUARY 21
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TAKE 20

JULIAN ANDERSON

ART of the fun of electronics is in being able to
P ‘amaze and mystify’ members of the family and

friends with little tricks. Those unfamiliar with
the mysteries of electronics invariably assume that
anyone who has tackled even the simplest crystal set
is a true genius and, even when they see how few
parts are employed, refuse to believe that ‘that’s all
there is to it. When they can’t see the components
that make an item tick they are even more impressed
—Ilet us not shatter their illusions, let us allow the
uninitiated to marvel at our unquestionable bril-
liance!

Our project this month is purely for fun; to my
knowledge it has no practical use whatsoever but it
should amuse and it does fall within our budget of
£1.

Using the constructional layout shown none of
the component leads need be cut short and this will
allow the components to be employed later for some
more practical purpose.

The title of magic candle is self explanatory: the
wick and flame are replaced by a small light bulb;
when a lighted match or cigarette lighter is moved
near it the bulb lights up and remains alight until
“snuffed” by turning it off.

Apart from the battery, only four components are
used: a light dependent resistor (LDR), a thyristor
(SCR), a potentiometer (VR1) and the bulb itself.
-, At normal light levels the resistance of the LDR
will be several hundred ohms (though this varies
enormously with the specimen and the actual light
level) and with VR1 at maximum setting there will
not be sufficient current flowing in the gate circuit
to trigger the SCR. However, if VR1 is reduced in
value and the light level on the LDR increases there
will be an increase in current, the SCR will turn on
and apply the battery volts across the bulb. Because
of the action of an SCR, even when the triggering
current falls away completely, current will still be
passed in the anode-cathode circuit.

VR1 acts as the sensitivity control; when it is set
to minimum resistance and with a sensitive LDR,
even quite low light levels will trigger the circuit,
At maximum resistance the bulb will probably not
light at all. .

Ideally one would use both a battery and a bulb
of the same voltage but SCRs don’t seem to work
well at voltages much below 9V and 9V bulbs with
low current consumption are not widely available.
If one can be obtained (note that the current should
be no higher than 60mA) the circuit is exactly as
shown. However 6V, 40mA bulbs are available and
cheap but to avoid blowing it a 68Q resistor should be
wired in series with the bulb at the point marked
both in the circuit and the constructional layout.

The circuit is best built to look something like a
wax candle. A cardboard tube, such as aluminium
foil is supplied on, is suitable. The battery sits on
the bottom to give stability with VR1 just above this.
For ease of wiring it is best to wire up VRI1 first with
three Jong leads, two to come out of the top and one
that goes down to the battery and then to fit it into
a hole cut out of the side.

986

No. 34
MAGIC CANDLE

Fig. 1: Circuit of the
‘Magic Candle’.

Fig. 2: The compohents
can all be mounted inside
a cardboard tube.

Cardboard
“tube

% components list

VR1 2-2kQ lin. pot with switch .. .. 24p
LDR Light dependent resistor .. .. .. 43p
SCR CRS1/05 Thyristor, 50V, 1A . . 23p
LP1 6V, 40mA bulb, see text .. or 36 5p

95p

Prices are those recently advertised in Practical
Wireless and may have changed. No allowance is
made for minimum order costs or for postage and
packing; these points should be checked carefully
before ordering.

A stout card disc, cut to go over the top, can then
be fitted with the bulb and the LDR which should be
lightly glued under a small hole about 4in. in
diameter. This should be as near to the bulb as
possible. The SCR can be either left floating as shown
or it can be glued to the top cardboard disc. A long
wire should be fitted to the cathode which is fed
down the tube to the battery negative terminal.
Once working the tube and top may be painted white
to give the appearance of a candle. n
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SUPERSOUND 13 HI-Fl
FIER

A superb solid
state audio
amplifier. Brand
new components
throughout. &
silicon transistors
plus 2 power out-
put translstors in
push-pull.  Full
wave rectifica.
tion. Output
approx. 13 watte
r.me. into 8 obm. Frequency response 12Hz—30KHz
4 3db. Fully integrated pre-amplifier stage with separate
Volunie. Basgs boost and Treble cut controls. Suitable for
815 ohm speakers. Input for ceramic or crystal cartridge.
Sensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3” high x 6% wide x 74" deep.
AC 200/250V.

PRIOE 810-50. P. & P. 28p.

DE LUXE STEREO AMPLIFIER

A.C, maing
200-240 v.
Using
heavyduty
{ully isola-
{ed mains
transform-
er with full
wave recti»
s tication
giving ade-
quate
smoothing
with negli-
gible hum.
Valve line up:~2 x ECL86 Triode Pentodes. 1 X EZ80
as rectifier. Two dual potentlometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control fs used, Balance of the lett and
right hand channels can he adjusted by means of a sepa.
rate “Balance’ control fitted at the rear of the chassis,
Ingut eensitivity is a.pgroximately 300m/v far full peak
output of 4 watts per channe] (8 watts mone), inte 3 ohm
speskers, Full negative feedback In a carefully caleulated

4-SPEED RECORD PLAYER BARGAINS
Mains models, All brand new {n meker’s packing.
LATEST B.8.R, U109/C1g9 4-8PEED AUTOCEANGER.
With latest mono compatible cartridge £6-97 Carr. 50p.
‘With stereo cartridge £7-87 Carr. 50p.
LATEST GARRARD MODELS. 5.A.E. for latest Prices!

PRECISION ENGINERRED PLINTHS "
Beautifully constructed in heavy gauge °**Colorcost
plastic coated steel, Resonance free. Designed to take
Garrard 1026, 2000, 2025TC, 2500, 3000, 8500, 5100,
P25 11 and I1I, SLESB, AT60 etc. or B.A.R. CL09,
C129, A21 efc. Cholee of Black leatherette or Teak
grain Anish, Size 124" x 14}* x 84" high (approx. 74"
high, including rigid smoked acrylic cover).

PRICE #5-50. P. & P. 80p.

LATEST ACOS 6951/183 mono compatible cartridge with
tfo stylua for LP/EP/78. Universal mouanting bracket.
2180 P. & P. 8p.

SONOTONE 9TAH(C COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78. .
ONLY #2-50 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP, £3. P. & P. 10p.
LATEST RONETIE _T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. £1-68 P. & P. 1op.
LATEST ROKETTE T/O MONCQ COMPATIBLE OART-
RIDGE for playing EP/LP/78 mono or sisreo records
on mono equipment. Only 81.50 P, & P. 10b.

 ——— e e e e e e ——
QUALITY RECORD PLAYER AMPLIFIER ME U
A top quality record piayer amplifier employlng heavy
duty doubie wound mains transformer, ECC88, EL84,
and rectifier, Separate Bass, Treble and Volume controls,
Complete with output transtormer matched for 3 ohm
speaker, Size 7in, wide x 3in. deep x 6in. high, Ready
built and tested, PRICE £8+75 P, & P. 40p

ALSO AVAILABLE mounted on boara with output
transformer and speaker ready to fit inte cabinet below.
PRICE £4+88 P. & P. 50p. o
DELUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 144 X 12in. clearance %in, helow,
53, above. Will take above amplifier and any B.8.R. or
GARRARD changer or 8ingle Player (except AT80 and
8P25). Size 18 X 15 x 8in. PRICE £4.75, P. & P. 50p.

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak fiuish enclosure Wwith most
attractive Tygan-Uynair {ront. 8ize 164* high x 103*
wide = 53" deep. Fitter with E.M.I. Ceramic Magnet
13% x 8% bass unit, two H.F. tweeter units and

circuit, allows high volume levels to be used with negligib
i p d lete with knobs, chassis slze
117w x 4”d. Overall height including valves 57, Ready

built & tested to a hizh standard. PRICE £8-92 P. &P. 45p.
SPECIAL PURCHASE OF MANUFACTURERS SURPLUS!
Al Transistor F.M. tuner head with twin AM. Gang
incorporated. Beautifully engineered with precision
geared reduction drive. FM RF Transistor, oscillator/Mixer
and first IF, stage (10.7 Mc/s out.
put) with optional AFC connection.
Built on printed cireuit panel and
fully screened. Extremely stable
over range 88~108Mc/s. Brand new
and pre-aligned. Size 24*h x 1w
x 2}"d. For 6v D.C, at 2.8mA.,
AM, Gang fitted with trimmers
which can be connected to atandard
A.M. aerial and oscillator cirenits
if required. LIMITED NUMBER.
Only £2.85 post free. Connection
details supplied.

. Power handli
8 or 15 ohms impedance.

OUR PRICE £8.40 car. 650

Cabinet Available Separatsly £4-50 Carr 60p

Also availeble in 8 chms with EMI 13% x 8° bass
speaker with parasftic tweeter £6-50 Carr. 65p

10 waits, A 3or

LOUDSPEAKER BARGAINS

5in. 3 chm 80p, P. & P. 15p. 7 X 4in. 3 ohm £1-05, P, & P.
20p, 10 X 6in, 3 or 156 ohm 2180, P & P, 30p, EM.I.
8§ X Bin. 3 ohm with high fiux magnet £1.63, P. & P. 20p
EM.I. 18 X 8in. 3 ohm with high flux ceramic magnet
£2:10 (15 ohm #2.25), P, & P, 30p. E.M.T. 18 X 8in. 8, 8
or 15 ohm with two Inbullt tweeters and crossover net-
work 2420, P. & P. 30p. EM.I. 18 X Sin. twin cone
{parasitic tweeter) 8 ohm 22.25, P. & P. 80p.

BRAKD NEW. 12in. liw. H/D Speakers, 3 or 13 ohms.
Current production b y well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5-50.
Guitar models: 25w. £68-50, 35 38p

SPECIAL PURGHASE!

BRAND NEW FM MULYTIPLEX STEREQ DECODERS.
Manufactured by PHILIPS. 8lze 2”7 X 8}” x 1", All
transistor 24v. at 6mA. Supplied pre-aligned with full
circuit disgram and connection details, £4 each. Post Free,
INPUT MATCHING TRANSFORMER. Beautitully made
in heavy Mu-metal cyiindrical case for minilnum hum
pick-up, Bize 13" high x 11" dia. Ratio 160 : 1 approx.
E: ) table for or ribbon
mikes or pick up from low to high impedance or vice
versa. 76p each. Post Free.

BLACK ANODISED 16z. ALUMINIUM HEAT SINES.
For TQ3, complete with mica’s and bushes. 8ize 23" x
8" a.Eprox. Ei! EE_ P & P. 5p.

HIGE GRADE COPPER LAMINATE BOARDS.
8 X 8 x &in. FIVE for §0p, P. & P, 13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angled and rotated in any 6 section L d

w, 48. b
E.M.I. 8iin. HEAVY DUTY TWEETERS. Powerful
ceramjc magnet. Available in 8 or 8 or 15 ohins 93p
each. P. & P. 13p.

1%in, “RA” TWIN OONE LOUDSPEAKER. 10 watts
peak handling. 3, B or 15 chm #2-20, P. & P. 30p.

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

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

Size 114* x 148" x 14* deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only,
Response 40Hz—20kHz, Cap be mounted on cellings,
walls, doors, under tables, etc., and used with or without
baffle. Bend 8.AE. for full detalls. Only 2578 each.
P. & P. 2ip.

VYNAIR & REXINESPEAKERS & OABINET FABRICS
app. 54 in. wide. Usually £1-75 yd., our price 7bp yd.
length. P. & P, 15p (min 1 yd.) 8.A.E. for samples.

HI-F! STEREO HEADPHONES

Brass, Extends from 6in. to 22}in. approx. Maximum
dlameter %in. 25p each. P. & P. 5.

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack

HARVERSONIC SUPER SOUND
10 - 10 STEREO AMPLIFIER KIT

XEW IMPROVED MODEL WITH HIGHER OUT-
PUT AND INCORPORATING HIGH QUALITY
READY DRILLED PRINTED CIRCUIT BOARD FOR
EASY CONSTRUCTION

A really firsteclass Hi-Fl Stereo Amplifier Kit. Uses 14
including Silicon Transi; 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. Suitable for use
with Ceramic or Crystal cartridges. Qutput stage for any
apeakers from 5 to 15 ohms. Compact design, all parts
supplied including drilled metal work, high quality
ready drilled printed cirenit board, attractive front panel,
knobs, wire, soider, nuts, bolts—no extras to buy.
Simple step by step instructions enable any constructor
to build an amplifier to be proud of, Brief specification;
Power output: 14 watts r.m.8. per channel into 5 ohms.
Frequency response +8dB 12-30,000 Kz Sensitivity:
better than 80mV into 1M ). Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to :+12dB.
Treble cut approx. to ~ 16dRB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall Size 12"w. x 8"d, x 2§*h.
Fully detailed 7 page construction manusl and parts
Hst free with kit or send 18p plus large 8.A.E.

PRICES
AMPLIFIER KIT .. .
POWER PACK KIT o P. & P. 30p
CABINET .. L e £8.00 P, & P. 30p

(Post Free if all units purchased at same time)

Fult after sales service

Also available ready built and tested £20-50. Post Free.
Note: The above amplifier ix suitadle for feeding tivo mono
sources into Inputs (e.g. mike, radio, twin record decks, ete.)
and will then provide mixing and fading facilities for meds
fum powered Hi Fi Dircothegue ute, cte,

8-VALVE AUDIO
AMPLIFIER HA34 MK 11
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 74" w. X 47 d. X
4§” h. Incorporates ECCE3,
1IL84, BZ80 valves. Heavy
Juty, double wound mains
«| transformer and output trans«
== former matched for 3 ohm
ppeaker. Separate yolume control and now with improved
wide range tone controls giving bass and treble ltt and
cut. Negative feedback line. Output 44 watts. Front
panel can be detached and leads extended for remote

ting of trols, C: lete with knobs, valves, ete.,
wired and tested for oniy £4.75. P. & P. 3ip.
HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
;dv‘:nrceck oclrcuitry. Complete set of parts, etc, £3.98.
f . 40p.

HARVERSON’S SUPER MONO AMPLIFIER
A super qnality gram gmplifier using a double wound fully
isolated mains transformer, rectifier and ECLS2 triode
pentode vaive as audio amplifier and power output
stage, Impedance 3 ohms, OQutput approx., 8.5 watts,
Volume and tone eontrols. Chassis size 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.
FEW ONLY. £2 7 P. &P,
BARGAIN PRICE D
10/14 WATT HL.FI
AMPLIFIER KIT
A stylishly finighed
monaural amplifier
with an output of
14 watts from *
EL84s in push-pull.
Super reprodnction
of both musie and
apeech, with negli-
gible hum. 8 it

£10:60 P. & P, 15p
£3-00

plug. Frequency response 80-15.000Hz. Matchi

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
fecondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 8in. long X 3}in. wide X 8in. deep.
Price 2175 P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v. Sec. 9-0-3 at 500mA. 70p. P. & P. 13p.
Pri. 200/240v. Sec. 12-0~12 at 1 amp. 88p. P. & P 13p.
Pri. 200/240v. Sec, 10-0~10 at 2 amp, £1.38. P, & P. 30p.
Tapped Primary 200-220-240v. Bec. 21.5v. at 500mA.
68p. ¥. & P, 13p.

4 AMP BATTERY CHARGER TRANSFORMER. Brand
new, For 6 or 12v. 240y, Primary. Secondary volts rms
off load 10v and 16-5v. Overall size approx. 2§” X 2§” X
3%, Weight 3lbs. Limited number at £1-35. P. & P. 35p.

816 ohms. Easily converted for Mono.
PRICE £2.96, P. & P. 1bp.
HIGE IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE £1-08, P. & P. 8p

inputs for mike and
gram W records
and announcements
to follow each other.

ded jon wound ocutput transfortuer to

GENERAL PURPOSE HIGH STABILITY
, TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v,
battery or from H.T, line 200/300v. Frequency
responge 15Hz—25KHz. Gain 20dB. Solid encap-
sulation size 13* x 1} x §*. Brand new complete
with instructiona, Price 88p. P. & P, 13p.

CERTRE ZERO MINIATURE MOVING COIL METER.
100iA. For balance of tuning., Approx. size 1 x 17 x 3*
deep. Limited number. 76p. P. & P. 10p.

Fally

match 3-15 {2 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving geod It and cut. Valve hne-up 2 EL84s, ECC83,
EF88 and EZ80 rectifier. Simple instruction booklet
13p (Free with parts). All parts sold separately. ONLY
2797 P. & P, 55p.

HANDBOOK OF TRANSISTOR

EQUIVALENTS AND SUBSTITU'

A must for servicemen and home constructors.
Including many 1000's of British, U.8.A., European
and Japanese transistors, ONLY 40p. Post 5p.

Open 9-5,30 Monday to
Saturday
Early closing Wed. 1 p.m,

A few minutes from Sowuth Wimbles
don Tube Station.

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

(Please write clearly)

CHaRORS xogugémg' :rpnl;'
Tel.: 01-540 3985 | 5o"0x onty. P. & P. ON

OVERSEAS ORDERS CHARGED
EXTRA,
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0-200-230-250v, 50 Hz
A.C. mains operation.

646

WATTS

. Recommended Retail Price

TECHNICAL DETAILS
Bass Control £ 12 dB at 40 Hz.
| Trebie Controi & 12dB at 14 KHz.
! Sensitivities Mag. P.U. 35 m.v.
into 47K ohm R.LA.A. Ceramic
P.U. 85 m.v. into 100K chm. Tape
Amp. 100 m.v. into 100K. Radio
Tuner 400 m.v. into 400K ohm, |

Crosstatk 53 dB.

: Hum and Noise—75 dB min.
vol.— 65 dB max. vol.

% individual Bass and Treble Controis.
% Frequency Response + 1% dB
20 Hz to 65 KHz.
Y Outputs for Speaker impedances
between 3 and 15 ohms.
% Stereo/Mono Switch.
% Input Selector Switch.
% Solid State Circuitry.
% Attractive silver finished metal facia
and matching control knobs.

otal H.
Distortion 0-19% at 1watt
into 15 ohms.

Inputs for magnetic or
Ceramic Pickup, Tape or
Radio Tuner.

£22-50

Output {per channel)
6+5 watts I.H.F.M.

% A modestly priced solid state unit.

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

+ Suitable for crystal or ceramic Gram. Pick-up
cartridges, and Radio input.

% A wide range of tone variation is provided by the
separate Bass and Treble ‘ift' and ‘cut’ controls.

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

14 KHz.

TECHNICAL DETAILS

Frequency Range 20 Hz to
20 KHz 8

Output (per channel) 5 watts
ILH.F.M. .

Bass Control & 1é dB at 60 Hz.
Trebie Control + 14 dB. at

WATTS

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

Recommended Refail Price

% Speaker impedances between 3 and 15 ohms are pRINTED CIRCUIT CONSTRUCTION
EMPLOYING 10 TRANSISTORS

suitable.
Wholesale and Retail enquiries to the Manufacturers’

£17-50

ALL LINEAR AMPLIFIERS GUARANTEED FOR 12 MONTHS

mains operation

2 35A Tel 630

SAME DAY SERVICE
NEW! TESTED! GUARANTEED !

VALVES

SETS 1B5 185 1T4, 384, 3V4, DATOL, DF91, DK91, DL92, DLo4.
Set of 4 for £1.02. DAF96, DF36, DK96, DL9G, 4 for £1-48.

1R5 2815001 . -28|DYB0Z o |miove 82| poL82 82 UABCEO -38
185 .22|30015  +58|£ABCB0 -3 EM80  -88{PCL8§ -57 UAF42 -50
1T4 18(30c17 -76{BEAF42 .50/ EM81  -38|PCL84 -84/UBC41 53
384 28130018 -8l EB41 -40 84 -82 -88 | UBFs0 34
3vs -37|30F5 .84|EBO1L  --10{EMS87  -34{PCL86 .88|UBF89 38
sU4G  -31|30FL1  -61|EBC33 -40{EY51  -33|PCLss .66|UCCS4 3%
5V4G  -36|30FLlz .69|EBC41 -54!EYS6  -28|PCLS00 -75/UCC85 -85
5Y3GT -26({30FL14 -68|EBCY0 -28{EZ40  -48{PENA4 -77|UCFs0 33
Z4G -85130L1 20|EBF80 82| E241 43| PEN36C 70| UCH42 58
6/80L2 -54{30L15 57 EBF8® -P9|EZ80 23| PFL200 .52|UCHSL 3%
6AL5  <11/30L17 .67|ECC81 .17 /EZ81 PL36 49| UCL82 -32
6AMG  -13)30P4 .57|ECC82  -20{GZ30 L8l +44|UCL83 <55
6AQ5 22i30P12 72 /ECC88 .35(GZ32  -40{PL81A .47|UF4 .56
BAT6 20{30P19 .57(ECCS85 .34/GZ34  -48|PL82  .g1iUF8s 80
8AUS 20{s0PL1 .80/ECCS04 .54lxT41 .77/PL83  .83{UL4L .67
6BA6  .20|30PL13 -89|BCFS0 .81{KT61  -55{PL84  .30|UL44 £1.00
6BE6 «21{30PL14 .65|ECF82 . T66  -78|PL500 .83 UL84  -30
6BJ6  -41|35L6GT -A5|ECH35 .55|LN8l¢ +63|PL504 .63/UM84  -22
6BW7  -B2|35W4 25 42 -59[LN32% .72|PM84 .83|UY41  -42
8Fla .40|35Z4GT -25{ECH81 -80|LN33s .63|PX25  .95|UY8s 2§
8F23 -88(807 .45/ ECH83 -40{N78 .g7|PY32  .55|VP4B 77
6F25 53| 6063 «82|ECH84 88| P61 40!PY33  .55|WT7 43
6I7G 24| AC/VP2 .77|ECL8O 30| PABC30 -34|PY81  .25)Z77 22
8K7G  +18|B349 «65|ECL82 .8]1|pcgse  -47|P¥s2  .25| T tory
6KBG  -17|B729 68| ECL86 -35/PC88 47|PYs3  .28/AC107 .17
8Q7G  -88!CCHS5 .87|EF39 E 6 -42/Pyss  .33{ACl27 18
88N7GT +30|CY3L «30{ EF41 80! PC97 .89|PY800 -34|AD140 -87
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READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01.550 7441,

Post and packing on 1 valve 6p, on 2 or more valves 3p per valve extra.
Any parcel insured against damage in transit 3p extra.

MW/LW TRANSISTOR RADIO

Complete set of paris for this MW/LW
Transistor Radio. Originally sold by
world-famous eompany a8 3 set for more
than . Coverage  192-565m +1070-
1870m. 9 volt 6 fransirtor superhet
using 3 AF117 in RF and IF stages
powered by a two stage AF amplifier using
3x AC128. Outpub approx. BSCOMW.
Also works off car-aerial. Full ins
struction book 18ip free with parts.
Red - only, ply case, rexine covered.
Requires PP7 battery, price 22ip extra.
37in high-quality ‘speaker. Price £8 plus
40p P, & P. 8ize 8} x.6” x 8%

STEREO AMPLIFIER Type SHV—2 x 3 watts
Fully built. Separate vol., base and treble conirols H
each clm.nnel; 12 x 43 X 6in high. EZ80, ECC83,
2 x ECLS88 valves. O.P. trans. for 3-ohm zpeakers.
Dounble wound mains trans. Suitable for crysial,
. cartridge, tuner, etc. Fitted mono-stereo

MONO GRAM CHASSIS 3 WATT

swifeh, 200.250V a.c. mains. £7-25, 50p P. & P.
T ?h.‘_
i1 3 Wave band long-med-short. Grant, 200-250V A.C.
" Perrite aerial. Chassis 13 x 7 x 15in. Diat 13 x 4in.
i Double wound mains transformer 5 valves ECHSI,
.. EFs89, EBC81, EL84, EZ80. Price £210-621.
371p p- & P) Output trans. for 3-ohm speaker

MAINS TRANSFORMERS (240-250V input)
Postage in brackets
6-3V at 23A, 40p (15p).
250V at 50mA and 6-3V at 1}A, 50p (20p).
29V at 1A, 6-3V at 2A and 250V at 60maA, 78p (25p).
90V at 20mA and 1-4V at 250mA, 50p (15p).
Deduct 10 per cent from total bill for more than one transtormer.

Miniature AM. transistor tuning gang. 250 +
280pt ; 2 X 6b.a. fixings, size 1} X 11 x lin;
3:1 to %in dia. moulded bush. Plastic
dust cover ; Plessey.
25p post pd., Jesa 10%, for 6.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT. Hants

(2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. B8.A.E. for enqauiries please.
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HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

Published by Babani Press

78 pages, 7 X 4in. Price: 40p.

NE hardly needs to review a book of this type—
the title itself (and the modest price) is
enough to make the mouth water. Such a

book has long been needed and congratulations to
the publishers for introducing it.

Personally I have never met anyone who has
known more than a handful of the transistor types
available and as far as substitutes are concerned
no one has worked out the perfect way of presenting
these. This handbook has, however, made a brave
attempt (and largely successful one) to give equiva-
lents of transistors in a thoroughly practical way.
Equivalents, by the way, only refers to parameters
and ignores encapsulation, a sensible thing to do as
it opens the field considerably.

About 3,000 types have their equivalents given and
in most cases several alternatives are shown; take for
instance the OCT71, an old fashioned but very well
known transistor, here 15 equivalents are shown and
this is not untypical.

One of the best points (and if all the other virtues
were missing this only would make the book a good
buy) is the inclusion of a mass of Japanese types.
There must be hundreds of thousands of small
transistor radios imported from the Far East which
have been written off because a dud transistor is
unidentifiable. I have never come across a better list
of these types. ’

Altogether an excellent handbook and, for those
who need to find equivalents, indispensable. H.W.M.

PUBLIC ADDRESS HANDBOOK
By Vivian Capel
Published by Fountain Press,
46 Chancery Lane, London. WC2,
208 pages, 8 X 5in. Price: £3.00.

b IVA Vivian! This contribution to the literature
of audio is like a light in darkness. With the
growing world of discos, clubs and semi-pro

‘do’s’ at the local Church Hall, some guidance is

necessary for the well-meaning PA operator. Until

now, his only recourse was to very specialist works
that told him a lot about the acoustics of the City

Hall in Walamazoo but little about hooking up an

ailing 10W amplifier to the vicar’s home-made loud-

speakers.

Public Address Handbook is very soundly based on
the author’s practical experience. Anyone who has
attempted PA will know that the most unexpected
problems can crop up. Mr. Capel has worked in
-small halls and large, on private jamborees and
public demonstrations and passes on to us the
benefit of his know-how.

There is little theoretical depth. The author argues
that you would not be reading the handbook if you

Books. reviewed on this
page are normally obtain-
able through any retail book-
shop. In this instance, the
information printed in heavy
type should be quoted.

had not at least a glimmering of the background
and the acumen to seek out more in the appropriate
places But he takes full cogmsance of our probable
ignorance where public address is concerned and
gmdes us through the mysteries of microphones and
mixers, amplifiers and loudspeakers—always from
a practical point of view.

The' author is a practising musician and this
becomes apparent when one reads his Chapter 10,
‘Live Music.’ His advice is firsthand and authentic.
Practical systems are /described in another chapter;
nine working hookups based on requirements that
vary between the small hall and the football stadium,
taking in a factory canteen on the way.

Still more practical, the final two chapters deal
with fault-finding and setting-up. I was tickled pink
by Mr. Capel’s advice on page 80: ‘Never panic, even
though the programme may be held up while you
try to rectify matters!’ There speaks the voice of
experience as it does, indeed, throughout this’
excellent and rare book on a littleknown and
infrequently explored subject. For amateur and
professional both, this public address handbook is to
be recommended. HW.H.

GUIDE TO PRINTED CIRCUITS
By Gordon J. King

Published by Fountain Press

148 pages, 8 X 54in. Price: £2-50

N excellent and timely book, written, as the
A author says, “with the enthusiastic amateur,
experimenter.and the radio service apprentice

and technician in mind.”

The six chapters begin with the reasons for the
introduction of the printed circuit board and the
early problems involved and continues with the
design methods and manufacture of boards in the
electronic industry. For the reviewer the chapter on
“rolling one’s own” printed circuit boards was the
most interesting with its detailed advice and
guidance. Interest was maintained at a high level in
the following chapter which covers the alternative
systems to the pcb, such as Veroboard, Cir-Kit and
S-DeC. Many readers will find the mformatlon on
converting a circuit diagram into a finished circuit
board of the greatest use.

A book such as this would not be complete without
detailed information on the methods of servicing
pcb’s. The author, who has accumulated many years
of servicing expertise, has been able to incorporate
some of that experience into Chapter Five. Other
useful guidance covers the field of soldering irons
and guns, solders and soldering aids and the few
other accessories which will enable the amateur to
turn out a professional pcb.

The book is well written with many photographs
and line drawmgs £2-50 is little enough to pay for
such a mine of information. A.ED.
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C.R.BRADLEY

Continued from the February issue

The circuit of the plinth is shown in Fig. 6. This
comprises the power supply, the left and right power
amplifier modules and the left and right preampli-
fiers. The preamplifiers are separately constructed
on pieces of Veroboard which plug into two 24-way
edge connectors on the back of the control panel.
In return for their small extra cost, the usé of edge
connectors has some important advantages.

First, construction is simplified since construction
of each preamplifier and the fairly complicated wir-
ing around the controls can be separately completed
and checked, with improved ,accessibility in both
cases. Secondly, either preamplifier board can be re-
moved in seconds for fault finding; it is very helpful
when tracing a fault to be able to swap the pre-
amplifiers and observe whether the fault changes
channel. Thirdly, all the small-signal carrying wires
are kept as short as possible and run close to the
aluminium front panel so that fewer wires have to
be screened to avoid instability, hum pickup or radio
pickup problems. The latter is especially important
since the equipment uses silicon transistors through-
out which individually have responses extending far
beyond audio into radio frequencies.

Preamplifier Circuit

This will be fully described as it contains some
unusual features. The BC109 transistor was an
obvious choice for all stages since it has a very low
noise factor and is commendably cheap. Non-branded
BC109’s may not be as good.

The low level signal is received by the equalisation
stage Trl and Tr2. These are connected as a d.c.
coupled pair in which Trl runs at a low collector
current of 75uA to minimise the electrical noise
introduced at this vital point. D.C. stabilisation is
performed by R8 since if Trl collector current
should rise, Tr2 base voltage drops, Tr2 emitter vol-
tage follows and Trl base bias is therefore reduced.
R8 also provides some signal feedback but the main
signal feedback path is from Tr2 collector through
C3 and the components selected by S1b to Trl emit-
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ter. For radio tuner input the feedback through Ril
provides flat frequency response and 150mV sensi-
tivity at the input. For magnetic cartridge input
R13/C5/C6 provide frequency conscious feedback to
obtain the standard RIAA disc playback response—
see Fig. 8. Almost any desired input sensitivity and
impedance can be made available at the AUXILIARY
position of S1 by choosing component values from
Table 1. Clearly there is scope for arranging any
desired selection of inputs by S1 from the values
given, although if planning to introduce more com-
plex switching it is important to bear in mind that

_this area of circuit is where hum pickup and cross-
“talk are most likely to occur. For the purpose of the

components list it is assumed that the AUXILIARY
position is. fitted with components for 300mV input
sensitivity, useful for, say, the low level outputs from
a stereo tape recorder.’

TABLE 1
Component values for different AUXILIARY input
characteristics

. Input Suitable
R1 Rx Sensitivity impedance for:
470k 0 300mV 500kQ Tape recorder
0 62kQ 3:5mV 22kQQ Dynamic mic.
1iMQ 62k 300mV 1MQ  Crystal mic. or

pickup

Virtually all of the preamplifier gain is provided
by Trl and Tr2 which are followed by the stereo
volume comtrol VR1. For this a linear track com-
ponent is chosen rather than the logarithmic type
usually used in this position. This has the advantage
that the two ganged sections will be better matched
than in a cheap logarithmic control so channel
balance will be maintained at different volume set-
tings. The preset gain controls VR2 in each channel
are a means of overcoming the usual disadvantage
of 'linear volume controls i.e: most of the subjective
volume range being compressed into the first few
degrees of rotation. The preset controls are intended
to be set to give the maximum likely listening
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Fig. 6: Circuit of plinth unit. Preamplifier and power amplifier for left channel only are shown, plus balance control VRS, Some components in
right channel speaker output shown for clarlly. Right channel is identical. Ail vollages are positive with respect to chassis.

volume with the manual control at maximum, so
that its whole range can be utilised. They also allow
any difference in the gains of the left and right
channels, due to component tolerances, to be com-
pensated so that the manual balance control normally
rests midway.

Emitter Follower Buffer

In most preamplifier designs a Baxandall tone
control stage follows immediately after the equalisa-
tion stage. Here however an extra emitter fol-
lower stage Tr3 is used as a buffer between the
equalisation stage Tr1/Tr2 and the tone control
stage Tr4. This reduces distortion since the high
input impedance of the emitter follower minimises
the loading.(via the volume controls) on Tr2, and
the low output impedance ensures a constant-voltage
drive to the varying load presented by the tone
controls.

Tone Controls

Although the Baxandall tone control circuit, with
its familiar bass and treble boost and cut characteris-
tic shown in Fig. 9, is used with minor variation in
almost all modern high fidelity equipment, its opera-
tion is seldom explained and is not obvious. It is best

. | LT T4
- ‘Normal’ listening range
°\° 104 7 A T\
g 10kHz
5ot
% IDistortion beiow
3 1°/e NOt immediately
) audible
= O
£
‘ﬂ-l .
I001 1. 1 ! ! -
001 [eX] 1 10 50

Output power (80 load) watts

Flg. 7: Distortion curves for Sanken SI-1020A amplifier module,
taken from manufacturer's data sheet
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—24 1 1 i i ] i ] i ]
10 100 1k 10K

) Frequency Hz

Fig. 8: On modern L.P. recordings high frequencies are boosted to a
standard (RIAA) speciflcation to overcome surface noise. The output
of a magnetic pickup must be passed through a preamplifier whose
frequency response shown above is a mirror image of the recording.
response i.e. boost at low frequencies, to regain the original sound.
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understood by separately considering how the circuit
appears at high and low frequencies.

Resistors present the same impedance to signals
of all frequencies whereas the impedance of capaci-
tors decreases with rising frequency. Hence at very
high frequencies C9/C10/Cll are virtually short
circuits and the circuit reduces to Fig. 10a. Con-
versely at very low frequencies the same capacitors
are virtually open circuits and the circuit reduces to
Fig. 10b. In both these simplified circuits the compo-
nents which are ineffective are dotted.

Now both the simplified circuits are just elabora-
tions of Fig. 10c in which a transistor base is fed from
the slider of a potentiometer connected between
input and output. Assuming the transistor itself has
sufficiently high gain, the stage gain is Rb (which

. Ra
simple relation is the root of all operational ampli-
fier theory). This confirms what is fairly obvious,
" that the gain is high when the slider is at the input

Bass controf Treble controi

+24—

| Max Max
@
o
v L
c ~
o ~ -
a Flat I Fiat
[} | - an oo - --‘.-\
8 -~ TEn e T~
$ 2
N
O Min
x |

Min
o 1 | | | 1 | | [
2% 100 K oK
Frequency Hz

Fig. 9: Tone control response with C12 linked to NORMAL. Curres
are dotted over mid-frequency range where both Bass and Trebie
controls have some effect.
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Fig. 10a: Active parts of tone contro/ Fig. 10b: Active parts of tone controf at Fig. 10c ; Simplified operation of both Figs

circuit at very high audio frequencies’

end of the track and drops as it moves to the right
due to increasing negative feedback from the output.
Thus in Figs. 10a and 10b the active potentiometer
simply acts as a gain control at the frequency con-
cerned while the dotted control has no effect. The
arrows across the sliders indicate the direction of
clockwise rotation and boost. At other than very high
or low frequencies the assumptions made about the
action of the capacitors become less true and it is
only a matter of choosing component values to make
the controls progressively effective over desired fre-
quency ranges.

Figs. 10 do not show the base bias arrangement for
Tr4 which is a bleed via R23/R24 from its collector
with decoupling by C13 to prevent signal feedback
by this route. Stability at all tone control settings is
ensured by top-cut capacitor C14.

C12 prevents d.c. flowing in the tone conirols and
is large enough for its impedance to be negligible
at all audio frequencies. It is normally connected to
the junction of R25 and R26. It can alternatively
be connected directly to Tr4 collector whereupon
the range of the tone controls becomes wider than
the specification since they have more negative feed-
back to “play” with. For normal listening however
there is no need for great extremes of tone control.

The signal at Tr4 collector is taken to a spare pin
on the edge connector in case a mono-stereo switch
is required. This would just link pin 20 on the left
and right preamplifiers for mono operation. But for
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very low audio frequencies

10a and 10b.

record. playing at least, where a mono record repro-
duces through both channels anyway, such a switch
seems superfluous. If occasionally one wishes to feed
an external mono signal (e.g. from an a.m. radio
tuner) into both channels, this can be done by mak-
ing up a suitable.linking adaptor to plug into the
auxiliary input sockets.

The left and right preamplifier outputs are taken
from a resistor divider whose mid-point is the
earthed slider of the Balance control. In anticipation
that this preamplifier may be used with other power
amplifiers there is provision in the board layout for
an, isolating capacitor at the output. This is not
needed (though does no harm) with the Sanken
amplifiers specified which contain their own input
blocking capacitors. ’

Power Amplifiers Z1, Z2

The Sanken SI-1020A monolithic power amplifier
has already been described in “IC of the Month” and
its internal (and inaccessible) circuit is the conven-
tional .quasi-complementary Class AB push-pull
arrangement. The convenience of its packaging is
far more remarkable since its metal case can be
bolted directly to a heatsink without any electrical
isolation. This i.c. was possibly overshadowed at its
introduction by its 50 watt sister (SI-1050) but its
excellent distortion claims are the reason for choos-
ing it for the system.
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Fig. 6 shows an unusual arrangement at the loud-
speaker outputs which solves two problems commen
to high power push-pull amplifiers. Firstly one may
inadvertently overload stereo headphones with
resulting distress to ears and/or headphones.
Secondly there is the familiar thump from each
speaker when the amplifier is switched on, caused
by the output capacitor (C19) charging through the
speaker. This may or may not be damaging to the
speakers but one is certainly better off without it.
Accordingly the on/off switch S2 is arranged to pass
through a HEADPHONES position between OFF
and SPEAKERS. If it is switched through this inter-
mediate position not too fast, C19 will have charged
up via R30 and R31 before being connected to its
speaker, so there will be no thump. These resistors
also attenuate the headphone signal level to give
a reasonable range of volume.

Power Supply

The simple unstabilised power supply in Fig. 6
delivers 45V via separate fuses FS1/FS2 to the
power amplifiers, and a well smoothed common
30V supply to the preamplifier boards. The mains
input is also fused. A reservoir capacity of 2000pF
is required and can be made up from two 1000:F
capacitors in parallel as shown (C17, C18) or a
single component used if available. In either case
the capacitor(s) should be good quality components
intended for power supply use since there is a hefty
100Hz ripple current from the bridge rectifier D1-4.
The current surge as the capacitors charge up at
switch-on is limited to a safe value by R32 which
should not be omitted.

The mains input is switched by $2a/b to the power
supply transformer T1, the turntable (which has its
own switch and pilot lamp) and to a neon pilot lamp
on the front panel. C20 may be of some use in sup-
pressing r.f. interference from the mains; it is most
important that no suppressor capacitor is connected
between mains live and the chassis since this would
make exposed metal parts live if ever the mains
earth connection were broken.

Turntable, Arm and Pickup

The choice of these three can be left to the
_constructor since any good quality equipment can
be used. Comparative judgments on magnetic cart-
ridges especially are rather subjective.

The author’s equipment illustrated uses a Con-
noisseur Craftsman turntable (very simply but
soundly made), Goldring L75 pickup arm and Eagle
L.CO7 moving magnet cartridge. The latter is a fairly
recent Japanese product which the author regards
as a “best buy” at about £7 since its performance
on a test record is comparable to, say, a Goldring
G800E at several pounds more. Tracking is at 112gm,
which can be set accurately on the Goldring arm
without a gauge. Readers might well find the Con-
noisseur BD1 “do-it-yourself” turntable kit a good
buy for the system. For economy one of the better
BSR or Garrard players would give fair results but a
cheap autochanger should certainly not be used since

Photograph shows inside of assembled plinth

the amount of wow and flutter would be unaccept-
able.

Plinth Construction

The carpentry is straightforward, the cabinet being
made up from five pieces of 1jin. chipboard fixed by
countersunk screws to l2in. square corner battens—
see Fig. 11. A rectangular aperture is cut in the rear
board for the rear panel. The turntable mounting
board is cut out to suit the unit and arm chosen after
having made sure everything will fit under the Gold-
ring perspex lid. The space available here is about
174in. wide X 13%in. deepX23in. high and it was
only barely possible to fit in the author’s units, the
Craftsman turntable having to be positioned with the
motor at rear left. It is not essential for the turn-
table board to be screwed down to the battens on
which its rests, so there need be no screw heads
visible after all exposed wood surfaces have been
veneered. For access to the electronics the turntable
board is simply lifted clear.

Two eyelet screws can be bent to serve as hinges
for the rear of the perspex cover and screwed to the
turntable board as shown in Fig. 11. A small wood
wedge is glued to the board to support the prop-up
arm which is part of the lid.

The front panel is an aluminium sheet cut as
shown in Fig. 12a. A length of L-shaped aluminium
girder is used to hold the two preamplifier edge
connectors behind the front panel (or some other
support can be arranged) and has tabs ready for
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% components list
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! L]
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Fig. 13: Cutting out and mounting details of rear panellheatsink.
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Fig. 11 : Construction of plinth
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Fig. 12(a) : Front panel (front view). Fig. 12(b) : Girder. Fig. 12 (c) : Cross section of front panel and girder showing method of fixing connectors.

mounting two more edge connectors in case of
future needs—see Fig. 12b and c. The girder is held
to the front panel by the controls so no screw heads
need show at the front. The front panel assembly
should fit snugly enough in its slightly recessed posi-
tion to need no fixing to the cabinet. 5

A second aluminium sheet forms the heatsink for
71 and Z2 and also the rear panel carrying four
stereo pairs of phono sockets—see Fig. 13. It is fixed
to the cabinet by four screws from the inside. The
amplifiers should be bolted tightly to the aluminium
making sure they make contact over the whole of
their bases. A thermally conductive grease can be
used to improve the heat transfer but this is not
essential for normal listening use.

NOTE
On page 905 of the February issue, reference is made
to strip “S in Fig. 12’ This should have referred to
Fig. 2.

To the materials list on page 907, the following
shouold be added to the FRAME: 4 off 16 in. X T in.
X Tg in. pine.

The construction details of the inner sheets on
page 907 show screw holes in the vertical corner
edges of the hardboard—these should be ignored. It
would be impossible to use wood screws in this
position and they are in fact unnecessary.

TO BE CONTINUED
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The v

CubeRad

/ Transistor Superhe
R.FE.GR

straightforward construction, tuning long and

medium waves. The receiver is assembled as a
complete working unit on a single piece of Vero-
board (except for the loudspeaker) and actual build-
ing is simplified by using a small, ready-made audio
amplifier module. Thus only the mixer and i.f. ampli-
fier are built from separate components.

CIRCUIT

Fig. 1 is the circuit, and a brief description should
be helpful to beginners.

Ferrite Aerial. The ferrite rod has medium wave
section L1 and long wave section L2. Switch S1
shorts out the Lw. section for m.w. reception. VCl
tunes the aerial together with trimmer TCIl. Trimmer
TC3 is for Lw. trimming. A coupling winding on L1
and tapping on L2 applies the signal to Trl base via
Cl. Trl is an 0C44 mixer/oscillator.

Oscillator Coil L3. This is tuned by VC2, with

THIS is an attractive T7-transistor receiver of

trimmer TC2. Capacitor C4 provides ‘“tracking” so
that the oscillator circuit always tunes 470kHz
higher in frequency than the aerial circuit. With S1
in the l.w. position C3 and TC4 are across the oscil-
lator winding for long wave reception.

Intermediate Frequency Amplifier. The 470kHz out-
put of Trl passes to the first intermediate frequency
transformer IFT1. Signals pass to the first i.f. ampli-
fier Tr2 an AF117, then from IFT2 to Tr3, another
AF117. The three IFTs are tuned to 470kHz by neans
of adjustable cores. .

Emitter Detector. The OC71 Tr4 demodulates the
output of IFT3 and amplified audio signals appear at
the collector and are taken via Cll to the volume
control VR1.

Automatic Gain Centrol. Strong signals increase
Tr4 collector current causing an increased voltage
drop across R10. The base potential of Tr2 thus
becomes more positive, the change in voltage being
applied via R6. As a result, amplification provided
by Tr2 is reduced when strong signals are present,

1
2R10 T2k
OWF 227k

cn
8uF
Tr4 "U‘
\ oC71
Prowmd
’
3 cs
: 0-047
HF
\ VRIS
sasls %
e || o |3
3 3 C-OTWF
VvCl1 TC1 TC3 TC2 | vC2 LI )
208pF  30pF  6OpF 30pF | 176pF C7 0-047uF

Fig. 1: Circuit of the Cube Radio. The audio amplifier is obtained as a module, the circuit being given here for reference purposes only.
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mounting and 6BA bolts holding the a.f. amplifier.
A clearance hole is needed for VC1/2, and three
holes which match up with the tapped holes in the
front of the capacitor frame.

In many places resistor ends and other leads are
soldered to Vero pins inserted in the board. These
are most easily inserted with the correct tool, which
resembles a small screwdriver with a hole, so that
when a pin is pushed in it projects equally each side
of the board. With Tr2, Tr3 and Tr4 it is more con-
venient to put the wire ends through the holes,
anchoring only the collector of Tr3 at a pin.

When wiring is complete, the Veroboard is secured
to a 4 X 4in. panel of ;5in. black polished paxolin with
about ";in. space between the two, to clear wiring,
pins and VR1. VC1/2 is secured with 4BA bolts or
studding which can project about ';in. on the capaci-
tor side of the board. Longer bolts will damage the
capacitor plates: Another way is to secure the capa-
citor with short bolts, with washers under their heads,
if required. Pancl and board are then drilled with
matching holes to take three 6BA bolts. These are
countersunk at the panel, and have extra lock nuts,
so that panel and board will be held about 7in. apart.
The positions of the bolts does not matter, provided
they clear resistors, etc., since their heads wiil be
covered by the metal dial.

io
f

AHAM

and the output of the i.f. amplifier is relatively con-
stant, despite changes in signal level.

Audio Section. The slider of VR1 is taken to pin 1
of the a.f. module which is a small separate unit,
mounted on the receiver board, and having only four
external connections. The module contains a driver/
amplifier, followed by a pair of transistors in a com-
plementary single-ended push-pull circuit. This
drives a 40 ohm or similar miniature speaker, 2}3in
in diameter.

FERRITE AERIAL

As the ferrite rod normally supplied is too long
for the case, it was snapped off at about 3lLin. by
securing it in a vice and giving the rod a sharp tap.

L1 is placed so that the base winding 6-7 is to-
wards the middle of the rod. Thin sleeving was put
on all leads. Lead 1, Fig. 3, goes to the larger section
(front) of the capacitor, VC1/2. Lead 2 runs to the

CIRCUIT BOARD

The plain Veroboard is 37s X 35in. to fit inside the
4X 4in. case. It is cut to clear the corner strips and

speaker as in Fig. 2.

Holes are drilled or enlarged to match the pins
and screening can tags of L3 and the IFT’s, noting
that L3 will be fitted in the way which results in pins
located as in Fig. 2.

Holes are also drilled for TC3 and TC4, the rod

To $1
o o0 0.0 Q st
TC3—)
0O 0 0 070 0 ©C\©
© 00 00 00 0 O © 0 o o
© 0000 00 O0OO o o o
0O 0000 OO O O O\0 O [} Cl—e 0 0 0 o\ ©
g0 C s
o o 000 0O o R2 R1 O @20 b
© 0 0o 0 0 0 O <3} o o
0o 0000 & 4 0 o o
0 C 00 Q o 0O 0 0
o 0 o o q
{&o o a

o
o
0O o000 00 O
o o
9
o o
o o

o
4 3/ 1 o o v o 0 T
o\o ’ RE
RioA 8 r

o\ o
c [ o
pepTs {92/ 0
eo—g

4 =2 3

Fig. 2 : Wiring details of the underside of the Veroboard panel on
which the receiver is conslrucled.

wavechange switch S1.

1.2 is put on the rod so that its turns are in the
same direction as those of L1, which can be seen
by looking at the windings. If L2 is reversed, Lw.
alignment is impossible, and the winding should be
taken off the rod, turned round, and replaced. The

Speaker

I
8
Tri,Tr4 e T™r2,Te3
@Spm
ebc ebs ¢

Fig. 3 : Topside of board showing location of the major components.
Ensure that IFT's and L3 are correctly orientated to give pin positions
shown in Fig. 2.
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outer lead 3 of L2 joins lead 2 at the switch. The
lead 5 taken to positive line must be that which is
adjacent to tap 4, which is not at the centre of the
winding.

Those lead ends which are single strand wire can
be cut, if necessary, carefully scraped, and soldered.
But the finely stranded (Litz) wire is difficult to deal
with, so the ready tinned ends should be left. Excess
length can be taken round the rod in the same direc-
tion as the winding.

The rod is mounted by means of a strip of plastic
material clamped round it, with a 3;in. 6BA bolt and
spacer, or extra nuts, so that it easily clears TC3,
TC4, etc. It is as well- to leave fitting of the rod until
last.

WIRING

Switch S1 is mounted by passing its tags through
holes in the board. The tag MC is securely held at
one of the fixing screws of VC1/2.

Place transistors so that their leads come as in
Fig. 3, with sleeving on the wires. Put suitable lengths
of sleeving on the wires which project, bend these
over, and solder to the IFT's etc. as in Fig. 2.

The screening can tags of the IFT’s and L3 must be
connected to the positive line, as in Fig. 2. It proves
helpful to use red sleeving on this circuit, black on
negative circuits, and some other colour on other
wiring; 26s.w.g. or similar tinned copper wire and
small sleeving will be convenient.

% components list

TR Tranﬁfurmér (Dtes IFI‘HH
S IFTE IF Tr,&nstormer (Dencd . IF'I‘T#}

Mlacﬂjanpnua».: &
- Switeh 51, twosway slide swnm, Aumu amplmar:-:_
o 12BN (Newmarket. PCI% Biat and: knob (Home
- Radio DLG4 and KNG4). Plain veroboard 0-18in. "
S At “ai e Bilnr. Epmar. ﬂin. dbm;ae-:gm a0 m.,_-:-
i ﬂﬁﬂ"ﬂ'ﬂm . i
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) A general view of the completed receiver. It may be tested and aligned

in this form before finally fitting it into Its case.

Volume control VR1 is fixed with a small bolt and
connected as in Fig. 2. Solder the correct clips to red
and black flex for the battery.

AF AMPLIFIER

Connections shown in Fig. 3 are when looking at
the amplifier from the components side. Thread thin
wires down through the small holes, and solder to the
foil below. - :

Mount the amplifier with bolts, using a few washers
to avoid contact with the bolt holding VR1. Take lead
1 through the board to VR1 slider (centre tag). Twist
leads 2 and 3 together, leaving these long enough
to reach the speaker. Take a second lead 3 through
the board to battery negative, Fig. 2. Lead 4 goes
to the positive line.

Leads 2 and 3 should be soldered to the speaker
so that the receiver can be tested before adding the
panel.

IF ALIGNMENT

Use a Denco TT5 or other correct tool for adjust-.
ing the IFT’s and L3 since a screwdriver or wedge-
shaped blade may easily break the cores. '

If a signal generator is to hand, set it to 470kHz,
connect it to Cl, and adjust the IFT cores for best
volume, keepmg this low by reducmg generator
input.

If no generator is available, alignment may be
made with any signal tuned in, following by more
careful adjustment with a weak signal, if necessary.
Do not use strong signals, with VR1 turned towards
minimum volume, because the a.g.c. action tends to
make adjustment of the cores seem flat with no
sharp peak.

When IF alignment is finished, these cores need
not be touched again.

www americanradiohistorv.com
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MW ALIGNMENT

The core of L3 has a considerable influence on
band coverage. With Sl at m.w., tune in a station
with VC1/2 near maximum capacity and move Ll
on the rod for maximum. If dial readings are badly
in error, rotate the core of L3, following the signal
with VC1/2, to correct this and re-adjust L1 on the
rod.

Move to the h.f. end of the band (VC1/2 nearly
fully open) and set TC2 for a suitable dial indication,
peaking TC1 for maximum volume.

These adjustments should be repeated a few times
until no further improvement is obtained. If a
generator is available use it at suitable frequencies
instead of selecting actual stations.

LW ALIGNMENT

With S1 at L.w., tune in any transmission, and move
1.2 on the rod for best volume. Subsequently, it will
be found that oscillator coverage can be adjusted
with TC4, so that the setting of TC4 and core position
of L3 governs band coverage. Then TC3 is peaked for
best results towards the h.f. end of the band, and L2
is moved on the rod at the 1.f. end of the band.

If any slight adjustment is made to the core of
L3, m.w. alignment will have to be repeated. Other-
wise merely touch up m.w. adjustments, after com-
pleting l.w. alignment.

CABINET

The cabinet is made of clear Perspex for its novelty
effect. The bottom is 4 X 4in. and sin. thick while the
sides are 4X3in. and Lin. thick. Front and back are
also lin. thick, but are 413X 3in. to overlap the sides.
The front is drilled to take the speaker with a grid
of holes over the cone area.

The pieces should be accurately cut and the edges
smoothed with a file. After cementing together a
strip 14X L4in. and 2%in. long is cemented in each
corner to strengthen the box. The strips were tapped
6BA at the top, to take four bolts which pass through
the receiver panel, which is slightly inset in the
case top. The Perspex could be drilled for self-
tapping screws.

A clip is made and fixed to the case bottom with
a countersunk bolt, to hold the battery. The speaker
leads are long enough to allow the receiver to be
lifted out leaving the speaker in the case. A slot is
filed to clear the knob of the volume control. Another
slot is required for the wave-change switch.

DIAL :

The dial listed has four metal lugs, which pass
through slots in the panel. The slots can be made
by drilling two or three small holes very closely
together and finishing with a very small flat file.

The panel is fixed in the manner described earlier
and the dial then put on the lugs being turned over
behind the panel. The tuning indicator fitted was a
disc of lin. Perspex, with a black line each side to
travel over the m.w. and l.w. scales, and fixed to a
brass bush which is locked on the capacitor spindle
with a set-screw. A Perspex disc is readily cut with
an adjustable tank cutter and the bush made by
sawing through a Lin. brass shaft coupling. An alter-
native is to use a stout wire pointer. ]

—

S.GINSBERG

HAVE you ever thought just how those complex

integrated circuits are made? These innocent
looking little slabs of plastic with some 16
pins sticking out of the side are now common ’ to
most shops selling components for the constructor.

One of the most difficult parts of the whole process
is aligning masks. A slice of silicon is taken and
coated with a photoresist. A photographic mask is
then laid carefully over the slice and an exposure
made. The resultant image is transferred to the
slice which, in turn is then taken for processing.

After this first processing, the slice is given the
same treatment again; another coating and exposure,
then further processing. There may be several
printing exposures made during the manufacture of
the slice which can quite easily contain thousands of
individual tiny semiconductors.

As can be appreciated, because individual devices
on the chip are so very very tiny, it is absolutely
imperative that during the printing of the individual
masks, these must be aligned very, very precisely.

A normal method is to have an operative peering
at the chip and the relevant mask through a high
powered microscope and the mask guided into
position by the operative. While this is successful it
does take time since, if the mask is not aligned
accurately, several hundred integrated circuits on
the slice may be ruined.

A British company has now developed a machine
which will align the mask and chip automatically.
The secret is the printing of two minute crosses
between the pattern for the circuit required. These
crosses have their members made up of shaded lines.
The machine uses these to align subsequent masks
to within 10 micro-inches. Circuit patterns down to
0-0001in. can be printed. The entire printing process
from when the operative puts the new slice into
the holder to the time it is ejected is only 25 seconds.

A further advantage of this British invention is
that the masks are not in direct contact with the
slice. Thus there is no abrasion on either slice or

“mask and the life of the masks, which are very

expensive indeed to produce, is considerably pro-
longed.

Once set up, the machine needs no further atten-
tion during the run. The slices are lifted auto-
matically in and o6ut of the photo-electric system
by precision mechanical arms. The machine is also
self-checking and will stop and/or throw up warn-
ing lights if anything goes wrong. For example, if
there were no slice in the input receptacle the
machine would stop. If a slice were to be damaged
the machine would stop and flash a light.
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Last month the first part of this article
described- the case, power supply, display
units and initial testing. This second part
concludes the article.

DEFLEGCTION AMPLIFIERS

The next phase of the construction is concerned
with the deflection amplifiers. Two of these are
required, one each for the X and Y plates. The
deflection sensitivity of the CRT used is such that
about. 100V peak-to-peak is required to give a full
scan on the tube. Most cathode ray tubes require
push-pull deflection to give a scan which is free
from trapezium distortion. In order to give some-
thing extra in hand on scanning ability the push-pull
deflection amplifiers have been designed to give
140V peak-to-peak scan.

The theoretical circuit of the deflection amplifiers
is shown in Fig. 10. Tr3a acts as a phase splitter and
low gain amplifier. Counterphase signals of equal
amplitude appear across Rl5a and R1l6a. The only
disadvantage of this type of phase splitter is that
the two signals have differing source impedances.
We therefore push the outputs from the phase
splitters into the emitter followers of Tr4a and Tr6a
which have a high impedance and are not fussy about
signal source impedance. The emitter followers serve
a further purpose of controlling the working points

PART 2 USGILLOSCOPE

of the output transistors Tr5a and Tr7a by means of
the standing currents in R19a and R20a. Tr5a and
Tr7a are directly coupled to these emitter followers.
The voltage gain of the complete amplifier is 12
when referred to a single ended output or 24 when
referred to the push-pull output. As the transistors
Tr4a and Tr6a control the working points of the
output transistors they must be low leakage types.
Suspect transistors must be avoided at all costs.

CONSTRUGTION

The remaining units are built up on a 0-1lin matrix
Veroboard panel. The board used in the prototype
was 61zin X 4in. It is recommended that at this stage
all the breaks in the copper strip should be milled
out before construction commences. This prevents
disasters due to cross wiring as a result of forgetting
a hole (here again the voice of experience speaks).
The Veroboard layout, also including the Timebase
and Y preamplifier, is shown in Fig. 13.

When using 0-:1in matrix Veroboard, some care
is necessary to avoid shorting out between conductor
strips and when the wiring is complete, run a pen-
. o : o knife along between the strips to make sure that no
- T T solder overlaps the conductors and that no small

Fl 10 Circuit of the deﬂectlon ampllf' ers—two are requ:red one for "
v the X and one for the Y amp. See text regarding R17 and R18. blobs of solder are shorting out any of the copper
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Fig. 12: The Y-preamp circuit. Note that the emitter resistor of Tr13 should be shown as
R35, not as R37; the value shown is correct.

An internal view of the completed prototype. The main crrcurt board can be seen face on
while C8 and C9 (a and b) can be seen mounted below the c.r.t. The sync unit is mounted
on the base and cannot be seen,

strips. Wire in all the components with the exception
of R17a and b and R18a and b when fixed resistors
are preferred as their value must be determined
empirically. Do not connect in the h.t. ends of the |

resistors R21a and b and R22a and b.

Connect the meter between R2la
and the h.t. line and switch on.
Only a very small leakage current
should be indicated on the meter
(250pA maximum). If the current
is more than this, switch off and

.check the wiring. If the wiring

looks satisfactory, check Tr4a for
leakage. If all is well R17a may be
wired in place and adjusted to give
a standing current of 4mA in the
collector of Tr5a. For those wish-
ing to use a fixed resistor for R17a
the following procedure should be
followed. Take a 330k(} resistor and
bridge between the base of Tr4(a)
and the 12V line. Note the current
taken. If the current taken by Tr5a
is more than 4mA, increase the
value of the bridging resistor until
there is a standing current of 4mA
through the collector of Tr5a if the
current is less than this figure—
decrease the value of this resistor.
Repeat the above procedure for
Rl8a and Tr7a.

The construction and testing of
the second deflection amplifier (b
components) follows exactly that
outlined above. .

When all is satisfactory connect
the output capacitors to the rele-
vant input terminations on the dis-
play unit.

TESTING

Switch on the complete unit
and connect the low level signal to
the X amplifier input. A horizontal
line of approximately 4cm long
should be shown on the tube face."
Next apply the signal to the Y

: amplifier input when a similar line

in the vertical plane should be dis-
played. Next couple the X and Y
inputs to the test unit via two
0-1xF capacitors when a circle or
elipse similar in shape to that
shown when testing the display
unit should be seen. Whatever
shape is displayed it should be
regular with no flats, ripples or
waves in it. Any distortions which
do occur will almost certainly be
due to incorrect selection of the
bias resistors R17a and b and R18a
and b.

“ TIMEBASE UNIT

The theoretical diagram of the
ramp generator is shown in Fig.
11. Tr8 acts as a constant current
source—the current being deter-
mined by the variable resistor

VR5 and R27. The output from the constant cur-
rent source is used to charge the timing capacitor
CT selected by SW1. The charge on the capacitor
rises until the voltage on the capacitor is sufficient

to cause the unijunction transistor Tr9 to fire. When

Wwww americanradiohistorv com
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Tr9 fires it discharges the capacitor
and the cycle repeats.

The voltage across the -capacitor
takes the form of an almost pure saw-
tooth waveform. Trl0 is employed as
an emitter follower—serving to iso-
late the timing capacitor from the
loading effects of the deflection ampli-
fier. VR6 varies the voltage output
and, therefore, the scan width. The
main advantage of the circuit is that
the amplitude of the output waveform
is independent of operating frequency
for all practical purposes.

Fig. 13 (left): The main component board. The

deflection amplifiers are in the middle and at the

bottom ; the Y-preamp is top left and the Timebase
top right.

CONSTRUGTION

The scan generator is built on the
same piece of Veroboard as the main
deflection amplifiers and comprises
the components on the top right-
hand side of Fig. 13. SW1 and the
frequency control resistor VRS are
mounted on the front chassis and fly-
ing leads taken back to the Veroboard.
The timing capacitors CT are mounted
around the course frequency control
SWI1. Note that Tr8 is a PNP type and
is, therefore, connected upside-down
in the circuit.

The timing capacitors CTa to CTd
are the subject of individual choice
but for general purpose audio work
the values shown in Fig. 11 should
suffice.

Having connected the timebase unit
to the X amplifier switch the coarse
speed control switch SW1 to select
the 1uF capacitor. Connect the power
supply and set VR6 to the top end
(emitter end) of its travel. A horizon-
tal line should now be traced across
the screen. Adjust VR6 until the ends
of the trace are just visible at each
end of the tube. Some adjustment of
the X shift control may be required.
Apply a signal from the low level out-
put of the test generator to the input
of the Y amplifier. A sine-wave should
now be displayed on the tube face.
The number of waves seen will depend
on the setting of the fine speed control
VR5. It may be that the peaks of the
sine-waves may disappear over the
top and bottom of the tube—this is
quite in order—the tops of the sine-
waves should, however, not be flat.
Any flattening of the trace is due to
incorrect adjustment of the standing
current in the Y amplifier output
transistors.
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The performance of the X amplifier may also be
checked for correct biasing by applying the timebase
output to the Y amplifier and the test signal to the
X amplifier and following the above procedure.

Y PREAMPLIFIER

The theoretical circuit of the Y pre-amplifier is
shown in Fig. 12. Trll and Trl2 are employed as a
bootstrapped amplifier. This configuration offers a
very high input impedance (most desirable for an
oscilloscope) but gives very little gain, as a conse-
quence the bootstrapped amplifier is followed by
the voltage amplifier 'of Tr13. The gain of the pre-
amplifier is controlled by VRT which is placed in
the low impedance part of the circuit to minimise
stray current pick-up in the connecting leads.

The input impedance of the original unit was
measured as 1-8M(Q and the voltage gain 7.

GONSTRUGTION

The pre-amplifier is built on the main Veroboard
panel shown in Fig. 13. The components around Trll
and Trl2 must have leads which are as short as
possible as a precaution against pick-up of stray
signals. Screened leads must be used for the con-
nection to VR7 earthing the outer braid to the chassis
line at one point only. If the leads of the input
capacitor are longer than 10mm each these too
should be screened.

TESTING

This is probably the easiest circuit to test! Switch
on the whole unit and apply a finger to the input
capacitor Cl1. With a 1xF capacitor switched in on
the time base unit, a series of sine-waves will be
displayed on the tube face (the amplitude of which
may be varied by VR7). The input capacitor Cl1
should now be shorted to chassis—no vertical trace
should be seen on the CRT face. If a trace can be
seen then more- attention must be paid to input
screening. The area to concentrate on is the circuitry
around Trll and Trl2.

_INPUT ATTENUATOR

The dircuit of the input aitenuator is shown in

Fig. 14. The attenuation provxdes two decades of
attenuation—10 and 100. As is the convention, the
100 stage is assigned the level 1 and the two other
switch positions are referred to this and represent
x10 and x100 gain. In the x1 position the sensitivity
is 20V/cm, 2V/cm in the x10 and 200mV/cm in
x100 posmon

T
>27M
i » TO pre-amp
swz
input
x1
X100 o310 >R39
. ™
<
R40 RA41
470k 33k
o : -ve

Fig. 14: The inpu} attenuator circuit.

CONSTRUGTION

All components are mounted on the switch. As the
layout is absolutely straight forward and depends
to a large extent on the components used, no wiring
diagram is shown.

SYNG CIRGUIT

The theoretical circuit of the sync unit is shown
in Fig. 15. The function of the sync unit is to present
a stable trace on the CRT screen. While this can be
achieved by careful adjustment of the fine frequency
control, the sync unit enables traces of waveforms
of varying frequency to be displayed.

Trl7 acts as a switch and is effectively wired across

The main component board; compare this with Fig. 13.

the timing capacitor CT. Wheh Trl7 is switched on,
CT is shorted and cannot charge from the constant
current source. As soon as the base of Trl7 is open
circuited Trl7 then becomes effectively a high resis-
tance across CT allowing CT to charge in the normal

- way. The resistance of Trl7 in the open circuit mode
‘is sufficiently high not to affect the charge in CT.

Trl7 is switched by the bistable built around Tri5
and Trl6. Negative pulses applied to the base of
Trl6 switch off Trl7. Negative pulses applied to
TrlS base switch Tr17 on.

The operational sequence is as follows: as the
unijunction Tr9 fires and. discharges the timing
capacitor CT, a negative pulse is developed across
R29. This pulse is fed to the base of Trl5 and this
switches Tr17 on—shorting out the timing capacitor
CT. The timebase is now switched off and will not
start again until a negative pulse is applied to the

. base of Trl6, thereby “opening .the gate”. These

negative opening pulses are effectively the sync
pulses and are derived from the Y amplifier circuit.
The sync pulses are derived from the Y amplifier

" by means of the squarer circuit around Trl4. Trl4

is an over-driven amplifier producing square waves
from any sine-wave or square wave input. The
square-wave produced across R42 is put into the
differentiator circuit of C16 and R43. From the
differentiator circuit two sets of pulses are produced
—one set positive going and the other negative
going. The positive pulses are rejected by D7 and
only negative going pulses are applied to Tri5. It
must be noted that the resistor R43 does not repre-
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sent the full resistance in the dif- +1§V

ferentiator as the resistance of R45 Raa Rao r
is Zﬁfictlvelsl' across R43 during the o b w g il
negative pulse.
. o R47 R46 R51
The input to the squarer circuit §22°k §27k
is derived either from R16 “b” in 1] 33 33k | 82k
the Y amplifier or from an input 2N3906 ™6 Igugrgor
on the front panel for external sync. Syf.‘tcch — 2N3906 55
swl' D7 timebase
int c17 1OO0pF, +
GONSTRUCTION for, st
- Ext ™4
The original unit was built as a PLIEES . R43 R45 SR48 SR50
separate unit from the main chassis syne 47k %sk 18k 220
although there is more than ample switch N °
room for the sync unit on this ToR290n |5 \SW3 C18  ps3 . “ve

board. The layout is shown in
Fig. 16. ramp generator gUt 0-OlF 2.2k

> Fig. 15: The sync unit circuit.
TES‘"NG . TSRGPONMLKJIHGFEDCBA

To R29 via
Wire in the complete unit with ./’ SW3
the exception of the connection to

=
(o=

R29. Switch on and apply a signal ; —— Ve
to the Y input. The timebase should - :

run as normal. Disconnect the in- Sync C17

put to the Y pre-amplifier and switchi

make up the connection to R29. It 571 Vil e To Tr8 .
will be found that the timebase will 2 RSSARY Nl 5 AR vt p —>collector in
not run. Next apply a signal to the 29 DI IR O T T

Y input when the timebase will fire —>+12V
normally. The degree of synchro- Fig. 16 : The component layout of the sync unit.

nisation can be assessed by noting

the intensity of the spot at the right hand side of the

trace. The brighter the spot the wider the difference

between the fundamental frequency of the timebase R303

3 3 13 _‘ 1 8 A +12V
and the input frequency signal. The “pull-in” range ‘}%\/— |
vrR301j €302
\——| '——» Output

of the sync unit will be found to be very wide.
O-1uF

AN W A O\ N® YO

CALIBRATION

For maximum usefulness the Y amplifier must be
calibrated to determine the deflection sensitivity
and the timebase frequency evaluated. The Y
amplifier sensitivity can be calibrated using the
circuit of Fig. 7. With a mains input of 240V, a
peak-to-peak voltage of 48V is obtained from the
high level output and 4-3V peak-to-peak from the
low level output. By feeding the appropriate output
from the calibrator into the Y input, the deflection
sensitivities can be measured. It is usual to express
the sensitivity in terms of volts per centimetre.

The timebase frequency may now be determined.

Before proceeding further the multivibrator of Fig. :
17 must be constructed. With the highest value
capacitor switched into the CT position, feed in a
50Hz signal from the calibrator (Fig. 8). Count the
number of complete cycles displayed. As each com-
plete cycle occupies 20 milliseconds, the ramp speeds
may be computed. The timebase speed is expressed

+
re ZD300

*9-1v

-ve

Fig. 17: A circuit which may be used for calibration.

SW3__ | | Sync int/ext

in terms of milliseconds per centimetre. Set the time- - S P ine ti

base speed so that onlyP one complete cycle is dis- VR4 Brillance— O VRS Fine timebase
played with the sync unit switched off. Apply the VR3 Focus _—gy (O+—1—sw1 Coarse timebase
output from the calibration multivibrator to the Y

input. Set the timing resistor VR300 so, that 20 sets VR7 Ihput tevel——( " (O —Sw2 Input. attenuator
of complete square waves are seen. The multivibrator ',,Jp

is now set to 1kHz and is, therefore, producing pulses ,'t"e‘,’,‘:,t,;na,s

with a repetition speed of 1 millisecond. This 1 milli-

second calibrator may then be used to measure the Fig. 18: The siting of the controls on the front panel.
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speed of the timebase on the higher ranges.

Using the calibrated Y input set the output of the
multivibrator to 1V peak-to-peak and seal the output
potentiometer VR301 and the timing resistor VR300.
The calibrator may then be built into the oscilloscope
unit if required. No constructional details are given
of this simple circuit.

E™

A rear view of the com-
pleted unit showing the
resistors makingupR12.

GENERAL

As stated in the introduction, a wide range of
transistors may be used in the circuit. With the
exception of the deflection output transistors all the
NPN transistors can be almost any type satisfying
the following criteria:

a Silicon construction (or low leakage germanium)

b Ve greater than 15V

¢ Dissipation greater than 250mW

d Gain greater than 40

The PNP transistors must be of silicon construction
as the circuits in which they are employed rely on
the transistors having low leakage. Within this limit
any silicon PNP working at a low voltage greater
than 15V will be satisfactory. '

The output transistors can be any type having a
Vee greater than 120V and a gain greater than 20. 1

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 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 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.

pr—r———————————
COMPREHENSIVE
MULTIBAND RECEIVER
. (PW Nov-Dec. 1971)

FURTHER NOTES
By
F. G. RAYER

On the short wave ranges, coverage is approxi-
mately 1:7-5-0MHz, 5-15MHz and 11-31MHz, similar
to that provided with many receivers. As plug-in coils
are used, it is easy to split up coverage to include
one extra range. This opens out tuning a little, but
its main advantage arises if a v.h.f. convertor requir-
ing continuous tuning from 4-6MHz is added, as this
then falls in a single range, avoiding coil-changing.

To add this range, adjust the coil cores for ranges
of 1-6-3-8MHz, 7-14-5MHz and 13-31MHz. The new
or additional range is 2:5-6-OMHz. The coils for this
coverage are as follows:

Aerial. “Blue” Range 3. Remove 12 turns from the
tuned section, and re-solder.

Mixer. “Yellow” Range 3. Modify as for aerial coil.

Oscillator. Use a “White” Range 3 oscillator coil,
instead of the “Red” Range 3 oscillator coil, padder
values and connections remaining unchanged.

Proper ganging will be obtained, after adjusting
the aerial and mixer coil cores in the way described.

TUNING METER

Space is available to the left of the tuning
scales for a 42mm square S-Meter (ImA f.s.d.), and
a suitable circuit is shown in Fig. 1. With aerial
shorted to earth, VRI is rotated until the S-Meter
reads zero. When a signal is tuned in, the a.g.c.
voltage reduces the i.f. stage cathode current through
R1. Less voltage is dropped across Rl, causing the
negative terminal of the meter to become negative,
so that a reading is produced. Sensitivity can be
modified by changing the value of R2.

iF

oy

K’

Fig. 1: Additional circuitry required for installing the S-meter

All trimming or other receiver adjustments are
directed towards obtaining the highest meter read-
ing. External improvements, as to the aerial-earth
system, will also increase meter readings. ||
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TRANSISTOR GIRGUITRY for beginners

PART 6

Upper and Lower-case

Those of you who are still with us, and old hands
at transistor circuit building, may not need remind-
ing; newcomers may wonder what the heck I am
talking about; but recent correspondence reveals
that it is necessary to recap on one vital point—the
use of upper-case (capital) and lower-case (small)
letters when we are discussing transistor parameters.

More than ever necessary when we ourselves are
guilty of the cardinal error of using them wrongly.
My excuse could easily be that I could not read
Michael’s scribble that accompanied the little module
that we made the subject of Part 5. But I should
have spotted that in the section headed “input Im-
pedance”, the second sentence of the second para-
graph began . . . “H parameters again, but hi
simply means. . ..”

That capital H should have been a small one, of
course, and I should have rewritten the sentence so
that it did not kick off with “H”.

Later on, talking about the base bias, I committed
a similar crime. “The base current Iy is found from

I,

the formula Iz= where Hyy is the d.c. current

. Hpg
gain of the transistor.

Qur capitals are quite right on the suffix—FE
refers to the d.c. current gain, certainly, while fe is
the forward current gain with output shorted and in
the common emitter mode. But the capital H is
wrong. As you will have noted from the December
1971 issue, page 711, hybrid parameters have their
own strict code of symbolism; and we use h, as in

hie or hee or hyg, and so on. On another page, friend °

Henry, who is probably poking gentle fun at our
flounderings, would be quick to tell you that capital
H means something quite different!

Super Alpha

Back then to our subject, the Darlington Pair of
transistors, or, to give them their alternative title,
the Super Alpha circuit. Their purpose, to recap to
the end of Part 5, to increase the input impedance
of our buffer amplifier circuit, without despoiling
any other of its good points. Remember, we pointed
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out that good matching was more easily achieved if
the impedance of the device into which the signal
was being fed was ten times or more that of the
output which was feeding it.

There is no cast-iron rule about this, but the
generalisation needs stating, for, so often, manu-
facturers fail to agree with any known standard in
stating their specifications, and 100k might mean
the input “wants to see” 100k{), and is actually
considerably higher if measured, or might mean
that it actually is 100kQ.

Then, you see, if you try to match some circuits
with 100k output into this “specified” input, you
simply would not get the conditions that the specifi-
cations might have led you to expect.

This is a practical problem, and I make no apology
for introducing it at this point, for the Darlington
circuit, on the face of it, looks like a complicated
way of achieving what could be done much more
simply. Not so, as we shall demonstrate by a step-
by-step design exercise.

Why high?

Accept, first of all, that we need a high impedance
input. Harking back to the prototype that Mike built,
we were able to measure 105kQ input impedance
on the built-up model, and could probably have
improved somewhat on this with a bit of fiddling.
But did you notice the underlined remark that
followed? To summarise, frequency limits are
affected by the source impedance.

There are occasions when we want to match some-
thing whose source impedance is (a) much higher
than a tenth, or even a fifth, of our input impedance,
or (b) alters drastically with frequency, i.e., is
reactive. A perfect case in point is the crystal
microphone. There are a lot of these about, and they
are often capable of giving much better results than
they do when matched into the tape recorders or
“Disco” mixers with which they are sold. Don’t
always blame the microphone: if you don’t believe
me, ask Cosmocord Ltd., who market a wide range
of these devices under the Acos label and get very
hot under the collar when they think of some of
the ways in which their products are used—or mis-
used!
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" 80, what are the limiting factors that prevent us
achieving a higher input impedance, or, to be
technical Zi,? First, the forward current gain, he.
The larger this is, the greater the input resistance
will be, hie. Check back with part 5 to see the signifi-
cance of this and go on to re. This (often overlooked)
internal resistance of the transistor itself matters a
lot. Because it doesn’t show up on circuit diagrams,
the clever dicks who simply alter calculated circuits,
like the well-engineered Mullard, Ferranti or
Motorola published circuits, find their finished
construction behaving in unpredictable ways. It is
a fixed value. It cannot be altered, but, though small
in relation to RE, it has to be allowed for.

RE, the external resistance, seems to give us scope
for manoeuvre. Increase this and, as we have seen,
we increase the input impedance. Lovely—except
that an increase in resistance here will mean an
increase in the voltage dropped across the resistor,
so we now need a higher supply. Even if this can
be made available, it is not always desirable for
input stages, where, in general, the higher the
operating voltages, the more the noise problem rears
its ugly head.

Base bias resistors also have to be considered.
Remember, in Part 5, we were very concerned with
their effect on the overall circuit. To put it into plain
language, if you calculate them to get the best d.c.
conditions, you may very well find your circuit
unable to cope with the a.c. conditions or the match-
ing—which, after all, is why the darned thing is
being built!

If the values of base bias resistors are increased,
we can reduce their shunting effect on the transistor
input d.c. resistance (hie). But under a.c. conditions,
we may very well find the stability of the circuit
seriously affected.

So, accepting that there are limits to what we can
do in the way of altering components and voltages
of a common emitter amplifier circuit in order to
achieve a high input impedance, let’s turn
immediately to the solution, and see what, in fact,
it does.

Darlington Pair

There is nothing magical about the term Darling-
ton. Without delving into the historical context, we
are simply referring to a method of combining two
transistors in such a way that they. effectively form
one, but with different characteristics.

+ve

Fig. 26 The rudiments of the Darlington Pair circuit.

+7:7V

[ JESUN—— R
2

BC109
hpg 380(typical)
!

Fig. 27: Consider only Tr2, isolated from the rest of the circuit, with
imaginary bias.

Take a look at Fig. 26, and you will see this done
in the emitter follower mode. As I hope to show
later, this is not the only configuration in which it
applies, but it suits our purpose at the moment to
rip it to bits and discuss the design.

If you want to make a buffer circuit yourself,
with a high impedance output, then the following
notes may help you adapt your own bits and pieces
rather than have to mourn about “those lucky blokes
at PW who can lay their hands on anything they
want” as a recent correspondent said.

Fig. 26 shows two n.p.n. transistors, connected so
that both collectors are taken to the positive rail,
the input to the base of the first, Trl, is biased in
the way we have already seen, but whose emitter is
taken to the base of Tr2. Looked at one way Tr2
forms the emitter load of Trl; another way, Trl
and its operating conditions, determine the base
input conditions of Tr2. :

Looking first at Tr2, and referrmg to Part 5, we
see that the output is taken across Re, the emitter
resistor, via Cout, but the base bias, instead of being
derived from two resistors (as with Trl) depends
on Trl and its operation. So let’s pretend for a
moment that Trl doesn’t exist, and that Tr2 has
conventional biasing, repeating last month’s circuit,
but with dotted lines to show that the BC109 between
them is really the Tr2 of our present Fig. 26. We
now have Fig. 27, where some values are inserted
and a few more details are given.

Calculations

Recapping again, we chose a typical transistor and

“typical operating conditions, so in Fig. 27 we state

an I. of ImA, an hyy of 380 and as the base current
I» is the former dividend by the latter,
I 1mA
I, = or ——
heg 380

which is 2-6zA.

If now we refer back to Fig. 26. and connect Trl
in the base circuit of Tr2, making them similar
transistors, as it happens, though they don't
necessarily have to be, we shall see that base current
of Tr2 will flow through Trl emitter, so we can
immediately say that the emitter current of Trl is
2-6uA.

Unfortunately—there’s always a catch, isn’t there?
—at such a low current, almost all forms of
transistor likely to be used in our buffer circuits
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hFE BC107toBC109|
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VCE =5V ]
T; = 25°C \ca\ —",l BC109
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400 >
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Fig. 28: Typical variations of forward current transfer ratio hre with
collector current Ic. Note that curve is for specific collector voltage
Vce.

would have a very small a.c. current gain hs. in these
circumstances. Now do you see why I began with
that upper-case and lower-case argument.

We must do something about this. Increasing the
current in Trl is the obvious first thought, so we
refer to the hgp/I. graph for the transistor in
question. )

Messrs Mullard, as ever, are immensely helpful,
and can provide graphs that tell us practically
everything except the Sign of the Zodiac when the
transistor was born, so our Fig. 28. is a reproduction
of their ‘“typical variation of forward current
transfer ratio with collector current”. Please note,
this is at a particular collector-emitter voltage, in
this case Vee=35V. But from this we can get some
idea of what we want, and this is the sort of
collector current it would be desirable to use. Here,
we see the lowest usable value is down around 10xA.
We shall use a collector current of around 50:A, and
from the graph we can see that this will give us
a d.c. current gain, hpg, of somewhere around 260.

Increasing I,

We have 2:6xA of emitter current so far, and
we need 50pA. Let’s just revert to previous theory
and stick in another resistor Re; from the emitter
of Trl to the negative line, as in Fig. 29. Now, this
circuit is not for construction: it is deliberately

+7-7V

Fig. 29: The voltage and current plan of the simple circuit from which
the final working model will evolve.
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drawn to illustrate the design theory; please bear
with me!

We have included the known voltages and currents,
that is the collector current of Tr2, which is 1mA,
and the base current of Tr2, which is 2-61A. So the
emitter current is effectively the same as the
collector current, as the effect of the very small
base current, which also flows through Re:. can be
ignored. 1mA flowing through 2:7kQ gives a voltage
drop of 2,700/1,000 or 2-7V. That’s our emitter
voltage of Tr2 fixed.

The base to emitter voltage of a silicon transistor
is around 0-6V, so we come up with a base voltage
for Tr2 of 2:7 + 0:6=3-3V. Take another look at
Fig. 29. This is now the emitter voltage of Trl,
which was one of the missing factors. Again add
0-6V and we get a figure for the base voltage of
Trl,ie., 3-3 + 0-6=3-9V.

Re: is the mystery component. The emitter current
of Trl will be the sum of that base current previously
considered and the current flowing through R.. But
we have already said that the required emitter
current is to be 50pA. So that leaves us with 50 +
2'6 or 52-6xA as the actual emitter current.

I
3M

>

477V

Raec
—AN/—+0V
1.2k :

+
Cdec

0-0224F § 100uF

<
input R1

Fig. 30: The end result, a Darlington Pair input circuit with reasonably
high impedance, good stability and the gain required.

The collector current Ig of Trl flows through R
and we know the emitter voltage. So R« the emitter
resistor :

3-3v 33 3-3 x 1,000,000
or ——— = 66,000Q
50x 10 50
Choosing components within a 5% tolerance range,

we can settle for a preferred value of 68k, and
this is now marked in on Fig. 29.

Base current Tri1

We now have the correct base current in Tr2 and
the correct emitter current in Trl so can go on to
calculate the values of bias resistor we shall need.

The base current of Trl will be its collector cur-
rent (which we know) divided by hyg, the d.c. current
gain. But this base current is only a very small frac-
tion of the emitter current, and can be ignored for
the next calculation.

Taking the collector current I, of Trl to be the
same as its emitter current, 52-6pA, we prove this
point by saying:
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somewhere near 0-2pA.

Developing our final circuit, Fig. 30., and ignoring
for the moment that I've already marked in the
values of Rl and R2, let’s calculate their ohmic
values from what we already have. First, a proviso:
for good stability, we want about five times as much
-current flowing in the bias chain as we have base
current. S0, 0:2 X 5=1uA as a guiding value.

We know the base voltage of Trl is 3-9V. The
lower resistor, R1, has our desired figure of 1pA
through if, so the value is

Rl = ———
) Ix10°

This is a standard value, and a 5% tolerance com-
ponent would be used.

R2 has a voltage dropped across it which is the
difference between the-collector voltage (in this case,
the positive rail after decoupling) and the base
voltage, =7-7—3-9=3-8V. So

3-8

or 3-9 x 1,000,000 = 3-9MQ

R2 =
12x10°
where the denominator in this case is the 1xA flowing
through R1 plus the 0-2pA of base current.

38,000,000

R2 = = 3,166k(2

12

A 3M( resistor, 5%, is near enough, and two
1'5MQ resistors in series may be a more practical
solution.

If you are in doubt about this tolerance business
and having to make up values with series or parallel
resistor combinations, bear in mind the simple rule:
in series, variations in the biggest resistor have most
effect—in parallel, variations in the smallest resistor
have most effect.

Input resistance

Looking into the base of Trl, ignoring R1 and R2
for the moment, the input resistance is calculated
from Rin=heg X hee x RE(2). Approximately—
because we now ignore those tricky hidden
resistors, ro of each transistor, which are now very
small in comparison with the values of external Re
we have calculated.

Provided Re is many times larger than Re, its
shunting effect on the input of Tr2 will be negligible.
Make it between 5 and 30 times the value of Re
and we shall not have many worries, so our Re
is 68k<.

Harking back to the formula for Rin, we get the
ht figures from the published data sheets (hse rising
as collector current rises, remember), see Fig. 31.
Rin =240 X440 X 2,700 =285-12M(} to be exact.

The Stage Resistance is the parallel combination
of this with R1 and R2, which is—work this one out
from the formula

1 1 1 i 1 1 1

285MQ

S 4+ —
Rpy R1 R2 Ry, 39MQ  3MQ
approximately 1-6MQ

Decoupling

Theory and practice never coincide, and the -
desired rail voliage may be quite a lot less than a
convenient battery size. So we drop the residual
voltage and decouple the line to prevent alternating
signals modulating the battery resistance and
causing the supply voltage to vary.

The components used are shown in Fig. 30. and
are calculated from the voltage difference 9V —~7-7V
=1-3V divided by the total current. This is the
collector current of Trl, 0-05mA, of Tr2, ImA and
in R2, 0-0012mA, total 1-0512mA. _

We can take this as 1mA through Ru.., giving

13

or 1-3k{}. Again, -using the ncarest pre-
1X10-3
ferred value, within tolerance, we’ll settle for 1-2kQ
at 5%.

The decoupling capacitor needs to be quite {arge,
as we have already discussed, and a practical value
is 100pF. Similarly, a practical value of the output
coupling capacitor, Cou, would be around 10xF.

1000 BC107 to BCI0O
brE
| Tj=25°C T
Jf=1kHz et
500 an T
] T Le——1T"1 =
e 11
L =10V
300 % =
-
8C109 A e
l I ’4//
200 BC107 A
Bc108!”]
100 \
102 3 5 Tqgt 357, (G
Ie (mA)

Fig. 31: Graph of variation of input impedance with collector current.

But Cix need not now be so large as we previously
needed. The a.c. resistance (impedance) into which
it is feeding is so much higher than before that a
value such as 0-022yF could be used. To check this,
take the value that gives the same reactance to your
desired lower frequency limit as does the input
impedance of the circuit—i.e., the —6dB point
(voltage). This works out to around 4Hz for 0-022,F
which is plenty good enough for our purpose.

Before leaving the subject, | revert to that

designation “Super Alpha”. The term alpha, symbol

z, you will remember from previous notes is in our
case the same as hr.. As we obtained our Ri, by
multiplying the two h: figures, the effective hi. of

~ the Darlington Pair is called Super Alpha.

.Other uses

We have only been talking about input circuitry,
and an impression may have been given that the
Darlington pair is explicitly an input device. Not so,
and just to prove it, but without any calculations,
Fig. 32 shows four possible configurations of
complementary push-pull output stages of audio
amplifiers. These are stripped to their essentials,
and have all been used in some form or another.

The use of the Darlington pair in power amplifiers
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PNP

PNP

(o)

@ @ow

Fig. 32: Four variatio.ns of the Darlington Pair as used in push-pull
output circuits of commercial power amplifiers, o

overcomes (to some extent) a disadvantage of
complementary symmetry, which is high current
dissipation of a Class A driver transistor. Some other
solutions exist, of course, such as quasi-complemen-
tary circuits, where the driving pair are “opposites”
and the driven pair a matched and similar pair of
transistors. This is not the place to talk about power
amplifiers—a fascinating subject—but to illustrate

the Darlington pair, so first to Fig. 32(a), where

the two “halves” of the complementary circuit are
formed from two pairs, much the same as we have
already dealt with. '

The drawback here is a biassing problem: base/
emitter voltage at the point of comduction differs
widely between driver and output frausistor. Some
bias adjustments are needed to supplement the work
of the diodes. : )

Fig. 32(b) is an alternative, solving some problems,
but really doing no more than turning the Darlington
pairs upside down. | 2

If we try, instead, the pair “inside out”, we pro-
duce the cascaded complementary configuration of
Fig. 32(c) where each set operates as an emitter fol-
lower. It is easier to provide bias because the diodes
are more easily matched, but Fig. 32(d) shows the
more usual solution, where we get the power gain
of the two cascaded common emitters and a better
bias system. But it has a drawback not always taken
care of in eventual construction, and that is a more
touchy thermal stability.

TO BE CONTINUED
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\ E. WILDMAN of Southall, Middlesex has been
F busy with his Practical Wireless medium

s wave loop antenna. North American stations
logged include WOR New York on 710kHz; CBM
Monireal on 940kHz; WINS New York 1010kHz;
CBA Moncton on 1070kHz; WBAL Baltimore
1090kHz; WNEW New York 1130kHz. He asks if
medium wave DX is best during periods of anti-
cyclonic weather. Although high pressure systems
affect v.h.f. reception they appear to have no effect
on the medium waves. Propagation on the lower
frequencies is through the ionosphere which lies
far -above the thin shell of weather that surrounds

"the earth.

- P. J. Kay who lives in Magull near Liverpool,
reports reception of WNEW 1130kHz at 0030hrs on
November 15th using a Perdio transistor portable.
Very occasionally, high power North American
medium wave stations such as WNEW, which is
50kW, are received in this country at considerable
strength and can be heard from a favourable loca-
tion. on simple equipment. More reliable reception
will be obtained by using a sensitive and selective
reéeiver of communications standard along with an
outdoor aerial or an indoor medium wave loop.
Search before midnight for the following stations,
all of which have been logged frequently during
recent months. CBN St John's, Newfoundland on -
640kHz; CJOX Grand Bank, Nfid and WOR New
York, both on 710kHz; WDHN Boston on 850kHz;
GJON St. Johm’s 930kHz; CHER Sydney 950kHz;
WINS New York 1010kHz; CBA Moncton 1070kHz;
WNEW 1130kHz. These broadcasters are easy to
identify as they use their callsigns frequently. After
midnight look for Godhavn in Greenland on 650kHz.
Tt can usually be heard with programmes in Danish
or “Greenlandic”’, when reception from North
America is favourable.

Harold Emblem of Mirfield, Yorkshire, reports
reception of the new EAKS5, Radio Popular Las
Palmas in the Canary Islands on 836kz. Michael
Barraclough of Whitby mentions that this new-
comer to the band is anxious for reception reports
which should go to AP744, Las Palmas de Gran
Canaria-1, Canary Islands. Harold has also logged.
the new outlet at Abu Dhabi in the Persian Gulf
on 809kHz at 0230 hrs. Radic Pakistan has been
heard testing on 1010kHz and has been logged by
the writer at 2320hrs. This station is believed to be
in West Pakistan. ' ’

Gordon Darling of South Harrow draws attention
to a recent supplement to the Post Office Guide which

 says that Commonwealth Reply Coupons are no

Tonger accepted in Canada, Australia, Ceylon, Trini-
dad and Tobago. In future, MW DXers sending re-
ports to Canada will have to enclose an International
Reply Coupon. . ‘ -

Please send reports and information about the
medium waves to the author at 132 Segars Lane,’
Southport, PR8 3JG. .
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* INCREASE
YOUR
KNOWLEDGE

Established 1891

MANY COURSES TO CHOOSE FROM incl.
RADIO & TV ENGINEERING & SERVICING,
TRANSISTOR & PRINTED CIRCUIT SERVICING,
COLOUR TV SERVICING, ELECTRONICS,
NUMERICAL CONTROL ELECTRONICS,
TELEMETRY TECHNIQUES, CONTROL SYSTEMS,
ELECTRONICS FOR AUTOMATION,
COMPUTERS, ETC.

ALSO EXAMINATION COURSES FOR

C. & G, Telecommunication Technicians’ Certificates
General Radio Commumcauons Certificate

Radio Amateurs’ Examination

General Certificate of Education, etc.

BUILD YOUR OWN RADIO AND INSTRUMENTS

‘With an ICS Practical Radio & Electronics Course you gain a
sound knowledge of circuits and applications as you build your
own S-valve Superhet Receiver, Transistor Portable, and high-
grade test instruments (shown below). Everything simply ex-
plained. All components and tools supplied. For illustrated
brochure, post coupon below.

r-———-———————————————————

1 PLEASE SEND FREE BOOK ON

RADIO
TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

C & G Radio Servicing Theory

THERE IS AN I CS COURSE FORYOU

Whether you need a basic grounding, tuition to complete
your technical - qualifications, or further specialized
knowledge, ICS can help you with a course individually
adapted to your requirements,

There is a place for you among the fully-trained men.

They are the highly paid men—the men of the future.

If you want to get to the top, or to succeed in your own

ll:;:sidness,’ put your technical training in our experienced
nds.

ICS Courses are written in clear, simple and direct language,
fully illustrated and specially edited to facilitate individual
home study. You will learn in the comfort of your own
home—at your own speed. The unique ICS teaching
‘method embodies the teacher in the text; it combines
expert practical experience with clearly explained theoretical
training. Let ICS help you to develop your ambitions and
ensure a successful future. Invest in your own capabilities,

FILL IN AND POST THIS COUPON TODAY

You will receive the FREE ICS Prospectus /i_st_ing the examingti?n

and ICS technical courses in radio, tel and elect
PLUS details of over 150 specialized subjects.

Accredited by the CACC.

o
S N

.‘

INTERNATIONAL CORRESPONDENCE SCHOOLS

T

[

i
i |
I (BLOCK CARITALS PLEASE) |
I ADDRESS I
| |
| |
i |
: OCCUPATION...... AGE :
| 1
|

Dept. FB28, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4U). i

———————————————————————J
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0 MONTHLY
NEWS FOR
DX LISTENERS

OW that we have all recovered from the
N Festive Season we can get back to our shacks
and start logging some DX. Many of you will

have received new equipment as presents so how
about putting it to good use and sending in a report.

Logs
The first report this time comes from Bryan Ewing
in Seven Kings, IIford. Bryan’s equipment consists of
a Codar CRT70A, an ATU and a 50 foot long-wire,
his log included: —
6025 Radio Portugal at 2112.
6075 R.A.I., Rome, Italy at 0436.
6120 S.B.C., Berne, Switzerland at 0152.
6170 Radio Sofia, Bulgaria at 1900.
7105 R.N.E., Spain at 2030.
7230 Radio Monte Carlo at 1125.
7290 Trans World Radio, Monaco at 1525.
9460 Radio Pakistan at 2005.
9525 All India Radio at 2015.
9615 H.C.J.B., Quito, Ecuador at 0402.
9625 Radio Sweden at 1115.
9645 Vatican Radio at 2030.
9680 Trans World Radio, Monaco at 0925.
9710 H.C.J.B., Quito, Ecuador at 0146.
9912 All India Radio at 2015.
11710 R.A.E., Argentina at 2345.
11730 R. Nederland, Bonaire at 0200.
11750 Finnish B.S. at 1000.
11815 Trans World Radio, Bonaire at 0110.
11830 Radio Havana, Cuba at 0109.
11835 R.T.V. Algerienne in French at 2100.
11875 R.S.A., South Africa at 2347.
11895 All India Radio at 2330.
11955 Voice of the Lebanon at 0230.
15200 Vaticarn Radio at 1500.
15200 Voice 'of Nigeria at 0648.
15325 Radio Canada at 1520.
15410 United Nations Radio at 1700.
17820 Radio Canada at 0743.
17945 Radio Pakistan at 1345.
21545 Radio Accra, Ghana at 1445.
21590 Radio Pakistan at 0806.
(All these transmissions were in English except
where otherwise stated.)

Robin Yates of Deganwy, Caernarvonshire heard
the following stations on his Alba stereogram: —

5960 H.C.J.B. Quito, Ecuador at 0800.

5990 Radio Canada at 0715.

7310 Radio Vilnius, Lithuania at 2230.

9530 _All India Radio at 1930.

9690 WNYW, U.S.A. at 2100.
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9805 Radio Cairo at 2145.

11935 FEBA, Seychelles noted at 1730.
15130 WNYW, U.S.A. at 2000.

15155 Radio Havana, Cuba at 2010.
17720 WINB, Red Lion noted at 1930.
17855 NHK, Japan at 0800.

Clive Jones of Colliers Hatch near Epping describes
his equipment as “a four valve domestic receiver with
a looped, coiled and bent, untuned dipole!” This
equipment enabled him to hear:—

6025 Radio Portugal in English at 2100.
9009 Kol Israel in English at 2120.

9480 Radio Kiev, Ukraine at 1950.

9545 R. Accera, Ghana in English at 2115.
9630 R. Sweden, Saturday Show at 1100.
9695 R.S.A., South Africa at 0040.
11720 Radio Canada in English at 2120.
11765 Radio Australia at 0900.

17880 H.C.J.B., Quito, Ecuador at 1915.

Julian Moss of Rayleigh has a Meridian 10 trans-
istor superhet and a 60 foot long-wire enabling him
to hear: —

5960 H.C.J.B., Quito, Ecuador at 0815.

6025 R. Portugal, Voice of the West at 2130. .
7235 R. Australia in English at 1530.

9460 R. Pakistan with news at 2100.

9525 R.S.A., South Africa, English at 2245.
9530 A.L.R., Delhi in English at 1915.

9530 V.0.A., Monrovia, sign-off at 2230.

9545 R. Accra, Ghana in English at 2045.
9550 Finnish B.S. in English at 1830.

9570 R. Australia with DX News at 0735.
9575 R.A.L, Rome in Italian at 2130.

9620 R. Belgrade, Yugoslavia at 1550.

9625 R. Sweden in English at 1255.

9625 Radio Canada at 0720.

9670 Damascus, Syria, news in English at 2030.
9690 WNYW, U.S.A. at 2000.

9695 R.S.A., South Africa in English at 2215.
9745 R. Baghdad, Iraq in German at 2045.
11720 Radio Canada in English at 2120.

11765 Radio Australia in English at 0735.
11770 A.F.R.T.S., football match at 1950.
11790 A.L.R., Delhi; news in English at 2200.
11805 VOA, Greenville, N. Carolina at 1930.
11970 R.S.A., South Africa news in English at 2238.

s o et e S T S e e

Reports should arrive by the 15th of the month and
be addressed to me at 5 Ranelagh Gardens, Cran-
brook, Ilford, Essex. i
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PRACTICAL

L el WIRELESS

Digi/tgl
Clock

Times certainly are changing. Eighteen
months ago you would have been lucky to
afford the components for a digital clock
even if you could have found a supplier—
but 1972 sees the dawning of a new age.
While digital techniques become better
_known, prices continue to fall (about 50%
fast year), This digital cliock is mains fre-
quency operated and although it uses 12
i.c.’s (price at the time of writing 67p each)
there is practically nothing else apart from
the readout tubes. For the serious con-
structor now Is the time to enter the digital
field and how better than with a really
practical project such as our digital clock.

PLUS MANY OTHER CONSTRUCTIONAL ARTICLES
AND ALL THE REGULAR FEATURES. BE CERTAIN
NOT TO MISS THE NEXT ISSUE. PRICE 20p

Aithough surplus transis-
tors are excellent value,
a small percentage are
usually duds. The transis-

- tor tester to be described
in the April issue has '

been specifically designed
to sort these out. Both
NPN and PNP devices can
be tested and an unusual
feature is that gain is
directly read off, even
though the meter used is
of the cheapest type avail-
able, This is a thoroughly
ingenious project for its
simplicity—be sure not to
miss it.

ANSSTORTESTER |

ALL IN THE APRIL ISSUE

Wwww americanradiohistorv com

ON SALE 3vd,

MARCH
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UITE an easy month on the Amateur bands

with not too many scribes sending in logs.

I expect you're all still getting over the
excitement of Christmas plus the novelty of the
presents. Hands up all those who got a nice new
receiver?

Some reporters have bemoaned the difficulties of
learning to read c.w. signals and have asked if there
is any “easy” way to pick up the morse code. If
you own a tape recorder then you’re half way there.
All you need is some sort of morse key and buzzer
(or better still an oscillator) and you can record
your own morse. This will give you practice at send-
ing and you can then play the tape back and prac-
tice reading also. Advantage is that you can send
at just the right speed for your particular ability
at receiving. Hint; use groups of mixed letters which
don't make any sense, i.e., AMSZX, ATHQP, etc.
This stops you anticipating the next character and
makes sure that you really do “read” every symbol.

Another ‘aid is the many slow morse transmissions
which members of the R.S.GB. put out specifically
for those wishing to learn to read cw. Topband
is a favourite and since these stations are located
all over the country there is almost certain to be
a local station near you. In any case, you can see
how many of the slow c.w. members you can log.
There is some very good d.x. to be heard on cw.
On topband, for example, down very close to 1-8MHz
you can often hear W stations. So get a copy of the
code, learn it and start using your receiver to the
full. Incidentally, you need a b.f.o. for c.w. reception
and if you are one of the many who are just getting
your feet wet on the amateur bands with a com-
mercial broadcast-type receiver which happens to
cover short waves but which doesn’t have a b.f.o,
then take a peep at the January 1972 issue of Prac-
tical Wireless. On page iii of the Experimenters
Circuits Supplement you will find a very simple
circuit for a b.f.o. which can be used in conjunction
with most receivers. Check that your receiver has
an if. of 465kHz or 1-6MHz otherwise you will need
to change the if. transformer shown in the circuit.
Incidentally, this external b.f.o. will also enable
you resolve single sideband too.

If you kid yourself that you are already well
proficient in the gentle art of reading c.w., try
tuning in at 1900g.m.t. on the first Tuesday of each
month. Listen on 3-520MHz for the G3BZU morse
proficiency transmissions. These rattle merrily away
at 20, 25, 30, 35, and 40 words per minute. If you
get it all down 100 per cent correct and send it with
10p to the QRQ Manager, RNARS, H.M.S. Mercury,
Leydene, Petersfield, Hants, you get a nice certifi-
cate which tells all.and sundry what a super dot and
dash sorter-outer you really are.

Another query which keeps cropping up in the
mail is the one involving some poor s.w.l. who, while
reading about beams and long wires, is stuck in a
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room on the umpteenth floor of a ‘“no aerials
allowed” block of flats.

One idea is to build an a.t.u. (antena tuning unit)
and put a length of wire around the picture rail.
Another sneaky (but effective) aerial is made by
getting a length of enamelled copper wire, about
24 s.w.g., boring a hole in a small sorbo ball and
pushing the end of the wire through and anchoring
or tieing it. You can now lower the ball out of the
window and play out the wire. You've virtually got
a vertical antenna and the good thing is that even
with Al vision, 24 s.w.g. enam. is invisible at more
than a few feet. Idea of the rubber ball is to weight
the wire and hold it down and also, if it’s windy,
the ball doesn’t stove in someone’s window 22 floors
down. The idea of using some form of metal rod
clipped to the window ledge will work but there is
always the hazard that it will fall off and skewer
some poor soul to the sidewalk—definitely not
recommended !

Gibby’s been chattering again and not getting on
with the logs, but some questions in the mail come
up again and again, so periodically it seems a good
idea to answer these.

Chris Kitchener (Haverhill) has been swotting for
O-levels and the R.AE. (gd 1k OM). Time between
“swots” brought signals from SVOWII, SM4DIT/MM,
VK2YU, ZD3D, ZL3RB, 4X4SM, 8R1J, 9HICU and
9J2JY all on a TR500SE receiver and PR30 pre-
selector plus a tank whip at 36ft.

Interesting letter from John Stevenson (Woking)
who has been playing with a solid state direct con-
version receiver. This has two BC108’s as a product
detector fed from the aerial, BC108 b.f.0. and another
three BC108’s as an a.f. amplifier. Aerial is 50ft. end
fed “wrapped round an oak tree.” (Bet it brings in
the signals a “Treet”). Preliminary peeps on 14MHz
raised visions of CT1BT, ISILID, IT9CLB, PY7EXY,
UA3IQO0, UB5AD, ZE1BP, 5Z4GK, 9H1GK.

Howard Dearing has dropped the s.w.l. prefix and
now talks back signing G3XVX. Rig is a homebrew
running 25W p.e.p. and 10W c.w. Receiver is a
Hammerlund Super Pro with a homebrew topband
converter using 3-1-3:3MHz as an i.f. Howard’s log
for 1-8MHz stations worked (I’m green already)
reads: K2GNC, K8RNE, VE3EK, W1IWQC, W2FD,
W2IU, W2UEZ, W3GM, W4WFL/1, W4QCW, ZDSAY
(Ascension Island) all on c.w. On s.s.b. the log reads:
WIWQC, WIHGT, W2HCW. Antenna is an inverted
1. Marconi with 55ft. vertical section some 10ft.
longer than an electrical quarter wave and tuned
with a series capacitor. Earth system is a radial
affair plus 12 buried copper pipes.

Logs, in alphabetical order please, to arrive
by the 15th of the month to:

12 Cross Way, Harpenden, Herts.
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HENRY'S o 8ost

BY ATES - EMIHUS -

FAIRCHILD

FIRST GRADE 820°
- FERRANTI -

BRANDED

GERMANIUM and SILIC!
TRIACS, FETS, ZENERS,

ON TRANSISTORS, DIODES, RECTIFIERS,
BRIDGES and INTEGRATED CIRCUITS

AAY30
AAY42
AAZ18

BC117

§0p j BFX29

p | BF154
0p { BF159

BDI15 75p
BD123 85p
BD124 80p
BD131 75p
BDI32 80p
BDY1l

BDY17
£1-50

BDY38 65p

BDY60
£1-00

BF1156
BF158
BF180
BF194
BF195
BF196
BF197
BFX13

BFX30

B8X20
BBX21

BEY27 1]
BST9A 18p

0p | BSY95 1%

15p

0p | GEX66
£1-5

BUL0S 22 25

BZY7E£1 00
GET102 85p
GET103 25p

p | GET111 45p

GET113 25p
GET114 20p
GET115 50p
GETI116 55p
GETS80 45p
GETB82 30p

GM378A 55p
MATI101 25p
MATI121 25p
MC724P 60p
MJ420 80p
MJ421  80p
MJ2801

M.J2901
£1-50
MIE340 50p
MIE370 20p
MJE371 80p
MJIE520 75p

MJES21 70p
MJIE2955

£1'10
MIE3065 -

P
p | MPSAO08 25p

MPSA56 20p
MPSA70 16p
MPBU06 50p
MP8USS 550
NKT214 20p
NKT218 35p
NKT403 75p
NKT404 55p

7
OA! 200 ki

FOA202 10p

0C18

8 45p
ZTX10% 15]1
ZTX108 12p

0 | ZTX109 15p

ZTX300 12p
ZTX301 15p
ZTX302 20p
ZTX303 20p
ZTX304 25p
ZTX600 15p
ZTX501 15p
ZTX502 20p
ZTX503 17p
ZTX504 40p
ZTX631 28p
IN9ld 7p
INO16 10p
IN4148 Tp
1844 79
8921 7w
13922 8p
2G301 2
2G302
2G303
2N404
2N696
2N697
2N698
2N706
2N708A.
2N708
2N930
2N987
2N1131
2N11532

2N1802 18p

Full transistor

TRANSISTORS

A SELECTION FROM OUR LIST

2N1303
2N1304
2N1305
2N1306
2N1307
2N1308

2N2"18A

2N2219

25p
20p

2N2219A

2N2220
2N2221

25p
26p
20p

2N2221A

2N2222

25p
20p

2N2222A

2N2369

2N2369A
1!

2N2646
2N2004

2N2904A
28

2N2005

25
15
5p
s0p
20

24
25p

2N2005A
250

2N2006

20p

2N2905A

2N2007

25p
23p

2N2907A

2N2925
2N2928

2N3772
2N3773

£
2N3791
2-75

2N3819
2N3820
2N3823
2N 3824

9N3903° 20p

2N 3906
284088
2N4061
2N 4062

p | 2N 4289

2N 4290
2N4871
2N5457
2N5458

2N5459 40p

40250
40360
40361
40362

0p
40430 £1-00

40543

35p
85p
5

95p
2!

12p
12p
180
12p
12
350
30p
35p
50p
40p
40p

5
85p

40594 £1-06
40895 £1-05
40636 £1-10

list available—

send for your

free copy today!

LT.T. -

O
0 RATEL

MULLARD - NEWMARKET ' PHILIPS - R.C.A. -

BRAND NEW FULL SPECIFICATION TTL74 SERIES

L.T.T. AND TEXAS

TEXAS

QUANTITY
OFFERS !
FROM STOCK

AF117 Mullard 20p

1 AMP MINIATUEE PLASTIC WIRE
Type PLV. 1-49 50+

ENDED
120+ 500+1000+

BRANDED FAIRCHILD, 25 + 17p
DEVICES MAY BE MIXED TO QUALI!'! FOR QUAITI‘.“ PBIOE’! 100 + 15p
XNo, Description 1-11 25-99 250+ 500 + 12p -
%400 Quadrupie 2-input NAND gates o .. 200 189 14p llll 12p 1000 + '10p
7401 Quad 2-input open collector NAND gates .. 20p 18p 16p 14p 12p
7402 Quad 2-input NOR gates .. 20p 18p 16p 14p 12p 646 11 |
7408 Quad 2:input open collector NAND gates .. $0p 18p 16p 14p 15p [ 2N otorola
2404 Hextuple inverters . . 20p 18p 16p 14p 12p 40p
7405 Hex inverters with open cotlector ou'.pnts a 20p 18p 16p 14p 12p 25 + 35p
7410 Triple 3-input NAND gates . . 20p 18p 16p 14p 12p 100 + 32p
74183 Dual 4-input Bchmitt triggers o 30p 27p 25p 22p 20p 500 + 28p
7420 Dual 4-input NAND gates . 20p 18p 16p 14p 12p 1000 + 25p
7430 Bingle 8-input NAND gates 2 ggg }.gp ign {:p %gg
7440 Dual 4-input NAND buffer gates D p p B
7441 BCD-Decimal decoder/lele driver 75p 72p 70p 60p 35p ] OC170 Mullard 250
7442 BCD-Decimal decoder (4-10-line) TTL O]P 75p 72p 70p 60p 58p 25 + 20p
7443 Excess 3-Decimal decoder TTL outputs .. 81-00 95p 80p 80p 70p 100 + I8p
7447 BCD-Decimal 7 seg. decoder/indicator driver £1-76 £1.60 £1-45 £1-30 21-15 500 + I5p
7448 BCD-Decimal 7 seg. decoder/driver TTL O/f £1:75 £1-60 £1-45 £1-30 £1-15 1000 + 13p
7450 Expand dual2-input AND-OR-INVERT gates  20p 18p 16p 14p 12p
7451 Dual 2-wide 2-input AND-OR-INVERT gates 20p 18p 16p 14p 12p BY127 Mullard 158
7458 Quad 2-input expand AND-OR-INVERT gates 20p 18p 16p 14p 12p It
7454 4-wide 2-input AND-OR-INVERT ga'.ea 20p 18p 16p 14p 12p 25 + 12p
7460 Dual 4-input expanders ’ 16p 14p 12p 100 + 10p
7470 Single J-K filp-flop {gated inputs) 25p 22p 20p 500 + 9p
7472 Bingle J-K Bip fop (gated mput.s) 25p 22p 20p 1000 + 8p
7478 Dual J-lg ﬂltl]) flop ﬁ; gg; gg:
7474 Dual D fi}
7275 Quadruple blatablé latch 400 gsp  asp [§ OC35 Mullard 50m
7476 Dual J-K flip-flops with Presct ‘and Clear 34p 81p 28p 25 + 45p
7480 Gated Full Adder .. e 67p 59p 55p 100 + 40p
7481 16-bit read/write memory 5 5 21-10 £1-00 90p 500 + 35p
7482 2-bit binary Full Adder - oo Jop 85p 80p 1000 + 30p
7483 4-bit bhmrg Full Ad&g- o " gg; gg; ;la:
7484 16-bit RAN with gated write inpu
7486 Quadruple 2-input Exclusive OR ga'.es 38p 85p 33p 2"2922:Gre:n top
7490 DBCD decade counter .. 65p 60p 55 + %
7491 B-bit shift register 80p 80p 70p 100 + 8p
74982 Divide twelve counter = 85p 80p 55p 500 + 6p
7493 4-bit binary counter 85p 60p 55p 1000 + 5p
;434 Dual entry 4-bit B'hlﬂ. I'thter ;g; gg; %:
495  4-bit up-down shilt register
7498 5-bit parallelfserial infout shm. reglster 95p 80p 83p BC107 All Makes
7410y 8-bit bistable latch 22-00 21-75 £1-50
74118 Hextuple Bet-Reset latches .. a0 00 90p 80p 70p +
74121 Monostable multlvibrators e 890, 50p 46p 41p 100 + 7p
74141 BCD-Decimal decoder/Nixie driver .. 00 20p 80p- 70p 500 + 6p
74145 BCD-Decimal decoder (1- 4-line} TTL O/F - 50 £1-30 £1-10 £1-00 1000 + Sp
74150 16-bit data selector/multiplexer ﬁgg 5 !2-:5 2% "’11,5 !%ogﬁ
75151 8-bit data selector/multiplexer -
T o e atae Aaia actector muiplexes 8138 €187 480 115 410 2N3055 Fairchild
74154 16-bit decoder/deraultiplexer .. 20.00 #1-75 21-56 £1-30 21-05
74155 Dual 2-line to 4-line decoder/demul'.lplexer £1-55 £1-47 21-36 -10  21:05 25 + 65p
74158 Dua! 2-line to 4-line decoder/demultiplexer £1-55 £1-47 21-85 2£1-10 £1-05 100 + 50p
74190 Sync decade up-down counter, L-line mode 1.5 £1-85 £1-75 z1.60 2£1-50 500 + 40p
74191 Bync 4-bit up-down counter, 1-line mode £1-95 1-85 £1-75 £1.60 21-50 1000 + 35p
74192 Sync decade up-down counter, 2- lineod mod: :g 88 !l-gg ll-gg 51'33 ﬁgg
74193 8ync 4-bit up-down counter, 2-line mode o - . . .
74198 Srme 4 Uit up-do e v eouater . $1.80 140 41.30 $1.10 £1-00 | BYZI3Mullard25p
74197 Asynchronous precettable 4-bit binary counter £1-50 £1- 40 21-30 £1-10 £1-00 25 + 20p
Complete data on the abave in booklet 20 pages, Ref. 29, issuc 2 at 15p post paid. i00 + 17p
Texas 1.C. Handbook, Complete information on 100 typea. 40p. Post 10p. 500 + I5p
Integrated circuit sockets 14 pin D.LL. £6p; 16 pin D. T1. 80p. 1006 + 12p
L ———
INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 100
CIRCUITS CIRCUIT 8 Watt Amplifier ; 2% + 8p
MFPCL000P s5p § SLé0sD - Stull with acssssories 100 + 7p
MFC4010P 60p Complate with 8-page PI. Cuwrent 1-11 500 4 6
1C12 2250 ¥ booklet, circuits Type volts 1000 + 5"
PA246 21-50 § and data = 8C35A 100 3 amps 80p P
TAD100 150 8 £1.50 SC35B 200 3amps 85D -
5((‘:%1 e ‘15'3,‘? B 1 8C35D 400 3amps 80p [ 0C28 Mullard 60p
4P
7050 (Tow ~ 76p ZENER DIODES scioa 100 Gamee 9% 0 150 T s0p
709C (TO5) 45p 25 100 500 1000 [§ SC40B 200 6amps £1-05 500 + 450
709G (D.I.L.) 45p 24 + o+ o+ o+ 8C40D 400 6amps £1-00 1900 + 403
7238(381;; 518'80 400;;? 8C45A 100 10 amps 2105
741C( i
MC1303P s0p | Sme  12p10p 8p 7p ep J SCU0B 200 10ampe HO% N oN3gl9 Texas 35p
MC1304P 2 1 watt 8C45D 400 10 amps £1-25 25 + 30p
BL403D £1-50 ZI. series  25p 23p 20p 17p 15p 8C50 A 100 15 amps #1385 100 + 25p
‘741C(DIL) 75p fl 3w 8C50B 200 16 ampa £1-45 500 + 20p
gl;z'rgb; % Oa‘l'znserles 30p 27p 25p 22p 20p SC50D 400 15 amps 21-78 1000 + 17p
23(TOb 10 wad B A F
TOHEL e | R T o e Si0% 500 10 ambe £145 | BCI08 2nd 9
anmp. 3 8 aTe Me
T%gﬁtxtm " 7 sm{px; volt;énes 3-3-100 volt in all J SC50E 500 15 amps £1-95 All Makes 10p
Pre amp 21-50 J standard values. *3:3-33 volt. DIAC 8D2 25p |%¢5) i g:
500 + 6p
SILICON RECTIFIERS BRIDGE RECTIFIERS 1090 + =b

Miniature Potted Silicon 1* X 1" X 37
Cur- Cur

IN4001 8p 5p ip 4p 8)p B Type P.LV.rent1-12 Type P.LV.rent 1-11
IN4002 100 Tp 6p 5p 4ip 4p 1002 100 2a 55p 4004 400 da 75p
IN4003 200 8p 7 6p 5p 43p B2002 200 23 685p 6004 600 4a 80p
IN4004 400 S8p P 6p bp 4ip 4002 400 2a 7§p 1006 100 6a 70p
1N4005 600 10p 8 8p ki 6p 6002 600 2a 80p 2006 200 6a 75D
IN4006 800 12p Op 9p 8y i 1004 100 4a 65p 4006 400 6a 2£1-00
IN4007 1000 15p 12p 10p o9 8p 2004 200 d4a 70p 6006 600 6a 2110

ADI6} AD162 35p
each

25 + 31p
100 + 28p

OUR RANGE IS ALWAYS EXPANDING — Enquiries_invited for new ftypes arriving daily
ADDITIONAL DISCOUNTS —10% 12+: 15% 25+: 20% 100+

NEW LIST - NEW PRICES | DISCOUNTS
12+
18 25+

HENRY'

SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RD.. LONDON. W2. TEL: 01-723 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2.

wWWW americanradioh

1871 TRANSISTOR
LIST 1500+

SEND FOR YOUR FREE
COPY TODAY. ..

10%,

20%,100 +

istorv com

POSTAGE 7|l ALLORDERS

— DELIVERY IS FROM STOCK

We respactiully ask
customers to include
& minimum 1,00 per

y ANY ONE
TYPE

order it helpstoplanaheat

& savas postage as well.
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Wi/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how''—like reading circuits,
- assembling standard components, experimenting, building—quickly aT
without effort, and enjoy every moment. B.I.E.T.’s Simplified Study
Method and the remarxable TECHNATRON Self-Build Outfit take the

mystery out of the subject, making learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . and what’s more, you will
understand exactly what you are
doing. The TECHNATRON Outfit
contains everything yvou need, from
tools to transistors—even a versatile
Multimeter which we teach you to
use. All you need give is a little of
your spare time and the surprisingly
low fee, payable monthly if you
wish. And the equipnient remains
yours, so you can use it again and
again.

You LEARN-but it's as
fascinating as a hobby
Among many other interesting
experiments, the Radio set you
‘build—and it’s a good one—is really
a bonus. This is first and last a
teaching course, but the training is
as fascinating as any hobby and it
could be the spring-board for a
career irf Radio and Electronics,

FREE

BRITISH INSTITUTE
OF ENGINEERING
' TECHNOLOGY

\

A 14-year-old could understand and
benefit from this Course—but it
teaches tne real thing. The easy to
understand, practical projects—
from a burglar-alarm to a sophisti-
cated Radio set-~help you master
basic Radio and Electronics—even
if you are a “non-technical” type,
And, if vou want to make it a
career, B.LE.T. has a fine range of
Courses up to City and Guilds
standards.

New Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO”. This brand new
booklet—just out—tells you all
about TECHNATRON and
B.LE.T.'s full range of courses.

A T N TP IR

Dept. B8, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK

B8 Aldermaston Court, Reading RG7 4PF
and full information — FREE and without

BTo B.LE.T. Dept.
Please send book
obligation.

NAME

AGE

ADDRESS

BLOCK CAPITALS PLEASE

OCCUPATION. ...

LBRITISH INSTITUTE OF ENGINEERING TECHNOLOGY |

L Accredited by the C.A,C.C.
_--------—------J
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WICKS

FOR
BARGAINS

E.A. STEREO AMPLIFIER:

5 watts per channel; In attractive
afrormosia veneered sleeve. Controls:
On-off volume: Bass: Treble:
Balance: Selector: Headphone Jack.
Ceramic or Magnetic PU, Radio and
Tape Inputs: Tape output and
speaker output. Fully guaranteed 12
months parts. 6 months free service.
Size 14"W x 9§D x 45"H approx,
£16-50 inc. post.

3 WAY SPEAKER SYSTEM:

8” twin cone Bass speaker and 3"
tweeter, fitted in extremely elegant
teak veneered cabinet. Size : 184"H x
113”W x 10”D. 8 ohms handle 10 watts,
£7:50 inc. Carr.

GARRARD OFFERS

Garrard SP25 Mk Il (Rec. Price
(£15-85) Our Price £11-25, Carr. &

Ins, 50p.

Garrard SP25 Mk Il ready wired in
beautiful teak plinth with tinted perspex
cover. (Fitted with 5-pin DIN plug or
phono plugs—state choice) (Rec.
Price £23:19). Our Price £16. Carr. &
Ins. 75p.

Or with choice of fitted cartridges.
SP25 Mk lll/Sonotone 9TAHC (Rec,
Price £27-29) Our Price £18, Carr. &
Ins., 75p.

SP25 Mk lIl/Shure M3DM (Rec.
Price £31-02) Our Price £20. Carr. &
Ins, 75p.

SP25 Mk l11/Goldring G800 (Rec.
Price £36:19) Our Price £21. Carr. &
Ins. 75p.

SP25 Mk l1l/Shure M55E (Rec. Price
£36-16) Our Price £21. Carr. & Ins. 75p.
Note! Garrard SL65B (Automatic
Changer version of SP25 Mk IlI)
alternatively supplied—please add

£3 to above prices.

Garrard AP76 (Rec. Price £27-85)

Our Price £18-85. Carr. & Ins, 50p.
Garrard AP76 ready wired in beautiful
teak plinth with perspex cover (fitted
with 5 pin DIN or Phono plugs).
Please state choice. (Rec. Price £39-85).
Our Price £24-94 Carr. & Ins, 75p.

OR WITH CHOICE OF FITTED
CARTRIDGES.

Garrard AP76/Shure M3D (Rec.
Price £47:26) Our Price £28-94.

Carr. & Ins. 75p. Garrard AP76/Shure
M55E (Rec. Price £52-82). Our Price
£31-35. Carr. & Ins. 75p.

Garrard AP76/Goldring G800 (Rec.
Price £52-82) Our Price £31-35. Carr.
& Ins. 75p.

Garrard 2025TC fitted with stereo/
mono cartridge. £8-99. Carr. Paid,

TEAK PLINTH & PERSPEX COVER
Ready cut to take 2025TC, SP25 i, SL65B
available at £4-99. Carr. & Ins, 35p.

CARTRIDGES (Al with diamond stylus)
Sonotone 9TAHC dia. Rec, Price
£4-10. Our Price £1-99

Shure M3DM (Rec. Price £7-41) Our
Price £4-87.

Shure M55E (Rec. Price £12-97)
Our Price £9-00.

Goldring 800 (Rec. Price £13-00
Our Price £7-50.

Goldring 800 H (Rec. Price £10-69)
Our Price £6-99.

P & P 18p any type

@ Guaranteed all
brand new best
quality goods.
No rubbish.

o Mail order only.

@ All enquiries
SAE please.

Special Offer!
Grundig GDM312
Dynamic Micro-
phones, List £7.35
OUR PRICE £3.
P & P 30p

HI-Fi Stereo
Headphones
{Value £5-00)

Only £2:25 inc. post.

Speaker Cloth
Best quality. Width
36", Under half price at
55p per'yd. Black with
gold fieck, will blend
with any room setting.
End of stock line. yds
and yds must fo.

Plugs, Sockets
and Leads.

Phono plugs; 3p each
30p per dozen.

2 pin Dln spkr. plugs
10p each.

3 pin Din plugs.

15p eac|

5 pln Din plugs.

13p each.

S pin Din sockets
(chassls) 7p each.
Stereo Jack Sockets
c/cct, 13p each.
Phono sockets
{chassis) 2 way 3p; 3
way 4p: 4 way 5p.
6ft. stereo lead 5 pin
Din to open end, 45p
6ft, stereo lead 2 .
phono to open end. 37p
12ft. sphr. lead 2 pin
Dinto open end. 40p.

Please add P & P 5p,

100 Mixed
Resistors

+ watt 10% all best
quality {no ex govern-
ment) 40p.

i

Pots

100K x 100K lins & Logs.
stereo, 38p inc. post.
100K DP switch stereo,
fog. 45p Inc. post,

50K single Balance.
15p inc. post.

4 B.A. brass nuis
50 for 25p inc. post.

Speaker cabinets
Attractively veneered
in afrormosia, black

front. Size approx.
T3"W x 9§D x 44"H.

Ready cut to take
8” x 5" speaker.

£1-99, P. & P. 12p.

D. T. WICKS & CO. 49 North Station Rd,

vColchester, Essex.

Tel: (0206) 78807

Wwww americanradiohistorv com
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. l E ' ' E n s B B W T7he Editor does not necessarily endorse the views expr d by correspondents

Bottled-up

With regard to Mr. D. Smith’s
letter (January 1972 issue), I
would like to point out to him
that he most certainly is not the
fast of a “dying breed.” Speaking
as an ardent valve lover, I per-
sonally believe that the transistor
will never completely overcome
the valve, as if it does it would
bring about the downfall of
amateur radio as we know it. As
for integrated circuits, they are
beneath contempt and unworthy
of further comment. So Mr. Smith
is definitely not alone and does
most decidedly have “relatives
somewhere” as far as valve lovers
are concerned —807’s in par-
ticular.—P. I. Martin (Sussez).

Having worked on several tran-
sistor radios which almost fall to
pieces when you try to service
them I can appreciate D. H. O.
Smith’s preference for valves.

However I am wondering if
valve enthusiasts can take hope,
for I notice that quite a number of
instruments are using a device
which in effect is a miniature
valve and called a nuvistor. Is this
the valve making a comeback?
Having unsuccessfully tried to
obtain some literature on these
nuvistors I am wishing some day
the editor will commission an
article on these to lighten our
darkness.

Until the happy day when
valves return may we not lift any
printed circuits with soldering
irons or blow up half a dozen
transistors when searching for one
faulty one.—K. F¥reeby (Ply-
mouth).

I too suffer from being one of
that dying breed. Mr. Smith has
my complete sympathy. 99:9%
of my equipment is fully
“bottleized,” including a 50 watt
r.m.s. (sine wave drive) amplifier
which has given no trouble for
about 3 years. Everything I build
with valves works first time and
goes on working. Few people
realize how easy and cheap valve

equipment is to make, and in my
opinion valves are best for start-
ing people off on electronics, be-
cause, electrically, they are infi-
nitely more robust than transis-
tors. To any other valve enthu-
siasts—please, please write to this
column and make your existence
known. Incidentally the 50 watt
amplifier can be made for £30
complete.—T. Watton (Hull).

% * *

I agree with D. H. O. Smith
(Herts) “Dying Breed”—January
*72. He is not alone in his support
for the radio valve.

1 do a fair amount of servicing
of valve sets and I would support
the valve against the transistor
for tone and quality (except for
the larger transistor sets which
have larger loudspeakers, etc.—
J. F. Wade, (Leyland, Lancs).

Cassette deck

With the advent of the tape
cassette isn’t it about time some
manufacturers put onto the mar-
ket a cassette deck.

By this I don’t mean a recorder
with pre-amps and record amps
to be used with an external
amplifier such as a Hi-Fi system.
But strictly speaking a tape trans-
port. Where the individual can
build his own tape recorder as he
would with a reel to reel machine.
It is pleasing to see in Practical
Wireless the building of recorders
but there is an increasing lack of
tape transporters, only one being
advertised at the present time in
this magazine.

For a variation one has to go to
the upper price brackets sucli as
Brenell and TRD decks. So come
on manufacturers how about a
tape transport for cassette tape-
recorders.—V. C. Watts (Bath,
Somerset).

Join the club

I should be most grateful if
some publicity could be given to
our club through the medium of
Practical Wirless. The club was
formed early in 1970 and today,

wwWwW americanradiohistorv com

with over a hundred members,
has its own club rooms at 81
Virginia Street, Glasgow, Cl.

Meetings are held each Friday
at 8 p.m., at which slow morse is
given by GMS3HLQ. Lectures by
club members and the occasional
film form the main subject
material of our meetings.

On the premises we have our
own club station, with call sign
GMA4AGG, which is active on the
HF bands with a KW2000, 70MHz
with a Pye Ranger, and 144MH:z
with an IC2F.

On December 10th we held our
first annual dinner at which
GM3AEL (Zonal Rep.)) presented
our club with the Scottish N.F.D.
Trophy for 1971.—Victor T. Budas,
GM3VTB, (Hon. Sec. 28 Kelvin-
side Gardens, Glasgow, N.W.)

Transformed!

May I reply to Mr. R. Wib-
berley’s letter in the December
issue in which he condemns
modern methods of transformer
winding.

He states, “Enamelled wires are
clearly inferior and unreliable.
More so when wax impregnated.”
Correctly used, with the layers of
wire separated with suitable insu-
lation, enamelled windings are
extremely hardy. Why else would
they have become practically the
standard material in low to
medium power transformers? As
a bonus, enamelled wire Iis
cheaper and much less bulky than
Mr. Wibberley’s preferred silk-
covered winding.

Mr. Wibberley also says, “Oil
insulated windings are inferior,
especially when mains voltages
are used in primary windings.”
May 1 point out that National
Grid transformers are completely
immersed in oil for cooling pur-
poses and these devices operate
reliably at voltages between
11kV and 400kV.—C. Wright
(Northants).

DIARY DATE:
Paris Audio Festival
March 9-14
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COLIN RICHES
ARTHUR DOW

maris, Anglesey, Wales, says, “l possess a

piece of ancient equipment owned by my
father. It is a Sterling 2-valve upright cabinet receiver
type BR2, instrument number 198 manufactured by
Sterling Telephone and Electric Co. Litd., London.
Manufactured circa 1926 and using Marconi-Osram
bright emitter valves types RS, red spot and green
spot or alternatively type DER. The set is complete
with Sterling headphones.

Unfortunately at some time the set was dismantled
and whilst I have rescued the components concerned,
1 am devoid of the all important circuit diagram.

Recently I have been lucky enough to purchase
another set found in an old workshop perched on
a Welsh hillside. It is an exceptionally small receiver
with valve holders and reaction coils located ex-
ternally on top of the metal case. The set is titled
“Polar Twin Receiving Set” (no Model No. or Serial

V P. MILLS, writing from 9 Fryars Bay, Beau-
®

No. given) and bearing a notice stating “Use with .

Mullard-Polar Valves”.

Valves actually used are believed to be PM1 and
PMI1A. This set is also believed to date from 1925-6.

A very small S. G. Brown Hornspeaker was
available, this has been restored and is now opera-
tional. There are a few loose ends within the receiver
however which I think I can unravel.

I am particularly anxious to get these receivers

Mr. D. J. Lord’s receiver.

operational and Hamilton Radio who offer service
sheets back to 1925 have not been able to help so
1 am writing in the hope that as a focal point of
Veteran Radio you may be able to help or alterna-
tively suggest a possible source of supply of relevant
circuits.

1 would also be very pleased to hear of any known
source of supply of R5 or DER valves. Meanwhile
keep the good work going, I hope to be able to join
in shortly.”

Mr. D. J. Lord, of 61 Empingham Road, Stamford,
Lincs. tells us that although he was not around
during the 20’s and 30’s, he has found the “Going
Back” articles on the early days of radio most
interesting.

On reading the article in last April’s issue, he saw
that Mr. F. C. Burgess has an old Marconiphone 2
valve set, which from his description must be very
similar to the one that he has himself.

Mr. Lord enclosed a photograph of his set, the
details of which are:—

Marconiphone V2A Long Range Model Type
RB1B, Long Range Model M19, Inst. No. S/E
3926, G.P.0. Reg. No. 0175. Approved by the
Postmaster Gen.

The set is still in working order, and is complete
with a Marconi Distributor Unit for up to four pairs
of headphones, and plug in coils and regenerator
units covering the range 340-440m, 390-530m and
1300-1700m Long Wave.

The date of manufacture, or the original cost are
not known, but he has always assumed that it was
about 1923, and would be interested to learn the
exact vear if any reader can advise him. (We at
P.W. would have said about 1924-1926)

He also has a copy of the BBC Hand Book for 1928,
which contains an interesting selection of photo-
graphs and descriptions of the range of wireless sets
available at that time, all of which appear to be of
a considerably later design than his Marconiphone
model. '

- Pintage €CQ

BOOKS FOR DISPOSAL

..to sell: "More Practical Valve Circuits” by John Scott-Taggart, published in
1923. The first circuit is No. 68 and they go on to No. 151, Offers invited.~~d. H. Greer,
North Lodge, Great Ponton, Grantham, Lincolnshire.

...a three-volume copy of the Harmsworth's Wireless Encyclopedia and a bound
codpy of Wireless World ‘or October 1923 to March 1924, I will seli to the highest
bidder.—d. C. Porter, 15 Millais Gardens, sﬁmware. Middlesex.

...Harmsworth's Wireless Ency ree vol with il in good
clean condition. Offers please.—C. Lesser, 7.CIEpEesby Closa, Chessington, Surrey.
N |.i.a tgree&\"‘olume set of Harmswolrth‘s Wireless Encyclopedia (1923).—Peter Thorn-

ilf, 5 Foul A , 8 pt incolnshire.

Wwww americanradiohistorv com


www.americanradiohistory.com

NEW! ROAMER 10 WITH VHF INCLUDING AIRGRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF o001 building cost
AND LOCAL STATIONS AND AIRCRAFT BAND

n . ™
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic £8 50
Aerial, can be angled snd rotated for peak short wave and VHF listening. Push Pull
output using 600mw Transistors. Car Aerial snd Tape Record Bockets. Bwitched Ear-

e
AR
3 él a'*(f i

iece Bocket, complete with Earpiece. 10 Transistors plus 3 Diodes. 8 % 2 Sypenker. P. P. & Ins. 50p
glr Bpaced ganggd Tuning tondenser with VHF segtion. Volume on[uﬂ.'\\ ave.Chang,e
and Tone Control. Attractive Case in black with eilyer blocking. Bize 97 X 7" x 4" (Overseas P. & P. £1)

Eaay to follow instructions and diagrams. Parts price list and easy build plans 80p
(FREE with parts).

SIX

6 Tunable Wave-
bands: MW, LW,
8W1, 8W2, Traw-
ler band plus an
extra M.W. band
for easier tuning

EIGHT
Mk |

SEVEN
MK IV

of Luxembourg

DEU \WEIIIEY ete. Senaltive fer-
VARIABLE 7 Tunable Wave- rite rod aerial and

bands: MW1, MW2, telescoplc _aerial
TONE CONTROL 1 LW, BWI1, 8SW2, for 8hort Waves.

8W3 and Trawler 4 3in. Bpeaker. 8 o o
7 Tunable Wavebands: MW1, MW2, LW, 8W1, 8W2, Band. Extra Medium wayeband provides easier tuning stages—8 transistors and 2 dlodes Including c{&;
SW3 and Trawler Band. Built in Ferrite Bod Aerial of Radio Luxembourg, etc. Built in ferrite rod aerial Alléy R.F. Transistors, etc. Attractive black c?ise Wm -
for MW and LW. Retractable chrome Dlated Tele- for MW and LW. Betractable 4 section 24in. chrome g red grille, dial and _blu’:)k_knobs wlthEpollshe' ml‘nm
scopic aerial for Short Waves. Push pull output using plated telescopic aerial for BW. Bocket for Car Aerial. inserts. Size 8 X 5 x ~ill(,n~ spprox. Sesy build pl
600mW transistors. Car aerinl and Tape record sockets. Powerful push-pull output. 7 transistors and 2 diodes, and parts price list 15p (FREE bt b P?ﬂ':e); IEM' Do
Selectivity switch. Bwitched earplece socket complete including Micro-Alloy R.F. Transistors. 87 X 2}" with plug and switched socket for private listening
with earpiece. 8 transistors plus 3 diodes. 8° x 21" 4§ speaker. Air spaced ganged tuning condenser. Volume/ 80p extra.

Speaker. Air spaced ganged tuning condenser. Volume/ on/off, tuning and wave change controls. Attractive d:

onfoft, tuning, wave change and tone controls. 1 case with carrying handle. Bize 9 X 7 X 4in. 8Pprox. Total building costs £3'98 E: B
Attractive case in rich chestnut shade with gold Easy to follow instructions and diagrams. Parts price (Overseas P. & F. £1) na. 26p
blocking. 8ize 8 X 7 X 4in. approx. Eas{ to follow list and easy build plans 15p (FREE with parts).
instructions and diagrams. Parts Price List and Easy Earpiece with plug and ewitched socket for private
Build Plans 25p (FREE with Pparts). listening, 30p extra.

Total building cost £6.98 P.P. & Total building costs £5.98 P.P.&
{Overseas P. & P. £1) Ins. 41p. {Overseas P. & P, £1) Ins. 41p.

POCKET
FIVE

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave-
bands: MW, LW,

! TRANSONA:
FIVE «f

3 Tunable Wavebands: 8W1, BW2, RBW3

MW, LW, Travler Band . { NOW WITH and Trawler Tand. W st
wit! extende: W. A Bensltive ferrite rod aerial for M.W. and L.W. Tele-
band for easier tuning 3inSPEAKER scoplc aerial for Short Waves. 3in. 8peaker. 8 improved
of Luxembourg, ete. type transistors plus 3 diodes. Attractive case in
7 stages—5 transistors and 2 diodes, 3 Tunable Wavebands: MW, LW and Trawler Band. biack with red grille, dlal and black knoba with polished
supersensitive ferrite rod aerial, fine 7 stage—G& transistors and 2 diodes, ferrite rod aerial. metal inserts. Bize 8 X 53 X 22in. approx. Push pull
tone moving coil speaker. Attractive black and gold tuning condenser volume control, fine tone 3in. output. Battery economiser switch for extended battery
case. Bize 63 x 1% x 3}in. Easy build plans and moving coil speaker. Attractive case with red speaker life. Arple power to drive a larger speaker. Parts
parts price list 10p (FREE with parts). Earpiece with grille. Bize 64 X 44 x 1}in. Easy build plans and ¢ price list and easy build Plans 25p (FREE with parts).
plug and switched socket for private listening 30p parts price list 10p (FREE with parts). Earpiece with Farpiece with plug and switched socket for private
extra. plug and switched socket for private listening 30p extra. listening 80p extra.

Total building costs . P.P. & Total building costs PP & Total building costs . PP &
(Overseas P. & P. 63D) £2 23 Ins. 21p (Overseas P. & P. 63p) £2. 50 Ins. 22p {Overseas P. & P. £1) £4 48 Ins. 31p

NEW! “EDU-KIT” RADIO EXCHANGE CO

. 1
BUILD sEé\?'%‘ﬂm‘é“Sh{Z‘&ﬁb. ETC, | 61 HIGH STREET, BEDFORD. Tel. 0234 52367'

UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: 422}~ Speaker: Terminal 8trip: Ferrite Rod
Aerial: 8 Plugs and Scckets: Battery Clipa: 4 Tag
Boards: Bal. d A turé Unit: 10 T istors:
4 Diades: Resistors: Capacttors: Three " Knobs.
Unlts once constructed are detachable
I from Master Unit, enabling them to be
stored for future use. Ideal for
8chools, Educationa)l Authorities and
- all those interested in radjo construction
All parts including £5.50 PP &
Case and Plans Ins. 31p
Overseas P. & P. £1)

........................ please send items marked
ROAMER TEN O ROAMER SEVEN O

ROAMER EIGHT [J TRANS EIGHT (]}
TRANSONA FIVE[] ROAMER SIX O
POCKET FIVE O EDU-KIT O

LB ]
@
3
[+
o
(724
@
™

-

arts price list and plans for — i

Address

;L"‘Ii_l'E‘s‘FTER * Callers side entrance Barratts Shoe Shop
SERVICE * Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

PW.39
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AMATEUR RADIO EQUIPMENT

*

CR 70A
EGEIVER

TOP QUALITY — LOW

MULTIBAND-B’TRF' sﬂ?“ WAVE REGEIVER COMMUNICATION R

This new ali transistor T.R.F. Receiver tunes 550 Khz—30 Mhz (540-10

metres) complete coverage, no gaps. Trawlers, Ship to Shore telephone,
Six Amateur Bands, 160-10 metres, international Broadcast, Australia,
Far East, Russia, USA, etc. etc., using miniature plug in coils.
Hi-Gain FET Regen. Det./Pre-Amp A.F./A.F. Module giving full loud
speaker output to any external 2/3 ohm speaker. ’
Two separate Tuning Dials, Calibrated Mhz-and Degrees. Electrical
Bandspread on all bands. Regen. det. receives CY/SSB signals also.
Handsome styling with Black Perspex Panel, Steel Cabinet in Charcoal
finish with Chrome Trim.
This is a quality CODAR-KIT with full 2 months guarantee. No
technical knowledge required, printed circuit construction, Instruction
Manual with pictorial drawings backed by friendly Help-U After Sales
Service if you have any queries.

Complete Kit (even to the resin-cored solder)

with 3 Coils. £11-50 Carriage 50p.
Available NOW, NEW ATS MK 2, 12 WATT. Transmitter 160-80
{ne‘tres‘ Also NEW PR40 FET Pre-Selector. Stamp brings illustrated
eaflets.

G3ISZM

ON THE DESI
G31

CODAR RADIO

GN STAFF—
RE

The CODAR CR 70A 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-I0 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-“Q" Aerial input, [lluminated ‘‘S”" Meter and Slide
Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW/SSB
signals, 5 valves inc. two twin triodes giving 7 valve line-up, 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 £24-50, Carriage 50p.
Ask the chap who's got one, there’s lots of them!

COMPANY

Unit 1, Meadow Road Industrial Estate, East Worthing, Sussex.
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L.A.J.IRELAND

hybrid ic, a 50 watt audio amplifier from

Sanken of Japan. The hybrid approach, in
which no attempt is made to fabricate the complete
circuit of the unit on a single silicon chip (the
“monolithic” approach), is particularly suited to high
power or ultra high frequency applications.

Operation in these conditions poses requirements,
such as component separation for minimum thermal
or capacitative interaction, which are difficult to
achieve within a single semiconductor slice. In audio
circuits in particular it is advantageous to separate
the output transistors, with their high current and
thermal dissipation problems, from the driver stage
which may usefully be monolithic.

Together with “chip” capacitors, which are also
difficult to fabricate monolithically, these elements
may be assembled into a single module or hybrid
integrated circuit. This month’s unit is an imported
hybrid audio amplifier whose 20 watt rating fills the
gap between the Sanken device already mentioned
and the increasingly popular monolithics, whose
power dissipation is of the order of 5 watts (G.E.
type PA246, etc.).

The device is available from Erie Distribution
Division, Erie Electronics Ltd., Gt. Yarmouth, Nor-
folk, and is quoted in the latest available price list
at £4- 31 for small numbers.

jé?é’;
®

SOME time ago this column featured its first

Fig. 1: Circuit of the hybrid audio amplifier.

Number 27 Toshiba TH3013P 20W Audio Amplifier
Circuit

Now for a detailed consideration of the capabilities
of the unit. The high intercomponent leakage resis-
tance possible with hybrid construction permits the
use of supply voltages higher than is usual in i.c
work, with consequent lower currents for the same
output, and the TH9013P therefore has a maximum
supply rating of 50 volts at a current of 1-2 amps.
The device should be attached to a heat sink of
300 sq.cms., giving a thermal resistance of 4°C/W or
lower. This should retain the operating temperature
of the device at 50°C or lower, but allowable case
temperatures range from 0 to 90°C during operation,
giving considerable latitude.

The circuit in Fig. 1 indicates that the device
follows fairly conventional Class B lines, with iden-
tical n.p.n. silicon power transistors in push-puli,
preceded by a complementary pair phase-splitter
driving stage. A considerable advantage is the self-
regulating character of the circuit, which does not
require an external preset resistor to obtain sym-
metry of operation. Crossover distortion is therefore
minimised, and ease of operation assured. In fact, the
overall distortion figure quoted for the unit, at a
signal frequency of 1kHz, is 0:-3% at the full rated
output of 20 watts, while the frequency response is
flat to within 2dB from 10Hz to 40kHz. So it follows
that if a pair of these devices is incorporated in a
stereo outfit, departures from hi-fi standards should
be sought in the record deck, the speakers or the
preamps. Anywhere, in fact, except the power output
stages!

Power supplies

It is recommended that operation of the unit
should be from twin power supplies rated at +22-5
volts. Such supplies are easily constructed using four
silicon diodes of appropriate rating to make up a
dual full wave rectifier set, working from a trans-
former with centre-tapped 45 volt secondary fol-
lowed by suitable smoothing capacitors (at least
500:F, S0V).

Fig. 2 indicates the connections necessary for
operation in a standard audio system, with the dual
power supply mentioned; it also puts forward a
method of operation from a single 45 volt supply
should that prove necessary, using a 2000pF d.c.
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blocking capacitor between the output of the ampli-
fier and the 8ohm loudspeaker load. It is important
to include the fuse link in the circuit; operation into
an inadequate load can permanently damage the
output transistors and some form of protection is
vital. It should be noted that in the single supply
case, the fuse link is in the power supply line, since
otherwise the charging surge of the blocking capaci-
tor could well blow the fuse.

O Voo +22:5V

TH9O13P

Om e

Fig. 2a: Connections to the TH9013P when using a dual power supply.

1A

Vee 45V

20004F

—C—H

THS013P

Input ® o a_D an[

uFT T,JF

Fig. 2b: A single 45 volt power supply simplifies the external circuitry.

e

Notes

Several i.c.’s suitable as preamps for the Toshiba
unit have appeared from time to time in these
columns, with associated tone and volume controls,
;o details of these accessories will not be pursued

ere.

The unit is presented in a sealed package 3X2X
5gin. with a machined face and mounting holes for
heat sink attachment. Connections are via eight pins
on the side of the package; the numbering in Fig. 1
is from left, when facing the pins with the heat
sinking face downwards. For a convenient, economi-
cal and effective power amplifier for domestic appli-
cations, the TH9013P is certainly worth considera-
tion. n
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ISSUES WANTED

.Practical Electronics Feb. 1971.—P. Arden Halfam Grange, Hallam Grange Rise,
Fuiwood, Sheffield, S104BE.

..,Practlcal ereless for June 1968 (final part of "*Doubie 12'' article).—W, Pidduck,
128 Lodge Hill, Welling, Kent.

...Practical Wireless December 1963.—D. Hillman, 46 Spenser Street, Bootle,
Lancashire, L20 4LW.

..Practical Wireless for May and June 1069. M. Janes, 44 Sturge Street, Sheffield.
S2'3DP, Yorkshire.

..Practical Wireless December 1964, January 1968 to July 1970, September 1970,
December 1970 and Practical Electranics for June and July 1870.—I. Moor, & Dyke-
lands Road, Sunderland, Co. Durham, SR6 8EP.

..Practical Wireless Data Rule.—C. Jolliffe, 43 Holmiea Road, Goring-on-Thames.
Reading, Berkshire, RG8 9EX

..blueprint for the P.W. 35W Guitar Amplifier {May 1984 issue).—R. Cross, 38
Pnory Road, Fishtoft, Boston, Lincs.

.Feb. 1971 issue of P,W. and April, May and June 1971 issues of P.E. and any other
issties of P.E.—B. Boddy, 27 Gimble Way, Penbury, Kent.

..May 1869 issue of P.W. and Jan to Feb. 1968 issues. T. McKernan, 55 Maryland,
Hatﬁeld Herts.

..P.E. for Jan., Feb., Mar. and Oct. 1965, Feb., Apl., Aug. and Sept. 1966. ''Televi-
sion’ for 0ct1967 Apl Jun. to Dec. 1968, Jan Feb Mar. and May 1968 and Feb.,
Dec, 1970. P. Mohan, 28 Hyde Park Terrace, Leeds, 6

..P. W. Jan. 1968 to Feb. 1969 and P.E. Jan. 1968(0 Dec. 1970.—M. F. Green, 12A
West Road Weaverham, Northwich, Cheshire, CW8 3HQ.

~.July 1960 P.W. with article on mods to the R1392 Rx.—G. W. Kilbee, 10 Wood-

ands Road lIford, Essex.

..Jan., Feb., Mar. and May P.W. for 1871.—C. Jennings, 13 Stonefield Street,
Ishnqton Londen, N1 OHW

...May and Jun. 1969 P.W.—G. A, Brooks, 227 St. Andrews Road, Couldson, Surrey.

..P.W. back numbers in_exchange for Indian magazines. —N. Mohanty, M.Sc..
Townhali Road, Cuttack 9, Orissa, India

..P.wW, for Apl. 1870 (General Coverage Receiver).—dJ. L. Littler, 61 Kent Road.
Orpmgton, Kent, BR54AB

. the issue of P.W. conta:mng Mr. Cameron’'s decoder (May 1970).—G. R. Hunt,
53 Hand Lane Leigh, Lancs.

P.W. 1955-1955 and Radio Constructor 1952-1856.—Luxton, 12 The Vale, Acton,
London, W3.7SB

P W, for Aug 1967, Oct 1969 and Jan. 1971, P.E. for Mar. 1971 and Radio Con-
structor for Feb. 1970, —A. D. Tuppen, ''Greyholm” Geldeston, Beccles, Suffolk.

..Apt. 1965 issue of P.W, containing PC tuner article.—W. Pleass, 12 Farmadine
Grove, Saffron Walden, Essex.

'W. for Jan. and June 1970 and P.E. for Jul 1967, Jan. 1968, May 1968, Sept, 1968,
Oct 1968, Feb. 18689, April 1369 and Mar. 1969.—C. ZammltMangnon 59 St. Mary Street,
Sliema, Malta.

.P.W. previous to Jan. 1969. Preferably complete sets. State details and price.—
M. Tracey, 2 Manewas Way, Newquay, Cornwall.

..P. W, for June 1969.—M. dJ. Burrows, 7 Lyndhurst Road, Keynsham, Bristol.

\.May 1971 issue of P. W.—A. Vermaak, 82 Kruger Avenue. Discovery, Transvaal.
South Africa.

ISSUES FORDISPOSAL

.. Three years P. W. 1967-1971. Hi Fi News and Sound 1987-1971. 7£2.—~W. Pearce,
32" 'Wathen Road, Dorkina, Surrey.

..most issues ‘from 1966 of P. W., P.E., and R. ¢.—J. Partington, 30 Ings Way,
Bradford, Yorkshire, BD8 OLU.

EQUIPMENT OR DISPOSAL

.Beeson & Co. ‘’Prototype’’ trombone, perfect condition and is silver, it 15 com-
plete with mute and music clips.—Mrs. M. G. Brundrett. 8 Merlin Street, Carmarthen,
South Wales.

..Willesden ‘‘Blenheim’ series oil-cooled mains transformer, ex- oscxlloscope
Solartron spares dept. quote is £30-75. Any offers 2—R. Knight, “'Lincoln's Imp",
Roedowns Road, Medstead, Alton, Hants,

Electronlc equlpment for sale. Transistors, Valves, all types of capacitors,
tagboards, transformers, variable resistors, tuning capacitors, diodes etc.
culously low prices. Send for list.—A. Harman, 27 Norby Estate, Thirsk,

re5|stor
All at ri
Yorkshire.

CORRESPONDENTS AND TAPESPONDENTS WANTED

..girl of my own age (16). | have & Bush cassette recorder.—S. Martin, 77 Meadow
Rise Road, Norwich, Norfolk, NOR 9
..girl near my own age (16) 1 have Marconlphone 4-track machine with speeds 1%
and 32ips, | am interested in all forms of music.—S. Gibbs, 382 Dereham Road, Nor-
wich, Norfolk, R 42J.

..anyone who is interested in short wave and radio listening and LP records to
correspond Aged 18-23.—Geoff Dickinson, 5 Quarry Brow, Hawcoat, Barrow-in-
Furness, Lancashire.

..Club secretaries of radio clubs near my home, as | am interested in joining to
Iearn wireless as a hobby.—J. Tyson, 3 Friars Rise, Scaws Estate, Penrith, Cumber-
land.

...anyone to correspond. f am 13 and interested in electronics and simple circuits.—
M. ngglesworth 4 Ellabridge Close, Keynsham, Bristol,

.boy or girl of my own age (15) interested in electronics.—Sidney Birla, 3/1 Raja
Santosh Road, Calcutta-27, India.

APPARATUS REQUIRED

..a direct Disck Recorde and information about this piece of apparatus.—F. Le-
grande, 81 Banqaree Road, Wilson, W. Australia 6107,

..spares for HMV transistor set mode! 26063. Push button or will_buy complete set.
Also anywhere where | can Get Dansette spares.—James Wood, 76a Arncliffe Road,
Liverpool, 2C.,

Phlllps Novosonlc loudspeaker system type AD5010.~J. C. Wilson, 59 Meadway,
Harpendem Herts.

..Radivet type 211 by Airmec Ltd. New or in working condition. Details and price to
—G.A. Gray, 4 Bengal Road, tiford, Essex.

...Grundia TK8 motor.—A'. Panton, 49 Peaksfield Avenue, Grimsby, Lincs.

..Denco blue coils range 4, white range 4 (one of each). Tw0 2N2626 transistors,
one OCP71 and data of 2N2926 against stamps, view cards and International Reply
Coupons.—P.S. Chalokia, 2192, Sector 27C Chandigarh, india.

EXCHANGE

.sale or exchange quantity of electrical/electronic “junk’’ including valves, trans-
formérs, capacitors and 1W audio amp, for small auantity of LP and single records
(POP only). Send s.a.e. for lists.—Mike Barnett, 17 Randall Avenue, London, NW2

100 small and 30 big vaives which are all marked clearly. All these | will exchange
for a second-hand general purpose audio amplifier of about 10W or a second-hand
mulitimeter.—A. Harman, 27 Norby Estate, Thirsk, Yorkshire, YO71BN
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m—————— ELECTROVALUE

AND TO SPECIFICATION

No surplus, clearance lines or

manufacturers' seconds.

Electronic Component
Specialists

"

SEMI-CONDUCTORS Add good appearance to your building | DISCOUNTS
All power types with sl EM ENS i10‘74,5(1:“’;:1“51:9 is allowed on orders
free insulating sets , orS5tyisLela value!
1N914 5p| AC142H 25p|BD131 79 15% giscount allowed on orders
1NS16 mg AC142HK 29€ BD132 863 over £15. No discoun! on items
1IN1763A 24p | AC153K 29p |BD135 38p marked Netl. Prices subject o
1IN3754 20p | AC176 18p | BD1386 44p alleration without notice.
1N5399 2ip|AC178K 17p |BDY20 92p
}N5402 28p Aglﬂﬂ( :Hp ggig ;lgp These electrolyte capacitors are all in the
S44 9p| ACY17 P D same style and colour and greatly enhance
18940 5p| ACY18 19p | BF173 19p J the appearance of the finished articlo when CATALOGUE
2NG96 17p | ACY19 23p  BF177 25p built. With axial leads and. clearly marked
2N697 18p | ACY20 £20p [BF194 14p polarity. The latest Electrovalue cafalogue
2N706 12p | ACY21 21p|B¥195 1p 0-47.Fd/100V., 2-3/100V., 4-7/100V.—T7p : 10/100V (1871-2nd  edition) containg 64
2N930 29p | ACY22 21p | BF254 14p 4704F/100V., 4TuF/100V., 220/35V., 100/H3V., 470[25V. I pages packed with hundreds of
2N1132 20p | ACY39 63p | BF255 15p 1000/16V., 470/35V., 220/63V., 100/i00V., lup: 1000/25V., 470/00V 22p items and valuable Hilustrated
2N1302 19p | ACY40 179 |BFX29 31p 2200/16V., 1000/35V., 220/100V., 27p : 4700/16V., 39D. (Page 34 of catalogue information. Post free 10p.
2N1303 19p | ACY41 18p [BFX84 25p for tull list 0f more than 60 values.
2N1304 26p| ACY44 31p | BFX85 32p
2N1306 26p{ AD142 ggp EE}:‘(‘SZ ‘ng SIEMENS TTL I.(Cs—wide range in stock at an a1l time low in prices.
2N1306 33p| AD149 .58p | BF) 26p
- ON1307 33p| AD150 50p |BFY50 23p AMPLIFIERS
2N1309 36p| AD161 33p gFst 20p o o °
5N1613  25p|ADl62  36p BFYs2  23p RES'STQRS 10 / —5 / D / 30 WATT BAILEY PARTS
2N1711 26p|AP114 24p | BBX 20 16p o o [o] ;
2N1883 Bip| AF115 24p | BY164 15p Transistors and PCB for one
2N2147 95p| AF116 22p| BY238 18p J| Code Power Tolerance  Range  Values 1to9 10to99 100 up channel £6-46
2N2218 34p | AFI1T 29p [BYX38-300 38p in ohms {see note below) Capeacitors, resistors (metal Oxide),
2N2218A 44p|AF118 82p 3‘10)7(38 300R 38p g Hg%)v g;//o g'l-?;{]%l](( Eéi &1) gs ;)7 and transistors, one chaniel. £8-41
2N2219 38p | AF124 24p | C4 17p - . -7
2N2270 62p|AF125 24p | 0762 19p [ 1w 10% 4-7-10M E12 1 0-8 07 S‘fmxflmackmﬁg;gma =
ON2369A  19p|AF126 22p | BA103 op § © 1/2W 5% 47-10M  E24 12 1 0-9 DD YRR
2N2483 35p | AF127 22p |EB383 10p [ .) % 47.10M EI2 25 2 -9 Suitable heatsink 10DN400C. 55p
2N2484 42p | AF139 33p|EC401 18p MO 1/2w 2% 10-1M  E24 4 35 3
2N2646 47p | AF239 36p | EC402 17p gg v éO%:UIQOO 0'226’;&9 E1122 7 7 8 M AINLINE
2N2904 38p | ABY26 27p |NKT211  25p % 12-1 E o ] 6 . ]
2N2905 44p| ASY27 36p|NET212  23p | WW W 5% 120K EI2 9 9 8 N i, amplifier module
ON2005A  47p|ABY28 27p [NKT213  25p = . . 3
IN2024 20p | ASY29 36p | NET214 23p Codes : C=carbon film high stability low noise » = o e "
aNgg25  29p| AULIL 97p|NKT217  50p MO =metal oxide Electrosil TR5 ultra low noise CmgENsupDLy] kit 50,00, nett
2N2926 11p|B30c250  24p [NKT261  2lp Suitable pre-amp kit £6:-25 nett
oN3053 27p | B1912 66p | NKT271 18p WW =wire wound Plessey (less chiassis & panel)
2N3054 60p | B5041 72p |NKT274  18p Values :
9 Above for mono only.
ggg;gg }gp %:{g‘g ;55 gﬁgigg ggp E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 89, 47, 56, 68, 82 and their decades " o
aN3704 13p BALLS %7p (NKTB1SF :‘409 E24: as B12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 82, 72, 81 aynd their decades. STEREO PACK OF UNITS for
P 5 1 D Prices are i1 pence each for same okmic value and power rating, NOT mired values. huilding into your own cabinet-—
2N3705 13p|BA156 13p |NKT674F 24p (Ignore fractiona of 1p on total value of resislor order). P > » 1
2N 3706 13p [BB103/B 16p | 0A47 8p power amps, Pre-amp contro
2N3708 10p|BB103/G  16p|0A9%0 6p unit, power eupply wunit and
aNg7on  Lip| BCI0B 1ip| QAT 5p | VEROBOARD. Al populer sizes; INDICATOR LIGHTS; DIN CONNECTORS, st jmatchell] controlsynet: {83840
D 2p D
9N8711 13p| BC122 21p {04200 P
2N3794 15p | BC125 15p | 0A202 10p MULLARD polyester C280 series ZENER DIODES
2N 3819 23p | BC126 22p |OCl9 50p 250V 20% 0-01; 0-022; 0-033, 0-047 3p ea. 0-068; o 2
2N 3820 B53p | BC110 30p | NC25 42p o1, 015 4p, 0-22 Bp, 10%: 0-33 7p, 0-47 Bp, 0-68 1lp, 5 ,{,hllra.nge E"A values; 100mW: 2-7V to 30V 15p each
2N3904 35p | BC147 10p | 0C29 78p 1“1’, 14p.1-5';4F 21p 2',2#1,."2'4” U o Py 1w 8V to B2V 27p each 1-5W: 4-7V to 76V 80p each
%{;390% 35p | BC148 9p | OC3B- 60p * 3 Cllp to lﬂCtE'lEe 1-5W rating to 3 watts (type 266F) 4p.
403 55p{ BC149 10p | 0C36 85p
2N405§ 13p ggws 19p | OC41 42p MULLARD SUB-MIN ELECTROLYTIC
2N405! 10p| BC169 11p|0C44 42p 428 range axial lead 8p each
2N4060 11p|BC177 14p|OC70 21p Values Ly.F/V) 0-64/64; 1/40: 1-6/25; 2-5/16; 25/64p4/1n CARBON TRACK .
2N4081 11p|BC178 13p|0C71 3sp )| 4/40; 5/64; 4;6-4/25: 8/4; 8/40; 10/2:5; 10/16; 10/64: POTENTIOMETERS, long spindles
2N4124 18p| BC179 14p|0C75 40p 12-5/25; 15/40 20/16; 20/64; 25/6-4; 25/25; 32/4; 32/10: e ki 1
2N4126 27p| BC182L 11p|OC8} 5p 32/40: 82/64; 40/16; 40/2-5; 50/8-4: 50/25; 50/40; 64/4: L e o e lezel] 1
3N4284  1op|BC1sar,  10p|OC8ID  o5p [| 64/10; 80/2:5: So/is; £0/35: 100/64; 135/4; 126/10; [ Sinsle Bang fincar J00 8, to 2 9M Q. oo
2N 4286 15p| BC184L 11p|0C8s 25p 195/16; 160/2-5; 200/6-4; 200/10; 250/4; 320/2-5; 320/6-4; LI 47K Q to 29M 1%
2N4289 15p BC186 42p|ocsd o5p [ 40074: 500/2-5. 7 ual gang linear 47K Q t6 2-2M Q 42p
2N4291 15p | BC212L 16p | P346A 26p Dual ganglog 47K {2to 2-2M Q 42p
2N4410 24p|BC213L  16p|82CN1 10 I ARGE oeientlics ., 10KC 410 1M £ only 42p
2N 4991 82p| BC214L 16p|SD1 10p 2l 1 CAPe?[Togfl S e Any type with }A D.P. mains swltch, extra 12p
2N5082 61p|BC257 9p |8D4 12p igh ripple corrent types: 1000/25 28p; 0/50 41p; Pl te: only d 2! a7 i
2N 5457 49p | BC259 9p| V763 28p 1000/100 82p: 2000/25 87p; 2000/50 87p: 2000/100 £1-44; within rzzb;u”q':lgte;md” SRR
2N5459 49p| BC2467 17p | W106B1 45p 2500/64 775 500/70 98p; 5000/25 62p; 5000/50 £1-10;
40250 71p| BC268 15p | W 40p 5000/100 £2-91.
40251 89p | BC269 17p | WP02 95p
40301 20| BC300 isplzrXat 'SIEMENS' 5% TOLERANCE CARBON SKELETON PRE-SETS
40362 p| BC301 37p|ZTX301 16,
10602 525 | BC303 80p | ZTX302 223 POLYCARBONATE CAPIC;ITORS Small high quglity, type PR, linear only 100 Q, 220
170 Q, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K,
AC107 46p| BCY30 60p { ZTX 303 22p 250V up to 0-1mF, 100V 0-1mF and above. 1M, 2M2, 5M, 10M € Vertical or horizontal mounting 5p
AC126 20p| BCY31 75D | gTX 304 27p 0-01, 0-12, 0-015, 0-018, 0-022, 0-027 5p each.
-AC127 20p| BCY70 182 |y a3 23 0-033, 0-047, 0-056, 0-088, 0-081, 0-01, 0-1 to 0-22 8p.
AC128 20p | BCY71 33 P 0-83, 0-8, 8p, 0-47. 10p, 0-56, 187, 0-65, 15p.
ACI41H  34p|BCY72 15p|2TX331  27p . : Handbook of i ivalent and substitutes, 40p.
AC141HK  37p|BD130 50p| ZTX500 18p " i Y
i DUAL CONCENTRIC POTS. (Postage 3p if ordered alone).
Carbon track. Sections In same values as single gang
] (next column). Available in any combination of values,
ES.10-15 BAXENDALL SPEAKER loss_switch_60p. With ewitch 72p. POSTAGE AND PACKING
As designed by P. J. Baxanda.l] and originally ﬁ Free on orders over £2. Please add 10p if orders under £2.
described in ' Wireless World”, Complete kit including S-DeCS Overseas orders welcome ; carriage and insurance are
speaker unit, equalising network and special cabinet Manufacturers prices increase roughly by 209, on these on charged at cost.
(X 1252 105w e faseambled) supplied eut t0 W gges 51, 32 and 53 since Printing our catalugus. §-DeC
Gize: 14 0Rwatts/le o me gyCarsplrco MU $1-34, Four pack $5-10, DeCBTOR. pack £2.88. T-Dec, J| U.S.A. OUSTOMERS are invited to contact RLECTRO-
£| 3 90 may be temperature-cycled (208 points), £2- 88. uDeca, VALUE AMERICA, P.0. Box 27, Swarthmore; PA 19081
J £3-18, ;;DecB, £5-94. Also L.C. carriers. for special prices

(Dept. P.W, 372) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Hours: 9—5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3) " Telex 264475
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FIND BURIED TREASURE!
Transistorised Treasure Locator

This fully portable tranais-
torised metal locator detects
and tracks down buried metal
objects—it signals exact loca~
tion with loud andible sound
(no phones used)—uses any
transistor radio which fits
inside—no connections needed,
FINDS GOLD, SILVER,
€OINS, JEWELLERY,
ARCHAROLOGICAL PIECES
ETC. ETC. Exiremely sensi-
tive, will sty 4ence
of certain objecls buried
several feet below
ground Noknows
£2'37 ledge of radio or elec-
tronics required. Con  be
Butlt with ease in one short evening by anybody
from nine years of age wpwards, with the
clear, easy to follow, step-by-step, fully
illustrated instructions—Uses standard PP3
battery. No soldering necessary. Kit
includes mnuts, screws, wire, etc. ONLY
22:37 + 27p p. & p. (Bectional handle as
illustrated 75p extra). Parts available
separately. Made up looks worth £15!

Eavesdrop on the exciting world
of Aircraft Communications

V.H.F. AIRCRAFT BAND ONLY
CONVERTOR £9:37
Lister in to AIR~-
LINES, PRIVATE PLANES,
JETPLANES. Eavesdrop on
exctting eross talk between pilots,
ground approack condrol, aé-
pori lower, Hear for yourself
the disciplined voices hiding
tenseness on lalk downs. Be

SHORTWAVE
TRANSISTOR
RADIO
only
£2:25
Anyone from 9years
up can follow the

s ey
%—-‘—“WAN

ELECTRONIC ORGAN

omx £7-7h

Don’t confuse
with ordinary
B elecironic organs that
simply blow air over mouth-organ type reeds ete.
Fully transistorised. SELF CONTAINED
LOUDSPEAKER. JFifteen separate keys span
two full octaves—play ths “‘Fellow Rose of
Fexas”, play **Bilent Night'’, play ** Auld Lang
Byne” e You h%ve the thrill and

it %

step-by-step, easy as
fuly il} A ins-

ther with the

i No Y.
76 at;aﬁons hgged on rod aerial in 30 mins. —
Russia, Africs, USA, Swilzerland, efo.
Experience thrills of world wide news, sport,
music, etc. Eavesdrop on unusual broad-
casts, Uses PP3 battery. Size only 8% x 43
x 13" Only £2-25 + 17p p. & p. Kit includes
cabinet, screws, instfuctions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER
ONLY

£2:75

CAN'T SLEEP
AT NIGHTS ?
Do _YoO
WAKE P

IN THE NIGHT AND CAN'T GET OFF
T SLEEP AGAIN? WOULD YOU
LIEE TO BE GENTLY SOOTHED OFF
TOSATISFYING SLEEP EVERY NIGHT?
Then build this ingenious electronic sleep
inducer. 1t even stops by dtself 30 you don’t
!nma to worry about it betng on all night! The

of playing a real, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OF ELECTRONICS KEEDED. No
soldering necessary, 8imple as ABC to make.
Anyone over nine years can busld i easily in:
one short evening following the fully {lustrated
step-by-step, stmple insiructions. ONLY £2-75
-+ 23p p. & P. tor kit, including case, nuts,
screws, simple instructions, eto. Uses
standard batiery (parts available separately).
Have all the pleasure of ing it yourself,
finish with an exciting gift for someone.

Find buried treasure with this
READY BUILT & TESTED
TREASURE LOCATOR
MODULE

onx £1-5
FULLY

TRANRSIS-
TORISED PRIN-
TED CIRCUIT

U1
METAL DETEC-
TOR MODULE. Ready built =
and iested—iust pl\i%:i.n a PP3 battery and
*phones and it’s working. Put it in a case,

with them when they have to take nerve g audio- screw a handle on and YOU HAVE A
ripping decisions in ies—Tune into {n sounds, ted PORTABLE TREASURE LOCATOR EASILY
the int 1 distress fi . Covers bui a8 time goes on the sound gradually WORTH ABOUT £20! Exiremely sensitive

band _including becomes less and less—until they Y rock,

the aircraft {frequency d
HEATHROW, GATWICE, LUTON, RING-
WAY, PRESTWICK, ET0, ETC. CLEAR AS
A BELL., This fantastic full i

cease sltogether, the effect it has on people
i¢ omazingly uery‘ﬁmilnr to hypnosis. A con-
ded tor 8djusti

instrument can be buili by anyone over nine
in under two kours. No soldering necessary.
Fully illustrated simple instructions take yon
step-by-step. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables). NO CONNECTIONS WHAT~
EVER KEED SEND ONLY £3-37 +
23p p. & p. for kit including case, nuts,
screws, wire, etc. etc. (parts available
separately).

CONCORD ELECTRONICS LTD. (PW7) 8 Westbourne Grove, London, W.2.

trol is P the length of
times, etc., Il transistor, can Dbe built by
apyone over 12 years of age in about two
bours. No knowledge of electronies or radio
needed. Extremely simple, easy-to-follow,
step-by-step, fully illustrated instructions
included. No soldering necessary. Works ot
standard batteries,” extremely economical.
8ize only 37 X 43" x 13"—take it anywhere.
Kit includes case, nuts, wire, screws, etc.
SERD £2-75 + 25p p. & D, (parts available
geparately).

earth, sand,

water, etc.—BASILY LOCATES COINS,
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES, ETC.
Signals exact location by “‘beep” pitch
increasing as you near burled metallic
objects. So sensitive it will defect certain
objects burted SEVERAL FEET BELOW
GROUND! GIVES CLEAR SIGNAL ON
ONE COIN! £4-85 + 380p cam. ete
(High quality Danish Stethoscope heads
Pphones £2:75 extra it required.)
EXAMINE AT HOME FOR 7 DAYS. YOUR
MOXEY REFUNDED IN FULL IF NOT 100%
DELIGHTED.

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

s £1-97

Amazing Radio Construc-
tion set ! Become a radie
expert for £1-97. A com-

plete Home Radio Course.

f No experience needed.

! 5 g Parts including
A P B simple instructions
S@e, A for each design. Iilus-

trated step-by-step plans,

all transistors, loudspeaker,

personal phone, knobs, screws,

etc. all you need. Presentation box

87p extra as illus. (if required) (parts available
i y. Send

)} ho
£197 + 23p D. & P.
SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON

CUTS OUT KOISE POL-
LUTION-—80OTHES YOUR
NERVES | Don’t under-
estimate the uses of this ian-
tastic new design-—the
RELAXATRON is basically a
plnk noise generator. Besides
being able to mask out
extraneous unwanted sounds,
it has other very interesting
properties. Tor instance,
many people find a rainstorm
mysteriously Telaxing, a large
part of this feeling of well-being can be
directly traced to the sound of falling rain-
dropsl—a well known type of pink mnoise.
IF YOU WORK IN NOISY OR Dis-
TRACTING SURBROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, IF
YOU FEEL TENSED, UNABLE TO RE-
LAX—then build this fantastic Relaxatron,
Once used you will never want to be without
#t—TAKE IT ANYWHERE. Uses stan-
dard PP3 batteries (cwrrent used so small
that battery life is almost sheli-life). CAN
BE EASILY BUILT BY ANYONE OVER 12
YEARS OF AGE using our unique, step-by-
step, fully illust: d plans. No solderi
necessary. All parts including case, a pair
of crystal phones. Components, nuts,
screws, wire, etc, no soldering.
£8-85425p p. & p. Parts available separately

Callers welcome 9 a.m.-6 p.m. inc. Saturday

(INCORPORATING

20 watts RF output from

Box and Speaker

As new in 7’ rack.

tested. Less handset.

tdeal for high power Amps.

Brand New. Ex-Pye. with circuit.

Ideal for intercoms.

QAVO3-10 Ex equipment

M. £ B. COMPONENTS (LEEDS) LTD.

PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532-35649

PYE AM25B VANGUARDS. |2v Boot mounting radjo-telephones.
QQV03/20A. High band and low band in
stock. ideal for 2 or 4 metre mobile operation. Less mike and control v

MARCON! DIVERSITY TELEGRAPH RECEIVER TYPE R217.
ONLY £150 delivery arranged UK.

BRAND NEW SIFA M 2 sq 25-0-25 uA meters
ONLY 95p each plus 10p carr.

WALKIE TALKIES TYPE 88. 4 crystal controlled channels. Un-
In clean condition with circuit.
ONLY £4.75 or £8 for 2 inc. carr.UK.

RCA POWER TRANSISTORS TYPE 2N3773 on hefty heat sink.
60p each or £} a pair plus 10p carr. UK.

9 TRANSISTOR 455 Kc/s IF STRIPS.geai basis for Receiver.

TRANSISTOR TRANSMITTER PANELS. } watt output on
68-88 MHZ. FM modulated. Needs external

EX-GPO DESK TELEPHONES.

THREE for £1 plus 10p carr. UK.

Send SAE for full list with many bargains of general interest.

M. & B. RADIO)

£20 each plus 90p carr. UK,

UK.

NLY £1-20 inc, carr. UK.

2 transistor mike pre amp.
ONLY £4.75 inc. carr. UK.

Used but in working condition
TWO for £2 inc. carr UK.

(6) Etchant. (7) Cleaner/De;
(9) 2 Miniature Radio D!

PRINTED CIRCUIT KIT

BUILD 50 INTERESTING PROJECTS on & PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 41" X 2§, (2) 1 Board for Match-
vox Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (56) Resist Solveat.

-easer. (8) 16-page Booklet Printed Circuits for Amaleurs
s SW/MW/LW. Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans, ete. for 50 TRANSISTORISED PROJECTS,
A very comprehensive selection of circuits to suit everyone’s requirements and

constructional ability. Many

1) Crystal Set with biased Detector.

(Patent P

for the first time, including 10 new circuits.

zOfE] PRINTED CIRCUIT KIT

(2) Crystal Set with voltage-quadrupler
detector. (8) Crystal Set with Dynamic Loudspealker. (4) Crystal Tuner with Audio
Amplifier, (5) arrier Power Conversion Receiver. (8) Split- Load Neutralissd Double
gltﬁle'xa. (7)1Maf»chhox or Photocell Radio. (8) “TRI-FLEXON” Triple Reflex with

ped very efficient designs published

EXPERIMENTERS

60p
Postage & Pack. 10p. (U.K.)
Commonwealth:
SURFACE MAIL 20p
AIR MAIL 60p
=wc] Australia, New Zealand,
South Africa, Canada

). (9) Solar Battery Loud-speaker Radio.

(]

(25) Signal Injector, (26) Pocket Tra

The smallest 3 desings yet offered to the Home Constructor anywhere in the World.
i Radio i based on the -~Triflexon’ circuit. Let us know
if you know of & smaller design ‘published anywhere. (10) Postage Stamp Radio.
fize only 1-62* X -95° X -25°, (11) Wristwaich Radio 1-157 X -807 x +55%. (12)
Ring Radio -70” X -707 X -55%. (18) Bacteria-powered Radio. Runs on sugar oT
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier, (16) Inter-
com, (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Beekin
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22)
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.

Animal,
ansigtor

iver (Licence d), (27) C

. ‘Microphone.
Preamplifier.

Ultrasonic Transmitter.

Volume Intercom. (28) Remote Control of Models by Inductjon. (29) Inductive-Loop
Fransmitter. (30) Pocket Triple Refiex Radio, (31) Wristwatch Transmitter/Wirel
(32) Rain Alarm. (33) Ultrasonic Switch/Alarm, (3

(35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone”. (37) Light-Beam Transmitter, (38) Silent TV Sound Adaptor. (38)
(40) Thyristor Drill Speed Controller. . .pius 10 Photo-
electric Circuits, Alarms, Modulators, Stabilisers. ..

YORK ELECTRICS, Mail Order Dept.
335 Battersea Park Road, London, S.W.11

Send 6 8.4.E. for full details, and a brief description of all Kits and Projects.

ess
4) Stereo
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High fidelity Monolithic Integrated Circuit Amplifier

Two vyears ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi  amplifier, the
IC.10. Now we are delighted to be able to
introduce its successor, the Super 1C.12.
This 22 transistor unit has alf the virtues of
the original 1C.10 plus the following
advantages:

. Higher power.

. Fewer external components.

. Lower quiescent consumption.

. Compatible with Project 80 modutles.

bW N -

. Specially designed built-in heat sink.
No other heat sink needed.

[}

. Full output into 3. 4, 5 or 8 ochms.

7. Works on any voitage from 8 to 28 volts
without adjustment.

8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KHz +
1dB.

Total Harmonic Distortion Less than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 t0 15 ohms.

Input Impedance 250 Kohms nominal.

Power Gain 90dB (1,008,000.000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).

Quiescent current 8mA at 28 volts; low
enough to make the 1C.12 ideal also for
battery operation.

Size 22 x 45 x 28 mm including pins and

heat sink.

With the addition of only avery few external
resistors and capacitors the Super IC.12
makes a complete high fidelity audio
amplifier suitable for usewith pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project-80 range
such as the Stereo 60 and A.F.U. may be
added.
FREE 44 page instruction
manual now included with
all units. Available free on
request to present 1C.12
users. Gives full circuit and
wiring diagrams for many applications
including car-radios, oscillators, etc.

Price. inc. FREE printed
circuit board for mounting
and manual.

£2 . 98 Post free

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfied with your
purchase when you receive it from us, return the
goods without delay and your money will be
refunded 1n full. including cost of return postage, at
once and without question. Full service facilities are
available to afl Sinclair customers.

wwWwW americanradiohistorv com

Sinclair Radionics Ltd. London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St. lves (048 06) 4311
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Sinclair Project 60

The World’'s leading range

of high fidelity modules

The easy way |
to buy and
build

Project 60

Project 605 is one pack containing: ong PZ5.
two Z30's. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and owput components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soidering and hunting for the odd partis
eliminated. You will be able to add further Project
80 modules as they become available adapted to
the Project 605 method of connecting.

Complete Project 605 pack with

comgrehensive manual, post free £29'95
All you need for a superb 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Limited. London Road.
St. Ives, Huntingdonshire PE17 4HJ.
Tel: St. lves (048 06) 4311

sircci=ir-
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Project 60 offers more advantage to the constructor and user of high fidelity equ1pment than
any other systemin the world.

Performance characteristics are so good they hold their own w:th any other available system
irrespective of price or size.

Project 60 modules are more versatile — using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner-amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amplifier control unit may also be used with any other power amplifier
system, as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60
modules are very easily connected together by following the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually boxed in distinctive white and black cartons. With all these wonderful advantages,
there remains the most attractive of all — price. When you choose Project 60 you know you
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing
resources (the largest in Europe) prices are fantastically low and everything you buy is
covered by the famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 application§

System The Units to use together with Cost of Units

Simple battery - 2.30 Crystal P.U., 12V battery £4.48

record player volume control

Mains powered record Z.30,PZ5 Crystal or ceramic P.U. £9.45

player volume control ete.

20 +20W. stereo 2xZ.30s, Stereo 60, Crystal, ceramic or mag. £23.90

amplifier for most needs PZ.5 P.U.. F.M. Tuner. etc.

20 +20W. stereo 2xZ.30s, Stereo 60, High quality ceramic or £26.90
+ amplifier with high PZ.6 magnetic P.U., F.M. Tuner,

performance spkrs. Tape Deck, etc.

40 +40W.R.M.S. 2xZ.50s, Stereo 60 As above £34.88

de-luxe stereo amplifier PZ.8, mains trsfrmr

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, etc.. £19.43

transformer

controls

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£6.98) may be added as required.
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from a simple amplifier to a complete stereo

tuner amplifier with Project 60 modules

Z2.30 & 2.50
power amplifiers

The Z.30 and Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion is an incredibly low 0.02% at
full output and all lower outputs. Whether you
use Z.30 or Z.50 amplifiers in your Project 60
system wiil depend on personai preference, but
they are the .same size and may be used with

PrOJECt 60 Stereo F.M. Tuner

. First in the
world to use the
phase lock loop principle

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 fantastically good resuits. Other original features include varicap diode tuning,
printed circuit coils. an 1.C. in the specially designed stereo decoder and squelch circuit for
silent tuning between stations. Good reception is possible in difficuit areas. and often a
few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower
level of distortion than any other tuner we know. Stereo broadcasts are received automatic- .
ally as the tuning control is rotated, a panel indicator lighting up as the stereo signal is
tuned in. This tuner can also be used to advantage with any other high fidelity system.
SPECIFICATIONS—Number of transistors: 16 plus 20in 1.C. Tuning range: 87.5 to 108 MHz.
Capture ratio: 1.5dB. Sensitivity: 2uV for 30dB auieting: 7wV for lock-in over full deviation.
Squelch level: 20uV. A.F.C. range: £200 KHz. Signal to noise ratio: > 65dB. Audio fre-
quency response: 10 Hz— 15 KHz (4 1dB). Total harmonic distortion: 0.15% for 30% moduta-
tion. Stereo decoder operating level: 21.V. Cross taik: 40dB. Output voltage: 2 x 150mV
R.M.S. Operating voltage: 25-30 VDC. Indicators : Power on/tuning/stereo.
Size:93x40 x207 mm. £25
Buift and tested. Post free.

other units in the Project 60 range equally well.
SPECIFICATIONS (2.50 units are inter-
changeable with 2.30s in all applications).
Power Outputs

Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20watts RM.S. into 3ohms using 30 volts.

2.50 40 watts R.M.S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms using 50 volits.
Frequency response: 30 to 300,000Hz4-1dB. on o
Distortion:0.02%into 8 ohms.

Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 2560mV into 100 Kohms.

For speakers from 3 to 15 ohms impedance.

Size: 14x80x57 mm.

Stereo 60 Pre amp/control unit

Designed for Project 60 range but suitable for use wnh any high quality power amplifier.
Again silicon epitaxial planar transistors are used throughout, achieving a really high

z.30 signal-to-noise ratio and excellent tracking between channels. Input selection is by
Built, tested and guaranteed with circuits and instruc- means of push buttons and accurate equalisation is provided for all the usual inputs.

tions manual. £4.48 SPECIFICATIONS—Input sensitivities: Radio— up to 3mV. Mag. p.u. 3mV: correct to R.I1L.AA
Z.50 curve +1dB:20 to 25.000 Hz. Ceramic p.u.—up to 3mV: Aux—up to 3mV. Output: 250mV. .

Signal to noise ratio: better than 70dB. Channel matching: within 1dB. Tone

A e el el ) I I ST LT controls: TREBLE -+ 15 to —15dB at 10 KHz: BASS + 15 to —15dB at 100Hz.

Lepse Front panel: brushed aluminium with black knobs and controls. Size: 66 x40 x 207mm. £9 98
Built tested and guaranteed. .
Power
PZ.5 -
Supply A.F.U. ngh & Low Pass Filter Unit
Units "y 2 For use between Stereo 80 unit and two Z.30s or Z.60s,

Designed special for use
with the Project 60 system
of your choice. Use PZ.5
for-normal Z.30 assemblies
and PZ.6 where a stabilised
supply is essential.

P2.5 30 volts unstabilised £4.98
PZ.6 35 volts stabilised £7.98
PZ.8 45 volts stabilised

(less mains transformer) £7.98
PZ.8 mains transformer £5.98

and is easily mounted. It is unique in that the cut-off
frequencies are contmuously variable. and as attenuation
in the rejected band is rapid {(12dB/octave). there is less
loss of the wanted signal than has previously been possible. Amplitude and phase dis-
tortion are negligible. The A.F.U. is suitable for use with any other amplifier system. Two
filter stages —rumble (high pass) and scratch (low pass). Supply voltage—15 to 35V.
Current — 3mA. H.F. cut-off (~3dB) variable from 28KHz to 5KHz. L.F. cut-off (~3dB)
variable from 25Hz to 100Hz. Distortion at 1KHz (35V. supply ( 0.02% atrated £5 98
output. Size: 66 x 40 x 80 mm. Built tested and guaranteed.

The Sinclair Guarantee To: SINCLAIR RADIONICS LTD LONDON ROAD ST.IVES HUNTINGDONSHIRE PE17 4HJ

If within 3 months of purchasing Project 60 modules Please send Name
directly from us. you are dissatisfied with them, we will
refund your money at once. Each module is guaranteed
to work perfectly and should any defect arise in normal
use we will service it at once and without any cast 1o
you whatsoever provided that it is returned to us
within 2 years of the purchase date. There will be a
small charge for service thereafter. No charge for
postage by surface mail. Air-mail charged at cost.

Address

lenclose cash/cheque/money order. PW372
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LL BRAND NEW

in manufacturer's sealed cartons
GUARANTEED 12 MONTHS.

AKAI" LEAK- SINGLAIR- TELETON- ARMSTRONG® ROTEL
THORENS- PHILIPS ' GOLURING- ROGERS - PIONEER

SPECIAL
OFFER

Garrard SP25 Mk. il

Goldring G800H

Teak plinth and tinted cover.

Ready wired for immediate use.
Please add £}-25 for post and

packing.

TU BLES
Please .add 50p for P. & P.
Garrard SP25 Mk. ili £10-25
Garrard |1025T with cartridge® £5-95
Garrard 2025TC with

Sonotone $TAMC £8-95
Garrard Zero 100-Auto
£40-95

Play {New Product)
Garrard SL65B
Garrard AP76

Please add 50p for P. & P
Alpha Highgate FA400
Armstrong 521 (cased)

Rogers R'bourne Chassis
Rogers Rfbourne Cased
Sansui AUI0I

All prices correct
at time of going
to press

Goldring Lenco I5 watts RMS £32 95
Rotel RA 301 £32
Rotel RA 601

Sinctair 2000 Mk. Il

Si 3000

PRO 60/2+Z30 PZS
Sinclair PRO 60[2 +2Z30 PZ6
Slnclaur PRO 60/2 +Z50
PZ8{Trans
Sinclair AFU
Sinclair 605 (New Product)
Goodmans Max.
| Teleton SAQZOGB (New Prod.) e
-9
VWharfedale £49‘75
Sinclair IC12 integrated
circuit amplifier £1-85
Ezgle TSA I49 7w RMS £24-95
Eaj £34-3

Please add i0p for P. & P.
GCS 36

Goldring G850
Goldring G800
Goldring G80OE
Goldring GB0OSE
gznotone 9TAHC Diamond
Shure M445[7IC
Shure MS5E
Shure M75E
Shure Vi5 TIpe 2
Shure M

Shure M!lE

Shure M32E

{As illustrated)

Plus 35p post and packing

Finished in real teak veneer with
tinted dust cover. Ready to use
(fully assembled).

Garrard P25;

AT60; 2000: 2500;

1025; SL65B; Also

McDonald MP60 and others.

*For  AP76; AP75, SL72B SL75-
SL9SB; £4-20 plus S5p P. & P

Aiso finished in walnut to match
lapanese equipment—at no extra
charge.

19 NOW
£11-95

TV

TWO YEARS’ GUARANTEE
ALL MODELS

405/625: 19" £25-95
23 £35-95

CARR £1-95

FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

TV TUBES REBUILT
GUARANTEED 2 YEARS

147 £3.95; 177 and 18" £5+95; 217 and23” £6.45
Exchange Bowls carr. 55p

COMPONENTS MUST BE CLEARED

Transistor Radio Cases: 25p Tra Gang Cond

each. Size 91 x 61" x 31", Post 15p. 20p. Miniature AM Post free
Speakers: 35p." 23" 80, Brand Modern Gang Condensers: 30p.
new, Post I5p. AM/FM or AM only 20p Post 10p.
VHF/FM Tuners: 95p. 88-108 Transistors 15p each. Post free.
megs. takes ECCBS valve {(extra). ACI26, ACI28, AFI |4 AFI17,
Post 15p. 0c4as, 0C7l, ©csl, OC8ID.
Radio: £3 95 8 transistor LW/ Valve ELL80 50p. Only stock in
MW, Free case, battery. Post 15p. :he coun:ry

Precision Tape Motors: £1 95, 25p each. Post 5p. D/SW
200/250V. Famous German manu- . 5005/500 KQ D/SW 500/IOOSIKQ

facturer. Post 20p. DISW | meg/I00 KQ
500/500 KQ. S/SW 500/ meg.

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01-478 600j§-2-3

REEDS REEDS REEDS

We offer a comprehensive range of reed switch
devices. These are not '‘seconds” or “job lots”, but
genuine manufacturers stock lines. Send S.A. E for
full data and prices.

INTRODUCTORY OFFERS

Reed Relay type 2/E 3V 25p each
Miniature Reed Switches type A *A ZOOV 20p each
Reed Push Button Switches | contact 85p each
REED COILS
3, 6,9, 12, 24V Miniature .. .. oo .. 2Ip
Small oo 0o 50 .. 27Ip
Standard .. .. .. .. 3p
REED SWITCHES
Large range of many sizes, types and manufactures
Popular types: E Small normally open 0 for 50p
A Miniature normally open 24p each
B Standard change over 40p each
REED RELAYS
Many versions available, popu\l/ar types:
Miniature §/A no'm;all'y o;)en .. .. .. S56p
Smali 2/E | contact .. . 00 50 .. 36p
2/EE 2 contacts. 8o .. 50 .. 44p
2/EEE 3 contacts 5o . 0o 52p

STD 3/B change over.

REED PUSH BUTTON SWITCHES

Dept. (Pw7)174 Pentonville Road, London, N1. Telephone 01-278 1768
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, | contact . .. .. .. .. £1-00
liford, Essex. Tel: 01-550 1086. 2 concacts . . .- .. £12§

HHuminated | contact .. .. £I-30 inc. P. Tax

Momentary Action

Opon Monday to Sarorday 9
& p.m LATE H'iGHT FRIDAY T p.m.

MAIL ORDERS: %3nessras

Muil, CALLERE- Plrars risli Ldd 0 1';-11(-'

Hiuminated 2 contacts

REELS of ENAMELLED COPPER WIRE

20 s.w.ga to 47 S.W.g. i
250 grams and 500 grams. Send for prices
Packing and postage 7p on all orders.

C.B.M. ELECTRONIC COMPONENTS LTD
26 Avon Trading E Av e Road, London, W.1

"‘\'I
2d TogETIET

wiin hayus Parmiuy

2 minutes from KING'S CROSS EUSTON & ST PANCRAS
on main road leading to the East and West Country
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FELSTEAD ELECTRONICS (PW 54)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List, sent free for stamped addressed envelope. (Free overseas). Cash
with Order only—No C.0.D. or Caller service. Charges (Min. 6p) in brackets after all items
apply to G.B. & Eire only. Regret Orders under 25p plus charges unacceptable. S.A.E.,
please, for enquiries or cannot be replied to. Overseas Orders welcomed.

RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5" 600£t.
36p: 54" 900t. 50p: 77 1200ft. 58p: LONG PLAY 5~ 900it. 50p: 53" 1200ft. 56p: 7~ 1800ft.
$0p. (74p on 5” and 53”, 9p on 7). Other sizes, Casettes and accessories in List.
CARTRIDGES. All with standard fittings and stylif. Stereo-coinpatible Mono GPY1/SC
£1-10; STEREQ GP93 £1-40: Stereo Ceranic GP94 £1-95. (All at 6p each.) Compara-
tives shown in List, with niore types incl. SBonotone 9TAHC, Goldring ete. at lowest price.
DIAMOND STYLII: Single tip tynes: Acos GP37, GP59, GP65/67, GPT1, BSR TC8/LP/ST:
COLLARO O, P and D(284. GARRARD GC2, GC§, GC8/10, GCE/12. RONETTE RF49,
0. P and T. PHILIPS 3,01 (3060, 3066, 3302, 3304), 2010/12{13/15. SONOTONE
19T/20T ALL AT 40p each (6p). SAPPHIRE 171p (6p). Double-tip turn-over t3pes (78
<ap. on other side). For ACOS GP73, GP91 (for cartridges GP93, GP94 ete,). GPIISC
(for stereo-compat. types) GPI04, BSR S8T4 (RT3, 8T5), ST9 (8T8), ST12/14/15.
SONOTONE STA, 9TA, OTAHC. PHILIPS 3305 (3310. 3224, 3228/22, GP280).
(tARRARD GOM21, 22, GCS23. CK825 and 26. GCM21T and 22T, GKM24T, GC8231,
GKS25TS, & 26T, GOM31, GC36, ((C835, GC838, K840A, KB41B ETC. ALL AT 75p (6p)-
SAPPHIRE 35p (6p). DOUBLE DIAMOND STYLIL: (Same dia. tip each side: no 78) Al
types £1-50 (6p). SAPPHIRE DOUBLE ST/LP. TIFPED 40p (6p). PICK-UP WIRE:
Super thin twin flex screened, sheathed, 60 per yard (Up to 6 yds., 6p over charges paid).
MICROPHONES: CRYSTAL: LAPEL 13", clip/hand, lead 3-5mm jack plug 32ip (6p)-
OM20 Cream Plastic hand 523p; CM21 Grey Plastic Hand/Desk 62p: both have 3-bmm
‘jack plug and lead (9p either). “STICK' 60 £1-02: CM70 “PLANET” Metal, tapered, with
neck cord, adaptor for stand £1-474; “MIC 91" hand/desk 81p: “MIC 45" Curved metal
hand arip £1-00. ALL with leads all 9p). MICROPHONE INSERTS: 0-9” 27ip
(Up to 6 for 6p). DYNAMIC: 209 Cardioid Ball. 50K/600 Q built-in volume control.
onfotf switch, special 20ft. lead. the best value anywhere at £6-30; UDI130, uni-dir.
mesh ball 50K /600 Q jack plug, cable, adaptor, £4-80: DM160, omni-dir. Ball mesh, 50K,
cable adaptor jack plug £8-87% \274p each). SPEAKERw. 8till very popular 12 ROUND,
fitted tweeter, 8 or 15 ohms (state which) £1-873 (274p)—or pair for stereo £4:25, charges
paid. SMALL 2}” 3Q or 8Q, (state which) 373p (6p). More speakers in List. HEAD-
PHONES: High resistance 2000 0 adjustable: 921p (74p). EARPIECES. With lead and
nin. 2-5mm or 3-5ram (state which) jack plug, MAGNETIC 9p. CRYSTAL (3-5mm plug
only) 24D (Up to 8 for 6p any type). SOLDERING IRON, Slim, modern, British high speed,
817, all parts replaceable, highest quality fully guaranteed £1-173 (10p). TRANSFORMERS:
Sub-min 11 X 11 X 12mm. OUTPUT (3 Q for 0C72, ete.) 14p or DRIVER 15p (Up to 12 for
6p). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. asstd. cols. SOLID CORR
14p. FLEXIBLE or 8UPER THIN for transistor wiring, ete. either 16p (Any pack 6p).
RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phono plug, each end, 6t 28D.
124t 88p. With phono plug/phono socket other end 6it. 25p, 12it. 424p (6p lead any type).
VIBRATORS. 12v/4 pin non-synch 121HD4, 24 es. pins, 27ip. SAME but 33" ex pins,
"SA, 20p. 12v/7 pin, synch. (128R7) 23” ex pins, 824p (6}p any type). TRANSISTORS, etc.
AC/126 123, AF115 90p, AF116 15p, AF117 20p, OA5 10p, OA10 10p, OAS1 10p, 0044
14p, 0C45, OC71, 0C72, OC75, OCSID, OC82D, all at 121p each, OC81 15p. 0C170 20p,
0C171 125p. BY100/800 piv 14p. Many more incl. power types. thyristors, ete. in List.
MAINS NEONS, fly leads 10p. NEON SCREWDRIVER (pocket testor) 171p (6p either)
MAINS BATTERY E: NATOR. Input 240v-AC, Dutput 3, 6, 7§ and 9v-DC by switch
selector, On/off switch, pilot lamp, leads, plug, adaptor to suit most transistor sets and
cassette recorders. Suitable for model use: £3-15 (24p).

OUR CURRENT LIST (sce heading) includes more details of all above plus cartridge replace-
ment table, many unrepeatable Special Offers, and cable, croc. clips, Voluine controls
Din plugs..Co-Ax, standard, miniature, phono plugs, sockets and adaptors, Tape Recordin g
and Record Player accessories, panel and Test meters and equipment, Multimeters, min.
motors, test prods, switches-rotary, toggle, slide, cabinet, lamp, etc., electrolytics, terminals.
Veroboard, valve holders, extending aerials for cars and portable sets, ind. lamps and bulbs,
dials, mikes, telephone amplifiers and pick-ups, drive cord, inter-coms. condenser and
resistance testers, Stereo Headphones etc. et

e,
LIST SENT FREE WITH ALL ORDERS IF REQUESTED.

.

a RADIO-AMATEUR !

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

AARY

I free! Brochure, without obligation to: |
i BRITISH NATIONAL RADIO SGHOOL =
READING, BERKS |

NAME : l

J] ADDRESS : |
i BLOCK CAPS please |

ADGOLA Soldering

Instruments add to
your efficiency

THE NEW ‘INVADER'
ADCOLA L.646 ™

for Factory Bench

Line Assembly

A precision instrument—supplied
with standard 3/16” (4.75 mm)
diameter, detachable copper
chisel-face bit*.

Standard temp. 360°c at 23
watts.

Special temps. from 250°c—
410°. -

*Additional Stock Bits

(illustrated) available

PRICE

COPPER

B38 { — 3.2mm

e T
TP

CHISEL FACE

e rely
B14 ®  ~— 24 mm  CHISEL FACE
————=

B 24 T:L' -— 475 mm g:ncgwomvsn

[y

B12 &° — 4.75mm  EYELET BIT

B58 -": — 6.34 mm CHISEL FACE
LLONG LIFE

CHISEL FACE

CHISEL FACE

B14 LL %" — 24mm

T e —

B 44 ar SCREWDRIVER
LL 3 475 mm  SORE

CHISEL FACE

Don’t take chances. We don’t.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they’re so popular. You get
consistent good service. .. relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

Write for
price [ist
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, SW.4.
Telephone: 01-622 0291/3 - Telegrams: Soljoint London Telex « Telex: Adcola London 21861
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Train for tomorrow’s world in
Radio and Television at The
Pembridge Gollege of Electronics

Your first day on Television:
6th September, 1972

This is your opportunity to train
as a television and radio
e engineer on our full-time
2 year College Diploma Course.
That is the way to get into a
rapidly growing industry with
a tremendous demand for
skilled technicians. You will be
given theoretical and practical
instruction on colour

television receivers, following a
syllabus specially designed

to cover the new City and
Guilds Radio, Television

and Electronic

Technicians’ Course.

Minimum entrance
requirements are Senior
Cambridge or ‘O’ Level,

or equivalent in
Mathematics and
English.

Complete the coupon
below and we will
send you the details
about training for
an exciting, new
career.

o o ™ _SARRANEN,

To: The Pembridge College of
Electronics, (Dept. pw7),

W 34a Hereford Road, London,
@ W2 BAJ.

Please send, without obligation, details
of the Full-time Course in Radio,
Television and Electronics.

(e
Helllzhil nAME
*.| ADDRESS.

ST———

- AIIIIIIIIIIIIII.
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Setting up home?
FREE 16-page

Home Improvement
Supplement

Exciting, modern designs . . . easy-to-follow
instructional articles . . . handy hints

and ideas — all you need to make your
house the home of your dreams!

Also in this issue . . .

FREE Plan Sheet for a 9ft Crest Car-top
Sailing Dinghy.

PRACTICAL

WOODWORKING

Out 14th February only 20p

BAKER 12in. REGENT

An lnexrenslve unit for the beginner in
high fidelity and for general purposes. May

be used to advantage with any Radio,
Amplifier or Television receiver.

Maximum Power 15 watts

Bass Resonance 45 c.p.s.
Flux Density 12, 000 gauss
Voice Coil impedance

3 or 8 or I5 chm models

Useful response
45-13,000 c.p.s. POST

Nett weight 5 Ibs. FREE

GUITAR MODEL “GROUP 25"’ £1

25 watt rating

Latest logue 5p with !

e plans.

Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665

G. 1. ELEGTRONIGS

FOR REAL SERVICE WITH THE LARGEST
SELECTION GF ELECTRONIC COMPONENRTS
AND TEST EQUIPMENT YOU MUST VISIT—

C. T. ELECTRONICS

267 ACTON LANE,

CHISWICE, LOMDON W4
29,30 a.m—5.00 p.m. Mon.=Sat.
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BSR LATEST
STEREO AND MONO

Plays 12, 10~ or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
Size 134 X 11iin.

Above motor board 33in.
below motor board 2iin.
with STEREO and MONO XTAL

SUPERSLIM

£7-75 5

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made
with 2-stage triode pentode valve, 3 watts outpui. Tone
and volume controls. Isolated mains transformer, knobs,
loudspeaker valves ECL82, EZ80/S1.

Response 50-12,000 cps. Sensitivity 200mV. Post 25p.

R.C.S. PORTABLE PLAYER CABINET

! ST

Really smar¢ appearance with space for R.C.S. Amplifiers
and most modern autochangers. 8ize 18 x 15 x 8in.
Metal fitings. Carrying handle. Two-tone £4 Post
rexine covered, Pobular colours. 250,
GARRARD SINGLE PLAY TA MK II £ I o
Idesl Discotheque or Hi-Fi. Stereo/Mono

GARRARD PLAYERS with Sonotone STA Carmdges
Stereo Diamond and Mono Sapphire. SP25 M

Mods! 3500 Stereo and Mono Autochanger £14 Post 25p.

R.C.8. TEAKWOOD BASE. Ready cut out £2.75
for mounting (State player make and model)

R.C.S. PLASTIC COVERS FOR, ABOVE BASE, £2-25
Durable tinted plastic, att

R.C.S. STABILISED POWER PACK KITS
All parts and insiructions with Zener Diode, Printed Circuif,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240v. AC. Output voltages available 6 or 9 or
12 or 15 or 18 or 20y. DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. £2 POST
Details §.A.E. Size 3% X 1} X 1iin. - FREE

GENERAL PURPOSE TRANSISTOR

PRE - AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar. Can_be used with
Battery 9-12v or H.T. line 200-800v D.C. operation.
Size 13” x 11" x §”. Response 25 ¢.p.s. to 25 Kc/s. 26db gain.

For use with valve or transistor equipment. 90 Post
Full instructions supplied. Details 8.A.E. P

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p | 250/25V .. l4p | 16+16/500V .. 55P
4/850V .. 14p | 500/25V .. 20p | 50

+ oa
60--100/350V . . 58D

8/450V .. 14p | 1000/25V.. 85p
32+82/250V .. 18p

1000/50V.. 47p

82/450V  20p | 8+8/450V  18p | 32+32/450V .. 83p
25/25V 10p | 8+18/450V 20p | 350+50/325V  50p
50/50V.. 10p | 16-+16/450V 25p | 32432+ 32/350V 43p
100/25V  10p | 82+32/850V 25p ' 100+ 50-+50/350V48p

LOW VOLTAGE ELECTROLYTICS
25, 30, .250 100, 200m0!' 15V. 1op.

A

; 50V, 47p; 100V, 70p.
2000mF. 6V. 25]!, 25V, 42]! ; 5OV. 57p.
2500mF. 50V, 62p ; 3000mF, 25V. 47p; 50V. 65p.
5000mF. 6V, 25p; 12V. 42p; 25V. 75p; 35V. 85p; 50V. 95D,
CERAMIC 1pF to 0-01 mF, 4p. Silver Mica 2 to 5000pF, 4p-
PAPER 3560V-0-1 4p, 0-5 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 047 25p.
SILVER MICA. Close tolerance % 2-2-500pF 8p; 500-2-200
pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, mfd 30p; each.
TWIN GANG. *“0-0” 208pF 1 176pF, 65p; Slow motion drive
865+ 865 with 25+25»F. 50:» 500pF slow motion, standard
45p;small 8-gang 500pF £1

SHORT WAVE, SINGLE. IOpF 80p; 25pF 55p: SOpF 55p.
CHROME TELESCOPIC AERIAL, swivel base, 23in. 20p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. 1 w., $ w., 20% 1p; 2 w. 5p 10 ohms to 10 meg
HIGH STABILITY, } w. 2% 10 ohms to 1 meg., 10p.

Ditto 5% Preferred values 10 ohms to 10 mes., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 16 wait,
10 obms to 100K, 10p each; 2% watt, 1 ohm to 8-2 ohms 10p.

EMI PICK-UP ARM with mono xtal and stylus £1-25,
HI-FI PICK-UP CARTRIDGES. Diamond Stereo/Mono.
OTA £2-50; GP94 £2-50; GPS3 £2-00; Mono GPS1 £1-50;
ACOS Standard fitting with LP Sivius only. 50p.

E M WOOFER AND
el 8e%s TWEETER KIT

£5 75 Post 25p

Comnmmg & fine example of a Wooler

103 X 6%in. with & massive Ceramic
Magnet, 440z, Gauss 18,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I
Tweseter 31in. square has & special light-
weight paper cone and magnet flux
10,000 lines,

Tmpedance Standard ........ 8 ohmu
Maximum Power

Useful Response. 35 to 18,000 cps
Base Resonance 5 cps

WEYRAD PSO—TRANSISTOR COILS
. 88

Spare Cores
Driver Tmm. LFDT4 . 50p

23
LF. P60/2CC 47 33p Printed Circuit, PCA1 . 50p
3rd LF. P50/3CC 33p J.B. Tuning Gang. 85p
P51/1 or P51/2 33p ‘Weyrad Booklet 10p
P50/3V ... . 83p OPTT ..... 55p

Mullard Ferrite X 3in, 20p, 8 x %in.

YOLUME CONTROLS | 800hm Coax 4p. ya,
Long spindles. Midget Size | BRITISH AERIALITE

5 K, ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/S 15p. D.P, 25p. | 40 yd £1-40; 60 yd. £2.
STEREO L/§ 55p. D.P. 75p. I FRINGE LOW LOSSI 0
Edge 5K. S.P, Transistor 25p | Tdeal 625 and colour. P vd.

WIRE-WOUND 3-WATT POTS. | WIRE-WOUND3S-WATT
Small type with small knob. STANDARD SIZE POTS.
Values 10Q) to 25 K., 25 LONG SPINDLE _ 4()
Carbon 80 K to 2 meg. P 10 OHMS to 100 K, P
VEROBOARD 0-15 MATRIX
2% x Bin.26p. 24 x 8%in.17p. 8% x 8iin.26p. 3% X 5in.30p.
EDGE CONNECTORS 16 way 25p; 24 way 38p.
PINS 86 per packet 21p. FACE CUTTERS 38p.
L.R.B.P, Board 0-16 MATRIX 2iin. wide 3p rer lin.,
3%in. wide 4p per 1 in.; Sm. side 5p per lin. (up to 17in.).
8.R.B.P. undrilled in, Board 10 X 8in. 15p.
BLANK ALUMINIUM CHASSIS 18s.w.g. 2in. sides.7 X 4in.
45p: 9 x 7m. 60p; 11 X 7in. 70p; 13 x 9in. 80p; 14 X 1lin.
85p: 15 X 14in. 98p; 11 X 3in.
ALUMINIUM PA. ELS 18 8.w.E. 6 X 4in. 9p; 8 x §in. 15p;
14 x 3in, 16p; 10 x 7in. 18p; 12 X 5in, 20p; 12 % 8in. 28p;
16 X @in. 28p; 14 X 9in,34p; 12 x 12in 40p.
1} inch DIAMETER WAVE-CHANGE SWITCHES 251).
2p. 2-way, or 2p. 8-wayor3 p 4-way 25p each. 1 p, 12-way,
or 4 p. 2-way. or 4 p, 3-way 2
SILICON REC. 40—LUCAS ZDSSOO Bndge 70V 5 amp £1.
RECTIFIERS CONTACT COOLED i 60mA
85mA 48p. SILICON BYZ13 30p; BYlOO 30p BY12?7 SOp.
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. "23p.

“THE INSTANT" BULK TAPE )
ERASER & HEAD DEMAGNETISER A

£2 35 Post

HI-FI STOCKISTS

List 5p.  Written guarantee with every purchase,

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

SCOQP! METAL PLINTH AND

PLASTIC COVER
Cut out ready for Garrard or

B.S.R. Will play with cover in £5'50

position. Latest design.
Covered in black leatherette.

Antimagnetic. 12} x 14+ x 74in.  POst 25p
MAINS TRANSFORMERS *..%%"
250-0-250 80 mA. 68 V. 4 8Mp. - ... eunnen.s. 2150

80mA.6-3v. 358..68v la.or5v.2a, £2.50
OmA 68v.85a 63v.1a.0or5v.2a £3.00

,83v.4a.CT.;83v.24a... £3-25
MI 1A' TURE OOV 20mA.,88v la., 2Lx2kx2m. 75p
IDGET 220 v. 45 mA., 63 v. 2 a. 2%x2§-x2m 80p
MIHI-MAINS 20v, 100mA 1& X 1§ x 13in. 50p

250-0-250

4, b, a 8
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2 amp. 3, 4, 5, 6, 8, 8, 10, 12, 15. 18, 24 nnd 30 v. £2-25
1 amp., 8, 8, 10, 12; 18, 18. 30, 24, 30, 36, 40, 48, 60, £2-95
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 80 36, 40 48, 60. £8-25
5 amp. 6, 8, 10, 12, 16, 18, 20, 24 80 86 40, 48 60.£8-75
AUTO TRANSFORMERS 115v, to "230v. or 230v, to 11%v,
160w. £2-25; 500w. £6:25; 750w. £10; 1000w, £14.
CHARGER TRANSFORMERS Input 200 /250v,
for 6 or 12v.. 1} amp., £1:50; 2 amp £1.50; 4 amp, £2:00.
FULL WAVE BRIDGE CHARGER BECTIFIERS:
6 or 12v. outputs, 11 amp. 40p; 2 amp, £1-80: 4 amp, £2-25,

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in. MAJOR £9

80-14,500 c.p.s., 1Rin.
double cone, woofer and
tweeter cone together
with & BAKER ceramic
magnet &ssembly having
a flux density of 14,000
gauss and a total flux of
145,000 Mexwells. Bass
resonance 40 ¢.p.s. Rated
20 watts. Voice coils
3 or 8 or 15 chms. Post Free

Module kit, 30-17,000 c.p.s.

with tweeter,  crossover,

baffle and

instructions. £11.50

BAKER “BlG--SOUND” SPEAKERS

‘Group 25°' ‘Group 35' tGroup 50’
12 inch 12 inch 15 inch
25 watt £7 35 watt £9 50 watt £ l 9
Sor8url50hm Bor8orl5ohm  8orl5ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front
For 12in. or 10in. dia. sPeaker 20 X123 % 9in. £9. Post 25p
For 18 x 8in. or 8in. speaker 16 x 10 x 9m
For 10 x 6in, or 8in, speaker 16 X 8x

GOODMANS 65 in. HI-FI WOOFER
g ohni, 10 watc. Large eeramxc magnet.

cia
response 30~ 12.000 cps Tdeal P.A. Collanns,

Hi-Fi Enclosures Systems, ete.

ELAC CONE TWEETER
The moving coil diaphragm gives 2 good
radiation pattern fo the higher frequencies
and a smooth exiension of total response
from 1,000 cps to 18,000 cps. Size 8% x
3% % Sin. deep. Rating 10 watts. 3 ohm
or 15 ohm models. £|

Post 10D.

Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm £1-50.

De Luxe Horn Tweeters 2-18 Kc/s, 16W, 15 ohm £3.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 16 ohm 85p.

SPECIAL OFFER! 80 ohm, 2%in. dia.; 35 ohm, 2m , 3m

25 ohm, 2%in. dia.; 3in. dia.; 6 x 4in.; 8 X 5in. £|

15 ohm, 8lin. rha., 7 % 4in.; 8 x 5in.

8 ohm, 6x4in. 8 ohm, 2%in. 3in. 5in, §x3in, ¥ xdin.

LOUDSPEAKERS P.M. 3 OHMS. 8}in. £1.10; 8 x 5in. £1-25;

8 X _23in. 90p; 8in. £1.75; 10 X @in, £1 1.90.

5in. WOOFER 8 watts max.20-10,000 cps. 8 or 15 ohm. £1-80.

ELAC 10in. 10W. De Luze Ceramic. 8 ohm. £4.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS.

8in, dia. 4 watt; 10in, dia. 5 watt; 12in. dia. 6 watt

8 or 8 or 15 okm models £1.95 each. Post 15p.

OUTPUT TRANS EL34 etc. 25p; MIKE TRANS. 50:1 25p.

SPEAKER COVERING MATERIALS. Snmnle: Large 8.A.E.

GOODMAN’S OUTPUT TRANS 'ORMER 5 watt push-pull

for valves EL84 etc., 3, 8 and 15 ohms 85p. Post 20p.

BAKER 100 WATT ALL:
PURPOSE POWER
AMPLIFIER
4 inputs speech and music. .
Mixingfacilities. Response
10-30,000 ops. Matches
530/2150(;“"%&&1{“% A.C.
v. Separate Treble .
and Bass controls. ‘39
Guaranteed Details 5.A.E. POST FREE

All transformers Postage 25p extra.

E.M 1. 13} x 8in.

With twin iweeters

and crossover, 10 watt, £4

State 3 or 8 or 15 ohm.

(As il d) Post 15p

With %ntleg tweeter cone and ceramic

magnef watts.

Bass res. 45—80 cps. .

Flux 10,000 g: £2 25

State 3or 8 ot 15 ohm. Post 15p

Recommended Teak Cabinel £5

Size 16 X 10 x 8in. Post 25p
10W MINI-MODULE £3-25
LOUDSPEAKER KIT rpost a5
Triple speaker system combining on ready cuti baffle.
% in, chipboard 16 in. X 82 in. Separate Bass. Middle
and Treble Ioud The
heavy duty 5 in, Bass Woofe: unit has a low resonance
cone. The mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 8 or 15 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.
186 X 10 x 9in. Modern design with
Huted wood front. Highly recommended. Post 25p

MINIMUM POST AND PACKING 15p

(Export: Remit cash and extra postage.)

CUSTOMERS FREE CAR PARK

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m.(Wednesdays 9-I p.m., Saturdays 9-5 p.m.}
Buses 50, 68, 159 pass door.

Ferrite aerial. 8 volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Will mix Microphone, records, tape and tuner
with sepsrate control8 into single output. 9 volt.
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 8 volt
Printed Circuit. Calibrated slide dial tuning. I
BARGAIN FM TUNER as ahove less cabinet  £.7 +50
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
COAXJAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES, SURFACE OR FLUSH 25p.
JACK SOCKET Std. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5]}:{.
OCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETS Lead
8-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p.
E.M.1l. TAPE MOTORSPost 15p.
120v. or 240v. 1,200 r.o.m, 4 pole
Size 81 X 24 x 2}in, (ilustrated).
BALFOUR GRAM MOTORS
50mA. Spindle § x 8/20. Size
24 x 2% x liin. st 85p

BARGAIN AM TUNER. Medium Wave. £4
Add musical highlights and sound effects to recordings.
STEREO VERSION OF ABOVE £4-25.
Walnut Cabinet. Size 7 x 5 x dinch
Push-Pull Ready built, with volume control. 9v. £3 '50
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 800 ohms.
gACK PLUGS §td. Chrome 15p; 8-5mm Chrome 14p. DI
VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.
135mA. Spindle 0 187)(0 75in. £| .25
120v. or 240v. A.C. 1,200 r.p.m. 4 pole
CALLERS WELCOME

Rail Sefhurst Tel. 01-684-1665

1031
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The largest selection

” NEW LOW PRICE TESTED S.C.R’s ] KING OF THE PAKS  Unequalled Yalue and Quality

PIV 1A 3A A 10A 16A  B80A Pak Description Price
TO5  TO-66 TO60 T0-48 TO-48 SIJPER PAK NEW BI-PAK UNTESTED & B . ]
3] ) D D D D 1 20 Red epot trans, PNP AF. . 50
50 023 025 047 050 05 115 SEMICONDUCTORS Q2 16 White spot R.F. trans. P 50
100 09 033 05 098 06 140 : 'Q3 4 OCT7 typetrans ........ -50
200 035 087 057 061 075 180 _ . Q4 8 Matched trans. OC44/45/8 -50
400 043 047 087 075 083 175 Satistaction GUARANTEED in Every Pak, or money back. Q5 4 OC75 transistors .. -50
I R TN o |8 3 G i
800 063 -70 H g g -00 . A 4 AC128 trans. igh gain . 2
- U1l 120 Glass sub-min. general purpose germanium diodes .. 050 ] Q8 3 38%%6 tran:. PNP ... 20
SIL. RECTS. TESTED U0 Mixed getrmanfum fransistors AF/RF ... 050 &8 7 OG71 tpe trans. : 5
PIVH0OMATIOMA 1A 15A SA 104 394 i 75 Germaniun gold ‘j""“"—‘}_:‘“("*fés ’1‘"‘;31‘;2' ORATY . e :':_: a1y GACEgE e sPNPINEN 05
£ gp £ £ Ep D ) Yer tors like . rey O o " T o
30040 005 005 007 014 021 047 U5 60 200mA sub-min. Bil. diodes .. - 050 gﬁ DTS tm“‘mml ; _g
K]’gg gsg oogg gg g}% gég gﬁ gzg 776 30 Silicon planar transistors NPN sim. BRY95A, ON706...... 080 ] Q15 5 2N2026 ail, epoxy trans. ... 050
200 008 013 007 020 027 037 125 {7 16 Silicon rectlfiers Top-Hat 750mA up to 1,000V .......... 050 | Q16 2 GETS880 low noise germ. trans. 0-50
600047 018 010 023 034 045 18y |8 50 Bil. planar diodes 2650mA, OA/200/202 ...... 050 g};' 3 m ; 5’{;11;}1_‘1‘02011‘;%‘;1; ey gjgg
800 010 g'_l7 o °;§g g:% g_'gg 5'.28 0 20 Mixed volts 1 watt Zener G10des. ... ....-...-- .- 050 | 319" 3 Madt's2 MAT 101 & 1 MAT121 .. OB
:{ggg Oil o§§ g 8@3 057 075 — Ull 30 PNP sflicon planar i TO-5 sim. 2N1132 . 0-50] Q20 4 OC44 germ. trana. ‘:F - g
- T13 30 PNP-NPN sil. 0C200 & 28104 ........ 050 ] Q21 i 2 ACI27 NPN germ. trans. . 7
S > ] Q22 %0 NKT trans, A.F. R.F.coded . -5
TRIACS LUCAS SILICON UI4 150 Mixed silicon and ger dlodes iitieeices . 050 Q28 io OA202 sil. diodes sub-niin. -5
i RECTIFIERS U15 25 NPN 8llicon planar TO-5 sim. 2N697 0507 Q24 OAS8] diodes. .......ceeuees -5t
VBOM2A 6A 104 Ypde
T 35 amp, 400 p.i.v. stud § U176 10 3-Amp silicon rectifiers stud type up to 1000 PIV .. q Q25 IN914 sil. dioder 75P1V 7§szxN oo :50
TO-1TO-66 TO-88 | type.  £110p each. | 577 50 Ger PNT AF transistors TO-5 like ACY 1722 o%o | 920 5 OAN Eem ol i o 050
g0 g DIACS 18 6 6-Amp silicon rectifiers BYZ18 type up to 600 PIV. - 2 84l power rects. BYZ13 .......... 0-50
100 30 50 76 19 25 Silicon NPN transistors ke BO108 ... ..-2o.........- 4,81l trans. 2 X 2N696, 1 x 2K697,
FOR USE WITH |1 piegos 50
200 50 60 90 JgRyacs $30 1915 Amp silicon rectifiers Top-Hat up to 1,000 PIV .. .. .. .. e e
400 70 75 1-10 L BR100 (D32) 87p each | [T 39 A.F. germanium alloy 2G300 series & OCT1 . égu‘. switoh trane, 2N708 NPN. ... .. 0-50
23 80 Madva like MAT series PNF transistors...... 3 PNP sil. trans. 2 x 2N1131,
2A POTTED BRIDGE RECTIFIERS 200V 50p T24 20 Ger T-Amp rectifiers GJM up to 300 PIV. 3 5 lXN?l);vIéltm R s ggg
T25 95 300 Mejs NPN sllicon transistors 2N708, BRY27.......... 2 ol NEN irane. 2N2360. 500MAZ. . 0-50
UNIJURCTION | JUMBO {36 30 Faat awitching silicon diodes Tike IN§14 micro-min : 3 8l PNP TO-5 2 x 2N2904 &
UM, | Eget. 2N264% | COMPONENT | U290 10 T-AmpSCR' TOS can up to 00 PXV GRB1/25-600. 139005 L 050
275 ‘each, 25-09 25D PAKS {35120 §il. Planar NPN trans, low noise amp SR3707 772K3646) TO:8) ot 050
" 100U 20p. MIXE Uan 25 Zener diodes 400mW D07 case mixed volts, 3-18............ » ON3053 NPX sil. trans . . 0-50
S ————————————— ELECTRODN’C 033 51 Plaatic case 1 amp silicon rectifiers IN4000 seriea. 7 PNXP trans. 4 x 2N3703, 3 2 0-50
NPY SILICON PLANAR 5 |05% BUBSITEN® gloyitrng TO5 BOY20, ZB302/4. . ...~ ---+:- 7 NEN frane. A, o 080
BCl07/8/8, 10p each;| COMP °,NE", S 1 U3 25 8il. planar brans, PNP TO-18 2N2906 T st PsN TO-18 2N3904. ... 080
33—91 P 00 E"‘:z‘;‘:":e" 26 25 Wil. planar PNP trans. TO-5 BFY50/51/52 § NPN trang ONG173...... ' 50
i Bl e {737 30 Sil. alloy trans. B0-2 PNP, 0C200 28322.... 7 Tans.. .. i
7p each. Fully-tested | pogiiors  capacitors, | 758 20 7 T RPN 100Me/a 2N 7 NPN trane. 4 X BC108, 3 X BC109 0-50
and coded TO-18 case. ots, eléctrolytles and |- ‘ast switching gil. trans. 5 c/a 2N3011 . 3 BC113 NPN TO-18 trans ... 0-50
= Pl plus many  ofher | U39 30 RF germ. PNP trans. 2N13035 TO5 ... 3 3 BC115 NPN TO-5 trane. ........ 050
FREE useful items. Approxi- | Ua0 10 Dual trans. 8 lead TO-5 2N2080............. .- Eg & NPN high gain 3x BC167. 3 X BC168 0-50
mately 8lbs in weight, | 74i BE RF germ. trans. TO-1 OC46 RKT72.. 4 BCY70 NPlY trans, TO-18 ........ 0-50
One 50p Pak of your | Price” incl. P. & P.{- - | 2 L. 4 NPN trans, 2X BFY51, 2XBFY52 050
own choice free with £1.50 only 42 10 VHF germ. PNP trans. TO-1 NKT667, AF117 ........-. 7 B8Y28 NPN awltch TO-18 . 0-50
orders valued £4 or over. | Plus our satisfaction or | T43 25 Si. trana. plastic TO-18 AF.BCI13/114 ... -ccnveen.nn g IBBSYY%A NPl‘{ltrani. S00MH?2 ....
e | 107269 back guarantee. | G430 §il. trans. plastic TO-6 BCLIG/I1E ...... e e e T il
gg}s& N§1$};I - (;%Tg: E‘i.'i%g n?o %%%E oF [ 0% 7 8A SCR's TO-66 6D £6 600 PIv. —ovvomroeessoes marked new ...
a0, UF h0 bo; | YOLTAGE  RANGE PRINTED CIRCUITS—EX-COMPUTER
MHZ. USE A8 RE- ?,:}8‘)713 MOTQVW((]')I‘OJ Code Nos. mentioned above are given as a guide to the type of device in} pooLoq with iconduct: and +
S N Sage P ea. op- i ; g
?é?;f:%lg;l‘ . FOR | 1oty 18p ea. 10W (80-10 the Pak. The devices are d. 10 boards give s guarantecd 50 trans and gg:xog]ea.,
OTHER USES 1IN | 8tud) 25p ea. All fully O s 100 "Boards £8.
VHF. OUR SPECIAL | tested 5%  tol. and e oants] 1485
LOW PRICE:—1-24 37p {_‘e‘;‘;:‘;;’é State voltage POWER TRANSISTOR BONANZA! P
each, 25-09 34p each -
100+ 30p each. GENERAL PURPOSE GERM. PKP NEW EDITION 1971
BEAND NEW TEXAS |R coded GP100. BRAND NEW TO-3 CASE. POSS. ADI6l  »rx TRANSISTOR _ EQUIVALENTS
s GERM. TRANSISTORS {8 REPLACE.:—0C25-26-29-30-35-36. NKT 401-403- BODK. A complete cross Teference
PECIAL Coded and Guarsnteed 404-405-406430-451-462-453.  TI3027-3028, 2N250A. | AD 162  »rwr and equivalent book for European,
OFFE Pak No. QY ON456A—467A-4584A, 2N511 A & B. 2G:220-222, ETC. American_and Japanese Transis-
F R E g%(‘i-‘;as gg;; X(sx‘;% 30V VCEO 50V IC 10A PT. 30 WATTS Hfe | m/p coMP torz;‘; Exclusive to BI-PAK $0p
| eac)
2N2926 (V) (0) T3 8 D216 OCSID 1 -, = GERM TRANS. N
10 for 50p, 25 for £1] T4 8 2G6381T 0C81 FRICE “; 2‘:0,, “f: f:;h a%,‘,’,“;;gh OUR LOWEST PRICK 1
20000 T CLEAR | To 8 203821 oCs T TR TR A T P OF 68p PER PAIR F.ET.S
T6 & 2G344B 0C44 oltage er———
; 7 8 2G345B OC. TO-3 case. G.P. Bwitching & Amplifier 2N aN3819 .. .- 35p
CADMIUM CELLS T aes oo Anioations, Brand new Coded B 2400 ’ %“I‘.’cwm‘&?gg oN3820 .. .. 50p
ORPI2 43, To 8 2G399A 2nN1302 | | VCBO 250/VCEO 100/IC 6A/30 Watts. | MATCHED o 403 aN3821 N . 85p
O EEG0 oer?(n vy T10 8 2G417  AF117 HFE type 20/{T 5MHZ. 115 WATT SIL |. © praatic 2N 3823 30p
X 0p each All 50p each pak fgf PRICE %A_;:?: - POWER |NPN | BIP 20 PNP. Brand Zgg:gg 231;
= UD | §3p EACH new. | 3 N
PHOTO TRANS. | 212060 RPN SIL. DUAL _&___J”_E.ﬁ m‘:' ¥CBO' 100/¥CEO, 50/ ﬁ‘;}vlﬁg ‘ o
X E D1699 | § EX-STOCK TYPE EACH AS PRICED ; IC 10A. yDe
OCP71 Type. 48p TEXAS. Our price 250 | )] 0C20 50p Oc28 40p AD1ds 43p BD131 70p BD13S 76p | 100/ft 3mHZ. -
—————{ 88Ch. 0C22 80p 0C29 40p AL102 85p BD132 80p BD140 85p| OUR PRICE PER PHOTO TRANS.
SIL. G.P: DIODES £ | ————————|§ 9C2333 0C3s a3p AL103 85p BD135 70p BD155i75p | PAIR: i
" 120 VCB MIXIE DRIVER 0C24 45p OC36 40p BD121 60p BD136 80p BU10S: 43| 1-24 25-99 100 OCP71 Type. 43p
oy 0 Y30 | 1BANsIsToR,  sim. | OC20 885 ADLOMS DEI Tt Bbisaaty | | 8oy s 5o !
(Min.) 100..150 | Ba¥o1 & C167, 21893 | ] OC26 28p AD142 138 80p p ? SILICON PHOTO  TRAR-
Sub-Min. 500..500 E
; FULLY TESTED AND SISTOR. TO-18 Lens end
Full Tested 1,000..900 | CODED ND 190, 124 | GENERAL PURPOSE NPX SILICON SWITCHING TRANS. TO-18 SIM. TO 2N708/5, "
Ldeat for Organ Builders. | 171 oah. TO.5 NN, | BSY27/S8/DBA. All usable devices no open or short oirbuits. ALSO AVAILABLE in NN i
» BRAND NEW. Full data
——— b 05 3p 18P each. PNP Sim. to 2N2906, BCY70. When ordering please sm{.?e pre(enmwe5 NPN or PNP. available. Fully guaranteed.
D13D1 Silicon Unilateral P or Qty..  1:2425-99100 up
switch 50p ecah. Sil. trans. suitable for 2 I I L0 (Eor, L TES Pricecach 45p 40p 35D
A Silicon Planar, mono- § F-E. Organ. Metal TO-18 o Zor . =
fithic integrated ciecuit | E4vt. ZTX300 5p each. RTL MICROLOGIC CIRCUI18 Dual-in-Lind Low Proflle Sockets
having thyristor elec- | ANy QY. OUR STOCKS of individual devices Price each 14 and 16 Lead Bockets for use with
trical characteristics, but | =ewe———e—smmmm——e=—= | ,r¢ now too numerous to mention in Epoxy TO-b case 1-24 25-99 100 up Dual-in-Lint Integrated Circuits
with an anode gate amida EX-EQUIPMENT this Advertisement., Send B.A.E. gkg‘i'bg gl‘:ﬁe;” 850 9p 2% 1
built-in “Zener” diode MULLARD D Price each
between  gate  and | AF117 transistors. Large for our listing Aloll o I'OEO? gate 35p 3% 2% OrderNo. | 1-24 25-99 100 up
cathode. Full data and | can 4 leads type. Leads X uL923J-K filp-flop 50p 47p 45p P
application circuits avail- | cut short but atill usabie, § Stock at very competitive prices. Date and Circuits Booklet for IC's TBO 14 pin type 80p 27p 25p
able on request. real value at 15 for §0p. Price 7p. TSO 16 pin type 35p 320 30p
g P b
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74 Series T.T.L. 1.C’S
DOWN AGAIN IN PRICE

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

BI-PAX Price and qty. prices BI-PAXK Price and aty. grieel .
Order No. 1-24 25-99 100 up Order No. 1-24 25-99 100 up
€p  £p £p 8 #p 8y
BP00 =8N7400 15 014 Q12 BP86 =8N7486 -88 0-30 028
BP01=8N7401 16 014 018 BPI0 =8N7490 -67 0-64 088
BP02=8N7402 -15 014 01 BP81=BN7401AN -87 0-84 078
BP03=8N7408 15 014 012 BP92=B8N7482 -87 064 058
BP04=8N7404 16 014 018 BP93 =8N7498 87 064 058
BPOB=8N7408 015 012 018 BP94=8N7494 77 074 068
BP07=8N7407 0-18 ¢17 018 BPO5 =BN7405 77 074 0-68
BP08=RN7408 018 017 018 BPY6—=8N7408 -77 074 068
BP0 =8N7409 018 017 018 BP100=8N74100 75 1-85 1-56
BP10=8N7410 015 014 012 BP104==8N74104 97 094 088
BP13 =8N7413 -99 088 024 BP105 =8N74108 97 094 0388
BP18=8N7416 -43 0-40 0-38 * BP107=BN74107 40 038 038
BP17=8N7417 -43 040 0-88 BP110=8N74110 -53  0-50
BP20 = BN7420 15 014 012 BP111=8NT74111 25 115 1-00
BP30=B8N7430 -15 014 012 BP113=8N74118 00 095 080
BP40=8N7440 15 014 012
BP41=BN7441 -87 0-864 058 BP119=8N74119 35 125 110
BP42 =BN7442 -87 064 0-68 BP121=8N74]121 -87 064 0-
BP43=8N7443 95 185 175 BP145 =8N74145 50 140 1-30
BP44=8N7444 -9 185 1-78 BP150 =8N74150 80 170 1-60
BP4b =BN7445 95 186 176 BP151=8N74151 1-00 085 0-90
BP4A=8N7446 -97 094 088 BP153 =9N741853 -20 110 095
BP47 =8N7447 -97 094 088 BP164=BN74154 80 170 1-60
BP48 =8NT7448 97 084 088 BP156 —8N74155 -40 130 120
BP50 =3N7450 15 014 012 BP156 =8N741566 -40 130 1-20
BP51=§N7451 15 014 012 BP180=8N74160 1-80 1-70 1-60
BP53=8N7453 015 014 012 BP161=8N74161 1-80 170 1.60
BP54=8N7454 015 014 012 BP164=8N74164 200 100 1-80
BP165=BN74165 200 1-90 1-80
BP60=BN7460 15 014 012 BP181 =8N74181 275 260 2:40
BP70=8N7470 20 028 024 BP182=8N74182 087 094 088
BP72=8N7472 -28 026 0-24 BP190=8N74190 350 325 3-00
BP73=8N7473 -37 085 032 BP191=8N74191  3-50 §25 3-00
BP74=BN7474 -37 035 032 BP192=8N74182 210 195 175
BP75 =8N7475 -47 045 042 BP193 SN74193 210 1985 176
BP76=8N7476 43 040 0-38 =8N74195 110 105 095
BPRO=SN7480 -67 064 058 BPIQG RNT410R 1-80 170 1-60
BP81=8N7481 0-97 094 088 BP197 =8N74197 1-80 170 1-60
BP82 =8N7482 097 094 088 BP198—=8N74198 550 500 4-00
BP83=8N7483 110 105 085 BP199=RN74199 550 500 4-00

-the lowest prices!

PRICE-MIX. Devices may be mixed to qualify for quantity prices.

PRICES for quantities in excess of 500 pieces mixed, on application.

Owing to the ever increasing range of TTL 74 Series, please check with us for supplies
of any devices not listed above, ag it 15 probably now in stock. WARE 3442,

NUMERICAL INDICATOR
TUBE Type MG-17G

Cold Cathode gas-filled side-viewing numerals {0-9) and
Decimal Point.

COLOUR:
DATA :

Neon Red.
Anode supply voltage 180 min Vdc.
Cathode current : 0-35 Nom mA dc.

Ideal for use in constructmg Digital Clocks, Degk Calculators ete., and
many products d d in this We d use of BP41
or BP141 o drive this tube.

Full data available on request. ACTUAL
SIZE

ANOTHER BI-PAK FIRST!

THE NEW S.G.S. EA 1000 AUDIO
AMPLIFIER MODULE *GUARANTEED
NOT LESS THAN 3 WATTS RMS

FEspeclally designed by $.G.8. Incorporating their
proven Linear I.C. Audio Amp. TA/621 providing
unlimited applications for the enthuslast in the
conatruction of radios, record players, Audio and
Stereo units. Also ideal for intercom systems, moni-.
toring applications and Phone answering machines.
OTHER USES : portable opplications where supply
rails as low as 9V are of prime imporiance.

@ Sensliivity 40 mV for 1 walt.
VOLTAGE GAIN 404B but can be
varied up to 73dB for some applica-

ions.
@ Bignal to Koise Ratio 864B.

@ Overall Size 8" x 8” x 3.

@ Typical Total Elrmonlo distortion
at 1 watt less than v/,,
*Bupply voltage (Vs) -=24 150hm load.

@ Froquency response better than Module Tested and Guaranteed.
50 Hx to 25 KHz for —84B,
Quantity 1.9 10-25
@ Normal supply Voltage 9-24V. Price each £2-28

£2.68
@ Suitable for 8-16 OHM Loads. Larger quantities quoted on request.

Full hook-up diagrams and complete technical data supplied free with each module
or avallable separately at 10p each.

NOTE THESE PRICES!

1.C’s DTL 930 SERIES LOGIC
Type Price
No. Function 1-24 25-89 100 up
BP830 Expandable duel 4-lnput NAND o .. 12p 1lip 10p
BP932 Expandable dual 4-input NAND buffer . 18p 12p 11p
BP933 Dual 4-input expander = 18p 12p 11p
BP935 Expandable Hex Inverter .. . .. .. 13p 12p 11p
BP936 Hex Inverter 13p 12p 11p
BP944 Dual 4-input NAND expandable huﬁer wn't,hout .

y pull-up 13p 12p 1lp
BP946 Master-slave JK or RS L o0 o .. 25p 24p 22p
RPO46 Quad, 2 input NAND =3 . s 12p 1lp 10p
-BPO48 Master-slave JK or RS .. 25p 24p 28p
BP951 Monostable .. 65p 80p 55p
BP962 Triple 8 input NAND . .. 12p 1ip 10p
BP9093  Dual Master-slave JK with separau: clock .. 40p 38p 3ip
BP9094  Dual Master-slave JK with separate clock 40p 38p 35p
BP9097 Dual Master-slave JK with Common Clock 40p 38p 35p
BP9099  Dual Master-alave JK Commor Clock 40p 38p 85p

Devices may be mixed to quality for quantity price. Larger quantity prices on
application. (DTL 930 Beries only).

DTL & TTL INTEGRATED CIRCUITS

Manufacturers’ ‘‘Fall outs”’—out of spec. devices mcluding tunctxonal units and pa.n‘.
function bub classed as out of spec. from the very rigid
tions. Ideal for learning about I.C’s and experimental work,

Pak No. Pak No.

UIC930= 12 X uA 930 .. 50p UICY948 = 50p
UICo32= 12 x uA 932 .. 50p UICos1 50p
VIC33 = 12 X A 9>8 50p UIC961 50p
UICH35 = 12 X uA 935 &0p UIC9093 50p
TUIC936 = 12 X uA 936 .. 50p UIC9094 . 50p
UICH44 = 12 x pA 944 50p UICY097 ] 50p
UICo45 = 8 x uA 945 50p UIC9099 = & X pA 9089 50p
UICH46 = 12 X uA 946 &50p UIC X 925 Assorted 930 Series 215 50

Packs cannot be aplit but 25 Assorted Pieces (our mix) is available as Pack UICX ¢

PRICE 1-5 £]-55. 6-25 £1-40

BRAND NEW LINEAR L.C’s—FULL SPEC.

Price

Type No. Case Leads  Description 1-24 25-99 100 up
BP 201C—S8L201C 8 Amp a3p 53p 45p
BP 701C—BL701C 8 oP A 83p 50p 46p
BP 702C—8L702C 8 oP Amp Direct OP 83p 50p 45p
BP 702—72702 14 G.P. OP Amp Wide

Band) 58p 45p 40p
BP 709—72709 14  High OP Amp 53p 45p 40p
BP 709P—pAT09C 8 High Gain OP Amp §3p 45 40p
BP 710—72710 14 Differential comparator 53) 45p 40p
BP 711—uA71l 10 Dual comparator 50p  45p
BP 741—72741 14 High Galn OF Amp

(Protected) 75p 680p 50p
HA T03C—pATOSC 6 R.F—LF. Amp 48p 85 27
TAA 263— 4 AF, Amp 70p 60p 55p
TAA 298— 10 P, Amp 90p 75y 70p
TAA 350 8 Wide band limiting

amplifier 170p 158p 150p

BI-PACKS NEW COMPONENT SHOP
A wide range of all types of el t
available at competitive pnces Expert teclmical a.dvme ireely
18, BALDOCK ST. (AIO). WARE. HERTS. Tel.: 6/593
OPEN 9.15—6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

Data Booklet availahle for the BP930 Series, PRICE 13p
UIC00=12x7400N §0p UIC46= 5x7446N 50p UICSl= 5X748IN 50p
UICOL=12XT740IN 50p TUICAT= 5X7447TN 50p 5%7482N  50p
UIC02=12x7402N 50p VUIC48—= 6x7448N 50p UIC83= 5x7483N b50p
UIC03=12x7303N 50p UIC50=12x7450N 50p UIC86= 5x7486N 50p
UIC04=12x7404N 50p UIC51 50p UIC90= 5%7490N 50p
UIC05=12x 7406N 50p 50p TUICOl= 5x7491N 50p
C10=12X7410N 50p UICB4= 50p UICH2= 5x7492N 50p
UIC13= 8x7413N 580p UICS0=12x7460N 80P UICS3= 5x7493N 60p
2%7420N 50p UIC70= 8x7470N 50p UICO4= 5X7494N &0p
2%x7440N  50p TUIC72= 8x7472N 50p UICS= 5x7495N 50p
UICAl= 5%7441AN 50p VUIC73= 8x7473N &§0p UIC96= 5x 749N 60p
UIC42= 5x7442N 50p UICT4= 8x7474N 800 UICI21=5x74121N bOp
UIC43= 5X7443N 50p UICI6~ 8x7475N 50p UICX1=25x Asst'd
UIC44= Bx7444N 50p UIC76= 8x7476N 50p 74's 21-50

UIC45=

5X7445N 50p TUIC80== 5X7480N 50p

All prices quoted in new pence Giro No. 388-7006
Please send all orders direct te warehouse and despatch department

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

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 9p per word (minimum 12 words), box number 10p
extra. Semi-displayed setting £6-50 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon

Street, London, EC4A 4AD for insertion in the next available issue.

Miscellaneous

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won’ s be heard by conventional means.
Actually it’s TWO KITS IN ONE because you get all
the printed-circuit boards and components for both
the transmitter AND receiver. You’re going to find
this_project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—-
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS

etc.
GET YOURS ! SEND £5.50 NOW
‘(S.A.E. fort details)’
TO: ‘BOFFIN PROJECTS’

DEPT. KW20|0
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

12 VoOLT
FLUORESGENT LIGHTS

Beat Power Cuts, |2 ins 8 watt Tube, ldea!
for Caravan, Tent, Emergency Lighting etc,
Fully Transnstornsed Low Battery Drain,
With ONJOFF Switch and 12v Socket to
Run other Lights or 12V Equipment.

Un'beat'able at £3-30
or in kit form £2-90

SALOP ELECTRONICS
23 Wyle C
Shrewsbury, Shropshire

post paid

Callers welcome

S.A.E. for lists

JOHN SAYS...
RING MODULATOR by Dewtron is
professional, transformerless, 5- transistor,
has adjustable FI/F2 rejection. Module £7.
Unit £8:90. WAA-WAA Pedal kit of all
parts, incl. aII mechanics & instr. Only
£2.95. AUTO RHYTHM from Dewtron
modules. Simple unit for waltz, foxtrot
etc. costs under £20 in modules. SYNTHE-
SISER MOPDULES and other miracles.

Send I5p for illust. list.

D.E.W. Ltd., «254 Ringwood Road,

Ferndown, Dorset.

THE NEW
ELECTRONIG MUSIC FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data available
—full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves, With its variable
attack you cam play Classics and Swing.
Write NOW for free leaflet and further
details to C. & S., 20 Maude Street,
Darlington, Durham. Send 2ip stamp.

RADIO AM selling up quantity of
equipment. SAE for list. 18 Knowles
Place, Fairfield, Buxton.
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~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. Al at 9p. each or
Any 25 transistors for only £1-90

ACY22  BFY5I 0oC72 2N3702
B8C108 BFY52 0C202  2N3703
BC109 BSY27 ZTX300 2N3705
BC168 OC45 2N706 2N3706
BCl6% [elev)} 2N2926  2N3708

Money back guarantee, P. & P. 10p.
J. M. KING (X)
17 Buckridge, Portpool Lane, London, E.C.1

DO-IT-YOURSELYF , . . . we stock a large range
of audio and electronic components at very com-
Detitive prices, e.g.: chassis speakers, cross-over
networks, hi-fi speaker kits (Wharfedale & Peerless),
BAF sound absorbent, speaker grille fabrics,
inductors, resistors, electrolytics (reversible and
polarised), transistors, etc. Send for FREE list
(2 x 3p stamps for fabric samples). Mail order
ONLY. No callers please.

FS LUDI10BC.AN PEerres

ERINCES Sl RE
H.n RAQEATE, vcmrda

TAPE HEADS
PICK-UP
CARTRIDGES

SERVICE MANUALS for Pre 1958
HM.V. and EM.I. MODELS.
Radio and Record Player Manuals
25p each. Television Manuals
371, p_each. Send C.W.O. statmg
model required.

Send stamp for comprehensive
lists of transformers, condensers,
resistors, cartridges and tape
heads.
R.D.I. LTD.,
Chilton Works, Garden Road,
Richmond, Surrey.

LOTS OF

suppliers forget to tell you that theiv
metal locators won't function untii you've
first got a transistor radio with which to
beat the locators signal. The BOFFIN
TREASURE PROBE, however, comes
to your doorstep with PRINTED-
CIRCU|T BOARD, all ELECTRONIC
COMPONENTS, a ready-dﬂllad box to
put it in plus il and earph
Think of the fun you’ll have BEACH-

COMBING with the sensitive TREAS-
URE-PROBE, and the expectancy of
hearing its LOUD ‘BEEP’ tell you
“YOU'RE ON TO SOMETHING". GET
YOUR TREASURE-PROBE, SEND £6-95
NOW! ‘(S.A.E. for datalls)'

BOFFIN PROJECTS
4, CUNLIFFE RD.
STONELEIGH EWELL
SURREY

Designed by GERRY BROWN & JOHN
SALMON and presented on TV

SYNTHESISER
MODULES

Send SAE for details of voltage-
controlled modules for synthe-
siser construction to d
Ltd., 254 Ringwood Road, Fern-
down Dorset,

NEW BATTERY/MAINS PORTABLES
= black/white&: colomr

SA w

E.D.S. LTD. offer big reductions on not only
the three makes illustrated but also 29 other
leading makes. Write or telephone for their
feaflets and price list or call at

— Ld|149,ESSEX ROAD
— 1 = |LonDON NI

WORLD RADIO TV Handbook 1972,

post free £2-25. World Radio Bulletm,
fortnightly from Denmark, £2:55 sur-
face mail, £3-17 airmail. S.A.E. for
sample. Ordered together 35p off.
McGarva, Chambers Street Union,
Edinburgh 1.

COMPLETE TX/RX plus power pack
“Wireless Set Canadian No. 9 Mk. 27
1943. Made by Marconi for use in
vehicles; also complete RX Type
R.G.39, frequency 100 kHz—25 MHz.
Perfect working order. Tel. (Guern-
sey) 0481 38675, 6-7 p.m.

wwWwW americanradiohistorv com

Telephone 01-837-2919 now!

BUILD IT in a DEWBOX quality
cabinet. 2in x 2l;in x any length.
D.E.W. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaﬂet. Write
now—Right now.

RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe connection to recorder. In-
structions  included. £1 post free.
CROWBOROUGH _ELECTRONICS
(P.W.), Eridge Road, Crowborough,
Sussex.
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Miscellaneous

EHROMISONIE
electronics
1972 CATALOGUE

I0p post free
56 FORTIS GREEN ROAD, LONDON N10 3HN

Situations Vacant

RADIO

OPERATORS

DO YOU HAVE PMG |, PMG i, MPT
2 YEARS OPERATING EXPERIENCE”

Possession of one of these qualifies you for con-
sideration for a Radio Operator post with the
Composite Signals Organisation.

On satisfactory complietion of a
7-month specialist training course,
successful applicants are paid on
scale rising to £2200 pa;
commencing salary according to
age—25 years and over £1548 pa.
During training salary also by age,
25 and over £1152 pa with free
accommodation.

The future holds good
opportunities for established (i.e.
pensionable) status, service
overseas and promotion.

Training courses commence every
January, April and September.
Earliest possible application
advised.

Applications only from British-
born UK residents up to 35 years
of age (40 years if exceptionally
well qualified) will be considered.
Full details from:

RECRUITMENT OFFICER,
GOVERNMENT COMMUNICATIONS
HEADQUARTERS,

Room A/1105, Oakley Priors Road,
CHELTENHAM, Glos. GL52 5AJ
(Telephone: Cheltenham 21491, Ext. 2270)

Educational

CIE, AMSE, City & Guilds, etc.
Thousands of exam successes. Postal
Courses in all branches of Engineer-
ing. Prospectus FREE. State subject
of interest: BIET (Dept H.§), Alder-
maston Court, BReading RG7~ 4PF.
Accredited by ‘CACC.

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

RADIO, TV, RTEB CERTS., City and
Gullds, Computers Radioc Amateurs
Cert., Practical Electronics (with kit),
Thousands of successes. Details of
home study courses and_ illustrated
book FREE: BIET (Dept. H.7), Alder-
maston Court, Reading RG7 4PF.
Accredited by CAC

MEN! You can earn £50 p.w. Learn
computer operating. Send for FREE
brochure—London Computer Opera-
tors Training Centre. E46 Oxford
House, 9-15 Oxford Street, London,
WI1.

For Sale

AMATEUR’S EQUIPMENT and Junk
for sale. Cheap. Room needed. S.AE.
list. Box No. 100.

CRYSTAL CALIBRATED Oscillator,
complete as P.W. Oct. 67, £10. Cali-
brated DX Receiver, 10 valve, 13mc/s
150Kc/s, £30. Telephone Castle Hill
2842 (Dorset).

BLACK WRINKLE
(GRACKLENmizhes

Yukan Aerosol spraykit contains = 4538 Jther Yukan An

quahty durable easy + want spray No sreve  biking Erying Aerosoli.
63g. at 90p

requited Hammers available m gre,
Modern Eggshell Black Wnnwe (Cm:kle) 1ar
i at 85p ac our counter or 90p «rrizge pas
per push bution sclapray can, Ao Burabis peat | T
seli- | Clear Lacquer
M=ml|"--| Grey,
can pius optional transferable
snap-on tygger handic (value 25pifor 96p carmage
ad. Choice of 43 self spray plarn cofours and prr
mer (Motor car quality} also available. Please enclose cheque or
crossed P.O. for total amount direct t
307a, EDGWARE ROAD,
oEPY
W3 YUKAN) LONDON, W2 18N
2ny Government Depzrcm:nl‘ Municipal
ot s i utes and Leading Indusira) [

Organisations  We can supply you mt
Epen i day Sevurdep, Clnced Trorsdsy sfcsrnoona,

Educational

TRAIN FOR SUCCESS

WIiTH ICS

Study at home for a progres-
sive post in Radio, TV &
Electronics. Expert tuition for
C & G (Telecoms Techn’s Cert
and Radio Amateurs’) RTEB,
etc. Many non-exam courses
including Colour TV Servic-
ing, Numerical Control and
Computers. Also self-build kit
courses—valve and transistor.

Write for FREE prosvectus and find out
how ICS can help you in your career.

1CS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS RD,, LONDON, SW8 4Uj
""ACCREDITED BY THE CACC"

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.AE. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

TELEPHONE ANSWERING Machines.
New and Reconditioned, £55/£160.
S.T.AM.Co.,, 182A New North Road,

N.1. 01-286 6119.
MADE | |

MORSE WMADE | |

FACT NOT FICTION if you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected),

Using scientifically prepared 3.speed records you
sutomatically learn to recognise the code RHYTHM
without translating. You can’t help it, it’s as easy aw
learning a tune. 18 W.P.M. in 4 weeks gunaranteed.
Complete Course £4.50 (Overseas £1-00 Extra) Detaila
only 4p stamp. 01-660 2896 or 01-668 325
G3HSC (Box 19), 45 GREEN LAXE, PU’RLEY SURREY

RECEIVER A.R.88.D. As New. Used
four times. Complete Manual Spares.
Phone: Stannington 386.

wwWwW americanradiohistorv com

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. ALTON’S, 55 Worcester
Street, Wolverhampton.

TOP PRICES PAID for NEW YALVES
popular T.V, and Radio types.
KENSINGTON SUPPLIES (C),

367 Kensington Street, Bradford 8,
Yorkshire.

HIGHEST POSSIBLE cash prices for
Akai, B, 0., Brenell, Ferrograph,
Revox, Sanyo, Sony, Tandberg, Uher,
Vortexion, etc. 9.30-5.00. 01-242 7401.

CASH PAID for New Valves. Payment
by return. WILLOW VALE, ELEC-
TRONICS, 4 The Broadway, Hanwell,
London, W.7. 01-567/5400-2971.

Aerials

Direct from the
Manufacturars

ILH.E AERIALS

on normat
retas price,

‘“Elemem i Element

l.':'l T5

lPEH IIEHIAI.S FW'

ALRSH &N

BAINES for High Frequency Aerials and
Fittings
POSTAGE PAID ON ALL AERIALS INLAND
UHF Aerials: Multibeams, MBM 10 £1-90.
MBM 18 £2-65; MBM 30 £3-60; MBM 38
£5.10; MBM 46 '£5-50.
VHEF Aerials: BBC Dipole £1.75; BBC H
£2:50;, BBC X #£2.40; ITA 5 element £2:
8 element £2.70; D1pole and 5 £2; and
£4-10; FM Dipole £1-40; FM 2 clément £2.
Accessories: SAE for full list.
Pre-Amps: Masthead £6; Colourbooster £3-88.
Please state channels ém all aerials/Pre-amps
‘orders.

R. BAINES
11 Dale Cres, Tupton, Chesterfield

GENUINE FULL SIZE

I8 element TV aerial
as used by leading

rental companies
FOR ONLY

A fantastic buy,
save money and do-it-
yourself. Receives BBCL,
BBC2 and ITV on UHF
625 channels, colour and
black/white. 18 element aerial
with grid reflector for better
reception. A proper aerial, usually
supplied only by riggers. Buy now
and cut out the middle man. An ideal
aerial for the person who likes to do it
himself. Complete with fixing clamp and
instructions. Money back guarantee. Use inside or out.

IMPERIAL TRADING

Dept. PW10), 45 ARKWRIGHT ST., NOTTINGHAM
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Service Sheets

ervice Sheets

and Manuals ¥

COVERING RADIOs, TELEVISIONs, TAPE RECORDERs, RECORD PLAYERs, ETC, FROM 1933 UP-TO-DATE

FROM 40P, EACH - 1971 SERVICE SHEET INDEX LIST 20P. - S.A.E. WITH ENQUIRIES PLEASE
<4 NEW BOOKS & PUBLICATIONS » Price + Post
BEGINNER'S GUIDE TO RADIO by Gordon J, King. 7th Edition. 204 pages. . . . . . . . £1.00 10p
BEGINNER'S GUIDE TO TELEVISION by Gordon J. King. 208 pages P A ] 10p
RADIO VAL VE AND TRANSISTOR DATA by A.M. Boll. 9th Edition. 232 pages . . . . . . 5075 15p
UNDERSTANDING THE SEMICONDUCTOR by C.N.G. Motthews. 128 pages e e . E100 10p
UNDERSTANDING TELEVISION by J.R. Davies. 512 pages . F T A 1] 20p
THE PRACTICAL AERIAL HANDBOOK by Geordon J, King. 232 pnges . £270
COLCUR TELEVISION PICTURE FAULTS by K.J. Bohimen. AM.Inst.E. fitustrated 1n Coleur . 2.5 15p
T.V. FAULT FINDING BOOK by Dota Publications Ltd. 405/625 Edition. 124 puges 5 o . £0.50 7p
1971-1972 MULLARD DATA BOOK. Date on Valves & Semiconductors . . coeoe . £0.30 Sp
1970-1971 MUL LARD DATA BOCK. Data on Valves & Semiconductors + + .« + . . . . . £0.20 Sp
TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK by 8.8, Babum C e e e e . 50,40 S

RESISTOR COLOUR CODE INDICATOR DISC .

3p
Send S.AE. for 'FREE’ List of Practical and Techmcal Books on Rad.o . Telovision now available to:-

'S TELEVISION SERVICES

Albert Place,

Harrogate, Yorkshire. Telephone 0423-86844

TRADER SERVICE SHEETS

40p. each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals forsome.

Cheques and open P.O.s returned if sheets not
available.

OAKFIELD ENTERPRISES

LIMITED

29 CHURCH ROAD,
TUNBRIDGE WELLS, KENT

Make Mode! Radie/TV

1972 List now
available at 10p
plus postage

if list is required
indicate with X

From . ... Bom oh

Address ... .

........... e ———

enclose remittance of ...

{and a stamped addressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY

SERVICE SHEETS (1925-1971) for Tele-
visions, Radios, Transistors, Tape Re-
corders, Record Players, etc., by return
post, with free Fault-Finding Guide.
Prices from 5p. Over 8,000 models
available. Catalogue 13p. Please send
S.A.E.with all orders/enquiries. Hamil-
ton Radio, 54 London Road, Bexhill,
Sussex. Telephone Bexhill 7097.

RADIO, TELEVISION and Tape Re-
corders, 50 mixed odd sheets 50p. Also
large stock of Obsolete/! urrent
Valves. John Gilbert TV, 1B Shepherds
Bush Road, London W6. 01-743 8441.
SAE enquiries.

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 25p 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 only.

Ladders
LADDERS, timber, 20ft. £7, 29ft.
£10-25. Carr, 80p. Brochure. Order

C.0.D. Phone 02-993 5222 (Dept WLS)
Home Sales, Baldwin Road, Stourport,
Worcs. Callers welcome,

SERVICE SHEETS. Radio, TV etc. 8,000
models. List 10p. S.A. enguiries.
TELRAY, 11 Maudland Bank, Preston.
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Receivers and Components

COMMUNICATION RECEIVERS
Checked, tested B40, R209, ete., and many
others. SAE requirements.

R1155 RX
Latest release, with super S/M drive in fine
condition. 75kHz-1-5 MHz, 3-18-5 MHz in 5
bands. BFO, tuning ind. etc. Tested with CCT

10, carriage £1.
VHF RX 67907
Compact double conversion RX with 20 min
valves. AM/FM 16 ch. XTAL controlled,
250MHzZ approx. 500uA check/tuning mefer
etc, su1ta,b for conversion to 2M £4 -50,
£1. Some for callers at
RICHARD SELLERS EASTRINGTOV (254),
Goole, Yorkshire.

Receivers and Components

EX COMPUTER PRINTED CIRCUIT PANELS
2in X 4in packed with semi-conductors and top
quality resisfors, capacitors, diodes, ete, Our
price 10 boards 50p, P. & P, 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.

SPECIAL: BARGAIN PACK. 25 hoards for 21,

P & P 18p. With a guamnteed 1mmmum of 85
Data on t 1

PANELS with 2 power transistors similar to
0(28 on each board—components £ boards (4 X
0C28) 80p, P. & P. 6p,

9 0A5. 3 0A10, 3 Pot Cores, 26 Resistors, 14
Capacifors, 3 GET 872, 3 GET '872B, 1 GET 875,
All long leaded on pu.nels 13in x 4in. 4 for £1,
P, & P, 25p.

708C OPERATIONAL AWMPLIFIER
705 8 lead 1.C. 1 off 50p : 50 off 35p ; 100 off 20p.

250 MIXED RESISTGRS 62p
+ & ¢ watt.
150 MIXED HI STABS  62p

3, % & 1 watt 5% & better

QUARTZ HALOGEN BULBS

With long leads. 12V 85W for car epot lights,
projectors, etc. 80p each. P. & P. pp.

GPO EXTENSION TELEPHONES
with dial but without bell.

85p each, P. & P. 30p.

£1.75 for 2, P. & P. b0p.

BARGAIN RELAY OFFER

S8ingle pole change over silver contacts 25V to
60V, 2:5kQ coil. & for B0p. P. & P. 5p

KEYTR“NIGS mail order only
44 EARLS COURT ROAD,
LONDON W.8 01-478 8499

ol TN

WITWORTH
TRANSFORMERS

TV LINE OUT-PUT TRANSFORMERS

Manufacturers of the largest range in the
country, All makes supplied.

Free catalogue
Modern BAIRD, BUSH, GEC, PHILIPS
Replacement types ex-stock.

For "By-return” service, contact:

London: 01-948 3702
Tidman Mail Order Ltd., Dept. PW,
236 Sandycombe Rd., Richmond, Surrey

Vaives, Tubes, Condensers, Resistors,
Rectifiers and Frame out-put Transformers
also stocked. {182

CALLERS WELCOME

SOUND SUPPLIES
{LOUGHTON) CO. LTD.
for Eagle International and International
Rectifier Products. TOA P.A. Equipment and
Mikes. Capacitors, Resistors, Plugs, Sockets,
Cables, Audio Leads, Semiconductors, Valves,
Vero Board., etc., for the constructor.
ELECTRONICS DEPARTMENT,
12 Smarts Lane, Loughton, Essex.
Tel. 01-508 2715.
Hours: 9.30 am.-1 p.m. 2-6 p.m. Mon., Tues.,
Wed. & Fri. 9.30 a.m.-1 p.m. 2-5.30 p.m. Sat.
Closed all day Thurs.

BRAND NEW COMPONENTS by
return. Electrolytics 15 or 25V 1, 2, 5,
10 mfds.-3-5p; 25, 50-4p; 100-5p. Mylar
Film 100V -001, -002, -005 -01, -02-2p
-04, 052-5p; ~ -066. -1-3p. ‘Mullard
rmmature Carbon F11rn resistors E 12
series 13 W 10-10MQ 8 for 5p. Insured
postage 8p. The C.R. Supply Co., 127,
Chesterfield Rd., Sheffield S8.
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SHARPEN YOUR RESPONSES with
Vernitron ceramic i.f. resonators. Set
of four TF-04 442, 455kHz, with
associated capacitors for bandwidth
2, 4, 57, +5. 10 or 12kHz (state
Wthh), £1:85, U.K. post 5p. Mail
order only. AMATBONIX LTD., 396
Selsdon Road, South Croydon, Surrey
CR2 0DE.
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Receivers and Components

LOW PRIGED

semiconductors

All our stocks are brand new, no
seconds. All guaranteed. P.& P, 5p.

wamssss TRANSISTORS s

2N 1132 25)B8C 108 B|BCYS8 17
2N 1305 22 IBC109 EB|BCYS59 18
2N 1613 22 BCII3 144 8CY 70 IS
2N 1761 24 IBC 114 |5|BCY 71 20
2N 2369 17BC1I5 I51BCYT72 |5
2904 30 |BCti6 I1SIBFI77 13
2N 2905 30 {BC 117 19{BFX86 1t
2906 BC118 [I2]BFX87 25
2N 3053 20 [BC 125 (I5|BFX 88 24
2N 3054 48 | BC 132 143BFY 50
2N 3055 49 | BC 134 {4 ]BFY 5! 10
2N 3823 75 |BC 135 4 iBFY52 10
2N38661-35 | BC 37 141BFY 90 65
AC 141K 20 |BC 138 24 |C 426 30
AC 42K I8|BC 148 1| 2428 28
AC 187K 20 | BC 149 12 ] C 450 15
188K BC 1821 10 | ME 0412 17
BC I83L 10 EME 4101 o
AF239 37 |BC 184L 12
8Cio7 8lBC2i2t. 12

maeeses DIODES mee—

400 mW £59% 3:3v to 30v . [I0p each,
1 Watt +59 following valves only 25p

10w, Ty, 150, 18v, 24v, 33w, 39v. a7v.
100V, 180v.
IN4ld86p OA9 7p OA Sl 7p

wasssssn RESISTORS woensmas
Carbon _film | watt :l:IO 1p each
Range 22 ohms to [0 eg ohms.
Type TR5 triple rated »,-—1—.‘- watt,
Tin oxide resistor $2% 3p each
Range |0 ohms to | meg ohms.

Send for FREE Price List, includes
hundreds of transistors, CAP'S,
TTL'’S, neon, etc.

FREE EQUIVALENT CHART

C. HADLEY (PW)
24 WOODHILL,
HARLOW, ESSEX.

NEW

fi
ALY s

A great new 12 watt HiFi amplifier is now available
at the low cost of £8-75, Just look at the specification
—Power 13 Watts R.M.S., frequency response 15 cs,
8ignal to noise ratio better than 70 db, Harmonic
distortion 019, Input senaitivity 750mv into 2k.
These factors make the H Electronics Hil% amplifier
the beat at its price~order now.

IHIELECTRONICS.
105,Grange Road;London.S.E.25

200 Mized Resistors—3, 3, 1 watt types .. §&0n
5 % 700chm Relays 2p 2co (very small).. .. 50p
5 x 350ochm Moving Coil small sealed type .. " 50p
10 x 2k Wire Wound small pots .. .. Bop

3 Transistors and circuit for 750mw amp . &0p
1 watt, 5 transistor Amplifiers 9v 3ohm output £1 each

MAIL ORDER ONLY. P. & P, 10p.

A. ). MANLEY, I3 Randisbourne Gardens,
Bromley Road, London S.E.6

EX-GOVT. COMMUNICATIONS RE-
CEIVERS, calibrators, signal genera-
tors, components, etc., with money
back guarantee. S.AE. list. Callers
welcome, please phone first, P. R.
Golledge, GSEDW, Glen Tor, Torring:
ton, Devon. (STD 08-052) 2411.

SINCLAIR 1C-12 £2-45

Integrated circuit amplifler and pre-amp with

8W rms output. Frequency response 5§Hz-100kHz-

Har;/nomc dlstomon Iess than 1% and typ:cally
with i

%.
free printed circuit. Also avmlable kits of parts
including simple volume and tone controls to
complete Mono version £1-60. Similar for stereo
version £2-45. Loudspeakers § (3 ohm) 90p,
87 x 57 {8 ohm) £1°35. Ideal power supply for ﬂ;e
1C-12 is the Sinclair PZ5 £

SINCLAIR PROJECT 605

The easy new way to buy and build project 60.

. Comes in one handy pack containing PZ5, two

Z30 amplifiers, Stereo 60 and the new master-
link module, Wthh has alt the Input sockets and
output needed. Sp 1 cuf to fength
Ieads make all soldermg unnecessary.

ONLY £20-95

TRANSISTOR SENSATION

Thanks {0 bulk buying we have been able to
smash the price of our well known surplus PNP
Silicon transistors from the 25300 series. These
are untested and unmarked but we guarantee
that at least 80% are bt

NEW 8in, SPEAKERS 15 ohms 75p. p. & p. 10p,

BARGAIN PARCELS 14ib at £1-45 pius 32ip p.p.; 28ib at
82:75 plus 524D p.p.; 561b at £4-50 plus £1-26 p.p. Contain
pots, Bes, Valves, Diodes, Tagboards, Chassis, Valve.
holders. etc. Good value save £££s. Lucky Dip Service.

FARTASTIC BARGAIN. New 6 inch tubes. 430 4/B/16
4VH, medium Persistance, green. Ideal scope tube. Lixt
price £5. Qur price £1-40 carriage paid.

500 2 AMP METERS. Approx. 11" on panel with plug
and switch ex new equip. 75p p. & p. paid.

NEW HEAVY COAX CABLE dia. 3* 70 ohms approx.
601';. len%nxs £1-46, p. & p. 30p. 100 1t. lengths £2-70,
B & D. 80p.

VHPF AERIAL TUNING UNITS consisting of the followmg
1-13* 500 micro/&mpmeter 1 small 2-gang 75 P
capacitor. 1 various large wattage resistors for dummy
load. Pair gears B.N.C. type sockets. Will tune 10 mtre
with 25/30 watts R.F. input. Bize only 53" x 44" X §”
Bealed. Price £1-37} p.p. 26p

CRYSBTALS A8 NEW: He 8u, 5,345; 5,030; 5,005; 4,945
4,878; 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,300
2,295 Kefs. 50p each plus 8p. p.p.

8COOP PURCHASE OF BRAND NEW CARBON RESIS-
TORS. 10%, tolerance 1 & } watt. Preferred values in

905 t
100 for 55p, 200 for £1-00, 1000 for £3-60.

S-DECS AND T-DECS

S-DeCs £1-25. T-DeCs £2-50. u-DeC A £2-80.
Carriers with sockets to mount 14 and 16 pin in
line ICs on T-DeC and u-DeC A £1-10.

AUDIO CABLES AND PLUGS

DIN audlo Ime plugs: 2 way 12p, 3 way 13p.
BN Yee

kets: 2 way 10p,
3 way 12p, 5 way 12

Screened cable wlth grey PVC outer sheath:
Standdard single 8p per yd., twin screened 9p
per y:

3 core standard mains cable 8p per yd.

Flat twin PVC loudspeaker cable 3p per yd.

PROJECT 60 OFFERS

Stereo 60/2 Z30/PZ5.. . oa .. £18-75
Stereo 60/2 Z30/PZ6. . as .. £18-85
Stereo 650/2 Z50/PZ8.. oo oo . £20-25
Transformer for PZ8 e e a

Completion kit (see below) o5 . E2:40
Project 60 FM Tuner o oD .. £19-50
Active Filter Unit .. .. £4-50
PZ5 Power unit, 30V unstabilized .. £4-00
PZ8 Power un 5V stabilized .. .. £6-40
PZ8 Power unit, 45V stabilized .. £6-40

230 Amplifier, {5W 'rms into § ohms . £3-80
Z50 Amplifier, 30W rms into 8 ohms ..

Stareo 50 Preamp/Control unit .. 0 7-80
Q18 Loudspeaker oa o ao £7-40
PROJECT 60 Kl'l"

Our extremely feti. kit

the extra capaCxtors, DIN piugs and sockets,
cables and fuse holder needed io complete
Project 60 at the attractive price of £2-40.

MULLARD UNILEX

EPS000 Amp £2-40. EP2001 Pre-amp £2-60.
EP9002 Power unit £3:90. Control unlt £2-80.
Unilex baoklet £0-22.

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only. Postage 37p on Project 60 orders
10p on others.

NEW MODEL V.H.F. KIT MK2

Our latest Kit, imp design and
plus extra Ampliﬂer Stage, receives Aireralt,
Amateurs, Mobile, Radio 2, 3, 4, ete.
This naovel little set will give you endless hours of
pleasure and can be built in one evening, Powered
by 9 Volt Battery, complete with easy to toliow
instructions and built in Jack Socket for use with
Earphones or Amplifier.

Only £3-40. P. & P. Free U.K. only

lllusirated Catalogus of Seiected Kits and Com-
ponents 1231p, P. & P, Free.
Cheques, Postal Orders fo:
Dept. P.W.,
Galleon Trading Co., 25 Avelon Road,
Romtord, Essex
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01 10, Our price BOp per 100, 95p per 200, £1-35 per
300, 500 at £2:12}. Our selection. p.p. 8p per 100 and 24;-
per extra 100.

TRIMMER BARGAINS. These are 10PF sub-min. air-
spaced trimmers on board with min. wire ended Xtal.
Brand new. No details; Contents 12 trimmers. some
ceramic eaps, Xtal frequency 8RD overtone 249 mo/x-
250 Mc/a, 255 Me/s. No choice,

Trimmers without Xtal—60p per doz. plus 174p p e

Trimmers with Xtal-—75p per doz. plus 17}p p.p.
Alzo 20 PF min. brand new air spaced.

50p per doz. plus 17}p p.p.

ANY HEIGET AERIAL TUBULAR SECTIONS 3~ dia
x 8 ft. Jong. Brass screw in énds, copper coated and
pa.énted. Good condition. 20p, p. & p. 5p each. Mimimum
order 10,

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in
original packing. Band width up to 5 Mc/s. Mains supply.
Price £40, p. & p. £1-50p.

AERIALS NEW CONDITION. Whip type 4ft. 25p, 11it.
75p. 14ft. 873p. Used condition 4ft 20p. 14ft. 75p. Al
" collapsible type. P. & p. 4ft. 10p, rest at 17ip. New
bases on adjustable clamp for above 82¢p p. & p. 25p
New hing unit coax tion for above 80p p. p. 5p

Huge release of valves for the 62 set TX/RX, in origina
rubber packing consisting of QV04/7 x 61M, ARPI12 ete,
10 valves in all at the bargain price as seen

871p plus 17}p p.p.

R209. Set of valves 62ip. p.p. 25p.

NEW AFRIAL WIRE ON BOARDS 7/22 UNCOVERED -
751t. 40];,2 ggft. 47%p, 1001t. 85p, 18014, 95p. 2501t. £1-80p,
P. & D. 3

MUIRHEAD DECADE AF. SXGNAL GENERATOR.

This precision instrument can be used:

1. To Measure Gain up to 50 dbs.

2. To Measure Loss up to 45 dbs.

8. To compare Power levels {A.F.).

4. As an Audio Frequency Generator eovermg 100 Hz
to 41 kHz. With & dial setting 5 Ha.
Output :—1 M/W into 600 SL. Comp!ete wnth mains

power unit, Tested. Good Condition. £12, p & p. 75p.

ENCLOSED AERIAL RELAY QOIL. Res. 700 ohms approx.
25 watts RF BNC oatlet, working voltage 12v. 75p,
P. & p. 10p. £1 with BNC plugs.

Also i' 75 ohm Coax in 501t coils with BNC plugs goed
condition. price £1 + 30p. p.p. 0

KEW BOXED AMP METERS 13" 20-0-20 de. 88p,
P. & p. 5p. N

A§ NEW UNUSED REJECTOR UNITS for rejecting
unwanted signals, Four ranges 1-2-10 Mo/s. £1-60
p. & p. 20p each.

AS NEW UNUSED AERIAL AVRIOMETER. Cylluder

design 16" x 4}*, suitable for tuning most aerials for
signal etrength. £1-50 p. & p. 25p.

NEW HEADPHONES AND MIKF. RUBBER muft type
low impedance 874p p. & p. 174p. Also DLR number 5,
low impedance used condition 624p p. & p. 17ip.

'1'!1449 SIG&I’AL GENERATORS. Good condftion £12
P. & p. £

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,

Radio Dept..
HIGH STREET. CHESLYN HAY.
Nr. Walsall, Staffs.
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Receivers and Components

EX-RENTAL TV’s (UNTESTED)

Complete with 13 channel tuners. Good cabinets.
Carriage £1-50 extra.

17" Semi Slim (90° Tube) .. .. £2'50
177/21” 8lim (110° Tube) o .. %2450
19~ Slimline ., . - £6-50
237 Slimline .. oo aa .. £8-50
19” BBC2 Sets .. oo oo .. £14-50

TUBES EX EQUIPMENT (Tested)

SINGLE PANEL

17" any type . 8200

197/21” any type oo . ne £3-00

23” any type . ng o0 a0 -00
TWIN PANEL (BONDED)

19” bonded 5 £5 -00

23” bonded

-00

PANORAMA TUBES (METAL RIM)

19" Panorama .. 5-00

23" Panorama . . £€ 00
Al tubes add £1 carnage

PERFECT SPEAKERS EX T.V.

Pm 3 ohm (minimum order two) § in. round, 8 in. by
2 in. rectangular—123p each. Add 74p per speaker p. & p.

Special offer :(—100 Speakers delivered for $£15-00.

VALVES EX EQUIPMENT

EBS1 5p 1 30L15 12%p 1 PL36 22ip
EBF89 12%p [ 30P4 12ip | PL81 17hp
ECC82 12ip | PCY7 17ip | PYS81 15p
EC180 D | PCF86 ip | PYS00 16p
EF80 12ip | PC84 7ip | P82 7ip
EF85 12ip 1 PCE8O 7ip | PY33 224p
EF183 12:p | PCC89 124p1 U191 1%
EF184 121p { PCL8S5S 22%p | 6F23 17ip
EY86 174p | PCL82 175p { 30PL1 22:p
80PL13 20p | PCL86 1737 | 30P12 20p
630LZ 123p | PCL83 12¢p I 30F5 10p
Add 2{p per valve p. & p., orders over £1 p. & p. free

For Ferguson 850 900 chassis. Adaptable for most THF
Chassis £2-50, p. & p. 50p.

TRADE DISPOSALS
(Dept. PW/TS)

Thornbury Roundabout, Leeds Rd., Bradford.
Telephone 0274/665670

2N2926, GUARANTEED, 8p. 0C23
Power Transistor, ex-equipment tested,
18p, p&p 8p. Mr. R, Tustin, 45 Brock-
hurst Street, Walsall.

BEST QUALITY WIRE, PVC covering
1/036in.—50m 60p; 100m £1. 23/0° 19mm
—50m 80p; 100m £1-50. 37/006in. Silver
plated copper—50m £1; 100m £1-75.
New PO 3000 Relays 1,000Q, 4 H.O.
contacts—35p; p&p 10p per item. Simi-
lar used repairable relays 10 for £1-25
incl. postage. Poole Electronics, 68
Danecourt Road, Poole, Dorset.

Build your R W.Projects onnew

IPPIBOARDS

PRINTED WIRING BOARD rorTRANSISTORS
Take Twenty Series SRBP Nigpiboard Type!A
Experimenters Circuits Supplement-Nippiboard Type 1A

(except Nos.5. 8, 12.13.15.19.20. 21, 22)
ansistor Qircuitry for Begnners.
ereo Decoder Unit

@ AF/RF Mini Probe
Sound Operated Flash
Hypnoscape
Car Rev Counter +

L
Ask for NIPPIBOARD Typés for other PW., PE. EE projecrs
SRBP types or, eqmvalent in FIQREGLASS

NP E
D.

LE
.NBAW,_PO. Box11, St Albans,

1038

Assorted Wire-Wound Resistors.
A very good selection. 50 for 60p.
P.P. 10p.

Assorted Tag  Strips. Many
dlﬁerent types. 100 for 50p. P.P.

Mullard BY127 Silicon Diodes.
800 P.I.V. 1 Amp. 15p post paid.
Carbon Film Resistors. 1, watt
5%. Complete range stocked.
1, p each or £1 per 100 your
selection.

Assorted Potentiometers. In-
cludes ganged types etc. 10 for
50p. P.P. 10p.

Plessey 1 Meg. Inv., Log. =+
Meg. Inv. Log., D/P smtched

50p.
Toggle Switches. S.P.S.T. 12p
each.
Mail Order only.
XEROZA RADIO

1 East Street, Bishops-Tawton,
ON

TRIO

Thinking of buying a TRIO?

TS. 510, JR. 310, 9R-59-DS, etc. on

demonstration, Send large SAE for

“RSGB” test report on JR.310 with

Top Band, 144MHz Con. use, Cal. unit,

etc. Borrow a manual for seven days.
Deposit £2.

Hire purchase—Part exchange—Photo/
Hi-fi equipment, etc.

HOLDINGS
39-41 Mincing Lane, Biackburn BB2 2AF
Tel: 59595/6

TRAMPUS ELECTRONIX

Brand New to spec. Money Back Guaranteed.
BC107 8p. BCIOS Sp BC109 8p. 2N3055 53p.
Op Amps 709 8 1 85p. TAA263 53p. PA237
£1-49. TADIOOIIIO Rx £1-67, Zeners 400mW 12p.
LIGHT EMITTING DIODES. Visible red 2v 67p.
la. 50v. bridge 30p. IC Photo Detector & amp 55p.
- Numerical Indicator. 0-9, Dec Pt. 5v 8mo bar
7 segment type 30158 £1-98. Fits DIL Sockets.
16 Pin 14p. 14 Pin 12p. 7447 driver £1-28.
FREE CATA- LIST, SAE, Data Bheets 6p.
C.W.0. P.P. UK. DISCOUNT 10+10%.

P.0. BOX 29 BRACKNELL BERKS.

RADIOSPARES COMPONENTS speci-
fied for projects in this, and other
magazines supplied on request. SAE
with all enquiries. The Hobbies Shop,
32 The Parade, Cwmbran Town Centre,
Cwmbran, Mon.

INCOMPARABLE
V.H.F. KIT

Johnsons CV2—unique triple-purpose (Con-
verter, Receiver, Tuner-Feeder) kit for the
Amateur enthusiast. Fantastic transistorized
performance, World Wide Sales. Complete
kit of top grade parts with coils covering
80-180 mHMZ, plus easy/build diagrams and
instructions. £4 direct from makers or
S.A.E. for free literature,

JOHNSONS (RADIO)
ST. MARTINS GATE
WORCESTER WRI 2DT
Est. 1943 Tel. 24864
(A division of the G-BAN Organization)

SHORT WAVE & CRYSTAL SET KITS
AVAILABLE SOON

LOUDSPEAKER
BARGAINS

Fane Pop 100 watt 18” 8/15 ohm
Fane Pop 60 watt 15" 8/15 ohm .,
Fane Pop 50 watt 127 8/15 ohm ..
Top 20 12725 watt 8 or 15 ohm..
Top 10 10” 10 watt 8 or 15 ohm

Baker Group 25 12”7 25 watt 38 or 15 ohm £655
EM! 13 x 8, 3, 8 or 15 ohm .. £225
EMI 13 x 8 with tweeter 3, 8 or 15 ohm ..  £295
EMLI 13 x 8 twin tweeter 3, 8 or 15 ohm . £390
H eakfinish cak 177 10" x 6"

for above 13 x 8 units (p. & p. 35p) . £500
Celestion 8” Round 15 ohm o E2:08
Celestion PS8 for Unilex .. . .. £255
Richard Allan 8” Round 8 ohm . .. E2T8
Fane 8” dual cone 8 ohm . £2:85

teak finish cabi t 17”x 10” 6"
"o suit all above 8” units {(p. & p. 35p)  £5:00
Elac or Goodmans 8” x 5”83, 8 or 15 ohm  £2:15
Handsome teak finish cabinet 12” x 8”x 6”

for above 8 x 5 units (p. & p. 25p) .. £345
Goodmans 64" twin cone 8 ohm o £245
EM.J, 10 x 6, 3 8 or 156 ochm .. .. £215
Fane 7 x 4, 3 or 8 ohm £1-50
Richard Allan 12” round 3 or 15 ohm £2:50

EMI| 24" tweeter 3 oh -65
Plessey 3” 80 ohm .. oo 0o oo 6%
Eagle CT10 tweeter . oo 5 £1-50

All units guaranteed new and perfect
Prompt despatch p, & p. 25p per speaker.

Send 9p stamps for our fabulous discount
catalogue of radios, tape recorders. HiFl, etc.
(illustrated).

WILMSLOW
AUDIO, m. o. pept.

10 Swan St., Wilmslow,
Cheshire

H A C SHORT-WAVE
. . 5 KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Equip-
ment of qudlity, *“H.A.C.” were the Original
suppliers of Short-Wave Receiver Kits for the
ama.t.eur constructor. Over 10,000 satisfied

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

NEW “DX» RECEIVER

Improved one-valve model DX’ mark 2,
Complete kit—oprice £8.80 (post & packing 20p.),
Customer writes: “Australia, India and America
at loud volume,”—“I gm 14 years of age and have
logged over 130 st plus A

from all over the world,”"

8end 8.A.E. for test report.

This kit.contains all genuine short-wave com-
ponents, drilled chassis, valve, accessories and full
lnstructions. Ready to assemble, and of course,
as all our products—tully guaranteed. Full range
of other 8, W, kits, including the famous model
~“K'"and “K plus” (illustrated above). All orders
despatched by return. (Mail order only.), Send
now for free descriptive catalogue & order form.

“H.A.C.” SHORT-WAVE PRODUCTS
29 OId Bond Street, London W.!
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"Discosound

Manufacturers of a comprehensive
range of High Quality Equipment

DISCOTHEQUES - PA AMPLIFIERS:
MIXERS - LIGHT CONTROL UNITS
SPEAKERS ETC.

Send for full details of the Discosound range

Lﬂl'seasaund 122 Balls Pond Rd, London N.1 Tel: 01-254 5779

HIT e T TS NEW VALVES! GUARANTEED AND TESTED

ELEKON SPECIAL OFFER 24-HOUR SERVICE

1R6 25 38FL14 87 D%SS -23 EFSE gg PCC8Y ig g%ﬁ] gi
Twin Power Supply Panels, contains 2 - Texas 1810410 Silicon Bridge 188 -21 | 80L15 -5 | DY87 23 | BF86  -28 | PCCI8Y - 82
Rectifiers, 100 P.I.V. at 1A; 1 ~ Mullard OAZ225 Zener Diode, 7:5V, 10W; B Rl e -30 | EF83 24 .
1> LT.T. Zener Diode, 81V, 1W; 5 ~ Texas 15121 Silicon Diodes, 150 e el e[S
P.I.V. at 200mA.. Electrolytic Capacrtors,2x Plessey 1,000uF, 25V;2 x SO;LF 3v4 -37 { 30P19  -56 | EB91 9 Egl 26 2 i
50V; © « Mullard 2504F, 25V; 2 » Multard 640uF, 25V; Circuit details 5Y3GT -25 | 30PL1L 58 | EBC33 38 e 184 28 | PCF802 -88 | U25 63
supplied. A very definite bargain £1, post 10p §/30L2 -58 | 30PL13 -87 } EBKSY '%7 L33 -54 i k
Metal Panels with 2 McMurdo B11A Nylon ‘Relay or Valve Bases; 1 6405 -21 | 30PL14 -63 | ECC8] 15 | EL84 22
McMurdo 8-way: 1 - 10-way Edge Plugs and Sockets. 2 Paneis for 50p, ngV’ 'go DAF91 21| ECC82 -18 | EY51 gg
post 10p 5 i i
Hranstoimers, Primary 10-0-100-125-200-220-240V: Secondary 10-0-10V 20
at 15mA, 1:25V at 1A, 50p, post 10p.
Bargain Component Parcels. Inciudes Resistors, Plugs, Sockets, etc..
etc. 4lb net weight, £1, post 30p
Mixed Wire-Wound Potent:ometers, 10 for 50p. post 10p.
Mullard Zener Diodes, OAZ224, 6-8V at 10W, 3 for 50p
Fantastic range of Electrolytic Capacutors Write for detaxls

ELEKON ENTERPRISES

12A TOTTENHAM STREET, LONDON WiP 9PQ
‘Telephone 01-580 7391

At n iy GG

6SN7GT -28 | DF96 -35 | ECH42 -58 | KT61 54 | PFL200 -51 | UCC85 -84
25L6GT -18 | DK91 -25 | ECH81 -28 | KT66 75 | PL36 -47 | UCH8L -30
30015 56 | DK92 -85 | ECL80 -28 | N78 -85 | PL81  -48 | UCLS2 8L
30017 -7 | DK96 -88 | ECL82 28 | PC86 ; k
30018 -58 | DL92 24 | ECL86 -84 | PC88 45 | pygs .29 | UvYss 24
30F5 83 | DL94 -37 | EF39  -86 | PCO00 -30 | PL500 61 | W77 .
30FL1 -58 ! DLos -38' EFse .22 ' PCCS4 -28 ' PL504 61 ) Z77 18
Post/Packing on 1 valve 6p. on 2 or more valves 3p. per valve extra. Any parcel insured
against damage in transit 3p. extra. Office address, no callers.

GERALD BERNARD . inseon, London 116

Adcola Products ttd. ... ... 1029 Felstead Electronics . 1028 R.D.L ... 1034
Antex . ... 959 Field Electrics Ltd. Radio Component Speuahsts ... 103t
Apex Aerials ... 1035 Radio Exchange Ltd. 1019
Audioscan ... ... 1034 gladstone dRadm 932 gad;o&TRVd Components (Acton) Ltd.972,973
lobal Audio Discount Warehouse O+ eaders Kadio .
Government Communication Head- ROC Electronics Ltd. ... 962, 963
. 30 quarters ... 1035 ESCCS '.P‘I"Ogugs (Radlci) L.td gg‘;
Baker Reproducers Ltd. ... 10 i-Fi Centres Lt ... cov.ii
Bell’s Television ... ... 1036 | H.Electronics .. . lo37 | RST. o 971
Bentley Acoustic Corporatlon Led. .o 1020 HAC’ Shortwave Products 1038
gelrga.lfd Gerald ... o 101é co:{m‘:’l ﬂarverson Supplies Co. Ltd. s 987
. enry’s Radio Ltd. . COV. iv. icsp. . ... 103
Bi-Pak Semiconductors ... ... 1032,1033 | HiFi News and record review " 960 S?I°P.E|‘;§‘39""Es ted, |°2-5 109E :82;
Bi-Pre-Pak Ltd. 983 . Sinclair Radionics Ltd. , 1026,
BI ﬂ_re P?'o ectt " 034 Home Radio (Components) Ltd. .. 971 Shopertunities Ltd. K " 958
Bgotrs‘ Co. ,Ltds 966 Sound Supplies . ... 1036
British Natiomal Radio School .. 974, 1029 | [vorvetted. ..o - o o ot R Co. (Radio) Led. %7‘ 968, 969
g:?,adjw?élf‘l:f:itgl’;"f_id 32? International Correspondence Schools Surplus Electronic Tradlng ... 884
v co 966, 101 1—1035 Swanley Eiectronics ... 1034
Jermyn Industries ... 954
CBM Eleccranics Co. .. .. .. 028 Johnsons (Radio) Led. ... . o 1038 | qpper A, H. 1037
Ca,,,n:"‘%f’"'cs Led. X 1036 | KYA Electronics ... ... 984 ;zon';g:uaalrgiede?’wosals :ggg
Chromasonic Electronics’ ... 1035 E:Z’;"‘;";fls :8;2 "
Codar Radio Co. 1020 LR
Comet High Fidelity Discount Ware- .
houses .. 956, 957 | Lasky’s Radioc .. .. .. .. 955 xe'co Eﬁlectron_lcsL o 323
Concord Electronics Ltd. .. 1023 | Lewis Radio . . 964 ero klectronics Ltd. ...
Light Soldering Developments ‘Co. Lid. 954
Linear Products Ltd. . . 988
West London Direct Supplies ... 958
Dabar Electronics .. ... 958 | M&B Components (Leeds) Ltd ... 1024 | Weyrad (Electronics) Ltd. ... 964
DEW Wokmgham ... 1034 | Manley ... .. 1037 | Wicks, D. T. & Co. ... ... 1016
Discosound . S0 711039 | Marshall, A Son w965 4 Wilmslow Audio ce - .. lo38
Duke & Co. ... 1028 Merlin Supplles Co. ... 954
Multicore Solders Ltd. ... 966
O J R i
E.D.S. ... 1034
Efekon Enterprlses ... 1039 | Padgetts Radio Store ... ... 960
Electro Value ... 1023 | Partridge Electronics Ltd. ... 960
Electro-Tech Sales Ltd. . ... 870 Pembridge College ... 1030 Z & | Aero Services Ltd. ... 1040

1039

wwWwW americanradiohistorv com


www.americanradiohistory.com

Head Office and Warehouse Z & | AERO SERVICES LTD Retail Sh
44A WESTBOURNE GROVE iy . s
LONDON W2 Please send all correspondence and Mail-Orders to Head Office 85 TOTTENHAM COURT ROAD
Tel: 727 5641/2/3 When sending cash with order, please include I24np in £ for postage and handfing LONDON Wi
MINIMUM CHARGE 15np. No C.O.D. orders accepted Tel: 580 8403
Please note that the valves offered below are not necessarily of U.K. origin Open all day Saturday
OA2 (.38 | 6AQ5 038 | GEWE 070 | 5Y6G 0.70 | es
O0A3 045 | 6AQ5 065 | € y EF97 085, GZ33 040 | PL36 055 | U281 0.40
0AS 045 | 6AQS Ogs | 6TL 075 | Y4 085 First Quality Fully Guaranteed | eeos o5 | czzs o06o| prsi 050! vese 040
9 [OR| g8 G388, G I EF183 080 | HABC800.45| PLsz 0.45 | U301  0.40
e B0 8 TH &y el i B EF184 035 | HK90 040 | PL83 0.45 | U403  0.60
OD3 035 | 6AS6 0.45 | 6F13 0.45 | 10D2 050 oen Ge|iEesd G E G| vE
o | ek Bl e G E BEL34 0050 | KTs3 2.00 | PL302 0.85 | USOL  0.80
L4 020 | 6AT6 035 | 6F15 65 | 10F9 o-ao BRAND EL36 0.50 ; N78 1.50 | PL504 0.80 | UABCSO
e 0|50 SR BRI B EL37 1.60 | PABC800.40 | PL508 0.90 .40
22 I65E i8s SEla EL41 0.60 | POs6  0.60 | PL509 110 | UAF41 0.50
I8¢ 030 | CAWSADS0 | ora¢ 078 | 10LDLL 0.85 e || Ees B S A
i 030 | 6BAG 0.25 | 6Fe5 1.00 | 10 ; 5 ' S
1T¢ 030 | 6BEG 0.30 | 6F26  0.35 1op1d 130 ELECTRONIC VALVES 1ot 058 | PABCSUD4D | PYSL 090 | UBGSI 20
- 0 . . - 30 | UBCS1 0.4
w48 LG 08| bR ey | st ven 0w o | S {8 RENGE | 43| b o
1V2 050 | 6BHE 0.75 | 674 050 | 124D6 0.55 | 30AES 0.40 |'85A2 0.50 | DM160 0.65 | E 0.20 . d | B GRS
1X2B 080 | 6B36 0.50 | 6J5GT 0.30 | 12AES 0.55 | 30CL 030 | 90AG 2.40 | DY36 0.32 Eggslg e B || B0 G| B GBiEaen 3
1X2B 080 0BJ6 050 | 675GT 030 | 12AES 086 | S0CI 030 | 90AG 240 | DYSS 049 | & 189 0.65 | EL95 0.35 | PCC89 0.55 | PYs2 085 | UBL21 0.65
e [ 3| B 20 | 12ALs 050 | 5015 080 | S0AV 280 | DYST 038 ECCS07195 | BLS2L 0.80 | PCCLS9 0.85 | PY83 048 | UCO2 0.40
B O | BN O | T ar oo | 1aane oao'| Jocis 089 | Soct 330 | Ba40 940 | BGFes 0.3b | BLLa0 098 | Poca0s 0:80 | P¥S00 1.00 | VCFED 0.58
2D31 038 | 6BN6 048 | SKGT 080 | 1aANe 0807 SUCIs 080 | S0CV 240 | EeeC 9.65 | ECFS2 0.35 | ELL80 0.75 | PCC806 0.80 | PY500 1.00 | UCF80 0.55
D0 On Gl Ghal(er e e e D) O B O Bsor 1 COFs6 0.65 | EM34 1.00 | PCF80 0.30 | PY800 0.40 | UCH2L 0.60
i X i .90 | ECF8041.65 | EM71 0.80 | ®CFs2 0.35 | PYS0L 0.50 H
3828 250 | 6BS7 1.80 | 6K26  0.75 | 12AU7 0.30 | 30FL121.20 | 866A 0.75 | EABC800.35 | ECH35 1.00 | EMS UCH 42070
354 035 | GBW6 0.85 | 6L6GT 045 | 12Av6 040 | 30FL1L0S85 | 5642 070 | EAF42 0.55 | ECH42 0. R 05| B | Rt | S
3v4 048 | 6BW7 0.80 | 6L7  0.40 | 12AV7 0.65 | 30L1 0.40 | 5670 0.50 | EBC33 0.0 | ECHSL 3'75 oo oo i | SO — || R Bt
5R4GY 075 | 6BX6 0.25 | 6L18  0.45 | 12AX7 0.30 | 30L15 0.85 | 6080 1.60 | EBC4L 0.55 | ECH 230 | Taiss va2 | Fomaeroee o || e
I i i i 0.45 | EMS5 1.00 | PCF8010.50 | QQV03-10 | UCL
5UAG 085 | 6BZ6 040 | 6LD20 0.50 | 12AY7 .75 | 20L17 0.80 | 6146 1.60 | EBCSL 0.30 Foras 0.48 | BM8? s Eey0:00
S | e a0 | SNTOT 043 | 1obia 0.0 | d0PLs 080 | olian 380 | HbFe0 040 | EoLso 045 033 | Pomaoe 000 FojEg,
5YSGT 040 | 6C5GT 0.40 | 6P1  0.60 | 12BA6 0.40 | 30P19 085 | 6360 1.25 | EBF83 0.40 | ECL8L PO o (O e e | COREpA o B
ST O T | e oo | 1omas 00 | SoEty 035 | G55 %30 | Ebres 00 | mores 0.50 | EY51 0.40 | PCF8060.70 525 | UF41  0.60
574G 0.0 | 6CD6GALZE | 6Q7 040 | 19BE6 0.40 | 30PL13 0.93 | 7109 0,80 | EC53 0.50 | ECLS3 o5 BYe 050 EOES0e0 Bo] IO VIS VAY (U 420,00
6/30L2 0.80 | 60G7 0.55 | 6SA7 0.40 | 12BH7 0.45 | 30PL140.90 | 7360 .00 | ECS6 0.60 | ECL84 0.55 o o || e o] | U 239000
e O | oot 08 | 8307 0o | Jamuy 0:80 | 3045 088 | 7m0 38 | BOss 000 | mOLas 056 | EYes 0.55 | PCLSL 0.50 ) 1721 8.00 | UFS0 0.38
PR AR : ! d i 85 0.55 | EY86 0.40 | PCLs2 0.35 | TT22 3.20 | UFs5 0.40
CAGs" 035 | sows 08 fer7aTo 38 Tk7aT040 | 5585 o4 | 000 .20 | mo9L g'%g Boist Sa0 | Byer oas | Bt Oag | L 21 pree e
gAGh 022 | OOt L | amraTess | 190701020 | 508 ou0 | 9003 980 | oSS o098 brte 0301 Eves oaa | ZCLAL 00 B
GAFG 050 | 60Y7 070 | 63Q7 0.0 | 19SR7 040 | 35D5 075 | AZL 055 | E i 65 | pogo  0.50 | ECLES 040 | U18/20 075 | UL84 040
6A78 030 | 6D3  0.50 | 6SR7 0.40 | 20D1 0.50 | 35L6GTO50 | AZ31 ok Bosa10 g'gg Tess 3';2 EZal 050 | volss 0ag | vae 3'883 et o'Bs
GAKS5 085 | 6DC6 080 | 6T8  0.85 | 20L1 110 | 35W4 035 | CBLL 0.0 | ECC35 1.00 | EF83 0.55 | B2 . Y i o
. . d i 80 0.27 | PCL8000.98 | U31  0.60 | UYLl 1.00
GAKG 060 | 6DK6 0.50 | 6U4GT 0.65 | 20P1 050 | 353 0.70 | CBL31 1.00 | ECC40 0.65 | BFs5 0.35 Y
6DQGB 0.70 | 6UBA  0.40 | 20P4 1.10 | 3524G 0 i 35 | E 85 | Bzs1 o029 | PCL8NI 076 VST 210, DAL D8
6AL3 048 .35 | CY31L 0.35 | ECC31 0.35 | EF86 0.30 PD500 1.30 | Us2
g 6DS4 Q.75 | 6V6GT 0.40 | 20P5 1.20 | 35Z5GT0.80 | DAF96 0.45 | B ag | GY501 0.80 Y e aslIcoame e
gaLs 0go | 6DB% 075 | 6VOGT 0.40| 20T 120 | SezsaTO. 45 | ECOs2 0.30 | EFso 0,98 PF86 065 | U76 085 [ UYss 0.40
. . X 075 | DF96 045 | ECCS3 0.30 | EFe1 0.3 | 6Z3¢ 0.40 X
6AM5 035 | GER7 0.30 | 6X5GT 0.40 | 25L6GT0.50 | 50B5 0.50 | DE96 0.50 | ECCS i PFe18 0.86 | UTs 085 | w729 0.76
i .50 | 5 i I R0CS4 0.30 | EFvs  0.35 | 0231 035 | PFL2000.65 | Ulsl  0.78 | Z759
§AMG 083 | 6EJ7 035 | 6X8  0.80 | 254G 0.30 | 5005 050 | DK40 060 | ECCS5 0.40 | EF95 0.35 | GZ32 0481 PL33 035 | U201 0.35 | z803y 1%
TRANSISTORS
oNess 017 | ACI27 020 ; BD123  0.80 SYNCHROSCOPE TYPE C1-5
aNeyT 017 | ACIS 015 | BDIIL 085 MULTIMETERS
2N698 .30 132 . 132 0.85 . W
oN705 070 | AC158  0.20 | BF1ls  0.20 i . ’ WMIOTV%%% BAND SUSPERSION
gmo& 3.10 2812; g.;g BF167 018 -
N708 015 . BF173 020
2NT53 085 | AC169 010 | BF179  0.30 TYPE U43i2
2N 929 0.22 | AC176 0.25 | BF180 0.35
gNgsg 8_25 ‘:gigg gsg BF181 0.25 Low sensitivity (667 ohms per
N98 .30 .30 | BF184  0.2§
2N1131 025 | A0Y17 0.2756 | BF185 .20 volt), 1% accumey DC and 1'5%
2N1132 0.25 | ACYL 0.20 | BF194 15 AC. 9 DC current ranges 300u4
oN11s4 1.25 | ACY19 0.25 | BF195 .15
2N1301 3_40 ﬁg¥2g ggo BF196 .20 to 6A. 8 AC current ranges (1-5mA
oN1302  0.75 2 20 | BF197  0.20
PR iy i e || 3 o to 6A). 9 AC/DC voltage ranges
oN1305 0.25 | ADI40 0.50 | BFWS87 .25 0-3-900V. Resistance 0-2-30K.
2N1306 0.25 | AD149 0.50 | BFWS88 .23
2N1307 030 | ADI6l 0.5 | BFWs9 0.20 2975
g§1gog 3§g AAg}fiz ggg BFW91 0.20
130 ¥ Z11 4 BFX88 .25 TYPE U4313. High sensitivity 20 Kohms/volt DC and
oN1613 028 | ADZ12 1.25 | BFY17 .40 q q P 2 Kohms/vol‘t AC. Accuracy 1'5% DC and 25% A
uN1711 085 | AF114 0.20 3-in tube fitted with telescopic viewing hood, glving ourre: . v 1 % an % AC.
UL 0% | AFLIs 020 | Bryse o088 D e § D gurrent ranges B0 o DO Voltage ranges 1o to
2N2147 075 AF116 0.20 v band) to 30mV/mm (wide band). ¢ N 5
2N2160  0.85 AF11T 20 ggggé gg Bandwidth 10 ¢/s—10 me/s. Triggered sweep pre-set a$ 500V. Resistance ranges 0-5-500 Kohms. £10-50
INs2l7 080 | ATIIS 045 | BSY2s 00 | Lait-3h 100000 10000000 we ke e it
2N2218 030 | AF125  0.25 | BSY 1 D ey Gb (D ofs with built-in
aals 080 | ARlar 00 | maves 20 | crystal calibrator providing timing marks at .06-.2-1'5- TYPE U434 MULTIMETER AND
aNasess 020 | AFISO 035 | BEYGS 020 PU100K tRacc B directly calf i volt, . TRANSISTOR
2N2 X it . n volts.
ol O || St 95 | BS¥95A 045 | Tnputattenuator 1-10-100. TESTER
9N2905 0.85 | AF239 0.40 0022 '50 Power supplies 127/230v AC.
gggggi gig ﬁg@;ﬁ 33? gggi gg PRICE £39.00. Packing and carriage 1.50 2:28 vvg}lt:gg: ::x?gge? 1053_—7%%0‘}7
2N2926 0125 Asyar 030 | 0025 .35 ARG current ranges s 00mA
2N3053  0.25 v28 025 | 0C26 i crrrentirangesl(is-3tomA
INi00s 025 | ASvas 030 | ocas  o%b | TAA263 Direct compisn estage amplifer up to 4-resistance ranges 0.5-500 Kohma
mue o | dyul 0| GO 0 | o Sanl e 057 omm im i DO e e 00
2N3134 080 | ASZI6 070 | OC35  0.50 T AADSS. Modsum troquency fooooke, Semsitivity: 16700 QIV  DC;
2N3301 080 | ASZ17 075 | 0C36  0.60 Sunply voltage 6V. output L0mW TOT4 3300 QIV AC
23302 015 | ASze 075 | 0G4z 020 outiimy ke OV, omput TmW S0 o PRICE £10-50
el puc ] o Gl It e e
2N3395 0.20 | BCl07 0.5 | 0C70 010 sipation oy FOTs outling T U=y TYPE U435
oN3402 015 | BC108 0185 | oc7i 012 TAA570. Four-stage limiter-amplifier with F.M. e
INoi0s 015 | DO10s 0185 | oCrz 095 irntor dete O Sensitivity 20 Kohms/volt DC
NS 338 | Beats el Ros s is0 quadrator detector and remote D.C. volume ensitivity 20 Kohms/volt and
2N3d04 038 | Doila 080 | oop 059 contrgl facility, Nominal supply voltage 2 Kohms/volt AC.
angdLs g.%g %g}% o°1'§2 88;3 g.go TADI00. AM receiver circuit containing all 7DC current ranges 50uA to 2-5A.
N 0.25 BOLes -015 el 0.28 active components (except output stage) 5 t BmA to 2-5A.
IN370% 2312 | BCL49 0215 ool oas required to build a complete receiver .. £1.85 AC cwrrent ranges o
ON3703 012 | BCl52 015 | 00siD 015 SL403D IE’IIEESSEY 3-Watts Audio Amplifier £1-50 7 AC/DC Voltage ranges 2:5 to
oN3vo4 017 | BCI58 015 | oCss  0.20 R TRtV jagh A (el 1000
aN3707 015 | BCI7 020 | 0C139  0.30 M. diseriminator .. .. .. .. 3076 v.
2N3709 0.2 | BC188 0.95 | 0C140 035 P —— - 3 Resistance ranges 0-300 Kohms.
2N3710 018 | BCY30 085 | OCI4l  0.60 71/1972| CATALOGUE IS NOW READY . ' "
axsels 038 | Bovs 040 | oCio 035 | AND AVAILABLE FREE OF CHARGE. PLEASE Gapacity range OTUF. 5800
. BCY33 0. 171 0.
25702 050 | Bovas D%g 00200 0§g SEND QUARTO STAMPED AND ADDRESSED ANl instruments are supplied with steel carrying case
2872 050 | Bovsd 080 | 0C200 030 | ENVELOPE FOR THIS VALUABLE SOURCE OF | and leads,
a0113 015 | BCZ10 030 | 0C202  0.85 REFERENCE LISTING MANY THOUSAND TYPES No protection is incorporated .As the movement can
AC125 0.30 | BCZIl 0.40 | 00203 0.40 OF VALVES, SEMICONDUCTORS, TUBES, ETC. withstand overloads up to 100 times, only basic precautions
AC126 0.20 | BD121 085 | 00204 0.40 ’ should be taken to prevent damage through misuse
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it -I-H EY DID IT—

to B.LLE.T. and we’ll send you full details and a free book. B.I.E.T.
SO GOULD YOU

has successfully trained thousands of men at home - equipped them
for higher pay and better, more interesting jobs. We can do as much
for YOU. A low-cost B.LE.T. Home Study Course gets results “My i T
fast - makes learning easier and something you look forward to. | pif, is fuller and happier.” . Case History
There are no books to buy and you can pay-as-you-learn. G/321.

If yowd like to know how just a few hours a week of your spare | ‘“In addition to having my salary doubled,
time, doing something constructive and enjoyable, could put you | MY, future is assured.”” - Case History

2 ST H/493.
out in front, post the coupon today. No obligation. “(/:ompleﬁng your -Course meant going

Mechanical
A.M.S.E. (Mech.}
Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Telding

General Diescl Eng.
Shact Metal Work
124z, Inspection
Metallurgy

&: G. Eng. Crafts
& G. Fabrication

E
i
e

Draughtsmanship
A.M.LED.

Gen. Draughtsmanship
Dic & Press Tools

Elec. Draughtsmanship
Jig & Tool Design
Design of Elcc. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)

C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Fectrical Maths.
L.cctrical Science

i omputer Electronics
L.ectronic Eng.

Radio& Telecomms,
2. & G. Telecomms.
. & G. Radio Servicing
Fadio Amateurs’ Exam.
Kadio Operators’ Cert.
Radio & TV Engincering
Radio Servicing
Lractical Television
TV Servicing

Colour TV

Practical Radio &
Electronics (with ki)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIMIL
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
AR.B. Certs.

Gen. Aero Eng.

Management &
Production
Computer Programming
Inst. of Marketing
A.CW.A.
‘Works Management
Work Study
Production Eng.
Storckeeping
Estimating
Personncl Management
Quality Control
Electronic Data
Processing
Numerical Control
Planning Engincering
Marcrials Handling
Operational Rescarch
Metrication

Constructional
AMS.E. Civ}
C. & G. Structural
Road Engincering
Civil Engineering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quantitics

General
CE.L
Petroleum Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Scicnce
Agricultural Eng.
Gencral Plastics

General Certificate
of Education

Choosc from 42

‘0’ and ‘A’ Level

subjects including:

English

Chenisiry

General Science

Geology

Phvsics

Mathemarics

Technical Drawing

French

German

Russiair

Spanish

Biology

B.LE.T. and its

associated schools

haze recorded well

over 10,000 G.C.E.

successes at ‘O’ and

‘A’ level.

WE COVER A WIDE

. RANGE OF TECHNICAL

AND PROFESSIONAL
EXAMINATIONS.

from a job I detested to a job I love.”” —
Case History B/461.

FIND OUT FOR YOURSELF

These letters — and there are many more
on file at Aldermaston Court - speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There’s no surer
way of getting ahead or of opening up
new opportunities for yourseif. It will
cost you a stamp to find out how we
can help you.

other exam successes.

[Over 3,000 of our Students
ave obtained City & Guilds
[Certificates. Thousands of

Free/

‘Why not do the thing that really interests you?
Without losing a day’s pay, yox could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We’'ll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but

it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGIN

Dept B2, Aldermaston
Court, Reading RG7 4PF.

EERING TECHNDLOGY

POST THIS COUPON TODAY

-------------‘
To: B.LE.T., Dept B2, Aldermaston Court, Reading RG7 4PF,
l Please send me book and details of your Courses in

(Write if you prefer not to cut this page)

Name.. ... A e L R e

I BLOCK CAPITALS PLEASE i : i, .
Address i giiiaai AR T R e

OCCUPATION ......

Fublished approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-634 4444. Printed in England by Index Printers,
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (A/sia) Ltd.; South Africa—Central News Agency Ltd.; Rhodesia and Zambia—Kingston Ltd.: Bast
Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage); For ane year to any part of the world £2-63,

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise dispesed of by way of Trade at more than the recommended selliug price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti-
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever.
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10th EDITION

CATALOGUE 350

pages fully
detailed and
illustrated
covering every
aspect of Elec-
tronics—plus
data, circuits
and infor-
mation

PRICE

79000
T4 Stock lines
at Special
Low Prices and
Fully Guaranteed

POST PAID

(40p FoR
CALLERS)

ALK HVE 10, VOUCHERS
FOR USE WITH PURCHASES

Send to this address-—Henry‘s Radio Ltd., (Dept. PW),
3 Albemarle Way, London, E.C.l—for catalogue by
post only.

All other mail and callers to ‘303", see below

A NEW HENRY'S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

HENRY’S RADIO LIMITED /™
ENGLAND'S LEADING ELECTRONIC CENTRES A

‘HI-FI-- ELECTRONIC COMPONENTS - TEST - PA.- DISC

STEREO HEADPHONES

With sterec jack: Post 15p.

Dulci SH650D £2-25
Rotel RH600 L7 £4-67
Akai ASE9S /£ £5-50
Eagle SE30 £5-97
Koss K711 £7-97
Pioneer SE30\%y £9-45
Koss PRO4A £15:50

HOME EQUIPMENT

AFI105 50k/V multimeter (illus.).

Price £8-50, p.p. 20p. Leather case £l -42,

200H.20k)V"

Price £3-87, p.p. 20p. Case 62p.

500 30k/V multimeter.

Price £8-87, p.p. 20p. Leather case £1'50

THL33 2k/V.

Price £4:12, p.p. 15p. Leather case £1-15.-

TE65 Valve voltmeter

Price £17-50, p.p. 40p.

3E2508 Pocket penci! signal
- injector. Price £1-75, p.p.

15p.
SE500 Pocket pencil signal tracer. Price £1-50,

p.p. 15p.
TE20D RF generator. Price £15, p.p. 40p.
TE22D Matching audio generator. Price £17,

p.p. 40p.

TEI5 Grid dip meter. Price £12-50, p.p. 40p.
TO3 Scope 3 in. tube. Price £37-50, p.p. 50p.
TE22 Audio Generator. Price £17, p.p. 40p.
C1-5 Pulse Scope. £39-00, p.p. 50p.
U434] AC/DC Multitester and transistor testor. AC & DC
Current. In steel case. Price £10-50, p.p. |5p.

TMK 500 30k/v Multitester. Price £8-87, p.p. 13p. Leather case

£1-98.

UARGEST RANGE of Panel Meters, Edge Meters and Test
Equipment of every sort. Full details in latest catalogue—see
above. i

HI-FI TO SUIT

SAVE o/ ON LIST
UP TO 40 A PRICES
PLUS FREE ‘BIB’ Groov-Kleen
Record Cleaner Value £1-99
ROTA 1500. 5 4+ 5 watts.
Garrard 2025TC with 9TAHC
diamond  ceramic. _ Plinth/
Cover. Type 60 Conipact
Speakers. S e 16 x 91 % 63°
SAVE  £44:90 Carr.
£29 £2
TELETON ‘206°, Garrard
SP25 Mk. |11, Geldring G800
Series Cart., Plinth/Cover.
New 15 watt Quality
SDLI Booksheif Speaker
Systems, all leads etc.
SAVE £54-95 Carr.
£30:00 £
TELETON  F2000,
Wave, Stereo FM  Tuner
Amplifier, Garrard 2025TC,
9TAHC Diam., Plinth{Cover.
Type 60 Speaker Systems
as above, all leads, etc.

SAVE £56-95 Carr.
6 £2
or with 2 x SA125 Speakers
£49-50 Carr. £2

ROTA 2200 10 + 10 Watt.
Garrard  SP25  111/GB0OH.
Plinth{Cover. New |5 watt
SDL2 Twin Speaker Systems,
all leads, etc.
SAVE £65-50 Carr.
£2
LOW PRICES PLUS 12
MONTHS GUARANTEE
& DEMONSTRATIONS

FREE

LATEST SPECIAL PRICE
STOCK LIST & STEREO
SYSTEMS Ref. 16/i7

OTHEQUE - LIGHTING - MAIL ORDER

BUILD THIS VHF FM TUNER
5 MULLARD TRANSISTORS 300 kc/s
BAND-WIDTH, PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO.

A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound, All parts sold
separately, Free Leaflet No, 3 & 7.
TOTAL £6-97, p.p. 20p. Cabiner 100p. Decoder Kit £5-97.
Tuning meter -7

Mains unitéop:ional) Model PS900 £2-47.

Mains unit for Tuner and Decoder PS1200 £2-62.

HIGH QUALITY SILICON AMPLIFIER AND
> PRE-AMPLIFIERS

Self powered Silicon—FET.
Pre Amplifier. Push button
selectors, tape record/play,
2220 adjustable levels, drive up te 4 X
= PA25 or 2 x PAS0
FET 9/4 Mono or single channel. All facilities plus microphore.

""" SPECIAL OFFER £10.50

SILICON POWER AMPLIFIERS RMS OUTPUT

PA 25 25 watts into 8 ohms £7:50, i

PA 50 50 watts into 4 ohms £9-50.

MU342 Power Supply for | or 2 PA25’s or 1 only PAS50, £6-00.

Post 20p.
FREE BROCHURE No. 25 ON REQUEST. NO SOLDERING—
Q_II__L“;JSZI.I:I'S INTERCONNECTING. ON DEMONSTRATION

TTERRIFIC SAVINGS!
GARRARD - BSR - THORENS

GOLDRING PIONEER
CONNOISSEUR | N
. CHASS!S (P) ASSEMBLED (P) ASSEMBLED

(less cartridge) (less cartridge, with cover) (with cart. P & C)
*Sp25 Mk Il £11-30  “MP60(TDIP) £17-75 2025TC/9TAHCD
£20-50 PC " £23-50

AP76 70 54 £14-9
OMPS 11:30 PLI2AC £36-50  SP25/3-G800H

@MPsI0  £15-15 GL72 PC  £30-95 £19:95
@HT70 £1660 GL75PC  £43-75 AP76-GB00£29-95
GL72 £2§~95 TDIS0AB/ HT70PC/GS£gg 5

TXII £45-50
BD2/SAUZ £33-50
(P) SPECIAL PRICE WITH

RTRIDGE — ADD

GL75 £28-97
Dual 1215 £39:00
CHASSIS WITH CARTRIDGSE

*2025TC{9TAHCD £9- CA
*3000/9TAHCD £9:98 All  magnetic — Recom-
TEAK *PI/T] Std. £3-25 mended 940 (=AD-

PLINTH *BN] Deluxe £8-
WITH $P4/T4 Std. £4:75
COVER 1BN4 Deluxe £8-30
(State @P6/T6 Std. £3:25
deck) @BSR Deluxe £6-25
Post etc.: = Chassis 50p, with plinth/cover 70p, Plinth/Cover 30p
Carts. 15p.

76K) £3-25; AT66 £4-95;
G850 £4-25; AT21 £9:60;
G800 £7 -45 GBOOH £6-55;
M44.7 or C £7-45

FREE BROCHURES
o r.A., DISCO and LIGHT-

NG No. I8
. '3I'RANSISTORS, 1.C.'s No.
6

300mW TRANSISTOR AMPLIFIER MODEL 4-300
Fully assembled 4TR Amplifier. Size 54 x .

13 x fin. 1-10mV adjustable sensitivity.
Output 3-8 ohms. Fitted Vol. control.
9 volt operated. Thousands of uses plus
low cost.

Price £1-75, p.p. 15p {or 2 for £3-25,
p.p. 15p).

L —————.
SINCLAIR PROJECT 60 PACKAGE DEALS

—SAVE POUNDS!

LOW COST HI-FI SPEAKERS
E.M.L Size 134" x 84”. Large Ceramic Magnet.

TYPE 50 6 watt, 3, 8 or I5
ohms £2-20. Post 22p.

TYPE I150TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3,
or 15 ohms. £3-85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover.8 and 15 ohms.

2 £7-70. Post 28p.
POLISHED CABINETS For 150, 150TC and 450 £4-60.

Post 30p.

] SPEAKER KITS
WHARFEDALE 4-8 ohms. PEERLESS 8 ohm Systems.
Unit 3. 8” I5W £10-20. 20-2 8” 30w £11-25.
Unit 4. 12” 25W £13-50. 20-3 8” 40W £16-75,

Unit 5. 127 35W, £19-50, 4-30/12 12” 40W £22-75.
GOODMANS DIN 20 KiT 20W 4ohm £10-75
Carriage etc. 50p each or 75p per pair for Kits.

20 WATT I.C. AMPLIFIER
Toshiba20 watt Power Ampli-
fier, £4:57.

Toshiba Pre-Amplifier 1.C.,
£1-50.

Data and suggested circuits
No. 42, 10p.

SL403D 3 watt 1.C. with §
page data and circuits £§-50,
1C12 6 watt I.C. £2-50.
TEXAS PRE-AMPLIFIERS

& 1-100w AMPLIFIERS
Circuits, layouts and data
£125 post paid.

"
ER il by

E16- 78, ;
Carr. 40p. Or with PZ6 power el
supply £18-25, Carr. 40p. 2 x Z50 ampli- TS
fier, stereo 60 pre-amp, PZ8 power supply £20-25, Carr. 40p,
Transformer for PZ8 £2-45 extra. NEW/| Project ‘605' stereo
system £20:97. Any of the above with Active Filter unijt add
£4-75 or with pair Q16 speakers add £16, Also new FM Tuner
£20-25. 2000 Amplifier £23:75, p.p. 50p. 3000 Amplifier £31-50.
Also IC12 £2-50. .

2 x Z30 amplifier,
stereo 60 pre-amp,
PZ5 power supply,

NIXIE TUBES (post I5p
per order;

XN3 or XNI3 0-9 side view
with data sheet, 85p each.
GN4 end view 0-9 with
socket and data, £1-75. All
I.C.'s for Digital Clocks in
stock. HENRY’S CLOCK
CIRCUIT No. 29/2 I5p.

“BANDSPREAD’* PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF[{IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra slectivity,
Also slow motion geared tuning, 600
mW push-pull sutput, fibre glass PVYC
covered cabinet, car aerial. Attractive
appearance and performance,

= TOTAL COST TO BUILD £7-98,
p.p. 32p (Battery 22p), All parts sold separately—Leaflet No. 2.
«7T' PORTABLE (as previously advertised) £6:98, p.p. 35p from

stock—Leaflet No. [,

MORE OF EVERYTHING AT LOW PRICES ALWAYS FROM HENRYS

High Fidelity Sales &
.Demonstrations Centre -
354 EDGWARE'ROAD,
LONDON, W.2._
Tel:.01-402 5854~ _

Electronic Components,
Audio and Test. Gear Centre
356 EDGWARE ROAD,

‘LONDON, W.2.

' Tel: 01-402.4736 €
354" & "'356"° OPEN SIX FULL DAY)S A-WEEK 9 am to 6 pm MONDAY TO SATURDAY -

T

P.A., Disco
& Lighting Centre -
- 309 EDGWARE ROAD,
LQNDON, W.2.
91-723 6963

* Components in stock for most published designs—
send large S.A.E. with list for parts quote for your
circuit.

Mail Orders, Special Bargain’
Shop. Industrial Sales J
303 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 1008/9
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