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electronics
reall
= Mmastered

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

no previous knowledge
no unnecessary theory
no “maths”

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

& £

g
&

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

L L 3

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which 3
remains your property. 1
With it, you will become
familiar with all the -
- components used in as used currently in the
electronics. various fields of electronics.

3/ CARRY OUT
OVER

This new style course will enable anyone to

valve experiments, transistor experiments .
P p really understand electronics by a modern,

amplifiers, oscillators, signal tracer, pho-

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

A0 EXPERIMENTS
| ON BASIC ELECTRONIC
| CIRCUITS & SEE HOW

THEY WORK, including :

practical and visual method—no maths, and
a minimum of theary—no previous knowledge
required. t'will also enable anyone to under-
stand how to test, service and maintain ali
types of electronic equipment, radio and TV
receivers, etc.

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

we do not employ representatives

BLOCK CAPS

{ POST NOW
FREE _ &

: BROCHURE  namE

| orwriteifyou prefer notto cut page ADDRESS

PLEASE wies

_-special free gift also to-all our students
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COPYRIGHT AND QUERIES

© IPC Magazines Limited 1973. Copynght in all drawings, photographs and articles published in “Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by ‘‘Practical Wireless" to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
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advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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FOR ILLUSTRATED UNITS_
ONLY '
£39-99

Cair, £1-00
Or deposit £6-88
and 8 monthly
payments £4-22
(Totsl £44-93).

R.S.C. AS5
LOUDSPEAKERS

= LINEAR 505 AMP
Individual Rec. Retail Prices:

o4l

AL 3 R.S.C.STEREO PACKAGE OFFERS
SAVE £30 approx.

LINEAR 805 6 + 5 Watt Amplifler .. "] .. £19-25 N

GARRARD 2026 Autochanger + KS40A Uartridge .. - £13-44 SEND S.A.E. FOR g-g-%lsgﬁ,%l?m“

Teak Veneer Plis.ntngl%RTranspu,‘fnt él:,l?sti:oé}?‘ver 2{833 FREE COLOUR “SUPER 30' AMP Total value of individual ftom

Pair Ab5 LOUDSPEAKERS (Inc 8" x 0, auss - valu in ]
fir A58 ‘ ToTAL " BROCHURE listed abovs £138-14.

HIGH FIDELITY UNITS

PACKAGE PRICE
FOR ILLUSTRATED UNITS

£108-25 =%

£1-75
Or deposit £15-00 and
i2 monthly payments 2£8-78
(Total £120-38)
GOLDRING GL72 Traus-
cription Turntable 4 P.17.
((OLDRING G800 .
Magnetic Cartridge
DE-LUXE PLINTH
with Roll-over Cover
Pair R.89.C. MONARCH
LOUDBPEAKERS

MONARCH
SPEAKERS

GOLDRING
GL72

FANE < MODE ONE’ HIGH FIDELITY SPEAKER KIT

Incorporating a model 803 8” 13,000 Gauss Bass Speaker
with ultra iow resonance. P.V.C. surround cone.
Printed circuit. cross-over assembly with ferrite
cored coils. Model 303 Pressure Tweeter, Acoustic
damping material, Screws, Panels etc., and in-
structive diagrams, Frequency £9_96 post

Response 25 Hz-20 kHz. free

impedance 8-15 ohms. Or Dep. £2 & 9 mthly
yrmnta. €1-07 (Tot. £11-63)

Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed
circuit construction employing 10 Transistors plus Diodes. Output
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control % 12db.
Treble Control + 13db. Selector switch for
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 obms. For
standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
fascia plate and matching control knobs.
COMPLETE KIT OF PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT
COMPHEHENSIVE WIRING DIAGRAMS & INSTRUCTIONS f£]7,6% Carr-
Or FACTORY BUILT IN TEAK VENEERED CABINET 40)
as illustrated £16-50 or dep. £2 and 9 monthly payments £1-88 (Total 218-92).

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high efficiency ceramic- magnets.
Plasticised Cone surrouud. 'D" indicates Tweeter Cone providing
extended frequency rarge up to 15,000 c.p.s. Impedance 3 or
8-15 ohwms. PLEASE.STATE CHOICE.
Exceptiopal performance ai low cost. .

HFS803T 8 10W £298 HFID 12 15W £550
HF102D 10 10W £330 HF1e8 12 15w £6:35
HF120. 127 15W 84856 HFL26D 12 16W £6-85

" FANE 807T HIGH FIDELITY SPEAKER

A full range Bin. 10 watt unit for excellent sound quality, in suitable
enclosure. {ast chassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cona is fitted to extend high note response. Frequency range 26 Hz to
16 KHz. Gauss 10,000. Tmpedance 3 or 8-15 Q. .
PLEASE STATE IMPEDANCE WHEN ORDERING

MODEL 803T 8 1bw. with parasitic Tweeter. £4 .95
Response 25 Hz to 15 KHz. (Gauss 13,000 Imp 3 or 8-1612.

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BMI1. An sll-dry battery elininator. Bize 5}x4jx2in.
approx. Comwpletely replaces batteries supplying 1-5v and $0v,

and

SP101 HIGH FIDELITY PLAYER UNIT

Comprising Goldring G101 hi-fi single player unit fitted high fidelity
free field magnetic stereo cartridge with diamond stylus. Belt driven
Attractive design super-slim plinth and ‘roli-over’ transparent tinted
plastic cover, Or Deposit £4-95 and 9 Monthly £34.95 Post
Payments of £3-75 (Total £38-70) Excellent value. paid

RSC G66 Mkl 6+6 WATT high quality STEREG AMPLIFIER

HIGH FIDELITY LOUDSPEAKER UNITS "y

Cabinets latest style Satin Teak venser. Aconstically lined or fliled

acoustic damping. Ported whero appropriafe. Credit ferms available.
DORCHESTER (lllustrated) 8ize 16 X 11X 9in. appr. Bange 45-15,000 H
c.p.a. Rating 8-10 watts. Fitted High flux 13 x 8in. £9.45 . i‘
Pual Cone speaker. Imp. 3 or 16 ohms. Carr. 40p.
MONARCH Size 19 % 10§ % 9in. approx. Rating 10 watta. Inc. 13X Bin. speaker with
highly flexible P.V.C. cone surround, long throw voice coil and 10,000 line magnet.
High flux pressure tweeter. Handsome design cabinet. Range 35-20,000 c.p.s. Imp.
8 ohina. Glves smooth realistic sound output. ,35
Bee ‘package offers’ tor illusiration. Carr. 50p

HI-FI SPEAKER ENCLOSURES MODERN DESIGN

Teak veneer finish. Acoustlcally lined, Bizea approx. Carr. 35p. per enc.
gES Size 1(16”5 11 >i 9”.  SEB8 Fm;1 optimum perform-

ressurised. Gives pleasing ance with any 8in. £
(5.50 """ £6-50 §

results with any £5,50 Hi-Fi spkr.
SE12 For excellent

8in. Hi-Fi speaker. Size 19 x 104 x 9in,
SE10 For outstanding results gfrformance with 12in.

wilt‘h SlOmZ. Hl-llgl si-Fi speaker and tweeter
spkr. Size 25} X = ize ! .
X9in, Ported £6 75 25% x 16 X 9in. 7 95

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 £6. 5 Carr.
ensure surprisingly realistic reproduction. 33p
OR SENIOR 15 WATT INCLUDING £7 65 Carr.
HF126 15,000 LINE SPEAKER 35p
R.S.C. TA6 6 Watt Hi-FI AMPLIFIER L NG
d. Frequency R 30-20,000 c.p.5.
2—?2&%0 ;{‘aencao:i.:lglutortion 0-3¢9 at 1,000 c.p.a. Separate Bas: gn!d ,,,0"'9 0"" e

Treble ‘litt and cut’ controls. 3 Input sockets for Mike, Gram, Radio
or Tape. Input selector switch. Output for 8-15 chm spkrs. Max. sensitivity SmV
Output rating L.H.F.M. Fully enclosed enamelled case, 91x2#xb}in. Attractive
brushed silver finish facia plate 10} x 3in. and matchiug knobs.

FULLY SEROUDED UPRIGHT MOUNTING
250-0-250v. 60mA, 6-3v. 2a., 0-5-6-3v. 2a.  £1.55
250-0-250v. 100mA, 6-3v. 4., 0-5-6-3v. 3a. £2-45
800-0-300v. 100m.A, 6-3v. 4a., 0-5-6-3v. 3a. 800-0-300v. 130mA,
00-0-300v. 130mA, 6-3v. da. c.t., 6-3v. la. Suitable for Mullard 510 Amplifier
TFor Mullard 510 Amplifier .. A
a., 0

6:3v. 6a. £1

to battery radio where A.C. maina 200/260v. Post 30p Com } ied i Carr.
. e plete kit ot parts with full wiriog disgrams and Instructions.

’ i §0c/s is available. yqgEMprED READY FOR USE £4+15 | o FACTORY BUILT WITH 12 MONTHS' GUARANTEE £12-05 £8-50 %G5

q FULLY GUARARTEED. Impregnated and Interleaved whbers necessary.
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS JiLnr.t 500 25or. socis. Seresned L aaduht
mD0EE CLAMEED FYER ot | SRSEROVMED ORGP TERC I | SRASOEE TRHOREIA SN | 0 Wi T
v., 60ma4, 6-3v. 2a .. 250-0- Y. , 6-3v. 2a., 0-b-! . 8. . . 21-25; 32.£1-30; -£1-G0; 6a.21-89; i 2v. .C.
250-0-250v., 60mA 6-3v2a ... ........ £1-18 | 260-0-260v. 100mA, 6-3v. 3-6a. ... . 81-71 | AUTO (Btep UP/step DOWN) TRANSFORMERS ou!ppt. Max. A.C.
250-0-250v. 160m 4, 6-3v. 2a., 6-3v a o 0-110/120v. 200-230-250v. §0-80 watts £1-25, input 18v.

350-0-350v. B0mA, 6-3v. %a., 0-5-6-3v.
260-0-250v, 100mA, 6-3v. 4a., 0-5-6-3v.
300-0-300v. 100mA, &-3v. 4a., 0-5-6.3v.
6-3v. 4a., c.t. 6-3v.

B
Standard Pentode 5,000 Q or 7,600 Q to 3Q  58p 6a, 88n.
Push-Pull 8 watts EL84 to3 Qor1s Q.. 85p SMOOTHING
""" CHOEES

350-0-350v, 100mA4, 6-3v. 4a., 0-5-6-3v.
350-0-350v. 160mA, 6-3v. 4a., 0-5-6-3v.

FILAMENT or TRANSISTOR POWER PACK
Types 6-3v. 1-5a. 58p; 6-3v. 2a. 60p; 6-3v. 3a. 85p;
45; 12v. la. 61p; 12v. 3a. or 24v,
1-5a £1-50:0-9-18v 13a £1-25; 0:12-25-42v 2a£1-85.

150 watts, £2-10 250 watts £3:00; 500 watts 5846 1a, 28p. 2a, 3%p.

OUTPUT TRANSFORMER 3a, 55p 4a, 72p.

Push-Pull 10 watta 6V6, ECL86 to 3, 5, 8 or 3
AB | Cdcrrorme.o. oinmstere oo oebas aromure ers sy o1ooks 3 g = y o5
Push-Pull EL34 to 3'or 16 01 1012 watts. . 8160 | B0 710 430
Push-Pull Ultra Linear for Mullard 510, etc. £2-36 2 i 3
Push-Pull 15-18 watts, sectionally wound
6L6, KT66, etc., for 3or 15 Q £2-20
wound EL34, 6L6, KT66 etc. to 3 or 15 Q) £3-85

55p; 60m4,
400 Q 28p.

BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by leading manufacturers
* Push Button Selector Switching For Magnetic or
* Jack Socket for Headphones Ceramic Pick-Ups
Neon Indicator regardiess of Price.
* Satin Silver Finish Metal Fascia  Output (per chan-
* Solid State Circuitry nel) 15 watts RMS
* Twenty Silicon Transistors into 85. - Fre-
* Four Diodes, Four Rectifiers quency Response

Send S.A.E. for 7 Hz to 70 KHz

full descriptive leaflet. - 13 dB.

R.S.C. STEREO FM IIT TUNER.
T ixlllcabineth
isually matches .

Super 30 Mk. 111 £37 50

£5 extra.

CABINET with 12 months

payments £4-54 (Total £47-86).

R.S.C. Mklil SUPER 30 HiGH FIDELITY STEREQO AMPLIFIER

COMPLETE KIT

(less cabinet). .50
Carr. 70p.
Cabinet if req.

FACTORY BUILT: UNITI\INC.
guar-
antee. Or Dep. £7 and 9 monthly

Push-Pull 20 watt high quality sectionally
‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM
% Moderate size only 25 x 14 > 10in.

approx.
% Response 30-20,000 c.p.s. COMPLETE KIT
Impedauce 15 ohms £25-25

% Performance comparable with
units costing coasiderably more

Consists of (1) 12in, 15 watt Bass

unit with cast chassis, Roll rubber cone surround
for ultra low resonance, and ceramic magnet.
(2) 3-way quarter section series cross-over system.
(3) 8x5in. high flux middle range speaker. .
(4) High efficiency tweeter. (5) Appropriate quantity acoustic
damping material. (6) Handsome Teak veneered cabinet.
(7) Circuit and full instructions. Terms: Dep, £4-60 and
9 ‘monthly payments £2-64 (Total £28-36).

Carr. 65p

£42:50
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100 WATT
AMPLIFIER

50 WATT

50 WATT
SPEAKER

SPEAKER

HEADPHONES

MICROPHONE TWIN TURNTABLE

WITH PRE-AMP

|Z5@ GROUP/DISCO UNITS |

R.S.C. COLUMN SPEAKERS oo ot vocisrs

All types 15 Ohms covered in Rexine and Vyn AND PUBLIC ADDRESS
TYPE 4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

W, TYPE €313 50 WATTS Low feedback
TYPE C132 30-40 WATTS  Fitted two yamacteristic. Fitted three 137 x 87 deep
exceptionally efticient, low feedback howl chare

A n cone high flux gpeakers with high power
acteristic high flux 13~ x 8” 20 watt i 3 § c. G4” ” ”
speakers, Terms: Dep. £8 and 9 £2| -95 voice coils. 8ize approx. 54” x 14”7 X 117,

w’'thly payments £2-42 (Total £24-78) Carr. 65p. (I')Ieti.a)sgsaé _gsla’;thly p‘ég.:;ag;p‘ £32'72
TYPE C4100 100 WATTS inc. four 12° 60 watt speaker for conserva- £ § .50
tive rating. Extra heavy construction. Size approx. 58X i6X10” Acoustically

filled and y-rusumed Terins: Dep. £11 and 12 mthly. pyts. £5 -80 (Total £80-80). Carr. £1-50

HI_FI AMPL'FI ER Highly sensitive, Push-Pull high

output, Humn level ~70dB. Response
+3dB 30-20,000 c/s. All high grade components. Valves EF86
EF86, ECC83, EL34, ELS34, GZ34. Beparate Bass and Treble
Controls. Bensitivity 36 millivolts. For High Impedance miecro-

R.S.C. AI0 30 WATT ULTRA LINEAR

PACKAGE OFFER

Units listed below

(a) 100w POWER AMPLIFIER
(b) PRg!N gF Hi-Fl HEAD-

PH
{¢) MATCHING DYNAMIC
‘MIKE’ (attached to h’phone)
(d) PAIR 50 WATT SPEAKERS
Black Rexine covered
Cabmets Size approx.

”

187 % 18" <
(e) RSC TDI DISCO CONSOLE

TDI DISCO
CONSOLE

Incorporating twin Garrard SP25
Mi.II1 turntables and Sonotone or
Acos Cartridges with diamond stylii.
Separate Vol. controls for each
turniable. Also MONITORING
FACILITIES, plus Treble and Bass
Controls. Separate input for ‘mike’

with vel. control swiich, Black
Vynide covered Cabinet with lid.
(a) (b) (c) (d) & (o) £‘| 45 lenallel{ustmhon
D 9.
Carr. £2:50 Or Dep. £10 and £63 26
9 mthly pymts £6-80

Terms Deposit £30 and 18 monthly
payments of £8-00 (Total £174-00).

FANE ULTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.S. continuons. 2 YEARS’ GUARANTER
High flux cemmic magnets. ALL CARRIAGE FREE,

(Total £71-20) Carr. £1-50

‘POP* 100 | °‘POP’ 60 | ‘POP’ 50
' 18" 100 Watt 157 60 Watt | 127 50 Watt
14,000 gauss | 14,000 gauss 13,000 gauss

8/isa 8/150 150 £11.99
£25.95 | £14.75 Dep 22 and 8
Dep: £6 and 9 Dep. £3:30 and 9 | monthiy pay-
mthly payments monthly payments. ments  £1.88

£2.49 (Total £28-41) £1-50 (Total £18-80) (Total £13-97)
PAIR SUITABLE

FOR BASS GUITAR, ELECT. ORGAN, ETC. ALL PURPOSES

FANE SPEAKERS ‘POP’ 25/29I2 inl; 251 8V5VA;I']9'
PDual Cone 15 @ (for uses £7. 5 or Dep. £1-25 an

i 89)
Blectronte. Organ)- Car. res (ot a5 >
DISCO PACKAGE OFFER £4.5
Pair BSR MP60 T/tables GP91 PU Cartridges.

FAL Disco Pre-amp. Totel Rec. Ret. Price £50-11 Carr. £1

GROUP/DISCO EQUIPMENT PACKAGE OFFERS

L smppmIm gy s s

. FANE P f P,

Terms: Deposit 87-50 and 8 monthly £53-85 £49 5051’10

payments of £5:368 (Total £55:74)

o T g
L £93.98 :

Terms: Deposit 810 and 9 monthly 16168 £57'50£1-10

payments of £6-07 (Total £64-83)

F.A.L. PHASE 50 ME.IIT AMPLIFIER PACKAGE PRICB

PAIR L12/20 25W L/8 in cabinets £98-30
Terms: Deposit $10 and ¢ monthly

£ 6 €AIT,

£1 38

I
m phones. For Clubs, 8chools, Thezatres, Dance Halls, Outdoor Func-
- tions, etc. For Elecironic Orgen, Gmtu. 8tring Bass, efe, Gram,
Radio or Tape. Two separate inputs with vol. controls permit such as “‘mike** and £2] 75
speakers. Twin-handled perforated cover £2-10. 12 MONTHS® GUARANTEE. Carr. 722p
TERMS: Deposit £4 and 9 monthly payments of £2 27 (Total £24- 48) Bend 8.A.E. ¢
F.A.L. DISCO PRE-AMPLIFIER £] 897
Bass and Treble Controls. Incorporates MONITORING
FACILITIES and Mic. input. The 4 inputs are ind. controlled. Detector switch
Gram (1) (2), and Tape. For operation on 200-250v A.C. Mains 50Hz. Size approx
mounted in cabinet.
FANE ‘‘GRESGENDO’’ SPEAKERS
FULL RANGE AVAILABLE AT ALL BRANCHES
Solld state. 4 Separately controlled inputs Plus master vol.
control. Ind. Bass and Treble Controls. Protective circuit to
guard against damage from a.ccidental shorts. Output for

Pick-up etc. for mixing purposes, 200-250v. 50 c/s A.C. mains. For 3 and 1§ ohm

for leaflet.
Designed for use with a pair of Player Units and Amplifier with
163" x 3" x 4” deep. Brush Silver finished fascia. Fully enclosed but can be
FAL PHASE 50 Mi.Ill AMPLIFIER 50 WATT.
Speaker/s 3 to 30 ohms, Size 17” TTox 787, 200-250v. A.C.

mains, Output 50 watts music ratlng B
Or deposit £7-25 & 9 monthly pay- £37 9 Carr.
ments £3-92. Total £42-53. 82p,

m_ RSC PHANTOM ‘50° i Citemenier”

For Lead Guitar, Mic., Gram, Radio, Tape (Not for use with Bass
instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence.
Output Jack for additional 15 ohm Speaker. Attractively finished in black with
silver-finished fascia and trimmings. Compact size. Fitted carrying handle
Terms: Deposit £8-85 and 12 monthly
payments £4-89 (Total £67- 68) Carr, Free o N I_Y £5 9 = 95
SAE for leaflet UK Mainland

paymenta of £8-52 (Total £68-68) £84-25

F.AL. PEASE 100/2 AMPLIFIER £89.85 PACKAGE PRICE
4 FANE POP 50 L/SPEAKERS £47.98 carr.
Terms: Deposit !20 and 12 monthly £| lo
payments of $8-83 (Total 8123-56) 5117-81

HIGH QUALITY LOUDSPEAKER UNITS
I D

watt high flux speakers for conservative
rating. Impedance 8-15 ohms. Carr., £1-50

Or deposit £4:-50 and 9 monthly payts. of £4-27. Total £42:93
L12/20 12 20-256 WATT 13,000

. L12/10 10-15 Watt veneer
linesiTohotmms Binish cabinet 12” unit, 8-15

£8.25

g:ﬁl 82,50 (& 9 £|3' |5 ohm. Slze a.pprox 14”7 x
y pymts £1-42 34 & A
(Total £1528) Carr. 65p. x arr. 50p

CREDIT TERMS AVAILABLE ON PURCHASES OVER

£8 (Kits Excepted) INTEREST CHARGES REFUNDED
ON CREDIT SALES Settled in 3 months

RSG BASS-REGENT

pick-ups or ‘‘mikes”’. Basy and Treble
controls. Send 8.A.E. for Jeaflet.

Credit Terms: Deposit £15 ] .
» 511°50

& 9 monthly payments of
£7-22. (Total £79-98.) Carr.
RSC GP30 HI-FI
AMPLIFIER
For Guitar, Vocal or

Instrumental Group

A 4 input. 2 vol. control Hi-Fi
30 watt unit with Separate Bass
and Treble controls. Current
valves. Peak output rating.
8trong Rexine covered cabinet with

Tel: Pudsey (09785) 77631,
by C. r C.0.D.

Deposit £4:40 and 9 monthly payments of

72
2275 (Total £29-15). °

£25°80

NOW SiX NEW BRANCHES

NEW LARGER PREMISES AT HI.ILL,
DARLINGTON & NEWCASTLE Se,

HI.El CENTRES LTD,
MAIL ORDERS & EXPORT ENQUIRIES T0:—
AUDIO HOUSE, HENCONNER LANE, LEEDS, 1.

ER W.0. €.0.D. under £1.
POSTAGE 28p EXTRA 0’ EB £2. 33p EXTBA

handies. Attractive black/silver P.V.C. fascia. Neon indicator. | OVER 22 OR AS QUOTED, TRADE SUPPLIED.
For 200-250v. A.C. mains. For 3 or 15 ohm S.A-E. PLEASE WITH ENQUIRIES.
speakers. Hend S.A.E. for leaflet. Terms: Carr. | SUPPLIERS TO GOVT. DEPTS. H.M. FORCES.

EDUCATION AUTHORITIES & HOSPITALS. Etc.
MAIL ORDERS MUST NOT BE SENT TO SHOPS

R.S.C. BRANCHES OPERATE A 5-DAY WEEK

50 WATT AMPLIFIER BOLTON 23 DEANSGATE OPEN ALL DAY SATURDAY
BRADFORD 10 North Parade (Closed Wed.). Tel.25349

A powertul high quality all-purpose unit COVENTRY 17 SHELTON SQUARE BOLTON 23 Dea:;galeargr;( os; ed-). Te

for lead, rhythm, baws guitar, vocalists 3 QUEENSGATE BIRMINGHAM 30/31 Great Western Arcade,

gram, radio, tape. Peak Qutput rating. DONCASTER Opening soon Tel. 021-236 ;‘279(C|?ted Wed.).

vertioal mouating, & o7 horisontal o NOTTINGHAM  '9/15AMARKET | au T dnaston Rar. The: Spot (Gioned Wedy.
T tra  heavy duty 12in. 50w Tel. 41361

X Condopeaters 7 Y L. 00w STOCKPORT & LITTLE UNDERBANK | DARLINGTON

Y Four Jack inputs and twe Volume 19 Northgate™(Closed Wed) Tel 68043

Controls for instant use of up to four SUNDERLAND 5 MARKET SQUARE | EDINBURGH

101 Lothian Rd. (Closed Weds). Tel. 229 950
GLASGOW 326 Argyle St. (Closed Tues.).

Tel. 248 4158
HULL 7 whitefriargate Tel. 20505
LEICESTER 32 High Street (Closed Thurs.). Tel . 56420
LEEDS 5-7 County (Mecca) Arcude, Brlgga (J
sed Wed.). Tel, 28252
LIVERPOOL 73 Dale St. (Closed Wed.). Tel, 236 3573
LONDON 238 Edgware Road, W.2. (ClosedTTIhurs )1629

e
MANCHESTER 60A Oldham Street, (Closed Wed.).
Tel, 236 2778

MIDDLESBROUGH 106 Newport Rd. (Closed Wed.).
NEWCASTLE UPON TYNE Tel. 47098
24 Newgate Shopping Centre (Closed Wed.). Tel. 21464
NOTTINGHAM 19/18A Market Street (Closed.l:l'l?urs ). 7

SHEFFIELD 13 Exchange Street (Castle Marke* Blds.)
{Closed Thurs.). Tel 20716

STOCKPORT 8 Little Underbank Tel 480-1

SUNDERLAND 5 Market Sq. (Closed Wed.) Tel . 70573

Addranas

387




The Jermyn Invertor provides a completely portable
source of 240v 50Hz power, working from an ordinary
car battery.

No noise. No smell. No fuel oil. No maintenance.
And much cheaper than a 2-stroke generator—
150W version (needs 12v battery) £29.00 (+£2.90

VAT). 300W version (needs 24v battery) £39,00 (+
£3.90 VAT).

* The circuit includes electronic short-circuit preven-
tion and wrong-connection protection.
And you can work it backwards; plug into the mains
to recharge the battery.
Ideal for all kinds of field radio equipment, and as a
stand-by for the house.

Pleasesendme ... .. ... .. 150W . .. .......
Jermyn Invertor(s). ,
I enclose cheque/POvalue£. . ............... R

Name
Address

Jermyn Industries 99 Vestry Estate Sevenoaks Kent
388

London’s Lighthouse

Here at Imhofs we have a
whole showroom entirely
devoted to the Eddystone
range of communication
receivers. From the re-
markable littte EC10 MklI,
the elegance of the Series
1000 range to the sophi-

W stication of the 830/7.
Sho room Pop in and see us—or

at

write for details to:—

112-116 New Oxford Street
London WC1A 1HJ
Telephone 01-636 7878

R83

PLUGS & LEADS

Plugs

Pack 107 5 pin Din

Pack 108 3 pin Din

Pack 135 1" Jack Tp

Pack 130 +" Jack Stereo 50p

Pack 103 Loudspeaker Plug {7p

Pack 100 Phono Plug Tp

Pack 230 3 pin Socket 25p

Pack 236 5 pin Socket 33p

Pack 234 Loudspeaker
Socket

Ready-made Leads

3 pin to 3 pin Din

3 pin to open end

5 pin to 5 pin Din

5 pin to open end

5 pin to 4 phono plugs

Speaker lead Din to spade
12ft 40p

Extension lead Din plug to
socketr 12ft. 70p

All leads approx. 6ft. in Iength

DIAMOND STYLI

{Send SAE for complete iist)

8TA; 9TA; 9TAHC; GPY9l;

ST4; ST9; EV26; GC8.All at 80p

each,

Double Diamond £1.25

Diamond suitable for Orbit

NM22; G800; M3D £2-25 each

CARTRIDGES

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

All prices include VAT and
postage

RECORD CARE

Cecil Watts Dust Bug  £1-20

Parastatic Disc Preener 45p

Antistatic Fluid Op

Dust Bug Spares (Brush &
Roller) i5p

CASSETTE TAPES

Audio-Magnetic C60

Qty 3 6

Prlce £1-00 £1-90 £3 20 £6 -30

Cassette Caddy £1-20
Cassette Head Cleaner 35p

ZONAL ILFORD TAPE
5" Standard 600f¢ 25p
53" Standard 900ft 50p
7" (Plain boxed) 1200ft 60p
7" (Westmmster Boxed)

7" Reel of Leader Tape (Blue
or green 75

HEADPHONES
Sennheisser HD414
AKG K50

Beyer DT48S

MICROPHONES

AKG DI09

AKG D202E!

AKG DI90C

AKG DI90E

AKG D224

Sennheisser MD2IIN

Sennheisser MD413N

Sennheisser MD42IN  £35- 00

Audio RMS7F Radio Mike
£210-00

SPEAKERS
E.M.1. 350 Kit 8ohms £8-20
E.M.I. 450 Kit 8ohms £4-50

J. J. Francis wood éreen) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 ORS

Telephone; Matching 476




EQUIPMENT OF
THE FINEST QUALITY

Available from Stock

ADCOLA'INVADER SOLDERING KIT

Y we don’t expect to hear from you for
some time once you have purchased
our Invader Soldering Kit containing

a 3/16" bit soldering instrument, two
spare bits, a soldering station and

a pack of solder—everything you need.

The versatile Invader Range with a large selection
of interchangeable bits

/ﬂ L706 19 watt instrument 1"’ bit with cabile

/H L646 23 watt instrument 136" bit with cable
L1 076 27 watt instrument 1" bit with cable

/‘3‘7 BL646 and BL1076 12 volt battery models ;3" & %" bit
size come complete with crocodile clips and 12ft PVC cable.
Just clip on to a car battery.

/ﬂmn 18 swq top quality cored solder in 4 kilo, 3 oz and
handy pack sizes.

/uNon corrosive de-soldering braid allows quick easy de-
soldering (5% ft spool).

For extra safety use an L686 soldering station.
/Y 168 protective shield for your Invader

122007

1ttt resin,

Please send me the following items INVADER SOLDERING KIT
) L706 INVADER
E ) i L646 INVADER
PRINT NAM . . S — L1076 INVADER
PRINT ADDRESS. ... oo e BL646 BATTERY MODEL

BL1076 BATTERY MODEL
SOLDER REEL 4 KILO
SOLDERREEL30z
SOLDER PACK
DE-SOLDERING BRAID
1686 SOLDERING STATION
L68 PROTECTIVE SHIELD

ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDON, SW4 61H kit aee AT e e
V.A.T. REGD.No0.235 6153 72 REGD.No. 442762 Allpnces mclude 10% V.A.T. Please tick items required.

FRETIOMMOoOwW>
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Fully guaranteed TRANSISTORS, ZENER DIODES etc. ALL valves
FeH 045 20p,0C71  12p|IN823A £1-30 3N154 95p,BC108 10p GETil5 4bp .
Individually packed 0Al0  25p|0C72  20p|iN4785 50p|3N159 S1-45/BC113 10p[GET116 50p guaranteed
v A L v E s 0A7¢  10p{0C73  30p|IZMT5 85p|6FR5  45p/BC118  20p|GEX66 £1-50]
0A71 10p| 0C75 25p|1ZMT10 3$3p|12FR60 73p|BCY72 15p|NKT222 20p [S44W a4 65p i.~u,  40p16060 50p
. . 38 0A73 7p{0C76 25p | 12T5 67p (40954 £1-25|BF115 25p| NKT304 50p {6J5 85p| 1487 20p|6064 45p
BISH £1:75 ECHS4 40p IOAﬁ 8517 0A74 7p}0C81 20p|12T10  63p|40595 £1-25| BF178  20p|RAS3I0AF |[6J6GT  30pi19AQ5  40p|6065 85p
CYsl  40p;ECL8SO  40p|OB2 5010479 (G115 |OCHID  20p| 2638 Elp|40636 £1-25/BFY51 20p 83p §636 25p119G3  £57516080  £1-85
DAF96  40p ECL82  8lp PABUS0 slp 10p| OC8IDM 20p|2G403  5lp|40668 £1-25| BFY52 20p|SDOIS  26p [6J7G  80p|19G6  £575 6146  £1-78
DF96  40p|ECL83  83p, PC97 42!’ 0A81 sp|OC82  25p|2N918  37p|40669 £1-40|BS 45p|8Do28  3lp |6J7M  3bpi19H4  £5258020  £3-75
DK96  47p|HULSG  86p  PC900 gep 0A9] 7p|OCS2DM 30p|2N1304 22p|ACI26  25p(BS2 47plsne3s  gop |SK6GT 55p|20P4  £1.0019001 15p
DL92  32p!EF3S 50ni1’(‘;‘«_83 459 0A200  7p|OC#3  85p|2N1306 25p|acio7  o5p|BSY20 25piSDo4  2lp {6K7 40p|25L6GT 45p 9002 40p
DL94  45piEF37A 85n:§(,(;8 2ol 0avop  10p|OC83B  18p|2N1807 25p[acizs  0p BU0O £1-80|8D9sy  46p [6K7G ~ 17pi30C15  70pi9003 45p
DL96  40p EF40  50p Pg%ﬁ‘ 20loazio  25pjOCSE  25p(2N214T Bdpiacize  20p|BYZIS 25p| V4054  40p [BKBUT 40p|30C17  85p|9004 12p
DM70 longgi;«ﬂ gngdéago 251’ 0A211 80p|0OCI122  50p/2N24ll £1.50| 40Y17 25p| BYZ16  68p|Z2ABICF 78p JOK25 70p130C18  75p| 9006 12p
DY8 M;Epgg Sﬂp!]’ S 271' 0AZ200 55p{0C139  25p|2N2004A 25piAcYes 17p|CRS1/I0 25p|ZRIL  88p 6LeM  1-85) 3055 80p .
DysT  28p|EES3  Eip; DOMAY 210l oAza01 50p|OCI40  40p|2N2080 24.00 sp1dg  50p{CES1/20 38piZRA1  46p 68A7  40p|30KFL1 ~ 70D|C.R. Tubes
DY802 sop’r‘r‘ss 27;1?(‘[*‘86 50; 0C22 p{0CI70  25p[2N3053 20p| ADi6l 85p|CURS1/30 40p{ZRuz  4gp |88ATGT 25p|30KLI2 950 |\oRgr
Eegocjoy [Bi8s  27pBOYSS SO0l ocos  40pioCITL  B0p|2NS054 BOp|ADIS2  35p(CRSI/S 43p 68C7TGT 20p 30rTt4  80p £4:00
£1-08 | EES D PC Pl oc26  95p{0CI72  87p|2N3055 64p|AF1ls  50p|CRS1/40 48p 68G7  40p|30LIE  80pi ... .-
gisocc s7p|EESl  27R\FCHZ0L 800j oczs  0p|OC200  40p|aNa7s0 S0p|AFI27  20p|CRSS/0S 80p o8)7  40p|s0L17  80p VORALTR.
T gop D2 Sl»iEC Pl 0C29  60p|OC20L  75p|2N3731 £275 AF130  80p|CRS3/20 38p|ZENER  [88J7GT 28p/30P12  76pi .
E181CC 90pipros  8lp!PCFs02 45pf o 88K 45p[30P10  80p | VORB1ITC
E182CC 'EF183 96piPCF805 80p 0C3s 50p oggfg ggp 'émnz gon AF178 :sn g%g:’;ls:&l%%dap DIODES 6§!L7’(‘T 35; g 70p # M
081 POR 0C3s  Bep |32 p | 82303 0p|AF186  40p|CR8! All preferred )
B0 sohlELat  45piPCH200 65p|ccas  17plihds  MRISFRD - 3ZpiASYzs  20piCRS30 80piW 047 SSGrGT Bo0|3LeGT Sonloe. 16
B IR mec Mol mNm ma e moeh, sslin SRiNCT maiil B
4142 ! | PCL8] 7 p ¥ piCV. p|1- 0- & 3 Ve
BBl b e O aoplocro  1apliNvoziassplaNian o7p!BClor  YoplGETIos @spl7w  0-40 [BR9ST e Al o Cais keg
¥BCs1  50p ELR6 36p PCL84  85p [PYRO0 35p UAFdZ 50p UY85 BSp’3Q4 56p;6AH6  50p|6BAG 25p1 6X6G  25p,500'DBG £1-10 " 2350
ROCS1  8lpiELS0  81p PCLS5S  35p | PY801 45p|UBCML  48p|VRI05/3085p/3S4 - 33p 6AKS  35p|6BH6  25p| 8XOUT 85p|5UEH5  55p|931A  £5-00
EBFS0  36piELS  3lp(PCL8S  43p10QV03-10  |UBFSO 8%p VR150/3085p | 3v4 48p{6AK8  80p|6BGAG 47p| 6Y6G 758170 50p{6097C
EBFS3 36p,KBL500 78p:PFL200 60p! " £110{UBF89 34p Z800U £1.40 ;5B254M£2-75/6AL5  18p|6BJ6 ~ 45p| 6-30L2  8bp 76 559 -00
EBKF8) 27p EL504  76p!PL36 50p | R17 45piUCCs5  35p|Z801U  £1.4015B/255M 6AL5W 385p|[6BQ7A 43p| 621 40p |78 50p
ECCsL  27p EM3L  22p PLSL  40p|Rig  85p|UCFs0 @0p|Z803" £1-10 310 6AM6  35p{6BR7  85p| 7B7 50p!80 85 Special Valves
BCCs2 25p: EM 361:;%35 85p |STV280/40  UCH42 60p|ZO00T  90p|5RAGY  85p|6ANS  60p|6BWE  80p 7Y4 80p7u34/B £7-00('V2339
ECCS3 27p1 EMB4 31P’PL34 36p , £8-20 UCH81 35p IL4 13p 5U4G 30p|6AQ5 86p[6BW7  80p| 9D6 30p 803 8550} £18-00
ECOB4 27 | BN 62p | TE500 gon STV280/80 |UCL82  35p IR5 85p|5V4G 45p|6AQ5W  45p|6C4 25p| 11E2  £3-70805  £12-00 JP9/7D
ECCS5  36p Eggl ngPLs’M 621: £8-20{ 'CL83  55p|184 80p(5Y3GT 35p 6AS6 80p|6C6 50p° 35-00
Eccss 75 | BY88 zupiPLsos 7311 Tro1 £3-88/UF80  30pl1S5 30p|5Y4G  35p|6AT6  30p|6CHE 4-00| K301  £4-50
ECCES  40p|ves o 0g‘PL509 /0p {125 70p|UF8e  35p|IT4 30p|5Z3 70p|6AUS  20p|60L6 £2-70. K305 £11-00
ECOI89 S6p kni1  4p|PL60> 06pIvay  aubiUl4l  60BIIXDL  JGBIoze o 76p|6AX4GT S0p) il $4% k3% 1450
ECF80 8lp EZ80  92p|PX4  £250 {vior  g5p|UiP?  35Dlokus g7.50|5Z4GT  82p|6AXSGT 60picpo 80p 35p| KRN2A
ECF82 31»3%?81 24p!1’¥33 55p {1801 wopULS 65pi344 40p | BAB7 26p |6B7 350|633 £1.35| 12BEG  35p U5h 35p
ECF83 eyplf‘zlg; ggn,;{,glo ggn TABCS0 30p:UY41  46pisDé 15p1 6ACT 45p/6BR7  60p/6AEM  a5p| 12BH7  23p 056 80p | WLILTA
ECFo0l sbp| i, oS3 PXM 300\ asyy OTHERS IV STOCK énciude Cuthole Ray Tubes and Special Taloes. U.K. | 1308 308,967 LT I
ECHSL 25p KTss §3.95 pyss  80p | Postage Up to £112p, £1-52 17p, $2-83 22p. Over £3 post free. 1.0.D. 25p extra. ‘15K s'gg'ss} a0p|33/92/E
iy oL i i | Jok T 2053 . i
DEEY OpEdD (RO R TEXAS INTEGRATED CIRCUIT SN 76131N Stereo |1zkTor doplOE | TOBiscuz  Bge-00
V.A.T. preamp £0-65 VACUUM CONDENSERS 12. 50 oy CHLE SRS L
55pF eacl ,000v. £§-50. P. & P, 20p. 4, 5 and 8 ban! JUA e H= -
Please add 103 fo all ey inisioctis otV e b 8
-50; £6-87 respectively, R, H
orders FORMERS made by COLLINS. Freq. resp. 200-5000 olgmor (Electronics) Ltd.
+Fuli List of our very large CPS; Pri, 60002CT 3000 TV Sec. 60000z 3000 TV Audio RETX?L'QI‘IS-SD::)?:VK e Lqr'\:i%I;qu‘;fa 0899
METERS stock of meters on reguest. power 20W. £1-25. Post and packing 25p. Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

4-STATION INTERCOM

B

GETTING BORED WITH
ELECTRONICS

Some things are repetitive, once you have built
an astable multivibrator; they tend to get
boring—tried a 555 timer? 1t works in mono or
astable modes for long or short puises (95p).
How about building a radio tuner for your
record player, the ZN414 chip makes this
simple (£1.10). LEDs? We have a fantastic

£8.75

VERGBOARDS BIVE A PROFESSIONAL
HNISH 70 YOUR WORK

0.7 and 035 pitch, plain and copper
clad vniversal circuit boards,

390

choice—LED lamps—~TIL209 or HP4480, 4 for
£1, 50 for £10; farge lamps (HP4880), 35p each,
50 {or £15, RED and GREEN LEDs £1 per pair.
LED displays—TIL302 (or similar) £2.50 each,
TIL312 (similar to MAN4) £2 each—limited
quantity. TIL360 6 digit package £15, DL34 four
digit package £10. DL62 (3/5") £6-50.

Phosphor diode displays DG10 or DG 12 £2 each.

CLOCKS CLOCKS CLOCKS CLOCKS
Bywood is now forernost in the LSi clock chip
market (who else has four different clock chips
in stock with two more on order?), MM53] f—e
the original—£11-50, MK50I7AN with alarm
and radio controls £15-50. MK50I7AA with
alarm or MK5017BB with calendar, either of
these two is offered with a PCB, socket and
suitable displays (4 DG12s) at £24.

Don’t get bored, if none of the above fascinate
you how about liquid crystal displays, DVM
chips, etc? This technology, is here to stay,
Bywood have got it or can get it—give us a try.
VAT. All prices above EXCLUDE VAT, add 10%
P. & P, Please add |0p post and packing.

You can_have clock data sheets for a 5.A.E. or
our 1973 catalogue (2nd issue) for 15p. (And
we havn’t even mentioned our caiculators yet—
but they are in the catalogue).

You rmay phone us for help on 0442-62757 and
you can use your ACCESS card for phone or
personal purchase—Service from Bywood!

BYOC

ELECTRONICS

181 EBBERNS ROAD, HEMEL
HEMPSTEAD, HERTS. 0442 62757

Solve your communica-
tion problems with this
4-Station Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall

* mounting. Calljtalk/listen from Master to Subs and
Subs to Master. Tdeally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. Onfoff switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 45p

MAINS INTERCOM NEW MODEL
No bhatteries—no wires, Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price £16-95

Same as nlarcom for v
commaunication, Tdeal as Baby Alarm and Door
Phone, Complete with 661t. connecting wire,
Complete with Battery, P. & P. 30p

VR

£3.99
Why not boost
business effi.
ciency with this incredibte De-Juxc Telephone Ampli-
fier, T'ake down long telephone messages or converse
without holding the bandset. A useful office aid. On/
off switch. Volume Control. Complete with Battery.
I’_d& P. 25p. Full price refunded if not satisfied in
7 days.
WEST LONDON DIRECT SUPPLIES (PW.8)

169 KENSINGTON HIGH STREET, LOKDOX, W.8.




4channel
decoder
modules

Tate 4-channel equipment decodes all quadraphonic
matrix records and broadcasts and adds dimensional
realism to ordinary stereo programme sources. It also
controls 4-channel tapes when played through your
system and CD-4** records when used witha
separate demodulator.

They are characterized by their ultra low distortion
characteristics and six-pole wideband phase shift
networks.These combine to produce an acoustic
performance giving highly articulate sounds fromthe
back as well as the frontchannels.The amplitude
accuracy is betterthan -- 1dB from 5Hz to 100KHz.

tate

High definition SQ* quadraphonic decoder
Fully built home constructor module

features: exclusive wide band phase shift net-
work; distortion typically 0.04%. Ideal for use
with other kit projects and even with the world’s
finest amplifiers.

Recommended retail price (excluding VAT) £12-95
Dimensions: 85x60X25mm

Operating Voltages : 18—30VDC at 11ma

High definition SQ* quadraphonic decoder
Fully buiit home constructor module

featuring wide band matrix decoding circuit
board with integrated power supply, switching,
master gain and exclusive rear level control.
Recommended retail price (excluding VAT) £21-95
Dimensions: 165x140X26mm

Operating Voltages : 110-240VAC at 3watts

Specifications

Inputimpedance 40KOhms
Qutput Impedance <3000hms
Phase Shift Network 90+10° 20Hz—-18KHz
Nominal Gain Unity
Frequency Response +1dB 5Hz-100KHz
Nominal input Level 250mVrms
Nominal Distortion 0-025%
Clipping Point 2-5Vrms
Distortion before Clipping 0-08% max.
Front Separation >60dB

Rear Separation >20dB

Tate Audio Transmission Equipment Limited .
5-7 Covent Garden Cambridge CB12HS Engiland
Telephone 022367873 Telex 81640

Reg. No. 105 9684

*TM CBS Inc. **TM Victor Japan

The only way to really understand the difference
between ordinary stereo and SQ Quadraphonic sound
isto hear it. However, if you rememberthe difference
between mono and stereo upon hearing it for the first
time, multiply the recotlection of that experience by a
factoroften and you will be able to appreciate whatis
in store for you when you first hear SQ Quadraphonic
sound.

Please send [ tate 2 at £14.25 each (including VAT)
[tated4 at£24.15 each (including VAT)

| enclose cash/cheque/money order

Narne {BLOCK LETTERS)

Address

| S



You'llhardly

“beableto

believe your
ears!

Can you really get  Until now, richly satisfying sound has always cost a richly satisfying price. But not

sound quality like any more! For an almost unbelievable £17-95, you can have Stereo 2|—audio for the

this FOR LESS connoisseur! Whatever your taste in music, you can hear it on STEREO 21

THAN £18? the way its composers heard it in their dreams! Beethoven or
: Mabhler . . . Ellington or Jellyroll Morton . . . Das Nibelung

\TVEI'SI"I-TC'I?: C:I?V:/ or Jesus Christ Superstar ... Carols from King's
E

College Chapel or the return of a Beatle .
STEREO!.I
» N/

everything from a prettily fluting baroque
organ to the newest pop group at full
throttle—STEREO 2| does them
all justice!

And have you ever seen a handsomer
audio installation? Compact enough
to goin a university student’s bedroom-
study, elegant enough for the suavest
penthouse pad in Town, STEREO 2I
offers you all the pride of possession as

well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing speakers, Deck and speaker cabinets you
simply wrap round and glue to build. Screw
in the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except for glue
and panel pins all parts supplied in-
cfuding full instructions—ali for £17.95
(plus the cost of post and packing if
you buy by mail), and—to round
it all off—a money-back
Guarantee if your pleasure in
STEREO 2! is not complete!

i,

Just think——in only a few days
you could be giving your ears
the treat of a lifetime-—~AND
introducing your envious friends
to STEREO 21!

Personal shoppers and mail order price

£17-95...,..

Diamond stylii, if required, £1-37 extra

; I y RADIO AND TV COMPONENTS (ACTON) LTD 2IC HIGH STREET

R I v c ACTON, LONDON W3 6NG - 323 EDGWARE ROAD, LONDON W2

) N Mail orders to Acton. Terms C.W.0. All enquires Stamped Addressed Envelope
Goods not despatched outside U.K.
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VISCOUNT III-
a boost in the output.

VISCOUNT Il now gives you an imposing 20 watts per channel——and the price quoted is
actually INCLUSIVE OF VAT!

The money’s important, of course, but not nearly so important as value for money! And that’s
something you get in abundance with VISCOUNT IIl. We design it ... we make it . . . we sell
it direct to you—passing on all the economies that come from cutting out middle-men! That's
the only way you can get so much quality for so little money!

The unique VISCOUNT il amptifier, plus the Garrard SP25 Mk il deck, plus the magnificent
Duo Type I matched speakers (or Duo Type li for a small room) give you an audio installation
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en-
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli-
fier you'll find all the facilities you need—volume, bass, treble and balance controls, plus
swi:(r:’he; fokr mono/stereo, on/off function and bass and treble filters. Plus headphone socket
on the back.

The heart-stopping timbre of Tom Jones at his most virile . . . the last lingering harmonics of a
solo performance by Heifetz or Menuhin. .., the pathos and the panache of Liza Minelli. . the
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist—
hear every nuance with a fidelity that you have never experienced before!

Come and hear VISCOUNT HI! If it’s inconvenient to travel, buy by post in the confidence
that you won’t be disappointed (and with a 24-carat Money-Back Guarantee to give you extra
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type H Size approx. [7in X 10%in X 6%in. Drive unit 13in x 8in with
parasitic tweeter. Max. power [0 watts 8 ohms. Simulated Teak cabinet. £14:00 a pair + £2:20
p. & p. Duo Type Il1 Size approx. 234in X Il4in X 9%in. Drive unit approx 134in x 8}in
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer
cabinet. £32-00 2 pair + £3-30 p. & p. .

PRICES : SYSTEM |
Viscount lli R102

e WW\‘_WM

it

23mp¥ﬁer|| ki 2?2%3“2'2"%"& )
2Duc ypellspeakers €140+ 220p50  gpyy oNLY 249 comPLETE

with MAG. cartridge

/plinth & cover £18-00 + £1-75p & p

total £56-20
Available complete 3 + £3-50
for only £49 00 p&p

PRICES : SYSTEM 2
Viscount RI102

amplifier £24-20+- £l p & p
2 Duo Type ill speakers £32-00 + £3:30p & p
Garrard SP25 Mk Il with

MAG cartridge
plinth & cover £18-00 + £1-75p & p

total £74:20
Available. compleft:r £65 ,oo

THE TOURIST PUSH-
BUTTON CAR RADIO
KIT £6-60 [ic ovreite,
working on both negative and
positive -earth vehicles. It covers

'the full medium and long wave
bands. It is permeability tuned and

+ £4
p&p

RELIANT Mk IV

*5 Electrically Mixed inputs.
*3 Individual Mixing controls.
*Separate bass and treble
controls common to all 5
inputs. *Mixer employing F.E.T.
{Field Effect Transistors). *Solid
State Circuitry. *Attractive Styling.

i
INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving coil

sturdily constructed. Output is a full 2-5
watts into an 8 ohms speaker. But the Tourist
PB will operate into any loud-speaker from 8 to 15 ohms.
Apart from the output stage, which is an integrated circuit, the only other
electronic components that need soldering are some capacitors, resistors,
etc. The kit includes a pre-built RF tuner unit, and fully modulised IF
stages which are pre-aligned before despatch. As well as electronic com-
ponents this kit also contains 2 diamond-spun aluminium knobs, elegant
matching front panel, dial, washers, screws and wire.
The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4-%in deep.
Circuit diagram and comprehensive instructions 55p free with parts.
Fully retractable and lockable car aerial £1-37 post paid.
CAR RADIO KIT £6.60 p- and p. 55p. Speaker with baffle and fixing
strips £1:65, 4+ 23p p. & p. post free if
bought with the kit. Send stamped addressed envelope for jeaflet.
if you can solder on printed circuit board, you can build this push-button
car radio kit. It’s simple—just follow the step-by=step instructions.

SOUND 50 45 WATT MONO AMPLIFIER. ldeal for Disco.
Output Power: 45 watts R.M.S. (Sine Wave). Frequency Response 3dB
points 30Hz and 18KHz. Total Distortion: less
than 2% at rated output. Signal to noise
ratio: better than 60dB. Bass Control Range:
13dB at 60Hz. Treble Control Range. 12dB at
{OKHz. Inputs: 4 inputs at SmV into 470K.
Each pair of inputs controlled by separate
;oluml%;onragl. 28.inpul§s atl%‘OOva into 470K.
ize: X x 8ins. Amplifier ]
output for 3, 8 and 15 ohm £31 ‘35
speakers. -+ £1-65 p. & p.

Mic. or Guitar BmV. Inputs 3, 4 & 5 are suitable for a2 wide
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.)

3°50 r & .60

Al 250mY sensitivity. Output 20 watts into 8 §,
(suitable for 15 §.) Size approx. 124 x 6 x 3L ins.

ONLY £7.64 + 55p.p & p

For the man who wants to design his
own stereo—here’s your chance to
start, with Unisound—pre-amp, power
amplifier and control panel. No solder-
ing—just simply screw together. 4
watts per channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The
heart of Unisound is high efficiency
L.C. monolithic power chips which
ensure very low distortion over the

: IN-GAR ENTERTAINMENT
AT HOME :

With this elegant sterec 8 track add on unit,
audio enthusiasts now have the opportunity
to extend their systems to include the play-
ing of 8 track cartridges. Simply select your
channel, by push button, four digital iamps
2 indicate channel selected. The Viscount lli,
the fabulous Sterec 2! and the Unisound Modules £9.90

will accept this unit, simply connect up. plus p. & p.
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Come and Iisien
atthe year's

most exclimg
exhibition

Join thousands of Hi-Fi enthusiasts in an
atmosphere that will set your ears tingling
with excitement. The 1973 Audio Festival and
Fair looks like being the best yet — and wiil run
up to and include Sunday. The international
giants of the Hi-Fi industry will be there —
showing the latest specialist equipment: unit
audio, tape recorders (cassette, cartridge and
reel-to-reel), loudspeakers, tuners, -
receivers, amplifiers, radios, tapes and discs.
There will be continuous demonstrations in
specially constructed Audio Studios — and the
Sunday Mirror is giving away £500 worth of
equipment as prizes in exciting competitions.
Don’t miss this great event.

THE 1973
INTERNATIONAL

AUDIO

FESTIVALAND FAIR

Sponsored by the Sunday Mirror

OLYmPIA London

Tuesday 23 Octoberto
Sunday 28 October
Weekdays 10 amto 9 pm
Sunday 11 amto7 pm -
Admission 45p
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ELECTRONIC
ORGAN
KITS -

*Portable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145-29. % Console—5 octave keyboard with
10 voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£250-93. kConsole—2 x 4 octave keyboards and |3 note
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain,
Reverberation, Percussion, Wah Wah, £406-00. % Consoie
—2x5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Systain, Reverberation, Percussion,
3 Couplers, etc., at £572-55.

V.A.T. please add 10 %,—show separately on order.
ALL COMPONENTS CAN BE BOUGHT SEPARATELY.
SEND 50p FOR LATEST CATALOGUE WHICH IN-
CLUDES SPECIALIZED COMPONENTS, Hi-FI EQUIP-
MENT, ELECTRICAL HOUSEHOLD APPLIANCES AND
MUSICALINSTRUMENTS.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE ROAD, LONDON, S.W.I8
TEL:01-870 4949

ALSO AT BRETT RD., HACKNEY EB8, TEL. 986 8455

NEW STEPHENSPEAKERS

A new range of loudspeaker kits and cabinets with a
.style and specification for every purpose. You'il be
cheating a bit if you tell your friends “made it myself”.
We supply superb craftsmen built fully finished cabinets
in beautiful stain and scuff re5|stant vinyl in white or
teak.

Just fit the speaker cloth (supplied) and screw in your
speaker.

HIGH QUALITY
AT LOW COST

Send for our free booklet
‘" Choosing a Speaker "

“’ STEPHENSPEAKERS,

WILMSLOW AUDIO, Dept. ‘PW', Swan
Works, Bank Square, Wilmslow SK8 1HF
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ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND, VHF  Total building cost
AND LOCAL STATIONS ALSO AIRCRAFT BAND £9.35

Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull output
using 600mw Transistors. Car Aerial and Tape Record Sockets. 10 Transistors plue 3
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VEF section, .
Separate coil for Alrcratt Band. Volume onfoff, Wave Change and tone Control. Attractive

Case in black with silver blocking. Blze 9% X 7" X 4”. Easy to follow instructions and (Overseas P. & P, £1-05)
diagrama. Parts price list and plans 30p (FREE with parts).

P. P. & 1ns, 52D

P W W P PO N

SIX

8 Tunable Wave-
bands: MW, LW,
8W1, BW2,8W3
Trawler,bandplus
an extra Medium

Mk 1

NOW WITH waveband for

ecasier tuning

VARIABLE y og émxeznbourﬂ

7 Tunsble Wave- etc. Sensitive fer-

TONE CONTROL bands: MW1, MW2, rite rod eerial and

LW, 8Wi, 8wz, telescopic aerial

) MW BW3 and Trawler for Short Waves.

g"%:gn::\ée .m;f;a%‘fidmg‘} fit in %e{-‘r‘ig; I;Vg;, Eev:iﬁi Band. Extra Medium waveband provides easier tuning 3in. Speaker. 8
for MW and LW. Retractable chrome plated Tele~ ot Radio Luxembourg, etc. Built in ferrite rod serial stages—6 transistors and 2 aiodes. Atiractive black

for MW and LW. Retractable 4 mection 24in. chrome cage with red m—ille.9 dial g;:d black knobs with polished
: plated teleacopic serial for BW. Bocket for Car Aerial. metal inserts. Size 9 x 5} X 2}in. approx, Plans and
B e e D o ocket  § Powerful push-pull output. 7 transistora and 2 diodes, § parts prics list 25p (FETE with parts).
R = 5 - At fine tone moving coil apeaker. Alr spaced ganged sy
:inovmg ‘gu;l speakerbAzr spaced gangl;:d tumng ;:on- tuning condenue;‘. Voluxlx?e/on[oﬂ, tunh}:g lndg wEve : Total bu|ldlng costs £4l38 PP &
enser. Volume/on/off, tuning, wave change and tone change controls. Attractive case with carrying handle (Overseas P. & P, £1-05) Ins, 31p
controls. Attractive case in rich chestnut shade with [ Bize 9 X 7 x 4in. approx. Easy to follow instractions

gold Dlocking. Bize 9 X 7 X 4in. approx. Easy to 1 "
foilow instructions and diagrams. Parts price lst and disgrams. Parts.price list and plans 25p (FREE

and plans 26p {FREE with parts). with parts). -

ras tal building costs r' P.&
Tota! building cost " 8 P.P. & 'T‘.’ A £ * 6. 4
(Overseas P. & P. £1-05) £7 6 Ina, g7p. § (Oversess P. & P.41:05) 6 58 Lo ST

=N TRANS

scopic aerial for 8hort Waves. Push pull output using

WP AT I NT TINS5 NIIRI ISP eI IR NI A NI NP RN PPN PN NN e PP N

o S SR SRS ST e S T ST S T NP T P it o O PN e 0 T I B 5 R N 700 P R 2 S0 O

- { TRANSONA } EIGHT

4 8 TRANSISTORS
and 3 DIODES

POCKET
FIVE

8 Tunable Wavebands:
MW, LW, Trawler Band
with extended M. W.

6 Tunable Wave-
bands: MW, LW,
BW1, 8W2, BW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-

AND 2 DIODES

baud for easier tuning scopic aerial for Bhort Waves. 3in, Speaker. 8 improved
ot  Luxembourg, etc. 3 Tunable Wavebands: MW, LW and Trawler Band, zypg tranaistors plus 3 diodes, Xttmctlvemgn in
7 stages—35 tranaistors.and 2 diodes, 7-stege—bB transistors and 2 diodes, ferrite rod serisl. § black with red grille, dial and black knoba with polished
supgraensitive x_errite rod aerial, fine tuning condenser volume controi, fine tone metal ingerts. Size 9 x 53 x 2fin. approx. Push pull
tone mgving coil apeaker. _Attractive black and gold moving coil speaker. Attractive case with red speaker output. Battery economiser switch for extended battery
case. Bize 5§ X 1 X B8%in. Plans and parts price grille. Size 6§ X 4} X 1}in. Plans and parts price life. Ample power to drive w larger speaker. Parts

list 15p (FREE with parts), Hst 15p (FREE with parts). price list and plans 25p (FREE with pasts).
Total building costs £2-50 B.P. & Total building costs £2. 75 P.P. & Total building costs 4.9 PP &
{Overseas P, & P. 65p) Ins.24p {Overseas P. & P. 6ip) Ins, 25p (OverseasP. & P, £1-05) Ins. 33p

y
RADIO EXCHANGE CO

13 L)

EDU-KIT

FROM EASY S¥AGE DIAGRAMS. FIvE |

NS TReTUDIHCE DIAGRANS. TS | 61a HIGH ST., BEDFORD, MK40 1SA. Tel. 0234523671
COMPONENTS INCLUDE Res. no. 786372

Tuning Condenser: 2 Volume Controls: 2 Slid i :
S;li]tl«':l;ses: %r;n:nisl‘?ne Movi(;:ngoil B":eﬁ:r: Tﬂm‘iu:; I ' enclose £. please send items marked

Btrip: Ferrite Rod Aerial: 2 Plugs and Socketa:
b s ey O enr B TRAnsmeHT O
Copaaa T Kb, il ol | &
§ Unit, enabling them to be stored for TRANSONA FIVE[]] ROAMER SIX a
Ruthorlties and oil those intorestos n POCKET FIVE [J EDU-KIT O
radio construction.
(PR Erion Lt and plans 24p Parts price list and plans for ...

1 All parts including » P.P. &
(Overseas P. & P. £1-05) Case and Plans £6 05 Ins. 33p
FULL AFTER Y * Callers side entrance ** Lave"vs: Shop
SALES * Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

SERVICE PLEASE NOTE: ALL PRICES INCLUDE VAT e eess (DEPE LPWE2,)
T s |

395



TERMS Retail mail order subject to £1:00 minimum order. -
Cash with order only. Trade and educational establlshments !
M/AC on application {minimum £5-00).

Postage 10p inland..25p. Europe. . -

“.GUARANTEE: All goods carry full manufacturer's - : o N s i )
warranty. Get in.touch today for a complete ' - SCS COMPONENTS, P.0O. Box 26,
run-down of devices available from SCS (include SAE). ) . Wembley, Middiesex HAO 1YY.

‘ : ) The 'Professional’ Amateur Supplier

device of the month ZN414 | ompatible device
' MFC40008.

560t 0,258 The Ferranti ZN414 is a complete a.m.

475t 015 %  radio circuit which operates | Ipsiolerele
¥ . ] 4

4,83 from 1.1 to 1.8 volts and requires- . Amplifier is

‘ £0,51

only battery, earphones and antenna ‘ gﬁts;lgj?zetiafgz (t)rfne
J - plus a tuning capacitor and two battery powered
0,76

. " ) portable radios.
decoupling ca_pacutors. The ZN414 %250 mW of Audio Output Power
features: medium and long waveband, % Low Standby Current— 3-5 mA typical

i * Low Harmonic Distortion
goo_d stability on a}ssembly, i * Reduces Component Count in
setting up of IF coils, plus Portable Radios by Two Transformers
much more. and Two Transistors
* Eliminates Costly Component
Matching Requirements

motorola 1/4 watt

a complete a.m radio circuit for just | audio amplifier
| MFC4000

*—04838

TRANSISTORISED F.M. tuner head with A.M. gang, slow’
motion drive. 88—108Mcs, with circuit' diagram. £2 30p.

P-C BOARDS (nof computer panels)

1 oft 6 transistors single wave band

1 off 4 transistor audio 2

1 off 3 transistor £1-60 the three.

Transgistor F.M. Stereo” Multiplex Decoder. Size: 53 x 2% x 14,
As used in well known.British stereo units with circuit. £3 75.

GARRARD SP25 MK. Il less Cartridge. £10-00.

10 COMPUTER PANELS packed withc omponents inclu-
ding one-panel with 2 Power Transistors. £1-00.

LIGHT DEPENDENT RESISTORS (RCA 5q3536) 30p each
4 for £1-00. - -

All Transistor STEREOGRAM CHASSIS. Medium, Long
and VHF/FM. 3 Watts per channel S/M rating. With circuit
service manual. Less tuning scale which can be obtained from
well known British manufacturer . . . £20.

Colour Translator panels, as used on well known British E.V.R.
Teleplayer. All new panels and components. Type and contents
of transistors listed below. Each ‘panel £3-50 each.

X605..14 oft BC148. 2 RCA ca 3054(ic). 1 crystal 4-433618MHz,
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA
ca3045 (ic).

Z608..23 oft BC148. 2 BC158.

Z612..12.0ff ME4102. 2 BC251B. 1 BFY50.

CRYSTAL CALIBRATOR (Second. Hand) No. 10 crystal
controlled heterodyne wave-meter covering 500KHz- 10MHz
(harmonics up to 30MHz) power required 300V DC 15mA..
12v 0 3A DC, Test equlpment for 62T M/RC. £2 50 each

ALL ITEMS INCLUDE VAT
All items post pald in, GREAT BRITAIN

* SURPLECTRONICS

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




Choose a Heathkit project.... make your

And your first step is absolutely Free—simply send today
for the latest Hi-Fi/Electronics catalogne from Heath, the
world leaders in electronic kits. Every model is designed with
the. beginner in mind, and the assembly manuals are famous
for their clarity and easy to follow step-by-step instructions.
The latest Heathkit catalogue contains many new kit projects
that will appeal to you and all our models offer unbeatable
value for money. Payment is so easy too—choose cash or low
deposit terms (starting at £2 per month for up to £40 credit).

Anyone can build a Heathkit model using only a few
simple tools found in most homes and added to this is a
technical consultant service both before and after purchase.

These are just a few of the unshakeable reasons why
Heathkits are so popular throughout the world. Some samples
from our range are shown here.

FREE Catalogue

Ay

ﬁ’;‘:

Ask about
our low deposit
terms

spare time more rewarding

LOUDSPEAKER KITS feature fully finished cabinets for
fast, easy building.

STEREO HI-FI SYSTEMS and SEPARATES offer state-
of-the-art performance and design.

AUTOMOTIVE TEST AND ANALYSER KITS make car
testing and trouble-shooting a pleasure.

LOW PRICED TESTERS AND INSTRUMENTS for
hobbyist and technician.

PORTABLE RADIOS AND HOME/OFFICE INTER-
COMS

DESK AND POCKET ELECTRONIC CALCULATORS
METAL LOCATORS of advanced solid-state design.
AMATEUR RADIO AND SWL RECEIVERS etc.

even a robust BATTERY CHARGER KIT

And many more models too numerous to mention here.

Please send me a FREE Heathkit catalogue and
details of your Cash and Low Deposit terms

Name

Address

HEATH ~ Heath (Gloucester) Limited,Dept.PW-09-73

& Gloucester GL2 6EE. Telephone 0452 29451
Schiurrberger

e e e e e e o e e e
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& TV SERVICING

Essential data for over 1500
popular models -

With this vast 6-voiume library at your fingertips you
have all the necessary servicing data you need covering
almost every popular model from 1967 to the very latest
on the market today. And not only radio and TV but
stereograms, record players and tape recorders too.
Much of the earlier information on this equipment is
quite unobtainable elsewhere and Radio & TV Servicing
is now the only available source of technical data. The
1973 edition, now ready, brings the library right up-to-
date with abstracts from manufacturers’ service
bulletins issued during the past year. Radio & TV
Servicing is the only work of its kind — a money-spinner
that no service engineer shouid be without,
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6 volume library’67-73 is III]W

Speedier, more efficient servicing
means increased turnover. ..

This library is a gold-mine of technical
information. Six hard-bound volumes giving
vital data on more than 1500 models of
Television (colour and mono), Radios, Car
Radios, Stereograms, Record Players and
Tape Recorders. More than 4000 pages
clearly display thousands of circuits, printed
panel diagrams, component layout diagrams,
waveform graphs, block diagrams, etc. Over
800 pages, devoted entirely to Colour TV,
include installation instructions, new term
explanations, purity adjustments, colour
balance, static convergence and a wealth of
invaluable information. Here, in fact, is all
the data you need for efficient and speedy
repair work.

Your Guarantee

Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless you are
absolutely satisfied you are perfectly free
to return the set and if you do so within 10
days of delivery your money will be refunded
in full and without question.

How to get your 6-volume set

Detach the Order Form below and send it,
with the appropriate remittance to :,

Purnell Book Service Ltd., s
Box 20 Abinagdon, Berks, OX14 4HE

Makes of Colour TV inciude: ;
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca, Dynatron, Ecko, Ferguson,
Ferranti, G.E.C., Invicta, H.M.V., Marconiphone, |.T.T./K.B., Masteradio, Murphy.
Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer Electronics, Korting,
R.G.D., Sony, Telefunken,

All these makes of Mono TV, Radios,Car Radios,

Stereograms, Record Players, Tape Recorders:

Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C,, Bush,
Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone, Ecko,
Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker, Haicyon,
H.M.V., Hitachi, Invicta, |.T.T./K.B., JugoElektra, Klinger, Loewe Opta,
Marconiphone, Masteradio, Monogram, Murphy, National, Nivico, Perdio, Peto
Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette, R.G.D,
Roberts’ Radio, Robux, Sanyo, Sharp, Sobell, Sony, Standard, S.T.C., Stella,
Stereosound, Telefunken, Teletron, Thorn, Sanyo, Ultra, Unitra, Van Der Molen,
World Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR), Waltham.

Plus such developmentsas:
Mullard Integrated, Units, Electronic Video Recording and Reproduction — EVR
system, Radio Receivers — Car radios, Stereo Multiplex reception, Capacitance
Diode Tuning, Colour Television Test Equipment — Crosshatch Generator,
Degaussing Coil, E:H.T. Meter, Colour Bar Generator, Cathode Ray Oscilloscope,
Power Supply requirements, Alignment, Circuit design.

JEEEEREEEEEREENE

To: Purnell Book Services, P.0. Box 20,Abingdon, BerksOX 14 4HE
Please send me the 6-volume set of RADIO & TV SERVICING for which
| enclose cheque/P.O. No. , crossed and made
payable to Purnell Book Services Ltd.

for the fult cash price of £27.75 D tick

for £10 depositto be followed by 4 successive — appropriate
monthly payments of £4.75 (total £29) ' box

| understand that unless | am entirely satisfied | may return the volumes
in good condition within 10 days and my money will be refunded in full.
: BLOCKLETTERS PLEASE

EEEEEEY

Name. .. .. . . _

Address e e

TRADE APPLICATION (Tobeaccompanied by Trade Order)

Please supply . .. . 6-volume set(s) of RADIO & TV SERVICING at

£27.75 per set. (Credit 30 days)
BLOCKLETTERS PLEASE

Name - - .

Company . ___..__ U

Signature . .. . .. .. - 5 S -
IMPORTANT : Individual volumes are available on application,

Please return entire form. Available U.K. only - 025

Purnell Book Services Ltd. Reg London 958963, 49 Poland St., London W1
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JISLOUNIS

& s i
G c%?a I's GoLDEN
E WE GUARARTEE THAT WITHIN 7 BAYS OF PURCHASE
- IF ANY ITEM OF GDUDS IS FOUND 7D BE GEMUINELY
DEFECTIVE WE WILL REPLACE THE SAID 50005
WITHOUT QUESTION. AFTER 7 DAYS GODDS ARE
COVERED BY MANUFACTURERY 12 MONTHS
GUARANTEE .
o T e P e ey

ALL PRIGES ARE INCLUSIVE OF V.A.T.

TURNTABLES | AMPLIFIERS
Please add 95p P. & P. & Ins. | Please add 95p P. & P. & Ins,
E5R MP&0 £8-35 Amstrad 8000 Mk 1I il6:45
Garprard SP25 Mk [l £8-70 , Amstrad 1C2000 41480
Sarrard SL65B £12-30 Amstrad Integra 4000 £11-50
Garrard AP76 £16-45 Alpha Highgate FA400 380
Garrard 401 £22-45 Global [0+10 L2 TE
Garrard Zero 100 sgle. £30-55 Global 20+20 18- 2%
Garrard Zero 100 auto. £33-20 Leak Deita 30 L3103
Coldring GI85/P&C £59-35 Leak Delta 70 £63-25
Eorgring gII.QI;_PIP&C ii?gg metrosoung g'_}%gE Mk |l ggggg
LColdring . etrosoun: .
Cofdring GL72/P £28-55 Rogers R/brook Ch. £41- 15
Co'dring GL75 £27-40 Rogers R/brook Ca, £44- 30
Gokdring GL75P £33-95 Rogers R/bourne Ch. £54-1%
Goidring GL75 Lid £3-85 Rogers R/bourne Ca. £56 - g
iLuak Deita £44-20 Sinclair 2000 £24- 15
ara T s
orens TD g inclair s
Thorens TDI25 AB £81-40 inclair PRO 60 2 x Z30/PZ5 £16-40
Thorens TD160 AB&C £44-906 : Sinclair PRO 60 2 x Z30/PZ6 £19-45
Wharfedale Linton with cart. £25-00 1 irjlgla'ir PRO 60 2 x ZSO/PZB£25 %
rans. -
| Sinclair AFU (Filter Unit)  £4-95
SPE ERS Zlnciair Stereo 60 Pre-amp #7-35
py AK i Sinclair IC 12 (Int. Circ.) £2-20
£1-65 for P. & P. (per pair ! i A
Amstrad Acoustra 500 W27 195 Zinclair Z30 Amp. £3-83
Amstrad Acoustra 2500 £3] 95 finclair Z30 Amp. £4-50
Apolio |38 £14-05 | Jinclair PZ3 Power Supp. e
. inclair ower Supp. '
Ei(gtiem)éitston Is i:ng inclair PZ8 Mains Trans. £4-95
gelejtion Ditton 44 £;4.;g Sinclair PZ8 Power Supp. £6-158
oodmans D/Maxim 3%
Goodmans Mezo 3 £4%-70 TUNERS
Goodmans Havant £34-45 | Please add 93p P. & P. & Ins,
SR g ARl B
eal i mstra ultiplex 5
Sinclair Q16 £10-95 | L. Ita FM £47-45
Sinclair Q30 £30.60 | Loak Dol amps 1%
Wharfedale Denton I £25-70 | Metrosound FMS 20 Mk Il £34-85
e At
ogers R/broo asel 4
TUNER/AMPLIFIERS Ro(gézrs CI})/bourne FET4 24125
Please add £1-i0 P. & P. & Ins. ase: 2
Alpha FR 3000 £61-35 Sinclair PRO70 Mod. £14-90
Ggodamans Moguls 80 - £,259-9() Sinclair cased tuner £26-15
Goodmans Mod. 80 Com. £107-75
Goodmans Mod. 90 £74-65 SPEAKER UNITS
Goodmans One-Ten £86-65 | wWharfedale Unit 3 £15-60
Leak Deltay7s, £107-75 | Wharfedale Unit 4 £7-25
Rogers R/brook cha. £62-30 g 3
arfedale Unit
Ro%ell FSOQ gggg Wharfedale Unit 5 £39-60
M ' FANTASTIC OFFER
| RD SP25 Mk Il
CARTRIDGES R > .

Goldring GB800. Teak finish,
Please add llp P. & P. & Ins. plinth and tinted cover with
Goldring G850 £-8 mains lead and DIN plug and
Goldring G800 £3-70 screened lead. All fully wired.
Goldring GBOOE £5-45 | Please add £1-75 4.20
Goldring G800SE EF1-15 | for P. & P. and Ins.
Shure M3D E1-15 |

Shure M4dE £ 40 PLINTH AND

M55E
Shure 75ED Type 2 £9- 35 | COVERS
Shure VI5 £35-95 | *
Shure M75E} Type 2 <E- 10 ‘ £3 ) 02
|

For Gar-
All prices Correct rard SP25
at time of press 2025 TC
E. & 0.E. andare | 3000. BSR
subject to McDon;

onatd
| MP60 £3-08 P. & P. 7!p. For
AP76, SL72B, SL95B, stc.
¢ £4-51 + 7Ip P. & P.

LOBAL AUDIO
DISCOUNT WAREHOUSES

Dept (Pvwy9) 174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
fiford, Essex. Tel: 01-550 1086.
U .

alterations.

ChLLELX

MAIL GRDERS: %

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

The foliowing items are new, BLOWER MOTORS SMALL
double ended type 6 to 28v DC £1:-79. HEAD & MIKE SETS
for 19 set m.c. type with soft rubber ear pads £1-70. CABLE
25 core coloured un screened 2 5’ 9” lengths for 86p. METER
UNIT X pointer dual 115 Ua movements for 1155Rx £1-58.
METER UNIT center reading type scale marked L & R £1.
TRIMMERS air spaced ceramic 20pf 10 for 55p also ceramic
dielectric 10/110pf 5 for 55p. MIKES American type T.17
carbon 100 ohm with press to talke switch £1. HEADPHONE
matching trans & lead high to low res with 5ft cord & standard
jack plug 60p. WAVEMETER & OSC unit covers 150 to 230
Mc/s with charts, spares, inst etc tested £16-50. VOLTAGE
DIVIDERS ratio 10 & 100.1 20Kv pk wk for use with scope
okay for T.V. servicing £2-45. 10K ohm pots w.w, type 3 for
33p C.R.TS type 7BP7A flat face, 6-3 heater blue/yell phosfor
with base conn, okay slow scane T.V. £1-73. CONTROL
UNIT with pot core., luf 1% cond, 3 min valves etc £1 SILI-
CON DIODES type ZS78 Ferranti 800 PIV at 750 Ma 15 for
£1-10 METERS battery charger type M.I. 1.5a FSD 66p RADIO
TELEMETER UNITS 240v I/P L.F. Rx unit approx 120Kc
with 6 valves, Spk 2, mirs, tape unit, coin box in neat case,
with circ and mods for 200Kc radio 2. £4-18. SELSYNS for
use on 115v 50c/s supplied in pairs with a 360’ scale & pointer.
£4. METER UNIT vehicle press gauge elec operated scale
0 to 120 with mt brk 44p. LAMPS & NEONS 24v double fil
type 14 watt ea with silvered refector 5 for 65p. Neons wire
ended type 1/25th watt size 1 x {” req 470K res for 240v 10 for
85p. BATTERIES Aircraft type unspiliable 24v 25 amp/Hr
can be split to make 2 12v if req with inst £12-25. TRANS-
FORMERS all 230v pria. H.T. type sec 1125-0-1125v at 565Ma
£7-70. H.T. type sec 415-143-0-143-415 at 360 Ma on 415 and
120 Ma on 143v £3-25. L.T. type sec 27v 41 amps cont £13-20.
TAG STRIPS solder type 24 way 20 for 55p. The following
items are ex equip. SELECTOR UNIT with 24v mtr., gears,
large 24 way swt, meter 1 ma 2isq, all in usefull case size
12x 6 x 77 £2:70. RADAR TEST SET with 3” tube VCR138,
4” dia 50 Ua meter, Klystron, 21 misc valves min & octal all in
case size 17 x 11 x 16 contains high cycle P.U. good basis for
building scop £10-45. VIDICON CAMERA TUBES graded
according to scan marks, by E.E. & E.M.l. data supplied £9 &
£6 ea. PANEL METERS supplied as they come all service-
able 4 different for £1-25 METAL CASES size 9 x 7 x 5” inc
lid, fitted handle & feet, painted grey 86p also 9 x 3} x 3” with
parts finish black 64p

RX UNIT motor tuned approx 180 to 240 Mc/s with LF, strip,
24v mtr etc £3-15. METERS 500Ua scale 0 to 5 14” osd on
panel with swts £1-25 also 1 Ma fsd with special scale mark-
ings 24 Rd 81p also 500 Ua 2; OSD scale0to 5 £1:-20. DIODES
type Ferranti ZR22 200 P.L.V @ 8 amps 4 for 66p. PANEL ASS
with 18 200 P.L.V. 1-5a diodes & misc parts 88p. I.F. STRIPS
45Mc/s with 6 valves, plugs etc £1-40. RX UNIT R4187 xtal
controiled Rx covers 2-8 to 18 Mc/s in 3 bands, double con-
version req, 24v DC supplied with circ and some notes also
3 xtals for testing £9-90. TRANSFORMERS H.V. 230v
pria, sec 2:8Kv @ 600 Ma Biphase £14:63. RELAYS mina-
ture 12v 2p c/o § x § x }” 2 for 66p.

INVERTOR TRANS. 12v to 300v @& 150 Ma with circ, £1.90.

ALL THE ABOVE PRICES INC. CARR./
POST & V.A.T. S.A.E. WITH
ENQUIRIES, AND FOR LIST

A. H. SUPPLIES
57 MAIN ROAD,
SHEFFIELD, S9 5HL

PHONE 444278 (0742)




LARGE STOCKS
ATTRACTIVE DISCOUNTS

ELECTROVALUE

Electronic Component

DEPENDABLE SERVIGE . e
Specialists

Everything brand new & to makgrs specs.

AXIAL LEAD Prices subject to dment by the manufacturer. 57 T I
—
s' E M E Ns AN D galedi:oltai“ge: v 68V 10V 16V 26V 40V 63V 100V o o e ran ce
-Apac
NEw MARKET wrade 10p 7p | 250V up to 0-1uF: 100V/0-1uF and

-0 10p 7 above.

-8 10p 7 8p 0-01; 0-:012; 0:015; 0-018; 0-022;
2N3055 npn silicon power 60p 7 10p b 8p b 0-027; 0-033; 0-047; 0-058; each 4p.
ACIS3K pop germanium low power 82p 0 . 8 T 0-068; 0:082; 0-1; 012; 0-16 each 4p.
AC176K npn germanium lovg power 82p 29 L) I . 7 b 9p 0-18; ;-22; each 5p.

ADI61 npn germanium medium power 42p 487 - 8p k] 8p b o0 12 0-27; 0-33; 8p. 0-39 7p. 0-47 8p. 0-56 10p.
AD162 pnp germanium ‘medium power 40p 100 8p 7 b bed 7 9" 11p 19p 0-68 11p. 1uF 13p.
AF139 pnp germanium UHF 49p 220 T Sp gp Sp p 10p 17 27 Prices subject to amendment by the
BC 107 18p; BC108 12p; BC109 13p: } npn 470 8p 9 op 10p 129 17 24p 43p manuifacturer,
BC167 11p; BC168 10p; BC169 1lp 1000 1 12p 1%p 17 20p 24p 40p
T L e 2200 14p 17p 2% Sk 86p 40p SILVERED ~ MICA  non-polarised
Standar dpg‘ g ag;u Bl p 4700 25p ©28p 87p 4lp 54p capacitors in 34 values from 2-2 PF
BD135 nps. med power 87p 10,000 40p 43p to 680 pF, each 6p
BD136 pop med power 38p
DIODES o o o
0A90, OAS]1, OA95 eazh 6p RESISTORS 1 0 / 5 / 2 /
04200 0p; 0A202 10p Oy Oy (]
Other semicondnctors Code Power Tolerancs Range Values kto @ 10 to 89 100 wp
AC128 17p; AF117 82p availabls {aee note below)
BFY51 19p C 1J20W 5% 820Q-220E Q El12 9 8 H 5 nett
B 7 (1-47 g X

Full lists and technical data will be found in E }5% 55{/'; :.?, 8_16%}90 ﬁf'i‘; i ?,3 3.35 ﬁfm
Catalogue No. 6. See also amendments list. ¢ 12w 5%, 47Q-10MQ E24 12 1 09 nett

C 1w 5% 47 Q-10MQ E12 25 2 1-6 nett

MO 1/2w o 2% 10Q-1MQ 24 4 3 2 nett
SIEMENS’ ww 1w 10%1/200  0220-394 BI2 7 7 [

wWwW 3w 5% 1Q-10EQ E12 7 7 [

WwW W 5% 10-10KQ E12 9 9 8

THYRISTORS

0-8A 400V 56p, 600V 70p
3A 400V é0p, 600V 88p

Codes: C-—carbon film, high stability, low noise.
MO—metal oxide, Electrosil TRE, ultra low noise.
‘WW-—-wire wound, Plesgey.

Values:

ZENER DIODES full range E24 values: 400mW: 2-7V to
36V, 14p each; 1W: 6-8V to 82V, 21p each; 1-3W: 4.7V
to 756V, 48p each, Clip to increase 1-5W rating to 3 watts
(type 266F) 4p.

Prices are in pence each Ior quantitier of the same
ohmic value and power rating. NOT mixed values.
(Ignore fractions of one penny on total value of
resistor oxder).

2 denotes series: 10, 12, 15, 18, 22, 27, 38, 89, 47, 56, 68, 82

and their decades.

H24 denoten series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,

62, 75, 91 and their decades.

% Please remember to add V.A.T. to your order,

DIN PLUGS & SOCKETS

by Hirshmann. 4A rating

2 way L8—socket 10p; plug 12p. 3 way scr. socket 10p;
plug 12p, 5 way scr. socket 12p; plug 16p.

If you have already got your No. 6 calalogue and want lo
Enow latest additional ilems and price amendmenls, send
S.A.E. for special supplemeniary list.

TRANSISTOR
AGGESSORIES

To3 cover 7p
Heast sinks 1°C/w, type 6W1, undrilled 60p

SWITCHES

1011C  SPST
toggle 20p:

409 DPDT toggle
29p. (These are chrome plated
2-85A rating)

7201 Sub-miniature DPDT
250V a.c/2A 48p

ROTARY SWITCHES
Radiospares Miniature Maka-switch (in assembly kit form)
Shaft 48p.

Wafers, MBB-2P5W, 1P1IW: BBM-1P12W. 2P6W,
3P4W, 4P3W, 6P2W, each, 6p.

WAVECHANGE
SWITCHES

1P12W, 2P6W, 3P4W,
4P3W, each 24p

All grub screw fitting for 3 shafts.
Black. For other types—szee

KNOBS

Catalogue No. 6, P.64

F.14 (20mm) pack of 2 82p
| F.13 (26mm) pack of 2 88p

F.12 (33mm) pack of 2 40p
F.19 (20mm) pack of 2 82p
F.18 (26mm) pack of 2 88p
F.17 (38mm) pack of 2 40p
KB.4 (20mm) pack of 4 40p
K.30/3 (17mm) aluminium, each 24p

K30/3

POTENTIOMETERS

Rotary carbon track, double wiper
SINGLE P20 1in 100Q to 2-2MQ
12p, P20 log 4-7K Q t0 2-2 meg. 12p
JP20 Log, 47K Q,to 2-2MQ 12p,
Dnsl gang lin 47K Q to 2-2m 4,
49p; Dual log, 47K Q to 2-2mQ
42p; Logfantileg, 10K, 22K,
47K, IM ) only 42p; Dual anti-
log, 10K only, 48p. Any type
with 2A D.P. mains switch,
12p extra.

Only decades 6f 10, 22 & 47 avail-
able in ranges quoted,

DUAL CONCENTRIC DP20 In any
combination of P20 values, 80p;
with switch, 72p.

SLIDER .
Lin or log. 10K to lmeg. in all
popular values, each 26p.
Egcutcheons—White, grey, black,
10p each.

Control knobs: blk/white/red/yel/
gr./blue/dk. grey/lt. grey, each §p.

CARBON SKELETON PRE-SETS
Small high quality, PR lin: 100 Q
220Q, 470 02, 1K, 2K2, 4K7, 10K,
29K, 47K, 100K, 220K, 470K, 1M,
2M2, M, 10MQ. Vertical or
horizontal mounting, 5p each.

TYPE DP20

1 Slider

IT'S ALL IN THE LATEST
ELECTROVALUE GATALOGUE

No. 6 (4th printing) contains details

.
of 100's of semi-conductors; 1Cs with 1

circuit diagrams, R's and C's of w th
practically every kind, accessories, 25
components, tools, materials, etc. p
information and equivalent tables,

etc, Well fllustrated (96 pages 53” X refund
84”) 26p. post free with refund

youcher for 25p, allowable on orders  VOUCher

over £5 or more,

All items offered for sale in accordance with our stated
terms of business, copy of which available on request.
Prices quoted DO NOT include V.A.T.
Orders from U.K. muat be
an additional 10% of nett value for V.A.T.

DISCOUNTS Not allowed on mett price items.
109 on ordera for £5 or more, 15% on orders for £15 or
more. Prices ‘subject lo alteration without prior notice.

PLEASE SEE LATEST AMENDMENT LIST. SEND S.A.E.

jed by

POSTAGE AND PACKING FREE
SURCHARGE 10p on small 1nail orders under £2, Overseas
orders carriage and insurance charged at cost.

. (Dept. P.W. 8) 28 ST. JUDES ROAD.,
Hours: 9—5.30: Sat. 1 p.m.
ENG. REG. NO. 1047768, R.O. 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY. TW20 OHB

ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Tel.: Egham 3603

Telex 264475
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS
071 and 072 Series
SMALL ELECT LYTI Working  Capacitance Max. Ripple
c Ro . cs I Type No. Voltage Vdc. MF Cuirent at 50°C Weight Price
Ref. No.  Capacity Voltage Price | Ref. No. apacity Voltage Price 071 15332 16 3300 2-5 amps foz 15
Hg/2 2-2uf 25v 4p | H7/4A e4ui 35v 5p 071 15472 16 4700 3-9 amps 10z 17:;
H8/2A 3-3uf 25v 4p | H7/5 80uf 16v 4p 071 15682 16 6800 5-8 amps 1toz 22p
Hg/3 Suf S0v 4p | H7/6 1004 25y Sp 071 15103 16 10000 7-8 amps 240z 21p
HB/3A 4uf 50v 4p | H7/6A 1004 15v 4p 072 15752 16 7500 4+ 7500 10- 5 amps 30z 37p
Ha/4 A4 -Tuf 25v 4p | H7/7 100 25v 4p 072 15113 16 . 11000 + 11000 13- 8 amps 4toz 49p
HB/4A suf 64y 4p | H7/8 12541 16v 5p 071 16222 25 2200 2:2amps 1oz 15p
H8/5 Suf 10v 4p | H7/8A 10044 35v 6p 072 16502 25 5000 4+ 5000 9-6amps 30z 37p
HB/5A suf 150v 4p | H7/9 10021 63v 6p 072 16752 25 7500 + 7500 12-6 amps 4oz 48p
HB/6A 10uf 10v 4p | HT/9A 1250f 4v 4p 07217342 40, 3400 + 3400 9:1amps 3loz 37p
Hs/7 1ouf 0v 4p | H7/10 125uf 25v ép 072 17502 40 5000 + 5000 120 amps 4toz 49p
ggng 1 giﬂ ?gv :p n;ﬂ?A }ggllﬂ 22-55v gs 071 18681 63 680 2-1 amps 1oz 15p
v P v 07218172 83 165 1650 7 s
Ha/9 200t ov 2p | H7H1A  1500f 16v 5p : e GiCLul] L e
H8/9A 2001 70v 4p | HI/13A 200 P ip 106 and 107 Series,
H8/10 20uf 50v 4p | H7/14 220u1 50v 10p 106 15108 16 10000 71amps 240z 65p
HB/10A 20uf 100v 4p | HI/14A 2004 16v 6p 106 16223 25 22000 17 amps 100z £1-12
H8/11 25uf 12v 4p | H7/15 2204 25v 5p 106 17103 40 10000 12 amps 7toz 94p
H8/11A 24uf 275v 4p ) H7/15A 22044f 35v 10p 106 18153 63 15000 28 amps 180z  £1:79
ES/12A 32uF 15v ap EGMA 2500 ;v 3p 107 10222 100 2200 10 amps 530z 4p
8/12. 30uf 10v 4p 6/3A 320pf <5v 3p f 5 ¢
HB/3A 30t 50y dp | HE4 3908 Tov i Type No. Voltage Capacitance Weight Price
H8/14 40uf 25¢ 5p | H6/4A 330ut 16v 5p 10215163 18 16000 8oz 20p
H8/14A 40uf 16v 4p | He/5 330uf 25v 10p 104 90003 20 39000 160z 30p
H8/15 47uf 50v 4p | H6/5A 330uf 35v 15p 102 16802 25 8000 Toz 25p
H8/15A 40uf 35v 4p | He(7 400ut 15v 5p 104 17562 40 5600 Soz 25p
37;1 A 50”{ 6v 3p | He/8 270“; 25y ;Op 104 80001 45 20000 160z 50p
7/1 500 10v 4p | HE6/8A 70 35v 0p o/ di
Hij2 i s ap | Ho/oA 40001 1ov 20p A further 10% dlscoun't on lots of 100 of any one type,
H7/2A B64uf 2-5v 2p | HB/10 750uf 12v 15p Please calculate the weight of your order and inciude appropriate postage.
n;ﬁA gz“ﬂ fg“l’ :p Sg;;sAA ;gggﬁ; 12g\\/’ 12:: NLof over Ordinary Parcels Not over Ordinary Parcels
14b 16p 101b 37p
ﬂg §1p 14llb , 41p
5 18lb 57,
ALL GOODS PLUS 10% V.A.T. 6ib 200 | 221 H

100 i- WATT RESISTORS
1 100 CERAMIC X -
50 S INS. “ODD PIECES”

1 VERO-BOARD CUTTER 20 ASSORTED UNUSED 6§ COMPUTER PANELS
£1 52¢in. me 15 BOARDS . 1 MARKED, TEST 1 CONTAINING MASSES OF

CAPACITORS TRANSISTORS IODES oL RANSISTORS,
100 DIODES BC108 ETC ORS, RESISTORS
£y CAP CITORS

POSTAGE 15p | PACK No. 1|POSTAGE 15p | PACK No. 8| POSTAGE 15p [ PACKNo.5|POSTAGE 25p [TPACK No.7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS

£1 100 CERAMIC £1 100 CERAMIC 1 SIGNAL TRACER KIT £1 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)

OLYSTVRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
. CarA ORS CAPACITORS
POSTAGE 15p {"PACK No. 2|POSTAGE 15p ["PACK No. 4| POSTAGE 15p |"PACK No. 6| POSTAGE 15p "PACK No. 8

PRACTICAL P. C. BOARDS
% WIRELESS
é ALL

SILICONI
ELECTRONIC IGNITION SYSTEM “‘v‘:::;?;it‘é’.t‘%*:m

This Capacitor-Discharge Electronic Ignition System was 8 WATT AMPLIFIER & PRE-
recently described in Practical Wireless and has proved ex- e VR e A TS IRE N CE GENERAT"R
tremely popular. We are able to offer the kit in two forms; the PIGITRONIC DIGITAL CLOCK
standard kit containing the electronic components only, enab- AND ALSO FOR MANY P.E. PROJECTS
ling the customer to tailor these to his own layout, or the SEND AN S.A.E. FOR OUR FREE LIST
de-luxe version containing a ready-drilled roller-tinned printed- (and with all enquiries please)
circuit board and fully machined die-cast case with A.M.P P.S. We also have components for most of the PCBs.
Electrical Spade Connector Block. Each kit is supplied with a
custom wound transformer, first grade components and fuil PHONOSONICS
constructional details. PEPT PWE, ZSKENTIS;I ROOARE::EBELA'EDERE KENT, DAI7 5BW

The original circuit employed Germanium Power Transistors
for the negative earth version. WE NOW SUPPLY SILICON
P.N.P. POWER DEVICES AT NO EXTRA COST! All

components available separately. Case size 437 x 33" x 27, 3
Complete assembly and wiring manual 25p, supplied with de- '
luxe kit only, refundable on purchase of kit.

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

Price: Standard Kit ................ £7-97 U.K. Post Free & ELEGTRGNIGS AT HOME

De-LuxeKit ................ £9-62 U.K. Post Free X
Quantity Discounts: . No knowledge needed—  Extras.Tools, transistors,
Trade and Overseas 15 Nett 6-9 Less 10% build as you learn with meter etc. All supplied.
Enquiries Invited 10-49 Less15%  50-09 Less 20% AR o SR O T
Mail Order Only 100~999 Less 25%, 1000 up Less 30%, SEND FOR FREE 76 PAGE GUIDE TO RADIO/TY,
ALL PRICES INCLUDE VAT ELECTRONICS, € & G, TELECOMMS ETC.
LR B B N N B N B BN "B F |
PLEASE STATE ngDS:INNGEG Lo Al I Dept. BPW 9" Aldermaston Court, Reading RG7 4PF

98A LICHFIELD STREET,
WALSALL, STAFFS. WS1 1UZ
Tel. Walsall 34365

DABAR ELECTRONIC PRODUCTS : O
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l.L.P. (Electronics) Ltd

** MECHANICALLY & ELECTRICALLY
ROBUST

* INTEGRAL HEATSINK
** HERMETICALLY SEALED UNIT
* ATTRACTIVE APPEARANCE
* LOW COST
* BRITISH BUILT

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power
Amplifier.
COMPLETE: because the HY200 uses no external components!

COMPLETE: because the HY200 is its own heatsink! .
By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total
component integration. The use of specially developed high thermally conductive alloy
and encapsulant is responsible for its compact size and robust nature.

The module is protected by the generous design of the output circuit, incorporating
25amp transistors. A fuse in the speaker line completes protection.

Only 5 connections are provided, input, output, power lines and earth.

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE:
10kQ. INPUT SENSITIVITY: 0Dbm (0:775volt RMS). LOAD IMPEDANCE: 4-169,
TOTAL HARMONIC DISTORTION: less than 0-1% at 100 watts, typically 0-056%.
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE:
10Hz-50KHz +£1Db. SUPPLY VOLTAGE: +45volts. APPLICATIONS: P.A,, Disco,
Groups, Hi-Fi, Industrial. PRICE: £14-90 inc. VAT & P&P. Trade applications welcomed.

CROSSLAND HOUSE - NACKINGTON:-CANTERBURY-KENT
CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
- where applicable.
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- The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Type Priccp Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep

AC107 22 ADI6L 37 BCl45 50 BD 72 BF182 44  MATI20 21 2G:308 38 2N2148 63  2N3033 19  2N4059 11

AC113 22 AD162 37 BCl47 11 BD13s 44 BF183 44 MATI21 22 2G309 39 2N 2160 66 2N3054 51 2N4060 138

ACI16 26 AD161 & BC148 11  BDli6 44  BF184 28 MPF102 48  2G339 22  2N2102 39 2N3035 65  2N4081 13

ACIITK 22 AD162 (MP) BC149 13 BD137 50 BF185 33 MPF104 41 2G33%A4 18 2N2193 39 2N 3391 18 2N4062 18
13 61

AC122 BC150 20 BD138 55 BF188 44 MPF105 41 2G:344 20 2N2194 38 2N3391A 18 ON4284 18
AC125 ip ADTI140 55 BC151 22 BD139 81 BIF194 13 0C19 39 -2G345 18 2N9217 24 2N3392 18 2N4285 19
AC126 19 AFild 27 BCl152 19 BD140 86 BF195 13 0oc20 70 2G:871 18 2N2218 22 2Ng393 1 2N4286 19
AC127 19 AF115 27 BC153 31 BD155 88 BF1%6 18 0ce2 42 26371B 13 2N2219 22 2N3394 I 2N4287 19
ACL28 19 AFL18 27 BC154 33 BD17% [] BF197 16 0C23 46 2G373 19 2N92220, 24 2N 3305 1 2N4288 19
AC132 18 AF117 27 BC157 20 BD176 66 B¥200 50 0024 82 2G374 19 2N2221 22 2N3402 28 2N4289 18
AC134 16 AF118 30 BC158 13 BD177 72 BF222 105 0cas 42 26377 33 2N2222 22 ON3403 2 2N4290 19
AC137. 18 AF124 33 BC159 13 BD178 7R BF257 50 0C26 28 2G378 18 282368 19 2N3404 3. 2N4291 19
ACl41 186 AF125 28 BC160 50 BD179 77 BF258 66 0oces 55 2G381 18 2N2369 18 aN3405 A 2N4292 19
ACIIK 18 AF126 3L BCl161 55 BD180 kxd BF259 94 0C29 56 2G:382 18 oN236%9A 16 2N3414 19 2N4293 18
AC142 18  AF127 81 BC167 13 BD185 ” BI262 61 0C36 46 2G401 33 2N2411 27 2N3415 17 2N5172 18
AC142K 19  AF139 33 BC168 i3 BD18s 72 BF263 6L 0C36 55 2G414 33 2N2412 22 2N3416 3, 2N5457 35
ACIS1 . 17  AF178 33 BC169 13 BDI187 77 BF270 39 0C41 22 2G417 28 2N2646 52 2N3417 8 2N5458 36
ACL154 22  AT179 58 BC170, 13 BD188 w7 BF271 33 0C42 27 2N388 38 2N2711 23 IN3523 8 3N5459 44
AC155 22  AF180 55 BC171 18 BD189 83 BF272 - 88 0C44 18 2N388A 61 282712 23 2N36468 1 28301 56
AC156 22  AF181 50 BC172 18 BD19%0 83 BF2738 39 0C45 u 2N404 22 2N2714 23 2N3702 11 283024 46
AC157 27  AF186 50 BCL73 16 BD19% 94 BF274 38 0C70 11 2N404A 31 232004 19 2N3703 11 28302 46
AC165 22  AF239 41 BC174 18 BD1% 94 BFWI10 66 0C71 11 2N524 48 2N2904A- 23 2N3704 12 25303 .18
AC166 22  AL1O2 e BC175 24 BD197 98 BFX29 30 0C72 16 2NB27 54 2N2005 23 2N38705 11 28304 7
AC167 22  AL103 e BC177 Q1 BD198 99 BFX84 24 0C74 18 2N598 46 aN20054 23 2N3706 1 28305 83
AC168 27  ASY26 28 BC178 21 BD19% 105 BFXS85 38 oCs 17 2N599 50 2N2806 17 2N3707 1 28306 93
AC169 16  A8Y27 33 BCL79 21 BD200 105 BFX8 24 0C76 17 28696 . 14 2N20064 20 2N 3708 28307 98
AC176 22  ASY28 28 BC180 a7 BD205 88 BFX87 27 0C77 ' 28 2N697 15 2N2907 22 2N3708 1 28321 82
ACY77 27 ASY29 28 BC181 27 BD20§ 88 Brxss 24 0csl 17 2N698 27 2N2907A 24 2N3710 I 28322 468
AC178 81 ASYS0 28 BC182 11 BD207 1-06 BFY50 22 OC81D 17 2N699 39 ©oN2823 18 2N3711 1 29322A 48

AC179 31  ASY51 28 BC182L 11 BD203 105 BFY51 22 ocs2 .17 2N706 8 2N2924 18 2N3816 31 28323 62
AC180 19  ASY52 28 BC183 11 BDY20 1-10 BFY52 22 ocs2Dp 17 2N706A 10 IN2025 18 2N3820 55 25324 9
ACI80K 22  ASYS4 28 BCl83L 11 BF116 27 BFY63 19 QC83 22 2N708 13 2N2926(G) 14 2N3g21 38 28325 7
AC181 19  ASY55 28 BCl184 13 BFi17 50 BPX25 94 0C84 22 2N71L 33 2N2926(Y) 12 2N3823 31 28326 ki
ACISIK 22  ASY56 28 BCIS4L 13 BF118 77 B3SX19 17 0C139 22 AN717 39 2N2926(0) 11 2N 3903 31 28327 w7
AC187 24 ASY5Y 28 BC186 31 BF119 " BSX20 17 0C140 22 2N718 27 CON2926(R) 11 2N3%04 33 28701 48
ACI8TK 22  ASYS8 28 BC187 31 BF121 50 BSY26 17 0C169 28 2N718A 85 2N2026(B) 11 2N3905 81 40361 44
AC188 24  ABZ21 44 BC207 12 BF123 58 BSY26 17 0C170 28 2N7286 31 2N3010 77 2N3906 30 40362 50
ACIS8K 22 BCLO7 10 BC208 12 BF125 50 BSY27 17 0C171 28 2N727 31 2N3011 18 2N4058 13

9 22
ACY1S 2 BC09 11 BC212L 12  BF152 6 BSY29 17  0C201 3%  2oN744 22 DIODES AND RECTIFIERS

Acvis 22 BCLI3 11 BC2I3L 12 BF153 50 BS¥38 20 0C202 31 2N914 18 AALI9 9 BYI33 23  OA70 8
WCY20 25 BCil: 17 BC214L 16 BFl5: 50 BSY39 20 0C203 28 2N918 33  AAl20 9 BYIG4 55  OAT7S 8
ic¥2l 28 BCIl3 17 BC225 28 BFis5 77  DSY40 31  0C204 28 2N929 28 AAI29 9 BYX38/3046  0AS8L 8
ACY22 18 BCL1S 17 BC2l6 38 BF156 53 B3Y41 31 0C205 39 2N930 23 AAY30 10 BYZ10 39 QAB5 10
a0¥27 20 BCll7 1y DBCY30 27 BP1>; 6l  BSYSS 14 0C309 44 oNII31 922 AAZI3 11  BYZIl 83 0A90 7
4Cyss 21 BCI8 11 BCY3l 29 BFis8 61 BSY95a 14 .OCP7L 48 2NI132 24 BAl00 11 BYZI2 33  OA91 7
ACY20 39 ©BCue 33 BCY32 33 DBF159 66 Bulos 220 ORPI2 48 ©9N1302 16 BAll6 23 BYZ13 28  0A9 8
40vY30 3l BCl20 88 DBCY33 24 DBFI6¢ 44 CUIE 55 ORP60 44 9N1303 18 1BA126 28 BYZ16 44  0A200 ?
ACV3l 31 BCi2s 13 BCY34 28 DBF162 44  C400 33 ORP1 44 2N1304 19 BAl48 18 BYZI7 39  O0A202 8
30Y3s 923 BC126 20 BCY70 16 BF16I 44 C407 28  P346A 22 2N1305 19 BAls4 13 BYzZl8 39  SDio 6
\CY35 23 BCl32 13 BCY7l 20 BFIsd 44  Ci4 22 P3Y7 46 2N1306 28 BAls5 16 BYZ19 81  8D19 8
ACY36 3t BC134 20 BCY72 18 BF165 44 €425 58 8T140 14 2N1307 23 BAl56 15 CGe2 | 1N34 8
ACY40 19 BC135 13 BCZ10 22 BF167 24 C426 38 8T141 19 2N1308 26 BY100 17 (0A91 Eq.) 8 1N34A 8
ACY41 20 BCI38 1y BCZll 28 BFlid 24 (428 TIS43 83 ©2N1308 26 BYIOL 13  CG651 1N914 v
ACY4s 89 BCI3 17 BCX1z 28 BFIi6 89 Cddl 33 UT46 30 2N1613 28 BY105 19 (0A70-0A79 1N918 7
ADI130 42 BC139 44 BDI121 86 BF177 8 C442 33 2G301 21 2N1711 22 BY114 13 Eq.) 7 1N414B ?
AD140 53 BC140 33 BD123 72 BF178 3 C4d44 38 2G302 21 2N1889 a5 BY126 16 0AS5 39 18021 11
\Dl42z 53 BCl4l 33 DBDI24 68 BFIT9 33 C450 24 26303 21 2N18%0 50 BY127 17 OASSL 23 18951 7
AD143 42 BCl42 33 BD13l 5  BF180 83 MATIO0 21 26304 27 2N1893 41  BYI128 17 QAl0 39
ADL{9 55 1BCl43 33 BDI2 68 BFIS1 33 MATI0l 22 2G306 44 2N2147 78 BY130 18 OAd7 8
LINEAR I.C's—FULl} SPEC. E;Iélgol ‘S;RlES
rice a . s . - 3
a
Type Xo. s Lt d P L, e . 74 Series T.T.L. 1.C’s
BP 201C—SL201C 70p 59p 50p 50030 13p Top 1ir
BP701C—8L701C 700  55p  50p @ poon 14 13p 12 BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
P 7020 _S1702C 70p 550 50D R pposs 14 135 199 GUARANTEED. ALL FAMOUS MANUFACTURERS
5?76%2:77:7%9 403 asg sag BP93s 4p  13p 12p 1 25 1004| 1 26 100+ 1 25 1004
BP 700P—i2A709C 40p  38p 83p [| BE936 Mp 13p 12p SN7400 0-17 016 0-15SN7450 0-17 0-18 o»15‘sn74141 074 071 0-64
BP 710—72710  50p 46p 44p J BE944 14p 130 12p SN7401 017 018 15]sN7451 0-17 0-16 0-15/SN7414581-85 £1-54 £1.43
BP711—uA7I1  50p 480 44p [ BP9 280 20 24p SN7402 017 0-18 0-15!8N7458 0-17 0-16 0-15SN74150£3-30 £2-97 £2-75
BP 74170741  Bbp  bop 45p J§ BEY4S 18p 12 1lp SN7403 0-17 0-16 0-15SN7454 0-17 0-16 0-158N74151£1-10 £1-05 0-98
1AT03C 3lp 99p 27p f] BEYS 28p 27 2p SN7404 017 0-16 0-15/SN7460 0-17 0-16 0-15!SN7415321-82 £1-21 £1-05
TAA 263 7 66p 8lp BP951 72p 66p  6lp SN7405 0-17 0-18 0 15]8N7470 0-32 0-20 0-27{8N74154£1-98 £1-87 £1-78
TAA 293 ogp 83p 7vp [§ BPIG2 13p 12 1lp 8N7406 0-39 0.3 0-31/SN7472 0-32 0-29 0-27/SNT4155£1-54 £1.43 £1.32
TAA 350 £1-8%p £1.74p £1-85p JJ BES093 44p 42  80p SN7407 0-39 0-34 0-31SN7473 0-41 0-39 0-35|8N74156£1-54 £1-43 2182
BPY094 44p 4%  39p SN7408 0-20 0-19 0-18{SN7474 0-41 0-39 0-35|8N74157£2-09 £1-98 £1-87
4 BE9097 ddp  42p  39p SN7408 0-20 0-19 0-18)SN7475 0-50 0-48 0-46/SN74160£1-98 £1-87 £1.78
BP3099 44p 42 39 SN7410 0-17 0-16 0-18/SN7476 0-44 0-43 0-42(SN74161£1-B8 £1-87 £1.78
Devices may be mixed to qualify SN7411 0-28 0-27 0-26]SN7480 0-74 0-71 0-64|SN74162£4-40 £4-13 £38-85
for quantity price. Larger quantity SN7412 0-39 0-34 0-31|SN7481 £1-32 £1.27 £1.-21|SN7418324-40 24-13 £3-85
NUMERICAL prices on application. (DTL 930 SN7413 0-32 028 ©0-27SN7482 0-96 0-95 0-94|SN74164£2-43 22.37 £2-81
INDICATOR TUBES Series only). SN7416 0-48 0-44 0-42)SN7483 £1-21 £1.16 £1-05/8N74165£2-48 £2:42 £3-37
50 £1.87 8N7417 0-48 0-44 0-42(SN7484 £1.10 £1.05 0-89|SN74166£3-85 £3-58 £3-30
B RS- < )1 BN7420 0-17 0-18 0-15/3N7485 £3.96 £3.85 £3-74[8N74174£2-53 £2-42 £2-31
f; ‘}},"“. birom i 23 51_50 8N7422 0-55 0-53 0-50{SN7436 0-35 0-84 0-33|8SN74175£1-76 2£1-66 £1-54
Lo initon “1.000m0y f| VOLTAGE REGULATORS SN7493 0-55  0-53 0-60|SN7489 £6-05 £5-78 £5-30/SN7417622-75 2264 £2-53
ZNALY EE Gk each B 903 Plastic 0/5 15 Amps SN7425 0-55 0-53 0-50|SN7490 0-74 0-71 ~0-84ISN74177£2-75 £2-64 £2-53
T.C. Radio Rec. incl. full cir. data. | UA.7805. 5v. (Bquiv. to MVR 6V) BN7426 050 0-46  0-44|SN7491 £1-10 £1-05 0-99/SN74180£2-20 £1-78 Z£1-54
Al indicators 0-9 + Decimal point. £1-98 8N7427 0-650 0-48 0-44[SN7492 0-74 071 0-84;8N7418128-05 £5-50 £5-23
All side viewing. Full data for all § UA7812.12v. ,, ., MVE12V) SN7428 0-77 0-72 668|8N7193 0-74 0-71 0-84/8N74182£2-20 £1-98 £1.76
types avallable on request. £1-78 8N7430 0-17 018 -15|SN7494 0-85 0-82 0-75/8N74184£3-85 £3-58 £3-30
SN7432 0-50 0-46 ©0-44/SN7405 0-85 082 0-75/8N74190£2.15 £2-09 £2-04
SNIAZ 0% D 0.06SNuilonel % £1.78 £ 7MSNTAIo0E313 £.03 8204
~IN- 7437 2 H 8 -82 £ . 74102£2-1 g .
?,P‘}f‘ {§ Iffeﬁ g‘féﬁ’”};), ase with SN7438 0-71 - 0-88 0-86:8N7410421-07 21-04 0-97|SN7419352-20 £1.98. £1.98
R.T.L. LOGIC I.C’s DUAL-IN-LINE LC's. TWO Ranges SN7440 0-17 0-16 0-15]SN74105£1.07 £1.04 0-97|N7410489-97 £2-88 £2-75
PROFFSSION AL & NEW LOW COST. SN7441 0-7¢ 0-71 0-64SN74107 0-44 0-42 0 -40|SN7419522-20 £2-08 2£1-88
Price each N SN7442 0-74  0-71 -u!snuuo 0-61 0-59 0-55|8N7410681.-98 $1-87 £1-78
1-24 25-09 100 up J PROF. TYPE No. 1-24 25-99 100up. SN7443 £1-48 £1°38 £1-32(9N7411151-38 £1-27 $1-2LiSN7419781-98 21-87 £1-78
L300 38y  38p  28p TSO 14 pin type  83p  30p  28p 5N7444 £1-43 £1-38 £1-39/SN7411881-10 £1-05 0-99/SN7419348-05 £5-50 £4-95
"I914 38p 360 28p T8O, . 3%  85p  33p SN7445 £1-08 £1-95 £1-93/8N7411981-49 £1-38 £1-21/8N74100£6:05 £5-50 2495
UL9%3 550 5lp  49p LOW COST No. SN7446 £1-07 21-04 0-97/SN74121 0-44 0-41 0-383 Terminal Pos Volt Reg. TO.3
- BPS 14 179 15p 12 SN7447 £1-10 £1-07 £1-05(8N7412281-64 £1-43 #£1-21\Plastic O/P 1.6 Amps. uA7805
BPR 16 18p 16p

13p SN7448 £1-10 £1-07 £1.05/8N74123£3-08 £2-87 £2-86'5V. & 1447812 12V. £1.76 each

—
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-the lowest prices!

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaraniced

Pak No. EQVT

8 263713 0OCT1
D1374 0OCi5
Di1216 OCSID
2G381T OC81
2G382T 0QC82
2G344B 0C44
0c45
2 0cC78
2G3%994 2N1302
T10 8 2G417  AF117
All §5p each pak

S ———

XD 126 NIXIE DRIVER
‘TRANSISTOR.

Suitable replacement for
BSX 21, C 407, 2N 1893

120veb.

1 25 1004
0-18 0-17 0-16
e —
Sil. trans, suitable for
P.E. Organ. Metal TO-18

Eqvt. ZTX300 61p each,
Any Qty.

<]
=
mmwmmmmm

UT 48 UNIJUNCTION
TRANSISTORS
Direct replacement for
T1S 43rand BEN 3000
also electrically equiva-
lent to 2N2646
1 25 1004

0-30 0-28 0-22
GEXERAL PURPOSE
RPN SILICON SWITCH-
ING TRANS. TO-18
‘SIM. TO 2N708/8. BSY-
27/28/95A. Al usable
devices no open or short
cirenits. ALSQ AVAIL-
ABLE in PNP Sim.
2N2006, BCY70. When
ordering please state
preference NPN or PNP.

£p
20 For 055
50 For 110
100 For 192
500 For 826
1000 For 14-30

B

§IL. G.P. DIODES 2p

300mW 30..0-55
40PTV(Min.} 100..1-85
SubeMin. 500..5-50

Fully Tested 1,000. 9-90
Ideal for Organ Builders.

GP 160 TO3 METAL
CASE GERMANIUM
Vebo=80V. Veeo=50V.
LC.=10 amps, Piot=
30W. hfe=30-170.
Replaces the majority of
Germanium power tran-
sistors in the OC, AD
and NKT range.

1 25 100+
048 0-34 0-40

———————————

GP 300 TO3 METAL
CASE SILICON
Vebo=100V, Vceo=60V
1.0.=15 amps. Ptot=
115W. hfe=20. 100{T.=
1MHz. Suitable replace-
ment for 2N 3055,
BDY 11 or BDY 20.
1 25 100+
955 0-58 0-51
O ————————

NEW 6th EDITION

TRANSISTOR EQUIVA-
LENTS BOOK. A com-
plete cross reference and
equivalents book for
European, American and
Japanese Transistors.
Exclusive to BI-PAXK.
99p each.

R 2400 TO3 NPN
SILICON HIGH

VOLTAGE
Vebo =250V, Veeo=
100V, T.C.=6 amps.
Pt 30W hfe =typ.20
1
1 "o 100
0-55 0-650 o0 44
PNP
M/P COMP GERM
TRANS. OUR LOW
EST PRICE OF GGp
PER PAIR.
FOR OUR

AUDIO &
ELECTRONIC
COMPONENTS

See this months

PRAGTICAL
WIRELESS

to |

SILICON PHOTO TRAN-

QUALITY TESTED SEMICONDUCTORS KING OF THE PAKS  Unequalied Value and Quality
Pak No. Preice
P
Q1 20 Red spot transistors PNP ........ 0-55 SUPER PAK NEW Bl PAK UNTESTED
Q2 16 White spot R.F. transistors PNP . 0-55 SEMICONDUCTORS
Q3 4 OC77 type tramsistors ........... 0-58 . .
Q4 6 Matched transistors 0044/45/81/511’)0 85 Money back refuad if not satisfled
Q6 4 OC 7b transigtors ... 0-56 -
Q6 5 OC 72 transistors ... . 0-565 Pak No. Description Price
Q7 4 AC 128 transistors PNP h|gh gain.. 0-55 £p
gg 3 32 é‘{sﬁtranzlnto:utPNP .. . 0-55 T 1 120 Glass Bub-Min. General Purpose Germanium Diodes 0-55
yoe transistors T T T T -
Q10 7 OC 71 type transistors 0 U2 60 Mixed G'ernmmum Transistors AF/RF ... .. ... .. 0-55
Q11 2 AC 127/128 Complermentary pairs U 3 175 Germanium Gold Bonded Bub-Min, like OAS, OA47 .... 0-55
Q12 3 AT 4E ty e P L g'gg U 4 40 Germanlum Traneistors Jike OC81, ACI28 .. 0-55
2 ype vransistors - T =
Q13 3 AF 117 type transistors .. 0-55 U 5 60 200md Sub-Min. Bilicon Djodes  ......... 0-55
) 3 transi o U 6 30 Bil. Planar Trans. NPN like BEY05A. 2N706 . 0-55
Q14 3 OC171 H.F. type transistors . 0-55
Qis 7 232920 8il. Epoxy trans U 7 16 8il. Rectifiers TOP-HAT 750mA YLTG. RANGE up to 10000 [13
iixedicolours , g% U 8" 50 Bil. Planar Diodes DO-7 Glass 250mA like OAZ00/202 .. 0°65
Q16 2 GET880 low
ETANGISEOTE - - o o e 0-55 U 9 20 Mixed Voltages, 1 Watt Zener Diodes 0-55
Q17 5 NPN2 x 8T.141 & 3 x 8T.140.... 0-56 Ul0 20 BAYH) charge storage Diodes DO-7 Glass . 0-55
Q8 4 N-ADT 82 x MAT100 & 2 x MAT 011 25 PN Sil. Planar Trans. TO-5 like 2N1152, 82804 0-55
Qle 3 MA]‘)-’I.; S"xMAT]Ol &1 x MAT U12 12 Hilicon Rectifiers Epoxy 500mA up to 800 PIV .. 9-55
Ul3 30 PNP-NPN 8il. Tranelstors 0C200 & 28 104 0-55
830 4 og 44 Ggrlgabmum transistors E::F 8 Eg Uid 150 Mived Bilicon and Diodes 0-55
4 AC 127 NPN Germanium transistors 0-§ - q
Q22 20 NKT transistors A.F. R.F. coded .. 0-55 Uls 25 NPN 8il. F‘lanzr Trfms. TO-6 like BFY51, 2N697 G-55
Q23 10 OA 202 Silicon diodes sub-min.... .. 085 Ul6 10 3 Amp Silicon Rectifiers 8tud Type up to J000PIV .... 0-55
ngé lg ?p’:‘gf.} g|ﬁdeq g PIV""mA g gg Ul7 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 0-55
825 8 OAOR clmwn o flmden io Uls 8 6 Amp Bilicon Rectiflers BYZ13 Trpe up to 600 PIV .. 0-55
INBY . ovontaion Jv - odb B - ok 0-55 Ul9 25 Silicon NPN Transistors like BC108 ............ 0-55
Qg; g :‘ls?rA TIV Silicon {_efri:tiﬂel;sleﬁﬁfiR-- g:gg U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV ... 0-55
Q 100N power rectiflers o U21__ 30 AF. Germanium Alloy Transistors 2G300 Beries & OC71__ 0-55
Q29 4 8ilicon traneistors 2 X 2N§
1 % 2NG97,1 x 2N698 ........... U23 30 MADT's like MHz Serles PNP Transistors ............ 0-55
Q30 7 1\Szilirgxon switeh transistors 2N706 U24 20 Germanium 1 Amp Rectifiers GIM Serles up to 300 P1V__ 0-55
QoL Sicon svileh ansistors” 23 35T 2501 1 o RN .o o s RUOEHS
BNl e e agl ching 8illeon Diodea ltke iero-Min. .
Q32 3 PNP Bijlicon transistors 2 x 2N1]31 U227 12 NPN G lum AF Tr TO-1Jike AC127 .... 055
1% ZNILS2 . .oieieiienanins . s ; 1=
Q33 3 Silicon NPN transistors 2N1711. ... 0-88 U2 101 Am.u SF}_R 'a TO-b can, up to 600 PTV CRE1/25-800 10
Q34 7 Silcon NPN transistors 2N2369, U30 15 Plastic Bilicon Planar Trans. NPN 2N2926 . ..... .... 0-65
BO0MHzZ (code P397) ............. U31 20 Silicon Planar Plastic NPN Trans. Low Nojse Amp 2N3707 0-55
Q3 3 f‘zcg‘;‘q‘fggl‘ TO-5. 2 x 2N2904 & o U32 25 Zener Diodes 400mW DO-7 care 3-18 volts mixed
Q36 7 2N3€4‘6 TO- lﬂ.pla-shc-a-oo MHz NPN 0- b5 U33 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Heriea
Q37 3 2N3053 NPXN 8ilicon transistors .. 0-55 U34 30 8ilicon PNP Alloy Trans. TO-5 BCY26 28302/4 ......
Q38 7 NPN transistors 4 x 2N3703, 3 % U35 25 Silicon Planar Transistors PNP TO-18 2N2906 ..... ..
EREP o3eo0gee oag g aon Jodton 0SS U36__ 25 Silicon Planar NPN Transiatora T0-5 BFY50/51/62
ELECTRONIC SLIDE-RULE U37 30 Billcon Alloy Transistors 830-2 PNP 0C200, 28322. ... .. a
The MK Slide Rule, designed to simplify Elec- U3g 20 F&ft Swltching Silicon Trans. NP.N 400 MHz 2N3011 .. g:g
tronic calculations features the following scales:— U39 30 RY. Germ. PNP Transistors 2N1303/6 TO-6 ......
Conversion  of Frequency and Wavelength. U40 10 Dual Transistors 6 lead TO-5 2N2060 .. 0-55
Calenintion ot LA CEandgto o 'i““e“nfggl‘; G426 TF Germanfam Transistors T0-1, 0615, NET72 055
b T43 10 V¥ Germanium NP Transistors T0-1 NKT867, AF1i7 0°65
Welght of Conductors. Decibel Ca.lculations U43 25 8il Trans. Plastic TO-18 A.F. BCL13/114
ﬁﬂllztl,e ]F;gf{{ﬁm\ﬂ- b}“‘;;ﬁlsila‘:lzs ggﬂ;;n{:""&'lg’;;sg U44 20 9l Trans. Plastic TO-B BCLIB/116 .. .........<..-
ultip. 40N A1k 4 .
and Square Roots. Conversion of kW and Hp. U4s 7 3A SCR.TOG6 up to 60OPIV ... BT, vae ol i
A must for every electronie engineer and enthusl- - - amun
ast 8ize: 22 em x 4em. Complete with case and Code No’s. mentioned abovs are given as a guide to the type of device in
instr d Price each: 83-60 the pak. The devices themselves are normally unmarked.

SISTOR. TO-18 Lenx end pman.R &%NF%E oF | NEW LOW PRICED TESTED S.C.R.’s SIL. RECTS. TESTED
NPN 8im. toBP x25and § ZE] D .
A LARGE RANGE OF | P21.BRAND NEW. Full | VOLTAGE RANGE [PIVIA 3A 54 5A 74 10A 16A 304 [P0 300mA T50mA s 124 34 104 304
TECHNICAL ANDDATA ¥ data avallable. Fully§ 2-33V.  400mV (DO-7 TOS TO6GTOS6TOS4TOIBTO48TO4STOME] 070 04 D 30 106 0-08 €16 928 0-66
BOOKS ARE _ NOW | guaranteed. Case) 15p ea. 13 W (Top- 50 0-26 0-28 0-39 0-39 0-52 0-55 0-50 1-27 | o0 000 307 008 0-15 0-28 €26 0-88
AVAILABLEEXSTOCK.| Qty. 1-2425-99100up | Hat) 20p ea. 10W (S0-10 [ 100 0-28 0-37 0-52 0-52 0-55 064 0-70 1-54 | 23008 910 aRos¥olootaRotoviltise
SEND FOR FREE LIST. I Price e2. 40p 44p 38p{ Stud) 33p ea. 200 0-39 0-41 0-54 0-54 0 63 0-67 0-83 1-76 i . N . ) s e
. : 6000-08 0-18 0-11 0-26 0-38 0-50 205
400 0-48 0-59 0-62 0-52 0-74 0-83 1-03 1-93 [ g o)y 1ag L 0720 0-38 €59 200
INTEGRATED CIRCUIT PAKS mosrmememeR L S [ened 0% Sl08H oR N
Manufacturers * Fall Outs” which include Functional and Part-Functional Units. it 1200 — 0-37 — 0-42 0-63 0-83 —
These are classed as -out-of-spec” from the maker’s very-rigid specifications, but E.E.T.'S -
are ideal for learning about I.C’s and experimental work. O’ DIACS TRIACS
Pak No. Contents Price | Pak No. Contents Price | Pak No. Contents Price ;giléPol;‘g}I{%E gggg}’g g%g gggigg ggl; FOR USE WITH | vBOM2A A 104
UIC00=12X7400 0-85 | UIC45=5x7446 0-55 | UTC86—=5x7486 0-55 | DIALS 60p each. | aN3a21 30p BFw10 6ep| TRIACS. TO-5ITO86:T0:48
UTCO1=12x7401 0-58 | UIC47=5x7447 0-65 | UICO0=5x7490 0-55 2N8823 31p MPF10541p | BR100 (D32) 41p each £ S &
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ISTENERS CHOICE

THINGS are hotting up on the sound broadcasting front.
With a very large part of England now tuned up for .
local radio from the BBC, we look forward with fascinating
interest to see how the independents. supported nobly by
the IBA, will fare this autumn, when they start transmitting
official commercially sponsored programmes. Already the
test transmissions on the medium wave have acted as a
preliminary publicity exercise. Their intentions are to go
straight into v.h.f. as well and incorporate pilot-tone stereo
facilities. Circular polarisation of transmitting aerials will be
used so that car radios and portables stand a very good
chance of receiving these broadcasts.

At the same time, the BBC is pressing ahead with expan-
sion of stereo broadcasting using pulse-code modulation
systems for better quality reception. It has taken too many
years for them to improve stereo capability and (we suspect)
it is due largely to pressure from commercial competition
that such a hive of buzzing activity has now resulted in the
extended service. ]

One other point not to be forgotten is the influence of
television on radio audiences; with colour now common-
place, sound radio (or ‘‘steam” as you prefer) must have
. threatened to fall on hard times. ) 2

The much welcome uplift of interest in sound radio
provides the manufacturing industry with impetus for
meeting the demand for new receivers. In what proportions
(a.m. or f.m. or both) these will need to be is anyone's guess.
With the improved service of f.m, broadcasting techniques,
allowing for the .added interest in stereo, as well as the
“booming” in-car entertainment business, we have a
hunch that there will be a fairly even distribution.

In the following issues of Practical Wireless, you will find
many articles devoted to sound broadcasting. We kick
off this month with an article to help you understand how
and why you should pay special attention to your f.m,
aerial installation, particularly if you want to get the best
from stereo. We also offer the constructor with little experi-
ence a simple a.m. radio, using two integrated circuits.

M. A. COLWELL—Editor

0 000 2

PRACTICAL WIRELESS

The October issue (No 800), on sale 7th Septem-
ber, will start you on the road to making your
own quadraphonlc sound system, will include
the first pair of PW Datacards on resistors and
capacitors, will commence a tutorial series for
learning how circuits work by practical experi-
ments, and will give first details on our audio
supplement for the November issue.

Further details on page 431

TELEVISION

The October issue of Television, on sale 17th
September, will have for the first time an addi-
tional Colour TV Fault Finding Chart. Full colour
photographs of fault conditlons will be provided
on a special quality paper in the magazine. With
the additional fault-finding chart you can not
only find where the trouble lies, but also learn a
bit about how colour television works.

Further details on page 417
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Brifain/Canada

Practical Wireless was recently
invited to watch the loading of the
Cable & Wireless Ltd. cableship
“Mercury”’ with the first 200 miles
of a £30m telephone cable linking
Britain and Canada.

CANTAT-2 as it is called, will
handle more than 1,800 phone con-
versations at the same time. It
will have 473 repeaters at 6-mile
intervals and 31 equalisers at 90
mile intervals.

The 2,800 nautical mile cable is
financed by the Post Office and the
Canadian Overseas Telecommuni-
cations Corp. S.T.C. Limited have
supplied the system and the tran-
sistors used in the repeater are
being supplied to them by the
Post Office Research Dept, Dollis
Hill. These transistors (2,800 in
all) each have a design life of at
least 25 years.

The 1,840 circuits in CANTAT-2
are arranged as 23 supergroups
transmitting between 312-6,012kHz.
in the UK-Canada direction and
8,000-13,700kHz the other way.

The cable (see picture) weighs
under 5 tons a mile, it has an
outer conductor of aluminium and
is strengthened by a core of steel
rope inside an inner conductor of

copper.

~ % 1 -

A piece of the cable showing how it is formed



Practical Wireless in Italy

RACTICAL WIRELESS will be taking part in the Italian
P International Music and High Fidelity Exhibition at the Milan Fair
from September 6th to 10th 1973. This is the seventh time that
the exhibition is being held and will cover hi-fi equipment, components
and accessories. Also of related interest is the section devoted to musical
instruments and amplifier equipment for them. Concerts, audio shows
and lecture meetings will be held at the same time.
This exhibition will occupy about 20,000 sq metres and around 35,000
visitors are expected. There will be about 800 foreign buyers expected

from 45 countries including African and Middle East countries.

Practical Wireless will take part
in the Technical Journals section
of the exhibition where visitors
from all over the world will see
some of the recent work that we
have published and be given
detailed information of our Pro-
ject Q4 (see page 431) which will
commence publication in next
month’s issue.

It is worth remembering that,
if you are near Milan during that
long weekend and hold a non-
Italian passport you will be ad-
mitted free of charge.

‘English as
she is spoke’

London :
Independent Radi

HE IBA have announced

I , officially the following allo-

cations of broadcasting fre-
quencies for the London area:

London Broadcasting Company
(News Service) 719kHz (417
metres) medium wave and 97-3
MHz v.h.f.

Capital Radio (entertainment)
557kHz (539 metres) medium
wave and 95-8MHz v.h.f.

At the time of going to press
no definite date had been
announced for commencement
but it is expected to be in October
or November,

Berlin !‘M "yl‘x

EW f.m. transmitter for
-broadcasts and mobile
radio at Frohnau, West

Berlin. See article “Broadcasting
in Berlin” on page 411.

learning the language with the aid of the “Language Master

IMMIGRANT children who speak little or no English are now

System”, marketed by Bell and Howell A-V Lid.
This is a new card programme specifically designed for teaching
English to foreign children. Entitled “Let’s Speak English”, the pro-
gramme teaches the essential elements of everyday speech using the

established Language Master
technique of sentence repetition
and Q&A.

The pupil learns from audio-
visual cards bearing words, pic-
tures and a magnetic tape
recording of the same words in
the teacher’s voice. When the
pupil places a card in the
machine, the teacher’s recording
is automatically reproduced.

As the phrases and sentences
on the cards are seen and heard
at the same time, and are backed
up by illustrations of the objects
and actions described, new lan-
guage forms and vocabulary can
be grasped more easily and re-
tained better. The system also
makes provision for the pupil to
record his own voice for practise
of pronunciation. He can then
listen to the teacher’s voice and
compare it with his own.

Diary Date

September 23—Harlow and Dis-
trict Mobile Rally will be held at
Netteswell Comprehensive School.
Harlow, Essex. All the informa-
tion can be obtained by writing
to' V. Neard, 106 Vicarage Road,
Harlow, Essex.
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nected between the aerial and. the receiver and

serves to convert radio signals in the shortwave
bands into one fixed frequency. In our design, this
frequency is 1600kHz (1-6MHz) or 190 metres,
medium wave. This choice enables us to use the
converter, in conjunction with a normal broadcast
receiver tuned to 1-6 MHz, for the reception of the
shortwave signals for which the converter was
designed.

The connection between the converter and the
receiver is effected by a few feet of coaxial cable,
which is connected to the aerial and earth inputs
of the receiver. So no changes in the circuitry of the
receiver are needed, which is available for the recep-
tion of other radio signals as soon as the converter
is disconnected and the aerial connection restored.
The unit described here was designed to be accept-
able for the listener with little experience in elec-
tronics.

The shortwave range of the unit runs from about
15 to 26-5 MHz, incorporating the 11, 13, 16 and 19
metres broadcasting bands. This range has been
selected because it is not available on many radio
receivers and yet comprises three of the best short-
wave-bands for long-distance communication. For
those listeners who prefer the range from 5-5-12 MHz
(49-25 metres), we have listed additional data.

THE shortwave converter is a unit that is con-

THE CIRCUIT

The circuit diagram of the converter is given in Fig. 1
which shows the tunable bandpass filter consisting of
L1, L2 and the associated fixed and variable capa-
citors; the oscillator circuit, of which transistor Tr2 is
the heart; and the frequency changer (mixer), com-
prising, among other things, the transistor Trl and
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output coil L4, The converter can be powered by a
dry battery of between 6 and 12 volts since the cur-
rent consumption is very small, about 3mA. The
connection’ of the unit to the receiver is effected via
the terminals A and E of the secondary winding of
coil L4. They are connected respectively to the aerial
and earth terminals of the receiver. At the converter,
a long wire aerial is connected to Input 1 and Input 2
is connected to the chassis. If, however, a dipole is
used this can be connected to both of the inputs. The
chassis connection of number 2 is now omitted.

The bandpass filter comprises two circuits, which
are mutually coupled. It serves to obtain a preselec
tion for a limited frequency range, in which the
desired stations can be found. A dual tuning capacitor
of 2 x 470pF or 2 x 365pF is used for this purpose.
If we use the 470pF variable capacitors, 330pF fixed
(ceramic) series capacitors are necessary to arrive at
the right 10-200pF capacity range. If the 365pF
variable capacitors are used instead, series capacitors
of 470pF must be applied.

The oscillator circuit frequency is determined by
the properties of the tuned circuit comprising 1.3 and
the capacities connected in parallel. The 92pF
capacity (10pF and 82pF connected in parallel) can
be inserted by a switch. This determines the range of
the converter: the 15 and 17, or the 21 and 25MHz
bands. For the 25 and 17MHz frequency ranges, the
oscillator frequency is selected so as to be 1:6 MHz
below the frequency to which the bandpass-filter is
tuned. For the 21 and 15MHz, respectively, the
oscillator frequency is chosen 1-6 MHz abeve the
resonant frequency of the aerial circuit. This makes it
possible to use a small tuning capacitor for the
oscillator stage of the converter. A 30pF variable is
used here, VC3.

The oscillator signal is coupled to the frequency
changer stage via capacitor Ck. This consists of two

‘Radio Nederland’, the Dutch World Broadcasting
System, is well-known to short wave listeners through-
out the world. It was one of the early pioneers of broad-
casting on the high frequencies and today it still keeps
in close touch with its listeners through the DX Informa-
tion Service. g

Detailed technical data sheets are issued free of
charge under such headings as crystal calibrators,
aerial systems, radio interference suppression and
many more.
We are pleased to publish here a suitably edited version
of the data sheet on the Radio Netherland Short Wave
Converter together with our photographs of the proto-
type so kindly provided by the Engineering Section of
Radio Nederland.
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Fig. 1, above, is the complete circuit diagram of the RN converter.

Fig. 2, below, gives winding information for all the coils and illustrates
coupling capacitor Ck

To further support the dual tumng capacitor,
another small wooden block of about 17 x 3;” x 3" is
glued in the appropriate place. It carries cml L4 and a
small terminal strip to support the smaller com-
ponents like the transistor and some capacitors. The
woodscrews with which the tuning capacitor is fixed,
must not touch the metal sheet on the back of the
mounting plate, as they would then short-circuit the
1000pF series capacitor. After the chassis has been
made the components can be put in their right
positions. Care should be taken to insulate the aerial
input terminals from the front panel, and to make
the holes for the shafts of the tuning capacitor big
enough to prevent metallic contact.

Preferably, the wiring should be made with a
small 25 watt soldering iron. Keep the connections
short and use the sheet metal for the chassis con-
nections. Go carefully when connecting the transis-
tors. If using the alternative types, make sure the
connections are right. To prevent damage to the
transistor by heat conduction hold the transistor wire
near the semiconductor with a pair of pliers, which
will act as a heat sink.

The coils of the converter can be easily home-made.
For this, obtain a few short pieces of 53" outer dia-
meter pvc (plastic) conduit. Use SWG 22 or 21 enam-
elled copper wire to wind the coils, each over a length
of about 3g”, as illustrated in F1g 2. Before putting

" them in their proper place, carefully clean the ends

of the wires to remove the enamel insulation, and
apply some solder. Proceed in the same manner for
making the tap on coil L3. Slots are made in the

Metal fixing strip

L1 L2 L3
= ° Q ot
7t 7t et st Tt
Y 4t
e
3t o I
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insulated wires, twisted over a length of 1 inch as
illustrated in Fig. 2.

The mixer uses a field-effect transistor (FET), Trl,
for best results. In its drain circuit, coil L4 and 1ts
220pF parallel capacitor form a resonant circuit that
is tuned to 1-6 MHz. The correct frequency of this
circuit can be determined more exactly when the unit
is operating when variation of the receiver tuning
shows the spot where the combination of convérter
and receiver works most satisfactorily. If necessary,
change the resonant frequency of this circuit by
inserting a slightly different capacitor.

CONSTRUCTION

The front panel measures 8" x 4%,” and consists of
hardboard or plywood, the inside covered with a piece
of copper, brass, zinc or tin of the same size. In the
middle, and at right angles to it, a piece of plywood
measuring 4” x 41,” is fixed. This is also covered with
sheet metal of the same dimensions, stuck to it on the
left side where the oscillator is located. The two
metal sheets are interconnected by soldering while a
wooden block of about 3”7 x 3" x 3" .serves to
reinforce the joint. It is glued in its proper place and
also carries the dual tuning capacitor and coil L2.

Plan view of
coil formers

% components list

Resistdrs- 2.2 .
Rt 88kQ W 10%
R2 47kQ xW m?f

RS 33k W 10%
R«x 4TKQ $W 102

Qapacttars :
- CUAI0pF S m Ceramic ca 0-01F tubular -
- C2 470pF SM or Ceramic .C7 39pF SM or tubular
- 3 10600pF SM.or Ceramic ‘T8 92pF SM or fubular*
CASB00pF fubular, €9 0-01uF tubular
- C5 220pF SM or cerarmc ciod- inﬂ" tubuiar
“*see toxt. g
- VCH2. 2 x 365pF (dackstm 02)
’ -VC& 36;:? varxabte afr spaced (dackscn cam;

' Semiconductors B
Trl - MPFio2 ) AF124 .
Note: In the protoiype the BF245 and AF106 were
iused but since difficulty will be experienced in
abiaining these types they haw been substrtatad
hy fhe MPF?Oz and AF‘124 .

: M:sceikaneans : _
‘Materiat for cha&szs, see text S!, 32, mmiature_

© “onfoff slide switches. Coll farmers, see text. Tag

. stips 2 way ). Aerigl so::keté {2} lnsuiated-

E couplmg or rod for vCije.
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Tinplate backing
on front panel

Tinplate screen

|

Points marked MC denote earthing connections to chassis (-ve line)

Fig. 3, above, and photograph below show the oscillator section of
the converter while to the right are the circuit and photograph of the
input and mixer stage.

plastic form, through which a small strip of metal is
run with a hole in the middle. This is a commonly
applied method for mounting the coils. Instead, how-
€ver, you can use a proper cement, like Araldite, to
fix the coils in place.

The wire used for L4 is SWG 30. The primary
winding has 65 turns, the secondary is wound around
the first one, after a thin strip of plastic is applied,
to separate the windings. The secondary winding
consists of 7 turns.

The layout of the components is illustrated in Figs.
3 and 4. It is possible to deviate from this design
without trouble, but if you have little experience in
electronics, we advise that you stick to it.

OPERATION ON 55 TO 125 MHz

This range covers the 25, 31, 41 and 49 metre
bands. Il should be wound with 15 turns over a
length of 5", the coupling winding consisting of 5
turns. L2 is the same as L. Oscillator coil L3 also
is the same as L1 but a tap is taken at 5 turns from
the bottom end. L4 remains unchanged. The oscillator
tuning capacitor should be increased to 120pF (VC3).

410

Note: VC1-VC2 outline shown chain dotted
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ADJUSTMENT

After all the connections have been made check the
wiring thoroughly before the unit is connected. Join
the converter output terminals to the aerial and earth
terminals on the receiver, preferably with coaxial
cable to prevent the direct pick up of signals by the
receiver on 1-6MHz to which frequency the receiver
should be tuned.

It is advisable to first tune the oscillator to the
required signal and then to peak the signal with the
aerial tuning which will be found to be compara-
tively flat. After the proper positions of the knobs
have been found for all the bands mark them for
easy tuning in the future with the help of some dabs
of coloured paint or very small labels typed with the
frequency bands.

When the whole unit works satisfactorily it can be
put in a small wooden cabinet or preferably an
aluminium case, again to. protect the receiver from
direct pick up.

Information on the DX Information Service can
be obtained from Radio Nederland, English Section,
POB 222, Hilversum, Holland. u
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Exhibition halls

Post Office broadcast its first
test programme from the
long wave radio station Konigs-
wasterhausen, German broadcast-
ing services and associated equip-
ment manufacturers have earned
the respect and admiration of
many people all over the world.
This year they are celebrating
fifty years of broadcasting with
special events.
The International Radio and
TV  Exhibition (Internationale

S INCE 1920, when the German

BROADE)

<

A o
of the Palace at the Funkturm where the Internationale Funkausstellung is to
be held.

Funkausstellung 1973) brings to-
gether the combined resources
of broadcasting organisations of
West Germany and twenty other
countries in the Palace at the
Funkturm, Berlin, from August
3lst to September 9th. Practical
Wireless was privileged to be
given a preview of some of the
current activities in the industry
in West Berlin recently.

The exhibition will cover all
aspects of entertainment -elec-
tronics and will show modern
forms of transmission techniques
using satellites and pulse code
modulation, private radiophones,
projection colour television, traf-
fic guidance systems and s.s.b./
a.m. radio.

Television Studios

The two television transmitting
organisations in West Germany
are the Arbeitsgemeinschaft der
Rundfunkstalten (ARD) and the
Zweite Deutsche Fernsehen (ZDF)
which will broadcast the opening
ceremony of the exhibition over
the Eurovision network on
August 3lst. As well as the cus-
tomary display of domestic equip-
ment from industry there will
be additional attractions includ-
ing a fully operational television
studio, transmitting equipment,
a radio and television servicing

The new SFB television studios with the
parabolic reflectors in the recess near the top.

Some of the remote control equipment in the
SFB building used to provide automatic
operation of studio cameras and lighting.

ol ING IN BERLIN

workshop, demonstration of his-
toric equipment by the Deutsches
Rundfunk Museum, special trans-

missions by the Deutschen
Amateur Radio club and num-
erous cultural and sporting
events for visitors’ relaxation.

The Television Centre in West
Berlin is run by the SFB which
now broadcasts from the new
buildings completed in 1971. The
photograph shows the tower
block on which are. mounted the
directional parabolic reflectors
linking the centre with the trans-
mitting stations and mobile units.
Of particular interest in the
Centre is the use of unmanned
television studios. Computer

equipment installed can -operate
television cameras and lighting
from a remote console, so that
the control room has direct con-
trol of floor equipment.

SFB (Sender Freies Berlin) has
only an 8% share in ARD and




The film scanning room in the techn:cal>

centre of the SFB.

broadcasts television programmes
on Channel 7 (v.h.f.) and Channel
39 (u.h.f). Sound radio on v.h.f.
is on 88-75, 92-4 and 96-3MHz,
and on 202m and 530m medium
wave, the third programme being
distributed through Nord-
deutscher Rundfunk (NDR). SFB
will broadcast during the exhibi-
tion using a specially converted
hall in the exhibition centre.

New VYideo Disc

A special feature will be the
demonstration of video recording
techniques for the home and in
particular a new video disc
player shown by Telefunken.
This system is the production
model version of TELDEC (first
demonstrated three years ago)
and has been developed to provide
up to 10 minutes on one side of
a 21c¢m flexible plastic disc. The
first demonstration was designed

The automatic studio equipment confro/ console in the SFB. Instruction
data is displayed on the screen in the background from the computer
operated by the central push button panel.

for monochrome pictures but now
the new version, affectionately
renamed TED, can provide colour
pictures of excellent quality in
various simultaneous multiple
geomelric arrangements, includ-
ing superimposition. Of significant
interest is its ability to be “stop-
ped” to provide still pictures and
short excerpt repeats.

The video disc works on the
principle of  ‘“out-of-contact”
pressure scanning, using a small
pick-up cartridge about the size
of that used for sound record
players. The first version intro-
duced in 1970 contained mono-
chrome programme material and
a year later the TriPAL-D Sys-
tem was sucessfully recorded
using this medium. Production of
disc players is now at an advan-
ced stage and will undoubtedly
attract a large market at the
exhibition.

The TED System is claimed to
be the cheapest of all known

video recordihg systems but, of
course, the domestic unit will not

have ‘“record” facilities, only
playback.

Other Recording
Techniques

Of the five video recording
techniques previously known, the
only three to become the subject
of further development in West
Germany are magnetic tape cas-
settes, which are now enjoying
a boom in demand, disc, and the
“Super-8” film scanner, although
the latter is only being developed
by one company for production
early next year.

The connection of a video re-
corder to the television receiver
presents two main problems:
mains isolation and time base
stability. By connecting through
the aerial socket the mains isola-
tion problem is solved but this
is only suitable for playback

Exclusive P.W. picture of the production version of TED, the
Telefunken video disc player. The pickup head is seen in ils
box on the top. The disc is inserted, complete with sleeve into

the slot in the front, the function controls being simple push

amic  stereo

West Berlin.

The Philips 401 dyn-
pickup
head manufactured in

buitons.




A P.W. photograph of the East Berlin tele-

vision transmitting tower near Checkpoint
Charlie.

machines. Video signal recording
machines need an adaptor for
use with a.c./d.c. sets but these
are expensive and a cheaper
solution is still being sought.
Timebase stability can be a
problem with flywheel sync cir-
cuits and result in severe non-
linearity in the horizontal de-
flection. This problem can be
overcome to a large extent by
reducing the time constant in the
phase comparator circuit. This
facility will be incorporated in
some sets by adding an “AV”
switch, the “AV” designating

o
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The new Post Office scatter .systems
aerials at Frohnau. The highest section is
used for mobile radio transmissions.

Audio-Visual. Some sets have
already reduced the time constant
without the need for a switch.
Permissible maximum time devia-
tions that a receiver should
accept or a video recorder should
produce is the subject of a Ger-
man Standards Committee deal-
ing with this aspect.

Seven German companies have
now adopted the video cassette
system and they are manufactur-
ing cassette recorders on a large
scale. All have built-in television
tuners and timers, and stereo can
be provided although up to now
is not built-in. Over 40,000 VCR
sets have been built and sold in
Europe and manufacturers are
having.to work hard to satisfy a
growing demand. The trend is to
omit the w.h.f. tuner and connect
to the video signal direct. Some
domestic receivers are already
being fitted with a video socket
for this purpose specially for cas-
sette recorders.

The German Post Office will be
showing likely future develop-
ments in communications and to
emphasise the theme they will
give light and sound displays
for visitors. Their exhibits include
work in laser communications via
glass fibres using pulse code modu-
lation, which is particularly suit-
able for stereo broadcasting for
sound only and television chan-
nels. Part of the work of the
German Post Office is in monitor-
ing the “air waves”, particularly

as stringent control must be ex-
ercised in Berlin because of its
geographical position.

The Post Office is extending its
transmission service capability by
bringing into service its new
“twin-dish” f.m. transmitter at
Frohnau, Berlin. This station will
handle  telephone, telegraph,
telex, gentex, and data traffic in
two directions with a similar
station in Lower Saxony, so
extending communications from

" West Berlin without interference

to East German transmissions. A
fully auntomatic public land
mobile service will also transmit
via Frohnau.

The exhibition organisers,
AMK Berlin, are to be congratu-
lated on the magnificent organisa-
tion behind the exhibition pro-
gramme. In turn they have re-
ceived full co-operation from
several Berlin organisations in pro-
moting the 50 years anniversary
celebrations including Philips,
Telefunken, German Post Office,
and  broadcasting companies.
We would hope that British
exhibition organisers will visit
Berlin to take notes. n

F.M. medulator/demodulator equipment in the new transmitting station at Frohnau.
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few years ago the letters column of Practical

Wireless bristled with a controversy regarding

the pros and cons as to whether the authorities
should allow low level radioc communication on a
specified band analagous to the citizens band in
America, without the requirements of having to pass
the morse code test and radio theory examination.
Allied to this was the profusion of American and
Japanese equipment particularly walkie-talkies, avail-
able over the counter from many radio and electrical
shops giving rise to the rather curious anomaly
whereby a person could legally purchase such equip-
ment and yet find himself in the position of using it
illegally.

The sale of such equipment even here is quite high
and as each specific market for a particular transis-
torised unit is identified, it is inevitable that the IC
manufacturers should turn their attention to fulfilling
this need, in integrated form. if at all possible.

R2 R8 R4
R7
Tr2 Tri2

oo

|l —"

JIr6<R5 s y.
10
o
N 3
2 | !
| |
1] Oscillator Buffer I
| |
{ LP 2000 l
! !
I Power supply Modutator |
regulator and and output |
: latch regulator |
|
=

7 ¢

Fig. 1a, top, is the complete circuit of the LP2000.
Fig. 1b, below, shows the circuit by functions.
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LP2000 MICROTRANSMITTER l

Lithic Systems Inc. have now produced the first
monolithic microtransmitter, designated the LP2000,
the operating frequency being set by external tuning
elements so that the device can operate at any
frequency up to 150MHz with a power output in the
region of 100mW.

Circuit

The complete circuit diagram of the LP2000
together with a functional block diagram is illustrated
in Fig. 1. All the active components of the transmitter
are incorporated in the IC with the operating
frequency set by an external overtone type crystal
and a tuned LC tank circuit picking out the required
overtone frequency. Tr8 acts as the transistor
oscillator operating with AC grounded base and
having its DC bias controlled by the internal regu-
lator. Further stability is ensured by having its
emitter current controlled by the constant current
source Tr7.

Two emitter follower buffer stages Trl2 and Trl3
directly couple the oscillator to the power output
stage Trl5 and this rather unique design does away
with the more conventional LC or RC interstage
coupling networks. The modulator and output regu-
lator form an integral part of the output stage and
this is achieved by inserting Trl4 and Trl6 as the
emitter loads with their currents controlled by the
modulating preamplifier Tr9 and Trl10. In conjunction

Trigger 15k +12v
—0

Tl

LP 2000 3

1uF E
u

mlom 001
— | F

Fig. 2. Circuit for a complete transmitter, based on the LP2000.
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The Catalogue you MUST have!
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250 pages 11%”
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Details of our popular
Credit Account Service
and our Easy Ordering
System are included
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parts for
PRACTICAL

WIRELESS
projects

After many requests, Electro Spares are now supplying lists of
components for ALL the projects featured in “Practical Wire-
less” commencing dJuly 1973 issue. Just forward an S.A.E.
(preferably 97 x 4 minimum) stating which project is of interest
to you—we will forward an individually priced list of components
required. No need to buy a full kit—you need only purchase the
parts you require at any one time.

All Electro Spares supplied components are new, branded products
of reputable manufacturers and carry full makers guarantee.

We regret we cannot supply lists for projects published before
July 1973 issue.

“ONE SOURCE"” BUYING MAKES SENSE—IT CAN SAVE
YOU TIME, MONEY AND POSTAGE.

“p.e.” f.m. varicap stereo tuner

S

Z%A

Approx. Size :- B} x 23" x 64"

Features include push button “Spot On* tuning, with up to 5
pre-set stations (no difficult tuning dial and drive cord). Easy
“no problem” construction, requiring only a few simple setting
up adjustaments with a D.C. Voltmeter. Uses NEW pre-set
modules for R.F. and L.F, Circuits—no circuit alignment. High
efficiency Integrated Circuit Phase Lock Loop Decoder for
perfect stereo reception, with stereo lamp indicator,

Total Kit price only £28-50 including VAT and postage
With Fibre Glass P.C. Board, neat slimline teak veneered
cabinet with brushed aluminium front panel, push buttons, etc.
IDEAL FOR USE WITH THE “TEXAN"”, “GEMINI”” AND
ANY GOOD QUALITY STEREO AMPLIFIER

Please send large S.A.E. for full details.

“p.e. gemini” stereo amplifier

QUALITY HI-F1 FOR THE HOME CONSTRUCTOR

30 Watts per channel into 8 ohms Total Harmonic Distortion
0-02% Frequency Response (—3 dB) 20Hz—100kHz

We are stili continuing to supply components for this fabulous
Amplifier, which is now recognised as practically the ultimate
in High Fidelity. We know of no better unit for the Home Con-
structor—hundreds supplied throughout the world. Booklet
available, containing full specification, complete constructional
information, wiring diagrams, fault finding guide, etc. Price 55p,
plus 4p postage. -

Our New Low Price List is supplied with each booklet, or
supplied separately on receipt of a large S.A.E.

FOR PEOPLE WHO REQUIRE THE BEST, IT HAS TO
BE THE ¢p.e. gemini”.

Note Our New Address—With New Mail Order Department
For Quick, Efficient Service.

PLEASE PAY US A CALL—VISITORS WELCOME.
NO PARKING PROBLEMS

Electro-Spares

288, ECCLESALL ROAD,
SHEFFIELD, S11 8PE

“THE COMPONENT CENTRE OF THE NORTH"

Sorry about thét, Roger.

BAND-AID*Washproof Plasters.

an * TRADE VARK

BROADWAY ELEGTRONIGCS

92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON S.W.17 0]-672 3984

CARTRIDGES—Stereo Sonotone 9TA H/C Diamond £2-47,
Ronette S105 Medium Output £1:40, S106 High Output £1:40, Acos
GP93/I Sapphire £1-95, GP94/| Sapphire £1.95, Japanese equivalent to
B.S.R. TC8s £1-80.

CARTRIDGES—Mono GP9l Stereo Compatible £1:29, B.S.R.
TC8H Jap. equivalent £1:29.

Hi-FI STEREO HEADPHONES Padded ear
cushions seal out room noise. Perfect coupling
between reproducer and ears assure full response 4
impedance 8 ohms, frequency range 20-20,000 Mz =

6ft. cord and standard stereo plug. Only £3:57. “

STEREO HEADPHONE JUNCTION BOX
Simple unit connects direct to amplifier and speakers
to give attenuated headphone output has 3 position
switch to give phones only, kers only,
speakers and headphones. Only £1-74,

VYNAIR Widths from 50 to 54in., 95p yd. off roll. & yard 57p. Send 5p
stamps for sampies. All prices inclusive of post and packing.

M
poly-planar —

20-Watt Full Range Speaker [’/;‘\I
Completely replaces the \\\iﬁ
conventional cone speaker o
Super-thin construction T
permits new instaliation ideas.
Power capability : 40 watts peak. Frequency range: 40 Hz-20 KHz
Sensitivity : 85 dB/M for 1 watt electrical Input. Input impedance:
8 ohms. Operating temperature range: —20°F to +175°F. Size
(WxDxL): 1:7/16" X11:3/4" x 14:11/16". Woeight: 19 ounces.

£7-50 each Stereo pair £14'50
post free

web europa

P.O. Box 162, Watford WD1 1AA
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with an ordinary dynamic loudspeaker used as a
microphone sufficient drive is obtained to allow up to
100% modulation of the output stage.

When the transmitter is used as-a portable, a
latching mechanism allows the IC to be permanently
connected across the power supply drawing little or
no current until actuated. A positive going trigger
pulse applied to pin 10 causes Tr4 to conduct and the
resulting voltage drop across R8 causes Tr2 and Tr3
to conduct thereby providing regulated bias voltages
for the oscillator and output stages. This quasi-stable
state remains as long as the base of Tr4 is not
grounded. Application of a negative going pulse or
momentarily earthing pin 10 causes a reversal of
the latch to the ‘off’ state.

A Practical Transmitter

A complete radio transmitter circuit, incorporating
the LP2000, is shown in Fig. 2. The two pre-set resis-
tors control the idling current and output modulation.
One rather curious feature of the design is the DC
short through the tank circuit between the base and
collector of Tr8 but monolithic transistors still show
a current gain even when operated in this mode. The
tank coils and variable capacitors will have to be
chosen to suit the operating frequency set by the
particular crystal used, and while this IC can operate
as a complete transmitter in its own right, it can also
provide sufficient drive to operate a more powerful
PA stage for amateur transmissions.

Also available is the LP2001, electrically inter-
changeable with the LP2000 but producing a mini-
mum continuous cutput power of 250mW.

The suppliers, in this country, are Europartners
Ltd., Shirley Lodge, 470 London Road, Slough, Bucks.
The LP2000 costs £8-80 and the LP2001 £13-20 to
which should be added VAT and postal and packing
charges.

PRACTICAL WIRELESS
MULTIMETER GOMPETITION

THE WINNERS OF
THE FOUR DIGITAL
MULTIMETERS WILL

BE ANNOUNCED
NEXT MONTH

August 1973

Light Operated Switches

The diode D1 in Figs. 1-4 is shown reversed. Positive
side of diode should go to positive supply line.

...............................................................

(Name of Newsagent)

Please reserve [ deliver the SEPTEMBER issue of
TELEVISION (20p), on sale AUGUST 20 and
continue every month until further notice

............................................................




PRODUCTION
LINES

colin iches

STORAGE BOXES

Kabi (Electrical & Plastics) Limited of
Potters Bar, Herts. have introduced
an entirely new series of compart-
ment trays. The range comprises four
sizes from 5%in x 7in x 14in to 61in x
12in x 2in.

The largest model has moveable
compartment modules, each module
being capable of sub-division, so that
compartments of virtually any size up
to the total dimensions of the tray
can be formed.

Most are available in a range of
colours at prices ranging from 45p to
£1-50 each according to size. Kabi
Ltd. Cranborne Road, Potlers Bar,
Herts., EN6 3JP.

METRIC CUTTERS

Q-Max (Electronics) Ltd., now
supply their chassis cutters in
metric sizes and linear sizes.

We have illustrated the 25mm
size which is priced at £1:05, An
Allen key to fit costs 9p.

To use these punches, a hole
must be drilled ensuring that the
Allen screw will fit through
easily. The screw is then passed
through the die (see picture) then
passed through the ready-drilled
hole. The punch is then screwed
onto the projecting Allen screw
until it makes contact with the
metal to be punched. The screw
is then turned by means of an
Allen key and the punch cuts
cleanly through the metal.
Q-Max (Electronics) Ltd., 44 Penton
Street, London, N1 9QA.

" SOLDERING ALUMINIUM

In recent months Multicore Solders
Limited have introduced to industry
their new flux cored solder for
soldering aluminium,

Multicore now believe that they
have made a significant breakthrough
and are announcing the release of
ALU-SOL Multicore Solder which
readily solders aluminium and many
aluminium alloys, does not require
any extra flux, and seems to provide
joints having significantly better
resistance to subsequent electrolytic
corrosion than any other soft solder/
flux combination considered pre-
viously for aluminium soldering.

Now a new pack (ref: Size 4) for
Servicemen and Handymen is an-
nounced which comprises approx-
imately 1Kg, 16 swg ALU-SOL
Multicore Solder wound on a plastic
reel and packed in an attractive carton
with full instructions, which will be
available from electrical, hardware
and do-it-yourself shops.

The recommended retail price is
£1-50 per reel, excluding VAT.

In case of difficulty please contact
the manufacturers direct. Multicore
Solders Ltd., Hemel Hempstead, Herts,
HP2 7EP, Eng/and

TIVTEIIL

IRRE

XLK50
418

)

LOUDSPEAKER KITS

Heime Audio Products Ltd. announce
the introduction of two new hi-fi
loudspeaker kits, the XLK-25 and
XLK-50. Ready made versions and
matching cabinet kits are also
available. Kit XLK-25 comprises an
8in. low resonance woofer and 3in.
square tweeter with aluminium cone.
Kit XLK-50 uses the same high grade
tweeter but takes advantage of a
13 x 8in. woofer with Bextrene cone.
Both kits offer very good value for
money and include a half-section,
parallel cross-over network and all
leads, terminal panel etc. NO solder-
ing is necessary for their assembly.
The kits are also supplied with
protective built-in fuse against ac-
cidental overioad. Prices (inc.VAT):

XLK-25 @ £23-17 per pair.
XLK-50 @ £42-18 per pair,

Helme Audio Products Ltd., Summer-
bridge, Harrogate, HG3 4DR.



ENTERTAINMENTS LTD.

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

SAXO

Announcing our
improved range of
constructor modules

FOR DOMESTIC
& COMMERCIAL
USE

New Versmns using 3A
'Plastic Power' Driver
Transistors Now Available.
To meet demand, - we have
included a more powerful
module in our well-
established and proven
range. These power
amplifiers are carefully
assembled, tested and
guaranteed. They ofier
superb vaiue for reliability
and versatility.

SA35 £445

A NEW ADDITION IS THE

SAS0 at £565

Carr. paid. A rugged, well built unit, capable
of 50 watts R.M.S. out, with all the advan-

35 watts RMS. Uses 7
transistors and 7 diodes
Carr, paid.

TWO NEW PA/MIXER GONTROL UNITS

OM.4H

4highZ, 4 Iow z mputs 4 sgts of controls.

Case 14”:(8”x 25" Carr. pd.
50 + V.AT,

OM.6HL case 18" x87 %2y
12 inputs (6 high Z, 6 low Z). Carr. pd.

Using grouped pairs of inputs and outputs
(high Z and fow Z inputs) with individual
bass, treble and volume controls on each
pair, plus master control. These low-noise
units will feed all' makes of amplifiers,
making them ideal for clubs, discos etc.

Standard jack sockets. Compact design. In + V.A.T.
strong metal cases. All units guaranteed for @ Channel saction modules,

for building your own
3 years. mixer. Gain—16 x_(24dB).

Tone controls—18dB swing.
Carr. pd. £3-50 + V.A.T.

| Stereo. Carr. 30p.

SAXON CONTROL UNITS "

Mono (as shown)ca". 20p.£6.50 » 2':_ ‘éf_' (; o 5 & @

£1 5.80 : _SAXON DISCO-MODULE

Two decks, and full headphone monitoring. The unit is mains cperated and measures 174" x 3* x 4* deep
and is finished with a smart white on black facia. The contmls are; Left/Right deck fader, valume, bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains on/oﬁ

COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N B. —Stereo only has mic Input.)

120 WATT HEAVY DUTY MODULE

Rugged class A driver stage, this module will run from all our mixers,

etc., and most other makes. Delivers 120 watts into an eight ohm load

and employs 4 T03 can (115 watt) output transistors. These are the

modules where extra power is demanded.

Power output 120 watts into 8 chms Module

Freq. response 20-20,000 HZ + 2dB

input sensitivity 200 mV into 10K (Carr 20p)

Construction glbre‘?lass board
x

Size x 47 (5" with
160 watt versmn £27 90 Module &
with power supply) power £1 8.95
supply Low distortion paralflel push-pull supply
r. 50p) output stage. (Carr, 40p)

tages of Saxon Amplifier design and quality.
makes an ideal unit in
disco assemblies.

Ready now.
SA100 ::= i = £10-90
t 11 transnstors 6 diodes. Carr. paid.

Reliable, tough and

BRIEF SPEC. FOR ALL THREE MODULES

All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over-disslpation and faulty inductive
loads in the SA.100,

Freq. response 15—40 000 Mz + 1dB

Distortion 2/° at § kHz

Loads 4 to 16 ohms :
Qulescent current 15 mA

Noise Better than —75 dB
Supply voltage SA35 25-45 volts

SAS50/SA100 40-70 volts
Size 4% x 4% x 17 (SA100)

47 x 37 x 17 (SA35/SAS0)
Circuits, connecting instruction and application data are supplied
free with all modules.

SOUND AND LIGHT UNITS

Qur far 3 ch | model handles up to 3KW (3000 watts) of
jighting and Incorporates varsatile sound control arrangement to
enable professional standards to be achieved. Both units are
excellent examples of Saxon guaiity and value,

SINGLE CHANNEL UNIT

Operates from 5§ to 100 watt amplifiers, Supplied
for bass note operation, is easily adapted for
treble or mid-range at a cost of- about 5p.

3 CHANNEL UNIT

Includes bass, middie and treble as well as master
controls, 2 amplifier sockets eliminate need for
split leads. Up to 3KW lighting load.- Smartly

finished steel case. Carr. 30p. £1 9.

Carr. pd.

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES

PU4S Unstabilized supply for 2 SA25/35 £4-90
PU70 Unstabitized supply for one or two SA1
7:78 carr. 40p
PS45 Stabilized module for 2 SA25’s or two SA35's
£3-50 carr, free
MT45 Transformer for above, heavy duty £2-85 carr, 20p
MT30 “Transformer for unstabilized supply complete with
rectifier diodes mounted £3-50 carr, 20p
PS70 Stabilized supply module for one or two SA100’s
£4-90 carr, free
MT70 Transformer for PST0 £4-80 carr. 40p

ALL MODULES ARE BUILT ON GLASS
FIBRE P.C. BOARD AND SUPPLIED
FULLY TESTED

Orders and personal shoppers to:

“} wide range bass and treble controls.

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

This versatile unitis now available in a biack vynide
case and so represenis even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controlied inputs with

SAXON 100 £48-50 carr. free

With an RMS output of 120 watts speech and muslic,

) watts continuous power, four individually
controlled FET input stages and wide range baas
and treble controls, this amplifier has established
itself as a unit offering quality and reliability at low
cost,

600 Watt 3 colour Ligh
Boxes Smart Rexine

LOUDSPEAKERS British made bargains!! Ao 248 carr froe.

12~ 25 watt 8/15 ohms £5-95 carr. 30p. 15”7 50 watt 8/15 ohm £14-50 cars. 50p.
127 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr, 40p.

A.K.G. MICROPHONES
D11 DHL iDEAL DISCO MIKE ONLY £9-45 (rrp £11-00),
Prices quoted do NOT include Y.A.T. 109, must be added on to total

value Of order fOl' V.A.T. S.A.E. for special price Ils{,

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

Telephone 01-684 6385

Hours 9.30 a.m.-5.30 p.m.

TRADE & EXPORT ENQUIRIES INVITED

TERMS OF BUSINESS
Cash with order (C.W.0Q.) For C.0.D. please add 35p
extra, cash by regd. letter, please

419




All individuaily boxed
and guaranteed. Full
trade discounts to bona

fide companies. Price
and availability lists on
application. PCSE 075
PC38 075
DM70 0-88 | EF80 0-48 | PC97 045
DYsl 085 | EF83 1-03 | PCO00 0-56
DYS86/7 048! EF85 0-43 | PCCB4 0-52
DY802 45 | EF86 0-90 | PCC88 0-80
EABCS0 00 | EF89 0-81 | PCC89 085
EBO1 388 | EF91 1:30 | PCC189 0-85
EB(CS81 -75 | EF92 1-40 | PCF80 0-51
EBF80 -60 | EF95 1-35 | PCF82 1-30
EBF83 -82 | EF183 0-80 | PCF86 085
EBF89 -58 | EF184 0-80 | PCF200 0-85
EC86 -75 { EH90 0-58 | PCF201 0-87
EC88 -77 | EL34 095 | PCF801 0-85
ECC81 -45 | EL36 1-056 | PCF802 071
ECC82 0-43 | EL81 090 (| PCF806 0-86
ECC83 -45 | EL84 0-47 | PCH200 0-88
ECC84 -56 | EL85 0-55 | PCL82 0-54
ECC85 -53 | EL86 095 | PCL83 088
ECC88 -75 | EL96 070 | PCL84 0-59
ECC189 <71 | EL91 181 | PCL85 0-83
ECF80 -56 | ELL80  1-30 | PCL86 0-63
ECF32 78 | EM84 1:18 | PCL805/85
ECF88 -71 | EM&7 118 083
ECHS81 1-00 [ EY5] 0-88 | PD500 1-55
ECHS83 1-00 | EY86/87 0-42 | PFL200 0-80
ECH84 0-78{ EY88 0-84 [ PL36 0-88
ECL80 -53 | EZ80 051 | PL81 025
ECLS82 6l | EZ81 0-40 | PL31A 0-88
ECL83 88 | GY501 0-90 « PL82 0:50
ECL86 -88 ' GZ34 078 | PL83 096

NEW MULLARD & MAZDA VALVES

- TRANSISTORS-INTEGRATED CIRGUITS

EXPRESS
POSTAGE

5p for 1 Valve,

NEW VALVES

Individually boxed and
guaranteed but of Euro-
pean or other origin at
greatly reduced prices.
Quotations for = any
valve not listed. Send
SAE for lists.

AZL 0-80 | EF80 0-26 | PC84 0-80
AZz3) 0-55 | EF85 0-36 | PCRS 0-60
CBL31  1-00 | EF86 0-80 | PC97 0-45
CL33 1-50 { EF89 0-28 | PC900 048
CYS1 0-50 | EF91 037 | PCC84  0-40
DAF81 080 | EF92 0-35 | PCC88 " 0-55
DAF96 0-50 | EF95 0-40 | PCCB9  0-50
DCCYe  1-85 | EF98 075 | PCC18%  0-80
DF91 0-30 | EF183 0-30 | PCF80  0-30
DFO6 0-50 | EF184  0-35 | PCFB82 -85
DK91 045 | EL32 0-80 | PCF88 -80
DK92 0-70 | EL33 1-76 | PCF801 -50
DK98 0-60 | EL34 0-50 | PCF802 -50
DL92 0-40 | EC36 0-50 | PCF805 80
DL9%4 048 | EL37 2:35 | PCF806 75
DL98 0-85 | EL41 0-90 | PCF808 0-85
DY86/87 0-87 | EL42 080 | PCL82  0-35
DYs02  0-37 | EL84 0-25 | PCL83 -88
EABC80 0-38 | EL95 0-35 | PCLB4 45
EAF42 (-75 | ELL80 1-00 | PCLRS 50
EBS1 0-22 | ¥M80 0-45 | PCL86 45
EBC33 100 | EM81 0-60 | PCL805/85
EBC41 075 | EM84 0-85 0-50
EBC8L  0-33 | EM85 1-00 ( PD500  1-30
EBF80 040 | EY51 0-40  PEN45 075
EBF83 040 | EY86 0-40 | PL36 -56
EBF89  0-82 | EZ40 075 | PL81 50
EBL31 1-50 | EZ41 075 | PL82 45
ECC81  0-40 | EZ80 0-28 | PL83 45
ECC82  0-33 | EZ81 0-29 | PL84 40
ECC83 033 | GY501  0-80 | PL500 75
ECCB4  0-30 | GZ30 0-45 | PL504 -75
ECC85  0-40 | GZ32 0-50 | PL508  0-80
ECC88 040 | GZ34 0-60 [ PL509  1-55
ECH35 1.5 | G257 125  PL802 005
ECH42 100 | HN309 1-50 | PX4 2-50
ECHS81 §'30 | KT61 1-75 | PX25 -50
ECH83 045 { KT66 235 | PY33 83
ECL80  0-45 | KT81 (705) PYS1 30
ECL82  0-35 113 | PYB2 35
ECL83  0-88 | KT8l 1-75 | PYB8 [
ECL86  0-40 | KT88 2:25 | PY88 0-40
ECLL806 2-25 | KTW61 1-00 | PY500 0-47
EF37A 120 | MUI4 1-00 | PY81/800 0-50
EF39 120 I N78 1-60 0-50

PYROL

420

Each additional Valve
add 2p.
PL84 088 aocw&
PL504 088 | PCFS00 105
PL508 105 |30C17 100
PL509 155 | 30C18/
PL802 096 [ PCF805 090
Y33 066 | 30F5/PFs18
PYB1/800 0-50 1
PY82 0-55 | 30FL1/
PY88 060 | PCES00 075
PY500A 105 | 30FL2 075
PY800 0.50 | 30FL12 1-05
PY801 050 [ 30FL14 085
u26 1.00 | 30L1/PCC84
Ules 080 o5
193 !
UABCS0 0-90 301‘15’?00182,2
boosl 00 lsorir o090
©UCCs5 080 | 30P4AMR  1-30
UCHS1  1-00 | 30P12/PC801
UCL82 070 1-0¢
UCL83  0-70 | 30P19/PC802
Viss 098 1
L }
I?LSE/ 050 30PL1/P0163:3;
6/30L2,
ECCs04 100 | S0PL13/
gFoy/EFsle | PCL800 120
1 30PL14/
30C1/PCF80 PCL88 125
051 | 30PL15 105
8P4l 300 ; 676 0-30
SP61 076 | 617TM 0-45
T41 100 | 677 0-40
Ul 100 | 6GK6GT 075
25 085 | 6K7TM 043
U26 085 | 6K7G 0-30
U191 075! 8BK8M 060
UABCS0 040 | 6K8G 045
UAF42 075 | 6K25 075
TBC4lL 075 | 6L6G 0-55
UBC81 -45 | 6Q7TM 0-50
UBF80 040 |6Q7G¢  0-50
UBFS89 040 | 68L7GT 0-4§
UCC85 045 | 68N7GT 0-45
UCH42 075 | 6BQ7GT 0-50
UCHS1 40 | 6USG 075
UCL82 6V6G 040
UCL83 0 | 6V6GT  0-45
UF41 75 | 6X4 0-40
UF89 40 | 6X5G 040
UL41 -85 | 6X5GT  0-45
UL84 43 | 7B6 078
Uv4l 48 | 787 070
UY85 -40 | 7C5 100
VR105-30 0-40 | 7C6 078
VR150-30 0-40 | 7H7 070
042 040 | 7R7 075
OB2 040 | 787 225
1R5 045 [ 7Y4 075
185 030 | 12AT6  0-40
1T4 030 [ 12AT7  0-40
334 040 | 12AT6  0-45
3v4 048 | 12AU7 088
SR4GY 075 | 12AX7 038
5U4G 040 | 12BA6 045
5V4G 050 | 12BE6 050
5Y3GT 045 | 30C1 030
524G 0-45|30C15  1.05
6/30L2 080 | 30C17 110
AKD 040 | 30C18 080
6AM5 080 | 30F5 110
8AQS5 0-42 { 30FL1 075
6AB7G 085 | 30FL2 075
6ATE 038 | 30FL14 0-85
gggg 3;33 30L15 105
6BB6 039 | 30L17 090
6BH6 075 | 30P4MR 1-30
6BJ6 055 | 30P12 105
gggglA 8-38 30P19 100
0PL1 -
6B87 138 gonla 2-3:
6BW6 0490
8BW7 090 | 30PL14 125
6C4 035 | 35W4 040
gggga 333 35Z4GT 070
- 6G 1
8CW4 070 S0OD 1.20
6523 108 | 807 050
6F25 100 | 813 ITT 413
6F28 070 | 813 USSR
6I5M 080 8575
045 0-85

8664,

All transistors, 1.C’s offered

EXPRESS are new and branded.
POSTAGE Manufactured by Mul-
8p for first Transistor.

ot e e Iard,_ Texas, RCA, Fer-
1p. ranti, Motorola, ITT,

Fairchild, Lucas, etc.

AALS 07, BDI32  0-80 : n
AaZl3 010 BEUS 038 Quantity discounts on

15 5 B - - =
AC107  0-85 | BF173 ggg appllcatlon. Send SAE
ACI26 025 | BF179 O g
AC127 0-25 | BF180 0-30 for fu" IISts'
ACI128 0-25 | BF181 0-32
AC178 0-25 | BF194 015
AC187 0-25 | BF195 18 | OC16 075 . ZTX500 015 | 2N2646  8-50
ACI88  0-25 | BF187 015 | OC20 95 | ZTX501 016 | 2N2904 018
ACY21 0-20 | BF200 -85 | OC23 -85 | ZTX503 0-17 | 2N2904A 25
ACY33 0-55 | BFS61  0.25 | OC25 -40 | ZTX531 0-20 | 2N2905  0-
AD140 050 | BFS98  0-25 | OC28 -85 | ZTX550 0-20 | 2N2905A 0-28
AD149 0-50 | BFX29 0-25} OC35 -50 | IN914 0-7 | 2N2906 -20
ADI6l 035 | BFX8S 0-20 | OC36 -85 | IN4001 06 | 2N2928 010
AD162  0-85 | BFY50 020 | 0Ca2 -40 | IN4002 07 | 2N3063 0-20
AF115 0-24 | BFY51 0-20 | OCd4 15 | IN4003 08 | 2N3055  0-55
AF116 025 | BFY52 -20 | OC45 15 | IN4004 0-B | 2N35625 78
AF117 020 | BFWIo 061 | OC73 015 | IN4005 010 | aN3614 0-59
AF1S6 040 | BY100 015|0C72 085 | IN4006 018 | 2N3615 0-75
AF239 0-40 | BY126 16 | OC76 0-40 { IN4007  0-15 | 2N3702 -10
ASY27 080 | BY127 015|0C77 0451 IN4009 05 | aN3703 010
ABY28 025 | BZX61 series | OC81 25 | IN4148  0-8 | 2N3704 010
BA102  0-30 012 | OCB1D  0-25 | I8921  0-10 | 2N3705 0-10
BAlls 07 | BZYSS series | OC81Z  0-55 | IS2033  0-20 | 2N37068  0-10
BCIO7 010 10 | OC8s3 -85 | 1320514 0-20 | 2N3707 010
BC108 010 | CRS1-05 025 | OC140  0-55 | 1921004 0.20 | 2N3708 010
BC109 0-10 | CRS1-40 0-85 | OC170 -25 | 183010 0-25 | 2N8709 -10
BCI13 015 | CRS3-05 030 |OC171  0-30 | 2Ns96 015 | 2N3710 010
BCll7 020 | CR83-40 045 | 0C200 045 | 2N897 015 2N3711 010
BC143 035 | MIE340 0-50 | OC201  0-75 | aN706 010 | 2N3815 0-85
BC147 -18 | MJE370 -70 | 0C202 -80 | 3N706A 0-12 | 2N3820 -50
BC148 . 010 | MJE520 076 | 0C203  0-50 | 2N1131 0-25 | 2N3823  0.62
BC169C 012 | MJE2955 110 | OCP71 125 | 2N1132  0-25 | 2N3303 015
BC182 -10 | MJE3055 0-75 | ORP12 0-50 | BN1302 0-18 | 2N3904 017
BCI82L -18 | MPF102 042 [ ORP60  0-40 | 3N1303 016 | 2N3905 0-21
BCIS4L 0-11 | MPF103 0-36 | T1005 30 | 2N1304 028 | 2N3906 012
BCY32 -60 | MPF104 0-37 1C44 85 | 2N1305 0-22 | 2N4058  O-1i
BCY33 0-34 | MPF105 040 | TIC226D 1.50 | 2N1308 0-28 | 2N4058  0-
BOY34 085 | NET404 050 | TIL209 2N1307 025 | 2N4060 01
BCY70 015 | OAs 0-50 | TIB43 35 | 3N1308  0-25 | 2N4061 Q-1
BCY71 920 | OAl0  0-35 | ZTX107 015 | 2N1309 0-37 | 2Nd062 0.1
BCY72 015 | OA79 07 | ZTX108 012 | 5N1613 020 | 3N141 081
BCZIL 050 | OAS1 010 | ZTX300 012 | 2N1614 020 | 40360 04
BDI21 075 | OASY 07 | ZTX301 015 | 2N2147 075 | 40361 0.4
BDI24 080 | 0A200 07 | ZTX302 018 | 2N2160 0-50 | 40362 0B
BDIST 075! 0A202 010\ ZTX304 0-25 | 2N2368A 015 | 40430  1-0¢
SN7400 0-20 | BN7425 0-48 | EN7473 0-40 | SN74107 0-50 | SN74157 1.8
SN7401 020 | 8N7427 0-42 | SN7474 0-40 | SN74110 0-80 | SN74170 41
BN7402 020 | SN7428 0-50 | SN7475 055 | SN74111 1-45 | SN74174 2.0
8N7403 0-20 | SN7430 020 | SN7476 0-45 | SN74118 1-00 | SN74175 1.8
8N7404 -20 | SN7432 -42 | SN7480 80 | BN74119 1-80 : 8N74178 1-6
SN7406 020 | SN7433 070 | 8N7482 087 | BN74121 0-60 | SN74190 195
SN7406 -30 | SN7437 -85 | SN7483 1-00 | SN74122 1-35 | SN74191 1-95
8N7407 0-30 | BN7438 0.85 | SN7484 0.90 | SN74128 270 | SN74192 800
SN7408 0-20 | BN7440 0-20 | SN7486 0-45 | SN74141. 1-00 | SN74193 200
SN7409 0-45 | SN7441AN 8N7490 075 | 8N74145 1-50 | SN74194 .50
SN7410 20 076 | BN7491AN 8N74150 8-35 | 8N74195 1-85
SN7411  0-23 | SN7442 075 1-00 | SN74151 110 | SN74198 1-50
SN7412 49 | BN7450 0-20 | SN7492 075 | SN74154 2-00 | SN74187 1-50
SN7418  0-80 | SN7451 020 | SN7493 075 | SN74155 155 | SN74198 4-60
8N7416 -80 | SN7453 20 | BN7494 0-80 | 8N74166 1-55 | SN74199 4-80
8N7417 30 | ANT454 8N7495 0-80
S g8 e o) avi leDIL T T4pinisp
§N7422 048 | SN7470 O ! :
SN7423 048 | SN7472  0-30 | sn7ato0 2.50 | SOCKETS 14 pin 14p

VAT

107, to be
added to
all orders
including
POSTAGE!

THIS MONTH’S

ITT NUMICATOR
TYPE GN4PA

LIST PRICE £2-70
" OUR PRICE £1-25
Data Sheet Supplied

SPECIAL OFFER

TERMS OF BUSINESS: C.W.0. Ajc's available to approved
companies on application. Telephone and telex orders ac-
cepted. Export and trade enquiries welcomed. Lists, etc. on

application. Open daily
Closed Sat. 1-3 p.m.

‘to callers 9 a.m.~5 p.m. Mon.-Sat.

1 VALVE MAIL ORDERCO.
16a Wellfield Rd., London, SW16 2BS -
01-677 2424 Telex: 946 708.

Tel
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made with a normal multimeter, the deter-

mination of voltage is probably the one most
commonly atiempted and the measurement that is
most likely to give rise to erroneous results.

OF ALL of the basic measurements that can be

MEASUREMENT ERRORS

Consider for a moment the circuit of a low power
audio amplifying stage in any piece of eguipment,
Fig. 1. The current through R3 will, with no input
signal, be of constant value determined by the values
of R1, R2 and R4, and will not be altered if the value
of R3 is altered providing that the voltage at the
collector of the transistor exceeds that at its base by
2 volts or more.

Let us suppose we wish to measure the voltage
across R3, and given that the transistor delivers a
current of 100xA and the value of R3 is 100kQ, the
voltage across the resistor will be 10V.

If we measure the voltage across R3 with a normal
multimeter of 20kQ/volt sensitivity then, on the 10V
range, the meter will appear as a 200k} resistor. If a
900k} resistor is shunted across the 100k resistor
the apparent resistance drops to 66-7k{), and con-
sequently the voltage across the combination drops
to 6-67V, vastly different from the 10V correct value.

R1 &

s R4

AM 0034

Fig. 1: Basic transistor circuit to demonstrate errors possible when
using low sensitivity meters.

)

D.J. SILVESTER

it is obvious therefore that a meter with a higher
sensitivity would give much less error, but although
valve and FET voltmeters can be built by the home
constructor, difficulties can occur due to thermal drifts
as the components in the circuit warm up. The circuit
to be described uses a »AT741C integrated circuit as
the amplifying element of the circuit hence elimin-
ating drift problems. Since it is difficult for the
amateur to obtain high value, high tolerance resistors
the sensitivity of the circuit has to be made 100k/
volt although 1MQ/volt would be preferable.

R2

Vout
Noninv,

R3

Fig. 2: Use of the 1tA741C integrated circuit as an amplifier.

* coniponents list

Resistors .
Rt 100k 1) R6 10k
Re  300kQ | ) R7 10k W 5%
R3 1MQ T&Wi‘}{, R8 10k - g
R4 3MQ o Rg 8200 |
Rs 1OMQ | :

(R4 is 2 x 1-5MNIC2)

VR1 10kQ2 Hinear potentiometer
VR2 5000 miniature preset pot

Miscellaneous ) o
© 101, pAT4C (TOS5 or DIL). 81, 4-poie 6-way, {from
9% 2-pole 6 way wafers). M1, 100zA FSD, scaled
0.3 and 0-10 (RS-MR31). Case, approx 7°x 4" x 2",
Terminals (2). Knobs (2). Battery clips (2 pairs).
Terry spting clips (2). Batteries, PP4 (8V-2 off}.
Verpboard, T

421
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o100V : e
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> e VIV _
Off RS 10M off - .
i i -
(R43M 7 it oy
Sia : i Sib 7 PP4)
R3 1M 1 - Rs 100uA ¢ ..
. . 11 [ '1(\}!(& [/_\ o s
N S HATAIC e "\/(J-‘“
+ AN Ri100k + et Rggg
Test ) 3 - 82003 .
termirials 3
= R é / .
10k 2 : VR2 5000
Adjust zero Calibration
. 4 L
Note: Circuit isolated from box. Ot 3 -
- F gy
S1d R PP}
. . - ) A —— .. s

Fig. 3: Full circuit of the high sensitivity voltmeter. If difficulty 1s
experienced in obtaining a suitable wafer switch, Sic and S1d could
be replaced by a separate double pole toggle switch.

To To VR1 rotor To S1b, To M1 To Stc To
VR1 Jand rotor ~ve rotor VR1
S1d rotor

‘.

iz

T

ic

g

7]
ih]

RS

%
7
'5

T4
i

To —ve terminal L—_—I

and To M1
battery common +ve

Two brackets
glued to Veroboard
with epoxy resin

AM 0037

A Fig. 4: Layout of the small veroboard carrying the IC Supporting
brackets are cemented to the box lid.

Fig. 5: General fayout of components on box lid with connections | 3
to range switch.’

Fig. 2 shows the basic inverting amplifier used in
the meter. If we assume that the IC is perfectly
matched (it would give no output if both inputs were
earthed), we can prove that if R2 and R3 are not the
same value the output voltage will not be zero, due to
the currents being drawn through these resistors.

The IC has two terminals for offsetting small differ-
ences due to mismatch of components in the IC and
the tolerance of the external resistors, as well as
frequency compensating components to prevent

492

i

L —

T

(O

Q)

H

2

@

N
=
RN,

SRR NN NN NN NN

NENANNNNNRNNNNNNY

SNNNNSY

Brackets glued
to lid with
epoxy resin

S1b rotor
S1a below

Veroboard
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+
PP4

Battery clips
. glued to lid
with
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PP4
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERS IM

tn

STEREO AND MONO
Plays 127, 10”7 or 7” records.
Auto or Manual, A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v. Tl
Size 1834 x 1liin. 3
Above mo:or ‘l;oarg 8%in. .

Below motor board 23in.
B e e 30N x7ar £8+25 Post 26p.

PORTABLE PLAYER CABINET AT

Modern design, black rexine covered,
silver Iront gritle. Suitable for above player. Post 25p.
Motor board cut for BSR deck.
WOOFER AND .

E.M.I. WOQFER AND £5.75
Available separately Post 26p
Wooler £4-25, Tweeter £1-80.
Comprising a fBine example of a Wooler
103 x 8iin. with a massive Ceramic
Magnet, 440z, Geuss 13,000 lines.
Alyminium Cone centre to improve
middie and top response. Also the E.M.I.
Tweeter 3}in. square has a special light-
weight paper cone and magnet flux o
10,000 lines. Crossover condenser and p
tull instructions supplied.

Impedance Standard.......... 8 ohms
Mazimum Power
U!eiul Response

SUITABLE ENCLOSURE 20x 13 x 9|n. £9-90 POST 25p
DERN GROOVED FRONT DESIGN, TEAK FINISH

SPECIAL OFFER

SMITH'S CLOCKWORK 15 AMP

TIME SWITH

Single pole two-way

Maker’s last list price £4-50.

Brand new and fully guaranteed.

Surfsce mounting with fixing screws.

Will replace existing wall switch to give llght for return

home, gerage, automatic anti-burglar lights, etc. Variable
knob. Turn on or off at full or intermediate settings.
TWO TYPES AVAILABLE 0 TO 60 MINUTES OR 0
TO 8 HOURS. OUR PRICE 21-65, P. & P. 15p OR £3

PAIR. (STATE TYPE A OR B WHEN ORDERING.)

WEYRAD P50—TRANSISTOR COILS
RA2W Ferrite Aerial. . Z% Driver Trans, LFDT4 58p

Osc, P50/1AC........ Printed Circuit, PCA1 88p
I.F. P50/2CC 470 kc/s. 36p J.B. Tuning Gang.... 85p
3rd L.F. P50/3CC .... 36p 10

Weyrad Booklet.
OPT1

Spare Cores.......... p
Mullard Ferrite Rod 8 x Zin. 20p, 6 x &in, 20p.

VOLUME CONTROLS | 80 onn Coax 4p. va.

BRITISH AERIALITE
b K. ohms to 2 Meg. LOG or
LIN. L/ 15p. D.P. 25p. AERAXIAL-AIR SPACED

40 vil, 140 . 2.
STEREO LS 65p. D.P. Top. | bRicG o L ony - 0de" o

FRINGE LOW LOSS
Edge 5K.8.P. Transistor 25p ' Ideal 625 & colour |0p yd.

8in & 10in ELAC
HI-FI SPEAKERS

Dual! cone plasticised toll

Bass resonance 55 cps.

10in. 12 wait
SPEAKER SALE!
State 3 or 8 or 15 ohm.,

surround. Large ceramic

8 ohm eoil.
£375 &

music power, 25p

With twin tweeters £4.50

(As illustrated)

magnet. 50-16,000 cps.
8in. 10 watt,
E.M.I. 131 X 8in.
and crossover, 10 watt.
Post 26p

With flared tweeter cone and ceramic

magnet. 10 watts.

pr s 8275
BOOKSHELF ™ rp o hox
CABINET £5.50 2?1:
BRITISH MADE STEREO
MULTIPLEX DECODER

Brand New. 7 fransistors plus integrated
circuit. Fibre glass printed circuit board.
Size 2} x 8} x #in, Pre-aligned. Com~
plete with stereo beacon indicator. 12V
d.c. operation. 400mV output for 100mV
isnput.tFlgl insltruetions for any FM Tuner.
ome technical experience Post
essential, £6 95

BLANK ALUMINIUM CHASSIS 18 5.w.g. 2in. sides. 6 x 4in
45p; 9 x 7in, 60p; 11 x 7in, 70p; 13 x %in. 80p; 14 x 1lin.
85p; 15 x 1din. 99p. 11 x 3in. 50p; 16 x 10in. £1,
ALUMINIUM BOX 6 x 4 x 4in. 80p.

ALUMINIUM PANELS 18s.w.g, 8 x 4in. p; 8 x 6in. 15p;
14 x 8in.18p; 10 x 7in. 19p; 12 x 5in, 20p; 12 x 8in. 28p;
18 x 8in, 28p; 14 x 9in. 34p:12 x 12in.40p; 168 x 10in. 50p
PAXOLIN PANEL 10 x 8in, 15p.

18 ~ 10 x 9in.

RADIO COMPONENT SPECIALISTS

Minimsum post 20p.

Hlustrated Colour Brochure

ANOTHER RCS BARGAIN!

4 Transistor Mono Amplifier

Powerful 3 watt output. 15 ohm, AC mains operated with
transformer. 3-Controls, volume, treble, bass and On/Off
switch with knobs. Ready made on printed cireuit board.
Fused inputs and outputs Famous make,

Size 8in, wide x 41in. deep x 3in. high.

Suitable 77 x 4” speaker, £1, PRIC E £5'9

R.C.S, STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transiormer
input 200/240v. AC. Output voltages available 8 or 8 or
12 or 15 or 18 or 20v. DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. £2 20 POST
Details S.A.E. Size 84 x 13 x 13in.

Post
25p

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Tdeal for Mike, Tape, P.U,, Guitar. Can be used with
Battery 6-12v or H.T. line 200-300v D.C. operation.
8ize 1§” x 1}” x §”, Response 25 c.p.s. to 25 Ke/s. 26db gain.

For use with valve or transistor equipment. 99 Post
Full instructions supplied. Detzils S.A.E, P 10p
NEW ELECTROLYTIC CONDENSERS

2/350V .. 14p | 260/25V .. 14p ; 50+50/350V .. 5Cp
4/350V .. 14p | 500/25V .. 20p | 60--100/350V .. 86p
8450V .. 18p | 1000/26V .. 85p | 82+ 32/250V .. 20p
16/450V  22p | 1000/50V .. 47p 32+32/450v .. 45p
82/450V  35p | 84-8/450V.. 22p | 850+ 50/325 55p
256/25V .. 10p | 8418/450V 25p 82+32-‘-82/350V 5&p
50/60V .. 10p | 18+ 16/450V 40p | 100+ 50-50/350V 55p

100/25V  10p | 82+ 82/350V 40p

LOW VOLTAGE ELECTROLYTICS

1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V, 19p.
500mF. 12V, 15p; 25V, 20p; 50V,

1000mF. 12V, 20p; 26V. 85p; 50V. 47p, 100V. 70p.
2000mF, 6V. 25p; 25V. 42p; 50V. 67p.

2500mF. 50V. 62p; 3000mF. 25V. 4'711' 50V. 85p.
5000mF. 6V. 25p; 12V. 42p; 256V, 756p; 85V. 85p; 50V 85p.

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p
PAPER 360V-0'1 4p, 0- 5 18p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 bp; 0-25 8p; 0-47 25p
SILVER MICA. Close tolerance 19, 2-2-500pF 8p; 500-2.200
pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01m F 30p; each.
TWIN GANG. “0-0° 208pF-176pF, 85p; 500pF standard
45p; 3854365 with 25+ 25pF Slow motion drive 50p.
SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p; 501!F 55p.
NEON PANEL INDICATORS. 250V AC/DC Amber 20p.
RESISTORS. { w.,  w., 1 w., 1p; 2 w., 5p 10 ohms to 10 meg.
HIGH STABILITY. + w. 2°’ 10 ohms to 6 meg., 10p.
Ditto 5% Preferred values 10 ohms o 10 meg., "ip.
WIRE-WOUND RESISTORS. 5 watt, 10 watt, 15 “watt
10 ohms to 100K 10p each; 2% watt, 1 ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL. Valve Type 35p.

COMPACT PORTABLE STEREQ HI-FI

Two full size loudspeakers 13§ x 16 x 38%in. Player unit
clips to loudspeakers making it extremely compact,
oversll size only 182 x 10 x 8%in. 8 watits per chanmel,
plays all records 33 tpm 45 rpm. Separate volume and
tone controls. 240v Af malcs. Attractive Brown colour,

weight 131bs. £25 + 84y rarriage.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. 2 Tran- Our Price
sistors ready allgnedfreqmres 10.7
Me/s IF. Complete with tuning gang. £3'95
Connections  supplied but some
technical experience essential. Post 20p.
MAINS TRANSFORMERS *%; ot
R25p each
Eagle MT12 12-0-12 v. 50 mA.................. 9

0p
250-0-260 80 mA.8-8v.358.63v.1a.0or5v.2a. £2:60
850-0-350 80 mA.6-3v.3-58.88v.1a, or5v.28, £300
800-0-300 v. 120 mA.,8:8v.4a.C.T.;6:3v.2a. £3-25
MINIATURE 200v.20 mA,, 6-8v.1 2, 2§ x2} x2in. 75p
MIDGEY 220 v, 45 mA., 8:3 v. 2 a. 21 x24 x2in, 90p
HEATER TRANS. 683 v.8 8. ................ 80p
GENERAL PURPOSE LOW VOLTAGE Tapped Ontputs
at 2 amp. 3,4, 5, 8, 8, 9, 10, 12, 15, 18, 34 and 30 v. £2:25
1 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 38. 40, 48, 60, £2-25
2 amp. 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 80, £3-25
b amp. 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60.£8-75
8 amp. 5, 8 and 18 v, £1-00; Ditto 5 amp. £1-20.
$ amp. 8, 5, 8, 10, 18 and 5-0-5 v, £1-30; Ditto 5 amp. £1-60
8-0-6v. 500 mA., 90p, 9v, 1 amp, 95p. 12v. 300 mA., 75p.
12v. 500 mA., 8511. 12v. 760 mA., 95p.
AUTO TRANSFORMERS 115v. to 230v. or 230v. to 115v.
150w. £2:25; 500w. £6-25; V50w. £10; 1000w. £15.
CHARGER TRANSFORMERS Input 200/250 v. for 6
or 12 v., 1 amp, £1-50; 2 amp. £1-80; 4 amp, £2-50.
BATTERY CHARGERS I}A £2;3A 23; 44 £4. 5A.£4-50

FACTORY ACT! MAINS ISOLATING TRANSFORMER
Primary 0-110-240 v. Secondary 0-240 v. 8 amps. 720
watts. Insulated terminals. Varnish impregnated. Fully
enclosed in steel case with fixing feet. Famous make.
Value £19. OUR SPECIAL PRICE £| 0 Cal'rlage
IDEAL FOR COLCUR
Can be used as 800 watt Aute Transformer 240 110V

Radio Books & Components Lists 10p.

ALL MODELS “BAKER SPEAKERS” IN STOCK
Hi-Fi E Manual 20 plans, designs,
crossover data and cuhlc tables. 42p. Post Fres

BAKER l2|n. MAJOR £i0

P. & p. 25p
30-14,600 c.p.s., 12in. double
cone, wooler and tweeter cone
together with a BAKER
ceramic magnet assembly
having 2 flux density of
14,000 gauss and a total flux
ot 145,000 Maxwells. Bass
resonance 40 c.p.s. Rated 20
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c.p.s.
with tweeter crossover, baffle

and instructmns

s | £12.50
BAKER “BIG-SOUND” SPEAKERS P. & p. 25»
‘Group 25' *Group 35' ‘Group 50
12 inch 12 inch 15" inch
25 watt £8-80 35 lvxv'fn £9 90 50 watt £22

3 or 8 or 15 ohm ! 3 or 8 or 15 ohm |8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER CABINETS

For 12in. or 10in, dia. speaker 20 x 13 x 9in, £9-80 Post 25p
For 13 x8in. or 8in. speaker 16 x 10 x 9in. £5-50 Post 25p
For 8 x b5in. speaker 16 x 8><6m £4-40 Post 25p
For 6in. and tweete 12 x 8 x8in. £4 Post 26p
LOUDSPEAKER CABINET WADDING 18m wide, 15p §t.

GOODMANS 64in. HI-FI WOOFER £4 o

8 ohm, 10 watf, Large ceramic magnet.
Special Cambric cone surround. Frequency
response 30-12,000 cps. Ideal P.A. Columns.
Hi-Fi Enclosures Systems, etc.

Suitable Cabinet 12 > 8 x 6, £4-00. 1
Suitable Tweeter, £2-00,

ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
end a_smooth extension of total response
from 1,000 cps to 18,000 cps. Size 3 x
3 1>§ 21i1n. deeg.lRahng 10 watts, 3 ohm
or 15 ohm models,

Crossover, 85p. £I 90 Post 10p
SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
Horn Tweeters 2-18ke/s, 10W 8 ohm or 15 ohm £1-95.
De Luxe Horn Tweeters 2-18 Ke/s, 15W, 15 ohm £8-50.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 16 ohm 95p.
LOUDSPEAKERS 8 OHMS. 7 x 4in. £1-25; 6lin. £1-50;
8 x 5in. £1-80 8in. £1-75; 10 x 6in. £1-90: 10in. £2-00.
SPECIAL OFFER: 80 ohm, 2%in,; Ziin. 35 ohm, 2in.,
8in., 25 ohm. 2iin. dia., 5in. dia, 6”7 x 4" EACH
16 ohm, 33in. dl 6x 4m 7x 4m 8 >< 5in. TYPE
3 ohm, 2%in.; 2§in.; 84in,; bin. dis. (8 x 4in. 8 ohm £150)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in, diameter 4 watt: 10in. 5 watt £2.20, 12in, 6 watt 3 or 8
or 15 ohm models £2-50 each. Post 15p

VALVE OUTPUT TRANS. 25p; MIKE TRAKS. 50:1 25p.
5 WATT MULTI-RATIO.-3, 8 and 15 ohms, 80p.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All transistorized. 4 inputs, speech

and music. 4-way mixing. Output

8/15 ohm. A.C. 200/250v. Separate

Treble and Bass controls. £ Post.

Guaranteed. Details S.A.E. Free
BARGAIN AM TUNER. Medium Wave. £4.95
Transistor Superhet, Ferrite aerial. 8 volt.
BARGAIN 4 CHANNEL TRAN ONO MIXER.

Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner £
with separate controls into single output. 9 volt.

STEREO VERSION OF ABOVE £5 95

BARGAIN FM TUNER 88-108 Mec/s 8ix Transistor. 8 volt
Printed Circuit, Calibrated slide diel tuning. £} 4.85
Walnut Cabinet. Size ? x 5 X & in.

£9.85

BARGAIN FM TUNER as above less cabinet.

BARGAIN § WATT ANMPLIFIER. & Transistor £4,50
Push-Pull Ready built, with volume, treble
and bass controls 18v.

COAXIAL PLUG 10p. PANEL SOCKETS 101! LINE 18p,
OUTLET BOXES, SURFACE OR FLUSH

BALANCED TWIN FEEDER 300 ohms 511 ym‘d JACK
SOCKET  Std. 4p, 23p.
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket ﬁp.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. D!
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOOKETS Lend
8-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; -pln 25p.

VALVE HOLDERS. 5p; CERAMIC 8p; CANS 5p.

TWO RPM GEARED MOTOR

24Gv. A.C. mains, Ideal for displays/disco 95 post

hghtwheels. P 25p.
. GRAM MO'I;OOR o

120v or 240v. A.C 2 0 TP, -pole

’70mA Sp:ndle % x Jfin, Size 27 x 2% £| 00

24 Post 256p.
DELUXE 4 POLE MOTOR 1400 rpm.42W size 3}" x 37,
post 25p. £1-95.

337 WHITEHORSE ROAD, CROYDON

Open 9=6 Wed. 9=1 Sat. 9=5
Buses 50, 68, 159 Rail Sethurst.

(Closed for lunch 1.15==2.30)
Tel. 01-684-1665,
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Newest, neatest
system ever de-

I'NTER-LO-B-K-I-N-G-

L] 7LASTIC STURAGE DRAWERS ELECTROKIT

sistors, capacitors, oy
diodes,  transis-
tors, etc. Rigid §
plastic units, in=
terlock together
in _vertical and
horizontal com-
binations. Trans-
parent plastic

12 Lauderdale Road, London, W.9
Telephone 0§-286 COI |

LIGHT DIMMER. Kit contains all parts including circuit
and construction data, 480 watts, fully suppressed.

any size cabinet for wall, bench or table top. ety
SINGLE UNITS (57 x 21" x24”) £1-25 Dozen
DOUBLE UNITS £2-15 Dozen

drawers have label 3 . Price £2-10
RO R i il SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971), £9-50.

This kit includes all the parts for the assembly of this
popular and reliable system. The hardware and the con-

TREBLE (3D) £2-20 for 8 Mﬁksrgss struction data are included.

DO UBLE TREBLE 2 drawers in one outer case (6D2) £3.25 s it 5 5 ;

for 8 extra large size (6D1) £3+10for 8, Carriage 3(5p Qrders over £10postiree S(—.‘nd. for details of kits aval_lat,’le (ple,as,e enclose S.A.E.).
QUANTITY DISCOUNTS! 5%, in £| for orders over £6, 7% over All kits sent POST FREE within the limits of the U.K.

£10, 10% over £20. Quotation for large quantities, R

PLEASE ADD 109 VAT TO TOTAL REMITTANCE. Please note, prices shown do not allow for V.A.T. Please

(Dept. PW9) 124 CRICKLEWOOD BROADWAY, add 10% to your order.
LONDON N.W.2 01-450 4844

ALL PRICES INCLUDE VAT

BARGAIN PARCELS 14lb at £1:60 plus 35p p.p.; 28Ib at £3:00 plus COMPARE OUR PRICES
57p p.p.; 56lbat £4-95 plus £1-37% p.p. Contain pots, Res. Valves, Diodes Speaker Bargains ACOS GP101 COMP. CRYS. 65
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip EM.L.13x8in 3, 8 & 15 OHMS 19-Tt SONOTONE STEREO
T Witk weeter | B0 | eSRYRLAL, sir carTRIOEE P
FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH, medium TWIN TWEETER [ . £3.53 | —OLAGE 30 per CARTRIDGE
Persistance, green. Ideal scope tube. Type 350-20 watt with Tweeter Mic;ophone Bargains .,
Also 7BP7. All unused as new. Price £1-55 post paid. & BOXH;?,,%“ 32'127OD'HMS i £1:10 8%14‘; cg’jé‘ym*!if“‘ cassefteo 5
NEW HEAVY COAX CABLE dia. ” 70 ohms approx. S0ft. lengths £1-55, 61" (93850) 8 ohm .. ..o £2-20 type stick .. oo .. £1:00
p. & p. 324p. 100 ft. lengths £2-97, p. & p. 55p. 3 &”1(14/3‘3“000%-3\/%2"13513 w?é;: £4-00 CM7<I>t F;‘LANETl stick metal, st
M. " 8switch crysta .o . .
AERTALS. New Condition Whip Type, 4ft. 22p; 11ft. 821p. all collapsible F/{VlrfEG7NEI 8 %hm8 T £1'0: DM16t0’Dynamic unl-dir, ball €315
. P, . 4ft. b . 15p. i x4in3& 0o -8 metal _, an oo .. .
;%poevel) 6";‘%; ;tt&lgpz_}%g p. New bases on adjustable clamp for the cg[&?fg"ﬁ&”q}‘-&ﬁ,ﬁ” - if'}: UDb"?f’ Sot(llﬁoo OHM dni-dir, o
2 S ; : 7 15, . - atl meta ao ao Qo o
CRYSTALS AS NEW. Hc 6u, 5,345; 5,030; 4,945; 4,875; 4,840; 4,795; BAKER GROUP 25 12 25 TW209 LESSON DUAL IMP
4,580; 4,660; 4,520; 4,510; 2,295 Kc/s. 55p each plus 8p p.p. ;’!Q\T‘Lﬁ %/%EAO(;‘"\;T . “333 cgﬁ%gﬁgghuﬁ;;&“bm . £5.75
OUR SELECTION OF 6-Ex. Equ}.ll\/{)ETERS consisting of Jin.. ‘éﬁini 2in. 2578 or 64 OHM p. & 10{:.’ &p.10p | SOOOHM . o 2783
i . Mi i ice - N . 27%p, 4”8 or p. & p. 10p, 0 L .
iy ordes iy S OO0 23 POSTAGE 25p pér SPEAKER LAPELTYPE crystal 11 40
Kit-F Cabi T p each.
ANY HEIGHT AERIAL TUBULAR SECTIONS #” dia. X 3ft. long. Brass 77 X 107 x 62 witn 2 1o & — ;
screw in ends, copper coated and painted. Good condition. 223p p. & p. 5p or 8” CUT OUT .. .. £2.88 g‘%ﬁ?'y Et"s"""gt"d"s "
each. Minimum order 6. 18fx 11EA);|I93V;(i)th 13” x 8” cutout 3.9 at 150 ma O Sv d.c. output £1-90
AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 1% inch 500 mico/ (12//; 127 X6") with a8 x 5” or 12v d.c. input (for cars, fits in
ampmeter 3 gang tuner 75 PF geared BNC type socket size 537 X 437 x FLOUTOUT . o .. £2:25| Lohtor socket) 6, 7 ord o
5". Price £1-65, p. & p. 271p. (PLEASE SPECIFY CUT OUT) poiSpOftutat 00 mA .. £2§
. p per Cabinet for p. & p. : :

NEW AELRIAL WIRE ON BOARDS 7/22 UNCOVERED 901t 50p. 100ft. Cartridges with standard fittings & | Tapes — "MYLAR” base finest
T Dot s ACOS GPOIISC o GROI/ T hon s g0 1t a8
AERIAL POLES 4ft high 2” in diameter push-in type as new 75p each p. & . " i 37 P
25p each minimum four. ?BSIE:E S,TERE.O. CCTMPAT._ -90 g" 1383}: 232 ;” }ggg :: :g:
AERIAL MAST POLES approx, 5ft high 2” dia. Interlocking ends. Mini- ﬁgos GP34 STEREO CER. £1-50 | 527 900ft 49p 77 24001t 95p

mum order three. New condition, £1-10 each section. Carriage 374p each Acgg %2%565;15.252002;2' g;g 5§ 1200 ﬂE §5p
section. 4” 75 ohms Coax in 50ft coils with BNC plugs good condition. 9THAC SONOTONE STERED POSTAGE 9p each.
Price £1:10 + 32ip p.p. QT%EARagI%(()?‘llé'IMOOI‘?‘ED) o &1 PI?ASTIC RLIBIRARY CASES
TR . 5i 5 16,
215 INOEYV hSOOua PENNY SIZE METERS complete with jack plug price STEREO CER. (DIAMOND) 7 53in Recls 19
+10 each, p. & p. 10p. SLIMLI .. . . . 7in Reels 21p
COMMURICATION RECEIVER PCRS price £10. post paid. ‘ ACOS GP67/2C MONO CRYS. -85 | P.&P.5peach
THIS MONTH'S SPECIAL OFFER
C.W.0. CARRIAGE CHARGES MAINLAND ONLY E.MJI.( Lol(jgs?]eal;%r E.r:c_l‘gﬁrure kit. (lI.EK 450/8) cofv;pri;in%ﬁl E:Mllal450
peakers ohm watt weeter, plus cross-over} an 2 abinet
WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE kits 18”7 10" x 117 plus Acoustic Wadding, Glue, Screws, Instructions.
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS, Recom. Retail Price £29-20, Bargain at £18-00 inc. V. A.T. plus 50p p.&p.
A H THAGKER & soNs LTD SEND 25p FOR COMPLETE CATALOGUE Add‘m% VAT onprices, inc.P.&P.
s Hia a RIVERSDALE ELECTRONICS
Radio Dept., High Street, Cheslyn Hay, Nr walsa"’ Mail Order Department W9/73, P.O. Box 470, Manchester M60 48U
Staffs ALL OUR MERCHANDISE IS FULLY GUARANTEED

This advanced high-fidelity integrated amplifier is With free instruction shest.

completely self-contained and only requires con- :

necting to mains, speaker and input. PRICE £6. 93 (inc. VAT) plus 25p p. & p.

Idzally suited for. Guaranteed 12 months against failure in normal
| use.

MONO RECORD PLAYERS
MONO CONVERSION TO STE

REO 5 TRADE ENQUIRIES WELCOMED
STEREQO CONVERSION TO QUADRAPHONIC

(x 2 Microchip + Decoder)

T.V. AMPLIFIER NAME ..........

TAPE AMPLIFIER

P.A, INSTALATIONS ADDRESS ...,

AUDIO ALARM ETC.

SPECIFICATIONS

OUTPUT 5 watt RMS (10w peak) Please send ,,

PEICL RS B P SR =
less than I .0,

LOAD IMPEDANCE 4 1516 o 3 enclose P.O./Cheque/Money Order

INPUT IMPEDANCE 100k ohm Nominal RAYMER ELECTRONICS LTD

POWER GAIN 40db Typical STANLEY RD. CAMBRIDGE CH5 SLB

SIZE 140 x 80 x 45mm Reg. Bus. 1031205
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oscillation. The final circuit. Fig. 3, is very simple to
construct and is an excellent project for a beginner,
as well as being a very usetul instrument.

CONSTRUCTION

The entire circuit is built on the lid of a 7" X4/ X
2" diecast aluminium box using the base as a cover.
The switch should he assembled so that the two

Photograph of completed voltmeter, which can be compared with the
jayout shown in Fig. 5.

wafers are separaied by 6BA spacers, 17 long. The
switch should only move through six positions, the
“off” position being with the switch turned fully anti-
clockwise, when viewed from the front panel.

The resistors R1 to R5 are mounted on the switch
so that as the switch is turned clockwise the value is
reduced. The remaining switch positions are con-
nected so that when the resistors are in circuit the
batteries will be connected to the board.

The circuit board, Fig. 4, should present no con-
structional problems provided that reasonable care is
taken and that the copper strips which are supposed
to be cut are completely severed. Fig. 5 shows the
details of the switch wiring. The remaining work con-
sists of attaching the assembled parts to the lid. The
circuit board is stuck to the case, two pieces of bent
metal supporting the board, the Terry battery clips
being attached in the same way, after which final
wiring can take place.

CALIBRATION

. The meter should now be in working order and
can be switched on. By turning the offset potentio-
meters VR1 it should be possible to zero the meter.
If the direction of rotation of the potentiometer and
the movement of the needle do not coincide the wires
to the ends of the potentiometer can be interchanged.
The meter is calibrated by using either a known
voltage source or a 1-35V mercury battery. This volt-
age is connected to the instrument and by rotating
the present VR2 the meter can be set to the correct
voltage. . [ |

ldeal resist

In recent months there appears
to have been increasing use made
of Printed circuit boards in pro-
jects published in P.W. The
commonly used resist mentioned
enamel paint suffers from two
major disadvantages.

(1) It may take up to six hours
for the paint to dry. This increases
the chance of smudging and hav-
ing to start all over again.

(2) It is difficult to remove
the enamel while it is wet. This
means that any mistakes made
when painting on the resist can-
not be easily corrected.

After spending many hours
sweating over an artist’s brush
and hot copper laminate, I de-
cided to try using women’s nail
varnish on the laminate. This has
proved far better than enamel
paint and dries within minutes.
Mistakes can be corrected when
dry by just scraping with a
modelling knife.—D. K. Baruth
(Northumberland).

Improving VHF radio

Further to my article in the
April issue of PW, readers in
areas of poor reception may
obtain higher gain with the FET
amplifier, Fig. 2, by shorting out
B4 or reducing the value to 82
ohms. Experimentally, a 250 ohm
pre-set potentiometer could be
fitted and the optimum value
found for a particular location.

Alan C. Ainslie
(Worksop, Notts.)

Power supplies

Correspondents have pointed out
to me that in “Regulated Power
Supplies for your Transistor
Radio”, PW June 1973, there is a
minor error.

It is not, of course, true to say

that the output voltage is higher
than the zener voltage, it is lower. -
This hardly affects the operation
of a transistor radio, which is
designed to function at low
voltages, as supplied by a partly
exhausted battery.

The mistake crept into the
article due to my misreading a
hastily written workshop note.
J. N. Watt (Surrey).

Play the game Lads!

Would it be possible to enlist
your aid in bringing to the notice
of “CQ!” Column participants that
some of them are just bad-man-
nered opportunists.

I am no eccentric old buffer
but admit to having had your
magazine every month for years.
My grouse relates to having, time
after time, sending free copies of
PW. PE. TV etc. to various
people who do not even acknow-
ledge receipt—Ilet alone refund
any postage. The last time this
happened was in response to a
“CQ!” published in the February
issue. I'll not mention any names
or addresses but hope the
recipients’ consciences will bother
them.—R. Williams (Gloucester-
shire). ) g
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GORDON KING
PART 1

HE BBC is currently adopting a new approach

I with regard to the linking of studio centres to

transmitters, notably for mono and stereo VEF
radio programmes on the FM system of broad-
casting. This is facilitating the introduction of stereo
to FM transmitters which have hitherto been too re-
mote from studio centres for equalised and balanced
linking via the earlier radioc and line analogue
circuits.

Stereo demands high performance links capable
of conveying two audio signals in isolation over
hundreds of miles without quality impairment, im-
balance or variation in transit time. Unless these
requirements are adequately satisfied degradation
of the stereo effect at the receiving points is bound
to follow. On mono, of course, the requ1rements are
significantly less critical; for a start there is only
a single circuit to bother with, and phase distortion
(i.e., transit time variation) on this is of minor con-
sequence.

PULSE-CODE MODULATION

The new approach is based on translating the
analogue signal (i.e., the type of signal yielded by
a microphone or gramophone pickup, for example)
to digital form, linking the signal in this form and
translating it back to the original analogue for modu-
lating the transmitter. The series of digits so pro-
duced corresponds to amplitude samples of the audio
analogue. The digits are of simple zero/one form
(i.e., binary) and the nature of the series (i.e., 011,
101, 111, etc.) reflects the instantaneous amplitude
and polarity of the real audio signal.

In other words, the manner in which the digit
series is coded is a direct function of the audio signal
at that instant. It is thus a relatively simple matter
to decode the pulse chain to reform the original
audio analogue.

A major advantage of this -scheme is that it is
far less worried by noise and repeater non-linearity

The six element beam aerial shown in the heading is the Antiference
Ltd. ""Mushkiller”, type FMZ264,
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than direct analogue linking. Indeed, any noise on
the digits or pulses can be sliced off without impair-
ing quality of the ultimately decoded signal.

The system, which is not new-—the BBC has been
experimenting for ten years with digital techniques
applied to audio signals, is known as pulse code
modulation (pcm). A high quality pcm system re-
quires more than a mere three digits to secure the
necessary number of sampling levels. The number
of levels sampled is related to the number of digits
n in terms of 2° Thus only eight audio amplitude
levels can be sampled with a three-digit binary code.
The BBC uses a thirteen-digit binary code which
corresponds to the sampling of 8192 levels—but the
system also employs a parity ‘bit’ for error correc-
tion—and the sampling rate is 32kHz.

13-CHANNEL CAPACITY

The system carries thirteen high-quality audio sig-

nals in a single wideband circuit. The sending equip-
ment is located at the London Control Room and the
thirteen-channel multiplexed output is communicated
by coaxial cable to the microwave system which
directs the pcm signals to the transmitters. The thir-
teen-channel capacity provides the necessary scope
for any future activities, since any one circuit can
be used either as-a mono channel or one of a stereo
pair, and it would be possible to utilise four channels
for quadraphony. Thus the future is well looked
after!
. It is noteworthy that the thirteen, high-quality
circuits of 15kHz bandwidth and each of thirteen-
digit binary code can be accommodated by any
link capable of handling a single 625-line television
signal. Each channel has a signal/noise ratio of 70dB
(peak signal to peak weighted noise).

The pcm linking thus means that listeners will
obtain improved quality signals from their FM tuners,
even when the programme source is remote from
the transmitter, and that transmitters which have
hitherto been out of range of an equalised two-
channe! link of the earlier kind will be able to pick
up high-quality signal pairs from the pcm system.



BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS
COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

POST & PACKING 45p EACH

TELEPHONE DIALS

Office
in working order.

ONLY £l

Standard  Post

Guaranteed

ONLY 27'p

POST & PACKING 16}p

TESTED AND GUARANTEED PAKS

type.

MAKE A REV COUNTER
FOR YOUR CAR

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

A R s e 55p
B 10 S St B8 ype 55D
7200 LT, VR, 35P)
M50 i fes, e 55p
P &P I5p
B A0 e "e? 55p
W2 gelmiEree  56p
BB 20 QORI S5p
MO0 L e i, 55p
BE100 [l Ot ST S 55p
Unmarked.
7030 S S e N 55p
M6 R i B Shic 45 S5P
"o 20 AN St 55p
R 2 T RS 55p
UNMARKED UNTESTED PACKS
oo 150 F e 55p
B2 200 TSRS ST 55p
Germ.
=100 S SEnAOME  S5p
555100 RIS B S5P
S0 LomaEn i S5p
2N706A, BSY9SA etc.
B, 50 Sgmaingmeer 55p
R 40 BITNIEnSNee 55
HI? 20 rinlaxrz‘p{vsuilli:nn Stud Rectifiers, SSP
M1 30 JAesvers o 55p
B S e i B SOP
aupplie
020 PlanTnbe tiicen leite 55p
R 15 Rasiinysy En o 55p

t

competitive prices.
catalogue.

OVER

1,000,000

TRANSISTORS IN STOCK

We hold a very large range of fully marked,
testad and guaranteed transistors,
rectifiers at very
send for free.

diodes and
Please

ransistors,

power

600,000

tors, Unmarked,

high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
Audio NPN, similar to ZTX300, 2N3708/9,

BC107/8/9, BC168/9 etc. .
Please state Audio NPN or Audio PNP when

1,000 for £5-50, 10,000

ordering.
ALL AT 500 for £3-30,
for £44 P. & P. 11p/1,000.

Silicon pfanar plastic transis-
untested,
factory clearance. A random
sampling showed these to be of remarkably

OUR VERY POPULAR 4p TRANSISTORS

TYPE “A" PNP Silicon alloy, TO-5 can.

Full o
tronic

ed on

HpP

REG. No. 820919

guarantea at [east 30 really high quafity
factory marked Transistors PNP & NPN,
and a host of Diodes & Rectifiers mount-

tion , Chart supplied to give some
information on the Transistors.
Please ask for Pak P.. Only 55p.

TYPE “B" PNP Silicon, plastic ‘encapsulation. Range . VCE. Min I5.  HFE Min I5.
wpn b =12 13-25  26-50
TYPE “E" PNP Germanium AF or RF. " Wste, o
TYPE “F* NPN Silicon plastic encapsufation. 90 Watt 264p 243p 21:
TYPE "G" NPN silicon similar ZTX 300 range Range 2 VCE. Min40. HFE Min 40,
TYPE ""H'" PNP silicon similar ZTX 500 range 1212 13-25  26-50
40 Ware 33p 3p a9p
RELAYS FOR pojWate 38ip  364p  3dp
emplementary palrs matched for gain at 3 ampas.
VARIOUS TYPES tlp extra per pair. Please state NPN or PNP on
P&P27L rae s

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

f Short Lead Semiconductors & Elec-
Components, approx. 170. We

Printed Circuit Panels. ldentifica-

& P on this Pak.

A CROSS HATCH GENERATOR
FOR £3.85!!!

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X-hatch, Dots, Vertical or Horizontal
fines. Integrated Circuit design for easy
construction and reliability. This was a project
in the September 1972 edition of Television.

This complete kit of parts costs £3.85,
post paid.
A MUST for Colour T.V. Alignment.

ELEGTRONIC TRANSISTOR IGNITION

Now in kit form, we offer this "up to the min-
ute" electronic ignition system. Simple to
make, full instructions. supplied with these
outstanding features:—

Transistor and conventional switchability,
burglar proof lock up and automatic alarm,
‘negative and positive compatability. This pro-
ject is a ‘'star™ feature in the September
edition of “Eiectronics Today [nternational”
. magazine available from Aug. 10th., Our kit is
recommended by the ETI magazine.

Complete including p & p£7-92
Ready built and tested unit £3-02 extra.

TO THE WORLD
FREE CAtALoGue

FOR

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

100,000

Plastic Power Transistors in stock, more on way

NOW IN TWO RANGES

These ara 40W and 90W Silicon Plastic Power
Transistors of the very latest design. available 1n
NPN or PNP at the mosc shatteringly low prices of
all time. We have been selling these successfully in
quantity to all pacts of the world and we are proud to
offer them under our Tested and Guaranteed terms.

INTEGRATED CIRCUITS
We stock a farge range of 1.Cs at very competitive
prices (from |/p each). These are all listed in our
FREE Catalogue, see coupon below,

METRICATION CHARTS now available
This fancastically detaded conversion calculator
carries th i references b
metric and British (and U.S.A.) measurements of
length, area, volume, liquid measure. weights etc.
Pocket Size I5p. Wall Chart  18p.

LOW COST DUAL IN LINE LC.
SOCKET

i4 pin zype at 164p each
16 pin type at i8p each

Now new low profile
type.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our papular lines:

B.P.I Transistor

Equivalents and

Substicutes; 40p
This includes many thousands of Brjtish .
U.S.A., European and C.V. equivalents.

The l||ffe Radio Valve & Translstor
Data Book 9th Edition; p. & p. T5p

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

Send for lists of publications
N.B. Books are void of V.A.T.

ALL PRICES INCLUDE 0% VAT
MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add llp post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX S50 9DF
TELEPHONE: SOUTHEND (0702) 46344
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Moreover, the capacity of the pcm system allows
the transmission of more than one programme in
stereo. Already a number of the main FM trans-
mitters are radiating in stereo on several pro-
grammes and plans are in hand to extend the
coverage with the least delay.

IMPORTANCE OF RECEIVING AERIAL

From the actual receiving point of view the con-
ditions are unchanged. That is, there is no change
in the transmission system. It is still FM from the
transmitters and the same tuners and FM receivers
will work just the same as before the introduction
of pcm.

However, since stereo will be available to an in-
creasing number of listeners the receiving aerial
will assume a greater importance than for mono-
only reception. The reason for this is that for a
given mono signal/noise ratio threshold, the aerial
input required for a similar ratio on stereo can be
up-to ten times that required for mono. Thus, while
a tuner might require, say 50V for a 50dB mono
signal/noise, up to 5004V could be required for the
same ratio on a stereo signal. )

There are some hi-fi tuners significantly: more
sensitive than implied by this example, of course,
where for an acceptable ratio about 104V (or less)
might be required on mono and 100,V (or less)
on stereo, but the fact remains that whatever the
tuner or receiver a greater aerial signal at the
threshold signal/noise ratio is required for stereo
than for mono. If a receiver or tuner is receiving
just about enough aerial signal for an acceptable
mono signal/noise ratio, the same station switching to
stereo would almost certainly give rise to an un-
acceptable signal/noise ratio (obtrusive background
hiss) on the same installation working in the stereo
mode.

When a station goes stereo and the receiver is not
equipped with a stereo decoder, the reproduction, of
course, will be in mono. This results from the com-
patible design of the stereo system. That is, the
mono information is carried by it in the usual
manner, with the stereo information on a subcarrier,
so a receiver devoid of a decoder responds merely to

the mono information and takes no account at all
of the stereo information. Since the stereo informa-
tion is contained in sidebands centred on a 38kH:z
subcarrier frequency, the normal after-detector de-
emphasis of a mono receiver or tuner eliminates or
filters out this information. A 19kHz pilot tone signal
is also transmitted on stereo for synchronising the
stereo decoder in the receiver or tuner. and this
too is rolled-off by the de-emphasis.

The J-Beam Ltd. SBM1 folded dipole is just about the simplest aerial
possible, suitable only for local service areas

Thus a listener using a mono-only receiver or tuner
is not aware that the station is transmitting a stereo
signal. The signal/noise ratio is barely changed.
There is a mild intrinsic impairment to the ratio
under this condition owing to the pilot tone accom-
modating just under 10% of the total deviation of
the system and leaving 90% (not 100%) deviation
(i.e., modulation depth) for the mono components,
but this is rarely detected subjectively by the average
mono installation in receipt of a reasonable aerial
signal.

SENSITIVITY AND S/N RATIO

A signal/noise ratic much below about 40dB is
generally unacceptable by critical listeners. Indeed,

10

0

Aerial input gV (p.d)

Fig. 1. Curves expressing signalinoise ratio and limiting performance.
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for true hi-fi results the ratio should approach 60dB
referred to 100% modulation (i.e., +75kHz deviation
on the British system). The top curve in Fig. 1 shows
how the audio output gradually increases with rise
in aerial signal strength from the very low level.
At point A on the curve, corresponding to an aerial
input about 60V, the output stabilises due to the
FM limiting action of the receiver or tuner. This
represents the ‘Ilimited’ output and is referred to
0dB.

The noise on this signal is very low, but at aerial
inputs below the limiting level shown the noise con-
stitutes a greater proportion of total output. At
zero signal input there is no real signal, of course,
just noise, and in the example this corresponds to
an output 30dB below the limited output.

The fullline mono noise curve shows how the
noise contribution falls as the aerial signal is in-
creased. At 30.V input, for example, the noise curve
is at —50dB. Now, the signal/noise ratio is the dB
difference between the noise and output curves, the
ratio thus increasing as the signal strength increases.
At 104V input the ratio is just under 20dB, while at
20V it is up to about 38dB. At 1004V it has maxi-
mised to about 60dB (the ultimate signal/noise
ratio of the receiver or tuner), the noise then being
so small as to be totally inaudible. This is on mono,
but what about stereo?

v

S/N RATIO AND STEREO

The broken-line stereo noise curve shows this
action. At 104V input the ratio is a mere 15dB, and
even at 20,V it is not much better than about 24dB.
Thus noise on stereo at the input would be very
troublesome though possibly acceptable on mono. At
60,V input there is almost a 20dB difference between
the mono and the stereo signal/noise ratios, and on
stereo the ultimate signal/noise ratio rarely reaches
the mono ultimate. Nevertheless, the ratio of almost
60dB for stereo at highish aerial inputs is perfectly
acceptable.

It must be stressed that these curves are not
typical of any particular receiver or tuner. The
overall design greatly influences the nature of the
curves, and the greater the sensitivity of the receiver
or tuner the lower the aerial signal required for full
limiting and for an acceptable signal/noise ratio, and
this applies both to mono and stereo, but with stereo
always requiring more signal for a given signal/
noise ratio, particularly at the low signal input end
of the scale.

RECEIVER REQUIREMENTS

Clearly, then, the type of aerial required for the
best stereo reception depends not only on the
strength of the prevailing signal field but also on
the sensitivity of the receiver or tuner. Some hi-fi
tuners are capable of providing a mono signal/noise
ratio of 40dB or more from an aerial input as low
as 2 or 3pV and a similar stereo ratio from 20 or
30V, with the ultimate ratio occurring at 10 or 100,V
respectively. On the other hand, relatively inexpen-
sive receivers might require up to 1mV signal (or
more) for an acceptable stereo signal/noise ratio.

It is a fair indication that the aerial signal strength
is insufficient should a tuner or receiver exhibit undue
background noise on stereo, while producing an

acceptable signal/noise ratio on mono. It is some-
times necessary to have a decoder fitted into a
tuner or receiver to take advantage of the stereo
signals when the ‘local’ FM transmitter goes over
to stereo. On the other hand, the tuner or receiver
may be ‘stereo-ready’, meaning that the stereo de-
coder is already incorporated. Most hi-fi tuners are
of this kind.

Working with a stereo signal, a stereo tuner de-
livers signals in the left and right channels for
application to the left and right channels of the ampli-
fier, these two channels then feeding the stereo
loudspeaker pair. A fully-fledged stereo receiver
contains not only the stereo decoder but also the
two amplifier channels, two loudspeakers then being
required for stereo reproduction in the normal way.

The Antiference FM244 has the usual folded dipole, with two directors
and one reflector element,

To glean some idea as to whether the aerial which
is feeding a mono receiver is delivering sufficient
signal for reasonably noise-free stereo, a 20dB attenu-
ator can be connected in series with the aerial
(coaxial plug-in iypes of various attenuation values
can be obtained from dealers). If the mono recep-
tion is then still noise-free, it can be basically
assumed that the signal will be strong enough to
operate a stereo receiver or the same receiver after
a decoder has been installed.

SIGNAL FIELD

The strength of the signal field locally from the
nearest stereo-encoded station will depend on how
far away the site is from the station and on the site
elevation, while the amount of signal induced into
the receiving aerial will depend on its height above
ground, on the degree of local screening (by hills,
large buildings, etc.), on the gain of the aerial (how
many elements it possesses), on the attenuation of
the downlead or feeder and on how well the aerial
is orientated with respect to the station (some high-
gain aerials are very directional such that almost
half the signal is lost by a mere 30deg. misbeaming).

NEXT MONTH, IN PART 2, GORDON KING DISCUSSES
THENATUREOF THE TRANSMISSION PATH AND GIVES
PRACTICAL INFORMATION ON AERIAL DESIGN.
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"PAPER"” 1.C. TRANSISTORS

ANY people have watched and

VY iwondered where integrated
circuit technology will go next. The
amount ofsemiconductorterminology
in current useage gives some idea of
the path along which i.c. development
has rushed headiong.

In America, development has been
quietly proceeding over the past few
years with some interesting thin film
technology. Yes, it had to come—
the paper transistor! Devices have
been successfully produced on a
variety of flexible materials which
include metal foils plus numerous
plastic films and paper.

These days one thinks of an i.c. as
being very small with the |atest ones
either smaller still, or the same size
but with more packed in them. It is
surprising, therefore, to hear of a
six-inch square i.c. with some 14,000
transistors on it. Such is the state-
of-the-art with these flexible circuits.
It is envisaged that when this art is
perfected further, some half a million
transistors will be put onto the same
size i.c.

THIN FILM

The interesting thing about these
flexible i.c.’s is that they are not
hybrids—the only production method
used is that of thin film.

Thin film transistors were an-
nounced by one researcher back in
1968. The devices were f.e.t. types
with insulated gates and were
successfully reproduced on paper.
Both p-channel and n-channel de-
vices were made. .

At this point, gate voltages aroun
200V were possible and power
dissipation was about 0-5W. Two
years later this power dissipation
capability had been doubled. These
flexible beasties are not fragile,
either. The active devices will func-
tion happily when bent round a
radius of some 0-06in. Production-
wise it would appear that the flexible
substrate—film, paper or whatever,
is simply wound onto a spool. From
here, it is fed into a deposition
“processor” and is subsequently
wound onto a take-up spool much the
same way in which a cine film travels
through a projector.

Please note: these devices are not
on the market and no further in-

M

ACTIVE FILTERS

Although the above application
may indicate a rise in fame for thin
film, there are other areas where this
technology could have very stiff
competition. Hybrid thin film devices
may find this from some miniature
active bandpass fifters which have
just appeared. These have pre-tuned
centre frequencies from 3,500Hz down
to 200Hz. Gains available range from
0 to 40dB with Q factors from 2 to 50.
Twist in the tail of this story is the
size. These active filters are only
0-25x 0-25 x 0-25 inch.

S.H.F. — AND HOW!

Still with components but looking
at high frequencies, | note that the
quest for higher and higher frequency
requirements is still very much an
active field in every sense of the
word. The rf. enthusiasts were
elated when news of the first 1GHz
devices appeared. Goodness knows
what realms of ecstacy my news will
bring but | have just learnt of oscil-
lators using impatt diodes which
give some 120mW at—wait for it—
140GHz. Outputs at 200GHz are ex-
pected later this year with 100mW at
170GHz already being mentioned.

8192-BITS

Charge-coupled devices are fascin--

ating creatures. Space does not
permit a discussion on how they
work, However, as a point of infor-
mation, one company is currently
developing an 8,192-bit shift register
which should cause a few hiccups
in the computer hardware circles.
The result could be a system which
is 20-30 times faster than comparable
rotating discs. .

TIME IS PRECIOUS

For those who like to be in contact
with electronics all the time, elec-
tronic watches are catching on fast.
My own wrist watch has an accuracy
(written guarantee) of an error not
greater than 60 seconds in any one
calendar year which, | thought, was
pretty fantastic. Unbelievers might
care to work out the number of
seconds in 365 days and then work
out the percentage error*

Omega has gone one better. This
Company's latest wrist time piece

ON RECENT DEVELOPMENTS

has an accuracy of one second a
month or 12 seconds/year. Readers
will be pleased to know that these
electronic watches will be available
next year; and not so pleased to
know that prices start from £425.
Truly, time is precious.

SPIN OFFS

Very often there is a useful spin
off of products for the Amateur. Some
professional industrial idea has, say,
consumer applications. Tape recor-
ders may benefit further from the
design and development of tape
heads for data applications. An
example is the latest tape heads on
the data market which are 0-4mil
flying lead types. In practical terms
this means a recording density on
the record discs of 1,500 tracks per
inch. A 600 tracks/inch density can
allow storage of something like
60 million bits of information. If this
ever spreads to tape recorders, then
the cassette tape you get with your
new recorder will last you for life.
How you would locate a particular
item on such a tape is quite another
matter,

RED CURRENTS?

Radio waves are attenuated by a
variety of things. Often the terrain
over which they pass is an important
factor although the frequency involved
is a major consideration. Workers in
Russia have been looking into the
effects of forests on medium and
long wave radio transmissions. The
findings are as follows. A tree with a
circulating sap was found to be a
good current conductor {(no, not a
Red current bush). Thus an electric
current is induced in the tree when it
“interacts” with radio waves. The
induced current creates an electrical
field, albeit a small one, which is
radiated into space and thus dis-
sipated. Doubtless we will now have
some ingenious Amateurs using
centre-fed sycamores or root-loaded
rowans.

* Sixty parts in thirty one million,
flve hundred and thirty six thousand.

s

\\\ formation is available to date.

1!
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ctober issug gets you started with “GOING
", & bfoad outline of the various quad sys-
‘that aresincorporated in the project. It gives you an under-
ing of the'different principles involved so that you can
e 1o systems you need. Parts 2 and 3 present the exclusive
ractical design in detail. You can make up one, two or
of the systems as you like but the complete Q4 quad unit
n here is designed to give you decoding for all of them:
CD-4 Victor-RCA discrete system. RM Regular matrix surround
sound. QS Sansuisystem, SQ CBS system.

You can use this system with your own choice of amplifier.
It will convert two-channel stereo to any four-channel quad
system, so you can use it to play any quad or stereo recordings,
as well as being ready for any of the quad broadcasting systems

that may be adopted.

Don’t miss out on this new exclusive scheme for readers of
Practical Wireless. PW Datacards are designed attractively
and clearly to give you at-a-glance technical information that
you will be constantly referring to. They are printed in full
colour so that you can identify each card easily. Collect the
whole series for your workshop. PW Datacards will fit into
the average jacket pocket, stand on the work bench, hang on
the wall, or can be used as a place mat, or even a bookmark.
The series will be presented in pairsin the October, November
and December issues as follows:—
Octoberissue 1. Standard Resistor values and colour code.
2. Common Capacitor values and colour
code. .
November issue 3. DIN Plugs and Sockets. 4. Using decibels.
December issue 5. Combined resistance or capacitance
calculator.
6. D.C. Circuits and electrical relationships.
Don’'t miss the first pair in next month's issue. No other radio
or electronics magazine has given such a comparable free

service to its readers.

DON'T MISS
ANY ISSUE OF

 PRACTICAL WIRELESS




HIS is a neat portable table receiver covering

I medium waves and 200kHz on long waves

and capable of a substantial loudspeaker out-
put. It has an attractive but quite easily made case.
Operation is from a 9V battery.

Fig. 1 is the circuit, using the ZN414 10 transistor
network in the r.f. section, and SL403D as audio
amplifier. The latter incorporates 16 transistors and
4 diodes. The following details will help clarify
working of various parts of the receiver.

Tuning

A ready made Litz wound ferrite rod is used, and
this will be found to have greater efficiency than
a home made winding of ordinary enamel or cotton
covered wire. For maximum efficiency the tuning
capacitor VC1 is air-dieletric. The small Jackson
208/176pF type of capacitor, extensively used for
aerial and oscillator tuning in superhets, is easily
obtainable, and is fitted. As L1 is designed for a
208 pF capac1t0r this provides correct band coverage,
with the added advantage that an attractive ready-
calibrated transparent dial is available for tuning.

Cl1 is fitted to limit h.f. coverage to about 1600kHz,
the MW band being approximately 1600-550kHz.
For reception of the BBC on 200kHz, S1 is closed.
This places TC1 and CZ2 across L1, and the full swing
of VC1 then covers about 195-250kHz. For full LW
.coverage it would be necessary to have a LW winding
on the ferrite rod instead.

RF Section

The ZN414 radio receiver silicon network requires .

a reasonably stable supply in the 1-1 to 1-8V range.
and this is obtained by the potential divider R3
and R4. It was found that best results were obtained
with a supply of about 1:4V here.

The best possible supply voltage may depend
somewhat on the exact layout of wiring, and in the
receiver shown two Veropins were inserted so that
R4 could easily be changed. This is scarcely neces-
sary, but the importance of the voltage present here
should not be overlooked. It must not exceed 1:8V
(this can be checked by clipping a high resistance
voltmeter across R3). If it is rather high (in the
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1-6 to 1-7V range) instability is likely, and is shown
by whistles accompanying the tuning-in of weak
signals, though the whistles may disappear with
strong transmissions. On the other hand, if the
supply is rather low (1-1 to 1-2V or so) receiver
sensitivity falls off considerably.

It is thus recommended that the values given

- are fitted, and R4 only need be change if instability,

or very low sensitivity, is apparent when the receiver

" . Ferrite rod asrial

Fig. 1: Circuit of the s



1-6 to 1-7V range) instability is likely, and is shown is tested.

by whistles accompanying the tuning-in of weak R2 is of somewhat higher value than recommended
signals, though the whistles may disappear with by the manufacturers, but was found best in this
strong transmissions. On the other hand, if the circuit. If experiments are afterwards made to
supply is rather low (1-1 to 1-2V or so) receiver secure the best possible results, the effect of reduc-
sensitivity falls off considerably. ing R2 to 680, 560 or 470 ohms can be tried.

It is thus recommended that the values given Audio output is taken from C5 to the volume
are fitted, and R4 only need be change if instability, control, VR1. This control incorporates the on-off
or very lgw sensitivity, is apparent when the receiver switch S2 in the usual way.
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Fig, 1: Circuit of the PW POP STAR receiver.



is tested.

R2 is of somewhat higher value than recommended
by the manufacturers, but was found best in this
circuit. If experiments are afterwards made to
secure the best possible results, the effect of reduc-
ing R2 to 680, 560 or.470 ohms can be tried.

Audio output is taken from C5 to the volume
control, VR1. This control incorporates the on-off
sw1tch S2 in the usual way.
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Audio Section

To assist wiring, pins for the SL403D are shown
in their actual positions in Fig. 1. Pin 6 is the pre-
amplifier input, from the volume control VR1. This
employs cascaded emitter followers and a common
emitter stage. Output is at pin 5, which is directly
connected to the main amplifier input at tag 4.

VR2 is a miniature pre-set potentiometer, provided
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to trim the bias operating peint, and it requires no
further adjustment, when once set. '

The main amplifier has 13 transistors, with cas-
caded emitter followers between stages. Although
up to 18V may be applied to the SL403D, the circuit
here is intended for a 9V battery. Qutput is approxi-
mately just under 1 watt with a 9V supply, using a
T7-5 ohm speaker. The speaker impedance actually
selected is 15 ohms, this allowing approximately
400mW with the 9V supply, with additional current
economy. This power output is considered easily
adequate for a receiver of this kind.

C10 is a by-pass for the main amphﬁer input,

and R7/C13 are for h.f. compensation, and should .

not be omitted.

Components

R3 and R4 are shown as 5 per cent for the reason
explained. This tolerance is so generally available
that it can be used throughout. There is actually
no reason why 10 per cent resistors should not be
fitted, provided the voltage across R3 is checked
as mentioned.

For the 9V supply, all capacitors could be of 10V
rating. In numerous circuit positions a lower rating
could be fitted. However, there seems little point
selecting the lowest possible voltage ratings, as the
usual small capacitors of up to 150V rating are
of course perfectly suitable. -

Circuit Board

This is 0-15in. matrix plain -Veroboard approxi-
mately 5 x 17in., see Fig. 2. Brackets are bolted at
holes D-D to support the ferrite rod. Holes B-B are
to secure the finished board to the bottom of the
receiver.

The a.f. amplifier is bolted with the spot (near
pin 1) located as shown. Connecting wires then
pass down through convenient holes in the board.

Wiring underneath is shown in Fig. 3. Insert a
few components at a time as in Fig. 2, turn the
board over, and solder as in Fig. 3, cutting the
wire ends of components down as required. Insulated
sleeving should be put on any . leads which may
touch other connections.

Veropins are inserted for external connections to
L1, the loudspeaker, and battery circuits. The three
thin flexible leads X, Y and Z are for connection
to VR1. - ’

Leads from the ZN414 are shown in Fig. 3.
Position these so that lead E comes between the
other wires, when they are in line as in Fig. 2. Stray
feedback from output to input circuits may easily
cause instability, so the lead is taken direcily to C4,
which in turn goes directly to the earth or negative
line. The usual care to avoid lengthy heating is
taken when soldering the two semiconductor devices.

Ferrite Aerial

The usual superhet type aerial has a small coupl-
ing winding, provided for base coupling to the
mixer. This is not required here and is removed.

Two pieces of 4gin. thick paxolin or similar
material are cut, about lin. wide and 2in. long.
A “V” is cut in the top of each, a small hole being
drilled just below this.

Small brackets are bolted to the strips, and secured
in the holes D-D, Fig. 2. The rod, with winding,
is then secured with string around it and through
the holes in the paxolin strips. The ends of L1 are
soldered to the pins provided on the board.

Front Panel

This is a 8 x 4in. flanged universal chassis side.
An aperture is cut to match the speaker cone—
this is most easily done with an adjustable tank or
washer cutter. Also position holes for VR1 and S1,
as in Fig. 4, and lin. from the bottom edge.

VC1 has to be set back as in Fig. 4, to allow the

Photograph showing the in-
side of the completed
receiver.




in Positions marked A. . are Veropins (7 off).
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Fig. 3: Underside wiring. Insuiated sleeving should be used where necessary.

transparent dial to be fitted, and the frame of VC1
must’ also be insulated from the aluminium panel.
The spindle is 13in. from the tdp.

Three 3in. 4BA bolts were used to secure the
capacitor. A piece of paper with a hole for the spindle
is pushed on to the front of the capacitor, so that
the location of the fixing holes can be marked. This
paper is then placed on the front and drilling posi-
tions are marked with a sharp tool. The central hole
is 13in. diameter and the three fixing holes are Lin.

An insulated bush and washer is placed on each
bolt, followed by a plain washer, and two nuts.

The bolts pass into the threaded holes of the capaci-
tor, and are adjusted so that it is square with the
panel. The nuts are then locked against the frame,
and front washers.

An alternative is to drill two pieces of thin paxo-
lin, about 1'; x lin., to match the capacitor fixing
holes. One piece can then be used each side the
metal panel. Contact between the bolts and metal
can be avoided by carefully locating the bolts before
tightening the nuts, or by placiig thin insulating
washers on them, or using extremely short pieces
of insulated sleeving.
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The dial is a tight push fit on the spindle, and
has a metal clip. A check should be made that this
can be fitted. If not, the end of the capacitor spindle
will have to be filed slightly, to produce a taper
to get the push fit started. If necessary, the centre
hole of the dial can be enlarged slightly with a l4in.
drill, using very light pressure indeed. ’

If an ordinary knob or dial is used instead, the
capacitor should be insulated from the panel, but
with its spindle projecting.

A piece of lgin. hardboard 8 x 4in. is fixed to the
inside of the lower flange with 6BA bolts. The
circuit board can then be fixed as in Fig. 4, using
screws or bolts with extra nuts or spacers to give
a little clearance to underside wiring.

Connections are then completed as in Fig. 4. Note
that the metal panel is earthed to the negative line
by the lead Z, from VR1. This was found necessary.

Adjustments

These are very few, as there is no alignment
in the manner required with a superhet.

Band coverage is adjusted by the position of the
winding on the ferrite rod. This can be placed nearly
at one end. Or the dial can be set at 550kHz, with

VC1 closed, and the winding moved along the rod-

to tune to this frequency.

VC1 is then set half open, Sl is closed, and TC1
is rotated to tune in the BBC on 200kHz. When this
is done, VC1 merely acts as a fine tuner for this
frequency. The position of L1 on the rod has con-
siderable effect on the setting of TC1. Should TC1 be
fully open without 200kHz being reached, L1 must

be moved a little towards the end of the rod. On
the other hand, if TC1 is fully compressed without
200kHz being reached, L1 must be pushed a little
further on the rod. As there is considerable adjust-
ment, and L1 is of suitable inductance, no difficulty
should arise here.

VR2 has to be rotated with a small screwdriver,
for best audio results. If VR2 is too far one way, re-
production is very distorted indeed. Moving VR2
too far the other way will cause a considerable
increase in battery current, as shown by a meter in
one battery lead. With normal adjustment, which is
not at all critical, current should be about 20mA
with low volume, peaking up to 40mA -or more
with considerable volume. If wrong adjustment of
VR2 causes an extremely heavy current, this may
persist. If so, momentarily break one battery con-
nection (or switch off). This effect arises from the
automatic s.c.r. protection integral in the module,
and does not cause damage.

Finish

A piece of self-adhesive material, as used for
shelves etc., and about 4!3X5in., is placed on the
control side of the front. It is better to cut this
to clear the bushes before stripping the backing
paper.

A piece of silk material about 4 x 5in. is stretched
over the speaker, which is secured with countersunk
bolts. This material is held at the edges only with
Bostik 1 or similar adhesive. A vertical strip about
Sgin. wide and 4in. long covers the joint. This can
be wood, metal, plastic, or as sold for shelf edgings
etc.

Circuit board

—ve
To battery
+ve

AM 0027

&
—d  Tuning diat*”
|

14 .( 2L | 7

—

Yy r

Fig. 4: Above chassis wiring and layout of panel components.
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Photograph of the PW POP STAR cabinet. In this photograph the
cabinet back is shown face downwards.

In some parts of the country there may be no
point in providing 200kHz coverage. If so, TCl, C2
and S1 may be omitted.

Case Construction

This is made just to clear the receiver (see photo-
graph) so really needs to be very slightly outside on
the 8in. dimension to avoid a tight fit. The pieces were
secured together by spreading adhesive on the meet-
ing surfaces, and securing them with a few panel
pins. Some 14 x Jin, strips were also cemented in-
side to strengthen the joints. When the adhesive
is hard, the outside is glasspapered. Dust is blown
or wiped away (this is essential) and the .outside is
covered with a wood-grained self-adhesive material.

The case fits over the receiver, and is held by
two self-tapping screws, with washers under their
heads, which run into the end ﬁanges of the metal
front.

At the bottom, strips about lin. wide and 8in.
long were fixed at the front and back, the front
strip being covered with the wood-grained material
first. Rubber feet at the front raise this a little.

An alternative is to make the case complete with
bottom and back the full depth, so that the whole
receiver can be slid in from the front. B

INFORMATION WANTED

..good cond, DX Data Chart (P.W. March 72 issue).—R. A, Haigh, 6 Park Road,
AIIlngton Nr Grantham, Lincs

..buy or borrow March- May 1970 Sound Effects Synthesiser by Judd or any informa-

. tsirr)]n onjﬁ;.nldrng synthe sisers.—~R. J. Lewis, Wynnstay Hotel, Church Street, Oswestry
ropshire

..circuit diagram or any information on ““Murphy Lowband Mobile Unit”. Loan or
purchase ~R. McCormack, 44 Mountainview Park, Belfast 14,

..does any reader have any modification details for modifylng the receiver drawer
type 62E AP 67907.—R. S. Jarydon, 5 Princes Park Close, Hayes, Middlesex.

..Jason AG 10 audio signal generator, Borrow or purchase constructional plans.
Expenses met.—G. E, Davies, 41 Dormington Drive, Tupsley, Hereford.

..coil data & clrcuit of "Slmplex" T.V. receiver.—~J. Bubez, 16 Penn Crescent,
Haywards Heath, Sussex, RH16 3HN.

...a dlagram of the R1155A of P. W, July, 1946.—d. Cerny, Turynskehoc C80, Libo-
chovice Njohri, Czechaslovakia.

.any information on making a Cossor Oscilloscope type Mod. Ser. 1039, 10119
MK.2 work.—Dr. M. T. Cooper, 608 Shelburne, Nova Scotia, Canada.

.power supply unit 8898 for Marconi Receiver CR300.—B, Rodriguez Oakleigh,
Forest Road, Wokingham, Berks, Tele:—Bracknell 26680.

..a_circult diagram of a Truvoice Twin Selector Tone Amplifier, No. TC1566.
—J. Challenge, 84 Stopford Road, Plaistow, London, E130L.2.

..technical details of, or the actual coil for the Mini Four, appearing in the March
and April issues of P.W., for 1952, | have all the components except the coll type CT8
which was originally made by Stern Radio.—dJ. Cull, Sunnyside, 10 Ashdene Road,
Southampton, Hants,

..an e.h.t. transformer rewound please? It is for an E.M.l. type WM2 oscilloscope.—
D.'Martin, The Bungalow, Marton, Near Rugby, Warwicks.

..0 eratmg instructions for Model RK3 tape recorder made by Robuk Electrical
Industrles Limited.-—~H. Edmonds, 4 Mount Pleasant, Ayr Lane, St. lves, Cornwall.

..service sheets/handbooks for: Grampus Blue Peter superhet 40/100c/s 5V Pilot
radio combined with Garrard RC110 16W record player and Westminster radiogram
(ex-Belcher Electronics Services Ltd.) type WBST obtalned ‘from Curry's.—H. W.
Clarke, 85 Beccles Road, Oulton Broad, Lowestoft, Suffolk.

..the address of a company which W|II mend Ioudspeaker cones.—R. V. Jenkin,
BerryCottage Berry Lane, Bodmin, Cornwall,

.circuit for a 8-transistor pocket radio on a printed circult board by Osmor. It was
published in P,W. about 10 years ago and the case measures about 6 x4in.—R. Harrls,
8 Marine Parade, Penarth, Glamorgan.

.acopy of the DX Data Chart supplied the March Issue of P.W.—K. Law, 17 Quick-
slde Hili, Saffron Waldon, Essex.

service sheet or cllcun diagram for my Philips EL3549 tape recorder —S. A.
Fryat’t 20 Talbot Road, Accrington, Lancs.

_.borrow instruction handbook for Cossor Oscilloscope No. 1039M.—J. Noreley,

16 Surrey Street, Latchford, Warrington, Lancs, WA4 IHE,

.loan copy or purchase of Practical Wireless April 1960 to copy modifications to
the W.S. No. 19. or any other issues with extensive modification to this set {e.g.
March 1966). —D. Collings ¢/o Glossop School, Glossop SK13, Derbyshire.
..circuit, valve equivs. & mods., etc. for ex-service crystal calibrator No. 10 with
gass ‘b’ standard overhaul.—L. McGee. 6 Ripon Road, Newton Hail, Durham, Co.
urham.
..any gen on Elpico AC/54 valve amplifier at least 12 years old. Loan or buy if price
reasonable.—C. White 38 Kittoe Road, Sutton Coldfield, Warks.
.circuit_diagram and information on surplus oscnlloscope 10SB/105, ‘Buy or
Borrow'.—E, P, Tozer, 21 Pen-yr-heol Dr., Sketty, Swansea, SA2 849,
..circuit diagram and instructions for No. '*19'" set aerial variometer. Wish to loan
—P. Herber, 23 Church Road, Horley, Surrey.
wa service sheet for Practlcai Wireless Autocrat Set.~—T. C. Vaughan, 13 Old
Croft Road, Walton, Stafford.

EQUIPMENT REQUIRED
...wanted for new S,W.L., a Codar CR70A in good workmg order. Will pay around
£10,—L. Pagst, 50 Western Road, Kilmarnock, Ayrshire, KA3ILB
..correspond and exchange or buy any techmcal data with someone in U.K.—
V. Jeevaratnam 33 Main Street, Ettampitiya, Cey!
S ..wanted October P.W. 1971.—P. Smith, 68 Gatesden Road, Fetcham, Leatherhead,
urrey
two Electronigues I.f. transformers type D.F./85 series 11 plus electroniques
Q- Multlpller coil type QL2Z, please state prica.—S. J. Dlckey, 17 Maiey Avenue,
West Norwood, S.E.27.
..XG8 Novice 58 requires Pye **Cambridge’ or simllar rlg to cut teeth on. Will
&olleg lr[;North East and Yorkshire.—J. McGee, 8 Ripon Road, Newton Hall, Durham,
0. Durham
...a case for an Ultra Road Ranger Transistor portable model 6116 serial 25167,
R. Williams, 204 Dysart Road, Grantham, Lincs.
01._31 cheap X79 valve.—S. Taylor, 38 Openshaw Road, Abbey Wood, London, SE2

...a cossor 2XP valve. | have trled equivalents but they all have a lower stage galn.—
D. R. Goodwin, 3Hamble House, Gardens, Hamble, Hampshire.

...Layfayette HA 600A required operating instructions circuit diagram alignment
information.—B. Thomas, 8 Whitehall Road, Barton le Clay, Bedford.

..plastic tuning scale (black) for Pye valve car radio, Type No, 145311, —M. Stanley
9 Orminston Gardens, Belfats BT5 6JD.

.Rhythm type 3 speed morse record with books wanted. Reasonabte price.—A.
Forster. 14 Mandels Court, Norwich 12J.

..Coils wanted. Can anybody help me find twe off, F243 formers, for transmitter
colls If you can sefl me one (or two), please ring me at 01-598 5113.—G. L. Manning
83 The Drive, Edgware, Middiesex. HA8 8PS.

..RCA AR88D good condition, table or rack mounting.—N. Thompson, 5 Beech-
croﬂ Ashtead, Surrey.

Chassis of a Murphy type UB98. | require the Osc. coil for L.W. & M\W.—A. S.
Holmwood 8 Dock Street, Pembroke Dock, Pembs.

ISSUES WANTED
.issues of P.W. Containing the Three Transistor Amplifier. Take Twenty Project
or cIrcuIt.,..W L. Brunsdon, 28 Meadfoot Road, Wallasey, Cheshire.
Jissues of P.W. from Nov. T1—Mar 72 inclusive—C. Wright, 78 Swallow Road,
lpswxch Suffolk, IP20T3,
...February 1963 issue of Practical Wireless—T. T. Griffiths, 11 Berryflelds Long
Buckley, Nr. Rugby.
..danuary 1971 issue required giving details of the sterso tape recorder amplifler—
Al Harbor, 204 A High 8t., Brentford, Middlesex.
...P.W. May, June, 972—C S. Hya t, Beech House, Beechway, Gulldford Surrey.
AR February 1969, which had a Servicing Television Recelvers No. 155, Daflant
9AB1 U Series (Part 1) In it.—H, McBeath, 57 Castle Hill Road, Bearsden, 661 4Dz

Copr from readers for inclusion in this reader service is published on a space
available basls. Copy must be forwarded on a separate sheet of paper and in the
style shown above, otherwise it cannot be accepted.
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-~ 130 BOF"

called on one of our Going Back readers—
Gunnar Carlstrom, SM6KT who has a fine
collection of Vintage radio equipment.

He told how, when broadcasting started in Sweden
about 1925 he was a boy of twelve and became very
interested in the new wonder of radio. His financial
situation did not permit him to buy much equipment
but he managed to build one or two crystal sets then
progress to valved receivers. A simple receiver of
that time consisted of a one-valve detector. Head-
phones would have to be used as there was not
enough power to drive a speaker.

In some more advanced receivers Gunnar built, one
or two valves were used as r.f. amplifiers with tuned
circuits. After the detector, one or two stages of
audio amplification were used.

A very common type of receiver used in Sweden in
the early ’20s was equipped with one valve as
detector and two others for amplification. This set-up
gave good volume over a loudspeaker when tuned
to the local station and British and European stations
could be picked up but at vastly reduced volume.

Feedback was frequently used in order to increase
the amplification and selectivity of Gunnar’s re-

WHILE visiting Sweden recently, Colin Riches

A crystal set C1925 from SM6KT’s collection.
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ceivers. When he tried using it in some of his home-
built sets which had no r.f. amplifier stages it often
brought irate neighbours rushing in complaining of
oscillations on their receivers!

In those days, the high tension batteries were very
expensive and if a 90V supply was required, Gunnar
said that poor boys like he had to wire a lot of
torch batteries in series so that they could get the
required voltage. Accumulators were used for the
4V supply.

Around 1930, receivers working from the mains
supply were made available in Sweden and Gunnar
told how he remembered his first experiment to
build a unit so that he could work his battery
receivers from the mains. The great difficulty was to
eliminate the hum because only low capacity paper
condensers were available at the time. )

Gunnar explained that the experimenting of those
earlier years really inspired him and made radio his
hobby for life. In 1938 he gained his licence to
transmit with the callsign SM6KT.

He has found the rapid development of radio very
fascinating and he has realised that so many of the
old pieces of equipment are very well worth saving.

Some items in his collection of Vintage gear have
been in his possession for 40 years but most of the
others have been collected quite recently. Gunnar

- explained how he took great delight in completely

restoring old sets to their former glory.

A particular interest of Gunnar’s is his collection
of old valves. He describes them as his “Aladdin
Lamps”, and says that it was really them that made
radio possible but now their réle in ordinary
receivers is almost terminated, and he feels that this
is a great shame. He has a collection of receiving
valves which covers 50 years of valve development.
They are all put together in chronological order and
although Gunnar has only valves dating from the
early 1920s at the moment, he hopes to obtain some
earlier types. He is also very interested in pre-1920
receivers and speakers.

Incidentally, Gunnar has asked if anyone can help
him locate a mains transformer for the Philips
2514 receiver shown in the pictures. It must have
an output of 200-6-200V and two 4V windings, The
width must be 72mm. He has one 75mm wide
transformer but this will not fit.

If anyone wishes to write to Gunnar on any aspect
of Vintage radio, his address is: Gunnar Carlstrém,
S-540 MOHOLM, Sweden.



Interior view of a home-constructed receiver. It has a detector and
audio valves and is dated about 1926. Power supplies are 4V and 60V.

This receiver was bought from a Jocal farmer
in 1936 and is dated c1926. It is in good
working condition and is made by Stern &
Stern of, Stockholm. Called the “Concerto II”
it employs two valves and uses a wirewound
pot for the filament supply. The speaker is a
Philips type 2016 and was a common design
in the 1930's. If anyone has more gen on this
speaker, Gunnar would like to hear from you.
Philips have not answered his letter to them
asking for gen.

SWEDEN

SMOKT

SINCE 1938

GUNNAR CARLSTRUM
Granhem - Moholm

This receiver has four valves-—1 detector and
3 audio. The feedback coil is shown on the
right of the picture. The manufacturer is
unknown but could possibly be VDFI. Date is
about 1924 and the type number ”E36‘” is
printed on a small panel.

Philips 2514 for a.c. operation. Contains a universal supply unit for
filament current, anode current and grid bias. Valves used are SV4,

154V and PM24. The a.f. side of this set could be used with a pickup to
reproduce records. A popular design in the mid to late 20's, this set
would be quite sensitive using only a short indoor aerial.

Telefunken receiver. The three valves are
held in place by three sprung holders. This
set was found in an attic in very bad condition
but Gunnar Carlstrom has completely
renovated it and built a new lid to the cabinet.
Date js c1927. The speaker is a NORA type
and more gen on this would be appreciated.

An external view of the above (left) receiver,
The cabinet is in very fine condition and the
control panel is of black Bakelite.

Interior view of the Telefunken receiver.
Bandswitching for m.w.[l.w. is on the front
panel. Power supplies are 100V and 4V.

The "E36” shown with a “Tefag" loud-
speaker. Manufacturer of the speaker is not
known.

Another view of the Philips 2514 showing the
tuning capacitors. This is the set that lacks a
mains transformer (see opposite page).
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Pugitania Messanes

T. A. Ledward, 4 Haulfryn Terrace, Blaenau
Ffestiniog, Merioneth writes , .. . “In the year 1910 a
school friend, living only a quarter of a mile away,
suggested that we should make a transmitter and
receiver. We did so and were licensed by the Post
Office who allotted us a call sign and wavelength.
The transmitter utilised a spark coil and the
receiver a crystal, with coil and slider for tuning,
and a single headphone. It worked well. I became
so interested that after spending some time appren-
ticed to heavy engineering between the age of fifteen
and eighteen, I took a course in Wireless at the
Manchester School of Wireless Telegraphy. I
quickly became proficient in morse and had quite a
thrill when listening at home on my own crystal set
I picked up messages passing between the Lusitania
at Liverpool Landing Stage (I was only six miles
away), and the Seaforth Station. I joined the Marconi
Company, as a sea-going operator, and after serving
on several merchant ships, I volunteered at the
beginning of the first World War in 1914 for service
on H.M.S. Victorian, an armed merchant cruiser,
only just fitted with guns, etcetera. My sea-going
career ended in 1917, when the ship on which I was
serving was torpedoed and sunk. The German sub-
marines had been having so much success that there
were not enough armed merchant cruisers left to
give employment to all the available operators, and
I joined the R.AF. (just re-named from the R.F.C.)
and was appointed radio instructor in a home camp.

“Make Pour Gwn Wireless Palves”

W. A. Field, 10 Thurlestone Gardens, Dartmouth,
Devon says . . . ‘

“I have been reading your article Going Back with

very great interest. My practical experience goes
back to 1916. I made my first radio set in 1917, then
continued to complete the transmitter in early 1918.
The entire equipment was made with the help of
“The Boy Electrician”, published in 1915 by A. P.
Morgan (Duckworth & Co.), 3 Henrietta Street,
Covent Garden W.C. (Little did I know that this
subject was to be my career). This book was
wonderful. It described each item, how to construct
it, what it was for, then building the item into a
complete circuit.
I constructed everything in this book from the
crystal detector, tuning coils and condensers to the
complete wireless station for amateurs, which I ran
for many years. When the BBC started regular
transmissions I constructed sets for the market. I
had quite a lot of experience with the S T Manual.
This was the first edition. I used the ST 200 as a basis
for a radio set which could be used from a car, the
audio side had to be altered and increased. Triode
valves were coming in, and the famous Model
Engineer came out with Make Your Own Wireless
Valves. These were made of carbon filament motor
car bulbs. The filament acted as the heater and a
small ring or copper plating on the outside of the
bulb as the anode. The deficiency here was the
electrons had to pass through the glass first, later
on we improved on these. All through my experi-
ments I kept notes, and I have an old crystal set
procured in 1917 and still working by my side now.
(Is this a record?)
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Amateur Radio Techniques (Fourth Edition)

By Pat Hawker G3VA

Published by the Radio Society of Great Britain
256 pages, 95 x 7¢in. Price £160.

EVERY radio amateur has a few favourite

reference manuals on his bookshelf and among

these must surely be numbered Amateur
Radio Techniques, published by the Radio Society
of Great Britain. Their monthly magazine Radio
Communication features “Technical Topics” and the
reviewer knows that he is not alone in making this
priority reading as each copy drops through the
letter box. ART is a collection of choice items from
TT since Pat Hawker G3VA began the series in 1958.
If a quick recap on a particular circuit or idea is
needed the chances are that it will be found in ART.
It would be quite wrong to imagine that this book is
just for the “ham” fraternity because it can be found
on the desk of many professional electronics en-
gineer, in Government departments and in the
Services. This much enlarged edition contains over
600 diagrams with all necessary component values
helping to illustrate and explain the plethora of
practical ideas under such headings as Receiver
Topics, Oscillator Topics, Transmitter Topics, Audio
and Modulation, Aerial Topics and Fault-Finding
and Test Units. Chapters on Semiconductors and
Components and Construction fill in the gaps to pro-
vide an excellent publication. As the author points
out, this is an “ideas” book rather than a conven-
tional text book, the reader being left to use his
own knowledge and experience in making up a
particular circuit but it would be a poor experimenter
who would not glory in doing just that. Altogether a
fabulous book which can be picked up and read to
advantage at any time but particularly useful when
inspiration is needed. AED

E Guide to Broadcasting Stations—17th Edition

Published by The Butterworth Group—liiffe Books
201 pages, 74 x 4%in. Price 75p (paper back).

THIS latest edition of a well established refer-

ence book lists broadcasting stations from in-

formation supplied by the BBC. It includes
articles on various related topics for the listener and
a listing of V.H.F. Sound Broadcasting Stations.



Construction

Because of the length of the 3BP1 cathode ray
tube, it is necessary to use a deep chassis. In fact
the oscilloscope chassis is 14in. long (from back to
front). The overall oscilloscope chassis dimensions
are 14 x 9 x 2Lin.

The front panel has to accommodate the c.r.t.,, seven
variable controls, two input sockets, sync on/off
switch, pilot lamp and an earth terminal. The main
panel and chassis dimensions are given in Fig. 4.
The drilling layout for the oscilloscope front panel
is given in Fig. 5.

The astigmatism (VR7) X shift (VRS6) and the
X linearity (VR5) controls are mounted along the
side of the chassis. The a.c. inputs from the mains
transformer sub-chassis (containing T1, T2, and T3
etc) enter the oscilloscope chassis via the 10 way
cable. This saves space on the front panel and
simplifies the layout.

The Veroboard panel containing the main oscillo-
scope circuitry is mounted in a 12 x 3%;in. cut-out
in the oscilloscope chassis. Use the Veroboard panel
as a template when drilling the fixing holes in the
oscilloscope chassis.

The oscilloscope front panel also has an aperture
covered by a piece of laminated plastic sheet. This

ﬁA CﬂZEﬁiS
SIMPLE TOBUILD e INEXPENSIVE ® ONE ASSEMBLY BOARD

is necessary because the brilliance control VRY is
approximately 720 volts negative with respect to
the chassis and therefore needs to be well insulated.
There is about 50 volts across the brilliance control.
The focus control VRS is also at a high negative
potential with respect to the chassis and this has
about 300 volts across it.

The laminated plastic sheet is extended to make
a mask for the face.

The angle pieces holding the front panel to the
chassis should be 16 or 18 s.w.g. aluminium and
the bolts are 2BA with shake proof washers and
firmly tightened nuts.

The method of supporting the c.r.t. is unconven-
tional but it allows the tube to be adjusted to level
the X axis (timebase) and at the same time the tube
is held against a rubber ring glued to the back of the
front panel.

The bracket which supports the back of the c.r.t.
is secured to the chassis by four 4BA bolts which
pass through grommets in the chassis and make the
tube mounting more flexible. All the bolts have a
full nut and a half nut for locking.

The main transformer sub-chassis carrying the
three mains transformers, T1, T2 and T3 utilises a
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Drill 4BA clear for fixing bolts at corners. y

N
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Fig. 3: Component layout and wiring on the EHT panel.
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. EHT panel n;bun_fpd'b'elciw.cria_ssis. iy
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Fig. 4: General view of the PW ‘Student’ Oscilloscope, showing the Jocation of major components.
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Fig. 5: Drilling layout for the front panel.

" 10jeads
from T1,

ST T2and T3

(AC if;_put) ‘

Note:

A laminated plastic
tube mask is

fitted to front panel
{shown chain dotted)

Hole diameters,
A_.4BA csk. for
bolting front pane!
to chassis.

B..4BA csk. for
bolting tube mask
to front panel.
C...to suit fixing of
various
potentiometers
and switches etc.



Note: left section of S2 is used
only for earthing C5,6,7,8,9 and C10.

Rubber gasket stuck onto rear of front panel
to cushion CRT fat:e.\L

A suitable mains on/off switch,
pilot lamp and a 2A mains fuse
and holder may also be fitted to

Fig. 6: Interconnection between Veroboard panel and front panel controls.

VR9 VR8
Brilliance Focus

Plastic tube mask

1 %

Pin2-

T,

ca7

Fig. 7. Interconnectipn between the EHT panel and front panel
controls. :

wood base for mounting these components. The size
of this base will depend upon the mains transformers
used. Mains transformers usunally have identifying
tags for connection of leads. The arrangement behind
the panel (from the 10 way socket to the mains
transformer) will depend upon the transformers
used, but should be quite straightforward once in-
dividual windings have been identified.

the sub-chassis front panel. It is
recommended that the complete
mains transformer sub-chassis is
suitably enclosed to avoid acci-
dents.

It is also possible to include a
100mV a.c. calibrating source
from the 6-3V winding on Tl
mains transformer. This is ob-
tained from a 6200 and a 100
resistor in series across the wind-
ing, and the junction is taken
to a co-axial socket on the sub-
chassis panel. The bottom of the
109 resistor goes to chassis. Be-
cause the 100mV signal will be
fed into the Y input it is import-
ant to use a screened lead to
avoid stray pick-ups. When wir-
ing the 6:3V winding to the
coax-socket, make sure that it is
the earthy side of the socket that
goes to the earthy side of the
6-3V winding (remember—one
side of this winding is earthed

AOET on the oscilloscope chassis).

Other Facilities

The design as outlined is a compromise, being
mainly concerned with the construction of a basic
oscilloscope. For instance, no oscilloscope is com-
plete without flyback suppression, but this requires
further circuitry. The author so far has been unable
to decide upon a suitable circuit.

Another area in which the instrument could be
improved is the Y input, but the author believes
that the best solution here would be to design a
separate unit which can be plugged into the Y input,
capable of accepting any signal from 10mV/cm to
50V/cm.

Beam slitting facilities and a mixer for two inputs
could be added. However, such a unit would require
complete screening which would be difficult to attain
within the present design.

As the instrument is used for checking the per-
formance of Hifi equipment as well as general
laboratory work, it is housed in !, in chipboard
cases covered with imitation mahogany laminated
plastic.

Both cabinets have aluminium instrument case
handles, 4 ins centre to centre.

In part 1, last month, LP2 as shown in Fig. I would
not function. The upper lead from LP2 should go to
the top end of the 6-3V winding instead. Attention
is drawn to the breaks in the Veroboard strips—
especially between Tr3 base and Tr4 collector.

Caution

This instrument should not be used on TV or radio
or any apparatus where the chassis is live to the
mains supply. : ]

443



* The Sinclair Cambridge...
no other calculator is so powerful
and so cOmpact. | *

Complete kit-£29-95! ...

The Cambridge — new from
Sinclair

The Cambridgeis a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

1t offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £141

Truly pocket-sized
With ali its calculating
capability, the Cambridge

Features of the Sinclair
Cambridge
* Uniquely handy package.
43" x 2" x 11", weight 3% oz.
*Standard keyboard. All you
needforcomplex calculations.
¥ Clear-last-entry feature.
* Fully-floating decimal point.
¥Algebraic logic.
¥ Four operators (+, —, X, =),
with constant onall four.
¥ Constant acts as last entry
in a calculation.
+#Constant and algebraic
logic combineto actasa
limited memory, allowing
complex calculationson a
calculator costing less
than £30.
#Calculatesto 8
significant digits, with
exponentrange from

1 _ 10210107,
su|’ll mef;isuresﬂjust ¥Clear, bright 8-digit
43" x 2" x1L". That means display.

you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16
batteries which give weeks of
life before replacement,

Easy to assemble

All parts are supplied — all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
gueries or probiems.

The cost? Just £29-95!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer —you can't get
itanywhere else. Ready assembled, it costs
£43-95 - so you're saving £14 | Of course
we'll be happy to supply you with one ready-
assembled if you prefer — it's still far and away
the best calculator value on the market.

% Operates for weeks on
four U16 batteries.

(Replacement set costs

about15p.)
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A complete kit!

The kit comesto you packaged in a

heavy-duty polystyrene container. It

contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents:
1. Coil.
. Large-scale integrated circuit.
. interface chip.

2

3

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

. Printed circuitboard.

. Keyboard panel.
Electronic components pack
(diodes, resistors, capacitors,
transistor),

. Battery clips and on/off
switch.

. Soft wallet.

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'll get more
than your money’s worth.

Butif you wantto geteven more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

How ? it's all explained in this unique
booklet, written by a leading calculator
design consultant, Inits fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations like:

Logs Sines Cosines
Tangents  Reciprocals nthroots
Currency  Compound

conversion interest
and many others...

[ — g [ — || g

Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg.no: 699483 England

VAT Reg.no:213 8170 88

Why only Sinclair can make you this offer
Thereason’s simple : only Sinclair— Europe’s largest electronic calculator
manufacturer—have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive ~ the smallest electronic
calculatorin the world. In spite of being.one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatin itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit |

Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we’'llrefund your money without question. All parts are tested and checked before

despatch —and we guarantee a correctly-assembled calculator forone year,
Simply fill in the preferential order form below and slip it in the post today.
Pricein kitform:£27-23 + £2-72VAT. (Total: £29-95)
Price fully built: £39-95 + £4-00 VAT. (Total: £43-95)
S S N RN A SOUCS MU SE I S SN S SOV S SN SRS B B
FW 973

To: Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ

Please send me Name
[T a Sinclair Cambridge calculator kit at

£27-23 + £2:72 VAT (Total : £29-95)

[Ta Sinclair Cambridge calculator ready
‘builtat £39-35 + £4:00 VAT Address

(Total: £43-95)

*] enclose cheque for £ made

outto Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

*Delete asrequired. PLEASE PRINT

r

T SR TN EEN NNOEY AN SN ST SN SN SN SN AR S MM R S A J
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TAKE 20O

DAVID ANDREWS

No. 52
WAA-WAA UNIT

A series of simple transistor projects, using not more than twenty components.

guitarist this month; a very simple Waa Waa

unit that gives quite a dramatic effect with
either guitars or electronic organs. There might need
to be a little work done to the basic circuit to make it
suitable for every application, but as there are so
many different permutations on signal levels and
input/output impedances we thought we would
compromise with a circuit that can be inserted into
the signal line where there is a typical level of
between 50 and 100mV at medium to high impedance.
Most equipment should have some point in it where
this type of signal can be located.

WE’VE got very good value for the enthusiastic

Circuit

The circuit is basically a phase shift oscillator using
the twin T bridge as the frequency selective element.
C4, 5, 6 and R6 with R7 and VR2 form the bridge.
Feedback is taken from the collector of Trl via
C2 into the bridge and then back to Trl’s base.
Negative feedback is also applied to Trl by means
of VR1 in its emitter by-pass circuit; the level of the
latter has to be adjusted so that the feedback is just
insufficient for oscillation to be maintained.

The Waa-Waa effect is obtained by giving preferen-
tial amplification to certain frequencies within the
musical note and then sweeping this frequency up
and down. The chosen frequency is set by the com-
ponent values of the twin T bridge and this can be
varied over a useful range by adjustment of VR2.
The gain of the circuit is greatest at the frequency
when the level of positive feedback is greatest.

b O
‘ +ov
R4
¢ N 10k c7 (Medium
O":Z“F impedanceo)
BC108 1
;5301‘( R R7 Output
56k 56k
— A
C4 Cc5 ‘
2200pF 2200pF
Ci
O-1pF
cs
- At 4700
D
[So8 VR1 = VR2
100mV R3 Sk 100k
i t 100k
inpu o] c3
S50uF
oV
o —5
AM 0018 r

Circuit of the Waa-W aa unit which is essentially a phase-shift oscillator.
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% components list

Chords or single notes will give the effect but in
the case of the latter there should be a good range
of harmonics present as well as the fundamental.
A pure sine wave input, for example the flute stop dtf
an organ, will give no effect whatsoever.

Almost any npn silicon transistor can be used for
Trl; the only feature of importance is that its hgy
should be in the order of 150 minimum (this is
easily met by most BC108s). C4, 5 and 6 have been
chosen to keep the Waa-Waa effect within the higher
band of frequencies which adds more “sparkle”
to the sound. If, however, a more mellew effect is
required increase the values of these capacitors
keeping the same ratioc between them.

R1 100k(2 2 1p
R2 470k2 ip
Ra 100k . Ap
R4 - 10kQ ’ : 1p
R5 22k ip
RE 56k(2 ’ ip
R? 56kQ ip
VRt  BkQ linear pre-set 8p
VR2 100k linear - 1hp
o5 BENR i B 774 3 4p
C2 P 1uF 4p
C3 50uF 9VW min. : 15p
c4 2200pF 4p
C5 2200pF 4p
C8 | 4700pF ) 4p
C7 0-47uF Sp
™ BC108 10p

/83;3
No allowance is made for minimum order costs or
for postage and packing and these points shouid be
checked carefully before ordering. :

Adjustment

When wired up it is only necessary to adjust the
value of the pre-set potentiometer VR1 to give the
correct level of negative feedback. To do this start
with VR1 at minimum resistance and then turn VR2
over its full range. At some point a loud howl will
be heard from the amplifier; this is the unit oscillat-
ing. Leave VR2 in the position for loudest howl and
then slowly increase the value of VR1 (increasing
the negative feedback) until oscillation stops.
Readjust VR2 over its full range; if oscillation occurs
at another point carry out the same procedure until
VR2 can be swept from one extreme to the other
with no oscillation occurring. The unit is then ready

continued on next page



OINING

cable is to use the back-to-back coaxial con-

nector. After a few months exposure to the
elements it is not uncommon to find that the whole
contraption has become oxidised, despite the fact
that it was ‘protected’ by a generous layer of insula-
tion tape of one kind or another. If, after you have
managed to get the joint apart, close examination of
the plugs and connector will usually reveal your so
believed good electrical joint in an advanced state
of corrosion.

The method to be described shou]d appeal to those
who like the writer, wish to join up these odd lengths
of coaxial cable and forget about them.

Proceed as follows referring to the sketches fox
any clarifications necessary:

1. Cut the ends of the coaxial cable to be joined
to give clean ends. Carefully cut off 3in. of the vynil
covering at the end of each cable, taking care not
to cut the outer braid.

2. Loosen and push back the braid like a concer-
tina. Bell-out the outer braid of one cable.

3. Now carefully cut off 4in. of the inner insula-
tion, again taking great care not to cut any strands
of the inner conductor, so that the insulation slides
off the wire. Conserve one of these pieces of material,
it will be required later.

THE usual and accepted way of extending coaxial

A B c
:
Yy

— (—1/:-)' 1/4 ——

Beli-out the outer
braid here

>

Inner insulation

Keep the insulation
removed from
this section

Inner conductor

-

Final layers of

/ insulation tape

Inner conductors
soldered together

R.A.BUTTERWORTH

COAXIAL CABLE

4. Lay both cables down on the bench and clamp
down in position so that the two inner copper con-
ductors lay close together and parallel. Now solder
the two inner conductors together.

5. Take one of the pieces of inner insulation and
slit it length wise with a sharp razor blade. Slip it
over the soldered inner conductors.

6. Cut a piece of aluminium cooking foil 3in. wide -
and long enough to make a double thickness cylin-
der to cover the areas marked ‘B’, ‘C’, and ‘D’. Heat
this cylinder to about 100°C with a soldering iron
when the insulation will be pliable enough to weld
together. Discard the foil and leave the insulation
to cool.

7. Now tightly wrap a single layer of 3;in. adhesive
vinyl insulation tape over the section ‘B.C.D.”. Now
smooth section ‘A’ over section ‘E’. Roll and smooth
this overlap to make it even. Spot solder the edges
where ‘A’ overlaps ‘E’.

8. Starting.at one end of the outer conductor braid
close wind the whole areas of ‘A.B.C.D.E. with 40
s.w.g. tinned copper wire. Lightly solder several
spots of this covering. Don’t try to make it a solid
soldered job, or you will ruin the inner insulation. ¥

TAKE—20 WAA-WAA UNIT—continued from previous page

1 234567 8 910N 1213161516171819202

l}yer of tight 40 sw.g.
tinned copper wire
Outer braid

over lapped

Inner insulation ‘&

One layer of tape over
inner insulation

Joining two lengths of coaxial cable.

“X"is the piece of insulation
from the inner conductor

F ; "
Az [.us_ +9vV
K !
£
0.
£
Fl. Ll
° G| » ;
input " | Output
O -
; .
f |
Y |
0
P [} oV
e .
y
AM 0018 To VR2

Suggested layout of components on a piece of 0-1” malrix Veroboard.

for operation. If the Waa Waa effect is too fierce
increase the value of VR1 further. ‘
It might be that no oscillation occurs with the
above procedure. This means that the transistor
has low gain but do not give up—you will probably
find you still get a useful effect when signal is applied
at the input. [ ]
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SHORT WAVE DX
by MALCOLM CONNAH

RITISH HONDURAS: Radio Belize has been
noted with an extended schedule in Spanish.
The frequency is 3300kHz and programmes have

been heard up to 0730.

El Salvador: Radio Nacional de El Salvador has
moved from 5980 to 6010kHz and has been heard
at 0050 to 0055 with news, advertisements and music.

Malagasy Republic: RTVM Tananarive is using a
new frequency of 6170 for the French Service. The
transmissions have been noted in parallel with 7105
from 1400 to after 1900.

U.S.A.: According to ‘DX Party Line’ on HCJB,
WNYW has now been taken over by Family Radio.
Programming will, however, remain the same and
the schedule for May-September is:

1700-2200 on 21525kHz |
1700-1900 on 17845kHz |
19052130 on 17845kHz |
2135-2330 on 15440kHz |
2215-2400 on 11855kHz

Vietnam: The Voice of Vietnam, 58 Quan-Su Street,
Hanei broadcasts in English at the following times:
0100-0130, 0200-0230, 1000-1030, 1300-1330, 1530-1600,
1800-1830 and 2230-2300. The frequencies announced
are 10040 and 15105kHz but the later frequency has
been noted at 15012kHz.

South Vietnam Liberation Radio, c¢/o Bureau
d’Information du C.R.P. de la R.S.V.N,, 39 Avenue
Georges Mandel, Paris 16e, France. Broadcasts in
English on 10010 and 7470kHz start at 1100, 1230,
1430 and 2330 respectively. The programme at 2030
uses 14990 and 12115kHz.

(The last two items came from Adrian Pell of
Wareham in Dorset, other items courtesy of Sweden
Calling DXers.)

All transmissions in
English to Europe

Readers’ Logs

Once again Roy Patrick of Derby kicks-off with
the following log using his Trio 9R59DS and National
1400 receivers: :

4854 R. Clube de Mozambigue, Portuguese at 2130.
4940 R. Abidjan, Ivory Coast, in French at 2100.
4995 R. Brazil Central noted as early as 2230.
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6030 T.W.R., Monie Curlo testing in Norwegian,
2030.
9023 R. Tehran, Iran, heard in English at 2000.
11650 R. Bangladesh, news in English at 1700.
15084 R. Iran, Home Sce. in Farsi at 2100.
15415 R. Kuwait heard in English at 1700.
15520 R. Bangladesh in English at 1700.

Fred Wall of Walthamstow returns to the page
after a long absence having used his Plessey PR155
and 50 foot long-wire with A.T.U. to hear:

6065 R. Vilnius, Lithuania in English at 0045.

9540 R. New Zealand with news at 0800.

9655 R. Damascus, Syria, light music at 2045.
11780 R. New Zealand with news at 0800.
11855 Saudi Arabia B.S. news in English at 1700.
15125 Voice of Free China, Taiwan, English at 1800.
15265 R. Afghanistan noted in English at 1810.
21545 R. Accra, Ghana, with local music at 1730.

Tan Gordon of Birmingham has again been busy
using his Codar CR70A receiver, 25 metre (Metrica-
tion no less!) long-wire and A.T.U. to hear:

7230 T.W.R., Monaco in German at 0905.

9560 ORTF, France in Russian.

9620 R. Belgrade, Yugoslavia noted at 2200.
9640 Adventist World Radio DX News at 0935.
9745 R. Baghdad, Iraq noted at 1955.

9912 All India Radio, Delhi at 2000.

Christopher Hodgson of Sunderland is a new
reporter to this page, his equipment consists of a
Codar Multiband-6 receiver with a 50 foot long-wire
aerial and the PW A.T.U. His log included:

6100 R. Belgrade, Yugoslavia at 2200.
6130 R. Norway from Oslo at 1810.
7260 R. Berlin International at 1850.
9006 R. Tehran, Iran noted at 2000.
9525 All India Radio, Delhi at 2100.
9525 R. Warsaw, Poland at 1200.
9645 Vatican Radio noted at 1505.

The last report for this month comes from Patrick
Henderson of Ledbury, Herefordshire who used a
six transistor superhet with a 17 metre Windom
aerial to hear the following stations:

6025 Radio Portugal with DX News at 2105.
6070 Radio Sofia, Bulgaria, Mailbag at 1930.
9570 Radio Australia noted at 0730.
15012 Voice of Vietnam, Hanoi at 1805.
15130 R. New York Worldwide at 2300.
15165 Kol Israel noted at 2030.
15175 RSA, South Africa in English at 1825.

During the next few months I hope to devote some
space to the topic of ex-government Communication
receivers which are now available at very reasonable
cost compared with modern sets. I would be grateful
if any readers with an interest in this topic would
write to me with their opinions and any information
that they may have.



JOSTY: KIT today

materials and components have been used. The circuit-
boards are manufactured according to the newest
developments in this field and are supplied with all holes
drilled and printed showing the exact placing of the
components. Qur long standing experience enables us
to guarantee every JOSTY KIT for ONE YEAR for
all parts as well as the correct function of the assembled
kit. JOSTY KITS are a quality produce of DENMARK.

is counted among the leading manufacturers of electronic kits in Europe.
Constantly the experienced engineers at the JOSTY laboratories work
on improvement of existing kits and on new developments. Only the best

NEW FROM DENMARK

Already Established As One Of
The Best Selling Kits in Europ

e
A

s

Photo-cell

Amplifier AT30

NO more searching for
Components, it’s all in the
bag the Josty way.

Ecectronic  Construction Kirs

We are sorry, you may have a little difficulty

JOSTY KIT RETAIL PRICE LIST

(APRIL, 1973}

obtaining these kits at present. We at Josty
are doing everything we can to produce more

Description

RRP Total
Exclud-| RR|
ing Incl’d
V.AT. [ V.A.T. | V.A.T.

& 5 . L Mode!
kits but in the meantime they are only available No.
from . AF20

AB3to

APPOINTED JOSTY KIT STOCKISTS ATsl
CENTRAL LONDON Payne & Hornsby Ltd., ATS0
G. W. Smith & Co. (Radio) Ltd., 3 Andrews House, ATS55
257/8 Tottenham Court Rd., W.I. Gallowgate, Newcastle-on-Tyne.

10 Tottenham Court Road, W.I. Richl F ATS56
27 Tottenham Courc Road, W.I. | [iehiey & groeman Led.,
87 Tottenham Court Road, W.I. N ercly <, AT60
21 Old Compton Street, W.1. ewcastle-on-Tyne —
3 Lisle Street, W.C.2. Aitken Bros. Ltd., HF6!
34 Lisle Street, W.C.2, 35 High Bridge, HF65
118 Edgware Road, W.2, Newcastie-on-Tyne. F75
193 Edgware Road, W.2. . . HF310
Hamilton Music Store. HF325
37 Edgware Road, W.2. .
Corporation Rd., HF330
382 Edgware Road, W.2. idd .
152/3 Fleet Street, E.C.4. Middlesbrough, Teesside. HF395
378 Harrow Road, W.9. B. Williams,
. 16 Borough Rd., e
ESSEX Middlesbrough, Teesside. NTI0
86 South Street, Romford.
McKenna & Brown Ltd., NT300
135 High St.,
SURREY |
1046 Whitgift Centre, Croydon. | Redcar, Teesside. NT305
27 & 2| Eden Street, Kingston. | Jaytron Ltd., NT310
32 Hill Street, Richmond, 178/9 Phibsborough Rd.,
Dublin 7, Ireland. NT3I5

MAIL ORDER ADDRESS Bond & Mason,

Mono Transistor Amplifier

Mono Transistor Pre-Amplifier

Mono Amplifier (for Stereo use two)

Automatic Light Control

Photo Cell Switching Unit

400W Triac Light Dimmer Speed
Control

1,300W Triac Light Dimmer Speed
Control

2,200W Triac Light Dimmer Speed
Control

Psychedelic Light Control,
Channel

Psychedelic Light Control, 3 Channel

Medium Wave Transistor Radio

F.M. Transistor Transmitter

F.M. Transistor Receiver

F.M. Tuner Unit

De-Luxe F.M. Tuner Unit

Stereo Decoder for use with HF310
or HF325

Aerial Amplifier for AM/FM Bands 1,
I} and 1l

Stereo Pre«<Amp to use with 2, AF310

Tremelo Unic for guitars, etc.

Power Supply 100m/a 9V Stabilised,
12V Unstabilised

Professional Stabilised Power Supply
2 x 30V, 2:2A

Transistor Converter [2/I5V, ac./
d.c. to 6V, 7-5V, or 9V d.c.

Single

Power Supply 240V a.c. to 2 x 18V |
d.c. at 2A
Pu;verSSupply 240V ac. to 4-5—15V
.C.

00m/a

~
o

o o © oooooo
v
~

VAUINNWA ~§ Ot ANGINA
[=3
°©
v
~
WNWO ® N O toNONV

14-55 i-45 16-00
33 0-33 66
70 0-27 97
88 028 16

15-81 158 17-39

24-12 2-41 26-53
96 0-99 10-95

77 017 1-94

21-27 2+12 | 2339

750 0-75 8-25

615 0-61 6-76

12-51 1:25 13-76

4-50 0-45 4-95

4-80 0-48 5-28

9-57 0-95 1052

G. W, Smith & Co., Unit 4,
The Hyde Industrial Estate,
The Hyde, NW9 6]).

94 Church Rd.,
Stockton, Teesside.
T. Jaques,
Woaterdale Rd.,
Doncaster, Yorks.

Modern Electronics,

T. Pattison,
5 Maritime Terrace,
Blandford Street,

Sunderland, Co. Durham, 5 Sunny Bar,

i Doncaster, Yorks.
Red Radio Shop, Mitsons
3} Crowtree Rd., Citadel Row,

Sunderland, Co. Durham.

J. R. Gough,
27 East Smithy St.,
South Shields, Co. Durham.

Carlisle, Cumberland.

Teleview Rentals,
414 Catcote Rd.,
Hartlepool, Co. Durham.

Sole UK Distributors

RADIO SUPPLIES

{Components) Lid.

P.0. BOX 27 - 39 WHITBY STREET - HARTLEPOOL TS24 7BR

TELEPHONE 0429-5750 or 63002
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fane

Recommended
retail price

£9-96

including V.A.T.

~-HIGH FIDELITY
%%%E LOUDSPEAKER KIT

Consisting of a Fane Model 803 ultra-low
resonance 8” speaker unit with PVC cone
surround, and a Fane Model 303 high frequency
pressure tweeter together with a printed
circuit cross-over assembly with ferrite cored
coils.
SPECIFICATION OF UNITS

i Model 803 Model 303
Overall Diameter 8” 3~
Natural resonance 30Hz —
Main resonance *35Hz [200Hz
Magnet Pole Diameter 17 b4
Magnet Flux Density 13,000 gauss 10,000 gauss
Frequency response 30Hz-BkHz 12kHz-17kHz
Impedance : 8-15 ohms 8-15 ohms
Power Handling *|5 watts *[5 watts
Very easy to assemble, this boxed kit comes
with acoustic foam damping material, panels, ¢
screws, wire, wiring diagrams and instruc-
tions to provide a remarkable loudspeaker
assembly-—a pair is ideal for stereo.

CABINETS for the ‘Mode One’ are available in Teak
veneer finish. SIZE 153”7 x 103" x 9.

*When used with above cabinet.

Please b : Distributors to the wholesale Manufactured by
send S.AE. : and retail trade

far fully I.INEAR PROD“GTS I.TD. FANE AGGUSTIGS LTD&

descriptive

jeaflet. : : Electron Works, Armley, Leeds Hick Lane, Batley, Yorkshire.
LS12 3SA. Tel. 630126 Tel. Batley 6431

AudioTrofiics Catalogue1973

The new 1973 VAT edition of Lasky’s famous Audio-Tronics catalogue
will be available in early April—FREE on request. The 48 tabloid size
pages—many in full colour—have been reprinted with VAT price changes
for your convenience, together with many new items. 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. Send for your copy now and see for yourse!lf that VAT can
mean a saving on many of the 1000's of items we offer.

Send this coupon with 18p for post and
inclusion on our regular mailing list.

| NAME...........
{

I secceccscsastsacacoastoctscsoccatanstiente »e

PWi4

$30000808000000c0000B300000000cc0ntoesssosscenccatoncartessetrsrsanasts

:-' LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.1.
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A Guide to

Broadcasting Stations
17th Edition

A new edition of a title which has sold more
than 250,000 copies. The first few chapters
contain.useful information on radio receivers,
aerials and earths, propagation, signal
identification and reception reports. The bulk
of the book is devoted to lists of stations
broadcasting in the long, medium, short and
v.h.f. bands in both frequency and geographical
alphabetical order. The lists are based on
information provided by the Tatsfield
Receiving Station of the BBC.

1973 206 pp., illustrated 0 592 00081 8 75p

Obtainable through any bookseller or from

The Butterworth Group

88 Kingsway, London WC2B 6AB
Showroom : 4-5 Bell Yard, WC2




MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

EARCHING out BBC local radio statioms is
S becoming popular and there are a number of

reporters this month. G. M. Christie (N.L.S.
Pole Star) used his Eagle Rx 60 while sailing off
the east coast of Shetland to log BBC Radio
Newcastle on 1457kHz. Richard Ellis (Ruscombe
Glos.) has an Eddystone EC10 Mk2 and a 50m
longwire feeding and aerial tuning unit. He reports
reception of BBC Radio Blackburn on 854kHz; Solent
on 998kHz; Sheflfield 1034kHz; Birmingham 1457kHz;
London 1457kHz; Oxford 1484kHz; Bristol 1546kHz;
Leicester 1594kHz.

Martin Hall (Southsea) heard BBC Radio Teesside
1546kHz under Radio Bristol at 0502hrs while during
the daytime he logged Radio Blackburn 854kHz and
Radic Leeds 1106kHz. Martin has received a QSL
card from Radio Blackburn and a QSL letter from
Radio Leeds. Hunting out BBC local radios can be
interesting at this time of year and all of these
stations will confirm a correct reception report with
either a letter or a QSL card.

Paul Petty (Canterbury) has been trying his
Midland 9 transistor portable on the medium waves
using its internal aerial and he has heard pro-
grammes in English from Trans World Radio,

Montecarlo 1466kHz at 2130hrs; Radio Tirana,
Albania 1394kHz at 2030hrs; Vatican Radio 1529kHz
at 2100hrs; American Forces Network, Frankfurt
872kHz; Radio Berlin International 1511kHz at
2130hrs; Radio Prague, Czechoslovakia 1286kHz at
2200hrs, all times in GMT.

Jeff Driver (Woodham, Surrey) reports hearing
Milan, Ttaly 899kHz which is on the air nightly from
2305hrs until 0500hrs GMT with news in English at
3 minutes past the hour. Jeff has also heard Radio
Norway 1579kHz which broadcasts in English every
Monday at 0200hrs and 0400hrs GMT. John
Thompson (Gillingham) has heard the IBA on
718kHz. This transmission is in parallel with the
tests on 557kHz which are on the air 24 hours a
day.

Roger Thomas (Port Talbot) enquires about the
possibility of using his AR88LF receiver on the
medium waves. There is unfortunately no easy way
of doing this as the intermediate frequency of this
version of the popular ARS88, lies well inside the
medium waveband. The writer would be glad to
hear from any reader who has successfully made
this conversion.

Portugal is well represented on the medium waves.
The international service of the Emissora Nacional
de Radiodifusao is on the air every night in English
at 2245hrs GMT from its transmitters at Lisbon on
755kHz and Norte on 1061kHz and these are easily
heard in the UK. Among the commercial stations,
look for CSB2 Porto on 1034kHz, which is on the
air all night with pops; CSB3 Lisbon on 1286kHz;
CSB4 Lisbon on 1594kHz and CSB5 Porto on 1578kHz.
All these stations will QSL, the cards issued from the
international service being particularly colourful.

Sp-E on VHF by SIMON DAVID

of “foreign’ noises has been taking place. That

sporadic-E interference I mentioned has been
having a field-day. Continental stations have been
coming in all over the place, but in particular
around the 65 to 75MHz region. This is outside
the usual f.m. band, but it shows that f.m. stations
turn up in odd places. )

Hugh Cocks of Mayfield, Sussex, tells me that
he has picked up several stations from Yugoslavia
on 23rd May around midday. He also reports chan-
nel-5 television buzz from the vision signal on
93.25MHz. Other signals include Albania television
sound on 87-75MHz and vision signal interference
on 82-25MHz; a Dutch station on 98-6MHz; AFN
Stuttgart, West Germany on 102-4MHz.

The eastern European f.m. stations have come
in around 66 to 72 MHz using a four-element aerial
and two BF180 pre-amps but Mr. Cocks has a prob-
lem. When his aerial is directed north or south
he gets i.f. breakthrough which disappears when
the aerial is due east or west. He thinks that this
is largely due to burbles and interference from
Radio Moscow in Austria. Any readers have a theory?

Peter Tyler of Whitton, West Middlesex, has sent
in a long and detailed log. His home-made “curtain-
rod” three-element Yagi is in his loft and drives an
old valve Pye Fen Man I. His long list includes
several French, Dutch, Belgian and German stations.
The latter were NDR II Oldenburg 99-8MHz, Radio
Bremen II 83-3MHz. Peter has also received an

SINCE I last wrote to you, a number of outbursts

Italian station in 87-7TMHz on 23rd May; signal
strength was generally very good but subject to
fading. On 24th June he received eight different
Dutch stations and three German stations. He rightly

.complains of the effect of police transmissions on the
‘band which spoil DXing. Further to his big bag was

a bonanza of 10 Scandinavian stations, possibly
Danish, on 16th June between 1400 and 1500 hours,
between 87:-7MHz and 99-5MHz. There was a high
pressure area over the North Sea near Denmark at
the time, which could be responsible for the good
reception he obtained.

Recent information issued by the BBC includes a
complete list of BBC local radio transmitting
stations, revised reception' area maps to cover BBC
Radio Programmes in stereo from Wrotham and
BBC Radios London, Brighton, Oxford, Teesside,
Leicester, Birmingham, and Bristol. The BBC has
also issued information sheet 1608 (1) which has
some advice to help listeners to get the best they
possibly can from BBC v.h.f. stereo broadcasts (see
also Gordon King’s article elsewhere in this issue).

Test tone transmissions on Radio 3 v.h.f. for
stereo programmes are detailed on information
sheet 1605 (9). These transmissions are usually
broadcast on Mondays, Tuesdays and Thursdays to
facilitate channel identification and adjustment of
cross-talk, and on Wednesdays to assist in technical
assessment and setting-up of stereo receivers. All
such tests occur after close down in the late evening.
Full details on these BBC Information Sheets from:
Engineering Information Department, BBC Broad-
casting House, London W1A 1AA. Please enclose a
stamped envelope.
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SHORT WAVES
by DAVID GIBSON, G3JDG

for the DX-type listeners to flap their ever eager

earholes all over 14MHz. What ever has hap-
pened? Far from multiple earhole flappings there is
barely the twitch of a lonesome lobe. Just at the time
when this band is the main one for most DX traffic,
everyone is sending in logs for—you’ll never guess—
two metres. Nobody seems interested in hearing juicy
jingles on 20 metres from people like SUIMA,
XT2AK, KG6AAY and YB3CW to mention but a few
who were about last month.

Equally strange is the marked lack of logs for
21MHz, too. On this band, African countries and most
of South America were all happily squirting r.f. every-
where. Wait till T get my 700 element Yagl for
14MHz, T'll put you all to shame.

Twenty eight megacycles (or Hertz?) has
apparently been abandoned by practically everyone.
This is rather sad because this particular band is
probably one of the most interesting now that the
sunspot peak has passed.

One station who puts in an appearance is ZS4AA
on 28-60MHz. Name is Basil and he also appears on
21-42MHz most weekdays from 1600 hours. Sundays
finds Basil on 21:20MHz around 0900 hours. Location
is Kroonstad.

Anyone living in the Torquay dlStI‘lCt and would
like to join an Amateur Radio Club you're in luck.
The Torbay Amateur Radio Society has its head-
quarters in Bath Lane (rear of 94 Belgrave Road)
Torquay. Hon. Sec. is at 23, Waverley Road, Newton
Abbot and the telephone number is Newton Abbot
3025. .There is a Club magazine and quite a lot of
activity. If yowre in the area, give the Secretary a
buzz.

IT is a strange thing. Summertime is just the time

Readers’ reports

According to Bill Yates (Bedford) it is well worth
listening for W6KNH on Tuesdays around 1700 hours.
Frequency quoted is 14-24MHz and a sked is usually
heard with ZK1MA. Another piece of information for
DX types is that Andaman Island is due for a surge

of extra activity. Twist is that it could mean yet
another callsign change—listen for VUT7.

Russell Corner sends in a log of G stations heard
on topband and eighty metres. Russell’s best from
further afield on 3-5MHz includes: ZM1MH, 3A2A00
and 4XZSNJ. All these on a 9R59DE and 360ft. of wire
in the loft at Walworth Grove in Middlesbrough.

Tony Mountifield (Gosport) claims to be a member
of the RSGB and a passer of RAE. He also says, “I
have read your column for a few years” (splendid
fellow this Mountifield). Receiver is an R1155L
(aren’t those the ones you have to light with a
match?) and among the best heard on twenty were:
A6XF, CTIMA, EAS8IX, LX1DU, SV5HH, TF3EB,
VE3SR, W6UFG, ZD8RW, 4Z4GH, 9G1AR.

Bernard Hughes (Worcester) has sent in an up-
dated portion of the Potty callsign changes list. In all
seriousness, I do hope these will help those with com-
puters to keep up to date with these callsigns.
Bernard lists them:as follows: HA25—25 years of post
war Amateur Radio; HA100—Budapest Centenarium;
OK50R-—celebrates 50 years of Amateur Radio;
KWI9WEZ—station operating from Indianapolis car
races (now I've heard it all); VE3RCMP—Centenary
of the Royal Canadian Mounted Police; IT57—Targa
Florio award.

Just to show what’s about on 14MHz, Bernard lists
the following heard with the aid of his JR-310 and
dipole; CRS5AJ, HC2YL, JA4FAB, JA3LOJ/MM,
JAGCNL, JY5HC, JX9XP, KWIOWEZ, MP4BJR,
PY9KC, PT2JB, VESRCS, VP7ND, YA1DT, ZL1AUM,
ZL2CE, ZL3FM, ZD7SD, ZD7SS, 7X2MD, 9K2CA.

Andrew May (Bromsgrove) got these on 28MHz
with an HA-350 and 67ft. long wire (all s.s.b.);
WATCAE/P/YV5, YV5CWO, YV5DEO, 4X25HF,
4725MQ, 5UTBA, 6W8DY.

Lindsay Pennell is leaving Hong Kong and is due
back in the UK. Perhaps we will see some UK-type
logs (I was getting fed up with translating Chinese,
anyway). Heard from Hong Kong on 28MHz; 9M2DQ,
A4XFE, CR6SR, 9J2DT. )

Two metre tweets heard from; DL7EQ, F1CCP,
F6CKU, GI4AAT, GM3BA, GW3UUC/P, ON5SNY/P,
PAOFHV. These were bagged by Paul Marks, G8FVK,
who lurks at Woodford Green with an 8-element
beam, homebrew converter and Eddystone 730/1A.

1

Diary dates

The National Agricultural Centre at Stoneleigh,
Kenilworth, Warwickshire is the place to be on the
25/26/27 of August. The Town and Country festival
is to include a complete introduction to the world of
Amateur Radio. This will include morse code demon-
strations, display of radio equipment, homebrew
demonstration, transmitters on the air, a radio rally
and the Amateur Radio Emergency Serv1ce in action.

Other Mobile Rallies in August will take place at:
Newton Abbot August 12; Derby 12; Bristol 19,
Preston 19. Contests for August: WAE DX c.w.
11-13; 70MHz 12; 144MHz low power 18; 144\ Hz
s.s.b. 19.

 AMATEURBANDS
h, »* Short Wave/VHF
" “Logs in alphabetical order pleass
- by-15th of the month 1o David
. - Gibson, G3IDG, 12 Cross Way,
‘Harpencfen, ﬁertiardsh;m .




MAINS MOTOR
Precigsion made—as used in
record decks and tape recor-
ders—ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Snip at 72p,
rzPostage 20p for first one then
10p for each one ordered.

MUSIC ON TAPE

A turther buy enables us to offer these at an even
lower price—namely 85p each or 5 for £2-50. Send
for list of titles. We can’t repeat when sold out.

BALANCED ARMATURE
NIT

U

500 ohm, operates as speaker or niicro- (Jj; '
phone, 8o useful in intercom or similar )2
circuits, 37p each, 10 for £3-78.

CAR ELECTRIC PLUG
Fits in place of cigarette lighter.
Useful method for making a quick
connection into the car electrical
ayatem, 38p each or 10 for £3-42.

12 YOLT £ AMP.
POWER PACK

This comprises double-wound
—, 230/240V mains transformer
f with full wave rectifier and
; 2000 mF smoothmg. Pnce

-

Hesavy Duty Mains Power Pack. Output voltage
adjustable from 15-40V in steps — maximuwt
load 250W-—that is from 6 amp at 40V to 15amp
at 15V, This really is a high power heavy duty
unit with dozens of workshop wuses. Output
voltage adjustment is very guick-—simply inter-
change push on leads. Silicon rectifiers and
amoothing by 3,000mF. Price £6-33 plus 65p post.

.EAKELITE INSTRUMENT
CASE

Size approx. 6} x 33” x 2"
deep with brass inserts in four
corners and bakelite panel. This is
a very strong case suitable to house
instruments and special rigs, etc. Price
50p each. Pixolin lid 11p extra.

MINIATURE

WAFER SWITCHES

2 pole, 2 way-—4 pole, 2 way—
3 pole, 3 way-—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
8 w:y-—l pole, 12 way. All at 22p
each,

CONNECTING WIRE

7-0076 Copper conductors. 500 metre drums
available in the following colours:—Red /Brown —
Yellow — Green/Grey — Blne/Green — Red/Orange ~
Green/White — Grey/White — Blue/Orange -
Brown/Red ~ Brown/White — Red/Grey — Blue/
Grey ~ Blue/Brown. Price £2-20 per drum plus
40p post. State alternative colours.

Dlxtto—obut with 200 metres. Price £1-38 per drum
plu

Ditto—but with 100 metres. Price 83p per drum,

DOGCR SWITCH
As fitted to refrigerators, etc. Switches off as
door closes. White 17p each. Black 15p each.

GOODMANS P.M. SPEAKERS

8” x 5” hi flux 15 ohm coil very suitable for use
with Mullard Unilex stereo amplifier or with the
EP9000 on it’s own. £1-65 plus 20p post each.

7”7 X _4” also 15 ohm and suitable for use with
the 9000—not quite such good quality of
course. Price £1-05 each.

U.V. LIGHTING

Useful for flaw detection in metalg and for looking
for water marks, etc., also for fitting over tropical
fish tanks. African violets snd other indoer
plants which must have U.V. for healthy growth.
The outfit comprises of a 12” U.V. tube—choke—
starter holder and tube ends. Price £2-20 plus
20p post.

SOIL HEATING KIT

Buitable for garden {rame or
propagating shelf, etc. Comprises
40 watt mains transformer, heating
wire, connection strip and in-
sulated wire with connection
diagram. £1-85 plus 20p post.

80 WATT TUBULAR ELEMENTS
Brass encased with beaded flex ends. Standard
replacements in most absorbtion refrigerators
but also has dozens of other uses. 28p each or
10 for £1-48.

SPIT MOTOR

q 200-256V  Induction Motor,
driving a Carter gear box
with 1}*-of output drive shaft
running at 5 revs per minute,
Intended for roasting chickens
also suitable for driving
models—windmills, coloured disc lighting effect.

MULLARD AUDIO AMPLIFIERS

All in module form, th ready built complete with
heat sinks and tags, data

Model 1163 500mW power output 73p,

Model 1172 750mW power output 94p.

Model EP2000 4 watt power output £1-80,

EP9001 twin channel or steres pre amp. £1-92

10% discount it 10 or more ordered.

CENTRIFUGAL BLOWER
Miniature mains driven blower centritugal type blower
unlt by Woods. Powerml but specially built for quiet
ing~driven by motor with
specxa.lly built low noise bearings. Overall size 44”7 X 41“
4”. When mounted by flange, air is blown into the
equxpment but to suck air out, mount it from centre
using clamp. Ideal for cooling "electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smuke when soldering etc., etc, A real
bargain at £2:05.

MIGHTY MIDGET

TAPE PLAYBACK UNITS

Praobably the tiniest posslble radio, as described in Practical Wireless, January
*73. All electronic parts £2-20 post paid.
Mains ted. Made by Redit the famous 3 |
“mugic in background people”’. These are com- - ¢
plete units for playing tape at standard speed (33*). 3
These have a superior motor driven fly wheel to 1 ~
control the tape through the capstan and also an | ¢
even equally useful valve amplifier with ELS84 = -__,..._'__
output. In a steel case with carrying handle. _\_\""I.
Tested and good working order £6-50, or some in

need of repair but complete £3-58, cassettes of |

tape pre-recorded £1-10p (please state type of musiec required.) 75p carriage
up to 200 miles then 50p per 100 miles extra.

RADIO STETHOSCOPE Easiest way to
fault nd—traces signal from aerial to speaker—when
signal stops you ve tound the tault. Use it on Radio,

nythin kit comprises two
specxal tra.nslstors and all parts including probe
tube and crystal earpiece. £2-20— twin stethoset instead
of earpiece 83p. extra—post and ins, 20p

[ MAINS TRANSFORMERS. Our Re!' MTM1 27 volt at 8 amp., Upright
ing fully tapped primary. Price £3-30.

Our Ref: MTHE 12v at 1 amp. Uprlght mounting with fixing lugs, tag con-

nection. 240v primary—I12v 1 amp secondary. Price 83p.

Our Ref: MTM3 6-3v 2 amp upright mounting with fixing lugs, tag con-

nections, 240v primary 6-3v 2 amp secondary. Price 77p.

Our Ref: MTM4 18v 1 amp with thermal cut-out, upright mounting with

fixing lugs—tag connections. Primary 240v, secondary 18v at } amp. Price 88p.

MAINS ISOLATION MTM5 350 watts earth shielded—flex leads—upright

mounting lugs for fixing. Price £5-50 each. .

DRILL CONTROLLER
NEW KW MODEL
Electronically changea

speed from approxi-
mately 10 revs. to
maximum. Full power at all
speeds by finger-tip control.

Kit includes all parts, case,

everything and full instrue-

tions. £1-65. .

up model also available. £2-75.

MAINS TRANSISTOR
POWE PACK
i d to operate t sets and li

Adyustahle output 6v., 9v., 12 volts for up to

500mA (clags B Workmg) Takes the place of any

of the following batteries: PP1, PP3, PP4, PP6,

PP7 PP9, and others. Kit comprises: mains
‘mer rectifier, thing and load resistor

zondensers and instructions. Real snip at only

RIGGER MATS

8o thin is undetectable under
carpet but will ewitch on
with slightest pressurc. For
burglar alarms, shop doors,

£1-54
£1-10

etc,

24" x 18"
; ﬁ i} 137 x 107
SUMMER OFFER
Mutlard Unilex stereo awmplifier at pre-V AT price.
normally £10 for the four module, control unit«
knob« and face plate.

I5A ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have radio playing and
kettle beiling as you
awake — switch on
lights to ward off in-
truders — have a warm
house to come home to.
All  these and many
other things you can do
if you invest in’an electrical programmer. Clock
by famous maker with 15 amp. onfoff switch.
Switch-on time can be set anywhere to stay on
up to 6 hours. Independent 60 minute memory
jogger. A beautiful unit. Price £2-15 + 20p p. & p.
or with glass front, chrome bezel, 83p extra.

PROTECT VALUABLE DEVICES
FROM THERMAL RUNAWAY OR OVER-

TING
Thyristors, rectifiers, tran.
sistors, ete., which use

heat-sinks can easily ‘be
‘protected. Simply make the
contact th t part ot

MAINS TRANSFORMER BARGAIN. Standard mains 240v input. y
2:4v 9 amp intermittent. 5 amp continuous. Price 55p.

DISTRIBUTION

PANELS

Just what you need for work beneh 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, £2-50
plus 20p post and ins.

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
efficient and reliable was first described in the
Wireleas World about a year ago. We can supply
kit of parts for an improved and even more efficient
version (Practical Wireless, June). Price £6-:55 plua
30p post. When ordering please state whether for positive or negative aystems.
Also available, ready made ignition systems for 6V. vehicles £7-85.

«
J L) L9y

ot B
Lias
THYRISTOR LIGHT DIMMER
For any lamp up to lkw. Mounted on switch plate to fit
in place of standard switch. Virtuslly no radio interference.

Price £2-95 plus 20p post and insurance.
Industrial, model 5A £3-30.

24-HOUR TIME SWITCH

Made by Smiths, these are AC mains operated, NOT
CLOCKWORK. Ideal tor mounting on rack or shelf
or can be built into box with 13A socket. Two com-
pletely adjustable time periods per 24 hours, bA
changeover contacts will switch circuit on or oft
during these periods. £2-76 poat and ins, 26p. Additional

time contacts 55 pair.
|
)
R

BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc 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 sechon the pointer
rests. The section reads “replace™ *weak” or *'good”’, The
tester is complete in its case, size 33" x 61" x 2”7 with
leads and prods, Price £2-48 plua 20p postage.

the heat-sink. Motors and
equipment generally, can 5
also be adequately pro-
tected by having thermo-
stats in strategic spots on the casing. Our contact
thermostat has a calibrated dial for setting
between 90deg. to 190deg.F. or with the dia
removed range setting {s between 80 to 800deg.F|
Price 83p.

ROCKER SWITCH

13 amp self-fixing into an oblong hole.
Bize approximatelty 1”7 x 3” 9p each,
10 for 81p.

THERMAL CUTOUT

A minjature device $” dia. on one screw fixing
mount—can be used for motor overload protection
—fire alarm—soldering iron—switch off, ete., etc.
15 amp tacts open with 1 Adlaut or
conducted heat. 11p ea,ch or 10 for 98p.

HONEYWELL PUSH BUTTON
MICRO SWITCHES

As used in some vending machines, ete.
switch is a change-over type rated at i5 amps
250v A.C. Intcnded for panel mounting with
fixing nuts and single black push knob. Single
change-over switch 28p. Double switch 42p.
Triple switch 81p.

KETTLE ELEMENTS

Made by the famous A.E.I. 7/ \/
Co. Complete with washers 7YX
and combined fixing ring and TR
plug shroud. Normal ¢ round h\
pin and flat pin earth con-
nection and overload veset
push button. 2 Models—11” (approX.) suitable for
Swan and other similar models—13}” (approx.)
suitable for G.1.C., ilotpoint, ete. All quick boi
21K w elements at 240v. P’rice £1-38 each.

MACLAREN THERMOSTAT

Make and break 20 amp A.C. with the sensor
probe coupled by 2 feet capillary covering range
of 10—100°C—complete with large engraved
control knob, Price 83p.

Bach

TERMS : 109 discount if tea of an item
fordered, sand posiage whers quoted—other
items. poat free it order for these items is £6-00
otherwise add 20p.

ete,, ete. £2-04 plus 20p post and i

J. BULL (ELECTRIGAL) LTD.

(Dept. P.W.) 7 Park Street, Croydon CRO {YD
Cailers to: 102/3 Tamworth Road, CROYDON
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PARTRIDGE PACKAGE

isa . :

GOMPLETE RADIO STATION

including

WORLD RECORD JOYSTICK ANTEANA

Phone your order—we send the goods—just give name,
address, ACCESS or BARCLAYCARD number—that is all
—tel: 0843 62535.

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

JOYSTICK VFA £12:54 (A); JOYMATCH ATU 111
Yor 111A £12-54 (B); JOYMATCH ATU LO-Z500 £18-10
(C).

GOMMUNICATIONS 8. HEADPHONES £2-86 (D)

(All prices include V.A.T., carriage, packing, accessories &
insurance)

PARTRIDGE PACKAGE No. 1 PARTRIDGE PACKAGE No. 2
9RESDS recelver 5a £54:45 JR310 receiver .. oo .. £82:50
* ltems (A); (B); {D) above £12:10 * ltems (A); (B); (D) above .. £770
_Complete en. Coverage ——— ——
Station . .. £66-85 Complete Amateur RX Station £80-20

PARTRIDGE PACKAGE No. 3 PARTRIDGE PACKAGE Nc. 4
JR599 recelver .. aa .. £176-00 TS/PS515 Transceiver 180W  £231-00

* {tems (A): (B); (D) above .. FREE * ltems (A); (C); (D) above .. FREE
Complete Amateur RX Station £176:00 Complete TX-RX Station .. £231-00

ALSO: OA2 MAINS STABILISER 74p. 2KW LINEAR AMP.
TL911 £207-80; TR2200 2M Personal transceiver £87.45;
TR7200 2M Car transceiver £142-45; Spare set valves for
9R59DS £2-35.

PLEASE CONSULT US REFERENCE SUITABLE SPEAKER

NEW : world-wide reception on the amazing
“DX—CRYSTAL SET" £2:20 including unique
aerial.

NEW : PARTRIDGE ARE APPOINTED STOCK-
ISTS OF AMTRON QUALITY KITS—send for fully
illustrated brochure and price list.

PARTRIDGE BUDGET LINE—

ARTIFICIAL EARTH—SOLVES YOUR EARTH PROB-

LEMS £5-28; AERIAL BANDSWITCH—TUNED AERIAL

£5-28; A.T.U. KIT—FULL COVERAGE TX/RECEIVER
£5-28; ASSEMBLED £6-38.

Send 3p stamp for full illustrated details of Partridge
Products. TR10 brochures (state which) 3p stamp extra.

NO V.A.T. ON OVERSEAS ORDERS!
CARRIAGE & INSURANCE EXTRA OVERSEAS.

BOX 5
PARTRIDGE ELECTRONICS LTD.
BROADSTAIRS, KENT

Phone: 0843 62535 or 62839 cheap periods.
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PRINTED CIRCUIT KIT

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

CONTENTS: (1) 2 Copper Laminate Boards 4}in x 2}in, (2) 1 Board for Majch-
box Radio. (3) 1 Board jor Wristwatch Radio, ete. (4) Resist. (5) Resist Solvent.
(8) Etchant. (7) Cleanser/Degreaser, (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each Kit: (10) Essential
Design Data, Circuits, Chassis Plans, ete. for 60 TRANSISTORISED PROJECTS.
A very comprehensive sclection of circuite to suit evervone’s requirements.

EXPERIMENTER’S
PRINTED CIRCUIT KIT

10p

Postage & Pack, 10p (UK)
Commonwealth:
SURFACE MAIL (5p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal 8et with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker. {4) Crystal Tuner with Audio Amplifier.
(5) Carrier Power Conversion Receiver. (6) Split-Load Negtralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The sma}}esb 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the *'Triflexon’” circuit. Let us know
if' you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Slge only 1-62in x 0-95in x 0-25in. (11) Wristwatch Radio 1-15in x 0-80in x 0-55in. (12)
Ring Radio 0~7Qinx0-701n x 0-55in, (18) Bacteria-powered Radio. Runs on sugar or
bread, (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter.
com, (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile, (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
{25) Bignal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom, (28) Remote Control of Models by Induction. (29) Induetive-Loop
Transmitter. (30) Pocket Triple Retiex Radio. (31) Wristwateh Transmitter/ Wire-less
Mlcrqphoue. (32) qun Alarm, (33) Ultrasonic SwitehfAlarm, (34) Stereo Pre-
%mphﬂer. (35) Quality Stereo Push-Pull Amplifier, (86) Light-Beam Telephone
Photopl}one". (37) Light-Beam Transmitter, (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter, (40) Thyristor Drill Speed Controller. (41) Light Dimmer.
{42) 1.C, Pre-amplifier. (48) I.C. Amplifier. (44) £.C. Intercom. (45) 1.0, Radio. (46)
Raudive _Voices Receiver, (47) Biofeedback Amplifier. (48) Brainwave Destector.
(49) Proximity 8witch. (50) Laser Projector.
Plus 10 Photoelectric Clreuits, 8imple Alarms, Long Range Alarms, Projector, ete,

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a 8.4.E. for full details and a brief description of all kits and Projects.

\d

' Y
BAKER 12° MAJOR £9-90

30-14500 c¢ps. Double cone woofer and
tweeter combination, Baker ceramic magnet
assembly flux density 145000 gauss.

Bass resonance 40 c.p.s. 20 watt RMS.

MAJOR MODULE KIT £12-50

30-17000 cps. response
Tweeter, crossover and baffle as iliustrated.

ALL PRICES
INCLUDE VAT

Baker Loudspeakers
Regent 12° {5V £8-80 | Superb 12720 £16-50
Major 12" 20W £9:90 | Group 25 12°25W  £8-
Deluxe 12" 15W  £11 ] Group 35 12735W  £9-90

Baker Loudspeaker Co., Bensham Manor Passags,

Thornton Heath, Surrey. Tel. 01-684 i665
L L kers Catal and Encl a plan 3p
L T

MASSIVE CLEARANCE BARGAINS

Bargain component parcels contain Resistors, Capacitors, Switches,
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor
Panels etc., etc. Save yourself £s on these well selected parcels
61bs net weight £1-00, p. p. 40p.
Assorted Electrolytic Capacitors, 6lbs net weight £1-00, p. p. 40p.
Brand new Wire-wound Resistors. Good Selection. 100 for £1
p. p. I15p.
Mullard Ferrite Bar Magnets $5% x %" x %". 100 for £1-25, p. p. I6p.
Assorted Computer Panels. These panels are exceptionally good
value and contain a minimum of 75 transistors, stacks of diodes
plus Trim Pots, Polyester Capacitors, Resistors and include a few
1.C.s. 10 panels for £1-00, p. p. 25p.
Mullard Ferrite Cores. LA3 100 to 500kHz. 50p. LA4 10 to 30kHz 75p.
LA2100 3 to 200kHz 50p.
Please include 10% V.A.T. to total cost of goods.

MAIL ORDER ONLY

XEROZA RADIO

4 1, EAST STREET,
BISHOPS TAWTON,
DEVON
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these days are transistorised and so their power

supply requirements are quite modest com-
pared with the valve sets of yesteryear. Most of these
modern circuits can be driven either by batteries or
by mains derived D.C. supplies. In some cases there
is no real necessity to ensure that the power supply
provides a constant voltage, this may' vary without
too much harm to the performance of the equip-
ment. Others, though, may not be so tolerant, oscil-
lators and integrated circuits are two that spring to
mind. In these the output and the performance can be
directly related to the stability of the supply voltage
—especially if the voltage varies with the current
drawn.

THE majority of circuits constructed by amateurs

STABILISING CIRCUITS

To overcome these difficulties it has become com-
mon practice to use zener stabilised supplies or to
add a transistor to that simple arrangement to give
series or shunt stabilised supplies. Examples of these
are shown in Figs. 1-3. Fig. 1 shows a simple zener
circuit; the trouble here is that when no load is
applied the zener has to be capable of dissipating all
the power which should be consumed by the circuit,
and due to zener spread and tolerance it is sometimes
difficult to get an exact voltage. Fig. 2 shows a tran-
sistor-aided zener as a shunt regulator whilst Fig. 3
is a series regulator. Both these have the advantage
that they can deal with higher currents and the out-
put voltage can be varied continuously. The shunt
circuit is also short-circuit proof though it does have

* components list

a relatively high output resistance; the series circuit
on the other hand has a low output resistance but it
is not short-circuit proof. Short the output on this
one and the transistor can easily blow.

The stabilisation offered by these simple circuits
leaves a lot to be desired and some constructors have
devised extra circuitry to add to them to give a feed-
back sensing of the output voltage. Fig. 4 shows this
in block form. The idea is that as the output voltage
changes this is sensed and the input to the base of
the output transistor is varied to oppose the change.
With the advent of cheap integrated operational
amplifiers it became easy to replace the sensing cir-
cuit with, say, a 741 and this gave very satisfactory
control. An outline of such a circuit is shown in Fig. 5.

As the shunt circuit had this high output resistance
plus poor efficiency, as all the current flowed through
it continuously, the practice was to use a series out-
put transistor—but this suffered from the short cir-
cuit trouble. To overcome this a means was devised
to sense a short across the output and then to limit
the current flowing through it, achieved as shown
in Fig. 6.

All these refinements meant that the power supply
unit was becoming quite large and complex so the
manufacturers started to produce integrated circuits
which combined the functions of regulation and pro-
tection in one package. One of these is the Signetics
550 which is a precision voltage regulator designed
for general purpose use. It will work from input
voltages of 8-5 volts to 50 volts making it ideal for
amateur use. On its own it can supply an output of up
to 150mA and if an external power transistor is
added the current output can be increased to a
number of amperes. It also features current limiting
and continuously variable output.

USING THE 550

The 550 is available either as a 14-pin DIL or a 10-
lead ‘transistor type’ can. The actual internal cir-
cuitry is complex having some 15 transistors, 7 diodes
and 8 resistors in it. To understand its operation it
may be better to look at a block diagram of its inter-
nal functions, Fig. 7.

A reference voltage is produced of about 1-6 volts
which is independent of supply variations, this being
fed into the noninverting input of an operational
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o Zener supply e Shunt regulator 0 Series regulator
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|C'j Series " Ué g g pass —
L4 output i vin regulator| Vout
Feedback
| Referencer Comparator
. . O & e
O Feedback sensing © ©p. ampiitier stabiiiser © current limiting
O —t Figs. 1 to 6, above, show the development of a simple zeher circuit
(v+) ] ] (ve) into one incorporating an IC operational amplifier providing greatly
' improved stabilisation and proof against short circuits by current
limiting. .
, A Vout
¢ Series i F i i
“|reference regulator = Fig. 7, left, is a block diagram ofthe functions performed by the 550 IC
ik i voltage regulator.
: c : The photograph below is of the author's prototype dismantled to show
i E -+ the veroboard carrying the IC and other small components. The board
Vin ! i 1 | H fits into the slots at the right of the box. The output is variable between
; ) Current R 1-5 and 20V, current limited to 300mA.
| timiter
] l I 1
1 Frequency -
] compensation G p-0 -
]
N N Lk
R2
H:
40

Wiring outside 1C package shown dotted
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YOUR COMPLETE AUDIO-ELECTRONIC STORES |

More of everything at the right price. Al your electronic requirements
within 200 yards - call and see for yourself.

INTEGRATED CIRCUITS

Why buy alternatives when you can buy the genuine article from us at

competitive prices from stock.
CHILD

BRANDED FROM TEXAS L.T.T FAIR-

—
SPECIAL OFFERS! PLESSEY INTEGRATED CIRCUIT
3 Watt Amplifier SL403D
SEMI-CONDUCTORS | Comploto with o-vage
BFY90 59p] 2N2926 10p | booklet, circuits

1000 MC/S All Colours and data

25 + 50, 25 + 9%

égg + :z: égg I gp £|.50 each

e 1000 + 5p TRIACS

STUD WITH ACCESSORIES 4

e ————
Type 1/11 12/24 25/99 . Type 1/11 12/24 25/99 | Type 111 12/24 25/99 | AFl ';:'””al';d 250 2“”2'59 18)?05::359 Fype g”lné Pf 1;:
] P 1 b ? b ] » ? + 17p goLvo s
8N7400 0-20 0-18 0-16 | SN7450 0-20 0-18 0-16 | SN74145 1-50 1-40 1-80 100 + I5p 100 + 25p 3 AMP RANGE
8N7401  0-20 0-18 0-18 | SN7451 0-20 0-18 0-16 | SN74150 3-35 2-95 2-15 500 + 12p 500 + 20p SC354 100 76p
8N7402 20 0-18 0-16 | SN7453  0-20 0-18 0-16 | S8N74151 1-10 0-95 0-80 1000 + I5p Sc3s5B 200 79p
BN7403 20 0-18 0-16 | BN7454 0-20 0-18 0-18 | SN74153 1-35 1-27 1-20 8C35D 400 85p
SN7404 0-20 0-18 0-18 | 8N7460 0-20 0-18 0-18 | SN74154 £-00 1-75 1-55 | OCI70 Mullard 25p} BC107, BC108, 8 AMP RANGE (T048)
8N7405 -20 0-18 0-16 | SN7470 0-30 0-27 0-25 | BN74155 1-55 1-47 1-36 25 + 20p BCI109 10p each 8C40A 100 86p
BN7406  0-30 0-27 0-25 | SN7472  0-30 0-27 025 | SN74156 1-56 1-47 1-35 100 + 18 All Makes SC40B 200 90p
BN7407 -30 0-27 0-25 | BN7473  0-40 0-37 0-85 | 8N74157 1-80 1-70 1-50 500 + ISP + 8C40D 400 £1-00
SN7408  0-20 0-19 0-18 | BN7474  0-40 0-87 0-35 | SN74160 2-60 2-40 2-2 1000 + 13p 100 + 7 SC40E ' 500  £1.20
BN7409  0-45 0-42 0- SN7475 0-55 0-58 0-50 | BN74161 2-60 2-40 2-2! 500 1 6 10 AMP RANGE (T048)
8N7410 -20 0-18 0-18 | 8N7476 0-45 0-42 0-39 | BN74162 3-40 3-25 2-7 1000 1 5" 8C454 100 95p
SN7411 28 0-22 0-20 | SN7480  0-80 0-76 0-67 | SN74163 3-40 3-25 2-70 | pyiag Myjlard 15 P 8C45B 200 £1-00
8N7412 -42 0-40 0-35 | 8N7481 1-25 1-15 1-10 | 8N74164 2-75 2-30 2-1 P‘_"—A 162 SC45D 400  £1-25
BN7413 0-30 0-27 0-25 | SN7482  0-87 0-80 0-70 | SN74165 4-00 3-50 3-0C 25 + I2p ADI6I, AD162 35p | SC45E 500 8145
8N7416 0-30 0-27 0-25 | SN7483 '1-00 0-90 0-85 | 8N74166 4-00 3-50 3-0 100 + 10p each | 15 AMP RANGE (T048)
BN7417 -30 0-27 0-25 | 8N7484 0-80 0-85 0-80 | BN74167 8-25 5-60 5-10 500 + 9p 25 + 32p 8C50A 100 £1-2§
8N7420 -20 0-18 0-18 | SN7485  0-45 0-41 0-88 | SN74170 4-10 3-55 8-05 1000 + 8p 100 + 28p 8C50B 200  £1-35
8N7422  0-48 0-44 0-40 | SN7490 0-75 0-70 0-65 | SN74174 2:00 1-75 1-80 500 + 25p 8C50D 400  £1-65
SN7428 48 0-44 0-40 | BN7491AN1-00 0-95 0-90 | BN74176 1-85 1-27 116 1000 + 22p 8CH0E 500  £185
8N7425 -48 0-40 0-35 | SN7492 0-75 0-70 0-65 | S8N74176 1-60 1-35 1-20 } OA202 0p DIAC D32 25p
8N7427 -42 0-39 0-85 | SN7493  0-75 0-70 0-65 | BN74177 1-60 1-85 1-20 25 + 8p 2N3053 20p | TRIACS—
8N7428 0-50 0-45 0-42 | 8N7494 0-80 0-75 0-70 | 8N74180 1-55 1-30 1-2 100 + 7p 25 + 18p Additional Types 1
SN7430 020 0-18 0-16 | SN7495  0-80 0-75 0-70 | 8N74181 7-00 6-00 5-5i 500 + 6p 100 + 158 40430 (Toos) 85p 15Amp
BN7432  0-42 0-39 0-35 | 8N7496 1-00 0-07 0-95 | SN74182 2-00 1-80 1-6 1000 1 5p 500 + i2p 40669 (Plastic) T
8N7433 0-70 0-61 0-44 | SN7497 6-25 5-50 5-00 | SN74184 2-40 2-00 1-8 1000 + 10p . _ £100 048
8N7437 -85 0-60 0-50 | BN74100 f-gg %-gso %-gg Sgpﬁgg‘« f-gg -gg %g 40486 (T05)  80p
8N7438  0-65 0-60 0-50 | 8N74104 1-45 1-35 1- 7 95 1-85 1-
BN7440 0-20 0-18 0-16 | SN74105 1-45 1-85 1-20 | SN74191 1-95 1-85 1-7 OC352§4‘1132;’ 500 2N302555 + 50 552| NEW BRIDGE
SN7441AN0-75 0-72 0-70 | SN74107 0-50 0-45 0-40 | BN74192 2-00 1-80 1-8 100 + 408 109 T+ 150 RECTIFIERS
BN7442  0-75 0-72 0-70 | 8N74110 0-80 0-70 0-80 | 8N74183 2:00 1-90 1-8 500 1+ 355 500 + 380
SN7443 1-00 0-85 0-90 | SNi4118 1-00 0-95 0-90 | BN74104 2-50 2-25 1-80 1000 309 1000 + 33" SMALL SIZE AND LOW COST
SN7445 2-00 1-75 1-60 | SN74118 1-90 1-78 1-65 | 8N74195 1-85 1-70 1-60 + 30p P Type Volts Price
BN74121 0-60 0-55 0-50 | BN74196 1-50 1-40 1-30 - 1V, 111
SN7446  2:00 175 1-60 | gN74190 1-35 1-95 1-10 | SN74197 1-50 1-40 1-80 HALF AMP
8N7447 1-751-60 1-45 | gN74123 2-70 2-55 2-47 | SN74198 4-60 3-70 3-35 ZENER LINEAR BO5/05 50 20p
BN7448 1-75 160 1-45 | SN74141 1-00 0-95 0-90 | SN74198 4-60 3-7¢ 8-35 BO5/10 100 25p
1 3
PRICES OF 7400 SERIES AREESA'IR_ECCl;JkRAgEESSOCN)FTIr;lilEXTOTAL NUMBER DIODES (O/P AMPS) N s 12
DER o c
LARGER QUANTITY PRICES PHONE (0I) 402 4891 SIS jec Toss b | B 8
HIGH POWER SN 74 HOO} Now in stock-—send BZY 88 Range 709C D.LL. 85 | B1/20 200  80p
LOW POWER SM 74 LOO for list No. - 723C  T099 8100 | B1/60 500 35p
vol Ao, 723C  D.LL. 95p | ONE AMP (G.I)
‘1"3; peshyo 725C  TO99 £4-50 § TUBULAR
A SELECTION OF SEMI-CONDUCTORS FROM STOCK 741 TO99 58p | W05 50 80p
26+ gp | 741C D.LL. §5p | wor 100 85p
AAY30 10p | BC147 12p | BU105 2:25 | OC44 15p | TIS43 85p ; 2N3056 55p | 10p+ 8p | 747¢  TO99 £110 | woe 200 a0p
AAY42 15p | BC169C 12p | BY100 15p | OC45 15p | V4054 285p | 2N3440 76p | 500+ 85p | 747C DIL. W06 600 45p
AAZI3 10p | BC182 10p | BY126 15p | OC57  30p | ZTX108 12p | 2N3442 126 | 1900+ 5p 8110 | TWO AMPS + H x ¢ L
ACI07 85p | BC214 .16p | BY127 15p | OC71 15p | ZTX300 12p | 2N3526 756p 72741P D.LL. 60 x Soy
AC126 25p | BCY32 75p | BYZ13 85p | OC72  25p | ZTX301 15p | 2N3614 59p | Any one type. 72745F DIL. 60p | B2/05 50 8sp ¢
AC127 o5p | BCY34 85p | CL06D @5p | OC77  45p | ZTX302 18p | 2N3615 76p | ——— | SINCLAIR B2/100 100 10p
AC128  25p | BCY39 100 | GET111 55p | OCBL  25p | ZTX341 20p | 2N8702 10p | 13 watt 5% IC12 £1-80 | B2/eoo 200 45p
AC176 26p | BOY42 30p | GET115 66p | OC83  28p | ZTX500 15p | 2N3704 10p | Wire Ends TOSHIBA B2/600 600 50p
AC187 25p | BCY43 25p | GETS80 45p | OC140 55p | ZTX503 17D | 2N3705 10p | pfetal Case TH9013P B2/1000 1000 80p
ACI88 95p | BCY55 250 | LM309K OC170 25p | 26301  30p | 2N3714 180 | 43 voicages 20 WATT AMP FOUR AMPS
ACY17 80p | BCY70 15p | (T03) 1.87 | OC171 30p | 2N404 20p | 2N3771 175 | 5.5~ 100 Voits £4-47 POST PAID { {H x iL x &
ACY20 20p | BCY7l 20p | MATI2185p | 0C200 4Bp | 2N527 3bp | 2N3773 200 | 90n cach TH9014P Pre Amp ] B4/100 100 80p
ACY21 20p | BCY72 15p | MIE340 50p | OC201 75p | 2N696 15p | 2N3790 225 £1-30 | B4/200 200 85p .
ACY39 55p | BCYS7 2:89 | MJE370 70p | OC202 80p | 2N697 15p | 2N3819 85p 25+ 180 B hama AND B4/400 400 70p
AD140 50p | BCZ11 50p | MIES20 76p | OC208 b50p | 2N706 10p | 2N3820 50p § 100+ 160 | CTRGUITS REF B4/600 600 75p
ADl49 50p | BD124 80p | MIE2955 OCP71 125 | 2N930 20p | 2N3866 85p § 500+ 12p 42 10p ] B4/8o0 800 £1-00
AD161 85p | BD131 75p 110 | ORP12 50p | 2N987 45p | 2N3903 15p [ 1000+ 10p SIX AMPS
AD162 385p | BD132 80p | MJE3055 ORP60 40p | 2N1131 25p | 2N3906 18p | , = . FREE WITH" H x $L x & i
AF117 20p | BF116 25p 75p | P346A 20p | 2N1132 25p | 2N4061 12p y ype. PURCHASES B6/100 100 20p
AF118 50p | BF167 25p | MPF105 40p | RAS310AF | 2N1302 18p | 2N4062 12p B6/200 200 75p
AF124 25p | BFi73 25p | NKT21420p 45p | 2N1304 22p | 2N4126 15p | 3 Watt' Plastic B§/400 400 90p
AF139 20; BF179 80p gg'}:zlgagp RAS508A5F 2§1282 ggp gggg;}’ ggp ;EiéeREndu 5% TRANSISTORS, | Bs/g00 600 81-00
AF186 40p | BF180 30p 217 40p Sp | 2N1. D D ange 1. a
AF239 AUp | BF194 15p | NKT40370p | TAA263 7p | 2N1308 96p | oNb777 Bbp | o IC’s, TRIACS, | SILICON CORTROLLED
A8Y27 80p | BFIS5 15p | NKT40450p | TIL209 38p | 2N1613 20p | 28001 100 | All voltages BRIDGES, RECTIFIERS ) 13
ASY28 25p | BFS61 25p | OA5  50p | TIP29A-50p | 2N1671 1-00 | 28012 10-00 = chv"“s SCR’s, LDR’s Type Volts Price "
BA102 30p | BFS98 25p | OA10 85p | TIP30A 80p | 2N2147 75p | 28018 6-25 | S0p each. » P.LV. 1-11
BAll6 7p | BFX13 25p | OA81 10p | TIP31A 60p | 2N2160 59p | 28026 8:90 ONE AMP 0
BA145 15p | BFX34 75p | OA91  7p | TIP32A 70p | 2N2217 20p | 28301 B0p | cryreon CRS 1/05 50 25p
BAX13 5p | BFX37 80p | OA200 7p | TIP33A 2N2921 20p | 28308 85p | Rpcerpne CR81/10 10 30p
BAX16 7p | BFX88 20p | 0A202 10p 1-00 | 2N22224 29324 96p | PmBEEenEs CRS 1/20 zgo 30p
BC107 10p | BFY50 20p | OC16 75p | TIP34A 25p | 40250 50p PLASTIC CRB1/40 400 35p ]
BC108 10p | BFY51 20p | 0020 95p 50 | 2N2369A 40360 40p CRS1/60 600  45p :
BC109 10p | BFY52 20p | 0C23  85p | TIP35A 15p | 40361 40p | Type P.ILV.1-11 THREE AMPW(TOAS’;
BC109C 12, FY64 50p | OC25  40p 2 2N2906 21 40362  50p | 1 amp miniature CRS8 3/05 0p
P | BFY90 50p | 0C28  65p | TIP36A 2N2926 (all | 40408 50p | IN4001 &0 CRS3/10 * 100 80p
BCLI3 150 | RLys6 800 | OC35  50p - cols) 10p | 40486 7bp | IN4002 100 7 CRES/a0 20 W 1Amp
BCI17 20p | BSX20 15p | OC36  65p | TIP41A 75p | 2N3053 20p | 40636 110 | IN4003 200 8 gl' To0S
BC143 385p ' BSY27 15p | 0C42 40p | TIP42A 85p ' 2N3054 50p ' 40430 1-00 | IN4004 400 8 56p N
IN4005 600 10 ,
IN4006 800 12 ;
VA Prices DO NOT include QUANTITY DISCOUNTS IN4007 1000 15 | NEW FREE s0p “§
Value Added Tax. From |10% 12+ ;15% 25+ ANY ONE %;15‘4:(’]'1‘1’ mé‘a“""“'g BOOKLET 85p
st April, 1973 10% must be added | 20% 100+; 25% 250+ TYPE PL100Z 100 9 | (No. 36) 70p
and shown separately to your total | From above sections except Integrated PL4003 200 10 OVOE-R 1500
order (incl. carr/packing). Help | Circuits and Special Offers where dis- PL4004 400 10 TYPES SCE 16/100 100 )
us to'help you receive your order |counts are included. PL4005 600 12 |~ ng %6;200 200 > 3A
without delay. E. & O, E. | Minimum order value $1 please. PL4006 800 15 | Send for yours [ gup rghias oo mp
Postage 7p on all orders. PL4007 1000 16 | today! SOR 1".{600 500 To048

EDGWARE ROAD, W2

5 RADIO
LIMITED

404-406 Electronic Componentsand Equipment 01-402 8381
354-356 High Fidelity and Tape Equipment 01-4025854/4736
309 PA-Disco-Lighting High Power Sound 01-723 6963

303 Special offers and bargains store
Allmail to 303 Edgware Road, London W2 1BW

Open:-9am-6pm
6 days a week
{309 closed
Thursday)

All stores open
all day Saturday
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ESSENTIAL BOOKS FOR RADIO AMATEURS

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

RADIO SOCIETY OF GREAT BRITAIN

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

—m—— V-

SUPERSOUND [3 HI-FI MONO AMPLIFIER
A saperb solid state audio
amplifler. Brand new com-
ponents throughout. 5 silicon
transgistors plus @ power out-
put transistors in push-pull.
FFull wave rectification. Out-
put approx. 13 watts r.m.s.
into & ohms. Frequency
response 12Hz-30KHz 4-3db.
Fully integrated pre-amplifler stage with separate
Volume, Bass hoost and Treble cut controls. Suitable
for 8-13 ohm spoakers. Input for ceramic or erystal
cariridge. Sensitivity approx. 40mV for full output.
Supplied ready built and tected, with knobs, escutcheon
panel, input and ouiput plugs. Overall size 3" high x
67 wide x 747 deep. AC 200/250V. 60 P. &P
pricE £11-60 5,

DE LUXE STEREO AMPLIFIER

A.C. mains 200-240 v.
Using heavy duty fully
isvlated muins trans-
former with 1ull wave
rectifieation giving ade-

quate smoothing with
negligible hum. Valve
line up:—2 x ECL86

Triode Pentodes, 1 x
EZ80 as rectifier. Two
dual potentiometers are provided for bass and treble
control. giving bass and treble boost and cub. A dual
volume control is used. Balance of the feft and right
hand channels can be adjusted by means of a separate
‘Balance’ control fitted at the rear of the chassis. Input
sensitivity is approximately 300m/v for full peak out-
put of 4 watts per channel (8 watts mono) into 3 chm
speakers. Full negative feedback in a carefully calculated
circait. allows high voluiee levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11”"w x 47d. Overall height including valver 57, Ready
built & tested to 2 high standard. PRICE £9-90 I'. & P. 45p.

SPECIAL OFFER ¢

HI-FI LOUDSPEAKER SYSTEMS
Beauntifully made teak finish enclosure with most
attractive ‘Tygan-Vynair front. Bize 16” high x 1047
wide x 67 deep. Titted with E.M.I. Ceramic Magnet
13”7 x 8” bass umit, two H.F. tweeter units and
crossover. Masimum power handling 10 watis.
Avaijlable 3 or 8 or 15 ohms impedance.
OUR PRICE £§:25. Carr. 70p.
Cabinet Available Separately £4-95. Carr. 65p.
Also available in 8 ohms with EMI 137 x 8~ bass
speaker with parasitic tweeter £7-18. Carr. 70p.

HARVERSONIC SUPER SOUND

10 + 10 STEREO AMPLIFIER KIT

New .turther improved
model with higher output
and incorporating high
quality ready drilled fibre
«lass printed circuit board
with component identifi
eation clearly marked for
even easier construetion,
e T ————

A really first-class T-iFi Stereo Amplifier Kit. Uses 14
t: ist including Silicon Tranaistors in the first five

HARVERBON’S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound
fully isolated mains transformer. rectifier and ECL82
triode pentnde valve as audio aroplifier and power out-
put stage. Impedance 3 ohms. Qutput approx. 3-5 watts.
Volurne and tone controls. Chaseis size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New, completcly wired and
tested with good quality output transformer. £3 30
P. 36p. BARGAIN PRICE *

SPECIAL OFFER !

LIMITED NUMBER OF BRAND

NEW ELAC 10”7 TWIN CONE

LOUDSPEAKERS

With large ceramic magnet and

plasticized cone sm'rouml.P 5
impedance. &P,

8 ohm imp £2.70 e

16/14 WATT HI-FI AMPLIFIER KIT
A wtylishly finished monaural
amplificr with an output of 14
watts from 2 ELS4s in push-
pull. Buper reproduction of both
music and speech, wilh negli-
gible hum. Separate inputs for
mike and gram allow records

PRECISION ENGINEERED PLINTHS

Beantifully constructed in heavy gauge ‘“‘Colorcoat™
plastic coated stcei. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2600. 3000. 3500, 5100,
8P25 II and XII. SL65B, ATGO etc. or B.S.R. (109,
(129, A21 ete. Black leatherette finish. Size 121 x
141" x 31" high (approx. 71 high, including rigid

smoked acrylic cover). NOW "
smoked vlie cover) OREY) £4.95 P. & P.35p.

and to follow
cach other. Fully shrouded sec-
tion wound output iransformer
to match 2-15Q speaker and 2 imdepewdent volume
controls, and separate bass and treble controls are
provided giving good lift and cut. Valve linc-up 2 ELB4s,
ECC83, EF86 and 1iZ80 rectifier. Simple instruction
Booklet 16p + SAE (Free with parts). All parts sold
separately, ONLY £8-80 P. & P. 35p. Also available
ready built and tested £12-10 P. & P. 60p.

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. Very simple to
modify to suit magnetic cartridge—instructions included.
Output stage for any speakers from 5 to 15 ohms. Compact
design, all parte supplied including drilled metal work,
high quality ready drilled fibreglass printed cvireuit board,
smart brushed anodised aluminium front pancl with
matehing knobs, wire, solder, nuts, bolts—no extras to buy.
Bimnple step by step instructions enable any constructor
to build an amplifier to be proud of. Briei speeification:
Power output: 14 watits r.m.s. per channel into 5 ohms.
Frequency response: 43dB 12-30,000 Hz. Sensitivity:
better than 80mV into IM Q. Full power bandwidth:
4-3dB 12-15,000 Hz. Bass hoost appros. to +12dB.
Treble cut approx. to —16dB. Negative feedback 1%dB
over nmain amp. Power requirements 35v. at 1-0 amp.
Overall Size: 12”7 w. x 87 d. x 23" h.

Fully detailed 7 page construction manual and paris
list free with kit or send 18p plus large S.A.E.

5

AMPLIFIER KIT ES .. £11-55 P. & P. 1%p
(Magnetie input components 33p extra)
POWER PACK KIT .. .. £3-30 P. & P. 33p

CABINET e oxs . £330 P. & P. 33p
{Post Free if all units purchased at same tirme)
Full after sales service.

Also available ready bullt and tested £23-10. Post Free

QUALITY RECORD PLAYER AMPLIFIER MEK. II,
A top quality record plaver amplifier empl-ving heavy
duty double wound wiaius fransiormer. ECCS3. ELS4,
and rectitier. S8eparate Bass. Treble and Volure eontreis.
Complete with output transiormer matehed for 3 chm
speaket: Size 7in. wide x 3in. decp « 6Gin. high. Ready
built and tested. PRICE £4:40 P. & P. 40p.

ALSQ AVAILABLE moeunted on board with output
transformer and speaker. PRICE £5-85 P. & P. 30p.

Open 9-5.30 Monday to Friday, 9-5
Saturday. Early closing Wed. 1 pun,
A few minules from Suuth Winbledon
Tube Station.

PRICES NOW INCLUDE VAT

HARVERSON SURPLUS CO.LTD.

(DEPT.PW) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel: 01-540 3985

{ Please write clearly)
PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.EK, ONLY,
P. & P. ON OVERSEAS OBDERS
CHARGED EXTRA.
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amplifier. The inverting input gets its voltage from a
potentiometer across the output. The op. amp. senses
any change between these two voltages and the out-
put is controiled accordingly. There is also the cur-
rent limiting part which monitors the voltage de-
veloped across an external resistor. When this voltage
exceeds a specified value limiting starts, the output
voltage starts to fall until the output transistor is
switched off, the current remaining at a safe level
which is within the capabilities of the 1C.

AM 0030

Q
Regulated
output

VR1

C1100pF

O

Fig. 8. External circuitry of the 550 to provide currents up to about
60mA from 2 to 20V.

‘'Fig. 8 shows the IC connected for use as a power
supply unit to give 2 to 20 volts at a maximum
current of 60mA. R, is chosen to be 10 chms so that
it will limit if the output current should exceed 60maA.
If R. is increased to say 20 ohms the limiting current
now drops to about 30mA. If R, is decreased to 5
ohms the current is increased to about 100mA. Care
must be taken not to reduce the value too far or the
short-circuit current could exceed 150mA. It is pos-
sible to replace R, by a preset to give adjustable cur-
rent limiting. The potentiometer VR1 is connected so
that the output voltage can be adjusted. C1 is added
to provide frequency compensation.

HIGHER CURRENTS

If more than 100mA or so is required all that need
be added is a single NPN external power transistor
as shown in Fig. 9, which is also the complete circuit
of the practical unit.

The max current then available is given by:—

[ma\:llinnnnuthulmn,)

For a 2N3055 whose h yi:(uu)is about 50 the maxi-
mum current which can be obtained is 3 amps assum-
ing that one is keeping to an output current of
60mA from the IC. If this is uprated to 100mA then
the current is 5 amps. )

In order to calculate the value of Ry the foilowing
formula is used: —

Rsz.O_G_
1

Where 1) is the current at which limiting is to start.
The wattage rating for the resistor R, is given by
W=0-6XI,.

Thus, in the prototype, the limiting current |, was
set at 300mA which meant that R, had a calculated
value of 2 ohms and a power rating of 0-18 watts.
In point of fact the only available resistor of about
this value was a 2-2 ohm 3 watt one, so this was used.

ALTERNATIVE TRANSISTORS

There is no need to use a 2N3055 if lower powers
are anticipated. In fact almost any silicon NPN power
transistor will do provided that its current rating is
about twice the expected maximum. Its V., should
be about 11, times the maximum unregulated input
voltage and the power rating is calculated by:—

W = (Vin(unl'w)'— \/mu(mm)) X [L

CONSTRUCTION

The IC is best mounted on 0-1” matrix veroboard
together with R« and C1, and also VR1 if this is to be a
preset. Should an external transistor be needed then
this should go on a heat sink together with the recti-
fier. The case size will depend on the size of trans-
former used; a suitable case can be found from the

“ha

oo from 42 - L Emitter
case by mica —J{Coliector) v
washer and 1Base [y 1477
nylon nut and boit, EEEEEEE= = { E
Tr1. 2N5295 [—-—( ) 13 P
. 5(1 T > I R 12 ™
I ‘ (2 2N5295
- i o 4 550 M
' S i 5 s
1 E nsn
il 8IS i X 0
t I . -
240V | | UF 7 '8 :‘_‘,47ng :
AC : | ) p -
mains ¢ ] 2-20§
L | N <
| i ) +ve
} i REC&5 | .
i |
R L [ .
§ egulated
8 i : ~§ output
| VR1
E Screen 10k e
—-ve
%ﬁ

Fig. 9. Complete circuit of the prototype power supply module. The vatue of R1 for different output current ratings is discussed in the text.
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Why ay more - look at our
Fantastic Bargain Offer!

D bands Long/Med

A COMPLETE AUDIO SYSTEM
Bl An all “White” Hi-Fi Stereo System to blend with modern furnishings.
Solid state fully transistorised tgnerlamphﬁer with Stereo Multiplex

||

BENSON MW/FM/MPX
STEREO B TRACK

AM/FM radio with decoder for
sterco radio with integral 8 track
cartridge player. Portable for
operation from internal batteries
or A.C. mains or 2V Car/Boat
cigar lighter socket. Unit divides
into two for stereo reproduction.

an outdated chassis,

25-18000 Hz,
BSR 4 SPEED STEREO/MONG
RECORD CHANGER plays alf
types or 7Zin., 10in., and 12in.

wiv
AN/

ALL EQUIPMENT COVERED BY 12

. Please send me

460

/Short/VHF. 8 watts per channel
{music power) output. The latest BSR Ci29 4 speed Mono/Stereo
record changer. Two white matching bookshelf speaker units.

Credit terms £5:00 deposit plus £2-00 p. & p. followed by 11 pay-
ments of £4:80. Yotal Credit Terms £62-60 SEND £7-00 TODAY.

Our price £39-95, Credit terms £5:00 deposit plus 12 monthly
payments of £3-40 (Total £45-80), p.

‘THE AVON AUDIO SYSTEM

Ml The uncabineted system is ideal as an economical replacement for
The Sterco Tuner Amplifier with medium,
long and short wavebands provides Worldwide coverage, even .
the weakest continental stations can be réceived with superb clarity,
Push button band selection, 10 watts total output. Frequency response

TWIN
These low
nent magnet units have been

Mono of Stereo records. Manual specially selected to provide
or automatic play. the fullest range of audio
reproduction.

EASY TO INSTALL—NO TECHNICAL KNOW-
LEDGE REQUIRED. List Price £45-74. OUR PRICE

M B Bm CALLERS WELCOME

Name ....... pansate

OUR PRICE £55-00

UNIT DIVIDES T0 GIVE 2
SEPARATE STEREQ SPEAKERS

and p, £1 -00. Send £6 Today!

ELLIPTICAL  SPEAKER.
impedance, perma-

£35-00, Credit Terms £3-50
deposit plus £2 Post & Packing
followed by 2 payments of £3-10
(Total Credit Terms £40-70)
Don’t miss this bargain,

SEND £5-50 TODAY
MONTHS FULL GUARANTEE

- .
free details of your range l

PW9/73

™

1 London N.14
Tel: 01~ 886 3733/9666 .
T T R YT T T

Verobox range and this will make an elegant con-
tainer. VR1 can be fitted with a suitable pointer and
calibrated.

Veroboard length
to suit box used.

Fig. 10 Layout of components on the strip of veroboard.

=
rotor
ToVR1 Output ToTr1

ToTisec. ToCt

1t should be noted, with reference to the formulae
previously given, that this is not a linear scale and
tends to become cramped at the top end. This méans
that it is better to preset the value or use a volt-
meter across the output terminals. The control can
then be mounted on the top panel together with a
mains switch, neon and output terminals. The cor-
cuit of the completed unit is shown in Fig. 9, with the
veroboard layout in Fig. 10,

Rs = 2.2 ohms
nominal

IL calculated

=270mA

IL actual

On test the module’s output voltage was set to 10V and the load current
increased until limiting occurred, as shown by this graph.

It was found that a residual ripple on the output
could be eliminated by adding a 100xF capacitor
across the output terminals. This also helped to re-
move some RF noise that was present.

The 550A (DIL) costs 88p and the 550L (10-lead)
is 93p inclusive of VAT and post and packing and
can be obtained from SCS Components, POB 26,
Wembley, Middx., The 2N5295 is also available from
SCS at 68p inc. |
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.50 ELECTRONIC DIGITAL CLOCK

(For complete kit of parts including case.)

: This 4 digit 24 hour clock is available
| DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX to readers at this special price.
Phone Harlow 37739 P;arts would no'rmally cost over £2,5.
Kit of parts includes twelve IC’s,
P/P 10p. Price list S.A.E. (Saturday callers welcome) indicators, and a smart white plastic
case.
ALL PRICES INCLUDE VAT J
= . ]
-
74 Series TTL Electrolytic
-
oo L . » | Capacitors
PACKS
i p p | SNT42 745 p 15p | SN7400 4p 72
SN7402  16p 15p | SN7427 SN7453  16p 18p | SN7491 1-10p 1-0dp 4 vOLT 16 vOLT 40 VOLT
8N7408  16p 15p | SN7428 SN7454  16p 1b6p | SN7492 74p 72 7 uF 6ip | I5uF &ip | 47uF éip ¥
Rt N oM S o omlow g s gl il e r
N7405 D B | SN743: D P 4 5p 72 I
§sN7406  8sp 35p | SN7438 SNTi72  83p 2p | SNT49  @5p 73p | aagik :ip 68uF 63’ T {10 Unmarked
SN7407  38p 35p | SN7437 SN7473  4lp 89p | SN7496  95p  99p ( P (ot P FolF P Packs
SN7408  20p 18p | SN7438 SN7474  4lp 38p | SN74100 1-80p 1-75p | |000uF  13p | 220uF p | 470 4.1 .
SN7400  20p 18p | SN7440 SN7475  80p 47p | SN74104 1.06p 1-08p | 4700uF  29p | 680uF I17p | 680uF  25p Frotvh
8N7410 17p 15p | SN7441 8N7476  44p 48p | SN74105 1-09p 1-06p 1000uF 17p | 1000uF  25p 55
SN7411  27p- 25p | SN7442 SN7480  78p 70p | SN74107 44p 42p 1500uF  25p | 2200uF  44p L
SN7412  38p 35p | 8N7443 1 SN7481 1-32p 1-26p | SN74110  6lp  59p 2000uF 43
SN7413 8% 29p | SN7444 1 SN7482  97p  95p | SN74111 1-87p 1-27p (=~ P Pack of 10 l
SN7416  47p A43p | SN7445 2- 8N7403 1-20p 1-15p | SN74118 1-10p 1-05p | 63 VOLT BC108 58p
SN7417  47p 48p | SN7446 1-07p SN7484 1-10p 1-05p | SN74119 1-47p 1-87p | 33uF é1p BCL07 D
SN7420  16p 15p | 8N7447 1-10p 1- osn 8N7485 §-86p 8-85p | SN74121 44p 4lp | 68uF éip (Plastic can)
8N7422  B5p 50p | SN7443 1-10p 1-03p | SN7486  86p 35p | SN74122 1.84p 143 | [50,F &ip 25 VOLT -
* Devices may be mixed to qualify for Price Breaks 470uF Hip | 10uF éip Pack of 10
* 100 Plus less 10% off 25 plus break 680uF 13p | 22uF éip Plastic BC109
1500uF I18p | 47uF &ip 55p
2200uF 18p | |00uF 8p
= = - 3300uF 26p | I50uF 8p 63 VOLT -
ack of 10
Linear Integrated Circuits DO 106 | JuF T bdp o, Bt 10
470uF 13p | 2:2uF (31 (unmarked)
ggi ]1?(%9 ggp 723¢ DIL 98p 680uF 20p 4';;1; :% but tested
p | 723¢  TO99 95p 10 LT 1000.F 22 6-8u S
301 8 PIN DIL 46p | 741c 8 PIN DIL asp 22,F A éip nooﬁp 39: 10uF aii:
3014 DIL 60p | 74lc 14 PIN DIL 3gp & 6 5000uF  68p | 22uF 64 gt
301A TO99 69p | 74lc TO99 41p 47uF P u P | 22w P|  (unmarked)
301A 8 PIN DIL 86p | 747c DIL 48p 100uF &ip 68uF 10p 83p each
BT Bk iy |7 2oz POk 1o o i3
5 P | 748c TO99 41p 330uF 10p e P Pack of 10
ggg s‘ ggg DIL G_Egg 1437 DIL 1-27p 470uF 10p 40 VOLT 220uF 19p [2n2926¢ 55p
3084 TO99 8-40p | 1458 TOS9 1-27p 1000uF 1lp | 6-8uF éip | 330uF 22p| unbranded but
709¢ DIL 35p | 3046 DIL 84p 1500uF 20p | 154F 6ip | 470uF 26p tested
709¢  TO99 81p | 7503 DIL 1-27p 2200uF  24p | 33uF éip | 1000uF  44p
Ui ; tlléut fully
este
Transistors MULLARD POLYESTER’S Ly 2N8085
MULLARD POLYESTER CAPACITORS C280 SERIES 10 plus ggg
AC107 18p; BC138 36p; BF260 20p| OC44 14p! Diodes & |250V P.C.mounting: 0-01uF, 0-015uF, 0-22.F, 84p.0-33uF, 0-047uF, 0-068uF, 40.0-1uF, d1p
ﬁgigg ﬁn gg}ﬁ ggn ggg% igp 8(:45 élp ifiers |0'15UF, 0-22uF, 54p. 0-33uF, 7p.0-47uF, 9}p.0-68uF,12p, 1-0uF, 14p.1-5uF, 22p.2-2uF, 27p
D p 30 18p| OC70 23
AC128 13p| BC144 30p| BF390 87p OC71 14; 1IN9l4  8p |MULLARD POLYESTER CAPACITORS C296 SERIES FULLY
ACL42K 22p1 BC145  26p| BEX84 28p 0C72  14p|1N918  8p {400V: 0-001pF, 0- 0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 4p, 0-0068uF, 0-01uF, 0-016uk |MARKED
ACL41K 20p| BC147  9p, BFX85 85p| OC81  14p| 1N4148 Bp |0.022uF, 0-033uF, 33p. 0-047uF, 0-068uF, 0-1uF, 4}p, 0-150F, 64p, 0-22,F, Bip. 0-33uF, TYPES
AC176 15p| BC148  9p | BFX88 22p| OC83 29p| 1844 10D (15 0-47uF, 14p.
ACI87 13p| BC149  9p BFX87 28p| OC84  28p| 1N4007 22p |160V: OoluF 0015,;1" 0-22uF, 0-033uF, 0-047uF, 0-068uF, Sp. 0-1uF 8ip, 0-15uF, 44p. | AD161, AD162
ACL87K 20p| BC163 18p| BFXs8 26p| TIP29A 33p| 18113 170 0-22uF, 5ip. 0-33uF, 8ip, 0-47uF, 8}p. 0-68uF, 12p. 1-0uF, 14ip. M/P
AC188 1dp| BCi154 17pi BFY50 21p| TIP30A 64p|18120 17p 1-9 59DI
ACI88K 20p| BC157 13p| BFY51 17p| TIP31A 64p) 18121 15p | VOLUME CONTROLS 10 plus 53p
Agvig 'Slp ggsg ﬁp BFY52 13,, TIPS2A 73p %slgg lgp Pountinmetergoo Ao RECTIFIERS
P 5 p! BFY64 39p| TIP33 &1.05 1 P | Carbon track 0 2 .
ACY19 25p| BC167 13p| BFY90 78p| TIP34A  |18132 13p |Tog or Linear B-LV. 1 AMP L5 AMP e g T
ACY20 29p| BC168 11p| B8X20 10p £1-54( 18920  8p |Single 13p. Dual gang (stereo) 4dp 50 IN4001 44p PL4001 8p BC109
2832% ggp gglGQ %p 407 2§p TIP35A .‘;gggg lgp Single type with D.P. switch 13p extra. 160 IN40062 4}p PL4002 9811 %0‘999 8
22 18p| BC177 15p| C426  33p - 1 200 IN4003 by PL4003 =
ACY3D 68p| BC179 15p|C428  81p| TIP36A {18940  6p|SLIDE POTENTIOMETERS 100 TN4004 61p PL4004 10p 100 plus sip
‘AD140 40p| BCI82L 9p C450 17 .19 AA119 1lp | 58mm, TRACK 600  IN4005 8p PL4005 13p
AD142 ¢4p) BCIS3L 9p| MP8111 35p) TIP41A 78p/ AAL29 1lp |SINGLE GANGED, LOG or LIN 1k to IM.| 80p IN4006 9p PL4006 15p BC 189L:-3-4-212- 4
AD143 38p BC184L 9p| MP8112 42p| TIP42A 91p| AAZ13 1lp |45p each 1000 IN4007 10p PL4007 20p 1-9
AD149 38p| BC186 88p| MPS113 35p| 2N706 13p| AAZ15 14p | TWIN GANGED, LOG or LIN 1k to 500k. 10 plus 4
ADL50. 60p) BO212L 11p| MPSL2 33p| 28930  38p| AAZLT 1dp | 66p each. r 'i
161 29p| BC213L 1lp| MP8122 4dp| 2N1131 23p D —_—
AD162 20p| BC214L 11p| MP3193 50p| 2N1132 28p| BAloz 25y | CARBON SKELETON PRESETS | pp nce ReCTIFIERS AC127 or AC128
AD e 5op BO258 9p| NKT21128p| 2N1613 22p| BALls ~8p [Small high quality type (incar only). » 1-9 13p
T4p| BO259  8p| NKT212289| 2N1711 269 BAldd é;" A}l v;atltves loo-g*;net;gchohms PLV. 1AMP 2AMP 5AMP 20 AMP 126 12
AF115 1l4p| BC267 14p| NKT21425p| 2N2004 40p| BA145 22p | . 20
AF116 14p| BC268 15p| NKT217 56p 2&2904A BAl54 1ap |-20 watt B1p each 100 Jey  bry TP SEEW 100l us
AF117 l4p| BC300 40p| NKT261 23p 44p| BAX13 l4p [ VEROBOARD 0-15 01 200 3% 80p 5188p £2:81p
AF118 92p| BC301 32p| NKT271 20p| 2N2905 46p; BAX16 1dp Matrix  Matrix |400  40p 84p  £215p £243%p ENER
A¥124 27p, BC302 30p| NKT27420p( 2N2924 18p| BAY18 18p |24in x 3%in 18p 26p 600 44p é8p £2-42p £2:75p Z
A¥139 39| BC303 50p| NKT275 350 | 2N2026 109| BAYS1 90 |25in x bin 28p 28p 800 49p  — e & DIODES
AF239 4lp BC304 40p NKT403 71p| 2N3053 26p| BY100 19p |33in x 3%in 28p 28p 200 M/W 5°,
AL100 77p| BCY70 17p| NKT40588p| 2N3054 55p| BY126 16p |3fin x 5in 83p 32p e [ %
AL102 66p| BCY71 37p| NKY603F | 2N3055 52p| BY127 18p |5in x 17in (plain) 94p s | BZY 88 &
AL103 56p| BCY72 17p p| 2N2405 44p| Byx10 94p | Vero Pins (bag of 36), 22p THYRISTORS —
ASY26 3lp| BD123 68p| NKT613G 2N3663 57p OA5 19 Vero cutter, 50p; Pin msertlon’l‘ools(oland All vpltages
ﬁ%‘{%} ggp D10 ggp — ggp ZNamoz 9p) (4 11: 0-15 matrix) at 6lp. PIV 30 100 200 300 400 3.3 337y
1 D 4 26p| 2N3703 D h
AULI0 £1-10| BD132 90p| NKT617G ©| 2N104 49| 0Alo 2dp |SLIDE SWITCH Hresn o e = e
AUI11 77p| BD135 42p 24p| 2N3705 9p| 0A47 . @p |SPST 11p each. D.P.D.T. 13p each. 7 Amps — 9 101 . 1-24
Beaol o1 DDlan S0  NKT71332p 9NST08 @01 0a70 35 .MINIATURE NEON LAMPS Limath.5%
BE109 o BD};‘%’:;%Z 0512773223 Naros p10AT3  1lp 240V or 110V 1-4 Gp, § plus 4ip each. | Dakirs All voltag
BCLI3 154p| BF159 33p| 0C20  55p|2Ns709 gp OA79  8p MINITRON DIGITAL - |RESISTORS [35 200 volty
BC116 16p| BF173 20p| OC23  33p|2N3710 gp OASlL  9n |NDICATOR TYPE 30I5F § 20 eac
BC125  16p| BF177 28p0C25  28p|2N3711 85 0A85 1lp Reads 0-9 nd decimal “wm 59% carbon 1p each !
BC126 26p| BF178 29p) 0C28  83p:2N3704 170 cape g oo a ectmas, {§ watt 10% carbon 1p each |20 watt 52
BC132 16p| BF179 35p| 0C29 33p 2N3819 28p: (Data Sheet on request) 1 watt 109, carbon 2}p each g
BC134 16p| BF194 15p|OC35 88p 40361 B5op; A%l 8r|ONLY £]-50 Range 10 ohms to 4-7 meg. All Voltages
BC135 16p; BF195 17p OC36 38p 40362 50p| OA9 8P |16 DIL Socket 33p it watt m/o 2% 8p each 7.5—-100 Volts
BC137 18p' BF244 27p/0C41 14p 40636 50p| 0A200 11p |Driven by 7447 £1.05 ERange 10 — 1 meg ohms 51p each
P s TS R SR IS S
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AUDIOTRONIC MODEL ATM.I

Top value 1000 o.p.v.
pocket multimeter.

Ranges: 0/10/50/250/1000v.
AC and DC

DC Current 0-1mA/100mA.
Resistance 0/150k ohms.
Decibels —10 to +22dB.
Bize 90 x 60 x 28mm.
Complete with test leads.
22-50. Post 16p.

L1601
MULTIMETER
New style 20,000
0.p.v. pocket multi-
meter. 5/25/50/250/ FreTy
800 / 2500 V. D.C. ‘——
0/ 50 / 100 | 560 / 1000V.
A.C. 504 [ 250mA. 6K | 6
meg ohms. —20 to 4 22 4B.
£38-75. Post 20p.

MODEL TH-12

20,000 o.p.v. Overload pro-
tection. Blide switch selector
0/-25725[10/ 50250/
1000V. D.C. 0

250mA. D.C.
300K / 3 meg — 20 to + 50dB
£4-97, Post 15p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000

A first class vex'satile m-
strument manufactured in
U.8.8R. to the highest
standards. Ranges: 2:5/10/
50/250/600/1000v D.C. 25/
10/50/250/500/1000v AL
DC  Current 100wA/1/10/
100mA/1A. Resistance
300  ohms/3/30/300K /3m Q.
Complete with  batteries.
test leads, instructions and
sturdy steel carrying case.
OUR PRICE £5-07. P. & P. 26p

MODEL PL436

20k Q/Volt D.C. 8k Q/
Volt. AC. Mirror scale.
-6/3/12/30/120/600 V
D.C. 3/30/120/600 V
A.C. 50/6001A/60/600
mA. 10/100K/1 Meg/10
Meg 3 —20 to +46db.
£6-97. P. & P. 12p.

MODEL 500

80,000 O.P.V. with over-
load protection mirror scale
0/-6/2-5/10/25/100/250/500/
1,000v. D.C. 0/2-5/10/25]
1001250/500/1 000V, A.C.
0/502A/5/50/500mA. 12
amp. D.C. 0/60/K /6 Meg.f
60 Meg

£9-95. Post paid.

Leather Case £1-75

370 WTR MULTI-METER
Features A.C. current ranges.
20,000 o.p.v. 0/ 5/2 5/10/60]
260/500 1000 V.,

0/2- 5/10/50/250[500/1000V AC
gﬁguA/l/lO/lOOmAlllw Amp

0/100mA/1/10 Amp AC
/5K /60K /600K /6 MEG/ 50
MEG.

20 -+62db.
£15. P. & P. 25p.

KAMODEN 72.200

MULTITESTER
High sensmvxty tester.
200,000 o.p Overload pro-

tection. Mirror scale. Range:
0/ -06 / 3;3/30/1201600/

00V. D.C.
0/3/12/60/300[11200V
C

GuA | 12mA / 120mA §
GOOmA ! 12A
0/12A. AC.
—20 to +-63dB. 0 /2K [ 200K /2 meg/
200 meg ohms. £16-95. Post 30p.

TMK LAB TESTER.

100,000 O.P.V. 6in.
8cale Buzzer Short Cir-
cuit Check. Bensitivity:
160,000 0.P.V. D.C. 5K{
Volt A.C. D.C. Volts:
-5, 2-6, 10, 50, 250, 1,000
V. A.C. Volts: 3, 10, 25,

TE-65 VALVE VOLTMETER
28 ranges. .C. 5
1-5-1,600v., AC. voltu
1-5—1,500% Resistance up
to 1,000 megohms. 200/
240v. A.C. operation.
Complete with probe and
instructions.
£1750. P. & P. 30p.
Additional probes avail-
able: R.F. £212f; H.V.
£2-50.

KAMODEN HM 7208
EET. V.0

Input 1mpedance 10 meg
ohms.

Ranges:

6/-25 1[92 /10 50/
250 [ 1000V. D.C.

0/ 26/ 10/ 50/ 250
1000V. A.C.

0/ 25uA | 26 [ 25 [ 250
MA D.C.

— 20 to 4- 62dB

0/ 5K [ 50K | 500K [ 5meg
500meg ohms.

£14 95 Post 30p

TME MODEL 117 F.ET. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input, 26 ranges.
Large 43" mirror scale.
Bize 537 x 43" x 287,
DC VOLTS 0-3-1200V

be CURRENT 12—
12MA.

50, 250, 500, 1,000V.
D.C. Current: 10, 100u.A,
10, 100, 500mA, 2-5, 10 amp. Resist: H
1K, 10K, 100K, 10MEG, 100MEGQ.
Decibels: —10 to -+49 db. Plastic Case

with Carrying Handle. Size:
83in. £18-95. P. & P. 25p.

Model S-i00TR MULTIMETER/
TRANSISTOR TESTER

100,000 o.p.v. mirror scale/
overload protection. 0/-12/
-6/3/12/30/120{/600 V DC.
0/6/30/120/600. V AC. 0/12/
60024/ 12/300mAfI12 AMP
DC. 0/10 K/1 MEG/100MEG.
—20 to 4 50db. 0-01--2 MFD.
Transistor tester measures
Alpha, beta and Ico. Complete
with batteries, instructions
and leads. £13-50. P/P 25p.

KAMODEN HM.350 TRANSISTOR TESTER
High quality ingtrument
to test Reverse Leak
current and DC current.
Amplification factor of
NFN, PNP, transistors,
diodes, SCR’s ete. 4”7 X
44" clear scale meter,
Operates from internal
batteries. Complebe with
instructi leads and

74in. x 6}in. X

U4312 MULTIMETER
Extremely sturdy msf.rument for geneml
electrical use. 667 "

0/ 3/1 b7 5/30/60/150/300/

600/900 YDC and 75mV.
0/-31-5/7- 5/30/60/1»0[300
600/900 V

0/300uA/1 5/6 115/60/150
600MA/1-5/6 AMP. D.C.
0/1°5/6/15/60/150/600M A/
1-5/6 AMP. AC.

0/200 Q3K /30K Q.
Accuracy DC 1%. AC1-5%.
Knife edge pointer, mirror seale. Complete
with sturdy metal carrying case, leads and
instructions, £9-50. P. & P. 25p.

HIOK]! MODEL TICX
100,000 0.2.V. Overioad
protectxon Mirror scale.
-3/:6/1-2/1- 0/316/] 2/30/60/
120/300/600/1200
1 5[3/6/12/30/60/150/300/600
A.C.

1200,
15/30uA/3/6[30/60/150/300mA
12 AMP. DC. 2K/200K /2

Meg["O ’\Ieg ohm ~20 to
+63dB. £13-50. P. & P. 20p

MODEL C-7080 EN =
soale, ] |

Giant 6”7 mxrror

20,000 op.v. 0 [ -25 /1] aas |
25/10/.,0/%0/1000/ TR
5O00V. D.C. 0 /25 /10 ) | &N
50 / 250 / 1000 [ 5000V. St
AC.0/50uA[1/16/106] 3
600mA / 10 amp. D.C.
0 / 2K | 200K / 20 meg
— 20 to + 50 dB.
£18-95. Post 35p.

carrying handle. £12-50.
Post 30p.

MODEL 449A IN
CIRCUIT_TRAN-

SISTOR TESTER

Cheoks trae A.C. 147
beta in [ out. Checks § =
Tebo. Checks diodes ‘= e!
in / out. Checks -
8CR, ete. Beta

HI 10

500,
L0 2 - 50. cho 0-5000uA. 220/240 V A.C.
operation £17-56, Post 25p.

LB3 TRANSISTOR TESTEH

Tests ICO and B.
PNP / NPN. Operates
ifrom 9v battery. Com-

plete with all in-
structions, etc. £3-98,
P, & P. 20p.

LB4 TRANSISTOR
TESTER

Tests PNP or NPN tran-
sistors. Audio indication,
Operates on two 1-Bv bat-
teries. Complete with all
mstmct)ons ete.  £4-50,
P.&P.

TE-40 HIGH SENSITIVITY

A.C. VOLTMETER

10 meg. input 10 ranges:
01/-003/-1/-3/1/3/10/30/{100/
300V. R.M.S. deps.-1-2 Mefs,
Decibels —40 to +50dB

All prices are i ive of

109% VAT
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brand new
with leads and instructions.
Operation 230V. A.C. $17-50.

Carr. 25p.

to ZOOOM ohm, Decibels —20 to + 514B.
%omplete with leadsfinstructions. $17-50.
. 20p.

MODEL L-55 FET
V.0.M.

Input impedance 10 m
ohme.0/-3/1-2/6
120 [ 600V. D.C. 0
12/ 60/ 120 | 600V.
0 [ 120pA | 120mA
0/ 1K/ 100K / 16
/100 meg ohms

£15-97. Post 15p.

KAMODEN HMG-500 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg-
ohms, 500 Volt.
Battery operated.
Wide range clear
meter 437 X
Complete with de-
luxe carrying case,
batteries, instruce
tions. £19-95, Post 30p

Cl-5 PULSE
0SCILLOSCOPE

For display of pulsed
and periodic waveforms
in electronic circuits.
VERT. AMP. Band-
width 10MHz. Sensi-
tivity at 100KHz VRMS/

mm. *1-25; HOR. AMP. Bandwidth 500KHz.
Bensitivity at 100KHz, V RMS8/mm. -3-25;
Preset triggered sweep 1-3,000usec.; fres
running 20-200,000Hz in nine ranges.,
Calibrator pips. 220 x 360 x 430mm.
115-230V, AC operation. £39:00, Carr. paid.

RUSSIAN C1-16 DOUBLE .
BEAM OSCILLOSCOPE

b me/s Pass Band. Separate
Vi and Y2 amplifiers.
Rectangular 5in. x 4in.
C.R.T. Calibrated trig-
gered aweep from -2 u/sec.
to 100 milli-sec. per cm. =

Free running time base 50 ¢fs-1 mefs. Built-
in time base calibrator and amplitude
calibrator. Supplied complete with all
accessories and instruction manual

£87. Carr. Paid.

MODEL AT201 DECADE ATTENUATOR

Frequency range O

200KHz. Attenuator

0-111db, 0-1db step.

Impedance 600 ohms,

Max. input power E
30dbm. Size 180 x 90 x 55mm.

£12-50. Post 37p.

ARF-300 AF/RF SIGNAL GENERATOR

Al transistorised,
compact, fully port-
able. AF sgine wave
18 Hz to 220 KHz.
AF square wave 18 Hz
to 100 KHz. Outpub
sine | square 10v.
P.P. RF 100 KHz to
200 MHz. Output lv.
maximum. Operation
220/240v. AC. Com-
plete with instructions
and leads. £28-85.
Post 50p.

MODEL TE.15
GRID DIP METER

Transistorised. Operates as
Grid Dip, Oscillator, Absorp-
tion Wave Meter and Oscil-
lating Detector. Frequency
range 440Kc/s-280Me/s in |
6 coils. 500uA Meter. 9V
battery operatlon Size 180 x
80 x 40mi

$15- 00 Post 20p.

MODEL U43II SUB-STANDARD MULTI-
RANGE VOLT AMMETER

Sensitivity 330 ohms/volt
AC and DC. Accuracy
5% D.C. 19% AC. RBeale

0 / 75 300 |/ 750V DC
0/750mV/15I3/75[15/30/75/150/300
1750V AC. Automatic cut out. Supplied com-
plete with test leads, manual and test certifi
cates. £49-00. Post 50p.

BELCO AF-SA SOLID STATE SINE
WAVE

SQUARE C.R. OSCILLATOR
8ine 18 x 200,000 Hz; Square 18 X 50,000 Hz
Output

Operation 1
ternal batteries
2-

Attractive
tone case 747 X
» »

£17:50.
Carr. 173p.

Price

TO-3 PORTABLE OSCILLOSCOPE
3in. tube, Y amp. Sensitivity
0-1lv  p-p/CM. Bandwidth
1-5 cps—1-6 MHz. Input imp.
2 meg € 25pF X amp.
sensitivity  0-8v. p-p/CM.
Bandwidth  1-5¢ps~800kHz.
Input imp. 2 meg £2 20pF.
Time base. 5§ ranges 10 cps
300 kHz. Synchronization.
Internalfexternal. Illuminated
scale 140x2156x 330 mm. Weight 15§1b.
220/240V. A.C. Bupplied brand new with
handbook. £47-50. Carr. 50p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120
Kefs 500 Mc/s on 6 bands.
Directly calibrated Var-
able R.F. attenuator, audio
output. Xtal socket for
calibration. 220/240V. A.C.
Brand new with instrue-
tions £17-50. Carr. 37p.
Size 140 X 215 x 170 mm.

TE22 SINE SQUARE
AUDIO GENERAT

Sine: 20cps to 200
kefs on 4 bands.
Square: 20cps to 30
kefs. Output impe-
dance 5,000 ohms,
200/250V. A.C. op-
eration.  Supplied
brand new and
guaranteed with instruction manial

13

leads. £17-50. Carr. 37%p.

AUTO TRANSFORMERS
0/115/250V. Btep up or step down. Fally
shrouded,

80 £210 P. & P. 18p

150 W £2:70 P. & P. 18p
300 W £360 P. & P. 23p
500 W £525 P. & P. 33p
1000 W £750 P. & P. 3%
1500 W £1020 P. & P. 43p
2250 W £1725 P. & P. 50p
5000 W £35:00 P. & P. &1

%EgA 220 AUTOMATIC

STABILISER

Input 88 125 VAC or 176,
250VAC. Output 120VAC
or 240VAC. 200V A rating.
$11-97. Carr. 50p.




HIGH QUALLITY
CONSTRUCTION KITS
Appointed stockists at all branches
Compcte with comprehensive, easy to
foilow instructions, and coveres
y full guarantee
Past and packing 15p per kst

JOSTY|

AF20  Mono transistor amplifier
AF30

Bano transstor pre-amplifier

SEW GLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

AUTHORITIES ETC.

ATE0 Revamohie sz o for S.mfo T B Over 200 ranges in stock—other ranges to order. Quantity discounts available.
ATE0 SO0 S i onir” © 5459 - Send for fully illustrated brochure.
ATSE 22000 T iome ﬁ‘:ﬂi:ﬁ‘;iigiﬁﬁf“’? a0
ATES Eovcncusic s comea: 3 b (182 Type SW.100 100 x 80 mm. Tyne MR.85P. 44in. x 43in. fronts | Type MR.38P. | 21/32in. square fronts
fa] e s A L R Bl s0ma :
TIESS P sy et DU DT fas 50-0-50.4  £3-05 100mA
:;g;g ;2"1:." eumt L L c1se 00uA £3-95 500mA
HEI30 Sterco decoder for RF3IO/MESZS | 2658 100-0-10044 “:90 1 amp.
HE305 Aerial amphifier for AW/FM bands), .Gt £1 77 . £3-70 5 amp.
GP310 Sterea pre- amp far use with 2x ARSI iz fImA ... £8-60
U3 remolo uni justars e . £7 5 g
m;go ];m‘;eros?lpp"“: 150 8V stab 1 12V unstab  £6 'g ?83 g g :ggg 5 amp:
rofivssional stabilized power suppiy . D.C. ..
e Ao 32 "‘:;: CACTIeT 300V.D.C. 2380 | 300V. A.C... £3.70 23
ranuistor Gonwerter 12/18V AC DC 105 K g .
Tramstor comvert v v, caso 1amp. D.C. £380 | VU Meter .. £4-80 &3 £ i
NTY31Q iner wpuw 280V ACt 2x 1avDe 9.
...... £480 . .
NT315 inu Suhp‘v 240V AC 15 4.5- 15V OC T 110 Fronts £3. 2
_________ £9.57 'ype SD.830 82.5mm x 0mm
' T b B B
o g3.10 1amp, A.CH 380 :
RP214 REGULATED POWER SUPPLY %ooEA 5 5amp A.C.* £3.90 £9.
d 10 amp. ﬁg: :ggg 3
Solid state. Variable output 0-24V DC up f 20 amp. A.C. R 3 2
to 1 aw scale mefer to monitor X 30 amp. A.C.* £3-90 - 2
e voltage and current A 5 X 7
Input 220/240V AC. 10v.DC. .. #8101 Type MR.52P. 2{in. square fronts g $s.
Vsnm  gaoy FRRiRss oo (XN 850 | 10V. D.C. .. £250 25 | 8 Meior TmA  £0-30
P. & P. 25 ¢ ] 05 | 20V. D.C. .. £2:50 | 150mA 2225 | VU Meter .. 2265
. 29p. 300V. D.C £3-10
3 £8- 50V.D.C. .. 2250
123" 5 cc 23 33 - 300v. D.C. 8250
300V, A, d . D.C,
----~.  PS.200 REGULATED P.5.U. VU Meter .. 23-50 fEs ) 1ov.Al - 82801 Type MR.45P. 2in. square fronts
gk Holid state. Variable output 22 8 Meter TmA 2260 OpA ... 270 | bamp....... 2248
$-20 voit D.C. up to 2 amp. R : VU Meter .. 2360 | 50-0-60u £2-65 | 10V. £240
Independent meters to Type SD.640 63.5mm x 85mm Fronts § 1 amp. A.C. * 8850 0uA  .... £2:60 | 20V. D.C :528
monitor voltage and cur- £3:05 500mA £2-90 g 5 amp, A.C. * 3250 100-0-1004A £2:50 | 50V. D.C
rent. Output 220/240 V. £3 1lamp,...... £2-90 £2-50 | 10 amp. A.C. * 22:50 g0 £2-50 %()OVV‘ADGG :g:g
L SO E R i ieksescan P P £250 20 smp. AC. 2 8080 | JOONGL o ok | Boov hc. | 5940
£10-95. P. & P. 25p. ) :g 5V D]')%c :g g Samp...... £22-5 30 amp. A.C. * 22-50 1m ;g:o ‘S’%{%ﬁ;elrmA :ggo
20V. D. . b ®
PS.1600B REGULATED . 2290 ; 50V. D.C. 22.90 5P, : 1amp. A.C. *£240
. 1 - D.C. . x 3tin. fron
POWER SUPPLY | 2200 | 300V.DC. 290 T"'e S R ASHinxi3140 lffonts) 5amp. A.C. *52:40
g d g 15V. A.C £3.00 | DOMA ...... £870 | 10V.D.C. . 10 amp. A.C. * £2-40
Bolid state. Ouipnt, 6, 9 . | 18V S0 050k 3348 | 2oV, DG, : Rl 11
or 12 voit DC up to 3 - 5200 | S00v. AC... 2300\ 350,4 “). 2815 | bov.D.C. .. &5 30 am. 4., * 5540
amps, tMt;te; 202‘%73?3; . 2290 ' VU Meter £3-15 100—0v100uA :3‘ 0 | 150V. D.C. s p. A.C.
current. Inpuf v 001A 305 | 300V, D.C, ’
AOC. Size 47 x 33~ X 61" 0 £275 | 15V. A.C. .. £2:80 M "
811-97, P. & P. 25p. Type SD.460 46mm x 59.5mm Fronts 500%‘500@ £2:60 | 50V.A.C. .. £2:80 SEW" BAKELITE
¥ 1m :g- 8 %gg\‘;. ﬁ‘g. an :g.-gg PANEL METERS
“ YAMABISH! > VARIABLE VOLTAGE .60 | BOOV. A.C.  89-80 Type MR.65. 3tin. square fronts
TRANSFORMERS -60 | B Meter ImA 3385 3
Excellent quality at low cost. All models— 0 | VU Meter .. £3-70 22
Input 230V. 50/60 c/s. Variable output 0 | 50mA A.C. * 8260 3
fiEcy o8 :
MODEL $-260 0 ' 500mA AZcI * £2-60 H
L ;i ~
amp. -
1A £7-00 0 10 amp. AC 2260 oo 3
op 0 | 20 amp. A.C. * 32-80 150V. D.C.  £2-60
2:6 Amp £8:05 0 | 30 amp. A.C. * $2-60 ggﬂ‘ir II)GG :ggg
d m H
oL 11,76 - 100my.DC. £2-90
8 Amp .. 81500 “SEW" EDUCATIONAL 30V. A.C. *.. £265
10 Amp £22-50 METERS 50V. A.C. *.. £22-85
12 Amj . £23-80 150V. A.C. *  £2
. Type ED.107. Size 300V. A.C. * 4285
20 Amp .. 24000 overall 100mm x 5O0mA A.C.* £3-80
25 Amp .. £58-00 90mm x 108mm ;amp ﬁg: gg gg
DT #8250 A hew range of high 10 amp. A.C. *£5.60
quality moving col 20 amp. A.C. * $2:60
MODEL $-260B {nstruments ideal *$0-
Panel Mounting. “SEW" EDGWISE METERS o sohont  expert 50 amp: A6+ 5280
1 Amp 5700 | Type PE70. 3 17/32in. x | 15/32in. x S i VU Meter .. £3-65
25 Amp .. £805 S0 5?331';- d:&':m e || A 3” mirror scale. The
...... . g meter movement is easily accessible to
. Carriage and 6860_50“A gg 68 ! 1mA £3-20 demgnstr;te internal working. Available Tyne §-80 80 mm. square fronts
¥ 2 1 A ..., 8860 [ T it n the followi H
Packing Extra 100_0 IOOuA gs 50 | 300V. A.C... g3p5 | o [OUOWIng ranges:
00A ... #8440 | VU Meter .. £835 ggg. g.z' . :g:gg
POWER RHEOSTATS 200V, de. .. £585
High quality ceramic con-
utx“gct!(?n. yWindings ems *MOVING IRON— g]%mﬁn‘g‘ed 00 5 .
bedded in vitreous enamel. 5A d.c. #7 AR LA -
Heavy duty brush wiper. ALL OTHERS MOVING Coil 5V{50V d.c. £7:00 300V. A.C... 2300
Continnous _ rating. Wide Please add postage VU Meter .. £3.70
range 51
SRR
shafts. quantities avails .
able. HAND HELD 2-WAY WALKIE 240° Wide Angle SEND SAE FOR NEW § PAGE LIST
25 WATT, 10/25/50/100/250[600/1000 omms. | TALKIES : ImA Meters 8

85p. P. & P. 1

50 WATT. 10/26550/100/250[500/1000/2500
or 5000 ohms. £1-85. P.

100 WATT. 1/5/10/25#50/]00/250/500[1000
or 2500 ohma.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS

Built in gearbox, All brand
new and boxed. 30 RPH
CW; 2 RPH CW; 20 RPH
CW; 2 RPH ACW; 30
RRH CW;

80p each Post 12p.

Battery operation. Volume and squelch
controls. Call button and press to talk
button. Telescopic aerial. Complete carrying
cases,

Pair,

00mW £94.95 Post 50p,
£52.50

£71.25

Licence required for operation in U.K.

2 channel
300w

Pair.
Post 50p.

3 channel

Pair.
2 watt Post 5Op.

MW 1.6 60mm square
MW 1-8 80mm square
P. & P. extra

£8-97
£497

230 VOLT A.C.
50 CYCLES

RELAYS

Brand new. 3 sets
changeover confacis
b amp rating., 50p each.
P. & P. 10p (100 lots £40)
Quantities available.

SEMi CONDUCTORS & VALVES

ALL PRICES ARE
SUBJECT TO 109 VAT

463



GUS GW.SMITH&CO(raoo)iTD

UNR 30 RECEIVER

2o

4 Bands covering 550 ke/s-30 mejs

B.F.O. Built-in Speaker 220/240 v. -

A.C. Brand new with instructions.

Our £| 5,7 Carr.

Price 37p

UR-1A RECEIVER

4 Bands covering 550 ke/s-30 mc/s.
FET, 8 Meter. Variable BFO for
88B. Built-in Speaker, Band-
spread, Sensitivity Control. 220f
240 v. A.C. or 12 v. D.C. 12§in. x
4%in.x7in. Brand new with
instructions.
Our

£25-00

Price

SKYWO0OD (X203
RECEIVER

Carr.
37p

‘0000000,

Solid state, 5 bands covering 200-
420 KHz and ‘55 to 30 MHz.
Ifluminated siide rule dial. Band-
spread. Aerial tuning. BFQ, AVC,
ANL, “8” meter, AM/CW/SS B.
Integrated speaker and phone
socket. 220/240 v. A.C. or 12 v.
D.C. Size 3256 x 266 x 150 mm.
Complete with instructions and

circuit. c
“price £32:50 S

LAFAYETTE HA-600
RECEIVER

General coverage 150-400 kc/s, 550
kefs-30 mefs, FET front end,
mech, fllters, product detector,
variable B.F.0Q., noise limiter,
8 Meter Bandspread. R¥ Gain,
16in. x 9%in. x 8%in. 18 lb.
220/240 v. AC. or 12 v. D.C.
Brand new with instructions.

Qur £50,0 Carr.

Price 50p
TRIO 9R59DS RECEIVER

4 bands covering 550 kefs to 30
mefs continuous and electrical
bandspread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode
eircuit. 4/8 ohm output and phone
jack. SSB-CW, ANL, Variable
BYXO, 8 meter. Sep. bandspread
dial, IF frequency 445 kefs, audio
output 1-5w. Variable RF and AF

gain controls 115/250 v. A.C.
8ize: 7in. x 18in. X 10in. with
{nstruction manual. c
Our arr.
A4 «
Price £49 5 Paid.

FULL RANGE OF TRIO STOCKED

EMi LOUDSPEAKERS

Model 350. 13”7 x 8”
with single tweeter/
crossover. 20-20,000
Hz. 15 watt RMS.
Available 8 or 15
ohms. £7-25 each.
P. & P. 37p.

Model 450. 13” x 8”
with twin tweeter/
crossover. 55-13,000
Hz. 8 watt RMS.
Available 8 or 15

SPEAKERS

Matched pair
of stereo bock-
shelf speakers.
Deluxe teak
veneeredfinish,
Size 143" x 97
X 74”. 8 ohms.
8 watt RMS.

16 watt peak. Complete with DIN

lead.

Our Carr.
n [3

Price £|2 95 50p

HA-10 STEREO HEADPHOMNE
AMPLIFIER

All  silicon
transistor
amplifier op-
erates from
magnetic,
ceramic  or
twin sterec

tuner inputs with
headphone outputs and separate
volume controls for each channel,
Operates from 9v battery. Inputs

5MU/100MU. Output  50MW,
Qur P. & P.
Price £6.9 15p

1021 STEREO LISTENING
STATION

For bal-
ancing
and gain
selection
of loud-
speakers
with addi-
tionsal
headphone

facility

for stereo

AU

Audiotzonic Products are

RANGE OF
C HIGH QUALITY
EQUIPMENT
ively for the Audi

Group of Companies and as a member of the group we are pleased to
offer you this tabulous range of hlgh quxhty equipment. Made to our own

specifications each item p:
at a value for money prlee'

and reliability

ACD.660 Stereo Cassette
Deck

A beautifully
styled 4 track stereo
deck with an outstanding speci-
fication offered at a remarkably
low price. Incorporates a host of
{features including switchable noise
filter normalfchrome tape selector,
twin VU meter, slider record/
Pplayback level controls, front panel
headphone socket, recording indi-
cator lamp, phono/Din line input
sockets, 3.5mm mike input sockets
ete. etc. Frequengy response
100-8KHz (100-12KHz Cr02)

AUDIOTRONIC DOLBY ‘B’
NOISE REDUCTION UNITS

Reduce tape hiss by 3dB at 600Hz,
8dB at 1200Hz and 10bB for all
frequencies above 8000Hz.

8” 4 3", AC 200/250v

Size 163"

For use with semrpro(essnonal tape
recorders. Freq. res. 30Hz-20KHz
4 2dB. 8/N better than 70dB.
Full source tape monitoring.
Record/Replay metering. Sw—m:h-

)] Iter, Supplied with

§/N-45dB. Crosstalk 45dB. 8
tion-35dB, Noise limiter-6dB at
10KHz. Complete with phono
connecting leads. ,

Carr. &

gggm £39-5 Tns.50p
AHP-8D 8 Track Stereo

Tape Deck
Can be used
with most hi fi
amplifiers.
Push button
track selector
and illumina-
ted track
indicators. Attractive cabinet with
black and silver trim. Output level
750mV AC 220/ 240v.

. & P, 50p.

rhice £11.95

AHP-8A 8 Track Stereo
Tape Player

Incorporates built in amplifiers
giving 2} 4 2} watts rms output.
Push  button track selector,
illuminated track indicators, slider
controls for volume, balance and
tone. Attractive cabinet with
bls.ck and sllver trim. Output

switching, 2 gain
on-off slide switch,
phone sockets, 67 X

ntrols, speaker
stereo head-
47 x 23,
P. &P,
15p

Our
Price

£2:2

MP7 MIXER PREAMPLIFIER

5 micro-
phoneinputs
each  with
individual
gain con-
trols enabl-
ing complete mixing facilities.
Battery operated. 937 x 57 x 3”.
Inputs Mics: 3x3mV 50K 2%
3mV 600 ohm. Phono meg. 4mV
50K. Phono ceramic 100mV 1 meg.
Output 250mV 100K.

ou, £8:9

Price

P. & P.
20p

EA.41 REVERBERATION
AMPLIFIER

Self  contained,
transistorised,
battery operated.
8imply plug in
microphone,
guitar, etec., and output into your
amplifier. Volume control, depth
of reverberation control. Beautiful
walnut cabinet..§+ X 3 x 4iin,

Our £7.5 P. & P.L

Price 15p

ohms, AC 220/240V

PRICE £|7 25 B
Stereo Headphones

LSH.20 Individual
volume controls
Stereo mono
switch. 8 ohma, 40—
19,000 Hz.

£3-50 P & P 30p
LSH.30 Open back
type. Individual
tone and volume
controls. 8 ohms.
30-20,000 Hz.
£550 P & P 30p

LSH .40 Two way

speaker system. T
Individual volume
controls. 8 ohms. P

20-20,000 Hz,
£6:95 P & P 30p

LSH.60 3” speaker
units, 8 ohms. 20—
20,000 Hz. Com-
plete with zipped
carrying case, 4 9
£8-50 . & P.30p
LQH.400 4-channe]
dynamic head-
phones. Each ear-
piece has 4 drive
units, 4-32 ohms.
20-20,000 Hz.
£995 P, & P. 30p
LSH.50 Electro-
static with self
powered energiser
and control unit
with headphone/
speaker selector.

4-32 ohms, 20-
24,000 Hz, £1595 P & P. 30p

/| Dolby calibration meters.

Price £50’0 P &on

50p
PROCESS TWO
For use with cassette and tape
recorders. Freq. res. 30Hz-20KHz
£ 2dB. Off tape menitoring.
Switchable mulbiplex fllter. Two

SN
better than 70dB
Bupplied with test cassette or tape
as required.

Sur "£34.50 P 4P

Price

ACR.14 Battery Mains
Cassette Recorder

Portable twin
track mono
recorder with
automatic
recording level
control. Built
in gpeaker.
Earpiece
socket. Input
for radio or
record player.
Fast forward and rewind.,

Output 500mW. AC 220/240v or
6v DC operation. Complete with
remote control microph mains

AMR-900 GLOBAL

AM/FM PORTABLE RADIO
h 10 wavebands

coverlng

4-00 MHz,
8W1: 4.0

8 MBz,

SW2: 8.0-1-6 MHz, SW3: 16~
24 MHz, PSB1: 30-50 MHz,
PSB2: 148-174 MHz, FM 88~
108 MHz, AIR: 108-136 MHz.
Features time zone map and
timing dial, Large clear acale.
Telescopic serial and built in
aerial. AFC or FM. 6”7 x 4¢”
speaker and personal earpijece.
Battery/mains operation. S8ize;
345 x 183 x 305mm,

gg%E £36.00 - & . 500,

AR.1000 SPORTSMAN
AM/FM PORTABLE RADIO
5 wavebands

covering

5MHz. Large horizontal slide dial
with logging scale. 8lider volume
and squelch controls. 7 section
telescopic aerial for FM and built
in ferrite bar for AM. AFC. 3in.
gpeaker. Earplece socket. Green
leatherette coveréd cabinet with
metal gide panels, 8ize152 x 79 x
219mm. Battery/mains operation.

OUR P. & .P 35p.
PRICE -50 ®

AUDIOTRONIC AMB.500
MULTIBAND RADIO

5 wavebands

3
1606KHz and
FM 88~
176MHz, All
transistor.
Battery or
mains opera-
tion. Built in
aerial and 8
section teles-
copic a?ria!.’

C te with bat

lead earpiece and batteries,

PEICE £Io 50 P. & P, 50p.

strap and earpiece.
OUR £6.95

P& P85p
PRICE

OW HOHSE TAPE GASSETTES

Top Hi-Fi quality in library cases
T 5 10 25

¥ Cassetie
€60 £1-28 £2:58 £599 Tape Head
080 £1-85 £3-62 £8- 59 Cleaner 80p
C120 £220 £4-48 £10-6
P. & P, 15p. post !ree
ACR 3500 ACRI PUSHBUTTON
CAR RADIO CAR RADIO

Manual tuning of Medium and
Long waves. 12v pos. or neg,
earth. Complete with speaker.
mounting brackets and instruc-

Push button tuning of one LW
and five MW stations of your
choice. 12v pos. or neg. earth.
Complete with speaker, mounting
brackets and instruetions.

tions,

o . P &P | Our P&
p:li:;e £6 5 s0p | Price £8 95 50p
ACP.8 8 TRACK ACASSE ELECTRIC
CAR PLAYER CAR AERIAL

12v neg. earth. Slider controls for
Volume, 'one and Balance,
Channel selector button with red
pilot lamp, with gpeakers, mount-
ing brackets and instructions,

Gur “£12:50 "ot

Price 40p

5 section. Fully
automatic. 12v DC.
Extends to approx.
40”. Complete with
switch, all leads and
instructions.

Our Price

£5-95

P & P 50p




SAUE UP TD 33)%

SUPER AKA] HIFI BARGAINS
S35 STEREO CASSETTE RECORDER

For conventional or Chromium Dioxide
tape. 4 track record/playback. Volume and
tone controls. Frequency response 40-
16kHz (using  CrO2 {ape},
distortion hetter than 29%. wow
ani futter better than §-2% RMS,
Complete with pair of matching
Akai CSHB speakers. -
ec, Price £96-10. P.&P.
® £56:50 50y

OUR PRICE
CS35D STEREO DECK

4 track record/playback deck Accepts
chrome!regular tape

Carri

and Packing 75p.

Rec. Price £68-30 P. & P.
cws PrIcE £44°45 5oy

CASSETTE (P. & P. 50p) MICROPHONES (P. & P 50p)

GXC40D Deck £57-20( ADM Dynamlc (pair) £7-50
GXC40 Recorder £67-20
GXC40T Deck/Recelver £09-0:

5 (STEREO RECEIVERS (P.&P.75p)
GXC45 Deck . £61.95

£78:25| AAB300 20420 watt

GXC46D Dalby Deck .. £83-55|AA8030 25425 watt £02-50
GXCd46 Recorder .. £88-05|AA8080 40+ 40 watt 11754
GXC60D Deck .. £87-85| AAB1008 2 x 36 or 4 x 18 w. £175-00
GXC85D Dolby Deck .. £92:65]AA8500 65465 watt .. £150-50

CARTRIDGE (P. & P. 50p)

CR81 Deck with amps, £65-40
CR81D Deck .. .. £563-80
CR8IT Recorder/Receiver £92-75
CR8088 4 channel Recdr. $£114-25
CRB0DSS 4 channel Recr. £93-65

TAPE (P. & P. 75p)

STEREO AMPLIFIERS
(P. 50p)

AAS"OO 20*20 watt
AA5500 30+ 30 watt
AABBOO 45445 watt

STEREO TUNERS (P.
AT550 AM/FM ..

£117 50

& P. 50p)
. £60-50

4000DS Deck AT580 AM/FM .. £94-50
4000D8 Dust Cover 5
1721L Recorder v 4-CHANNEL UNIT (P. & P. 50p)
X 5000 Recorder 851 Synthesiser .. .. %3995
X201D Deck 0
GX220D Deck SPEAKERS
GXxX221D .. SW155 (each) £51-00
GX280D Deck -50
GX370 Deck . £211-50| STEREO HEADPHONES

ASE1L .. 2475
TAPE/CASSETTE (P & P. 75p) |ASE20 £730
GX1900D Deck . . £144 50! ASE22 £8-25

RECORD DECKS l

SPECIAL GARRARD
OFFERS!

4 speed autochanger unit fitted
with stereo ceramic cartridge.

Carriage and Packing 50p
B.S.R. McDONALD

C114 Mini
C129 Mono

Our
Price

Carr.
50p

£4-95

C137 .
510/TPD1
610 “
610/TPD1
710

(] . == 30 .
81PGO . B = 528-25 8P25 MK.II. 4 speed single record
MP60/GB00 ‘. .. 2£10-90 | player fitted with Acos GP104
MP60)TPD1 3. .. £1320 stereo ceramic cartirdge.
MP60/TPD2 = iﬂ-%g £8 50 Carr,
T70 - N d
HT70/G800 T Prlce 50p
HT70{TPD1 .. £16-55
NN EU] ki I} DD
gor ozss R . sed0 [H AiR PRE Bl
BDl Clmssxs i 11-35 DACK] GF DE
BDI/EAU’IPlinthICover £27.60
BD?2/BAU2/Chassis .. £22.70
BD2/SAU2/Plinth{/Cover  £28-20
GARRARD
2025 T/C 8tereo £6-35

SP25 IIT . £
8P25 TTE Acos GP104L £8-50
SP25111/9800 £
8P25/M75-6

AP76 L o8
SL65B .. ’-
8L72B
8L95B

401 ..
ZERO 100A 3
ZERO 1008 a.

N5
2 x £30 Stereo GOIP/Za £15-95.
P, & P. 37p.

2 x Z30/8tereo GO/PZB £18-00.

P. &P,

GOLDRING 2 x ZﬁD/PS.tereo GOIPZB £20-25.
Qorpe Transtormer for P23 £3.65.
GLAY/2 s Active Filter Unit £4-45.
GLI2 Pair of Q18 Speakers £10-70
aL72/P Project 60 FM Tuner £14-95
gi;gl’ Sinelair Pr;;e;b 6;)5 £20-97,
gﬂg;;g - All other Binclair Products in stock
2000 Amplifier £22-95
gg?}}ﬁgs 3000 Amplifier $28-95
TDIZS/AB/IE .. 200073000 Tuner §26-30
TD160C .. .. Q830 Speakers £29-98 pair
TD165 . P. & P. 50p each of above items

Complete unils with Stereo cart-
ridge ready wired in plinth cover.

GARRARD

2025 TC/9TAHCD
8P25 111/GBO0 ..
BP26 111/M44E ..
8P25 111/M44-7
8P25 111/Mb5E . .
8P25 111 Modnle/M75—6
AP76/G80
AP:G/GSOOE
APT6/M44E Ba
AP7G/M56E =
APTB/M7SED ..
APT6/M75ET 3
AP76 Module M75-6
AP96 Module M75-6
ZERO 1008 Module/M93E

BS.R. McDONALD

210/8CTM 740
MPB0/G800 15-00
MPGO/TPDI/GBOO £1580
MP60/M44-7 16-80
HT70[TPDIIGSOO £19-20
GOLDRING

GL72/G800 5 .. £81-50
GL75/G800 “n £38-65
GL75/G800E £39-15
GOODMANS

TD100/G800 Teak £48-85
TD100/6800 White £48-60
LEAK

Delta/M75-6 £43-95
PHILIPS

GA106/GP200 .. £13-80
GA180/GP200 Teak £19-50
GA212/GP400 . £45-25
GA308 (less cartndge) £23-95
GA308 P.U £32-75
PIONEER

PL12D (Less cartridge) £29-60

PL16C (Less cartridge) £41-25

PL41D (Less cartridge)  £95-25
PL50 (Less cartridge) £88-9
PL6Y (Less cartridge) £102-75
PLAS35 (Less cartridge).. £68-60
THORENS
TD160C/Ortofon M15Es £66-95
TD126 AB/IIIOl't

MI15E Sup: £104-25
TDIGﬁ/Ortoion M15E .

Super .. s £59-60
WHARFEDALE
Linton/M44-7 Teak 2370
Linton/M44-7 White £23 80

RECORD DECK PACKAGES

ERCOMS
Ideal for
home,
k office,
. storas,
i ‘ . factories,
4 etc. com-
plete with batferies, cable angd

instractions,
2 Btation £2-97, P. & P. 16p.
3 Station £5-25, P. & P, 15p.
4 Station £6-62, P. & P. 17p.

SH628 STEREO HEADPHONES

Outstanding
value., Soft
ear-padas,
adjustable
headband.
8-16 ohma.
2 0-20,000
Hz.  Com-
plete with lead and stereo plug

Qur
Price

LHO2S STEREQ HEADPHONES

Lightweight
headphones
with padded
earpieces.

6 ft. cord and plug.

Our £ I .9

Price
TEI018 DE-LUXE MONO HIGH
IMPEDANCE HEADSET

Sensitive

magnetic

headset with

j soft earpads.

S Impedance

2,600 ohms

{d.o. 600

ohms). Fre.

quency response 200-4,000 Hz,

Our  £9.95 P.&P.

Price 30p
BH.001 HEAD SET AND BOOM
MICROPHONE

Moving Coil. Ideat
for language
teaching, com-
murnications.
Headphone imp.
16 ohms. Micro-
phone imp. 200
ohms.

£49

P.&P.
30p

Our
Price

P.&P.
30p

£1-87 P45

F TUNER CHASSIS

w4

w¥

ONLY
6 X 4 » 24in. § LF. stages.
Double tuned discriminator, Ample
output to feed moat amplifiers.
Operates on 9V battery. Coverage
88-108M¢/s. Ready built ready for
use. Fantastic value for money.

Our P,
Price £5 95 12p
Stereo multiplex adaptors £4-97.

FERGUSON 3408 STEREO

TUNER AMPLIFIER

Covers FM 88-108 MHz. Five push

button tuning scales. 8-+8 watta

rms. Inputs for stereo ceramic

cartridge and tape etc. Separate

bass treble, balance and volume

controls.

£3| 50 -

509‘

Our
Price

3418 STEREO TAPE DECK

4 track. 74, 3%, 11 ip.s. Stereo/
mono record/play. 7” reels. Inputs
for dynamic mikes, radio, gram.
Complete with cover.

Qur | £4195 P-&P.

Price

VAT

All prices are subject to

10° VAT

Order with confidence by
post - but remember to add
10% VAT (Y0p in the £) to
total value of goods
including carriaga/packing
and send cash with order.
PLEASE PRINT NAME &
ADDRESS CLEARLY.

(10pin
the £)

SEND LARGE S.A.E. FOR FULL HI-F! DISCOUNT LIST

ALL MAIL ORDERS TO

GW.SMITH&CO(rA0)ITD

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NWS 6JJ

TELEPHONE 01-205 3735

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

CENTRAL LONDON
257:8. Tottanham Court Rd, W.1,
10, Tottenham Court Rd, W.1.
27, Tottenham Court Rd, W.1
87, Tattanham Court Rd. W 1.
21.0td Compton Street, W 1,

la Street, W.C.2
34, Liste Street, W.C.2
118, Edgware Road, W.2.
193, Edgware Road,. W.2.

311, Edgware Road. W.2
382, Edgware Road, W.2.
152/3, Fleet Strent. E C.4.
378, Harrow Road. W.9,

Tel: 01-5800670

ESSEX

86, South Street, Romford.

SURREY

101-437.9155
Tel:01-7239789
Tel:01-7236211

1046, Whitgift Centre, Croydon.
27 & 21, Eden Street, Kingston.
32, Hill Streat, Richmand.

Tel:01-2620387
Tel:01-7234194
Tel: 01-3532833
Tel.01.2869530

Tel: Romford 20218
Tel:01-681 3027

Tel:01-5467845
Tel:01:948 1441

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY TO SATURDAY

CREDIT TERMS FOR
CALLERS {£50 and over}

ALL EQUIPMENT IS
BRAND NEW, FULLY
GUARANTEED AND
OFFERED WITH FULL
AFTER SALES SERVICE

All items and prices

are correct at
0.7-73

but subject to

thange without

notice. £ & 0. £,

PARY OF THE
ASDOTAONIE
GROUF OF
COMPANIES

465



SPEAKERS

EMI I3 x 8, 3, 8 or |15 ohm

EMI 13 x 8,150 d/c 3, 8 or |5 ohm
EMI 13 x 8,450 t/tw 3, 8 or 15 ohm
EMI 13 x 8 type 350 8 ohm

EMI 64" 93850 4 or 8 ohm

EMI 8 x 5, d /Cone Rollfs 8 ohm
Baker Group 25 3, 8 or 15 ohm
Baker Group 35 3, 8 or I5 ohm
Baker De Luxe 12” d/cone

Baker Major 12"

Kef T27

Kef T15

Kef BI10

Kef B200

Kef BI39

Kef DN8

Kef DN9

Kef DNI12

Kef DN13

Fane Pop 100 watt 8/15 ohm:

Fane Pop 60 watt 8/15 ohm

Fane Pop 50 watt 8/15 ohm

Fane Pop 25/2 25 watt 8/15 ohm
Fane Pop 15 watt 8/15 chm

Fane Crescendo 15”7 8 or I5 ohm

WILMSLOW

£2-03

2
Fane Crescendo 12A 100w 8 or |50hm £24-20
Fane Crescendo 2B 75w bass 8 or 15 £24-20

Fane 807T 8” d/c roll/s 8 or |15 ohm

Fane 808T 8” d/cone 8 or |5 ohm

Goodmans Axent 100 tweeter

Goodmans 8P 8 or |5 ohm

Goodmans 10P 8 or 15 ohm

Goodmans 12P 8 or |5 ohm

Goodmans |5P 8 or |5 ohm

Goodmans 18P 8 or |5 ohm

Goodmans Twinaxiom 8

Goodmans Twinaxiom 10

Elac 9 x 5 5” 59RMI109 15 ohm,
59RMI14 8 ohm

Elac 64" d/c roll/s 8 ohm

Elac 61" d/cone 8 ohm

Elac 4” tweeter TW4

Wharfedale Bronze 8 RS/DD

Wharfedale ‘Super 8 RS/DD

Wharfedaie Super 10 RS/DD

Coral 64" d/cone roll/s 8 ohm

Siran 64” 3 or 8 ohm

Richard Allan 12” d/c 3 or 15 ohm

10” x 6” 3, 8 or |5 ohm

8” x 5” 3 or 8 ochm

7” x4” 3 or 8 ohm

24” 64 ohm or 70 mm 80 ohm

Adastra Hiten 10” [Ow 8 or |5 ohm

Eagle DT33 dome tw.

Eagle HTI5 tweeter

Eagle CT5 tweeter

Eagle CTIO tweeter

Eagle MHTIO tweeter

Eagle FR4

Eagle xover CN23, 28, 216

Sp. matching transformer 3-15 ohm

Celestion MFI000 25w horn 8 or 15 ohm

Celestion PS8 (for Unilex)
Celestion G12ZM 8 or 15 ohm
Celestion GI12H 8 or |5 ohm
Celestion GI5C 8 or 15 ohm
Celestion GI8C 8 or 15 ohm

Car Stereo speakers—ask for leaflet.

perfect. Prompt despatch.

Telephone Wilmslow 29599
(ST ————— T

T£3-16
£2-64
£6-60
£3-80

. £4-49

£11-58

£17-05
£29-70

£1-10

£10-45

£2-16
£§2:00
£15-00
£24°00
£33-00

AUDIO

THE Firm for speakers!

SPEAKER KITS

Wharfedale Unit 3 £8-25
Wharfedale Unit 4 £14-50
Wharfedale Unit 5 21-00
Richard Allan Twinkit g £7-33
Richard Allan Triple 8 £10-76
Richard Allan Triple Assem. £16-20
Richard Alian Super Triple £19-36
Goodmans DIN 20 £8-58
Fane Mode One £9-00
Kefkit 2 £24-75
Kefkit 3 £35-50
Peerless 2-8 £5-50
Peerless 3-15 £10-45
Peerless 3-25 £16-00

Peerless 10-2 £8-47
Peerless 20-2 £10-41
Stephenspeaker kits and cabinets—send for
free booklet “Choosing a Speaker”.

Prices include VAT.

Carriage and insurance 50p per kit.

RADIOS/CASSETTES/AMPS.

Grundig Mariner TR865 £32-00
Grundig Party Boy 210 £20-00
Grundig Elite Boy 500 £24-00
Grundig Melody Boy 500 £24-00
Grundig Melody Boy 1000 £35-00
Grundig Yacht Boy 210 £31-00
Grundig RF430 mains £23-75
Grundig RF310 mains £21-00
Grundig Top Boy £16-75
Grundig Satellit 1000 £116-00
Grundig C402 cassette £27 00
Tandberg TP41 £37-75
Nordmende 7000 £87-00
BASF 9301 radio/cassette £58-00
Bush'RTP100 radio/cassette £30-50
Trio KA2000A £33-00
Trio KA2002 g £41-00
Hitachi TRQ232S stereo cassette £49-50
Hitachi TRQ257 cassette £20-00
Hitachi KCTI1210L radio/cassette £37-50
Hitachi KH986 £18-70
ITT/KB Golf Preset £21-25
ITT/KB Weekend Auto £16-00
ITT/KB Europa £18-00
ITT/KB SL53 cassette £22-82
ITT/KB Studio 60M cassette £29:32
ITT/KB Studio 73 stereo cassette £44-00
Koyo KTR1664 8 waveband £40-00
Koyo KRT 1770 11 waveband £56-50

Prices include VAT.
Carriage and insurance 50p. FREE with each
radio—'Guide to Broadcasting Stations"

(160pp)
PA/DISCO AMPLIFIERS

Carriage and insurance £1-00.

Baker 100 Watt £46-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100

£55-00

FREE with speaker orders over £7

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

Carriage and insurance 25p per speaker (tweeters and crossovers [5p)
ALL PRICES QUOTED INCLUDE V.A.T.

WILMSLOW AUDIO pept. p.w.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire
SK9 IHF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK? 1HF.

466

H A SHORT-WAVE
= n . KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Equib-
ment of quality, “H.A.C.” were the Original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. Over . 10,000 satisfied
customers—including Teclinical Colleges, Hos-
pitals, Public Schools, R.A.F., Army, Hamsg, etc,

NEW “DX» RECEIVER
Complete kit—price £3-85 (incl. p. & p. & V.A.T.).
Customer writes: '‘Australia, India and America
at loud volume.”—'I am 14 years of age and
have logged over 130 stations, plus countless
Amateurs from all over the world.™
This kit contains all genuine short-wave com-
ponente, drilled chassis, valve, accessories and full
instructions. Ready to assemble, and of course,
ag all our products—fully guaranteed. Full range
of other 8.W. kits, including the famous mode}
“K'"and "K plus” (illustrated above). All orders
despatched by return, Send now for free descrip-
tive catalogue, test report and order form.
EXCITING COMPETITION for Short-Wave
listeners. Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
29 Oid Bond Street, London W.I

SAVE TIME
AND MONEY
rrice  £6:87 | P

INCLUDING V.A.T.
-+ v,

£9-50

H N T T
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ol B .
!:‘-"E 7o A
ve g fatod by us 1o SCHOOLS, TECHNICAL

COLLEGES, SHOPS, OFFICES AND IN-
DUSTRY. Silver grey stove enametled stet”
rabinet with 48 trangparent styrene drawer-
litted with moulded handles and label xlot~
Dividers can be supplied at an extra charge
to enable each drawer to be sub-divided into
~ix compartments. Transparent drawers
allow swift selection of components at a
glance and eliminates duplication of stock.
A really first class time saving unit. 8ize of
cabinets 213”7 x 1137 x 6}”. Size of
drawers 817 x 28" x 1§”. Other sizes
mvailable. Callers welcome. NEW as illu-
rratesl OUR RPICE ONLY £5:50 plus 44

wriage on orders less than £16 50 M ..
tack guarantee. SEND FOR FREE LISTS

TRADE AIDS

(DEPT. PW14), 111 CHILTERN DRIVE,

BERRYLANDS, SURBITON, SURREY
01.399 4383
100 yds. Berrylands Ratlway Station.




ZN4I4  £1.25 o

FREE
The L.C. Radio in a TO18 can. Supplied
complete with data sheet No. 10 which
contains specification, circuit and details
and prices of components such as ferrite
rods, compression trimmers etc.

1.C. Sockets

Oual-in-line or Zig-Zag (Quil), 14 and 16 in
Qur Price 1p per pin

VDR's § Thermistors

A15B 75p E298 ED/A258 10p VA1005 15p

CZ1 15p E298 ZZ/06 10p VA1026 13p|
CZ4 13 VA1033 10p
CZ13A13p VA1034 10p
'CZ18 13p VA1039 15p|
GL16£1-00 VA1040 10p
GL23£1-00 VA1053 10

R63 £1-32 VA1055510p
R54 £1-46 VA1077 13p

Slider Pots

Single Dual tog
10K 10+ 10K or
25K 25 428K lin
S0K 50+ 50K

100K 100+ 100K Knobs
30p 50p 10p

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS
! {postage 5p)

Diodes & Rectifiers

AAT19 9p BA15615p BY176 £1-50
AA120 9p BA243 B6p 8Y182 £1-50
AAIZ28 9p 0A4710p BY260 23p
BA10225p 0A79 9p IN4GO1 6p
BA11617p 0A90 7p IN4002 7p
BA13010p 0A91 7p IN4003 8p
BA145 20p 0A200 10p iN4OD4 8p
BA148 20p BY100 15p IN40DO5 10p
BA154 13p BY126 15p IN4QDE 12p
BA16614p BY12715p IN4007 15p

SZYs8 ZENER SERIES 100 wach

Resistors

1 watt 5% Carbon Film - low noise
Hi-Stab.
All E24 valuss 1p each plus p. & p. 7p for up

Potentiometers

5KQ 50KQ 500KQ
10KQ 100K0Q TMQ
25KQ 250KQ  2MQ

log or lin less switch {& 1KQ lin)
log aor lin with switch

dual less switch

dual with switch 10K, 100K & 1M
log only

10K log * 10K antilog Jess switch

to 50 Resistors and a further 2p for each
additional 50. Deduct 334% for 100 of one
type or 25% for mixed orders over £1 in valus.

1W  10% Carbon Composition 3p each
2W  10% Carbon Composition 6p each
2 3 W 5% Wire wound 9p each
Wire wound 9p each

10 W Wire wound 10p each

plus p. & p. 7p for up to 25 resistors p|us 1p
for each additionat 25.

3 Watt

Auwain
Amptifier
Qur Price inc. handbook
£2-49

FM TUNER
chassis fully
tranaistorised
9 volt
operation
"OUR PRICE

£6-25
Matching stereo dacoder £4-87
Ask for model list No. 11.

NCHRDMASO

— Eliminators

6 volt @ 50mA

9 volt@ 50mA

6 +6 volt, 50mA

9 +9 volt, 50mA

7% volt tor cassette recorders

6,73 or 9 volt

3, 4; 6. 74: 9. 12 500mA (illus.}

£
£3.

Car Battery Converter fully stabilisad to

provide 6, 7§ or 9 vots
(p. & p 15p on all types)

10-+less 15%
25+ Jesa 285
100+ fess 389,

Ambllﬁer

Our Price £3 99
Less quantity discount.

Jill> electronics

Presets

Vertical or Horizontal

0-1 watt 5p 0:25 watt 7p

100 1KQ 10K £} 100K 2
250 25K 0 26K {1 250K Q
500 5K 50K €2 500K Q

PRICES DO NOT
INCLUDE V.A.T.

15 charged at cost

MAIL ORDERS: Where no p. & p. charge is shown,
a minimum of 7p applies,

Capacitors

dise ceramic low voltage
01uF 18v 5p 0-1uF  30v Sp
022uF 18v 5p 0-22uF 6v Sp
-047uF 12v 5p 0-47uF  3v 5p
ceramic plate 30V
1000p 10p 4700pf 10p
2200pf 10p 10,000pf 10p
Ceramic — plate 63V (C333)
1-8pf 8 2pf 33pf 120pf
2:2pf 10pf 39pf 150pt
3-3pf 12pf 47pt 180pf
3-8pf 15pf 56pf 220pf
4-7pf 18pf 68pf 270pf
5-6pf 22pf 82pf 330pf
8 8pf 27pf 100pt
all 5p. each
mylar film 100V
1000pf 2p 01uF 3p 088uF  4p
2000pf  2p  -02pF 3p 1pF 4p
5000pf 2p 04pF 3p 2uF 5p
‘05uF 3p
polystyrene 160V
10pt to 10,000pf in multiples of 10, 15, 22, 33,
47 & 6! 3p each
metallised polyester 250V (C280)
‘0tuF 3p 68uF 33p -47uF 8p
-015uF 3p “1pF 4p -68pF 11p
022uF 3p 15uF  4p 1pF 13p
-033pF 3p -22uF 5p 1-5pF 20p
047uF3p  -33uF Bip 22pF  24p
metallised polyester 400V {C281)
01pF 4ip TpF Bp -22uF  10p
‘015uF 43p  -068uF 6p -33uF  14p
Q22uF 44p  -1pF Tp 47uF  15p
-‘033uF 51p  15uF 8p
silvered mica 1% (>50pf) 500V
2-2p+—820pf  7p 4-7nF—5600pf 19p
1nF—2-2nf 9p 8800pf—-01pF 28p
2-TnF—3-6nF 16p
mixed dielectric 600V
O1F 7p  -047uF Tp  -22uF 16p
022uf 7p  -068pF 8p 47pF  24p
‘033uF 7p  1pF 8p TuF 33p

p. & p. on overseas orders

ADDRESS TO: Component Dept.
56, Fortis Green Road, London N10 3HN
Telephone 01883 3705

9 » o, mixed dielectric 1000V
Ileat Smks Transistors & Integrated Circuits 100001 “6p G800 Sp  IyF  12p
. 2200pf 6p  -Q1uF 9p 22uF 22p
ACI07  25p BC147 10p  BF1% 15p  OCst 19p  2N1304 . 22p 2N i5p 3300pf 6p 022uF 9p -47uF  30p
1_8?6 14p ACI28  1Tp BCH8  fep  BFie7 1p OC140  20p 2NITH  2%p  LOoST!  £1.50 4700pf Bp  -047uF 12p
15p ACI27  15p BCles 10p  BF2r2 S3p OCI0 23 oN1893  30p  LOSSTE  £1-50 f;&%m'ﬂ 8KV HI-K 750V
Power AC128  15p  BCIS? 12p  BFYS0 24p  OCIT 30p  2N206 all 10 LOIITI  £150 10pf 'déc' 200pf '°'9 o 1000pf  5p
Tab P ACIT6  15p  8CI58 1W0p  BFYSt 2tp  ZTX107  15p  2N3053  28p  MCI30AL £1-75 ] 5; Qg 220pf Sp  1500pf  6p
AC187 2%5p  BC139 12p BRY3® 3Bp  ZTX108 12p  2N3054 50p  MC1330 80p 22pf  9p 250pf 9p  2000pf 5p
ACI87K  25p BC169 15p BSX21 26p  ZTX109 158 2N3035 49p  MCI350 75p 68pf  9p 270pf  9p  3000pf 5p
AC188 25p BC268 °  15p BSY95A  Mp  ZTX300 12p  2N3702 12p  MC1351  £1.00 82pf 9p 300pf 9p  5000pf 5p
AC1g8K  25p BDI115 67p BUIOS/2 £4.75  ZTX301 15p  2N3703 12p  MC1352  £1.00 100pf Sp 750V DISC  10,000pf 5p
ACYs  z0p BD13! Tp  MJEMO  67p  ZTXH2  20p ON3I04  10p  MFCAIMB  dgp 120pf 9p 470pf Sp  feed-
AD1@  4p BDISZ  Tp MPFIS2  40p ZTXWD  2p 2NIS  10p  MFCHOIOA sop 1409; gp 1588811; gp through
ADMG  4op BOUEZMP.  MPRI3 - 37p  ZTXa  25p N3 f0p M3 165 o 95 16.000pi 5 1000pf  Sp
AD161 - Hp MPFlOC  3Tp  ZTX3#  20p 2N3T07  15p PA23¢  £1.98 4
AD162 P BF1a0 21p  MPF105  d0p- ZTX500  15p 2N3708 12p SL403D  £1-50 M N
fDersll%%nD AF114 18p  BF167 Hp  MPFI05  45p  ZTXs01  15p  oNGTos 12p AD‘““ £1-50 ”lla' d” s’ emens
ILTER
10D 50p 15 AF115 12p  BF173 20p OC28 40p  ZTX502 2p  2N3710 120 HstEAREa ] .
L2 . AFi15 180 BF1%0 2%p  0OC3 “p ZTXSE®  ATp BNTIY 120 auge  aep f/et‘ﬂ'aly(u‘&'
”G’ObOdl’d AF117 18p  BF181 3Wp OCu 15p  ZTX504  50p  2N3810 3Bp  LAT10 #5p cap VOLTAGE
. AF139 28p  BFI84 Bp  OCHs p  ZTXSH  25p N3N0 1Sp AmBC  esp uk 4 63 16 25 40 6
Copperclad Plain BC107 10p  BFI85 = ocn 11p  2nso? 8p 2N304  17p pAWIC  anp T
0.1” 0.15" 0.15” BC108 10p  BF%4 15p  OCr2 17p  2NT06 12p  2N305  2p #ATBC  6op 15 - = - - - ~ &
PRI & & _ BC10S  10p BF18S  15p OCIe 15p  ONTOB 15p oN3wB  12p 5 _EEE & -
2567 x 3% 20p 16p (9; 1 1 R S -
24" x 5™ 24p 2p (7 12p [ =, B o w2 B
34" x 337 24p 2lp (8) i 15 — - — & — 6 6
3% x5 27p 27p (10) 17p 22 — — & — & — 6p
inaim KR Sy 3 ' g EAC I
]7"x3-)_{:" 90p 70p 52p 5 ~ e — & — — op
177 x 8" = = 5p 100 6 — 6 — 6p 6p 120
— [ — & 6 103
Spot-face Cutter  36p ;28 &p o 6p sp 10: g !Bz
Pin Insertion Tool  47p 330 p — 1gp 10p o f;p
i i —
Terminal Pins 18p per pack of 36 ;gg = w: 19 o "35’ 21; 40
NEW LISTS 1000 05 Fam Moy e el ) pste
_ BOXES, CHASSIS, etc. No. 7 2200 — ;?p 2tp 40p 45p 55 93p
TRANSISTORS, 1.C.'s, etc. (soon) oo 2o~ I mp T me
(postage 5p) cAP VOLTAGE
K/ » uF 16 25 40 84
Aluminium Boxes TR
Including baseplate and screws }ggg Sl e
40p 0p — —
No. L. W. D Pricc  p.&p. . 2000 b
() 2%"xS%"x %" 35p 8p - £2‘ 5 pap 2200 e e =
) 4 x4" x1%” 35p 8p Complete Kit (inc. Teak ase) 45p §400 vty Prces on .”rn;‘{:: @p — -
Eq()» 4 x i:' X ”:‘ if}lp’ 8p 20 Watts per channel integrated stereo amplifier deveioped by of “Texas Ltd, .
10) 47 x SU"x 1% 8p This designer approved kit, has a state-ol-the-art fication, incl of only 0.09% at
11 & xmx2 35p 8p 20 Watts into 8 ohms and 2 bandwidth of § — 35,000 at ~-3db, The semiconductor compliment of Hi~Volt flectl’bly{lcs
123" x2" x1” 32p 9 this superb kit includes no less than 6 integrated circuits, 10 Silicon transistors, 4 rectifiers and 1,2, 4; 8uF 250V 14p 37F 450V 20p
13 6" x4" x2” 50p 10p 2 zeners. Controls include : bass; treble; volume: balance; on/olT; ‘on® indicator; headphune sackets, 1BuF 450V 15p 50uF 3509 20p
14 7 xS" xou 58p 12p scratch filter; rumble fitter] inputs for magnetic phono; tuner; sux  or tape; tape read etc, input; B BuF; 450 V. W 18p 32.-324F; 350 VW 25p
15 8" x6" x3” 75p 18p selector; monofstereo switck. The construction of this kit was featured in ‘Practical Wireless' 8+ 16uF; 450 VW  20p 32 . 32uF; 450 v.W 43p
16 107 X7 x3” 35p 20p May - Aug, 1972, 16 16uF; 456 VW 25p 50 - 50uF; 350 VW 35p
457




TO SPARK YOUR
IMAGIRATION!

Kit comprises
EVERYTHING :
Case, cables,
‘coil connectors,
'Silicen grease,
- B-page
, fnstruction

e d
SPHRNNITE
Electronic Ignition Kit
only £9-35

Fascinating to build. Fantastic improvement to your car’s
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.

e Sustained peak performance. e Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact hreaker
burn eliminated. e Purer exhaust gas emission.

A new devefopment from the manufacturers of Gunton ignition. Price: £9.35 inc.
V.AT. and postage. (12 volt only. State Pos. or Neg. earth). Ready huilt unit also
available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS.

Il T I A T e
ORDER NOW to: ELECTRONICS DESIGN ASSOCIATES,

l82 Bath Street, Walsall WS1 3DE. Phone: 33652

Please send me one SPARKRITE Kit complete. | enclose
P.O./Cheque for £9-35. Or for ready built unit £11-55.

NAME
l ADDRESS

l (Live near Walsall? Call in for an actual workshop
demo. It really is convincing). PWS l

B I N B EE I
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FELSTEAD ELECTRONICS (PW 72)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List, sent free for stamped addressed envelope. (Free overseas, and

with all orders on request). Cash with order only—No C.0.D. or Caller service. Charges
(Min. 7p) in brackets after all items apply to G.B. and Eire only. Regret orders under 30p

plus charges unaceeptable. 8.A.E. please for enquiries or cannot be replied to. Overseas

including Eire and Channel Isles, orders less 109, off prices below, which include V.A.T

RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5” 60018,
40p, 51~ 900ft. §5p; 7”7 12001t. 62p; LONG PLAY 5” 900ft. §6p; 53" 1200ft. 62p; 7" 18001t

£1+00 (Charges for 5” and 5%”, singles 9p, two to four 8p each; five and over 33p the lot.
For 7", one or two L1p each reel, 3, 4 and 5 reels 33p the lot. 6 reels and over 39p the lot.y
Other sizes and accessories in list. CASSETTES, Two types, Both in Library Cases, C60 33p,
C90 48p, C120 72p. Deluxe Types: C60 55p, CI0 72p, C120 99p. (Charges for both types,
under 5, 9p each. 5 for 174p. All quantities over 5, 28p the lot.)

CARTRIDGES all with standard fittings and stylii. Stereo-compatible Mono GP91/SC
98p; STEREQ GP93 £1-35, Stereo Ceramic GP94 £1-75. (All at 7p each.) Comparatives
shown in List, with more types ine. Sonotone 9TAC, Stereo Ceramic Diamond £1-70
{7p). DIAMOND STYLII: single tip fypes: Acos GP37, GP59, GP65/67, GP71, BSR
TC8/LP{S8T: COLLARO O.P. and DC284, GARRARD GC2, GC8, GC810, GCEl2.
RONETTE BF40, O.F. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010/12/13/16.
SONOTONE 19T/20T ALL AT 36p each (7p). SAPPHIRE 16p (7p) DIAMOND DOUBLE
TIP TURNOVER TYPER (78 sap. on other side). For ACOS GP73, GP91 (for cartridges
GP93, GP%4 etc.) GPY18C (for stereo compat. types) GP104, BSR 8T4 (8T3, 8T5), 8TY
(8T8), 8T12/14/16, SONOTONE 8TA, 9TA, STAHC. PHILIPS 3306 33190, 3224, 3228/22
GP280. GARRARD GCM21, and 22, GC823, GK 825 and 26, GCM21T and 22T, GCM24T
GC823. GK825T and 26T, GCM31, GC836, GCS35, (1C838, K840A, K841B ETC. ALL
AT 68p (7p). SAPPHIRE 32p (7p). DOUBLE DIAMOKD STYLH: same dia 8T/LP tip each
side: no 78) All types £1-35 (7p). SAPPHIRE DOUBLE ST/LP, TIPPED 32p (7p).
DIAMOND STYLI! GOLDRING REPLACEMENTS: G800, G800H & G850, £2-25 each
G800E, £3-75 (8p each). PICK-UP WIRE: super thin fiex screened, sheathed, TWIN 7p
per yard, 4-core 13p per yard (either up to 6 yds. 7p). Over, charges paid. MICROPHONES:
CRYSTAL: LAPEL 137, clip/hand, lead 3-5mm jack plug 88p (9p). CM20 Cream Plastic
hand 58p (9p); “MIC 45°°. Curved metal hand grip £1-10 (11p) ALL with leads. DYNAMIC:
Excellent Mike, 50K 2, only 317 long, black/chrome, switched, lead with 2-5 and 3-5 mn:
jack plugs £1-87(8p). Cardioid Ball, 50K /600 Qbuilt in volume control,onfoff switch,special
20ft lead, the best value anywhere at £6:60 (33p); Uni-dir mesh ball 50K /600 ) jack plug
cable, adaptor, £5-28 (33p); Omni-dir. Ball mesh, 50K, cable adaptor, jack plug, £4-29
(33p each). SPEAKERS: Very popular 12”7 ROUND, fitted tweeter, 3, 8 or 15 ohms
(state which) £2-08 (33p) or pair for stereo £8-65, charges paid. SMALL 23”, 3Q, 8 Q or
64Q (state which) 4Lp (9p). More speakers in List. HEADPHOKES: High resistance
2000 2 adjustable £1-10 (11p). EARPIECES: with lead and min. 2-5mm or 3-5mm (state
which) jack plug. MAGNETIC 12p. CRYSTAL (3-5mm plug only) 28p (up to 6 for 9p
any size), SOLDERING IRON: Slim, modern, British high speed. 84", all parts replaceable,
highest quality, fully guaranteed £1-29 (11p). TRANSFORMERS: Sub-min 11 x 11 x
12mm. QUTPUT (312 for 0C72, etc.) 18p or DRIVER 17p(Up to 12 for 7p). CONNECTING
WIRE: Packs of 5 coils, each coil 5yds. Assts. cols. SOLID CORE 16p (7p). FLEXIBLE
CORE 18p (9p). RETRACTABLE FLEXIBLE LEADS (CURLIES) with phono plug each
end, or phono plug one end, phono socket at the other (state which) 6t, 80p; 12ft, 53p
(either 7p). VIBRATORS: 12v/4 pin non-synch 121HD4, 2}” ex. pins, 33p. SAME bul
33”7 ex. pins, USA, 16ip. 12v/7 pin synch. (128R7) 23" ex. ping, 72p (9p any type).
MAINS BATTERY ELIMINATORS: Two models, both 240v A.C. input. Suit most radios
and cassette recordersfplayers, with front switch, pilot lights, mains and output leads
Model 8C, 3, 6, 7} and 9v 400mA, stabilised with multi-output adaptor £5-50 (35p)
Model N.R. has additional 12v output and is 500mA £8-00 (35p).

OUR LIST (see heading) has added to the above items Cartridge and Stylii Comparison
Special Non-repeatable Offers, Aerials, Dials, Transistors, Multi-Leads, Plugs, Sockets
of many types, Speakers, Vol. Controls, Multi-testers, Mike Tnserts, Neons, Indicators
STEREO Headphones, Pocket Screwdriver Testers, Tel. Pick-ups, Wire, Cable, ete., etc.

hecome
a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0. licence
. 71 5§ 5 31 4+ ' £ 3 32 7 )2 ¢ 3 ¥ 3 B |

I free! Brochure, without obligation to:

i
§ BRITISH NATIONAL RADIO & I
1
i
i

AAFY

ELEGTRONICS SCHOOL P.O. Box 156, JERSEY
' NAME :
l ADDRESS :

WEs3
BLOCK.CAFS please }
1 5 5 73 1 5 ¥ 75 ¥ ¥ 08 £ @& ¢ ' 7 7 2 }
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POWER AMPLIFIER £15.18 POWER SUPPLY £9.10

G S 100 W. R.MS.
= sine. 200 W.
H S. square

. Trade & export
enquiries wal.
% come.

~ Call far o
demonstration

All Tuac audic modules are constructed on glass
fibre P.C. board, are ready assembied and fully
tested. Low noise silicon and . FET transistors
together with H.S. carbon film resistors are used
throughout, Extensive research has gone into the
various wide range tone control circuits, producing
superb sound quality from any signal. Previous

range still available. 40V d.c.; 30mV o/p. PS100— 100 Watt Power Supply for one TPI100W
VAO8 — Vo!, Treb, Mid and Bass Controls. HI 9-10 Module. Complete as illus. above.
£4.22 IMP. FET I/P. Suitable Mic, Guitar, Radio, PS5¢— 50 Wact Power Supply for one TPS0W
Mlus, Crystal/Ceramic P,U, Sensitivity 4mV. £6-86 Module. Similar to illus. above.

P.&P.20p Treb +35dB at |6kHz, Mid +20-15d8 Postage and Packing S0p each.

at IkHz, Bass +20-10dB at 40Hz. I PSU2— 40V. 250mA. Pre-amp./Disco Mixer
VAQ6 —- Vol, Treb and Bass Controls, 8mV sensi- S & : a 5. .
£3-72 tivity, Treb +428-15dB at. 12kHz, e e £2.95 Supply. P, & P, 25p,

TPIOOW with RCA

P. & P,20p Bass & {8dB at 40Hz.

MVAOI— Vol, Tone. Vol, Tone Controls. Ideal for output transistors—i50w device 2N6254
4

£4-50 Disco,_Suitable for Mic 1/P, Sensitivity TPIOOW 100 Watts r.m.s. continuous sine wave into 8Q, 60mV input into 10k full power frequency

P.&P.20p 2mV. Tone range +25dB at 12kHz to £15-18 response 10Hz-20kHr + 2dB, Hum and noise better than —75d8. T.H.D. at 100 Watts 19,
+20dB at 40Hz. P. & P his rugged circuit incorporates a special ayer wound driver transformer to give increased

AMFO0l— Auto Mic Over-ride for Disco use. Feed 45p. reliability under all conditions. Short and open circuit proof. An external heatsink area is

£4-40 Deck and Mic Pre-amps in. Auto fade lllus, required. Just bolt on the module.

P.&P.20p O/P to main Amp. 30mV operating level. TP50W 50 Watts r.m.s. continuous sine wave into 8-150. With I15 Watt RCA 2N3055 output
Depth and Vol Controls. £10-36 transistors, Specification as TPI00W,

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

DISCOTHEQUE MIXER FEATURING HIGH POWER AMPLIFI- | LIGHT MODULATORS,
AUTO-FADE Triac controlled. Safety isolating

CATION

£22:00. P. & P, 50p. PSU £2.95
Designed for the discerning D.].

input transformer. 0-5 Watt

Uiy e e 5 eama' % N 100 watt c

5 gt . s Tided of professional standard. Auto £60-50 sensitivity with controls.

',0: g 5 / . Fade is fitted as. standard. 100 wate | SILMB "3 1000 Watt outputs.

STl A LITNE Controls: Mic Vol, Tone. Over- Slave £17:45 Bass, Mid & Treb.
[ o A Tt ride depth, Auto Manual Sw. £49-50 S2LMB | 1500 Watt output.
® m‘ ® -Q. i ) ,5,. Tape Vol, L & R Deck Faders, | Suitable for Disco, 50 watt | £6-47  Operates on ali fre.

Bos e “ Mo Deck Volume. Treb. & Bass. A., Guitar etc. £41:25 P. & P. quencics,
in *  H. Phon Vol, Selector. Master 30p

R.uJud circuit, rug- P, & P
ge

- . Now with RCA
Panel mounting Cut out 17 x 34ins. Vol, on/off sw. case. TRIACS.

| LARG

ALL TUAC KITS ARE SUPPLIED COMPLETE WITH LASY
TO FOLLOW WIRING INSTRUCTIONS AND CIRCUIT
DIRGRAM. ALL PRICES INCLUDE VAT.

ALL TUAC MODULES ARE READY ASSEMBLED ON

S.A.E. WITH ALL
GLASS FIBRE P.C. BOARD AND INDIVIDUALLY YESTED

ENQUIRIES
PLEASE.

*RETURN OF

RD EDITION NOW AVAILABLE

‘Send for your copy of this beautifully produced fully
illustrated catalogue and we will forward it to you
by return of post. Please send 9p in stamps.

Everything guaranteed brand new marked by manufacturer MAPLIN: Projected site of London’s

third airport.

RESISTORS
Carbon film 5%, from
1Q to IMQ, 10%
from IMQ, |-2MQ
to IOMQ. E|2 series,
W Ip; tW -2

8 pin Dil Op Amp
741C 36p.

14 pin 741C 45p.
70V r.m.s, |-8A full
wave bridge recti-
fier,

THE OTHER DAY WE RECEIVED A WIRE

It was too long+Stop +s50 we cut it with a pair of our
5 inch diagonal nippers +stop +fully insulated handles +
stop +they make a clean cut at oniy £1-40 a pair +stop +
then we had to strip to the bare copper without a nicE +
stop +our fully adjustable strippers will strip cleanly any
size wire from 12 S,W.G, to 26 5.W.G. with no nicked

SEMI-
CONDUCTORS
We stock a large
range of transistors
and 1.C.s, for details
please see  our
catalogue, LOOK!

POTENTIOMETERS

Miniature  carbon
track  with  lin.
spindles. 5kQ, 10k,
25kQ, 50k, 100

series +W 4p,
Also IW, 24W, 5w,
10W types stocked.

kQ, 250kQ, 500kQ,
IMQ, 2MQ.

Log or lin (and 1kQ
fin), 12p.

7 SEGMENT
DISPLAY
Minitron 3015F

Log or_ lin with
switch 23p.
Dual gang

switch 38p.

£1-98 each.

wires even if its stranded + stop +real value at only 54p
a pair +stop +finally the wire had to come to an end so
we terminated it with our 54 long nosed wiring pliers +
stop +their slender jaws are gap free and the fully in-
sulated handles are gently tensioned apart by leaf springs
+stop +irresistable at only £1:98 a pair +stop +so the
nexg time you get a wire you'll know what to do, won’t
you? .

DIN PLUGS. 3 pin, 9p. 5 pin A (180°),
5 pin B (240°), 10p each
DIN 50CKETS, 3 pin, 5 pin A, 5 pin B,

7p each.
DIN LOUDSPEAKER. 2 pin plug,

Socket 6p.

JACK PLUGS standard 4in plastic

barrel, 13p, Stereo, 25

REC 41A £1-06
DIODES IN9i4 4p,
BAXI3 5p, IN400!
6p, IN4002 6ip
1N4003 7p, IN4004
7ip, IN4005 8p,
1N4006 81p, | N4007
9p.

These popular de-
vices at amazingly
low prices. BC107/8/
9 10p each. BCI169C
12p.  BFYS| I6p.
TIS43 (S543) 28p.
2N70

2N3055 49p.
2N3819 24p.

SPECIAL IC, for organ builders,
7 stage frequency divider in one 14 pin
DIL package, £2-63 or special price
for pack of [2, £25.
Why not ask us to
with your catalogue.

8p. slip a dota sheet in

HARDWARE
Wide range of nuts and bolts, platted
brass and nylon types plus solder tags,
shakeproof washers, etc, .
SOLDER 10 metres of 22 gauge multi-
core, 20p.

¢ sleeving 3 sizes, 6 colours.

MISCELLANEOUS
LT700 Eagle sub-miniature O/P trans-
former 1200/5Q 200mW max., 35p.
Slide switch DPDT, 12p Miniature
Push to make non-locking switch 12p.
Silicon grease in special dispenser,

20ml, 38p.

NUDES!
Clothe those naked projects with our
superb instrument cases. We are sole
distributors of the

Centurton

range, designed for the professional
market, now available to you at
" special low prices. S.A.E. please for
free illustrated leaflet.

f P
Bright metal barrel, 17p. Stereo, 29p.
Jack sockets standard iin open type
10p, Moulded 2 break 13p, Moulded
stereo 3 break 18p !

SEE OUR CATALCGUE
for details of how you can
obtain £ worth of com-
ponents,

ABSOLUTELY FREE

V.AT. Please add 10% V.A.T. to final total.
Orders and enquiries for catalogues to

MAPLIN ELECTRONIC SUPPLIES,

P.O. Box 3, Rayleigh, Essex SS6 8LR

ROTARY SWITCHES
Adjustable stop. | pole 2-12 way,
2 pole 2-6 way, 3 pole 2-4 way, 4 pole
2-3 way. Only 24p each.

Postage and packing FREE in U.K. But we have to ask you to send a
10p handling charge with order under 50p.
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SANSEI TEST_EQUIPMENT

SIG MITTER
Powerful trouble
shooting signal
injector. Model "wamuc.mnsum
SE260. m ors SE.0n

£2:20

including

e .
10 IN ONE MINI LAB

10 instruments in one. Including
AC & DC Voltmeter, Ohm Meter, VAT &

ete.
£11:95 e

P.P.

DC POWER SUPPLIES
Regulated power supply variable up
to 15V 0-5A. Model SEB00 . . . ideal
for development work.

£11-00 ,jeudrg
NEW

HIGHLY SENSITIVE
MULTITESTERS

Model M650 with mirror scaje.

SIGNAL
TRACER/

INJECTOR
Designed to
receive audio
frequency, built in
amplifier with high
gain of 60dB.

£11-55

including
VAT & P.P.

| Associates Ltd.

£7-70 including
VAT & P.P.

CricKetfield Lane, Bishops Stortford,
Herts. Tel. 0279 56347

CASED AMPLIFIERS

Polished wooden cabinet
14 x {3 x 9” with hinged
lid containing a sensitive
(20u:Y) 4-valve amplifier with
tone and volume controls,
giving about 3 watts output
to the 7 X 4” 3Q speaker.
Also a  non-standard single
maotor tape deck. Easily con-
verted to record player,
guitar practice amp, baby
alarm, etc. Supplied in good
working condition with circuit diagram, Mains operated. Only
£3 (£1 up to 200 miles, £1-20 over). Special cassettes £1 {25p).
Spare heads 40p. Damaged machines from £1-50 to callers only.
Tested amplifier chassis, 2 x ECC83, EL84, EZ80, £1-65 (35p).

COMPUTER PANELS

Type A: 4 OC35, 4 GETI103, etc. 50p; Type D: 4 OC36, 8 GET103,
etc. §0p. (5p ea), Type E: 4 OC29, 4 ACY19, 8 other Transmors,
4 Trimpots, 35 Diodes, etc. £1 (l0p) Parcel of 12 top quality
boards £2 (25p), 7Ib of lower quality including some broken £2
(40p), 561b £12 (c.p.). Boards from 5p to callers.

7ib BARGAIN PARCELS

Hundreds of new components—capacitors, resistors, switches,
crystals, pots, PR boards, etc. Qutstanding value £1-65 (35p)

500 assorted resistors, good selection £1 (15p); 40 asstd pots £1
(25p); 300 asstd capacitors, all types £ (25p). Heavy duty heat
sinks 6 X 5 X 3”..Wt. 3lbs with 2 power transistors, OC36 or
2NI146A £1 (25p), Large selection of panel meters for callers.
Audio oscillator 50Hz-20kHz, BFO No. 8 £10; RF Signal generator
Marconi TF144G 85kHz-25MHz from £12. Oscilloscopes in stock.
741C TO99 or 8 pin DIL 32p; BCI07-9 14 for £1; 2N3055 35p.
Veroboard in stock. Post in brackets, small parts 3p VAT NOT
INCLUDED. SAE List, details.

GREENWELD ELECTRONICS (PW4)

24 Goodhart Way, West Wickham, Kent. SHOP AT
21 Deptford Broadway, SE8 (Next to old cinema). Callers
most welcome. Tel: 01-692 2009.

FIRST TIME EVER
at £42-50 .
Solartron CD711S.2
Double Beam
Oscifloscope d.c.—9MHz; 3mV-
cm; trigger delay; crystal cali/
brator; 4In flat faced tube. In
g?ogoworking condition. Carriage

SOLARTRON CT 316
(D300 range)
DC to 6 mcs. 3” tube. TB up to
0-75 micro secs per centimeter.
Built in callbrator, Size 84" x
117x20”. Price £22-50. Carr. £1-50

MARCONI VALVE
VOLTMETER type TF 958
(CT208;

DC to 100 mcs. 57 mirror backed
meter complete with probe, leads
c. £12-50. Carr. £1-25

GRATICULES. 12cm x 14cm-in High

Quallty plastic. 30p ea. P. & P, 5p.
ODERN TELEPHONES iype 706.

Two tone grey, £3:75 ea. The same

but black, £2-75 ea, P, & P. 26p

FI’\Iso TOPAZ VELLOW £4- 50 eﬂ

& P, 2!
STANDARD GPO DIAL TELE-
PHONE (black) with_Internal bell,
87p ea. P. & P. 50p. Two for £1:50.
P. & P. 75p. All telephones complete
with bell and d a

20Hz z WB
SINE AND SQUARE GENERATOR
Four ranges. Independent amplitude
controls, thermistor stabllised. Ready
to use. 9V supply required. £6-85
each. P. & P. 25p, (Not cased, not
calibrated.)

OTOR MIN SYNCHRONOUS
Size 13°x 2“ x }' 240V operatlon 36
RPM 25p e
5 MOVING cou. METERS various

WOBBULATOR
Swesps 8 to 45MHz ready to use.
6-3V a.c. required. £9 each. P. & P.
25p. {Not cased, not calibrated.)
CAPACITOR PACK—50 Brand new
components only 50p. P. & P. 17p,
POTS—10 dnﬁerent values. Brand
new—50p. P. & P. 1
COMPONENT PACK consisting of
2-2 pole 2 amp push on/off switches;
4 pots, various, brand new; 250
rasistors & and + watt, many high stabs,
etc. Fine value at 50p per pack.
P. & P.17p
P.C.B. PACK S & D. Quantity 2 sq
ft—no tiny pleces 50p plus P. & P.
20p. FIBR ASS as above £1
plusP. & 20
SCRYSTALS'IOIoQOkHz Qur choice,
S0p. P, & P. 15p.
Matched pairs, 50p per pair. P, & P.

TRIMMER PACK. 2 Twin 50/200pF
ceramic 2 Twin 10/60pF ceramic;
2.min strip with 4 preset 5/20pF on
each; 3 air spaced preset 30/1009F on
ceramic base. ALL BRAND NEW,
25p the lot. P, . 10p
ELECTRONIC TIMER UNITS—
wall or bench mounting—2 Hybrid
timer boards may be removed leaving
excellent 12V battery charger; d.c.
Pawer supply, etc. Price only £2:50
Incl. carrlage.

AMERICAN SCOPE typ: USM24.
A 10 meg scope—all min vaives
complete with circult diagram. Malns
input 115 volt 50 cycles therefore
£20:00. With Step-down transformer
£22-50. Carr. £1-50,

LIGHT EMITTING DIODES (Red)
from Hewlett-Packard. Brand New
38p ea. Holder 1p ea. Information 5p.
PHOTOCELL equ OCP71—13p ea.
PHOTO-RESIST type Clare 703.
Two for 50p.

DELIVERED TO YOUR DOQOR
1ewt of Electronic Scrap chassls,
boards, etc. No Rubbish. FOR
ONLY £3-50.

PLEASE ADD 10% V.A.T.
Open 8 a.m. to 7.30 p.m. any day.

CHILTMEAD L TD

7/9 ARTHUR ROAD, READING, BERKS. .

(rear Tech. College)

Tel.: Reading 582605/65916
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8 TRACK
ONLY £11

incl. P. & P, and VAT

The latest B.S.R. 8 Track cartridge Replay Deck.
Re_ady to install in your Hi-Fi Stereo System.

This unit comes complete with Hi Gain Stereo Pre-Amplifier,
4-Programme Indicator Lamps, Track Selector Switch, all,
leads and plugs, etc. for 230 volt A.C. mains operation,

oW & 10W AMPS

oWonv£1.98 ~
T0W ony £2.49 &

incl, P. & P. and V.A.T.

Specification:—

Nominal Volts
Into 3 Ohms

Into 8 Ohms

into 15 Ohms

Typical Distortion
Freq. response at 3dB
Sensitivity (Typically)

Fuil power consumption (30 Ohms) 650mA
Size 24” x 13”7

.59 59

10Hz to/oaoKHz 10Hz to/f.30KHz
20mY 20mV
580mA

247 x 13

The 5W matchbox sized amplifier will run satisfactorily

frqm a 12V car battery. Can also be used for portable voice

_remforcement such as public functions where mains supply

is not accessible. A small mains unit kit is available.

Two. amplifiers are ideal for Stereo. Complete connection

dgta:ls and treble, bass, volume and balance control circuit

dl.agrams are supplied with each unlt.

Discounts are available for quantity orders.

Cheapest in the U.K. Built and tested
e Moo L SR Hr O

_DECODER

incl. P, & P, and VAT
A ready built unit, ready for connection to the LF. stages of
your existing FM Radio or Tuner. A tell tale light can be con-
nected to show the presence.of a Stereo transmission and
correct operation. ,
Tl}e Unitis in the form of a smal] printed circuit, and no further
alignment is necessary, as all preset adjustments have already
been carried out at the factory.
It is recommended that a L.E.D. is used as the indicating
light and a suitable device Is available from us at 364p.
Supplied with all necessary instructions,

et S e hr—

lenclose £.......... for .v..ovuue. 8 Tracks/..........

Amps./.......... 10OW Amps./.......... Decoders (Please
I insert quantities and delete those not applicable.)

Name ..o e e e

Address .....ovviiieiriiiriii s,

I BI. PRE.PAK Dept. D, 222/224, West Road,

Westcliff-on-Sea, Essex SSO 9DF
Co. Regn No.820919

\ Tel: Southend (0702) 46344
S NN NI S S N M N

Would you spend
an hour a day

to earn more money
inElectronics-
Television-Radio?

If you’re willing to give up one hour or more a day
we can help you get into the lucrative growth industries of
electronics, television, radio.

And if you’re already in, we can help you get on!

With our know-how and our wide experience in teach-
ing, plus your determination to study, we can turn your
interest into the technical knowledge you need for success.
Once you’ve got the qualifications you need, you’ll be in a
good position to take full advantage of the opportunities
which exist today in all fields of electronics — in television
(colour and black/white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cuits while you build your own 5 valve receiver, transistor
portable and high grade test instruments).

With ICS you study at home - at your own pace, when
You choose, in the time you've got available. Your ICS
tutors will give you all the help and encouragement you
need to pass any exams you want to take.

Don’t waste another day. Take your first step now
towards a better paid, more assured future. Send for your
FREE Careers Guide today.

| your key to the door

) Ius of opportunity
-—_——————————————l
Tick or state subject of interest and post to:

International Correspondence Schools, Dept. 232T. |
Intertext House, Stewarts Road, London SW8 4UJ.

Subject of interest

[[] Society of Engineers Graduateship (Electrical Engineering)
[] C & G Telecommunications Technicians Certificates

[] C & G Electrical Installation Work

[[] C& G Certificate in Technical Communication Techniques
[] MPT. General Certificate in Radio Telegraphy

D Audio, Radio & TV Engineering & Servicirig

I [ Electronic Engineering, Maintenance, Engineering
|

systems, Instrumentation & Contro! systems
[] Computer Engineering and Technology
[] Electrical Engineering, Installati’gins, Contracting, Appliances
[] Self-build radio courses

Address

Age

mAccredited by the Council for the Accreditation of Correspondence Colleges m sl
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Sinclair Project 60
Now—the Z.50 Mk.2

with built-in automatic
transient overload protection

When originally introduced, the Sinclair Z.560 proved how it was possible to
design and produce a popularly priced modular power amplifier having
characteristics to challenge the world's costliest amplifiers. Many thcusands of
7.50’s are now giving excellent service day in, day out. But we have also learned
that constructors do not always use their Z.50’s ideally. That is why we have
introduced modifications whereby risk of damage through mis-use is greatly
reduced and performance further enhanced. The Z.50 Mk.2 has improved
thermal stability. more accurately regulated D.C. limiting to ensure more
symetrical output voltage swing and clipping and still less distortion at lower
power. Z.50 Mk.2 is compatible with all other Project 60 modules, and may be
incorporated to advantage in-existing systems. Eleven silicon epitaxial planar
transistors are now used, two more than in the original Z.50; circuitry has been
re-designed. making this versatile high performance amplifier better than ever.

©

Brilliant new
technical specifications

with free
manual

£5.48

Z. 3 O the pbwer

amplifier for quality and

Input impedance 100 KQ
economy Input (for 30w into 8Q) 400mV

Signal to noise ratio, referred to full o/p at b2 . m
30v HT 80dB or better P 7 o
Distortion 0.02% up to 20W at 8Q. See curve 008 |
Frequency response 10Hz to more than s 1

with 200 KHz4-1dB £ H

free Max. supply voltage 45v (4Q to 8Q speakers) a ™ ‘ T

manual (50v 15Q speakers only) . BRI i /

£4 48 Min. supply voltage 9v aoe B = :
d Load impedance — minimum : 4Q at 45v HT iy i

Load impedance — maximum : safe on open CUN) CORUONC Qe £ GG gt

WATTS INTO 3G AT 45V HT
A

circuit 0 AT 1KH:

The Z.30 provides excellent facilities for
the constructor requiring a high fidelity
audio system of less power than that
available from Z.50's. Using a power
supply of 35 volts, Z.30 will deliver 15

Typical Project 60 applications

watts RMS into 8 ohms, or 20 watts RMS
into 3 ohms using 30 volts. Total harmonic System The Unitstouse together with Units cost
distortion is a fantastically low 0.02% at 15 =
watts into 8 ohms with signal to noise Simple battery Z.30 Crystal P.U., 12V battery £4.48
ratio better than 70 dB unweighted. Input record player volume control, etc.
sensitivity 250mV into 100K ohms. Size Mains powered record Z.30,PZ.5 Crystal orceramic P.U.  £9.45
80 x 57 x 13 mm (3§ x 2§ x &) 2.30. Z.50 player volume control, etc ‘
and Z.50 MK.2 modules are compatible . - L
and interchangeable 12W. RMS continuous 2x%2.30s, Stereo  Crystal, ceramicormag. £23.90
sine wave stereo amp.for  60; PZ.5 P.U., F.M. Tuner, etc.
average needs :
Guarantee 25W. RMS continuous 2x2.30s, Stereo  High quality ceramicor  £26.90
11, within 3 months of purchasing any qr'oduc( idirec( from sine wave stereo amp. 60:P2.6 magneticP.U., F.M.
Sinclair Radionics Ltd., you are dissatisfied with it, your using low efficiency (hlgh Tuner, Tape Deck, etc B
money will be refunded 8t once. Many Sinclair appointed e ’ )
Stockists also offer this same guarantee in co-operation with performance) speakers
Sinclair Radionics Ltd. my
Each Project 60 module Is tested'betore leaving our factory 80OW. (3 ohms) RMS 2xZ.50s, Stereo  Asabove £34.88
and is guaranteed to Ttolk petfectly. Should any defect arise continuous sine wave de 60; PZ.8, mains
in normal use, wa will service it at once and without any i
charge to vou, if itis returned within two vears from the date luxe s_tereo amplifier. (6OW. transformer
of purchase. Outside this period of guarantee a smail charge RMS into 8 ohms)
(typically £1.00) will be made. No charge is made for a " -
postage by surface mail, Air Mail is charged ot cost. Indoor P.A. Z2.50, PZ.8, mains Mic., guitar, speakers, £18.43
. o transformer etc., controls
Ein:IEi'_ F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required.

SINCLAIR RADIONICS LTD., R.O. London Road, St. Ives, Huntingdonshire, PE17 4HJ (Pho!
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Designed specifically for use on Project 60 systems, the Sterec 60 1s equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels, The Stereo 60 is particutarly
easyto mount. .

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. pu 3mV: correct to R.LAA. curve
+1dB:20 to 25,000 Hz. Ceramic p.u — up to 3mV: Aux — up to 3mV. Qutput: 260mV. Signal to noise ratio:
betfer than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz - BASS
+12t0—12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size:66 x40x 207mm.

£9.98

Built, tested and guaranteed.

Power Supply Units
The new
PZ.8 Mk.3

o

The most reliable power supply unit ever made
available to constructors. Brilliant circuitry makes
failure from over load and even direct shorting of
the output impossible. This is due to an ingenious
re-entrant current limiting principle which, as far
as we know has never before been avallable in
any cpmparable unit outside the most expensive
laboratory equipment. Ripple and residual noise
have been reduced to the point of almost total
elimination. This is, of course, the perfect unit for
Project 60 assemblies. particularly where the new

Project 60 Stereo F.M. Tuner

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results, Other advanced features include varicap diode tuning, printed circutt coils, an
I.C. in the specially designed stero decoder and switchable squelch circuit for.silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically. a panel indicator lighting up as the stereo signal
is tuned in, This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 plus 20in |.C. Tuning range: 87.5 to 108BMHz. Sensitivity:
7V for lock-in over full deviation. Squelch level: Typically 20pV. Signal to noise ratio: >65dB. Audio
frequency response: 10Hz — 15KHz (£1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating level: 211V. Cross talk: 40dB. Qutput voltage: 2 x 150mV R.M_S_ maximum
Operating voltage: 25-30VDC. Indicators: Stereo on ; tuning. Size:93x40x207mm.

£25

Built and tested. Post free.

Integrated circuit
high fidelity amplifier

- SuperlC.12

sistor circuit contained .within a 16 lsad DIL
package, and the finned heat sink is sufficient for
all requirements. The Super IC.12 is compatible

Z.80 MK.2 amplifiers are used. Nominal working
voltage — 45.

PZ.8 Mk.3—£7.98

(Mains transformer, if required) £5 98

PZ.5 30v. unstabilised g
{not suitable for Project 60 tuner) £4.98

PZ.6 35v. stabilised

(notsurtable for/C. 12) £7.98

Project 605

the easy way to
buy and build
Project 60
without
soldering

Project 605 in one pack contains. ore PZ.5, two
Z.30's, one Stereo 60 and one Masterlink, which
has input sockets and output components
grouped on a single module and all necessary
leads cut to length and fitted with clips to plug
straight on to the modules thus eliminating all

soldering.
£29.95

Complete with comprehensive
manual, post free

All you need for a superb 30 watt
high fidelity stereo amplifier

with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6—BQ. Frequency Response: 5Hz
to 100KHz4-1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0:1%) at all output

Having introduced integrated Cicuits to hi-fi
constructors with the 1C.10, the first time an IC
had ever been made available for such purposes,
we have followed it with an even more efficient
version, the Super|C.12, amost exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radio’or small P.A. set up, etc.
The free 40 page manual supplied, details many

make possible. it is the equivalent of a 22 tran-

other applications which this remarkable IC. .

powers and frequencies in the audio bahd (28V).
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1,000.000,000 times) after feedback.
Supply Voltage: 6 to 28V. Quiescent cur-
rent:.8mA at 28V. Size: 22x45x28mm in-
cluding pins and heat sink.. 1

Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual.

2.98 Post free

ADD 10% V.A.T. ON PRICES

ON PAGE OPPOSITE AND

Order form
Please send

{ enclose cash/cheque/money order.

Name

Address

PW7
SINCLAIR RADIONICS LTD., R.0, London Road,
St. Ives, Huntingdonshire, PE17 4Hd

sirnc—i=ir-

ABOVE
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Practical Wireless Classified Advertisements

Classified advertisements 10p per
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, PC
Magazines Ltd., Fleetway House,
Farringdon Street London EC4A
4AD. Al cheques, postal orders,
etc., to be made payable to PRAC-
TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”

Books and Publications

Radio BOOKS

Handbk of Transistor Equiv and Substitutes . . 45p

Handboo k of Tested Transistor Circuits . . 45p
Rad & Electr Colour Codes and Data Chart .. .20p
Hi Fi, PA & Disco Amplifier Demqn Hbk....80p
Boys Bk of Cr stal SEIS and Stm%e Circujts . . 23p
How to make FM & Aerials, Bands 1,2,3.. 23

Radio Servicing for Amateu ..........
High Fidelity Loudspeaker Enclosures
Practical Tape Recording Handbook .
Practical Stereo Handbook . ... ... ... ...
Practical Radio {nside Out .....
Transistor glrcults Manual No. 1 .
Transxsmr m:uns Manual No, 2 .
onl Des\?n and Constructign Manual 5
Radio TV and Electronics Data Book . . ... .. 30p
Transis Circuits for Radio Contmlled Models . 45p
Pract Transistor Auduo Amgllfners, ook 1 ... 25p

Transistor Test Equip and Servicing Manual
Handbook uf Simple Transistor Circuits .
Modern Transistor Circuits for Beginners .4
Sound and Loudspeaker Manual .~ ... .. 15
4

Resistor_Colour Code Disc Calculator
Manual Transistor Audio Am lifiers .

Practical ar Radlo Handbo
Radio TV Indusma! Tube & Valve Equlv 4
Practical Transwtor Novelty Circuits .4
Television Servicing Vol. 1.. .. ... .9
Television Servicing Vol. 2 9

Television Servicing Vol. 3. ... .. 1 10000 10
Television Servicing Vol. 4. . ... .. ... .. 85
Using an Oscilloscope . .. .. .. .. .. 80
Serviging Transistor adlo_Rece ers . .. 85
Television Timebase Circuits . ... ... 1%

al—D Colour Receiver Questions & Ans. .. .. 7

All prices include postage & packing
FREE lists of other titles avail on request. Send to:

RADIO BOOK SERVICE

40 Enwitt Way. Beckenhain BR3 2REZ

DENCO CLACTON LIMITED
355-7-9 Old Road
Clacton-on-Sea, Essex
Catalogue 20p post paid
S.A.E. all enguiries

TRANSISTOR DATA

THE INTERNATIONAL TRANSISTOR
DATA MANUAL
1973 EDITION is now ready. Data on upwards
of 18,000 tramsistors of international orgin.
£6-20 in the U.K., £6-90 elsewhere, includes
surface mailing. Brochure available, Order
direct from

EMICON INDEX LTD.,
Freepost, Wokmgham Berks. RGlI 2AY.

COMPONENT PROBLEMS?

—write to us for our free catalogue.
Send a stamped addressed envelope to
Dept. PWI,
J. T. EDEN ELECTRONICS,
P.0. Box 5,
LANCASTER, LAl 3HZ
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Aerials

GENUINE FULL SIZE -#°
18 element TV aerial =2 ==ct

- &42B/W
as used by leading == =& colour
TV companies 3. Duarantee

Perfect Pictures.
FOF cea s Save ££s.We supply
‘.F_,(Ms genuine UH F
il

erial for only £2 20 . can
be fitted outside or inside.
" Quality made technicaily
advanced design. Precision
gndrefiector eliminates ghosting.
Complete with clamg, instructions
advice Money Back Refund.
WallfCaravan Bracket 25p.Low Loss
Cable 10p per yard. Plug 8p & FREE
with arder maps & channel reference

of ait Radio & TV Transmitters
SEND DIRECT TO DEPT, PWH

219 Mansfield Rd. Nottingham.

BAINES FOR HIGH FREQUENCY AERIALS
Muitibeams by J. B
MBM 18 £2-90, MBM 30 £3 90 MBM 46 £6,
MBM 70 £11, LBM 2
Stercabeams by J.
SBM 1

Bea:
2-10, SBM 2 £2 80, SBM 3 £4

+20.
SBM 4 £4 60, SBM 6 £6-95, SP 15 Loft Kit
42p. Stacking Kit £2-10. Rotators '£22.
Masthead Amplxﬂers £5715, Wldeband £7+75,
Sethack £3-75.
Accessones Large SAE please. VAT add 101.

Postage paid on all a

ials
11 Dale Cres, Tupton, Chesterﬁeld 542 GDR.

Telephone 863755,

Ladders

LADDERS 24);ft £9-80. Carr 80p.
(Please add 10% V.A.T.to total order).
Leaflet. Home Sales Ladder Centre,
(WLS) Haldane, Halesfield (1) Neorth,
Telford, Salop. Tel: 0952 586644.

Situations Vacant

Jobs galore! 144,000 new computer
personne! needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500+p.a.
After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.
London Computer Operators
Training Ceatre
P1, Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874
127, The Piazza, Dept. P1,

Piccadilly Plaza, Manchester |.
Teleghone: 061-236 2935

Herts SG6 3PG.

Computer
Commissioning
Engineers

Resulting from our expansion programme, our
Quality Control Department have vacancies in
Letchworth and Stevenage factories for Engineers
to commission and test computer equipments
before delivery to the customer.

We offer attractive conditions and salaries to
applicants who should have practical experience in
fault finding and testing of complex electronic
equipment. Whilst qualifications to ONC
standard are desirable they are not essential.

Housing may be available for applicants living
in the Greater London Council’s area.

Worite for an application form, quoting

. reference PW412M to Area Personnel Recruitment
Officer, ICL House, Broadway, Letchworth,

International
Computers




Service Sheets
LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS) Only 40p each
" PLEASE- ENCLOSE LARGE S.A.E.
WITH ALL ENGUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrossed P.0.’s please, original
returned if service sheets not available.)

PLEASE NOTE
We operate a *‘by return of post” service. Any
clalms for non-delivery should be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of Service

Sheets (strictly by return of post). Please
state make and model number alternative.

Free TV fault tracing chart or TV list on
request with order.

Mail order. or phone 01-458 4882

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc,, from 5p with free
Fault-Finding Guide. S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St, Leonards,
Sussex. Telephone Hastings 29066,

SERVICE SHEETS, Radio, TV etc,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. = WALTON'S, 55 Worcester
Street, Wolverhampton.

TQP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V, and Radio types.
KENSINGTON SUPPLIES (C),
367 Kensington Street, Bradford 8,
Yorkshire.

P

For Sale

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandy-
combe Rd., Richmond, Surrey. TWS9
2EQ. 01.948 3702.

FOR SALE

UK  Distributor “W2AU” baluns,

antenna hardware, toroid cores also
Electro-Voice microphones plus more.

Large S.A.E. T.M.P. (Electronic Sup-
plies) admin address, (Dept. PW), 3
Bryn Clyd, Leeswood, Mold, Flint-

shire, CH7 4RU.

Eduecational

RADIO, TV, RTEB Certs., City and

Guilds, Computers, Radio Amateurs
Cert., Practical Electronics (with kit).

Thousands of successes. Details of

home study courses and illustrated
book—FREE. BIET (Dept ZL BPW 30),
Aldermaston Court, Reading RG7 4PF.

Accredited by CACC.

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 ZIL. BPW 41),
Aldermaston Court, Reading RG7 4PF.

Accredited by CACC.

GO TO SEA as a Radio Officer. Write:
Principal, Nautical Cozllege, Broad-

water, Fleetwood FY7 8J

Receivers and Components

PRECISION
POLYCARBONATE CAPACITORS

O47uF: 5% 80p;  £2% 40p;  £1% 60p
LOuF:  &59% 40p; 2% 80p; 1% 60p

2:3u¥ +58% 80p: 2% 80p; 1% T
4-7ufF +8% 70p; +2% 90p: 1% 81-18
8-8uF % 85p; 29 81-16; 1% 81-b0

H : % :
WBuF: £8% 81-60; 42° 8210; £1°, 8270
TANTALUM BEAD CAPACITORS—
Values available 0-1, 0-22, 0-47, 1-6, 2-2, 4-7,
6-8uF at 35V, 10uF 25V, I5uF 20V,  220F
iS5V, 33uF 10V, 47uF 6V, [00pF 3V—all
at ?‘p each; 6 for 50p; |4 for £1. Special pack
6 oft each value (78 capacitors) £5.
NEWI—TRANSISTORS. BCI07, BCi08g
BC109, All at 9p each; 6 for 50p; |4 for £1. All
brand newand marked. Full spec. devices. May
be mixed to qualify for quantity prices, AF178—
35p each or 3 for £95p.
POPULAR DIODES IN9I4—7p each, 8 for
50p; 18 for £1. IN916—9p each, 6 for 50p, 14
for £1. 1S44—5p each, || for 50p, 24 for £I.
All brand new and marked.
NEW LOW PRICE—400 mW Zeners
Values available 4-7, 56, 6-8, 75, 8-2,9-1, 10, H1,
12, 13-5, 15V, Tol. + 5% at 5 mA. All new and
marked. Price 8p each, 6 for 50p, 14 for £1-00
Special offer 6 off each voltage (66 zeners) £4-25
RESISTORS. Carbon film §W 5%. Range from
2:20t02-2MQin El2 series, i.e. 10, 12, 15, 18,
22, 27, 33, 39, 47, 56, 68, 82 and their decades,
High stability, low noise. All at Ip each; 8p
for 10 of any one value; 70p for 100 of any one
value. Special development pack-—|0 off each
value 2-24) to 2-2M Q) (730 resistors) £5.
440V A.C, CAPACITORS. 0- I uF, size tiin x
#in, 25p; 0-25uF, size tlin x §in, 30p; 0-47
and 0-5uF, size |§in x {in, 35p; 1-QuF, size 2in
x %in, 45p; 2-0uF, size 2in x {in, 75p each.
SILICON PLASTIC RECTIFIERS |-5 Amp
Brand new wire-ended DO27. {00PIV at 8p each
or 4 for 30p; 400PIV at 9p each or 4 for 34p;
BOOPIV at [4p each or 4 for 50p.
5p post and packing on all orders below £5.

Please add 109, T to all orders.
MARCOTRADING
Dept.W.9. The Maltings, Station Road,
Wem, Salop

NEW MODEL V.H.F, KIT MK2
Our latest kit. Improved design and performance
plus extra amplifier stage, receives alrcraft,

SEEN MY CAT? 5,000 itemis, Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

s, mobiie, radio 2, 3, 4, etc,, this novei
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 follow instruction
and built in jack socket for use with earphones or
amplifier.

Only £3-50 +p.&p 10p U.K. only.

I f selected kits and com-

LARGE QUANTITY Test equipment,
receivers, transceiver, meters, variacs,
P.S.U.S. over 1,000 items for imme-
diate disposal. S.A.E. Plus 25p re-
funded on purchase over £2-00. F. J. C.
Colnemill, Alvington, Lydney, Glos.

O
ts, 20p inc. VAT. P&P free.

ALL PRICES PLUS 10% VAT
Galleon Trading Co,
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex. SS17 9DE

R — L S

™~ TREASURE TRACER
MK '“ Metal Locator

W vancap tuning

W Exceflent sensitvity and stabily
| Weighs only 220z,

B Speker and earphone operation
W Knocks down 1o only 17in.

M Prebuilt search col assembly
& Minsstry approved design

M Thoroughly professianal finish

M You only need soldenng iron, screwdnver,
pliers and smips

™\ M Compictely new design

Send sa.e for leaflet

)

Complete - Bult, tested .

ot and guaranteed

Past 35p Post 35p

MINIKITS ELECTRONICS, 35a LANGLEY DRIVE, WANSTEAD,

LONDON E11 2LN, (Mail crder only)

ALL BRAND NEW, no rejects

Money back warranty. 5V i 5
DIGITAL INDICATOR. 6-0DF
socket and filter £1-45. LED
TYPE 3” 0-8DP DIL £2-25 ea.
LIGHT EMITTING DIODES. All
with data and panel clip.
TIL 208 3” dia. 24p. Red }” dia
type 88p. Green 75p, INFRA
RED beam LED £1-10. TS
GAS detector £1-89, ULTRA-
BONIC TRANSDUCERS £2.
DALO PCB resist marking pen 87p. Copper board
12”7 x 6” SRBP 40p FeC etch PAK 19p,
INTEGRATED CIRCUITS: with data if required.
IC LITE SWITCH: Photo amp/irigger 40ma/11-20
relay or TTL 87p Il relav

\C digital cloch

MUS LSE type U™ qun 4 or 6 igit 12424 hr, Chip
with socket £13, PUB £1-69, KIT £21-48. 741 Dil
8 pin 28p, 709 14p, Dil 28p, 748 28p, 710 33p, 555
TIMER monofastable ose, clock 88p, RE({ULA~
TORS: 13A 5 to 20V £1-49, 723 57p. i
RECEIVER 2N414 £1-03. Mini Rx kit £1-99. 1310
stereo decoder for tuners £2-89. Kit £3-45.

74N TTL: Gates 7400 ete. 15p es. 7413 87p. 7441
78p. 7447 £1-09, 7490 59p, 7492 67p, 74121 45p.
DIL SOCKETS: New type 8/14/16 pin 13p.
SEMICONDUCTORS: 1A rects, 50V 3ip. 400V 6p.
2N3055 32p. BCL07 7p, BCIOR 7p. BC109 7p,
BC147/8/9 10p. BC167/8/9 18p, BC177/8/9 1hp.
BC182/3/4 10p, BC212/3/4 11lp. BCY70/72 13p.
BDI131/2 §5p. BFY50/51/52 13p, TIS43 UJT 24p.
2N706 11p, 2N2869 12p, 2N2926 OY 8p, 2N2646 40p,
2N3043 17p, 2N 3614 55p, 2N3702/3/4/5/6/7/8/9/10/1
All 8p ea. FETS: 2N381SE 18p, 2N3819 27p.
2N3823E 19p. ZENERS: B27838 8p, SCR 400V:
14 29,

D.
TRANSFORMER 3A 6/12V £1, Resistors 1ip.
450 & 470 mini IF transformers—Set 3 40p,
CAPACITORS: Disc 22pf to 0.1 vt 3p. Electrolytic
25V: 10, 50. 160 vf §p. 1000 vf 15p. Presets 5p.
CARRON OIS J1p ea <woteh 3 11p. Dual 88p.

FLTORESGCEDD
BEQEPE 1208 2"7@

18" 5 watt fully built swith iffuser. 13W £3 79,

V.A.T. You must add 10°, (1/10) to all prices.

FREE CAT. 5.A.E. Dats shts. 8p ea. P.&P. 8p CWO
P.0. BOX 29, BRACKNELL, BERKS,

BRAND NEW COMPONENTS by
return. Electrolytics 16V, 25V, 50V—
0-47, 1, 2-2, 4.7, 10mfds.—4p. 22, 47—
413 p. (50V—>5p.) 100512 p. (50V—Tp.)
220 — 6p. S50V — 9p.). Subminiature
bead-type tantalums 0-1/35V, 6-22/35V,
0-47/35V, 1/35V, 2-2/35V, 4-7/35V,
10/16V—_8p. Mylar Film 100V—0-001,
0-002, 0-005, 0-01, 0-02-—2p. 0-04, 0-05—
3p. 0-068, 0-1—31;p. Polystyrene 63V.
E12 series 10 pf.—1,000 pf.—2p. 1,200
pf.—10,000 pf.—3p. Miniature Highstab
resistors, 5%, E.12 series—Carbon Film
;W 10—10MQ (10% over 1 Meg.)
Metal Film 13 W 100--2-2MQ and 1IW.
270—10MQ_all i p each., Postage 8%).
The C.R., Supply Co., 127 Chesterfield
Rd., Sheffield S8.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur
plus plus once used. Pack includes
resistors, capacitors, transistors,
diodes, 1.C., gang, pots, etc. Tremen-
dous value. Send £1 + 10p P & P
C.W.0. to Caledonian Components,
Fosterton _ Firs, Strathore Road,
Thornton, Fife.
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stamp for lists.

R.D.1. Ltd?
Chilton Works,

Garden Rd.,
Richmond,
Surrey,
TWI 4NS

S5-N-CHANNEL FETs 3818E—£1
Full specification devices complete with data and
clreult details for butiding voltmeter, timer, ohm-
meter, etc.
Send 10p for full tist of fleld effect transistors and
other top quallty transistors avaliable at bargain
prices.

REDHAWK SALES LIMITED
45 Station Road, Gerrards Cross, Bucks.

Maii Order only

TV'S GOLOUR TV'S

Reservlced. perlect working order, repolished.
18in A £110

DECC
19In. EC 2
18in. THORN 2000
25in,

25in. THORN 2000
One month comprehensive written guarantee.
These are cash and collect prices. Deflvery
quotations by phone

MONO UHF

Fabulous TVs. No rubblish, from gooed source.
Repolished cablneu Muny worklng Recent tran-
sistorlsed models,
BUSH TV NOU TV 186. TV 176
PHILIPS ﬂyle 10 and %
PYE & ECKO 868 chan l
TIéI'OZRN :50. 1400, GEC Concorde from
Valve UHF models inc.:
BUSH push-button, THORNE 850,
SOBELL, 1000, etc. from £5

U.H.F. TUNERS

For FERGUSON 850, 900 chassls but adaptable
for most D/STD chassis £2°50 each, cwo postage
Included. Send s.a.e. for lIsts oftubes tvs, valves,
atc. For England:

" TRADE DISPOSALS, 1043 Leeds Road,
Bradford. Tel. Bradford 665670
For Scotland:

TRADE DISPOSALS, Unit 5. Peacock Cross

INDUSTRIAL ESTA+E 32 Burnbank Road,
Hamliton. "Te!. Hamiiton 20511/2

ELEVEN BAND RADIO. SWI1-4 (4-30
MHz). Marine. MW, FM.
(76-86). Aircraft (108 136) PB (148 174)
Battery/Mains. AGC. Squelch
Control. Qutput: 1- 5W 15in x 10in x
5l,in, £66. Eight Band Model, with
BFO, £42. Four Band, MW. FM. Air-
£15. SAE. Full Lists. Lang-
tons Radio, High Street, ROCESTER,
Staffordshire, Tel. 388.

I® ROSLESS SERVICES

GUARANTEED SEMICONDUCTORS
FAST SERVICE—LOW PRICES

TRANSISTOR AMPLIFIER 80p. Vol/
Tone Control Panel 75p. 465 K/CS IF
Parel 75p. Wavechange-OSC Panel 75p.
LW-MW Rod Aerial 25p. Colour Tele-
vision. Croma Panels £3-50. IF Panels
£3.00. EHT Tripler Panel £1-08. Con-
trol Panel ON/OFF <+ Vol/Brightness
Controls £1:00. Archer, 9 Pine Grove,
Maidstone, Kent.

“Globe-King"'
V.H.F. & SHORT WAVE KITS

Precision standard, low cost valve and
transistor Kits 10-350 -m. V.H.F. 80-180
B MHz. “‘Easy-Build" diagrams and sim-
plified instructions. For free literature
send S.A.E. to sole manufacturers
(Overseas: Int. Reply Coupon)

JOHNSON (RADIO) Est. 1948

__ Shaw St, Worcester, WR1 3QQ
i

BRAND NEW FULL SPEC. DEVICES
SATISFACTION
OR YOUR MONEY BACK
U.K. ORDERS—ADD 109 VAT to total
MICROCIRCUITS: 709 24p; 710 36p; 723
81p; 741 27p;, 748 37p; PA230 60p; FET Op.
Amp. £1-62. SOLDERCON 1C PIN
SOQCKETS: 0-6n per vin. SOCKETS: 14 pin
DIL HI or LO 12p sach. RECTIFIERS: 1A:
50V 3ip; 100V 4p; 200V 4ip; 400V 5p; 800V
6p; 1000V 7p; ZENERS: BZY88C 2-TV to
33V 10p each. DIODES: IN91§ 4p; OA90 6p;
1N4148 4n. LED Panel Lamp with Bush and
Data 24p. DALO PC RESIST PEN 68p,
TRANSISTORS: 2N2926 BROWN 5p, 2N3053
15p; 2N3055 350. 2N3702 10p; 2N3704 10p;
2N3819 26p; 2N4058 12p, BC107A 8p; BCl08B
8p; BCl103B 8p, BCl09C 8p; BCY70 15p;
BFY50/51/562 150. OC44/45/71/72 12p; AF114/
5/6/7 l4p, AC126/7/8 12v,
Above prices on 12th June--Check our lst.
JEF ELECTRONICS (FWY)

York House. 12 York Drivs, Grappenhall,
Warrington, WA4 2EJ. Mail Order Only.
C.W.0. P & P at cost. 10p min. List free.

UNUSED RESISTOR and Capacitor Mixture
Carbon and Wirewound i to 2 watt. Paper—
Silver Mica—Metalised and Electrolytic. A
useful workshop selectmn of 175 values. Our
price 500 for £1:7

Potentiometers, 20 assorted £1-19.

Bargain parcels 14lb for £2:50. No heavy
chassis, all useful components, Resistors,
Valves, Pots, Trimmers, Tag Strips, Rectifiers.
Nuts and Bolts, Capacitors. Unbelievable value.

Monev back Assurance on all goods.
676 Foxhall Road, Ipswich, Suffelk.

TEXAN STEREO AMPLIFIER. De-
signed by engineers of Texas Instruments
Ltd., this superb amplifier is now available
READY BUILT. Features include: 20 + 20
watts at less than 0-1 per cent distortion
seratch & rumble filters—and is fully guar-
anteed. Send cheque/P.O. for £38-50 inc.
Louis James Electronics, 63 Southwell
Road, Camberweli, $.E.5. Mail Order Only.

20 FREE RESISTORS

+W Carbon Film, any mix, with all Aug. Orders.
ADD 10% VAT to Total. BRAND NEW FULL

12p. 2N3819 25p, 2N3704 10p. 2N 02 10p: 2N3055
35p, 2N2926GRN 9p. OC45/71 10p. MICRO 74127p.
Diodes: OA90 6p. 1N4748, TN916 4p. Zeners

CASH .W.O + P.P.10p TO
ROSLESS SERVICES

PARNDON HALL - HAMSTEL ROAD
HARLOW - ESSEX

INTEGRATED CIRCUIT and FET
modules for construction of low-cost
receivers, converters, pre-selectors,
etc. SAE details.—P. R. Colledge, Glen
Tor, Torrington, Devon.
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BYZ88 ser. 8p. Tant. Bead Caps, 8p. Carbon Film
iy bS5 g?g,fgs Res, LW 5% 28p/50 Any Mix (220-0.2M) [skra 4 W
AC128 13p | BSX20 18D | 400mW & 35p/50 All E12 ser, Paks as Before. Money back if
BCl0T g | 2N030 B | 35 to 55 valte potisatistied:
BCI p 2N1132 P
AFll4 18 | 9NI711 35p | 129 cach ADFONIG (PW).
AF115  13p | 2N2904 p | 1 watt 59% .
AF116 13p | 2N2904A 42p | all voltages 18 Yew Lane Ashley New Milton Hants
AF117 18p | 2N2005 44p | 6:8to200 valts BH25 5BA. C.W.0, P & P at cost 10p, min
BCY71 35p IN3708 9p | 18p each. Mail order Only. Lists Free.

ALSO CAPACITATORS RECTIFIERS, ETC. 8
PRICES INCLUDE VAT BUILD THE R.S. COMPONENTS (RADIOSPARES)

AUDIO AMPLIFIER
Combined 1.C. Preamp and Power Amp incorporating
shert cirenit and overivoltage protection. Output W
into 7-5 Power rey 12-18V nominally. Fall circuit and
applications data <upplied with each I.C. All additional
coniponents can be supplied by us if required,
Single 1.C, £3-25 (Mono). Pair £6:25 (Stereo). p & v )p
Specially Designed P.C.B. (Stereo). 98p. p & p 3p.
I.€. Heatsink. 25p ea. Send to day to-
DISCOSOUND CONTROL SYSTEMS,
Nilverton Avenue,
Sunderland §R2 VTS
Co. Durham,
Telephone: Sunderland 68725,

BATTERY ELIMINATOR KITS. Our
well-known Mini Mains Pack Kits
now complete with drilled insulated
base 32 x 55mm. Fits into space of
most large transistor batteries. Easy
wiring instructions. Safe, silent mains
transformer, silicon rects, smoothing
capacitor, all top grade. For any ONE
of these voltages (state which): 3V,
300mA max.; 6V, 180mA; 9V, 120mA;
18V, 60mA. £1-50 VAT included. By
mail only, UK post Sp. Amatronix
Ltd., 396 Selsdon Rd., South Croydon,
Surrey CR2 0DE.

TUNBRIDGE WELLS Components
from Teleservice, S.A. E. or call in for
list. Special oﬂers limited gquantity:—
Matched ADI161/2 63p, 10 tran51stors
similar 2N3702/3 unmarked CF

1N914/6 20p unmarked, air space twm
gang recelver tunmg capacitors, un-
used 50p, thin grey connecting flex 1p
yd. Minmum order 40p post free, but
add “107% VAT”. 108 Camden Road,
'é‘;lsngridge Wells, Kent. Telephone

03.

Miscellaneous

‘AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS”

because this Ministry approved transmitter/receiver
kit does not use R.F, Your transmissions will be
virtuaily SECRET since they won't be heard by
conventional means. Actually it's TWO KITS IN
ONE because you get the printed-circuit boards
and components for both the transmitter AND
receiver, You're going to find this project REALLY
FUN-TO.BUILD ~with the EASY-TO-FOLLOW
mscruc:lons An extremely flexible design with
quite an AMAZING RANGE—has obvious appli-
cations for SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.
GET YOURS! SEND £5-80 (inc. VAT) NOW

‘(S.A.E. for details)’ ‘MAIL ORDER ONLY"

TO: ‘BOFFIN PROJECTS'

DEPT, KW2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

GLASS FIBRE P.C. BOARD. Large
supplies available *,in single sided
one ounce copper 2p per 3 sq. inches
(under 1 foot). 75p per sq. ft. (over

1 foot). ',in double sided one ounce
copper 1Ip per sq. inch (under 1 ft.)
£1 per sq. ft. (over 1 foot). Please add

10p per sq. foot postage and packing.
We can cut to your size at 1p per cut.
Solid State Lighting, The Firs, Small-
\ffvt}rth Lane, Garboldisham, DlSS, Nor-
olk

CONSTRUCTION AIDS—Screws, nuts,
spacers etc.,, in small quantities. Alu-
minium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circuit boards—
masters, negatives and boards, one-off
or small numbers. Send 6p for list.
Ramar Constructor Services, 23 Shel-
bourne Rd.,, Stratford on Avon,
Warwks.

DIMMER SWITCH
200, 300 AND 500 WATT TYPES
Separate on-off switchfrom the brightness control
so that the light ¢can be switched without need to
re-adjust the dimmer. ldeal for television room,
dining room, bedroom or for that romantic
occasion. 250V 50-60Hz. Takes about2 mins to fif.
Can be used on two way switches.

100W  £3-70 plus 10p
200W £4-10 postage and
300W £4-75 packi

Also available SPEED CONTROLLER FOR
DRILL etc. £7-50. Plus 20p p. & p.

From LECTRON, Dept. 3, King Alfred Way,
Battle Down Trading Estate, Cheltenham Glos

HARDWARE—Screws, nuts, washers
and other useful items in small quan-
tities. Sheet aluminium to individual
requirements, punched/drilled. Send
6p for list. Ramar Constructor Services,
29 Shelbourne Rd. Stratford-on-Avon,
Warwks.



AUDIO POW Iﬂ ; N O UND-TO-LIGHT
AMPLIFIERS b M

Darned

<
S . : . =
Electronic 10w — ' £4-00) 1 N
A 25W  —  £8-00 rOFF ~ ,
fl WITH LIGHT DIMMER
Izardry S0W -~ £11-00J PRICES Max. load 2kW. at 250v, A.C.
!}ice lncludea‘ ready :y.uilt su!x]d ti‘cattcd ﬁ{odule,
NREC CKe HILE!
by Dveron (VAT extra). GE@ERDU‘_‘; QUANTITY ;o%:ntiog?ez;:f iR consitivity . potentiometor,
fk‘%mogs} ;:;ts o8 vaa-waa 7<:5omple£ DISCOUNTS AVAILABLE full connecting data. Price £7-90 inc. VAT
1 2+95; ] g au
o y min - EXTRA FACILITIES, Push-button for Manusl
f{:ighmmfﬁﬂ(}:%gﬁ limgzm; 2%1)8 and CETAILS FROM: Pulsing 2bp cxtya.ll’.howc‘gl ft;i’ f!.)\,xlmi:; o:nt‘rc
whole range of synthesiser modules, FHDTA' M EDNTHGLS LTD. lights as the ambient light decreases, 75p extra.

musical novelties, etc. Cntalogue 15p
from D.E.W, Ltd., 254 Ringwood
Road, Ferndown, Dorset.

3 CHANNEL FILTER UNIT

When used with three single channel modules

Randalls Road, Lsatherhead, Surrey

this unit filters the snund into bass, middle and

PRICES Do NOT INCLUDE VAT top frcquencies enabling  three coloured light
. A digplays to be shown. Independent sensitivity
Tel 72776/75511 STD CODE 037-23 controls on each channcl. Ready built and tested.

Price £3-30 Inc, VAT
Ol. WHEEL PROJECTOR

BUILD IT in a DEWBOX quality S ausony
Belting S et e A g e R it
tandard cabinefs (iliustrate EW. Ltd, Ringwood Road, FERN- e
2 Styles in one cabinet. All cabinets in kit form, DOWN, Dorset, S.A.E. for leaflet. Write COLOURED OIL
gg.:ggnﬁ‘:uer to drill for pots. etc. prior to as- now——ﬁight ow. WHEEL AK'I"? MOTOR
gg; ::::gz:gz ﬁgg Suitable  for mounting on
GB3 147x97x4” £3-T5 L ALUMINIUM SHEET to individual i/ CERET D
Post & Packing 40p. o sizes or in standard packs, 3p stamp . )
It required the cabinets can be supplied for details, Ramar Constructor Ser- LIUETIE Y
%‘iseegeceProfresslljo?xxa{afange illustrated in June vweg, = %\l}lelbquﬁne Road, Stratford Ll s 'rddjai' OILIW'HEEL Laa it
1973 issue Pract. Eiectronics, on Avon, arwicks. o T R s
GB3/W with simulated wood top (PVC Bonded 2 el e T BT R
to metal) and alloy trim along bottom. 14” x 9" x 4” A I'*brl;}:’gltzgggx‘:ﬁﬁxifécthequc use or home enjoyment.
gé?;?leﬁgg?'é’lhg‘kpf‘rg?\':: alloy trim top and éréggrettle)}CTéfgg?zl?Esixntiecs{el(li;lsgrixg Price £115 Inc. VAT
Bondat 5 matay. o1ock leatherette top (VG working/L 5, postage 50p. “Mark: BARGAIN COMPONENT PACKS
GB1/BT 147 x6"x2” £3-95 gr‘;\lﬁss,” 327 Tildesley Rd., London Pack No.
GB2/BT 14" x77x3” £4-25 P &P 40p A 1 600 Carbon resistors, 1, £, 1, 2 watt.
BT 14" x9”x4” £4-50 | 2 100 Elcetrolytic Condeunsers.
sltg:;ze addressed envelope with enquiries 3 250 (d‘cmmic, Polystyrene, Bilver Mica ete.
- AMTRON KITS. Your Devon Stockist. e :
H. M. ELECTRONICS (PW2) 275a, Fulwood " 4 250 Polyester, Pol b e, ,  ele,
Road, SHEFFIELD $10 38D Telephone 55951 E. Wenmouth, 50 South Street, Exeter fondenora, L ovearbonate, Faper, - cte
76058. & 25 Potentiometers, assorted.
6 250 High-stab, 1%, 2%, 5% rcsistors,
7 50 Assorted Tagatrips.
TRANSFORMERS 8 Ilbt wi. Assorted Nuts, bolts, washers, spacers,
ete.
92 ::csscttcd switches, rotary, lever, micro, toggle,
QUALITY KIT ASSEMBLY made easy DOUGLAS G(‘UARANTEED 10 58 Yreset Potentiometers.
by ﬁMTRggsg—g send _for illustrated Frices include 10% VAT & p. & p. ALL COMPONENTS NEW AND UNUSED.
rochure, ig price reduction. . .
£ s N X 2 B00mA x 2 MT213CT*} .. .. £1-568
insurance — from stock. See PAR- 12V x2 1A x2 MT7IATE © .. .. £L97
TRIDGE main advert on page 454. A e e wmar o B% C.T.ELECTRONICS
%;2‘3 ;( ﬁ iﬁ ;( ,j %Zgg{m - o gg% Mail Order, Retail Shop. Components—
19V x ‘2‘ BA % 2 MT72AT £4.30 267 Acton Lane, LONDON, W4 5DG 01-394-6275
30 volts, All tapped at 0-12-15-20-30V. Warehouse, Test Equipment, Surplus Goods—
Output Output 20-24 Beaupont Road, LONDON, W4
Amps. Ref. No, Price Amps. Ref. No. Price
500mA MTLI20T: £1-47 44 = MT2AT  £4-02 Audio Accessory Shop, Components—
AERIAL BOOSTERS—£3-25 1A MT79AT £189  5A MT5IAT  £573 17 Turnham Green Terrace, LONDON, W4
—ed " 2A MT3AT £2:92
We make three types of Aerlal Boosters: Bd5- 3A  MTI0AT = £3-38
- - . 50 volts, Al tapped at 0-19-25-33-40-50V.
UHF 625, B12-VHF 405, B11-VHF RADIO 500mA MTI102ATE £1-82 3A MTI05AT £4-98
Ay o SARCAINS B muR Ew oo pmes g
D, ), $0—£3-30:— volts, All tapped at 0-24-30-40-48-60V.
E%CB?. Esl.go, PEBQL EB;E%BEFB% ‘E:I;Bsg. E;ég?[, ?OOmA MT}24AT:1: 55'03 ¥ 24 MT1‘271]1T 2412
3 , A MTI26AT £2:94 3. MTI120AT 5-78
PCF80, PCFds, PCF805, PCF808, PCLE2, PCLE3, AUTO-WOUND RANGE T
PCL84, PCL85, PFL200. PL38, PL81, PL504, PY33, Power
PY82, PY800, PY801, 30L15. output OWinding tapped at  Ref. No. Price
19" UHF/VHF (BBC2) £6-00 Tova | noalnio XNTGAAT  saop | SR
§OVA  0.115-200-220-240 XMT4AT £2-85 '
Thorn-850 or Pye, with sat of spare valves. %DOVA XMT65AT £3-84 : : .
Carrlage £2-00 (Untested). | 300 output ot ?o’nbz_ Rot, xmoAT e f you have difficulty in obtaining
100 MIXED RESISTORS—65p “Wireless World o o o B g -
+ to 2 watt—10 ohms to above 1m-chms (our EQUIPMENT RANGE Pruct’cal
cholce) 100 mixed Capacitors up to S00MFD— Sec. output (r.m.s.) ’ Ref. No. Price
et v dms  Ehwle OB :
-0- m, :
BARGAINS PARTS 12012 somA MTocst  aa Wireless
Transistor UHF Tuners—£2-09, 560K-ohms V/C 020 x 2 300 x 2 MT214CT*3 51-58
with Switch—~20p. 50 mixed Tuner Valves—&2-25. 0-8-9 x 2 5OOmA x 2 MT207CT*; 1-87 :
SR ARG S | | iy BED MRS BE | elesse place o rooulr orser it
3 A i b R 27 x 2 0mA X & '203AT i '
BA129. All 10p each. : 01527 x 2 1A X 2 MT20IAT* 485 your newsagent or send 1 year's
All prices include V.A.T. p. & p. 10p per order 1201220 T00mA ey Mr.ézl%u*w. 5158 subscription (£2+65) to:—
ndjeates open universal XIng Wi 285 18 open
Money back guarantee. S.A.E. for leaflets. U-clamp fixing with tags; C8 is open U-clamp fixing with Subscription Department,
ELECT| P.C. spills; * with interwinding screen; 1 untapped 240V . .
CTRONIC MAN.ORDER Brimary ;¢ {apped at 210-240V; other Primaries tapped Practical Wireless,
al - - .
. (BURY) LTD. Over 200 types in stock through agents or direct. Tower House, Southampton St.,
62 Bridge St.,, Ramsbottom, Bury, Pleasc send for lists. London, WCZ2E 9QX
Lancs. Tel. R 3036 DOUGLAS ELECTRONIC INDUSTRIES LED., J
L oLl Direct Sales Dopt. .., Thames Strees, LOUTH, Lincs
"7 ULNIL 7AD ] T ’ ’ R LI

477



REGHARGEABLE

Mallory Cells in U2, U11 and

Penlite U7 sizes,

KESTREL BATTERY

CHARGING UNIT

Use for

Tape recorders, Portable radio and TV,
Radio controlled model aircraft and
boats, Cine'cameras, Flashguns, Cord-
less shavers and other battery appli-

ances.

Whenever you must have | PRICES
utterly dependable battery J Satteries UZ
power—then these new [ tax paid
Alkaline-Manganese re- Penlite U
chargeable cells will provide ::,:"";&59

it. Thecells can berecharged U1t :quiv
many times, a simple job | g£113taxpaid
with the Kestrel Charging [ charging
Unit which has been speci- unit£7-70 tax
ally designed for these new g:{‘t’e‘:';‘h""e
type batteries, hoider

ALL PRICES INCLUDE V.A.T.

' Send to:
KESTREL

Bustc EMedsant

275 WEST END LANE
LONDON, N.W.6 1QS
01-794 9611

SINCLAIR EQUIPMENT

Project 60 FM Tuner
2 Z30/Stereo 60/PZ5 £16°75 (£2:05)
2 230/Stereo 60/PZ6 £18-85 (£2-25)
Z50/Stereo 60/PZ8/Trans £23-20 (£2-70)
Z30 £3-50 (55p)  Stereo 60 £7-80 (98p)
Z50 £4-30 (65p)  Trans for PZ8 £2-95 (50p)
PZ5 £3-87 (59p) 2000 Amp £24:50 (£2-65)
i 000 Amp £31-50 (£3-35) ,
AFU £4-50 (65p) 2000 Tuner £27:00 (£2-90)
PZ8 £6-40 (84p) 3000 Tuner  £27-00 (£2-90)
Q15 £5-90(79p) Project 605 £20-98 (£2:40)

£15-00 (£1:70)
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PROJECT 60 KIT £2-50 (36p)
Our extremely popular kit contains the extra
capacitors, din plugs and sockets, cable and fuse-
hoider needed to complete Project 60,

IC RADIO CHIP TBA®51 £2-10 (32p)
The world's most advanced IC radio chip. Con~
tains RF Amp, oscillator, mixer, IF Amps, wide
rang AGC clrcultr and voitage stabilizer, With
da‘a £ 6 (32p). Send S.A.E. for free leaflet.
A kit of reslstors, capacitors and IF filters is
available to go with the chip for £1-75 (29p).

$-DECS AND T-DECS
S-DECS  £1-44 (25p)
T-DECS  £2-88 (40p)
K-DEC A £3:00 (41p)

16dit IC
carriers £1°26 (17p)

SINCLAIR SUPER 1C12

ONLY
£2:00 (31p}

Max. supply volts 28, Power 6 Watts rms. Com-
plete with free printed circuil board and 44 page
Instruction book.

GAPAGITOR
DISGHARGE
IGNITION KIT

A comprehensive kit of parts with
detailed constructional details,
ready drilled diecast case, screws,
leads, terminals etc.

Available in both 6 and 12v ver-
sions. State whether positive or
negative earth. £9-62incl. p. & p.
U.K. only.

De-coupling kit for impulse tacho-
meter and interference suppres-
sion. £1-10 incl. p. & p. U.K. only.
All our kits use guaranteed quality
components and have been
approved by the Author.

MAGTOR LTD.

68 DALE ST., MANCHESTER
Mi 2HS 061-236 3031

EX COMPUTER PC PANELS

2 x 4 in. packed with semiconductors and
¢op quality resistors, capacitors, diodes etc.
Guaranteed min. 35 transistors plus data.

10 boards 50p (9p)

SPECIAL BARGAIN PACK
25 boards for £1 (25p).
Panels with 4 Power transistors sim OC28

50p (9p)

ELECTROLYTICS
68,000, 16, 44 x 2 in. dia., 25,000x 25v,
20,0002 30v, 5,000: 90v, 35,000 I5v,
8,000:, 44 x 3 dia. 50p (I15p) 15,0004 (Sv,
10,000 35v, 4% x 2 in. dia. 30p (i0p),
2,000u 25v wire ends 15p (5p), 12 for £1/50
) (15p)
20A DIODES 4 for £1 (7p)
3A DIODES 4 for 50p (5p)

8 BLACK TOGGHLES dpst 50p (8p)

250 MIXED CAPACITORS  60p (8p)
250 MIXED RESISTORS 60p (8p)
150 HI-STAB RESISTORS 60p (8p)
200 S| PLANAR DIODES §0p (Sp)

SUB. MIN. CO-AX PLUGS & SKTS.
4 pairs 50p (5p)
REED RELAYS, MIXED 10 for 50p (Sp)
MICRO SWITCHES 8 for 50p (8p)
ASSORTED RELAYS 8 for £1 (I12p)
MIN. GLASS NEONS {2 for 50p (Sp)

10 WAY TERMINAL BLOCKS
10 for 55p (5p)

PAPSTEXTRACTOR/BLOWER FANS
100 cfm 44 x 44 x 2 in £€3-50 (28p)

@-H BULBS i2v55w  ~  50p (5p)

Postage and package shown in brackets.
Please add [0% VAT to prices.

KEYTRONICS

(Mail Order only)
44 EARLS COURT ROAD
LONDON W8. 01-478 8499

SWANLEY IC TOMORROW £2-00 (31p)
‘The World's most powerful IC amplifier. Simliar
to the above but operates at 35 volts max. supply
and gives 12 Watts rms output Manufactured for
usbyaleading
with our instructions and a 6 month guarantee.
but no printed circuit.

KITS FOR IC12 AND IC TOMORROW
Except for the power kits and speakers, all Items
suit both integrated circuits.

DELUXE KIT

includes all parts for the printed circuit and vol-
ume, bass and {reble controls needed to complete
the mono version £1-45 (26p). Stereo model with
batance control £3-30 (44p).

1C12 POWER KIT

A set of components to construct a 28V 0:5 Amp
power supply £2-27 (45p).

1IC TOMORROW POWER KIT

A set of components to construct a’35vV 1 Amp
power supply £2-97 (52p)

LOUDSPEAKERS FOR THE 1C12

[-5” 8 onm £1-00 (26p). 5" x 8~ 8 ohm £1-45 (31p).
10" x 6" 15 ohm £2-20 (44p).

" PREAMPLIFIER KITS

Type 1 for magnetic pickups, mics and tuners,
wuth 3 position equalization switch, Mono model
£1-30 (24p). Stereo model £2-30 (34p). Type 2 for
ceramic or crystal pickups. Mono 60p (17p).
Stereo £1°20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

NOW ONLY £45-00 (£4-70).

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent

Please add the sum shown in brackets after the
price to cover the cost of post and VAT, Official
credit ordars from schools ete. welcome, Send
SAE for free leaflet on kits, IC Tomorrow and

TBA 851. Mail order only. No callers, please.

THE RADIO SHOP

16 Cherry Lane, Bristol BSI 3NG
Tel.: Bristol 421196. STD Code 0272

Your West Country shop for electronic
components and solid state devices

2 METRE CONVERTER KIT
9-12V neg. earth feeding 28-30MHz.
Consisting of RF BFI80. Fet,
mixer. Crystal osc. BFi80. Multi-
plier BFI80. Complete with ali
components, instructions and alu-
minium box. (Not for beginners).
Price £6, post paid.
2 METRE PRE-AMP
Single F.E.-T. Pre-amp. neg. earth.
Gain app. 12dB. Circuit, Instruc-
tions and Components. All you
need is a tobacco tin.

Price £1-40, post paid.
AIRCRAFT BAND
CONVERTER
Circuit, instructions and compon-
ents. All you need is a tobacco tin.

Price £1 - 40, post paid.
NEW BIGGER
1973 CATALOGUE
Over 25 kits. Over 30 books,
Plus componerts, cases, chassis, etc.

Only 10p, post paid.
WE STOCK “WECQ” Television
Tubes.
All prices include V.A.T.
TRIO STOCKISTS
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B.H. COMPONENT FACTORS LIMITED

SPECIAL RESISTOR KITS (W 5/0 or 1W 5% CARBON FILM)

10E12 Kit: 10 of each EI2 value, 10 ohms—IM, 2 total of 610, £3-10 net

25E12 Kit: 25 of each EI2 value, 10 ohms—IM, ; 2 total of 1,525, £7-20 net
POLYESTER CAPACITORS MULLARD C250 250V

uF: 0-01,0-015, 0-022, 0-033, 0-047, 34p each; 0-068, 0-1, 0- 15, 44p each;

0-32, 5ip; 0-33, Bp; 0-47, 9p; 0-68, 11p; 10, I5p: 15, 22p; 2-2, 25p.
MULLARD POLYESTER CAPACITORS C296 SERIES

IGOV {4F) 0-01, 0-015, 0-022, 24p; 0 047 0-068, 3ip; 0-1, 0-15, 4ip;

0-22, 5p; 0-33, 6p 0-47, 7-—p, ‘68, 11 -0, lZap

400V: (uF) 0-001, 0-0015, 0-0022, O 0033 . 2zp; 0-015, 0-033, 3ip;

0-068. 44p.

MINTATURE ELECTROLYTIC MULLARD C426 SERIES (ép “each)

(uF/V) 1163, 4:40, 8:40, 10 40, 10/64, 16/40, 20/64, 25/25, 32/10, 40/16, 64/10,

80,16, 80:25 100°6- 4, 125:16, 200/6-4, 200/10, 320/6-4, 125/10.

MULLARD C437: (uFiv) 64/64 |Dp, i60/25 10p; 160/40 i2p; 640/6-4,

10p; 1600/6-4, 16p

ELECTROLYT|C "CAPACITORS. Tubular and large can
{uFIV) 2-550, 3p; 4/10, 10/25, 16/15, 20,25, 25/15, 25/25, 40/6, 64/10, 200/6,
250'10, 5p; 106, 10 ‘50, 25/50, 32/50, 50/10, 64/25, 10025, GD 50750, 64/40,
250°15, 1,000 3, 7p; 100 50, 250/25 400'10, 500/|0 500/12, 640’|0 1,000/6, 9p,
50025, ”p 500 50, 4p, 1,000/12, Ilp, 1,000,25, 2000’!2 7.500/'2 l7p
1,000 50, 39p; 2,000/25, 27p, 2,500/25, 33p; 2500/50 62p; 3,000, 50 72p,
5,000 50, 94p; 1,000/10, 66p; 8/350, Idp; 16/350, 19p; 32/350, 25p

MIMIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22,27, 33, 39, 47, 56, €8, 82, 100, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820, 1K, TK5. 2K2 3K3 4K7, 6K, (LLF)O of, 0 0|5 0- 022 0- 033,
0:047, 24p; 0- 1, 30V, 4ip; 0-1, 100Y, 54p.
CARBON FiLM RESISTORS FWEY 10 ohms—22M, fW 5 %, 10 ohms—
iM, tp each or 100 for 62p; 1,000 for £4-50.
METAL FILM RESISTORS !W 5% 10 ohms—lOM
for £1-10. “* IBEI2 KIT (15 each valve 10Q-—1M) £8

1tp each qr 100

Veroboard 0-1 0-i5 IN40Ol 6P TQUANTITY DISCOUNT
25 x 5in 26p 28p | IN4002 7ip 'SPECIAL BULK BUY PRICES
2} x 3zin 06p 190 | IN40O3 9 ARE_AVAILABLE BY
33 x 5in 32p 33p | IN4004 9ip QUOTATION FOR LARGE
3% x 33in 28p 28p | IN914  7p IPROJECTS AND TRADE.|
A rmimy —F an | BS R S.C.R

2 x 5in (plain} ~- +] P a
Prginplan —  le | oc7e e B0V A 3R A op
x in {plain} -~ -3 2]

!nsert‘»on tool 5% 59p 400V 1A 50p 3A 60p

Track cutter 44p

44p
Pins, pit. 25 10p 10p Screened wire, m

Twin screened wire, m
Stereo s.c. wire, m ...
Connecting ere all

Neon bulb 30V wire ended
Preset skefeton pots IK-IM ..

ALL PRICES INCLUDE V.A.T.
C.W.0. only, P. & P. 10p on orders below £5,
Iin, single 164p, single Discount: £10~10%, £20—I5%.
with switch 26p, dual 46p. Export Order enquiries welcome (VAT free)

Dept. P.W. 61, CHEDDINGTON ROAD, PITSTONE
MNear LEIGHTON BUZZARD BEDS. LU7 9A@
Tel : Cheddington 668446 STD. (0296) GIRO No. 331 7056
Inquiries—S.A.E. Catalogue FREE. Callers please phone first.

2 pin DIN Plug, 12p; Skt.,
i0p, 3 pin DIN Plug, lZp,
Skt., I0p. 5 pin DIN Plug,
|80° 15p; Skt.,
sistor Equiv. Book 40p.
Carbon pots 5K-2M log, &

PADGETTS RADIO STORE

OLD TOWN HALL, LIVERSEDGE,
YORKS WF15, 6PQ
TEL. HECKMONDWIKE 4285

THE T.V. GRAVEYARD OF THE NORTH, AS SEEN ON T.V.
CLOSE TO THE MOTORWAY. PLENTY OF FREE PARKING
SPACE. EST. 1935.

SPECIAL OFFER

1000 PYE 19" I3 Channel T.V. Sets. Brilliant Picture, Extra Slim
Bench Tested. Sold with Money Back Guarantee. Hurry, have a
second set at the price of £5-50, Plus carr, and ins. £1:80.
FAMOUS R. & A. 7x4” Speakers ex T.V. 3 Ohm 2} Watt 50p.
Post and Packing 12p.

COMPLETE UNTESTED T.V. SETS. With back and all valves.
BBC | and ITV 17" 90° Tubes £1-10, 17" }10° Tube £2-20. 19"
£3-30. Carr. and ins. on any set £1-75.

Fifty T.V. Valves. Good assortment not-tested 50p. Post-Paid

4 Cwt. of ex Government Scrap Resistors, Panels and Gears, etc.
30p. Carr. 80p.

SPEAKERS REMOVED FROM T.V. SETS, all 3 Ohm 2% Watts.
7 x 4", 6 x 4", 8 x 21". All at 27p. Post and packing 12p.

TOP QUALITY TAPE. Reel to Reel 5” ST, 44p 5” LP 55p, 55” LP
60p. 77 ST 66p. 7” LP 80p. Cassette Types C60 35p. C90 45p.
C120 55p. Post on any tape 2p.

Jap Earpiece 8 Ohm Magnetic 3-5 12p.

Ex Equipment Valves all tested on our Mullard Valve Tester
before despatch. 3 months guarantee on ali valves. Single Valves
Post 3p, over Post Free.

ARPI2 6p  PCF80 6p  PYS2 10p
EB9i 5p  PCCs4 6p  PY13 20p
EF80 10p PCLE2 4p  UISI 20p
EBF89 15p  PCLS3 15p  6BV77 12p
ECC8I 12p  PCL84 15p  6BW7 12p
ECCS2 12p  PL82 10p  6U4 20p
EF91 5p  PL83 10p  6F23 i5p
EY86 2p  PL36 i7p  20PI 12p
EFI83 20p  PY8I 10p  20P3 12p
EFI84 20p  PY8OI i7p  30F5 20p
PY800 i7p  30FLI

ABOVE PRICES INCLUDE V.A.T.

INDEX TO ADVERT SERS Galleon Trading 475 R.D.L. - .. 476
l Global Audio . 400 Radio Book Service - .. 474
Greenweld Electromcs 470 ';Raglo Comhponenct Specnahsts ggg
adio Exchange Ce. 5
ﬁd:{m:ﬁzgﬁsﬂs Ltd ;gg H.M. Electronics.. 477 Radio & T.V. Componencs (Accon) Led.
HAC Shortwave Products 466 392, 393
ﬁﬁ:glgalr - ;‘;i Harverson Surplus Co. Ltd. 458 Radio Shop, The 000 478
Heath (Gloucester) Ltd. 397 Radio Society of Great Britain 458
Henry's Radio Ltd. . 457 Cover iv Radio Supply (qutlepool) 449
g H. C%mponenc Factors 2;3 Home Radio (Components) Ltd. 415 RayrﬁerkEIseclcronlcs 3;.2
aines, R.... Redhawk Sales
galker Loudspeakers Led. 402 475 ¢ 454 1.C.S. . 471 Riversdale Electronics Led. 222
over iii 1L.C.L. 474 Rosless Services . 7
Bi-Pak Semlconduccors 404, 405 I.L.P. (Electronics) Ltd. 403 RSC (Hi-Fi Cencres) Ltd 386, 387
Bi-Pre-Pak Ltd. ... 427, 471 Imhof Retail Ltd. 388 R.S.T. Valve Mail Order Co. 420
Boffin Projects . 476 | lmperial Trading... 474
Bl"lstlrslh ‘Naclonal "Radio & Elecz:romc 168 Ivoryet Ltd. N 424 $.C5. C s 396
choo over ii, omponen .
Broadway Electronics ... 416 1 | H. Associates ... 470 | Saxon Entertainments Ltd. 2;3
Bull, ]. (Electrical) Ltd. 453 °| Jef Electronics pellipscmiconiind et IS 445, 445,472, 473
Butterworth (Publlshers) Ltd. 450 } Jermyn Industries 3g8 | Sinclair Radionics tL. & 2. 463, 464, 465
Bush & Meissner 478 | johnson & lohnson 416 | Smith, G, W. &Scf?ll td. 46! Fire
Bywood glectronlcs 390 | johnson (Radio} 476 gg:;ldecst);soc:i?ss uffolk - 47
C.T. Electronics ... 477 | Kensington Supplies 475 | Swanley Electronics 478
Cz}i‘ranna, C. 475 Keytronics & 478 g -
Chittmead Ltd. . 470 Tate Audio
Chromasenic Electronics 467 Lasky’s Radio Ltd. 450 | Thacker, A. H. & Sons Ltd. 424
Colomor Electronics Ltd., 390 Lectro'r{ g 5 :Zg Tld:inanAfgall Order o5 12.2
Lewis Radio 5 Trade Aids
D.E.W. Ltd. 477 Linear Products Lcd . 450 Trade Disposals ... 476
Dabar Electronic Praducts 402 Loeiﬁ?reComputer Oper:ators Trammg 474 $::rr:1nplz: Eléctro?.lx 22?
gles'lzchﬂgcm") Ld. ... 1;2 l.ouis-James Electronics 476 Tuac Ltd. 469
Douglas Eleccromc Industrles Ltd. 477 w .
magltorEthd e 123 Vero Electronics... 390
R aplin Electronic upp es
Elde’é Elfitromcs gj Marco Trading Ltd. 475 | \web Europa 416
EIZE::On: Mail Order ... 477 | Milward, G.F. ... 402 | west London Direct Supplles .. 390
CHTEMER AL oo Minikits Efectronics ... 475 1 \Wilmsiow Audio 394, 466
Electronic Design Assocmces 468 Multicore Solders Ltd. ... 39¢ " b
Electrospares 416
Electrovalue o .. 401 . Xeroza Radio 454
Elvins Electronic Musical Instruments 394 | Padgetts Radio Store . 479
Partridge Electronics Ltd. 454 . 454
Phonosonics .. 402 | York Electrics
Felstead Electronics 468 Photain Controls . 477
Francis, J. } 388 Purnell Books 398, 399 Z & | Aero Services 480
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Head O and Warshouse Z & | AERO SERVICES LTD. Retsit Shoo
GROVE A H
:;:DV::S:::U:;E -~ Please send all correspond and Mail-Orders to Head Office 85 TOTTENHAM COI:‘RT L)
1+ 727 5641213 When sending cash with order, please include {24np in £ for postage and handling LONDOR WI
: U :
Te , MINIMUM CHARGE [5np. No C.0.D. orders accepted onen al WBE UG
Please note that the valves offered below are not necessarily of U.K. origin pen all day Saturday
O35 0.40 . 1001 0.85 EF92 035 | HKS0 0.50 , PL33 0.40 ; U404 070
OAz 048 lobe 055 | ¥Fo5 0.40 | KT66 2.85 | PL36 055 : 801 0,80
OBY ,,og W0F1 075 First Qu."ty FII"Y Guaranteed KF97 0,65 | KT77 100 | PL81 0.50 { UABCSO
OB3 07016 109 0.85 EF98 075 | KT88 225 | PL82 045
0C3 040 | 0 | 10FIS 0,60 EF183 0.30 | N78 1-60 | PL83 045 @ UAF41
oL3 040 | 0 . 0L 0.80 EFI84 0.35 | PABC800.40 | PL84 0.40
1B3GT 045 | 10LD110.70 EF804 1.25 | PC86 0.60 | PL302 0.95
e oos ! 10P13 075 BRAND FEKS0 082 | PC88  0.60 | PL504 0.75
1Re ‘50 pnnr 70 EL34 050 . PCO7 0.50 | PL508 0.90
1R5 913 .80 EL36 050 | PC900 0,48 | PL509 1.10
oo itk i ma a| oo pe) pie L
i . 3 . . 02 095
T4 .30 124Q5 0.50 ELECT RONI C VALVES EL83 050 | PCC88 0.55 | PM8{ 0,60
U4 040 12476 0.40 } ) EL84 025 | PCC89 0.55 | PY3L 0.85
U6 078 124T7 0.40 | 30CJ7 110  90AG. 240 B DMIGO 0.68 LCUSS 0.40 | ELS5 0.48 | PCCI1890.60 | PY33 0.3
ive 058 12418 045 | 30C18 0.90 ' 90AV' 280 | DY51 0.55 | ECCS9 050 | EL8s 040 | PCCB050.95 | Pyso 040
1X28 086 12AU7 0.38 | 30F5 1.00 ; 90CI 0.75 | DY86 0.35 ' ECC91 080 { EL90 042 | PCC8060.95 | PY8] 030
2021 040 | ' 12AV6 045 | 30FLL 0.80 | 90CV 2.40 | DY87 0.38 | ECC1890.65 | EL360 115 | PCFS0 030 | PYs2 035
33 045 | 12av7 0,70 | 30FL121.10 | 807 050 | DYs02 0,37 | ECC807 1.00 | ELS22 150 | PCF82 0.85 | PY83 038
384 '40 124X7 0.38 | 30FL14 0.90 ‘ 811A 1.60 | ESOF 1.85 | ECF80 0.35 | ELL80 0.85 | PCF84 0.60 | PY88 0.40
avd 0,70 | 6C L J2AY7 0.75 | 30L1 040 | 813  4.00 | E8CC 0.70 | ECFS2 0.35 | EM7L 0.80 | PCFS6 0.60 | PY500 100
SRAGY 096 | 6C5GT 0.55 | 6LIS 050 12844 0.65 | 30L15 096 | 866A 0,85 | E180F 1,00 | ECF8041.85 | EM83 050 | pCFsy 1-10 | PY800 047
5U4G 040 | 6CBG  0.40 | SLD20 17BAG 045 | 30L17 095 | 884  0.75 | ESI0F 290 | ECH42 0.75 | EM84 0.35 ' popgg;g.50 | Y801 0.50
EVAG 050 | 6CDEGA ENTGT J2BA7 050 | 30P12 1.00 | 5643 0.0 | BABCS00.38 | ECH81 0.80 | EMss 1.00 | oo | FZ30 038
5Y3GT 0.45 80 | 6P28 ! 12Bk6 050 | 30P19 085 | 6080 175 | EAF43 060 | ECH83 0.45 | EMa7 070 | PCF8020.50 | v oug
523 75 | 6car  0.80 | 6Q7 | 12BH7 0.50 | 30PL1 095 | 8146 1.0 ' EBCS33 0.60 | ECHS4 0.45 | ENol 040 | PCF8050.90 2.95
BZ4t 045 | 6CL6 0,80 | 6847 | 12BY7 0.65 | 30PLI31.10 | 61468 2.50 | EBC4L 0,65 | KECLS0 0.50  EY51 040 | PCF8060.75 | QQV03-10
63012 0.90 | 6CUS  0'80 | 68GT 1281 3.00 | 30PL14125 | 6360 125  EBCSL 0.38 | ECL8L 0.50 | EY80 075 | PCF8080.90 1.25
6AB4 045 | 60W4 070 | 6SK7 2K5 100 | 36A3 .60 | 6939 225 EBF80 040 | ECL82 0.36 | EY81 040 | pogogpo.7o | TIZL 3.80
6AF4A 0,60 | 60Y5 050 | 6SL7(T0.46 | JBK7GT050 | 3545 075 | 7199 0.8 | EBFS3 040 | ECL83 0.70 | E¥82 055 -0 1 1Ten 4,00
6AGH 0.5 | 6CY7 0.75 | 6SN7GT0.45 | 12Q7GT0.45 | 35B5 085 ! 7586 1.50 | EBF89 0.32 | ECL84 0,55 | £Y86 040 | PCL8L 0501 313% g75
6AGT 0.45 | 6D3 055 | 6507 0.50 | 128KR7 0.50 | 35C5 0.60 ' 7885 150 | EBL31 1:50 | ECL85 0.56 ! EY87 048 | PCL82 0.35 | y25  0.85
GALG 0,60 | 6DUG 0.80 | OSK7 050 | 20D1 0.60 | 35D 075 A2293 220 | EC53 050 | ECL8c 040 [ EV88 043 | PCL83 0.65 | U26 0.5
8AJ8 .80 | 6DK6 0.60 ;| 6T8 - .38 | 2oL .10 | 35L6GTO0.76 | AZL 0.60 | EC80 .85 | ECLL800 EZ40 050 | pcLad4 0.45 | U3l .70
6AKs 040 | 6DQ6B 0.75 | 6U4GT 070 | 20P)  0.50 | 35W4 040 | AZ3L 0.55 | ECS6 0.60 20 | EZA1 075 | poyes 045 | V37 0.50
6AKS 060 | 6DS4 1.85 ! 6UsG 075 '20P4 1108523 0.5 | OBLI 090 | ECS2 060 | EF9 0.00| EZ80 028 ) o | US2  0.40
6ALZ 048 | 6EAZ 065 | 6USA 048 ' 20P5 1.80 | 35Z4G 040 | CBL31 1.00 | ECO0 035 | EFa7a 1.00 | k281 029 | PCLE8 135 | y7g 949
4L 0.2 | 6EH7 030 | 6V6UT 0.45 1 20C5 0,60 | B0AD 080 | CYL ~ 050 | HC32 045 | EF40 050 | GTIC 3.00 PCL2000.75 | U78  0.40
GAMs 07 | SEJT 035 ! g;g( e | | e oty . DANUS 089 | BOGSs 30h | EFG 070 | azay oas | borso0la0 | Ulol 078
6405 042 | 6EWG 070 ! 3 b 202 50C5  0.60 : . 38 1. 2 070 | GZ30 0.45 | PCL8010.95 | 2oL  0.50
saQs 070 | e 076 | 833, D88 SOUCVTOED | soobea1se | pRSh 030 | RGGSY OO0 | Erss oas | GZ1 040 | POLAOGOSO | vosi 08
6ARS 055 | 6F6 075 jrvs 078 ! 304Kz 0,40 | SOEHS 0.85 | nos 080 | ECCS2 0.33 | EFss 0.¢ | GZ32 0.50 } PD500 1.80 | U283 085
6ARG 0.65 | 6F6c 045 | apws 070 | sov)  0.30 | SOLEGTO0.60 | Dros 055 | ECC83 0.38 | EFs9 02§ ! GZ34 0.60 | PF86 0.70 | U30! 055
6ASG 060 | 6F1l 050 i 1oC2 0,60 | 30C15 1.00 ) 85A2 055 | DM70 0.60 | ECC84 0,80 | EF91 0,87 ' IABC800.56 | PF81S 1.00 ' U103 070
TRANSISTORS k
BLI2I
2N696 AC128 .15 ppnios
aNEG9T 0.15 AC132 .35 BDI124
2N698  0.80 | AC1E3 .20 w13
gN708  0.70 | ACIS: .16 & ppiay
uN706 010 | ACLST 17 | gris
eN708 015 | AC169 010 | gryg;
2N763 0,86 | ACI7T6 017 gpyaygy
2N929 0,20 ; ACIST 025 | g
oNege  0.20 | ACIS8 0.5 | pE|go
£N087 080 | ACYL7 25 | BFial
uN118t 085 | ACYIS 080 | gpigy
2N1134  0.85 | ACYLy 0256 | Rpjgg
21184 1.85 | ACY20 020 | pyjgq
aN1302 017 | ACY2l 080 | Lp)g;
2N1303 017 | ACY22 010 , Rpjgs
eN1304 0.20 | AD140 .50 | BF197
uN1s05 020 | AD149 046 | ppogo
uN1306 0.25 | ADI6l 085 | ppwgr
2N1807  0.25 | AD162 038 | ypwss
2N1808 0.85 | ADZ1ll 26 | BFWa9
2N1809 .Es ﬁglzllf -fg BEWOI
aN1618  0.17 . "X
SNITII 080 | AFLLS 17 | gz{\i{? Bik0 . MULTIMETERS MADE IN USSR
55‘:5123 Zﬁ 2,’:}}3 1y | BEYIS 8'28 Prices of these exceptionally well made instruments range
aNai60 060 | AFII8 080 | pive 080 from £4-95 to £10-50. Please write for illustrated catalogue.
2N2317  0.85 ﬁg{gﬁ -:00 BFY5:  0.20
2N2218  0.20 7 . BSY26 017
aN92219 .20 | AF180 .88  puyor X Sems BZX6l 1-watt ZE
uN2360A 0.15 | AF181 .35 g Yzé o SYNCHROSCOPE TYPE C1-5 Available  in:  75-8:2-11- 15“1%32%0'}-30-33 36.62.68
aNz4T7 05 | AFLEE 040 By 3’5 volts. 20-20 each. *
uN2646 040 | AF289 .36 v i
4N3805 o.zg AFZ1l 045 g?}eg a g% Made in USSE
2N2923 018 | AFZI2 100 | gcon 0.5 sadetnTERE DIODES
23:{2924 g.la :g;‘jﬁ -55 ocss 0.6 0AS 025 OABI 0-07
aN2926  0.10 270 o X ! ! :
INB0ss 080 | ABYZE 03 oo 8:: on 8&? a5 8.%
aN306¢ Q. . o i
1
isen 000\ ASzie o0 | oo 40 0A47 0-08 0A91 907
4N3134 0,25 | ASZ16 070 . (C3p 45 o4% i e 34
aas 0| SSE1T o Oca 4 0AT79 0-07 0A200 0-07
aNIgw2 017 A8zl 075 | ocu 1 -
2N3393 015 2 . 0045 . °
SNaaes 08 | As7a oo | 058 % MINIATURE SILICON HALF-WAVE
IN3305 0720 §8}87 oo'}g ik 0 WIRE-ENDED RECTIFIERS
uN3402 015 8 . o7 012 IN4002 100 p.i 14 -07
©N3403 015 | BCIOY 010 | geig . 4 P, o
2N3404 0.8 | BCLIZ 010 | o¢75 'g INdo08 ggg By 1A 3.22
uN3414 020 | BCI18 020 | ooy 15 IN539 Dim 5
inois oo | poins 05 7 .. 0 1000 p.i.v. 154 0-25
. 4 00Ty .25 IN5408 304 0-50
. ?\ng;(l)z g%g gg},:é 3} , OCT8D X BY101 114 015
aN3703 010 | BCl4y 0.12 8‘021 D g 3-in_tube fitted with teluscopic viewing hood, giving g;}g‘.’: }’;A 8%2
9N3704 018 BC152 015 | 0083 '2 bright display in full daylight. Sensitivity 10mV/mm DDO00 500mA 0
¥N8707 012 ! poigy  gs | OC180 03 Frepa i S Sl el . | ppoos So0ma oz
aN3708 0.1 .. b v andwi cfs— mefs. Triggered sweep pre-sel e =
SNaTie 010 | BOs oo ! QU0 035 b o¢™il5.510-0-100-300-1000-5600 psec per stroke, | DDO%S 00 B LG ()
oN3819  0.85 | BCl86 0.25 | Oe1Te 0.25 Free;;lunnilxixg ttime based’:l) clts to 200ke/s with 5b\})ilt i
aN3606  0.25 BOY30 025 . 0CITL 0125 crystal calibrator providing timing marks at -05-.2-1-5-
T 080 | BOYSL 030 ' 000 080 | Ao ibestor dineetts calbwated in vol VALUE ADDED TAX
ACTIZ 015 | BOYS4 03¢ | 0C20f  0.60 Inuput attennator 1-10-100. THE ABOVE PRICES DO NOT INCLUDE V.A.T. WEEX
ACiZs 080 | BCY72 015 , 0202 0.85 Power supplies 127/230v AC. REMITTING CASH WITH ORDERS PLEASE ADD
AClze 020 | BCz0 030 = o203 040 PRICE £30-00. Packing and carriage £1-50. PR T (TIE R ER A2 KRR
AC127 0,17 : BCZ11 040 ' 0OC204 0.40 N




Which of these 165 career
cpportunities could earnyou £10...
£15...even £30 exira a week?

Inajobyou
really enjoy

How toqualify inyour
spare time forabetter job

. Make yourself worth more and you’ll earn more. It’s as
simple as that. There are always plenty of people to do the

routine work ~ but, right now, key jobs are going begging for [T Constructi
. o & X . ructional
lack of suitably qualified men to fill them. The basic gualification l Choose from thlS ||St s eoring B I
is tec}'mzcal know-how, When you’ve got that, youw’re in demand MECHANICAL DRAUGHTSMANSHIP Surveyors O
—out in front. 405 E Mech) O AMLED. 0 ihcrworks O
Are you ambitious — willing to set aside about 60 minutes a Meché’zlﬁg's 0 Dﬁfcn ioriigslec. 0 Geology O B
day for home study ? If you are, B.I.E.T. can give you the technical Brg fospeotion [ DSabressTool Hydraulios g
knowledge you need ~ change your entire future prospects. Eng. Metallurgy [ Electrical Inst. of Builders  []
. . N Inst. Eng. & Tech. (] = Draughtsman- Inst. Works
Inst. MotorInd. [] ship  HighwaySup. O
S eaSIGr an Ou In Mainten. Eng.  [J Gen. Draughts- Painting & Dec. []
annm lédlf()hapl/ljmf;all%lvlg'k O _manship | Eggg%lggignleegre B
. . . eet Meta Jig & . u
Make no mistake about it — you could do it. Most people Welding Y P Dranie O e
have unused ability. A low-cost B.LE.T. course helps you ELECTRICAL & RADIO & TELE- nrveving
discover this hidden ability — makes learning enjoyable and so glf{cg%of‘éfec) O COMMUNICATIONS  GENERAL
much easier than it used to be. The B.LE.T. simplified study C&G Agric AR oy O Cqimciloffing.
system gets results fast. Clavzlgﬂéillgéc}sang B Electronics O Farm Science O
. We've successfully trained thousands of men at home — gEgBecnst O faep.oiecomm. | Goner et H
equipped them for higher pay and better, more satisfying jobs, =~ Gomputer Elect, 0 PraciRadioBlec. | Frack Maths te O
steered them safely through City and Guilds examinations gy e Maihs © O ragio Amateurs — Pure & Appiied
- enabled many of them to put letters after their name. I ElectronioEng. 1 RagioBervicing O Newigeration B
With the help of B.I.LE.T., you too could soon be on your Pisctricalbne. O S Repairs ° g BumerTech, O
1 0 ing. ngineers
way to better things. MANAGEMENT &  Trans. Gourse ' [ Tach, Revort
KR?D%CTItONI TV Main. & Serv. J 'l‘ngth'llg A E
uto. Contro. mber Trade
(" OTHERSHAVEDONEIT —SO CANYOU ) M ouctitlor O mosmero  Colwrsivin. 3
) ectronic Data s
Many of the successful B.I.E.T. students who get a recognised Processing g AMIML = -
qualification never thought they had the brains to do it. But you don’t %i‘é‘e’i}fiﬁ’s‘ﬁip E ﬁhEtbc}'ﬂggxg'eer. B
need outstanding brain-power or talent - not even any special education. Inst. Cost & Man Auto Repair O Pl_us 58
W‘lit.h enthusiasm, ?) llittle dﬁterminati%n and a B.LLE.T. home training, . Af%\%unﬁagits E g&gAuto. Eng. O Y & G0
ordinary, average ability will see you through. We’ve proved it over and nst, Marketing press
= i i Management Management
over — thousands of times, in fact! I %egriﬁ%ﬁ%n . = MA A/I%/gu Dipl = LEVEL
otor Trade Man, otor Vehicle
« BEST VALUE FOR MONEY HE EVER OBTAINED. Network Plan. E]l Mechanics 0O
Yesterday I received a letter from the Institution informing that Numerical Cont. O
my application for Associate Membership had been approved. I can Opemmmﬁl XOI\SIJSST‘%“%TIOPAL
honestly say that this has been the best value for money I have ever pggggﬁﬁ Man E A}cﬁiﬁeét(m}: ) B
obtained ~ a view echoed by two colleagues who recently commenced Planning Eng.  [] Building =] SUBJECTS
the course” ~ Student D.I.B.,Yorks. grotliﬁctg)n ]Eng1 0 gui gi%g Drawing E|] [ tick here
HE GOT OUT OF A BAD JOB Sitamanchip . H C&GAme
INTO ONE HE LOVED. FREE S%oisexlfrlg%sin? B Mechagxfics O Coaching for many
“Completing your course, meant going 76'PAGE BOOK Work Study O Carpentry & Join. (0 major exams, including
from a job I detested to a job that I love, with Works Civil& Municipal _ C& G and assistance
“nlgrlmted prospects” — Student ¥.A.O., can put you on the Management O Engineering O in ONC/HNC.,
Dublin. road to success through
HE MADE FOUR TIMES aB.LET. Home Stufdyg IT PAYS TO BE QUALIFIED!
A ourse. It's yours for
“My training with B.I.E.T. quickly the asking, v!]thouto POST TODAY FOR A BETTER TQMQRRQW
changed my earning capacity and in the next obligation. Post coupon 8 L
few years, my earnings increased fourfold” — for your FREE GOPY - To B.LE.T,, . BPWOS
Student C.C.P., Bucks. TODAY ! Aldermaston Court, Reading RG7 4PF 0K
L - Please send full details and FREE 76-Page Book, without obligation,

NAME

ACT NOW - DISCOVER FOR YOURSELF illgg(R(éast“a's Please
It costs no more than a stamp to find out how
we can help you. Tick the subject that interests
you. Then post the coupon (or write). We’ll
send you an interesting 76-page book that will
open up for you a whole new world of
opportunity — and it’s FREE.

B.LE.T, Aldermaston Court, Reading RG7 4PF.

N

OTHER SUBJECTS

Accredited by C.A.C.C.

BRITISH INSTITUTE OF ENGINEERING TE[‘.HHDUEI"
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YOUR COMPLETE AUDIO-ELEGTRONIC STORES

More of everything at the right price. A/l your electronic requirements
within 200 yards— call and see for yourself.

BUILD
THE

TEXA

v FREE TEAK CABINET

FEATURES. New slim design with 6 - iIC's, 1C

with com-
plete kits!

Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.

- Special Gardeners low_ field slim line tra~:zformer.

Fibre glass PC panel, Complete chassis work

HIGH QUALITY & STABILITY ARE PREDOMIJATE FEATURES
~-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.

FACILITIES. On/off switch indicator,. headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag, P.U
Radio Tuner, Aux. Can be altered- for Mic., Tape, Tape-head, etc
(Parts list Ref. 20 on request).

Constructicnal details Ref, No, 2i 30p

SPEGIAL £28'50

P &P 45p

20 - 20 WATT INTEGRATED
I.C. STEREC AMPLIFIER

(As featured in **Practical Wireless®’

P.W, Tricolour
as per April/May
June 1973. Parts list
on request (5’

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

May to August 1972)

% SLIM

DESIGN WITH
SILVER TRIM
Ovefall chassis size
145" x x 2” high

ELECTRONIC KITS
Henry's introduce nz2w huge
range of audio and electronic
kits now in stock, everything
supplied, tremendous value
Detailed list Ref. No. 14 ot
request,

1C RECEIVER
ZN414  Radio integrated
circuit as featured in Practical
Wireless, January 1973.
Article Reprint Ref. No. [9
10p. Price £1-20.

BATTERY TAPE DECK
Garrard 9 voli Tape Dack
with heads, etc: As previously
advertised. Lim<ted quantity.
£9-59, post 30r..

LEARN A LANGUAGE
Recorded Cassettes with step

by step phrase _books.
French, German, 5panish
ttalian. £1-36 per course.

£5-00 per set of four.

KIT
‘LOW COST HI-FI SPEAKERS

PRICE

E.M.l. Size 131”7 x 84", Large Ceramic Magnet,

TYPE 150 6 watt, 3, r I5
ohms £2-20. Post 22p.

TYPE 150 TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3,
or |15 ohms, £3-50. Post 25p.

TYPE 35020 watt with tweeter
and crossover. 8 and 15 ohms. -

. U £7-50: Post 28p.

POLISHED CABINETS 150, I50TC 450 £4-60. Post 30p.

ASSEMBLED IN POLISHED CABINETS (8 ohms)

SERIES 6 {Assem®bled 150 T/C) per pair £16:50. Post 70p

SERIES 8 (Assembled 450) per pair £18-95. Post 70p

ML-3 MW/LW
. | TUNER to BUILD
Hertir
) ! Uses Mullard Module. Slow
135 monon tuning. Built in
e St < .Ferrite aerial. Overall

size 77 x 23" x 31”. TO AL COST TO BUILD
£4:85, Post 15p. All parts sold separately. Leaflet No. 6

“BANDSPREAD*’ PORTABLE TO BUILD

Printed circuit_all transistor design
using Mullard RF/IF Module. Medium
and, Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull outputs fibre glass PYC
covered cabinet, car aerial. Attractive
_appearance and performance.

TOTAL COST TO BUILD £7:98

TEST EQUIPMENT

SE2508 Pocket Pencil Signal Injector £1:90
Pocket Pencil Signal Tracer £1-50 .
THL33D Robust 2K/Volt £4-55 with case £4-95
TEIS Grid Dip Meter 440 KHz—280 mHz £13-45
30 K/V Multimeter £9-2.
With leather case £10: 50

SE500

Just a selection!

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedealic
lighting display,
£12-75, p. & p. 35p.

HI-FI EQUIPMENT
Warehouse prices with
BIG DISCOUNTS plus
demonstrations (for call-
ers) and GUARANTEES.
FREE—24 page detailed
brochure (Ref. No. 17).
You.can see the savings!

00H 20KV Multimeter £4:20. With case £4-95

AFI05 50K/V Multimeter £8-50. With case £9-50

U4341 AC/DC Multimeter with transistor tester with steel

case £10/50

TE20D RF Generator 120KHz-500MHz £16-50. Carr. 35p

TE22D Audic Generator 20Hz—200KHz £17-50. Carr, 35p

CI-5 3” Pulse Scope |0Hz—10mHz £39-00, Carr, 50p

TE65 Vaive Voltmeter 28 ranges £17-50, Carr. 40p
ALL NOMBREX MODELS'IN STOCK

PA-Disco-Lighting

UK'’s Largest Range—Write
phone or call in, Derails and
demonstrations on request.

3 Channel sound to light unit, 3KW. £15-50
3 channel Mic {(built-in) to Ilght 3kW. £38-75
S 70 watt Disco amp/mixer, £49:7.
DISCOAMP 100 watt amp/mixer, £68-85
D)I05S 30 watt Disco amp/m|xer, £32-25

entl-Fcedback Quality Mic,, £11 -5l

1500 0 watt
D700 70 watt £52:7!
DI1000 {00 wact £63-00
GROU#2 301

PA A;npl:ﬁer £43 95

MICS EFFECTS.P S{ ORS

DIMMERS — STANDS. MIXERS. SPEAKE

Evcrythlnx for PA — Disco —lslehtlng

FREE Stock List Ref. No

@ PORTABLE DISCOS — DETAILS ON REQUEST
@® CREDIT TERMS FOR CALLERS

HIGH QUALITY

CASSETTES
The best UK low noise tapes
but at a special price.
'Living Sound’ cassettes meet
the highest internaticnal
standard (IEC 94A). Fantastic
price savings.

10
for | for | for
C60 1-80/2-80
€90 1-33/2-5714-20
Cl20 '1-62'3-15'5-00
Full guarantee. Post paid,

Made by EM! especially for
Henry's.

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. ldeal remote switching
and signalling. Complete with
data and new I.C. circuits,
£5-90 per pair. Post 10p.

p.p. 32p. (Battery 22p).

CATALOGUE

Fully detailed and illus-

trated covering every
aspect of Electronics—
plus data, circuits and

information. 10,000 Stock
lines at Special Luw Prices
and Fully Guaranteed,

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kcfs BAND-

WIDTH, PRINTED CIRCUIT,

FIDELITY RE(I;RODUCTION 'MONO

AND STER
A popular’ VHF FM Tuner for

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.

HIGH

quality

3&7.

TOTAL £6-97, p& 20p. Mk. | Decoder Kit £5- 91.
r

Built IC Decode

+50. Tuning meter unit £1-7

Mains unit for Tuner and/or Decoder PS6/12 £3- 25 Post 20p

MARRIOT TAPE HEADS
4 TRACK' MONC or

2 TRACK STEREO

‘17" High Impedance  £2-00
‘18" Med. Impedance £2:03
‘36" Med.-Low Imp. £3-58
Erase Heads for above 75p
‘63" 2 :rack meono-~

Hil £1-75
‘43" Erase Head for above 75p

Fost
PRICE Paid

{40p FOR CALLERS)
PLUS! FIVE 10p
VOUCHERS
Send to this address—

for catalogue by post only.
All other mail and callers

to “303" see below.

SINCLAIR PROJECT 60 MODULES

—SAVE POUNDS!

Z30 £3-57; Z50 -£4-37

STEREO 60 PZ5 ™ £3.97
£7-97; PZ8 £477

PZ6 £6:37;

Transformer for PZ8 £2.95

Active Filter Unit £4-45
Stereo FM Tuner £16-95
ICI2 £1-80; QI6's £15 pr.
Post etc. 20p per item

PACKAGE DEALS

Post 25p
2xZ30, Stereo 60, PZ5 £15-95
2xZ30, Stereo 60, PZ6 £18:00
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95
PROJECT 605 KIT £19-95

7 SEG & NIXIE TUBES
(Post [5p per | to 6)
XN3, XNI3, GN6é6 0-9 side

view with data, 85p.
GNP.7, GNP-8 0-9 side view
with decimal points and data,

$5p.

3015F 7 seg £2 each. £7 per
4 with data.

12 and 24 hour clock circuits
Ref, No. 3t t5p.

™iniature Amplifier

5 transistor, 300mwW elp.

Fxtted volume and sensitiviey
ontrol, volt . operated.

£| 75 each P/P |

subject to VAT).

All prices are exclusive of 109 VAT
which must be added to all orders inc.
carr/packing. (Note: Catalogue is not

EDGWARE ROAD, W2

RADIO
LIMITED

309 PA-Disco:

.354- 356H|gh ] dehtyand ape Equ

See earlier page of this magazine for
transistors, 1.C.’s and Semi Conductov
prices—latest list Ref. no. 36 on request.

E. & O.E.

Quality Slider Controis
60mm strokes singles and
ganged. Complete withknobs,
5K, 10K, 25K, 100K, 250K,
500K, | meg, Log and Lin. 40p
each, 10K, 25K, 50K, 100K,

250K, Log and Lin gangcd
60p each
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