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Four fully wired units ready to
‘plug in’.

¢ SUPER 30 AMPLIFIER (15 + 15
watt) in veneered housing

Y GARRARD SP25 MK HI Turn-
table on Plinth with cover

Y GOLDRING G850 Magnetic
cartridge with diamond stylus

Y PAIR OF STANWAY II Speaker

Units
Special Total Price .
Carr, £1-50
Terms: Deposit £12.75 and 9 monthly
payments £9-37 (Total £97-08).
Y Super 30 Amplifier (15 4 15 watt)
in veneered housing
Y Goldring GL69 H Transcription
Turatable on Plinth as illustrated
% Goldring Magnetic P,U, Cartridge.

+ Pair of Stanway II £99 7 Carr,
-

speaker units. £1-50
Terms: Deposit .£14-75 and 9 monthly

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

Matching as recommended for optimum performance.
Package prices apply providing all individual units are purchased
from any branch within 3 monihs. See leaflet.

HIGH-FIDELITY SEEOPﬂCKAgE;EQS

: = !y TA12 AMPLIFIER
; il 65 + 65 watt
housing
% GARRARD SP25 MK III Player
unit on Plint]
% GOLDRING CS90 Ceramic P.U

in veneered

Cartridge with diamond stylus
% PAIR OF DORCHESTER
Loudspeaker Units
Special Total Price £59
. Or Deposit £9 and
i monthly payments
£6°25 (Total £65-25), Carr. £1:25
Trans. Plastic Cover £3:15 extra.
PACKAGE AS ABOVE but with
Garrard 3000 Autochanger and Sono-
tone 9TA Ceramic Car-
tridge in lieu of SP25 c
and CS90 Carr. £1-25
Or Deposit £8 and 9 monthly pay-
ments £5-58 (Total £58-22)
Trans. Plastic cover £3:15 extra.

% Response 30-20,000 c.p.s.
section series cross-over system (3) 8 X 5in. high flux middle range speaker. (4) High

Special Total Price
payments £10-52 (Total £110-33).
Impedance 15 ohms Carr. 65p
% Performsnce comparable with units costing considerably more.
efficiency tweeter. (5) Appropriate quantity acoustic damping material. (6) Handsome
Teak veneered cabinet. (7) Circuit and full instructions. Terms: Dep. £24-60 and 9 monthly

‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM
“% Moderats size only £5 x 14 X 10in. COMPLETE KIiT £2 3
ﬁ Congista of (1) 12in. 15 watt Bass unit with cast chassis, Roll rebber cone
surround for ultra low resonance, and ceramic magnet. (2) 3-way quarter
payments £2-47 (Total £26-83).
DEMONSTRATIONS AT ALL BRANCHES

Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed circuit con-
struction employing 10 Transistors plus Diodes, Qutput rating I.H.F.M. Frequency
range 20-20,000 c.p.s. Bass Control + 12db. Treble Control + 13db. Selector switch
for P.U, or Tape/Radio. For loudspeaker output
impedances of 3 to 15 obms. For standard 200~
250v. A.C. mains operation. Attractive Black and
Siiver finished metal facia plate and matching
control knobs.

COMPLETE KIT OF PARTS INCLUDING
-7 FULLY WIRED PRINTED CIRCUIT and
comprehensive wiring £l I .50 Carr.
diagram and instructions 40p

0r FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £14.99 or
dep. £2-20 and 9 monthly payments £1-70 (Total £17-50).

HIGH FIDELITY LOUDSPEAKER UNITS .

Cabinets latesi style Satin Teak veneer. Acoustically lined or flled
acoustic damping. Ported where appropriate. Credit terms available.
DORCHESTER (Iliustrated) Size 16 X 11 X 9in. appr. Range 45-15,000
¢.p.8. Rating 8-10 watts. Fitted High flux 13 X 8in, 9.45 .g
Dual Cone gpeaker. Imp. 3 or 15 ochms. Carr, 40p, " B
STANWAY Il 8ize 20X 10§ X 94in. approx. Rating 10 watts, Ine. 18 X 8in, speaker
with highly flexible cone surround, long throw voice coil and 10,000 line magnet. High
flux tweeter. Handsome Scandinavian design cabinet. Range 35-20,000 c.p.s. Tmp.
8 ohms. Gives smooth realistic sound output. See ‘package offers’ for £|7.85
illustration

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

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION
HIGH FIDELITY OUTPUT OF 6-5 WATTS PER CHANNEL
Designed for optimum performance with any crystal
or ceramic Gram. P.U. cartridge, Radio tuner, Tape
recorder etc. Jk 3 sepatate switched input sockets
on each channel % Separate Bass and Treble controls
“% Slide Switch for mono use ¥ Speaker Output
3-15 ohms y For 200-250v. A.C. mains % Frequency
Response 20-20,000 c¢.p.s. —2dB +% Harmonic Distor-
tion 0-39; at 1,000 c.p.s, Hum and Noise —70dB % Sensitivities (1) 50mV (2) 400mV
(3) 100mV. Output rating I.H.F.M. ~ Handsome finich ¥acia plate & Knobs.
COMPLETE KIT O¥ PARTS WITH FULL £ I 5 .500&“‘. Factory built with £1 0
WIRING DIAGRAMS & INSTRUCTIONS. 40p. 12 mths. guarantee £19+5
Deposit £8 and 9 mthiy pymts £2:15 (Total £22-35). Or in Teak veneer housing £23
Dep. £3 & 9 mthly payments £2-55 (Total £25-85). Send 8.A.E. for leafiet.

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 fre.quency range £ 5.95 Carr.
ensure surprisingly realistic reproduction. 30p
OR SENIOR 158 WATT INCLUDING £6.95 Carr.
HF126 15,000 LINE SPEAKER I5p -

AUDIOTRINE HIGH FIDELITY SPEAKERS

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

at low cost.

HFS0BT 8 10W £2-38 |HFI2D 12" 15W £476

HF102D 10 10W 2340 HF126 12* 15W £5350
7 HF120 12”7 15W £426 HF126D 12" 15W £580

" FANE 807 HIGH FIDELITY SPEAKER

A full range 8in. 1¢ watt unit for excellent sound quality, in suitable
enclosure, Cast chassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c¢.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 25 Hz tc
15 KHz. Gauss 10,000, Impedance 3 or 8-15 £). STATE £3.85

WHEN ORDERING

HI-FI SPEAKER ENCLOSURES MODERN DESIGN

Teak veneer finigh. Acoustically lined. All sizes approx.
Carr. 85p. per enclosure,

JE8 8ize 16 x 11 X 9in. Pressurised.
Gives pleasing resuits with,

any 8in. Hi-Fi speaker. £5.35

R.S.G. Mkill SUPER 30 HIGH

A COMPLETELY NEW DESIGN
FURTHER IMPROVED IN BOTH
APPEARANCE and PERFORM-
ANCE. REPRESENTING VALUE
FAR HIGHER THAN THE

PRICES SUGGEST.

Only high grade components by
leading manufacturers;
COMPLETE KIT OF PARTS
Or FACTORY BUILT with 12 months
guarantee. Dgg. £5-75 and 9 monthly
payments £3-50 (Total £37:25.)

£33-7H
Or FACTORY BUILT in cabinet as FOUR DIODES
illustrated, Dep. £7 and 9 monthly

payments £3-99 (Total £42.91) £38 75 JOURIEESHIBIcRS

TECHNICAL DETAILS (Applying to each channel where appropriate)

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

PRINTED CIRCUITRY
TWENTY SILICON
TRANSISTORS.

SES8 For optimum performance R
with any 8in. Hi-Fi :
speaker. Size 22 X 15X 9in £6-47
N Ported.
smtm For outstanding resuits IS{EIF.? For exclnt dj.)l'imcne with 12in
with 10in. Hi-Fi spkr. i-I"i speaker and Tweeter.
Size 24 15 X 10in. P'td. 6.7 Size 25X 16 X 10%in. £7.87
==, R.S.C. BATTERY/MAINS CONVERSION UNITS
%' s TYPE BM1. An all-dry battery eliminator. Size 5% X 4% X2in.
,,'..;-i" 1 approx. Completely replaces batteries supplying 1-5v and 90v,
Eﬂtﬂ.?- 9 to battery radio where A.C, mains 200/25Gv. 50cfs is available.
e 2 hsied COMPLETE KIT ABSEMBLED READY
T WITH DIAGEAM £3.25 FOR USE £3.75
R.S.C. TA6 6 Watt HI-FI AMPLIFIER
200-250v. AC mains operated. Frequency Response 30-20,000 c.p.s. E
—2dB. Harmonic Distortion 0-39 at 1,000 c.p.s. Separate Bass and
Treble ‘lift and cut’ eontrols. 3 input sockets for Mike, Gram, Radio
or Tape. Input selector gwitch. Qutput for 3.15 ohm spkrs. Max. sensitivity 5mV
Output rating I.H.F.M. Fully enclosed enamelled case, 92X23X5%in. Attractive
brushed silver finish facia plate 10% X 83in. and matehing knobs.
Complete kit of parts with full wiring diagrams and instructions. £7.50 Carr
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £9-75 40p
“ SATIN SILVER METAL FACIA with black Jetter-
ing. Black edged knobs with bright silver centres.
% PUSH.-BUTTON SELECTOR SWITCHING
v NEON INDICATOR
% JACK SOCKET FOR HEADPHONES
“ CABINETED MODEL VENEERED IN SATIN
. TEAK. SUITABLE FOR ANY MODERN PICK-
UP CARTRIDGE CERAMIC or MAGNETIC,
REGARDLESS OF PRICE. WE RECOMMEND
USE WITH THE BEST ANCILLARY EQUIP-
MENT THAT CAN BE AFFORDED.
QUTPUT: 15 watts R.M.S. (Continuous) into § ohms,
10 watts R.M.S. (Continuous) inte 15 ohms.
HUM & NOISE —75dB Min. Vol. —65dB Full Vol, HARMONIC DISTORTION
FREQUENCY RESPONSE: —3dB 7Hz to 70kHz 0-19% at 1000 Hz 10 Watts
TREBLE CONTROL: +16dB to —12dB at 14kHz
BASS CONTROL: +17dB to —16dB at 40Hz CROSS TALK —58dB
SENSITIVITIES: Disc Mag. 2.5mV. Ceramic35mV. Radio 120mV. Tape 120mV.
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio.
3) 'Tap;s_Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker
connections,

wwWw americanradiohistorv com
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imature solder.,»g

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

CN.240 Miniature soidering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare,
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70

G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces, Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 voits. Spare bits 1/8*,3/16' and %4’ are
obtainable. Price £1.83.

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

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

safety: fitted with 3/32*/ iron coated bit. Spare bits 1/8"
3/16° and %" available, Can also be supplied for 220 volts.
Price £1.80

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

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

E.240 20 watt 240 volts soldering iron fitted with
%' iron coated bit. Spare bits 3/32*, 1/8* and 3/16"’
available. Can also be supplied for 220 and 110 voits.
Price £1.80

ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit. Spare bits 3/32"*, 3/16°* and %"’ available.
Can also be supplied for 220 and 110 volts. Price £1.83

SK.1
SOLDERING
KIT

The kit contains a
15 watt 240 volts
soldering iron
> fitted with a 3/16" bit,

nickel platéd spare bits of 5/32" and
3/32", areel of solder, heat sink,
cleaning pad stand and booklet ""How
Price £2.75 toSolder’”. Also available for 220 volts,

| enciose cheque/P,0./Cash
(Giro No. 2681000)

Name _
Address I

SK. 2
SOLDERING KIT

This kit contains a
15 watt 240 volts
soldering iron fitted
with a 3/18" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
Pri of solder, Heat Sink,
rice amp fuse and booklet
£2.40. “How to Solder”

Please send the Antex
colour catalogue.

Please send the following:

MES. 12

A battery operated

12 volts 25 watt
soldering iron complete
with 15" lead, two
crocodile clips for
connection to car
battery and a booklet
“How to Solder” packed
in a strong plastic wallet.
Price f?‘f

from electrical, radio or car accessory
shops or from Antex Ltd., Freepost

(no stamp required) Plymouth
PL1 1BR Telephone 0752 67377/8

oue I
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All prices in pounds and new Pence
ABAG 20(7C5  £1413|125R7  40}37 40, DAF9] 30 ,EBL3! £1.50 KL4! 80)N10x  £1.50 PLi08 90 TABCH0 40
VALVES lGBFh 14117 50| 4u 50| DAFYS 48] ECG0 3311214 65(0.4‘: 88! PL50Y £1.10| UAF42 56
194Q5  50{50B5 su DCCA0 £1.85 F ‘BT 35| ELR{ 25 0cs 38| PL80Y 5/ BC41 50
1A7GT 45 613.16 20D1 501505 50| DF'33 55 301 E195 0z4 40/PX4  £2.50/ U'BCS1 40
1CP31 $7-00 6BQ7A 5| 2082 70|50CDA(: £1.20 | DF70 45 501 ELLX0 g1 oo PC%6 60| PX25  £2.50|UBFR0O 40
IDG 50|6BR7T 20L1  £1-10{50L6GT 55| DFoI 30 45! USSR 60| PYia 63[UBFRY 85
SOISBRH 85|20P4  £1.10|75 eo 80 PC9T 50| PY&i gojrcess 43
556887 20P5  £1.20|7s ! 85!PCCKd 40| PY&2 35I0CCRS 40
40[6BW6 256 85|80 391 £7-oo I-»(H 21 40'PCCRy 50| PY83 38/ UCK80 55
80|BBWT 25L6GT  50|R5A 50| DHYT7 35| ECH35 £1- 40/ PCCING 55| PY500 £1.00
30{6C'4 25Y5 85]150B2 60! DK32 45| ECH42 40| PCFR0 30{PYs00 40
806050 2574 801504 80 DK 40 ECHS1 30 I“?d“ 50! PCUF82 35| PYnr0I 50
40| 6C5 25Z5GT 55 am _56|ECHs3 45 BZ4! 501 PCKRI 60| R2 75
50|6CD6G 2576 658 DK 50| ECL80 i 27| PCFRE B0 RIY 50
50{6CHG 30C1 30 ﬂl.ﬂ \\£3-75 DL66  £1:25 | ECLR2 29\ PCFB01  B0isIse  £1.7610
35/60W4 30C15 80!8662 75| DL92 35| ECL&3 80! PCF80?  50)5P4 50, U
481616 30017 96954 80| DLY% 40| BCL8G 40!/ PCFR05  80|SP4! 60;
75! 6K 20014 801625 55| DLS4 48| ECLL%00 48/ PCFROG 70 |SPGI 75
35 6F1 30F5 8540224 R £5. 50 DL9S 50, 1 80 PCF&OR RS |STV uso/s0
451675G 30FLI 765763 DL96 45| EF9 £1.50 | PCL82 £10.00
40/ 6160 30FLi2 £1.2017193 30 DM70 45/ KF373 £1- £1.00| PCLR3 £1:00
40| 618 30FL14  85|7475 50| DY86 33| EF30 £1.25 PCL&4 75
806111 30L15 86| A61 48| DY87 33| KF4L £2.05 | POLRS £1-00
75/6F13 30L17 80| ATPS 45|E8SCC 65| EF50 25(KT&I _£1.75| PCLs6 60
40]6F14 30P4  £1.12/ATPS 80 EA50 20| EFR0 95 KTRITCUS) | PD50O 75
35| 6F23 30P 12 80 ATPT 80| EABCKO 35|EFSH 35 £1.13{PEN 44 5ivMpic 85
6124 30819 85 AUz £4.00|FAF42  B5|EF86 30 KTRE £2.00| PENBS £3.00( 50
5 35|65 30PL1 75 AUS 75|EB9I 20 EFsy 28 KTW6I£1.00 PEN45 go| VP4l £1:25
SAMD 83| gFuK [ 30PLIS 83 AZI 55| EBC33  50[EFY) 33 KTZ41  §0|PEN46 80, VR105/30 38
64Qp 38| 6F32 25 |6V6GT 30PLI4 90 AZ3i §5|EBC4l 55| EbFu2 85 ML4 88| PL36 35| VR150/30 85
6ASTU 85606 25 6X4 gg;\ﬁv ;g tghg' £1-<7)g ];‘183;390 :;g I;l]f;!*i ;3 MLE 10 gtﬂl gg ARG I 75
9 . 50 85L H35 i BFS0 SF183 ap K2 e o
S TINS5 S HU 28| 6X50 ki 35W4  36jCL33  £1-30| EBFS3  g0lEFiss 35, 04 S0ipray gg| \\ 120 £1.00
6AU6 25|6J5M 50 6564 40)128HT 35|55y 70|CY30 €3|EBF8Y 30| EL32 50 MU TBlpygs g0 VP08 £3-00
6B4G;  £1:00|6J5G 12807 40|35746T  60)CY3I 43/EBL] £1.00 | EL33 £1.25/MX40 83 PL5G0 011404 60| \WsIN 63
68BN 951 6J50:T 50l1o8K7 5013525 50§DAC32 50| EBL2I  60]EL34 50 N7R  £1.50! PL504 so‘l 501 £1.18] Y63 50
5 9N3819  3b AD149 50 BCI69C 16 GRT882 85 |NK 33, 0AZ200 50,0035 50 OCRTD 20179170 10
Transistors 2N4289 15/ AD161 87, BF398 281 GITM 37|NK 24.0AZ207 47|0C44 17 OCR2 25|ZR17% P on A
P AAZ12 30 AF115  25{BFYS0  22{KSI00A 20|NK 2510AZ210 12100820 200 ZTX107 15
IN914 07,2N697 15]oN244d 191, 4ATI26  201AFI1T  25/BFY51 20, MJE520 870470 10 601 0¢84 25 ZTX108 12
18113 85/2N706 10(oN9646  45:AC127  25/ASY26  25(BY106 15/ MJE2D55  OATI 10 80'0C170 95 ZTX300 12
18202 2312N1132 20|ACI28  207BC107  10/BZY88 15! £1:37. 0484 08" 65'0C171 30 4TX304 25
206302 22/2N 1305 ACY20  20{BCI0R  10|CRS1-40 47{MJIE3065 87!0485 12 0AZ242 12°0C200 40 ZTX500 18
23371 222N 147 55  75{ACY39  50:BC10%  10/DD003 5{NKT212 2710A91 07 OAZ246 20 OCPiI 97 ZTX50% 17
2N404 20122160 60i2N370z  10'ADI4C 50 (GET162  30{NKT214 15 OA21l 30 20 ORPI2 50 %TX531 25
TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE
Express Postage & Insurance 5p one valve plus Ip
each additional valve. ORDERS over £5 Post free. 6,000 types in stock send for lists, 5p.
““Renowned for Service’’
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW16 2BS
] | B el 01.769-0199/1649. Open to callers Mon-Sat 9 2.m.—5 p.m. Closed Saturday [.00—2.30 p.m.

The Unique

MULTI- MINI TWIN-VIGE

TRANSISTORISED F.M. tuner
o with A.M, gzng, slow matian
d3—t0aMes, with ciremit

i, £214p.

B.F.W. 10 Foi
£1-00p,
SWITCHED JACK SOCHET
STEREQ. Chroume bl with

white frant 1et. 30p sach.
Al items poskE-paid in
GREAT BRITAIN
P-C BOARDS {nof -compu
nanelsl.
1 ol B iran
1aifgqt

4-STATION INTERCOM

h anmiarkad)

Solve your communica~
tion problems with this
4-Station Tnn;utor Intercom system (1 master and
3 Suba), in de-tuxe plastic cabineis for desk or wall
mounting. Callftalkflisten from Master to Subs and
Subs to Malten. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operates
on one 9V battery. On/oft switch. Volume control.
Complete witn 3 connecting wires each 66ft. and
other accessories. P. & P. £0.40.

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

INTERCOM BABY ALARM

ingle wave batd
1o

E1:50 the three

1 oft ".tran-—*mtor :

An extra “‘Pair of hands’’ for OUR
those tricky jobs PRICE

"'._'_._,_,_.—_,_.--‘
Bame as 4-Staimn n-ercom for two-way iastant

communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery 14p. P. & P. £0.25.

ASSEMBLY—SOLDERING—
GLUING—WIEING—-DRILLING
@INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.
®JAWS WILL FIRMLY GRIP, ROUND,
FhA];"S SQUARE, OR HEXAGONAL

PARTS.

£1-25p the lhree L,

TWIN VICE: £5.90 25p P& P)

ALSO AVAILABLE

SINGLE VICE: £3.37; 2ip P& P)
COVENTRY MOVEMENT CO LTD.

BURNSALL ROAD COVENTRY
CV5 6BU STD 0203-74363

100

SURPLEGTRONIGS

216 LEAGRAYE ROAD,
LUTON, LU3 14D, BEDK.

www.americanradiohistorv.com

ciency with this incredxble De-luxe Telephone AmpH-
fiez. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch, Volume Control. Battery 14p. extra.
;’d & P. 22p. Full price refunded if not satisfled in
ays.
‘WEST LOXDOXN DIRECT SUPPLIES (PW.8)

169 KENSINGTON HIGH SYREET, LONDON, W.8.
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electronics
reall
m 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.

- s o~ ':tv@"g::gig;‘}-»“‘ W} = .“(‘éf‘__«a&_":’z‘g

Taed

e S R B A aila

1/ BUILD AN 2/ READ, DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build por=g

an oscilloscope which 3 &%*

remains your property. =] 2y

With it, you will become £

familiar with all the - ‘}f*'ﬁ’

components used in as used currently in the [

electronics. various fields of electronics.

e P N e T A

L i3

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method—no maths, and
radio receiver, electronic switch, simple a minimum of theory—no previous knowledge

required. It will also enable anyone to under-

transmitter, a.c. experiments, d.c. experi- stand how to test, service and maintain all
: ments, simple counter, tim circuit, ' . ;
y CIRCUITS & SEE HOW P B delayTeeu) types of electronic equipment, radio and TV

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic

.| THEY WORK, including : SEEIDT RTceduEst receivers, etc.

i R PR ; R SNSRI e
--—-——_—__—_—_——-—_—_—_—_——-—_-—-——--—--
I POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, |
l for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: I
I we do not employ represenfalives
I BROCHURE  name BLOCK CAPS :
| or write if you prefer not to cut page ADDRESS PLEASE wLe2 i
_—_-—___-——-—-_—_-—_—_—_——_—_—_—_—_—_—_-

special free gift also to all our students

101
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The largest selection

NEW LOW PRICE TESTED S.C.R.’s | KING OF THE PAKS  Unequalied Value and Quality |NEW QUALITY TESTED PAKS
PV 1A° 3A A 10A 164 30A Pak Desceiption Price
TO-5 TO-66 TO-66 TO-48 TO-48 . 3
£p £p D £p . £p £p SUPER PAK NEW BI-PAK UNTESTED Q1 20 Redapottrans. PNPAF.......... o-go
50 028 09 04y 050 053 115 SEMICONDUCTORS Q2 16 White spot R.¥. trans. PNP . 050
1007 025 033 053 3-28 g-gs 1-40 Q3 4 OC77 type trana. , 0-50
200 035 037 057 061 07 160 Q4 6 Matched trans. OC44/45/81/81 0-50
400 043 047 087 075 083 175 | Satisfaction GUARANTEED in Every Pak, or money back. Q5 4 OC75 transistors .. . -
600 058 057 077 097 125 = . Q6 4 OC72 transisiors .
800 063 070 080 120 15 400 |[Pak No. Q7 4 ACI28 trans. PNP high gain .
U1 120 Glass sub-min. general purpose germanium diodes - .. ..... Q8 4 ACI26 trans. PNP .
2 9 0C81 type trans. .
SIL. RECTS. TESTED T3 60 Mived germanium transistors AFTRF . OO (G g trane. . i 8
PIV 300mA 750mA 1A 15A 34  10A 380A § T3 75 Gernnium gold bonded diodes sim. OAD, 0A47 811 3 ACmZ}/éQE comp. pairs PNP/NPN 3
LI p fp & fp fp JU4 40 Germanium transiators Hke OC81, ACIZ8................ 12 3 AFLIE type trans, e
50040 005 005 007 014 02 047 |re o o : QI3 3 AFI117 type brans. .
Us 60 200mA sub-min. 8il. diodes ..--.ovevoeiiii ey Q14 3 OC171 H.F. type trans
100 0-04 008 005 013 016 023 075 — = A TR g (F. WD 88
200 005 008 008 014 020 024 100 U6 30 Silicon planar transistors NPN sim. BSY95A, 2N706 Q15 & 2N2926 sil. epoxy trans. ..
400 008 013 007 020 027 037 125 | U7 16 Silicon rectifiers Top-Hat 760mA up to 1,000V .......... 8%*73 ‘;’ gg’{;slﬁfé }lglvz;mlss s’errluzbtram. s
Jo0o9r 018 D10 085 034 D5 230 | (B 50 Sil planar diodes 250mA, DA/200/202 S R S SR A
1000 011 025 015 030 046 083 250 | U9 20 Mixed volts 1 watt Zener diodes...... Q18 3 Madt's 2 MAT 101 & 1 MAT 121
1200 — 083 — 033 057 075 — [Tl 30 PNP siticon planar transistors TO-5 sim. 3N1132 Q20 4 OC44 germ. trana. A.F.
T13 95 PNE-NPN sll. transistors 0C200 & 25103 oy ACLyINEN ke
TRIACS FULL RANGE' OF § U14 150 Mixed silicon and germanium diodes ......... : Q23 10 OA202 sil. diodes sub-min.
. ZENER DIODES Uls 25 NPN S lanar trausistors TO-5 sim. 2N697 . 050 § Q24 "8 0A81 diod -
VBOM2A  6A 104 15 25 ilicon planar traunsistors 5 2 7 Q2 Hodes - X
. VOLTAGE ~ RANGE § ii—55700p wificon rectifiers stud type up 10 1000 PIV - 050 | 925 6 INGI4 sil. diodes 75PTV 7oma ... O
TO-1 TO-66 TO-88 7 t diod 5 !
2.33V. 400mV (DO-7 T 06 Tam PP AF U istors TO-5 Tike ACY 1582 o50 | 928 8 0A85 germ. diodes sub-win. ING 0-50
£p €0 £p | Case) 18p ea. 1} W (Top- ‘ Zevmanum ransigtors d Q27 2 104 B00PIV sil. rects. 1845R -
100 30 50 w8 Hat) 18p ea. 10W (80-10 | U188 6-Amp ailicon rectifiers BYZ13 type up to 600 PIV.. - Q2R 2 &il. power rects. BYZI3 ..........
00 50 ;0 g0 [ Stud 25v°/ea. All fullg U19 25 Silicon NPN transistors like BC108 g Q29 4 ?il.t{):g\gég x uN696, 1 x 2N697, -
= tested 5 tol. an 5 il i S 7 3 X 2 iy | 0 Spupm— -
400 70 w5 110 marked. State voltage | D20 121:5 Amp silicon rectifiers Top-Hat up to 1,000 PIV . . 080 § 030 7 8l switeh trans, 2XTORBNE 1.1 0:50
required. T21 380 AF. germanium alloy transistora 2G300 series & 0C71 .... 0-50 Q31 6 8il. switch trans, 2N708 NPN. ... .. 050
DIACS 723 30 Madt's like MAT seriee PNP transistors 3 Qa2 3 PNP sil. trans. 2 x 2N1131, 5
. . . g i ; " Eo—— 50 1 x 281133 + wrr: s e e . 050
Tatacs oF  WITHL 10amp POTTED . | U2 90 Germmotum 1 Awp rectifiers GIM up 1o 399 F[ ggo Q3% 3 8il. NPN trans. 2N1711 . 050
BR100 (D32) 87p each | BRIDGE RECTIFIER | U202 300 Mojs eilloon|trensiatory 0 SO iz - Q34 7 SiI. NPN tranc. 3N2368, 500MHZ.. 0-50
———————_ h ink U26 30 Fast switching silicon diodes like TN914 micro-min 050 | @35 3 Bil. PNP TO5 2 x 2N2904 &
UNUNCTION on heat sink- T36 10 1-Amp BOR’s TO-5 can up to 600 PIV CRS1/25-600 100 o, })};3%‘;1:90;0 o 'ébbiii{'z . 056
T4, Eqvi. 232046 100PIV. 90 each | {731 50 ST Pianar RPN trans. low noise amp SN3707 . 050 | 36 7 2NBi6 TOE plastic g
2‘7[}, “each, 25-09 25p ‘U%2_ 23 Zener diodes 400mW D07 case mixed volts, 3-18 050 1 Q37 » 1\130‘,3 NPN
100 UP 20p. JUMBO U33_ 15 Plastic case 1 amp silicon rectifiers IN4000 sorier. O fgsn o e of 03 050
> - N trans. 2 5 0
COMPONENT T34 30 Sil. PNP alloy trans. TO-6 BOY26, 28302/4. .. 080 | T N o T D o0
AL SOR SLANAR: PAKS T35 25 Bil. Dlanar irans, PNP TO-18 2N9906. .. ... .. G50 | Q41 5 Plastic NEN 106 ska00t. > 050
30-99  9p; 100 ub, T?6 25 Sil. planar PNP irans, TO-5 BFY40/51/52. ..., 050 | Q42 6 NPYN trans. 2N5172...... -
8p each: 1000 off, MIXED 037 30 Sil. alloy trans, 80-2 PNP, 0C200 28392, . 0-50 gﬁ ; ggg’zr:"‘f‘i‘fg‘cw S e
Dy cac  ayLy-tested ELECTRONIC = | U738 20 Fasi switching sil. trans. NPN, 400c/s oR3011 . 080 | 515 3 BCL13 NN TO-18 branie —vo o, 050
- COMPONENTS U39 30 RF germ. PNP trans. 2N1303 5 TO-5 .. Q46 3 BCI15 NPN TO-5 trana. . ....... 0-50
FREE Exceptionally | U40 10 Dual trans. 6 lead T0-5 2N2060 S SIrhigteainidBolssxincles 150
One 50p Pak of your good value U4l 25 RF germ. tranz. TO-1 O0C45 NKT72 Q49 4 NPN trans. 2XBFY51, 2 x BFY52 0-50
own choice Iree with} po o (anacitors, | U42_ 10 VHF germ. PRP trans, TO-1 NKT667, AFL7 Q50 7 B8Y28 NPN-switch TO-18 ... 0-50
orders valued £4 or over. § "0\ otetics  and | U438 95 Bil. trans. plastic TO-18 A.F. BCIIH/IT ... . ... o 7 L e 080
SPECIAL 3';2&1 pl;ixx::arxnp(;:)‘;gxt gﬁ 2(_) :il'sté:;a' p:?;c T(:'S 1;0025/116 100 Q53 25 SiL. k‘\:] germ. trans. mixed all o
tely 3lhs in weight. 5 T3A s TO-66 up to 6 Tee e 2 marked new ....................
OFFER ?’]raice- incl. P. & P.
2X2096 (Y) (0) £1.50 only PRINTED CIRCUITS—EX COMPUTER
30 for 50p, 25 for £1 | Plus your satisfaction or . i . eine 1. ) Packed with and
20,000 TO CLEAR } money back guarantee. Code Nos. lneutl?ned above are given as a guide to the type of device in 10 boards give ag\mranteed ,30 tranq and 30 dioder,
the Pak. The devices themselves are normally unmarked. Our price 10 boards. 50p Plus 10p P. & P. 100
CADMIUM CELLS | BRARD NEW TEXAS Boards £8, T. & P. 30p.
ORPI12 43p GERM. TRANSISTORS
ORP60, ORP61 40P each Coded and G toad S{L%g%n PHOTO TRAN-
SIS’ . TO-18 Lens end
GENERAL PURPOSE | Pak No. EQYT POWER TRANSISTOR BONANZA! NPN 8im. to BP X 95 and P21
N;g su.{‘cgis SWITCH- | 7 g ons71s  oC71 . BRAND NEW. Fuli data
I T . TO-18 iy o GENERAL PURPOSE GERM. PNP available. Fully guaranteed.
st 70 snvoes, Bsy-| 12 B D34 005 N oiea aPloo. BRAND NEW 1O case. ross. |ADI6l  wpv Qty.  1-2425'99100up
27/28/95A. Alt usable| 4 ¢ Snaair 0GRl REPLACE.:—QC25 28-79-30-35-35. NKT 301-403- Price each 45p 40p $5p
devices no open or short | nr ¢ Gasger OCRY 404-405-406-430-451-452-453. TI3027-3028, 2NU50A, AD |62 -
sircuits. ALSO AVAIL-| 22 2 282990 JCF% 2N456A-457A-4684, ON511 A" & B. 201220-222, ETC. FNE
.?b?u%ﬁsmnlgi};n&%.hlo T7 8 9G345B 0G4S VCBO 80V VCEO 50v IC 10A PT. 30 WATTS Hie | 3/P conpp FET’S
2, 5 5 En e -~ 30-170.
| T8 .8 2G378  OCTA GERM TRANS. L1
ordering please state 5 : PRICE 1-24 25-99 100 _
preference NP or PNP_ | 19 & 203094 211302 R 48p each 40p cach 30p each | OUR LOWEST PRICH J{2N3819  38p o2Nbdss  50p
50 Fad e All 50p ench pak SILICON High  Voltage 250V NPN ORGADIRE RIS e amay
20 or - ach pak 0 N E
30 For 100 wemeemameee | § TO-3 case. G.P. Switching & Amplifier 2N3055 SILICON 50 WArTs J| ZNe823  80p MPF105  40p
100 . 1-75 Applications. Brand new Coded R 2400
0 For 2§2080 NPN SIL. DUAL \ 1 ] MATCHED NPN/PNP
500 For  750) TRANS. CODE Diggs ||| 1.CBO 200/VCKO 10070 64/30 Watte. |\ ppsm | BIF 19 PN TO-3
1000 For  13-00| TEXAS. Our price 25p B ltmpel 20/ o T Plastie. NEW EDITION 1971
Ak i) ity OUR PRICE EACH : 1og up | FOWER NPK | 5ip 2 e, Brand
PHOTO TRANS. 500 “45 dop | 500 EACH TRANSISTOR EQUIVALENTS
b ) D Vi CBO 100/VCEO 50/ BOOK. A comblete cross referenc.
OCPT1 Type. 43p | 120 YCBMIXIEDRIVER | | EXSTOCK TYPE EACH A§_PRICED 1010s. HFE type Q] and equivalents book for Europesne
SIL. G.P. DIO oo | BSX21 & C107, oxisos | | OC2050p OC28 40p ADI14943p BDIS1 70p BD13Y 75p | 100/t SmH American and Japanese Transi-
- G.P. DIODES £p | o RSTED AND | | 0C2230p OC29 40p AL102 85p BD132 80p BD14085p) OUR PRICL‘ PER tors. Exclusive to BI-PAK 90p
300mW 30..050 | fonED ND 120, 1-24 | | OC2333p OC35 33p ALI103 85p BD135 70p BD155 75p | PAIR : each.
40P1VOMiny 1007150 | 700, N e o OC24 45p OC36_40p BD12160p BD136 80p BU105 £3| 1-24 25-99 100
Suhl-I’}én.t . ggg .g-gg 25up 16peach. OC25 25p AD14040p BD123 75p BD137 70p 2N305445p | prs.  prs. B
Full Tested 1,000..9- ! OC26 25p AD14240p BD124 70p BD138 80, 8 55 D
Tdeal for Organ Builders. L o L L 0r > ALARGE RANGE OF TECHNICAL
8il. trans. suitahle for AND DATA BOOKS ARE NOW

D13D1 Silicon Unilateral
switch 50p ecah.

A Silicon Planar, mono-
Iithic integrated circuit
having thyristor elec-
trical chdracteristics, but
with an anode gate and a
huilt-in  “Zener” diode
between gate and
cathode. Full data and
application circuits avail-
&ble on request.

P.E. Organ. Metal TO-18
Eqvt. ZTX300 5p each.
Any Qty.

NEW LINE

Plastic Encepsulated

2 Amp. BRIDGE RECTS.
50 v RMS
100 v RMS  87p .,
400 v RMS 48p =

Size 15 mm x i mm.

32p each

RTL MICROLOGIC CIRCUITS DUAL IN LINE SOCKETS.
: 14 & 16 Lead Sockets for wse with
Price.each
Epoxy TO-5 case 1-24 25-99 100 up ggg%gé\é}l‘olgfllgcﬁ}‘;ggwﬁ‘ﬂnl%
aro00IBufter 3 3%p 27p PROF. TYPE No. 1.4 25-95 10005,
11914 Dual 2ifp T8O 14 pinfype  80p 27p 25p
Rate 35p 33 27p T8O 16 ,, .. 350 32 30p
uL923 J-K flip-flop 50p 47p 45p LOW COST No. )
Date and Circuits Booklet for IC's BPY 14 15p 13p 1lp
Price 7p. BPR 16 18p 14p 12
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AVAILABLE EX. STOCK.
SEND FOR FREE LIST.

OUR STOCKS of individual device«
are now too numerous to mention in
this Advertisement. Send 8.A.E.
for our listing of over 1,000
Semiconductors. All available Ex-

Stock at very competitive prices.
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-the lowest prices!

74 Series T.T.L.
DOWN AGAIN 1

Check our 74 8eries List before you buy any
the lowest possible. All devices ex-stock. F

1.C’S
N PRICE

I.C’s. Our prices are
ull spec. guaranteed

BI-PAK Price and gty. Drices

Order No. 1-24 25-99 100 up
£p £p

BP86=8N7486 030 0

0-28
BP0 =8N74%0 0-64 0-58
-78

BP1A1=8N74161
BP164=8N74164
BP165 =8N74165
BP181 =fN74181
BP182=8N74182
BP180=8N74190
BP191=8N74181
BP192=8N74192
BP193=8N74193
BP195=8N74195
BP196=RN7419A
BP197 =8N74107
BP198=5N74198
BP199=ANT4199 550
qualify for quantity prices.

COOOSOUNSO0OODOSSOSIumOMm

£p
082
067
BP9l =BN7491AN 087 084 ©
BP92=8N7492 067 064 058
BP93 =BN7493 067 064 058
BP94=8N7494 077 074 68
BPO5 =AN7495 077 074 068
BP96 =8N7406 077 074 068
BP100=8N74100 175 165 55
BP104=8N74104 097 094 088
BP105=8N74106  0-97 094 0-88
BP107=8N74107 040 0-38 0-36
BP110=8N74116  0-55 0-53 0-50
BP111=8N74111 128 115 1-00
BP118=8N74118 1-00 095 0:90
BP119=8N74118 185 125 110
BP121=8N74121 06 -8 58
BP141=8N74141 0@ 6 8
BP145=8N74145  1-5 4 0
BP160=8N74160 1.8 7 0
BP151=8N74151 100 0-8 0
BP153=RN74163 12 1 5
BP154=8N74154  1-8 7 0
BP155=8N74155 1-40 1-3 0
BP156=8N74156  1-4 3 0
BP160=8N74160 180 1.7 0
18 -7 0
2-0 B 0
2-0f B 0
27! 8 0
09 9 8
35 0
35l 0
21 (]
23 5
11 b
1.8 0
0

et
oo
=24
B O I B O K K QO OO O 000 0RO 00

Ssaamqqoownmwoamuééééé&

A EEODH R MR RO HR S o

OSaadDD
SBESREREREBEBI38835&3s 22

PRICES for quantilies in excess of 500 pleces mixed, on application. .
Owing to the ever increasing range of TTL 74 Series, please check with us for supplies

WARE 3442,

BI-PAK Price and gty. prices
Order No. 1-24 25-99 100 up
£ £ 3
BP0 =BN7400 015 014 012
BPO1=8N7401 015 014 012
BP02 =8N7402 015 014 012
BP03=8N7403 015 014 012
BP04 =B8N7404 015 014 012
BPOS =SN7405 015 014 o012
BP07=8N7407 018 0-17 016
BP08 =fN7408 018 017 016
BP09 =8N7409 018 017 016
BPl0=8N7410 015 014 012
BP13=8N7413 029 026 024
BP16=SN7416 043 040 038
BP17=8N7417 043 040 038
BP20 = BN7420 015 014 012
BP30 =8N7430 015 014 012
BP40=RN7440 015 014 012
BP41=8N7441 067 064 058
BP42=8N7442 067 064 0-58
BP43=8N7443 195 185 175
BP44=8NT7444 195 185 175
BP45 =8NT445 195 185 175
BP46=BN7446 097 094 088
BP47 =8N7447 097 094 088
BP48 = BN7448 097 094 0388
BP0 = 3N7460 015 014 12
BP51-=8N7451 015 014 12
BP53=8N7453 015 014 012
BP54=8N7454 015 014 012
BP60=BN7460 015 014 012
BP70=8N7470 028 0-26 024
BP72 =8N7472 020 028 024
BP73=8N7473 0-37 035 32
BP74=8N7474 037 035 032
BP75=8N7475 0-47 046 042
BP76=8N7476 0-43 040 038
BP80 = SN7480 0-67 064 058
BP81—8N7481 087 094 088
BP82=:8N7482 097 094 0388
BP83=8N7483 110 105 085
PRICE-MIX. Devices may be mixed to
of any devices not listed above, as it is probably now in stock.
LINEAR 1.C’s—FULL SPEC.
Price
Type No. 1-24 25-99 100 up
BP 201C—SL201C 63p  53p  4bp
BP701C—SL701C 63p 50p  45p
BP 702C—8L702C 63p 50p  45p
BP 702—72702 53p 45p  40p
BP709—~72709 53p 45p 40p
BP 709P—pAT09C 53p  45p  40p
BP 710—72710 53p 45p  40p
BP 711—pA711  58p  50p  45p
BP 741—72741 75p  60p  50p
pA703C—pATO3C 43p  34p  27p
TAA 263— 70p 80p 56D
TAA 293— 80p 75p 70p
TAA 350 170p 158p 150p
8.G.8. EA1000 2.63

ROCK BOTTOM PRICES
LOGIC DTL 930 Series 1.C's

Type Price
1-24 25-99 100up
10p

0.

BP930 12p 1lp

BP932 13p 120 1lp
BP933 13p 12 1llp
BP935 13p 12p 11p
BP936 13p 12p 1lp
BP944 13p 12p 11p
BP945 25p 24p 22p
RPO46 12p 11p 10p
BPY48 25p 24p 22p
BPY51 85p 80p  55p
BPO62 12p 11p 10p
BF9043 40p 38p 35p
BP90S4 40p 38p 35p
BPO097 40p 38p 35p
BPY09Y 40p 38p 35p

Devices may be mixed to qualify for
quantity price. Larger quantity prices
on application. (DTL 930 Series ounly).

01% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to QNLY

100,000—1dB. £3.25p each

% Supply voltage 10-35
Volts.

% Loan—3, 4, 8 or16 ohms.

% Distortion—better than -1% at
1KHz.
, % Overall size 63mm X
% Signal to noise ratio 80dB. 105mm % 13mm.

Tailor made o the most stringent specifications uging top quality components
and incorporating the latest solid state circuitry and ALSO was conceived to fill
the need for all your A.F. amplification needs.
FULLY BUILT — TESTED — GUARANTEED.

STABILISED POWER MODULE

APS0 is especially designed to Power 2 of the AL30 Amplifiers, up to 15 watt (rms)
per channel, simultaneonsly. This module embodies the latest components and
circuit techniques idcorperating complete short circuit protection. With the addition
of the Mains Transformer MT80, the unit will provide outpuls of up to 1-3amps
at 36volts. Size: 63mm X 105mm ¥ 30mm.

These units enable you to build Audio Systems of the highest quality at a hitherto
unobtainable price. Also ideal for many other applications including: Disco Systemns,
Public Address, Intercom Units etc. Handbook available 10p.

STABILISED POWER MODULE SPM80 £2-95
TRANSFORMER BMTS80 £1.95 p. & p. 25p.

SPECIAL COMPLETE KIT COMPRISING 2, ALS50's, 1,
SPM39 & 1, BMT80 ONLY £11 FREE p. & p.

DTL & TTL INTEGRATED CIRCUITS

Manufacturers’ “‘Fall outs”—out of spee. devices including functional units s.nd_ part
function but classed as out of spec. from the fact: * very rigid i
tions. Ideal for learning about X.C's and experimental work.

Pak Ro. -

X pA930 .. 50p

UIC932 X 124 932 .. B0p 50p
VUIC933 X pA 903 .. 50p .. 50p
TIC935 X 124 935 .. 50p o 50p
UIC36 = 12 X pA 936 .. 50D 50p
TUIC944 = 12 x uA 944 .. 50p ot 50p
UICHS = 8 X uA 045 .. 50p TICYH099 = B X uA 9099 .. 50p
UVICo46 =12 X uA 946 .. 50p UICX9 25 Asgorted 930 Series  £1-50

Packs cannot be eplit but 25 Assorted Pieces {our mix) is available as Pack UICX9
Data Booklet available for the BP930 Series, PRICE 13p

UIC00=12X7400N 50p UIC46= 5X7446N 50p
TICO1=12X7401IN 50p VUIC47— 5X7447N 50p

? 50p UIC48= 53X 7448N 50p
50p UIC50=12Xx7450N 50p
50p UIC51=13x7451N 50p

TIC81= 5X7481N 50p
TICS2— 5Xx7489N 50p
UICS3~ 5X7483N  50p
UICs6— 5X7486N 50p

NUMERICAL INDICATOR TUBES

MODEL CD66 GR116 3015F
Minitron
Anode voltage (Vde) 170min | 175min 5
Al H All indicators
Cathode Current (mA) 23 14 8 99 + Decimal
N § i point. All side
umerical Height (mm) 16 13 9 Viewing, Full
Tube Height (mm) 47 32 22 data for all
types available
Tube Diameter (mm) 19 13 12 wide | on request.
1.C. Driver Rec. BP4l or | BP4l or | BP47
141 141
PRICE EACH £1-70 £1-55 £1-90

STOP PRESS! NOW OPEN

BI-PAKS NEW COMPONENT SHOP

A wide range of all types of electronic components and equipment

i
available at competitive prices.

18, BALDOCK sT. (Al0), WARE, HERTS. Tel.: 6/593
OPEN 9.15—6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

4 =15
VIC05=12X 7T405N

50p UICH3=12x7453N 50p VICOl= 85X749IN 50p
UIC10=12X 7410N 50p UIC54=12x7454N B50p VUICS2= 5xX7492N 50p
TICI3= 8x7413N 50p VUIC60=12XT7460N 50p UIC83= 5Xx7493N 50p
UIC20=12X7420N 50p VUIC70= 8XT470N 600 UIC94= 5X7494N 50p
UIC40=12xT440N 50p UICT2= 8X7472N 50p 5X 7495N  50p
UIC4l= 5X7441AN 50p VIC73= 8xT473N 50p 5X7496N  50p
TIC42— 5xT7442N 50p TUIC74= 8x7474N 50p VUIC121=5x74121N 50p
TICi8="5xT7443N 50p TUIC75= B8x7475N 50p VUICX1=25xX Asst'd
UIC44= 5X7444N 50p UICT6= 8x7476N 50p T4s £1-50
VIC4b= 5x7445N 50p TUIC80= 5Xx7480N 50p

Minimum.or

www.americanradiohistorv.com

| Al prices guoted.in-new pence
Please send'all orders direct to warehouse and despatch department

BI-PAK

P.O.BOX6, WARE - HERTS

Postage and picking add 7p. Qverseas add extra for airmail.,
der 50p, Cash with order please.

Guaranteed Satisfaction or Money Back

Giro No. 388-7006

UIC80= 5 XT490N gﬁp
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TOKAI/TUNER AMPLIFIER

AM/FM MULTIPLEX
20/20 RMS PER CHANNEL
Made to sell over £100
Only £60-00

MAIL ORDERS ONLY

| Freq. Response 45-25,000Hz
Power Handling 30 watts RMS
Retail £20-22 G
Our Price £15-00

HSW320
Baffle Unit
Freq. Response 48-25,000Hz

Retail £16-65
Our Price £12-00

SOUTHERN AUDIO SERVICES

43, High Street, Kingston-on-Thames, Surrey
Tel:-01-549 3194 (3 lines)

* All equipment guaranteed new and in makers’ own boxes.

Finest after sales services, First year, parts and labour free.
Money credited within 7 days if not satisfied. Majority-
of orders by return post.

Under the personal Direction of Mr. Joseph PAO, BRIT.L.RE.,
POST GRAD. DIPLOMA IN ELECTRONICS (SOUTHAMPTON)

104

for fast,easy
reliable soldering

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

IDEALFOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS 4
Size b
(Savhit) 18swg,
18p (itlustrated)
Size 18A
(60/40 alloy)
18swg. 18p -
Size 1 cartons all at 25p each | Size 15
in 40/60, 60/40, (60740 alloy)
or Savbit alloys in 7 gauges. 22swg. 22p

BIB WIRE STRIPPER AND CUTTER

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
ground cutting edges Price 32p.

' / Also availahie,
NVEW! e \ve Models.  price 58p.

From Electrical and Hardware Shops. {f unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

CARTRIDGES AMPLIFIERS
Goldring G850 £4-50 Armstrong 5821 £45'80
Goldri G800 £7-50 Metrosound ST20i £26:00
. O300E £12.00 Sinclair 2000 £94-00
LI Sinclair 605 £95-00
Goldring GBOOSE £16:00 Heco HA50 £50-00
Shure M3DM  £5-50 Femograph F307(T)
Shure M445 £7-50 £48
Shure M4a47 £7.50 Cambridge Audio P40
£66:00 |
Shure  MSSE  £10-00  gansyi AU10I £33-00
Audio technical AT66 Sansui AU555A  £57-00
£5-00 Sansui AU666 £74-00
HEADPHONES
AKG K60 (600Q) £12-50 Sansui SS2 £7-50
K120 £7-50 SS10 £10-50
Koss KRD 711 £8-50 SS820 £13-50
Nivico STH10E £10:50 Sennheiser HD414 £10-50
Pioneer SEE30 £10-50 Teac HP101 £8-50
SE50 £15:00 Wharfedale DD1  £8-50 |
TURNTABLES GRUNDIG
Garrard SP25/3 £11-50 CLEARANCE
BSR MP60 £11-50 TK 121 £43:00
Pioneer PLI2AC  £35-00 :rf}lg m ig;-gg
gi{fﬂg o £28'95 1 osg £120-00
g GL69 ~ £21-50 10 3505 £100-00
Goldring GL72/P  £27-00 SV 85 £100-00
Goldring GL75 £31:50 RT 100 £140-00
Sansui 1050C £62:00  Yacht Boy 210 £33-00
HECO
HSW33e
Baffle Unit

MINIATURE POWER DRII.I.S

Capable of Drilling Mild Steel
IDEAL FOR PRINTED CIRCUITS

PRECISION DRILLING,
CUTTING, GRINDING

12 volt D.C.;

frow ~ £300

EXPO DRILLS LTD.,
! DEPT. PW1, 62 NEAL STREET, LONDON, W.C.2

TRADE DISTRIBUTOR N. Rose (Electrical) Ltd., London, W.C.1.

Power Handling 20 watts RMS |

AERIAL BOOSTERS
We make four Lypes of Aerial Boosters.
L4 625 U.H.F., L12 V.H.F. TV,
LU V.H.F. dexo L10 M/W & 8/W.
Price L43, L12 & L11 £2-85, L10 £2-45.

19 TV £6-50

197 405 Slimline Televisions in good
working order, with complete set of
spare valves.

Price £6-50. Carriage £1-50.

VALVE BARGAINS

SN

C8 CL EF EF85, EF183, Will N 3
EFins. EBFBQ EB91 EY8E, BOCSL, ill cover froni 30 mcs. to 300 mes.
PCC89, PC97, PCF80, PCFBG PCL82, e
PCL83, PCLS4, POLS5, PL36, PY33, 500MFD CAPACITORS
PY82, PY300, PY801, 30L15, 30C15, 500mid-25v/w Brand ‘{ew Electrolytlc
6-30L2. with long leada. 1lp each.

AERIAL BOOSTERS KITS £1-60
Complete kit with all parts and ‘case.

POST & PACKING 1|)J.uder £1-5p Over £1—101: S.A. E for leaﬂets on 2ll items. Money

VELGO ELECTRONICS

62A Bridge Street, Ramsbottom, Bury, Lancs.
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FANTASTIC!
WHARFED ALE BARGAINS

SAVE £8.90

ON DENTON 2

Sold in matched pairs.
Each Denton contains
an 8in. bass unit with
3in. pressure 'unit,
coupled by 2 Wharfe-
dale crossover net-
work. Rated input:
18 watts maximum. Fre-
quency response: 65-
17,000 Hz. !mpedance:
4/8 ohms. Cabinet
93in. x l4in. x 8%in. PRICE
List

LINTON 2 Pair
TRITON 3 Pair
MELTON 2 each
DOVEDALE 3 each
ROSEDALE each.
UNIT 3 each
UNIT 4 each
UNIT 5 each

DIGITAL CLOCK
scoor g

EXCLUSIVELY

FROM LASKYS

The lock meas-

ures 42 Wx I3 H

x 3% D (overail

from front of

drum to back of switch). SPEC.: 210/240V a.c. 50Hz

operation; switch rating 250V, 3A. Complete with

i ions. HUNDREDS OF APPLICATIONS
FEATURES:

SPECIAL QUOTES
FOR QUANTITIES

BSR TDS8S

8 TRACK STEREO

CARTRIDGE PLAYER [T

The unit is switched on

and off by the insertion

of the cartridge; The TD8S is

suitable for use with most modern

stereo amplifiers and delivers a pre-amp output of
125mW. Power reauirements: 210/250V AC, 50Hz.
Frequency response: 50Hz-10KHz. 4 poledynamically
balanced synchronous motor maintains unwavering
speed accuracy - independent of mains fluctuations.
Compact in size the TO8S is housed in black and
woodgrain plastic cabinet. Size: 83(W) x 37(H) x 10z

(D) in.
LASKYS Cc&P
Pr ie £24-20 PRICE £17-9 35p

BELTEX
8 TRACK

Stereo car

Player

Accepts all stand-

ard pre-recorded

8 track stereo

cartridges and

other features in-

clude automatic

head cleaner.

channel select and

channel repeat push but-

tons, slider type volume and tone controls, channel
balance control. Tech spec. max output 10W (5 watts
per channel), frequency response 50Hz-10kHz.
Qutput imp. 4 ohms. size 43(W) x i +&(H) x 64(D) in.
Operates on 12V DC negative earth systems.
Beautifully styled with black ivory and chrome trim

finish.
BELTEK C5700 com- | BELTEK'C5700 8 vrack

plete with mounting player complete with
brackets and B8-track | pair SP24 speakers

pre-recorded demon-
£24.95

stration cartridge
Beltek SP24 speakers are available perfectly match-

LASKYS
PRICE

£6-50 C&P 25p

9.75  C&P 25p each
ing the C5700 in performance and finish specially
designed for optimum performance in heavily
damped car interior. Size: 74in(W) x 6in(D) x 43in.
rear, 24in front (H). Comp with connecting leads.

£5-95 &% 25

TM-1 TEST METER

1000 ohms/volt

Lasky’s new look top value TM-1

is a really tiny pocket multimeter

providing ''big’’ meter accuracy

and performance. Precision move-

ment calibrated to +3% of full

scale. Click stop range selection

switch. Beautifully designed and

made impact resistant black case

with white and metalic redfgreen

figuring. Ohms zero adjustment.

1000's IN USE. SIZE ONLY 27%x34ix|%

® DC/V: 0-10-50-250-1000 at | Kjohms/VY. @ AC/V:
0-10-50-250-1000 at IK/ohms/V. @ DC Current:
0-ImA, 100mA. @ Resistance: 0-150K ohms.
® Decibels: -10 + 22dB. @ Complete with test

If;a\dssi(vs
PRICE £1.85 C.&P. 15p

TM-5 TEST METER

5000 chms/volt
Another pocket
from Lasky’s. The ‘“‘slimline”
impact  resistant case —size
AZin % 24in x |%in fitted with
e 2in square meter.
ty is superior on all
range making this an
excellent instrument for ser-
vicing transistorised equipment.
Zero ohms adjustment. Buff
finish with crystal clear meter
cover. ® DC[V: 3-15-150-300-1,200 at 5K ohms/V.
® AC/V: 6-30-300-600 ar 2-5K/ohms/V. @ DC
Current: 0-300uA, 0-300mA. @ Resistance: 0-10K/
ohms, 0-IMjohms. ® Decibels: —-10dB to 16dB.

multimeter

® Complete with test leads, battery and instructions
LASKYS 5
.PRICE .

C.&.P 35p

BSR McDONALD MP60

High precision low-

mass counter-

balanced pick-up

arm, heavy balanced i.
turntable, simpte to

operate controls, viscous
cueing device, slide in
cartridge carrier, 4 pole motor.

LASKYS £ I 0.95

PRICE C.&.P. 50p

BSR McDONALD UNITS & PACKAGES

A. Chassis only. B. Complete with Lasky's plinth
and cover. €. Complete with Lasky's plinth.
cover and AD76K cartridge. D. Comp. wired on
BSR plinth with cover. E. As D plus ADT6K
cartridge.
A B
10-95 15-50
15-90 19-90
14-50 18-75
i2-10 16-50
310 975 14-00
MP.60 TPD2 Styrene base 17-50
%I9095Complete with plinth, cover & BSR cartridge

FANTAVC

16-50

wWij700

MW/LW

A new two

waveband all transistor car radio that covers full
medium and lang wavebands with siide switch wave
change. Large easy to grip controls. Hluminated dial
with “‘easy to read” lining scale. Externally adjust-
able aerial trimmer ensures maximum Output.
Powerful output stage gives perfect reproduction
through either one or two speakers. Operates on all
12 volt D.C. system. Negative or positive earth.
Standard size 6tin (W) x 42in (D) x 2in (H). Black
with chrome trim. Complete with speaker. baffle,
leads, mounting brackets and instructions. Fully
guaranteed. Complete with speaker, baffle & mount-

ing bracket.
LASKYS £7.50
TAPE SCOOP

PRICE
EM! 2,400ft Proféssional Tape on 104in
metal NAB spools. Fully guaranteed brand

new,
Todays value over £5-00 each

£1.25 each 5 for £5.00

C.&P. 25p

C.&.P. each
20p 5 for 50p

LEAK BARGAINS
STEREO 30 PLUS anmplifier {cased)

List Price LASKY'S 0 cC &P
£62-50 PRICE £45-00 £1-00

STEREO 70 amplifier (cased)
List Price LASKEY'S £55.00

£75°00 PRIC

LEAK TEAK CASES

Teak case for Stereo 30 or Stereo 70, please
state which is required.

List Price LASKY'S 5 C&FP
£7-37 PRICE £2-75 sp
Teak case for Stereofetic tuner only.

List Price LASKY'S o cC&P
£7-37 PRICE £2-50 35p

c&p
£1-00

Double case for 30 or 70 and stereofzﬁc tuner.
List Price LASKY'S s & P
£10-37 PRICE £4-95 35p

LEAK TRUSPEED TURNTABLE SYSTEM
List £69-50 Lasky’s Price £47-50 C & P £1'50

CAR RADIOS R Ds
FROM PHILIPS _

RN2I4 is a triumph of

micro-miniaturisation.

So compact and light, LT doleymrres
mounted on its spindles only, it needs no real sup-
port. The RN2I4 can be fixed quickly and easily.
Spec: Power supply: 13 voit D.C. negative earth
operatien only. Power output: 5 watts. Wave
ranges: Medium wave: 185m-586m {1622-512kHz).
Long wave: 1030m-2000m (290-150 kHz), Inter-
mediate frequency: 470k Hz. Size: 7inx | - 6in x'3-6in.
ENB8891/05 general purpose mounting kit with
foudspeaker £2-70 extra. -

LASKY
Pitte £19-25 qu; £|'5£ 25p

Model RN 314/15 0 =

The RN314 gives you
sensitivity ===

big sound because of
the high =

from the tuned RF stage. Due to its compact size it
can be mounted without any rear support. Spec:
power supply: 12V DC neg earth only. Power out-
put: 5 watts RMS. Wave ranges: Medium 185m-585m
(1622-512k Hz): Long 1030m-2000m (290-150kHz).

l intermediate frequency: A70kHz. Size: 7in x | -6in x

3-6in. ENBB93/05 general purpose mounting
kit with loudspeaker £2-70 extra.
LASKYS C.&.P.

'ﬁirsi:ce £25:25 PRICE £21.0 25p

BARGAIN
scCooP

PYE S.W. CAR
RADIO
. CONVERTER
High quality transistorised and
ultra compact Shortwave Converter for use with
any suitabie MVW(AM) Car Radio. Self powered for
use on [2V positive or negative earth systems. The
model 2649 is simply connected to the radi via the
aerial socket and provides shortwave covering in9
push button selected band spread ranges (13, 16, 19,
25, 31,41, 49. 60 & 90 M) combined with the normal
radio tuning to give full cover from 3:-2MHz-2!-75
MHz. On/off switch and by-pass switch for normal
M.W. radic use. Complete with mounting bracket
fitting and alignment instructions. Btack hammer
crackle finished case—size: 6(W) x 13(H) x 3§{(D) in.
Made to sell at Approx. £20-00

LASKYS
PRICE £8.75 C.&.P. 20p.

OUT. NOW! 1972

AUDIO TRONICS

NEW REVISED EDITION

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

interest free credit up to £50.
Send your name and address
and |5p for post and inclusion
on our regular mailing list.

T.ashky's Eadio Imnimited

Branches

207 EDGWARE ROAD. LONDON. W.2 Tel: 01723 3271.
33 TOTTENHAM CT. RD.. LONDON, W1 Tel 01636 2605

"'Open olt day. 9o m - p.m. Mondoy to Saturday

The Home of High Fideiity

Open alldoy 9 a.m.-& p.m. Monday te Saturdoy

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

NEW CITY BRANCH NOW OPEN

152/3 FLEET STREET, LONDON. E.C4 Tel: O1-353 2833
Open alldoyThursdey. eorly closing1p.m. Saturdoy

AlL ORDERS AND CORRESPONDENCE T0: 315 CAVELL ST. TOWER HAMLETS, LONOON. E.1 Tel.: 01-790 4821

109 FLEET STREET. LONDON. EC4 Tel: 01-353 5812

Open ollday Thursday. sarly closing 1 p.m Satuiday
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BROADWAY ELECTRONICS

92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON. S.W.17  01-672 3984
(Nr. Tooting Broadway. Underground Station)
(Closed all ‘Wednesday)

SPEAKERS

E.M.l. 13} x 8in; 3 ohm £2-50, 15 ohm P. & P. 30np. E.M.I. 13f x
8in. fitted two 2{in. tweeters, {5 ohm £4:50. P. & P. 30np. E.M.I,
134 x 8in. (15 ohm) Hi-Fi quality £6-25. P. & P. 30np. Bakers 12in_
25 watt 8 and 15 ohms £7. P. & P. 30np Eagle Crossover 98p

CARTRIDGES-Stereo

Sonotone 9TA H/C Diamond £2-40. Ronette $105 Medium Qutput,
£1-40. S106 High Output £1:40. Acos GP93/! Sapphire, £1:90,
GP94 | Sapphire, £2. TA700 equivalent to B.S.R. SXIM, £1-75.
Japanese equivalent to B.S.R. TC8s, £1:75. P. & P. 7np on each.

FARRA-
DAY

537 x 11”7 x 43”7
covered in
White, Green or
Black rexine or
Teak cloth with
Silver coloured
metal front

£2-90 P & P 25p

CARTRIDGES—
Mono

GP.9!1 Stereo Compatible
£1:25, Acos GP67/2 will
replace Collaro and Garrard
Mono cartridges, 95np. T.T.C.
Crystal High Gain, 75np.
B.S.R. TC8H Jap. equivalent
£1-25. P & P. Tnp.

VYNAIR
Widths from 50 to 54in., 75np yd. off roll. P. & P. 10np, % yard
40np. P. & P. 10np. Send 5np stamps for samples.

HI-FI STEREO
AMPLIFIERS

oshiba

We are now supplying a
printed circuit board (for |
the pre-amplifier circuit) to
achieve instant success
with this fabulous amplifier
kit.

Typical distortion level at 1,000 Hz for 20 watts mean power is
approximately 0-3% of third- harmonic.

Tone controls: 15 dB (typical) cut and lift in bass and trebie
regions.

Input sensitivity; suitable for 4 mV magnetic pickup.

Output: 20 watts (RMS).

mﬂ —THO013P 20 watt Hi-Fi Power Amplifier}

£4'57 each

¢9061llba —THS014P. Pre-Amplifier. Voltage gain 75 dB

{typical). Output noise voltage 0-1 mV (typical) £1-50 each.

Printed Circuit Board . £1:50 each
Complete Kits of all Capacutors ‘& Reslstors,

& Ganged Potentiometers B L £6-95 each
Transformer Kit (Including Rectifier) £5-00 each

Comprehensive instructions, circuit dlagrams &. suggested
layout etc., supplied with each kit.

SEND LARGE S.A.E. FOR DATA

Officially appointed distributors for ERIE, MULLARD, Eic.
HAWNT & CO. LTD., DEPT. PW2
112-114 Pritchett Street,
Birmingham B6 4EN Telephone 021 359 4301

ELF

An extension speaker of quality; 9 x 54 x 3%in.
veneered in natural teak with smart gold and
mottled Vynair front 3 ohm speaker. The
baffle is half inch thick. A real bargain at £1-921.
Post and packing. 374p.

SPEAKER MATCHING
TRANSFORMERS s, 7,

8 watt, 70np. P. & P. [7np.

15 - ohms,

HI-FI STEREO
HEADPHONES

Padded ear cushions seal out room noise. Perfect
coupling between reproducer and ears assure
full response impedance 8 ohms. frequency range
30-15,000 Hz 6ft, cord and standard stereo plug.
Only £2-57%. P. & P. 274p.

STEREO HEADPHONE JUNCTION BOX

Simple unit connects direct to amplifier and
speakers to give attenuated headphone output
has 3 position switch to give headphones only,
speakers only, speakers and headphones.
Oniy £1-50. P. & P. [3p.

THE UL T IMATE IN GCOMMUNICATIONS REGEIVERS

LJORLD MASTE

Brings INSTANT WORLD-WIDE RECEPTION 2t the
press of a button. Sensational scoop purchase of this
just-releared model enables us to offer a truly advan-
ced communications receiver at a previously unheard
of price (Similar models can cost £120 or more ) The
8 WAVEBANDS enables you to cover the world at
the press of a button. You might even pick up a
world scoop on thls world-wide receiver! As well as
all the nsual BBC Programmes you ean pick up
.Local Radio Stations (ineluding new gtations yet to
be introduced). *Pop Pirates. * Aircrait (control to
pilot—giloh to control). *Shipping. *Taxis. *RAC.
*AA, *Fire and Ambulances; *Continental and
1008 more too numerous to list. from Australia,
Africa, America, India, Europe. You'll get hour
after hour of enjoyable listening on this superb
receiver 24 hours a day—7 days a week. A complete

+ WORLD MAP &
TIME ZONE DIAL

hobby in itself. Enjoy the exeiting cross-talk between
control towers and airline pilots—listen to the
progress of an ambulance on its way to an accident—
hear the deep-sea trawler captain’s ship-toeship
and ship-to-shore conversations. PLUS many more
exciting and absorbing Public Service Band transmis«
#ions we are not allowed to mention. This set has been
mapufactured by one of the most advanced companies
in rodio and electronic communications and catries
their FULL WRITTEN GUARANTEE. Attractively

Frice £29-50

+ 50p p. & p. or sent for £7-50

deposit and 50p. p & p and 6

monthly payments of £4-40
(Total £33.90)

NOCTURNE 73 STEREO SYSTEM

6w. per channel speech and
music rating complete with
| Garrard 2025/TC with Acos
Istereo cartridge £5475 P&P £]

106

finished in Leatherette and stainless steel to add

quality and distinction to any living-room. Completely portable using standard batteries
(obtainable anywherej—or car be plugged directly into mains. 14 Transistors, 8 diodes,
1 thermistor, internal ferrite rod antenna and external Telescopic Antenna. Tone, volnme
and tuning controls. Very latest keyboard push-button waveband selector. Disl light (enabling
use in darkness). Bpecial WORLD-WIDE DIAL and WORLD MAP enables you to tell the
correct time in any country of the world (essential for world listening). Hi-fidelity ear-
phone antomatically cuts out main speaker when in use. Freqa.: Long Wave 150-350 Kes.
Medium 585-1605 Kcs. Marine 1-6-4-5 Mcs. Short Wave 4-12 bcs. Short Wave 12-24 Mes.
¥M/VHF 88-108 Mcs. ATRCRAFT 105-135 Mecs. PUBLIC SERVICE BANDS 135-174 Mes.

SCIENTIFIC AND TEGHNICAL
(PW6) 507-511 LONDON ROAD, WESTCLIFF, ESSEX

NOTE.~—~The Ministry of Posts & Telecommunications state a Licence
(not generally available to the public) is required for the reception of
transmissions by Fire Brigade, Aircraft, Shipping, etc.,, but there is no
licence needed to buy.
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USED EXTENSIVELY
EDU
@ LOW COST @ Q.UI

BY INDUSTRY, GOVERNMENT DEPARTMENTS.
CATIONAL AUTHORITIES, ETC.

CK DELIVERY @ OVER 200 RANGES IN STOCK
OTHER RANGES TO ORDER

M vy
NEW “SEW" DESIGNS!
CLEAR PLASTIC BAKELITE PANEL
= g METERS METERS
TYPE S-80
TYPE SW.100 E
100 x 80 mm. GOl
square front
20V. D.C. ..5310 | 50uA ...... £3-20
...... 50V. D.C. £3-10 | 50-0:-501.A £3-10
0,4 300v. D.C.  £3-10 | 100uA L4810
100uA  ....£3-48 1lamp. D.C. £3-10 | 100-0-100:A £8-00 1 amp. D.C.
100-0-100zA £335 5 amp D.C. £310 ] 500uA 2275 5amp. D.C. 22-
500 A 2320 300V.AC. ..£310 | 1mA ...... £2-60 300V.AC. ..22:60
1mA  ....-. £3-10 VU Meter £3-75 | 20V. D.C £2-20 VU Meter ..23-37

CLEAR P

L AC.....52:80
300V. A.C. ..£280
8 Meter 1m.

300V. A.C. ..
SmA S Meter 1ImA £2-10
10mA - VU Meter ..Z£3-20
50mA 1 amp. A.C.* £2:00
100mA 5 amp. A.C.* £200
500mA 10 amp. A.C.* £2-00
1 amp. 20 amp. A.C.* £2:00
5 amp. 30 amp. A.C.* £2:00

Typs MR.G5P. 83in. x 8}in. fronts.

A eeenn £3-37 { 10V. D.C. ..£2:20
50-0-500.A .. £2775 | 20V. D.C. .. %220
100124 8275 | 50V. D.C. . .£2:90
100-0-1004A £2:65 | 150V. D.C. 220
200uA ....£2:65 | 300V.D.C.  £2-20
300uA  ....£2-40 . .. £2:30

500-0-500.A £2-20
ImA ......2220

£2-30
£2-30
£2

£3-87
£2-20
£2:20
£2:20
£2-20
£3

VU Meter

500mA 50mA A.C.*

1 amp. .£2:20 | 100mA A.C.*

3 amp. . £2-20 | 200mA AC.*

10 amp. £2-20 | 500mA AC*

16 amp. £2-20 | 1 amp. A.C.* -20
20 amp. .£2-20 | 5 amp. A.C.* £2:20
30 amp. £2-30 | 10 amp. A.C.” £2-20
80 amp. £2-50 | 20 amp. A.C.*$2-20
5V.D.C. £2-20 | 30 amp. A.C.* £2-20

*MOVING—IRON

ALLOTHERS MOVING COiL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107: Size
overall 100mm x
#0mm X 108mm.

A new range of high
quality moving coil
instruments  ideal
for school experi-
ments and other
bench applications.
3” mirror scale. The
meter t is easily ible to
demonstrate internal working. Available
in the following ranges:

20V d.c. ....84-80
50V d.ec. ....2440
800V d.c. £4-40
Dusl range

500mA/5A d.c.£84-65
5V/50V d.c. £4'65

LASTIC METERS

1 21/32in. square tronts.
: ... £1-60

BOpA | .. 2210
50-0-50uA .. £1-90
100uA  .... £1-80
100-0-100A  £1-75
200uA .. 2176

ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

&

SKYWOOD SW-500
50K fVolt. Mirror
scale DC  Volts
0-6/3/12/30/300/600.
OuA/6/

Completely portable, simple
to use pocket sized tester.
Ranges 0/3/{30/300V AC
and DC at 2,000 o.p.v.
Resistance (-20K ohms.
ONLY £1-7 P. & P. 13p

DC current 2
600mA Resistance
10K /100K /1 Meg/10
Meg. Decibels —20
to +57 db. 27-50.
P. & P. 15p.

-
870 WTR MULTI-
METER
Features current
ranges. 20,000 o.p.v.
0/-5/2-5{10/50{250/500

1000 X
0/2-5/10/50/250/500/
1000 V AC.
0/50uA/1/10/100mA/1/10
A

mp DC.
0/100mA/1/10 Amp AC
0/5K 50K [500K 5MEG/
50MEG.

A.C.

—20 +62db.
£15, P. & P. 25p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20cps to 200
kc/s on 4 bands.
Square: 20cps to
30 ke/s. Output
impedance 5,000
ohms, 200/250V.
A.C. operation.
Supplied  brand
new and guaran-
teed with instruc-
tion manual and leads. £17-50. Carr. 374p.

A ool 2

50-0-50p.A .. 8210
1004A . ... 82"
100-0-100.A  £1-87 '

00uA  .... 818 -
500uA  ....8175 | 3
500-0-500.A £1-70 i
ImA ......%21:70 | § Meter lmA £1-
5mA VU Meter £2-
J0mA 1 amp. A.C.* g
50mA . 5 amp. A.C.* £1-70
100mA 10 amp. A.C.* £1-70
500mA | 20 amp. A.C.* £1-70
1amp. ....#£170  30amp.A.C.* £1.70

“SEW'" BAKELITE
PANEL METER

Type MR.65. 3}in. square fronts.

2617 -

50UA .. -

50-0-5012A :

100pA ... &2 LAC.
100-0-100, £2:25 | 300V. A.C.*.. £1-85
500A .. -20 | 500mA A.C.* £1-95

1 amp. A.C.* £1-95
5 amp. A.C.* £1-95
10 amp. A.C.” £1-95
20 amp. A.C.* £1-95
30 amp. A.C.* £1-96
50 amp. A.C. £1-95
VU Meter ..2310

EDGWISE METERS

Type PE.70.28. 17/82in.x1 15/32in.X
D 5

$in. dee
BOpA ..., £3-10 | 500uA .. 8275
ig'o-ﬁAo“A ..:g-gg lmA  ......5245
" . £3- .
looi00ua  B20 | 300V AC. .. 5245
200uA  ....52:90 | VU Meter .. 2340
Send for illustrated brochure on SEW
Panel Mot for i

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kefs-500 Mc/s on
6 bands. Directly cali-
‘brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. £15. Carr. 374p.
Size 140 x 215 x 170
mm.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. Sine
1 Hz to 100 kHz
Square 20 Hz to 20 kHz.
Output max +10 dB
(10 K ohms). Opera
tion 220/240v. A.C.
Size 216mm X 150mm X

120mm.
Price £27-50. Carr. 25p.

R 240° Wide Angle 1mA Meters
MW1-6 60mm square 073
MW1-8 80mm square 24972
P. & P. extra

TRANSISTORISED L.CR. A.C.
MEASURING BRIDGE

A new portable
‘bridge offering ex-
cellent range and
accuracy at low
i cost. Ranges: R.
10-1111 megQ
6 Ranges +1%
Llip H - 111
HENRYS 6 Banges 2= %C.10pF +1110mFd
6 Ranges + 2%. TURNS RATIO 1:1/1000~
1:11100. 6 Ranges + 1%. Bridge voltage at
1,000 cps. Operated from 8 volts. 1004A.
Meter indication. Attractive 2 tone metal
case. Bize 7§ X 5 X 2in. £20. P. & P. 26p

230V/240V SMITHS SINCHROKOUS
GEARED MOTORS

‘Buiit in gearbox. All brand
new and boxed. 60 RPM
CW; 30 RPH CW; 2R/HR
ACW; 2R/HR CW; 8R/
DAY CW; 10 RPM CW;
20R/HR ACW.

50p each Post 12p.

www.americanradiohistorv.com

MULTIMETERS or EVERY purpose/

HIOKI MODEL 720X
20,000 O.P.V.
", Overload protection

= [} 5/25/100/500/1000 VDC.
10/50/250/1000 VAC.
50uA/250mA. 20K[2 meg
ohm. —5 to + 62db.
£4-97. P. & P. 15p.

— ¥

Model§-100TRMULTIMETER /TRANSISTO!
TESTER. 100,0000.p.v. mitror .
scalefoverload protection.0/-12
/-6/3112/30/120/600 VDC. 0/6]
30/120/600 VAC. 0/12/600uA/
12/300mA/12 AMP DC. 0/10
K/1IMEG/100MEG. - 20to-+50
db. 0-01—2 MFD. Transistor
tester measures Alpha, beta
and Ico. Complete with bat-
teries, instructions and leads.
£13-50. P/P 26p.

MODEL 500 30,000 O.P.V
with overload protection
mirror scale 0/-5/2:5/10/25
100/250/600/1,000v. D.C
0/2:5/10/25/100/250/500/
1,000V. A.C. 0/500:A[5/50/
500mA. 12 amp. .C.
0/60/K /6 Meg./60 Meg
£8-87%. Post paid.

Features A.C.
ranges. 100,000 0.p.v.
Mirror Scale, Overload

protection.

0/-5/2-5/10/50/250/500/
1600 V DC.

o/g~5/10[50/250/1000 v

AC.

0/10{250uA[2- 5/25/250

MA/10 Amp DC,
10 Amp AC. 0/20K /200K [2MEG/20 MEG.

— 20 -+ 62 db. £12-50, P. & P. 26p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strument manufactured in
U.8.8.R. to the highest
standards. Ranges: 2-5/10/
50/250/500{1000v D.C. 2-5/
10/50/250/500/1000v  A.C.
DC Current 100 wA/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 £5-97 P. & P. 25p.

-

T0-3 PORTABLE OSCILLOSCOPE

8in. tube, Y amp. Sensitiv-
ity 01y p-p/CM. Band-
width 15 cps-1-5 MHz.
Input imp. 2 meg {2 25pF
X amp. sensitivity 0-9v.
p-p/CM. Bandwidth 1-5cps
~800kHz. Inpub imp. 2
meg Q 20pF. Time base.
5 ranges 10 cps—300kHz.
Synchronization. Internal/
external. Illuminated scale 140x 215 x 330
mm. Weight 15}1b. 220/240V. A.C. Supplied
brand new with handbook. £40-00. Carr. 50p.

HOREYWELL
DIGITAL
VOLTMETER
VT.100

Can be panel or
bench mounted.
Basic meter mea-
sures 1 volt DeC.
but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Specification: Accu-
racy: +0-2, +1 digit. Resolution® 1mV.
Number of digits: 3 pius fourth overrange
digit. Overrange: 100% (up to 1-999). Input
impedance: 1000 Meg ohm. ‘Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, tull scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110-230v. A.C. 50/60 eycles. Overall eize:
5%in, x 2 13/16in.x 8 3{16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE.
£49-97%. Carr. 50p.

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

Also see next two pages
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SEMI-CONDUCTORS|VALVES

ALL DEVICES BRAND NEWANDO FULLY GUARANTEED

- e ) e e SNTEH0 20p VALVES
JUNZ41S 22p uNOHdon 35p BUIl4 15p BIUWue 22p NKtuly 30p integrated  FJHII1 70p,sNTis0 2

UELTEETE 2N3416 37p|2N5459 40p| BCl15 BFW91 20p| NKT223 27p Circuits FJH121 26p Sg’;«mh \?On a T L0 350
2G301  20p|2N8417 37pj28102  25p|BCll6 BFX12 22p|NKT224 22p FIH131 ggv 8NT74414 & o ‘mg 5?z5 423 Bes R
2G302  20p|2N3439 130p|28103  26p{BC118 CA8000 180p |FFH141 L . oo ff o2 it 2505 ey U
20303 g0 |oNgd0 STp 28104 Er BOL CATDY Bebl el ZobiaNviis 1008 | 14 B0vlsocns  Sooliemt 95
2G306  42p|2N8564 17p|28301  H0p|BCI21 CA3007 262p|FIH1EL 70p » 4 9130C15 D I

5 p 2 CAS3011 75p [FTH171 25p|SN7447 135p 1IR3 40p130C17  90PIEMS5 £1.00
e e B0 Boiss o|FIH161 250(sN744s 1250 | 185 80p|30016  80p|wasy - 70p
Sa00  3n Moo bzl o Boie CAII3 1060 FyHol ool SNTiso 2op | T4 2obisoes  sou|Evsi  op
A RoESel Bdbesn R et rr st R e 300,30FLL 73| EYes  a0p
2G374  20p [2N85690 25p[28501  82p|BC134 CA3014 124p| FIH? 4{ 25 B SNTE] %v LU sop o R Y
20381 289 N3070 1%p| 28008 Bop) BOISS o HH‘Z 3 N74?4 20’ 21)?)1 ssp 30FL14 95p EZ40 55p
9N388A 49ploN8s72 97p|28503  27p|BC136 CA30184 g}llzhll ggp §N74§0 203 o= 5°n SOEE] 85; =y pE
RS ERSEE i), Uhes eI FITIL SoplSNrage 30w I o84 38nl30L17  8OplEzs0 27D
2N696  15p|2N3606 27p|3N128  70p|BCl38 CA3019 84p¥. op SN1 412030 e8] o0 180117 S0 mzs0 20
2N697  156p|2N8607 22p|3N140  77p|BC140 CA3020 126p|FIJy121 go; R B ) i R R Bl
oN698  25p|2N3638 18p|3N141  72p|BC141 CAsmoAmo ;‘.}ﬂﬂ 130p | Sx 7474 451; BB 35; goEL) 75; gz
2N699  30p|2N3638A 20p|3N142  55p| BCl47 2 FIT181 75p SN7478 45 V4 45p |30PL13  93; KThﬂ 5205 :
2N706  10p|2N8641 18p(3N143  87p|BC148 CA3021 158p FJ e esp SR 87; Sy el pR 90; [
2N7064 12p|2N3642 18p(3N132  87p|BCl49 CA3022 130p JJ‘)?I s11 R Y-t B, 401’ P Bo0IaUL: oep
2N708 15p{2N3643 20p|{40050  S5p  BC152 CA3023 126p FJJ21 1251l B 879 g ()(i," P 20, ssp e A
o COEREED EEcal  Hdieas Ferv o PRk ﬁsp smigrg 87” 613 7 %00” ggz-ﬁ asp PC36 80p
RED, EQERET BHVER B Gk ocan 74 FJLlL%l 25" §N749§ 87: akg7 100 3375 503 PC88  680p
fies Malovin im0 Bl Chmuns, , (ENCIL BPONISS ohe J AT dmins  smirw s
2N726 2N3692  18p 2 50B 3
2§7§’7 3 3 2N3693 15p|{40311  85p|BC159 CA3029 87p|IC12 2239 gg;ﬁ% g;n g:g_ﬁ g0 ggw ggp E‘cﬁ%’i :gg
AT L O o CASO'QAles fggg Aog sN7a1ss_ . | Gade 3 l; 8542 503 PCC83  40p
2No16  17p|9N8702 10p|d03ld  87p) BC1GT 169t 1350 M 6AQ5  38p(s07  50p|PCCSS  BSp
2NO18  80p|2N3703 10p(40315  87p| BC168B CA3030 137p|L92 122p - Nn e TAEER [
2N929  22p 2N3704 11p{40316  47p BC168C CAsgas 1:72§p ﬁlggggp oop conp B G455 i loog 70; s R
2Nos0  20p\aNs705 10p|40317  §7p) BOL6OB e B T od7s | SNT4160 GAUS  25plaids  l|pCrse  80p
2N987  40p|2N3706 9p|40319  Bfp| BCIBOC CA3039 82p ﬁm gP 1“11 1805 g B 01; o faen Bh
i g e grion Shiot B MORE 10 | o | GAXe pmlam gl g
el et 1 137p | MC792P 66p 280p 6BE6 30p, DAF91  30p PCF38 60p
2N1131 26p|2N8709  9p|40324  47p| BCI72 CA3043 187D 2 . AR &
2N1132 253 oN3710  9p[40328  37p|BC175 CA3044 ggp gx{g}gg& 66p S.\741642 . 23}‘6“ g D ’Sééf"‘ ggp ;;g:‘gg? ggg
2N1302 17p|2N3711 12p{40329  80p!BC177 CA3045 22 N g 4 P | DFOL 28p| PCEROL gy
2N1303 17p|2N8713 187p{40344  27p|BC178 CA3046 I I ) o GB%_ 40 DFSs  dbp) POT0 Bl
IN1301 B30 \oneTie M0D) 00T BT e CASods 204p 225p |SNT4102 GERS  70|DKo3  559|PCFS03 70p
2N1305 22p|oN3715 123pi40348  £2p|BClse CA3048 B04y/ NN P | S %12sp [ CERE 20p\DKo2 850\ FCRS0S 100
ON1308 25p |3N3716 180p|40360  40p| BC1S2L SRR ST 386p|SNT4193 o) B Lol o )
2N1307 25p|2N3773 240p|40361  40pB CASSL 1845 |acsase B 175 oB76  40p|Dioi  4%p|vorss  85p
2N1308 25p{2N8791 208p}40362  50p) BC183L CA3051 msp ! N — B2 dop DLoi  48p|POLes 862
2N1309 25p 2N8819 34p| 40370 32p| BC184 CA3052 “p NCIASSE D 1620 o 125:: o 4011; PO
2N1507 17p|2N3820 55p|40406  57p{BC184L CA3053 L5 - —— eCDg 50» ROD CREEE T
2N1613 20p|2N3s23 50p|40407  40p| BC186 CA3054 L — P TAAE %p s“w “p DYss  sgpircLss 4be
2N1631 35p 2N3854 27p| 40408  52pi BCis? CA3055 GOp e lmremirE Ll 1 829 30| EFL s
2N1632  80p|2N38544 27p|40400  B5p) BC219L Ao %23 Mc170oce | Tad2s3 750 N omsc b ei50s looo|PLSl 50
2N1637 80p|2N8855 27p|40410  62p| BC213L CA30164 2 piTAs908 070 wt{; 45» Eigor 100 PLsi S0
2N1638 27p|2N38554 30p|40412  50p| BC214L FCHI01 o | — b | TAAZSS S | ovis g o; BABCE .30p PLE2 4o
2N1630 27p|2N8856 80p|40467A4 57p|BCY10 FCH111 105p O o | TaAslD 1559 § SEL + I0pIEAF42 350 PLAZ o
2N1701 16%p 2N3856A 35p|40468A 85p BCY30 FCHI121 105p o) mop Ewete Flo 5op Egc 55» e Ok
2N1711 Q4p|2N8858 25pi40528  7%p|BCY31 FCH131 50p A2z 140” e 618 b | EBC41 op o0 S
2N1889 32p|2N3858A 30p|40600  57p|BCY32 FCH141 105p e 92” i3 1”; 8F23 ggp EBC81 go 0 ;qu 55»
2N1893 87p|2N3859 27p|40603  50p|BCY33 FCHI151 13511 A 3% 210, Tansssdin § cns p| EBF80 s a: P35
2N2147 72p|2N3859A 32p| AC107  $0p|BCY34 FCHI71 105p | PA2 s 6J4 50p| EBF83 283 82
2N2160 57p|[2N8860 30p|AC126  20p|BCY38 FCH181 105p ll:ﬁég B TAds30 495; 635 o 2-'6» EBF89 g%n Py§1 Aaol’
9N2193 40p|2N3866 150p,AC127 24p|BCY39 FCH191 105p 190’ TaAAL] a43p BI5G 30p | EBL21 g '] gY ! 351:
2N2193A 42p|2N3877 40p[ACI28  20p; BCY40 FCH201 lggp Pfgé 200” o i 8J6 20p 13036 00p Pvga ssp
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2N2194A 30p|2N3300 37p|ACi52 22p) BCY42 ECH20111500 s%é o go’ TAD110 150 gt R H PY800 40’
2N2217 25p 2N3800A 40p} AC154 28p|BCY43 FCH231 150p |8N7401 P STacsoRin P 6L6GT  45p ECC84 30p D
2N2218 20p|2N3901 97p[AC176  20p| BCY54 FCJ101 180p|SN7402 20p posop! "l 6LD20  59p |ECC85  40p l’y§01 ggn
2N2219 20p|2N3903 20p|AC187 25p!BCY58 FCJ111 150p|SN7403 23;; %IA 2 280’ 6Q7 40p/ECCS8  40p|U2s %
2N2220 25pi2N3904 25p|ACI88  25p| BCY59 PCJ121 875p|8N7404 20p Taroaotagn || 88A7  40piECFS0  85p|U26 2 P
2N2221 25p|2N3905 80p ACY17 27p|BCY60 F:QJ]S} 275p 8N 7405 28[; D AnaC 1371) 63G7 40p | RCF82  85p U50 sgp
2N2222 20p|2N3906 26p  ACY18 24p|BCY70 FCJ141 525p|8N7406 Bop U703 1370 § 6837 40p | ECFsa  8bp o2 3t
2N2292A 25p |2N4058 12p| ACY19 24p| BCY71 FCJ201 100p 5N238§ go D ATaG 1000 [ 88K7  40p) ECH2L g’ép o ;g} m;
2N2297 30p|2N4059 10p|ACY20 20p|BCY72 ECIzil 2700 SN7400  200| DATIOC 125 €8L7  35p|ECH35 1751: U2
2NK2368 15p|2N4060 12p] ACY2l 20p; BCY78 FCK10 P|SN7 o 23» Uatdac mol’ 69N7 35p | ECH42 p | U2: P
2N2369 15p{2N4061 12p|ACY22 10p  BCY79 FCL101 230p SNT41 B st l00s l 68Q7  40p|ECH81 30p Ugg} 1‘38
2N2369A 16p|2N4062 128 ACY28 17p|BCZ10 FCY101 102p Sg“%g 20» aeie 801' 6U4 85p | BCHS3  45p | U s
2N2410 p|2N4244 47| ACY39 47p| BOZ11 ¥IH101 2BplSN74 p' U4 ] 6V6:  25p| ECL80  45p 1{“3420 i
3N2483 27p|aN4548 15p|ACY40 20p BDLI2 BRIDGE DOPIv4a avp [ SOGT MG iECLEY  S8p UAYS Soe
2N2484 32p|2N424% 15p| ACY41l 18p| BD116 RECTIFIERS 100 PIV 44 50p 6X4 , 35p  ECL83 70p 40'
2N2530  22p|2N4250 18p| ACY44  25pi BD121 200 PIV 44 65p 6X5¢  30p ECL86 _40p|UBCSL i
2N2540 22p|2N4954 42pl AD140  47p| BD123 LASTIC 200 PIV 44 65p 6X5GT  49p| EF3TA 120p LlBFSg 32»
2N2618 85p|2N4255 42p| AD149  47p| BD124 ENCAPSULATED |go0 PIV 44  70p 10C2  50p|EF39  50p|UBFS e
2N2614 30p|2M4284 17p/ADIS0 62p|BD131 600 PIV 1A 60p] 50 PIV 64  45p 10F1 759 |EF40  80pUCCS4 0
2N2646 40p!2N4285 17p/AD161 85p|BDI132 50 PIV 24 45p|100 PIV 6A  B5p 10P13  80p|EF4L  85p UCCS3 4%
2N2711  25p|2N4286 17p|AD162  35p/ BDY1O 100 PIV 24 50p| 200 PIV 6A  65p 10P14 $1.10{EF42 70p I{CF?O 60:
2N2712 25p[2N4287 17p|AF109  45p| BDY20 200 PIV 2A. 55p| 400 PIV 6A T I?ATS 30p | EFS0 25 UCH21 %
2N2713 27p|2N4288 1hp|AF114  28p|BDY61 100 PIVZA  60p 600 PIV6A  85p 12AT7 30p|EF85  35p Ucm% A
2N2714 80p|2N4289 17p|AF115 28p|BDY62 12AU7 30p|EF86  80p|UCHS 5\)
2N2904 20p|2N4200 12p|A¥116 25p BF11s SILICON RECTIFIERS 12AX7 $80p|EFs9  28plucLs2 85p
2N2904A 35» 2N4291 15p AF117 20p|BF117 MINIATURE WIRE ENDED PLASTIC 12AV6  40p{EF91 30p| UCL83 ggp
2N2005  25p 2N4292 15plAF118  80p) BF152 SERIES m CL 12BA6  40p|EF$2  85p|UF41 ssp
2N2905A 20p|2N4294 17p AF121  80p{ BFl54 m 15 A)IP 3 AMP 12BEG  409|EF183  83p|UTS0 3w
2N2906 20p[2N4303 47p(AF124 22p|BF158 4001 50P1V 8p 19p 12BH7 45p EF184 35p gpg; “p
2ND2906A 25pi2N4864 15p|AFI25  19p| BF159 4002 100PIV 7p 9p 20p 198Q5  85p|EHI0 40p Ugs 65’
2N2907 23p|2N4965 18p|AF126 18p|BF163 4003 200PIV 8p 10p 20p 20D1 50p| EL34 50p| UL41 ‘op
2N2923 16p|2N5027 S2p|AF127  16p|BF167 4004 400PIV 8p 10p 25p 20F2 @5p| EL33  £1-25 | ULS4 “p
2N2924 15p|2N5028 &7p|AF139  28p| BF170 4005 600PIV 10p 12p 28p 20L1 21-10|EL4L 80p | UY4l dop
2N2925 15p|2N5029 47p|AF178  42p|BF173 4008 800PIV 12p 15p 27p 20P1 50p; EL42 85p|UYS5 . 38p
2N2926G 10p'2K5030 42p AF179  48p) BF177 4007 1000PIV 15p 16p . 30p 20P3 eos ELS1 55p VRIOS{JO 5‘1
2N29260 10p|2N5172 12p; AF180  50p|BF178 50+ less 15% 1oo+ )ess 20% 20P4 £1.10|EL84 25p v}uggao's 5
2N2026Y 10p|2N5174 52p| AF181  40p| BF179 STLICON REchFlERS 20P5 £1.20/EL85  48p|Add 12p in
2N3011 20p|2N5175 Ezn AF186  89p| BF180 U uo NG 2516 50p| EL9L 35p| for postage
9N3014 82p|2N5176 45p AF239 80p|BF18l 10‘\ Bhn o0 RECTIEIERS
2N3053 18p|2N5232A aop AF279  47p|BF182 OPTY A A & RECTIFIERS /i am
2N3064 46p|2N5245 45p AF280 47p BF184 R OR T o S0n B0 114 o e e
2N3055 60p|2N5246 42p AFZ11  32p| BF185 sty S oo G iL7h DaXl o 12
2N3133 30p|oNs5240 67p ASY26  25p| BF194 oLV o o B DAXIS T0i04%  aa
2N3134 15p|2N5265 325p ASY27 80p|BF195 L3y O 4 P AYss 18/048 e
2N3135 25p|2N5305 37p ASY28 24p|BF196 1006PIV 40p 85p 2105 £277 BY100 15p|0A47 8p
2N3136 25p|2N5306 40p ASY29 27p| BF197 304 less 15% o DO 0% B in|oite -4
2N3390 25p|aN5307 87p ABY50 25p| BF168 BYl2z §7p|OAT3  10p
2N3391 20p|2N5308 37p|A8Y51  32p| BF200 ZENER DIODES BYi24 15p|0AT9 b3
2N3391A 80p|2N5309 62p|AS8Y54 26p| BF224 400MW 1.5 WATT | 10 WATT e SN 9
2N8392 17p|2N5310 42p1A8Y67 45p BF225 5333 V 92.4—100 3-9—100V Byisd 1avioAss 44
2N3393 15p|2N5354 27p|ASY86 32p) BF237 10p each 25p each 40p each BY164 52p|0A90 7
INpios ;g’ 2N5gg5 ggg ﬁ%z!‘lzllo lgb; gf‘zii 25+ less 15% 100+ less 20% BY210  85p|OA9L 7
2N3402 2N5356 2 Erd vt 4
s e gl el B e k. nay mel,

2 B

?lggig; 45: . 57: BC109 10p| BFW88 age on all Semi Conductors 7p extra. E:(;}g ‘Bgll; 2?3?2 17!;
aN3414  22p NG54 80p RCIIZ 10p BFWxe NKTRIT S.A.E. FOR FULL LISTS. 4
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HI-HI EQUIPMIEN

SAVE UP TO i
33%% OR MORE -~ e

ER INTERCOME

SPECIAL OFFER!
SINCLAIR PROJECT 60

Tdeal for home. I
office, stores, fac- l
tories, ete. Supplied }

|

SEND S.A.E. FOR-

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

R L
TASOT £4-97
C129t £6-50 GOLDRING
MP6 £10-4 GL6%/2 £18-97
610 £14-07 GL69[2/P  £24
510 £11-50 GL72 £22-25
310 £9-40 GL72{P £229-0!
810 £33-45 GL75 £20.08
MP60 TPD1 £1712 GL75P £34-95
MP60 TPD2 £15-40 LID75 £3-88
610 TPD1  £20-85 LIDT2 £3-8|
510 TPD1 21820 G99 £19-30
210 Package* £8-55 QL85 £46-5
HT 70 21499 | GL85P £54-30
HT 70 Pack £21-60 | LIDg&S £4-80
G101 £21-95
GARRARD
2025 T/C*  £8-50 | PIONEER
40B* £0-25 | PLI2AC £35-15 |
5-300* £8-50 | PL1sC £50:25
SP25 ITT  £10-50 PLA25 £62-85
SP23/G800* £14-50
SL65R £13-45 THORENS
AP76 £18-85 | TD125 £57-65
AP76/G800* £22.50 | TDI2’AD  £91-16
SL72B 423-25 TX25 £6-40
SL75B £26-00 TD150 £27-90
SL95B £32:50 TD150A I1  £33-20
401 226-80 TD150AB 11 £37-80
ZERO 100A £41-95 150 Plinth  £3-47
ZERO 1008 £37-50 ! TXII £3-85

* Qtereo Cartridge T Mone

All others less cartridge .
Carriage 50D extra any Model.

RECORD DECK PACKAGES
Decks supplied with
cartridge ready
wired in  teak
veneered plinth with

cover.
Garrard 2025TC/9TAHCD

Garrard SP25 IIT/OTAHCH £18-
Garrard SP25 I11/G800 -
Garrard 8P25 111/M75-6 £19-50
Garrard 8P26 T1T/M44-7 £20-
Garrard SP28 I111/M55-E £22-30
SP25 111/G800 (Playdon P&C) £19-75
Garrard AP76/G800 £20-
Garrard AP76/M75-6 £30-2!
Garrard AP76/M53E £3295
Garrard APT6/MT5EJ £34-90
BSE McDonald MP60/ATS5 £19-25
Goldring GL72/G800 £34-
Goldring GL75/GR00 £39-70
Goldring GL75/G800E £44-15

Carriage 50p any item

SINCLAIR EQUIPMENT

2 x 230 amplifier. sterea 60 pre-amp, PZ5
power supply. £15:95 Carr. 37ip. Or with
PZ6 power supply £18-00 Carr. 371D, 2 X 250
amplifier, stereo 60 pre-amp, PZ8 power
supply. £20-25. Carr. 87ip.

Transformer for PZS. £2-97} extra.

Add to any of the above $4-45 for active
filter unit and £13-90 for pair of Q16 speakers,
Project 60 FM Tuner £16:95, Carr. 37}p.
All other 8inclair products in stock.

000 Amp £23-50 Carr. 37ip.; 3000 Amp
£30-95 Carr. 374p.; Neoteric Amp £43-95
Carr. 373p 1C12 $1-80 p. & v. 10p.
NEW PROJECT 605 — £20-97, Carr. 37p.

ATEST CATALOGUE

Qur new 6th edition gives full details of a
comprehensive range of HI- T EQUIP-
MENT, COMPONENTS, TEST EQUIP-

MENT and COMMUNICATIONS EQUIP-
MENT.

FREE DISCOUNT COUPONS
VALUE 50p
272 pages,
fully illus-
trated and
detailing
thousands of
bargains.

SEND NOW

ONLY
37%p

P&P
10p

TELETON SAQ-2068
STEREO AMPLIFIER

Latest exciting release. Brand new model.
6 + 6 watts rms. Inputs for mag, xtal, aux
tape. Volume, bass, treble, sliding balance,
seratch filter and loudness controls.

QUR PRICE £18-50 Carr. 37p.

SEYWOOD (X203 COMMUNICATION
RECEIVER

r00an0E0.]

Solid state. Coverage on 5 bands 200-420
KHz and -35 to 30 MHz. Illuminated slide
tale dial. Bandspread. Aerial tuning. BFO,
AVQ, ANL, ‘' meter. AM/CW/RSB. Inte-
grated speaker and Dhone socket. Operation
920/240v AC or 12v DC, Size 825 x 266 x 150
mm. Complete with instruetions and circuit.
§28:50. Carr. 50p

LAFAYETTE LA. 32¢ STEREQ
AMPLIFIER

12.5 4+ 125
watt  R.M.S,
Mag/Cer/Tuner
/Tape Inputs.
‘Excellent per-
tormance.
Compares with amplifiers up to £40.

OUR PRICE £24, Carr. 375P.

TAPE CASSETTES

Top quality in plastic library boxes.
60 min 80p, 3 for 75p, 10 for £2-35
90 min 42p, 3 for £1-06 10 for £3-30
3 for £1-35 10 for £4-20

C60
©90
€120 120 min 53p,

Cassette Head Cleaner 80p. P. & P, 10p. Extra

*

TRANSISTORISED FM TUNER
TRANSISTOR

ONLY 6x4Xx2iin.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers, Operates on 9 V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. £8-37¢. P. & P. 12}p.
Stereo multiplex adaptors £4-974,

, MONO HIGH IMPE-

complete with bat-
teries,
free instructions.

"\
)

Y

-

HOM|
\

4 Station £6-62, P. & P. 17p.

EMI LOUDSPEAKERS

Model 350. 13" x 8" with
single tweeter/crossover, 20-
20,000 Hz. 15 watt RMS.
Available 8 or 15 ohms. £7-50
each P. & P. 370.
Model 450, 13* x 8” with twin
tweeter/erossover. £5-18,000
Hz, 8 watt RMB. Available 8
or 15 ohms. £3-50 each, P. &
P. 25 p.

TE 1018 DE-LUXE

DANCE HEADSET
Bensitive, goft earpadx.
adjustable headband. <=
Magnetic, impedance

2,600 ohms,

97, P. & P. 15p. ﬁ *i =

MP7 MIXER PREAMPLIFIER

a . 5 microphone in-

2 puts each with

individual gain

controls enabling

W complete mixing

facilities, Battery operated. 91 X 57 X 37,

Inputs Mics: 8 X 3mV 50K ; 2X 3mV 600 obm.

Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100K.

£8-97, P. & P. 20p.

2 Station. £2-97, 8 Station £5:25,P. & P. 15p.

| STEREO FM TUNER

cable aund

The fir<t tuner in the worid to use the phase
lock loop principle—as used for receiving
signals from space craft because ot its vastly
i proved signal to noise ratio. Provides
jantastic resulis even in difficult areas.
Tuning range 87:5 to 108MHz. Automatic
stereo indicator. Sensitivity: 2uV. AFC
range + 200KHz, Signal to noise ratio:
8308, Output voitage 2 x 150mV. Opers
ating voltage 25-30V DC. 8ize 93 x 40 x
%Oénmlr’xilg.éﬁc. LIST PRICE £25. oo

P. f

ONLY £16.95 258

Unrepeatable offer—buy nom and save aver £8.

=,

UR-1A SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550ke/s-30me/s. FET,
8 Meter. Variable BFO for 88B, Built-in
Speaker, Bandspread, Sensitivity Control,
220240y, A.C. or 12v. D.C. 12§” x 48X .
Brand new with instructions, $25. Carr, 374p.

HOSIDEN DHO-2S STEREQ HEADPHONES
‘Wonderful vaiune
and excellent per-
formance combined,
Adjustable
band. 8 ohm
pedance. 20-12,000
eps, Complete with
lead and  plug.
ONLY £2-37}. P. &
P. 121p.

1021 STEREO
LISTENING
STATION

For balancing and
gain selection of
loudspeakers with
dditional facility

head- |
im- |

LAFAYETTE HA-600 SOLID STATE
RECEIVER

o S ttss Cleneral  coverage
150-400kefs, 550
kefs-30mefs. FET
front end. 2 mech,
tilters, product
detector, variable
B.F.0., noise limi-
ter, 8. Meter, Bandupread, RF Gain, 15 X
93 X 81”. 18 1bs, 220/240v, A.C. or 12v. D.C.
Brand new with instructions. £50. Carzr. 50p.
U4312 MULTIMETER
Extremely sturdy instrument for general
electrical use, 667 o.p.v. —
0/-3/1-5{7-5/30/60/150/300
600/900 VDC and 75mV.
0I'3/1‘54]7-5[30/60[150[300

AC,

for stereo headphone
b switching. 2 gain
controls, speaker onsoff slide switch, stereo
headphone sockets. 67 X 4”7 X 217, £2-25,
P. & P. 15p.

TE.65 VALVE YOLTMETER
o = 28 rtanges. D.C. volts
1:5-1,500v. AC. volts

/ AC.
0/3004.A/1-5/6/15/60/150
600MA/1-5/6 AMP, D.C.
0/1-5/6/15/60/150{600MA |
1-5/6 AMP. AC.

0/200 Qf3K/30K Q.
Accuracy DC1%.AC1-3%,. .
Knife edge pointer, mirror scale. Complete

with sturdy metal carrying case, leads and
instructions. £9-50 plus P. & P, 25p.

. 1-5-1L,300v. R
up to 1,000 megohms.
200/240v. A.C. opera-
Complete  with
nstructions.
.50, P, & P. 30p.
Additional probes avail-
’i‘ilg: R.F. 82-12}; H.V.

v seli contained with builtein

| TMK MODEL 117 F.E.T. ELECTRONIC

VOLTMETER
Battery operated,
11 meg input, 26

ranges. Large 43"
mirror e, Bize
537 X 4% x 2.
DC VOLTE 0.3~
1200V. AC VOLTS
3300V RMS, 8:0~
800V P-P. DCCUR~
RENT -12 - 12MA.
Resistance up to 2000M ohm. Decibels
— 920 to 4+ 51 db. Complete with leads/instruc-
tions. £17-50, P. & P. 20p.

230 VOLT A.C.

50 CYCLES
RELAYS
Brand npew. 3 geis of
changeover contacts at

5 amp rating. 50p each.

P. & P. 10p (100 lots £40)
Quantities available.

G.W.SMI

10 TOTTEN

H&CO.(
T [ ]

6372232 call
Tel: 01-B36 3715 ¥

HAM CT. RR. LONDDN, W1 Tel-01-

27 TOTTENHAM CT. RD. LONDON, W.1

3 LISLE STREET, LONDOMN, W.C.2
LISLE STREET, LONDON, W.C.2

C

voltmeter, Basy to read, very accurate,
robust construction. An essential for colour
television servicing, ete, Bize 360mn: long.

50mm dia. 2695 P. & P, 25p.

High quality
enamel. Heavy
ex-stock. Single

ceramic constrmetion, Windings embedded in vitreour
duty brush wiper. Continuous rating. Wide range

hole fixing, 3in. dia, shatts, Bulk quantiiies available, R
25 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 72ip, P. & b, Tinoe

TE-1035 STEREO
HEADPHONES

Low cost high perform-
ance stereo headphones.
Foam rubber ear ¢ups.
Adjustable head-band.
8 -ohm impedance. 23-
18,000 Hz. With lead and
stereo jack plug. ONLY
£1-971. P. & P. 12ip.

MCA.220 AUTOMATIC
GE

ISER
Input 88-125 VAC. or
176-250VAC, Output 120V
AC, or 240 VAC, 200 VA
rating. £11-87, carr. 50p.

50 WATT. 10/25/50/100/250{500/1000/2500 or 5000 ohmns, 2105 P. & P. 7ip.

100 WATT. 1/5/10/25/50{100/250/500/1000 or 2500 ohmis,

£1-373 P. & P. T3P,

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality . Low price .

Immediate delivery
£-260B Pane) Mounting
mp £7-00

§-260 General Purpose Bench Mounting 14
1 Amp £7 2-5 Amp -
2.5 Amp £8-05 Please add postage
5 Amp £11'75 ALL MODELS
8 Amp £15-50 INPUT 230 V 50/60 CYCLES®
10 Amp £22-50 OUTPUT VARIABLE 0-260
L 12 Amp £28-60 VOLTS
L 20 Amp $49-00 Special discounts for quantity

311 EDGWARE ROAD, LONDORN, W.2Z
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TECHNICAL
‘TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why not fill in the coupon below and find out how ?

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

C. & G. Telecommunications Techns'. Cth
Radio Amateurs’ Examination

General Radiocommunications Certificate
C. & G. Radio Servicing Theory

General Certificate of Education, ete.

Now available Colour T.V. Servicing

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

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

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics
Accredited by the CACC. Member of the ABCC.

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

(state SubjeCt Or EXAM) 1uuuviveiiiiiiieieiessiee e I

NAME ..o |
(BLOCK CAPITAL PLEASE)

ADDRESS ..o e |
AGE............ OCCUPATION ..o e,

INTERNATIONAL CORRESPONDENCE SCHOOLS |
Dept. LA28 Intertext House, Stewarts Road, |

l London, S.W.8 4U)
EST. 1391

“PAGK UP YOUR TROUBLES
IN OUR NEW KIT BAG”

‘Chadacre Electronics Limited, are pleased to
announce that the following modules, may
now be purchased in Kit-Form*:—

MODULE BUILT &t:TESTED IéIT

4300 Phase Simulator 200 -
4310 Microphone Amp 11-00 700
4311 Equaliser 9-00 5:50
4312 Stereo Qutput Amp .00 550
4315 Stereo V.U. Driver Amp 200 5-50
N 4316 Mixing Amp . . 7-an 375
i 6301 L.C. Ring Modulator 1500 7-50
4317 Stereo Headphone Amp ... 425 —_
4318 Stereo Buffer/Bridging Amp 4 —_

* Kits are complete with ail Capacitors, Resistors,
Inductors, Transistors, Printed Circuit Board &
{Hlustrated Data Sheet. Al orders despatched by
return, ¥ you require further information about
these and other modules, send just 25p for our
illustrated catalogue.

20% Discount on quantities
of 10 or more mixed units.
P & P Allow 25p/Module.
Free on all orders of £20 or

JEhRs Lt;:;

43 CHADACRE AVENUE. CLAYHALL,
ILFORD, ESSEX. TEL. 01-550 7119.

M. X B. COMPONENTS (LEEDS) LT,

(INCORPORATING M. & B. RADIO)

PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532-35649

NEW RETAIL PREMISES NOW OPEN IN BISHOPGATE
STREET. Near City Statlon Everything for the Ham. Give us a call,
G8BUU at your service.

PYE AM25B VANGUARDS.
phones. 20 watts RF output from QQV03/20A. High-band and low-
band in stock. Ideal for 2 or 4 metre mobile operation. Less mike,
control box and speaker. £20 each plus carr. 90p. UK.
24 voit High-band version of above. £17-50 plus carr. 90p, UK.
EDDYSTONE 770U Mk. Il RECEIVERS. As new. £120

EDDYSTONE 770R. 19 to 165 Mc/s in 6 Bands. AM. NBEM. FM.
CW. and noise limiter. £85 plus £2 P./P.
EDDYSTONE 770U. As above but covers [45 to 500 Mc/s.
£100 plus £2 P./P.
HAMMARLUND SP600 RECEIVERS in clean condition.
£90 plus £2 P./P.
PYE CAMBRIDGE. Boot Mounting High-band and low-band. Less
mike, control-box and speaker. Ideal for mobile on 2 metres.
£27-5G plus carr. 50p. U.K.
@Z06-20. Brand new quick heat version of the 6146. Ideal for low
drain mobile rigs. £1-75 plus carr. 10p. U.K
BRAND NEW 2isq. 500uA METERS.
Only £1:20 plus carr. 10p. U.K.
BRAND NEW COSSOR PA UNITS with YLI020 and YLI0OOO
quick heat valves. Hi/low band. Ideal mobile work.
£6 each plus 25p. carr. U.K.
1000 P.LV. I Amp.
12p each. 3p postage

ilb. REELS OF SOLDER. 24 S.W.G. 60/40.
75p Reel plus 10p postage

35p each plus 5p carr.

12 _volt Boot mounting radio-tele-

MOTOROLA IN4007 DIODES.

REV. COUNTERS. Tape recorder type.

Send SAE for full lists with many bargains of general interest.

www.americanradiohistorv.com
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BlI-PRE-PAK

COMPLETE TELEPHONES
EX-G.P.0. NORMAL HOUSEHOLD TYPE

TELEPHONE DIALS

Standard  Post

Guaranteed

ONLY iy

Office

in working order.

type.

OUR VERY POPULAR 3p TRANSISTORS

TYPE ‘A" PNP Silicon alloy, TO-5 can.
TYPE "B PNP Silicon, plastic encapsulation.
TYPE "E” PNP Germanium AF or RF.
TYPE “F"' NPN Silicon plastic encapsulation.

CATALOGUE
FOR

FRE

TRANSISTORS,

20

coded MCS2

50p

NEW UNMARKED UNTESTED PACKS

50
50

equiv. to OC200{1
2N706A, BSY95A, etc.

Gzrman:um Trans:stors
PNP, AF a

_,ﬁ

B&S Germanium Diodes

lso Min. glass type soP
B83 Trans. manufacturers’ rejects

200 JronoERCEE s 50p

Germ.

B84 Sili Diodes DO-7 g}

100 50 BA300, oA‘l;;s 50P
B36 Sil. Diode:

50 sTiond Msismpes 50p 50+20p each.

B88 Sil. Trans, NPN, PNP

50p

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This

encapsulated block will turn any
0-1mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition

£1 each
BI-PRE-PAK LTI:I

system.

I amp plastic. Mixed velts.

7

NPN/PNP Silicon Planar
similar to BCIi3/4, BCI53/4, BFI53/160, etc., £428
per 500; £8 per 1,000.

FULLY TESTED AND MARKED

SEMICONDUCTORS

£p
018
0-15
0-17

13
10

‘oCI170
ocCi7i
0C200
0201
2G30§
2G303
2N7IT
2N1302-3
2N1304-5
2N)306-7
2N1308-9
2N3BI9FET
Power
Transistors
0C20
oc23
OC25
0C26
[o]wy::}
[o]ex]1
OC36
ADI49

13| Auvio
25034

Diodes
AAYA2
QA95

18 0A7%
13 | OABI

0000000000 ®OCO00000DOOC0BO0O00
« -

ACl07
ACI26
ACi27
ACI28
ACI76
ACY17
AF239
AFi86
AFI139
NEW TESTED AND GUARANTEED PAKS BCI54
B1 Photo Cells, Sun Batteries. On BCloy
4 0 ot s R 50p BCI08
B79 IN4007 Sil. Rec. diades. BCI09
4 T e diode 50p ‘ rise
B8i Reed Switches, Mixed t
10 £52d oy ™ed e 50p BrYs0
B99 Mixed Capacitors. Approx.
200 qu:ntily. counted by weight soP ggz;g
H4 Mixed Resistors, Approx
250 quantity counted by weight SOP :gzi:
H7 Wirewound Resistors. Mixed BSY95A
40 (ype:':nd values. SOP oc4l
He 8YI27 Sil. OC44
4 1000 PIV' Iamp plastic SOP QC4s
He OCP71_Light Sensitive oc71
2 G e 50p ocn
HI2 NKTI55/259 Germ. diodes, ocei
50 brand new :tockr clearance soP gg:;D
Hi8 |0 8;7%5?..":0«4 black glass 50p gg::g
HI9 | OC8i/BID uncoded whice 50
glass type PNP Germ. P
H28 OC200/1/2/3 PNP Silican
20 uncoded TO-5 sop
29 OA47 golu hended Fodes F.E.T. PRICE

BREAKTHROUGH !!

This field effect transistor
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-.
lent replacement for the 2N3819.

He 250mWY. Z Diod:

40 B e 50p
Hi0 25 ?g:e:a:i;‘;'el% watt Zeners sop ;‘2"'2'5";? ggg GI6ATS
HI7 20 i&?g'vsoi:::o" Stud Rectifiers, sop
His 30 ;’;gm.:\atﬂsni:::_oktescnﬁers' ?_()j
HI6 E: Pak of

8 sl Eredinn B 50p
supplied

H20 20 BYI26/7 Type Silicon Rectlﬁers soP

Data sheet supplied with device.
1-10 30p each, 10-50 25p each,

Transistors,

IN91i4

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed, untested, B.P.1
6/6A/8, 8050%26-29 \BSYI5A, BCY70 etc.

Silicon Planar NPN Plastic Transistors, untested, similar
to 2ZN3707-11, etc., £4-25 per 500; £8 per 1,000,

Siticon Planar Diodes, DO-7 Glass, similar to ©A200/202,
BAY3)-36, £4-50 per 1,000.

0OC44, OC55 Transistors fully marked and tested,
500+ at 8p each; 1,000+ at 6p each.

QC7! Transistors, fully marked and tested, 500+ at
6p each; 1,000+ at 5p each.

3823E Field effect Transistors, This is the 2N387.3 in
Plastic Case, 500+ 13p each; 1.000+ 10p ¢

1 amp Miniature Plastic Diodes:

IN4001, 500 4 at 4p each; 1,000 + at Ip each.
1N4004, 500 + at 5p each. 1,000 + at 4p each.
IN4006, 5004 at ép each, 1,0004 at 5p each.
1IN4007, 500 + at 8p each, 1,000+ ac 7p each.

is the £

Plastic TO-18,

RECTIFIERS,
DIODES,
INTEGRATED

oy CIRCUITS,

o FULL PRE-PAK

025 LISTS

0-25

013

0-13

Q.50

0-15

017 RELAYS FOR

) VARIOUS TYPES £1
& P 25,

o

COLOUR T.V, LINE OUTPUT
TRANSFOR

0 Designed to give 25kV when used with PL509
0 and PY500 valves. As removed from colour
0- receivers at the factory.
0- NOW ONLY 50p each
0 post and packing 23p.
% Quantity =10 10-50 50+
0 BBiO5 Varicap Diodes 10p 8p ép
0- OC71 or 72 Fuliy Tested
I Unmarked 5p Sp 4p
0- Matched Sets 1-OC44 and
0 2-OC45's. Per Set. 25p 20p I5p
OQA47 Gold-Bonded Diodes, v
01 Marked and Tested 3p 3p 2p
0 t-watt Zener Diodes 7-5,
0 24, 27, 30, 36, 43 Volts 5p 4p 3p
0 10-watt Zener Diodes 5-1,
o- 82, 11, 13, 16, 24, 30,
100 Voles 20p I7p 15p
Micro Switches, §/P, C/O 25p 20p ISp
i-amp Bridge Rec's 25-voit 25p 22p 20p

INTEGRATED CIRCUITS

SL403D Audio Amp.,3- Watts 2:00 195 {-80
709C Linear Opp. Amp. 25p 20p I5p
Gates, Factory Marked and

Tested by AE.I. 10p P 8p

D ). K. Flip-Flops Factory,

Marked and Tested by

A.EL 20p 18p I5p
SN7490 Decade Counter 50p 45p 4op
UL914 Dual 2 I/F Gate 40p 35p 30p

LOW COST DUAL INLINE 1.C.
SOCKETS

14 pin type at I5p each
16 pin type at 16p each.

BOOKS
We have a large selection of Referance and
Technical Books in stock.
These are just two of our popular lines:
Transistor Equivalents and
Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents,
The lliffa Radio Valve & Transistor
Data Book 9th Edition;
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications,

I5p

-------\

Please send me the FREE Bi-Pre-Pak Catalogue.

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add

i0p post and packing per order
QVERSEAS ADD EXTRA FOR POSTAGE l

DEPT. 0 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

111
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ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 50% and get the best and up-to-date
designs. There are four models to choose from.

% Portable—4 octave keyboard with 10 voices,
3 pitches—vibrato, at £103-00, P/P £]-50.

% Console—5 octave keyboard with 10 voices,
3 pitches . Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 12”7 Goodmans speaker at £167-00,
P/P £5-00.

% Console—2 x 4 octave keyboards and 13 note pedal
board, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, Wah Wah, etc. at £406-00.
Carr. paid on complete kit U.K. only.

% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, 3 Couplers, etc., at £572-55
carr. paid on complete kit U.K. only.

We regret H.P. facilities are not aveilable, but components
can be bought separately. Trade and overseas enquiries
welcomed. Send I5p for latest catalogue.

Please call in for demonstration. Business hours: 10 a.m. to
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE RD., LONDON
S.W.18 TEL: 01-870 4949

Bus numbers 37, 220, 225, 168 pass the door. 10 minutes
walk from East Putney or {5 minutes walk from Putney Bridge
Underground Stations.

e B A S

RADIO BARGAINS PRACTIGAL WIRELESS

Pl ELEGTRONIC IGNITION
' SYSTEM

H A C SHORT-WAVE
u . ™ KITS

WORLD-WIDE RECEPTION

Grundig Mariner 865 £35-00
Grundig Solo Boy £17-50
Grundig Party Boy £22'50
Grundig Music Boy £26-00
Grundig TR600 £28-50
Grundig Elite Boy £29-50
Grundig Yacht Boy £34°50 This Capacitor-discharge Electronic ignition
Grundig Satellit Univ. £112:00 \sA);_stelms;vaidrehcently degcribed irIu Practilcal
Grundig Melody Boy £41-50 We are able 1o offer the kit In e Torar ian
Grundig 3005 £64-00 Stand?rd k:t contgliningththe electronic com-
. ponents only, enabling the customer to tailor
Koyo KTR1661 8w.b. £40-25 these to his own layout, or the De-luxe version
Koyo KTR 1664 8w.b. £47-50 containing a  ready-drilled roller-trimmed Famous for over 35 years for Short-Wave Equip-
Koyo KTR1770 11w.b. £66-00 printed circuit board and fully machined ment of quality, “H.A.C.” were the Original
Aiwa AR158 £31-00 glae}t‘:ai_ttcgse wnthlplgctrliﬁl connection block, mpp'}eieﬂ of Slzort‘;x&ve Reczhie;ogta for the
3 C it is supplied with a custom und amateur constructor. Over ! tisfled
Toshiba IC70 £16-50 transformer, first-grade componentos armoh?n it S molud Technical College:,. Hos-
i i q construction details. Suitable for 12V. systems pitals, Public Schools, R.A.F., Army, Hams, etc.
Hitachi WH1160 £22:50 only, pos. or neg. earth. All ¢ t
ITT/KB Golf £26:50 available éeparatelly: Case size 437 x S5+ o7 . . ‘f: “nx;’ lnnggm »
i b i . Complete assemb. d wirin 25p, mproved one-valve model “DX" mark 2.
[TT/KB Touring Int. Marine  £45-00 refun%able onepurc‘tgazg ofwk[irtl. ) LTIl Bl mg‘e“ k‘t.—be’;"%f-ze‘(‘wu';&dp&ekigszop.li
. . Price : Standard kit .. 5 mer writes: “Australia, India and America
With each set “Guide riee D:.Tu:; " o :;;g gg:: ggg at loud volume.”—*‘T am 14 years of age and have
to Broadcasﬁng Trade enquiries invited. Mail order only. 25&‘18%‘;;3‘1!‘; o Plus A
Stations” (160 pages) State pos. or neg. earth when ordering. Send B.A.E. for test report.

This kit contains all genuine short-wave com-~
ponents, drilled chassis, valve, accessories and tull
Instructions. Ready to assemble, and of course,
as a1l our products-—tully guaranteed. Full range
of other 8.W. kits, including the famous model
*K." and “K plus” (illustrated above). All orders
despatched by return. (Mail. order. only.) Send
now for free descriptive catalogue & order form.

WILMSLOW ELECTRONIG

AUDIO, pept. pw, PRODUCTS

10 Swan St., Wilmslow 83, LICHFIELD STREET, “HA.C.” SHORT-WAVE PRODUCTS
Cheshire, SK9 1HF et wanan sty 2 29 Oid Bond Street, London W.1
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BSR LATEST SUPERSLIM
STEREO AND MONO

Plays 127, 10" or 7" records.
Auto or Manual. A high
qoality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
Size 18 X 1liin,

Above molor board 3’m.

below motor hoard 2ii
with STEREO and MO0 STAL £8+75 Post 26p.
MONO-COMPATIBLE
Dlays all records £7-75 Post 25p.

RCS 3 WATT AMPLIFIER. Ready made tested. 2-staze
triods pentode valve UCL82. 3 waits Output. Tone and
volume controls. Rectifier valve UY85, Knobs. With
high performance Loudspeaker.

Response 50-12.000 cps. Sensitivity 200mV. Post 25p

R.C.S. PORT PLAYER CABINET

Post
25p.

Really smart a]JpP rance with space for R.C.S. Amplifiers
and most modern autochangers. Size 18 X 15 x 8in.
Metal fittings. Carrying handle. Popular colours.
Two-tone rexine covered.

GARRARD SINGLE PLAY TA MK II Complete with£ I 0
stere0/mono plug in head. Ideal Discotheque or Hi-Fi,

GARRARD AUTOCHANGERS with Sonotone Cartridges
Stereo Diamond and Mono Sapphire. Model 1025 £10.
Model 3500 Stereo and Mono Autocbanger £14. Post 25p.

BSR JUNIOR SINGLE PLAYER
Turntable, 4-speed motor and separate pick-up £4-50

EMI PICK-UP ARM with mono xtal and stylus £1-25,
HI-FI PICK-UP CARTRIDGES. Diamond LP;Sterec
Stereo/Mono 9TA £2-50; GP94 £2-50; GP93 £2:00;
Sapphire Mono GP91 £1- 50 Power-point LP/78. 60p.

WOOFER AND
E‘M‘I‘ TWEETER KIT

£5:75 rost 25

Comprising & fine example of a2 Wooler
107 x 6}in. with a massive Ceramic
Magnet, 440z, Gauss 13,000 lines.
Aluminium Cone centre fo improve
middle and top response. Also the E.M.I
Tweeter 81in. square has a special light-
weight paPer cone and magmet flux
10,000 lines,

Tmpedance Standard ..
Maximum Power. .
Usetul Response .
Base Resonance

SUITABLE ENCLOSURE 20 x 13 x9in, £9 POST ZSp

WEYRAD P50—TRANSISTOR COILS
RASW Femte Aerial.. 72p | Spare Cores ..... ... 3p
Osc. P50/1 P  Driver Trans. LFDT4 . 589
LF. 250/2?)(/} 470 ke/s. Sgp | Printed Circuit, PCA1 . 381:

... 8ohms
... 12 watts
fo 18,000 cps

45 cps

8rd LF. P50/3CC 1.B. Tuning Gang 5D
P51/1 or P51/2 . . Weyrad Booklet . 10p
P50/3V ... ... OPTI .............. 58p

6p
Muilard Ferrite Rod 8 % %in. 20p, 6 x Jin. 20p.

YOLUME CONTROLS | 80oum Coax 4p. yd.
Long spindles. Midget Size | BRITISH AERIALITE
5 K. ohms to 2 Meg LOG or AERAXIAL-AIR SPACED

mnllc

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Maing Transformer
inpnt 200/240v. AC. Qutput voltages available 8 or 9 or
12 or 15 or 18 or 20v. DO at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. £2 POBT
Details 8.A.E. Size 8} x 1} x Iin. FREE

GENERAL PURPOSE TRANSISTOR
PRE - AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar. Can be med with
Battery 9-12v or H.T. line 200-300v_D.C. ration.
Size 1" x 11" x }". Response 25 c.p:s. to 25 Ko/s 28dh Zain,

For uze with valve or transistor eqnipment. 90 Post
Full instructious supplied. Details $.A.E. P 10p
CAN TYPES
50--50/350V .. 385p

gnw TUBULAR ELE;JT%OLYTIGS
80-+100/350V .. tlssp

41507 . 14p .
1000/25V.. 35p | 82-+32/250V ..

500/25V .. 20p
8/450V .. 1l4p 8p
16/450V  1bp | 1000/50V.. &7p | 32-32/450V .. 83p

=

32/450V  26p 8 + 8/450V p | 350+50/325V  S0p
25/25V 10p 16/450V_ 20p ! 32-+82--32/350¥ 43p
50/50V .. 10p 161—18/450V gp 100*50*50/360\7481)

100/25V  10p | 32-+-32/35
LOW VOLTAGE ELEC'}‘ROLY’HC
1, 2, 4, 5, 8, 16. 25, 80, 50, 100, 200mF. 15V. 10p.
500mF. 13V. 15p ; 25V, 20p ; 50V,
1000mF. 12V, I:p 100V, ?0p.

000mF. 25V. 47p ; 50V. 65p,
5000mF. 6V. 25p; 12V. 42p; 25V. 75u; 85V. 880 507, 0.

CERAMIC 1pF to 0-01 mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 18p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p: 0-25 8p; 0-47 25p.
SILVER MICA. Close folerance 1°; 2-2-5000¥F 8p: 500-2-200
pF 10p; 2,700-3.600pF 20p; 6,801 01)!‘-0 01, mfd 30p; esch.
TWIN GANG. “0-0” 208pF--176pF, 85p; Slow motion drive
865385 with 25-+ 26pF, 50p 5001)1“ slow motion, standard
45p;small 3~gang 500pF £1-60.

SHORT WAVE, SINGLE. 10pF 30p: 25pF 55p: 50pF 55p.
NEON PANEL INDIGATORS 250V AC/DC Red or Amber 20p .
RESISTORS, } w., + w,, 20° 1p; 2 w. 5p 10 okms to 10 meg
HIGH STABILITY. } w. 2° 10 ohms to 1 meg., 10p.

Ditto 5°, Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt. 15 watt
10 obms to 100K, 10p each; 2} watt, 1 obm to 8-2 ohms 10p-

DECCA DECCADEC GARRARD
MOTOR UNIT MKII

Single play Stereo
Mouno Deram
transcription
head and arm
Four speeds.
104ir. turntable.
Anti-rumble filter
Blal compensa-

Laboratorymotor

SPECIAL £1850 Post-

PRICE

METAL PLINTH & PLASTIC COVER
Cut out ready for Garrard or
B.5.R. Will play with cover in £5'50
position. Latest design.

Covered in black leatherette,

Antimagnetie. 124 x 14§ X Tiin, Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS A%:7ost
250-0-250 80 mA. 63 v.damp. ... ...aninn.o.. £1-50

250-0-20080mA. 83v.368.83v. 13, or§v. 22, £2:50
35 B0mA.6-3v.3-5a2.63v.1a2.0r5v,.2a. £3-00
300-0-300 v. 120 mA., 6-3v. 43, C.7.; 6.3v.2a... £8:25
MINIATUIW 200v.20mA, 63 v.12. 85 X2 xBin.  75p
MIDGET 220 v. 45 mA., 63 v. 2 a. 2}x2§x2m.

MINI-MAINS 20v, 100mA. 13 x X 13 a
HEATER TRANS 8- Sv. 3 a
Ditto tapped sec. 1.4 v., 2, 3, 4, 5. 6-3 v. 1} am; 80p
GENERAL PUR OSE LOW VOLTAGE. Tapped Out nts

0,
, £1-50; 2 amp £1-80; Aamn £2-50.
FULL WAVE BRIDGE CHARGER RECTIFIERS;

6 or 12v. outputs, 1} amp. 40p: 2 amp. 55p; 4 amp. 85p

LUCAS 2D8500 Bridge 70V 5 amp £1.

.
8in ELAC \
:Dual econe plasticised roll '/ A X
surround. Large ceramic mag-
net. 50-18, 000 .ebs.  Bass
resonance 1
::p?l 8 ohm un- \ . )/I
pedance,
it £4°80 ~—
Power.
BLANK ALUMINIUM CHASSIS 18s.w.g. 2ln. sides, 7 X 4in.
450: 9 ® 7in, 60p: 11 X 7in. 70p; 13 X 8in, 80p; 14 x 1lin.
850; 15 x 14in. 99p; 11 x 3in. 50p; 16 x 10in. &1
ALUMINTUM PANELS 18 5.w.g. 6 x 4in. 8p; 8 X 8in. 15p;
14 % 8in. 16p; 10 x 7¥in. 19p;12 X 5in. 20p; 12 X 8in. 28p;
16 x 8in. 28p;14 x 8in.34p;12 X 1%in, 401) 16 x 10in §0p.
11 inck DIAMETER WAVE-CHANGE SWITCHES 25p.
2p. 2-way,or 2 n- B—wty or 8 p, 4-way 25p each. 1 ». 12-way,
or 4 p. 2-way, p. 3-way 25p.
TOGRLE SWITCBES wp. 14pv dp. 18p; dp. at. 280,
“THE INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER
200/250v. A.C. Post
Leaflet 8.A.E. £2-3 15p
HI-FI STOCKISTS

Radio Books & Component Lists 5p.

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Written Euarantee.

E.M L 13} X 8in.
LOUDSPEAKERS

With twin twesters £ 4. 2 5

snd crossover, 10 wati.
State 3 or 8 or 15 ohm.
{As il} ) Post 15p
With izueg twe:m cone and cersmic
magnet. 10 watts. £2.75

Post 15p

State § or 8 or 15 ohm,

Tenk Cabinet Size 16 x 10 x 8in. Post 25p £5
MINIMUM POST AND PACKING I5p

(Export: Remit cash and extra postage.)

www americanradiohistorvy com

CUSTOMERS FREE CAR PARK

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m.(Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

ALL MODELS ‘“BAKER SPEAKERS” IN STOCK

BAKER 12in. MAJOR £9

30-14,500 c.p.a, 12in.
double cone, woofer and
fweeler cone together
with a BAKER ceramic
magnet assembly baving
& flux density of 14,000
gauss and 3 {utal Aux of
145,000 Maxwelis. Bass
resonance 40 c.p.5. Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Post Free

Module kit, 30-17.000 c.p.s.

with  tweeter,  crossover,
baffie and
insiructions. £I I '50
BAKER “‘BlG—SOUND” SPEAKERS
‘Group25' i 'Group35' | ‘Group 50’
12 inch 12 inch 15 inch
25 watt £7 35 watt £9 50 watt £ |9

3or8url5ohm Sor8or 150hm' 8 or15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front
For 12in. or 10in. dia. speaker 20 X 12 x 9in, £9, Post 25p
For 13 X 8in. or 8in, speaker 18 X 10 X 9in. £5 Post 261
For 10 x 8in. or 6in. speaker 18x 8 X 8in. 4. Post 25p
LOUDSPEAKER CABINET WADDING 18m. w:de, i5ptt.

GOODMANS 61 in. HI-Ft WOOFER
8 ohm, 10 watt Large ceramm magnet.
Special
response 30— 12.000 cps Ideal P. A. Columns,
Hi-Fi Enclosures Systems, ete.

r ELAC CONE TWEETER
The moving coil diapkragm glves 2 good
radiation pattern to the higher irequencies
and 2 smooth extension of iotal response
from 1,000 cps to 18,000 cps. Size 3% x
81 X Rin, deep. Rating 10 watlts. 3 ohm

or 15 ohm models. £| .90 T,

SPEAKER COVERING MATERIALS. Samples Large 5.A.E-
Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 obm £1-50.
De Luxe Horn Tweeter / s 2-18 Kec/s, 15W, 15 obm 23.
TWO-WAY sooocpu CROSSOVERS 8 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm 2lin.; 2fin.; 35 ohm, 2in.; 8in

25 ohm, 2}in. dia 3in dia.; 6 % 4in,; 8 x Sin. £| EACH
15 ohm, 8%in. di lem 7 x 4in.; TYPE
3 ohm, 23in. Sin. 5 X Sin.

LOUDSPEAKERS P.M. 3 omus 7 x 4in. 21-25;6}in, £1-50;
8 x 5in.$1-60;8 x 2iin. £1-50 Bin. £1-75;10 x 8in. £1-80.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
8in. dia. 4 watt; 10in. dia. 5 watt; 12in, dia. 6 wait
8 or 8 or 15 ohm models £2.00 each. Post 15p.

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

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputy speech ang
mugic. Mixing faeilities.

Response 10-80,000 cps. Maiches

all loudspeakers. A.C. 200/250V. Post
Separate Treble and Ban controls. Free
Guaranteed. Details S.A.E.

:BARGAIN AM TUNER. Medium Warve, £4.50

Trangistor Superhet. Ferrite aerial. 9 wolt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects t> recordings.
Will mix Microphone, records, tape and tuner £3_50
with separate controls into single output. 9 volt.
STEREO VERSION OF ABOVE £4-50.
BARGAIN FM TUNER 88-108 Me/s Six Transistor. 9 volf
Printed Circuit. Calibrated slide dial tuning. £12.50
Walnut Cabinet. Size 7 X 5 x 4inch
, BARGAIN FM TUNER a3 above less cabinet £8'85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3_50
!_Pn.sh-PuH Ready built, with volume control. 8v.
COAXJIAX, PLUG 6p. PANEL SOCKETS Bp. LINE 18p.
OUTLET BOXES, SURFACE OR FLUSH 2
BALANCED TWIN FEEDERS 8p yd. 80 ohml or 300 ohms.
JACK SOCEKET Std. open-cirouit 14p, closed circuit 23p;
Chrome Lead Socket 45p, Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std, Chrome 15p; 8- 5mm Chxome 14p. DIN
SOCKETS Chaasis 8-pin 10p; 5-pin 10p. DIN SOCKETS Lead

8-pin 18p; 5-pin 28p. DIN PLUGS 3-pm 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

E.M.l. TAPE MOTORSPoﬂ 15p.
120v. or 240v. AC. 0 z.p.m. 4 pole
135mA. 8pindle 0- 187)(0 75m £| 25
Size 33 x 24 x 2iin. (Nlustrated)
BALFOUR GRAM NOTORS
120v. or 240v. A.C. 1,200 r.p.m. 4 pols
50mA. Spindle 1 x 3/20. Size QK
2k x 2k x 13im. Postity O2P

CALLERS WELCOME

Rail Selhurst. Tel, 01-684-1665
113
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OUND 50

50 WATT AMPLIFIER & SPEAKER SYSTEM

" The Sound Fifty valve amplifier and speakers are sturdily
constructed with smart housings and thoroughly tested
electronics. They are d_e51gned to last—to withstand the
knocks and bumps of life on the road. Built for the small
and medium sized gig, they are easy to handle and quick
to set up and can be relied upon to come over with all
the quality and power you need.

OQutput Power: 45 watts R.M.S. (Sine wave drive). Frequency response:
—3dB points 30Hz at 18KHz. Total distertion: less than 2% at rated
output. Signal to noise ratio: better than 60dB.

Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: + 13dB at
60Hz. Treble Control Range: £ 12dB at 10KHz. Inputs: 4 inputs at
5mV into 470K. Each pair of inputs controlled by separate volume
control. 2 inputs at 200mV into 470K,

To protect the output valves, the incorporated fail safe circuit will
enable the amplifier to be used at half power.
SPEAKERS! Size 207 x 20” x 10” incorporating 12” heayy duty
25 watt high flux, quality loudspeaker with cast frame. Cabinets
attractively finished in two tone colour scheme—Black and grey.

Plus
SCOSdI!!)EmI;ExIZEspgkXSSTE M £ 5 0 P,f.:gf B

Amplifier £28.50 plus £1.50 P. & P,
Speakers £12.50 each plus £2.25 P, & P.

RELIANT mk.1V

or available separately.

Provides a high standard of sound reproduction, with fuli
mixing facilities. Its versatility makes it suitable for:

Discotheque, P.A,, Home Entertainment Applications, etc.

+ Five Electronically Mixed Inputs

% Three Individual Mixing Controls

% Separate base and treble controls common to all five
inputs

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

* Solid State Circuitry % Attractive Styling

£9- 50 plus P. & P. 60p.

INPUTS:—1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic or Guitar-8mV.
Inputs 3, 4 & 5 are suitable for a wide range of medium output equipment (Gram.
Tuner, Monitor, Organ, etc.), All 250mV sensitivity,

CONTROLS:—3 Volume controls. Bass conirol range : 13db @ 60Hz. Treble
contral range 12db @ 15KHz. Separate ON/OFF Switch. Neon Indicator.
POWER OUTPUT:—12 Watts R.M.5. into 3 to 4 ochms speaker
SIGNAL/NOISE:—Better than —60db on Inputs 3, 4 and 5 & —50db on 1&2

CAR RADIO

TOURIST "

ALL TRANSISTOR =

Beautifully designed to
blend with the interiors
of all cars. Permeability
tuning and iong wave i
loading coils ensure excellent i =
tracking, sensitivity and selec-

tivity on both wave bands. R.F. sensitivity at 1MHz is better
than 8 micro volts. Power output into 3 ohm speaker is 3 watts.
Pre-aligned I.F. module and tuner together with comprehensive
instructions guarantees success first time. 12 volts negative
or positive eartht. Size 7in x 2in x 44in deep.

SET OF PARTS

Circuit diagram 13p. Free with parts
£6 3 plus P. & P. Speaker, baffle and fixing kit £1-25
] 50p, extra plus 25p. p. & p. Postage free

when ordered with parts.

SUPPLY:—220 - 250 AC Mains. SIZE:—12§" x 6" x 33"

CONTINENTAL
4 TRACK,

3 SPEED
TAPE DEGK

with high impedance heads
R.C. 74 tape deck. Three
speeds—7%, 3% and 13 ips.
4-track record/playback head. Plus 4-track erase head. Positive pressure
pad system. Takes any tape spool up to and including 7”. The R.C. 74
is driven by a powerful 200/250V 50-cycle A.C. motor. A heavy, accur-
ately balanced, fiywheel brings wow and flutter levels down to approx.
0.3% total at 33 and 7% ips. Fast rewind in both directions.

Controls couldn’t be simpler! Just five push buttons that interlock to
cut out accidental tape damage. Efficient servo-action type braking.
Easy drop-in tape loading.

The R.C. 74 comes with an attractive moulded deck cover, which has
positions for tone and volume controls. The unit is built into a rigid
die-cast frame, and overall size of the whole unit is 123 x 11§ x 6inches.
Every single deck fully tested before dispatch. Spools not supplied.
£15-00. Plus 75p P. & P. y

DUETTO mk. Il I.C.

STEREO AMPLIFIER.

Sophisticated styling combined with up-to-date electronics
means Hi-Fi. This is what the Duetto Mk.11 offers at a realistic
price. Mullard built stereo pre-amplifier/tone control module
and the highly efficient I.C. monolithic power chips ensure:
reliability, very low distortion at all power levels, correct opera-
tion in all ambient temperatures, full power over the audio
spectrum etc.
Inputs : P.U. 150mV. @ 22 Meg (for cer. cartridge)
Auxiliary 100mV. @ 1 Meg (for radio, tape etc.)
Outputs : 5 watts rms per channel into 8-15() speakers.
Switched stereo headphone socket with power cor-
rection.
Controls : Mono/stereo switch, selector switch, treble, bass,
volume, balance and onjoff switch. Neon indicator.
Tone Controls : Treble +14db @ 15KHz
Bass +14db @ 60Hz
Power Bandwidth : 42db 20Hz-25KHz_Si

£10.50 |

plus P. & P. 60p

ze 121"

TH
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ALL BRAND NEwW

in manufacturer’s sealed cartons.

GUARANTEED
SPECIAL £1 7-95 TUNERS
OFFER L] Please add 75p P. & P.
'ﬁrmstrong 33 g: ‘5,8
rmstrong 524 2
g:u:‘;':‘sggqu' uf Ro&:e;s R_a\)/ensbrook FET4 —
h . SSi -
;I;?dks ;Il';‘;ne'd"d tinted cover: All Ro%er: E:vensbroek FET4 ossvon
Please add £1-25 for P & P. a a(é:“::&m)mbour nerETs o
assis, a
TURNTABLES Ro%crs Ravensbourne FET4 Faas
d 3
Ploase add 73p for P. & P. o 45 sincioir PROBO (Module)  £18-35
g:rrarg i\P76M 3 £18-75 Sinclair 2000/3000 Tuner 32 -50
Garrard SL65B £12.79 | Philips RH690 £33-00
Leak Delta FM (Case £54-25

: 4
Garrard 401 autoy  £36.28 | Lesk Deica AMIFM (Cased) £65-25

Garrard Zero 100 (Single) ggzs TUNER/AMPL'F'ERS

Canardist7as 22330 | Please add 75p for P. & P.
Garrard SL95B £34.50 | Alpha Highgate 150

£9.50 Alpha Highgate RS00 £64-50
GsTd ing GL72 £21:95 Armstrong 525 Sl'eak cased) £67-95
G:ld:;:: GLTAP £29-00 Armstrong 526 AM{FM Ericss
Goldring GL75 695 | | (B £127-25
Goldring GL75/P £34-25 | ppic TR e 50.00
Wharfedale Linton & cart.  £2635 | philips RH 882 (+cass head) €72 00
Thorens TDI25A8 £as-00 | Fhilips RH702 o
Thorens TD150 Mk. I} £27-25 Geoudor::ns One Ten £103-25
Thorens TDI50A Mk. Il £33-30 20‘"5 Rﬁ:"wt E-l(-:?‘ak) . £;§ gg

ogers rool assis, £73.
AMPLIFIERS
SPEAKERS

Please add 75p P. I& P.

Amstrad 8000 M. | £16-25 | Please add €1:25 P. & P. perpair

Amstrad 1€2000 £6-95 | Amstrad 138 i

Armstrong 521 (teak cased) £43-95 | Wharfedale Bentonzl g—z;g

Alpha Highgate 212 £25-00 ELUC R CELEIn

Alpha Hihiate 2akoo £23:3% | Wharfedale Melcon 2 £47-25

Alpha Hi‘h. te FA400 £31-95 Wharfedale Dovedale 3 £60 -50

F fro "ihllFa3°7 Mk. 11 Celestion Ditton 120 £38-00
Weod cased) £a7-50 | Gelestion Ditcon 15 £53-95

Ea h F307 Mk. Ii Celestion Ditton 25 £89-00

z;‘l‘?::?‘::ased) : £45-00 Goodmans Double Maxim  £47 -50

Leak Delta 30 £47 -50 Goodmans Mezzo 3 £44-00

Leak Delra 70 £55.50 | Soodmans Magister £74-00

Metrosound ST20E £24-45 | Sinclair Qi6 £12:50

Metrosound 5T60 £46-25

Pioneer SA600 £58-00

Pioneer SA700 £66-50

Pioneer SAB00 £73-95 S

Pioneer SAS00 £92-00 -20

Pioneer SA 1000 £94-00

Rogers R/brook (Chassis) £35 00
Rogers R/brook (Cased) £37 00 Plus 35p p. & p. = g
Rogers R/bourne (Chassis) £41 50 Finished in teak veneer with tinted
Rogers R/bourne (Cased) £46 50 dust cover fully assembled. For
Sinclair PRO602 x Z30/PZ5 £15-00 Garrard _ SP25; 5TC; 3000:
Sinclair PRO60 2 x Z30/PZ6 £17°35 AT60; 2000: 2500; 3500; 5}3%"5(

Sinclair PRO60 2 x 1025; SL65B; Also for
Z50/PZ8[Trans £21-50 McDonald MP60 and others.
inclair AFU (Filter Unit) £4-40 For AP76; AP75; SL72B; SL7S;
inclair 605 £18-50 SL95R; £4-20 plus 55p P. & P. .
inclair 2000 Mk. !l £21-50 Also finished in walnut to match
vi\;\:la}r 3(100 Mk. 11 £§;gg Japanese equipment—at no extra.
harfedale Linton £37 ARTRID
Goodmans Max Amp £37-95 Sleue nddGlEms) for P, & P.
Teleton SAQ206B £20°50 Goldring G850 £3.45
Teleton SAQ3068 £22-50 Goldring G830 £5.95
Europhon 10 + 10 £16-95 Goldring GBOOE £10-00
Goldring G800 Super E £15-18
Shure M3D £3-75
o All prices correct Shure M44E £5-70

: Shure MS5E £6-50
2t t’"gE‘){ press Shure M75E Type 2
o Sonotone 9TAHC

_DISGOUNT WAREHOUSES

Dept. 174 Pentonville Road, London, N1. Tetephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Wford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9.30 a.m. to. :
6 p.m. LATE NIGHT FRIDAY 7 p

MAIL ORDERS: Sroney oraer8ank Drati.Giro or Cash by Hogistared

Mail. CALLERS: Please note that cheques can only be accepted’ together
witn cheque cards {not Barclay Card). N

2 minutes from KING'S CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country
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VALVES SAME DAY SERVICE
NEW ! TESTED! GUARANTEED!
SETS {1t il i 0ot 5k Blat PRV

1R5 -28130C1 28|DY802 -30/EL500 -82|PULS2  -32{ UABCBO 32
185 .92|30Ct5 58| EABCS0 -32|EMB0 38| PCL83 57| UAF42 60
1T4 18|30C17  -78{EAF42  B0{EM8L .88 PCL84 -84/ UBC4l 52
384 -28(30C18 81| EB9I .10/ EM84  -32{PCL85 38! UBFS0 -34
3V4 +47 [30F5 64| EBCI3  -40] EMET .34 pOLES 38| UBF89  -32

3U4G  .81!30FL1 -81{EBC41 -54(R¥Al  :36|PCLES -63|UCCB4 -82
sv4G  -35|20FL12 .69|EBCO0O -22|KY86  -20|PCL8O0O -75,UCCAT 35
5Y3GT .34[30FLi{ -681EBF80 .32 EZ40 43! PENAL 7! CCFBO  -82
524@  -35|30L1 20| EBF89 -29(Ez4l 43| PEN36C .70/ UCH42 -58
6/30La  -54|30L15  57|ECC81  -17/KZ80  -28{PFL200 .52{UCHS81 -32
8AL5  -11[30Li?  -87|ECCs2 -20{Ez81  -28{PL36 49 /GCLE2 32
8AME  -18|30P4 57| ECC83 -86|GZ30  -84(PL8L  -44{UCL83 56
8AQ5  -22[30P12  -J2|ECC85  -34{GZ32  .40|PL8IA -47|UF41 B8
6ATE  .20{30P19 -B7|BCCSO4 .54,GZ3a  -48(rLse 31| UFsy  -30
6AUG  -20|30FL1  .60;ECF8¢ -31/KT4l  77/PL83  -83{TUL$1 57
6BAG  -20{30PL)3 -89|ECF82 .26/KT6l1  .55/PL84  .30|UL84  -80
6BEs  -21(30PL14 .85/ECH35 .58{KT66  .78/PL500 -83|UM84 .22
8BJ6 .41(35L6GT -45|ECHs2 -59!LN319  -63;1rL504 -68|UY4l 89
6BW7 -52|35W4  +25|ECHS81 -29|LN329 .72{PM84  .33|UYR5 25
6F14 .40{35Z40T .25/ ECH83 40|LN339 63| PX26 .98/ VP4B 77

6F28 -88 (807 .45 ECA84 -38|N78 -87|PY32 -85 | W77 -43
6F26 53| AC/VP2 .77 ECLEO <831 277 -22
5J76G 24| 8329 85| KCLy2 25| Transisiors
8K7G <121 B724 -62{ ECL86 -25; AC107 17

-281AC127 18
-33/AD140  -87
341 AFIIS 20
34| AF1I6 20
30| AF117 20
58| AF118 .48
-84[A¥125 17
B8l AF127 17
-64{0C28 25
2ATY 56| 0C44 .18
12AU7 .20} DK92 50| EF1R4 «31]0C4S -1g
12AX7 -22|DK96 .45 EHS0
19BGEG -80(PLI5 40| FL33 55! PCFRo0 58[U191  .58|0C72 12
20F2 47 | DLY2 28| EL34 45  POF801 -28| U193 -4g|0C7% 12
20P3  77|DLOY  .47|EL41 54| PCPso2 -g0iust  -gqQCBL - 1%
20P4 92(bLgs  .38/EL8Y .23/ PCFBO5 -61 U301 38| o0se -1
951.6GT -19|DYB6 .24 EL9G  -26| PCKH06 -58/U320 .68/ 0Cs2D .12
95U4GT 57 DY8T  -24|BLO5 33| PCFS08 -68{US01  -8010Cl70 23

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441,

Minimum post/packing on 1 valve 7p., on each additional valve,
(3o. per. valve extra)
Any parcel insured against damage in transit 3p extra.

a RADIO-AMATEUR !

\

learn how to become a radio-amateur
S in contact with the whole world. We give
4 skilled preparation for the G.P.0. licence

b e S S N S U B S S S S NS R NS SR
I.fl'ee ! Brochure, without obligation to: l
i BRITISH NATIONAL RADIO & =
ELECTRONICS SCHOOL P.O. Box 156, JERSEY i
NAME : l

l ADDRESS : ; l

WB62
I . BLOCK CAPS please I
N S N G TN NN S N S S MY NN SN NS MM N SN BN

www americanradiohistorv com
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NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1,

MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome 7 section Telescopic Aerial,
for peak short wave and VHF listening. Push Pull output using 800mw Transistors.

Car Aerial and Tape Record.Bockets. Switched Earpiece Socket complete with Earpiece,

10 Transistors plus 3 Diodes. 87 X 2} Speaker. Air Spaced ganged Tuning Cordenser with

P. P. & Ins. 50p

VHF section. Volume onjoff, Wave Change and Tone Control. Attractive Case in black

with silver blocking. Size 97 X 77 X

4”, Easy to follow instructions and diagrams.

Parts price list and easy build plans 80p (FREE with parts),

Tot}g:ggocos

(Overseas P. & P, £1)

Bt i

P s
ug;g’fi‘f?'“‘” e
L

iyl

it
Wi

iy
Wi,
5%3:1‘..

'8}!

ROAMER [
EIGHT
MK I

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW2, LW, §W1, 3W2,
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scapic serial for 8hort Waves. Push pull output using
600mW transistors. Car aerial end Tape record sockets.
Belectivity switch. Bwitched earpiece socket complete
with earpjece. 8 transistors plus 3 diodes. 8° x 23
Bpeaker. Air spaced ganged tuning condenser. Volume/
onfoff, luning, wave change and tone controls.
Attractive case in rich chestnut shade with gold
blocking. Bize 9 X 7 X 4in. approx. Easy to follow
instructions and diagrama, Parts Price List and Easy
Build Plans 25p (FREE with parts).

Total building cost £6.98 P.P. &
{Overseas P, & P, £1) Ins, 41p.

POCKET
FIVE

3 Tnnable Wavebands:
‘W, LW, Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, ete.
7 stages—5 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine
tone moving coll speaker. Attractive black and gold
case, Bize 5§ X 1} X 3jin. Easy build plans and
parts price list 10p (FREE with parts). Earpiece with
plug and awitched socket for private listening 80p
extra.

Total building costs .P.
(Overseas P. & P. Qg?p) £2 '28 ?ns];ﬁt

4

7 Tunable Wave-
bande: MW1, MW2,

Lw, BWIl, B8Wg2,

BW3 and Trawler

Band. Extra Medium waveband provides easier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aerial {for 8W. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and 2 diodes,
including Micro-Alloy R.F. Transistors. 8 X 23"
speaker. Air spaced ganged tuning condeneer. Yolume/
onfoff, tuning and wave change controls. Attractive
case with carrying handle. 8ize 9 X 7 x 4in. approx,
Easy to follow instructions and dlagrams. Parts price
list and easy build plans 16p (FREE wlth parts).
Earpiece with plug and awitched socket for private
listening, 80p extra.

Total building costs £5.98 P. P&
(Overseas P. & P. £1) Ins. 41p.

TRANSON
FIVE

5 TRANSISTORS
ARD 2 DIODES

8 Tunable Wavebands: MW, LW and Trawler Band.
7 stage—§ transistors and 2 diodes, ferrite rod aerial,
tuning condenser volume control, fine tone
moving coil speaker. Attractive case with red Bpeaker
grille. Bize 6§ x 43 x 1}in. Easy build plans and
parts price list 10p (FREE with parts). Earpiece with
plug and switched socket for private listening 30p exira.

Total building costs . P.P, &
(Overseas P. & P. 63p) £2 50 Ins, 22p

FROM EASY S
CONSTRUCT.

COMPONENTS INCLUDE:
2 Volume Controls:
Switches: 4*x2}* Bpeaker: Terminal Stri

Tuning Condenser:

Aerial:

NEW! “EDU-KIT”

BUILD RADIOS,
TAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO

Plugs and Sockets: Battery Clips: 4 Tag
Boards: Balanced Armature Unit: 10 Tranaistors:
Diodes: Resistors: Capacitors: Three §” Knobs,
Units once constructed are detechable
from Master Unit, enabling them to be
stored for future use. Ideal for
Schools, Educational Authorities and
all those interested in radio construction.

°£550:5:

All parts includin

AMPLIFIERS,

2 Slider
Ferrite Rod

8 Tunable Wave-
bands: MW, LW,
8W1, SW2, Traw-
ler band plus an
extra M.W. band
for easier tuning
of Luxembourg
ete. Bensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
3in. S8peaker. 8
stages—& transistors and ™ qiodes including Micro-
Alloy R.F. Transistors, etc. Attractive black case with
red grille, dial and black knobs with polished metal
inserts. Bize 9 X 8} X 22in. approx. Easy build plans
and parts price list 15p (FREE with parts). Earpiece
with plug and switched socket for private listening
80p extra.

Total building costs £3 .98 PP &
(Overseas P. & P. £1) Ins. 26p

I lenclose £......
ROAMER TEN
ROAMER EIGHT [J
TRANSONA FiVE[]
POCKET FiVE

Parts price list and plans for

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave.
bands: MW, LW,
SW1, BW2, SW3
and Trawler Band,
Bensitive ferrite rod aerial for M.W. and LW, Tele-
scopic aerial for Short Waves. 3in. Speaker. 8 improved
type transistors plus 8 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal inserts, Size 9 x 5% X 23in, approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and easy build plans 25p (FREE with parts).
Earpiece with plug and switched socket for private
listening 80p extra,

Total building costs P.P &
(Overseas P. & P, £1) £4.48 Ins. 31p

RADIO EXCHANGE CO

evc. |61 HIGH STREET, BEDFORD.
Vi

0 ROAMER SEVEN []
TRANS EIGHT ]
ROAMER SIX ]
EDU-KIT 0

0

Case and Plans | Name
(Overseas P. & P. £1) p
AP i e = IAddress .
;l[j\l;_léls‘FTER * Callers side ontrance Barratts Shoe Shop
SERVICE * Open 10-1, 2,30-4.30 Mon.~Fri. 9-12 Sat. ]

www americanradiohistorv com

Tel. 0234 62367 |

. Please send items marked

L———-—————————————---J
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Rec. Retail Comet

STEREO AMPLIFIERS FPrice  Price
ALBA UA 700 37-93 2495
ALPHA 212 By Highgate .. 37-75 25-85
AMSTRAD Stereo 8000 Mk 2 27-95 14-95
AMSTRAD I.C. 2000 .... 42:95 27-50
ARMSTRONG 521 59-00 44-95

26-00 16-50

32:00 19-50

FERROGRAPH F307 Mk. Il (cased) 64-00 46-95
FERROGRAPH F307 Mit (Metal case) 60-00 42-95

GOODMANS Maxamp . 54-00 34-95
LLEAK Delta 30 (cased).. 65-00 48-25
LEAK Dsita 70 (cased) 79-50 58-95
METROSOUND ST20E 3950 24-95
METROSOUND ST80 .. 70-00 46-25
PHILIPS RH 591 .. 79-00 5§3-85
PHILIPS RH 580 . 52:00 35-50
PHILIPS RH 580 . 2900 138-95
PIONEER SAS00A . 5878 39-95
PIONEER SA600.. 89-60 58-95
PIONEER SA800.. 119-85  75°95
PIONEER SAQOO 133-83  90-95
PIONEER SA 147-33 95-95
PIONEER OLGOO Ouadlaphonlc con 94-43  65-55
PIONEER Reverberation 202W . 51:05 34-95
RANK Rotel 210 ...... . 3490 2495
RANK Rotel 310 .. 47-50 3295
RANK Rotel 610 ...... . 7450 49:50
ROGERS Ravenshourne .. ... 6450 4550
ROGERS Ravenshourne (cased) .. 69:50 49-50
ROGERS Ravensbrook Mk. Il 50'50 35-95
ROGERS Pavensbrook (cnsed)Mk a 55-50 39-95

SINCLAIR 2000 g
SINCLAIR Project 60/2 x Z30/PZ5 2390 15:95
SINCLAlR PROJECT 60/2 x 250/

PZB/raNS . ..........cociientos 34-86 21-95
SlNCLAIR PROJECT 605 . . 29-95 20-25
SINCLAIR AFU ...... 598 425
SINCLAIR Neoterlc 61-95 42:93
SINCLAIR 3000 .... 5-00 29-50
TELETONSAQ 208 . 3300 19-50
TELETON 307 .......c0ovvininn 33-00  20-95

WHARFEDALE Linton Ampiifler 60-00 4295
TELETON GAZ202 15 watt RMS
P.Chan, Spec Frice 28-50

All take both ceramic and magnetic cartridges.

TUNERS

“ARMSTRONG 523 AM/FM 5268 3950
*ARMSTRONG 524 FM ..... 40-97 30-95
ARMSTRONG M8 Decoder . 9-50 695
*DULC! FMT.7 FM ....... 24-43  17-50
DULCI FMT.7S Stereo . 32:89 24:50
GOODMANS Stereomax. 75-74  46-95
LEAK Delta FM ....... 73-00 53¢
EAK Deita AM/FM 87-00 6595
PHILIPS RH 690 ... 4415 33:50
PHILIPS RHB91 ....... 83-40 67-25
PIONEER TX500 AM/FM . 70-93 52-50
PIONEER TX600 AM/FM. 100-37 77-95
RANK ROTEL 320 . 53-33 3850
ROGERS Ravenshourne chassis .. 57-95 42-50
ROGERS Ravensbourneinteakcase 62:63 47-25
ROGERS Ravensbrook chassls .... 42-14 31-25
ROGERS Ravenshrook (cased) . 48-00 35-25
SINCLAIR 2000 45-00 33

SINCLAIR 3000 4 P
SINCLAIR Project 60tuner (stereo) 25:00 19-95
‘All above Tuners are complete with MPX
Stereo Decoder except where starred.

ARMSTRONG M

ARMSTRONG 525.

ARMSTRONG 526. 1

GOODMANS Modu .RMS 89-02 67:75

GOODMANS Module 80 Compact

GOODMANS Module 110 FM/MW/
LLW/SW 100W RMS

TUNER/AMPLIFIERS

AKAI AA 8500 228-34 169-95

AKAI 6600, . 145-26 105-50

AKAI 6300. 125-83 92-50

AKALI 6200. . 97-08  72-50

ARENA 2600’ 111-30  59-95
6

LEAK Delta 75 160-00 127-95
MIDLAND 18/542 49:56 36-75
PHILIPS RH 780 . 134-00  74-95
PIONEER SX770 A 135-80 104-95
PIONEER SX440 AM/FM 101-60 79-95
ROGERS Ravensbrook Cha 96-57 77-95
ROGERS Ravensbrook {cased) 105-35 82-95
ROTEL RX150 ..... 6793 51-95
TANDBERG 1171 MP 103-03 84-95
TANDBERG TR200 MPX’ 96-23 19-95
TELETON F2000 g 51-50 27-28
TELETON CRSS ..... 125-26 68-50
TELETON R8000 AM/ 42-16  21-95

All the above Tuners and Tuner/Amlef‘ers take
both ceramlc and magnetic cartridges except Teleton
F2000, 8000 which take ceramic only. Allinclude MPX
Stereu Decoder with the exception of Armstrong
where decoder is extra as listed.

Rec. Relal  Comet
Price Price

CARTRIDGES
AUDIO TECHNICA ATE6 ........ 6-47 4-20
GOLDRING G8 . 610 3-45
GOLDRING GSOO 12-29 5-80
GOLDRING GBE . 17-67 5-70
GOLDRING G800 Super E 4-41  14-40
*GOLDRING CS90 Stereo 4-88 4
*GOLDRING CS9V/E.... 7-33 6
EMPIRE 1000ZE/X 59-12  45-95
EMPIRE 999VE/X 42-14 33-25
EMPIRE 999TE/ 24-58 19-50
EMPIRE 999SE/X 19-90  15-60
EMPIRE 999E/X 15-57 11-70
EMPIRE 909E/X 12-12 9-40
EMPIRE 90EE/X 9:37 7-15
ORBIT Magnetic NM 22, SpecPrlca 2-85
ORTOFON M15E 60 22- 95
SHURE M3DM 6-10 4-2
SHURE M31E 11-63 3'50
SHURE M32E 10-73 7-85
SHURE M32-3 9-84 7-68
SHURE M44-5 8-30 5-65
HURE M44-G 8-30 5-65
SHURE M44-7 7-90 5-40
SHURE M-44G 7-90 5-40
SHURE M44E 8-60 5-80
SHURE MSSE 9-70 660
SHURE M75G 14-70 9-70
SHURE M75-6 13-60  8-25
SHURE M75EJ 15-40 10-50
SHURE M75E 1900 12:70
SHURE M75E/95G 20-80 14-60
SHU V15-11 39-40 26-95

SONOTONE 9TAH aph
Starred cartridges above are cevamlc. All others are
magnetic.

PICKUP ARMS

GOLDRING Lenco 75 13-51 9-30
GOLDRING Lenco L69 9-77 6-40
SME 3009 with S2 Sheli 32-34 2450
SME 3012 with S2 Sheil 34-44 26-50

TURNTABLES

The following Turntables are complete with
base, plinth, perspex cover and cartridge.
Fully wired and ready for use. All at special

GARRARD SP25 Mk It with Goldring G.800
Special Price £19-50
GARRARD SP25 Mk 11l with Shure M.44/7
Special Price £20-50
GARRARD SP25 Mk 1] with Shure M 44/E
Special Price £21-95
GARRARD APT76 with Goldrlng G800
clal Price £29-90
GARRARD AP76 with Shure 55E
pecial Price £32-95
GARRARD APT6 with Shure M7T5EJ
Special Price £34-95
GARRARD 2025 with Sonotone STAHC
Special Price £13-9¢
GOLDRING 705/P with G350
£26°00 £10:95
GOLDRING GL75 with G800
Special Price £38-95
THORENS 150 AB complete with TX11
cover Shure M55E cartridge

£60-46 £47-95
GARRARD SP25 Mk Itl ....... v 16017 10-25
GARRARD SL65 B . . 20-93 13-95
GARRARD SL83 B 49-21  32'75
GARRARD 401 . 39-04 27-50
GARRARD sL12 B . 32-60 22:95
GARRARD Zero 100A, 5742 39-95

GARRARD Zero 100S..... 52-83 38-95
GARRARD WB4 base Mk Iz to ﬁt

Zero 100 & Zero 100S. ........... 655 4-95
Base and Cover to fit GARRARD

AP25, SLSS, SLESB. .. Spemal Price 3-80
GARRARD 40B ........ccoovvenn 13-63  10-95

after-sales service
THROUGHOUT THE U.K.
Pictured, Service Dept.
at Clough Rd., Hull
also at Leeds,
Stockton, Goole,
Wakefield, Doncaster,
Bridlington, Birmingham |§
Edinburgh, Leicester

d Rochdal

Rec. Retail Comet
Price  Price

GARRARD AP76 ....,....couus . 28-44 1950
. GOLDRING GL69 Mk.II . . 26:8 18-50
GOLDRING GLGQP Mk. 1 35-23 25-25
GOLDRING GL75 . 39-06 28-25

47
GOLDRING Covers for 69P and 72P 4-36 3-75
Cover tor 75P Delu 4
GOLDRING CQQ—-pHnth and cover

1075 $-75
27-90  19-5i
27-90 22-50
27-90  20-95
36-27 29-25
61-03 46-50
70-80 54-75
........ 67-50 54-75
14-80 10-25
18-79  14-50
McDONALD HT70 20-68 15-25

MCDONALD HT70 inc. plinth & cov. 2889 22-50
Base and Cover for MP60 and
6101 L. cmrrrerma e ARt s Spec Price 3-95

PHILIPS 202 Electronic .......... 64:65 51-75
PHILIPS 308 transeription unit com-

plete with base and cover ...... 36-55 28-25
PIONEERPL12AC with base&cover 47-15  36-25
THORENS TX25 cover ... 8-26 660
THORENS TD125 .....
THORENS TD125AB .
THORENS TD150 Mk. If .
THORENS TD150A Mk, 1 .
THORENS TD150AB Mk, i ®
THORENS TX11 Cover.......
WHARFEDALE Linton with base

and cover and Shure M44/7 cart. 34-50 271-28

SPEAKERS
AMSTRAD 138 (pair) 13" x8" twm

26-00 15-95
59-50 39-95
159-5¢ 111-95
62-50 51-95
63-00 47-95
1 (pair) 75:20  59-95
CELESTION COUNTY 23-97 19-50
CELESTION Ditton 120 56-40 42:95
CELESTION Ditton 15 . 37-60 26-50
CELESTION Dltton 25 . 65-00 44-95
CELESTION Ditton 44 54-00 39-95
CELESTION Ditton 6 89-00 . 74-95
GOODMANS Minister ) 46-86 36-95
GOODMANS Havant (pair) 54-42 42-95
GOODMANS Magister ... 65-63 41-95
GOODMANS Double Ma: 32°07 2525
GOODMANS Mezzo 3 . 35:70 23-85
GOODMANS Magnum 46-20 30-95
GOODMANS Dimenston 8 72-44 49-95
GOODMANS DIN 20NT kit........ 1218 9-70
KELETRON KN400 2-speaker Sys-~
tem (pair) . 15-86 12-50
KN600 3-spea em (palr) 26-46 17-50
KN800 3-speaker System ........ 15:80 10-25

KN1100 4-speaker System

KN1600 3-speaker System

KN2100 3-speaker System
LEAK 150 (pair)
LEAK 250 (palr)
LEAK 600 ...

O
METROSOUND 202, .l s
METROSOUND Duplex 15
METROSQUND Duplex 25
PHILIPS RH 411 (pair) ..

TANDBERG
TANDBERG Tan 11 (palr)
TANDBERG Tan 12 teak (palr)
TANDBERG Tan 25 teak (pair)
TANDBERG Tan 50 teak ..........
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= P‘RICES!

Rec. Retail
Price
TELETON 8000 (pair) ............ 21-08
WHARFEDALE Speakers
Denton Mark Il {pair) .......... 39-00
Linton Mark lI {pair) 49-00
Meiton Mark Il .., 35-00
Dovedale 3 Markl} 45-00
Rosedale ....... 65-00
Triton (1) (pair} 63-00
Unit 3 Speaker Kt 12-00
Unit4 Speaker Kit 18:00
Unit § Speaker Kit 26-00
CHASSIS SPEAKERS
GOODMANS Twin-Axlom 8...... 865
GOODMANS Twin Axiom 10 e 9-58
5Q 1768
5-20
5-67
13-00
21:00
35-70
12-00
GOODMANS ARU 172 . 4-50
GOODMANS Axent 100 . 6-90
GOODMANS Midax 650 ... 13-59
GOODMANS Attenuator ........ 3-73
GOODMANS Crossover Network  7-77
X0/950 ......
WHARFEDALE 8in. Bronze/RS/DD  4-50
WHARFEDALE Super 8/RS/DD 8-00
WHARFEDALE * Super 10/RS/DD 13-00
WHARFEDALE WMT1 Matchlng 0-84
Transformer ........
HI-FI STEREO SYSTEMS COMPLETE
ALBA UAS552 ..........0un0t 47-7

AMSTRAD Stereo 1000 .
DANSETTE Consort Stereo .
DECCA Sound 813 ..
DECCA Sound 614 ..
DECCA Sound 1204..
DECCA Compact 3

DECCA 403 .

Comet
Price
11-95

Specml Pnce 53- 95

Special Price 57-95

Special Price 76-95

Special Price 102-35

. Special Price 47-75
3

ELIZABETHAN ‘LZ101 .. ceeee 983 1-85
FERGUSON 3450 with Radio ,... 70-46 5.-95
FERGUSON 3451 with Radlo .... 96-80 76-95
FIDELITY UA2 Music Master .... 44-50 -85
FIDELITY UA1 Muslc Master with
Radlo ...........cu0 o 78-95
FIDELITY stereo nine .. 24-95
GOODMANS Module 80 compact
system FM/35 watts. RMS (Less
L/S)et:_ snssgases Ceeeiiieesaeais., 165-00 125-75
HMV 2404/5/6 with Radio ...... . 194-40 159-00
V 2 Ceeeen 115-95 89-95
HMV 2452 ........ 63-90 49-95
HMV 2450 with St i 13060 103-00
KB1025 with 657 speakers 49- 37-95
MURPHY 902 Studic 1, A
86-84 65-95
73-95 56-50
97-96 75
93-50 71-9%
PHILIPS GF824 65-30 49-65
PYE black box un 9093 6825
RIGONDA party time........ . 2750 2195
STEEPLETONE stereo system 4175 319§
TELETON STP8trackstereo system 57-50 3835
ULTRA 6026 .................... 36-10 29-95
TAPE RECORDERS AND TAPE DECKS
AKALI 1720L 4-track Stereo . 36 6625
AKAI 4000D 4-track stereo de A 93-55 60-45
AKAI CR80D Strack stereo tape
deck . 8502 5845
AKAI CRa0 8 r 106-33 74-00
AKA| X200D 157-93 100-45
AKAIl 1800SD 162-79 10235
AKAI 2000SD .. . 289-07 223-30

Rec. Retail  Comet
Price  Price
AKAI GXC 40D Cassette TapeDeck 92-26 68-25

AKA| GXC 40 Cassette recorder 111-75  83-85
BUSH Dlscassette DC70 20-62 16-55
BUSH TP ¢6 Bati./Mains C

Recordor . 28-18  21-95
BUSH TP70

tape recorder .. 28-13 2195
EKCO 350 Battery/Mains C.

VHF/MW Radlo ................ 37-42 2875
EKCO 351 Battery/Mains Casselte 23-23 18-45
FERGUSON 3245 Twin track ...... 3670 25-95
FERGUSON 3246 4-track .., . 42'55 30-95
FERGUSON 3247 4-track .. . 47-95 34-95
FER.:USON 3248 4-track 53-75 39-95
FERGU 3252 4-track ° 74-95
FERGU ON 3195
FERGUSON 3258 44r 53-95
FERGUSON 3262 i 23-95
FERROGRAPH 702 4 17065

3 170-65
5 190-15
j 190-15
a 7-95
N 39-95
5 45-75
5 49:95
GRUNDIG TK 147 4-track Auto 93-05 71-95
GRUNDIG C410 Cassetie recorder 4250 32-95
PHILIPS R.R. 302 MW/VHF Radio
and Cassette Recorder .......... 49-95 36-55
PHILIPS 2204 cassette, baltorylmam: 28-10 22-90
49 36-55
15-95
-95
41-45
65-95
PHILIPS 4407 4-track stereo recordor 108-50 81-3%
PH IPS 4500 4-track stereo tape i
PHILIPS 4408 4-track stereo ...... 93-95
PHI LIPS 2503 Cassette Stereo
52-05 42-95
PHILIPS 2l00 sterao’ calntle foss
L/S 66-10 51-95
PYE 9109 cassette ...... 20-37 18-45
PYE 9116 Stereo cassette 66-10  60-95
PYEO9M8 .............. 28411 22-95
TANDBERG 1841 4 tmck “stereo

tape deck . - 66-09 48-75
TANDBERG 3021X twin track stereo  104-00 80-35
TANDBERG 3041X 4-track stereo.. 104-00 30-35
TANDBERG 4021X twin track sterso  174-00 13550
TANDBERG 4041X 4-track stereo.. 174-00 135-50
TANDBERG 6041X 4-track stereo.. 188-00 145-25
TANDBERG 5021 X twin track steren 188-00 45-2§
TELETON TC110 cassette batteryl

sepE e e © 26-76  18-50
TELETON 130 cassette
VHF/AM radio battery/malns . 41.32 28-00
WHARFEDALE Dolby DC$ cas-
sette stereo tape deck .. 107's0 8775
BASES AND COVERS
GARRARD WB1 Base .. 3-78 3-20

Al RD WB4 Base 5-60 4T
GARRARD SPC1 Cover 3-68 2:90
GARRARD SPC4 Cover 4-38 3-50

Special offer of Base and Covi
GARRARD SP25, SL55, SL65B and 3500

Special Price 3-60
GARRARD WB4 basesMk 11Z to it

0 100 & Zero 100! 6-55 4-95
GOLDRING Plinth 75 8-37 7-00
GOLDRING Plinth 63 8-37 7-00
GOLDRING Covers for 4:36 373
Cover far 75P De luxe . 488 335

THORENS Tx25 (for T - 826 &80
THORENS TX11 Cover.. 4-13 375

Base and Cover for TD 1 12:39  10-50
SME Plint System 2000 with

board 46-20 37-00
MOTORBOARDS on 585 395

Complete Price List FREE on requestl

OVER 1000ITEMS
LWAYS IN STOCK

ALL FULLY GUARANTEED —
WITH AFTER-SALES SERVICE

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

COMPLETE HI-FI
SYSTEMS

Completely wired mounted
and ready for use

Rec, Refail Comet

Price  Price
GOODMANS  AUDIO SUITE,

Goodmans Maxamp stereo ampli-
fier. Goodmans stereomax AM/
FM Tuner with decoder. Pair of
Goodmans Magnum K2 speakers,
Garrard AP75 turntable in base,
complete with cover and Gold-
ring G800 Cartridge. Beautifully
finished in walnut ............

THORENS TD 150AB Mk. i with
TX11 dust cover, SHURE MSS5E
Cartrldge., LEAK Delta 70 Ampli-
fier, 2 Wharfedale Dovedale 3
Speakers

PHILIPS 790 tunerfamp 20 watts
RMS per channet. FM/IMW/LW/
SW & Stereo decoder. Electronic
touchluning. Goldring G175 turn-
table on plinth with cover and
G300 magnetic cartridge, fully
wired. 2 Mezzo lll speakers....

GARRARD AP76 with base
cover and Shure MS5E cartridge
Arena2600 AM/FM and SW Tuner/
Amp and 2 Goodmans Havant
speakers

GOODMANS Module 80 Tuner/
Amplifier, Garrard AP76 Turn-
table with Goldring G800 Cart-
ridge and 2 Goodmans Havant
Speakers ...........

LEAK Delta 30 amp in teak case.
15 watts RMS channel. Garrard
AP76 transcription deck with
plinth, cover & GB8CO maonetic
cartridge, fully wired. 2 Ditton 15
speakers .......c..c.......

LINTON System with Wharfedale
Linton Ampllfier, Linton Turntable
with Shure M44-7 Camldge and pair
of Linton Mk Il Speakers............

AMSTRAD |.C. 2000 integrated
clrcult 20 watts RMS into 8 ohms
per channel amp., Garrard SP 25
turntable with pllnth, cover &
Goldring G800 magnetic cart-
rldge, fully wired. 2 Wharfedale

251-80 16295

229-96 174-95

269-19 158-95

214-95 133-95

192-97 138-9%

189-36 12695

143:50 106-95

Denton Soeakers ........ sevee. 114°95  74-50
AMSTRAD 8000 Mk. It Amplifier,
7 watts RMS per channel. Garrard

SP25 with G800 cartridge including
base, plinth and cover and pair of
Amstrad 138 13° X 8" twln cone teak
finish speakers

GOLDRING 705P 1 Tumtable. fully
wired complete with Goldring 850
cartridge. Amstrad stereo 8000
amplifier and 2 Amstrad 138, 13"

8 twm cone speakers... .....

86-95 43-50

LI

39-9%

oven sy o] CEOMIEST HIGH FIDELITY
e public from
2amaardl DISCOUNT WAREHOUSES
9-0 am. until] (Dent. P.W.) Reservoir Rd., Clough Rd., Hull HUé 7QD Tel. 46441 (6 lines)
1-0 p.m. Tues. (Dept. P W ) 78 Armley Rd., Leeds LSI2 2EF Tel. 40551 (10 lines)
90 a.m. untill (Dept. PW.) Teesway. Portrack Lane, North Teesside Industrial Estate, Teesside,
8-0 p.m. Wed. TS18 2RH Tel. 66132 and 6521
90 a.m. until iDept, P.W.) Heeley Road, Selly Oak, Blrmmgham B29 6EY Tel. 021-472 6181
8-0 p.m. Thurs. Dept. P.W.) ;niol'I)zShanmr(;za?ntre 1570-1572 Coventry Road, Yardley, Birmingham ; B
i el in- items delivere
90 am. until} (pepe P.W.) I, Rewhaven Road, Edinbursh EH 5QX Tel. 554 8501 S N T Oe g o)
8-0p.m. Fri. . (Dept. P.W.) Syston Street, Leicester Tel. 52236 F':_“ " SEOUR’GOR
9-0 a.m, until] (Dept. P.W.) Corner of Well i’ th” Lane and G ¥, Rochdal Tec
5-30 p.m. Sat. Tel. 50606 Advisory WITHIN 72 HOURS
S::::::Toa::" Cm‘r;ealguatrar:ﬂees 1hat alltpnces utuo{ed are gI;enucl'r}e All itemsd%ﬁered s_el"\’lictt,f (Add £1-75 only for Securicor delivery)
Ample car available at these prices at the time this issue ¢losed for press. 5p for in doubt, ALL GOODS FULLY INSURED AGAINST
parking facilities %".:é?,?fc‘a‘3%’2}{‘{;‘.5;‘:,),&::5’:&“:.,3“;;’]}5°§’,§’,’;‘, e o) Money | sk us! LOSS OR DAMAGE WHILST IN TRANSIT
rders o g -
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6 SWEER-sEuemarpy

SOLE AGENT
REQUIRED

The Amtron range of products will shortly be available
in the U.K. and a sole agent is required to handle distribu-
tion. These are just four examples from their extensive range
of equipment,

TV SWEEP GENERATOR

Variable frequency signal generator for T.V. alignment; both
frequency and amplitude can be modulated.

Output voltage 100mV - Frequency range: 34 to 50 MHz - Attenuator:
Continuous variation - Amplitude modulation: at 1 kHz depth
30%. Can be operated on 120, 160, 220 and 240V A.C. Power Supplies.

CRYSTAL CALIBRATOR MARKER GENERATOR
When a sweep signal is applied to a circuit the curves obtained
on an oscilloscope are easier to analyse if they have the precise
frequency reference. The UK740 marker generator provides an
answer to this problem.

Ratings -and characteristics; Radio frequency output voltage;
100mV Output frequency: 27-5 to 47 MHz fundamental 55to 94 MHz
second harmonic: 84 to 140 MHz third harmonic: 140 to 345 MHz
fifth harmonic. d

Attenuator: continuous variation - Amplitude modulation:
internal 1000 Hz with possibility of cutting out the external one by
UK 495 - Crystal calibrator - Output frequency: 5-5 MHz - Qutput

voltage at 5-5 MHz: 100mV - Power: 9V battery - Transistors used:2x AF106-—AC128

120

ELECTRONIC VOLTMETER

Using FET transistors which give better stability than the con-
ventional valve instrument. Can be used with a 9V battery.
Ratings and Characteristics - Continuous voltage range: from
20mV to 300V D.C. Bandwidth 20 Hz to 1 MHz

BAR GENERATOR -

The UK 495 can be used for setting up TV sets without the help
of the broadcast test pattern.

Vertical bars: variable from 8 to 16; duration: 0-5 us approx. -
Horizontal bars: variable from 7 to 13; duration 200 us approx. -
Line synchronism: repetition rate 64 us (15625 Hz): duration:
5 us approx. Frame synchronism: repetition rate: 20 ms (50 Hz),
duration: 600 us approx. - Power: 9V D.C. :

Applications are invited from well established companies able to offer distribution

facilities throughout the U.K.

Please write with full details to:—

Box No. 102

Advertisement Dept., Practical Wireless,
Fleetway House, Farringdon Street, London EC44AD.

www.americanradiohistorv.com
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PRACGCTICAL

WIHELESS JUNE 1972

NEWS AND COMMENT

VOL 48 N0 2

Issue 784

All the Winners!

Leader 121
BYa unanimous decision, the panel of judges, comprising New.s 00c Newg -+ News. .. 122
the Editor and editorial staff of P.W., selected as the Mobile Rally Diary 149
wir]ner of the Project Autumn competition the following Letters 153
article: CQ! CQ! CQ! 156
1. Digital Frequency Counter/Timer, by d. Thornton-
Lawrence (September-December 1971). ' ;\E/:WtColutmn gy ghéf/estOI/oy }gg
Congratulations are therefore due to author John AR (57 o (AR
Thornton-Lawrence for the design, construction and Practically Wireless by Henry 158
preparation of his most successful project since he started On the Short Waves by Malcolm
writing for us. Apart from the opinion of the judges, the Connah and David Gibson,
Digital Frequency Counter/Timer has enjoyed a great G3JDG 169
success with readers, as confirmed by correspondence.
John will soon be travelling to London to officially receive
the Designer's Trophy and we hope that he has cleared a CONSTRUCTIQNAL
prominent space on the sideboard to display the cup! |
The selection of runners-up was more difficult. There Estelle 12-W'att Record Player
were twelve nominations to be considered and placed in by H. T. Kitchen 124
order of merit. in the event, these were the articles selected: Modifications to the
2. Linear Ohmmeter, J. N. Watt (Sept. 71) Z;Z"%ig{ﬁg Oscilloscope .
3. Quality Hi-fi System, C. R. Bradley (Feb.-April 72) Const'ructing the P.W. Electronic
4, Gate Dip Oscillator, B. Wood (February 72) Ignition System i:’al:t 1
5. Cube Radio, R. F. Graham (March 72) by D. G. Fripp ! ! 133
6. Modular Audio Mixing System, F. C. Judd (Oct.- Take 20, No. 37, Burglar Alarm
Dee. 71) , ' by Julian Anderson 142
While congratulating the runners-up, we must also offer The Texan 20+20W IC Stereo
our sympathy to the several authors who very nearly Amplifier, Part 2
squeezed into the final list—some by a very narrow margin. by Richan'i Mann’ 144
As mentioned last month, and detailed elsewhere in this MW /IF Wobbulat
issue, our next writer's competition is restricted to those by A e il
who have never written for P.W. before. This should y A J. B”k’”Sh.""_W 150
provide a keen incentive to readers who have hitherto felt Test Bench Amplifier
that the opposition might be too strong! by E. Buckland 154
We will, of course, continue to publish articles by our
established authors, but they will not be eligible for the
competition itself. In this way, if we achieve nothing else, OTHER FEATURES
it will be seen that the pages of P.W. are open to anyone ; PR : :
producing the right kind of material. A study of the winning Trgg:sst%r %rwﬂgei;?;?:g‘ljnners,
articles in the last competition will be helpful in assessing Mich /yH }/. ' Yy
chances and will also show that a long and complex article ichael riollier 161

is not necessarily the route to a prize. And for new writers
who need a littte guidance on preparing articles for pub-
lication, some handy notes are available from this office on
request. Now it is up to youl

W. N. STEVENS—Editor.

IC of the Month RCA CA3090Q

Stereo Decoder by L. A. J. Ireland 173

Going Back by Colin Riches and
Arthur Dow

JULY ISSUE WILL BE

PUBLISHED ON JUNE 2nd

175

©IrPC Magazines Limited 1972. Copyright In all drawings, photographs and asticles pubhshed in' Practical Wireless'' Is fully protected, and reproduction or Imitations In
whole or in part are expressly forbidden. All reasonable precautions are taken by **Practical Wireless™ to ‘ensure that the advice and data given to readers are reliable,
We cannot, however, guaranfee It, and we cannot accept legal responsibility for if. Prices are those current as we go to press. All correspondence intended for the Editor
should be addressed to Fleetway House, Fafringdon Street, London, EC4A 4AD. Queries must be accompamed by a stamped, addressed envelope. Address cofrespon-
dence regarding advertisements to Advertisement Manager, Fleetway House, Farringden Street, London, EC4A 4
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NEWS... NEWS... NEWS...

Push-bution wonder

It's a “wonder” because it's a
push-button car radio in kit form
retailing for only £7! Step-by-step
assembly instructions are provided
with the kit, and the manufac-
turers, Radio & TV Components
Limited, maintain that anyone
with a little experience in wield-
ing a soldering iron can complete
the unit in an evening—or if you
go to bed very early, two even-
ings! An integrated circuit and a
printed circuit board simplify con-
struction and cut down the num-
ber of components to be soldered.
The “Tourist” car radio, as it has
been called, features five push
buttons which can be tuned to
four preset medium wave stations.
The fifth button is for use on
long wave. Spun aluminium knobs
are used and the tuning scale is
illuminated.

Permeability tuning is employed
and r.f. sensitivity is said to be
better than 15+V at 1MHz. Power
output into an 8Q speaker is bet-
ter than 2-5W. The if. module
and the tuner are pre-aligned and

the kit is suitable for 12V posi-
tive or negative operation.

Also announced by Radio & TV
Components is the £25 stereo
system designated Unisound 505.
This comprises pre-assembled
units which can be wired together
in about an hour by means of a
screwdriver (no soldering iron
being needed). Basically the units
used in this system are the Mul-
lard Unilex modules modified by
the addition of ATES integrated
circuits on the amplifier output
stages to provide increased out-
put. The turntable supplied is a
Garrard 2025 TC and speakers
are dual cone 13 Xin. elipticals in
kit form, manufactured by EMI.

Further information on both of
these units may be obtained from
Radio & TV Components, (Acton)
Limited, 21 High Street, Acton,
London, W.3.

Burnt fingers

We mentioned it once before,
and we’re mentioning it again
because it’s useful stuff. Burneze,
priced at 39p, is an aerosol pre-
paration which gives instant relief
to minor burns. Available through
all branches of Boots and most
good chemists, it should have a
place in every workshop, or home
first aid kit, ready for instant
action the moment you grab hold
of the wrong end of the soldering
iron!

Saba radio

One receiver in the new Saba
range is the Transeuropa Auto-
matic G Radio mains/battery/car
portable radio. Waveband ranges
are: f.m. 87-5MHz-104MHz, SW1

122

6-8MHz-18-9MHz, SW2 15MHz-
15-5MHz, SW3 5-9MHz-6- 23MHz,
SW4  2-8MHz-7-5MHz, MWI1
510kHz-1220kHz, MW2 1180kHz-
1630kHz, LW 150kHz-300kHz.

Twelve transistors are used
and the f.m. tuner employs two
transistors and vari-cap diode
tuning. There are common i.f.
stages for a.m. and f.m.: 460kHz
10- TMHz.

A five transistor audio amplifier
provides 3-6W and 6W when
operating from 12V car battery.
There are 2X5 Ohm speakers—7
& 2Lin.—the 2lin. speaker is
switchable. Treble and base con-
trols are provided amongst many
other features. Recommended re-
tail price is £55. U.K. Distributors
are Lampitt Electronics Limited,
Manchester.

www.americanradiohistorv.com

Hacker power

The VP408 is a fully-stabilized
power unit designed to plug
into the mains electricity supply
and give a d.c. output adjustable
from 6 to 18 volts.

Selection of the voltage re-
quired by the equipment to be
operated is very simple. Set

flush in the underside of the
unit is a circular control which
may readily be turned by a small
screwdriver until the pointer on
the control is in line with the
voltage indicated on the scale.

The VP408 is intended prim-
arily as an alternative to batteries
as the power source for Hacker
portable radios, but its wide
range of stabilized voltages makes
it an ideal power source for
portable radios generally, some
cassette tape recorders and other
equipment requiring low voltage
d.c. current within the capabilities
of the wunit. The VP408 costs
£6-90p. Hacker Radio Limited,
Norreys Drive, Cox Green, Maiden-
head, Berks.
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NEWS... NEWS... NEWS...

Record rack

The record rack shown on the
front cover was kindly loaned to
us by Civil Service Stores, Strand,
London.

TEAC amplifier

Acoustico Enterprises Ltd., in-
form us that they now have
stocks of Teac equipment and in
the picture we show the Teac
Amplifier type AS-200S, retailing
at £170-48. This is an all silicon
transistor stereo amplifier having
a rated power of 60W per chan-
nel +0-5dB into a 40 load or
50W per channel +0-5dB in an
80 load. Harmonic distortion is
under 0-5%, rated output, under
0-1%, 30W output and under
0-1% 100mW. Frequency res-
ponse is 20-80,000kHz +0dB
—1dB and power bandwidth is
20-30,000Hz. Input impedance is
25k} or more and sensitivity is
07V for rated output.

Elimination of capacitance
from the output circuit plus the
very stable dual p.s.u. results in
an ‘unprecedented’ flat frequency
response which is very noticeable
in the low frequency ranges.

A precision 3dB step selection
tone control is employed to
eliminate any tonal imbalance
between channels.

So that the speakers are pro-
tected from surge voltage when
the unit is first switched on,
Teac have included a muting
circuit that prevents any current
flow to the speakers until the
unit has stabilized—usually 3-4
seconds after switch-on.

A matching and very smart
looking a.m./f.m. stereo tuner
designated AT-200S is also avail-
able from Acoustico for £220-41.
For further information on Teac
equipment contact Acoustico
Enterprises Ltd., 6-8 Union

Street, Kingston Upon Thames,
Surrey.

Last October we gave details of
two miniature electric drills, made
by Expo (Drills) Ltd., which have
proven very useful indeed to con-
structors faced with the problem
of drilling a multitude of small
holes in circuit boards. The Re-
liant, and its big brother the
Titan Super, are intended to run
from a 12V battery or a mains rec-
tifier unit. Now a drillstand-cum-
lathe bed is available capable of
accommodating either drill. The
drill is attached to the stand by
a fixed clamp, the work table
rising up to the drill by means of

a small hand lever against a

spring action.

Holes are provided in the stand
body to enable it to be screwed
down to a bench or to a moveable
wooden base. The stand can also
be screwed down with the drill
and main post horizontal when it
may be used as a simple lathe bed
for polishing, grinding or cutting.
Apart from standard twist drills
various cutters, burrs and saws
are available as accessories. All
these can be accommodated in a
set of three collets with a maxi-
mum capacity of lgin. A three jaw
chuck of unique design is ex-
pected to be available in the near
future. Details from Ezxzpo Lid.,
62 Neal Street, London, W.C.2.

Texan transiormers

Gardners Transformers Limi-
ted announce a new range of low-
profile transformers which are
designed to overcome the trans-
former problems associated with
the modern tendency towards
slimmer electronic equipment.

Use of a Solo Series Trans-
former (Gardners Type SL 20)
in the “Texan” stereo-amplifier
designed by Richard Mann, of
Texas Instruments, enabled the
designer to achieve a remarkably
compact design.

Further details of the new
SOLO Series (Drawing A.3869)
are readily available to industrial
users, while a separate Advance
Technical Data Sheet (AT.23)

www americanradiohistorvy com

describing the Texan 20W trans-
former will gladly be forwarded
upon request to Gardners Trans-
formers Limited, Christchurch,
Hampshire, BH23 3PN.
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H.T. KITCHEN

Originally I had an old Garrard 4HF turntable

that had seen better days and the intention
was to put it in a home-made cabinet with a simple
mono amplifier and hand it over to my daughter
Estelle for her birthday. Her chief criterion of
quality is the level obtainable, “the louder the
better’’!

In the end a second hand Garrard SP25 deck was
fitted carrying a ceramic cartridge of unknown
history. The “simple” amplifier finished up with ten
transistors and at least ‘“mid-fi” performance. The
relatively small eliptical speaker in the cabinet has

THIS is a project that really got out of hand!

¥

become more of a monitor speaker, the amplifier
output being taken to a larger external speaker
better able to handle the amplifier output of 12W
r.m.s.

THE PREAMPLIFIER

A pre-amplifier performs two basic functions. It
must raise the usually low voltages fed into it to
a level suitable for feeding the power amplifier, and
it must be capable of altering the frequency response
of the signals passing through it to fulfil two
essential requirements. First, to equalise or com-

_ RY
12v A7k ‘ ~15v
>R2 b : _ %4‘;’3 » RI3
. dgs S0k RS _VR2 RG cg K 12K
2N3820 o c2 47K 100K lin 47k *Bl c12
\»...'B.i . Fp
25uF | 2545F
var L RIS
25k
2 34-—.-)— 27k
o6V
c3 l
o _VR3
100 c4 i o] R
SouF  owr  100kta SR ok
Max s Min
*R3 > R4 © TREBLE
See
text
+ve

All voltages shown obtained under quiescent conditions with AVO 8.

Fig. 1: The circuit of the preamplifier and tone controf sections.
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pensate the frequency dependent characteristics of
the cartridge so that the output from the pre-amp
is substantially “flat”. This is achieved by providing
the pre-amp with a response that is the reverse of
the cartridge. Secondly, to provide a variable
frequency response so that the flat response can be
altered at will. Paradoxical perhaps, but a necessary
requirement nevertheless.

The first requirement is a fixed frequency response
to the RIAA standard. The second requirement is to
provide a variable frequency response, the limits of
which follow long established practice. The paradox
referred to earlier is a necessary one, for the flat
ideal response may result in a sound output from
the loudspeaker that is aurally totally unacceptable.
The variable frequency response that results from
the use of correctly designed tone controls allows
the user to modify the response so that a more pleas-
ing sound can be obtained from the loudspeaker,
even though a graph of the same response may well
depart, perhaps greatly, from the theoretically
“correct” flat line response.

Fig. 1. shows the circuit of the pre-amp used in
the present design. Considering the various ways
possible of loading a ceramic cartridge to provide
the required correction, the simplest is by working
it into a high resistance, typically 2M©, and this is
the value of the gate resistor of the f.e.l. used as
the input device. R2 is the drain load, the drain
current of 600~A being set by the source resistor R3,

which is decoupled to af. by Cil. The low drain-

current assists in maintaining a low noise level in
Trl, an essential requirement, since the following
stages will amplify this noise as weil as the wanted
signal.

Trl feeds the volume control VR1 at the earthy
end of which is a low value resistor, R4, allowing a
low level signal from the loudspeaker whilst a record
is being played with the volume control at minimum.

This is purely a safety measure, intended to forestall
the user from turning the volume right down when.
for example, answering the telephone, and then
forgetting all about the record player. The value of
R4 is best found experimentally.

The output of the volume control feeds the tone
controls which are of the well known and highly
regarded Baxandall configuration. A further stage
of amplification follows the tone controls before the
signal is ready to be passed on fo the power amplifier.
The degree of amplification required is quite modest
but nevertheless two transistors are allotted to this
task. The configuration of Tr2 and Tr3 however,
allows the overall gain (of the two) to be closely
controlled, and is therefore far superior to a single
transistor. Direct coupling from Tr2 collector to Tr3
base goes a long way towards eliminating low
frequency phase shifts which can occasionally prove
troublesome.

Base bias for Tr2 is derived from the emitter of
Tr3, improving d.c. stability. Feedback from Tr3
collector to the junction of R11, R12, and C10. con-
trols the a.c. gain and is dependént on the ratio of
R16 to R12. Thus, if R16 is, for example, 20k} and
R12 is 1k, the gain will be 20 times. We can there-
fore control the gain within wide limits simply by
varying the ratio of R12 and R16. This is a most
useful facility. Since the output of ceramic cartridges
can vary from around 30mV for a better class
cartridge, to around a volt for the cheaper “crystal”
type, it is clearly useful to be able to vary the gain
somewhere in the amplifier to compensate. If this
is done, then the gain can be individually “tailored”,
assuming the cartridge type remains unaltered, so
that full output is only available with the volume
control fully advanced.

A further advantage of the two transistor circuit
is the ability to “tailor” the a.c. feedback such that it
becomes frequency selective. This can be effected by

R

‘_'BGV\:-;*ve' .

ey TEETH

t‘mth pre~amp connected

AR voita S shown obtained under ) o
qmesce > conditions - with AVO 8-« ™. . L i

Fig. 2: The circuit of the main ampiifier.
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shunting R16 with a capacitor, C13. The higher the
capacity of C13, the lower the frequency at which
it becomes effectlve C13 can be selected by purely
subjective means, using a cut and try approach in
conjunction with listening tests.

THE POWER AMPLIFIER

The circuit of the power amplifier, shown in Fig.
2., is entirely conventional, based upon well estab-
lished and proven techmques Several versions, both
30 and 150 output impedance, having been built and
all having performed fau]tlessly

Tr4, the input transistor, is a simple voltage
amplifying stage with base bias provided by the
potential divider R18 and R19. The collector of Tr4
is directly coupled to the base of Tr5. Feedback from
the centre point of the amplifier to Tr4 emitter, via
VR4, establishes the d.c. working conditions through-
out the whole amplifier. Since transistors and other
components are subject to manufacturing “spreads”,

it is necessary to include VR4 to compensate for °

deviations in the working conditions caused by these
“spreads”. VR4 is the only component used in setting
up the power amplifier.

From Tr5 the signal passes to the bases of an
n.p.n.-p.n.p. pair of transistors, Tr6 and Tr7. Diode
D1 assists in maintaining correct bias levels. At this
junction an emphatic warning must be sounded, if
partially or irretrievably damaged transistors are not
to be the order of the day. D1 is part of the bias
network for the output transistors, and must be
correctly wired into circuit. Suspect or “surplus”
diodes must not be used in this application. Failure
to observe these requirements may result in trouble.

Capacitor C16 introduces a degree of high
frequency attenuation, in order to protect the output
transistors from high level, high frequency, long
duration, signals. The h.f. response of the germanium
transistors used is very limited, and an excessive con-
tinuous h.f. signal can destroy them by overheating
the junctions. Under what may be termed normal
conditions, these problems should not arise; however,
readers possessing a.f. signal generators will no
doubt wish to carry out appropriate tests, and then
there is a very real danger of an increased mortality
rate among power transistors if due care is not
exercised.

Cross-over distortion, caused as the output tran-
sistors alternately conduct and cut off, can sound
most unpleasant if remedial procedures are not

Tr10

* components list

Resistors
Rt 222MQ  R12 1kQ R23 4700}
R2  10kQ) R13 1-2kQ R24 1-5kQ
R3 1kQ R14 150 R25 2700
R4  see text R15 27k}  R26 1500
R5 4-7k) Ri6 27kQ R27 330
R6 4-7k82 R17 3-9%kQ R28 150Q
R7 47k} R18 330k R29 0-50 1{)/(, ww
R8s  4-7kQ2 R18 56k(2  R30 0-5() 10% WwW
R9 47k R20 15kQ  R31 300Q 5% 1W
R10 27kQ) R21 1500
Rt 47K R22 330 :
All W 5% carbon fitm except as noted.
VR1 25kQ2 jog. VR3 100k lin. -
VR2 100k2 lin. VR4 5k() skeleton pre-set
Capacitors )
Ct  100uF 15VW C13 820pF polystyrene
C2  25uF 15VW C14 125uF 15VW
C3  100uF 15VW C15 100uF 15VW
C4  0-01uF C16 1500pF polystyrene
C5  0-01uF C17  50uF 15VW
C6  0-022uF C18 100pF 1BVW
C7  0-022uF C19 2500uF 25VwW
C8 8uF 15VW C20 2500uF 25VW
C9 8uF 15VW . C21 15004F 60VW
C10 100uF 15VW C22 BuF 15VW
C11 100uF 15VW C23 1000uF 60VW
C12 25uF 15VW C24 0-1uF 500V

Note: C21 and C23 must have an a.c. ripple rating
of 1A for mono or 2A for stereo.

Semiconductors

Tr1 2N3820 Tr5 2N1305 Tr8 NKT404
Tr2 2N1305 Tr6 2N1305 Tri0 NKT404
Trd 2N1305 Tr7 2N1304 DT OA10
Trd NKT264 Tr8 NKT404 D2

ZL30 30V 1-5W
D3 to 6 1N4004 :

Miscellaneous
T1, mains transformer 240V[30V 750mA (mono).
Fuses and holders (2), Sta-b, 2 pole rotary on-off.
Knobs efc. PC board 7 x 3 in. Vercboard 0-1in.
Matrix 4% x 3 in. Speaker 7 x 4 in. eliptical 3Q.

taken. The standard remedy is to apply a small

forward bias to the output transistors. Emitter

resistors R29 and R30 perform this function in the
present design.

To reduce the loading on

the pre-driver stage, it is

42V D3
-3ov_ NKT404 1 + 30V customary to increase the
- 1A - input resistance of the driver
I];. Sla tage. This is effected b
D4 F2 stage. ere A
- 40—0\0—69 means of a “boot-strap” capa-
cat aiF Tos c24 { 1-5A 240V citor, C17 in the amplifier.
[ | g g
‘50%‘2 1000 o-.- ! A disconcerting, though
“UFl b2 uF 7 \ @ normally harmless effect
2L30 D5 r Sib found on some power ampli-
] -+ ﬁ 9 1 d 13 1 " h
Main amp . D6 ers, is a loud “plop” when
< ] the amplifier is first switched
Pos D3-D6 IN4004 L L @ on. The loudspeaker is here
P.re—amp 4 fed from a single output
capacitor of some 2000.F
Voltages shown are with pre—amp g o1 to from the centre point, and the
and power amplifier connected, turntable @—
under quiescent conditions.
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Fig. 3: The power supply circuit.
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Fig. 4: The circuit board for the main
amplifier viewed from the component
side.

“plop” is caused by the capacitor charging up to half
the supply potential via the “upper” output transistor
and the loudspeaker, which are effectively in series.

In the present design this effect is greatly mini-
mised by the use of two output capacitors in series,
with the loudspeaker connected from the centre
point to the junction of the capacitors. We now
effectively have a bridge circuit, in which Tr8 and
Tr9 form one side and C19 and C20 form the other.
Initial surge currents now tend to flow more sym-
metrically and steadier nerves should result.

A further important advantage of the symmetrical
output configuration, perhaps outweighing the plop

VR2 VR1
C6~C7 volume

;RS M contnol

65. %!

C5

Gl =0Tl om
amp '. CQO @ L o
RIR
.@ c,a fe ‘ D8k
el . -

O1*matrix pisin Veroboard 45 x3"

From
RU.

reducing properties, is that supply npple voltages
will also flow symmetrically, resulting in a reduced
hum level from the ’speaker, not that the hum level
requires much reduction!

THE POWER SUPPLY

The amplifier was originally designed for a 13§
output, as one of a stereo pair. The mains trans-
former was therefore bought with a 30V secondary
to provide a rectified supply, at the quiescent current
rating, of 42V. Since the present amplifier requires
a supply of 30V, a series iransistor in the power

supply drops the surplus 12V.

The secondary of the mains transformer
feeds a bridge rectifier comprising diodes
D3 to D6, Fig. 3. Capacitor C24 is a bypass
capacitor, intended to reduce overvoltage
spikes and mains-borne noise. C23 is the
reservoir capacitor. Tri0 is the series
regulating transistor, the base of which is
held a constant 30V by the zener diode D2.

CONSTRUCTION

The power amplifier, as already men-
tioned, was originally conceived as one of
a stereo pair, the two amplifiers being laid
out on one sheet of copper clad laminate
as a mirror image pair. For this application,
the sheet was split in half, shown from the
component side in Fig. 4. The pre-amp was,
to save time, built on a piece of 0-lin.
matrix plain Veroboard, shown in Fig. 5.
together with its mounting bracket.

Clearly, there is no reason why both units
should not be built upon the same type of
board either separately, as here, or in an
integrated form. The power ambplifier is not
unduly critical of layout, but the straight
line type of construction is undoubtedly
best. The pre-amp carries and “processes’
some quite low level signals, and if the
signal-to-noise ratio and hum level are not
to suffer, care in layout must be exercised.

The power supply is integrated to the
extent of having all its components mounted
on and around the mains transformer. A
piece of lgin. aluminium 5XZin. is bolted
to one end of the mains transformer, but
spaced from it by lzin. by means of 3in.
4BA bolts. In the centre of this panel is

Fig. 5: The component layout and mounting bracket for
the preamplifier.
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mounted Tr10 with an insulating mica Washer. D2,
R31 and C22 are grouped round the pins of Trio.

The ends of the aluminium panel . protrude either

side of the mains transformer body, and carry C21
and C23, one at each end.

The end of the transformer, remote from the

power transistor heat sink, Fig. 6, carries a small
panel of s.r.b.p.”on to which are mounted eight tags.

1%_..
/_F‘ \

1" 16 swg. aluminium

PR R
-9l ] - i PL___.

ca— S
"1 t_—-v L&

/ 1
e
7

=

_—-]: <’ ¢
r i 1
ki 1% **j
2y 2}
Fig. 6: The heatsink for the oulpul transistors made from 16 s.w.g.
aluminium.

Diodes D3 to D6 are soldered to these turret tags,
the interconnections being on the reverse side. Since
the current demands are heavy (relatively speaking)
wire of a suitably heavy gauge must be used such
as 14/-01lin. :

COMPONENTS

It must be borne in mind that the power amplifier
and the latter two transistors of the pre-amp are
directly coupled; any faulty transistors, or transistors
well outside the published specifications, can lead
to fault conditions developing. At best these condi-
tions will prevent correct operation of the equip-
ment; at worst they will cause the destruction of the
power transistors. The “cure” is to buy enly new
transistors from a reputable supplier.

With the exception of R29, R30, and R31, all the
resistors used are 5% W carbon film types since
these are now freely and inexpensively available
from many suppliers. The use of these resistors
makes subsequent fault finding very much easier,
should the need arise, since any deviation from
correct operation can almost certainly be attributed
to the semiconductors whose manufacturing
“spreads” are so much wider than those of the
resistors. ’

The mains transformer, as already explained, was
purchased with a 30V secondary. If the expense of
the simple series stabiliser is unacceptable, then the
conventional power supply (transformer—rectifier—
capacitor) can be used. Under these conditions, the
transformer should be rated at 18 to 20V at 800mA
for a single amplifier, or at 1-5A for a stereo pair.
Since smoothing is now dependent upon C23 alone,
it should be increased. in value to 2000xF or 2500uF.
An anti-surge resistor of abeut 1} should be inter-
posed between the rectifiers and C23.

When the amplifier is delivering its full rated

" power, transistors Tr8, Tr9. and Trl0 get very hot
under sustained drive conditions, and adequately
rated heat sinks are necessary. Under normal con-
ditions, when music is being reproduced at a reason-
able level, through speakers of average efliciency,
the heat generated is very much less, and smaller
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The main amplifier. The wires to the output transistors can be seen
at the top.

=1

e ..,._.“m““m, : -

The power supply.

heat sinks can be used, providing an adequate air
flow is ensured.

When the various units are completed, they must
be thoroughly checked over; wiring errors, shorting
wires, etc., can be disastrous, so time spent in careful
checking is time well spent.
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The first item to be checked can be the power
supply. Assuming a series stabiliser is used with a
transformer having a 30V secondary, the voltages
should agree closely with those shown in Fig. 3.

Having allowed C21 ample time to discharge com-
pletely, the power amplifier can be connected to the
power supply. A fairly high wattage resistor of some
10 to 200 should be connected in series with the
negative line to limit the maximum current that can
be drawn in the event of the power amplifier having
a fault condition. Power can now be applied.

From

pick-~up -
Scéened — Pr'€ - arMp -30V
cable L | \
VA ..
-

signal from e o Y

pre—amp to
power amp

A 4

L POWer amp

=

Fig. 7: The interconnection of the individual sections.

An accurate voltmeter should be connected to the
centre point and VR4 adjusted to provide a centre-
point voltage of approximately 18V. The remaining
voltages can also be checked and should agree with
those shown in Fig. 2. If voltages differ considerably
from those shown, or if the centrepoint cannot be set
to 18V, then a semiconductor is the most likely cause,
and the easiest course of action is to remove them
all from circuit and have them checked on a reliable

" tester. It is no good pressing on in the hope that the
fault will “go away”. It won’t, it will remain or get
worse. If all appears to be well, the series resistor
can now be removed.

The centre point voltage, under quiescent con-
ditions, is set to exceed half the supply voltage by a
small margin, so that at maximum drive the centre

25
J =
|
7% 4" speaker Power Ce—] | onjorF
supply I
//—\\ 13 Power I
] @
I/ \\ i | F--a
¢ ivol
wll 1~ [ o)
Pt Pre-amp panelfll'u @ 'Bals
\\ / (fixed to motor | o
\ // panel) | 1.2 Imreb
SN |
Cabinet 7* deep !
|

Fig. 8: The general layout employed in the prototype.

point falls to exactly half the supply voltage. Limit-
ing, under conditions of excess drive, will therefore
be symmetrical.

If an audio oscillator and oscilloscope are avail-
able, VR4 can be set even more accurately. A 1kHz

signal is injected into the base of Tr4, and the
oscilloscope is connected from the centrepoint to
earth. The input from the generator is increased to
the point where. limmiting becomes visible on the
oscilloscope. VR4 is then adjusted until the limiting
become symmetrical, i.e. positive and negative peaks
are evenly clipped. Since VR4 has an effect upon the
overall gain of the amplifier, the input signal may
require altering to compensate. -

As explained earlier, the output transistors are
liable to be damaged, or even completely destroyed
if indiscriminate high power testing is indulged in.
For this reason, sine wave testing at full power must
not be attempted beyond 1 or 2kHz. High frequency "
testing can be attempted, but at greatly reduced
power outputs. Even then, a series ammeter should
be used to continuously monitor the current con-
sumption. If this is done at a carefully chosen output
then it will become apparent that I*R as a function
of actual power output, and I*R as a function of
power consumed, are two very different quantities,
the power consumed being, of course, greater than
the power output, the difference increasing with an
increase in frequency.

When the power amplifier has been satisfactorily
set up, attention can be turned to the pre-amp.
Again, an audio oscillator and oscilloscope are
invaluable. A voltage at 1kHz., equal to the peak
output of the cartridge to be used, is fed into the
input of the pre-amp and R16 is selected such that,
with the volume control fully advanced, the output
waveform from the power amplifier just starts to
limit. This will ensure that distortion due to over-
loading cannot occur, even at maximum output.

CONNECTING UP

AC currents of over ;A flow through the output
stages under maximum drive conditions and incor-
rect earthing can result in instability or the forma-
tion of hum loops. Some thought toc interconnections
must therefore be given, the circuit of Fig. 7 having
been found satisfactory. The pickup lead should only
be earthed at the pre-amp, the other end being left
disconnected. The turntable should be earthed
separately to the main earth.On the prototype, a
separate mains on-off switch is used, sited well away
from pre-amp to preclude any possibility of mains
induced hum. This switches the mains to the player
as well as to the amplifier power supply.

Although the amplifier has been described as a
mono or single channel unit, reference has occasion-
ally been made to stereo operation. This is, of course,
quite possible. All that is required is a doubling up
of everything, with a revised physical layout.
Separate heat sinks should be used for the two
power amplifiers, and if continual high power opera-
tion is envisaged, these should be of the commer-
cially produced extruded type.

The power supply will require revision, since a
single NKT404 will probably be overrun. Its maxi-
mum collector dissipation in the present application
is in the region of 8W and this will be doubled for
stereo. The easiest course, if a regulator is desired,
is to replace the NKT404 with a 2N3055 in the posi-
tive side, and to turn the power supply circuit “up
side down”. The 2N3055 must be mounted on an
extruded heat sink to dissipate the heat generated
safely, this being mounted in a positicn where an
adequate air flow is possible. ]
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MODIFICATIONS TO
THE TRANSISTORISED
OSCILLOSCOPE

FEBRUARY-MARCH 1972

the Transistorised Oscilloscope in the February

and March editions of Practical Wireless, many
readers have written in to say that they have had
difficulty in obtaining the VCR 139A cathode ray
tube. When the unit was first designed, stocks of
this tube appeared to be adequate to meet the
anticipated demand, but the response to the article
has been very much greater than expected and
consequently the VCR 139A has become a very rare
specimen! In reply to readers’ requests several
alternative tubes have been tried but, to date, only
two which are readily available in quantity have
proved to be satisfactory—the surplus 2A P1 and

the Mullard DG 7-5.

The 2A Pl can be used as a direct electrical
replacement with only one circuit modification
(change R12) but suffers from two mechanical
disadvantages:

1. The tube face is only 2in. diameter rather than
23in. of VCR 139A.

2. Some versions are slightly too long to be accom-
modated into the original chassis design. Early
versions of the tube are just over 10in. long and
will require extensive modificaion to the metal-
work before they can be used. The later, and
fortunately much more common version, is 71zin.
long and fits perfectly well into the cradle as
designed.

The pin connections for the 2A P1 are shown in
Fig. 1 together with the corresponding connections
for the VCR 138A. The only electrical modification
is the changing of R12 (Fig. 5 page 887 of February
issue) which should now be 10Q 5 watt.

The Mullard DG 7-5 is listed by its makers (Philips
of Eindhoven) as being obsolete, but, on checking
with wholesalers, it still seems to be very widely
stocked throughout the couniry and should be
available to special order from any good component
retailer. This tube works very well in the revised
circuit and gives, if anything, a slightly brighter and
better focussed trace than the VCR 139A.

The modified display unit is shown in Fig. 2 and
this should be compared with the original circuit
(Fig. 5—page 887). As will be seen the main change
to the original circuit is the provision of a negative
supply for the tube grid. This supply is required
because the heater and the cathode of the DG 7-5
are internally connected, so that instead of being
able to take the grid to chassis and running the
cathode at a positive potential with respect to the
chassis, we are obliged to hold the cathode at chassis
potential and make the grid negative. The additional
components required for this modification are pre-
fixed with the figure 4 in the revised circuit diagram.

The major points concerning construction and
testing are unaffected by this modification and the
few additional components are easily accommodated
on the tag-strips mounted on the back panel.

130

SINCE publication of the constructional details of

DN 0668
2AP1 VCR139A
Heater 1.1 3.4
Cathode 2 1
Grid 10 2
Focus
electrode 4 =
Anode 7 9
Tube 2AP1 X plates 3,8 8,10
Base USMM
Y plates 9.6 YA

Fig. 1. Pins connections of the 2APT.
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Fig. 2: Circuit changes when using the DG 7-5 tube.

DX 0671 +12v
R502 :> Tr501

To sync 470k 3 23705 . ,
switch To ‘'sync unit input
4‘—"-‘" (Fig.11 page 1001)

cs0; '

O uF >|

RE0] D501

OA91

4.7k
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Fig. 3: Modification of the sync circuit.

Many readers have expressed a preference for
a more conventional synchronisation circuit than the
gated system used in the prototype. The most obvious
method is to feed negative going pulses into B: of
Tr9 (Fig. 11 page 1001) but unfortunately this
seems to have a rather distressing effect on linearity.
A simple and effective circuit is shown in Fig. 3—the
only disadvantage being a lack of sensitivity fo very
fast pulses.
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Tfyou can use a soldering ironand follow

simple instructions,you can assemble any

of these high performance productsin
afewhours. And save a lot of money

Heathkit have the world’s costs £10-90. It gives long
widest range of top quality life from every large PP9
electronic products designed battery, weighs just 31bs, and

specifically for home assembly. gives really good reception

Of which we show just 4 on Long & Medium wavebands.
P
above. M—

The AD110 is our new stereo T
cassette recorder. It gives M
: you cassette ‘Q
,  convenience, And, as you can see, 1t looks
reel pretty good too.
performance Costing just £18-45 complete
=</ and Heathkit with speaker and aerial, the
quality. Designed to complement CRI car radio gives
various other Heathkit Hi Fi unsurpassed recepﬁon, AB
products, it costs only £74-80+ transistor, 2 diode circuit
£8-45 for twin matched stereo gives 4 watts output, pre-
mikes. assembled and aligned tuning
Another new product, the unit makes assembly easy, and
Tiger transistor radio kit push-button controls give

instant selection.

The AAl4 30 watt stereo
amplifier is an established

FEATHIIT
‘_‘—-___-_“——-——_L

You can make it if you try.

product, proven in use by
thousands of satisfied
customers. Featuring a 17
transistor, 6 diode circuit,
it costs £30-00 less cabinet.
These products and all the
others in the Heathkit range
are easily assembled by anyone
who can use a soldering iron
and follow our superbly clear,
step-by-step instructions.
Furthermore, in the unlikely
event that you get stuck, we
guarantee to help you out.
Find out more. Send for our
free 1972
catalogue.
Now.

Please send me the FREE New 1972 Heathkit catalogue.
NEE .. oo e o i
Address ... S — Eaos )
HEATH (Gloucester) Ltd., Gloucester GL2 6EE
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SEEN THIS ?

FURTHER BULK PURCHASE
SILVANA

TI.INDAI ELECTRO-TECH) LTD-

TANGENTIAL HEATER

wilently driven by a shaded pole
Mycalex motor. Compact, powerful

and quiet ranning with aluminium "
impeler {outlet 53 x 13). Mains

voltage. PLUB matching heater unlt

with gpiral element. May
for 500 or 1,000 watts. IRics oLy P. & P. 40p

SYNGHRONOUS
AUTO-RESET
PROGESS

TIMER
By LONDEX LIMITED

Type IMP Mk. 2, Brand New and Boxed. These well
known timers are already in world-wide use and are
perfect for Industrial Electronic Timing. Research and
for all machine control timing problems. Repetitive
accuracy better than 0-§% of full scale setting. Two or
more can be interconnected to give control of & series

of processes, 230/250v. 50Hz, also

tact rating 8 amp at 250v. a.c. In-
corporates solencld operated clutch
Also, lever actusted micro switches.
Normal price prohably in excess of

This is the only way way we could ilfustrate this
fabulous item.

the tamous American fibre-
N RPLEX glass copper-clad laminate.
Finest quality with Woven
(i)ass base of Epoxy-resin. Excelleat mech. and elec.,
conductive properiies. Heat Resistant. Ideal for
P.Cx., etc. THIS IS A SPECIAL PURCHASE AND
ONLY AVAILABLE WHILE S8TOCKS LAST.
Bizes: 12° x 127: 24" x 127: 24 x 24°: FULL
SHEET 43" x 37" (11 &q. ﬂ) Single elded copper
with ticknesees of 133", 3/ss”, /14" %/a2”, akso Double
sided 1/ap”, V16", /22"
PRICE ONLY £1 per sq u 58 per full sheet.
0 up to 4 8q. ft.
Over 4 5q. ft. {cut sizes only) Post FREE Full sheets
post by rail G.B. only £1 one or more sheets. .

MICRO-LITES

‘Wanderful engineering—micro minia-
ture incandescent lamp small enough
to pass through the eye of a needlel
1,000’s of uses. Will operate from

the output of a transistor.
Rating: 1-5v, 10-15ma. Size
4-4 x 1-4mm. dia. Leads
2mm. These fantastic
lampa have a life

expectancy of 1,000 hrs.
OUR PRICE 2

per doz,
Free p. & p.

NEW AND UNUSED
Postal or carriage charges are for @reat Britain only,
Weo welcome orders from established companies.
educationa! depis., etc. All orders under £2-50, cash

MAGNETIC SWITCH

NOW COMPLETE WITH REFERENCE Y

MAGNET! A magnificently activated switch.

Vacuam sealed in a glass envelope. Bilver

contacts normally closed, rated 3 amp at

120v. 1§ amp at 240v. Size (approx.) 17/4" long

17 dia. 1deal for Burglar Alarms. 8ecurity systems.
ete.. ahd wherever non-mechanical
switebing is required. New Lower
Price. Only £2-10 for 12, £8 for 50
or £15 for 100 complete with magnet.

PROGRAMMER JYIMER

A bank of 15 micro-switches are each mdependenth
operated by 15 pairs of cams which in turn are individu-
ally adjustable to gwe switching periods ot zero tn
13 seconds with variable i

maina eynchronous motor drives the cam shaft at 1 rex
per 12 seconds (6 R.P.M.). Designed originally for
vending machines at a cost of £15-00
plus. Many applications where con-
tinuous sequence DIOEranraes are
required, such as lighting effects etc.

available 60Hz. 15 minutes ful OUR PRICE
scale, 13 secs. per division. Driven

£6+
£186, Complete with multi-pin con-
nector as fllustrated.

with order please.

New in original makers cartons. First
class value at £5-75 plus 25p P. & P.

1 EDGWARE ROAD, LOND

H "Yl:: A BAND|

+ 40p.

£10-50 -

TEIS REW 1972 RADIO, No jess than
ANDS. Picks up Aircraft
Tranamuswns. Pop Pirates, Taxis,
Ambalances, Local Radio, Continental and
all BBC, VHF Stations Plrs fascinating
Public Service Tran:mumanl we are not allowed to mention!
Eyen TV Sound in certain areas. PLUS A SPECIAL
CHEC! WEATHERBAND. Frequency ranges: MW540-1600 KHZ, FMS8.
INDICATOR 108 MHZ, Airband 108-145 MHZ, VHF 145~ X:DMHZ '23qeml conductors——
12 transistors 11 diodes and thermist A y control
stops irritating station drift. Built-in ad, tion 317
aerial, Runz off mains AC 230/250 volts or off 4 U2 batteries, or use re-chargeable
nickel alkali cell. Flmshed in atrong leather grained case with r.am[ng handle.
. Approx. size 103" x 65" x 33°. Written Special for
¥ batteries FREE, HURRY! lexted
QUR £28 95 quantity only from Marktyme. Money back £uarantee.
PRICE Tune into the world with this amaszing com-
+ S0p P.& P, mupications receiver. A tmly exceptional nmt n
performance and look with 8t.
steel trim. Looks good anywhere. Use either as a
portable with standard batteries or plug it dircctly
jnto 220-240 volt domestic mains supply.
14 Transistors; 9 diodes; 1 thermister.
internal ferrite rod antenna plus tele-
scopic aerial. Beparate tone, volume
and tuning controls with push-
button selectors for the 8 WAVE-
BANI'C. Complete with Hi-
earphone for personal listening.
Frequency ranges: Long wave 150-
350Kcs. Medium 353-1605Kca. Marine
1-6-4-5Mcs. Short Wave 12-24Mcs. FM/VHF
88-108Mcs. Aireraft 108-135Mcs. PUBLIC
SERVICE BANDS 135-174Mce. Fully guaranteed.
B. The Ministry of Post & Telecornmunications has pointed out that a licence
(not generally available to the public) is req for recep f ¢
“by Fire Brigade, Aircraft, Shipping, ete.

MARKTYME Foerer Rty vl

WAYEBANDS

Callers welcome Monday to Saturday 9 a.m.
to 6 p.m.

NEW-NEW-NEW |

*YOUR FEARS!— ARE THEY GROUNDLESS!?

PARTRIDGE, THE PIONEERS OF THE SPACE-AGE COMPACT,
VERSATILE, WORLD RECORD AWARD WINNING

JOYSTICK V.F.A.

REGD.

ANNOUNCE THE INTRODUCTION OF TWO MORE PIONEER
PRODUCTS FOR THE TRANSMITTING AMATEUR AND S.W.L.
(utilising our well-known small plastic containers).

1.*THE JOYMATCH ARTIFICIAL EARTH: BAND-
SWITCHED, EFFECTIVELY REPLACES OUTDOOR EARTH
SYSTEMS. FITS COMPLETELY INSIDE THE SHACK. FAN-
TASTIC RESULTS. £4-50 (plus 30p P/P). 2

2. THE JOYMATCH AERIAL BANDSWITCH: A COM-
PLETE foolproof indoor or outdoor AERIAL SYSTEM
suitable for ALL TYPES of RADIO RECEIVERS. FULL SW
AMATEUR & B'CAST plus MARINE BAND coverage. Single
control function switch brings that signal roaring in. £4-50 (plus
30p P/P).

3. For the D.L.Y. SWL & TRANSMITTING AMATEUR:
A triple purpose 6 band A.T.U. in Kit form, easily assembled
(using step-by-step instructions) in 45 mins. Tunes communi-
cations RXs and TXs (300W P.E.P.—PA input) 60 thru IOm
on TX and 1-2to 32 mHz on Receive. Most attractive appearance
£4-50 (plus 30p P/P) or ready assembled and tested. £5-50
{plus 30p P/P

4. JOYSTICK V. F.A. latest model now £11-00 plus 30p P/P (gold
stove enamel) or £8-00 plus 30p P/P (white stove enamel—
earlier model).
NATURAL GROUND SYSTEMS—DETAILS ON REQUEST.

5. JOYMATCH Il (one-eleven) now £11-00 plus 40p P/P.

6. JOYMATCH TX LO- Z500 now £16-00 plus 40p P/P.

Send 3p stamp for full details to:

PARTRIDGE ELECTRONICS LTD. (PF)
BROADSTAIRS, KENT, ENGLAND.

Telephone (Thanet) 0843 62535 (C.O.D. orders accepted by tele-
phone). Cheap telephone period—Ring 0843 62839 7-8 p.m.
Monday-Friday.
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tonstructing

HE advantages of an electronic ignition system

l are now quite well known, and of the various
-systems available perhaps the “capacitor dis-
charge” system is the most widely popular. This
constructional article deals with such a system and
follows closely the circuitry as described under this
heading in the June 1971 issue in which most of
the advantages were fully explained with the
exception of one fact of paramount importance to
the constructor; as this system uses the contact
breaker as already fitted to the car, it in no way
alters the timing; thus in the unlikely event of a
component failure, a quick rearrangement of the
connecting leads taking less than thirty seconds
enables the car ignition to be returned to normal
and the journey resumed.

THE PW ELECTRONIC 2

PART 1

D.G.FRIPP

Unlike many other systems employing specialised
components which are not always readily available
even from agents without some delay, this system
with its inherent safety factor of easy reversion has
much to commend it, as no doubt anyone who has
been stranded by an ignition fault would hasten to
agree,

SOME ADVANTAGES

Some not quite so obvious advantages not
previously mentioned may be of interest to would be
constructors, not least of which is the fact that
owing to the more powerful spark delivered to the
plugs by this electronic ignition unit—this may vary
from 20 per cent to 40 per cent depending on the
coil used——the firing of the petrol-air mixture is
ensured, thus a slightly weaker mixture can often
be used to enhance the economy already achieved
by this form of ignition due to more complete com-
bustion. This of course means that as up to 25 per
cent more of the fuel used is burnt in the engine,
where it develops more power, there is a corres-
pondingly significant decrease in the pollution
emission in the form of unburnt exhaust gases. In
these days of a growing awareness of the desirability
of reducing the amount of pollution, .as is typified
by the lowering of the limits of exhaust emission
which must be complied with for the importation of
cars into the U.S.A. in the near future, it would
seem that the future of electronic ignition may well
be assured if only from this one important aspect.

Another advantage of this type of ignition is that
because of the faster rise time (as against conven-
tional inductive systems) there is much less time
for the current to leak away through any leakage
paths which may exist on any of the insulated parts
of the ignition components such as plug insulators,
leads, distributor cap, rotor arm, and coil h.t. stack,
also any conductive deposits which may have
accumulated on the plug firing points. Thus plug
fouling is virtually eliminated and therefore the heat
range grading can be ignored. From this it can be
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seen that a vehicle using this electronic ignition
unit, which is driven under widely varying conditions,
should not exhibit any plug trouble even if it were
prone to with normal ignition, assuming plugs of
reasonable condition.

Largely because of the reasons just mentioned at
least one well known plug manufacturer has
developed a plug specifically for use with electronic
ignition. This plug has an annular gap, which has
the effect of greatly increasing the mass of the outer
electrode, so its erosion should be slower. It should
be realised that the effect of a high energy spark
is likely to cause more erosion of the electrodes—

especially the outer—although this seems to be -

offset to some degree by using wider gaps as is
advocated later in this article, and is probably
nullified by the fact that this high energy spark is
of much shorter duration—approximately one fifth
of a conventional system—and contains nearly equal
positive and negative half cycles so that metal
migration of the plug firing electrodes should be
very much less.

Certainly these conditions would appear to pro-
long spark plug life, and this is borne out by one
such car fitted with new plugs when one of these
ignition units was installed, as careful examination
of the plugs over 5,000 miles later showed no
observable deterioration of the firing electrodes.

From this it can be seen that the normal plugs as
quoted by the car manufacturer can be used with
confidence, provided that they are in reasonable
condition and the gaps are reset.

POLARITY

The unit as shown is the one as used for positive
earth supply, but the method of construction and the
placing of components is identical for the negative

[+ ]
A

2

St R
< - LT 2
DB+ B
L e R
Ty SRR 5
] i I
F%G-I-%G-Lz#%r

18 swg. aluminium
Small hoies 4 BA clearance. Large holes 3/8’dia.

View looking jnig box Yid

Fig. 1 Drilling details for the lid of the box on which all the component's
are mounted.
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% components list

SResistors i 0o
iy R1 820 3W wirewound . R5 1k W . :

%

R2 1KQ W " 'RG 82k W '
oo R3 TKQ W0 o d e R7-390 SW wirewound .
R4 82Q 3W wirewound RS 2:2MQ W . .

ERE 3 8

Semiconductors - -
Trt,:Tr2: 2N3055+ Positive edrth’system ° #
o b o 2NB614, Negative ‘surth systéem ‘
S P, 24,75 IN4ODIUD3 4 ¥ RY100 or tH4dME T T
v ZD1,/ZD2 BZYS4C30 SCR TAG1/500 or TAG1{600.°
(Seetoxty .
-Semiconductors available from dermyry Industrie

e

e w

f‘n e j.’;a e ow el ;\ 5
Tt Type P16 Available from Magtor Ltd., 68 Dale
4 i Street;iManchester (£1-50 inc. pip i

b

“Miscellaneous: "~ * g e E ot
. Aliimirium box and fid (Type ABT),see.text. -Tagy .
¥ sirips 3in. spacing, 8 wdy with earthiflg tag each”
rek 2 way with:one’earth Hxg, 3 Wiy ‘with: centre
eaith tag (R.S. Components Ltd.).. 4 right angle
" mate ‘push-oi connectors (Cucar type) R A

g °he n N W ey
o o e A 2w

earth type except for the transistor types and the
polarity of the associated diodes as has been
explained in the original article. The actual con-
nections from the unit to the coil and contact
breaker remain the same in both models as the
polarity of the pulse fed to the ignition coil is
identical.

When wiring in the unit see that the pulse feed
from the discharge capacitor is connected to that
terminal on the coil marked positive, as this terminal
should correspond to the single end of the primary
winding whilst the terminal marked negative should
be the end of the primary winding which is common
with the earthy end of the secondary on a correctly
marked coil.

CONSTRUCTION

This unit has been designed to be as compact as
possible without undue cramping of the specified
components, but there is little room to spare; high
voltage points are adequately spaced and their
positions relative to other components considered
so the constructor is urged to follow the layout as
closely as possible.

Having made a box and lid to the required
dimensions, Fig. 1 or purchased a ready made one
the lid is marked out to the dimensions given in
Fig. 1 and all the holes drilled. Extra holes may be
required in the box and lid if extra self tapping
screws will be needed to hold the unit together
when the box is mounted in the car owing to the
possible inaccessibility of the one screw top and
bottom provided on the ready made box.

At this stage it is prudent to ascertain the mount-
ing position of the unit and the method to be
adopted. Pan head self-tapping screws straight
through the back of the box, or alternatively small
pieces of aluminium angle may be affixed to the
sides of the box to secure fixing points. Whichever
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid
0 state audio
. amplifier, Brand
new components
throughont. 5
gilicon transistors
plus 2 power out-
put transistors in

push-pull.  Full
wave rectifica-
tion. Output

approx. 13 watts
r.m.s. into 8 ohm. Frequency response 12Hz—30KHz
+ 3db, Fully integrated pre-amplifier stage with separate
Volume, Bass boost and Treble cut Controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal cartridge.
Sensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3” high x 67 wide x 74" deep,
AC 200/250V.
PRICE £10-50. P. & P. 25p.

.4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. €109/C129 4-SPEED AUTOCHANGER.
With latest niono cotnpatible cartridge £68.97 Carr. 50p,
With stereo cartridge £7-97 Carr. 50p,
LATEST GARRARD MODELS, S.A.E. for iatest Prices !

——
PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat”
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
SP25 IT and III, SL65B, AT60 ete. or B.S.R. €109,
€129, A21 etc. Choice of Rlack leatherette or Teak
grain finish. Size 12} x 14}” x 3}* high {(approx. 73"
high, including rigid smioked acerylic cover).

PRICE £5-50, P. & P. 60p.

LATEST ACOS GP21/18C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1.50 P. & P. 8p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus Diamond Stereo LP and Sapphire 78,

ONLY £2.50 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £3. P. & P. 10p.
LATEST RONETTE T/0 STEREOQ/COMPATIBLE
CARTRIDGE for BP/LP/Stereo/78. £1-63 P. & P. 10p,
LATEST RONETITE T/0O MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or slereo records
on mono i t. Only £1.50 P. & P. 10p.

A.C. mains
200-240 v,
Using
heavvduty
fally isola-
ted mains
transform-
er with fuli
wave recti-
fication
giving ade-~
quate
stnoothing

with negli-
gible hum.
Valve line up:—2 X ECL86 Triode Pentodes. 1 %X EZ80
as rectifier. Two duai potentiometers are provided for
bass and treble control, giving bass and trehie brost and
cut. A dual volume control is used. Balance of the left and
right hand channels can he adjusted by means of a sepa-
rate “Balance' control fitted at the rear of the chassis.
Input sensitivity iv approximately 300m/v for inl} peak
output of 4 watts per channel (8 watts mono). into 8 ohm
speakers. Full negative feedback in a carefully calcutated
circuit, allows high volumelevels to be used withuegligible
distortion. Supplied complete with knobs, chassis size
117w x 4”d. Overall height including valves 3. Ready
built & tested to a high standard. PRICE £8-92 P.& P, {5p.

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS!
All Transistor F.M tumer head with twin A.M. Gang
incorporated. DBeautifully engineered with precision
geared reduction drive. FM RF Transistor, oscillator/Mixer
and first I.F, stage (10.7 Mc/s out-
puf) with optivnal AFC connection,
Built on printed circuit panel and
fully screened. Extremely stable
over range 38-108Mc/s. Brand new
and pre-aligned. Size 21*h x 14"w
x 2}"d. For 6v D.C. at 2.8maA.
AM. Gang fitted with trimimers
which can be connected to standard
A.M. aerial and oscillator cirenits
if required. LIMITED NUMBER.
Only £225 post free. Connection
details supplied.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica's and bushe«. Size 23”7 X
38" approx. 25p pair. P. & P. 5p.

HIGHE GRADE COPPER LAMINATE ROARDS.
8 X 6 x fin. FIVE for 50p. P. & P. 13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angled and rotated in any direction, 6 seetion Lacquered
Brass. Extends fromn €in. to 22%tin. approx. Maximum
diameter }in. 25p each, P. & P. 5p.

QUALITY RECORD PLAYER ANPLIFIER MK I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, LL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker, Size Tin. wide X 3in. deep X 6in. high. Ready
built and tested. PRICE £3.75 P. & P. 40p

ALSO AVAILABLE mounted on boara with output
transiormer and speaker ready to fit into cabinet below.
PRICE £4:88 P. & P. 50p.

DELUXE QUALITY PORTABLE R'P CABINET MK II,
Uncut motor board size 144 x 12in. clearance 2in. below,
#3in. above, Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
S$P2b). Size 18 X 15 X ¥in. PRICE £475, P. & P, 50p.

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan- Vynair front. Size 163" high x 104"
wide x 53* deep. Fitted with E.M.I. Ceramic Magnet
18 x 87 bass unit, two H.F. fweeter units and
erossover. Power handling 10 watts. Available 3 or
8 or 15 ohine impedance.

OUR PRICE £8.40 carr. 65p

Cabinet Available Separately £4-50 Carr G0p

Also available in 8 ohms with EMI 13”7 x 8~ bass
speaker with parasitic tweeter £6-50 Carr. 65p

LOUDSPEAKER BARGAINS
§in. 3 ohm £1-05, P. & P. 15p., 7 X 4in, 3 ohm £1.15, P. & P.
90p, 10 X 6in. 3 or 15 ohm £1.90, P & P. 30p, E.M.L
8 x 5in. 3 ohm with high flux magnet £1-62, P, & P. 20p
E.M.I. 18} X 8in. 8 olun with high flux ceramie magnet
£2.10 (15 ohm £2-25), P. & P. 30p. E.M.L 13 X 8in. 3, 8
or 15 ohm with two inbuilt tweeters and crossuver het-
work £4.20, P. & P. 30p. £.M.1. 13 X 8in, twin cone
(parasitic tweeter) 8 ohm £2-25, P. & P. 30p.
BRAND NEW, 12in. 15w. H/D Speakers, 3 or 15 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £8-25,
Guitar models: 25w. £68-50, 35w. £8-50, P. & P. 38p
E.MJI. 8tin. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 8 or 8 or 15 ohms 93p
each. P. & P. 13p.
12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3, 8 or 15 ohms £2.20, P. & P. 30p.
35 ochm SPEAKERS 3in. only 83p P. & P. 13p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 111 x 8~ x 15" deep, Weight 180z, Power
hanaling 20W r.i0.s. (40W peak). Impedance 8 ohm only.
Resvonse 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables. ete., and used with or without
baffe. Send S.A.E. for full details. Only £575 each.
P. & P. 25p.
VYNAIR & REXINESPEAKERS & CABINET FABRICS
app. 54 in, wide. Usually £1-75 yd.. our Drice 75p yd.
length. P, & P. 15p (min 1 yd.) 8.A.E. for samples.

HARVERSONIC SUPER SOUND
10 4 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED FIBRE GLASS
PRINTED CIRCUIT BOARD WITH COMPONENT
IDENTIFICATION CLEARLY MARKED FOR EVEN
EASIER CONSTRUCTION

A really tirst-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors ineluding Silicon Transistors in the first five
stages on esch channel resulting in even lower neise
leve! with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Output stage for any
speakers from 5 to 15 ohms. Compact design. all parts
supplied including drilled ietal work. high gquality
ready drilled printed circuit board, attractive front panel,
knobs, wire, solder, nuis, bolts—no extras to buy.
Simple step by step instructions enable any constructor
to build an amplifier to be proud of. Brief speeification:
Power output: 14 watts r.a.s. per channel into 5 ohims.
Frequency respouse 3183 12-30,000 Hz Sensitivity:
better than 806mV into 1M Q. Full power bandwidth:
+3dB 12-15.000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to — 16d13. Negative feedback 18dB
over main amp. Power requirements 3iv. at 1.0 amp.
Overall Size 12"w. x 8“d. x 21"h.

Fully detailed 7 page eomstruction manual and parts
list free with kit or send 18p plus large S.A.E.

PRICES
AMPLIFIER XIT £10.50 F. & P. 15p
POWER PACK KIT £3-00 P. & P. 30p
CABINET .. oo £3.00 P, & P. 30p

(Post Free if all units purchased at same time

Full after sales service

Also available ready bnilt and tested £20-50, Post Free.
Note: The above amplifier is suitable for feeding two mono
sources inlo tuputs (e.g. mike, radio, twin record decks, ete.)
and will then provide mixing and fading facilities for med-
fum powered Hi Fi Discotheque use, etc.

3-VALVE AUDIO
AMPLIFIER HA34 MK IL
Designed for [i-Fi reproduc.
tion of records. A.C. Mains
operation. Ready bnilt on
plated heacy gauge metal
chassis, size 71" w, x 4”7 d. x
43” h. TIncorporates ECC83,
L84, EZB0 valves. Heavy
duty, double wound mains
transtormer and output trans-

S former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line, Output 4} watts. ¥Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc,,
wired and tested for only £4-75. P. & P. 35p.
HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £3.98.
P. & P. 40p.

HARVERSON’S SUPER MONG AMPLIFIER

A super quality gram amplifier using a deuble wound fully
isolated mains transformer, rectifier and ECLS82 triode
pentode vaive as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 wabts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

BARGAIN PRICE 35p

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or J0-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long X 3iin. wide X 3in. deep.
Price £1-75 P. & P. 30p.

MAINS TYRANSFORMER. For transistor power snpplies.
Pri 200/240v. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 88p, P. & P 13p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1-38. P. & P. 30p,

4 ANP BATTERY CHARGER TRANSFORMER. Brand
new. For 6 or 12v. 240y. Primary. Secondary volts rms
off load 10v and 165v. Overall size approx. 2§* x 21" x
3”. Weight 3ibs. Limited number at £1-35. P. & P. 35p

HAXDBOOE OF TRANSISTOR

)OIVALENTS AND SUBSTITUZES
A must for servicemen and home coustructors.
Including many 1000’s of British, U.S.A., Buropean
and Japanese iransistors. ONLY 4&0p. Post 5p.

Hi-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standurd stereo }in jack
plug. Frequency response 80-15.000Hz. Matching
impedance 8-16 ohms. Kasily converted for Hono.
PRICE £295, P. & P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.

OCUR PRICE £1:05, P. & P. 8p

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guilar, etc. and suitable for
use with valve or transistor equiptnent. 9-18v.
battery or from H.T. line 200/300v. Krequency
response 15Hz—25KHz. Cain 264B. Sclid encap-
sulation size 13* x 11* x ¥°. Brand new complete
with instructions. Price 88p. P, & P. 13p.

CENTRE ZER(O MINIATURE MOVING COIL METER.
100uA. For balance or tuning. Approx. size 1"x1"x3
deep. Limited number. 75p. P. & P. 10p.

FEW ONLY. £2 7 P. &P,

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monaural awplifier
with an output of
14 watts from 2
ELB84s in push-pull.
Super reproduction
of both musie and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow reeords
and announcements
to follow each other.
Fully shrouded section wound output transiormer to
match 3-15 Q speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve lme-up 2 EL84s, ECC83,
EFR6 and EZ80 rectifier Simple instruction booklet
13p (Free with parts). All parts sold szeparaiely. ONLY
£7.87 P. & P. 55p.

Open 9-5.30 Monday to

HARVERSON SURPLUS CO. LTD.

(Please write clearly)

Saturday PLEASE NOTE{:)T g. :PP l;.
Early closing Wed. I p.m. | 170 HIGH ST., MERTON, LONDOR, S.W.I9 Tel.: 01-540 3985 | CHARGES QuoT gzKAxiiGcl)'
. OVERBEAS ORDERS ED
e SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES Exima e OBD
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Mo/ A EAST EASY || eEiGER counters |

(FOR MAINS OR PORTABLE BATTERY USE)

p Latest Home Office velease and probably the last,
" of this well known Contamination Meter No. 1, this
very useful Instrument {3 used for the measurement

of Radio-Activity. Indicated on an Internal Meter

acaled 0'1 to 10 milli Rontgens/Hour, 2 socket is also
ided for additt sound M: ing oz Head-

;hones. This Instrument is housed in a S?;rong light
Alloy Case, placed in a carrying Haversack with
shoulder strap. Containing Cable and Hand held

Probe, Instruction Card, plus the jatest plug in Vi~

brator Power Unit, which uses current small Transis-

tor Radio Batteries (4 Mallory Long Life RM12 or
X 4 Everl?a.dy H.P.7 or equivalent makes),

. - . For Mobile use anywhere. (Cost Gov. approx. £70

Build as you learn with the exciting cach). Supplied Brand New in Carton only £550

. " ca.r;(.) 5(;5. An additional plug in Power Unit for

Laberatory use, operating from 100-120 volis or 200—

new TEGHNATRON ﬂlltﬁt. No mathe' 250 volts A.C. Mains Is available. Supplied Brand

New in Carton at only £2-50 post 25p. Headphones (not £1-50

matics- No soldering—you learn the .Atiewl Gzife;n(!onntemasabove but not boxed in cardboard yc::r‘tons, available
» at only £4-50.
practical way.

Metor Doze Rate Portable Trainer X0, 3

This was used to train in the use of Geiger Counters, A very
compact selfcontained Geiger Counter, being very sensitive,
Radiation indicated on Internal Meter scaled 0 to 3 Rontgens
[Hour X 10-4. Unit contained in Waterproof Alloy Case,
which is hand held. Uses Internal Batteries (4 EverReady
B105 2nd I U2 or equivalent makes) Not Supplied. These

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how”—like reading_ citcuits,
assembling standard components, experimenting, building—quickly a? have had little or practically no use, supplied as New {n
without effort, and enjoy every moment. B.LE.T.'s Simplified Study Cartons. Few only $3-50 carr. 50p.

Method and the remarxable TECHNATRON Self-Build OQutfit take the Due to Warchouse clearance, we have for disposal tew

mystery out of the subject, making learning easy and interesting. g{';{y’f:zgsﬁ;i"g:ii";ﬁ&ﬁi‘ﬁ“&iﬂiﬂ?{eﬁ’}gg

2 L¥. stages, A.V.C., BFO, covering 1-5 me/s to 10 me/s

B G Y H - M (approx 200 to 30 metres) in two awitched Bands. Can be
Even if you don’t know the first thing about Radio no»:l, o R af W B0 o Crvsal A vy g0t o
9 o n ATU made of a rotating Bilver wire coil. Tuneable over
you'll build your own Radio set within a month or so! e il Wiethii | S [jores
. o Internal P.U. for 12 volt DC. A meter is fitted for checking
. . . and what’s more, you will A 14-year-old could understand and voltages iA.v.(sz. ete. la;oused in} a Metall Waterproof Cs;ie P s
understand exactly what you are  benefit from this Course—but it approx size 18" X 104" x 12}". Bubplied in very good condition with Head-
5 s phones & Mike two spare Valves, circuit boxed, only at £12-50. Carr. £1. Air
doing. The TEC_HNATRON Outfit  teaches the real thing. The casy to Tested £1 extra. A few Girade 2 sets £0-50. Carr. £1, Air Tested £1 extra. CRY-
contains everything you need, from understand, practical projects—- STAL CALTBRATOR No, 10. Range 500 Kcfs to 10 me/s, up t0 30 me/s on Har-
tools to transistors—even a versatile  from a burglar-alarm to a sophisti- monicls. S'lz: 72 ; 74" g. t.trowarl 3%% ’vrolts HT, 12 volti! IJE'-tThe Calibrat]gr
3 s H ] can plug into & Power Socket on e rans-Receiver w) 1t wasg normally
Multimeter which we teach you to  cated Radio set—help you master used with, Bupplied in Good used condition with circait £2.50, Post 50p or Brand
use. All you need give is a little of  basic Radio and Electronics—even New in Carton with operating Manual & Circuit Connectors to set £5:00. Post 50p.
your sbare time and the surprisingly  if you are a ‘“‘non-technical” type.
low fee, pavable monthly if you - And, if you want to make it a JOHNS R A DI Dept. D, 424 Bradford Road,
wish. And the equibnient remains career, B.LE.T. has a fine range of Batley, Yorks. Phone Morley 69696
; 2 4

yours, so You can use it again and Courses up to City and Guilds

again, standards. —— e L
You LEARN-—but it’s as )
fascinating as a hobby New Specialist Booklet

Among many other interesting If you wish to make a career in
experiments, the Radio set you  Electronics, send for Your FREE
build—and it’s a g00d one—is really copy of “OPPORTUNITIES IN |
a bonus. This is first and last a TELECOMMUNICATIONS / TV

SURPLUS

THOUSANDS OF VARIETIES IN ELECTRONIC

teaching course, but the training is AND RADIO”. This brand new COMPONENTS AT THROWAWAY PRICES,
as fascinating as any hobby and it  bookiet—ijust out—tells you all |
could be the spring-board for a  about TECHNATRON  and SAVE ££££££€ HERE

career i’ Radio and Electronics. B.LE.T.'s full range of courses.
. L AR IR L A PRV

EEC PRODUCT AC/DC CONVERTER
Input 240 Volts. Output 3V, 45V, 6V, 7-5V, 9V and 12V DC

ME E Tocemmu '% Current 500 MA Price £4-47 Postage Paid
TVand ——— e e e S N S L B N
N EEC CAR ADAPTOR
Input 12 Volts
BRITISH INSTITUTE Output 6V, 7-5V, 9V
OF ENG'NEER'NG Price £5-10 Postage Paid
TECHNOLOGY MD 800 Sound Headphones with volume Control £3-90
) Garrard 2025 with Plinth Cover & Cartridge  £12-30
Dept. B8, ALDERMASTON COURT, READING RG7 4PF Sf;'_ i e N B | o
: ’ iramatic Car Radio anua d
s Twinspeaker £8-95
POST THIS COUPON FOR Pushbutton £10-45
#T, B.LET. Dept. B8 Aldermaston Court, Reading RG7 4PFI Plinth & Cover Suitable for Garrad SP25 £3.25
liPlease send book and full information — FREE and without 1 Headphones DH025 £2-25
||°b“ga”°“- : . o © i Siran Battery Chargers 6V & 12V £2-87
W | NAME S <) 3 . .
| |l BLODR CAPITALS PLEASE 1 Top Quality Audio Cassetts (1'::: ;ig = }5[:
l | ADDRESS : ' £i30 — sop
[ ] . ' | Please Send 25p for Postage & Packing
| ket
B I
- Lo | EDGWARE
! LU SO0 i ELECTRONIC CENTRE
EBRITISH INSTITUTE OF ENGINEERING TECHNOLOGY l 194 EDGWARE ROAD, LONDON, W2
L Accredited by the G.A.C.C. : Phone: 723-1465
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way is used, remember that any metal protrusions
in the shape of screw or rivet heads must be shallow
and positioned only in close proximity to earthed
parts of the circuit, and also that the unit relies on
its mounting for earth return operation which keeps
the number of leads to a minimum and the rever-
sionary facility less confusing. ] '

The three heat sink fins, having been made to
the sizes given in Fig. 2, are then mounted by
means of 3" X 4BA screws as is also the trans-
former (five leads toward transistors), the two-way
tag strip, the three-way centre earth leg tag strip
and the discharge capacitor clip which is made from
a piece of thin scrap aluminium. The eight-way tag
strip is not mounted at this stage as it is more easily
fitted after the tag panel.

a%

2%
T’LHV' ! 1'_“1" | i
B BT

Fig. 2. These three heat sink fins are fitted to the lid of the box.

When mounting the heat sink fins and the trans-
former it is a sound idea to give those sides which

come in contact with the chassis & smear of silicone .

grease to ensure thermal conductivity. Likewise
the transistors when they are mounted.

To obtain a professional finish to the unit now is
the time to give it a few coats of matt black paint
after masking the transistor mounting positions with
two small pieces of masking tape or something
similar cut to the required shape using the actual
transistors as templates. One of the popular aerosols
is ideal for this job and the results are well worth
the small effort involved, not only as regards the
final appearance of the unit but this process
effectively assists the even dissipation of heat
besides preventing corrosion.

The paxolin strips and washers are next prepared
as in Fig. 3 and assembled to form the tag panel in
the manner indicated not forgetting to include a
soldering tag under the nuts of connectors marked
coil +, —, and CB and the earth tag of the eight-
way tag strip under the nut of the remaining con-
nector marked IG/SW., the nut on that side of the
transformer being removed to take the other earth
tag of the eight-way tag strip which should have
the adjacent tag completely removed as reference
to Fig. 4 makes clear. ]

The two transistors of the type required for the
particular polarity unit being constructed should

next be mounted (with silicone grease on mating
surfaces) and also the thyristor heat sink by solder-
ing the doubled over -tag in the position indicated
in Fig. 4. This heat sink may either be made from
thin springy brass or copper 0-020” thick to the
dimensions given in Fig. 5 or it can be formed from
a commercial heat sink as supplied for OC81 type
transistors as was done in the prototype. It serves
as a convenient anchorage for the s.cr. as well as
providing a safety factor which, although not
absolutely necessary, is an added precaution.

Wiring can now be begun and is largely achieved
with the wire ends of the components. The long wire
from the discharge capacitor should be well insulated
with plastic sleeving and dressed as in Fig. 4. Care-
ful checks especially on the polarity of the various
diodes and the use of a heat sink is strongly
recommended whilst soldering operations are in
progress. s

With regard to the components around the
transistors, which were soldered into circuit so as
to preclude any intermittent contacts which might
occur with spring “contacts c¢n transistor holders
(imagine an ignition. fault impairing performance
whilst overtaking), it may be found advantageous to
solder the components together one by one so that
the final connection to the appropriate transistor pin
consists of only one wire end which simplifies con-
struction, replacement of transistors should this ever
be necessary, or if the unit is ever altered to the
opposite polarity working.

1 23,;

5
™~ s

Front panel
& .
Ygpaxolin

B’ack panel
Y paxolin

lr)sulating washers
v ?
Ye paxolin

Push on connectors
r—_u-'\-_-_-.-_-.\

NN

R

Solder tags U ™—Tag strip

Fig. 3, Assembly details of tag panel.

The next few paragraphs may be ignored by the
competent constructor, but are included for those
who prefer to work from a step by step outline.

NOTE: The following instructions refer to a unit
with a positive earthed vehicle. They also apply to
the construction of a unit for negative earth use if
the reference to polarities of D1, D2, D4, ZD1, ZD2
are reversed, D5 is not required, and of course TR1
and TR2 are of the type specified in the components
list. The gate and cathode connections are also
reversed for the negative earth unit.
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Start by terminating the two black wires of the
transformer to the third and fourth tag of the eight-
way tag strip (counting earth tags and removed tag
from transformer towards IG/SW connector) fol-
lowed by blue transformer lead and one side of R1
to right tag, and yellow transformer lead and one
side of R4 to left tag of three-way strip on transistor
side of transformer.

Connect one side of R2, R3 and positive side of
ZD1, ZD2 to the central earth tag of the same three-
way strip; join free end of R2 to free end of Rl
fairly close to Rl body in a T form thus leaving
the wire from Rl full length, tlien using this tee
technique again join the positive end of D1 to the R1
wire, the end of this Rl wire is now formed into a
small loop to fit on the Base pin of Trl. By using
this method there is only one connection to be made
to Trl base pin with the advantages already
mentioned. .

Repeat this process with R3, R4, and D2 to Base
pin of Tr2. Connect the free end of D1 (negative)
to the free end of ZD1 (negative) and also green lead
of Tl using same T method, again forming small
loop on the ultimate wire of these junctions for
connection to emitter pin of Trl.

Repeat with D2, ZD2, red transformer lead and
emitter pin of Tr2. The four BY100 which form
bridge rectifier D3 are next wired in position, Fig. 4.
by joining two negative wires of two BY100’s
together and to the earth tag on strip held by T1
bolt, one positive going to tag 3 where black T1

Colour code
B-Blue
G~Green
R—-Red
W-White
Y - Yellow
i
i
fag removed 1" \ ‘ -J |
87‘,-":1_ |
o3 i—g—
IR "lsﬂ
{80 4 c1
a L { / h'i
|
] 1T c2li
€ | BRI @
| L E, ! P add
< Al I3
SCR =
| SarT . ST —
I 3 -
|| 0 el © |

Fig. 4. Complete wiring diagram for a positive earth unit which may
be compared with the pholograph, befow left.

lead joins. The other positive goes to tag 4 where
the other black T1 lead has been soldered and from
this point is connected the negative of the third
BY100. Its positive wire goes to tag 5 as also does
the positive of the fourth BY100 together with one
side of R8. The negative of the fourth BY100 is re-
turned to tag 3, upper half of tag. Use the lower
half of tags for all previous connections except the
earth one.

3/gdia

Fig. 5. Heat sink for the SCR made from springy brass or copper.

The two-way tag strip should now be mounted
by means of the central heat sink fin fixing bolt
and a short piece of wire soldered from the unit
tag marked Coil negative to the earth tag on the
two-way strip, in the form of a bus bar. Several earth
joints can them be comfortably accommodated the
first of which is the free end of R8.

To the lower half of tag 7 solder one end of RS
and the negative end of D5, the other end of RS
and the positive end of D5 are then earthed at the
bus bar.
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DPISTRIBUTION -ﬂn’“n 24-HOUR TIME SWITCH QUICK CUPPA
PANELS Made by Smiths, these are AC mains operated, NOT Mini Immersion Heater, 350w.
Just what you need CLOCKWORK. Ideal for mounting on rack or shelf  200/240v. Boils full cup in about

two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby’s food, etc. £1-35, 12v.

or can be built into box with 13A socket. Two com-
pletely adjustable time periods per 24 hours, 5A
changeover contacts will switch circuit on or off

for work bench or lab. 4 x 138 amp sockets in metal
box to take standard 13 amp fused plugs and on/

off switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready
to work. £2-25 plus 23p P. & 1.
MULTI-SPEED MOTOR
Six speeds are available 500, 850
and 1,100 r.p.m, and 8,000; 12,000
and 13.500 r.p.m. shaft is }in. dia.
230/240V. Tts speed may be
further controlled with the use of
our Thyristor controller. Very
powerful and useful motor, size
approx. 2in dia. x 5in long.
Price 88p plus 23p postage and

P
&5

during these periods. £2:50 Dost and
Adgitional time contacts 50p pair.

TREASURE TRACER MARK It

insurance.

Complete Kit (except wooden battens) to make the
metal detector gimilar to the circuit in Practieal
Wireless August {asue. £2-95 plus 20p post and

car inodel also available same
price. Jug heater £1-50 (mains
only)

MAlNS OPERATED SOLENOIDS
z Model TT2—sinall but power-
ful 1’ pl\ll—appmx. size 14 x

1~
Model 400/1 }‘ pull. Bize 22 x
- x 13" 76p.
Model TT10 13 pnll Size 3 x2} x 2}” £1-80 plus
20p post and ins,

T

MULLARD IF MODULE

MAINS RELAY BARGAIN

Special thls month are soms single,
double and treble Dols changeover

insurance.
MAINS MOTOR

Precision made — as
used in record decks Thm is & fully s mter diate 1 'y module relays. Contacts rated at 15 amps.
and tabe ¢ f.om. signals at Operating coil wound for 240V.

A.C. Good British Make. Unused.
8ize approx. 13* x 1”, Open con-
struction.

Single pole 25p each 10 for £2-25
Double pole 35p each 10 for £3-15

or 2
10 “7TMHz and a.m. sxgnals at 470kHz. The first atage is
used as an i.f. amplifier for f.m. and a self oscmatmg
mixer for a.m. operation, in conjunction with an ex-
ternal oscillator coil, 75p each. 10 for £8:75. 100 for

£62-50p. With connection dig.
COMPUTER TAPE
2,400ft of the Best Magnetic Tape money can buy—users clairn
good results with Video and sound. lin wide £1-00 plus 33p post

ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
Snip at 50p. Postage
15p for first one then
bp Ior each one

TELEPHONE HAND SET
%.P.0,
ﬂ Per!ect order.
. ¥ 50p each plus 20p p. & p.

12 VOLT 1 AMP
POWER PACK
, This comprises double-wound
230/240V mains transformer
i with full wave rectifier and
] ZOI)‘r?“m[ild' smoothing. Price
plas 20p post & packing.
NEW LIGHT DIMMER
‘This uses the latest technique from America, a self
triggermf device known as the thermo tab and
has enabled us to produce a really reliable dimmer
low p mely £2-50 each or

ROCKER SWITCHES
8 new types to offer this month, all
a.p in fixing into oblong holes.

8.P. onfoff 10 amp 250V,
ize a.pprox 13" x 3*. Made by
Arrow electric. (93 series), Price
12p each. 10 for £1-68.
Type 2 D.P. onjoft 10 amp 250V with neon
indicator in the lever, Again Arrow 93 series. Price
25p each or 10 for £2-25.

8 Double pole change over spring return,
made by the French Russenberg Company. Size
approx. 17 x 3". Price 15p each. 10 for £1-35,

CARD OPERATED SAFE
All electronic parts to make this £4-50.
AMPLIFIER CASE
Teak veneer on 3” ply. modern appearance and
design, Size—front 13° x 43" deep X 82”. Limited
quaﬁt&ty £1- 25 each R]“S 26p post and insurance,

DRILL
CONTROLLER
NEW KW MODEL
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes sl!
parts, case, everything and
fuil instructions. £1-56¢ plus
13p post and insurance,
Made up model also avail-
able. £2:25 plus 13p post & p.

SLIDE SWITCHES

Slide Swilch. 2-pole changeover panel
mounting by two 6B.A. screws. Size
_approx. lin x {in rated 250V lamp,
8p each. 10 for 54p, 100 for £5-10, 500
for £24. Ditto as above but for printed
cireuit 5p each 10 for 45p, 100 for £4-25,
Sub Miniature Slide Switch, DPDT 19mm
(3in approx.) between fixing centres,
12p. each or 10 for £1-

and insurance with cassette. §in wide £1-00 plus 30p post and
insurance with cassette. }in wide 85p plus 25p post and insur-
ance with cassette. Spare 8pools and cassettes—1in 75p, iin 25p
ach plus 20p post and insurance,

ERGOTROL UNITS

These units made by the Mullard Group are for operating and controlling d.c.

Motors and equipment from A.C. mains.

Thyristors are used and these supply’a variable d.c. resulting In motor speed

control and operating efficiency far superfor to most other methods.

The units are contained in wall mounting
cabinets with front control panel on which
are fuses—push buttons for onfoff and the
variable thyristor firing control.

4 models are available—all sre brand new
in makers cases:

Model 2410 for up to 5 amps £17-50

Model 2411 for up to 10 amps £27-5¢

Model 2415 for up to 80 amps £95-00
Note: 2415 is a floor mounting 3 phase unit.
oo, Se— THIS MONTH’S SNIP
HONEYWELL THERMOSTAT
Made by Honeywell for normal air temperatures i
40°-80°F (5-25°C). This is a precision instrument with
a differential which can be adjusted to better than
1-5°F. A mercury switch breaks on temp. rise—the
switch jg operated by a coiled bi-metal element and
adjustable heater is incorporated for heat anticipation.
Elegantly styled and encased in an ivory plastic case
with clear plastic windows thermometer above and
switch setting scale below-size approx 3:8" x 32" X
1-4” deep—can be mounted on conduit box or directly
on wall, Price £1-2§ each or ten for £11-25.

10 lur £22-50.

LIGHT CELL

Almost zero resistant in sun-

light increases to 10 K Ohms

in dark or dull light, epoxy
resin sealed. Size approx. lin dia. by %in thick.
Rated at 500 MW, wire ended. 43p with circuit.
Also ORP12 light cell 45p.

/ TELESICOPIC

for portable, car radio
or transmitter. Chrome plated
—b& sections, extends from 7% to

CENTRIFUGAL FAN .
47in. Hole in botfon for 6B.A. screw,

Mams operated, turbo-blower type Pressed steel

A further bu enables us to offer these at an even motor and

lower prlce—yx'mmely 85p each or 5 for £2-50, §Zre;d Motor is 1/10th hp giving considerable air How 391' KNUCKLED MODEL FOR F.M.
for list of titles, We can’t repeat when gold out. but virtually no noise, Approx. dimensions 104" 509«

0-8 AMMETER

PRESSURE SWIT wide by 127 dia. Outlet into trunking 104" x 43,

Made by Bailey and Macaey Ltd.. Type 108R.

Adjustable up to 15Ib, per square inch. (Instruce

tions included). Set to trip at 8ib. per squatre inch,
geover switch rated at 5amp 250V A.C. with

re-set button. Electrical oonnections in box with

;:onduit entry. Price £1-80 each plus 20p post and

nsuran:

20 WATT INVERTER

Smart and Brown—For van lighting or camping

etc, Will light a 2t. 20 watt standard fluorescent

£4-95 - £1,
THE FULL-Fl STEREO SIX

THE AMPLIFIER

SENSATION OF THE YEAR
You will be amazed at the
fullness of reproduction and at

or_ tuner will veproduce. Builb
into metal chassis ready for
raounting on plinth this ampl[ﬂer
uses an integrated solid state

the added qualities your records *

2in square full vision for flush
mounting. Moving iron instrument.
Ideal for charger. Price 43p each.
10 for £3-90.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour
Buitable for kitchen, bath-
rooms, factories, changing
rooms, ete., it's 8o quiet it can

tube from a 12V car battery, current approx. 2A.

Very well made unit using die cast chassis. Size
114" % 97 x 1}". Price £6-50 complete with Jamp

holders and tube clips.

FLEX CABLE SNIP

clreuit wlth an output power of 6W R,M.S. split over the two channels. The
amplifier is ideal for use with normal pick-ups and tuners, it has a double wound
mains transformer and ganged volume and tone contrels—also switching for
Mono to Stereo, tuner or pick-up. UNREPEATABLE PRICE is £6-50 plus 20p
3 core heavy circular T.R.S. waterproof flex, ideal ~ POSt and insurance. Simulated Teak csbinet ready tor mounting amplifier £1-50

“for running down the garden o pool or shed (posted free when ordered with chassis),
1-5mm cores (6 amp) 100 yard coils £4-25 plus P.E. GEMINI
carriage 75p up to 200 miles. $£1—300 miles, £1-50  Dual purpose twin 30 watt

-~500 miles. stereo amplifier for eXcep-
DOOR INTERCOM tional performance. Complete
Know who s calling and speak

kit of parts less case #45
to them without leaving bed, ©F reprint of data & parts
or chair. Outfit comprises

list 55p.
MULLARD, AUDIO AMPLIFIER MODULE {CRO SW
microphone with call push MICRO SWITCH
button, connectors and master Uses 4 transistors, and tlms :.n outiput of 500mW into 5 A changeover contacte. Bp
intercom. Simply plugs to- 8 ohms speakers. Input suitable nf’r lm“‘ icy ,g’ each. £1 doz. 15 amp Model
gether. Originally soid at £10. pick-up . 9V batlery operated. Bize 2in long x 1iin wide 10p each or £1-05 doz.
Special snip price £3-50 plus X lin high. _
20 post. SPECIAL SNIP PRICE 800 each. 10 for £5-40, 100 for £50.
AUTO—ELECTRIC GA CAPACITOR DISCHARGE CAR IGNITION R o
B CAR This system which has proved to be amazingly AFER
AiElelAh b v control switchtuil efficient and reliable was first deé;:'ribed in til]e "2 pole, 2 way—4 pole, 2 way—
w £ control switch—tully Wireless World about a year ago. We can subply -
extendable 1o 40in or {fully retrac- ELECTRONIC IGNTION kit of parts for an improved and even more efficient iofedi':n:.i%;:}epili'va:;:;ypoli
table. Suibab%; for 12V positive or version (Praclical Wireless, June). Price £5-85 plus 6 way—1 pole, 12 v:vay "All at 20p
can st. When ordering please state whether for Dositive or negative systems. S0 "
with fitting Instructions and ready 12)(231\1;; model includirnggp!r,inted circuit. ‘board ete. £6-95. each £1-80 for ten, your Eimcut
wired dashboard switch. £5-75 plus RADIO STETHOSCOPE
Easiest way to fault find—traces signal from aerial to speaker
—when slgnal stops you ve found the fault. Use it on Radio,

J hardly be heard. Compact, 53"
casing with 5} fan blades.
Kit ecomprises motor, {fan
—l blades, sheet steel casing, pull
awitch, maing connector, and
fixing brackets. 2 plus 36p
post and ins.

DIGITAL CLOCK

As featured this issue, send for parts list.

25p post and Insnrance.
kit comprises two

NEED A SPECIAL SWITCH
TV
special transistors and all parts including probe tube and

Double Leaf Contact. Very slight pressure closes
both contacts. 8p each, 80p

erystal earpiece. £2—twin stethoset instead of earpiece

%5p extra—post and ins. 20p.

REED SWITCHES
Glass ted

o4
magnet—gold welded contacts. We can now
offer 3 types.

J. BULL (ELECTRICAL) LTD.

(Dept. P.W.), 7 Park Street, Croydon CRO 1YD
Callers to: 102/3 Tamworth Road. Croydon.

- doz. Plastic pushrod suit-
) able for operating, 5p each,
U 45p doz.

‘Where postage is not stated then orders
over £5 are post free. Below £5 add 20p
Semiconductors add 5p post. Over £1 post
free. 8.A.E. with enquiries please.

NUMICATOR TUBES

For digital instruments, counters, timers,
clocks, ete, Hi-vac XN.3. Price 98p each.
10 for £8.
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Ignition 7 ":
switch o
oa C1 1G6/sw
D1 1N4001 og + 0-47 uF R -
BR; of Diodes I - . -
SCR L
TAG1/500 ignitiol
black SCR R7 coil
TAG1/500 39
-
RrR2 2
1k . R6
22 a5k
F‘TE + CB\I}I W Coil{—)
o I nr__—_*:
1k Contact
1N4001 i /’breafgr
R4 [y
— I
82 —. o

D2 IN4OO1

Only minor amendments have been made fo the orlginal circuit. This one is for POSITIVE earth vehicles.

One end of R6, the negative end of D4, and one
end of C2 are soldered to the free tag on the two-
way strip; the free end of R6 and the positive end
of D4 are then connected to the unit tag marked
CB as is also one side of R7, the other side of R7
and the white T1 lead solder to the earth tag 8
which is unit tag marked IG/SW,

The free end of C2 connects to lower half of tag 7
on eight-way strip.

Capacitor C1 fixing clamp should now be fixed
in position and Cl1 secured by means of the clamp-
ing bolt—not forgetting to use a small piece of
aluminium as a crush guard. One end of Cl com-
nects to unit tag marked coil positive and the.other
end covered with good quality plastic sleeving and
dressed as in Fig. 4 and connected to tag 5 on eight-
way strip.

The thyristor heat sink is then fixed by bending
both upper and lower portions of tag 6 (on eight-
way strip) in such a manner as to form an almost
complete wrap around the strip, the slot in the
heat sink is then pushed down centrally over this
wrap and soldered in position as shown in Fig. 4.

The last component to be fitted is the thyristor

SCR and reference to Fig. 4. clearly shows how this
is connected, namely anode to tag 5 cathode to
tag 7 on eight-way strip whilst the gate is con-
nected to the earth bus bar adjacent to unit tag
marked Coil negative.

The TAG 1/500 has proved eminently suitable
for use with most ignition coils as fitted to British
cars and far superior to those s.c.r.’s obtained from
other sources, in freedom from breakdown, but
some foreign-made ignition cojls require the TAG
1/600 to be used owing to the primary inductance
generating excessive oscillatory peaks. However,
this subject is too extensive to go into in this article
and the foregoing remarks can be taken as a
reliable guide.

TESTING

When the unit is complete it shounld be tested by
applying the car battery to connectors 1G/SW and
—ve (IG/SW to live feed and —ve to that pole of
the battery which is earthed on the particular car
and unit) when a whistle should be heard indicating
that the oscillator section is working. The voltage

This circuit is for NEGATIVE earth vehicles. Certain diode polarities are reversed as well as the gate and cathode connections to the SCR. Diode
D5 is omitted.

12V O e e e e e e e .
Ignition 3A {
switch ) 16/ sgw_)_l
C1
D1 1N4001 O-47uF Coit () EHT
R1 S >
82
Ignition
coit
R2 =
1k =
o
-
R3 - /] Coil =)
1k =
-
Contact
breaker
R4
82

D2 1N40O1
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across the bridge rectifier is then measured and
should be approximately 450V, this reading .may
increase to approximately 480V when the connec-
tions to the ignition coil are made but it depends
on coil characteristics.

Assuming these initial tests to be satisfactory the
unit is then fixéd to the car in a suitable place, all
connections checked, and the unit is ready for use.

CONNECTING UP

The connections of the ignition unit to the vehicle
are quite simple but are given here in full for guid-
ance of any constructor who may be doubiful.

After mounting the unit (preferably on side of
wing or bulkhead so as to keep leads from the unit
to the Ignition coil as short as practicable) remove
the existing ignition switch to ignition coil wire—
that is the thin lead which does not go to the contact
breaker—and connect to unit tag marked IG/SW
(see notes in text about ballast resistor if cold start
coil is fitted).

Remove the thin lead from the ignition coil which
connects to the contact breaker, and connect this
lead to unit tag marked ‘CB’.

Two short extra leads are now required and are
connected one lead from unit tag marked ‘coil nega-
tive’ to ignition coil terminal marked ‘negative,’ the
other lead goes from unit tag marked ‘coil positive’
to ignition coil terminal marked ‘positive.’ These
connections are identical for both negative and
positive earthed vehicles.

For coils marked SW and CB, this corresponds to
positive and negative respectively—see circuit dia-
gram.

Should the reversionary facility be required—due
to component fault, although this should not occur
if the recommended components are used—simply
remove the two short leads connecting the unit tags
marked ‘coil positive’ and ‘negative’ to the ignition
coil positive and negative.

Remove the lead from the unit tag marked CB
and connect it to the ignition coil terminal which is
the same polarity as that terminal of the battery
which is earthed to the chassis.

The remaining lead which is left on the unit tag
marked IG/SW is removed and connected to the
remaining free terminal on the ignition coil.

PLUGS

It is recommended that the sparking plug gaps
be reset to around 0-050” instead of the usual gap
which is about 0-025”, as the higher resistance load
thus presented enables the greater output available
from the electronic ignition unit to be used to the
fullest advantage.

The prototype of this unit is in use on the writer’s
car and has proved a worthwhile accessory.

NEXT MONTH Part 2 reviews the various types
of ignition coil available today and how they
can be used with the PW Electronic Ignition
System plus information .on using your tacho-
meter with this unit. Finally, a discussion of the
various advantages of the PW unit as obtained
in actual road tests.

utumil

Practical Wireless
Designer’s Trephy
1972

To encourage new authors, entries for the 1972 Trophy will
be restricted to readers who have not previously had an
article published in PW. This leaves the field wide open for
those wanting to try their hand at wrlting technical con-
structional articles. Contestants will not be in competition
with well-known authors, only with other newcomers, so the
cup can only be won by a new writer. It Could Be You.

TURN YOUR GONSTRUGTIONAL
PROJEGT INTO CASH—AND
MAYBE WIN THE GUP!

RULES

| 1. The winning entry will be chosen by a panel of judges
from among articles published in issues of PW dated
September 1972 to August 1973 inclusive. The Editor's

,I decision on all matters arising will be final. i

! 2. The winner of the competition will receive and retaln
outright the PW Designer’s Trophy 1972. Other prizes
will be awarded to the best runners-up. Articies will
be paid for shortly after publication.

3. The competition is open only to authors who have
not previously had any work published in PW.

4. Articles submitted for the competition should con-
form to the general style of material published in
PW and must describe the operation and construc-
tion of a piece of radio, audio or test equipment that
has been designed and built by the author.

o

. Articles should, preferably, be typed using double
spacing, leaving wide margins, on one side only of
each sheet. Circuit dlagrams and any other drawings
must be separate and numbered to agree with the text.
Author’'s roughs must be clear enough to permit
re-drawing. Components list must also be separate
and laid out to the standard PW format.

: 6. Photographs of the equipment are desirable and
shouid be in black and white, sharp and clear.
Photographs may be identified by sticking a label on
the reverse instead of writing on the back of the
photograph itself.

|
. Components used in the design must be readily |
| available from retail sources,

8. Articles should be sent to the Editor, Practical
f Wireless, Old Fieetway House, Farringdon Street,
London, E.C.4. Authors will be advised as soon as
possible of the acceptance or rejection of their
articles, Equipment, the subject of an article, must
not be sent to the Editor until advised to do so. i

-j

i

9. Employees and staff of PW are not eligible for entry |
to this competition.

SUBMIT YOUR ARTICLES NOW
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TAKE 20

JULIAN ANDERSON

A series of simple transistor projects,
each using less than twenty components
and costing less than one pound to build.

a continual supply of new ideas and new

articles in order to attract readers; this is not
always easy as new and original projects are rare.
There is one field however which seems to have
been almost ignored—that of burglar and security
alarms. A few have been published but I can only
recall three in the past ten years.

This is all the more extraordinary when one con-
siders how useful (and how simple) a burglar alarm
can be. Admittedly the electronics side is only the
tip of the iceberg as the hard part is the fitting and
wiring of the alarm circuit rather than the con-
struction of the alarm itself. This can present prob-
lems but some guides will be given.

The circuit of the alarm itself is shown in Fig. 1.
This is a simple, but reliable audio oscillator whose
output is fed to a loudspeaker. The alarm circuit
wire is shown as a shorting link between the base
and emitter of Trl; this cuts off the transistor. This
link will, of course, be very long; it may be up to
100 yards but even so its resistance will not be more
than a few ohms assuming that reasonable quality
wire is used. This will have virtually no effect on the
circuit and may, for our purposes, be considered as
a dead short.

When this link is broken Trl will be biased by
Rl and when conducting this will in turn provide
bias for Tr2 causing a considerable current to be
passed through the primary of the transistor output
transformer T1 and so to the speaker. However the
inclusion of Cl causes this current to appear as a
series of pulses and this sounds like an audio note
in the speaker.

When the alarm circuit is closed the only current
passing will be that through R1 plus the tiny leakage
currents through the transistors. This will be below
202A in total and this sort of current can be taken
from a battery almost indefinitely; it will decay of
old age before running down.

Note that the output of the speaker, while being
more than sufficient to scare off a burglar, is not all
that high and so an efficient speaker should be used.
This excludes the use of miniature types and the
larger the diameter, the greater will be the output.

The construction of this circuit should present few
problems but a suggested layout on a small tag-
board is shown in Fig. 2.

The alarm circuit comprises a single wire running
between the doors and windows to be protected.
The contacts can take many forms. Microswitches
can be used, most of these have changeover contacts
and so can be arranged to break the circuit when
a window or door is opened. A springy metal can
also be used to make the contacts. All of the switches
must be in series of course so that if any one of
them is opened the alarm will sound.
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MAGAZINES such as Practical Wireless require

No. 37
BURGLAR ALARM

SW1
7 o
>R T2
S820k BC169C
.
B2
OO - e
B *
Centre
Alar‘r_rz ™ tap t§1ot.
circui use:
1 2N3702
—1

Fig. 1: The circuit of the Take 20 Burglar Alarm.
~

To alarm
circuit ring

¥—>To -9V via SW1

Fig. 2: A suggested component layout on taghoard.

Ri  820k0, tW, 5% . 1

Ct 6,800pF, polystyrene : . Ap
Trt  2N3702 ) - 13p -
Tr2 BC169C : . 2 ° tip .
_T1 . Transistor output transformer .~
(Eagle Type LT700 or similar)  ~ o20p
LS 30 loudspeaker {ex-TV type) - CiBp
SW1 On-off switch ‘ Bp
Tagboard = - - i 11p
80p

Prices are those recently advertised in Practical .
Wireless and may have changed. No allowance is
made for minimum order cosis or for postage and
packing and these should be checked carefuﬁy before
ordering.

In addition to acting as a burglar alarm, this
arrangement will also provide a rapid check to
ensure that all the necessary windows and doors
are shut. It is also a fail-safe circuit; any faults in
the circuit will cause the alarm to sound.

Although battery operation is perfectly satisfac-
tory if the battery is replaced regularly, it is far
better to operate this circuit from a mains power
supply. In the long run this will be cheaper and
more reliable. B


www.americanradiohistory.com

IN NEXTMONTH

This unit will greatly improve the intelligi-

bility of weak DX signals—by filtering the -

aJf. rather than working at r.f. It incor-
porates a highly efficient adjustable noise
limiter together with an audio filter which
will virtually eliminate heterodynes, what-
ever the strength.

PRACTICAL

ALL IN THE JULY ISSUE

ON SALE 2nd JUNE

www americanradiohistorv com

WIRELESS

This simple 4-transistor crystal controlled
converter permits reception of the entire
2 metre amateur band (144-146MHz) on any
receiver capable of covering from 4 to 6MHz.
A suitable choice of crystal frequency allows
direct frequency read-out on 2 metres from
the calibration on the main receiver.
143



www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

The complete Texan amplifier. The power supply section is tc; the left of the dividing screen.

approximately 1k{l. However it seems a pity to lose
the rumble filter especially as ceramic cartridges are
more likely to be used with the sort of turntables
which require a rumble filter most.

Therefore, the best approach is to use a low
impedance loading circuit on the ceramic cartridge
such as shown in Fig. 15. This will give a character-
istic which approximates to the velocity characteristic
of a magnetic cartridge and the output level will
also be similar so that the amplifier can be used
without modification to its feedback components.
This circuit allows some variation of the shunt
capacitor to improve the linearity of the
response and some manufacturers will quote the
circuit values which give the best “magnetic”
characteristic from their particular cartridge. If
this approach is adopted the constructor can wire
the attenuator quite neatly across the pins of the
DIN pickup socket.

Input Impedance

In the specification the input impedance of the
amplifier is quoted as 47kQ at 1kHz. This nominal
figure is modified when the rumble filter is inserted
in circuit partly due to the shunting effect of R1 and
partly to the series reactance of Cl and C2. This
will not normally have any effect on a magnetic
pickup cartridge but it may have some loading effect
if a ceramic/magnetic conversion network is used so
the variation of input impedance is plotted in Fig. 16.

™ tnput

Input
22k

4.7k 8o

7 %

Qutput

nF

{Zin) kG

Auxiliary

The Texan was originally designed to give an
equalized output directly from a tape head without
external amplifiers. For this reason the circuit shows
R8, R9 and C9 and the printed circuit board is laid
out to take these components. However, the present

200,

190

180

10 F

3o TErEHILE B S5 M e N R L
9] 100
Frequency (Hz)

1

b

9

Fig. 14: (far left) Equalisation circuitry for high output crystaliceramic
pickup cartridges.

Fig. 15: (left) Equalisation circuitry for low output crystaliceramic
cartridges.

Fig. 16 : (above ) Variation of input impedance with frequency (rumble
filter in).
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circle of “specmanship”™ which sets
Hi-Fi designers chasing each others’
tails (or should it be ‘“‘tales”). Now |

am all in favour of pickups which
track, noise reduction systems for
tape recorders, f.m. broadcasting
and electrostatic loudspeakers—on

the whole I am sure that they are
worth the money. But I cannot see

much point in paying more and more
for better and better amplifiers when

they are already too good for the

transducers coupled to them. When

the most experienced ears can barely

detect 0-1% distortion on pure tones

why spend money struggling for

0-01%, especially when all trans-
ducers and recording media intro-
duce about 2 or 3% in themselves.

This is a generalisation, of course,

Frequency (Hz)

Fig. 17: Tape repiay characteristic (direct from bead).

day tendency is for a separate tape unit, having
internal amplifiers. If it is intended to use such
a unit, R8 and C9 should be omitted and R9I
reduced to approximately 1-2kQ giving a flat
characteristic and sensitivity similar to that of the
radio paosition.

Nevertheless 1 feel that many home constructors
may be interested in a tape head facility so the
following table gives the appropriate values for a
few of the standard replay characteristics.

TABLE 1

The overall response of the amplifier when using
components for DIN 3% ip.s. is shown in Fig. 17.
The sensitivity of the amplifier with this character-
istic was 1mV approx. Once more the very high loop
gain of the operational amplifier is valuable for pro-
ducing the large amount of bass boost which is
required.

Performance

A number of facts and figures have already been
quoted regarding the performance of the Texan so
that distortion is the main topic left for discussion.

Apart from the money the other good thing ‘about
writing an article is the opportunity it gives for
liberating a few proverbial bees from one’s bonnet.
My personal “bee” is concerned with the vicious

146

and it is always easy to find a
¢ specific flaw in such an argument.

However, 1 feel the basic principle

is good. Namely, consider the system

as a whole and don’t spend a lot

more meney unless you are going to
hear the difference. With that said, here are a few
more figures:

TABLE 2

Harmonic distortion was measured

Distortion:
using a Radford Low Distortion Oscillator and a
Hewlett Packard 3590A Wave Analyzer with a
3593A Sweeper.

This measurement technique is far more accurate
and gives more useful information due to the sub-
jective nature of harmonic distortion. The harmonics

www americanradiohistorvy com
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Relative amplitude (dB)}

Relative amplitude (dB)

Fig. 19: Wave analysis for input frequencies of 9kHz and 11kHz

Amphfier

600, True RMS :Vrgsser
a voltmeter, HP3530A
@ load HP3400A /3593A
7 7 7 %// Z
Test oscillators
HP652A + 350D attenuators
Fig. 20: Test set-up that was used for measurements of inter-

modulation products (1.P.).

are therefore tabulated in some detail in Table 2
along with total harmonic distortion figures. So you
pays your money and you takes your choice. The
harmonics are quoted in dB below the fundamental.
The total harmonic figures are given as a percentage
and calculated from

THD.=/V2+1V2+V2. ...

where Vs, Vi, V, etc are the percentage values of the
harmonic components.

It can be seen that the percentage T.H.D. does not
leap up at the levels where crossover distortion
would be apparent so the amplifier has a good clean
sound.

The Texan is primarily designed to work into 150}
or 80 speakers but, for interest, some distortion
figures are also quoted for 40 loads.

All the measurements were made on the complete
amplifiers so they include any distortion due to
the preamplifier.

Intermodulation Distortion

The intermodulation products (I.P.) in an ampli-
fier’s output result from non linearity of the transfer
characteristic which causes multiplication of the
components of a complex input waveform so that
a spectrum of sum and difference frequencies may
be produced across the entire amplifier bandwidth.
Thus with only two sinusoidal inputs with fre-
quencies A and B we may get LP.’s at frequencies
of A+B, A—B, 2A+B, 2A—B, A+2B, A—2B etc.
If the spectrum is analyzed there will also be com-
ponents at 2A, 2B, 3A, 3B which are due to harmonic
distortion in the signal source and those harmonics
produce their own IP.s resulting in the general
mish-mash shown in Figs. 18 and 19.

However, after a bit of mental arithmetic, it is
fairly easy to sort out the LP.s which really count.
The total intermodulation distortion is calculated
from:

3 2 p) i
I,D,:ilf’l;il_,%_ﬂis_xmo%

where L.P., etc are the amplitudes of the intermodula-
tion products A and B are the amplitudes of the input
waveforms.

Therefore any I.P. which is 10 to 20dB below the
major 1.P. in level can virtually be ignored.

The method of measurement was as follows:
With the apparatus shown in Fig. 20, oscillator A
was temporarily disconnected and the level from
oscillator B was adjusted to give 12-6 volts across the
80 load (ie 20 watts). The B attenuator was then set
back 3dB. This procedure was repeated for oscillator
A alone. The two inputs were then mixed together
and the output checked on the true r.m.s. meter to
ensure that the power was still 20 watts.

The input frequencies were 900Hz and 1-1kHz in
one case (Fig. 18) and 9kHz and 11kHz in the other
case (Fig. 19). The analyzer was set to sweep from
200Hz to 5kHz for the low frequency test and from
2kHz to 50kHz for the higher frequency test with an
analyzer bandwidth of 100Hz in each case.

Fig. 18 shows that with inputs 900Hz and 1-1kHz
the predominant I.P.s occur at 2kHz (A+B), 2-9kHz
(2A+B)'and 3-1kHz (A+2B). These components give
a percentage 1.D. of 0-19% approximately.

At the higher frequencies it is easier to pick out
1.P.s due to the amplifier and again it can be seen
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from Fig. 19 that the dominant com-
ponents are at 20kHz, 29kHz and
31kHz. The difference frequency

I.P.s are also clearly seen at 2kHz

(B—A), 4kHz (2B—2A) etc but they

are insignificant compared with the

sum products so that an I.D. figure
of 1:0% is obtained.

These distortions may seem rather

high but the method of measurement
was rather unkind since the peak
voitage for the combined waveform
is /2 times greater than the peak

Relative level (dB)

[ L
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L
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voltage for a pure sine input due to
the beating of the two waves. The

.,
fi

r'!- 1
U

peak output voltage is thus 25-2

HE-

volts giving a peak power of 80

watts instead of 40 watts.

'-:iirl-'l':':l‘ﬁ"'_:l;:- 5
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Noise and Crosstalk

The wave analyzer which was used
for the distortion measurements is
also a very valuable instrument for
measuring noise and crosstalk. It

Frequency (Hz)
Fig. 21: Noise v. frequency.

gives more accurate and meaningful

results and since one has only to

insert the graph paper and push the

button it appeals to my lazy nature.

The noise versus frequency plot

shown in Fig. 21 was made with the
Texan switched to the radio input

and the volume control turned up to

nearly maximum so that the input

g

sensitivity was exactly 30mV. The
input was then grounded via 6000

).
3

and the wave analyzer was connected
across the amplifier output.
Between 20Hz and 1kHz an ana-

Relative amplitude (dB)}

2
i

lyzer bandwidth of 10Hz was used,

necessitating an automatic sweep

rate of 1Hz/Sec. To avoid spending
six hours or so completing the plot

to 25kHz, the bandwidth was in-

creased to 100Hz after 1kHz. This

allowed the sweep rate to be in-
creased to 10Hz/Sec.

The ordinate scaling of the graph
is relative to the full output voltage
(12-6V) and it can be seen that be-
tween 20Hz and 1kHz the mean level
is approximately —110dB. Above 1kHz the level jumps
by 10dB since noise is proportional to ,/Bandwidth

: 100

(and 20 loguwe = 10dB)

10
However, the absolute noise/root cycle is still the
same, about 38uV/yHz. To get a full bandwidth
signal/noise ratio we must add 33dB to the plotted
level:

20kHz

(i.e. 20 logw ) giving a figure of 77dB.

10Hz
The wave analyzer allows the hum components to
be measured separately since peaks are obvious at
50Hz and particularly at the odd harmonics of 50Hz
indicating that they originate in the power supply.

Adding these components together gives a separate .
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1
Frequency (Hz)

Fig, 22: Interchannel crosstalk v. frequency.

figure of 75dB for the signal/hum ratio.

More subjectively I have found that for normal
listening in domestic surroundings one has to put an
ear fairly close to the loudspeaker to decide if the
amplifier is switched on or not and that is really
the acid test.

To measure crosstalk versus frequency the b.f.o.
output of the wave analyzer was used to provide
a 30mV input to one channel of the amplifier. The
input of the other channel was grounded via 600Q
and -the balance control was set to its mid-way
position. The volume control was adjusted to give
20 watts into one load so that any extra coupling
via the power supply would be included. The analyzer
input was then connected to the output of the other
channel. A continuous sweep was. made between

www americanradiohistorvy com
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60Hz and 25kHz at a bandwidth of

100Hz. The ordinates of the plot are

again relative to full output voltage

giving an inter-channel crosstalk

figure of —65dB at 1kHz and —48dB

at 10kHz. The crosstalk figures

quoted in the specification were

measured with an r.m.s. volimeter

at full bandwidth—hence the differ-

Relative output dB

ence of 14dB at 1kHz. This shows

the merit of using a selective volt-

meter at low signal levels if other

spurious signals are likely to be

present. At 10kHz the crosstalk

becomes the predominant signal so

that the specification figure is not in

error at this frequency.

Power response

The frequency response of the Texan was plotted
with the selector switch in the flat radio position and
with the input and gain adjusted to give a power
output of 20 watts at 1kHz into an 8Q resistive load.
The response is almost identical to the low level
response shown in Fig. 5 (part 1). This indicates that
the gain of the amplifier is still determined by the
passive feedback components in the circuit and is
not effected by changes in the parameters of the tran-
sistors in the power stage. The phase advance
capacitor C18 produces a smooth roll-off outside the
audio band to eliminate r.f. signals from the output
which could cause intermodulation problems with
stereo multiplex decoders, tape oscillators and

1k 10k
Frequency(Hz)

Fig. 23: Power response (20W into 8% resistive load).

so-forth. In response t0 numerous enquiries, readers
are reminded that all components for the Texan—
including drilled fibre glass p.c. board, drilled and
punched metalwork, finished front panel, will be
available from Henry’s Radio Limited.

Kits will also contain pre-formed wire packs to
facilitate assembly and complete hardwear-—in fact
everything will be included even down to the last
nut and bolt.

A slimline version of the teak sleeve—slimmer
than the type shown in the photographs will be
available during July/August.

Henry’s Radio Limited are the sole UJ.K. distri-
butors for the “TEXAN”, to the trade and retail
outlets.

TO BE CONTINUED
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May 7— Spalding “Tulip Time”
at picnic site, Surfleet, 4 miles
north of Spalding on the Al6
Spalding - Boston road. Talk-in
stations will be G3VPR/P on top
band (1980kHz). Something for
all the family. Free admittance.
May 21— Northern Mobile Rally,
at Moore Grange School, Park-
stone Avenue, off Ring Road,
West Park, Leeds. Refreshments
will be available. Further details
from D. Binns, G3MGI, 80 Gipton
Wood Road, Leeds 8, Yorkshire.
May 28— Chiltern Mobile Rally,
organized by the Chiltern
Amateur Radio Club, and held
in the grounds of Sir Francis
Dashwood, at West Wycombe,
near High Wycombe, on the same
day as an annual steam rally.
Talk-in on 160m and 2m. Further
details from: P. Perkins, G30UV,
Loakes House, Loakes Park, High
Wycombe, Bucks. High Wycombe
(0494) 21612.

May 28— Hull & District Amateur
Radio Society held in grounds of
the East Riding College of Educa-
tion, Bishops Burton, on the
A.1079 York to Beverley. Further
information from L. D. Colley,
G3AGX, Micasa, Ferry Road.

MOBILE
RALLY
DIARY

Wawne, Hull, Yorkshire.

June 11— Third Elvaston Castle,
Elvaston Castle Countryside Park,
Nr. Derby.

June 18— Anglian Mobile Rally,
at the Suffolk Show Ground,
Ipswich. Further details from D.
W. Thomas, G3ZLN, The Old
Peoples Home, 9 Burlington Road,
Ipswich, Suffolk.

June 25— Bristol City & County
RSGB Group, at Longleat, War-
minster, Wilts.

June 25— West of England Mobile
Rally, at Longleat, near War-
minster, Wiltshire. Information
from D. Iles, G3COP, 23 Dryleaze
Road, Stapleton, Bristol.

July 2— South Shields & District
Amateur Radio Club.

July 9— Cornish Mobile Rally,
organized by the Cornish Radio
Amateur Club, will be held at
the Truro Rugby Football Ground.
Talk-in stations will be operational

on 1-875kHz a.m. and 2m a.m.
July 16— Upton-on-Severn Mobile
Rally organised by the Worcester
& District Amateur Radio Club.
Further information from B. A.
Jones, GBASO, 12 Woodside Road,
Larkill, Worcester.

August 6— Woburn Abbey Rally.
August 13— Torbay Amateur
Radio Society Mobile Rally at
Newton Abbot Rugby Ground.
August 13— Annual Derby
Mobile Rally at Rykneld Schools.
Details from T. Darn, G3FGY,
1, Sandham Lane, Ripley, Derby.
August 20— Saltash & District
Amateur Radio Club Rally at
Saltash Grammar School, with
side-shows etc. Ample free park-
ing on site. Details from: 1 Ald-
ridge, G4AJU, 302 St. Peter’s
Road, Manadon, Plymouth, Devon,
PLS5 3DU.

August 26-27— Stratford-on-Avon
Radio Club Mobile Rally at the
National Agricultural Centre,
Kenilworth, Warwickshire. Hq. of
the'Royal Agricultural Society of
England. Further details M. J.
W. Webb, G300Q, 14 Townsend

Road, Tiddington, Stratford-on-
Avon, Warwickshire. Or ring

Stratford-on-Avon 5973.
i 149


www.americanradiohistory.com

QWOBBUINMOR

A.J.BIRKINSHAW

WOBBULATOR is a signal generating oscil-
A lator which is frequency modulated by the

sawtooth timebase sweep of an oscilloscope.
The band of frequency swept is designed to cover
the pass band of tuned radio frequency coupled
circuits such as the intermediate frequency trans-
formers of a superhet receiver.

THE REQUIREMENT

The response curve of an i.f. amplifier may be
plotted by gradually shifting the frequency of a
calibrated signal generator of constant amplitude
applied to the amplifier input and recording the
detector output voltage relative to input frequency
as in Fig. 1.

We could use a pen recorder to trace output
voltage on a moving paper chart if there were a
mechanical linkage from chart drive to the tuning
control. of the oscillator with linear rotation relative
to frequency.

One would plot many graphs before deciding
which give the best or required performance and
as preset controls on if. transformers are not de-
signed to give an indication of electromechanical
value and in some instances a certain amount of
hysteresis between electrical and mechanical value
may exist, the process of -resetting may become
somewhat tedious. ‘

Most of us have at some time or other taken
the easy way out and tuned for maximum aural
response which is reasonably effective under the
circumstances because we do not have the manu-
facturers resources in the way of special equipment

150

Fig. 1: A typical
response of an if.
amplifier.

Detector
volts

1 I M| i
450 460 470 480 kHz
Signal frequency CKGOSY

designed to set-up a particular model.

However, because radio receivers devend largely
on their i.f. response curves for the quality of repro-
duction, both bandwidth and amplitude have to be
considered. We are in deeper trouble if we have
just substituted a transformer of higher Q where
maximum amplitude may lead to instability. So we
require to see the behaviour of the circuit during
adjustment.

We can display the band-pass response on an
oscilloscope screen during alignment operations if
we automatically sweep the signal in synchronism
with the ’scope’s time base using the detector out-
put voltage for vertical deflection of the trace, Fig. 2.

Sweep may be obtained if the time base voltage
controls the reactance of the oscillatory circuit of
the signal generator to swing its resonant frequency
a known amount equally above and below a mean
value, the mean being the dial frequency setting of
the generator.

Frequency modulated signal generators which,
with the aid of a cathode ray oscilloscope, were
designed for the visual examination of band-pass
response curves and the alignment and testing of
radio receivers have used various methods to obtain
the required sweep as technology advanced. First
the motor driven condenser, then the Miller re-
actance valve and nowadays we have the much

P L B PR el AR

Fig. 2: The arrangement used for displaying the curve shown in Fig, 1.
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simpler semiconductor diode whose reverse bias
capacitance varies with voltage.

The author is indebted fo D. Bollen who described,
in the January 1970 issue of Practical Wireless, how
the common silicon power rectifier shows useful
varactor properties. The author has found by experi-
ment that we may dispense with the bias battery for
the oscillator application.

For amateur receiver projects the wobbulator to
be described will repay its simple cost even if the
oscilloscope required as an accessory has to be bor-
rowed. Its output is 100 to 370mV peak to peak over
the tuning range of 370kHz to 1-2MHz which covers
normal intermediate and medium-wave frequencies.

The minimum requirements of the oscilloscope

are moderate, a vertical sensitivity of 0-1 to 1V per .

centimeter and .a time base speed range covering.
10mS to 1mS per centimeter being all that is re-
quired.

THE CIRCUIT

A single OC44 germanium PNP transistor is used
in a circuit configuration popularly employed as a
common base oscillator found as part of self-oscil-
lating mixers in medium-wave superhet transistor
radios. The emitter resistor is smaller in value than
usually employed to allow for greater r.f. output.

The diode requires a negative reverse bias which
is not apparent by first examination of the circuit
diagram shown in Fig. 3. The bias is provided by
rectification of oscillatory power developed across

* components list

0% types: -,

b B

e b =23

Rango % Verobosids?
\%5< : M %

range depicted in Fig. 4. A twin 365pF unit may be
substituted with an acceptable shift of frequency
coverage.

CALIBRATION

The dial can be an engraved knob marked every
two degrees from 0 to 180°, an alternative is to
use a small protractor and pointer knob. With the
case removed, connect the battery and place near
a broadcast receiver tuned to the medium wave-

180
R4 and RS.
c5
20pF
~9v I r . 160)-
C4 C6
N 68pF Ra  F 140+
X in
56k C3 2:2M
120
== R5
1
500 D 100k 3 Fig. 4: Dial calibration
pF "E’, 100} against frequency

R2 oeden : °

10k o O 14 5 " ©
R3S C2 Denco,red range 2 | & 80f

1> O oscillator coil ) == a

H
+ve S S e |
/Emitter 60
(a3 @ [5] T
R3,C2 o
J— O™
Rotor frame '»RL Battery
C3/ \CE\ 9 20+
———stators(D - Ocollector
BOA coil base connections o)

Fig. 3: The circuit of the m.w.[i.f. wobbulator.

The X input in a sawtooth waveform is applied via
C6 to preserve the waveshape. Sawtooth amplitude
should be in the region of 20V peak to peak which
is required to swing the diode capacitancé and there-
by frequency modulate the oscillator.

A lead via a 20pF capacitor connects to the signal
input of the receiver being examined. A screened
lead from the detector load connects to the Y input
of the oscilloscope in use (screening is esseutial to
avoid instability).

With the Denco coil specified, a twin gang 500pf
tuning capacitor connected in parallel covers the

J A I3 1 ]
400 600 800 10 12
kHz MHz

band. Select a programme of known frequency and
rotate the wobbulator tuning control to obtain a
beat whistle. Check with the calibration graph
shown in Fig. 4 and adjust the core of the coil to
obtain a similar calibration. :

Construction should present no problems and the
layout adopted by the author may be seen from
the photographs. The Denco coil is best mounted
on a B9A valveholder, this will avoid the necessity
of soldering directly to the pins.

The simple wobbulator project can be put to
further use by the addition of an audio modulating
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oscillator operating at about 440Hz. We do not of
course require modulation when using the wobbu-
lator but there are many occasions where a modu-
lated oscillator with reasonably pure sine wave
characteristics is an asset, having successfully

COLOUR IF STRIP

The i.f. strip of a colour receiver must be particu-
larly carefully designed if the chrominance,
luminance and sound signals are to be handled
without distortion and interference, so this is a
crucial part of the colour receiver project. The
strip on which we start next month uses separate
sound/chrominance and luminance detectors
to reduce sound-chrominance beat patterning.
The former detector also drives.an a.f.c. circuit
and the strip incorporates a two-stage a.g.c.
circuit—a third stage providing delayed a.g.c. for
the tuner. The strip incorporates an intercarrier
sound channel using a TAA350 i.c., a controlled

tuned chrominance stage and the luminance
channel and delay line.

C AND L IN TV SERVICING

Many TV set faults are caused by fauity capacitors
and inductors. A condensed summary of fault
An internal view of the prolotype. conditions, test methods and suggested stocks |
to hold will be given

-9V TRANSISTOR SYNC STAGES
CW Transistors are now widely used as sync separa-
l tors and amongst developments are two-
 transistor sync stages. The features of importance
in the use of transistors in this part of the circuit

To base will be investigated.
of OCa4

T RENOVATIONS: COLOUR!

RIS A few ex-rental colour sets are now appearing on
the market. Caleb Bradley discusses the likely
problems, the equipment required and initial §
sve checks and adjustments. including details of an

% Increase for low percentage mod easy to construct e.h.t. meter and a degaussing
decreasing in value causesovermod coil,

SPCO
Mod sw

Fig. 5: A simple modulator circuit which may be added. PLUS ALL THE REGULAR FE ATURES

aligned our receiver if. stages we may prefer to
adjust the signal r.f. stages and also to note the
aural response through the amplifiers driving the
loudspeaker. A tunable modulated oscillator enables
us to do this, conversion is a simple matter for if
we do not apply a sawtooth input, the r.f. oscillator
provides c.w. output which may be base modulated
by a single transistor oscillator as shown in Fig. 5.

The additional stage may be constructed on a
small piece of Veroboard, this and a single pole
changeover switch may easily be accommodated in
the space at the rear of the cabinet.

Modulation depth may be adjusted by altering the

b (¢ T PR
(Name of Newsagent)

Please reserve/deliver the JUNE issue of
TELEVISION (20p), on sale MAY 15, and
continue every month until further notice.

value of the 1000 emitter resistor but the value NAME . ot e
given is a reasonable compromise to allow sufficient
tolerance in the performance of the component ADDRESS oot

parts. Reducing the value gives overmodulation and
poor waveform, increasing the value decreases modu-
lation amplitude but provides a sine wave without L e e e o e e et e e e e e e el
distortion. a

e G, A G S A St A b, S| S—
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l E T ' E H s B BN W The Editor does not necessarily endorse the views expressed by correspondents

On the bottle

Like your four correspondents
of March '72 “Letters” 1, too, was
bottle-fed on valves. However,
they should try to recapture the
spirit of adventure and voyage
into the New World of electronics.
More than 50 years ago valves
were also unreliable (and costly)
remember? but we persevered
until better days came along.
Now transistors and other solid
state devices have opened the
door very widely indeed. Transis-
tors unreliable? Not any more
when properly used and treated.
A transistor radio designed and
built in 1958 by the writer is still
working 100 per cent without any
breakdowns. Blame the faults on
designers and manufacturers of
commercially made equipment
built to a price-profit formula: to
the lack of a new kind of servic-
ing expertise which many persons
cannot be bothered to acquire.
The craze for making equipment
for ordinary purposes smaller and
yet smaller, added to the profit
motive regardless, one must
expect shoddy goods. No, Valvers,
the day of the bottles—good as
they were and blessed
memory—iS gone forever. Space
travel, satellite communications,
etc, would not have been possible
without solid state devices—nor
would there have been any moon
walk on television. Greatest boon

of all is possibly the contributions

these devices have made to
Medical electronics.—A. V. Nash,
(London, S.W.12).

N.Z. prices

I have just read a letter in your
magazine, from K. B. Moore,
dated December, 1971, and I feel
I must point out that the prices
for the items listed are as follows:
BC109 transistor—$0-84c (42np)
not $1-85c. BC169C transistor—
$1-10c (55np) not $2-25c. 5pF
12V capacitor—-14c (7np) not
-20c. 1-5M resistor—-05¢ (213np)
not -10c. If Mr. Moore was
actually charged the prices he
mentions, I would suggest that
next time he buys components,
he shops around first.

As you will see from the cor-
rected list, semiconductors are
about 4 to 5 times their cost in

their

the U.K., but passive components
are very similar in price. The
major reason for the difference
is that the N.Z. Government
places a rather large import duty
and sales tax on all semi-conduc-
tors.—A. R. Millar, (Auckland 10,
New Zealand).

Fight Back

As a human being, I am open
to susceptance, and it is with
great reluctance that I resist a
tirade against ‘“bottles,” induced
by the first four letters in your
March issue. However, as an
unbiased electronics enthusiast
it would be wrong to omit to
mention that valves have their
uses. Indeed, only a fool would
suggest using transistors in the
output stages of a high power
radio transmitter, for example.
But semiconductor devices also
have a place. Who, for instance,
would even consider building a
computer of valves, or even of
discrete components?

In his letter in the March issue
Mr. Martin gives no evidence
against transistors, nor any in
support of valves; it would be
interesting to know the reasons
for his electronic reactionism!
By comparison, Mr Freeby gives
difficulty of servicing as his
reason for preferring valves. He
mentions “transistor radios which
almost fall to pieces when you
try to service them,” but this is
the fault of their physical con-
struction, not the transistors
therein. However, he does con-
clude “or blow up half a dozen
transistors when searching for
one faulty one”, and this ‘fault’
can be cured by practise on the
serviceman’s part.

“Valves are best for starting
people off on electronics,” writes
Mr. Watton, but here I must beg
to differ, for the following
reasons:

(i) Transistors are very cheap—
those used by beginners that is,
which can be obtained for less
than 1p each (the transistors,
not the beginners!)

(i) There is no risk of electric
shock or of burns in beginner’s
transistors circuits.

(iii) The electrical fragility of
transistors encourages care on
the part of the constructor, surely

an important part of electronics.

Finally, Mr. Wode’s only argu-
ment seems to be the average size
of loudspeakers in transistor radio
sets gviing poor tone. I am sure
we all agree that large Ioud-
speakers are essential for good
quality sound, but where do
transistors come in? Admittedly,
transistors are electrically fragile,
and a transistor class B amplifier
needs careful design, for it to be
successful, but the fact that all
the audio amplifiers I know of on
the market today are transistor
amplifiers, prove that, in this
field at least, transistors are
supreme!—R. D. Broome, (War-
wickshire).

U.S.A. — 1940

Further to your Leader in the
March issue, your younger
readers may be interested to
know that prior to 1940, reception
of U.S.A. stations in the S.W.
Bands was so good that the
London evening newspapers used
to print the radio programmes
of Boston, New York, Schenect-
ady etc. in addition to B.B.C.—
G. Snewin, (London, E.17).

Quality speakers

British beaches may soon have
no sand judging by the number
of people who seem to be building
the Quality Hi-Fi speakers! But
here’s a useful bit of information
which may help readers.

The SI-1020A hybrid amplifier
specified for the system has been
discontinued but may be replaced
by the SI-1025A which is for all
practical purposes identical in
performance and mounting. The
plinth specification is unchanged.
Amplifers available from Photain
Controls Ltd., Randalls Road,
Leatherhead. Tel. 2776.—Caleb
Bradley, (Essex).

Company policy

I couldn’t agree more with the
many views on poor workmanship
and bad after-sales service that
have been published in Practical
Wireless. It’s about time that
high standards of the above were
adopted as company policy to
ensure value for money.—Ian
Vine, (Middlesex).
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test
bench
amp

E.BUCKLAND

in the comnstruction of radio and electronic

projects will have acquired a fair number of
items of test gear. A multimeter is essential but an
r.f. and a.f. signal generator will also be found very
useful. These items, plus others which will be
required for one’s own particular field of interest,
are used mainly to test and trouble-shoot finished
or partially finished equipment.

One of the most useful items in the author’s
opinion, however, is none of the above but a simple
straightforward audio amplifier; this is rarely con-
sidered as an item of test gear. This is surprising
when one considers how useful it can be.

A high proportion of the projects published in
this magazine are fitted with an amplifier as the
final stage; a quick check shows that 30 of the last 36
projects featured on the cover of P.W. either used
an audio amplifier or were designed to feed one. This
gives a rough indication of how often a test bench
amplifier could be used for checking that either the
early stages of such a project are operating properly
or even that an amplifier is working correctly. The
circuit shown here can equally well be used as a
signal tracer at audio frequencies.

To be of maximum use such an amplifier has to
meet certain requirements. Portability was con-
sidered important and so the circuit is battery
operated. Small size was also high on the list of
priorities as this will mean less shelf space and will
make it easy to carry around in a brief case for
instance. It had to be of reasonable quality, at least
good enough to be able to distinguish between
correct and incorrect operation of the equipment to
which it is coupled. High input impedance and high
sensitivity are also desirable features for such a
circuit. The output level is of less importance as
long as it is to be used mainly as a monitor. The
output is in the order of 200mW but small speakers
are not very efficient and this output is less than
il sounds. Even so, this compares favourably with the
output from normal small transistor radios using the
same type of battery and has been found to be more
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than adequate for the intended purpose. In fact
many of the design features were controlled by the
use of a PP3 battery. This is used to meet the
requirements of portability and small physical size.
The permissible current drain from this battery
limits the output to the level mentioned above.

All the components used are widely available and
the cost of this project is not high—certainly not
over £2 in total.

THE CIRCUIT

The circuit of the Test Bench Amplifier is shown
in Fig. 1. The input is applied directly across the
volume control VR1 which is rather higher in value
than one would normally encounter in a circuit of
this type. This high value has the advantage here of
presenting a high impedance input at low volume
control settings—this approaches 500k, though this
is somewhat reduced for high volume settings where

SW1

J|
330
<
T3
- 1 AC176
R2 a
R4
10 § 33 cz2 C3TB1
E — |
Rl l— 64 |PP3
VWV 64F WF_4ov
3.9M R5 —
b 33
. LS
1 80
Tr4
AC128
T

Fig. 1: The complete circuit of the Test Bench Amplifier.

i

www.americanradiohistorv.com


www.americanradiohistory.com

the input impedance of the first transistor is in
parallel with the volume control.

The slider connects to the base of the first
transistor via the d.c. blocking capacitor C1. Trl and
Tr2 are connected as a Darlington Pair, a configura-
tion which gives very high gains and also a higher
input impedance than a conventional common-
emitter amplifier would present.

This stage drives the output pair Tr3 and Tr4.
These are conventionally connected as a comple-
mentary output pair; one is an NPN and the other
a PNP with the bases connected together by R2, a
100 resistor. This is necessary to provide a small bias
to avoid cross-over distortion.

When Tr2 is conducting heavily (when it is driven
on by a positive swing in the signal), Tr4 is driven
into conduction. When Tr2 approaches cut-off (due
to a negative going swing) the voltage at the base
of Tr3 rises (R3 providing the bias) and it conducts.
This explanation is far from complete but descrip-
tions of the operation of this type of output stage
are described more completely from time to time
in other articles.

Note that Tr3 and Tr4 must be a matched pair of
transistors but are not otherwise critical. Any similar
complementary pair of germanium transistors can
be substituted without any circuit modifications.

The bias for the Darlington Pair is provided by R1
which also introduces both a.c. and d.c. feedback. If
difficulty is experienced in making the circuit work,
a slight change in this value may be helpful. How-
ever four prototypes have been built of this circuit
and this value has proved satisfactory in each case.

The low value of C2 certainly reduces the bass
response but this makes very little difference in
practice—miniature loudspeakers are not normally
renowned for their good bass response; there seems
little point in providing a signal which cannot be
handled by the speaker. This smaller value than one
would normally find has the added advantage that it
is physically small.

CONSTRUCTION

The majority of the components are mounted on

‘)‘(@‘%‘@3"

R 5

An internal view of the prototype.
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Fig. 2: The component Jayout on Veroboard.

% components list

R1 39MQ R4 330
R2 100 R5 3:3Q
R3 330Q ’ S

All LW, 16% types
VR1 500k} log. pot. with switch

Capacitors
C1 5uF 10V €3 64uF 10V
C2 84uF 10V .
Transistors . o
Tri 2N2926 Tr3 AC176t
T2 2N2926 - Tr4 ‘ACH28%

1 Matched Pair,

Any “colour” of 2N2926 transistor may be used for Tr
and Tr2.

Miscellaneous :
L.8. Miniature 8 Q toudspeaker
Bt  PP3 battery, 9V -
Battery clip; Veroboard 0-15in, matrix, 13 % 11 hotes,
metal or plasti¢ case—see text; dack plug and socket;
Crocodile clips. :

Input jack socket

5
C”

—ve
Battery
—>+ve

Mountlng bracket

Fig. 3: The wiring details. The wires marked A to D connect to the
appropriate points on the circuit board.

a small piece of Veroboard, 0-15in matrix, 13 x 11
holes. One end is left free of components to leave
room for a small mounting bracket. The components
layout is shown in Fig. 2. The copper conducting
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strip has to be cut away around the mounting holes
for obvious reasons but other than this only one
additional break is needed.

Due to the low output and the protection afforded
the output pair by R4 and R5, heatsinks are not
really necessary on Tr3 and Tr4 when operating
from the specified battery.

The circuit can be fitted into almost any small
case. The author originally built his into a plastic
case but this was dropped several times and
eventually broke. For this reason it was replaced by
a small metal case which proved much more satis-
factory. The one used in the prototype was 4 x 21,
x 2in. fitted with a lid; this is available by mail order
from Henry’s Radio.

The lid carries the components and a wiring
diagram for the final connections is shown in Fig. 3.
Of course, any convenient case can be used. The
loudspeaker is glued to the face; this method of
fixing has been found to be very simple and quite
strong enough.

The input to the amplifier is through a jack socket
and two wires from the associated jack plug can be
fitted with croc clips for rapid connection to any
circuit. A band of tape was wound around one of
these wires to identify the “earthy” connection.

Proper distortion and frequency response figures
have not been taken from this circuit but the
amplifier introduces no noticeable distortion and the
frequency response has proved to be quite adequate
for the designated purpose.

BOOKS WANTED
...Mullard Circuits for Audio Ampliflers. Second Edn.1962.—George W. Saunders.

RSGB T & R Bulletin, July 1933 (with
covers), RSGB 1928 Annuai Log Book. “Hlstory of Radio Telegraphy & Telephony',

...Any volumes 3 to 10 *Wireless World",

Blake, 1927.—Allan Herridge,

Osc:lloscope equipment circuits by Easterling buy or borrow.—F. Cosgrove,
Rowan Chalet, Lower Road, Postcombe Oxford, OX9 7DU.

“Simple Radio Circuits” by A. T. Collins. 3. Wheelton, 41 Chorley Road,

Burntwood Woalsall, Staffs.

.Young Schoolboy requir d-hand copy of the Radio Communication
Handbook about £1? Phone Harpenden 591¢.—Huw Hallybone, 78 Sauncey Avenue,
Harpenden, Herts.

INFORMATION AVAILABLE
Jhaveinmy ion an Mallan
Tecnico Jeloso', it also has E h Ti
10 send to any reader who may have a need for it, if they send S.A. E 12 x 47. 1t has
full diagrams, of circuits and components, for the following: TRANS: 9,212-TR,
TRAF#S 932522-TR REC: 9,208-R.—R. Peel, 57 Tangmere Drive, Castie Vale, Blr-

mingham,

EXCHANGE

...P.E. April, 70 to Nov. 70 & March 71 to Dec. 71. Also P.T. dan. 71 to Oct. 71.
27 issues. All good condition, Would exchange ail these for Vol. 43 & 44 P.W.—
G. J. David, 32 Trebeferad, Liantwit Maior, Glam.

..I have the Aug. 1966 edition of P.W. twice so am willing to exchange one copy
for any interesting bit of electronic junk,—L. €Cook, 7 Plum Tree Close, Eccleston
Park, Prescot, Lancs., L35 74T,

"*Swap, buy or sell P.W. back issues. Large quantity for dnsposal S.A.E. for
hsts ""—R. Forsbert, 123 Harestone Hill, Caterham, Surrey, CR3 6DL.

une 1968, July and Aug. 1968 lssues of P.E. —S Tucker, 8 Hawkswell Gardens,
Oxford Ox2 7EX.
N19l\élg¥_'1971 issue of P.W.—C. H. Cheah, 17 Hargrave Road, Archway, London

..Aug. 1968 P.W. or photocopy of Portahle Keyless Organ —G. E. Dutton, Buck-
ith-Vine-Inn, Burscough Street, Ormskirk, L38 2EG,

.P.W. Volume 45(May69-Apn| 70, P P.W. Volume 47 No 7(Nov ), P.E. Volume
5 (Jan 69-Dec. 69 inc.).—M. Ridger, 25 Broomfield Crescent, Leeds, LS6 3DD.

.P.W_for Jan. 1971 with Part 1 of the Stereo Tape Recorder.—R. W. Andrews,
7 Bracken Grove, Welllngton, Salop.

.The issue of P.W. containing the circuits, operating info. for the electric organ
publnshed circa 1964.—A. J. L. Brown, 9 Ruflion Road, Penicuik, Midiothia

..The blueprint for the P.W. 35W Guitar Amphfer.—P. ka(ey, 96 Leopold
Avenue, Handsworth Wood, Birmingham, 20.

31DG, 96 George Street, Basingstoke, Hants.

..July 1971 issue and any 1968 issues of P.W.—N. A. Dent, Middle House, Lockner

Holt, Chilworth, Guildford, Surrey.
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U ave Column

TOMMY CROSBIE who lives in Broseley,

Cheshire writes “I do not think a communica-

tions receiver is necessary for a beginner. I
only use a domestic receiver (removed from an old
radiogram) though some modifications must be
made.” He then describes how he traced the a.g.c.
line and connected it to chassis via a switch. When
the switch is operated the a.v.c. is off and the receiver
is ready for DXing. Stations heard by Tommy on his
modified receiver and MW loop include RNE
Tenerife, Canary Islands on 620kHz; Godhavn, Green-
land 650kHz; PJB TransWorld Radio, Bonaire
800kHz; EFJ57 Tenerife 890kHz; WINS New York
1010kHz; WBMJ San Juan, Puerto Rico 1190kHz;
Radio Afghanistan, Kabul 1280kHz; PJD St Maartin,
Netherlands Antilles 1295kHz (this station often
broadcasts in English).

DXers will find it an advantage to switch-off the
a.v.c. when operating on the medium waves. Two or
more stations can often be heard simultaneously on
a channel and the slight difference in frequency
between them gives rise to a beat. If the a.v.c. is
switched on, then the receiver gain will follow this
beat, giving rise to an unpleasant flutter which makes
reception difficult. The writer invariably has the a.v.c.
switched on, then the receiver gain will follow this
while the receiver gain is adjusted with the r.f. gain
control.

Paul Swain, while on a visit to Tudweilog on the
coast of Wales, used his Sanyo 7 transistor portable
between 0003hrs and 0330hrs GMT on the 12th
February to log CBN St John’s, Newfoundland
640kHz; WOR New York 710kHz; CJON St John’s
930kHz; WINS New York 1010kHz; WNEW New
York 1130kHz; WWVA Wheeling, West Virginia
1170kHz; WHAM Rochester, New York 1180kHz;
WOWO Fort Wayne, Indiana 1190kHz; WCAU Phila-
delphia, 1210kHz; WTOP Washington, D.C. 1500kHz;
WMEX Boston 1510kHz; WKBW Buffalo, N.Y.
1520kHz.

Richard Coyle of Glasgow sends a log heard on a
Lafayette KT340 and an antenna of 200ft of wire
wound round the loft in a triangular coil. R. Caracas,
Venezuala 750kHz; WHDH Boston 850kHz; WCBS
New York 880kHz; CBM Montreal 940kHz; R.
Sutatenza, Colombia 960kHz; WBZ Boston 1030kHz;
WHN New York 1050kHz; Radio Globo, Rio 1180kHz;
R. Tupi, Rio 1280kHz.

A new high power outlet at Bissau, Portuguese
Guinea has appeared on 1070kHz. According to a
QSL received by the writer it is on the air daily until
0100hrs GMT and has been heard as a strong signal
with deep fading, after 2300hrs. The address for
reception reports (which may be in English) is
Emissora da Guine Portuguesa, Caixa Postal 191,
Bissau, Portuguese Guinea.

Send logs and information about the Medium
Waves to the writer at 132 Segars Lane,
Southport, PR8 3JG.
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THINGS are hotting up in the television field.

Hitachi have launched a 20in. colour tube with

110° deflection angle and with a 29mm neck.
The Japanese market version of the tube will have a
black matrix but because of Zenith patents the one
for Europe will not. Hitachi have plans to follow
this tube up with smaller versions in 18in. and 16in.
One interesting thing about the Hitachi tubes is a
change in the approach to avoid a form of distortion.

A problem with many 110° tubes is that the
static convergence at the edges of the tube is upset
because of the large convergence angle near the
edges of the tube. The elecirons passing through the
aperture in the shadowmask do not land accurately
on the corners of an equilateral triangle and thus
colour purity is degraded. While some people might
claim that corrective action during tube manufacture
tends to eliminate this defect, Hitachi claims that
these remedies are inadequate.

Hitachi are fabricating tubes to match this electron
distortion rather than trying to correct the placing of
the electron beam itself. The resultant tube permits
components such as those used with 90° tubes to be
used rather than require special deflection coils and
special components.

Back to computers. Memories are very much in
the news but perhaps the most interesting one is
not a semiconductor memory nor a magnetic core.
It is a ferroelectric one which, if researchers are
right, will pack some 10% bits of information. The
idea came originally from holograms. These are
three-dimensional images. It was reasoned that
perhaps information could be stored in three
dimensions, one layer behind the other. Now comes
the idea that this could be dome with ferroelectric
materials and the suggestion is for one called
barium titanate which has been doped with impuri-
ties. The doping causes the individual crystals to
become photosensitive besides being transparent.
Thus they could be used to record the interference
waves from a holographic image. They could easily
be “read out” by using a beam of light and they can
also be erased and new information “written” in.
So it looks like another twist in the memories stakes
with a serious competitor for the memory elements;
semiconductor, helogram, plated wire, magnetic core
etc.

RCA are recorded as having done some work on
ferroelectric crystals but this method used a great
deal of heat (some 300°C required for erasure) and
there were few problems. The newer method just
announced, using barium titanate, uses only an
electric filed for erasure and thus looks prorising.
Experiments, incidentally, are taking place in France.

Would YOU pay

‘50 pence fora

components
catalogue?

You'll be glad you did
when you get THIS one!

A components catalogue is so vital to any keen constructor
that it simply does not pay to make do with less than the best.
True, the best may cost a little more . . but it's the cheapest
in the end. So invest in a Home Radio Components Cata-
logue, listing over 8,000 items, more than 1,500 of them
illustrated. If you call at our shop the catalogue is yours
for just 50 pence. If you order by post—70 pence, including
postage and packing. You also get 10 Vouchers, each worth
5 pence when used as instructed—so you can get the cost of
the catalogue back in any case!

Send the Coupon today, with your cheque or P.O. for 70p.

Piease write your Name and Address in block capitals I

I noe Raoio (companents) 170, oot St (11 S48 8499

I
|
|
!
J
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commentary by

HENRY

No. 90

Nothing
if not
Informative

abused, Henry sits hunched

in the corner of his work-
shop trying to work out where he
went wrong.

No, it is not another classic
case of diagnosing power supply,
regulator and control circuit mal-
function when the heat-fuse in
the mains transformer had
parted. Not a mere inability to
restring a dial drive cord that
goes twice round the town hall
and back between tuning gang
and pointer pulley. Not even, not
especially, another case of read-
ing nano for micro or milli for
Meg.

Worse than that, Henry has
been accused by a close colleague
—nay, a collaborator—of being
too literary, not factual enough.
‘People pick up PW,” he says, ‘to

SHATTERED, nol a little dis-

be informed, not to be led
through the pages of the
dictionary.’

Oh dear—I plead guilt. Mea
culpa, and all that. Verbal
diarrhoea has afflicted your
scribe.

There—you see? Put into plain-
song, the foregoing should read:
Henry talks too much, and to
little effect.

"Tis true, ’tis true. Which is why
Henry, in this lazy month be-
tween Spring and Summer, wants
to acquaint you with a few of the

Large frightening sparks.
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facts he has stumbled upon dur-
ing a recent browse through the
trade and enthusiast magazines.

In the April 1972 issue of
Studio Sound there are two equip-
ment reviews. First is of a Crown
DC 300 amplifier, imported from
Indiana, U.S.A. A cool 600 watts
into 4 ohms, is all. Or, to be a
little more realistic, 150W RMS
per channel into 8 ohms. The
reviewer, P. A. Lomas, had little
to say about it except that it
‘exceeded specification’ for every
test made. And, believe me, those
specifications are very impressive,
as one would expect for a bit of
hardware costing £360.

What interests Henry more is
the methods he used to determine
how good this amplifier really
was. . . . Harmonic distortion of
0-008% at 500Hz, Crosstalk at
10kHz, 95dB below full output,
and noise at —113dB, forsooth!

He does report—and Henry
applauds the touch of humanity
—‘Short circuit tests merely pro-
duced large frightening sparks,
pitted screwdrivers and a shaking
hand.’

But the accompanying review
was rich. It dealt with the Edison
Phonograph, and could have been
better if a perfectly straight-faced
approach had been maintained.
Instead, we read such specifica-
tions as:—Wow and Flutter:
dependent on alcohol level in
blood of operator. (The Phono-
graph is a cylindrical-scan tinfoil
clad machine operated by a hand
crank, or hadn’t you guessed?)

In fact, the review goes into
nice detail about the construction,
with diagrams, and nowhere does
T. T. Wittering mention April 1.
If David Kirk, the Editor of
Studio Sound, intends to continue
with the April Fool insert, as
Radio-Electronics used to do (still
does?), T. T. W. will have to get
together with Henry Scruggs or
George Izzard O’Veering and
write about the Super-Crown.

On second thoughts, he need
only quote from some specifica-
tions as boldly published by the

www.americanradiohistorv.com

The 'uitimate’ Hi-Fi system.

makers of system audio equip-
ment. And if he wants more-
power, what about the Marantz
at 250 watts, or the Phase Linear,
750 watts?

Power alone isn’t everything,
as any owner of an earache
generator can tell you. But it does
seem to be the tendency for
makers of powerful amplifiers to
make, also, equipment that per-
forms to the highest standards.

Bert Whyte’s piece in the Feb-
ruary Audio talks about Joe
Audiophile, in his seventh heaven
because his Aunt Nelly remem-
bered him in her will. He pur-
chases the ‘ultimate’ hi-fi system,
super megawatt amplifiers, pre-
amps with a plethora of controls,
which can be corrective or
creative, digital readout tuner—
naturally, Joe’s system is quadro-
phonic—and ultra-wide range
speakers with low frequency
response down in the sub-
basement.

Developing his theme, Bert
describes that Joe’s aim is to
listen to his 15 ips copies of
classical masters. ‘The first faint
susurations (sic) of Ravel’s
“Daphnis and Chloe” are heard
from the speakers . . . molto
pianissimo . . . and Joe is in a
transport of delight.’ no tape hiss
—but then—WHUMP! RUMBLE’

Joe has been the victim of
monitoring techniques. The discs
made from those master tapes
have been ‘rolled off rapidly’
below 60Hz.
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So many of the components
you need for PW designs are

in the new 1972 Electrovalue
catalogue. Bigger, better than
ever—Post free—10p.

ELECTROVALUE

Electronic Component

Wide range. Up to date. Brand
TRANSISTOR 1;Iew—no ‘seconds” or surplus. MINITRON
ighest quality and reliability
a7 SR pAsaiet e DISITAL
il. General D
aN1304 Ger, NPN - INDICATOR
2X1805 PNP " ”F 2mm
2N2646 8il. TJT Oscillator, SCR driver 47p
R Om miEe R
gh power D TYPE 3015F S -
2K3702 PNP Low power 0p ment aindicatg: e"c?frﬁ-
2N3704 NPN Low power 10p . patible with standard
AC120 Ger, PNP Small sig. [driver 23p s sonand logic modules and power
AC1R8 NP Low power 20p PONSRTRT ' NN supplies. Figs, 0-9 from
Ac178 XPN Low power 16p well illuminated filament segments to give
eDll’ PNP High power 58p character of 9mm height plus decimal point.
_ADIOI NEN Med. power 33p Power requirement 8mA from 5V D.C. per
AD162 P Med. power 86p segment. A limited cumber of alphabetical
gg}gg 5"‘}3:“’1" %mall “ig’“'] i ,: symboie also available.
P 0w noise q
0163 PN Bmall signal 1op [| T 16lesd dil case £2- 00
BC169 NPN Low noise 11p
BF194 NPN RF amp. i4p Suitable BCD decoder £1 36
g:‘ﬁl NPN M;d. current ng driver type FLL121T []
80 Ger. diode RF detector o 5 g
oasL e General 5p Dil Socket: 16 lead 30p.
SD1 Siticon Rectlfler 1 amp 10p No. 8015G showinz + or — and fi2. 1 and

wWo2 Silicon bridge 1 amp
*Matched pair AD181/AD162
8il. = 8illieon. Ger,= Germanium.

30p decimal point 22-00.

RESISTORS 109 —

Code Power Tolerance Range
[ 1/20W 5% 82:320K E12 9 8
[ 1/8W  BY 47-470K E24 1 0
4 1/4W 109, 47-10M  El12 1 0-
c 12w 5% 47-10M E24 12 1
1w 5% 4-7.10M E12 2-5 2
MO 12W 29 10-1M 4 3
wWW 1w 109%, 0-22-39 El12 7 7
+1/20Q §
wwW 3w 59, 100-10K E12 7 b
ww 5% 100Q-10K F12 9 9

Codes: C=carbon fllm high stability low noise
MO =metal oxide Electrosil TR5 ultra low noise
‘WW =wire wound Plessey

Values:

E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 dnd

5% —
(o]
Valuee 1to8 10t0 99 100up
(see note below)

%

RIVLIN PRECISION

99/, | RESISTORS

0-19, to 0-01% tolerance, Prices and delivery
details on request. Example—values up to
100K, between £1 and £2 nett.

Specialists

We are official distributors for
SOLDERSTAT 3550ER

As appointed distributors for well:known Elremcos
Wolf “Bolderstat’” lrons we offer this light weight model
HMS in 16 or 24 watt, ratings 220/240V a.c. £ l .87
nett

INFINITELY VARIABLE
TEMPERATURE CONTROLLED
SOLDER IRON

Designed y for micr i and printed
circuit board sssemblies. Temperature iz adjusted as
required by control on base and remaing constant
whether idling or on load. Although for working to
very delicate standards, the iron Is of rugged con-

ptruction and is exceptionaliy relfable.

Price, complete with base, nett £9'20
DE-SOLDER BRAID
The efficient money saving way to de-solder 50
solder jointa, per 6 ft. lengtb, nett P

TYGAN 367 x 27" £1-58;18 % 27" 83p,
VYNAIR 367 < 25" 93p. 15" % 25" 50p
(Pattern Book 3p & 8.A.E.)

7

07

0: | SLIDE

8, POTENTIOMETERS
6

6

8

Robust construction, smooth silent action.
In values fmm 47K to 1 megohm, linear or

thelr decades, ¥24: as E12 plus 11,18, 18, 20, 24, 30, 36, 43,51, 82, 72, log,

each
91 and their decades. Prices are in pence each for same ohmic value and Knobs ﬂnt.
power rating, NOT mized values. (Ignore fractions of 1p on total value

of resistor order).

p type in black/Red/Green/,
YellowIBluelLt Grey/Dark Grey or White
each 5p.

BAXANDALL SPEAKER

As designed by P. J. B dall and originally deseribed in

““Wirless World”, Complete kit inc. spkr equalirer and

special cabinet kit (187 x 12° x 10”) cut to size. 10 watt

RM8/15 Q loading. Carr. free in U.K. £ .8'
Nett

Speaker unit and equaliser kit with instructions £4-81.
Pack flat cabinet assembly (all cut to shape) natural
teak finish £9-00.

MISGELLANEOUS

CABBOK SEELETON PRE-S8ETS

Small high guality, type PR linear only: 100, 2200Q,
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, TM, 2M2 5M, 10M Q. Vertical or horlzom.a.l
mo\mtmg, 5) each,

ZENER DIODES 5% full range E24 values: 400mW:
27V to 36V, 14p each; 1W: 6:8V to 82V, 2ip each;
1.5W: 47V to 75V, 48p each.

Clip to increase 1'BW rating to 3 watts (type 266F) 4p.

MINIATURE TOGGLE SWITCHES
2A/250V. DP/DT, 48p.

MAIN LINE AMPLIFIER KITS

70 watt power amp. module kit, £12-60 nett. Power
supply kit, £6-00 neit. Matching pre-amp kit, £3-30 nett.
(Above prices for mono,) 8terso Kit. 2 power amps. pre-
amp kit, power supply kit and matched controls for
building your own cabinet, £38-40 nett,

SIEMENS CAPAGITORS

POLYCARBONATE—5%, TOLERANCE

260V, up to 0-1uF: 100V/0-1uF and above

0-01; 0-012; 0-015; 0-018; 0:022; 0:027; 0:053; 0:047;
0056 each 3

0:068; 0-082; 01 0:12; 0-15 each 4p.

0-18; 02'.!,ea 5)

0-27; 0:33; 6p: 0-39 7p: 0-47 8p: 0-56 10p; 0-68 11p: 14F 13p.

ELECTROLYTIC CAPACITORS (values in uF/V)
0-47/100; 1/100; 2-2/63; 47[35 10/25; 22/16; 47/10;
47125, 100/10 22/3—each §

10/63; 22/35; 47/35 100/16 100/25; 220/6; 220/10;
220/16; 470/3 each 8p.

47/50; 47[6'4 100/35; 470/10 each

100/50; 220/"15 each 9p: 100/63; 470[25 100/10 each 19p.
220/63: 470/35; 1000/16; each 14p.

1000/25—18p: 470/63; 1000/35 each 19p: 2000/200—28p.
1000/63; 2,200/35; 4,700/16—each 33p.

Tantalom and other capacitors etc —see latest 1972
Catalogue—issue No. 6.

SIEMENS TTL
INTEGRATED CIRCUITS

FLH101 (7400) 20p | FLJI21 (7473) 45p
FLH201 (7401) 20p | FLJI41 (7474)  45p
FLH181 (7402) 20p | FLJI51 (7475) D
FLH201 (7403) FLJ131 (7478)  45p
FLH2IL (7404) p | FLH221 (7480) D
FLH271 (7405) 25p | FLH231 (7482) 87p
FLH381 (7408) 25p | FLE241 (7483) 132
FLH391 (7409) 25p | FLH341 (7488) 83p
FLHI11 (7410) 20p | FLJ161 (7400)  80p
FLH351 (7413) 86p | FLJ221 (7491
FLH121 (7420) 20p AN) 128
FLHISL (7430) 20p FLIITL (7492) 85p
FLE141 (7440) 24p | FLJ181 (7493) 8
FLLIO1 (7414) 1 FLJ231 (7484) 113
FLH281 (7442) 118 FLJ191 (7495) 87p
FLH361 (7443) 1 FLJ261 (7498) 1-48
FLH371 (7444) 145 FLJI301  (74100) 1-64
FLH151 (7450) 20p | FLJ281 (74104) 43p
FLHI6l (7451) 20p | FLJI271  (74107) 52p
FLH171 (7453) 20p | FLK101 21)
FLH181 (7464) 20p LI201  (74190) 1:80
FLY101 (7466) 20p | FLJ2IL (74191) 1.80
FLJ101 (7470) 45p | FLJ241 (74192) 1.74
FLJ111 (7472) 82p | FLJ251 (74193) 174

NEWMARKET LINEAR 1.Cs

LIC 708C/14 Daal in line—34p.
LIC 741C/14 Dual in line—40p
T05 version also available

CARBON TRACK
POTENTIOMETERS

long spindles. Double wipers (or low nolse.

SINGLE GANG linear 100QQ to 2 2Mﬂ 12p; Single
gang log. 47k} to 223{0 12p; Dual gang linear
47k Q to 2-2MQ, Dual g ang log, 47K Q2 to
2:2M Q, 42p; Iﬁg[nntilog, 10K, 22K. 47K, IMQ only
42p, Dusl antilog, 10K only 529 Any type with 2A
D.P. maines switch, 18p ex

Only decades of 10, 22 & 47 avnﬂsble in rangea quoted.
DUAL CONCENTRIC in any combination of above
values, 80p; witb switch, 72p.

1972 ELECTROVALUE
GATALOGUE (NO.6)

Now enlarged to 96 pages plus cover. More items, more
information, more diagrams then ever. Poast free—10p.

DISCOUNTS

109% on orders 25 to £15.
159, on orders over £15. No discouni on items marked
Nett. Prices subject to alleration without notice.

POSTAGE AND PACKING

¥Free on orders over £2. Please add 10p if ordera under £2.
Overseas orders: carr. & insurance charged at cost.
U.8.A. CUSTOMERS ate invited to contact ELECTRO-
VALUE AMERICA, P.0. Box 27, Swarthmore,
PA 19081,

www.americanradiohistorv.com

(Dept. P.W. 672) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Hours: 9—5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3)
ELECTROVALUE—AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1085

Telex 264475
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Shopertunities save

) f NRID REA >
JUST ¢ Teenautous xis o Tlﬂouugﬁ rw,ﬂf
BRAND NEW ) LKS‘. masm’#:’asus‘;l,'z'wmsg‘.gg?

)
N‘R‘/VED" 1/

: \ :‘ '-.-‘.:“’-.o.L < -\”.
0" SHIP-T0-SHORE (2| il
W EC; Bur
N0~ MARINEBAND \WAcros
BATTE ' B\ EAMINATOR . BT i
0D 8 EVENMAKE THEM
FOR OUR FANTASTIG PRIGE!

IMPORTANT: THIS VERY LATEST MODEL INCOR- | 3COMPAREIT'S PERFORMANCE WITH
PORATES ALL THE LATEST TECHNCLOGICAL f
IMPROVEMENTS AND SUPERSEDES ALL EARLIER £4z RAD“)S.
MODELS: DESIGNED FOR WORLDWIDE RECEP- °
TTON—it'll probably make your present radio seem like ‘“‘crystal set”! It even incorporates
a special MARINE WAVEBAND to receive spoken from ship-to-sh
We're alinost glving them away at only £13-97—a fraction of todey's Russian miracle
price! Compare performance with £42 radios! Y Refund if not astounded. Purer and sweeter
tone than ever] Wider band spread for “‘pinpoint” station selection. T! have
reslly surpassad themselves this time, proving again their ability in the field ot space
ions, Yes, 8 bands, includi ndard Long, Medinm ant
Shori Waves to cover the world, PLUS special “‘ship-to-shore” MARINE BAND! Thousands
of di i and stati ing ships at sea, ete,, and messagea from all
over the world. You must hear it to believe it! Superk sweet tone—from a whisper to a
roar! Push-pull output! Separate ON/OFF volume & Treble/Bass tone controlal Prems
button disl illumination! Take it anywhere—runs on etandard batteries or throngh battery
eliminator from 220/240v. AC mains. Internal ferrite vod plus telescopic aerial, It’s also a
fabulons CAR RADIO! Black & Chrome case, 1lin. x 9in. x 33in. overall approx, Made to
give years of service, WRITTEN G'TEE, manual with instructions & circuit diagram.
ONLY 21387 (with mains/battery eliminator £1-48 extra). POST §0p. Standard batteries
38p exira. Can Also be nsed through extension amplitier, tape recorder or public address syz-
tem. (SORRY—we cannot exchange these radios for any earlier model already purchased )
NOTE.—The Ministry of Posts & Telecommunications has ?oinu‘d out that a Licence
[

you £££°s and £££°s
' E £20-25 NOW! |

RADIO and
CASSETTE
TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

b

FANTASTIC (even by our standards!) Brand latest i
in the world of sound! First class makers! Not only a fabulous VHF AM/FM
Radio AND Cassette Tape Recorder and Player combined, but it also
runs off standard batteries or mains (simply plug in 220/240V a.c. line cord).
Now you can record and play back anything, anywhere! You can sven
tape direct from the Radio_as you listen! RECOMMENDED RETAIL
PRICE GENUINELY £44 YET WE OFFER AT ALMOST HALF PRICE!
Just look at these wonderful features:—*Press-button Keyboard Control
panel or latest MASTER SWITCH CONTROL *“MAGIC EYE’’ Visual
Battery check/recording level indicator or built-in automatic levelter!
*Separate ON/OFF, and HI-LO volume controls! Heavy duty built-in
speaker! *Earphone (for personal i ing or ' itoring’’) and i
U sockets! *Remote control microphone! *Built-in

swivel

(not generally available to the pnblic) is required for the by
Brigade, Aircralt, Shipping, ete,

telescopic extenslon aerial (24in approx)! Magnificently made case,
with carry handle (DESIGNS VARY SLIGHTLY). Takes standard 30. 60, 90

G
7’ SAVE 124 N

;{ﬁ.‘i"—?ﬂ- e

Complet —
- TRACK CAR
STEREOSYSTEM

Yos—cnr ]
sv \ﬁé Phg““m\ms Y Cag,
CASSRYER: AL TGS

or 120 minute Philips Cassette Tapes obtainable everywhere. But wait, the
amazing built-in full circuit VHF AM/FM Radio gives you superb clarity
of tone and incredible station selection—Unique rotating Station Selector Dial
—get all local city and regional stations in every part of the country plus BBC
National VHF. Picks up dozens of foreign stations. Also fabulous in your car!
You can pay ££££'s more for a Car Radio or Car Casette Player ALONE! ONLY
£2375, carr. ate. 35p. Complete with simple instructions, remote control
microphone with on/off switch and microphone stand. WITH WRITTEN
GUARANTEE. BONUS OFFER—Standard Batteries and Cassette
Tape 25p extra if required. Send quickly or call.
e s e e A T i)
ASTRONOMICAL REDUCTION! Frustrated import order must be turned into cash! Brand
New, from first class makers—we must not tion name! Ab tely the ulti in
luxury car equipment! The sort of offer that you can only dream sbout, but THIS is
true] Yes, for tne incredible price of £15-97 carr., etc., 33p, you can have this magnificent
complete 8-track stero system. Snperb Cartridge cassette player beautifully made—so
compact, overall size 8}in. x B2in. X 23in. approx. for easy mounting in any car, boat or
truck—or even in the home. (Runs off 12v battery.) Just ‘slap-in’ & Cartridge casseite

(takea all standard 8-track Cartridge 32 givea hours of t: playing) and
experience rich true-fidelity stereo sound! o tic track ch plua manual
p selector. thumbwheel volume and treble/bass tone controts, sliding
balance control. Outstanding 80-18,000 cjs freq P 1 Circult—10Tr, OTL
system! Playback ayst 8-track 4 ch 18] Speak i d 4-8 ohms each
chanpel! Qutput power—3 watts (2'5 watts per ch 1). Plna 2 ot d stereo

speakers, each 4}in. diam. approx. plus all leads, connections, fitments, etc. Designed
for fast, essy mounting. With simple instructions. WRITTEN (GUARANTEE. Yes,
everything for £15-87 carr., etc. 33p but please hurry—limited stock only! Refund G'tee.
ADDITIONAL STOP PRESS OFFER. Bupet Deluze with FAST FORWARD and automatic
track changer INDICATOR-~only £2 extra.

Dept. WP/19, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDORN WI2 8A@. (Thurs. |, Fri. 7). Also at 37/39 HIGH HOLBORN
{opposite Chancery Lane), LONDON, W,C.1. (Thurs. 7 p.m.).

'BOTH STORES OPEN FROM MONDAY TO SATURDAY 9 a.m.—6 p.m.

S

*\%

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.

Power capability : 20 waits peak. Frequency range: 40 Hz-20 KHz
Sensitivity : 85 dB/M for 1 watt electricai input. Input impedance:
8 ghms. Operating temperature range: —20°F to +175°F. Size
(WxDxL): 1'7/16")(?1'3/4”)( 14:11/16”. Weight: 18 ounces.

£6:50 each Stereo pair £12-50

post free

web europa

P.O. Box 162, Watiford WD1 1AA
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WILSIC SOUND EFFECTS KITS
WAH-WAH

PEDAL KIT (lilustrated)

Kit comprises a SELECTIVE AMPLIFIER
MODULE KIT to convert the FOOT
VOLUME CONTROL PEDAL (as photo)
to Wah.Wah operation. Amplifier
module £1-75, pedal unit £5-13, COM-
PLETE KIT £6-50 add 38p for assembly of
module, but please note we cannot
supply kits fully built.
KIT. For dimension effect. Connects between
sound source, mic., etc., and amplifier. Battery powered. COMPLETE
KIT £9:50 (excluding case £7-50). Assembled and tested £12-50.
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth
controls. COMPLETE KIT £5:25.
SEND 15p for the WILSIC PLANS BOOK, with full details of these
kits; circuits, drawings and price lists.

LATEST CATALOGUE 5p (stamps)

WILSIC ELETRONICS LTD.
6 COPLEY ROAD, DONCASTER, YORKS.

REVERBERATION UNIT

1y
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TRANS!

PART 8

Buffer links

It has become obvious in recent months, from the
polite noises made over the editorial hot-line, and
correspondence we have received, that our chosen
method of dealing with simple transistor circuitry
meets with some approval.

Simplicity can be deceptive. This month, for in-
stance, we have chosen as our subject a single-
transistor collector-follower circuit. One transistor,
a few components, a little bit of board, and a few
moments of your time. But if we were to cover,
fully, all the parameters affecting the calculated
performance of this ‘simple’ circuit, half the adverts
would be squeezed out of PW. More important, such
an approach would frighten off the beginner—
and he’s the chap at whom this series was aimed,
remember?

. Tape
Radiogram recorder
‘Tape’ auxiliary
socket socket
: 1 3 - 1 30
\\e_ 2y :> 020
<2
From H
r'gram o G
H i
S,‘.‘g !-?amp 7 Typically 7
circuits ' 50 10100k ‘
To r'gram
Play output
i circutt
(a)
Rout
p o
i Variable
Fixed voltage ?Rin voittage
at switch > at socket
{dependent
on Rout/Rin )
Omr———————p—

Fig. 39.(a) A single channel of a typical radiogram ‘tape’ outlet showing
the presence of Royt which aﬁecl? the matching. (b) is the equivalent
of (a).

GIRGUITRY for beginners

HW.HELLYER & MICHAEL HOLLIER

The buffer-link can be used between two pieces of
equipment when discrepancies of impedance and
voltage are such that gain as well as matching is
needed. A typical example is the case of the tape
recorder connected to the ‘Tape’ outlet of a radio-
gramophone. Quite often, specifications make it
appear that the simple connecting lead will do the
job adequately. The significant point omitted from
those specifications (or, at best, skated over), is that
the impedance of the load drastically affects the
available signal voltage from the radiogram. A
glance at Fig. 39 shows why this should be.

To prevent the load (i.e., the tape recorder) from
robbing the main equipment of some signal voltage
and to save the extra cost of a properly designed feed
stage, such as we have already described, a fairly
high resistor is used to connect the signal take-off
point to the socket.

If a direct connection is now made to the socket,
the relatively low impedance of the tape recorder
will not affect the performance of the radiogram.
But, and it’s a big but, a pptential devider is now
formed, with the smaller resistance section being the
tape recorder, so the available voltage is reduced in
proportion to the two resistors.

If there is not enough voltage available, we are
not going to be able to make g decent recording.
No amount of ingenuity with external resistive net-
works will produce sufficient modulation. What we
need is a little amplifier between the radiogram and
the tape recorder. We need, in fact, a buffer to
prevent interaction of one upon the other and a link
to join their circuits together—a buffer-link.

Simple circuit

Emitter-follower circuits make excellent buffers,
but do not allow us to obtain any voltage improve-
ment. A two-stage circuit would do the trick, maybe;
like the Darlington Pair of Part 6; or even more
elaborate circuitry, like the single-double device of
Part 7. Here, we can obtain the gain we require and
make a suitable match with the very simple circuit
of Fig. 40.

This is the single-transistor collector follower
stage. If you have read Part 5, page 913, it should
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not be necessary for me to explain those terms. Such
a stage has a medium impedance input, certainly
lower than the emitter follower we previously dis-
cussed, but still not too low for our purpose. It has
a fairly high output impedance, but again, not too
high for our purpose. Component changes can modify
the performance to suit our requirements, as we shall
show. Voltage gain is quite reasonable, and the signal
inverts 180° between input and output. All these are
conditions that we want.

R
8V dec gy
A
>R2

—-—
Cuec
57k %
2.
470k ) Z
t2-6uA Cout

T13uA

>

R1
ntow N2

%A
Fig. 40. Basic buffer-link circuit. Essentially a collector-follower the
emitter is taken directly to the negative line.

R1 and R2 form the potential divider to give us
base bias, just as we have seen in previous months.
R. is the collector load resistor, and this time, our
a.c. signal is developed across this load. The emitter
in our first example is taken directly to chassis.

The input signal to the base is coupled by Ci,, with
Cout performing its coupling function at the other end
of the stage, taking the signal to the input of the
tape recorder.

Recap

Recapping a little: previous dealings with the
emitter follower and Darlington circuits have taught
us that the output signal is a litile less than the
signal voltage fed in to the circuit. In technical
terms, the gain is less than unity. This time, we have
acquired a bit of gain, and the price we pay is an
input impedance lower than before, and an output
impedance higher than before. In addition, we now
have a phase inversion, which the emitter follower
did not have. A signal at the input of the stage is
inverted, i.e., receives a phase change of 180°. If
the input signal is positive-going, the output signal
will be negative-going. This doesn’t much matter to
us in our present application, but can be quite impor-
tant for some applications.

On the subject of impedance, the terms high, low
and medium are, of course, only relative. Impedance
is the resistance to an a.c. signal, usually at a speci-
fied frequency. Where no frequency is specified, as
in the case of an amplifier, it is assumed that the
impedance is constant over the frequency range of
interest: example, 20Hz to 20kHz. A reference
frequency of 1kHz is generally assumed, except in
the case of microphones and -loudspeakers, when
400Hz is more often emploved. In general, an a.c.

- resistance of 1k() and below would be called low, up
to 100k would be medium and above 100k{) referred
to as ‘high impedance’.
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Circuit details

We should begin with some modest requirements.
bearing in mind that a.wide variation of perform-
ance can be expected with certain circuit changes.
Battery supply—again 9 volts, allowing For 1 volt
being dropped across the decoupling resistor, so the
stage supply V.. is 8V. The collector current we shall
choose is TmA. And with these simple starters we
can choose a transistor.

Our choice is determined by the need more for low
noise than high gain, although it is nice to have both.
So, to get the best of both worlds, back to old faith-
ful, BC109. Referring to Figs 41 and 42, we can work
out the more detailed figures.

The transistor will be operating at a collector
current of 1mA, and the voltage between collector
and emitter, Vi, will be about 5 volts. (Refer to
previous articles in this series for reasons for these
quoted figures—an expansion of the argument).
From Fig. 41, we can see that the a.c. current gain.
hre, can be determined at somewhere around 450.
Similarly, from Fig. 42, we find that the d.c. current
gain, hpy, is around 380.

1000 e
1
Vee=5V
h cE
fe Tj=25°C
f=1kHz
500
g
L
300 H
pet
200
10010-2 3 5 7 10-1 3 5 7 b 3 5 7 10
Ic (mA)
h T TIT1]
FE Veg=5Y
60 T, =25°C
400
200 =]
= > 7 qom °7 ® 710 57 402
Ie(ma)

Fig. 41. (fop) Graph to determine hy. the a.c. current gain. Fig. 42
(bottom) is the graph to find the d.c. current gain hre.

The base current of the transistor is determined
by the formula:
I

hFJ‘l
We have determined hyg and the I we chose, for
best conditions and easy working, to be ITmA. Putting
these figures in the above formula, we arrive at the
conclusion 1,=2-6 vA.

Ih:
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’ FOR BRAND GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,
HENRY'S LOW COST FIRST GRADE NEW BRANDED TRIACS, FETS, ZENERS, BRIDGES and INTEGRATED CIRCUITS
BY ATES - EMIHUS - FAIRCHILD - FERRANTI - L.T.T. - MULLARD ' NEWMARKET - PHILIPS - R.C.A. - TEXAS

QUANTITY
» 0 D | ’ OFFERS !
0 F
A SELECTION FROM OUR LIST ROM STOCK
AAY30 10p)BD115 75p)0CI16  50p] 2N1303 18p BRAND NEW FULL SPECIFICATION TTL74 SERIES AF117 Mullard 20
AM S 2 13| BBl 8010k SSnaNisos s2p BRANDED FAIRCHILD, I.T.T. AND TEXAS 25 + 17p
P 2 B D22 P | 2N1305 22p DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 100 + 15
AAZIS 10p|BDI3I 75p{0C28 600 F, .\ ja0c oo f No Description 111 12-24  25-99 100+ 250+ 00 B
AAZ)T 10p|BD132 80p|oOc2d  eop | 2D P N 540 Quadruple 2:input MAND s ’ 500 + 12p
ACl07 35p| BDY11 0Ca5  4op ] 2N1307 25p Qua ruple -input NAND gates 3 20p 18p 14p 14p 12p 1000 + IOp
AC126 30p £1:50|0C26 257 { an1zos gsp f| 7300 uad 2inbubopen collector NAND gates o o o i
0% €8 P P
AT gg; BDY”ﬂ,so ggg gg; 3§§§?3 gg}; 7403 Quad 2-input open collector NAND gates 20p 18p  18p  14p 12p [ 2N2646 Motor%la
Acts 209 | BOWSS 6op | 0C3i  80p | oN2147 750 B 7405 Hex inverters with oven callector outpute || B M 12 1 i o
AC176  20p | BDY60 ac3t  80p| 282160 800 | 7410 Tripie -input NAND gates . 2 18 16 1 1 AL
AC187 25p £1:00 f 0C42  40p | 2N2217 25p 7813 Dual 4-in; ?n Bchnuugx ers 30p 27’ 25’ 22: 20, Ao0r4ia2n
Aciss  26p aces  50p | 9N2218 200 7430 Dual 4-input NAND gaver 20 i len 14 iz oo 1,258
ACY17 80p|BF115 25p 0C4t  15p) 9N2218A 7430 Single S-input NAND gotes .. .. . oo 18 16 14 17 1090 + 238
ACY18 25p| BF154 £0p{0C45  12p 250 B 7440 Dusl 4-input NAND bufier gates . .. pon 18 len 14y 1%
ACY19 #p|BFISS 150)0CT0 190 | 2N9219 200 § 7480 BOD. Deotmal decoder/Migiedmer 1 a1 0 80 s6p [ 0C170 Muliard 25p)
ACY20 -20p | B9  85p | OC7)  12p) 2N2219A 7418 BOD-Decimal desoder (410G TTL O/F . 7 456 205 o o2 5
ACYsl 20p| BFlSe sSelocrz  20p 250 N 7643 Fxcons 5. Decimel decoior TTL satoets 51-30 95, 90, 805 7op 2> 1 Ao
ACY2y 10p| BEISd 15810075 250 aN20m 250 0 703 BODiDacial 7 sep. aesoder/indicator driver 5199 £190 4135 £130 £i05 o I 1%
ACY32 55p!BF195 15p)0C75 * 25p | 2N2201 20p E pencoimali/fsegdecodsr/indicatordriver 500 + 15p
ACY4) 20p|BF196 15p[0CT7  805] 2N225(A 7448 BCD-Decimnal 7 seg. decoder/driver TTL O/P £1.75 £1-60 £1-45 £1-30 £1-15 1000 + i3p
.A\C‘“l 155 | BF197 150 | ocst 20p 95p 7450 Expa.nd t'iualg-inputAND-OR-INVERTga&en 20p i8p %gp };p 12p
ACY44 25 BFX13 60| 0CSID 20p | oNanoz Sop f§ 7451 Duald-wide2-input AND-ORINVERT gates oI e IR 1 Neviarvulard i5e
AD140 50p|BFX29 25p|OCslZ 40p | 3822224 e D D RN VY VERT gates 18 160 i4h 120
AD149 B0p| BFX30 25p | 0C83 - 25p 250 ual 4ipas cpAndoR e b lay 1o 1 1 125 1 19
Apiel st |BFXst 25p(0Csd  25p|oNases 1sp § 7400 Dualéirpdbespandens Lo .- oo 2 L 26 1 1 500 T e
AD162 85| BFXS5 30p | 0C139  25p | 2N236DA 7472 Single J.K i flop (gated "“n Lo am : 2y 5 20p 1600 + 8p
AF114 2Bp§ BFX86 25p]0Cl40 40p 150 N 2495 Dusl 1K fip o gt mp” o aop 379 Erd 3ap 80p 2
AF115 25p| BFX87 25p0C141 80p|oN26es 4op | 7273 Dual IR ,‘,’o B g6 T s 37 3%y 3%  a0p
AF1i6 25p [ BFXS8 20p|0C170 psp|2N2sos gop ff 7470 DualD fipflop o .. - . as 4% a0y 33y asp JOC35 Mullard 50
AR 0 [IBRYLY $20HOCI7L! (20)li2NI00L 7478 Dusi K fipops with Presciaud Giear | 45 875 3y ly oo 25 + 45
AFL1S  0p| BEYS0 20p | 0Cu00 40p 250 B 7330 Guted Full Aader T il et = 80p 72 o7 595 550 100 1 40p
AF124 25p| BFY51 20p)0C201 78p | 2n2005 25p GrledjEuilAddert 2 " gl85  £1°15 £1.10 2100 90 500 + 350
AFI25 20p | BFY52 20p]0C202 80p )| 2N2905A A Bosbie "‘“‘”“‘f]”x’[‘,f{“"“’ %, A B 0 T0p 66 S 1000 1 309
AF126 20p | BFY53 150 | 0C206 95p gsp | 7182 °bil binary Ful Adder S a0 85 80 73p
AF127 205 | BEYS0 650 [OCP71 97p|2N2006 g0p § 7233 {bieblery Fulladder .. oo o L 355 sop 75 71p
AF139 30p | BSX20 150 | ORP12 50p | 2N2906A ] T At Eated vwr g‘;{“ oA iy 4y aer s 350 JaN2926Greenlop
AF180 50p | BEX21 2o | orroo 40y gp f 7488 Quadrple 2-input Exclusive OX gate SO 70 e 8y e 25 + 9p
AF¥IS1 45p | BBY27 8T140 15p)2oNoser o3p § 7480 BOD decade counter .. T siBe 955 905 80y 70p 100 1 8p
AF185 50p | BST95A 12p 8T141  20p | 2N2007A S epfLechle By © 200  65p  60p 555 500 + 6p
AF186 40p | BSY95 18p | TIP29A S0p 2o | 7402 Divide twelve counter o Doy 7 8p 60 s5p | 1000 + 35p
AF289  40p | BU10S 2225 ( TIPSOA 80p{oN20os 1sp § 7493 4-blt binaty counter .. .. . -+ -SSR+ + L 4
A8Y26 2op| BY100 15p | TIr31a 60p| 2N29% 1lop By Rt bitaif ey s 3 SRR -SSR a5y 60p
ASYs7 S0p) BY126 12 | TIP32A 70p | oN3011 20p §. 7208 Abituop-down shittregieter . o - .. S T 0 Sp OO0 RBCIOT All Makes
ASY28 25p| BY124 15p{ TIP33A 4N3053 20p 7408 -bnparal!el/uerln.lin/outshm,regls er ] 52- 2750 2'30 £l-'g5 s fop
ASY29 30p| BY182 90p £1-00| 2N3054 S0p ] 74100 8-bit bistable lacch .. ay n:gg 2 isOp i 70 23] ket
A8Z21 B5p| BYZ10 85p | Tip34a 2N3055 76p 74118 Hextuple Set-Reset latches .. o o (S 55!1 B 4611 u) 100 + 7
BA00 18p|BYZ11 30p £1-50 | 2N3525 74121 Monostable multivibrators .. e i 8 D ”D o 3 H D 70; 500 + 69
BA102 30p|DYZ12 30p|Tisas  4op £1-00 74141 BCD-Decimal decoder/Nixle driver .. .. £1-00 B 0D 0p %0 59
BAll0 25| BYZI3 25p|TIS50 12pfoN3el4 ssp § 74145 BOD-Declnal decoder (1- 4line) TTL O/P .. £1-50 £1-40 2130 41-10 #1-00 @ 1000 + 5p
BAlls  7p|BZY78£1-00 | TISS1 10p| 2N3702 10p § 74150 16-bit data selector/muitiplexer .. C g3 s.;ézo 53695 sg.b'l,s sg-os
BAX13 Sp|QETI02 85p ]| TIS52 10p| 2N3708 10p 75151 8-bit data selector/multiplexer ; 2 3 21-%7 g Do BILNE 51(_711).0 2N3055 Fairchild
BAX16 7p| GET103 25p | TI860 18p | 2N3704 12p 74153 Dual 4-line to 1-line data selector mu.ltplexer £1-3 1 -2 TSp
BAY31 7p| GET111 45p | T1861  20p | 2N3705 10p 74154 16-bit decoder/demuitiplexer .. .. £2-00 :}Zg £1-55 £1-30 5}32 25 + 65
BAY38 15p | GET113 25p | Tis62 25p| 2N3707 12 74155 Dual 2-line to4lmedecoderldemulhplewr .. £1-55 - £1-35 £110 £ p
BC107 10p{ GET114 20p | V4054 25p  2N3708 10p 741568 Duat 2-line to 4-line decoder/demultiplexer .. £1-55 £1-47 £1-85 £1-10 £1-08 100 + 50p
BClos 10p| GET115 50p | vRo25 85p | aN3714 74190 Sync decade up-down counter, 1-line mode .. £1-85 £1-85 21-75 £1.60 £1-50 500 + 40p
BC109 10p | GET116 55p | Wo1 30p £2.00 74191 Sync 4-bit up-down counter, 1-llne mode .. £1.95 £1-85 £1-75 £1-60 £1-50 1000 + 35p
BC109C 12p | GETS80 45p | W06 a5p [ ex3r15 74192 Sync decade up-down counter, 2-line mode .. £2-00 £1-80 £1-80 £1-65 21-55
BCI13 10p [ GET882 80p | ZTX 107 15p £2-20 74183 Sync 4-bit up-down counter, 2-line mode .. 22-00 £1-90 £1-80 £1-60 21-40 BYZI3Mullard 250
BC114 20p { GEXE6 ZTX108 12p | 2N3718 741868 Asynchronous presettable decade counter .. £1-50 £1-40 21-30 £1-10 £1-00 5
BCl115 20p £1-50 | ZTX 109 15p £2:85 74197 Asynchronous presettable 4-bit binary counter £1-50 £1-40 £1-30 £1-16  £1-00 25 4+ 20p
BCl16 20p | GM378A 55p ZTX300 12p | 2N3771 Complete data or the above In booklet 20 pages. Ref. 29, isaue 2 at 15p post paid. 100 + 17p
BCI16A 25D { MAT101 26p { ZTX 301 15p £8- Texas L.C. Handbook. Complete information on 100 types. 40D. Post 10p. 500 + i5p
BC117 20p{ MATI21 25p | ZTX 302 20p | 2oN3772 Integrated olrcuit sockets 14 pin D.I.L. 25p; 16 pin D.L.L. 30p. 1000 + 12p
BCL18  20p | MC724P 60p | ZrX 303 gop 22-05
BC119 30p | MJ420 80p | ZT X304 25p § 2N377 INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
BC134 20p | M7421 80p | ZTX500 15p £2-36 CIRCUITS CIRCUIT 8 Watt Amplifier Stud with . 25 + 8p
BC135 15p] MJ2801  of ZTX501 15p | aN37s1 MFC4000 55p § SL403D ud e 100 + 7p
BC136  20p 21-10 | 2TX502 20p £2-75 § MFC4010P 800 ¥ Complete with 8-page P.1 Current 1-11 500 + 6p
BC137 20p | MJ2001 ZTX503 17p | 2N3819 35p 1c12 £2:50 B booklet, circuits Type volts 1000 1 58
BC138 20p 21:50 | ZTX504 40p | 2N3820 55p | PA246 2150 B 273 date g SC35A 100 3amps 80p
BC147  12p | MIEJ40 50p | ZTX531 26p { 2N3823 50p TADI100 £1-50 £1-50 SC36B 200 3amps S8fp
BC148 %ov MIESTO0 20p  INO14 7D 2N3824 98p TADID 515'503 ea. 8C35D 400 3 amps 90p | 0C28 Muilard 60p
BC149 12p [ MJE371 80p | INO16  10p | 2N3903 20p 72
BC163  20p | MIES520 75p { IN4148 7p | 2N3o06 25p 702C (TO3) 75p ZENER DIODES S(CmA lgg gamp& ﬂggg '%(s) 1 :3;:
BCI64 20p | MJES521 70p | 1844  7p| 2N4058 12p | 709C (TO5) 45p 1- 925 100 500 1000 | SC40B 2 aInng 500 4 45p
BC167 15p [ MIE2955  |18921  7p|oN4081 12p | 709C(D.IL)  45p 24 + + + 8CA0D 400 6amps £1:00 1000 + 40p
BO169 gp 5 £1-10 | 18922  8p | 2N4032 12p ;ﬁggggz 51[;80 40%12@’88 SC45A 100 10 ampe £1-05
BC169C 15p | MTE3055  {2G301 28 | 2N4239 18p D A 200 10 amps £1-15
BC177  20p 75p | 26302 30p | 2N4290 12p MC1203P £2:00 series* 12p 10p 8p 7p 6p sg:gg 400 10 amss :1,25 2N38|9 Texas JSD
BC178  20p | MPSA06 25p | 2G303 35p | 2N4871 85p | MC1304P £2-25 B 1} watt 04 100 3135
BCI79  20p | MPSA5620p [ oN404 20p | 2N5457 30p SL403D £1-50 ZL geries  25p 23p 20p 17p 15p 305 15 amps |oo + :.sp
BCIB2L 10p | MPSA7015p | 2N696  15p | 2N5458 85p 741C(DIL) 75p § 3watt SC50B 200 15 amps £1-45 S00 + 20p
BC183L 10p | MPSU06 50p | aN697 15p | 2N5459 40p 914(T05) 40p 3TZ series 30p 27p 25p 22p 20p SC50D 400 15 amps £175 | 1000 + |1p
BC184L 18p { MPSU56 55p | aNe98  30p [ 40250  50p 923(T05) 40p § 10 watt 8C40E 500 6 amps £1-25
BC212L 12p | NKT214 20p | 2N706 10p | 40360 40p TOSHIBA Z8 series  -+40p 87p 35p 30p 25p SC46E 500 10 amps £1-45 J§ BCIO0B and 9
BC213L 12p| NKT216 35p | aN706A 13p| 40361 40p 20 watt amp.  £4-47 Alltypesare 5%, Wire Ended -+ these T b £1.95 All Makes 10
BO214L 15p | NKT403 75p | aN708 15p | 40363 50p | TOBHIBA - ] Stud. in voltages 33100 volt in all 5 amps 1 Makes, Lop
BCY30 35p NKT40455v 9N930 20p | 40430 £1-00 Pre amp £1-50 standard values. *3-3-33 voit. DIAC 8D2 2560 100 1 79
BCY31 40p|O0A5  25p |2N987 40p| 40543  85p 2 500 1 6p
BCY32 680p omo 25p § 2N1131 25p [ 40594 £1- os SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 + 5
BCY33 80p)0A47 10p]2N1132 25p| 40595 £1-05 § 1 AMP MINIATURE PLASTIC WIRE ENDED [ Miniature Potted Silicon §” X 1* X 8" P
BCY34 35p| 0A70 10p | 2N1302 18p 40636 £1.10 | Type P.L.V. 1-49 50+ 100+ 500+ 1000+ Cur- -
BCY38 45p| 0A79 10p IN4001 50 6p S5p 4ip 4p 3ip Type P.L.V.rent 1-12 Type P.I.V.reat 1-11 AD161 AD1&2 35p
BCY39 0A8L  8p Full transistor IN4002 100 7p 6p B5p 4ip 4p Q1002 100 2a 55p 4004 400 4a  7bp eac!
£1-00[ 0A%0  8p list available— IN4003 200 8p 7p 6p &p 4dp B 2002 200 2a 65p 6004 600 4a  8Op 25 + 32p
BCY40 50p|0asr 7 iS; 0 IN4004 400 8p 7p 6p 5p 4ip B4002 400 2 75p 1006 100 6a  70p 100 + 28p
BCY70 15p| OA95 7 send for your 1N4005 600 10p fp 8p 7P 8p 6002 600 2a 80p 2006 200 6a 75p 500 + 25p
BCY71 20p|0A200 7p free copy today! IN4006 800 12p 10p $9p 8p kil 1004 100 4a 85p 4006 400 6a $1-00 1000 + 22p
BCY72 15p) 0a202 10p IN4007 1000 15p 120 10p 9p Sp § 2004 200 4a 70p 6006 600 6a £1-10
—
OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS —10% 12+: 15% 25+ : 20% 100+ — DELIVERY IS FROM STOCK

] 4 NEW LiST - NEW PRICES | DISCOUNTS We'respectiully ask
SEMI:CONDUCTOR DEPARTMENT 1971 TRANSISTOR 10%, 12+ customecs 1o include
303 EDGWARE RD., tONDON, W2. TEL: 01-723 1008/3 ] LIST 1500+ 16% 25+ }

SEND FOR VDUHFR!E n%1un+

RADIO LTD. CALLERS 356 EDGWARE ROAD W2: | coey TOOAY. .. 0STAGE? uuonn: $] & seins postage o
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FOR

WICKS 225c..ns

ELAC
SPEAKERS

8N 8” Round

£3-50. P, & P. 25p,
TW4/16 3" Tweeter
£1-60. P. & P. 20p,

Special Offer!
Grundig GDM312

Dynamic Micro-~
phones. List £7.35

QUR PRICE £3.
P & P 30p

Hi-Fi Stereo
Headphones

(Value £5-00)
Only £2-25 inc. post.

Speaker Cloth

Best quality. Width
36", Under half price at
55p per yd. Black with
sitver fleck, will blend
with any room sefting.
End of stock line. yds
and yds must go.
Send S.A.E. for

other samptes.

Plugs, Sockets
and Leads.

Phono plugs; 3p each
30p per dozen.
2 pin Din spkr. plugs
oS o

ein Din plugs.
15p each
§ pin Din plugs.
13p each.
§ pin Din sockets
{chassls) Tp each.
Stereo Jack Sockets
c/ect. 13p each.
Phono sockets
{chassis) 2 way 3p; 3
way 4p; 4 way Sp.
&it, stereo [ead 5 pin
Din to openend. 45p
6ft. stereo lead 2
phono to open end. 37p
121t sphr. lead 2 pin
Dinto open end. 40p.
Please add P& P 5p.

100 Mixed
Resistors

$ watt 10% all best
quatity (no ex govern-
ment} 40p.,

Pots

100K x 100K Iins & Logs.
stereo, 35p Inc. post.
100K DP switch stereo,
log. 48p inc, post,

50K singie Baiance.
18p inc. post.

4 B.A. brass nuts
50 for 25p inc. post.

E.A. STEREO AMPLIFIER:

All transistor, 5 wnﬁsppar channel; In attractive
teak veneered sieeve. Frequency response
40-20.000 Hz 13dB. Controis: On-off volume:
Bass: Treble: 8 H
dack. Ceramic or Magnetic PU, Radio and

Tape Inputs: Tape output and 8 ohm speaker
output, Fully guaranteed 12 months parts.

6 months free service. Size 141"W x 93”D x 4}"H

approx.
£186-50 Inc. post.

2 WAY SPEAKER SYSTEM:

ideal for use with above ampl|fler. 8* twin cone

Bass speaker and 3” tweeter, fifted In extremely
) teak d cabinet, Size: 164"H x

104°W x 97D, 8 ohms handle 10 watts.

£7-50 each inc. Carr.

STEREO PACKAGE DEAL

E.A. Stereo Amblifier with pair of 2-way
Speaker Systems (detailed above) plus Garrard
2025TC with slereo cartridge, teak plinth and
cover and all leads and plugs.

ONLY £44-00. CARR. PAID.

GARRARD OFFERS

Garrard SP25 Mk 1M (Rec. Price £15-85)

Our Price £11-25 Carr. 50p.

Garrard SP25 Mk 111 ready wired in beautiful
teak plinth with tinted perspex cover. (Fitted
with S-pin DIN plug or phono plugs—state
choice). (Rec. Price £23-19). Qur Price £16.
Carr. 75p.

Or with choice of fitted cartridges.

$P25 Mk [1)/Sonotone BTAHC (Rec. Price
£27-29) Our Price £18. Carr. 75p.

S$P25 Mk Hl/Shure M3DM (Rec. Price £31:02)
Our Price £20. Carr. 75p.

SP25 Mk il/Goldring G800 (Rec. Price £36°19)
Our Price £21. Carr. 75p

SP25 Mk I1i/Shure M3SE (Rec. Price £36-16)
Our Price £21. Carr. & Ins. 75p.

Note/ Garrard SLE5B (Automatlc Changer -
version of SP25 Mk 111) alternatively supplied—
please add £3 to above prices. .
Garrard AP76 (Rec. Price £27-85)

Our Price £19:85. Carr. & Ins, 50p.

Garrard APTS ready wired in beautiful teak
plinth with perspex cover (fitted with 5 pin

DiIN or Phono plugs). Please state cholce.
(Rec. Price £39-85). Our Price £23-94

Carr. & Ins. 78p.

OR WITH CHOICE OF FITTED
CARTRIDGES.

Garrard AP76/Shure M3D (Rec. Price £47+26)
Our Price £29-94. Carr. & Ins. 78p.

Garrard AP76/Shure M55E (Rec. Price £32:82),
Our Price £32 35, Carr. & ins. 75p.

Garrard AP76/Goldring G808 (Rec. Price £52-82)
Our Price £32:35. Carr. & Ins. 78p.

Garrard 2025TC fitted with stereo/mono
cartridge. £8-99. Casr. Paid.

TEAKPLINTH&PERSPEXCOVER
Ready cut to take 2025TC, SP25 1li, SL65B
avaliable at £4:98. Carr. & Ins. 35p.

STEREO DIAMOND
CARTRIDGES

SHURE M3DM £5-00; M44-7 £6-97: M44E £7-50;
MSSE £9°50; M75EJ £16-00

SONOTONE $TAHCD £1-99

GOLDRING 850 £5.50; 800 £9:00; 800F £12-50;
800 SUPER E £16-65.

£. & P. 18p any type.

SPECIAL PURCHASE!
GRUNDIG Hi-Fl TAPE IN LIBRARY
BOXES

GL15. 53" LP 1208 #t.
{Rec. Price £1:97)

OUR PRICE £1-25, Post 10p
(3 or more post free)

® Guaranteed all brand new best quality goods.
@ All enquities SAE please.

D. T.WICKS & CO. 49 North Statibn Rd,

Colichester, Essex.

CALLERS WELCOME—Monday-Saturday—9 a.m. to 1 p.m., 2.15 p.m. to
6 p.m., Thursdays, 9 a.m. to 1 p.m.

Tel: (0206} 78807

LOWE ELECTRONICS

119 CAVENDISH ROAD, MATLOCK,
DERBYSHIRE. DE4 3HE

TEL. MATLOCK 2817 or 2430 9 a.m.—9 p.m.

G3UBO & GIMME

For the few who have learnt the rather bitcer tesson that ““fantastic
and fabulous bargains” usually carry a built-in catch, that for junk
prices you usually get junk, and that the nice dealer isn't really
giving you something for nothing. To those few who feel that if
they get what they pay for they haven't done too badly, we would
iike to mention that in the field of Amateur Communications and
allied equipment, our name is top of the fist.

We are the actual importers of Yaesu Musen Amateur Band
Receivers, Transmicters and Transceivers, along with a wide range
of accessories such as Aerials (beams, verticals, mobile whips),
Filters (mechanical, crystal, high pass, low pass), Digital Voltmeters,
Digital clocks, Digital frequency meters, Headsets, Morse keys,
Electronic keyers, Microphones, Valves, R.F. wattmeter/dummy
loads to mention just a few. We have a very good second-hand
selection of the best Amateur equipment and can service your

ions equip t for you. Everything we sell carries a
full money-back guarantee.

To mention just one specific piece of equipment that we feel js
unbeatable:—Yaesu YC-305 Counter. A frequency meter counting
to over 30 MHz and reading to cycles, mains or battery, 5 digit
readout. A professional piece of laboratory equipment at a very
low price. Brand new £€97.50.

SEND us 2 LARGE s.a.e. and we'll fill it with guff on all our gear-
For Amateur Radio products of high quality at fair prices—you
want us. Psst!! You want earth shattering bargains? Free gifes?
Enormous discounts? Try further down the road, sir.

Hours: Tuesday to Saturday 9-5.30 (closed for lunch |-2 and all day
Monday).

RSGB BOOKS FOR YOU

RADIO DATA

REFERENCE BOOK
Third (1972) edition
Compiled by G. R. Jessop, CEng, MIERE, G6JP
Completely revised and updated

An invaluable source of essential radio data conven-
iently gathered into one hard-bound volume.
150 pages £1 post paid

VHF-UHF MANUAL
By G. R. Jessop, CEng, MIERE, G6JP

Transmitters, receivers and test equipment for use
at vhf and uhf are ali fully covered on a practical
basis in this second edition, £1-80 post paid

RADIO COMMUNICATION
HANDBOOK

832 pages of - everything in the science of radio
communication. The Handbook's U.K. origin en-
sures easy availability of components. Complete
coverage of the technical & constructional fields.
A superb hard-bound volume. £4-10 post paid

These are three of a complete range of technical
publications, log books and maps, all obtainable from ;
RADIO SOCIETY OF GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WC1N 2AE
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Referring again to our previous arguments, we say
that the current flowing in the base bias chain, Rl
and R2, should be about five times the base current
of the transistor. In our circuit, we have the emitter
taken directly to the negative line, and we know
that the base-emitter voltage of a silicon transistor
is normally 0-6V. So we can calculate the value of
R1, since the voltage across it must be 0-6V and
the current through it five times the base current of
2-6u4A. If we do our sums correctly, the answer will
be:

0-6V 0-6X%10°

5XIn(2-61A) 13

The nearest preferred value in the 5% range will
be 47kQ.

The voltage across R2 will be the supply voltage,
8 volts, minus the base voltage of 0:-6V=7-4V. The
current will be six times Iy, that is the current in R1
plus the original base current. So:

Vee— Vi 8—0-6 74 X 106

R2= = =
6 X1 15-6X 105 156
The nearest preferred value is 470k.

Rl =46,1544.

=474,3590.

Input resistance

We have talked before about input resistance and
our own experiences in trying to match equipment,
about which manufacturers have given inadequate
information, show that this is a difficult field. ‘Fings
ain’t always wot they seem ter be!’

The input resistance of the transistor (looking into
its base and ignoring R1 and R2) is hi.. Fig. 43 shows
that Mullard graph for the BC109, idealised for the
conditions under which we are using the transistor—
that is, with unnecessary information omitted. We
have done this here, at Michael’s insistence, because,
to the layman, there is nothing more confusing than
a graph filled with curves and references he is not
called upon to use.

Here, we have indicated that the hi is a little
over 10kQ. If we had no graph, we should have to
calculate :

250
hie=r, Xh;, wherer,.=——«—
I. (mA)
25
s0 hie=—X450 or 11-25k(}, which is reasonably near
1

the plotted figure in this case.

, = aa
hie & = f=1kHz HEi-
) 5 gt il PEELOR
102 ' : —
] -
o vl 5 e 4 R
4 g T
oy i ,_,_M._.._a.“
85— S ] -
3 ' ~I} -
il 1 o | I |
1072 1071 >y MR o ° 712
Ic(mA)

Fig. 43. This graph will give the input resistance, hie, Of the transistor.

The input resistance of the stage, and not just
the hie, is the latter shunted by the parallel combina- -
tion of R1 and R2. This is as far as a.c. is concerned.
(In parallel, because to a.c. signals, by reason of the
low impedance of Cae, the top of R2 is effectively
connected to the bottom of R1.)

So we calculate for hi, Rl and R2 in parallel,
arriving at:

1 1 1
+ +
11kQ 47k . 470kQ

If there are to be 5 volts between collector and
emitter, then we must have a voltage drop across Re
of 8—5 (Vgc— Veg). This works out to 3 volts and if
the collector current is chosen to be 1mA, the
resistance of the load Re:

3volts 3,000

=8 Tk{) approx.

ImA 1
The nearest preferred value to a 3kQ resistor we
shall get in the 5% range is 2-7kQ. That’s near
enough.

Gain

Stage voltage gain (Ay) is equal to R. divided by
the emitter resistance. In this case we are concerned
with the effective internal emitter resistance, re,
which you will remember, caused some confusion
earlier, and is calculated from the formula:

25 :
Ie=———=250.
I. (mA)
The stage gain, Av, becomes:
R. 2,700
—_= =108
Te 25

We made some comment on the principle of
selecting transistors so this may be the place to
underline the importance of parameter variations
on the validity of some associated calculations. In
this case, if I. changes, so does r.. We chose our
collector current and took a ‘typical’ Hry from the
graph. But collector current (actual) depends on base
current and actual hgg. So if the selected transistor
has an hypp that differs, I will differ, r. will be
affected and the.stage gain may be quite different
from that calculated. Hard world, isn’t it?

Adding an external R.

In the previous case, that of Fig. 40, we had the
emitter firmly strapped to ‘earth’ so the emitter
voltage was the same as the negative supply line.
What happens to the stage and its performance if
we now insert a resistance in this emitter, in the
position R. of Figs 44 (a and b)?

Quite simply, the stage gain is altered and at the
same time the input resistance, Rry, is increased.

Basing our calculations on some of the factors we
have already, we can choose a convenient value of
resistor for Re and work out what differences it will
make. First, V,, is 8V; I, lmA; R,, 2-7kQ} and our
R. will be, let us say 47€). Then V,=I,XR,=1mA X47
ohms=0-047V.

The emitter current is the collector current plus
base current, or Ie=I.~+1I;. Since the base current of
the transistor (2-6uxA) is very small in comparison
with the collector current of 1mA, it is convenient
to ignore it, satisfied that there will be only a
negligible amount of error. So we can say, effectively,

165 -
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(o)

Fig. 44. (a) Theoretical coilector follower

circuit, showing voltage and current distri-

bution. (b) shows the symbolic representa-

tion with R1 and R2 values indicated
relative to Ip.

Ve=Vo+ Ve (Note:—the base-emitter voltage of a
silicon transistor, when it is forward biased, as in
normal operation, is about 0-6V). Thus, Vy=0-047+
0-6=0-65V, which is also the voltage across Rl.
Vb 0-65
Rl=

= . =50k, approx.
5XI, 5X2-6X10-°

To the nearest preferred value in the 5% range,
we can choose 47ke.
Vcc_ Vh 8 —0: 65

R2= = =47] -154kQ)

S 6XIpy 15-6X10—5

Again, we choose the nearest preferred value, and

settle for 470kQ in the 5% range.

Having added R., we now have to take account of
its presence in the voltage gain formula, Av:

Re 2,700

= =375

(Re-tre) 47425
Input impedance

We were content to deal with hi, previously, the
input resistance (impedance) of the.transistor, look-
ing into the base with Rl and R2 ignored. Now that
we have added Re, we must allow for it in calculat-
ing the input impedance, and we shall be dealing
with Rin:

Rin=(Re+re)(hfe+l)=(47+25)(450+1)=32'472k9.

The shunting effect of R1 and R2 has to be con-
sidered again, as far as a.c. is concerned, so the
stage input resistance Ry is calculated as before:

1 1 1 1 1 1 1

== + + = + +

By Rl R2Z Rin 47kQ  470kO

=18-3kQ), approx.

Negative feedback enters into matters at this
point. We have not fitted any bypass capacitor across

32kQ

166

the emitter resistor. This has allowed series nega-
tive feedback to take place, and the gain of the
stage is reduced by the negative feedback. As it
effectively changes the value of Re.tre the stage
input resistance is also affected. This feature is
widely used in transistor circuitry, where negative
feedback is employed to set the stage gain, alter
the input impedance, improve the frequency . res-
ponse and reduce harmonic distortion.

To demonstrate the differences that are obtained
when R. is inserted, and then altered, the accom-
panying table has been prepared. Calculations which
back these figures are based on the foregoing
formulae, as worked out for an Re. of 47Q, which
we have used. We are assuming a V. of 8V, and R.
of 2-7kQ), using a BC109 transistor. We have taken
the figures calculated and measured for no Re and
for four different resistive values.

R. Q 0 47 | 100 | 220 | 470
Output impedance <27k | 2-7k { 2:Tk | 2-7k | 2-7k
R1 (kQ) . 47 47 47 56 82
R2 (kQ) 470 | 470 | 470 | 470 | 390
Rin (kQ) measured 86 | 195} 26 {36-3| 52
Rin (kQ) calculated 87 [ 183 25 |34-3, 52
A, (voltage gain)

measured 120 | 35 19 | 10-5; 54
A, calculated 108 | 375} 21-6| 11 5-74

Table indicating the changes in the circuit characieristics with different
values of Re.

Finally, a paragraph on coupling and decoupling.
We have already stated that Rgec is dropping 1V
and we know that the approximate current through
it will be 1mA so from this we can calculate its
value,
1V

Rgee= =1k

ImA :

We can take it that the decoupling capacitor,
Caec i as before, that is 100u4F. Cou is similar, at
10.F and Cin will vary with the stage input resistance
for optimum value. Using the rule-of-thumb method,
1uF into 100k(), and applying this to measured values
of Rry, we can See that this will vary from a mere
0-1uF (actual value 0-086pF) to greater than 0-5pF.

TO BE CONTINUED

Back Numbers

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

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

Reference to past issues of the magazines
may sometimes be obtained at certain public
libraries who may hold bound volumes. A few
Libraries are said to offer a photostat service.
Alternatively, we are always willing to insert
a free request for specific back numbers in our
“CQ” column which appears in most issues.
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BRAND NEW
GUARANTEED

SEMICONDUCTORS & COMPONENTS

SOLE AGENTS FOR SOLID STATES DEVICES INC,, (U.5.A.), IN UK.

RETURN OF POST
SERVICE

TRANSISTORS
26301 20p 40310 45p BC2WL  13p
201302 20p 40311 35p BCY30 27ip
2303 20p 40312 47ip BCY3l  30p
20306 421p 40314  37ip BCY32  50p
26308 30p 40320 A7ip BCYS33  25p
2G309 80p ©2N23417 87ip 40323  82ip BCY34  30p
26371 15p 283570 £1.25 40824  47ip BCY38  40p
201374 20p 9N3572 97ip 40326  37ip BCY39  60p
26381 } 40329 30p BCY40  50p
2N404 40344  27tp BCY42  15p
2N696 40347  57%ip BCY43  15p
2N697 40348 52ip BCY54 82ip
2N698 40360 42lp BCY58 23ip
2N706 40361  471p BCY539  28ip
9N7054 12ip 9N3705  10p 40362  57ip BCY60 97ip
2N708 15p 2N3706  09p 40370  32ip BCY70  20p
2N709  @2ip 2N3707  1lp 40406  57ip BCY71  25p
2N718 25p 2N3708  07p 40407 40p BCY?2 173p
2N726 521p BCZI0  27ip
2N727 62lp BCZ1l  42lp
oNo14 57ip BDII6 £1-124
2N916 35p BDI2I  65p
2N918 57:p BDI23  82ip
2Ng29 30p BDI124  &0p
25930 20p BDI3I  75p
2N1690 25p BDI32  85p
2X1091 20p BDY10 £1-37}
2N1131 22ip BDY1l £1-621
2N1132 25p BDY17 £1-50
281302 62ip BDYIR £1-75
251303 3 385 37ip BDY10 £1-971
2N1304 22ip wasoh A 85p ACY17 27ip BDY20 £1-12}
9N1305 22ip 9N385%  25p ACYI8  25p BDYR8 97ip
2N1306  25p 2N38")8A 30p ACY19  25p BDY60 £1-25
2N1307 E 2 BDY61 £1:25
2N1308 BDYS2 £1-00
2N1300 BF115 25p
2N1507 BF117  47ip
2N1613 RF163 37ip
2N163 BF167 18p
2N 1632 BF173 19p
2N1638 BFI177  30p
2N1639  271p BFI7S  30p
SN 18718 £1-00 BF179  30p
2N1711  25p BF180  36p
2N18%6  821p BF181  82ip
2X1893 BF184  25p
2N2147 BF185 42ip
2N2148 BF194 17ip
2N2160 BF195 15p
2N2193 Op BF186  42ip
2N2193A 42xp BF197  42ip
2N2194A  30p BF198  42ip
2N2217 BF200  52ip
2N2218 BF224  14p
2N221 BF225 19p
2 BF237 23p
2 238 23p
2Naze BF244  23p
2N2970 BFW6AL  47ip
2N2297 BFX12 22ip
2N2368 BFX13 22ip
2N2360  17ip B¥X29  30p
2N2369A 17;1, BFX30 30p
2N2410 421p BFX42 87ip
2N92483 27 1p BFX44 37ip
2N2484 821 BFX68 671p
2N2339  29ip BFX84 25p
2N2540 22ip BFX85 32lp
2N2613 35 BFXB86 25p
2N2614 BPXS7 27p
2N2646  52kp BFXS88  85p
2N2696 82ip BFX89  621p
aN2711 BFX903A 70p
2N2712 BFY10 32p
2N2713  274p BFY1l 42ip
2N2714 3 BFY17 22ip
oN2865  621p BFY18 32ip
2N2904  30p BFY19 32ip
2N2904A szigp 3 BFY20  £1-60
UN2905 874p 9N5308 37ip BCI13 15p BryY21 4%ip
2N2905A 40p 2N5309 62ip BCl15 15p BFY24 45p
2N2006  ®5p 9N5310 42ip BCl16A 15p BFY25  25p
2N2906A 27ip 2N5354 97ip BC1I8 1gp BFY26  20p
80p 2N5355 274 BFY29  50p
15p 2N3356 3 BFPY30  50p
15p 9N5365 BFY41  50p
15p 2N5366 BFY43 623p
2N5367 BFY50  23p
Green 14p 2N5457 BFY51  20p
Yeliow 12ip 28005 BFY52  28p
Orange 12ip 28020 BFY532 17p
2N3011  80p 28102 RFY56A 57ip
2N3014 8Rip 28103 BFY75  20p
2N3053  18p 928104 BEFY76 42ip
9N3054  48p 2S501 BFY77 57ip
2N3055  €2p 28302 BFY90 67ip
2N3133  80p 28503 BFWS8 271p
2N3134  30p 3N83 RFW39  25p
2N3135  25p 3N1u8 BFW60  25p
2N3136  25p 3N140 BPX25 £1-85
9N3390  25p 3N141 BPX20 £1-80
2N3391  20p 3N142 BPY10 £145
2N3391A 80p 3N143 BRY3) 8Vip
2N3392 173p 3N152 BSX19 17ip
233293  15p R.C.A. 5 BSX20 17ip
2N3394  15p 40050 5 10p BSX21 87ip
ON3402  92Lp 40251 32ip BC1#3 09p BSY26 45p
aN3403 22ip 40309  $2p BCI84  1lp BRX27 4p

BSX28  32ip
BSX60 82ip
BSXA1  62p
BSX76 28t
BSX77 27ip
BSX78 27ip
BSY10 97ip
BSY11l  27ip
BSY24  15p
B3Y25  15p
BSY26  17ip
BSY27 173p
BSY28  17ip
BSY29 17ip
BSY32  25p
BSY36  25p
BSY37  25p
BSY38 1p
BSY39 22ip
BSY40 32ip
BSY51  321p
BSY52  321p
BSY53  87ip
BSY54  40p
BSY56  90p
BSY78  47ip
BSY79  45p
BSYS2  52ip
BSY90  57ip
BSY95A 12ip
DSW41  42ip
BEW70  27ip
111 75ip
C424 27p
425 55p
C496 40p
C428 8%ip
C744 30p
DI6P1  87ip
D16P2  40p
DIBP3  8§7ip
DI6P4  40p
GET102  30p
GET113  20p
GET114  20p
GET118  20p
GET11S  20p
GET120 521p
GETR73 123
GETS80
GETS87
GET889
GET890
GETB896
GET897
GETR9R
MJ400

MJ420

MJ421

MJ430

MJ440

MJ480

MJ4B]

MJ 490

MI491 £1-37%
MI1800 £2- 17E
MJIE340 621p
MJE520  60p
MIE521  78p
MPFI02 42ip
MPF103 387ip
MPF104 87ip
MPF105 871

P
MPS3638 321p
NKT0012 471p

NKT124
NKTi124
NKT126
NKTI28
NKT135
NKT137
NKT210
NKT211
NKT212
NKT213
NKT214
NKT215
NKT216
NKT217
NKT219
NET223
NKT224
NKT225
NKT229
NKT237
NKT238
NEKT240
NKT241
NKT242
NKT243
NKT244
NKT245
NKT261
NKT262
NKT264
NKT271
NKT272
NKT274
NKT275

421p

NKToRL 27ip
NKT401 87ip
NKT402 90p
NKT403
NET404
NKT405
NKT406
NKT451
NKT452
NKT453
NKTso:anmp
NKT613F821p
NKF674F 30p
NKT677F 30p
NKT713  25p
NKT781 80p
NKT10419 30p
NKT10439

37
NKT19519
NEKT20329
NKT20239
NKT80111
NKT86112
P

NKT80113

NKT80211
2tp

NEKT80212
p

NEKT80213

92,

NEKT80214
NKTSO?I;’;’
NKT80216
921p
0c20 T5p
0C22 50p
0c23 60p
0C24 60p
0oCos 50p
2 2740
621p
82ip
50p
821p
22ip
25p
20p
12%p
150
185p
12%p
12%p
32%p
221p
221p
D 30p
0C81 200
0CRID  221p
0OCR3 250
0Cs4 25p
0Cc139  32ip
0C14n 323
0C170 30n
0oC171 30p
0C200 40p
0C201 80p
0C202 75p
0C203  421p
0C204 421y
0205 f0n
0207 759
OCP71  421p
ORP12  50p
OonPeL 50n
PR4GA 221p
TTS34  624p
TIS43 27
TTS44 10p
TT345 100
TIS46 1ip
TT847 11p
TTS48 121p

TYS49 12%p
TI850
TI%51
TT852
TISA3
TTSRO
TI8A1
TTSA2
TIP29A
TTPR0A
TIPALA 62%p
TIP2A  75p
TIP33A
£1-0230
TIP34A £2:06
TIP35A £2-90
TIP36A £3-88

Post & Packing !3p per order. Europe 25p. Commonwealth (Air) 65p (MINL)
Matching charge (audio transistors only) |5p extra per pair.
Prices subject to alteration without prior notice.

TTL. LOGIC I.C. NEW PRICES

1-11 12-24 1-11 12-24 1-11 12-24

p £p £p  £p £p  £p
SN7400 020 018 &N7433 080 075 SN7472  0-82 030
8N7401 020 018 SN7437 064 008 SN7473 0-48 0-41
SN7402 020 018 SN7438 064 060 BSN7474 043 041
8N7403 020 0-18 SN7440 023 021 SN7475 (-4 034
S8N7405 020 018 SN7441AN 0-87 088 BN7476 045 044
SN7406 080 075 SN7442 085 081 SN7480 070 065
8N'7407 080 075 SN7443 288 270 SN7481 1-40 1.38
SN7408 020 018 SN7444 286 270 SN7482 087 082
8N7409 020 018 SN7445 250 240 BNT7483 087 082
SN7410 020 018 SN7446 100 095 SN7484 200 185
SN7411 023 021 SN7447 1-00 095 SN7485 3-62 3-40
SN7412 048 046 SN7448  1.00 095 SN7486 0-33 0-30
8N7413 0-40 638 SN7449 1-00 095 SN7490 087 084
SN7420 020 0-18 8N7450  0-20 0-18 SN7491AN 131 110
8N7423 0-51 047 SN7451 020 018 SN7492 087 084
SN7427 048 045 SN7453 020 018 SN7493 087 084
SN7428 080 075 SN7454 020 0-18 SN7494  0-87 084
SN7430 028 0-15 SN7460 020 0-18 SN7495 0-87 084
SN7432 048 042 8N7470 040 088 8NT496 087 084

MULLARD SUB-MIN ELECTROLYTIC

0425 range axial lead

Values: (uF/V); 0-64/64 1/40;

16/25;
6-4/6-4; 6:4/25; 8/40; 16/16; 16/64; 12 5/25 16/40;
25/25; 32/10; 32/40; 40/1F; 50/6-4; 50/25; 50/40;

5/2
80/25; 100/6-4; 125/10; 125/16: 200[1

8p each
25{64; 4/10; 4/40;
20/16; 20/64; 25/6-4;
64/10; 80{2-5; 80/16;

2:5/16:

SILICON RECTIFIERS

PIV 50 100 200 400 600 800 1000 1200
1A 8p 9p 10p 11 1%p 15p 20p —
3A 15p 170  20p 2221) 25p 27p 3 85p
6A — 25p 30p 324p  85p — —
10A — 52%p B§7p 85p 7p 86ip 97ip 21-25
154 —  5%p GZip 72p  80p  97ip £1-20 21-67%
35A 80p 90p £1-00 £1-25 £1-50 2£2-5 —
}ampand 3 amp are plastic encapsulation.
DIODES & RECTIFIERS
IN34A  10p AA11S  7p BAX16 12ip  FST3/4 28ip
IN914 7 AA129 15 BAY18 1%p 0A5 17p
INO16 70 AAZ13 12 BAY3l 7 0AL10  20p
IN4007 20p AAZ15  1%p BAY38 25p 0A9 10p
1844 7 AAZ17T  10p BY100 15p 0A47 8p
18113 15p BA100 15p BY103 22 0A70 7
IS120 12p BAIO2 25p BY122 4%7p 0OA78  10p
IS121  l4p BA110  25p BY1 15p 0A79 7
18130 8p BAll4 15p BY126 15p 0A81 8p
18131 10p BAIS  7p BY127 1% 0A82  10p
18132 12p BAl4l  17p BY164 &7 0A90) 7w
15920 i BAl42 17D BYX1i0 22 0A91 ™
18922 8p BAl44 12p BYZ10  85p 0A95 7
18923 12p BAl45 17p BYZ11 32 OA200 k)
15940 5p BAl54  12p BYZ12 30p 0A202 10p
BAXI13 5p BYZ13 25p TIV307 50p
OPTOELECTRONICS BRIDGE RECTIFIERS
A. PIV | A.PIV
MINITRON 3015F 7-SEGMENT
INDICATOR (16 PIN DIL) #8-00 | 1 100 879 | 4 &0 60
May be driven by 8N7447 14140 57 1 200 80’?
2 50 32p
GNP-7AH COLD CATHODE | u 200 41p | § 200 805
TUBE SIDE VIEWING. 0-9 and | 5 400  4gp 6 400 £110
TWO DECIMAL Pong'rs, Maybe | -
s el vAS NI TR MULLARD €280 M/FOIL
TIL 209 LIGHT EMITTING | CAPACITORS
DIODE, Made by TEXAS INST. | 001, 0-022, 0-033, 0-047 8p each
(Red). 85p 0-068, 010 . .. 4p each
015, 0-22, 0.33 5p eagl;
9 PHOTORESISTO 0-47 .-
B99OO S R 88p e R
1uF 14p
VEROBOARD 1-3uf . 21p
0.1, 0.1 2.2uF . 25p
Matrix Matrix
g% x g;m ;gp ggg WIRE-WOUND RESISTORS
x bin D o,
35 % 33in 25p 25p Qin;vya;tt 6% {(up to 270 ohms
33 x 5in 30p 29p 5 watt 5% (up to 8-2k Q only), 9p

5 %X 17in (Plain) 82p =

Vero Pins {Bag of 36) 20p

Vero Cutter 45p

Pin insertion Tools (-1 and -15
matrix) at 55p.

““SCORPIO"” CAP
DISCHARGE IGNITION
SYSTEM

TE
(As published in P.E. Nov.
’71). Complete kit £10-00

P. & P. 50p.

RESISTORS
Carbon Film

watt 59%,1p. $W,1W & 2W

watt 5%, 1p E12 Series

 §wath S% Lip

watt 2%, M/O

watt 10%, 2ip lW & tW
2 watt 10%, 6p E24 Series.

10 watt 5% (up to 26k Q only),
10p

POTENTIOMETERS

Carbon:

Log. or Lin., less switch, 16p

Log. or Lin., with switch, 25p
Wire-wound Pots (3W), 38p

Twin Ganged Stereo Pots, Log.
or Lin. 40p.

PRESETS (CARBON)

0-1Watt 6p  VERTICAL
0-2 Watt  6p OR
0-3 Watt 7ip HORIZONTAL

P.W. Digital Clock
Complete Kit (less box) as in

20 ,50 April °72 issue.

Tel. 01-452 0161,2/3
Telex 21492

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

Send 15p for Comprehensive price lists

(ine, P. & P.)
CALLERS WELCOME
HRS. 9-5.30 MON.-FRI.

.0 .
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TOP QUALITY — LOW COST AMATEUR RADIO EQUIPMENT

- CR 70A
COMMUNICATION RECEIVER
WORLD RANGE PERFORMANGCE

|
[
l
1
|
i
|
This new all transistor T.R.F. Receiver tunes 550 Khz-30 Mhz (540-10 | SUPERB STYLING
metres) complete coverage, no gaps. Trawlers, Ship to Shore telephone, l The new Mark 2 CODAR CR70A general coverage Communications
l
|
{
i
i
{
|

MULTIBAND-6 TRF S&i#RT WAVE REGEIVER

E'a’:_ é‘:::ta‘;:s?:ndss'g63:':oe::e:::isr;g‘";?;{;ﬁ:::z:lsggzd:cﬁ;' Australia, | receiver now embodies the following extra features: Printed Circuit
Hi-Gain FET R;gen. 'Det.‘lPre‘-'Amp AF./AF. Module giviné full loud construction of all valve stages for peak performance and reliability.
speaker output to any external 2/3 ohm speaker. Switched phone jack for speaker r.nutmg.
Two separate Tuning Dials, Calibrated Mhz and Degrees. Electrical It tunes 540 to |0 metres continuous coverage, no gaps, Covers
Bandspread on all bands. Regen. det. receives CW/SSB signals also. Shipping and distress frequencies, and six amateur bands [60-80-40-
Handseme styling with Black Perspex Panel, Steei Cabinet in Charcoal 20-15-10 metres, Met stations, World Wide broadcast.

Exclusive specially wound Air spaced CODARCOIL Hi Q" aerial

ﬁniAshAwith Chrome Trim, i
This is a_quality CODAR-KIT with full 12 months guarantee. No [ input, ‘S meter, two speed vernier tuning, switched BFO for
technicat knowledge required, printed circuit construction, Instruction CW/SSB signals. Monitored output for tape recorder.

It only needs your aerial anda 2/3 ohms loudspeaker to bring its

Mznual with pictorial drawings backed by friendly Help-U After Sales
outstanding performance to your fingertips. |2 months full guarantee,

Service if you have any queries.
Complete Kit (even to the resin-cored solder) 5
with 3 Coils. £11-50 Carriage 70p. Complete £2750 carriage 50p.
Available NOW. NEW PR40 FET Pre-Selector. Stamp brings | Ask the chap who's got one—there's plenty of them! Start your own

illustrated leaflets. Short Wave Listening Station now!
ON THE DESIGN STAFF—
G3ISZM G3IRE G8BB!

WE HAVE MOVED TO OUR NEW FACTORY - PLEASE NOTE OUR NEW ADDRESS

CODAR

. m\ VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

CAPACITOR DISCHARBE | || & Srovgpiiomenser
IGNITION KIT U TETAL copPONENT sHor I3 KW

PWJUNET1 FREE COMPONENT PRICE LISTS
TR o NOW AVAILABLE
4 PLEASE SEND LARGE S.A.E.

A comprehensive
kit of parts

with detailed
constructional
details, ready
drilled diecast
case, SCrews,
leads, terminals
ete.

HUNDREDS OF SURPLUS BARGAINS FOR
THE PERSONAL CALLER

o

BAKER 12in. REGENT

An inexpensive unit for the beginner in
high fidelity and for general purposes. May
be used to advantage with any Radio,

Available in both 6 and 12v versions. State Amplifier or Television receiver.
e H Maximum Power 15 watts
whether positive or negative earth. i SR, o
£8-75 incl. p. & p. | Flux Density 12, 000 gauss
De-coupling kit for impulse tachometer and Vol % or 15 ohm models
interference suppression.  £1:00 incl. p. & p. Ussful responss | 00 c.os.  POST
All our kits use guaranteed quality components Nett weight 5ibs.  FREE
GUITAR MODEL “GROUP 25"
and have been approved by the Author. AR HODNLEaROOR S
Latest logue 5p with k e plans.

MAGTOR LTD.

Baker Reproducers Lid
68 DALE ST., MANCHESTER, M1 2HS. - ‘ 3 E

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665
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NEWS FOR
DX LISTENERS

HE first reporter this month is Hugh Cocks of
Mayfield in Sussex who has a Unica UNR-30
receiver and a 70 foot long-wire. Hugh sent in

a special log of South American stations as follows:

9515 R. Roquete, Pinto, Brazil at 2200.
9530 R. Calendario, Venezuela at 2230.
9595 R. Cultura de Bahia, Brazil at 2130.
9620 R. Novo de Julho, Brazil at 2150.
9635 R. Aparecida, Brazil at 2225.

9665 R. Nac. Brasilia, Brazil at 2230.

9705 R. Maua, Brazil at 2100.

11720 R. Nac. Brasilia, Brazil at 2100.
11785 R. Guaiba, Brazil at 2058.

11795 R. Nac. Rio, Brazil at 2100.

11805 R. Globo, Brazil at 2100.

11865 R. Cl. de Pernambuco, Brazil at 2100.
11875 R. Soc. de Bahia, Brazil at 2100.
11915 R. TV. Gaucha, Brazil at 2115.
11925 R. Bandeirantes, Brazil at 2200.
11950 R. Min. Educaco, Brazil at 2130.
15105 R. Rural Brasileira, Brazil at 2200.
15145 R. Jornal do Comercio, Brazil at 2150.
15155 R. Dif. de Sao Paulo, Brazil at 2200.

15190 R. Inconfidencia, Brazil at 2230.
15415 R. Cl. Ribeirao, Brazil at 2130. i
Ian Howes of Lowestoft used a TV antenna with
his R209 MKk. 2 receiver to log the following very
interesting stations:
4500 Urumchi, China with music at 0010.
4665 Pathet Lao, Laos in Laotion at 1545.
4790 R. Ondas Portenas Venezuela at 0010.
4800 AIR, Hyderabad, India at 1545.
4840 AIR, Bombay, India at 1510.
4965 R. Santa Fe, Colombia news at 0000.
9680 VLH/R9 ABC, Melbourne, Australia at 1100.
11875 R. Dif. Nacional, Nicaragua at 0000.
11880 R. Splendid, Argentina in Spanish at 0045.
Peter Herman of New South Wales, Australia has
an equipment line-up which includes a Trio 9R-59DS
receiver, a 9MHz. dipole, a 15MHz. dipole, and a
Hitachi SCT-1150R 3-band radio/cassette with a
telescopic and 12 foot long-wire antenna. Peter’s log
included:
3322 R. Bouguinwville, N. Guin. at 1143.
4820 R. Gambia at 1800.
6145 AIR, India at 1540. .
7100 R. Budapest, Hungary at 1630.
7235 All India Radio at 1500.
© 7285 R. Berlin International at 1730.
7290 R. Kuwait at 1630.
11920 R. Abidjan, Ivory Coast at 1830.
D. A. Hairon of St. Clement, Jersey has sent in

another report using the usual equipment, this time

he has heard:
9570 ABC, Australia in English at 1015.
9625 Israel B.C. in English at 2130.

THE BROADCAST BANDS
Maicolm Connah

Frequencies in kiz e Times in GMT

11730 R. Nederland, Bonaire at 0525.

11760 R. Habana, Cuba, sign off at 0200.

11815 TWR, Bonaire in English at 0045.

11860 BBC, Ascension Is. relay at 0815.

11875 R. Nacional, Nicaragua, Spanish at 0130.
15160 R. Ankara in Arabic at 0530.

15532 R. Bangldesh in English at 1245.

17855 NHK, Japan in English at 0900.

21605 R. Kuwait in Arabic at 1100.

Alastair Nimmo is only eleven vears old but this
extract from his log, using a Meridian 10 transistor
portable and 100 foot long-wire shows distinct
promise :

5960 HCJB, Quito, Ecuador, English at 0830.
6040 VOA, Rhodes relay at 2100.

9515 R. Arkara in English at 2200.

9525 RSA, South Africa in English at 2215.
9530 AIR, Delhi in English at 1900.

9530 VOA, Monrovia relay, English at 2230.

In order to mention as many reporters as possible
I will end this article with a few short extracts from
the many received:

Richard Coyle, Glasgow, Lafayette KT340:
4965 R. Santa Fe, Colombia at 0550.
4970 R. Rumbos, Venezuela at 0345.
4990 R. Barquisimeto, Venezuela at 0400.
5038 R. Bangui, Ident. in French at 0500.
5075 R. Sutatenza, Colombia at 0100.
Adrian Pell, Wareham, Dorset:
12025 Voice of Vietnam, English at 2015.
15165 Danish Radio in Danish at 1400.
15295 TWR, Bonaire in Norwegian at 2145.
15370 VOA, Greenville in French at 2200.
Ian Newbold, Birmingham, R209 Mk. 2, 95 foot
aerial: 2
3340 R. El Mar, Equador at 2000.
4550 R. Nacional, Colombia at 2005.
9735 NHK, Japan in Japanese at 2018.
15170 ELWA, Liberia in French at 2007.

Fred Wall, E.17, PR155, 20 foot long-wire :
3380 R. Malawi in English at 1800.
9510 R. Barquisimeto, Venezuela at 2350.
9520 R. New Zealand in English at 0900.
11930 Windward Is. B.S. cricket at 2120.

Philip Sokell, Barnsley, Romer 10, telescopic
antenna: '

6125 VOA noted at 1610.

6185 Radio Australia at 2045,

7215 Radio Cairo, Egypt at 0254.

7230 Radio Kiev, Ukraine at 0045.

Reports should arrive by the 15th of the month and
be addressed to me at 5 Ranelagh Gardens, Cran-
brook, Ilford, Essex.
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for keen listeners since almost every log sent in

.was for bands which were at either end of the
r.f. spectrum. Quite a few queries in the post bag,
many asking questions which would require a text
book, blackboard and a couple of years at evening
classes to answer. Many people who have queries
have a very simple way out—join the nearest radio
club. You can ask a question and get an immediate
answer. There is nearly always someone at the club
who specialises in an area where your question is
aimed at. If one person doesn’t know the full answer,
then it is virtually certain that someone else will.

Join the R.S.G.B., too. This organisation will give
you all the help you need, and will also tell you
the name and address of the secretary of your
nearest radio club. The Society also publishes a
number of “booklets” especially for the radio
enthusiast and some are aimed specifically at the
beginner. ' '

Having joined a club, you will get a chance to visit
other people’s ‘stations’ and see gear which, at
present, is only a number, like PR40 or R107. Better
still, you can have a twiddle with the gear and make
up your own mind as to whether a particular piece
of equipment is very good or just mediocre.

So you don’t hear any DX in spite of all those
lovely logs you read in Practical Wireless? One way
to latch on to some DX is to listen for a DX net
which has European stations either in it or even
running it. Listen for a good European station call-
ing a DX station. Once you have found the right
frequency it is highly probable that other stations
will come up also calling the DX station. Eighty
inetres is a common hunting ground for this type of
DX net.

Combined efforts of the Ipswich and Colchester
clubs will result in the Anglian Mobile rally to be
held at Ipswich on June 18. Talk-in stations on 160,
80, 4 and 2 metres. Colchester club also runs slow
morse practice sessions. Anyone in the area might
like to drop to Hon. Sec. a line at 26 Pondfield Road,
Colchester, Essex. See you at the rally?

An appeal from Sam Elsden for Amateur stations
to use “standard” phonetics. I agree. Only way
seems to be to make an accepted phonetic alphabet
compulsory and written into all Amateur licences
throughout the world. Sam has just finished off the
COQ2 v.h.f. receiver which appeared in the September
edition of Practical Wireless back in 1969. He runs
a CR70A and PR40 plus a 310ft end-fed. A listen
on eighty metres s.s.b. raised: DJINW, PJ4AQ,
W5ILR/TF, XE1CV, 9H1D. Log for 20 metres reads:
BY4AP, EA3AKE, FGTTC, IS1KLO, VE3MR,
VK2AVA, VK3OEL, VK50B, VO4HW, ZS5KY,
4X4DK, TX2PK, TX30RU.

Kevin Lamb has seen thirteen summers pass and
resides at - Ashford. Gear consists of a two-valve
homebrew receiver, a.t.u. (also homebrew) and a
50ft end-fed..  Goodies heard on topband include:
HBOCM, OKIFT, OKIMAC, OL1APC, 4UIITU.
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THE AMATEUR'_BA'NDS'
David Gibson, G3J0G

Freguencies in kiz ® Times in GMT

Twenty metres using an R107 (that’s cheating)
raised: CX2XA, EA8GZ, EA8DI, HKSASM, PYTAZQ,
VK3ALL, VK4NB, VK4UC, VKS5FH, VKG6HE,
VPIGK, ZL1HD, ZL3AH, ZL3AR, ZL3HA. Kevin
asks about some four metre activity. This is a band
which the Amateur could so easily lose unless there
is a lot more activity. If the two metre addicts
would come down, the G8 plus threes take the trouble
to learn c.w., and the h.f. DX types go up another
band, we might just save it—or is it worth the
effort?

‘One hundred and thirty-two feet of wire stretching
into the sunset but anchored to the aerial terminal
of an R107 is a feature at a house in Melbourne
Road, Chester. Mike Purcell loiters thereabouts and
heard the following on 3-5MHz s.s.b.: CR4BS,
CT1UN, HBILQS, VEIQM, VP2LAT, VOICU,
WBOFFG/TF, W1AA, 4X4UF.

Another CQ2 wv.h.f. receiver builder is David
Lawley (Gravesend). He has heard a fair number of
Amateur two-metre stations already but although
he is only ten miles from the beacon station GB3VHF,
he can’t hear it at all. {V-er-y interesting.) Ten
metres is the band which has brought a lot of
stations in for David using the School Radio Society’s
B40 plus 500ft long, long, long wire. Log reads:
JABGWA, JRIINC, OD5HI, PZ1DV, VE3DOR, VETHC,
VU2JM, KI1BCD, hoards of W stations, ZC4BJ,
4X4GH, 4X4HK, 9X5MS all mostly on s.s.b.

Down on topband, David reports 'signals from:
EI9J, GM3YOR, GW3UCB, GW3UPK, GW4AHN/A,
HB9CM, HBINL, OL1AOH, OL5ANJ, PAOPN. These '
were all on c.w. but PAOPN is on most Sunday
mornings on Ss.s.b.

Eighty-three W stations start off the eight metre log
of Richard Coyle (Glasgow). Additional appearances
from: VE1ANZ, VE2WA, VE3GCS, VE3VE, ZL3GS,
6WBDY.

Fifty-nine W stations in the ten-metre log from
an unknown listener at Henrietta Street, Girvan in
Ayrshire. OK, don’t sign your name, but I know
you've got a CR70A and a ten-metre dipole. Inci-
dentally, it is surprising how many logs don’t get
in because no receiver is mentioned, or the aerial
hasn’t been divulged or the whole list is not in alpha-
betical order. (Hint! hint!!)

John Guy (Wimborne), B40C, 70ft end-fed, 28MHz,
mode unspecified: CR4BS, CR611, ET3USA, FL8MM,
HC2GG/P, KP4DHD, VS6DO, YVIAMX, YV3SZ,
7Q7BC, 8R1G. .

More news from John Stevenson (Woking) about
his d.c. (direct conversion) receiver. A number of
mods have given a large increase in sensitivity. Log
for 14MHz s.s.b. reads: CTIBZ, HR1RS, HV3SI,
KP4BSA, PYICAD, PY2YRS, PY4AS, VK2NN,
VK2RV, VQ9R, ZLI1BE, 3A2CP, 4X4BL, 4X4NJ,
47Z4TV, SH1CZ.

Happenings for the merry month of May include:
6-7, 432MHz contest; 21, 2 metres contest. June: 3-4,
National Field Day; 10-11, 4 metre contest.
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DISCOTHEQUE EOUIPMENT
PASOUND & LIGHTING
from4 SPECIALISED DISU STUDIOS

2)tscoscene

FEBTS LIGHTING EQUIPMENT

Wheel and Cassetto Projectors
Moire — Liquid — Graphic — Polaroid
Strobes — Kaleldoscope Lenses — Lamps

and Fittings — Spot Banks

Your enquiries welcomed

EFFECTS PROJECTORS

DISCO COLT, 150 watt

LIQUIMATIC MINI, 50 watt QI with
6” wheel

DISCOWHEEL, 50 watt QI with
quick change Cassette

GNOME 150, 150 watt Q! with
Cassette

LIQUIMATIC, 150 watt QI with 6”
wheel

PLUTO TUTOR-2, 260 wait Q1 with
Cassette and 6” wheel

TUTOR-2, with Liquisplode Tank

KALEIDOSCOPE LENS (for Tutor-2)

6” Liquid Wheel and Crystat Wheel

Liquid Cassette and Moire (24
different types to choose from)

Portable Hi-Power Strobes

TRADE & RETAIL SUPPLIED

{liustrated above:

fad

D1SCO SUPER. Two high quality tur decks, pre-fade and listen facilities. mic
over-ride, aux inputs, full controls for all 'acllnlc;. detk Inpuls via break-jacks. And VU meter for visual monitoring
of inputs and oulputs. Headphone monitor socket, Qutput 106 walts r.m.s L Mk. Il Sound to Light Unijt
incorporated. Also available DISCO-PLINTH, DISCO-IMP, DISCO MINI and DISCO STANDARD, as 'Super’
less Light Unlt. 100 watts r.m.s.

DISCO SYPREME, 3 turntable version of 'Super’, 100 walts r.m.s. Power output can be increased in multiples
of 100 watts to suit customers' requirements.

DJ DISCO AMPLIFIER, 100 watts r.m.s. with all facilities

SOUND CONTROLLED PSYCHEDELIC LIGHT UNIT DJ 40L Mk. Il 1,000 watts per channel over three
channels— bass. mid. and treble

PSYCHEDELIC SOUND TO LIGHT CONTROL UNIT DJ 30L Mk. It 1,000 watts per channel over three channels
-— bass, mid, and treble

HOWATT P.A. MIXER-AMP DJ 70S. One of the finest available — 30-20,000 Hz + 3db

CONSORT SPEAKER, 2 x 12”7 100 watt system

MICROPHONES  STANDS & BODMS _ EFFECTS PRO-
JECTORS SPARES & ACCESSORIES STROBES PACKAGE
COLOUR DISPLAYS  MIXERS  AMPLIFIERS AND ALL D amcEs

P.A. DISCOTHEQUE GEAR - DESIGNED AND ESPECIALLY CREDIFITERMS
MADE TO GET THE BEST FROM YOUR MOBILE OR ¥OR CALLERS
PERMANENT INSTALLATION. k J

OPEN 6 DAYS A WEEK WITH VALUE-FOR-
MONEY PRICES—12 MONTHS' GUARANTEE
CREDIT TERMS AVAILABLE FOR CALLERS

SEE HEAR AND SELECT FROM A COMPLETE RANGE OF SOUND AND
LIGHTING EQUIPMENT AT ANY OF THESE FOUR DISCO CENTRES.
LITERATURE AND QUOTATIONS ON REQUEST.

Discoscene | Discosound | Discosound |Menmys Disca

(Birmingham) Ltd.
122, Balls Pond Road, 494, Bristol Road, 309, Edgware Road.,
London, N.1. London, W.2.

Selly Oak, B’ham 29.
(01) 254 5779 (021) 472 1141 (01) 723 6963

536, Sutton Road.
Southend, Essex.
(0702) 611577

] H REED COILS REED SWITCHES
P- El GEMINI 3,6,9, 12,24V Miniature 27p | Large range of many sizes, types
AMPLIFIER Small 27p | and manufacture
STEREO Standard 34p : Popular types:
3 Watts (R.M.S.) per Channel Into § Ohms !! E Small nfo 10 for 50p
Total Harmonlic Distortion 8-029;! A Miniature n/o 24p each
Frequency Response (-3 dB) 2“""“0""' 1 P & P.7p on all orders. B Standard c/o 40p each

This high quality Stereo Amplifier for the Home Constructor was described
in a serles of articles in "Practlcnl Electronics”, from November 1970 to
March 1971. It is now 1 y the te In High Fidelity

and is certainly equal to anythlng one can buy. no matter what the cost, .

but Is weil wiihin the capabilities of the ambitious constructor. SWITCHES gypes: 3, 6. % 3 =

We can now supply a reprint of the articles In bookiet form, price Momentary Action iniature |/A normally open 369

55p plus 4p postage, with free complete component. price Imp 4 | contact %l-oo Small 2/E | Zconm:t 44p

For free price Iist only, or a complele free specification, please send a foolscap 2 contacts 125 2/EE 3‘:°MI“S szP

size S.A.E. filuminated | contact £1-30 2/EEE 3 contacts P
Ifluminated 2 contacts  £1-55 | STD 3/B change over 87p

All Parts available separately.

ELECTRO SPARES

21 BROOKSIDE BAR
CHESTERFlELD DERBYSHIRE.
QUALITY SERVICE @ VALUE

REED PUSH BUTTON

REELS OF ENAMELLED COPPER WIRE
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams. Send for prices

C.B.M. ELECTRONIC COMPONENTS LTD.
26 Avon Trading Estate, Avonmore Road, London, W.14

REED RELAYS

Many versions available, popular
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GET SET'

FAMOUS BC.221
FREQUENCY METER
125 KHz—20 MHz. Completa
with valves, erystal and charts.
ONLY £19°50. Carr. £1-50.

No. 22 TM/RC. 2.8 Mcls. Cam-
plete with 12V. D.C. P.8,

phones, mxko and all cables 958 50
Carr. £2-5!

CRYSTAL CALIBRATOR

No. 10 Crystal controlled hetero-
dyne wave-meter covering 500K Hz—10 MHz (Harmonics
up to 30 MHz). Power required 300V. D.C. 15maA. 12V.

A D.€C. Test equlpment for 82TM/RC. SPECIAL
OFFER £2:50. P. & p.
NLY—No. 62 mlnc 1-5--10 MHz #1750,

MK NI COMMUNICATION
EGEWERS 11 valyve, Covers 1-20
>| Mcfs. 4 bands. AM/FM. CW. BFO.
g 12V DC. Internal Power Supply.
wETHY A5 New, Tested, $18:50. Carr. £1-50.

MARCON]1 801A SIGNAL GENERATOR
10—310 MHz. In original trensit case. #48. Carr. £2-50

AERIAL MAST
EQUIPMENT

20’ TELESCOPIC MASTS

#3875, Carr. £1.

5’ 27 Extension Sectlons to

fit bottom of above mast to
increase height. £1-28 each |
(any number supplied).

85’ MAST (7—5° 2% inter-
locking sections) with base

plate and 12 nylon guys with |
semi-auto Q.ensxoner

£19- 50, Carr, £

70’ MAST. Dxt!o.ls guys, block -

and tackle.£37-50, Carr. £2-50. L] HEAAS
AERIAL RODS 3f¢t. Screw-in 1" dia. sections, Brand
New, green finish. Suitable for many other uses. 10 for £2.
Carr, 50p. 25 for £5. Carr. Paid.

R.F. ANTENNA TUNER (A.T.U.)
Cylinder design 10" x 4}". Pre-
\ cision ealibrated scale, Suilable
for tuning most aerials tor
| increased signal strength. A must
tor se;‘i;)usiop&r:t:rs for RC or

11 instructions.

‘h—f ONLY 2000, P& p. 26p.

on ceramic former and feet. “Roller
Coaster” design 16 G silver or
gilver plated wheel traveming
on wire on ceramic former. Will
handle considerable R.F.
In original packing. As used
with No. 63 Transmitter.
ONLY £3-00. P. & P. 50p.
No. 12 SET TRANSMITTER
RECEIVER Rebuilt. Complete station
with PBU Cablea, Mie, Aerial, etc.
£92-50. Ca
No. |9 SET 500uA METERS
Healed 0-600 and 0-16V. Brand new,
< boxed £1-25 Post Paid. (Quantity
b.)

6 or 12 Watt QUALITY AMPLIFIERS
Look at our special Summer Pricest

This powerful range of Steree Amplifiers,
currently being used in O.E.M's production
eqmpmems. are genuine high quallty iow
distortion (averaging 0.2%) units using
high grade components, based on the welil
proven Plessey integrated circuit ampli-
fiers, Each is fully tested and assembled on
a silk screened printed circuit board with
tone control pre-amp section and power
amplifiers. The circuit faatures printed
mrcun: mounted contreis for volume,
d tone, with bridge
rectifier and smaothing capacitor and only
needs- extra: I3 to [5v A.C, from any
transformer rated at about IA (2A for
{2watt. modeis). Input sensitivity (100mV
at full gain) arid impedance are chesen to
suit erystal pick-ups ard tuners to provide
a devel frequency response from 50 to
ISKHz.
601 Amplifier, 3+3watts r.m.s. for 80
load, with :reble control, Size: Front
83" x 2{"h x 24”d Price £4-90*
602 Amplifier, 3+3watts r.m.s. for 8Q
ioad, with separate bass ard treble con-
:rols. size: Front 5% x 13”7h x 64"d.
Price £7-49
1202 Amplifier, 6+6watts r.m.s. for 150
with_separate bass and treble controls,
size: Front 54” x 23"h
rice £10-50*
Mains transformers:
for use with 600 series ampliﬁen
Price 98p
for use with 1200 series ampliﬁers

PROJECT 60 FM TUNERS

ONLY *£19:50

MULLARD UNILEX

EPS000 Amp £2-48. EP9001 Pre-amp #£2-80.
EP9002 Power Unn ﬂ %. Control Unit £2-90.
Unilex Booklet £0-25

SINCLAIR SUPER 1C12

ONLY
£2.25

Complete with free prlnted clrcuit board and
44 page instruction b

e £1-75
Also available in KIT form for pﬂce of
amplifier less 12/5%.
Cheques, P.O.s, plus 16p per item post and
packing.

THE AUTOTRON COMPANY,
HIXON, STAFFORD
- Pi q i for ity
orders, 3 to 1000. Trade enquiries

invited.
i P—

TRANSFORMERS

DOUGLAS GUARANTEED
18 or 24 volis
Output V. & Amps.  Ref. No.
12V x2

Price P, & P.
250 mAx2 MTL1C8*% . 2091 9p

19V x2 500 mAx2 MT213CT*t .. .. 2087 16p
12vxa 1Ax2 MT71ATE .. .. $148 24p
12V-x2 2A4x2 MT 18 AT .. .. 22-08 30p
12Vx2 3Ax2 MT70 AT .. .. £2-80 32p
12Vx3 dAx2 MTIBAT .. .. szn:up
12v%2 GA T 72 AT 38 42p

30 voltl. Al tapped Ab 0-12- 15-20—24-80V
Price

1C12 KITS

MONO Contains all the parts required for
KiT the printed circuit board and
£1-20 simple tone and volume controls.
STEREO As above, but contains parts for
KT two printed circuit boards and also
£2-68 contains & balance control.

POWER A set of components to construct
KiT -] a28V 0-5Amp power unit. ideal for
*£2-50 both the stereo and mono versions.

| 4] This fully constructed, compact,
UNIT robust, modern power supply Is
*E4 also idea! for both versions.

$-DECS AND T-DECS

dboards for the t tor age.

The b
S-DECS
£1:40
T-DECS
£2'80

All orders from this section are post free and
are subiect to a 10% discount if over £5-00 and
18% if over £15-00. Official credit orders from

SINCLAIR PROJECT 60

Bf Atm;ngm% T tinmu Out- Ref. No. P.P. Out- Ret. No. Price P.P. 230 £3-80
output of No. e t pu .
ONLY £3-75. Carr. £1:25. e s put 250 £4-3s
Instruction Book for RF Amp. 500 mA MT 112 Crt 112 18p SA MT 20 AT 264 32p PZS *£4-90
- 227 87ip Post Paid. 1A MT 79 AT 1.65 29p 4A MT 21 AT 810 40p PZ6 *E6-48
= 24 MT3AT =~ $928 30p 5A MT 51 AT 481 42p PZ8 *E5-48
No. 19 SPARES 50 yolts. All tapped at 0-19-25-33-40-50V.
IN STOCK 500 mA ﬁg 183 AT} gag 2;3 iiMTlgging: ﬁv Q16 *£7-40
o truction book 1A 103 AT 106 AT p .
S e, 94 MPI04AT 310 32p GAMT 107 AT7-4? 50p AFU £4-80
Equipment. 874p Post Paid. 60 Wolts, All tapPed at 0-24-30-40-43-60V.
500 mA MT 124 AT 1-46 30p 2AMT127AT 318 dlp o 7]
HEAVY DUTY YA  MT 126 AT 224 32p 3AMTI25AT4-69 41p 'S,::I::‘ﬁ& ﬁ?-(gﬂ%z?;r‘s n " ege.58
geeleIEmRe'tflswz with _ AUTO-WOUND RANGE ) Stereo 60/2 230, *£18-73
handles, Power Winding tapped at Ref. No.  PriceP.& P, 2% Ahove pack ‘?e deal ‘it sold wlth
IO/ TaBAR 157X 11777 8580, Cur. 4136 e 0115210240 T 113 CT 2089 19p Project 80 Kt an b ~£15-25
- » v ¥ " AL 3 er o o RAS
6V. 170AH. 154"X13"X7" £6:50. Carr. £1:25. 75 VA o MT 64 AT §1-72 30p 8%ras 6072 Z30/PZ6 U sges-38
LIQUID PRISMATIC 150 VA 0-115-200-220-240 MT 4 AT £215 32p ssragimitar 8 clul deal for above .. *£47-88
wOMPASSES 200 VA m 7 5 AT 28-00 32p Stereo 602 z’m *“£29-28
2% dlameter £7-50, p. & p. 26D 400V, Output at 50 HZ. Ref. IT3 AT Price P.&P, Transformer for st (42v Mmp.) *£2-43
' P, C-D Ignition system by B. M. Marston £2-30 29p Project 605 . - oo :Sﬂ’s
:lAETg ‘lrJEng;'El-'l.gNFEs Fea. Projoct 00 FM tuner .. .. .. vE19-58
le for Farms, i Sec. Qutput ( m):m P Aban P.&EP
eC. put (r.m.s. ef. No. ce .
tos saies of more. Bugsen 8- s00ma  MT20908%t 089 8o PROJECT 60 KIT
construction, will last a lifets besy.  lomd MT 13030y 8001 fp Kt contalns the extra
ONLY 685 "PAIR, Carr. 1.4 PN s CERDERE ERR B Ou 3 4 sockals, cables and
(Twin telephone wire fo: ﬂ.gv,, &hle—ukt ce.) 20-0-20 30 mA MT 211 CS*t #£091 8p capacltors, DIN plugs anm 1:& ; rohect ws“ ind
9. i Baor, S B 7 ‘;"’" 0-90%2 200x2 MT 214 CT*+ £191 16p {fuse holder needed to gams)
any other Ex-Goul, Surplus Equipment ilems in alock. 0-8-9%2 500 mAx2 MT 207 CT*: 2146 19p attractive price of *£2-

Receivers efe. in small quantitiss too numerous io mention.
Enquiries invited. LIST 95p Poat Paid. (Refundable
againat purchases over £3.)

€. W.0. Carriage charges axaply to Mainland only.

0-15-20 x2 500mAx2 MT 200 AT*} 2212 29p
0-15-27x2 500 mAxX2 MT 203 AT* £245 209p
A0 0-20A X2 MT 204 AT} ﬁﬁ! ggp
Minimum Export Order 25 ) 10-12-0-12-20 700 mA (d.c.) MT 221 AT )id
AT ingfcc:li:es ogen mg:hm‘t}ag ﬁxh:%'a v;:th tn,gs,u lemu
v * open. mp fixing open U-clamp
5“ FI]IUE Elﬂﬂtrﬂﬂ Iﬂ-TT'ad lng fixing with P.C. spills; * with interwinding screen; T un-
tappet})glmv Pﬂt:naprgé :t:tPrlmarz tapped at 210-240V:
DRIVERS END LANE, CODICOTE, aaten FEIB00 2302408

HITCHIN, HERTS, SG4 8TP Over 200 types in stock through agents or direct. Send for
Hours of busmess 8-5 Mon.-Fri., 8-12 Sat

phone : Cod 242 for app

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent.

Mall order only. Postage 37p per order on orders
containing one or more items with prices marked
with sn*. Postage on other arders 10p.
DOUGLAS ELECTRONICS INDUSTRIES LTD,
(Dept. MOSPW)., Thames Street, LOUTH, Lincs.
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L.A.J. IRELAND

Number 30

RCA CA3090Q Stereo Decoder

N AUGUST 1970 this column reported on the
I introduction of a stereo decoder i.c., the Motorola
type MC1303. In the interval this unit has proved
very successful and certain commercial concerns
are marketing decoder units based on this device.
However, technology does not stand still; it was
recognised that the elimination of the set of coils
required in a standard stereo decoder would facilitate
the assembly of units on a commercial basis.
Successful decoding demands the selection of the
19kHz pilot tone from the audio signal developed by
the discriminator stage of the f.m. tuner, followed by
the recenstruction of the 38kHz carrier by frequency
doubling without degrading the phase relationship
with the pilot tone. Replacement of the carrier into
the 38kHz sideband permits demodulation of the
“difference” signal; the audio components of the dis-
criminator output provide the “sum” signal.

The final stage in decoding is the reconstruction of
the separate right and left channels from the “sum”
and “difference” signals supplied. To reduce noise in
the subcarrier (38kHz) regeneration process, it is
desirable that sharply tuned circuits be used to
reduce the bandwidth about 19kHz when determining
the pilot tone. This however, is in conflict with the
requirement of phase coherence, since then slight
detuning can introduce significant phase shift.
Remembering that a channel separation of at least
20dB is the minimum acceptable in a stereo decoder
and that less than 10° of phase shift in each of the
three inductors alone can cause a reduction in
channel separation approaching this figure, the care
necessary in designing and aligning the coils can be
estimated, even with a sound basic system such as
the MC1303.

At this point it may be recalled that the introduc-

V+O

In phase signal b
Ouadr‘atl{re signal /
4 I L@)
Divide Divide Divide Power
by2 || by2 by 2 sopely [ L
(38 kH2) (19'kH2) (19kHD) regulator 0k S0k
I y ’ - <
3800pF
- _jlam
2mH @ Voltage v drivp @'
LLL || controlled l/
T O e
Z
B S oleft
WwF =390 o.;_ﬂ . Q, L cso0 output
I T schrit Matrix T
~ Right
A () *_"-homﬁ‘.put
o® ¢ e 6800

Ster‘eot 1 2I pF
generator -
input oo 19KkHz 19kHz 38KkHz =

armp Phase-lock prg'sce)nse L-R <A>

0-22uF detector detector detector
‘ @:)
e o 8 Q) 8 (A) Composite signal L = 12V 14mA lamp
+ + (B) Stereo enable signal Cy, Cp provide de-emphasis
25 . .
14F =470k 150 (C) Stereo gating signal
I g I (D) Difference signal

Fig. 1: The R.C.A. type CA3090Q phase-locked loop i.c. stereo decoder block diagram and applications circuit. In domestic tuner systems the f.m.
discriminator is applied across the 0-22 uF capacitor.
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999

P99

P90

CA3090Q

CA3090Q

CA3090Q

Light —

emitting 4
diode +Vee
(a)

Fig. 2: Various methods of light indication (a} using a light emitting diode (b) PNP lamp driver (c) NPN lamp driver,

tion of monolithic silicon technology has opened an
alternative route to the operation of tuned circuits,
capable of eliminating to a great extent the require-
ments for precision LC circuits. It is, of course, the
phase-locked loop circuit, first dealt with in “L.C. of
the Month” in July 1971. Here, a local oscillator,
whose operating frequency can be shifted by a
limited amount by the application of an external
voltage bias, drives a phase comparison circuit. The
other input to the comparator is the external
reference signal. The comparator output, a measure
of frequency and phase separation of the local and
the reference signal, feeds back to the local oscillator
as an error voltage, correcting the local oscillator
frequency.

The phasc-locked loop i.c. considered last July was
the Signetics NE561B system, suitable as an a.m./f.m.
demodulator. This month exactly the same circuit
concept is applied to the stereo decoder problem in
the new R.C.A. Type CA3090Q. It is perhaps unneces-
sary to point out that by a phase-lock method, the
problem of phase-shift degradation of channel
separation is clearly avoided, and the need for
design compromise between subcarrier circuit band-
width and signal/noise ratio circumvented.

In the CA3090Q the loop local oscillator operates
at a centre frequency of 76kHz and is followed by
bistable frequency dividers, producing the 38kHz sub-
carrier at first division and 19kHz, the pilot tone
frequency, at the second division. The frequency and
phase comparison operation is carried out at 19kHz
by reference to the received pilot tone, and the d.c.
error voltage fed back to the local oscillator to
maintain phase lock. Unlike the Signetics unit, the
voltage controlled local oscillator of the CA3090Q is
an LC oscillator, but the coil for this circuit is the
only inductor required in the whole stereo decoder
system, and even then alignment is non-critical. In
point of fact, a 4kHz shift in local oscillator free-
running frequency requires a correction voltage
representing some 10° total subcarrier phase shift;
the 40dB. channel separation figure then achieved
is highly satisfactory, Fig. 1.

Signals at 19kHz are derived from the local
oscillator by division independently for the phase
comparator already mentioned and for a stereo
signal presence detector circuit. When the pilot
tone exceeds a preset value, corresponding to an f.m.
detector output (i.e. the “composite” stereo signal
comprising a.f. “sum” signal, 19kHz pilot tone and
38kHz suppressed carrier “difference” signal) of 40
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mV, a Schmitt trigger operates, switching the i.c.
into stereo mode, with demodulation of the 38kHz
signal and matrixing for channel separation, together
with a suitable stereo reception signal. External
indication of stereo operation is therefore directly
available in a dial light, with the attractive. possibility
that this may be an l.e.d. solid state indicator, rather
than a mere bulb, Fig. 2. A manual override to the
automatic mono/stereo switching operation may be
incorporated; the control voltage to secure this func-
tion is applied at pin 4 (shown earthed in Fig. 1).

The circuit incorporates an internal voltage
regulator, a feature widely accepted in complex
function i.c.’s since it eliminates the need for
external decoupling of power supply lines, a
decoupling which could well be ineffective
anyway due to internal “crosstalk” on the chip.
Yurther, in a complex circuit, the availability of pins
for external connections is often a limiting factor,
and economically more significant in production than
a few extra transistors on the chip, which require
consideration once and for all only at the design
stage. The effectiveness of the internal regulation is
indicated by the capability of the unit to function
over a power supply voltage range of 10 to 16 volis.

Design of the actual decoder can be based on Fig.
1, which shows the actual circuit for a phase locked
loop automatic stereo decoder with function indicator
lamp. The coil is a 2mH unit, and may be wound on
an adjustable pot core. The complexity of the unit
can be judged by the fact that it has 128 transistors!
Clearly an itemised analysis of circuit function would -
not find a place in this note, so Fig. 1 also provides
a block diagram to assist the constructor who wishes
to study the system more fully. For the majority of
readers, though, it will be sufficient that in this i.c.
there is available a first-rate stereo decoder which
is simple to apply even if highly sophisticated in
design.

The unit is supplied in a 16-pin quad-in-line plastic
package, i.e. differing from the d.i.p. package in
that alternate pins are displaced to provide four
lines each of four pins. This facilitates the design
and construction of suitable p.c. boards; it is
recommended that an earth strip be left down the
centre of the i.c.,, screening contacts on one side of
the i.c. from those on the other. However, no
difficulty should be experienced, even by the relative
newcomer to construction, in achieving success with
this unit. B
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ARTHUR DOW

TITANIC DISASTER - PART 2

Mr. Cyril Evans, examined by the Solicitor-General
at the Court of Enquiry on the disaster, stated that
he was the sole Marconi operator in the Californian.
At 5.35 p.m. New York time, or 7.30 ship’s time, he
received a message from the steamship Antillian
that an hour before she had seen three large ice-
bergs to the southward. A little later he heard from
the Titanic and offered her the report about the
ice, and she replied, “All right, I heard the same
thing from the Antillian”. At 9.5 New York time,
or 11 o’clock ship’s time, the captain directed him
to tell the Titanic that the Californian was stopped
and surrounded by ice. He sent the message to the
Titanic and got the reply, “Keep out.”” That was
because the Titanic was at that moment in com-
munication with Cape Race, and his message had
caused an interruption. The Titanic, however, must
have heard what he had said about the ice, because
his signals were much stronger than the Cape Race
signals. He next heard the Titanic say to Cape Race,
“Sorry, please repeat”. The messages from the
Titanic to Cape Race were private messages from
the passengers.

Mr. John Durrant, Marconi operator of the Mount
Temple, was another witness. In reply to the Solici-
tor-General, he stated that the range of his wireless
installation was 150 miles by day and 200 miles by
night. On the evening of Saturday, April 13th—the
day before the foundering of the Titanic—he got

H. T. Cottam, wireless operator on board the ""Carpathia”.

.CANADA . [ .:

lifax .
VIRGINJAN' Yo, As
Ndad e S 0
. | TSemene®® 'BALTIC
CALIFORNIAN'— sda

¥

e Lilea, TITANIC! B
‘CARPATHIA

“V2a00.007

il
'OLYMPIC'

ATLANTIC OCEAN

Map showing the approximate positions of the Titanic
and other ships.

an official message from the captain of the Mount
Temple that ice had been seen. This was the only
message he received in regard to ice before the
wreck.

The witness then proceeded to give from his log-
book the various calls he heard sent by the Titanic
and the replies to them by ships which they reached.

The first thing he heard of the Titanic was at
11 minutes past 12 o’clock (ship’s time) on Sunday
night, when he got the message “C.Q.D.” from the
Titanic, giving her position, and adding, “Come at
once. Struck berg. Advise captain.” He told his
captain at once. After the lapse of ten minutes he
had the entry, “Titanic still calling C.Q.D.”, that she
was asked by the Carpathia what was wrong, and
replied, “Struck iceberg. Come to our position,”
which was given. At 12.26 a.m. he made the entry—
“Titanic still calling C.Q.D.” At this time the Mount
Temple had altered her course, and was speeding
to the assistance of the Titanic. This had been done
about 15 minutes after getting the first signal. At
12.34 he heard the Frankfurt answering the Titanic
and the Titanic giving her position to the Frankfurt.
The Titanic asked, “Are you coming to our assis-
tance?” The Frankfurt said, “What is the matter
with you?” and the Titanic answered, “Have struck
an iceberg. Sinking. Come to our help. Tell captain.”
The Frankfurt then said, “O.K. Will tell bridge at
once”, and the Titanic replied, “O.K. Yes. Quick.”
At 12.42 he heard the Titanic calling “S.0.S.”

At a quarter to 1 o’clock he heard the Titanic
sending out both calls. She then got into touch with
the Caronia, and next with the Virginian.

The Solicitor-General then asked if Mr. Durrant
had broken in and talked to the Titanic would he
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have interrupted her messages to other ships? Yes,
T never said a word after I got her position. The
first rule in wireless telegraphy is “Never Interfere”.

The witness, continuing the narrative from his
log-book, said the Titanic called the Olympic at 12.43
a.m. The Olympic replied at 1.06 a.m. and got the
message, “Get your boats ready. Going down fast
by the head.” At 1.11 the Frankfurt sent a message
to the Titanic, “Our captain will go for you”. At 1.13
he heard the Titanic working the Baltic.

The witness said the Titanic answered the Olympic,
“We are putting the women off in the boats”. At
1.29 the Titanic sent out a general call. “C.Q.D.
Engine-room flooded”. The Titanic also informed
the Olympic that the sea was clear and calm. At 1.31
he heard the Frankfurt say to the Titanic, “Are
there any boats round you already?” and to this
the Titanic made no reply. At 1.33 he heard the
Olympic send a message to the Titanic asking
whether the Titanic was steering south to meet the
Olympic and the reply of the Titanic was simply the
code word for “Received”. That was the last mes-
sage that he heard from the Titanic. The messages
from the Titanic did not get fainter towards the
end. When the messages ceased, he thought the
flooding of the engine-room had put the wireless
out of condition. Most ships, including his own,
carried storage batteries for use when power could
not be obtained from the dynamos, and the wireless
apparatus could be changed from the dynamos to
the storage batteries in a minute: but the range of
a wireless using storage batteries would be less than
that of a wireless using dynamos.

At 141 a.m. he heard the Frankfurt and the
Russian ship, the Birma, calling the Titanic and
there was no reply. At 1.56 the Olympic, the Frank-
furt, and the Baltic called, and again there was no

Mr. John Durrant, operator on the “"Mount Temple".
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answer from the Titanic. At 2.11 the Birma in-
formed the Frankfurt that she was 70 miles from
the Titanic. At 2.36 he made the entry, “All quiet
now. The Titanic has not spoken since 1.33.” At
3.11 he heard the Carpathia say, “If you are there,
we are firing rockets.” At 3.26 the Carpathia again
called the Titanic. At 3.44 the Birma told the Frank-
furt that he thought he heard the Titanic and calling
her, said, ‘“Steaming full speed to you. Shall arrive
6 in the morning. Hope you are safe. We are only 50
miles away.” At 3.46 he heard the Carpathia calling
again. At 4.40 he made the entry. “All quiet. We are
stopped away. Pack ice.” At 5.11 the Californian
called “C.Q.”, and he answered telling her that the
Titanic had struck an iceberg and sunk, and he gave
her the position. At 5.26 he heard the Californian
speaking to the Frankfurt, and she replied to the
same effect. His last entry was, “8 a.m. Heard from
Carpathia that she had rescued 20 boatloads”.

P.M.G. Comments

The Right Honourable Herbert Samuel, M.P.,
Postmaster-General, referring to the disaster at the
dinner of the London Chamber of Commerce on
April 18th, 1912, said:

“Those who had been saved had been saved
through one man, Mr. Marconi, whose wonderful
invention was proving not only of infinite social
and commercial value, but of the highest humani-
tarian values as well.” He had seen it stated that in
the United States of America the efficiency of the
wireless telegraphy service had been impaired by
lack of regulation. He did not know whether that
was well founded or not, but as Postmaster-General
he could assure them that such disturbance was
impossible here. Parliament had given the Post-
master-General a complete control over the use of
wireless telegraphy, and no one could operate or
establish a station without the Postmaster-General’s
licence, which was only very sparingly given, and
for purposes of experiment and research and under
such conditions which precluded disturbance of
commercial or humanitarian messages. Round the
coast, in charge of his department, there was a
girdle of wireless stations which were in constant
communication with the telegraphic services of the
country and with the life-saving stations. No fewer
than 400 liners had been equipped with wireless
apparatus, including a certain number of cargo
vessels. All the operators on these ships were re-
quired to hold a Post Office Certificate of Efficiency,
and to answer immediately any signals of distress,
and under conditions which, as far as possible,
precluded interference with one another.

Bavid Sarnoff

David Sarnoff was on duty at the Marconi Wire-
less Telegraph Co. of America station at Saisconset
on Nantucket Island. On the night of April 14, 1912,
he picked up the messages that told of Titanic’s
distress signals and he stayed on duty continuously
for 72 hours so that he could relay messages from
the rescue ship to the rest of the world.

Brig. General David Sarnoff, born in a small village
near Minsk in Russia, in 1891, and former Chairman
of the Board of R.C.A. passed away on December
12th, 1971.
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Seethe world as a skilled technician.

250 apprenticeships available

Apply now for a skilled technician
apprenticeship in the Royal Navy. You’ll
be given just about the finest technician

training — with the opportunity to take
your O.N.C.
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more to come.,

You’ll have a great time, with world
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And, with your training, you’d be sure to
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have a good C.S.E. in certain subjects — there’s
a great future for you in the Navy. Send now

for the free booklet.
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Royal Naval Careers Service (Apprenticeships)
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Please send me, without obligation,
. my free “Navy Technician
Apprenticeships” Booklet.
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BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp. max. 10p pair, pp 3%p
BERCOSTAT WIREWOUND RHEOSTAT. 50 voit,
800 Q 25 watts, 27 dia. 25p. pp 7ip.
FINNED ALUMINIUM HEATSINK 9” k 1%, Ready
Drilled. 20p, pp 6ip
SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp 5p.
G.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER.
75p, P 108D,
SUB MIN CROC CLIPS. Red or Black, insulated 4p.
Min. quantity, 6 pp. 3{p
GARRARD MAG TAPE DECKS: 1]ips, 50v solenoid
operated brakes etc., Mains voltage motors £7-50
each, pp £1-23.
(3% PLANNAIR FANS. Complete, capacitor, ex-
equip. 2,800 r.p.m. £3-50, pp 40p.
ELECTRIC MOTORS, HOOVER OR CROMP TON
PARKINSON. 250v. Single Phase A.C.

ithp. 1,440 rpm. £375 pp £1:00

+h.p. 1,425 rpm. or 2,800 r.pam. £6-75

pp £1-25
Yoo Lit)yroom 83233 pPHrTP3)
AUDIO CONNECTORS

3 pin Din Plug .. . . 13p each
5 pin Din Plug A type, B type .. 13 ,,
2 pin Din Speaker Plug/socket .. 10,
3 pin Din Line Socket .. .. 18p
3-5mm Jack Plug Screened .. ..o 10p
Standard Jack Plug .. .. 1,
Screened Standard Jack Plugs .. 16y,
Stereo Jack Plug .. o0 .. 13,
Screened Stereo Jack Plug .. .. 18 ,,

Phono Plugs: Red or Black 3p each.
pp on above items 31p.
B.S.R. MINI AUTO-CHANGER.
Mono Cartridge £4.75 pp 30p.
MAINS NEONS.
Red or Green. Size: }” x 14 15p, pp 3ip:
LEVER ACTION P.0.1000 TYPE SWITCHES,
Lock 4-pole changeover 15p, pp 34p. (ex-equip.)
Lock 2 Pole Changeover 10p pp 31p. (ex-equip.)
AUDIO LEADS
Screened Phone Leads 46” long, 15p
3-5 mm JACK/3-5mm JACK 7’ 6” long 40p
5-Pin Din A Type, 5-PIN A TYPE. Approx 5’ long
70p. PP above items 5ip.
PIEZO DYNAMIC MICROPHONE
50k Q £1-00 pp 8v.
MULLARD SCREW TERMINAL CAPACITORS.
4,500 uf 64v. 7100 uf 40v. 50p each pp 10p.
BELLING LEE 15 amp f-line rubber covered
interference suppressor 25p pp 8p.
RUBBER 3 PIN 5 AMP NON REVERSIBLE CABLE
CONNECTORS 20p pp 5ip.
FIBRE GLASS TAPE 3" wide 50 yd. voll. 50p
pp 20p.
SOLENOQIDS 12 VOLT PULL ACTION
2” % 1" x4~ 40p pp 8p.
STC SEALED RELAYS DOUBLE POLE
CHANGEOVER
48v 2500 Ex-equip. 15p pp 5p.
SIEMENS MINIATURE RELAY., Double pole
changeover dust cover/base 48v 2500 50p pp 5p new.
STC MINIATURE RELAY 280Q Perspex Cover
6-15v new, 35p pp 5p.
GARDNER'S POTTED TRANSFORMER 3-250v
Input: I8y 300m/n 50v 150 m/a, 6v 250 m/fa Output,
Size 3 X 01 x 217, £1.00, pp 20p. Ex equip tested.
TELESCOPIC AERIALS
Chromed 77 closed 28” extended 6 section ball
jointed base 23p pp 8p new.
MULLARD 4 DM 160 INDICATORS in plastic
holder/cover ex-equip. size approx. 1§ X1 x3}”
86p pp 8p.
PRINTED CIRCUIT BOARD/19 ACY 19’s 10 0A200
Diodes: 1reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22v 250 mfA DC. Output
240v. AC £1 pp 20p ex-equip.
TOGGLE SWITCHES. Single pole Double Throw
ex-equip. new condition. 50p doz. pp 13p.
PAINTON PLUG SOCKETS Type 159 series working
voltage 350v AC/DC current max. 8§ amp AC/DC
7 pin plug & socket 50p pp 6p. 15 pin plug & socket
£1 pp 6p. 31 WAY PLUG & SOCKET. £1-50.
pv 6p.

CASH WITH ORDER PLEASE

FIELD
ELECTRIC
LIMITED

3 Shenley Road,
Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel: 01-953 6009.

C. HADLEY

All our stocks are brand new with money back guarantee

24, WOODHILL,
HARLOW, ESSEX

Add 5p. P. & P. Price list 10p
or free with orders.

12p¥F, 15pF, 18pF, DF, g
12601, T500F. 180pF, .Z)OpF. 270y F, 330pF.

F. ‘39pF 47p¥,

ACL07 15p | BC108 Sp | BF¥51  12p | OC72 12p | 2N2646  47p ADIS1, AD162
ACIT6 13p | BC109 8p | BSY054 16p | OC81 13p | 2N2926  10p M/P
AC127 17p | BCI54  20p | ME0402 18p | OCS1ID  13p | 2N3053  20p 1-9 58p
ACIL-8 13p | BC168 10p | ME0404 14p | OC83 20p | 2N3055  49p 10 plus 55p
AC1768 25p | BC169 1lp | ME4101 10p | OC170  24p | 9N3702  13p

ACI41K  20p | BCIS2L  8p | ME4102 12p | 0C200  25p | 2N3704  13p

ACH42K  20p | BCIS3L  8p | ME6002 1dp | 0C201 25p | 40251 49p

ADI<$  40p | BCI1S84L  8p | ME610L 14p | OC25 28p | 40636 55p BCL07-BC10R
ADIZ0  44p{ BC2l2I.  Sp | ME6102 15p | OC28 32p | IN4001 4p BC109
ADI6L v ypsgy | BC2UL - 8p | MPSILL  32p | 0C29 36p | IN4002 4p 1-9 8p
ADI162 " P BD116  79p | MP8511  8dp | 0035 28p | IN1003 5p 10-99 7p
AL102  59p | BD121  50p | MP8513  45p | OC36 86p | IN4004 Yo 100 plus 6p
ALI0O3  49p | BD130  46p | OC41 13p | 2N697 18p | 0A90 6p :
AT 30| Brist 155 |0GH 1o | NiS0i  oay | Nils 4o

AT D . T 5 p | 213 IN4148 ’

BC167 $p | BFY50  15p | 0C71 12p | 2N1305 25p | w02 32p R
MULLARD POLYESTER CAPACITORS 0280 SERIES 10 plus 7P
250V P.C. mounting: 0-01uF, 0-015uF, 0:022uF, 3p. 0-033uF, 0-047uF, 0-068uF

34p. 1uF, 4p. 0-15uF. 0-22uF, 5p. 0-33uF, 8ip. 0-47uF, 8}p, 0-68uF, 11p, 1-0uF, 1ap ——

1-5uF, 20p 2-2uF, 24n. "
Miniature Fixed Lera,mlc Plate C%33 i« rles, 3p each. 1-9 0C28 32
63V_de wkg. 1-8pF. , 2.7pF, , 3.9pF, 4-7pF, 5-6pF, 6-8pF, 8-2pF, 10pF, 10 plus aog

56pF,

68pF, 82pF, 100pF,

(UF/V) 10/20 40/2-5, 80/2-5, 160/

ELECTROLYTIO CAPACITORS MULLAED C126 SERIES D o
13, 320/2-5, 500/2-5, 8/4, 32/4, 64/4, 1"’a/4 200/4 0C3s
64, 50,64, 10064, 200/6.4, 320/6-4. 4/10. 16/10, 32710, 64/16 | 1-0 83p

ach

125/10, 200710, 5.5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1-6/25, 6-4/25, 12525, | 10 plus 28p
25/25, 50/25, 80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2:5/64, 5/64, 10/64,
20/64, 3"’/64.
MULLARD (437 SERIES 2N 3055
100/40, 160/25, 250/16, 400/10, 640/6-4, 800/4, 1000/2-5, 9p, 100/64, 160740, 250/25, 1-9 - 49p
400/16, 640710, "1250/4, 1000/6-4, 1600725, 13p. 160164, 250/d0, 400/2-5, 640716, | 15 pias a6p
2000/4, 1000/10, 1600/6-4, ")00[‘7 , 15p. 250/64 400/40, 640/25, 3200/4, 1000/16, -
1600/10, 2500/6-4, 4000/2-5, 18p.
RESISTORS BARGAIN TTL’s 15p each I ©
1 watt 10°, carbon 1p each 7400, 01 0‘2, 03, 04, 10, 20, 30. 40, 50, s 10
1 watt 109 carbon 1p each 51, 53, 35p each 0 pl 3
range 22 ohmns to 10 megohms type TR5 | 7442, 70 7 73, 74, 76, 86. 10 plus P
triple rated i-i-3, tin oxide £29% [“5 Super Low Pricod Llnent ICs

Speach | 7o0c TO! 28p
range 10 ohms to 1 meg. 709¢ DIL 82p MP8111
MINIATURE NEON LAMPS 57 cach | 74lc TO99 3gp | 1-9
HB1725 1-9mA 230v. 74lc DII, 36p 10 plus 28p
SB1725 0-6mA or 115v, 747c  DIL 42p

L

LOUDSPEAKER
BARGAINS

Fane Pop 100 watt 18” 8-15 ohm £19-50
Fane Pop 60 watt 15” 8/15 ohm .. £11195
Fane Pop 50 watt 127 8/15 ohm .. .. £925
Fane Pop 25/2 12” 25 watts .. oo .. £5:40
Fane Pop 15 12” 10 watts .. a0 .. £400
Top 20 12” 25 watt 8 ot 15 ohm .. .. ES'75
Hiten 10” 10 watt 8 or 15 ohm . . £3-60
Baker Group 25 12” 25 watt 8 or 15 chm .. £5-75
EMI 13x 8, 3, 8 or 15 chm .. .. £200
EMI 13 x 8'with Tweeter 3, 8 or 15 ohm .. £2-50
EMI 13 x 8 twin tweeter 3, 80r15 ohm .. £3-60
Celestion 8” Round 15 ohm .. £2-05
Celestion PS8 for Unilex .. ao .. £2:35
Richard Allan 8” 3 or 15 ohm ao .. £2:35
Fane 8” dual cone 8 ohm o0 . £275
Elac 61” dual cone 8 ohm Cer . £225
Philips Hi-Fi 20 watt type EL7032 dual

cone 12”35-17000 hz. . £8-50
Elac 59RM109 oo oo o0 .. £270
27, 23" or 3”7 80 ohm S np oo . -85
7x4,30r80h'n . .. o0 .. £150
10 x 6, 3, 8 ot 15 ohms aa ag .. £1-80
Elac 8 x 5 58E/172 3 ohm ., oo .. £1-60
Goodmans 8P, 8 or 15 ohm oo .. £450
Good mans 10P, 8 or 15 ohm oo .. £4-95
Good nans 12P, 8 or 15 ohm 00 . £995
Goodmans 15P, 8 or 15 ohm . £16-00
Goodmans 18P, 8 or 15 ohm o0 .. £2500
12” round 3 or 15 chms ao o0 .. £2:50

FREE with orders over £6—""Hi-Fi Loudspeake
Enclosures'’ book.

All units guaranteed new and perfect.
Prompt despatch p. & p. 25p per speaker.

WILMSLOW
AUDIO, m. o. pept.

10 Swan St., Wilmslow,
Cheshire, SK9 1HF
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UHF. T.V. AERIALS

SUITABLE FOR COLOUR AND MONO-
CHROME

RECEPTION

» All UHF. aeri-
als now fitted
with tilting brac-
ket and 4 ele-
ment reflector,

LOFT MOUNTING ARRAYS

7 element 2-25. 11 element 2.75.

14 element 3-25. 18 element 3-75.

WALL MOUNTING ¢/w

WALL
7 ¢lement 3-25. 11 e1emem 3-75. 14 element
4-25. 18 clement 4+ 75. CHIMNEY UNT-
ING ARRAYS c/w MAST & LASHING
KIT. 7 element 4:00. 11 elemgnt 4-50.
14 element 4-75. 18 clement 5:25. MAST
MOUNTING arrays only. 7 element 2-25.
11 element 2-75. 14 element 3-25. 18 ele-
ment 3-75. Complete assembly instructions
with every aerial. LOW LOSS coaxial cable
9np vd. KING TELEBOOSTERS from 3-75.
LABGEAR allband V.H.F.—U H.F.—F.M.
radio mains operated pre-amps 7-50. State
clearly channel number required on all
orders. P.p. on all aerials 50np. Accs. 15np
C.W.0. Min. C.0.D. charge 25np.

BB —] AERIALS
BBC (band 1) Wall S/D 2-00. LOFT inverted
1-25. EXTERNAL ‘H’ array only 3-00.
ITV (band 3) 5 clement loft array 2-50.
7 element 3-00. COMBINED BBC—ITV,
loft 1-+-5 2-75. 14-7 3-50. WALL & CHIM-
NEY UNITS ALSO AVAILABLE. Pre-amps
from 3-75. COMBINED U.H.F.—V.H.F.
aerlals 1+5+9 4-00. 1+5+14 4-50.
+7+ 14 5-00. FM RADIO oft S/D 1-00
3-25, 3-50. Standard
coaxial plugs 9np. Coaxxal cable Smp vd.
QOutlet box 30unp. P.p. all aerials 50ap.
Accs. 30np. C.W.0. Min. C.0.D. charge
25np. Send 5np for fully illustrated lists.
CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 _MONARCH PARADE, LONDON
ROAD, MITCHAM, SURREY
Teiephone 01-648 4384



www.americanradiohistory.com

E.M.l. 13{ x 8in LOUDSPEAKERS
10 watts, 8 ohms with crossover and two tweeters.
£3-25. P. & P. 40p.

GOODMANS AXIOM 301

20 watts, 8 ohms, 12” 30-16kc/s.

£2;‘M. P. & P. 50p. Limited number. Cancelied export
order.

77 E.M.l. PROFESSIONAL LONG
PLAY TAPE 1,200 ft
£1-25. P. & P. 25p.

FANE 13”7 x 8"
15 watt. 8 ohms Dual cone.
£3-00. P. & P. 40p.

BUSH ARENA HI-FI

STEREO AMPLIFIER

10 watts R.M.S. per channel. 25-20,000Hz.
Harmonic distortion less than 1%.
£3200. P. & P. 75p.

TRIO AMPLIFIERKA 2000A
£37-50. P. & P. 75p.

—3db.

TRIO KT 1000A TUNER

100 WATT ALL-PURPOSE
AMPLIFIER

%100 watts continuous sine wave output into 8 chms.
%4 high impedance inputs, allowing mixing facilities
for ali types of equipment to match any signal.
Input 1 250mV } Suitable for crystal or ceramic
Input 2 100mV JK cartridge radio tuner, ete.
Input impedance 500K.
Input 3 5mV } Suitable for all mics and guitars.
Input 4 5mV § Input impedance 100K.
% Separate volume controls on each input.
*Master volume, treble and bass controls.
% 40db variation on treble controt at 12KHz.
40db variation on bass contro! at 60Hz.
*Frequency response 20Hz-25KHz +2db.
Y Short and open circuit protection on output stage
Y Standard 240V-120V mains operation.
£54-20. Post paid.

AMSTRAD 8000 MK 11
£16:50. P. & P. 50p.

AMSTRAD 1C2000
£27-50. P. & P. 50p.

H.L. AUDIO SA707
£16-50. P. & P. 50p.

AMSTRAD 138 SPEAKER SYSTEM
£18-00 Pair. P. & P. £1-25

PLYNTHS & COVERS
For SP25, MP60, 2025, SLE58, 3000.
£3-20. P. & P. 35p.

STEREO HEAD PHONES
Binatone £2-60.

Amstrad HP5, 5A £6-95

Amstrad HP5, 7A £12-95.

£56'50. P. & P. 75p.

volume control,

TRIO KT 2001 TUNER
£6350. P. & P. 75p.

volume control,

TRIO KA 4002 AMP.
£57°50, P, & P. 75p.

E.M.I. SPEAKERS

8 ohms.
£22-50 Pair. P. & P. 75p.

13" % 8”+ Tweeters. Fitted in Teak cabinets. 10 watts,

£36-65. Post paid.

Sensitivity 5SmV into 500K.

% Master volume, freble and bass controls.

%35db variation on treble controi at 12KHz.
34db variation on bass control at 60Hz.

“*Frequency response 20Hz-30KHz +2db.
% Short and open circuit protection on output.
Y Standard 240 volt mains operation.

50 WATT ALL-PURPOSE | =™ .
E.M.l. 13” x 8” BASS SPEAKERS
AMPLIFIER 12 watts R.M.S>.<8 ohms with cross over.
% 50 watts continuous sine wave output into 8-15chms. £5 00NEJEIELS00
% One dual input high gain channel with individual
matches any mic, guitar," etc. { ELAC

10 watts. With 8” round metal tweeter. 8 chms.

%One dual input low gain channel with individual £300. P. & P. 40p.
matchgs cr){stlal ?Jocevramlc t(:)%rk-
ridge, radio tuner, etc. Sensitivity mV into 500K
SP25 MK Il

£12-00. P. & P, 50p.

2025T/C

with cartridge. £9-00. P. & P. 50p.

S.A.E. FOR LEAFLETS

%@M/ :_% Q%/ 48 HOE STREET LONDON E.I17 01-520-7546

SHORTWAVE
I TRANSISTOR
| RADIO

only

£2:Th

Anyone from 9years
up can follow the

ELECTRONIC ORGAN

omx £32

Don’t confuse
with ordinary
g electronic organs that
aimply blow iy over mouth-organ type reeds etc.
Fully transistorised. SELF CONTAINED
LOUDSFEAKER. Fifteen separate keys span
two full octaves—play the *‘Yellow Rose of
Tezas”, play *'Silent Night’, play *“Auld Lang

ABC !ully
No

step-by-step, easy a8  gype” ete. etc. You have the thrill and
ins- it o; it with the
¥+ pl of playing a real, live, portable

78 statione logged on rod aerial in 30 mins. —
Ruzsia, Africa, TUSA, Switzerland, etc.
Experience thrills of world wide news, sport,
musie, etc., Favesdrop on unusual broad-
casta. Uses PP3 battery. Sizeonly 3" x 43~
x 13 Only £2-75 - 20p p. & p. Kit includes
cabinet, screws, instructions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER
ONLY 1

£3:25

CAN'T SLEEP
AT NIGHTS ?
DO YOU
WAKE UP

IN THE NIGHT AND CAN'T GET OF
TO SLEEP AGAIN? WOULD YOU
LIKE TO BE GENTLY SOOTHED OFF
TO BATISFYING SLEEP EVERY NIGHT?
Then build this ingenious electronic sleep
inducer. It even stops by itself 30 you don’t
kave to worry about it being on all night! The

electronic organ. NO PREVIOUB KXOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering necessary, Simple as ABC to make.
Angyone over nine years can build it easily in
one short evening following the fully illustrated
step-dy-siep, simple instructions. ONLY £3-25
+ 25p p. & p. for kit, including case, nuts,
screws, slmple instructions, ete, Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone.

Find buried treasure with this
READY BUILT & TESTED

TREASURE LOCATOR
MODULE

OKLY £4‘95

FULLY
TRANSIS-
TORISED PRIN-.
TED CIRCUIT
METAL DETEC-
TOR MODULE. ZEeady ouit
and teatel—just plug in a PP3 battery and
‘phones and it’s working. Put it in a case,

PIND BURIED TREASURE!
Transistorised Treasure Locator

This fully portable transis-
torised metal locator detects

objecta—it signals exact loca-
tion with loud audible sound
(no phones used)—uses any
transistor radio which fits
inside—no connections needed.
FIHDS GOLD

cOIN ELLERY,
AROBAEOLOGICAL PIECES
EYC. ETC. Eziremely sensi-

tive, will signal »

and tracks down buried metal .

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOISE POL-
LUTION—SOOTHES YOUR
NERVES ! Don’t under-
estimate the uses of this fan-
tastic new design —the
RELAXATRON ls basically a
pink noise generator. Besides
being able to mask out

extraneous unwanted sounds,
it hae other very interestmg

of cerlain objects buried
several feet below
0U; No know-
ledge of radio or elec-
tronics required. Can bs
Built with ease in one short evening by anybody
rom nine years of age upwards, with the
clear, easy to follow, step-by-step, fully
illustrated instructions—Uses standard PP3
battery. No soldering necessary. Kit
includes nuts, screws, wire, etc. ONLY
£2:85 + 25p p. & p. (Bectional handle as
illustrated 95p extra). Parts available
separately. Made up looks worth £151

Edivesdrop on the exciting world

ol Aircraft Commumcatlons

.F. AIRCRAFT BAND
CONVERTOR £2 85
Listen in to AIR-

LINES, PRIVATE PLANES,

JETPLANES. Zavesdrop on

exciting cross talk between pilots,

ground approach control, air-

port tower, Hear for yourself

the disciplined voices hiding

tenseness on talk downs. Be
with them ‘when they have to take nerve

loudspeaker produoes sor)thing audio- screw a handle on and YOU HAVE A
y sounds, PORTABLE TREASURE LOCATOR EASILY

but as time goes on the sound gradually WOBTK ABOUT £20! Extremely i
less and 1 il they e iy tes through earth, sand, rock,

cease altogether, the eﬁul it has on pzoylc
is amazingly very similar (o hypnosis. A con-
trol is provided for adjusting the length cof
times, etc., all transistor, can be built by
anyone over 12 years of age in about two
hours. No knowledge of electronics or radio
needed. Extremely simple, easy-to-follow,
step-by-step, fully illustrated instructions
included. No soldering necessary. Works oft
standard batteries, extremely economical.
Size only 3" x 437 x 13—take it anywhere.
Kit includes case, nuts, wire, screws, etc.
SEND £3-25 + 25p p. & p. (parts available
separately).

water, etc.—EASILY LOCATES COINS,
GOLD, fSILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES, RTC.
Signals exact location by "beep" pitch
increasing as you mnear buried metallic
objects. So sensitive it will detect certain
objects buried SEVERAL FEET BELOW
GROUND! GIVES CLEAR SIGNAL ON
ONE COIN! 24-95 + 30p carr. etc.
{High quality Danish Stethoscope head-
phones 2275 extra if required.)
EXAMINE AT HOME FOR 7 DAYS. Y
MONEY REFUNDED IN FULL IF NOT 100%
DELIGHTED.

CONCORD ELECTRONICS LTD. (PWsU) 8 Westbourne

nppmg decmons in emergencies—Tune into
the 1 distress Covers
aircraft frequency band
WAY, PRESTWICE, ETC, ETC. CLEAR AS
A BELL. This fantastic fully transistorised
instrument can be duilt by anyone over nine
in under two hours. No soldering necessary.
Fully illustrated simple instmctlons take you
tep-by-step. Uses st d PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables). NO OOHREGTIOHS WRA’I‘-
EVER NEEDED. SEND ONL
20p p. & p. for kit mcludmg case, uut,s
screws, wire, etc. etc. (parts available
separately).

+

LT,
Only
For i

many people ind a rainstorm
mysteriously relaxing, a large

part of this feeling of well-being can be
directly traced to the gound of falling rain-
drops!—a well known type of pink noise.
IF YOU WORK IN NOISY OR DIS8-
TRACTING SURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, 1F
YOU FEEL TENSED, UNABLE TO RE-
LAX-—then build this fantastic Relaxatron,
Once used you will never want to be without
jt—TAKE IT ANYWHERE. Uses stan-
dard PP3 batteries (current used so small
that battery life is almost shelf-life). CAN

E EASILY BUILT BY ANYONE OVER 12
YEARS OF AGE using our unique, step-by-
step, fully illustrated plans. No soldering
necessary. All parts including case, a pair
ot crystal phones. Components, nuts,
screws, wire, etc. no soldering.
£2-75+425p p. & p. Parts available separately

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

o £0:4

Amazing Radio Construc-

tion set | Become a radio

expert for £2-45. A com-

plete Home Radio Course.

- No experience needed.

Parts including

simple instructions

for each design. Illus-

trated step-by-step plans,

all transistors, loudspeaker,

personal Dphone, knobs, screws,

etc. all you need. FPresentation box

45p extra asillus. (it requn'ed) (parts available

tely) no d y. Send
£2-45 + 20p p. & p.

Grove, London, W.2. Callers welcome 9 a.m.~6 p.m. inc. Saturday
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REALISTIC Hi-FI 36-WATT STERED CONCERTMASTER
FM-AM RECEIVER SYSTEM. MODEL 12-694
Brilliantly designed tuner/amplifier with two matching speakers.

ACADEMY STERED CASSETTE i ROC PR“"E
TAPE DECK. MOODEL CS-20000 i
\ Mo hi-fi system is complete without one — £70 99

ey Nook it up 1o any ROC or other good qual- i \ncluding All three units in beautifuily finished walnut cabinets with smert
D ity amplifier, and the results are SN B8 i connecting feads 500 aluminium vertical trims, The tuning dial Is fronted by unigue
! fantastic! The CS-2000D records i : ! Normal Price £11808 piack glass. Figures light up behind it in green when the unit is

on, Separale easy-to-operate Left and Right votume controls.
P Microswitch for an/off. Programme seiector, Separata bass and treble canjtrols.
Headphone socket an frant panel for easy access. Singfe tuning knob for FM and AM.

aerials, facilities for external FM aerial. illuminated dial. Steres broadcast indicator
light. Each speaker has 63~ bass and 3” treble units. Output: 8 watts r.m.s. per channef into
Stereo/Meno button. Tape counter. Pause control. Tape speed 8 ohms. Frequency response : 30 to 20.000 Hz. FM: frequency range 80-108 MHz, sensitivity 2.6,
12 ips {4-75 cms). Frequency response 100-10.000 Hz. Wow stereo separation 30dB. image rejection 40db.

and flutter better than 0-3%. Rewind time better than 60 AM: frequency range 530-1605 kHz. sensitivity 100uV.
Sizes: speakers 8. wide. 12. high and 93. dee

and plays back. A bip feature is its
easy-to-use  piano-key controls.
Easy-to-get-at mic inputs are on
,top: tine inputs and outputs at the rear.
Dual-channel recording leval metar. Pop-up cassette ejection.

encit
incluging 180 ““1 all sac with C60 cassetie, Engineered throughout to the

'“‘:;::::““uads highest efectrical and h: | Size 16~ 6* wide. 12" high and 93" deﬁp And their soph
aual Price £65:00 wide. 41" high and 87 deep. Walnul cahinet with sati matches the of the
Nor i 25-WATT 3-WAY CRYSLER;

aluminium trims.
T

REALISTIC 30 WATT STEREO
AMPLIFIER MODEL SA-500
A superb hi-fi ampiifier with all the fea-

‘LIVING AUDID" g
SPEAKER CE-5b
This high quality speak-

L er has its own built-in

turgs you've ever wanted — for under 3-way sound response switch = 254
£4600. Saving aver £10-00 on the normal € ., i}
retail value. Up-to-the-minute slider controls for bass and treble. Q]V;_"E you the ideal frequen_cy response for N"g’mal Price
volume and balance controls. Headphone socket an front panel. Push-buttan STERED CARTRIDOL :L‘a:;tf'fa'l”":‘ or m“‘_ildd"\USIIC ':Slezfﬂﬂ- lts 95 vach,
input cantrols - magnetic phona (ligh/low) funer. avx. mono. menitor. 4 iful. heavy. oiled walnut cabinet . .
Loudness push-button control”tor perfect sound at low output levels. n TAPEOECK MOOEL RP-1000ST }incorporates two separate speaker units an 8” woofer, and a 5”

Lett and right push-button on/off switches for speakers. Noise filtering The popular Lear-Jet type recording unit is the heart of | mid-range with 2" concentric twaeter. Power handling

and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20- the fantastic RP-1000ST. which has full record and play- | capacity: 25 walls r-m.s into 8 ohms. Overall frequency res'—
20.000 Hz + 1 db at full power. 15 watts rms pet channel. Walnut cabinet with - back facilities. Automatic track change with manual over- |noqee: 35-20,000 HZ Cabinet size: 101" x 73" 83", Exactly
satin atuminium trims. Inputs: ghono 2-5mV and SmV RIAA: tuner/aux 250mV. Hum ride. Press to start button. Stereo headphone and Left and [ight for matching the most modern decor.

- ~ §5db. H that # | Right Mic sackets on frant panel. Deal recording level
i ey = O !uner/aux = nw]suhawmzr Ga‘ s%f;#‘%%‘}mkeep meter, and Left and Right valume controls. Built-in pre- JGTRZAH

amp. Yape spaed 33 ips {3-5 cms). Frequency response:
S;ES:I)E"O 1‘-‘3“3:1# AM/FM/MPX playback 30-10.000 Hz: recording/playback 30-8.000 l_il.
This ROC Tuner is especially de- Line output: tully variable 0-500mV. The RP-1000ST in-
signed to match the Dlson AM-385 corparates all the features you'd expect in a top guality
Stereo Amplifier. In price and Cartridge Tape Deck. Size 16~ wide, 4" high. 9~ deep. = =
value, as well as it's good look- | Cabinetinwalnut. Including “""“""" leads PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA-15
ing design! But of course it's alsn 3 This is one of the lowest priced stero tuner amplifiers on the

ideal for use with any other amplifier. The RA-310 costs £10-00 less than ;'""km' 1t covers the full range of both AM and.FM broadeast
the normal retail valus, and yet it is a highly sophisticated unit. incorpo- | l,’*&”“"“"- And when you're switched to FM. an indicator

rating the latest solid state techniques. Operation is drift free for sup- ights up when a sterao signal is raceived - that's the time to
75898 reme station-holding capabifity. You can connect this Tuner to a stersg Nurma‘ switch to “Stereo’! The SSA-16 has all the facilities you'd ex-
amplifier, o a tape deck or a tape recorder. And of course it cavers all | price' pect to find.on tuners costing twice as much — separate vol-

ions i AM and EM bands. FM: 87-108 MHz; AM: 525-1605 kHz. 7 wme. hass, treble. halance and tuning contrals. Selector switch
the stations in the an| ands £49-00 for tape: phono, AM, FM, stereo. Jack socket on front panel for

itivites: FM. 3uV: AM. 250pV. Sterso separation 30dB at 1kHz. image rejection e
gmjﬁsegisz,:y;lle;;frme“‘i'h?:f\ 7.}";";1 eD Sela BENTEN sterso Frequency range: FM 88-108 MHz. AM
g . 8-TRACK HOME STEREO CARTRIOGE PLAYER §35-1605 kHz. Frequency response: 50-10.000 Hz = 3dB.
REALISTIC SA-100B 6-WATT MODEL E1 Power output: 4 watts tatal music power into twa 8 ohm

STEREQ AMPLIFIER With this unit. you can play any standard 8-track cartridga speakers. Size: 16~ wide, 41~ high, 8" deep.

Here’s fabulous, exciting value in | on the market — at a fraction of the normal retail value!
miniatgre! This high quality stereo | 1t gives you a total of 5 watts ol power. to feed intg two gg:;s-lgmg;ﬂsnm AMP”HER_ 7
amplifier measures only 8" wide x 3” | 8-ohm speakers. The frequency response is 50 to 10.000 This exciusive i
highx 53~ deep. And yet it has sepa- | Hz. giving you a fine tonal quakity that can’t he bettered at ROC Stereo Q
rate ganged volume, balance and tone con- | anything near this price. The E1 has separate tone. CINAnTeii s n
trols. Plus speaker injout, mono/stereo, phono/ | balance and volume controls. giving you compiete free- complately
£1 2 45 tuner and power onjoff slide switches. The ends are oiled walnut, with match- | dom to select the sound you want to hear. Tape speed is self-contained, and
= ing enamelled metal tep. The front pana! 1s satin aluminium and walnut-brown | 33 ips. and wow and flutter are hoth fess than 0-3%. Size - it costs Lz-zé [
Price 22100 epamel. Frequency response is 50 to 10,000 Hz + 3dB. Output 3 watts r.m.s. } 113" wide, 57 high. 11~ deeg. than the normal re-
per channel into 8 ohms. Inputs are IDQmV for both phono and tuner. [ wil  value!  The
REALISTIC TM-100 SK-317 is a really Nor "'ﬂ”’ng“-
AM/FM{ MPX compact unit measuring only 53" wide. 13” 775
STEREO TUNER high and 63~ deep. it cantains its own mains
Here's another unit that gives power supnly and has a ganged lone’ control and sepala(e
yeu tabulays valye in miniature! vulume controls for each channel. Specification: frequency
Designed specifically ta match . Z ! - response 40-17,000 Hz + 3dB: output 3-5 watts music power,
the Realistic SA- ‘IDDdB m,hulh - fls ik pechhanneI into 8 ohms; input, phono, 600mV;
appearance, size and perform- signal-to-noise | ratio better than 45dR.
ance. the TM-100 is superb value-for-money. it gives you the full FM | ! | =
and AM ranges - FM, 88-108 MHz: AM. 535-1605 kHz. Sen!l(ivi(ie!'Nmm 5
FM 5pV: AM 250V, Image rejection S0dB. Yormaj

Normal

s R.446 3-WAY MATCHEO SPEAKERS
OLSON AM-395 These will do justice to your amplifier - and to your
|7 :%;VLAIHE?ERED O pocket. Atoaly £17-80 a pair. they are real value-for-money.
. L A Each cabinet is heavily lagged and teak finished. They =3
Al" ideal unit f';f your new handle 16 watts rms (8 watts rms each). Each loudspeaker gi‘i"’s“a?a“:l‘lﬁiohi‘nﬁﬁg; f:::‘:ﬁ?::::‘?;i‘:im e - nearly £7
sterea separate system. i i A -to- =
contains Yaflarge] duslfcone” beseRunit, plusiayseparcte less than the normal retail value| Just lock at what the AM-372 will do

It is more than £10-00 140t Hz Size 14 high. 5
mew the normal retail lewevfl‘;; g;flau:e";y range o, 19:0001H2" Size "0 o you — reproduce signals from ceram?: or crystal cartridges, AM snd
price! Making the AM-385 |— FM tuners, and tape recorders. And Tt gives you oulputs for two sets of

one of Britain's best hi-fi R {speakers, headphones and tape recorders. Frequency respanse is 30 to

buys. 1t takes in signals ffom magnetic or ceramic pick-ups, | OLSON AM-357 4-WATT STEREO AMPLIFIER B o [20.000 He -+ 30B. Dutput § watts .m.s”per channel music power into 8
tuners (sas Olson RA-310) and tape decks. And it's got qur. | Here's marvellous value for someone just starfing to "" thems ohm speakers. Pofia input 200mV. Tuner input 200mV.
selves up in audio! At only £9-00 you get a fine amphifier in a Size: IZ}”w:de 31" high. 74" deep.

\:9.5.355 puts for taping and for headphnrses There are separate bass
and treble controls. separate Left and Right’channel volume
contrals. And a Joudness switch for hoosting the hass and
treble notes when listeriing at low output levels. Frequency

response: 20-20,.000 Hz + 3dB. Output: 20 watts r.m.s. per channel

into 8 ohms. Inputs: magnetic phono 3-0mV REAA, crystal phono 100mV;

tape 160mV: tuner 160mV. Size 11" wide. 4" high, 737 deep. The
specification reads well - sounds even better!

mal P scratch resistant metal cabinat, with a smart brusbed al
front panel. It incorporates separate tone and valume contrals for
each channel. Inputs are provided for turntable {ceramic car-
tridge). tuner and tape deck or recorder. Frequency response: 70-
20.000 Hz + 3dB. Output: 2 watts r.m.s. pef channelinte 8 ohms.
Inputs: phono 80mV: tuner/aux 80mV. Size 8% wide. 21" high,
41" wide,

Not
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itsatlowest prices?..

Icocg;sg{aés!-ggr Ev;l;aqg Flﬂlsll\l'l uls-;!;\l;¥ b "Ny

NEEDS TO COMPLETE HIS SYSTEM - g.l’l-l'll,‘l OFFERED AT EVEN
Every item shown here is the best of its” = MNER PRI c Es !
kind within its price range. Buy them I,Ill!l lll‘ I 1
::x::i‘:;rv::u:';::i:z?::;z: e s)k:d; EXCLUSIVETO ROC

SAQ-501 50-WATT SOLID STATE STEREO AMPLIFIER A really
powerful unit with all the facilities you need for home entertainment
~ inputs for magnetic cartridge.
tape. radio tuner and auxiliary,
Controls  for bass. treble.
balance and volume. Head-
phone socket on the front panel
for easy access. Loudness
switch, Rumble and scratch

R.328 STEREQD HEADPHONE
If you're starting in hi-fi, and
you discover the need for a
pair of really good stereo head-
phones. The R.328 is ideal. ata |,
\ price you can affard. Thay have
i padded ear cushions. a 6-foot cord
and jack plug. Frequency range 30-15. 000 Hz 'S R.186 STEREG HEAD-

Impedance 8 ohms per channel, PHONE JUNCTION BOXL

ROC PRICE £2-35 p .

e ity - If you want easy, fingertip control
EAGLE SE-30 STEREO ! ¥ Yof headphones and foudspeakers, here's the ideal
HEADPHONE ] solution to the problem. All you do is connect
T_hrs_m!:del_ is for the more! it to your speakers and amphfier, plug in your
discriminating listener. For a headphones-and you're ready to take over! At the
flick of 2 slide switch, you can have headphones

start the frequency range ex- 3

rlends from 30 to 16.000 Hz. And you alone. or speakers alone. or both together. S filters.
can adjust the voluma of each earpiece inde-} jnpuy: suitable for - use with amplifiers rated SOLID STATE STEREQ AMPLIFIER | Srecifications: 25 watts rms
pendently. There's also a mana/stereo switchf ) 1o 20 wans. Size: 283" x 34 x 1" The A-3000 looks as good as it sounds| | Per channel into 8 ohms. Inputs

For maximum comfort. the ear cushions are|
covered in soft Inathers. ROC PRICE £7-05

TEC HR-007 HEAO- R.151 STEREQ
'FHONE RA0IO : - CAR SPEAKERS
.";Wh‘" youwanttolistento | goon plack, tough. plastic cases. each
¢ the radic alf by yourself. containing a high flux 110mm diamater speaker

Giving you a big performance this suparb§ Magnetic. Tuner. Tape/Aux. Tape play. Frequeacy response
ROCPRICE L1 50 | fer bt o fullvange of fauil s | 20-20.000 He (& 1db). Size: 333mm . 102mm % 286mm. Normal
on the front and rear panels. Un the front - | Price £33-50. ROC PRICE £26-40
all the contrals you're ever fikely ta nead
plus a headphone socket. Dn the rear -
signal inputs, speaker gutputs and a line

Then this will solve the i . fuse for circuit protection. A - 5000

problem, Separate volume | oaiges praas 1o yecd 10 90 :::r:n":sic:: Specifications: 18 watts rms per channel 60 - WATT

and tuning controls with | Fjjpeq vwilh va\m thrvu yards of cunnecling‘ u'“’(Hiﬂﬁ;‘;};)’zf‘]’ﬂuelnﬂ\"\;lﬁpﬂ';fe Zg-BE.Dl_JU :?A‘.}E
easy-to-use knobs. Frequency range is : i ” o ” i z nputs  Magnetic. Ceramic,

533 10 1505 Kz medhum wovs band. | "0 Dimensions: G4 S357x 335", Inaed- WY Tiner Tope, Aur Tape Piay. Sire: STEREO AMPLIFIER

Maximum output s 300 mW. anu:'ea:ursn‘:c PPRICE é:-7z B 345mm x 300mm X 130mm. Normal Price With the A-5000. you're in the big-saund class -

Normal Price £9-45 RDE PRICE £5-80 fureron H : £30-70. ROC PRICE £28-00 30 watts rms per channel into 8 ohms! The circuit is

R.152 STEREO CAR giving you top quality saund and

EAGLE SPEAKERS amers 0-2% distartion at 25 watts output, And optimum

8-TRACK These sloping front stereo input balance is derived from the use of an IC

STCE::(] speakers match the CS.8 Ca!lndge Player or any {integrated cinuil_). Thgre's no need to worry about

PLAYER. CS.8 other car stereo systam. Fitted with high flux overload or shart-circuiting the output — the A-5000 has

| 3 . builtsin protection, Spacifications: 30 watts rms per
Orive 1o the sound of music - with yards of conzecting cable. Oimensions: 6+ channel into 8 ofims. Fraguency response 15-40.000 Hz
this fabulous 8-Track Cartridge Player. 643*x3§”. Impedance: 8 ohms per speaker. { 4 2db) Inputs Magnetic, Tuner, Tape/Aux, Tape Play.
It gives you superb tone and power 10 | Rating & waits max. per speaker. R-200 20-WATT AM/FM/MPX snnzo TUNER | Normal Price £43-40. ROC PRICE £34-00

fl||"|? car with stereo sound. Ideal for ROC PAICE £4-95 AMPLIFIER What more could a hi-fi :
use with R.151 or R.152 speakers. Com- want] The R-200 gives you top quality reproduction

110mm diameter speaker unit, and over three

plete with ali mounting accessories. EAGLEILCDYSTEREQ, af hoth AM and FM programmes. including all the
For negative earth electrical systems :‘f?’:ﬂ'l: CARTTDGE! : stereo broadcasts nuEv agvailable on FM. g\nn you
;;‘.::ug:‘:‘:;n:gs ;:Ja;‘ol O'BEar ;:“\:vn:vlv n’:m aat :::ulsy Il:v':l:n:: i . have built-in facilities for recording your favourite
A el BT S Mt o
speed: 3-5 cm/sec. Channel selector: 0-7 mil diamond stylus. Dut- F‘cmlml for haZs lregble " volume and batance
automatic  with manual over-ride. put: Bm¥ per channel. Frequency range: Zlun sisde the dial are @ meter for accurate tuning
Mounting _ dimansions: §43"x 54"x *30-18.,000 Hz. Channel balance: +1-5B. andagslurea indicator lamp that automatically fi htg
244~ ROC PRICE £27-20 Channe! separation: 20dB. Recommended up when you'r lunedinlapa f (anal Doyzengsuf R-150 12-WATT AM/FM/MPX STEREO TUNER
“WATTS~ stylus pressure: 2-4 grams. Comphance: :n. h'IyI"w ‘ef Gities i |:d?llleo signal. 4 AMPLIFIER You couldn't get batter valus-for-money
9% 10-6 cm/dyne. ROC PRICE £4 75 other brilliant facilities Including main and remote § jn"geer00 Tuner Amplifiers anywhere! Just look at
RECORO CLEANERST" spaaker terminals. ol ? -
all the facilities the R-150 gives you — bass, treble,

Specifications: 10 watts rms per channel into 8
ohms. Frequency response; 25-40,000 Hz {4+ 2db)
Inputs: Magnetic, Ceramic, Tape, Aux. Tape Play.
Siza: 398mm X 287mm x 106mm. Normal Price.
£60-00. ROC PRICE £42-00

The original *'Dust By
Automatic Record Cleanger i/ EAGLE LC.07 STEREQ
keeps your records clean as MOVINGMAGNET
they play. £1-20 watts Disc Preaner. Keeps ﬁ:’f::l'sﬂlﬁ)?ri opportunity
;‘:rwp;:f::':’sre'clrfd nrzwmt to own a transcription cartridge -

' duction 35p P for lh; (pnne nlhi ceramllc(! Is specially del;

i, ! - signed to match top quality tone arms, an

[~ R.307 TRANSISTOR- to gat the very best from your hi-fi amplifier,
0-7 mil diamand stylus. Dutput: 7mV per
channel. Frequency range: 20-21,000 Hz
Channel balance: +1dB. Channel separa-
tion: 28dB. Compliance: 12x10-8 cm/dyne.
ROC PRICE £6-37

balance, volume, switchable AFC far drift-less recep-
tion on FM. socket for headphenes on the front panel.
A tuning meter. Stereo indicator. Tape autput. so that
yau can racord your favourste propremmes. To name
bat a few. AM section cavers the medium waveband -
535-1605 kHz, and the FM hand 88-108 MHz.

Specifications: 6 watts rms per channel into 8 phms.
Frequency response: 40-20,000 Hz {3+ 2db} Inputs:
Magnetic. Ceramic, Aux. Size: 107mm x 385mm X
263mm, Normal Price £38-30, ROC PRICE £29-90

1ZED STEREQ
PRE-AMPLIFIER 4
Now your emplifier
that could only reproduce
ceramic of crystal pick-up cartridges, can
accept signals from moving-magnet cart-
ndges| The R.307 steps up signals Irom
between 5-20mV to 200-300 mV. Input:
5-20mV. Equahisation: RIAA. Dutput:
200-800mV flat, Frequency range: 20-
22,000 Hz. Dimensions:33"x 13"x 25",
Supply: 240 VAC. ROC PRICE £4-92
15-FOOT STEREQ HEADPHONE
EXTENSION CORO R.362
.. Fitted with haavy duty
E== 3.circuit sterzo plug at

D-4008
STEREQ
CASSETTE DECK Precision engineered for
trouble-free performance, this Stereo Cassette
Deck has a fantastic range of facilities,
making it a real value-for-money unit. Left
and right level meters for racording, the
latest slider controls for record level. MR'?S “M/fM/MPX STERED TUNER AMPLIFIER
switchable playback noise filter. aux/mic Here's a beautifully styled AM/FM Stereo Tuner Amplifier.
switch, mic input sockets, piano-key controls Featuring FET {Field erpl Transistor} front end FM tuner,
for record, rewind, play. fast-forward, and and dual-channel IC equaljzer for perfect balance, the MR-15

R.088
MATCHED
STEREO
LouD-
SPEAKERS
Here's real
RS valua  in
stereo speakers! Each unit comes
complete with 10-foot lead and phone plug,
and look really smart. Fower handling per

i

[=>

oné end and a matching stereo socket at

tha other. ROC PRICE £1-30 ;s::::;“‘{,;:‘;gs ;'3?1‘68005"1:! p;?:x stop/eject. Index counter with reset button. incarporates professional s:tyle vertical sliding controls for
STEREO HEADPHONE "Y' AOAPTOR density: 8.500 gat;ss. Impe'dance: 8 ohms. Specifications: Frequency response: 35- bass and treble. All the input/output facilities you need.

R.361 Enables you to use two sets of
stereo headphones from a single socket.

12,000 Hz. Wow and flutter less than 0-25%. | Covers FM 88-108 MHz. AM 535-1605 kHz. Output 16 watts

Dimensions: 97 high. 53" wide, 43" deep. Inputs: Mike. Aux. Din Socket. Size : 345mmx rms per channel inte 8 ohms. Inputs Magnetic. Tape. -Aux,

Finish: oiled walnut.

Fitted with male plug and two female d : 300mmx 100mm. Normal Price £33-50 Tape Play, Siza: 467mmx 458mmx 130mm. Noimdl Price
sockets. ROC PRICE £1-30 ROCERIEHEYS0 pais ROC PRICE £34-00 £67-60. ROC PRICE £54-00 4
0 N I c s LT D 4 Compare our prices with any other unit on the When you invest in ROC equipmenl, you're
hi-fi market, and you'il find you won't beat ROC getting much more than an exclusive product.
& unit prices. No matter where you live. London or You're getting value for money that is literally
M.JORY.Esq. 193 ED6WARE RD, LONDON, W2 1ET.01-723 6211 Land's End ! unbeatable. ROC unkts are bought direct from
. I - . Take a good jook at all these super audio equip- the manufacturer, and ALL the savings ROC
CALLEBS WELCOME 9‘6 MON TO sAT- Buy it withyour ment bargains. They're all on demonstration at derive from this are passed ontoyou !
) our Shop lrom 8 to 6 p.m. Monday to Saturday. At ROC Electronics, we take extra care 10 sefect
LATE NIGHT THURSDAY 7 PM — 1ste night Thursday until 7 p.m. But don’t worry only the best buys. We check
) if you can’t get there yourself. Our Mail Order averything befare you do — and
3 . service is 8t your. disposal. With the same ex- i’s fully guaranteed whether you
Return-of-past mail arder service. Orders over £10 post free (UK only). clusive ROC equipment — and at the same buy at the shop of by Mail Order.
Add 25p for p & p to orders undes £10 super value-for-money prices | ROC

HP torms available for callars

k exclusive unit ) i
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Fully guaranteed TRANSISTORS, ZENER DIODES etc. ALL valves
ivi SPECIAL (0C38  42p[IN21B  30p|S2303  50p|AF139  30p|CRS1/40 48p
IndIVIdually packed OFFER 0c44  17p/IN25  60p|3F100 ggp AFng 23» ggggfﬂ)g ggp guaranteed
097 tube 0C45  12p|IN43  10p|3FR5 pi AF18 D 20 38p | . . -
VALVES g8t i Bl SR o e BN aBRE ot
QA5 p | OCT. p!1N6-77 ] “75p 2 D 35{025 - o . 5 p
BLIH §176p ECHSL 45p|0A2  330)0410  gpplocrs  0p|IN702-72536p|3N140  87p| ASYET 48D wploiTe  amlisce SL800 AT £ 780
gL D 0 O O BCso 75| 0A70  10p/0CT3  30p IN823A £1.3013N104 950 Bawio 28p) CRESHO BP |5ycsqr 38p 20p4 £1.00p|9001 - 50
DFos 421’ EGL32 351’ PCo7 451’ 0A71  10p]OC75 25p|1N4785  50p|3N159 £1-45p| BC107  10p|CS2A0  65p |2 321’ ESTsT 401’ 002 55
DEoy  A2p EOLa2 O TCae0 4ay|0A73  7pjOCTS b IzMTs  p|AERs - 45p|BCI0S  10p GET103 fp SkTa  BomizoChs  75p/9003 50D
Do 321’ FOLSs 421’ POCSL 401’ OAT4 7p|OCBI 20p|IZMT10 33p|12FR60 73p|BC113  10p GETI1156 456p [Looin 401’ 30017 851’ 2004 15
o 401’ ¥ 451’ POCS9 501’ 0479  10p|OC81D 20p|IZT5 67p|40594 £1-95p| BC118  20p| GET116 §0p | 200 709 G 751’ o005 159
DLt b T e1an|Docise Sop| OASL  80|OCSIDM 20p|IzTio  €3p|40395 £1-2bp|BOY7) 15p| GEX 66 £150 [OK25 © 700 |S0CLS 90 P
DM sop Fio 501’ PCRS00 751‘ 0A91 7p|0C82 25p|2Gass  51p|40636 £1-26p| BF115 250 NKT222 90p (o 321’ e 701’
e D R SaD|PCFS0  op] 0A200  7p|0CS2DM 30p|2G403  51p|40668 £1-25p BELTS 20p| NKT304 Sop |OSATCT 82010001, PP lc R, Tubes
DS o bre  otl|pCra  Bap|0A202 10pj0C83 - 25p|aN9I8  87p 40669 81-40p| BEYSL  300IRASSL0AT g b 2Bi-20p | VOROT
DY802 pris EF83 250 pCres  4gp| 0A210  25p)0CS3B p|2N1304 22p|AC126  25p| BFY52  20p. asp | 3907 o 501) 50p
Bosotjo1 " |EFss  aep|PCFss  s7p| OAZLL - 87pi0CS4 20D 2Nis0s  25piaciar  25p|BO $5p'spors 20 1887 S31G0RTI4 ssp| VORSITE
1 EFse 311’ Dirano ip| 0AZ200 b5plOCIZ2  50pioN1S07 25RIACI2S  20p BS2 47p 8Do2s  81p { el 351’ 30L15 851’
E180C0 . 350 | BEgs  obn|poFaor 77| QAZ20L S0pIOCIZ0  25DoNsl47 88p|ACiz  20p|BSYZS, 28D Snass g GSL7GT 399|30L17  80B | VORSITC
TISGC Oon|Ere:  a0n|pcreor 4gp| Q018 50p|OCIi0 - A0p aN2004s 6p\ACy1y 250 BUINGELEID.SDOL 2P |ewnvGr 3%p(30P12 80, £7-50p
E1820C B 3 PCrtes sau|0Co2  50p0CIT0  28p|oN3053 200 acYes Lip BYZIS 2pisboss 48 5507 agp)30pLo 80p |5FP7 £1:32D
1-25 | EFos 3u§ POFS05 72; 0C25  40p|0CI171  80p|2N3054 500/ AD149 50p|BYZ16 = 83p|V405A 40p |sosar g5p|30PL1 70% 88D £8-00D
BABCEG Sy | BE1es a0 pOka0s dso] 0020  2p|OCITZ  7ploN30ss edp|ADisl 35p| ORSI/L0 250 |22451CF 18D |y i7p|30pLis 9gp (85  £300
B0 D B D Pcraoy o] QC28  80p|0C200  40p|oN3730  50p|AD1G2 35y ORSL/20 88p|2R11 - 3p |SyeGr  4ap|30PLid S5p|88L €860
B D ot JoniTCHo00 Top|OC29  80p|0C20L  ¥5p|oN3TS1Ee75p|AFLIS  B0p| CRSLI3D oplzro1  46p |335FT  GOPIiTeGT s0p
B0l 10iErei  Goo|pCrel  47p|0C35  50p{0C206  85p|oNd172 50p|AF127  20p|CRS1/35 43p°ZR22 428 |gxse  30p(35W4 30D ppoto Tube
EBC33 b0p EL4l  55p|PCL82 370 /QQVO03.10 | UAF47 550\ 0Y85 _ 80p|and T TSARS 385 0BGSG  15p| 6X5GT 37p |IBAGT 45D Carlas
EBC41 b2 |EL42  §8p|PCL83  65p £1-25p|{UBC41L  47p|VR105/30 883V4 45p (6ALS 15p|6BJ6 45p| 6Y6G ~ 60p|50Cs 40p £2-75p
ECCB1 30p|EL84  25p/PCL84 420 |QQVOG-40A |UBFS0 40p|VRI150/3035p|5B254M£2-20 |6ALSW 40p|6BQ7A 40p|6-30L2  70p|50CDSG  700|0314 £4-00p
EBF80 Qgp FL85  43p|PCL85 42p £5-40p |{UBF89 35p|2801U £2-00p|5B/255M 6AM6  80p|6BR7  88p| 624 86p|50EHS  60p|so07¢
EBF83 42p|EL86  40p|PCL86  42p |R17 48p [CCS5  40p|Z803A £1-25p 22-00|6AN8  50p|6BW6  85p| 7B7 45p |75 40p £17-50p
EBF89 80p|EL90  3bp|PFL200 86p R19 37p |UCF80 55p|Z900T  95p|5R4GY  75p(6aQ5  85p|6BW7  30p) 7-7 32p,76 40p
ECC81 80p|ELS5  36p| PL36 Sgp STV280/40 ITCH42 70p|IL4 15p|5U4G  85p|6AQ5W 50p|6C4 30p|7Y4 60p |78 40p )
ECC82 28p|EL500 85p|PLS1 2 D £3-00p [UCHB1 35p|IR5 85p|5v4G  45p|6ASE 37p |6C6 25p| 9D6 37p 80 50p| Special Vivs
ECC83 80p|EM31  25p PL82 0p | STV280/80 |UCLs2 35p|184 95p|5V4G  40p |6AS7G  BOp|6CH6  55p| 11E2 $£2-50p|723A/B £7-00) CV2339
ECC84  80p| EMS0  40p PL83  42p £9-00p |UCL83  60p|185 24p|5Y3GT 85p|6AT6  80p|6CL6  49p(124T6  30p|803  £3-25p £20-00p
BECC85 40p|EMBs 85p|PL84 35D \proy ggy5p |UF4l  50p|ITa 99p (5% 55p|6AU6  25p|aD6 20p| 12AT7  30p|805  £8-00p |JP9/7D
ECC86 50p/EM87  55p PL300 78D yo5 75pUF80  36p|1X2A  40p 524 75p |6AXAGT 80p|6EA8  55p| 12AU7  20p|807 50 £37-50
ECCss 8Yp|EY51  40p PL504£275P U2 50| UFse  85p|1X2B 40p|5Z4GT  40p |6AX5GT 70p|6F23 75| 124V6  38p 813  £3-75p K301 £5-00p
ECC189 52p|EY86  40p|PXd4 £2:50p |07 50p|UL41  65p{723A/B £7-00/6AB7  30p|6B7 40p|6Fs3  #1.50| 12AX7 30p 8324 £3-00p K305 £12-00p
EED G 5O PY33  80p|yier  73p|ULS4  60p|3Ad 90p|6AC7  15p|6BK7  60p|GHEM  20p| 12BA6  37p|866A  75p K308 £16-00p
ECFs2  3pp VS  40p|P¥80 880 usolL £1:00/UU5  55p|3Ds 15p|6AH6  50p |6BA6  20p|6J4WA 75p| 12BE6  40p 954 40p | K337 £16-00p
gggggl 'égﬂ Ezi ‘;gg PYs1 7D | UABCSO 85p UY4l  45p'3Q4 37p'6AK5  30p GBE6  30p 6J5 40p %3257 %%p 935 ggp KRN‘ZA£a o
ECF802 €62p|EZ31 27p g;{g; :gp MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. T.K. 12EL 514503 9;7 303 WL4TA D
ECHS5 80p|GZ34 58p PYss 37" P. & P. Up to £1 12p, £1-£2 17p, £2-£3 22p. Over £3 post free, C.0.D, 20p extra. 12K5 56p | 991 40 D
Eggg gﬁp Iﬁgg ig-ggn 00 501’; 12K7GT 40p|2051 55p|33/92/E
ECHS3 433 N78 $L25p PYSOl  50p INTEGRATED CIRCUITS— %?5‘?3% %?f; e .3;%3 5C22 ﬁg-o?m
29/411t. AERIALS each consisting of ten 3ft. fin. dia. 128G7 = 85p|6060 50p | 714A7 £4-00p
tubular screw-in sections. 11ft. (6-section) whip aerial MANY OTHERS IN STOCK 1487 75p1 6064 45p1725A £16-00p
w|"':1 adzpt?r to fit tf;)e‘ 7in. rod. insulated base, stay EEAO(;A agosbwitée hanld 1R.F. Ampl. 300mW diss 2‘1’30
plate and stay assemblies, pegs, reamer, hammer, etc. 3012 wide band ampl. 150m W diss .. .. -90 .
Absolutely brand new and complete ready to erect.  CA 3020 Audio power ampl. L. E13T Colomor (EleCtronlcs) Ltd.
In canvas bag £4. P. & P. 50p. CA 3036 Audio pre-ampl. .. .. .. .. £0.90 170 GOLDHAWK ROAD, LONDON W12,
METERS Full List of our very large General Electric PA 230 £1.40; PA 234 £1; PA 237 £210 Tal: 01-743 0899
stock of meters on request.  Mullard TAA 300 £1-75; TAA 320 73p Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

FELSTEAD ELECTRONICS (PW 57)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List, sent free for stamped addressed envelope. (Free overseas). Cash
with Order only—No C.0.D. or Caller service, Charges (Min. 6p) in brackets after all items
apply to G.B. & Eire only. Regret Orders under 25p plus charges unacceptable. 8.A.E.,
please, for enquiries or cannot be replied to. Overseas Orders welcomed.

RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5* 600ft.
86p: 53" 9001¢. 50p: 77 1200ft. 56p: LONG PLAY 57 900tt. 50p: 53" 12001t. 56p: 7~ 18001t.
$0p. (74p on 5% and 537, 9p on 77). Other sizes, Casettes and accessories in List.
CARTRIDGES. All with standard fittings and stylii. Stereo-compatible Mono GPY1/8C
21-10; STEREO GP93 £1-40; Stereo Ceramic GFP94 £1-95. (All at 6p each.) Compara-
tives shown in List, with more types incl. Sonotone 9TAHC, Stereo Ceramic Diamond
£1-97} (6p) DIAMOND STYLII: single tip types: Acos GP37, GP59, GP65/67, GP71, BSR
TC8/LP/ST; COLLARO O. P and DC284, GARRARD GC2, GC8, GCS10,GCE12, RON-
ETTE BF40, O, P. and T. PHILIPS 3501 (3060, 3066, 3302, 3304), 3010/12/13/16, SONO-
TONE 19T/20T ALL AT 40p each (6p). SAPPHIRE 17ip (6p). Double-tip turn.over
types (78 sap. on other side). For ACOS GP73, GP91 (for cartridges GP93, P94 etc.)
GPY18C (for stereo-compat. types) GP104 BSR ST4 (ST3, ST5), 8T9, (ST8). ST12/14/15.
SONOTONE 8TA, 9TA, 9TAHC. PHILIPS 3306 (3310, 3224, 3228/22, GP280).
GARRARD GCM21, 22, GCS23, GKS25 and 26, GCM21T and 22T, GKM24T, GCS23%,
GKS25TS, & 26T, GCM31, GC36, GOS35, GCS38, KR40A, K841B ETC. ALL AT 75p (6p).
SAPPHIRE 85p (6p). DOUBLE DIAMOND STYLII: (S8ame dia. tip each side: no 78) All
types £1-50 (fp). SAPPHIRE DOUBLE ST/LP, TIPPED 40p (6p). PICK-UP WIRE:
Buper thin twin flex screened, sheathed, 6p per vard (Up to 6 yds., 6p over charges paid).
MICROPHONES: CRYSTAL: LAPEL 14", clip/hand, lead 3-5mm jack plug 32ip (74p).
COM20 Cream Plastic hand 524p: “STICK " 60 £1-02: CM70 “PLANET" Metal, tapered, with
neck cord, adaptor for stand £1-474: “MIC 91" hand/desk 81lp: “MIC 45" Curved metal
hand grip £1-00. ALL with leads (all 9p). MICROPHONE INSERTS: 0-9" 274
(Up to 6 for 6p). DYNAMIC: 209 Cardioid Ball. 50K/600 Q built-in volume control,
onjoff switeh, special 20ft. lead, the best vajue anywhere at £6-30; UD130, uni-dir.
mesh ball 50K /600  jack plug, cable, adaptor, £4:80: DM160, omni-dir. Ball mesh. 50K,
cable adaptor jack plug £3-874 274p each). SPEAKERS. Very popular 12 ROUND,
fitted tweeter, 8 or 15 ohms (state which) £1-87} (273p)—or pair for stereo £4-25, charges
paid. SMALL 23" 3Q or 8Q, (state which) 374p (6p). More speakers in List. HEAD-
PHONES: High resistance 2000 Q adjustable: 92ip (104p). EARPIECES. With lead and
min. 2-5mm or 3-5mm (state which) jack plug, MAGNETIC 9p. CRYSTAL (3-5mm plug
only) 24p (Up to 3 for 6p any type). SOLDERING YRON. Slim, modern, British high speed.
8%, all parts replaceable, highest quality fully guaranteed £1-17% (10p). TRANSFORMERS:
Sub-min 11 x 11 X 12mm, OUTPUT (3 Q for OC72, etc.) 14p or DRIVER 15p (Up to 12 for
6p). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. asstd. cols. SOLID CORE
14p. FLEXIBLE or SUPER THIN for transistor wiring, etc. either 18p (Any pack 8p),
RETRACTABLE FLEXIBLE LEADS, (CURLIES): With phono plug, each end, 61t 23p.
12t 89p. With phono plug/phono socket other end 61t. 25p, 12ft. 424p (6p lead any type).
VIBRATORS. 19v/4 pin non-synch 121HD4, 2§” ex. pins, 273p. SAME but 31" ex ping,
USA, 20p. 12v/7 pin, synch. (128R7) 23" ex pins, 624p (61D any type). TRANSISTORS, etc.
AC/126 124p, AF115 20p, AF116 159, AF117 20p, OA5 10p, OA10 10p, OA81 108, 0C44
14p, 0C45, 6071, 0C72, 0075, 0C81D, OC82D, alt at 123p each, OC81 15p. OCL70 20D,
0C171 123p. BY100/800 ply 14p. Many more incl. power types thyristors, etc. in List (8p
up to 12). MAINS NEONS, Aly leads 10p. NEON SCREWDRIVER (pocket tester) 173D
(Bp either). MAINS BATTERY ELIMINATOR. Input 240v-AC. Output 3, 44, 6, 73, 8 and
12 volt D.C. by switeh selector. Onfoff switch, pilot lamp, leads, plug, Plug to suit most
cassette recorders. £3-75 (25p).

OUR CURRENT LIST (sce heading) includes more details of all above plus cartridge replace-
ment table, many unrepeatable Special Offers, and cable, croc. clips, Volume controls
Din plugs, Co-Ax, standard, miniature, phono plugs, sockets and adaptors, Tape Recording
and Record Player accessories, panel and Test meters and equipment, Multimeters, min,
motors, test prods, switches-rotary, toggle, slide, cabinet, lamp, etc., electrolytics, terminals,
Veroboard, valve holders, extending aerials for cars and portable sets, ind. lamps and bulbs,
dials, mikes, telephone amplifiers and pick-ups, drive cord, inter-coms, condenser and
resistance testers, Stereo Headphones etc. elc.

LIST SENT FREE WITH ALL ORDERS IF REQUESTED.
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PHOTOELECTRIC KIT

CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Tnfra-Red Photo-
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady-Light
Photo-Switch/Counter/ Burglar Alarm, ete. (Project No. 1) which can be modified for

modulated-light operation,
T i Fa=t  PHOTOELECTRIC KIT
i1 257

e TR 2.60
ﬁ.&mwﬂ Postage zf]d Pack. 15p (UK)

PHOTOELECTRIC |
BURGLAR ALARM
[INVISIOLE BEAM TYPE

Commonwealth:
SURFACE MAIL 25p
AIR MATL £1.40
Australia, New Zealand,

8. Africa, Canada and U.S.A.
Also Essential Data Circuits
and Plans for Building
10 Advanced Designs

e

Wy
Sose. \U%
|\

INVISBLE BEAM OPTICAL KIT

Bverything needed (except plywocd) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infra-red filter, pro-
jector lamp holder, building plans, etc. Price £1.85 Postage and Pack. 10p (U.K.).
Commonwealth: Surface Mail 20p, Air Mail 50p.

LONG RANGE INVISBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
Price £1.85. Postage and Pack 15p (U.K.) Commonwealth: Suriace Mail 20p, Air Mail
£1-15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-Switch, Burglar Alarm, Door
Opener, Counter, ete., for the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resistors, Serews, ete. Full Size Plans, Instructions, Data Sheet <10 Advanced Photo-
electric Designs™.

Price £1.25. Postage and Pack. 10p (U.K.). Commonwealth 20p; Airmail 50p.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywood) to bulld 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoelectric Kit. .

Price 75p. Post. and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p; Air Mail 50p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK RD., LONDON S.W.11

Send S.A.E. for full details, @ brief description of all Kits and Projects
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% Individual Bass and Treble Controls.
% Frequency Response + 1+ dB
20 Hz to 65 KMz.
% Outputs for Speaker impedances
between 3 and 15 ohms.
% Stereo/Mono Switch.
% Input Selector Switch.
% Solid State Circuitry.
% Attractive silver finished metal facia
and matching control knobs.

TECHNICAL DETAILS
Bass Control & 12 dB at 40 Hz.
Trebie Control = 12dB at 14 KHz.
Sensitivities Mag, P.U. 35 m.v.
into 47K ohm R.LLA.A. Ceramic
P.U. 35 m.v. into 100K ohm. Tape
Amp. 100 m.v. into 100K. Radio
Tuner 400 m.v. into 400K ohm,
Crosstalk 53 dB.

Hum and Noise—75 dB min.
vol.—65 dB max. vol.
Total Harmonic
Distortion 0-19 at Twatt
into 15 ohms.

Qutput {per channel)
65 watts LH.F.M.,

0-200-230-250v. 50 Hz
A.C. mains operation.
Inputs for magnetic or
Ceramic Pickup, Tape or
Radio Tuner.

£22:50

% A modestly priced solid state unit.

% The Silver Facia with black lettering enhanced by
matching control knobs, provides a high standard
of appearance.

TECHNICAL DETAILS

Frequency Range 20 Hz to

. 20 KHz
¥ Suitable for crystal or ceramic Gram. Pick-up
cartridges, and Radio input. m"g';ﬂ' (e GrLEp © oEis

* A wide range of tone variation is provided by the
_separate Bass and Treble ‘lift’ and ‘cut’ controls. .
A PO . Recommended Retail Price
* A selector switch permits instantaneous selection
of Gram. or Radio.
* Speaker impedances between 3 and 15 ohms are PRINTED CIRCUIT CONSTRUCTION

£17-50
suitable. EMPLOYING 10 TRANSISTORS

Wholesale and Retail enquiries to the Manufacturers ALL LINEAR AMPLIFIERS GUARANTEED FOR 12 MONTHS

LTD. ; Electron Works. Armiley, Leeds. LS12 35A Tel.630126

Train for
television

Course commences 6th September, 1972

This is your opportunity to train as a television
and radio engineer on our fuli-time Two-Year

Bass Control + 12 dB at 60 Hz.

Treble Control X 14 dB. at
14 KHz.

WATTs

0-200-250v. 50 Hz A.C.
mains operation

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 4285

Few only Famous Receiver Type 1155B. Fitted with N type S.M. Drive, Com-
plete Clean Condition. but untested. £8. Carriage & ins. £1.

Valve Voltmeter. Type CT54. Ohms Range 1K To 10 Meg in 5 Ranges. Volts
Range 2:5 To 480 V AC DC. Untested Clean Condition. Less Batteries. £5
Carriage & Ins. £1.

Amplifier Type A413. Complete with 5Z4 & 6V6gt Valves, 250/230 Volt Trans-
former. Clean Condition. Untested. £1-25p. Carriage 75p.

Latest Air Ministry Release Radio Receiver. Type R4187. 2:8 To 18 MHZ In
Three Bands. Complete with 17 Miniature Valves. 26 Volt Motor, Power supply
Motor and Manually Tuned. Very Clean, But nottested. £5. Carriage and Ins. 75p

Control Unit. Type 4190. Complete with three miniature valves. 14" S00uA
meter. Six relays. model makers motor with gears. 24 press buttons. Lots of
spares, Clean condition. £1-50. Carriage and ins. 75p.

Every one loves a bargain. And these T.V. sets we offer are the best you

will find at the price.

Complete untested T.V. sets with all valves back and knobs BBC1 and ITV.

177 90% tube £2. 17" 110%, tube £3, 19" slim £5, Carriage and ins. £1-50.

We are now breaking up many Slimline Sets. Send S.A.E. and please quote

model and serial number and part you reduire.

For example tested L.O.P.T. £1:45, Fireball Tuners with Valves 75p. Droppers

all types 50p.

Breaking up Ferguson Type 506T. Tested L.O.P.T. £1-45. Post paid. Fireball

;I;,\:mer tUnit with Valves less knobs 75p post paid. S.A.E. for other spares for
is sef.

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

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

Tubes C17PM £1, Many older types in stock. Carriage and ins. on any tube £1-50.

Vaive list efi equipment. All valves tested on a Mullard valve tester before

d tched. 3" th on all valves. Single valves P/P 3p. Over

post paid.
ARP12 5p PCC84 5p uio1 20p
EBY1 4p PCF80 Sp u2s1 12p
EF80 8p PCL82 12p 6BW7 10p
EF85 12p PCL83 12p 6U4 10p
EBFB0 12p PCL84 12p 20PI 20p
EBF89 12p L36 20p 20P3 10p
ECCs81 10p PL81 17p 20D1 10p
Egggg :gp PY81 8p 30P4 20p
P PY33 17p 30F5 10p
E e PYs2 8p 30P12 20p
EYS86 20p PL82 8p 30FL1 20p
EP50 60p per doz. PL83 8p 6/30L2 20p

Coliege Diploma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians’ Certificate.
Full theoretical and practical instruction on all types
of modern receivers—incliuding the latest colour sets.

Minimum entrance requirements are Senior.
Cambridge or ‘O’ Level, or equivalent in Mathematics
and English.

————--———1
Please send free prospectus to:

Name

I Address

I THE PEMBRIDGE COLLEGE OF ELECTRONICS I
(Dept. PW9 ) 34a Hereford Rd., London W2 5AJJ

P RN SN NN U S S S —
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Sinclair Project 60

The World’s leading range of high fidelity modules

Project
605

The easy way
to buy and
build
Project 60

Project 605 is one pack containing: one PZ5,
two Z30's. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and owtput components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus ali soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.

Complete Project 605 pack with
comprehensive manual, post free £29 9 5

All you need for a superb 30 watt high fidelity

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.

Performance characteristics are so good they hold their own with any other available system
irrespective of price or size.

Project 60 modules are more versatile — using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner-amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amplifier control unit may also be used with any other power amplifier
system. as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60
modules are very easily connected together by following the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually boxed in distinctive white and black cartons. With all these wonderful advantages,
there remains the most attractive of all — price. When you choose Project 60 you know you
are going 1o get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing
resources (the largest in Europe) prices are fantastically low and everything you buy is
covered by the famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications

System The Units to use together with Cost of Units

Simple battery Z.30
record player

Crystat P.U., [ZV batiery £4.48
volume control

Mains powered record Z.30,PZ.5 Crystal or ceramic P.U. £9.45
player * volume control etc.

stereo amplifier.

Sinclair Radionics Limited. London Road,
St. lves, Huntingdonshire PE17 4HJ.
Tel: St. lves (048 06) 4311

— g o — ||
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20 +20W. stereo 2x Z.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs PZ.5 P.U.. F.M. Tuner, etc.

20420 W. stereo 2 x Z.30s, Stereo 60, High quality ceramic or £26.90
amplifier with high PZ.6 magnetic P.U.. F.M. Tuner,
performance spkrs. Tape Deck. etc.

40+40W.R.M.S. 2 x2.50s, Stereo 60 As above £34.88
de-fuxe stereo amplifier PZ.8, mains trsfrmr

Indoor P.A. Z.50, PZ.8. mains Mic., guitar, speakers, etc., £19.43

transformer

controls

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£6.98) may be added asrequired.

www.americanradiohistorv.com
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Pro;ect 60 Stereo F. M Tuner

£25

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results, Other original features include varicap diode tuning, printed circuit coils, an
I.C. in the specially designed sterec decoder and squelch circuit for silent tuning between stations.
In terms of a high fidelity this tuner has a lower level of distortion than any other tuner we know.
Stereo broadcasts are received automatically as the tuning control is rotated. a panel indicator
lighting up as the stereo signal is tuned in. This tuner can also be used to advantage with most other
high fidelity systems.

SPECIFICATIONS--Number of t i s: 16 plus 20 in |.C. Tuning range: 87.5 to 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 7uV forlock in over full deviation. Squelch level: 204V. Signal to noise ratio:

> 65dB. Audio frequency response: 10 Hz— 15 KHz (- 1dB). Total harmonic distortion: 0.15% for 30%
modulation, Stereo decoder operating level: 2,V. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S.
Operating voltage: 25-30VDC.

Indicators: Stereo on ;tuning. 8ize: 93 x40 x 207mm.

Builtand tested. Fost free.

.

Stereo 60 Pre- amp[control unit

£9.98

Designed for Project 60 range but suitable for use with any high quality power ampllfler Again
silicon epitaxial planar transistors are used throughout, achieving a really high signal-to-noise ratio
and excellent tracking between channegls. Input selection is by means of push buttons and accurate
equalisation is provided for all the usual inputs.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV: correct to R.LAA curve
41dB :20 to 25,000 Hz. Ceramic p.u. — up t0 3mV : Aux — up to 3mV. Output: 260mV. Signal to neise ratio:
better than 70dB. Channel matching : within 1dB. Tone controls: TREBLE + 12to

~12dB at10 KHz: BASS + 12 to—12dB at 100Hz. Front panel: brushed aluminium

with black knobs and controls. Size: 66 x40 x 207mm.

Built, tested and guaranteed.

A.F.U. High & Low Pass Filter Unit

£5.98

For use between Stereo 60 unit and two Z.30s or Z.50s, and is easily mounted. It is unique in that the
cut-off frequencies are continuously variable, and as attenuation in the rejected band is rapid
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system.
Two filter stages —rumble (high pass) and scratch (low pass). Supply voltage — 15 to 356V. Current —
3mA. H.F. cut-off (——3dB) variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variable from 25Hz to
100Hz. Distortion at 1KHz (35V. supply) 0.02% atrated output. Size: 66 x 40 x 90 mm.

'

Built tested and guaranteed.

2.30 & Z.50 power amplifiers

Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 250 £5.48

The 2.30 and Z.60 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion is an incredibly low 0.02% at
156w (8q) and all lower outputs. Whether you
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).

Power Outputs Distortion: 0.02%into 8 ohms.

Z.30 15 watts R.M.S. into 8 ohms using 36 volts:  Signal to noise ratio: better than 70dB unweighted.
20 watts R.M.S. into 3 ohms using 30 volts. Input sensitivity: 250mV into 100 Kohms (for 15w

use Z.30 or Z.60 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60 range equally weli.

Z.50 40 watts R.M.S. into 3 ohms using 40 volts:  into 8Q)
30watts R.M.S. into 8 ohms using 50 volts. Forspeakers from 310 15 ohms impedance.
Frequency response : 30 to 300.000Hz+1dB. Size:14x80x57 mm.

Designed special for use with the Project 60 system
of your choice. Use PZ.5 for normal Z.30 assemblies
and PZ.6 where a stabilised supply is essential.

PZ.5 30 volits unstabilised £4.98
PZ.6 35 volts stabilised £7.98
P2.8 45 volts stabilised

(fess mains transformer) £7.98
PZ.8 mains transformer £5.98

Guarantee

1f within 3 months of p g Project 60 modules directly
from us. you are dlssallsfled wzth them, we will refund d your
money at once. Each dule is g d to work perf
and should any defect arise in normal use we will service it at
once and without any cost to you whatsoever provided that
it is returned to us within 2 years of the purchase date. There
“will be a small charge for service thereafter. No charge for
postage by surface mail. Air-mail charged at cost.

— g | — ||

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send | Name

Address

| enclose cashf/cheque/money order.

—
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Practical Wireless Classified Advertisements

i Classified advertisements 9p per i e
Miscellaneous word (mimimum 12 words). Semi- Miscellaneous
diiplay set;ingd £Gx:t5i0 pertssingh:
column inch. vertisements mus
P% ’ be prepaid and addressed to Clas- 12 VOLY
AL‘T sified  Advertisement _Manager,
NiP-E Q\% ‘\'EM PRACTICAL _ WIRELESS,  IPC FLUOGRESCENT LIGHT
SYS Magazines Ltd., Fleetway House, as illustraced)
‘“F‘ E‘Xxgin%}]on hStreet, Lontdtlm %C4A P . a
Build thi ifi 5 cheques, postal orders, 7
si::ple:m:dule re ampllf er etc., to be made pay!a)ble to PRAC-
for the plinth unit on Type 2A (monc) or 4AS (stereo) T{?AI& va:[?(EII,_i:ESS and crossed
i B K
nlpplnonn n:ﬁmesdm ket B cp er cuts. Be independent. |deal for
eal oW . b .

also PW.CAR WINDSCREEN WIPER DELAY UNiTon1A
Wiring connections also provided with Nippiboan_i_
SRBP 1A-15p; 2A-28p; 4AS-44p; F/glass 1B-18p; 2B-34p ]
- uit £120 TWO for

;eal

£l
NIP ELECTRONICS £p,391

caravans, tents, emergency lighting, etc.
Works anywhere where |2v. is available.
Guaranteed for six months.

READY TO USE at
£3°60 post paid

12 ins. 8 watt
2} ins. I3 wate £4°60 post paid

SALOP ELECTRONICS,

-~ SYNTHESISER
MODULES

ELECTRONIC MUSIC
Build your own units or even a
complete sound machine from our
circuit assemblies. These include
I.C Ring Modulator, Phasing amps,

Send SAE for details of voltage-
controlled modules for synthe-
siser construction to D.EW.
Litd., 254 Ringwood Road, Fern-
down, Dorset.

23 Wyle Cop, Shrewsbury, Shropshire
Callers welcome, For Lists or enquiries Ige. s.a.¢.

White Sound effects, auto Waa-
Waa, an amazing V-C oscillator,
and many others. Send 10p for
catalogue; mail-order only.
Taylor Electronic Music Devices
Greyfriars House, Chester

PRINTED CIRCUIT BOARD

In 6 standard widths: 2in, 2}in, 3in, 33in, 4in,
and 8in X any length. 1/16in Fibreglass, single
sided, 2p per 3 8q. inches. Doublesided, 1p per sq.
inch. P. & P. §p per order, SAHE, Quotations for

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an elec- - g 2
tric organ? Constructional data available other sizes and quantity discounts.
E’—fultl circuizts. draw}ngs e:ind xécies! Itthhas J. KNOPP, 11 G t Gard
octaves. manuals an edals wi 24 g Y

stops—uses 41 valves. With its variable 1 Essex, CM7 6LY. Tel. Braintree 25254.

atlack you carr play Classics and Swing. 4
Write NOW for free leaflet and further
di C. & 8., 20 Maude Street,
Send 2ip stamp.

BUILD IT in a DEWBOX quality
cabinet. 2in x 23in x any length.
D.E.W. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now. etalls to

Darlington, Durham.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitterfreceiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't_be heard by conventional means.
Actually it’s TWO KITS IN ONE because you get aH
the printed-circuit boards and components for both

CHROMASONIC ELECTRONICS is well
and living at 56 Fortis Green Road,
London N10 3HN. 40 page jllustrated
catalogue 20p post free.

R
CAR RADIOS

12 Volt Neg/Pos earth complete with speaker and
fixing kit. £8-50 P & P 50p Retractable aerials
with two keys £1-20 post paid. 6 Translstor 2
wave superhete radios bullt and tested £4-50
P & P 25p Mail order only Written Guarantee.

D. WESTON, 6 Byron Rd., Eastfield Park,
Swadlincote, Burton-on-Trent.

TAPE HEADS
PICK-UP
e B e e e CARTRIDGES

this project REALLY FUN-TO-BUILD with th
EASY-TO.FOLLOW instructions. An. eamre SERVICE MANDALS f°‘iwfggElfgS
flexible design with quite an AMAZING RANGE—- g an -MLL .

Radio and Record Player Manuals

has obyious agplications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS, 25p each. Television Manuals

X . .0. stati Lt e e R R
GET YOURS!  SEND £5-50 NOW 312p erf;‘uir%%'_’d C.W.0. stating e 2
TO: ‘BO F,(:‘AER o deus”,s) Send stamp for comprehensive Ladders
¢ ‘BOF RROJECIE lists of transformers, condensers,
2 ECPUTN'El\F%%O’ROOAD resistors, cartridges and tape
STONELEIGH, EWELL, SURREY heads. LADDERS. Timber 20ft, £7-80; 29ft,
R.D.L LTD., £11-20. Carr. 80p. Brochure (Dept.

WLS), Home Sales, Baldwin Road,
Stourport, Worcs. Callers Welcome.

Chilton Works, Garden Road, P
Phone 02-993 5222, Ansafone installed,

Richmond, Surrey.

~T0P TRANSISTORS -

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for identification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or
Any 25 transistors for only £1-90

JOHN SAYS...

RING MODULATOR by Dewtron is
professional, transformerfess, 5-transistor,
has adjustable FI/F2 rejection. Module £7.
Unit £8-90. WAA-WAA Pedal kit of ali
Parts, incl. all mechanics & instr. Only
£2.95. AUTO RHYTHM from Dewtron
modules. Simple unit for waltz, foxtrot
etc, costs under £20 in modules. SYNTHE-
SISER MODULES and other miracles.
Send 15p for illust, list.

D.E.W. Ltd.,, 254 Ringwood Road,
Ferndown, Dorset.

Eduecational

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progregc-

RECORD TV SOUND using our loud- sive post in Radio,

speaker isolating transformer. Pro- ACY22  BFYSI  OC72  2N3702 Electronics. Expert tuition for
vides safe connection to recorder. In- BCI08  BFYS2  OC202  2N3703 C & G (Telecoms Techn’s Cert
structions included. £1 post free. .| 8CI109 85Y27 ZTX300 2N3705 r - TEB
CROWBOROUGH ELECTRONICS BCi68  OC45 2N706  2N3706 and Radio Amateurs’) R ’
(P.W.), Eridge- Road, Crowborough, BCl69 0C7) 2N2926  2N3708 etc. Many non-exam courses
Sussex. Money back guarantee, P. & P, 10p. including Colour TV Servic-

1. M. KING (B) ) : Control d
17 Buckridge, Portpool Lane, London, E.C.1 lcnogﬁlpllftlé;gergfaslo Sel;l-bl(l)ild alr(lit
courses—valve and transistor.

Write for FREE prospecius and find out
how ICS can help you in your career.

ICs, DEPT. 541 INTERTEXT HOUSE,
STEWARTS RD,, LONDON, SW8$ 4U)

“WORLD RADIO TV HANDBOOK,”
£2-80; “SWL Address Book,” Stations’
QSL Policy, £1:37. “Confidential Fre-
quency List,” published shortly, thou-
sands of private stations, £1-55. “How
to Listen to the World,” £1-35. IRC/3p
for x‘})rxce list (Mail only). Under £2,
carriage 10p, E & OE. McGarva, Cham.
bers Street Union, Edinburgh 1.

186

ALUMINIUM SHEET. Cut sizes 20 swg
33p square foot and min_ charge. CWO.
Postage 15p per order. OPEN SATUR-
DAY. Berkshire Metals, 10-12 Armour
Road, Tilehurst, Reading. L
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Educational

TELEVISION TRAINING

(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months’ duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Next course commencing September 11th. Training courses
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London Elec-
tronics College, Dent. A/6. 20 Penywern Road, Earls Court, London SW5 9SU,

Tel. 01-373 8721,

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

CIE, AMSE, City & Guilds, etc.
Thousands of exam successes. Postal
Courses in all branches of Engineer-
ing. Prospectus FREE. State subject
of interest: BIET (Dept H.8), Alder-
maston Court, Reading RG7 4PF.
Accredited by ‘cACC.

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. H.7), Alder-
maston Court, Reading RG7 A4PF.
Accredited by ‘CACC

For Sale
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MORSE MADE EASY!!

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month
(normal progress to be expected).

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without transiating. You can’t help it, it’s as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

Complete Course £4-50 (Overseas £1-00 extra) details
only, 4p stamp. 01-660 2896.

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

SEEN MY CAT? 5,000 items. Mechani-
caI & Electrical Gear, and materials.

S.A.E. K. R. WHISTON, Dept. PW,
NEwW MILLS, Stockport.

TELEPHONE ANSWERING machines.
New and Reconditioned. £55/160.
STAM Co., 182a New North Road, NI.
01-286 6119.

PANDA CUB TRANSMITTER. Mike
stand and key, £20. Pye International
Receiver, £20. Exchange for good oscil-
loscope or Test Equipment. Box 104.

ELECTRONIC COMPONENTS, very
cheap. Clearing laboratory. For details
write: G. Smith, 3 Hart Road, Old
Harlow, Essex.

Situations Vacant

RADIO

OPERATORS

DO YOU HAVE PMG |, PMG I, MPT
2 YEARS OPERATING EXPERIENCE ?

Possession of one of these qualifies you for con-
sideration for a Radio Operator post with the
Composite Signals Organisation.

On satisfactory completion of a
7-month specialist training course,
successful applicants are paid on
scale rising to £2365 pa;
commencing salary according to
age—25 years and over £1664 pa.
During training salary also by age,
25 and over £1238 pa with free
accommodation.

The future holds good
opportunities for established (i.e.
pensionable) status, service
overseas and promotion.

Training courses commence every
January, April and September.
Earliest possible application
advised.

Applications only from British-
born UK residents up to 35 years
of age (40 years if exceptionally
well qualified) will be considered.
Full details from:

RECRUITMENT OFFICER,
GOYERNMENT COMMUNICATIONS
HEADQUARTERS,

Room A/1105, Oakley Priors Road,
CHELTENHAM, Glos. GL52 5A}
(Telephone: Cheltenham 21491, Ext. 2270)

Aerials

BAINES lor HIGH FREQUENCY AERIALS

Postage paid on nll aerials inland
MULTIBEAMS UHF
MBM 10 £1-60. MBM 13 £2- 60 MBM 30 £3-60.
MBM 38 £5-10. MBM 46 £5-50. 2MBM 46 £12-50.
4MBM 46 £28-50. Log Perodic £4-50.
VHF AERIALS
BBC Dipole £1-75. B £2-50. BBC/ITA Dipole and §
£2-70. ITA 5 Element £2-00. ITA 8 Element £2-70.

FM H £2-00.
ACCESSORIES SAE for tull List.
Pre-amps: Masthead mains £6:00. Colourbooster £3-88.
Co-Ax. 5p and 9p. UHF Diplexers 85p.
Please state channels on ali orders.
R. BAINES, 11 Dale Cres., Tupton Chesterfield S42 6DR

AERIALS
UHF 8e £1.90, 14e £2-25, 18e £3-25,
22e £3-75.

BBC Dipole £1-75, H £2-40, X £2-15.
ITA 5e £1-95, 8¢ £2-70, 11e £3-30, 13e £4-05.
Combined 1+5 £2-70, H+5 £4-:10, X+5 £4-50.

FM dipole £1:13, 2el £2, 3e £3-75,
Stereo £6.

Battery powered. Mains models £2 extra.
Boosters. FM £4-35. UHF £3-75, VHF £3-75
Low loss coax 6p/yd, plugs 8p.

SAE enquiries. Full catalogue 10p refundable.
BAKER. BONTNEWYDD. CARDS. §Y23 4JH

Direct from the
Manufacturers
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Tape Recorders

L
cansl?epynurs

Now for the first time anybody (no
special qualifications are needed)
can train outside the computer ind-
+ustry for an exciting career as a
computer operator in only 4 weeks—
and can earn £2,000+ + p.a.
JOBS GAILORE! 144,000 new
operators will be needed over the
next 5 years alone! Write, without
obligation for FREE details or
telephone TODAY.
London Computer Operators
Training Centre
£89. Oxford House, 9/15,
Oxtord Street, London W.1.
Telephone: 01-734 2874

127 The Piazza, Dept. E89,
Piccadilly Plaza, Manchester 1,
Telephane: 061 236 2935

www.americanradiohistorv.com

ROBIN HOOD

(NOTTM) LTD.

Special Offer—Post Free. First Class British Made
Non-stretch Mylar Tapes
5%ins. + x 900ft. 55p
52|ns +7 x 1200t 60p
7ins. £ x 1200ft. 60p
Zins. 1" x 1800it. 85p
109, discount on orders over £5
23 Wadham Road, Woaodthorpe, Nottingham

Amplifiers

TAPE AMPLIFIERS

Made by Clarke & Smith, these
sensitive amplifiers with vol. and
tone controls use 2 x ECC83, EL84,
EZ80, and give 2 watts into Tin X
4in 3 ohm speaker. Contained in
oak-faced cabinet with non-stan-
dard deck using single a.c. motor.
Only £3 +£1 carr. Complete with
circuit diagram t free.

GREENWELD ELECTRONICS Wi

24 Goodhart Way, West Wickham,
Kent.

187


www.americanradiohistory.com

Books and Publications

PICTURE BOOK WAY OF LEARNING

BASIC ELECTRICITY 5 Vols. £4-50 post paid. BASIC ELECTRONICS 6 Vols, £5:40 post paid.
OVER 1,000,000 PARTS ALREADY SOLD
Available on our 100% Guarantee Money Back if not completely satisfied.

SELRAY BOOK COMPANY, 60, Hayes Hill, Bromiey BR2 THP

Illustrated Prospectus Free on request.

Wanted

Service Sheets

WE BUY New Valves, Transistors and

clean new components, large or small -

quantities, all details, quotation by
return.  'WALTON’S, 55 Worcester
Street, Wolverhampton.

TOP PRICES PAID for NEW VALVES
popular T.V., and Radio types.
KENSINGTON SUPPLIES (C),

367 Kensington Street, Bradford 8,
Yorkshire.

HIGHEST POSSIBLE cash_prices for
Akai, B. & 0., Brenell, Ferrograph,
Revox, Sanyo, Sony, Tandberg, Uher,
Vortexion, etc. 9.30-5.00. 01-242 7401.

A.LS. SERVICE SHEET SERVICE

OUR STOCKS NOW COVER OVER 10,000 MAKES AND MODELS
1972 TV list covering mono and colour—price 25p, plus SAE
1972 Radio, Tape, Record Players, etc. List price 25p, plus SAE
Service Sheets——price 25p. PO and LARGE SAE. Manuals for many makes
Enquiries welcome. but please—a SAE

Always state make, model number and whether TV, radio, tape, etc.

BARGAIN CORNER
Bag of 100 1; watt Resistors (our selection) 25p.
Bag of 50 1 watt Resistors (our selection) 25p.
Metal box containing Heavy Duty 12V 2PCO Relay 0C35 (typei
transistor and other components (originally filuid level contro
unit) price 50p.

MAIL ORDER ONLY

ALS.
21¢ Dryden Chambers, 119 Oxford Street, London WIR 1PB

CASH PAID for New Valves. Payment

y return. WILLOW VALE, ELEC-
TRONICS, 4 The Broadway, Hanwell,
London, W.7. 01-567/5400-2971.

WANTED. Murphy A74 or A 78C. .

Condition _immaterial, but must be
complete. Box No. 103.

Service Sheets

SERVICE SHEETS (1925-1972) for Tele-
visions, Radios, Transistors, Tape Re-
corders, Record Players, etc, by return
post, with free Fault-Finding Guide.
Prices from 5p. Over 8,000 models
available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. Hamil-
ton Radio, 54 London Road, Bexhill,
Sussex. Telephone Bexhill 7097,

LARGE SUPPLIER
OF
SERVICE SHEETS
(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 40p each

“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"

Otherwise cannot be attended to
{Uncrossed P.O.’s please, original
returned if service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number

alternative.
Free TV fault tracing chart or TV liston
request with order.
Mail order only.
188

¥ SERVICE SHEETS ¢ MANUALS ¢« BOOKS x

ON RADIOS, TELEVISIONS, AMPLIFIERS, SERVICING DATA AND FAULT- FINDING ETC,
SERVICE SHEETS 40p EACH. Jo72 SERVICE SHEET CATALOGUE 20p. SEND S.A.E. WITH ENQUIRIES

NEW BOOKS & PUBLICATIONS PRICE + R&P
TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK by B.B.Babani. 78 pages . . . « ... £0.40 7p
RADIO, T.V. VALVE & TUBE EQUIVALENTS HANDBOOK by B.B.Babani. 64 pages . . . .. .. £0.40 »p
1972 MULLARD DATA BOOK, Dateon Valves, Semiconductors & Equivalents . . .. .. . £0.30 7p
HI-Fl, PA & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK. {5 fo 1,000 Watts). 112 pages. . . £0.75 0p
AUDIC AMPLIFIERS by Date Publications L.td. 16 Amplifier Projects. 128 pagess « - « . » .+ $0.55 10p
TRANSISTOR AUDIO & RADIO CIRCUITS by Mullard Ltd. 205 pages. . .4 o . 1 150
QUESTIONS & ANSWERS ON RADIO & TELEVISION by H.W. Hellyer. 128 pages. . . . 8 10p
BEGINNERS GUIDE TQ RADIO by Gordon J. King. 7th Edition. 204 pages . 10p
BEGINNERS GUIDE TO ELECTRICITY by Clement Brown. Assoc.Brit.[RE. 185puges . .. . . 10p
BEGINNERS GUIDE TO ELECTRONICS by Terence L. Squires. AMIERE. 194pages . . . . . .. E£L 10p
BEGINNERS GUIDE TO TRANSISTORS by J.A. Reddihough. 160 pages . « v « « o e v 2 2 o 4o g 109
BEGINNERS GUIDE TO Hi=FI by J.R. Hey . ASERT. An Introduction fo Hi~Fi Equipment. .. . 7
RADIO CONTROL FOR MODELS by Data Publications Ltd. Cireuits, Servo’s Etc. 192poges « .. 10p
POWER ENGINEERING USING THYRISTORS. VOL. 1. by Mullard Ltd. 228 pages. . . . « ... £L5O 15
RADIO SERVICING by G.N. Patchett. Vol.4, Fault=Finding. 92poges. + v o v v v v v v v v b 10p
FAULT LOCATION EXERCISES IN RADIO & T.V. SERVICING by K.J. Bohlman. AM.tnst F. . . . £0.80 10p
CONSUMER EL ECTRONICS HANDBOOK by Mullard. Part 1. Semiconductor Devices. + + . o d 30p
CONSUMER EL ECTRONICS HANDBOOK by Muliard. Part 2. Valves, Tubes & Components . . 00
GOVERNMENT SURPLUS WIREL ESS EQUIPMENT HANDBOOK.. Data on Trans/Receivers Etc. 2p

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Televigion now available to

BELL'S TELEVISION SERVICE

% Albert Place, Harrogate, Yorks. Tel. 0423 - 86844

SERVICE SHEETS. Radio, TV etc. 8,000
models. List 10p. S.A.E. enquiries. Toggle,

. Mixed p tai
Siide Switches, Plugs, Sockets, Electroiytic
TELRAY, 11 Maudland Bank, Preston. Capaclfors.Valvéholders,' Tagstdps', Transistors,

Diodes, Potentlometers. I'Fs Plus a good selec

3 tion of other components. Save yourself £'s
Receivers and Components on these_ well-selectod parcels b nett weloht
£1p & pd0p. {Approx 10 Days Delivery)

Assorted brand new wire wound resistors 1-10
watts 100 for £1 post free.

NEW MODEL V.H.F. KIT MK2 Assorted capacitors {no rubbish) includ
Our latest kit. Improved design and performance Silver Mica, Ceramic and Polystyrene types 100
plus extra amplifier stage, receives aircraft, forS0p p & p 10p.
amateurs, mobile, radio 2, 3, 4, etc., this novel P.V.C.connecting wire 10dlfferent colours 30x1yd
lltt‘I’e se{bmllal _glitva you endlelss h:urs ofdpblezsuret fengths 30p post free.
and can be built in one evening. Powered by 9 vol! it 32
battery, complete with easy to follow instruction 5&33‘{3%':3‘103533’11?3:sp”F S00v 2o Also 100.F
::::ﬂbiag:.m jack socket for use with earphones or fre’g?”ard Ferrite Cores Type LA 2100 50p Post
N Onty £3-50 +p.&p 10p U.K. oniy. We apologise for any delay In despatching goods.
of kits and com- Mail order only
ponents. 15p P&P free. XEROZA RADIO
Galleon Trading Co, 1 East Street,
12, Burrs Way, Bishops Tawton
Corringham, evon
Stanford-Le-Hope,
Essex.
BRAND NEW COMPONENTS 'bsy
return, Electrolytics 15 or 25V 1, 2, 5,
MINI MAINS PACK KIT. Safe double- 10 mfds.-3-5p; 25, 50-4p; 100-5p. Mylar
wound mini_transformer, silicon recti- Film 100V -001, -002, -005 -01, -02-2p;

fiers, 1,000uF smoothing, instructions. 04, +05-2:5p; -068, -1-3p. Mullard
Buildable to size of PP6 etc. 9V, 120mA minijature Carbon Film resistors E.12
0p, UK post 5p. Mail order onlg. series 1y W 10-10MQ 8 for 5p. Insured
Amatronix Ltd.,, 396 Selsdon R D postage 8p. The C.R. Supply Co., 127,
South Croydon, Surrey CR2 (DE. Chesterfield Rd., Sheffield S8.
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»——> LOOK -«
SGALLEON’’ DOES IT AGAIN

“MAYFLOWER MK 2 SHORT-

WAVE KIT. WHOLE WORLD AT

YOUR FINGER TIPS. 5 WAVE
BANDS

As illustrated above, our all-wave
band one valve easy to build Kit.
This kit contains the very best
in components. Drilled chassis,
Bandspread tuning, step-by-step
instructions, plus a bonus: one
medium plug-in  coil and of
course, moneyﬁbgck if not satis-
ed.

£3-75 +15p P & P, Cheques and
postal orders to:
GALLEON TRADING CO,,
12 Burrs Way, Corringham,
Stanford-le-Hope, Essex.

IMPROVE THE SSB AND DX PERFORM-
ANCE OF YOUR B40 OR 62B RECEIVER
All  components, hardware, and step-by-
step instructions 1nc1 ded Prices  post
paid. PRODUCT DE KIT. Type A
with AGC switch) for EGO/A £2-85. Type
B for B40B/C and 62B £2.50. VERNIER
FINE-TUNING KIT. Includes handsome S/M
dial for precise and easy tuning of SSB and
weak DX. All models (except B40D) £2-10.
S-METER for B40 and B40A.

i Wi
£3-95. Du llcated NOTES/CCTS B40A/B/C
75p. 62B 15p. I specialise in surplus naval

RX’s. Send SAE for list of these and other-

items including B40D, B41, CR150, CR300.
CAS, CAT R209, R1392J
GOLLEDGE G3EDW
G]en Tor, Torrington, Devon.
Tel: 08-052 2411

RADIOSPARES COMPONENTS speci-
fied for projects in this, and other
magazines supplied on request. SAE
with all enquiries. The Hobbies Shop,
32 The Parade, Cwmbran Town Centre,
Cwinbran, Mon.

EX COMPUTER PRINTED CIRCUIT PANELS
2in X 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 8p. With a goaran-
teed miniivum of 35 transistors. Data on
transistors included.

SPECIAL BARGAIN PACK. 25 hoards for £1,
P. & P. 22p. With a guaranteed minimum of 85
transistors. Data on transistors included,

PANELS with 2 power trausistors similar to
0C28 on each board—coniponents 2 boards (4 X
0C28) 50p, P. & P. 6p

9 0A5, 3 0Al0, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, L GET 875,
All long leaded on pa,nelu 13in X 4in. 4 for £1,
P. & P. 25p

709C OPERATIONAL AWPLIFIER
705 8 lead 1.C. 1 off 50p ; 50 off 35p ; 100 off 20p.

250 MIXED RESISTORS 62p

1 & § watt.

150 MIXED HI STABS 62p

3, b & 1 watt 5% & better

QUARTZ HALOGEN BULBS

With long leads, 12V 85W for car ﬂpnt lights,
projectors, etc. 50p each. P. & P,

NEW ‘
15 £\§\ﬁ ;\‘ AWPLIEIERS

7TRANSISTORS GUARANTEED
PRINTED CIRCUIT- TESTED
DISIGN BUILT- INSTRUCTIONS
A great new 15 watt HiFi amplifier is now available
at the low cost of £3-75. Just look at the specification
—Power 15 Watts R.M.S., frequency response 15-cg
19000 es. Signal to noise ratio better than 70 db,
Harmonic distortion 0:19, Input sensitivity 750mv
into 2k. These factors make the H Electronies HiFi
amplifier the best at its price—order now.

IHELECTRONICS.

105,Grange Road,London.S.E.25

GPO EXTENSION TELEPHONES
with dial but without bell.

85p each, P, & P. 30p.

£1.75 for 2, P. & P. 50p.

BARGAIN RELAY OFFER

Single pole change over silver contacts 23V to
50V. 2-5kQ coil. & for 50p, P. & P. bp.

KEYTRONIGS mail order only
44 EARLS COURT ROAD,
LONDON W.8 01-478 8499

WITWORTH
TRANSFORMERS

TV LINE OUT-PUT
TRANSFORMERS
Manufacturers of the largest range in the

country. All makes supplied.
Free catalogue

Modern BAIRD, BUSH, GEC, PHILIPS

Replacement types ex-stock.
For “By-return’ service, contact:
London: 01-948 3702
Tidman Mail Order Ltd., Dept. PW,
236 Sandycombe Rd., Richmond, Surrey
TW9 2EQ

Valves, Tubes, Condensers, Resistors,
Rectifiers and Frame out-put Transformers
also stocked, 18]

CALLERS WELCOME

of our many bargains, S.A.E. lists at giveaway
prices. 1 WATT 5 transistor Amplifiers, com-
plementary output 3-250hm. 9-12v  supply.
Measures 11" x 24" approx. Only £1-25 each.

ZENERS-3-12v 400mw types 5p each, 50p doz.
Mail order only. P. & P. 10p.

A. J. MANLEY, 13 Randisbourne Gardens,
Bromley Road, London S.E.6.

——JUST TW0——

B.H, COMPONENT FACTORS LTD.
DEPT. PW.

For Eagle, Smclalr, Data Books and
Components. 14 W 5% reS1stors 1p, or
50p/100. Electrolytic €426 4/40, 8/40,
10/16, 32/10, 25/25, 100/6-4, all 4p.
IN914 6o, 100V 1A Bridge 35p Panel
neon lSp Mains Transformers 32-0-32
at 150mA 50p. 150V at 25mA and 8v
at 650mA 75p. Electrolytic 100/50 10p,
500/50 12p, 1000/12 12p. 1,000/25 25p.
1,000/50 35p. ul914 30p. 7400/01/10/30
ISp Free list, CWO. pp UK 10p. Dis-
count £10—10%. Money back guaran-
tee. Brand new to spec. PO Box 18,
Luton, Beds, LU1 1SU.

ELECTRONIC COMPONENTS. Send
SAE for list. Radnor _Supplies, 23
Arbury Road, Nuneaton, Warwickshire.

SOUND SUPPLIES
(LOUGHTON) CO. LTD.
for Eagle International and International
Rectifier Products. TOA P.A. Equipment and
Mikes. Capacitors, Resistors, Plugs, Sockets,
Cables, Audio Leads, Semiconductors, Valves.
Vero Board, etc., for the constructor.
ELECTRONICS DEPARTMENT,
12 Smarts Lane, Loughton, Essex.
Tel. 01-508 2715.
Hours: 9.36 a.m.-1 p.m. 2-¢ p.m. Mon., Tues.,
Wed. & Fri. 9.30 a.m.-1 p.m. 2-5.30 p.m. Sat.
Closed all day Thurs.

WOT A PRICE
N-CHANNEL P-CHANNEL
2N3819 @ 290 2N3820 @ 49p
X6 @ 28p X6 @ 48p
X10 @ 21p X10 @ 41p
X25 @ 26p X25 @ 46p
P&P6p

10 years makers guarantee
Copy of F. E T. design ideas by Texas 12p
Free to aEIIFw up customers.
1

518 Nelstrop Road, M/C 18 3SL.
Tips:—short leads while soldering.

EX-RENTAL TV’s (UNTESTED)

Complete with 13 channel tuners. Good cabinets.
Carriage £1-50 extra.

197/217 slimline (110° tube.. .. £500
237 dlimline .. an ag .. 2750
19" BBC 2 sets ac oo .. £1460

TUBES EX EQUIPMENT (Tested)

SINGLE PANEL

197/21" any type aa oo £3-00
23” any type .. 5 ao £4-00
TWIN PANEL (BONDED)

19" bonded . £5-00

All tubeq add £1 carriage.

YALVES EX EQUIPMENT

ERB91 5p § 30L15 12ip 1 PL36 22ip
EBF89 124p | 30P4 124p | PL8L 1740
BCC82 i2ip | PCO7 17ip | PY81 15p
EC180 73p | PCF86 7ip | PY800 15p
EF80 124p | PC84 7ip | PYB2 ip
EF85 12ip | PCF80 7ip | PY83 2240
EF183 12sp | PCC8Y 124p | U181 174p
EF184 123ip | PCL85 22ip | 6F23 174D
EY86 173p | PCL82 17ip | s0PL1 2210
30PLI3 20p | PCL86 174p | 30P12 20p
630LZ 124p | PCL33 12¢p | 30F5 10p
Add 24p per valve p. & D., orders over £1 p. & D. free

For Ferguson 850 900 chassis. Adabtable for most UHF
Chassis £2-50, p. & p. 50p.

SLOT METERS

Smiths reconditioved swi ster MK II¥. Decimalized
Perfect working order. 12 for £25 delivered. For %ample
send £2-50 c.w.0.

TRADE DISPOSALS
(Dept. PW/TS)

Thornbury Roundeboui, Laeds Rd., Bradford.
Telepbone 0274/665670

HARDW ARE
AND
COMPONENTS

AVAILABLE from ONE Supplier
FACIA PANELS : CHASSIS

BRACKETS : NUTS & BOLTS
WIRE SPACERS

LARGE STOCK of COMPONENTS
Resistors, Transistors, Capacitors

CRYSLON INDUSTRIES
Rother St., Stratford-upon-Avon,
Warwickshire

www.americanradiohistorv.com
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SR AT
ELECTRONICS CENTRE
HARROGATE

Components, test meters, Hi Fi, SW
‘receivers

483 DRAGON AVENUE. Tel. 60259
A A A

New Branded Guaranteed Top Quality

MICROCIRCUITS & TRANSISTORS

All complete with Data
2N2926—red and orange 6p; greenr 8p;
BC109C 9p; 2N3055 48p; T41 33p; 723 75D;
BFY 50/51/52 10p; ME0412 19p; ME4101 10p;
MP8111l 33p; SOLDERCON I.C. Pin Sockets
0-7p per pin.

JEF ELECTRONICS (P.W.5)

York House, 12 York Drive, Grappenhall,

Warrington, WA4 2EJ. Mail Order Only.

C.W.0. P & P 7p per order. Overseas 65n.

Money back if not satisfied. Discounts begin
at 10 off. List free on application.

RECEIVERS, test gear, meters, govern-
ment surplus equipment, valves,
masts, rotator crystals, components.
SAE list. Xerby, Manor Road,
Selsey, Chichester, Sussex.

AARVAK ELECTRONICS Soundlight.
Convertors 3 Channel 1-2kW £17. 3kW
£25. Strobes 1 Joule £16. 4 Joule £25.
Mail or call, 74 Bedford Ave., Barnet,
Herts. 01-449 1268.

INCOMPARABLE
V.H.F. KIT

Johnsons CV2—unique triple-purpose (Con-
verter, Receiver, Tuner-Feeder) kit for the
Amateur enthusiast. Fantastic transistorized
performance, World Wide Sales. Complete
kit of top grade parts with coils covering
80-180 mHZ, plus easy/build diagrams and
instructions. £4 direct from makers or
S.A.E. for free literature.

JOHNSONS (RADIO)

ST. MARTINS GATE
WORCESTER WRI! 2DT
Est. 1943 Tel. 24864
(A division of the G-BAN Organization)
RETURN
OF THE WORLD FAMOUS GLOBE-KING
S.W.KIT & CRYSTAL SET KITS IS IMMINENT.

| Trampus alaatronin |

Ali Brand New, to spec. Money Back
Guaranteed. DIL SOCKETS. Plastic,
14 & 16 pin 12p 40kcs ULTRASONIC
TRANSDUCER. Max 100yd. transmit/
receive £2 data 9p. Nixie £1-25. Numeri-
cal Indicator 0-9DP 5v 8mA bar £1-89,
LIGHT EMITTING DIODES: Visible
Red 2v 67p. Infrared £1-49. IC Photo/
Detector/amp 44p. 1A RECTS: 50v 6p.
400v 9p. 50v bridge 31p. 2N3055, 44p.
BC107 7p. BC108 7p. BC109 7p. 2N3702/
3/4/5/6/7 11p. 2N3708/9/10/11 9p. ME
04042 17p. ME 0411 18p. ME 0412 19p.
ME 4001 12p. ME 4102 11p. BC177/8/9
12p. 2N3819 29p. IN914 6p. Zeners
400mW 12p. 3:5 WATT IC AUDIO AMP
& data. Hi Fi etc. £1-49, 741 QP AMP
33p. SCR 400v 4A 59p. CAPACITORS:
C426 range 16/25/40v 5p. Mini 5/10/50/
100 uf 6p. Mylar -01 to -2uf 6p. Resis-
tors 11, p. SANWA JP5D Multimeter
£5.99. STEREO AMPLIFIERS complete
in case. 8w (4+4w) £13-67 10w (5+5w)
14-99p. FREE CATALIST, SAE. C.W.0.
P. & P. UK 7p. Discount 10+ one
type 10%.

P.0. BOX 29, BRACKNELL, BERKS.

NEW VALVES!

Guaranteed and Tested
24-HOUR SERVICE

1R5 ’ -25 | DF96 -85 | EFO1 -12 | PFL200 -51
185 -21 [ DK91  -25 | EF92 -28 | PL36 -47
1T4 <14 | DK92 -47 | EF183 -28 | PL31 -43

-43 | EF184 28 { PL82 -29
3v4 48 | DL92 -24 | EL33 -54 | PL83 -81
6/30L2 -58 | DL94 -46 | EL84 -22 | PL84 28
6AQ5 -21 | DL96 -38 | BY51 -36 | PL500  -61
28 | EY86  -28| PL504 61
28 | EZ80 20 | PYS81 28
6F23 -67 | DY802 -30 | BZ81
6F25 -51 | EABC80 -30 | KT61 -54 | PY300 -3

6SN7GT -28 | EBSL -9 | KT66 <75 | PYsol -82
25L6GT -18 | EBC33 -38 | N78 -85 | R19 -29
80015 -56 | EBF89 27 | PC86 -45 | U256 -63

30C17 -7 | ECcsl  -15 [ PC83
30C18 -58 | ECC82 18| PC900 - q
d -21 | PCC84 -28 | U251 -83
30FL1 59 | ECF82 28 | PCC89 -43 | U329 -85
30FL14 -67 | ECH35 -58 | PCCI89 -47] U801 78
30L15 -56 [ ECH42 -58 | PCH8D q
7 -68| ECH81 -28 | PCF86
30P4 -56 | ECL80 -35 | PCF801 -27 | UCHS1 -80
-29 | PCF802 -88 | UCL82 -81
30PL1 -58 { ECL86 -34 | PCF805 -59 | UF80 28
30PL13 -87 | EF39 -36 | PCL82  -30 | UL84 -28
30PL14 -83 | EF80 -22 | PCL83 -85 | UY41 -87
DAFS1 21 | EF85 28 | PCL84
DAF9 -85 | EF86 -28 | PCL85
DFSL ‘14 ' EF89 -24 | PCL86 87 ! Z77 -18

Post/Packing on 1 valve 7p., plus 3p. per valve on each
extra, valve Any parcel insured against damage in transit
3p. extra. Office address. no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON N.I§

Meteor MW/VHF £9-50 Waltham LW/SW/MW/FM/VHF/PSB 88-174 £33-00
Ross MW/VHF £10-00 MW/MB/SW/FM/VHF/PSB £35-00
Three Band FM/MW/VHF Jjuliette 6 MW/MB/SW/FM/VHF/PSB £41-50
88-145 £12-00 Koyo 8 SW/I2/MB/LW/MW/FM/VHF/
Five Band MW/SW/FM- PSB £40-00
VHF/PSB £29-00 Koyo 8 De Luxe 1663 £46-00
Constellation MW/LW/FM/VHF £30-00
Special Flight 4. MW/FM (88-108)/Air (108-140)/Public (140-175).  £I15:00
Off 11 Band. SW-4/MB/LW/MW/FM/AIR/PB 76-86/PB 148-176. £75-00
ers Koyo 1664 BFO. SW1/2/MB/LW/MW/FM/VHF/PSB £48-00
Money-Back [ ] Full Lists Frea
Guarantes LANGTON’S RADIO P
Mait Order 58 HIGH STREET, ROCESTER, STAFFS. STI4 5JU. Tel. 388 Service
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BARGAIN PRICE
BRAND NEW HARTLEY OSCILLOSCOPES CT318 in
original packing. Band width up to 5 Me/s. Mains
supply. Price £40, p. & p. £1-50p.

NEW 8in. SPEAKERS 15 ohms 75p, p. & p. 10p,

BARGAIN PARCELS 141b at £1-45 plus 324p p.p.; 28lb at
£2-75 plus 524p p.p.; 561b at £4-50 plus £1-25 p.p. Contain
pots, Res, Valves, Diodes, Tagboards, Chassis, Valve-
holders, etc. Good value save £££s. Lucky Dip Bervice.

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16
4VH, medium Persistance, green. Ideal scope tube. List
price £5. Our price £1-40 carriage paid.

500 u AMP METERS. Approx. 1}” on panel with plug
and switch ex new equip. 75p p. & p. paid.

NEW HEAVY COAX CABLE dia. " 70 ohms approx.
B0ft. lengths £1-40, p. & p. 30p. 100 ft. lengths £2-70,
p. & p. bOp.

AERIALS, New Condition Whip Type, 4ft. 20p; 11ft.
75p, all collapsible type. P. & p. 4ft. 10p, 11ft. 15p. New
bases on adjustable clamp for the above, 6231p, p. & p. 26p.
New matching unit coax connection for above, 30p,
P. & p. 5p.

CRYSTALS AS NEW: Hc 6u, 5,345; 5,030; 5,005; 4,945 ;
4,875; 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,300;
2,295 Kcfs. 50p each plus 8p. p.p.

BRAND NEW CARBON RFESISTORS. 1-} watt 109,
tolerance, mixed. 250 for 874p, p. & ». 124p. 500 for £1 80
(you save 15p), p. & p. 20p.

TRIMMER BARGAINS. These are 10PF sub-min. air-
spaced trilnmers on board with min. wire ended Xtal.
Brand new. No details: Contents 12 trimmers, some
ceramic caps. Xtal frequency 3RD overtone 249 mc/s-
250 Mc/fs, 255 Mc/s. No choice.
Trimmers without Xtal-—60p per doz. plus 173p p.p-
Trimmers with Xtal—75p per doz. plus 17§p p.p.

ANY HEIGHT AERIAL TUBULAR SECTIONS 3~ dia
x 3 ft. long. Brass screw in ends, copper coated and
pa(ilnted. Good condition. 20p, p. & p. 5p each. Mimimum
order 6.

AS NEW AERIAL TUNER UNIT No. 6 RF, consisting
of 1} inch 500 micofampmeter 3 gang tuner 75 PF
geared BNC type socket size 5% % 43” x 3”. Price £1 50
carriage paid.

Huge releage of valves for the 62 set TX/RX, in original
rubber packing consisting of QV04/7 X 61M, ARP12 etc.
10 valves in all at the bargain price as seen

874p plus 174D p.p

R209. Set of valves 621p. p.p. 25p.

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED.
75it. 40p, 90it. 47}p, 100£t. 5bp, p. & p. 20p.

MUIRHEAD DECADE A.F. SIGNAL GENERATOR.

This precision instrument can be used:

1. To Measure Gain up to 50 dbs.

2. To Measure Loss up to 45 dbs.

3. To compare Power levels (A.F.).

4. As an Audio Frequency Generator covering 100 Hz.
to 41 kHz. With a dial setting accuracy of +0-5 Hz.
OQutput :—1 M/W into 600 SL. Complete with mains

power unit. Tested. Good Condition. £12, p & p. 76p.

AERIAL MAST POLES approx. 5ft high 27 dia. Inter-
locking ends. Minimum order three. New condition.
£1 each sectio. Carriage 35p each section.

1” 75 ohms Coax in 50it coils with BNC plugs good
condit:on. price £1 4 30p. p.p.

NEW BOXED AMP METERS 1§” 20-0-20 dc. 65p,
p. &p.5p.

AS NEW UNUSED REJECTOR UNITS for rejecting
unwanted signals. Four ranges 1-2-10 Mc/s. £1-50
Pp. & p. 20p each.

AS NEW UNUSED AERIAL VARIOMETER. Cylinder
design 10”7 X 43", suitable for tuning most aerials for
signal strength. €1-50 p. & p. 25p.

NEW HEADPHONES AXND MIKE RUBBER muff type
low impedance 97§p p. & p. 173p.

TF1449 SIGNAL GENERATORS. Good condition £12
Pp. & p. £1-50

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

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

A. H. THACKER, -

Radio Dept.,
HIGH STREET, CHESLYN HAY.
Nr. Walsall, Staffs.
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it
to BIE.T. and we’ll send you full details and a free book. B.I.LE.T.
has successfully trained thousands of men at home — equipped them

for higher pay and better, more interesting jobs. We can do as much

for YOU. A low-cost B.LE.T. Home Study Course gets results
fast — makes learning easier and something you look forward to.
There are no books to buy and you can pay-as-you-learn.

If youw’d like to know how just a few hours a week of your spare

time, doing something constructive and enjoyable, could put you
out in front, post the coupon today. No obligation.

WHICH SUBJECT WOULD INTEREST Y0U?

Mechanical Auto & Aero General
AMS.E. (Mech) AMIMIL C.E.L
Inst. of Engineers MAA/IMI Diploma Petroleum Tech.
Mechanical Eng. C. & G, Auto Eng. Practical Maths.
Maintenance Eng. General Auto Eng. Refrigerator
Welding Motor Mechanics Servicing.
General Diescl Eng. A.R.B. Certs. Rubber Technology
Sheer Metal Work Gen. Aero Eng. Sales Engineer
Eng. Inspeetion Timber Trade
Eng. Mewllurgy Management & Farm Scicnce
C. & G. Eng. Crafts Production Agricultural Eng.
C. & G. Fabrication Computer Programming General Plastics

Inst. of Marketing
Draughtsmanship A.CW.A. General Certificate
AM.LED. Works Management of Education
Gen. Draughtsmanship Work Study Choosc from 42
Dic & Iress Tools Production Eng. - ‘O and ‘A’ Level
Elec. Draughtsmanship Storckeeping subjects including:
Jiz & Tool Design Estimating English
Design of Elce. Machines Personnel Management Cheuristry
Technizal Drawing Quality Control General Science
Building Electronic Data Geology

Processing Physics

Electrical & Electronic Numerical Control Matheinatics
A.M.S.E. (Elec.) Planning Eaginccring Techuical Drawing
C. & G. Elcec. Eng. Marerials Handling French
General Elec. Eng. Operational Rescarch Germuan
Installations & Wiring Mertrication gum'r_u;
Electrical AMaths, . pantsi
Elecrrical Science g‘ﬁgggcng? a\l Biology .
Computer Electronics C. <G 'S[_ AR al B-!-E-T' and its
Electronic Eng. - Ly, Structura assacrated schools

gioa}]i éinglln:cr_mg kage recorded wel]
Radio & Telecomms. Bl;iidin?f'mcmmb L IU,GUO‘G;CJ;_
C. & G. Telecomms. Air Cor;‘ditioning fz;c.ri:;ee‘} 22410 az
C. & G. Radio Servicing ating & Hiere . sy
Radio Amateurs® Exam. g:r gﬁ f; ;{eﬁ;jﬂzt;np WE COVER A WIDE
Radio Oncr ' Cert. pentry neny RANGE OF TECHNICAL

PCIAtors Clerk of Works
Radio & TV Engincering Building Drawing AND PROFESSIONAL
Radio Servicing Surveving EXAMINATIONS.
Practical Tclevision Painting and ‘ :
TV Servicing Decorating. Over 3,000 of our Students
Calour TV Architecture have obtained City & Guilds
Practical Radio & Builders’ Quantities Certificates. Thousands of
Electronics (with kit) other exam successes.

THEY DID IT-
S0 GOULD You

“My income has almost trebled . . . my
life is fuller and happier.”’ — Case History
G/321. b

“In addition to having my salary doubled,
my future is assured.”” - Case History
H/493.

‘““Completing your Course meant going
from a job I detested to a job I love.”” —
Case History B/461.

FIND OUT FOR YOURSELF

These letters — and there are many more
on file at Aldermaston Court — speak of
the rewards that come to the man who
has given himself thé specialised know-
how employers seek, There’s no surer
way of getting ahead or of opening up
new opportunities for yourseif. It will
cost you a stamp to find out how we
can help you.

7]’99,/ )

‘Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept B2, Aldermaston.
Court, Reading RG7 4PF.

{ Write if you prefer not to cut this page) POST TH Is cou PON To DAY

7

BLOCK CAPITALS PLEASE

Address..................

Accredited by C.A.C.C.

Name. ..o

Subj. of interest ............

I 1 Y T P R T 1T Y 1T 11T
To: B,LE.T., Dept B2, Aldermaston Court, Reading RG7 4PF,
I Please send me book and details of your Courses in

..................... e ety a saeeaKasa T e e bere e
.............. 800855550000 0009900059500C0E00BODE 00 00DIDOCCIDOCOTREEITONE T I

B.LET- IN ASSOCIATION WITH THE SCHOOL OF CAREERS—ALDERMASTON COURT, BERKSHIRE

PRACTICAL WIRELESS is scld subjeet to the following conditions, namely,

Farringdon Street, London, .C.4. Tel: 01-654 4444. Printed in England by Index Printers,

to any part of the world £2-63.
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HI-FI

20 4 20 WATT 1.C, STEREO AMPLIFIER

As featured by ‘“Practical Wireless’’ May/June 1972
DEVELOPED BY “TEXAS” ENGINEERS FOR
PERFORMANCE, RELABILITY AND POWER
FEATURES INCLUDE: Low prof‘le with specially de-
signed Gardners Transformer. 6—I.C.'s, [0 Transistors,
4 Diodes, 2 Zeners. fibreglass P.C. panel. Muln protection.
Stabilised supply. DIN input{output. Complete chassis
work.
FUNCTIONS: Separate Treble/Bass/Volume/Balance
controls. Input selector, Mag. pu, Radio, Tape in-and out.
Headphone socket. Scratch and rumble filters. Mono/Stereo
switch.
SLIM DESIGN WITH SILVER TRIM—Chassis size
overall 143" x 6” x 2” max. £285 Post
TOTAL COST TO BUILD 45p,
(Optional teak sleeve available July/August)
TEXAS-—-HENRY'’S VALUE & PERFORMANCE
Henrys are sole U.K. trade and retail suppliers of the
Texan-—enquiries invited.

ENRY’S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES

TEST EQUIPMENT
Huge range in stock—too
much to list here. it’s all in
the latest catalogue—prices—
specifications etc. Also Panel
Meters and Edge Meters.

GARRARD
McDONALD
GOLDRING
= TURNTABLES
CHASSIS (Post 50p)
SP25/3 £10-50 HT70 €15-00
MP60 £10-40 MP6|0£|4 15
AP76 £18-85 Zero 100S

£40-
With I(’A.INTHICOVER

ost 70p)
MP60 PC £17-20 TDI50 AB/
™I
£40-75
HL75 PC £21-60 PLI2AC
HT70 PC £35-25 £35.25
GL72P £29-26 BD2 £32-25
CART/PLINTH/COVER
{Post 70p)
GL72PC/G800 £34-50
(HL)AP76/GB00 £29-95
HT70 PC/GB00 £27-00
MP60 PC/SC5M £17-25

EHL{SPZSI!I GBOOH £18-95
HL)2025 TC/STAHCD£13:50

LOW COST Hi-Fl SPEAKERS

E.M.I. Size 134” x B{”. Large Ceramic Magnet.

TYPE 150 6 wate, 3, 8 or |5
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, 8
or |15 ohms. £3-85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover. 8 and 15 ohms.

b i £7-70: Post 28p.
POLISHED CABINETS For 150, {50TC and 45C £4-60.
Post 30p.

LATEST EDITION
CATALOGUE

FULLY

detailed and
illustrated
-covering every
aspect of Elec-
tronics—plus
data, circuits
and infor-
mation

PRICE

70000
Stock lines
at Special

Low Prices and
Fully Guaranteed

POST PAID

(40, For
CALLERS)

AL/ AVE10, VOUCHERS
FOR USE WITH PURCHASES

Send to this address—Henry’s Radio Ltd., (Dept. PW).
3 Albemarle Way, London, E.C.l—for catalogue by
post only. All other mail and callers to ** 303" see below

ULTRASONIC
TRANDUCERS
Operate at 40kcfs up to 100
yds. Ideal remote switching
and signalling. Complete with

data and circuits.

PRICE PAIR £5-90 Post 10p

POWER INTEGRATED
CIRCUITS
SL403D—3 watt with B page
data, layouts & circuits £1 .50
P.C. Board 60p; Heat Sink 14p
IC12—6 watt with data and

circuits £1.80
TH90I3P—20 watt Power
Amp Module £4.57
THS0|4P—IC Preamp £1.50
Data/Circuits Book for above
No. 42 10p

HIGH POWER AMPLIFIER MODULES
Quazlity transformerless iow noise amplifiers
suitable for all Audio, PA and Hi Fi use.
Modern compact deslgns PA25 and PAS0
supplied with plug harness for use with

. 12W. 3-4 ohm. £4-50
Al2/15 30v. OSA 12W. 12-16 ohm.

P"IU24I404 P';I)alns unit for | or 2 MPAI2/3
-3

or I5, £
PA25 22-0-22v. |A, 25W. 8 ohm. £7-50
PAS50 22-0-22v. 2A, 50W. 3-4 ohm, £9-50
MU442 Mains unit for | or 2 PA25 or | only
Pa50. £6:00

Post 20p per unit

ALL SILICON-FET PREAMPLIFIFR AND MIXER
SELF POWERED

All inputs, Adjustable input
and output. DIN sockets.
Tape in and out. Micro-
phone mixing. Suitable up
to 4-PA25 or 2-PAS0.

Price £|o 50 Post

300mW TRANSISTOR AMPLIFIER MODEL 4.300
Fully assembled 5TR Amplifier. Size 5§ x
1§ > %in. 1-10mV adjustable sensitivity.
Output 3-8 ohms. Fitted Yol. control.
9 volt operated. Thousands of uses plus
low cost.

Price £1-75, p.p. I15p

(or 2 for £3- 25, p.p. 15p)

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
PreAmplifier. Layouts and
data £1-25 (Free List No.48A)
700 page |C Data Book (No.2)
(Al TTL. IC's) 60p
page Translstor
{No. 3
340 page Transls:or
(No. &
(Post etc. 20p each.)

Data
Data

7 SEG & NIXIE TUBES
{Post .5p per | to 6)
XN3, XNI3, GN6 0-9. Side

view with da:a 85p.

GNP-7, GNP-8 0-9. Side view
with decimal points data 95p
3015F. 7-segment £7 per 4
with data.

New Digital Clocks Circuits.
N|x|= and 7 segment, Ref.

31, I5p
TRANSISTORS, IC’S etc. Free
list No.36 on request

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kecfs BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO

A popular YHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—YHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. &

TOTAL £6'97, p.p. 20p Decoder Kit £5:97.

Tuning meter unit £1*

Mains unit {cptional) Model PS900 £2:47. Post 20p

Mains unit for Tuner and Decoder PS1200 £2-62. Post 20p

PUBLIC ADDRESS,
DJI105S 30 watt rms Amplifier, 4 inputs, master tone
and volume controls etc. 8 ohm output. Cased portable.
£33-50. Post 40p.

DJ70S 70 watt rms version. Cased portable. £49-75.

Post 40p.

DISCOAMF 100 watt rms to 8 ohms. 4 inputs, separate
bass and treble controls, PFL, etc. Cased for cabinet or
rack mounting £67-50. Post 40

McDONALD MP60 fitted to plinth with cover,
SCSMD cartridge to match above amplifiers. £17-25.

ost 70p.

DDOLII 3 changing light control unit for above ampli-
fiers. 3 x | K Watt. Treble, Bass and Mid range. £28-50.
P. 35p. D)J40L as 30L plus mike £37-50
EFFECTS PROJECTORS—Coloured
rotating light patterns.
DISCO COLT {50 watt

Tungsten £12 50
LIQI 50--50 watt Q.I.
LIQI 150—150 watt Q.I. £50 00

Complete range
of Disco/PA/
Lighting on dis-
play at *309”

LIGHTING & DISCOTHEQUE EQUIPMENT

SPECIAL!! Anti-Feedback Micro-
phone
Henry's for all PA[Disco Equipment.

£11-5

LIGHT GUIDE 64 fibres sheathed
1 per yd.

Molim {0:01") £1'50 per 25 metre

reei,
Ca'l write or phone for details and

lists.
HI- FI LARGEST RANGE IN STOCK
-BIGGEST DISCOU
PAGE STOCK LIST

designed and made for

NTS-FREE 12
REF. 16/17

SINCLAIR PROjECT 60 MODULES
—SAVE POUNDS!

Z30 £3:57; Z50 £4-37
STEREO PZ5 £3-97
60 £7:97; PZB £4-77 PACKAGE DEALS
PZ6 £6-37; 2 x Z30, Stereo 60 PZ5 £15-95

Transformer for PZ8 £2.95
Active Filter Unit £4-45
Stereo FM Tuner £16-95
IC12 £1-80; QI6's £15 pr.
Post etc. 20p per item
ALSO IN STOCK
2000 £23-50; 3000 £30-95
ost 50p each

2 x Z30, Stereo 60 PZ6 £18-00

2 x Z50, S:Zreozéso PZ8 £20-25

Transfcrmer for PZB £2:95

NEW PRO]ECT 605 KIT £19-95
Post 25p

- BT MED

“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 selectlvny
Also slow motion geared tuning, 600
mW push-pult cutput, fibre glass PYC
covered cabinet, car aerial. Atcractive
appearance and performance.

TOTAL COST TO BUILD £7-98,
p. 320 (Bat:ery 22p). All parts sold separately—Leaflet No. 2
IUM AND LONG WAVE PORTABLE (as previously
advertised) £6-98, p.p. 35p from stock—Leaflet No. 1.

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY’S

Send large S.A.E. with listfor parts quote for your circuit or get a Catalogue—it’sall in there!

SLIDER CONTROLS

Top quality. 60mm/singles and ganged. Complete with

knobs. 5K, 10K, 25K, 50K, I00K, 500K, i meg, Log and

Lin. 45p each. 10K, 25K, 50K, IOOK Log and Lin ganged

‘75p each. Post |-5 15p; 6 or more 20p.

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-402-5854

Elgcrrbnic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
vLON DON, W.2.

Tel: 01-402 4736

Mail Orders, Special Bargain
Shop.industrial Sales |
303 EDGWARE ROAD,
‘LONDON, W.2.
Tel+01-723 1008/9

& Lighting Centre F
309 EDGWARE ROAD,

Tel:

01-723 6963 4
3097 354" & *'356"* OPEN SIX FULL DAYS A WEEK 9 am to 6 pin’ MONDAY TO SATURDAY

= \wavw americanradiohistorvy com
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