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SOLDERING
INSTRUMENTS

® UNSURPASSED
PERFORMANCE & QUALITY
developed from 30 years design
experience.

® EXCELLENT THERMAL
STABILITY
from special element design.
(Fully thermostatic models also
available).

@ UNBREAKABLE NYLON
HANDLE
styled for comfort and lightness.

@ SIX MODELS
from 10 to 60 watts cover all
requirements.

©® RANGE OF BIT SIZES
for each model. Copper, iron
coated and Permatip types.

@ ALL VOLTAGES, 6V to 240V
Special temperatures on request.

@® SIMPLE MAINTENANCE
The easiest tool to service.

@® INEXPENSIVE
From £1-70 (list) to cut
your costs.

@ SAFE
Fully insulated and flash tested. L=
Indicator lamps optional.

Full supporting range of other
models, and accessories. Please
ring or write for catalogue 10.

Note that we are now supplying a
range of small pliers, cutters,
soldering aids and other small tools
for use in Electronics. Please ask
for Leaflet.

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road,
Croydon, CR9 2LL.
Telephone 01-683 8589 and 4559

,_19' NOW
TV:s £11.95

TWO YEARS' GUARANTEE
ALL MODELS

405/625: 19" £25-95
25" £35-95

CARR £1-95
FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

TV TUBES REBUILT
GUARANTEED 2 YEARS

147 £3-95; 17” and 18” £5-95; 21” and 23" £6-45
Exchange Bowls carr. 55p

COMPONENTS MUST BE CLEARED

Transi Gang Cond s:
20p. Miniature AM. Post free.
Modern Gang Condensers: 30p.

Transistor Radio Cases: 25p
each, Size 917 x 647 x 34”. Post 15p.
Speakers: 35p. 24” 8Q. Brand

new. Post I5p.

VHF/FM Tuners: 95p. 88-108
megs. takes ECCB85 valve (extra).
Post I5p.

Radio: £3.95 8 transistor LW/
MW. Free case, battery. Post 15p.
Precision Tape Motors: £1-95,

AM/FM or AM only 20p. Post 10p.
Transistors 15p each. Post free.
ACI126, ACI128, AFI14, AFII17,
0C45, OC71, OC8J, OC8ID.
Valve ELL80 50p. Only stock in
the country.

Pots.: 25p each. Post 5p. D/SW
500/500 KQ. D/SW 500/100 KQ.

ISW I meg./100 KQ. S/SW
5C0/500 KQ. S/SW 500/1 meg.

DUKE & CO. (LONDON) LTD.

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

200/250V. Famous German manu-
facturer. Post 20p.

PHOTOELECTRIC KIT

CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-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-Tight of eration

#s7 PHOTOELECTRIC KIT
£2.60

Postage and Pack. 15p (UK)
Commonwealth:

SURFACE MATL 25p
ATR MAIL £1.40

Australia, New Zealand,
8. Africa, Canada and U.8.A.

Also Essential Data Circuits
and Plans for Building

10 Advanced Designs

PHOTOELECTRIC A
BURGLAR ALARM i
(INVISIBLE BEAM TYPEL

Q

%
\&\,
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INVISBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectrie Burglar Alarms,
Counters, Door Openers, ete.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infra-red filter, pro-
jector lamp holder, building plans, etc. Price £1.25 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, ctc.
Price £1.85. Postage and Pack 15p (U.K.) Commonwealth: Surface Mail 20p, Air Mail
£1-15. .

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-Switch, Burglar Alarm, Door
-Opener, Counter, etc., for the Experimenter,

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resistors, Screws, ete. Full 8ize 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) ta build 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 8.4.E. for full details, a brief description of all Kits and Projects




FANTASTIC!
WHARFEDALE

SPEAKER BARGAINS
DENTON 2 SAVE £8:40
Sold in matched pairs.
Each Denton contains
an Bin. bass unit with

F 3in. pressure unit,
coupled by a Wharfe-
dale crossover net-
work. Rated input:
18 watts maximum. Fre-
quency response: 65-
17,000 Hz. Impedance:
4/8 ohms. Cabinet
93in. x 14in. x Bfin.

Lasky's
Price
£38-75
£51-50

£25-50
£33-00
£50-00

LINTON 2 Pair
TRITON 3 Pair
MELTON 2 each
DOVEDALE 3 each
ROSEDALE each!
UNIT 3 each
UNIT 4 each

£9-30
£12-50
UNIT 5 each .

scoor

EXCLUSIVELY

FROM LASKYS

The lock meas-

ures 4 Wx 14 H

x 3} D (overall

from front of

drum to back of switch). SPEC.: 210/240V a.c. 50Hz
operation; ; switch rating 250V, 3A. C

inseru ns. NDRED

COMPLETE WITH KNOBS.

® AUTO “SLEEP'' SWITCH @ HOUR

K
@® BUILT IN ALARM BUZZER
SPECIAL QUOTES LASKYS
FOR QUANTITIES PRICE

BSR TD8S

8 TRACK STEREO

CARTRIDGE PLAYER

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 requirements: 210/250V AC, 50Hz.
Frequency response: 50Hz-10KHz. 4 pole dynamically|
balanced synchronous motor maintains unwavering
speed accuracy - independent of mains fluctuations.|
Compact in size the TD8S is housed in black and
;vDoodxram plastic cabinet. Size: 84(W) x 3§(H) x 10§

LASKYS
PRICE

ll":::e £24-20
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 |0W (5 watts

per channel), frequency response 50Hz-10kHz.

Qutput imp. 4 ohms. size 43(W) x 14+3(H) x 63(D) in.
' Operates on |2V DC negative earth systems.

?eauufully styled with black ivory and chrome trim|

1NEs|

BELTEK C5700 com- BELTEK C5700 with

plete with mounting pair SP24 speakers

brackets and 8-track

orded demon-
stration cartridge C&P 25p each

£23-50 £29-

Beltek SP24 speakers are available perfectly match-

ing the C5700 in performance and finish specially]

designed for optimum performance in heavily

damped car interior. Size: 74in(W) x 6in(D) x 4¢in.

rear, 2tin front (H). Comp with connecting leads.
air

'PRICE 55

TM-1 TEST METER

1000 ohms/volt

Lasky's new look top value TM-{

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 red/green

figuring. Ohms zero adjustment.

1000's IN USE. SIZE ONLY 24x3{ixis;

® DC/V:0-10-50-250-1000 at 1 K/ohms/V. ® AC/V:
0-10-50-250-1000 at IK/ohms/V. ® DC Current:
0-ImA, 100mA. @ Resistance: 0-150K ohms.
@ Decibeis: -10 4 22dB. ® Compiete with test

teads.
LASKYS £|.8s RS

PRICE
TM-5 TEST METER

5000 ohms/volt
Another pocket
from Lasky’s. The “slimline”
impact  resistant case - size
4tin x 24in x 13in fitted with
extra large 2fin square meter.
Readability is superior on all
low ranges, making this an
excellent instrument for ser-
vicing transistorised equipment.
Zero ohms adjustment. Buff
finish with crystal clear meter
cover. @ DC/V: 3-15-150--300-1,200 at 5K ohmsIV
@ AC/V: 6-30-300-600 at 2:5K/ohms/V. @

Current: 0-300uA, 0-300mA. @ Resistance: O—IOK/
ohms, O—IM/ohms @ Decibels: -10d8 to 16dB.
@ Com, Yple:e with test leads, battery and instructions

LASK
C.&.P 35p

multimeter

BSR McDONALD MP60

High precision low~

mass counter-

balanced pick-up

arm, heavy balanced
turntable, simple to

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

LASKYS £|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 AD76K
cartridge.
MODEL B
MP.60 ° 15-50

19-90

18-75

16-50 ¥ ) 5
310 75 14:00 . 17-25 20-25
210 Complete with plinth, cover & BSR cartridge
MP.60 TPPD2 Styrene base 7-50 21-00

RADIO

W1/700

MW/LW

A new two

waveband all transistor car radio that covers full
medium and long wavebands with slide switch wave
chznge Large easy to grip controls. llluminated 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 6in (W) x 43in (D) x 2in (H). Black
with chrome trim. Complete with speaker, baffle,
leads, mounting brackets and instructions. Fully
guar: d lete with speaker, baffle & mount-

ing bracket.

LASKY

LTS £7.50

TAPE SCOOP

EMI 2,400ft Professional 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

SONY TV SCOOP

TV-710UK-—the
world in
This mmlature port-
able TV can be oper-
ated by household
current, recharge-
able power pack or
12V carfboat bat-
tery. The special
anti-glare  screen
gives a perfect pic-
ture even in sun-
light.  Attractively
finished in ebony
and chrome. Heres a portable
companion that brings you a
world of vwwmg wherever you are. Brief Spec.
@ Screen size 7in. measured diagonally. @ System:
625 UHF. ® Antenna system: Built-in loop aerial.
External 300 and 75 ohm switchable. @ 23 tran-
sistors, 15 diodes, 3 thermistors, | EHT rectifier
(selemum) @ Power source: AC 240V, 50Hz; DC
12V. @ Power consumption: ACI7W, DC I1IW,
@® Dimensions: 9in. x 9% in. x |1{in. ® Weight:
8lb. (30oz. @ Accessories: Earphone, loop aerial;
tonsmr&z;,:d‘él 50 LASKYS
114
Price £59-75 PRICE £42'oo
MOD|
RN ZM/IS

CAR RADIOS
FROM PHILI

RN2I4 is a triumph of

micro-miniaturisation,

So compact and light,

mounted on its spindles only,

port. The RN2I4 can be fixed quickly and easily.

Spec: Power supply: 13 volt D C negauve earth

operation only. Power outp Wav

ranges: Medium wave: |BSm-586m (|622 SIZkHz)

Long wave: [030m-2000m (290-150 kHz1). Inter-

mediate frequency: 470kHz, Size: 7inx | - x3-6in.

ENB8893/05 general purpose mounting klt with

:.oudspaakar £2- 13;;'(?5

ist C.&P.

Price £19-25 PRICE £IS'50 o

Model RN 314/15

The RN3I14 gives you

big sound because of

the high sensitivity L 4

from the tuned RF stage. Due to its compact size it

can be mounted without any rear support. Spec:

power supply: 2V DC neg earth only. Power out-

put; 5 watts RMS. Wave ranges: Medium 185m-585m

(I622 512kHz): Long 1030m-2000m (290-150kHz).
mediate frequency: 470kHz. Size: 7in x | -6in x
. ENB893/05 general purpou mounting

Im: with loudspeaker £2-70

LASKY C & R.
o s barrs £21-00 §

RAD

CONVERTER

transistorised and
ultra compact Shonwave Converter for use with
any suitable MW(AM) Car Radio. Self powered for
use on |2V positive or negative earth systems. The
model 2649 is simply connected to the radio via the
aerial socket and provides shartwave covering in 9
push button selected band spread ranges (13, 16, 19,
25, 31, 41, 49, 60 & 90 M) combined with the normai
radio tuning to give full cover from 3-2MHz-21-75
MHz. On/off switch and by-pass switch for normal
M. W. radio use, Complete with mounting bracket
firting and alignment instructions. Black hammer
crackle finished case—size: 6(W) x 14(H) x 3#(D) in,
C.8&.P. 20p.
Made to seil at Approx, £20-00

LASKYS
PRICE C.&.P. 20p.
OUT NOW! 1972

AUDIO TRONICS

NEW REVYISED EDITION

The great new 1972 edition of Lasky's famous
Audio-Tronics cauloguc is now avallable—FREE
on request. The 4 p:
full colour—are pzcked with | 000 s of items from
the largest stocks in Great Britain of everything
for the Radio and Hi-Fi enthusiast, Electronics
hobbyist, Serviceman and Communications Ham.
Over half the pages are devoted exclusively to every
aspect of Hi-Fi {including Lasky’s budget Stereo
Systems and Package Deals) Tape recording and
Audio accessories and don‘t miss LASKY’S
AUDIO TRONICS CREDIT CARD SCHEME
offering holders one months

interest free credit up to £50.

5end your name and address

and |5p for post and inclusion

on our regular majling list.

ILasky's Radio Inimited

Boa b

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

Openu'ldoy 9am b m MondaytoSoturday

152/3 FLEET STREET. LONDON, EC4 Tel: 01-353 2833

Oy ol d g Thursday. eorly clasing lp m Saturdoy

The Home of High Fidelity

Openafldoy 9o m -bp @ Mondoayte Saturdoy

42-45 TOTTENHAM CT.RD.. LONDON. W1 Tel: 01-580 2573

NEW CITY BRANCH NOW OPEN

Open oliday Thurs duy eary:losng Ty

109 FLEET STREET. LONDON. EC 4 Tel: 01
St s toy

35812

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELI ST. TOWFR HAMLETS, LONDON, E.1 Tel.: 01-790 4821




“ALL ITEMS CARRY MANUFACTURERS GUARANTEES

AMPLIFIERS—p.p 75p
£13-

AMSTRAD 8000 e
AMSTRAD [C2000 £27:5
FERROGRAPH F.307 Mk,

metal cased £41-98
FERROGRAPH F. 307 Mk I

wooden cased £44-95
LEAK DELTA 30 £48-
LEAK DELTA 70 £59-
CAMBRIDGE P50 £48
CAMBRIDGE P100 £113

£24-
METROSOUND S5T60 . K68
TRIPLETONE 800 Mk. It . £28-
PEAK SOUND 8§70 . £38.
WHARFEDALE LINTON .. £38-
QUAD 33 & . £8%
RODGERS R/BROOK CH £38-
SINCLAIR 2000 Mk. {t £22.
SINCLAIR 3000 £30-

SINCLAIR ST.60.2, Z30.PZ5
SINCLAIR ST.60.2, Z30.PZ6
SINCLAIR 8T.60.2, Z50.PZ8
and mains transformer
SINCLAIRIC12 -
SINCLAIR A.F.U.
SINCLAIR 250 PZ8
SINCLAIR PRO 605

™
-
g

1344
Z282£322482228 22388 2L usRBRLSRE2e

£18-
£19

VICEROY NEWCORD TFS70 £43
VICEROY INTERNATlONAL £17-
PHILIPS RH 580 . £18
PHILIPS RH 590 £37-
PHILIPS RH 501 . £54
PIONEER SA 500A . £34
PIONEER SA 700 . E64
PIONEER SA 900 . EN
ROTEL 310 e £
ROT o £48
EAGLE TSA 149 £23
EAGLE T £34

@
m

E TSA
REVOX & SANSUl—FULL RAN
STOCK

See our special offer of
“The Great Musicians™ 10”
Stereo L.P. Records in Hi-fi
News & The Gramophone.

TURNTABLES—p p 70p
RARD SP25 Mk, m .
RD AP76

005
. MP80.P-C ready wlred
B.5.R. MP80
S T70 £19
! T70. P Cleudy wlred
TRANSCRIPTORS SATURN £53
TRANSCRIPTORS
HYDRAULIC REF. . .. £715.
TRANSCRIPTORS
HYDRAULIC REF. with 8~
or 10* arm .. 00 oE
RANSCRIPTORS SWEEP

RM .. .. .. ..
ANSCRIPTORS STYLUS
SCRIPTORS STYLUS
ALES .. .. ..

13
z22 @ ééiaééiééiiéé

G GL 72/P .
GOLDRING GL69172[75/85 Lid £5-
GO ING GL 89/72/75/85

GOLDR!NG Gog - .. £20.
GOLDRING GI0I/P .. a1

2228828 2LLaLIeBe3

SONAB—IN STOCK

PICK-UP ARMS—p p 20p
£22-%

S.M.E. 3009/S2
S$.M.E. 3012/S2 £23-93
S.M.E. 3008/S2(HE) .. £26-50
$.M.E. 3012/S2(HE) 2713
S.M.E. S2 p.p FREE . £2-28
$.M.E. P1 Spacer p.p FREE. . £1-90
AUDIO TECHNICA AT 1005
Mk. I, £44-50
DECCA INTERNATIONAL £10-93
EAT G.30 £1-Q
NEATGSOB ) % .. E13- 25
NEAT G.30 £3-10
-08
]

TRANSCRIPTORFLUID L £n.
ORTOFONERS 212 .. .. £22-

SPEAKERS (Priced per pair)
p.p: A £0-75, B £1-25, C £2:00

WHARFEDALE
DENTON Il . £29-50 A
LINTON i . £37-50 A
MELTON I . £43-048B
TRITON 1l . £30-08
DOVEDALE .. o £02:0C
ROSEDALE 111 - £91-0C
GOOOMANS
MAGISTER £15-00 C
MAGNUM K-2 £58-50 C
MEZZ03 .. s 5.0 C
MINISTER .. . £38.258
HAVANT .. . £43.00 B
DOUBLE MAXIM .. £50-00 B
DIMENTION 8 . £95.%0 C
K.E £33-50 8
K.E £44.5%08
K.E £53-.008
K.E £83-56 C
K.E £87-00 C
B& £58.00B
Bs& £98-0 C
Ba& £233-0 CC
CA G £104-00 C
CAMBRIDGE R50 £165:.00CB
CEL ON
DITTON 120 £44-00B
DITTON 25 . 9008 C
DITTON 44 £18-00C
DITTON 15 - £53-00 8
DITTON 10 Mk. Hl .. £38.008
SINCLAIR Q16 . £14:-00 A
REman o osac
. ~Fl 55 Y
STE.MA 350 S uz'ag
STE.MA 450 .. i £34-0 8B
STE.MA 195 . e £30:00 A
LEAK 150 e £ £38-00 A
LEAK 250 . E £45-008
LEAK 800 £85-00 C
LEAK MINlSANDWICH £38-00 A
DECCA DERAM £27-508
SONAB IN STOCK
KELETRON Ki £12-00 A
KELETRON KN 800 £18-08 A
KELETRON KN 800 £21.008
KELETRON KN 1100 £27-99 8
KELETRON KN 1600 £33.00C
KELETRON KN 2100 £41-00 C
RODGERS R/BROOK £43-008
RODGERS WAFER .. £30-00 A
PHILIPS PRICE ON APPLICATION
METROSOUND H. F S 103 £2200 8
METROSOUND H £31-00 B
METROSOUND DUPLEX 15 £49-0 B
METROSOUND DUPLEX 25 £78-00 C

8-TRACK and CASSETTE
DECKS/RECORDERS—

p.p. 50p
AgAI CR 80

23R IBLTR2LE2RL22S

METROSOUND S§ 30

TUNER AMPLIFIERS—

p.p 7op

GOODMANS MODULE 80 ..
GOODMANS 80 COMPACT £135-
GOONDMANS MODULE ONE

PHILIPS RH 901 with Speuken au
PS RH 702 .. £8

ROGERS R/BROOK cased .
ROGERS RIBROOK ?hnull g

SV £35-
TELETON RMleth Speukars gz

GOLDRING ST4000 ..

WHARFEDALE 100.1
SONAB IN STOCK
SANSUI IN STOCK

SCAN ELTRA. Full range In stock.

PICK-UP CARTRIDGES—

p 15p
SONATONE STAHCL
GG -

b3

GOLDRING G800/E ..
GOLDRING G800/ SE
HURE V. 15 Tvne 2 Imnv

HURE Ma2|
AUDIO TECHNIgA AAT 55/5

AUDIO TECHNICA AT.21 .
AUDIO TECHNICA AT.35 .
AUDIO TECHNICA AT.38X
AUDIO TECHNICA AT 2|X
-C.10/E IV £

SLISE
ORTOFON TRANSFORMER

BE3L22REB2ALBELLBLLIHBBLASLR LIRS

SPEAKERKITS (Priced p
palr)—p p. A 509. B 759.

-2

NS DIN
WNARFEDALE UNIT3
WHARFEDALE UNIT4
WHARFEDALE UNITS

SS 20-2 £

z:ssﬁéii'zéo
OOPOTPUIO® h

HEADPHONES—p. p 20p
KOSS PRO4AA ..

KOSS 711 ¢ e oe £1-50
KOSS KG/LC s e .. £10-50
KOSS - . £E0-50
KOSS KO 7218 v .. £12.50
KOSSESP.8 .. .. .. £R3-88
KOSS ESP.9 .. 0o ~ £31-98
PIONEER SES50.. i .. £13-128
PIONEER SE0.. e .. £83:2%
PIONEER SE2019 .. .. E5.28
AKA( ASE QS .. o b .
AKAIl ASE 22 . £1
AKA( ASE 20 . .. £0-99
ROGERS R/BROOK . .. £13-00
ROTE S ]
OTE H g .. £1.28
SENNHElSER HO414 .. K829
WHARFEDALE D.D.1 £8-20

SANSUI, VICEROY and
CLARKE IN STOCK

This advertisement Is only a small
selection of our vast range.

COMPACT SYSTEMS—
p.p £1-25

TELETON C.M.S. 300 . £60-00
TELETON 2S60F . . £44-00
VICEROY UNIT 3 £39-00
FIDELITY UA2 . £33-00
FIDELITY UA1 £09-08
WINDSOR 1550/5 . E40-00
WINDSOR 1105 . K28.00
DECCA SOUND 813 £33-00
DECCA SOUND 614 £48-00
DECCA SOUND 1204 . £72-00
DECCA SOUN . £09-00
DECCA COMPACT 3 . £100-00
PHILIPS GF 808 . .. £10-08
PHILIPS GF 823 v . E30:.00
PHILIPS GF 824 o . £35-00
PHILIPS GF 805 . £39-00
PHILIPS GF 300 . K13-00
PHILIPS GF 403 . £16-00
PHILIPS RF 834 .. ESS-00
PHILIPS RF 833 . £51.00
MARCONI UNIT3 .. £45.

MARCONIUNIT4 .., £61-00
AMSTRAD 1000 . £

TAPE DECKS and
RECORDERS—p.p 75p
FERROGRAPH 722/724 £1
FERROCRAPH 702704

MARCONIPHONE 4245 o9
MARCONIPHONE 4247 .. £33-00
MARCPOSNIPHONE 4248 ga S

£38-00

£30-00
PHILIPS 4307 .. £34-00
PHILIPS 4308 .. -4 .. E42-38
PHILIPS 4404 .. s .. £T0-00
PHILIPS 4407 .. o .. £83-00
PHILIPS 4408 .. £103-0
PHILIPS 4450 . £210 :

PHILIPS 4500 ..
REVOX IN STOCK

TUNERS—-—D p 50p
LEAK DELTA FM

LEAK DELTA AM/FM’ 50
SINCLAIR PRO 80W.. -“
00

£43-00

£353-00

£58-00

.. E85-00

L ENS-0

.. £38-00

PHILIPS RH8%0 .. £32-80
PHILIPS RH691 .. £83-78
ROTEL RT 320.. .. £39-50
TRIPLETONE FETFM’ .. E31-98
CROWN . £3-00

FM 20
SANSUI—-IN sTocK

IGE C



AUDICH

SPECTACULAR
OFFER!!

SYSTEM AS 2000
SAVE OVER £43

Featuring the Amstrad IC 2000 amplifier, “a beauty in looks
and performance.” British made, entirely designed around
integrated circuits, modular construction and neonominism
electric principles, 18 watt R.M.S. per channel, push button
controls for magnetic and ceramic pick-ups, tape and radio,
sensitive super balance control, mon/stereo and loudness
toggle switches, separate volume, treble and bass controls
and headphones input plus the added refinement of scratch
and rumble filters. Speakers are the famous Wharfedale
Denton 2. Turntable is the renowned Garrard SP 25 MK I
fitted with the well known Goldring G 800 magnetic cartridge
plus plinth and cover. We at Audio Supplies have put a lot
of research into this system and believe it is going to be

the most popular system of 1972. List price over £123.

Our price £79-50. P. & P. £2-50.

CREDIT FACILITIES AVAILABLE

SUPPLIES

SYSTEM AS 103

ON IT'S OWN—
WITH EVERYTHING

SAVE OVER £39

Featuring the Amstrad 8000 amplifier, the most successful
amplifier on the British market. Designed on modular
principles around more advanced electroni¢ circuitry
techniques to stand up to the measured output with no
power loss even after continual use and producing new
levels in distortion free stereo reproduction (7 watts R.M.S.
per channel). Faciiities mono/stereo selector switch,
separate bass, treble and balance controls affording really
accurate tone control through bass and treble. Sockets for
headphones, tape plus 4 input and speaker sockets.
(Amplifier available with scratch filter £2 extra). Turntable
is the famous Garrard SP 25 MK 1ii fitted with a Goldring
G 800 magnetic cartridge. Superb plinth and cover. Speakers
are the Viceroy VSE 10*. List price over £34,
Qur price £55. P. & P. £2-50.
* Viceroy VSE 10 luxury loudspeaker enclosures 13”7 x 8”
high flux density elliptical bass speaker crossover
network and 3” treble speaker. Excellent bass response.
Frequency range 40-15000 Hz.
CREDIT FACILITIES AVAILABLE

PLINTH AND COVERS

S.M.E. 2000 SYSTEM CUT OR UNCUT IN TEAK, WALNUT
OR ROSEWOOD £35:00 p.p. £1-50.

VICEROY SUPERB PLINTHS & COVERS FOR GARRARD
AP76, 75, SL72B, 75B, 95B. FINISHED IN TEAK POLISHED
WITH PERSPEX COVER £5-00 p.p. 75p.

DELUXE VERSION £8-00 p.p. £1.

WINDSOR PLINTH & COVER FOR GARRARD ZERO
100/100S £10-50 p.p. £1-00.

VICEROY PLINTHS & COVERS FOR GARRARD SP25,
SL65B, 2025TC, AT60, 2000, 3000, 40B, 5100, 1025 AND B.S.R.
McDONALD RANGE. PLINTH IS FINISHE? IN TEAK
POLISH, THE COVER IS PERSPEX £4:00 p.p. 50p

STATE MODEL WHEN ORDERING (E.G. SP25).

VICEROY (ELITE) PLINTH & COVER FOR ABOVE GARRARD
DECKS IS A BRUSHED ALUMINIUM PLINTH AND SUPERB
VACUUM FORMED PERSPEX COVER WHICH ADDS
RICHNESS TO ANY AUDIO SYSTEM. £6-50 p.p. 75p.
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AUDIO SUPPLIES LTD., 50 Dept. PW/5, STAMFORD HILL, LONDON, N.16. Tel: 01-806 3611

PERSONAL CALLERS WELCOME
Note: We are easy to get to by bus: 67,
149, 106, .73, 243, 247, 249, 76 pass our
door, Train, we are 50 yards from Stoke
Newington Station (British Rail) 10
minutes from Liverpool Street Station.
Car drivers note we are on the A10,
opposite Garwoods Garage. Underground
trains (tube) Manor House or Finsbury
Park.

For 36 hour Securicor Delivery Service add £1-75
+ p. & p. You haven't got to wait in misery.

OPEN MON. TUES. THURS. 9.30 to 6 p.m.
SAT. 9.30 to § p.m. CLOSED WED.

LATE NIGHT

FRI. 9.30 a.m. to 7.30 p.m.

CREDIT FACILITIES AVAILABLE ON
PURCHASES OF £50 OR MORE.

SEND FOR FURTHER DETAILS.

'WE SPECIALISE IN MAIL ORDER,
SEND CHEQUES, MONEY ORDERS,
P/O GIRO BANK DRAFT OR
CASH (REGISTERED)

CHEQUES are only accepted from personal
callers if backed by a relevant bank cheque
card. Payment by Barclaycard accepted by
arrangement.

For information on goods write to the
manufacturers concerned NOT US.

Stamped addressed envelope with all
inquiries. Please,
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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 £1}-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 available, but components
can be bought separately. Trade and overseas enquiries
welcomed. Send 15p for latest catalogue.

Please call in for demonstration. Business hours: 10 am. 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.

UHF. T.V. AERIALS

SUITABLE FOR COLOUR AND MONO-
CHROM!

RECEPTION

N All U.H.F. aeri-
als now fitted
with tilting brac-
ket and 4 cle-
ment reflector.
LOFT MOUNTING ARRAYS
7 element 2-25. 11 element 2.75.
14 element 325, 18 element 3-75.
WALL MOUNTING c/w
WALL ARM & BRACKET
7 element 3-25, 11 element 3-75. 14 element

PRAGTICAL WIRELESS
ELECTRONIC IGNITION
SYSTEM

.-
=) £1.25
4 Solve your communica-

"" tion problems with this

4-8tation Transistor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets tor desk or wall

This Capacitor-discharge Electronic ignition
system was recently described in Practical
Wireless and has proved extremely popular.
We are able to offer the kit in two forms; the
Standard kit containing the electronic com-
ponents only, enabling the customer to tatior
these to his own layout, or the De-luxe version
containing a ready-drilled roller-trimmed
printed clreuit board and fully machined
die-cast case wlth electrical connection block.
Each kit is supplied with a custom wound
transformer, first-grade components and full
construction details. Suitabie for 12V. systems
only, pos. or neg. earth. All components
available separately. Case size 43" x 33" .x 2”
Complete assembly and wiring manuat 25p,
refundabie on purchase of kit. G
Price : Standard kit aa £1:25 post free
e-luxe .. 00 £8-75 post free
Trade enquiries invited. Mail order only.

State pos. or neg. earth when ordering.

DABAR
ELECTRONIC
PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS. WSt 1UZ
Tel. Walsall 34385

mounting. Call/talk/listen from Master to S8ubs and
Subs to Master. Ideally sujtable for Business, Bur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch, Volume control.
Complete witn 3 connecting wires each 86ft. 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

Same as 4-8tafjon Fnjercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. counecting wire.
Battery 14p. P. & P g05i.

: _;:,‘-"_'_'_F busi
clency with this incredible De-luxe Telephone Ampli~
flaz, Take down long tel or
without holding the handset. A useful office aid. On/
off switch, Volume Control. Battery 14p. extra.
;’.d: P. 22p. Full price refunded if not satisfied in
ys.
'WEST LONDON DIRECT SUPPLIES (PW.8)

4-25. 18 element 4-75. CHIMNEY MOUNT-
ING ARRAYS c¢/w MAST & LASHING
KIT. 7 element 4:00. 11 clemgnt 4-50.
14 element 4-75. 18 element 5-25. MAST
MOUNTING arrays only. 7 ciement 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 yd. KING TELEBQOSTERS from 3-75.
LABGEARall band 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.
BBC—ITV-—FM AERIALS
BBC (band 1) Walil S/D 2-00. LOFT inverted
“T* 1-25. EXTERNAL ‘H’ array only 3-00.

H.F. H.F.
aerials 1-+5-+9 4-00. 1-+5-+14 4-50.
1+7+14 5-00. F.M. 10 loft S/D 1-00
3 el 3-25. 4 el 3-50. Standard
coaxial plugs 9np. Coaxial cable Smp yd.
Outlet box 30np. P.p. all acrials 50mp.
Accs. 30np. C.W.0. Min. C.Q.D. charge
28np. Send Snp for fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 MONARCH PARADE, LONDON
ROAD, MITCHAM, SURREY
Telephone 01-648 4884

169 EENUNGTON HIGE ATREET, LONDON, W.8.
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*COMPARE
{TS PERFORMANCE with

£34 RADIOS! .

NOT JUST‘A RADIO-BUT
TECHNOLOGICAL MAGIC!

CEPTION
THOUSANDS OF TRANSMISSIONS,
AND STATIONSTHE WORLD OVER!

‘What everyoune’s heen waiting for—THE LATEST MODEL SUPERSEDING ALL PRE-
VIOUS MODELS—THE FANTASTIC BRAND NEW RUSSIAN “MERIDIAN" 6-WAVE-
BAND PORTABLE RADIO DESIGNED FOR WORLD-WIDE RECEPTION, 80 advanced
it will probably make your presenl radio wseem like a ‘‘crystal set’”. Far better than
any 6-wave radio even they’ve before produced! We're almost giving them away at £29-97
—a mere [raction of even tnday’s Russian miracle price! We challenge you to compare
performance and value with that of £34 radios. *You can’t lose. Instant refund if you
are not astounded! Purer and sweeter tone than ever! Much wider band spread than
hitherto for ‘‘pin-point™ station selection ! Once again the Ru=eianz have proved their
1antastic abilitv {n the ficll ot electronirs—briluantly reflecting their advanced micro-
circuitry techniques in the flell of space: ¢ jcations. Yes, 8 te wavebands,
including Standard Long, Wedium and Short Waves to cover the world. Unique side control
of di

HWHY PAY£400r MORE?
THE VERY LATEST! SENSATIONAL
portasLe HIGH FIDELITY

PORTABLE
Special Transmissions & Radio Receiver

VHF WITH SPECIAL |35

o AIRCRAFT
AFC WAVEBAND

N aLE

612017
4> ARIOR NIV
M 88929 00 104108 1R Mur
o o e M

I
All Coqui"’",_.

BUT WAIT!
SUPER DE LUXE

AC/DC MAINS

and BATTERY motel
with Built-in MAINS

BATTERY BOOSTER
ONLY£1EXTRA IF REQUIRED

CKS UP AIRCRAFT TRANSMISSIONS (cortrol to aircraft, etc.),
ALSO GETS TAXIS, AMBULANCES, LOCAL RADIO STATIONS,
CONTINENTAL STATIONS, ALL BBC, VHF, AND MANY MORE,
including fascinating public service transmissions. A miracle of advanced
technology- An instrument that will bring a new dimension to yaur world of
sound! Frequency range: MVYV540-1600 KHz, FM 88-108 MHz, Air 108-136 MHz.
intermediate Freguency: MW 455 KHz, FM 10-7 MHz, Air 10-7 MHz. 18 SEMI
CONDUCTORS, Transistors Il, Diodes 6 + Thermister! Automatic fre-
quency, control ‘locks-in’ eliminating drift. Pinpoint selection. Built-in adjust-
able B-section Telescopic Aerial over 30" approx. Lowest price eve Tre-

waveband—selection unit gives incredible exse of station tuning! Th d
transmissions and stations at your fingertips and messages (rom all over the world !
Suparb, sweet tone—controlied from a whisper to a roar that will fill a hall. Genuine

push-pull output! Separate ON/OFF volume and Trehle/Bass tone controls Take it
anywhere—runs economically on standard batteries. Internal ferrite rod aerial plus
built-in telescopir aerial exteoding to full 331~ length. Jt's also a fabulons CAR RADIO,
any speed, requires no additional aerial. UNIQUE ! Elegant Black, White and Chrome
finish case. STZE 104" x 47 x 31" overall approx. Made ta give years of perfect wervice.
With WRITTEN GUARANTEE, manual with simple instructions and circuit diagram.
ONLY £9-97, POST ETC. 43p. Standard batteries 25p extra. Can also be nsed throngh exten-
sion amplifier, tape recorder or public address. Refund if not delighted. Send today or call,

FANTASTIC {(even by our standards!) Brand new—the latest sensation
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 1n 220/240V a.c. line cord).
Now you can record aind play back anything, anywhere! You can even
tape direct from the Radio as you listen ! RECOMMENDED RETAIL
PRICE GENUINELY £44 YET WE OFFER AT ALMOST HALF PRICE !
Just look at these wonoerful features;—*Press-button Keyboard Control
panel ! *New '‘pop-up’’ Cassatte ejection system! *'MAGIC EYE"” Visual
Battery check'recording level indicator or built-in automatic leveller!
*Separate ON/OFF, and HI-LO volume controls! Heavy duty bui
speaker! *Earphone (for personal listening or “‘monitoring’) and exten
speaker sockets! °*Remote control microphona! *Built-in swivel
telescopic extension aerial (24in approx)! Magnificently made case, size
114inx94inx3}in overall approx., with carry handle (DESIGNS VARY
SLIGHTLY). Takes standard 30, 60, 90 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 could pay ££££'s more for a Car
Radio or Car Casette Player ALONE! ONLY £231-75 carr. etc. 35p.
C | with simple instr i ‘remote control microphone with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
BONUS OFFER—Standard Batteries and Cassetta Tapq 25p extra.
Refund guaranteed. Order by post to Uxbridge Road, or call at either ‘store.

r!
[ ly strong leather-grained finish case with carry handle 10" x 63"
x 4” overall approx. Written guarantee. ONLY £8-99, post 38p. Also Super
De-Luxe model ONLY £9-99, post 38p (incorporating VHF, AM, FM & AFC
SPECIAL AIRCRAFT WAVEBAND). Runs off mains—AC 230-250v, OR off
standard batteriss. it’s got a built-in battery booster, too? Just plug inta
mains whenever you wish! *Compare them with sets costing £40 or more!
Refund guarantee. BONUS TO EVERY PURCHASER OF EITHER

MODEL : Shoulder strap, earphone for personal listening and dry batteries
all for 31p ex. if reg. NOTE,—The Ministry of Post & Telecommunications
has pointed out that a Licence (not generally available to the public) is

red for the reception of transmissions by Fire Brigade, Aircraft,
ping, etc.

VHE AN/EM

RADIO and
CASSETTE
TAPE RECORDER

Dept. PW/17, 164 UXBRIDGE ROAD {facing Shepherds Bush Green),
LONDON WI2 BA@. (Thurs, |, Fri. 7). Also at 37/39 HIGH HOLBORN
opposite Chancery Lane), LOND W.C.I. (Thurs. 7 p.m.).

TO SATURDAY 9 a.m.—6 p.m.

‘BOTH STORES OPEN FROM MONDAY
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WITH JACKSON

As the AM/FM wavebands grow more
crowded all radio receivers will require finer
tuning. Our new P503 variable capacitor
incorporates integral gearing with a 3:1
reduction, three FM sections, all separately
shielded from each other, plus two AM
sections which can be fitted with trimmers
if required. Yet it's no larger than the suc-
cessful two gang P22. Our skilled personnel
can produce custom made components to
suit your individual needs. And with 45 years
of experience your guarantee is our
reliability.

TYPE P503 AM/FM CAPACITOR CATALOGUE NO. 4229.

Write for fully illustrated catalogue:

JACKSON BROTHERS
y- (LONDON) LIMITED

) KINGSWAY, WADDON, CROYDON,CR9 4DG.
’ TEL:01-681 2754/7U.S.OFFICE:M.SWEDGAL
258 BROADWAY, NEW YORK, N.Y. 10007.

for fast,easy
reliable solderln

[1
y ny
5 Noextra flux

IDEALFOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS
Size b
(Savbit) 18swg,
18p (illustrated)
Size 19A
(60/40 alloy)
18swg. 18p
Size 1 cartons all at 25p each | Size15
in 40/60, 60/40, (60/40 alloy) .
or Savbit alloys in 7 gauges. 22swg. 22p ¥

PER AND CUTTER

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

/ Iso available,
IVEW. de luxe Model 8.  Price 58p.

~al and Hardware Shops. [f unobtainable, write to:

BIB WIRE STRIP

Multicore Solders Ltd., Hemel Hempstead, Herts.

% AMAING MINI-DRILL

o5 > aﬂ Indispensabile for preci-
sion drilling, grinding,
-~ oR l%n:i: polishing. etching, goug-
! . + H . s n
4 ‘ PRECISION "9 shaping. Precisio

power for the enthusiast.
- MDD EL Shockproof. Completely
. portable power from 4%
F volt external battery. So
much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
able chuck) £4.95 p.p.13p.
De Luxe Professional Kit
with 17 tools £7.65 p.P.
23p. Money ref. g'tee.

MERLIN SUPPLY CO.

Dept. PW572 Nailsea, Bristo! BS19 2LP

Newest, neatest 4 [ ]
system ever de-
vised for storing R A
small parts an
components ; re-

L) N
sistors, capacitors, N 4 -
diodes,  transis- % Ej
tors, etc. Rigid vl |5
plastic units, in-
teriock together
in vertical and Ismu i
horizontal _com-
binations. Trans-
parent plastic i
drawers have label [

slots | removable

space dividers. Build up

any size cabinet for wall, bench or table top.
SINGLE UNITS (5°x23”x2{") £1-35 Boxen
DOUBLE UNITS
TREBLE (3D) £2.35 for 8
DOUBLE TREBLE 2 draws in one outer case (6D2) £3-65
for8 extra large size (6D1) £3:30 for 8.

PLUS QUANTITY DISCOUNTS! Order £5and over Deduce 5% in the £, Order

DRA »

=

£2.28 Dozen

£10 and over Deduce 74% in the £, Order £20 and over Deduct 10% in the £.

Pack./Post./Carr.: Add 35p to all orders under £5. Orders over £5 P/P/C free.
L{Dept PWS 124 CRICKLEWOOD
BROADWAY, LONDON N.W.2




BlI-PRE-PAK

TELEPHONE DIALS FRE ﬂl.'[.)At?SFI'gEFOR

OUR VERY POPULAR 3p TRANSISTORS
TYPE “A"” PNP Silicon alloy, TO-5 can.
E *B" PNP Silicon, plastic encapsulation.

Standard Post Office type.
Guaranteed 1n working order.

PNP Germaniym AF or RF.
ONLY 50 TYPE “F" NPN Silicon plastic encapsulation. ;:(A.':"lsfllsg;‘osns’
£}
p FULLY TESTED AND MARKED DIODES,
SEMICONDUCTORS INTEGRATED
i . CIRCUITS,
RELAYS FOR ] ACI07 0-15 | 0CI70 o FULL PRE-PAK
Various Contacts and  Coil el o:” oci7l 0-23 LISTS &
Resistances. No individual :g:;z ::;’ gggg? 9423 SUBSTITUTION
selection. Post & Packing 25p ACI76 0-25 | 2G301 ::‘: CHAR’i‘S
ACYI7 0-15 | 2G303 0-13
AF239 0-37 | 2N71t 0-50
AFI86 0-50 | 2N1302-3 0-20
AFI39 037 | 2N1304-5 0-25
NEW TESTED AND GUARANTEED PAKS BCI54 0-25 | 2N1306-7 0-30 CLEARANCE LINES
o T = : 8clo7 0-13 | 2N1308.9 0.35 COLOUR T.V. LINE OUTPUT
4 e e Y e 50p 8Clo8 013 | 2N30I9FET 045 Desicnes oo TRANSFORMERS " ©
J40 o - BCIlO9 0-14 esigned to give when used witi
LI 4 Ir:)‘o%olﬁ;lilf:;' f;:tdl:‘ 50p BF194 0-15 :_"""f & and PYS00 valves. As removed from colour
e & BF274 0-15 | Jransistors receivers at the factory.
i oc20 0-50
BSIT | Recd Swiches mixed types  50p EEV50 0208 o NOW ONLY 50p each
- arge and small d B5Y25 0-57 og; o':: post and packing 23p.
B Mixed Capacitors, Approx. BSY26 0-13 : -
ko B mao shsa ok By oot o0 85 o
He 250 JUindy Eotmeed by wane S0P Lo 013/ oc3s 028 ot or 7t huly Teed 0
T 4 Wirewound Resisors. Mixed  §Qp BSY9SA o-15] 95 s Mk s 1_0C#4 and © °
types and values. oc4l 0-13) Ly 1-25 2-0OC45's. Per Set. "p 20p I5p
He 4 BY127 Sil. Recs. . 50 OC44 0-13 | Sc034 025 Matched Sets of OC45's Ist
1000 PIV. | amp. plastic P oc4s 0-13 | 30 085 o5 and 2nd IF 15p 12p M0p
HY 2 OCP7I Lighe Sensitive 50 oc7 013 I > OA47 Gold-Bonded Diodes,
Photo Transistor P ggg : :: 2;""4‘1‘ o | Marked and Tested Ce 3p 3p 2
: ; . -wate Z iodes 75,
M B0 e stoch siearance” 0P oceIn 013 | OAss o- T30 2k Voles | S 4p  3p
ST oce3 0-20 | OA79 0- 10-watt Zener Diodes 5-1,
His | OCTLTS uncoded black ghass 5O oCI39 0 13| OABI o e Ens Te 24, 30
typelENPGerm: = OCi40 017/ N9l 14 o 100Volts ~ _ 20p 17p 15p
HI® | OC8I8ID uncoded white S0p Micro Switches, S/P, CJO  25p  20p  I5p
T ;','C‘;;Jfl;l“ PNPe:I". 50 3 1-amp Bridge Rec's 25-voit 25p 21p 20p
ilicon -
uncoded TO-5 can P
H19 () OA47 golu bonded diodes 50p F.E.T. PRICE INTEGRATED CIRCUITS
coded MCS2 P SL403D Audio Amp.,3- Wates 200 1:95 180
BREAKTHROUGH !! 709C Linear Opp. Amp. s0p 40p 35p
Gates, Factory Marked and

NEW UNMARKED UNTESTED PACKS

866 |50 S:mmiur:\n?eiodes sop

Tested by A.E.). 25p 22p 20p
§. K. Flip-Flops_Factory,
Marked and Tested by

This field effect transistor is the £
2N3823 in a plastic encapsulation,

I - ST o ; 2 AEL p 35p 30p
883 Trams. manufacturers’ rejects coded as 3823E. It is also an excel PAY3A l-watt Audio Amp.  1-00 90p B0
200 [ oNEN R s 0P lent replacement for the 2N38(9. UL314 Dunl 2 P Gate  40p 35'; :w:

Germ.

B84 Ioo Silicon Diodes DO-7 glass soP

Data sheet supplied with device,

equiv. to 0A200, .OAIDI 1-10 30p each, [0-50 25p each, Is.g&g%sT DUAL INLINE I.C.
B8 L0 .5’::-95’4'0.‘:‘%‘ I":‘l"’is'““;‘é“ SOP 50+20p each. 14 pin type at 15p each

16 pin type at 16p each.

Bse Sil. Trans. NPN. PNP
50 enuiv, to OC200/1 soP

2NT06A, B5Y95A. etc.

L

T Eﬁ;r'n;r:.;.:dTa.Fnsi;ms 50p

HE 250mW. Z, Diod
M - T T ey 50p
HIo 2% ?;:e:‘:c;lyt;.el* watt Zeners 50[5
HI7 20 ?“ i-‘r::.vin‘-:on Stud Rectifiers, 50*P

A5 30 Jm S S0p

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

BU LK BUYING CORNER These are just two of our poputar lines:

NPNJPNP Siticon Planar_ Transistors, mixed, untested, BP.I Tramistor Equivalents and

similar to 2N706/6A/8, BSY26-29,BSY95A, BCY70, etc. Substitutes; L. 40p
£4-28 per 500; £8 per 1,000 Ti cludes many thousands of British

U.S.A., European and C.V. equivalents.
The lliffe Radio Valve & Transistor
Data Book 9th Edition;
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and

Silicon Planar NPN Plastic Transistors, untested, similsr
to 2N3707-11, etc., £4-25 per 500: £8 per 1,000.

Silicon Planar Diodes, DO-7 Glass, similar to OA200/202,

H1s g Experimenters’ Pak of 50 I §
areui BAY31-36, £4-50 per 1,000. ntegrated Circuits. .
',T;p‘ﬁ:;ed CireuiesiDaca P i Send for lists of these English publications.

w20 20 BY126{7 Type Silicon Rectifiers sop

NPN/PNP Silicon Planar_Transistors, Plastic TO-18,
amp plastic. Mixed volts. -25

similar to BCI13/4, BCI53/4, BFI53/160, etc.,
per 500; £8 per 1,000.

OC44, OCS5 Transistors fully marked and tested,
500 4 at 8p each; },000+ at 6p each.

MAKE A REV COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This

encapsulated block will turn any

0-1mA mater into a linear and

accurate rev. counter for any
car with normal coil ignition

system,

OC71 Transistors, fully marked and tested, 500+ at
6p each; 1,000+ at 5p each.

3823E Field effect Transistors. This is the 2N3823 n
Plastic Case, 500+ 13p each: 1,000+ 10p each.

ErR

1 amp Miniature Plastic Diodes:

IN4001, 500 + at 4p each; 1,000 4 at 3p each.
IN4004, 500 + at Sp each, 1,000+ at Sp each.
IN4006, 500 + at 6p each, 1,000 + at 3p each.
N4007, 500 + at 8p each, 1,000+ at 7p each.

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order

‘)VERSEAS ADD EXTRA FOR POSTAGE ,
1T 1 1 1 7 |

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE : SOUTHEND (0702) 46344
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OU N D 50 % TOURIST MK3 CAR RADIO

50 WATT AMPLIFIER & SPEAKER SYSTEM [suibhhisndadhas

Beautifully designed to
blend with the interiors
of all cars. Permeability
tuning and long wave
loading coils ensure excellent
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 s 3 watts.
Pre-aligned I.F. module and tuner together with comprehensive
instructions guarantees success first time. 12 volts negative
or positive earth. Size 7in x 2in x 44in deep.

SET OF PARTS

Circuit diagram 13p. Free with parts
£6 3 plus P. & P. Speaker, haffle and flxing kit £4°25
[ ] 50p. extra plus 25p. p. & p. Postage free

CONTINENTAL

The Sound Fifty valve amplifier and speakers are sturdily 4 'I'R A[: K
H

constructed with smart housings and thoroughly tested
electronics. They are designed to last—to withstand the
knocks and bumps of life on the road. Built for the small 3 SPEED
and medium sized gig, they are easy to handle and quick

to set up and can be relied upon to come over with all 'I' APE DEGK

the quality and power you need.

Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: with high impedance heads

~—3dB points 30Hz at 18KHz. Total distortion: less than 27 at rated
output. Signal to noise ratio: better than 60dB. ° R.C. 74 tape deck. Three

' )

. . speeds—74, 3% and 13 ips. :
Z‘,’ﬁ'}f’-{-};‘{,{’:"@:{;ﬁ ,Rﬂm?;el: 5*"'}‘5‘3@'1‘:“{0(;2'}'5'_" ]I:;:%se:. 4* ":gsg :: 4-track record/playback head. Plus 4-track erase head. Positive pressure
SmV into 470K. Each pair of inputs controlled by separate volume pad system. Takes any tape spool up to and including 7”. The R.C. 74
control. 2 inputs at 200mYV into 470K, is driven by a powerful 200/250V 50-cycle A.C. motor. A heavy, accur-
To protect the output valves, the incorporated fail safe circuit will ately balanced, fiywheel brings wow and flutter levels down to approx.
enable the amplifier to be used at half power. 0.3% total at 3} and 74 ips. Fast rewind in both directions.
SPEAKERS! Size 20" x 20” x 10” incorporating 12* heavy duty Controls couldn’t be simpler!.Just five push buttons that interlock to
25 watt high flux, quality loudspeaker with cast frame. Cabinets cut out accidental tape damage. Efficient servo-action type braking.
attractively finished in two tone colour scheme—Black and grey. Easy drop-in tape loading.

The R.C. 74 comes with an attractive moulded deck cover, which has
COMPLETE SYSTEM Pi%s positions for tone and volume controls. The unit is built into a rigid
Sound 50 amp and 2 speakers P. &P die-cast frame, and overall size of the whole unitis 12§ x 11%# X 6inches.

. P' Every single deck fully tested before dispatch. Spools not supplied.

or available separately. £15-00. Plus 75p P. & P.

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

H : Sophlsticated styling combined with up-to-date electronics
Provides a high standard of sound reproduction, with full | - o "yi i, This is what the Duetto Mill offers at a realistic

mixing facilities. Its versatllity' makes it guitable for: price. Mullard built stereo pre-amplifier/tone control module
Discotheque, P.A., Home Entertainment Applications, etc. | and the highly efficient I.C. monolithic power chips ensure:

jive E i rellability, very low distortion at all power levels, correct opera-
: :::za Ir::::::::lll{dﬂﬁ;dé:?,:.‘:l, tion in all amblent temperatures, full power over the audio

‘ spectrum etc.
* Separate base and treble controls common to all five laputs : P.U. 150mV. @ 22 Meg (for cer. cartridge)

inputs .
Auxlllary 100mV. @ 1 Meg (for radio, tape etc.)
M F.E.T. I
: s:l(i:Ir se::ﬂogii:::%“r; T* (:i&::cﬁezcétzm::i“") Outputs : 5 watts rms per channel into 8-15Q speakers.
Switched stereo headphone socket with power cor-
rection,
£9 50 plus P. & P. 60p.. . Controls : Mono/stereo switch, selector switch, treble, bass,
- volume, balance and on/off switch. Neon indicator.
INPUTS:—1. Crystai Mic or Guitar mV. 2. Moving coll Mic or Gultar 8mV. Tone Controls : Treble +14db @ 15KHz
?3::: .’i',‘;"?'z’mgr;:lntal;ltz ;orﬂlwzlg;r‘:en::"ﬁttmﬁ;ﬂum output equipment (Gram. Bass +14db @ 60Hz . .

) " ' -)- . i 0 o f 7
CONTROLS:—3 Volume controls. Bass control range : 13db @ 60Hz. Treble Power Bandwidth : +2db 20Hz-25KHz Size 12 X673
control range *12db @ 15KHz. Separate ON/OFF Switch. Neon Indicator.

POWER OUTPUT:—12 Watts R.M.S. into 3 to 4 ohms speaker n
SIGNAL/NOISE:—Better than —60db on Inputs 3, 4 and 5& —50dbon 1 & 2
SUPPLY:—220 - 250 AC Mains.  SIZE:—12}" x 8" x 3§" plus P. & P. 60p

See opposite page for addresses




it ULTIMAT

LUORLD MRASTE

Brings INSTANT WORLD-WIDE RECEPTION at the
press of a button. S8ensational scoop purchase of this
just-released model enables us to offer a truly advan-
ced communications receiver at a previously unheard
of price (8imilar models can cost £120 oz mote ) The
8 WAVEBANDS enables you to cover the world at
the press of a button. You might even pick up a
world rcoop on thir worid-wide receiver! As well as
all the usual BBC Programmes you can pick up
Local Radio Stations (including new stations yet tn
be introduced). *Pop Piratex. * Aircraft (control to
pliot—pilot to contrul). *Shipping. *Taxis. *RAC.
*AA. *Fire and Ambulances; even EAVESDROP ON
BANK RAIDS IF YOU'RE LUCKY *Continental
and 100s more too numerous to list. from Australia.
Africa, America, India, Europe. Youw'll get hour
after hour of enjoyable listening on this superb
recelver 24 hours a day—7 days & week: A complete
hobby in itself. Enjoy the exciting cross-talk between CASH B

control towers and airline pilots—listen to the PRICE £35 50
progress of an ambulance on its way to an accident—

hear the deep-sea trawler captain’s ship-to-ship

andmship-to-nf;’ureb(l:on\;!r;:liltion!;.vi PLE l:lnny more -+ 50p p. & p. or sent for £7-50
exciting and absorbing Public Bervice Band transmis-

sions we are not allowed to mention. This set has been deposit and 50p. p & p and §
mannfactured by one of the most advanced compsnies” MoNthly payments of £5-60

in radio and electronic communijcations and carries {Total £41-10)
their FULL WRITTEN GUARANTEE. Attractively

finisbed in Leatherette and stainless steel to add

quality and distinctlon to any living-room. Completely portable using standard batteries
(obtainable anywhere)—or car be plugged directly into mains. 14 Tranxistors, 8 dlodes,
1 thermistor, internal ferrite rod ant and 1 Tel ic Antenna. Tone, volume
and toning controls. Very latest keyboard push-button waveband selector, Dis) light (enabling
use in darkness). Special WORLD-WIDE DIAL and WORLD MAP enables you to tell the
correct time in any country of the world (esscatial for world listening). Hi-fidelity ear-
phone automatically cuts out main speaker when in use. Freqs.: Long Wave 150-350 Kca.
Medium 535-1605 Kce. Marine 1-6-4-5 Mcs. Short Wave 4-12 Mcs. Short Wave 1224 Mcs,
FM/VHF 88-108 Mcs. AIRCRAFT 108-135 Mcs. PUBLIC SERVICE BANDS 135-174 Mcs.

SCIENTIFIC AND TECHNICAL

(PW5), 507-511 LONDON ROAD,
WESTCLIFF, ESSEX

IN COMMUNICATIONS RECEIVERS
' WDAVE ’MNIJS

+ WORLD MAP &
TIME ZONE DIAL

> %
? "y %
K ey, 0
_% @SS ent\-\\)
3
)

The pocket size dimensions and versatility, of
the MiNI MOLE Wrench, makes It ‘just the job’
for intricate difficult-to-get-at components
situated In awkward corners.

The steel jaws lock-on with a positive grip, and
a flick of the lever releases their grip Instantly.

Available from Hardware and Molor Accessory

MINI

SFLF GRIP WRENCH

only 80p

“a RADIO-AMATEUR !

learn how to become a radio-amateur

- in contact with the whole world. We give
3 skilled preparation for the G.P.O. licence
3y & r . . r i ' 1 ' 1 1 B B 1

l 'Fl'ee ! Brochure, without obligation to:

= BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

I NAME : _ ci
l ADDRESS :

BLOCK CAPS please I
S W G N S SN S0 D BN B S N SN S S e

10

STEREO AMPLIFIER Type SHV—2x 3 watts _
Fuolly built. Separate vol, base and ireble controls 2
each channel: 13 x 42 X 6in high. 780, ECCSS,
2 x ECLSG valves. O.P. trans, for 3-ohm speakers.
Dombse wound mains trans  Sultable for crystal,
magn. cartridge, tuner, etc. Fitted mono-stereo
switch. 200-250V a.c. mains. $7-28, 50p P. & P.

MONO GRAM CHASSIS 3 WATT
3 Wave band long-med-short. Gram., 200-200V A.C
Perrite serial. Chassis 13 x 7 x 15in. Dial 18 x din
Double wound mains transformer 5 valves ECHS1

(37p ». & p.) Output trans. for 3-ohm speaker

MAINS TRANSFORMERS (240-250V input)
Postage in brackets §-3V st 2{A, 40p (15p)

280-0-280V (drop t! ) G0MA, 8-3V 234, 6-3V 700mA 21 (37p)
250V st 50mA and 6-3V at 1§A. 80p (20p).

23V at 1A, 6-3V at 24 and 250V at 50mA, ?5p (35p).

S0V at 20mA and 1-4V st 250mA, 80p (15p).

Dedoot 10 per cent from total bill for more than one transformer.

Miniature A.M. transistor tuning gang. 250 +
250pt : 2 X 6b.a. fAxings, size 1§ X 1} X lin;
gearing 3 : 1 to &in dia. moulded bush. Plastic
dust cover ; Plessey.

25p post pd., less 109 for 6.

100 mixed ceramic capacitors 1-3000pt 50p (post 10p) 100 mixed § & { W resistors 85y
(post 10p): silicon diode BY127 (250V at 1 Amp) 17p (3p post) (10 for £1-50 post pd.)
AM.-F.M. gang with 8 1 reduction drive 3°x 2" x 1§°, 400 + 1R0+ 20+ 20pt 35p post
pd. (88 for 8). Electrolytics. 50-50mf 300V. 2° x 1§ dia. 20p (post 5p); 50-50-8mt
300V. 2° x 1" dia. 256p (5p post); 32 (450V)-16mf (300V) 27 x 17 dla. 20p (&p post);
8000m? 30V 8" x 13" dla. 80p (10p post) 6 for £3 post paid.

Mains amp. 8W. mnono, rect., ECCR3, 2-EL84 push-pull; bass, treble, vol-onoff #7
(post 50p.) aize similar to SAV type above.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT. Hants

(3 mins. from Btation and Buses). FULL GUARANTEE. Aldershot 22340
CLOSED WEDNESDAY. B8.A.E. for enquiries please.




with nickel plated 3/32" bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted

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

1
¥
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 suppiied for 220 and 110 volts.
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 plated spare bits of 5/32" and
3/32", areel of solder, heat sink,
cleaning pad, stand and booklet “"How

SK. 2

This kit contains a

15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nicket
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,

1 amp fuse and booklet
""How to Solder”’

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 1o Solder” packed

in a strong plastic wallet,
Price f?‘fl 95.

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted

with iron coated 3/32" bit. Up to 18 interchangeable spare

Price £2.75 toSolder”. Also available for 220 volts,

SOLDERING KIT

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

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

safety: fitted with 3/32* iron coated bit. Spare bits 1/8"
3/16’ 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 triple- coated bits are iron, nickel and chromium plated.
Price £1.95

| enclose cheque/P.0./Cash
{Giro No. 2681000}

Name
Address

PWS

E] Please send the Antex
colour catalogue.

Please send the following:

QVIE

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

{no-stamp required) Plymouth '
"

PL1 1BR Telephone 0752 67377/8
L8 B N |



TOKAI/TUNER AMPLIFIER

AM/FM MULTIPLEX
20/20 RMS PER CHANNEL
Made to sell over £100

MAIL ORDERS ONLY

CARTRIDGES AMPLIFIERS

Goldring G850 £4-50 Armstrong 521 £45-50
Goldring G800 £7-50 Metrosound ST20! £26-00

Goldring G800E £12-00 Sinclair 2000 £24-00
. Sinclair 605 £25-00
Goldring GB00SE £16:00 Heco HA50 = £50-00

Shure M3DM £5-50 Femograph F307(T)

Shure M445 £7-50 £48-00
Shure M447 £7-50 Cambridge Audio P40

£66-00

Shure  MSS5E  £10-00 ganguj AUIOI  £33-00

Audio technical AT66 Sansui AUS55A  £57-00

£5-00 Sansui AU666 £74-00

HEADPHONES
AKG K60 (600Q) £12-50 Sansui S$SS2 £7-50
K120 £7-50 §S10 £10-50
Koss KRD 711 £8-50 $S520 £13-50
Nivico STH10E £10-50 Sennheiser HD414 £10-50
Pioneer SEE30 £10-50 Teac HP101 £8-50
SES0 £15-00 Wharfedale DD1  £9-50
TURNTABLES GRUNDIG
Garrard SP25/3 £11:50 CLEARANCE
BSR MP60 £11-50 TK 121 £43-00
Pioneer PL12AC  £35-00 ;g m ﬁgg-%
o 41 B Tk 28 £120-00
g GLEY  £21-50 e 55450 £100-00
Goldring GL75 £31:50 RT 100 £140-00
Sansui 1050C £62:00 Yacht Boy 210 £33-00
HECO
HSW330
Baffle Unit

Freq. Response 45-25,000Hz
Power Handling 30 watts RMS
Retail £20-22

Our Price £15-00

HSW320

Baffle Unit

Freq. Response 48-25,000Hz
! Power Handling 20 watts RMS

R Retail £16°65

Our Price £12-00

SOUTHERN AUDIO SERVICES

43, High $treet, Kingston-on-Thames, Surrey
Tel: P1-549 3194 (3 lines)

All equipment guaranteed pew and in maksr
Fimest after salcs serwices, First year, parts

Money crediced within T days if mrot satisfied. M-'*I'J”t)'
of orders by return post.

Under the personal Oirection of Mr. loscph PAC, BRIT.A.RE,
POST GRAD. DIPLOMA IH ELECTRONICS [SOUTHAMPTON)

SAME DAY SERVICE

V A L V E s NEW! TESTED! GUARANTEED!

sETs 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DLo4,
Set of 4 for £1.02. DAFQE DFBG, DK96, DL96, 4 tor £1.05.

1RS -£8130C1 -28/DYB02 -33|/EL500 .62|PCL82 82| UABCSO <38
185 +22|30C15 58| EABCBO 32| EM80  -38|PCL83 -57|UAF42 B0

1T4 +18|30C17 ‘78| EAF42 .50| EMS1 -38 | PCL84 -34|UBC41 -B8
384 2630018 -61| EB9L -10| EM84 32| PCL85 38/ UBF80 -84
av4 -87(30F5 -04 EBC33  -40| EM87 <34 PCL86  -38UBFS9 38

§U4G -31/30FL1 -81/EBC4l .54|EYsL -33| PCL83 -85 | UCC84 38
V4G -358130FL12 -89(EBCO0 -22|EYS86 <29 PCL800 78| UCCS5
5Y3GT -26(30FL14 -68 EBF80 .33(EZ40 43| PENA4 77| UCFS0 .38
574G +8530L1 -9 EBF89 .28|EZ41 43| PEN36C -70| UCH42 58
8/30L2 .54|30L15  -87|ECC81 -17|EZ80 28/ PFL200 -32| UCHS81 .82
R o 23 B .:g

8BES 21/30PL14 .85|ECH35 .58{KT66 PL500 3| UM84 22

6BJ6 41(35L6GT -45|ECH42 .59 LN319 83 | PL504 83| UY4l 39

6BW7 52| 35W4 25| ECH81 .29 |LN329 78| PM84 33| UY8s 25

6F14 40|35Z4GT -25(|ECHS83 .40|LN339 63 | PX25 85| VP4B

8F23 68 45 ECHS84 .38 87| PY33 B8 | w77 la

8F25 58| AC/VP2 .77/ECL80 .30|PABCS0 PY33 85| 277

837G 24| B 68| ECL82 .38 6 47 | PY81 28 'l'unlillorl

8K7G 18| B729 82 ECL86 35 [ PC88 47 | PY82 25 17

6K8G 17|CCH35 -87[EF39 38| PCO6 42| PY83 28 A0127 -18
85(CY31 30| EF41 80| PCO7 39| PY88 38| AD140  -37

6Q7G - g . i
68N7GT -30| DAF91 -2 EFS0 .23/ PC900 -81|PY800. -84|AF115 -20

6Vea 28| DAF96 .38 EF85  .28| PCC84 -20|PYS01 -34|AFl16 20
6V6GT -28|DF33  .38/EF86  .30|PCCSs R19 30| AF117  -20
6X4 23/ DF91 .16 EF89 26| PcCs8 .40/ R20 58| AF118 .48
6X5GT .28| DF96 38 EF91 .13 pCccss  -45|U25 64 AF125 .17
10P13 58 | DH?7 20| EF92 -80( pcC189 -48)|U26 56| AF127 17
12AT7 17|DK32  33|EF98 .65 805 B8 U47 0C26
12AU7 .go|DK®l  -28|EFIS3 .28/ PCFs0 -28|U49 58| 0C44 12
DK92 -38|EF184 .31{PCFs2 .a8|Us0 0C45 12
12AX7 22(DK9% .45/EH90 .38/ PCF86 .48|U52 81| 0C71 12

25L6GT -19|DY86 24 EL90 -no PCF805 56| vazg ‘88{0Cs2p 1%
25U4GT -57|DY87  .-24|EL9S 3|PCFs08 -68(Us01  .80|0C170 .28

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01 -550 7441,
Minimum post/packing on 1 valve 7p., on each additional valve,

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

RADIO AMATEURS

The Radio Society of Great Britain
is YOUR national society

YOU NEED THE RSGB!

THE RSGB MUST HAVE
YOUR SUPPORT!

Benefits of membership include:

Representation in amateur radio matters
at national and international level;

Radio Communication, the Society's
monthly journal; technical publications;
QSL Bureau; contests and operating
awards.

Werite for full particulars of membership to:

The General Manager, RSGB (PW),
35 Doughty Street, London WCI1N 2AE




10 TRANSISTORS.8 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. Eetractable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak ahort wave and VHF listening. Push Pull

output using 600mw Transistors. Car Aerial and Tape Record Bockets. Switched Ear-

piece Bocket complete with Earpiece. 10 Transistors plus 3 Diodes. 8° x 2§° Bpeaker.

Alr 8paced ganged Tuning Condenser with YHF section, Volume orjoff, Wave Change

and Tone Control. Attractive Case in black with silver blocking. Bize 9* X 7° x 4".
Easy to follow instructions and diagrams. Parts price list and easy build plans 30p

(FREE with parts).

NEW! ROAMER 10 WITH VHF INGLUDING AIRGRAFT

Total building cost

£8-50

P, P. & Ins. 50p
(Oversean P. & P. £1)
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EIGHT
Mk |

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW2, LW, 8W1, 8W2,
BW3 and Trawler Band. Built In Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Teje-
wcopic aerial for S8hort Waves. Push pull output using
600mW transistors. Car aerial and Tape record sockets.
Belectivity switch. 8witched earplece socket complete
with earpiece. 8 transistors plua 8 diodes. 8° x 2¢*
Bpeaker. Air spaced ganged tuning condenser. Volume/
onfoff, tuning, 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 disgrama. Parts Price List and Easy
Build Plans £3p (FREE with parts).

Total building cost £6-98

(Overseaa P. & P. £1)

P.P&
Ins. 41p.

POCKET
FIVE

3 Tunable Wavebands:
MW, LW, Trawler Band
with  extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages—8 transistors and 2 diodes,

supersenaitive ferrite rod merial, fine

tone moving coil speaker. Attractive black and gold
case. Bize 6¢ x 1§ X Jjin. Easy build plans and
parts price list 10p (FREE with parts). Earplece with
plug and switched socket. for private listening 30p

extra.
Total building costs b
(Overseas l"l.la P. (g!p)o' £2.23 Ir;s,.}m:&p

L

7 Tunable Wave-
bands: MW1, MW2,
LW, 8W1, 8W2,
BW3 and Trawler
Band. Extra Medium waveband provides essier tuning
of Radlo Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 nection 24in. chrome
plated telescopic aerial for 8W. Socket for Car Aerial.
Powertul push-pull output. 7 transiators and 2 diodes,
inciuding Micro-Alloy R.F. Transistors. 8- x 2"
speaker. Alr spaced ganged tuning condenser, Volume/
on/ofl, tuning and wave change controls. Attractive
case with carrying handle. 8ize 9 X 7 x 4in. approx.
Easy to follow instructions and disgrams. Parta price
iist and essy build plans 15p (FREE with parts).
Earplece with plug and switched socket for private
listening, 80p extra.

Total building costs £5.98 PPy
(Overseazs P. & P, £1) Ins. 41p.

[

5 TRANSISTORS
AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage—>& transistora and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving cofl speaker. Attractive case with red speaker
grilie. Bize 6§ X 4} Xx 1}in. Easy build plans and
parts price list 10p (FREE with parts), Earpiece with
plug and switched socket for private listening 80p extra.

Total building costs £2.50 P.P &

(Overseas P. & P. 63p) Iaos. 22p

FROM EASY
CONST

COMPONENTS INCLUDE :
2 Volume Controls:
Switches: 4°x2}° Speaker: Terminal 8trip: Ferrite Rod

Tuning Condenser:

NEW! “EDU-KIT"

BUILD RADIOS,

STAGE

UNITS INCLUDING MASTER UNIT TO I
RUCTY.

AMPLIFIERS, ETC,,
DIAGRAMS. FIVE

2 Blider '

6 Tunable Wave-
bands: MW, LW,
8W1,8W2, Traw-
ler band plus an
extra M.W. band
for easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
3in. Speaker. 8
stages—6 transistors and 2 aiodes including Micro-
Alloy R.F. Transistors, etc. Attractive black case with
red grille, dial and black knobs with poilsbed metal
inserts. 8ize 9 x 04 X 2]in. approx. Easy build plans
and parts price list 16p (FREE with parts). Earpiece
with plug and switched socket for private listening
80p extra.

Total building costs .9 P.P &
(Overseas P. & P, £1) £3 8 Ins. 28p

TRANS
EIGHT

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave-

and Trawier Band.

Senaltive ferrite rod aerial for M.W, and L.W. Tele-
soopic aerial for Bhort Waves. 3in. Speaker. 8 improved
type transistors plus 3 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal ineerts. 8ize 9 x 63 x 2}in, approx. Push pull
output. Battery iser awitch for extended battery
Hie. Ample power to drive a larger speaker, Parts
price 1ist and easy build plans 25p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extras.

vt B0 £4-48

P.P &
Ins. 3)p

RADIO EXCHANGE CO

161 HIGH STREET, BEDFORD.

00 ROAMER SEVEN []

Tel. 0234 62367 |

lenclose £............. please send items marked
ROAMER TEN

Aerlal: 3 Plugs and Bockets: Battery Clips: ¢ Tag : ROAMER EIGHT [J TRANS EIGHT a
4 Diodes: Resistors. S:::a—luucyzt:l.l.::“dtgg:m | TRANSONA FIVE ROAMER SIX O
et SN ANG BEE | POCKET FIVE [ EDU-KIT O
Schools, Educational Authorities and . )
all those Interested in radio construction. | Parts price Jist and plans for
All parts including £5.50 P.P. &
Case and Plans Ins. 31p Name
Overseas P. & P, £1) I
| Add
ress ..
;l:IiLEg FTER * Callers side entrance Barratts Shoe Shop l
SERVICE * Open 10-1, 2.30-4.30 Mon.-Fri. 312 Sat. i PW41




Rec. Relail

STEREO AMPLIFIERS Price
ALBAUATOO............. 34-50
ALPHA 212 By Highgate . 38-75
AMSTRAD Slereo 8000 Mk 2 27-95
AMSTR 1.C. 42-95
ARMSTRONG s521. 59-00
DULCI 207...... 268-00
OULCI 207M 32:00
FERROGRAPH F307 Mk. H (cased) 64-00
FERROGRAPH F307 MH (Melal ca.e) 60-00
00D S Maxamp . 54-00
LEAK Delta 30 (cased). 65-00
LEAK Dolta 70 (cased) . 7950
METROSOUND ST20E 39-50
METROSOUND STg0 70-00
PHILIPS RH 581 79:00
PHILIPS RH 500 52-00
PHILIPS RH 580 20-00
PIONEER SAS00A. 53-62
PIONEER S AB00 83-75
PIONEER SA700 97:97
PIONEER SA800 109-21
PIONEER SA800 133-83
PIONEER SA1000 ........... 13758
PIONEER Reverberation 202W 46-35
RANK Rotel 210 .......... 34-90
RANK Rotel 310 . 47-50
RANK Rotel 610 ....... . 74-50
ROGERS Ravensbourne .......... 950
ROGERS Ravensbourne (cned) 64-00
ROGERS Ravenabrook Mk. 47-50
ROGERS Pavensbrook (calad) MK.il  52-50
SINCLAIR2000 ... ................ 500
SINCLAIR Project 60/2 x Z30/PZ5 23-90
SINCLAIR PROJECT 60/2 x Z50/
PZa/trans .................000.00 34-86
SINCLAIR PROJECT 605 . 29-95
SINCLAIR AFU ......... 5-9%
SINCLAIR Neoler 61-95
SINCLAIR 3000 . 45-00
TELETON SAQ 206 32-50
TELETON 307 ...........cocuvnnen 30-00
VOLTEX 100w. Stereo Dlscolhequo,
8 electronically mixed Inputs. . 185-00
WHARFEDALE Linton Ampllﬂer 60-00

Comet
Prlce

2RLE2REE8:

~no
-
cw
=

56-95
37-95

139-00
4250

All take both ceramic and magnetic cartridges.

TUNERS

*ARMSTRONG 523 AM/FM ...... 54-22
*ARMSTRONG 524 FM ..... . 42-17
ARMSTRONG M8 Decoder . 9-50
*DULCI FMT.7 FM ....... 25-10
DULCI FMT. 7S Stereo . 33-79
GOODMANS Stereomax. 80-07
LEAK Delta FM ....... 75-00
LEAK Delta AM/FM 89-50
PHILIPS RH690 ... 45-30
PHILIPS RH681 ....... 85-80
PIONEER TX500 AM/FM 66-09
PIONEER TX800 AM/FM 147-15
RANKROTEL 320 ................ 54-8
ROGERS Ravensbourne chassis .. 59-63
ROGERS Ravensbourne in teak case 6445
ROGERS Ravensbrook chassls 43-37
ROGERS Ravensbrook (cased) . 48-39
SINCLAIR 2000 . 45-00
SINCLAIR 3 45-00
SINCLAIR Project 25-00
TELETON GT 101 ................ 3:93

All above Tune

TUNER/AMPLIFIERS
AKAI AA 8500
AKAI

89-50

111-30

303-45
9-

82-77

05-72

GOODMANS Module 80, 35w. RMS 91-59

GOODMANS Module 80 Compact 165-00

GOODMANS Module 110 FM/MW/

LW/SW 100W RMS  ..... 135-00

LEAK Deita 75 ....... 165-00

MIDLAND 19/542 49-56

PHILIPSRH 790 ....... 134-00

PIONEER S$X770 AM/FM . 139-23

PIONEER SX0690 AM/FM . 167-83

PIONEER440 .................... 104-18

ROGERS Ravensbrook Chassis .. 98-39

ROGERS Ravensbrook (cased) 108-43
ROTELRX150 ................. H
TANDBERG 1171 . @
TANDBERG TR200 99-
TELETON F2000 51-

TELETON 10AT1 150w. RMS . 160-00

TELETON TFS50 ................ 79-65

TELETON TFSSO LA MW/LW/FM 86-64
TELETON CRS55 ............c...... 125-

WHARFEDALE 100-1

4 50
3

e completa with MPX
Stereo Decoder except where starred.

44
5838888

g2
23224

All the above Tuners and Tuner/Amplifiers take
both ceramic and magnetic cartridges except Teleton
F2000 which takes ceramic only. All include MPX
Stereo Decoder with the exception of Armstrong
where decoder is extra as listed.

Rec. Retail Comet
Price Price

CARTRIDGES
AUDIO TECHNICA ATE6 ........ 647 4-50
GOLDRING G850 .. 6-27 3-95
GOLDRING G800 .. 12-55 5-85
GOLDRING G300E 18:16 1045
GOLDRING G800 Super E 25-10 14-75
*GOLDRING CS90 Stereo . 5- 4-25
*GOLDRING CS91/E.. 7-53 €-35
EMPIRE 1000ZE/X 60- 46-95
EMPIRE 999VE/X. . 43-01  33-95
EMPIRE 999TE/X 25-G9 19-95
EMPIRE 999SE/X 20-31  15-95
EMPIRE 999E/X 15:89 12-30
EMPIRE 999/X .. 12-55 8-85
EMPIRE 909E/X 12-36 9-60
EMPIRE 909/X .. 9-26 7-25
EMPIRE 90EE/X .................. 9-56 7-50
ORBIT Magnetic NM 22 Special Price 2:90
ORTOFON SL1SE 28-62 22-95
7-00 4-95
20-08 23-50
SHURE MSDM 6-10 4-25
SHURE MB31E 11-63 8-89
SHURE M32E 10-73 3-00
SHURE M32-3 9-84 7-80
SHURE M44-5 8-30 5-715
SHURE Md4-7 7-90 5-50
SHURE M-44C 7-90 5-50
HURE M44E 8-60 5-95
SHURE MS5E 9-70 875
SHURE M75G 14-70 9-95
SHURE M75-6 13-60 8-45
SHURE M75EJ 15-40 10-75
SHURE M75E . 19-00 12-95
SHURE M75E/95G 20-80 14-95
SHURE V1511 ., 39-40 7-50

Starred cartridges above are ‘ceramic. All others are
magnetic.

PICKUP ARMS
GOLDRING Lenco 75
GOLDRING Lenco L69
SME 3009 with S2 Shell
SME 3012 with S2 Shell ..

TURNTABLES

The following Turntabl
!Frlu. plinth, p:

All at speclal
price:
GARRARD S$P25 Mk 1l with Goldring G.800
peclai Price £18 90
GARRARD SP25 Mk 1l wl(h Shure M.44/7
Speclal Price £20-95
GARRARD APT76 with Goldring G800
Speclal Price £29-90
GARRARD AP76 with ! ure M5S5E
poclnl Price £33-95
GARRARD AP76 with Shun SEJ
pecial Price £35-95
GARRARD 2025 with Sono(ono STAHC
Special Price £13-90
GOLDRING 705/P with G850
£26-00 £1095
GOLDRING GL75 with G800
Special Price £40-95
THORENS 150 AB complete with TX1t
cover Shure M55E cartridge

£64:83 £49-95.
GARRARD SP25 Mk III 15-85 9-95
GARRARD SL65 B 20-48 13-40
GARRARD SL95 B 49-23  32-90
GARRARD 401 .. 39-26 27-40
GARRARD SL72 31-33 23-90
GARRARD Zero 100 56-25 42-95
GARRARD Zero 100S .. 51-75 4195

after-sales service
THROUGHOUT THE U.K,
Pictured, Service Dept.
at Clough Rd., Hull
also at Leeds,
Stockton, Goole,
Wakefleld, Doncaster,
Bridlington, Birmingham
Edinburgh, Lelcester
Rochdal

Rec. Retail Comet

Price Price
GARRARD WB4 base Mk 1IZ to fit
Zero 100 & Zero 100 4-95
Base and Cover to ﬁl GARRARD
SP25, SL55, SL65B

GARRARD 40B ... 0-95
GARRARD AP76 ... 27-85 18-85
GOLDRING GL69 MkK.II . 27-60 18-95
GOLDRING GL63P Mk. I 36-21 26-95
GOLDRING GL75 ..... 40-15 28-95
GOLDRING GL75P .............. 48-76  35-95
GOLDRING Covers for 69P and 72P 4-48 3-75

Cover tor 75P Deluxe .......... 502 3:95
GOLDRING C99—plinth and cover

for G99 11-05  9-75
GOLDRING G99 . 26-89 19-90
GOLDRING G101P....... 28-68 22-95
GOLDRING GL72 Chassls . 23-68 22-95
GOLDRING GL72P ..... 37-29 29-95
GOLDRING GL85 ... 62:74 47-95
GOLDRING GL85P 72:73 55-95
GOODMANS 3025. 37-714 19-95
LEAK Delta ....... 69-50 59-95
McDONALD MP 60 . 15-20 10-70
McDONALD 610..... 19-28 14 50
McDONALD HT 70 . 21-22  15-45
McDONALD HT70inc. plinth & cov. 30-68 22-25

Base and Cover for MP 60 and

Special Price 4:25
PHILIPS 202 Electroni 66-50 52-95
PHILIPS 308 transcription unit com-

plete with base and cover ...... 37-60 28-95
PIONEER PL12A with base & cover 48.34 36-25
THORENS TX25 cover 8-52 6 60
THORENS TD125 ..... 76:03 59-45
THORENS TD125AB 115:57  93-95
THORENS TD150 Mk. Il . 34-67 28-75
THORENS TD150A Mk. Il . 44-40 34-25
THORENS TD150AB Mk. Il . 48-05 38-95
THORENS TX11 Cover 426 375

WHARFEDALE Linton with
and cover and Shure M44/7 curtrldge 35-00 27 95

SPEAKERS

ARENA HT 227(pa|r) ............ 42:00 26-95
AKAISW 155 ....... 5950 3895
B&WMode”O 159-50 111-985
Ba& DM3 ....... .. 63-00 47-95
8. and W DM1 (per pair).. 9 76-94 60-95
CELESTION Ditton 120 (per palr) 57-70 43-95
CELESTION Ditton 15 . . 38-47 27-25
CELESTION Ditton 25 . 65:00 44:50
CELESTION Ditton 44 ... 54-00 39-50
GOODMANS Minister (per 48-20 34-95
GOODMANS Havant (per pair) 56-00 43-95
GOODMANS Magister 3 62-50 39-50
GOODMANS Double Maxim 33-00 25-75
GOODMANS Mezzo 3 34-00 22-15
GOODMANS Magnum K2 . 44-00 29-75
GOODMANS Dimension 8 69-00 47-95
GOODMANS DIN 20NT kit. 12-54  9-9!
KELETRON KN400 2-speak
tem (pair) 16-10  12-75
KN600 3-speaker System ( 26-86 18-95
KNB800 3-speaker System . 15-90 10-95
KN1100 4-speaker System 20-40 14-95
KN1600 3-speaker System 25-20 18-95
,  KN2100 3-speaker System 30-60 20-95
LEAK 150 (per pair) 49-90 37-95
LEAK 250 (per pair) 65-00 47-50
LEAK 600 ........... 49-50 34-50
METROSOUND HFS 30-05 23-95
METROSOUND 202 ....... 21-50 15-25
METROSQUND Duplex 15 32:00 23-95
METROSQUND Duplex 25 52:00 36-95
PHILIPS RH 411 (palr) 21-20 1695
PHILIPS RH 481 (palr). 21-20 16-95
PHILIPS RH 482 (per pal 34-70 28-95
PHILIPS 496..... 38-00 30-95
SINCLAIR Q16 8:95 6-90
STE-MA 450....... 24-00 16-25
TANDBERG TAN 7 28-00 23-95
TANDBERG Tan 11 (per 38-00 31:95
TANDBERG Tan 12 teak (pa 52:00 44-95

14




Rec. Retail Comet

Price  Price
TANDBERG Tan 25 teak {pair) .... 68 58-95
TANDBERG Tan 50 teak .. 65-00 49-95
YOLTEX (Teak) pair 20-50 1495
nHARFEDALE Speakers
Oer:on Mark [l (per pair) 38:90 29-95
Linton Mark [l (per pair} . 49-90 37-95
Me: Mark [T ..ooovivinnens 35-00 24-45
Davedale 3 Mark Il (new modet) 45-00 3050
ROSEAAIE ..eviiiiivrneneenenens 65:00 44-95
Triton (1) 72:16 51:95
Unit 3 Speaker Kit . 12-53 9-45
Unit 4 Speaker Kit . . 18-00 12-25
Unit 5 Speaker Kit .......oonuues 26-00 17-95
CHASSIS SPEAKERS
GOODMANS Twin-axiette 8 8:84 6-95
GOODMANS Axiom 201 14:45 10-95
GOODMANS Axiom 401 . 17-86 12-25
GOODMANS Twin Axiom 10 9-86 7.25
GOODMANS Audiom 8P . 5:35 3-95
GOODMANS Audlom 10P 5-83 4:50
GOODMANS' Audiom 12P . 12-37 9-25
GOODMANS Audiom 15P 2000 14°75
GOODMANS Audiom 18P 34:00 24°50
GOODMANS ARU17 450 320
GOODMANS Trebax 100 8-60 5-25
GOODMANS Axent 100 6:90 495
GOODMANS Midax 650 12-95 8:95
GOODMANS Attenuator 3-55 2:50
GOODMANS Crossover Ne works
X0O/950/5000 .. .cviiiiniiiiains 875 7-15
GOODMANS Crossover Networks
........................ 7-40 4-95
GOODMANS Crossover Networks
........................ 2-65 1-95
WHARFEDALE 8in.Bronze/RS/DD 4-82 3-45
WHARFEDALE Super 8/RS/DD . 8-19 6:70
WHARFEDALE Super 1OIRS/DD 11-20 10-50
WHARFEDALE WMT1 Matching
Transformer ...o..ooiiiiiieees 0-84 0-70
HI-F1 STEREO SYSTEMS COMPLETE
ALBA UAB52 .......ocivveraninnn 45-36  35-50
AMSTRAD Stereo 1000 . . 48:00 3495
DANSETTE Consort Stereo 33-74 28-95
DECCA Sound 613 70-14 55-95
DECCA Sound 614 66:55 54-95
DECCA Sound 1204 . 89-44 72:95
DECCA Compact 3 . 130:00 105-00
DECCA 403 ........ 59-50  48-95
ELIZABETHAN LZ101 .. 53-95 42-95
FERGUSON 3450 with radio 72-40 59:50
FERGUSON 3451 with radio .. 99-50 79-95
FIDELITY UA2 Music Master . 44-50 3495
FIDELITY UA1 Music Master with
T L T I 107-00 81-95
GOODMANS Module 80 Com
System FM/35W.R.M.S. (Iess L[S) 165 00 129-00
H.M.V. 2404/5/6 with radio ........ -00 153
HMV 2452 ........ocvvvune ac 65'65 519
HMV 2450 with stereo radio .. 134-20 107-95
KB 1025 with 657 speakers.......... 49- 39-9
MURPHY 902 Studio 1, AM/VHF
Radio ........... ‘84 69-95
MARCONI 4452 .. 76:00 57-95
PHILCO Ford M1500 99-93 68:50
PHILIPS 808 ...... 96-05 75:95
PHILIPS 530/481[105 71:00 55-95
PHILIPS GF 47-80 35-95
PHILIPS GF 824 67-10 50-95
PHILIPS RF 833 , 67:10 51-95
PHILIPS GF 834 .....c.uut. 86:40 65-95
PYE Black Box Unit Stereo 1022 93-45 69-95
RIGONDA Party Time ........ 27-50 21-95
STEEPLETONE Stereo system .. 41°75 3395
TELETON STP 8- "ack Stereo
Sys . 54:75 47-00
ULTRA 8026 37-10  30-95
TAPE RECORDERS AND TAPE DECKS
AKAI 1720L 4-track Stereo ........ 89-91 67-95
AKAI 4000D 4-track stereo deck .. 96 38 6195
AKAIl CR80D 8-track stereo tape
deck ...ooveveiens ERTEYTYT: . T 87-50 59-95

Rec. Relail

Price

AKAI CR80 8-track s’(ereo recorder 109-50
AKAL X 162 52
AKAI 1BOOSD 180:71
AKAI 2000SD 297-50

S 5
AKAI GXC 40D Casselte Tape Deck 94-95

AKAI GXC 40 Cassette recorder 115.00
BUSH Discassette DC70  ........ 21-18
BUSH TP60 Cassette tape recorder  28:38
BUSH TP 66 Batt./Mains Cassette

Recorder ......o.viverrinaioass 8:95
BUSH TP70 Cassette, battery/mains

tape recorder ........ccoe0can 2891
FERGUSON 3245 Twin track . 36:70
FERGUSON 3246 4-track . 42:55
FERGUSON 3247 4-track . 4795
FERGUSON 3248 4-track . 53-75
FERGUSON 3252 4-track . 100-52
FERGUSON 3253 ...... 43-55
FERGUSON 3258 4-track. . 72-40

FERROGRAPH 702 2- tracktape deck 220-22
FERROGRAPH 704/ W 4-track tape

.............. 220-22
FERROGRAPH 722 g
FERROGRAPH 724 56 5!
GRUNDIG C200 De Luxe Cassette 3845
GRUNDIG TK 121 twin track ...... 67-9
GRUNDIG TK 141 4-track ........ 63:90
GRUNDIG TK 148 4-track Auto 68-90
GRUNDIG TK 147 4-track Auto 95:75
GRUNDIG C410 Cassetle recorder 43-70
PHILIPS 2202 cassette ............ 235

PHILIPS 2204 cassette, battery/mains 2995
PHILIPS R.R. 382 MW/VHF Radio
and Cassette Rscorder .......... 49-95

PHILIPS 3302 cassette . 20-05
PHILIPS 4307 4-track .. q 0+

PHILIPS 4308 De luxe 4. track...... 5840
PHILIPS 4404 4-track stereo recorder  91.70

PHILIPS 4407 4-track stereo recorder 111-50
PHILIPS 4500 4-track stereo tape 127-70

eCK ...iiiiiiiiiiiiiiaaines
PHILIPS 4408 4-track stereo 134-20
PHILIPS ﬁsoa Cassette Stereo -

...................... 05

PYE 351 BatterylMaIns Cassette .
PYE 9109 cassette
PYE 9116 Stereo cassette .
TANDB ERG 1841 4-track stéreo

@ deck i b «f el oo » visisiessin 58-00
TANDBERG 3021X twin track stereo  107:00
TANDBERG 3041X 4-track stereo.. 107-00
TANDBERG 4021X twin track stereo 174 00
TANDBERG 4041X 4-track stereo.. 174:00
TANDBERG 6041X 4-track stereo.. 188:00
TANDBERG 6021X twin track stereo  188-00
TELETON TC110 cassette battery/

0
,38:50
23-90
2095
8-00

......................... 26:79
WHARFEDALE Dolby DC9 cas-
sette stereo tape deck .......... 110:00
BASES AND COVERS
GARRARD WB1 Base ............ 37
GARRARD WB4 Base . 5-49
GARRARD SPC1 Cover 3-60
GARRARD SPC4 Cover 4:27

Special ofier of Base and Coverto ﬂ
GARRARD SP265, SL55, SL65B and 3500

OVER 1000 ITEMS
LWAYS IN STOCK

ALL FULLY GUARANTEED —
WITH AFTER-SALES SERVICE

All items offered are brand new, iatest models in manufacturers’ sealed cartons

Comet

95
175:00
175:00

9385
10295

4595
55-95
29-50

1895
89-95

Special Price 3:95

GARRARD WB4 base Mk IIZ to ﬁt

Zero 100 & Zero 100S. . 6-40
GOLDRING Plinth 75 8:60
GOLDRING Plinth 69 860
GOLDRING Covers for 4:48

Cover for 75P .........oceiivcnn 5-02
THORENS TX25 8-52
THORENS TX11 Cover 4-26
Base and Cover for TD 12! 15-04
SME Plinth System 2000 41-36
MOTORBOARDS only .. 5:22

Complete Price List FREE on request!

Open daily to
the public from
9-0 a.m. until
5-30 p.m. Mon.
9-0 a.m. until
1.0 p.m. Tues.

9-0 a.m. until
8.0 p.m. Wed.
9-0 a.m. until
8-0 p.m. Thurs.
9-0 a.m. until
8-0 p.m. Fri.

9-0 a.m. until
5-30 p.m. Sat.
Customers are
welcome to call
Ample car
parking facilities

{Dept.
{Dept.

Orders payable to ¢

10 iines)

COME T HIGH FIDELITY
DISCOUNT WAREHOUSES

(Dept. P.W.) Reservoir Rd., Clough Rd., Hull HU6 70D Tel. 4644I (6 lines)

.) 78 Armiey Rd., Leeds LS12 2EF Tel. 40551 (

'W.) Teesway, Portrack Lane, North Teesside Industrial Estate, Teesside,

TS18 2RH Tel. 66132 and 65215

(Dept. P.W.) Heeley Road, Seily Oak, Birmingham B29 6EY Tel. 021-472 6181

(Dept. P.W.) '_II'_I\;oI‘InShouzusgBCentre 1570-1572 Coventry Road, Yardley, Birmingham
el,

COMPLETE HI-FI
SYSTEMS

Completely wired mounted
and ready for use

Rec. Retail
Price

Comet
Price
GOODMANS AUDIO  SUITE,

Goodmans Maxamp stereo ampli-

fler, Goodmans stereomax AM/

FM Tuner with decoder. Pair of

Good M K2 kers,
Garrard AP76 turntable in base,
complete with cover and Gold-
ring G800 Cartridge. Beautifully
finished In walnut  ............

THORENS TD 150AB Mk. II with
TX11 dust cover, SHURE M55E
Cartridge, LEAK Delta 70 Ampli-
fier, 2 Wharfedale Dovedale 3
Speakers

TELETON STP 801 Stereo 8 track
tape Audio system complete with
speakers ........ociiiiniaiiinae

GARRARD AP76 with base
cover and Shure M55E cartridge
Arena 2600 AM/FM andSW Tuner/
Amp and 2 Goodmans Mezzo Ili
speakers .......iieiviiaeiaaae

GOLDRING GL75 complste with
base and cover, G800 Cartridge,
Wharfedale 100-1 Tuner/Amp
and 2 Wharfedale Dovedale !l
speakers

GOODMANS Module 80 Tuner/
Amplifler, Garrard AP76 Turn-
lable with Goldring G800 Cart-
ridge and 2 Goodmans Minister
Speakers.

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

METROSOUND 448 8-track stereo
play-back unit complete with
2 HFS 103 Speakers ............

LINTON System with Wharfedale
Linton Amplifier, Linton Turntabie
with Shure M47 Cartrldge and pair
of Linton Mk Il Speakers............

ALBA UA 700 Amplifier Garrard
SP25 with G800 cartridge includ-
ing base, plinth and cover and

257-13 165-95

234-33 175-95

54:75  47-00

229-43 148-00

204-79 189:00

189-95 132-95

81-00  49-95

83:56 70-95

14490 107-95

pair of Arena speakers .......... 110:85 67:95
AMSTRAD 8000 Mk. Il Amplifier,
Garrard SP25 with G800 carlrldge
including base, plinth and cover and
pair of Voltex speakers ......... ... 8245 49:95

PHILIPS 308 Transcription Turn-
table, complete with plinth, base
and cover and fitted with émplre
909E/X cartridge, Rank Rotel 310
Amplifier and pair of Wharfedale

Triton Speakers.. 169-63 10695

All in-stock items delivered by

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

(Dent. P.W.) Svston Street, Leicester Tel. 52236

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

Comet guarantees that all prices uuoted are genuine. All items offered
available at these prices at the time this issue closed for press. ‘Add 75p for
postage, packing and insurance on al! orders (Cartridges 20p) or if
Securicor dellvery reﬁl:ulrad add £1:75 only. Make cheques,

th’ Lane and Queensway, Rochdale

Money

Free
Technical

" Advisory

Service. If
in doubt,
ask us!

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

ALL GOODS FULLY INSURED AGAINST
LOSS OR DAMAGE WHILST IN TRANSIT
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o EMI2 ETERE AN

% LATEST SOLID-STATE ELECTRONICS P&P35p
% MONOLITHIC POWER AMPLIFIERS

% BRITISH BUILT % FULLY GUARANTEED
% COMPREHENSIVE INSTRUCTIONS
% DIRECT FROM MANUFACTURERS

The Bi-kits “SYSTEM 12 STEREQ" is a kit form modular stereo
amplifier system of modern design, providing an output of 12 watts
peak (6 watts RMS minimum) from two remarkable amplifiers which
have a frequency response from 20 Hz to 50 KHz. Assembled
pre-amplifier and power supply module together with mains
transformer plus two 8” round twin-cone speakers matched to

the system are included in the kit which also contains all the
necessary connecting wire and such items as the silver anodised

front panel and 4 matching control knobs. Inputs for tuner or
tape recorder, ceramic or magnetic cartridges are provided.
Stereo balance better than 2dB, plus separate bass and
treble controls are typical of the “SYSTEM 12 STEREO”
specification.

Plinths and covers, speaker
cabinets and dack: are easily

At

and your finished stereo
sy:tem {built by you) will look H
like this. s

ORDER NOW
enclosing M.O./P.O./Cheque value £ ......
to: BI-KITS, Dept PW, 63a High Street,

Ware, Herts.
A Member of the BI-PAK Group

Why pay more - look at our
Fantastic Bargain Offer!
THE AVON AUDIO SYSTEM

This uncabineted system is ideal as an economical replacement for
an outdated chassis. The Stereo Tuner Amplifier with medium,
long and short wavebands provides Worldwide coverage. even
the weakest continental stations can be received with superb
clarity. Push button band selection. |0 watts total outpuc. Fre-
quency response 25-18000 Hz.
BSR 4 SPEED STEREO/MONO
RECORD CHANGER plays all
types of 7in., 10in. and 12in. Mono nent magnet units have been
or Stereo records. Manual or specially selected to provido
automatic play. the fullest range of audie
reproduction.

EASY TO INSTALL—NQ TECHNICAL KNOW-

TWIN ELLIPTICAL SPEAKER
These low impedance, perma-

LEDGE REQUIRED. List Price £46.20. OUR PRICE
7.00. Credit Terms £4,17
\ ’ deposit plus 88p Post & Packing
followed by 9 monthly pay-
ments of £4.17 (Total Credit
Terms £41.70) Don’t miss this
bargain SEND £5.05 TODAY
ALL EQUlPHENT COVERED BY 12 MONTHS FULL GUAMNTEE.
Hll CALLERS WELCOME
Plaase send me free details of your range .

Post coupon -

.............................. P.W.572
100.Chase Side London N.14

Tel: 01~ 886 3733/9666

L T R R R B B 0 B B N
16

oly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.
Powaer capablility : 20 waits peak. Frequency range: 40 Hz-20 KHz
Sonlltlvlty 85 dB/M for 1 watt electrical Inpu( Input impedance:
ohma. Operating tamperature ran & F to 175°F Size
(WxDxl.) 1:7116” x 11:3/4” x 14-11/16". esight: 19 ounce:
£6-50 each Stereo pair £12-50
post free

web europa

P.O. Box 162, Watford WD1 1AA

INDIVIDUAL POCKET DOSIMETERS LATEST GOVERNMENT RELEASE. Type 2A
and 8, 11,000 available individually wrapped in boxes of 50. Also 300 charging unitz No. 1
for the above Doslmeters individually boxed, both are abgolutely Brand New, supplied
one box of 50 Dosimeters with one charger 814, Post/Packing £1, 25 and one charger £9.
Post/Packing £1. Single 50p, Post/Packing 10p. Chargers £2- m Post/Packing 25p.
Probabla Cost of one Doslmeter 410. Larger quantities by quotation. TRANS-RECEIVERN
due to Warehouse clearance, old stock, we have for disposal few only Trane-Receivers
(approx 40) No. 62 MK2, Made by Pye for the Navy and Armny. Uning a total of 11 Valves,
1 RP and 2 LF. stages, A.V.C., BFO, coverlng 1-5 mc/s to 10 me/s (approx 200 tn 30
metres) in two switched Banda. Cun be used on RT or CW M.O. or Crystal. A very good
Internal ATU made of a rotating Silver wire coil. Tuneable over the complete range,
sultable for Aerials 4ft to 1001t, Internal P.U. for 12 volt DC. A meter iz fitted for checking
voltages A.V.C. etc. Housed in a Metal Waterproof Case approx aize 18° x 104" x 12¢°,
Bupplied In very good condition with Headphones & Mike, two spare Valves, clrcuit boxed.
Few only at $12:50p. Carr. £1. Air Tested £1 extra. Also 20 only V.HF. TX—RX B44
MKS3 made by Murphy Radio for the Army, using 12 valves (BG7 Bases) covering 60-95
me/s in three preset Crystal d Tuning C 1a almply tuned to ons:
of three adjustable preset positions, RX & TX switched independent. Internal large
Bpeaker and Power Uit tor 12 volts DC, Panel Test Meter, Honseed in an Alloy Waterproof
case slze 144“ x 12{° x 7° approx. Bupplied in new or ar new condition with all six tals

-50p, Carr. £1-50p or sllghtly used no Crystals £6, Carr. £1-50p. CRYSTAL CALIBRATOR
No. 10, Range 500 Kc/a to 10 me/s, up to 30 mc/s on Harmonies. Bize 7° x 74 x 4°, Power
300 volts HT, 12 volts LT. The Calibrator can plug into a Power Bocket on the 62 Trans-
Receiver which it was normally used with. Bupplied in Good used conditlon with circuit
£#3.78p, Post 50p or Brand New in Carton with operating Manual & Circult Connectors
to set 26-75p, Post 50p.

JOHNS RADIO

Dept. D. 424 Bradford Road,
Batley, Yorks,



Private .

When you put on your stereo AKG’s its just
like having your own private programme.

Any time you like and any place.

Don’t worry about the neighbours.

Don’t worry about the TV.

Don’t worry about the children.

Just play your records and relax.You won’t
hear them and they won’t hear you.

AKG’sstart from only £10.00 and are made
with the same meticulous care as our renowned
professional microphones, and of course they're
guaranteed.

Find out for yourself how your favourites
sound better with AKG. Pop into any good Radio
or Hi-Fistore or write to us for our free brochure.

YA (L,

Makes good listening better, quietly.

AKG Equipment Ltd.182/4 Campden Hill Rd. London W8
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OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE:—1-24 87p
each, 25-99 84p each
100+ 80p each.
SPECIAL
OFFER
2N2926 (Y) (0)

10 for 50p, 25 for £1
20,000 TO CLEAR

CADMIUM CELLS
ORPI12 48p
ORP60, ORP61 40p each

PHOTO TRANS.

OCP71 Type. 43p

SIL. G.P. DIODES $p
300mwW 30. 0-50
40PIV(Min.) 100..1-50
Sub-Min. 600 500
Full Tested 1,000 900
Ideal tor Organ Builders.

D13D1 Silicon Unilateral
awitch 50p ecah.

A 8ilicon Planar, mono-

lithic integrated circuit

having thyristor elee-

trical characteriatics, but

with an anode gate and a

built-in  "Zener” diode
between gate and
cathode. Full data and

application circuits avail-
able on request.

18

Stud) 25p ea. All fully
tested 5% tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS

Codnﬂ and Guaranteed

o, EQVT
’1‘1 8 263713  OC71
T2 8 D1374 0C75
T3 8 DI21é8 OCSID
T4 8 2G38IT OCB1
T5 8 2G382T OCH2
T8 & 263443 OC44
T7 8 2G345B 0C45
T8 8 2378 0oC78
T9 8 2G399A 2N1302
T10 8 2G417 AF117

All 50p each pak

2N2060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS. Qur price 26p
each.

120 VCB MIXIE DB.IVEE
2 RANSISTOR.

B8X21 & C407, 2N189?
FULLY TESTED AND
CODED ND 120, 1:24
17p each. TO.5 N.P.N.
25 up 15p each.
———————————
Sil. trans. auitable for
P.E. Organ. Metal TO-18
Eqvt. ZTX300 5p each.
Any Qty.

EX-EQUIPMENT
MULLARD
AF117 transistors. Large
can 4 leads type. Leads
cut short but still usable,
real value at 13 for 80p.

Pak Description

The largest selection

QUALITY TESTED PAKS

Red apot trans. PNP AF
‘White spot R. F trans. PN
QC77 type tral .
Matched ',rana 0044/45[8I/81D bE
OC75 transistors .. 0
QC72 transistors 2
AC128 trans. PNP high gain
AC126 trans. PNP
OC81 type trans.
OC71 type trans.
AC127/128 comp. pairs
AF116 type trans.
AT117 type trana,
OC171 H.F. type trans. .
2N2926 sil. epoxy trans. .
+ET880 Inw noise germ. trans.

[t

NPN'1 8T141 & 2 8T140

Madt’s 2 MAT 100 & 2 MAT 120

Maiit’'s 2MAT 101 & 1 MAT 121 50
0OC44 germ. trans. A.F. ... -50
AC127 NPN germ. irans. . -50
NKT trans. A.F. R.F. coded -50
0A202 sil. dindes sub-min. -50
0AR] diodex ... ....... -50
IN914 sil. diodes 75PIV 75mA . 0-50
OA95 gern. diodes sub-inin. IN69. 050
10A AOOPIV wil. rects. 1845R .. 050
Sil. power rects. BYZ13 .......... -50

8il. trans. 2 x 2Ng9§, 1 x 2N697,
1 x 2N798
8il. switch trans. 2N704 PNP
8il. switch trans. 2N708 NPN

PNP &il. trana. 2 x 2N1131,

1 X% 2NL182xvw br: . g cwvmsons i onivila 0-50
8il. NPN trans. 2N1711 . 050
Sil. NPN trans. 2N2369, 500MHZ.. 0-50

8il. PNP TO-5 2 x 2N2904 &
903

3,3 X 2 0-
NPN trans. 4 X 2N3704, 3x2v3705 050
NPN amp. 4x 2N3707, 3 x 3N3708. 0-50
Plastic NPN TO-18 2N3904 s

NPN trans. 2N5172..
BC107 NPN trans.
NPN tran«. 4 x BCI08, 3 x BC109 050
BC113 NPN TO-18 trans 0-50
BC115 NPN TO-5 trana. 0-50
NPWN high gain 3 X BC167, 3% BC168 0-50
BCY70 NPN trans. TO-18 0-80
NPN trans. 2x BFY51, 2x BFY52 0-50
BYY28 NPN awitch TO-18 0-50
BRYOSA NPN trans. s00MH?2
BY100 type sil. rect. ............
8ii. & e¢erm. trans. mixed all
marked new ... ...l

150

NEW LOW PRICE TESTED S.CR’s |KING OF THE PAKS  Unequalled Value and Quality | NEW
PIV 1A  3A A 10A  16A 304
Te(;'5 ;:‘66 }';7""6 £ T")l;“ '5;"4" SUPER PAK NEW BI-PAK UNTESTED -
50 023 025 047 050 0353 115 SEMICONDUCTORS Q2 16
100 025 033 053 058 0638 140 Q3 4
200 036 087 057 068l 075 160 ) Gt
400 043 047 067 075 093 175 | Batisfaction GUARANTEED in Every Pak, or money back. Q5 4
600 053 057 077 0087 125 = " Q6 4
800 063 070 080 120 150 400 §I2k No 13
T1 120 Glasa sub-min. general purpose fum diodes ........ 050)] Q8 4
SIL. RECTS. TESTED T2 A0 Mized germanium ranaistors AFJRE . . .... ... oso| &9 7
PIV 300mA750mA 1A 1-5A 3A 12A 32A ) El* 73 (rl‘ermaniium gokl bom‘ledI ;Zim(i)aésslim‘.‘gﬁﬁ. OA47. :-:g 811’ %
20 £p £p 2p £p 1] D J4. 40 Germanium transistors like n ° - 2 3
jcoode 005 005 007 018 021 047 | D590 900mA submin. 8. dioder o oso] Q13 2
200 005 0 Og O-Og 014 020 024 1.00 U6 30 Sificon planar transistors NPN sim. BSY085A, 2N706...... 0-50 Q5 5
400 008 013 007 020 097 037 185 | U7 16 Silicon rectifiers Top-Hat 750mA up to 1,000V o50) Qe 2
ggg g-tllz g-ig g-}g ggg g-g; 3‘§§ ;-gg U8 K0 Bil. planar diodes 250mA, OAJ200/202 .. 0-50 8}; i
1000 011 025 015 0-30 048 088 250 U9 20 Mixed volts 1 watt Zener diodes........ .. 0-50 019 3
1200 — 088 — 0388 057 076 — Ull 30 PNP silicon planar transistors TO-5 siin. 21‘1113q ........ 0501 Quo0 4
U3 25 PNP-NPN ail. transistors 0C200 & 28104 ... ... ....... 050 Q21 2
TRIACS LUCAS SILICON 14 150 Mixed ailicon and germanium dlodes ... ... 050 83% 20
VBOM2A 64 10A RECTIFIERS {1595 NPN Bllicon planar translstors TO-5 sim. 2N697 . 050 Qod 8
TO-1TO-66 TO-88 35 amp, 401’)11il-3v. e-tcl;;i U16 10 3-Amp silicon rectifiers stud type up to 1000 PIV ... 0-50 8:.;2 g
ype- B °ach- F UT7 30 Ger PNP AT transiators TO-5 like ACY 17-22 0-50 p Q26
> i
i00 :z :: Q;s DIAES I8 8 6-Amp silicon rectifers BYZ13 type up to 800 PIV . 50| o 2
FOR USE wiITH | U19 26 Silicon NPN transistors like BC108 4
200 50 80 90 |rRyacs 050 12 1-5 Amp aillcon rectifiers Top-Fat up to 1,000 PIV . - D G
400 70 s 1-10 § BR100 (D32) 87p each | {731 30 AF. germanium alloy transistors 2G:300 series & OC71 .... uﬂ ggl 8
U238 30 Madt's like MAT series PNP tranaistors . - Q32 3
2A POTTED BRIDGE RECTIFIERS 200V 50p T24 20 Germani 5 5
0 anium 1-Amp rectifiere GIM up to 300 PIV.
- . — 3% 3
1125 25 300 Mcjs NPN ailicon transistors 2N708, BSY27 . .. 050 93
ah 34 7
U'.l‘lgm’g“({rlo;;i2646 jUMBo U26 30 Fast switching silicon diodes like YN914 micro-min 0-50 835 3
Fave Tigsn pensoos| COMPONENT U39 101-Amy 8CR' TO-5 can up to 600 PIV CRS1/36-A00 160
27p each, 25-99 25p PAKS U31 20 8il. Planar NPN trans. low noise amp 8N3707 . .. - 7
300 UP 20 U32_ 25 Zener diodes 400mW D07 care mixed volts, 3-18 - 5
ﬁELE%!erEODNIC U33 15 Plastic case 1 amp silicon rectifiers IN4000 series ........ . 0-50] Q38 7
NPN SILICON PLANAR COMPONENTS T34 30 BIL. PNP alloy trans. TO-5 BCY 26, 28302/4 .. ng ;
301071818 10p each; A U36 25 Bil. planar trans. PNP TO-18 2N2906 ... ... Q
50-99  8p; 100 uo, Exceptionally 26 925 81l planar PNP trans. TO-5 BRY50[51/52 83-1) 2
h; o 1,000 of, 1 i - idata i 2
S e nreesd | m good value  } 831 alloy frans 502 PP, OC00 28322 o8 7
and coded TO-18 case. | Revistors. = capacliors, | 735 20 Fast swltching sil. trans. NPN, 400¥c/s 2N3011 N
colls plus many other { U39 30 RF germ. PNP trans, 2N1303 5 TO-5 Q16 13
FREE useful items. Approxi- } §30 10 Dual trans. § lend TO-5 2N2080 o 6
One 50p Pak of your | Price  incl. P. & P, | U41_25 R¥ germ. trans. TO-1 OCAS NKT72 o 1
own choice free with £1.50 only V42 10 VHF germ. PNP frans. T0-1 NKTA87. AF117 Q30 7
orders vaiued £4 or over. | Plus your satisfaction or § T33 25 SW. iranw. plantic TO-1A A.F. BC1T3/114 QL 7
money back quarantee. | fyi7 50BN, trans. plastic TO-5 BCIi6/116 8;5 o
A N P GERM. | puLL  RANGE  OF | 0% 7 3A 8CR’s TO-66 up to 600 Fiv-
SISTORS. R¥ MIXER | ZENER DIODES
% 08C. UP To go00] VOLTAGE RANGE
MHZ. USE A8 RE- (2}:\”[18 400TVW([’)1‘0-7 Code Nos. mentloned above are given as a guide to the type of device in Packed
Kﬁ%‘ffﬁg} & :’J{)}l: H;'S’l!ppe:?‘w{v (éo?% the Pak. The devices themselves are normally unmarked. b

PRINTED CIRCUITS—EX-COMPUTER

with luctors and

10 bourds give a gyuaranteed 30 trans and 30 diodes.

Our price 10 boards, 50p Plus

POWER TRANSISTOR BONANZA!

100 Boards 23,

GENERAL
Coded GP100. BRAND NEW TO-3
REPLACE. :—0(25-28-29-30-35-36.
404-405—406-430-451—452-453.

30-170.
PRICE 1-24 25-99
43p each 40p each

SILICON High Voltage 250V NPN
TO-3 case. G.P. Switching & Amplifier
Applications. Brand new Coded R 2400
VCBO 250f{VCEO 100/IC 6A/30 Watta.
HFE type 20/{T 5MHZ.

OUR PRICE EACH :

1-24 25-99 100 up
§0p 45p 40p

PURPOSE_GERM, PNP

NKT 401-403-
TI3027-
2N456A-457A-458A, ON511 A & B. 2G220-222, ETC.
VCBO 80V VCEQ 50V IC 10A PT. 30 WATTS Hfe

CASE. POSS.
3028, 2N2604,

100 up
880 each

2N305%

115 WATT SIL
POWER NPN
83p EACH

EX-STOCK TYPE EACH AS PRICED

0C20 50p OC28 40p AD149 43p BD131 70p BD139 75p
0C22 80p OC29 40p AL102 85p BD132 80p BD140 85p
0C23 88p 0OC35 33p AL103 85p BD135 70p BD155 75p
0C24 45p 0C36 40p BDI121 60p BD136 80p BU105
0C25 25p AD14040p BD123 75p BD137 70p 2N 306445p
0C26 25p AD14240p BD124 70p BD138 80p

£3

ADI6] =~y
AD162 r»r
M/P COMP
GERM TRANS.

OUR LOWEST PRICL

OF 838p PER PAIR

SILICON 50 WATTS

MATCHED NPN/PKP

BIP 19 NPN TO-3
Plantic.

BIP 20 PNP. Brand

new.
VCBO 100/VCEO 50/
IC 10A. HFE type
100/ft. 3mHZ.

OUR PRICE PER
PAIR :

1-24  25-99 100
prs. Prs. prs.
80p 55p 50p

NEW EDITION 1971
TRANSISTOR EQUIVALENTS
BOOK. A comnvlete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI-PAK 80p
each.

F.ET.’S
2N3819

oN3820 .. ..
2Na82l .. L.
9N3R23 .

ONB458 .. :
aN&459 ..
BFW 10 ..
MPF105 .. :

PHOTO TRANS.

OCP71 Type. 43p

SILICON PHOTO TRAN-

GENERAL PURPOSE NPN SILICON SWITCHING TRANR. TO-18 SIM. TO 2N706/8,
BSY27/28/06A. All usable devices no apen or short eircults.

ALSO AVAILABLE in

PNP 8im. to 2N2906, BCY70. When ordering please state preference NPN or PNP.

SISTOR, TO-18 Lens end
NPN 8im. to BP x 25 and P21.
BRAND NEW. Full data

For available. Fully guaranteed.
ty. 1-24 25-99 100 up
20 For 0 50 500 For 7-50 au
50 For __1.00 1000 For 1300 Ericescidsy (40n_lsoe
. RTL MICROLOGIC CIRCUITS Dual-in-Line Low Profile Sockets
OUR S8TOCKS of individual devices Price each 14 and 16 Lead Bockets for use with
are now too numerous to mention in Epoxy TO-5 case 1-24 25-99 100 up Dual-in-Line Integrated Circuits
this Advertisement. Send S.A.E. LLoohButter, 3p 83p 27
for our listing of over 1,000 - gate ual 2i/p 350 38p  27p Price each
All ilable Ex- 4L923 J-K flip-lop  50p 47p  45p Order No. 1-24 25-99 100 up
8tock at very competitive prices. Date and Circuits Booklet for IC’s TSO 14 pin type 80p 87p 2bp
Price 7p. TSO 16 pintype 85p 32 380p



-the lowest prices!

74 Series T.T.L. 1.C’S
DOWN AGAIN IN PRICE

Check our 74 Series List before you buy any 1.C"s. Our prices are
the lowest possible. All devices ex-stock. Full spec. guaranteed

BI-PAK Price and qfy. prices BI.PAK Price and qty. prices
Order No. 1-24 25-99 100 up Order No. 1-24 25-99 100 up
& 2 2 $p $p £p

BP00 =8N7400 015 014 01g BP86 =8N7486 082 030 028
BP01=BN7401 015 014 012 BPI0N=8N7490 067 064 058
BP02 =8N7402 015 014 012 BP91=8N7481AN 0-87 084 078
BP03=BN7403 015 014 018 BP92=8N7492 067 084 0858
BP04=8N7404 015 014 012 BP93=8N7493 067 064 058
BP05 =8N7405 015 014 01 BP94=8BN7494 077 074 068
BP07=BN7407 018 017 016 BP95 =AN7495 0?7 074 068
BP08=AN7408 018 017 018 BP9G=8N7496 077 074 068
BP09=BN7409 018 017 016 BP100=8N74100 1-78 185 1-56
BP10=BN7410 015 014 018 BP104=8N74104 097 004 088
BP13=8N7413 029 028 024 BP105=BN741056 097 084 088
BP16=8N7416 0-43 040 038 BP107 =8N74107 0-40 038 036
BP17=BN7417 048 040 038 BP110=BN74110  0-55 0-53 0-50
BP20=8N7420 015 014 012 BP111=8N74111 126 115 1-00
BP30 =8N7430 016 014 012 BP118=8N74118 100 085 090
BP40=8N7440 015 014 012 BP11 N74119 135 125 110
BP41=8N7441 067 0684 058 BP121=8N74121 067 064 058
BP42 =8N7442 067 064 058 BP141=8N74141 0-67 0-84 058
BP43=AN7443 185 185 176 BP145=8N74145 1-50 140 130
BP44—BN7444 195 185 178 BP150 =8N74150 180 170 1-60
BP45 =8N7445 195 185 176 BP151=BN74151 100 095 090
BP46 = 8N7446 097 094 088 BP153=8N741563 120 110 085
BP47 =8N7447 097 094 088 BP154 =BN74154 180 170 1-60
BP48 =BN7448 097 004 088 BP185=8N74155 140 1-30 120
BP50 =8N7450 015 014 012 BP156=BN74156 140 1-30 120
BP51 =8N7451 015 014 012 BP160=BN74160 180 170 160
BP53=8N7453 015 014 012 BPI6 180 170 1-60
BP54=8N7454 o015 014 012 BP164=8N74164 200 190 1-80
BP166=8N74165 200 1-9¢ 1-80

BP60=8N7460 015 014 012 BP181=BN74181 275 260 240
BP70=BN7470 029 026 o024 BP182=8N74182 097 084 088
BP72=BN7472 029 026 024 BP190=8N74190  3-50 325 3-00
BP73=BN7473 087 085 082 BP191=8N74191  §-50 825 8-00
BPT4=8N7474 0-37 085 032 BP192-8N74192 210 195 178
BP75=8N74756 047 045 042 BP193=8N74193 210 195 17§
BP76=BN7476 043 040 088 BP195=8N74195 110 1-¢56 095
BP80=8N7480 067 064 058 BP196=RN74106 180 170 1-60
BP81 =8N7481 097 094 088 BP197=8BN74197 1-80 170 1-60
BPs2—BN7482 097 094 088 BP198=8N74198 550 500 4-00
BPB3=8N7483 110 105 095 BP199=SN74199 §50 500 4-00

PRICE-MIX, Devices may be mixed to qualify for quantity prices,

PRICES for quanttlles In excess of 500 pleces mixed, on application.

Owing to the ever Increasing range of TTL 74 Berles, please check with us for supplies
of any devices not listed above, aa it is probably now in stock. WARE 3442.

ANOTHER BI-PAK FIRST!

THE NEW S.G.S. EA 1000 AUDIO
AMPLIFIER MODULE *GUARANTEED
NOT LESS THAN 3 WATTS RMS

Especlally aeslgned by 8.G.8. incorporating their
proven Lindar I.C. Audio Amp. TA/621 providing

licati for the in the
conatruction of radios, record players, Audio and
Stereo unita. Also ideal for Intercom systems, moni-
toring applications and phone answering machines.
OTHER USEB : porlable applications where supply
rails as low as BV are of prime importance.

@ Sensitivity 40 mV for 1 watt. @ Overall Size 2~ X 3" x 1.
VOLTAGE GAIN 40dB bot can be
varied up to 73dB for some applica~ @ Typical Total Harmonic distortion
tions. at 1 watt less than 1%(,.
@ 8ignal to Noise Ratio 86dB. *Supply voltage (V) =24V 150hm load.
@ Frequency response better than Module Tested and Guaranfeed.
50 Hx to 25 KHx lor —3dB.

Quantity 1-9 10-28
@ KNormal aupply Voltage 9-24V. Price each £2.63 4828
@ Buitable for 8-16 OHM Loads. Larger quantities quoted on reguest.

Full hook-up and let hnical data
or available separately at 10p each.

1led free with each module

NOTE THESE PRICES!

1.C’s DTL 930 SERIES LOGIC
Type Price
No. FPunction 1-24 25-99 100 up
BP930 FExpandable duel 4-input NAND x .. 1gp 11p 10p
BP932 Expandable dual 4-input NAND buffer .. .. 13p 12p 11p
BPI33 Dual 4-input expander s v . .. 13p 12p 11p
BP9356 Expandable Hex Inverter .. - = .. 18p 18p 11p

BP936 Hex Inverter od P o oo 3 &
BP944 Dual 4-input NAND expandable buffer without

pull-up a o L4 13p 12p 11p
BPY%5 Master-slave JK or RB P T .. 25p 24p 22p
RP946 Quad, 2input NAND oz v o .. 12p 1lp 10p
BP948 Master-siave JK or Ri - - e .. 25p 24p 20p
BP951 Monostable .. e » n . . 68p 60p 36p
BP982 Triple 3 input NAND Pr i e .. 12p 11p 10p
BP9093 Dual Master-slave JK with separate clock .. 40p 38p 3
BP0084 Dual Master-slave JK with separate clock .. 40p 38p 35p
BP9097  Dual Master-slave JK with Common Clock .. 40p 38p 85p
BP9099  Dual Master-slave JK Common Clock R .. 40p 38p 85p

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

R

NUMERICAL INDICATOR
TUBE Type GRI16

Cold Cathode gas-filled side-viewing numerals (0-9) and
Decimal Point.

COLOUR : Neon Red.

DATA : Anode supply voltage 175 min Vdc.
Cathode current : 14mA dc. Nom

Ideal for use in constructing Digltal Clocks, Desk Calculators ete., and
many products described in this magazine. ‘We'recommend use of BP41
or BP141 to drive this tube.

Full data available on request. ACTUAL

PRICE 1-5 £1-55. 6-25 £1-40  size

BRAND NEW LINEAR L.C’s—FULL SPEC,

'rice

Ho. Case Leads  Description 1-24 25-99 100 up

BP 201C—8L201C TO-5 8 G.P. Amp 83p 58p 45p

BP 7010—8L701C TO-5 8 OP Amp 63p  &0p 45p

BP 702C—8L702C TO-5 8 OP Amp Direct OP 63p 50p 45p
BP 70272702 D.I.L. 14 G.P. OP Amp Wide

Band) 53p 48p 40p

BP 70972709 DIL. 14 High OP Amp 58p 45p 40p

BP 709P—uA709C TO-5 8 High Galn OP Amp 53p 45p 40p

BP 710—72710 DJ.L. 14 Differential comparator 53p 46p 40p

BP 711-—uA711 TO-5 10 Dual comparator 58p G0p  48p
BP 741—72741 D.IL. 14 High Galn OP Amp

(Protected) 78p 60p 80p

1A 703C—uAT03C TO-5 [ R.F.—LF. Amp 43p 35p 2

TAA 263— TO-72 4 A.F. Amp 70p 80p 85p

TAA 293— TO-74 10  G.P.Amp 7%p 70p
TAA 350 TO5 8 ‘Wide band limiting

ampiifier 170p 158p 150p

STOP PRESS! NOW OPEN

BI-PAKS NEW COMPONENT SHOP

A wide range of ail types of ts and 11
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.

]_

DTL & TTL INTEGRATED CIRCUITS

Manufacturers’ ““Fall outs”—out of spec. devices including functional units and part
function but ciassed as out of spec. from the manufacturers’ very rigid specifica-
tions. I1deal for learning about 1.C's and experimental work.

Pak No, Pak No,

VIC930 = 12 X uA 930 .. 80p UICO48 = 8 X nA948 50p
VICH32 = 12 x uA 932 .. 80p UICH51 = 5 X uA 95l . 50p
VUICH33 = 12 x uA 903 .. B0p UIC%1 = 12 x uA 961 . 50p
UICH35 = 12 x uA 935 .. bB0p UIC9093 = 5 x uA 9093 .. 50p
UIC936 = 12 x uA 936 .. b50p TIC094 = B X uA 9094 50p
UVIC944 = 12 X A 944 .. 50p UIC9097 = 5 x pA 9097 .. 50p
UVICo4s = 8 x pA 945 .. 50p UTCH099 = 5 X uA 9099 ..

50p
UIC946 =12 x uA 946 .. G0p UICX9 25 Assorted 930 Beries  $1-50

Packs cannot be split but 25 Assorted Pieces (our mlx) is available as Pack UICX9
Data Booklet available for the BP930 8eries, PRICE 13p

UIC00=12x 7400N §0p UIC46= 5x7446N B80p VUIC8l= 5x748IN
UIC01=12x 7401N  50p VUIC47= 5X7447N §50p
UIC02=12x 7402N 50p UIC48= 5x7448N B50p
UIC03=12x7303N 50p UICIO=12x7450N B0p
UIC04=12x7404N §50p UIC51=12x7451N 50p
UIC05=12% 7405N §0p UIC63=12x7453N b0p
UIC10=12x 7410N 50p UICS4=12x7454N 50p
UICI3= 8x7413N B§0p UIC60=12x 7460N
UIC20=12x7420N 80p UIC70= 8x7470N 50p
UIC40=12x 7440N 80p UIC72= 8x7472N b0p
UIC4l= 5X7441AN §0p VUIC73= Bx7473N B80p TUICI6= 5x7496N
UVIC42= 5x7442N B80p VUIC74= 8x7474N B0p VIC121=5x7412IN
VIC43= 5x7443N 50p VUIC75— 8x7475N 50p UICXL1=25x Aset'd
UIC44= 5x7444N B0p VUIC76= 8x7476N BOp 74's
UIC46= 5x7445N BOp TUIC80= 5X7480N 50p

80p
50p
80p

& SEITEEEES

All prices quoted in new pence Giro No. 388-7006
Pilease send all orders direct to warehouse and despatch department

-PAK
P.0. BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back



ol A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical ‘“‘know-how’’—like reading circuits,
assembling standard components, experimenting, building—quickly a

without effort, and enjoy every moment. B.ILE.T.’s Simplified Study
Method and the remarkable TECHNATRON Self-Build Outfit take the

mystery out of the subject, making learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what's more, you will
understand exactly what you are
doing. The TECHNATRON Outfit
contains everything you need, from
tools to transistors—even a versatile
Multimeter which we teach you to
use. All you need give is a little of
your spare time and the surprisingly
low fee, payable monthly if you
wish. And the equipment remains
yours, S0 you can use it again and
again,

You LEARN—but it's as
fascinating as a hobby
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is really
a bonus. This is first and last a
teaching course, but the training is
as fascinating as any hobby and it
could be the spring-board for a
career in’ Radio and Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A 14-year-old could understand and
benefit trom this Course—but it
teaches the real thing. The easy to
understand, practical projects—
from a burglar-alarm to a sophisti-
cated Radio set—help you master
basic Radio and Electronics—even
if you are a “‘non-technical” type.
And, if you want to make it a
career, BLE.T, has a fine range of
Courses up to City and Guilds
standards.

New Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS ;/ TV
AND RADIO”. This brand new
booklet—ijust out—tells you all
about TECHNATRON and
B.LE.T.’s full range of courses.

Opportunities in
Tolscommunications
TV and Radio

b
¥

SPEAKER SELECTION

611, Forest Road,
Walthamstow, London, E.17
Tel. 01-531 3117

SPEAKER SYSTEMS (Post Free)

CELESTION

Ditton 15 £60
Ditton 25 £91:50
GOODMANS

Havant £46-00
Magnum £61-00
Magister £89-50

RICHARD ALLAN

Chaconne £35
Flamenco £46
Pavanne £51
WHARFEDALE

Denton Il £31:00
Linton [l £39-50
Melton - £49-00

SPEAKER KITS (Post Free)

PEERLESS

20-2 £21-50
20-3 £30-00
430-12 £39-00
WHARFEDALE

Unit 3 £19-00
Unit 4 £25-50
Unit 5 £36-50

RICHARD ALLAN

Twin Assy. £17-00
Triple Assy. £31-00
Triple 8 £26-00

Comprehensive
range of Hi-Fi
available. Please
write or ring for
quotation E. & O.E.

Dept. B8, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK

BTo B.LET. Dept. B8 Aldermaston Court, Reading RG7 4PF |

Prease send book and full information — FREE and without
'obligation.
it NAME AGE
| BLOCE CAPITALS PLEASE
ADDRESS ...

Subj. of interest
I BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY l
L Accredited by the C.A.C.C. .

L B N N R N B N N N N § W § N § ]
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Burns and scalds can rob your fingers of the
dexterity essential to your hobby. So keep
Burneze close to hand for minor burns. This
unique scientific aerosol cools the heat outin
just 8 seconds, ansesthetizes pain, reduces
swelling. Be well-equipped—buy Burneze,

from chemists.

Potter & Clarke Ltd Croydon CR9 3LP




SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid
state audio
amplifier. Brand
new components
throughout. 5
silicon transistors
plus 2 power out-
put transistors in

push-pull.  Full
wave rectifica-
tion. Output

approx. 13 watts
r.m.s. into 8 ohm Frequency response 12Hz—30KHz
+ 3db. Fully ge with
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
bullt and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3" high x 6 wide x 7}~ deep.
AC 200/250V,
PRICE £10-50. P. & P. 25p.

DE LUXE STEREO AMPLIFIER
A.C, majns
200-240 v,
Using
heavyduty
fully isola-
ted mains
transform-
er with fnll
wave recti-
fication
giving ade-
quate
smoothing
with negli-
gible hum.
Valve line up:—2 x ECLS6 Triode Penlodel 1 x EZ80
a8 rectifier. Two duai for
‘bass and treble control, giving bass -.nd treblo boost and
cut, A dual volume control is used. Balance of tbe lett and
right hand channels can he adjusted by ineans of a sepsa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input eensitivity i approximately 300m/v for full peak
output of 4 watts per clnnnel {8 watts monn), into 3 ohm
Full ti dback in a carefully calculated
circuit, allows high volume levels to be used with negilgible
distortion. Supplied complete with knobs, chassia size
117w x 4”d, Overall height including valves 5”. Ready
bullt & tested tos high standard. PRICE £8-82 P.&P. 45p.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. C109/C129 4-SPEED AUTOCHANGER.
‘With latest mono compatible cartridge £6.97 Carr. 50p,
‘With stereo cartridge £7-87 Carr. 50p.

LATEST GARRARD MODELS. 8.A.E. for latest Prices !

e
PREQISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge “Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 II and III, SL66B, AT60 ete. or B.8.R. Cl09,
C129, A21 eic. Choice of Rlack leatherette or Teak
grain finish. 8ize 124" x 141" x 3}~ high (approx. 74"
high, including rigid smoked acrylic cover).

E 25-50. P. & P. 60p.

LATEST ACOS GP91/18C mono compatible cartridge with
t/o stylus for LP/EP/78, Universal mounting bracket,
2150 P, & P. 8p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and 8apphire 78.
ONLY £2:50 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. 8. P. & P. 10p.
LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. 21.88 P. & P. 10p,
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1-50 P, & P, 10p,

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH

IDENTIFICATION CLEARLY MARKED FOR EVEN
EASIER CONSTRUCTION

A mlly n.rlt-chu Hi-Fi 8tereo Amplifier Kit, Uses 14

Siljcon T in the first five
stages on each channel resulting In even lower noise
level with tmproved asensitivity, Integrated pre-amp with
Bass, Treble and two Volume Controls. 8uitable for use
with Ceramic or Crystal cartridges. Qutput stage for any

QUALI’I’Y RECO! PLAYER AMPLIFIRR MK I
A top quality record player amplifier employlng heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 obm
speaker. 8ize 7in. wide X 3in. deep x 6in. high. Ready
built and tested, PRICE $3-75 P, & P. 40p
ALSO AVAILABLE mounted on boara with output
transformer and epeaker ready to fit into cabinet below.
PRICE £4.88 P. & P. 50p.
DELUXE QUALITY PORTABLE R/P CABINET MK Il
Uncut motor board size 143 Xx 12in. clearance 2in. below,
G4in. above, Will take above amplifier and any B.8.R. or
GARRARD changer or 8ingle Player (except AT60 and
8P25). Size 18 X 15 x 8in. PRICE £4-75, P. & P. 50p.

SPECIAL OFFER !
Hi-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynalr front. 8ize 164~ high x 10§*
wide x B}* deep. Fitted with E.M.I, Ceramic Magnet
13* x 8 bass unit, two H.F. tweeter units and
crossover, Power handling 10 watts., Available 3 or
8 or 15 ohms impedance.

OUR PRICE £8.40 carr. 65p
Cabinet Avallable Separately £4-50 Carr 60p

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS!
All Transistor F.M tuner had with twi? AM. Gang
with
geared reduction drive, FM RF Transistor, oscillator/Mixer
first LF. stage (10.7 Mc/s out-
pnt) with optional AFC connection.
Built on printed circuit panel and
fully screened, Extremely stable
over range 88-108Mc/s. Brand new
and pre-aligned. 8ize 2§"h x 1}*w
x 2§4*d. For 6v D.C. at 2.8mA.
AM. Gang fitted with trlmmers
which can to

in 8 ohms with EMI 13" x 8° bass
speaker with parasitic tweeter £8-50 Carr. 65p

LOUDSPEARKER BARGAINS
5in. 3 ohm £1-05, P. & P. 15p. 7 X 4in. 3 ohm $1-15, P. & P,
20p, 10 X 6in. 3 or 15 ohm £1.80,P & P. 30p, EM.I.
8 x Bin. 3 ohm with high flux magnet $1.62, P. & P. 20p

EM.I. 13} x 8in. 3 ohm wlth high flux ceramic magnet
£2-10 (15 ohm £2-25), P. & P. 30p. EM.I. 18 x 8in. 3, 8
or 15 ohm with two inbullt and net-

from 5 to 15 ohma. Compact design, all parts
supplied including drilled meml\work high quality
ready drilled printed circuit board, attractive front panel,
knobs, wire, solder, nuts, holt&—\xo extras to buy.
8imple step by step instructions enable any constructor
to bufld an amplifier to be proud of. Briet specification;
Power output: 14 watts r.m.s. per channel into § ohms.
Frequency response -+ 3dB\12-30,000 Hz Sensitivity:
better than 80mYV jnto 1M (). Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to — 16dB, Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall 8ize 12*w, x 8"d. x 2§°h.

Fully detailed 7 page construction manual and parts
lst free with kit or send 18p plus large 8.A.E.

PRICES
AMPLIFIER KIT . £10-50 P. & P.15p
POWER PACK KIT 2300 P. & P. 30p
CABINE 23.00 P. & P. 30p

(Poat Free it lll nnm purchued at same time

Full after aales service

Also available ready built and tested £20-50. Post Free.
Note: The above amplifier is suilable for feeding two mono
sources into inpuls (e.g. mike, radio, twin record decks, cte.)
and will then provide mizing and fading facilities for med-
ium powered Hi F{ Discotheque use, elc.

3-VALVE AUDIO
AMPLIFIER HA34 MK .
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready bullt on
plated heavy gauge metal
chassis, size 73" w. X 47 d. x
43” h. Incorporates ECCS3,
EKLS84, EZ80 vaives. Heavy
duty, double wound mains
4 transformer and output trans-

work 24.80, P. & P. 80p. EMM.I. 13 X S8in. twin cone
(parasitic tweeter) 8 ohm #2286, P. & P. 30p.
BRAID IEW 1"ln 15w. H/D Speakers, 3 or 15 ohms,

A.M. aerial and osciliator circuits
it required, LIMITED NUMBER.,
Only 22.85 post free. Connection
details supplied.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS,
For TOS, complete with mica’s and bushes. 8ize 23 x
8" approx. 26p pair, P. & P. 5p.

HIGE GRADE COPPER LAMINATE BOARDS.
8 X 6 X in. FIVE for §0p. P. & P. 13p.

British mlker. Now

former matched for 3 ohm
speaker. SBeparate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Ontput 4} watts. Front
pmel can l;e det.whed and leads extended for remots

wlth Hlﬂnx cemnio ferrobar et

Guitar models: 25w. 88-80, 85w. £8.50. P. & P. s8p
EMI 8jin. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Avaflable in 3 or 8 or 156 ohms 83p
each. P. & P. 13p.

12in. “RA” 'rwu CONE LOUDSPEAKER. 10 watts
peak handling. 8, 8 or 15 ohm £2-20, P. & P. 30p.

36 ohm SPEAKERS 3in. only 63p P. & P. 15p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

8ize 113" x 144" x 14” deep. Weight 190z. Power
handllng 20W r.m.s. (40W peak). Impedance 8 ohm only.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angied and rotated in any direction. 6 section Lacquered
Brass. Extends from 6in. to 22¢in. approx. Maximum
diameter #in, 28p each. P. & P, 5p.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-256-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 ampa full wave. 8ize 8in. long x 3}in. wide x 8in. deep,
Price 81-78 P. & P. 30p.

40Hz—20kHz. Can be mounted on celllngs,
walle, doors, under tables, ete., and used with or without
baffle. .8end 8.A.E. for full details. Only 2575 each.
P. & P. 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 854 in. wide. Usually £1-78 yd., our price 78p yd.
length. P, & P. 15p (min 1 yd.) 8.A.E. for

with knobs, valves, etc.,
wired and tested for only 24.75. P. & P. 36p,

HSL “FOUR” AMPLIFIER KIT. 8imilar in appearance
to HA34 above but employs entirely different and
advanced circuitry, Complete set of parts, etc. £3-98.
P. & P, 40p.

HARVERSON’S 3UPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage, Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 8in. deep x 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

FEW ‘2.15 ga.p& P.

ONLY,
BARGAIN PRICE

HI-FI STEREO HEADPHONES
Adjustable headband with coinfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug Freqnency response 30-15.000Hz. Matching

MAINS TRANSFORMER. For it 1
Pri 200/240v. Bec. 9-0-9 at 500mA. 70p P & P. 13p
Prl, 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 18p
Prl. 200/240v. 8ec, 10-0-10 at 2 amp. £1-38. P. & P. 30p.
Tapped Primary 200-220-240v. 8ec, 21.6v. at 500mA.
83p. . & P. 13p.

4 AMP BATTERY CHARGER TRANSFORMER. Brand
new, For 6 or 12v. 240v. Primary. 8econdary volts rms
off 1oad 10v and 16-5v, Overall size approx. 2}* x 2}* x
8. Weight 3tbs, Limited number at $1:85. P. & P. 35p

HANDBOOE OF mnm'ron
EQUIVALENTS AND SUBSTITUTES

A must for servicemen and home constructors.
Including many 1000°s of British, U.8.A., Furopean
and Japanese transistors. ONLY 40p, Post 5p.

-16 ohms, Easily converted for Mono.
PRICE ”-NS, P. & P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE $1.05, P. & P. 8p

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFTER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
“battery or from H.T. line 200/300v. Frequency
response 15Hz—25KHz, Gain 26dB. 8olid encap-
sulation size 11” x 1}* x }°. Brand new complete
with instructions, Price 88p, P. & P. 13p.

CENTRE ZERO MINIATURE MOVING COIL METER,
100uA. For balance or tuning. Approx. size 1° x 1” x }*
deep. Limited number. 78p. P. & P. 10p.

10/14 WATT HI-F1
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS84s in push-pull.
8uper reproduction
of both music and
speech, with negli-
gible hum, Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output t

stormer to
mateh 3-15 () speaker and 2 independent vo ne controls,

and separate base and treble controls re provided
giving good lift ‘nd cut, Valve line-up 2 } .84s, ECC83,
EF86 and F.c) rectifier B8imple instruction booklet
13p (Free with parts). All parts sold separately. ONLY
8797 P. . P, B5p.

Open 9-5.30 Monday to
Saturday

Early closing Wed. | p.m.
A fow minutes from South Wimble-
don Tube Siation.

(P/ease write clearly)

HARVERSON SURPLUS CO. LTD. learl)
170 HIGH ST., MERTON, LONDON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA.

CHARGRS | QUOTED  APPLY
Tel.: 01-540 3985 | 5o vk oxgy. P. & P. OX
OVERSEAS ORDERS CHARGED
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FIND BURIED TREASURE!
Transistorised Treasure Locator

This fully portable transise
torised metal locator detects
and tracks down buried metal
objects—it signals exact loca-
tion with loud audible sound
(no phones used)—uses any
transistor radio which fits
inside—no connections needed.
FINDS GOLD, SILVER,
COINS, JEWELLERY,
ARCHAEOLOGICAL PIECES
EYC. ETC. Exiremely sensi-
tive, will signal presence
of certain objects buried
several feet below
g ground Noknowe
ledge of radio or elec-
tronics required. Can bs
Buflt with ease in one short evening by anybody
from 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. (Sectional handie as
illustrated 95p extra). Parts available
separately. Made up looks worth £15!

Eavesdrop on the exciting world
of Aircraft Communications

V-H.F. AIRCRAFT BAND oxLY,
ONVERTOR {90
Lulm in to AIR-

LINES, PRIVATE PLANES,
JETPLANES. Eavesdrop on
exciting cross talk between pilots,
ground approack control, air-
port tower, Hear for yourself
the disciplined voices hiding
tenseness on lalk downs. Be
with them when they have to take nerve
rlppmg declslons in emergencies—'l‘une into
1 distress fre . Covers

SHORTWAVE
TRANSISTOR
RADIO

only

£2Th

Anyone from 9 years
up can follow the
step-by-step, easy as
ABC tully ilh da ins—

ELECTRONIC ORGAN

omx £3:7

Don’t confuss

with ordinary
electronic organs that
simply dlow air over mouth-organ lype reeds eic.
Fully transistorised. SELF CONTAIRED
LOUDSPEAKER. JFificen separate keys span
two full octaves—play the *“‘Yellow Eose of
Texar", play ‘' Silent Night"', play “' Auld Lang
elc. ete. You have the thrill and

it

Syme’ »

tructions.

No soldert

of buildi with the

76 stations logged on rod aerial in 30 mins, —

Raussia, Africa, USA, Switserland, etc.
Expeﬂence thrills of world wide news, sport,
music, etc. Eavesdrop on unusual broad-
casts. Uses PP3 battery, 8ize only 3° x 43"
x 1§” Only £2-75 + 20p p. & p. Kit includes
cabinet, screws, instructions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER
ONLY o

£328

CAN'TSLEEP
AT NIGHTS?
DO YOU
WAKE UP

IN THE NIGHT AND CAN'T GET OFF
TO SLEEP AGAIN? WOULD YOU
LIKE TO BE GENTLY SOOTHED OFF
TO SATISFYING SLEEP EVERY NIGHT?
Then build this ingenious electronic sleep
inducer. It even stops by itself 30 you don’t
have to worry about it being on all night! The
loudspeaker produces soothing audio-
frequency sounds, continuously repeated—
but, as time goes on the sound gndunlly

of playlng a real, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering Decessary, 8imple as ABC to make,
Anyone over nine years can build it easily in
ona short evening following the fully illusirated
step-by-siep, simple instructions. ONLY 28-28

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

on $245

Amazing Radio Construc-
tion set ! Become a radio
expert for £1-87. A com-
plete Home Radio Course.
No experience needed.
Parts including
simple instructions

for each design, Iilus-
trated step-by-step plans,
all transistors, loudspeaker,

personal phone, knobs, screws,

etc. all you need, Presentation box

45p extra asillug. (if reqn].red) (parts available

+ 25p p. & p. for kit, lacluding case, nuts,
acrews, simple instroctions, etc. 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

TOR MODULE. Ready built
and tested—just plug in a PP3 battery and
‘phones and it’s working. Put it in a case,
screw a handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY
WORTH ABOUT £20! Extremely sensitive

the aircraft includi
HEATHROW, GATWICK, LU'I‘ON RING-
WAY, PRESTWICK, ETC. ETC. CLEAR AS
A BELL. This fantastic tuliy transistorised
instrument can de built by anyone over nine
in under two Aours. No soldering necessary.
Fully illustrated simple instructions take you
step-by-step. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables). NO COXNECTIONS WHAT-
EVER XEEDED. SEND ONLY £2-85 +
20p p. & p. for kit including case, nuts,
acrews, wire, etc. etc. (parts available
separately).

less and I til they

cease altogether, the e]‘ect it has on people
i3 amazingly very similar to hypnosis. A con-
trol is provided for adjusting the length ot
times, etc., ail 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, tully illustrated instructions
included. No soldering necessary. Works oft
tandard ical

y
8ize only 8% x 43" x 1}*—take it anywhere.
Kit includes case, nuts, wire, acrews, etc.
SEXD £3-25 + 25p p. & p. (parts available
separately).

CONCORD ELECTRONICS LTD. (PW5U) 8 Westbourne

earth, sand, rock,
water, etc,—EASILY, LOCATES COINS,
GOLD,SILVER,JEWELLERY, HISTOBI-
CAL RELICS, BURIED PIPES, ETC.
Signals exact location by ‘‘beep’ pitch
increasing as you near buried metallic
objects. So sensitive it will detect cerlain
objects buried SEVERAL FEET BELOW
GROUXD | GIVEB CLEAR SIGNAL ON
ONE COIN | #4-96 + 30p carr. etc.
(High qmllty Danish Stethoscope head-
phones £8-78 extra if required.)
EXAMIXE AT HOME FOR 7 DAYS. YOUR
MONEY REF UNDED IN FULL IF NOT 1009,
DELIGHTED.

ly) no sold y. Send
£2-45 + 20p p. & .
SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOISE POL- | i
LUTION—SOOTHES YOUR [|f @
NERVES | Don’t under- W7

estimate the uses of this fan-
tastic new design —the
RELAXATRON is basically a F
pink noise generator. Besides fﬂ
being able to mask out "’\,\_J“\K
extraneous unwanted sounds,

it has other very interesting Only
‘properties. For instance, o
many people find a rainstorm

mysteriously relaxing, a large

part of this feeling of well-being can be
directly traced to the sound of falling rain-
drops!—a well known type of pink boise,
IF YOU WORK IN NOISY OR DIB-
TRACTING SURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, IF
YOU FEEL TENSED, UNABLE TO RE-
LAX—then builld this fantastic Relaxatron.
Once used you will never want to be without
it—TAKE IT ANYWHERE. Uses stan-
dard PP3 batteries (current used so small
that battery life 1s almost sheif-life). CAN
BE EASILY BUILT BY ANYONE OVER 18
YEARS OF AGE using our unique, step-by-
step, fully illustrated pians. o soldering
necessary. All parts including case, a pair
of crystal phones. Components, nuts,

screws, wire, etc. no soldering.
22-75+25p p. & p. Parts avaﬂabh separately

Grove, London, W.2. Callers welcome 9 a.m.~6 p.m. Inc. Saturday

M. X B. COMPONENTS (LEEDS) LTD.

(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 Station. Everything for the HAM. Give us a
call, GBBUU at your service.

PYE AM25B VANGUARDS. 12v Boot mounting radio-teiephones.
20 watts RF output from QQVO03/20A. High-band and low-band in
stock. Ideal for 2 or 4 metre mobile operation. Less mike, controf
box and Speaker. £20 each plus 90p carr. UK,

BRAND NEW SIFAM. 2{- sq 25-0-25uA meters.
NLY 95p each plus 10p carr. UK.

RCA POWER TRANSISTORS TYPE 2N3773 on hefty heat sink.
Ideal for high power Amps.
60p each or £I a pair plus 10p carr. UK.

9 TRANSISTOR 455 Kc/s IF STRIPS. Ideal basis for Receiver.
ONLY £1-20 inc. carr. UK.

ideal

EX-GPO TELEPHONES. Used but in working condition.
TWO for £2 inc. carr. UK.

for intercoms.
QQVO3-10. Ex equipment. THREE for £1 plus 10p carr. UK.

BRAND NEW CR300 RECEIVERS. £25 inc, carr. UK,

EDDYSTONE 770U Mk !l RECEIVERS, As new £I.20

STRONG ETCHING FLUID, } Pint Plastic Bottles.
40p each plus 10p carr. UK,

BRAND NEW 12} sq 500,A METERS.
ONLY £1:20 plus 10p carr. UK.

Send SAE for full list with many bargains of general interest.
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JERIVIYN

20p

BARGAIN PACKS

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

1N4148 Signal Diode 18 for 50p
(=1N914)
1IN5060 1 Amp Rectifier 400V.
(=A14D) avalanche protected 7 for 50p
2N2923 NPN Silicon Transistor

hfe 90 - 180 (25v) 7 for 50p
2N2926 NPN Silicon Transistor
(Red) hfe 55-110 8 for 50p
2N3391A SiNPN HiGain (250 -500)

low noise transistor 3 for 50p

2N3402 Medium power (driver)
900mw 25v Hfe 76 -225 6 for 50p

ceu

1.6 amp general purpose
25vSCR in TO5 case

3 for 50p

Post and packing 10p for 1 or 2 packs; 3 packs or

more post free.

Order any quantity, till sold (but we regret packs

cannot be subdivided).

Jermyn industries,
Vestry Estate,
Sevenoaks, Kent.

P.O. or Cheque payable



m——1 ELECTROVALUE

AND TO SPECIFICATION

No surplus, clearance lines or
manufacturers’ seconds.

BIGGER, BETTER
THE NEWEST

APPOINTED DISTRIBUTORS FOR

woir o SOLDERSTAT

WOLF
By a world famous maker. Lightweight

SOLDER
IRON

Electronic Component
Specialists

SEMI-CONDUCTORS

@Allpower typesinclude FREE insulating sets.
@ Many more in stock—all at competitive prices

ELECTROVALUE high quality solder iron (A.C. Mains) 1N914 5u{AC142H  25p|BDIS1 79p
type HMB, 16 or 24 watts. (Man 1N916 10p|{AC142HK  20p|BD182 86p
other types av-nlh.ble up to heavy dnty) £I 70 1N1788A 24p | ACI53K 22p | BD138 38p
I 972 De-soldering brald 61t 47p. 1N8754 20p | AC1768 16p | BD136 44p
1N5399 21p | AC176K 17p |[BDY20 93p
IN5402 28p | ACIS7K 17p | BF116 28p
CATAI_OGU Add good 1844 9p|ACY17 81p|BF167 18p
SIEMENS CAPAGITORS iumt.. | it gid imann i
N 2N696 17p| ACY19 23p | BF177 26p
0. 2N6897 18p| ACY20 20p | BF104 14p
Thesge electrolyte capacitors are all in the same style and eolour md greatly 2N708 12p|ACY21 21p { BF195 15p
More pages, more lines, more up- enhance the appearance of the finished artlcle when built. With axial IND30 28p| ACY22 21p |[BF254 14p
to-date Informatton {ncluding I.Cs, leads and clearly marked polarity. 2N1182 20p| ACY30 63p | BF265 15p
more bargains, more diagrams. 0-47,‘1rd/1oov 2:2/100V., 4-7/100V.—7p : 10/100V., 8p: 22/100V., 9p: 2N1802 19p|ACY40 17p |[BFX29 s1p
Due very shortly. Price, post free 470uF[16V., 47uF[100V., 220{35V., 100/83V., 470/26V. 12p: 220/50V., 2N1303 19p| ACY41 18p |BFX84 26p
10 1000/16V., 470/ V., 220/63V., 100/100V., 18p : 1000/26V., 470/50V., 22p 2N1304 26p| ACY44 31p | BFX85 32p
P 2200/16V., 1000/35V., 220/100V., 27p : 4700/16V., $9p. Bee our Iatest cata- | 2N1305 26p | AD142 50p | BFX87 20p
logue for full range. 2N1306 33p|AD149 58p | BFX 88 26p
2N1307 33p| AD150 50p | BFY50 23p
AMPLIFIERS 2N1809 36p|AD161/AD162 |BPY51 20p
o — 59/ — 9° e
11 26p| AF114 D 0 6p
30 WATT BAILEY PARTS RESISTORS 1 0 A) 5 A) 2 A) 2N1893  Bdp|AF1I5 24p | BY184 45p
Transistors and PCB for one 2N2147 95p|AF116 22p|BY288 18p
channel 56-48 Code Power Tolerance }Iange Values 1to® 10to 9?& 5 100 up 2N2218 34p | AF117 22p B;xss-soo 88p
Capacitors, reslstors (metal Oxide), I OhIng (see note below) 2N2218A 44p|AF118 82p | BYX38-300R 88p
and transistors, one channel. 28-41 g %/2ow 5% 82-220K Elg [ 8 7 2N2219 38p | AF124 24p | C407 170
18W 59 4-7-470K E24 1 0-8 07 2N2270 62p | AF125 24p {0762 19p
Complete  unregulated  power ¢ 1/4W  10% 4-7-10M E12 1 0-8 0-7 2N2369A 19p| AF126 22p | EA403 10p
supply pack. 2475 c 1/2W 5% 47-10M E4 12 1 0-9 2N 2483 35p| AF127 22p|EB383 10p
Sultable heatsink 10DN400C. 55p [ 1w 5% 4-7-10M E12 2:5 2 19 2N2484 42p ) AF130 83p | EC401 18p
wow 1€w // T ‘1)02-%9 mg 4 3-5 g 2N2646 47p A§280 36p | EC402 17p
MAINLINE LIPIE: 10% +£1/2001 0-22-3- 7 2N2904 38p| ABY26 27p|NKT211  25p
ANP RIKITS WW 3W 5% 12-10K  E18 7 7 [ 2N2905 44p | ABY27 36p|NET212  25p
;g:ve'o mntltn amplifier module kit WW W a% 12-10K K18 9 9 8 xgzoou 47p|ABY28 27p|NKT218  25p
60 nett. e 2N 2924 20p | ABY20 86p{NET214  23p
K Codes : C=carbon film high stability low noise oON2925 aoplAUIIL 97p |NET217 50p
Power supply kit £6-00 nett MO =metal oxide Electrosil TRS ultra low noige 2N2926 11p; B30C250 24p { NKT261 21p
Suitable pre-amp kit $6-85 nett ’ 2N 3053 27p| B1912 66p|NKT271  18p
(less chassis & panel) ‘WW =wire wouad Plessey 2N3054 60p | B5041 72p |NKT274 18p
- Values : 2N 3702 13p | BAI02 25p|NKT408  85p
Above ‘for mouo only. E12 denoten sertes: 10, 12, 15, 18, 22, 27, 83, 39, 47, 66, 68, 82 and thelr decades [ 2N3703 1sp| BAL30 22p|NEKT405 799
E24: as E12 plus 11, 18, 16, 30, 24, 30, 36, 43, 51, 82, 72, 91 and their decades. | 2N3704 ASp[BALIS 27p NKT6I3F  80p
%’%EI““?UI_ l;)?lﬁglngofn m‘;jﬁ_"ggﬁ Pricos are in pence aach for same ohmic value and power rating, NO T mized values. gg;;gg }:g Ba}gg B igg g‘)&l,;aur‘ 2;:
cabinet—2 power amps, pre-amp [| (/9n0Te Sractions of 11 on tolal value of resisior order). 2N3708 10p|BB103/G  16p|0AB0 6p
conatrol unlt, power supply’a\sm‘la 2§3709 11p gg%gg 11p 8281 gD
and matched controls, nett $38- VEROBOARD ; SWITCHES ; INDICATOR LIGHTS ; DIN CONNE: L ote. | 2N3710 13p 12p 5 p
L2f UTORA gguu 13p %m 21p 8A200 13.’}
3794 15p| BC1256 15p | 0A202
MULLARD polyester C280 series ZENER DIODES 2N3619 23p | BC126 29p|0CL9 50p
250V 20% 0-01; 0-022; 0-033, 0-047 8p ea. 0-068; 59% tnll range E24 vaiues; 400mW: 2:7V to 30V 18p each 2N3820 53p| BC140 30p(0C28 42p
01, 0-15 4p, 0-22 5p, 10%: 0-33 7p, 0-47 8p, 0-68 11p, élvlv ss‘v to s'zv1 %7‘% “cmh 1 zzw:4 4 7:lumt75v zﬂ&ppe..ch ggggg: ggg ggi:g lg: gggg zg’l;
. K 2 L * e
1uF 14p.1-5uF 21p, 2-2uF 24p. p to increase rating to 3 watta (type ) 4p. 2{:‘036 550 %gi;g %on 0C38 gsp
R A DROM ThArK Dare wm— %4058 13 0C41
MULLARD SUB-MIN ELECTROLYTIC | CARBON TRACK POTS INioss  loo|poiss  liojocas  dmm
0426 range axial lead 6p each Double wiper ensures minlmum noise level. Long spindles 2N 4060 11p | BC177 14p |OC70 21p
Values (uF/V): 0-64/64; 1/40: 1-8/25; 2-5/16: 2-5/64; 4/10: Single gang llnear 100}, to 2-2M Q0 2N 4061 1lp|BC178 18p|0C71 88p
4/40; 5/64; 6:4/6-4; 6-4/25; B/4; 8/40; 10/2-6; 10/18; 10/84; Single gang log 47K €1 to 2-2M 12p 2N4124 18p | BC179 14p | OCT75 40p
12-5/28; 16/40; 20/18; 20/64; 25/6-4; 25/26; 32/4; 32/10; Dua) gang linesr 47K Q to 22M Q 4gp f| 2N4126 27p | BC182L 11p|0C81 26p
32/40; 32/64; 40/18; 40/2-5; 50/6-4; 50/25; 50/40; 64/4: Dual ganglog 47K Qto 2-2MQ 42p J 2N4284 24p | BC18SL 10p | 0C81D 26p
64/10; 80/2:5; BO/16; 80/25; 100/6-4; 125/4; 125/ Log/antilog 10K, 47K, 1M Q only 42p § 2N4286 15p| BC184L 11p|0C83 28p
125/16; 180/2-5; 200/6-4; 200/10; 250/4; 320/2-5; 320/6- Dual Concentric—in any two values 60p 2N4289 15p| BC186 42p | OC84 25p
400/4; 500/25. Any type with 2A D P. mains switch, extra 12p § 2N4201 15p| BC212L 16p | P346A 26p
Please nole: only decades of 10, 22 and 47 are available 2N4410 24p | BC213L 16p | 82CN1 10p
LARGE CAPACITORS within ranges guoled. 2N 4991 62p gguL 18p [BD1 }09
—————— e ] 2N50682 6lp 57 9p |8D4 2p
High ripple current typea: 1000/25 £8p; 1000/50 4lp;
1000/100 88p; 2000/25 37p; 2000/50 57p; 2000/100 81-44; |OW/ 15Q BAXANDALL SPEAKER P Ain| 200 Ry 480
2500/64 77p; 2500/70 98p; 5000/26 62p: 5000/50 4110; f§ , i by P. J. Bazandall an . Bkl 490 | oo 1ipjWI0eBT" (o
5000/100 3291, Aviaes) 2 P 4 e
lens Worlgn (Cs)mplelt; klt. it‘;e splzrt eq;lllur and :g?.gl 89p ggggg 17p | WP02 gl‘ip
special cabinet 187 x 12 x 10°) cut to size. 361 58p 49p | ZT X800 D
SIEMENS' 5% TOLERANCE Carr. free in UK. wett £]13.90 || 10282 68p{ BC301 $7p|ZTX301  16p
POLYCARBONATE CAPICITORS . ikl 103% zsp BCHO: gg :;gg’; ::D
250V up to 0-1mF, 100V 0-1mF and above. P
001, 012, 0-015, 0-018, 0-022, 0-027 8p CARBON SKELETON PRE-SETS Aci26 20p| BCY31 0 7rX304  27p
0033, 0047, 0-056, 0:068, 0081, 0-01, 03, 012, 035, || Bmall high quality, type PR, linear only 10001, 220 o 20| DoYI0 180/ 7rx350  20p
018, 0-22, 8p. = - 47002, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, [ 4S128 3‘4'3 o] {g; ZTX331  27p
0-33, oss '9p, 047, 10p, 0-56, 13p, 0-68, 16p. elih:zu? 5M, 10M (2 Vertical or horizontal mounting 5p AGHIHE 370 |BDisc o8| zrxs00 18p
Handbook of Transistor Equivnlent a.nd Bubstitutes 40p
of Teated T 40p DISCOUNTS
Colour Code Wall Chart 180 R 109 on orders £5 to £15. SPECIAL OFFER OF SIEMENS
EngloccrsiRet Handbookld Tables 400 § 159 on orders over £15. No discount on ftems marked | 2N3055 POWER TRANSISTOR
(P/P on above ordered separately, add 3p). ez- Prices subject to alleration without notice.
with free Insulating set
$-DeCS POSTAGE AND PACKING Made and checked to Biemens

8-DeC £1-44, Four pack £5-10, DeCSTOR pack £2-88.
T-Dec, may be temperature-cycled (208 points), £2-88.
uDecA, 23-18, uDecB, 88-84. Also 1.C. carriers.

Hee ounr latest catalogue No. 8 for full range.

Free on orders over £2. Please add 10p if orders uader £2.-
O’seas orders; carr. & insurance charged at cost.

U.S.A. CUSTOMERS are invited to contact ELECTRO
VALUE AMERICA, P.0. Box 27, Bwarthmore, PA 19081,

renowned high standards of
Bpecification and reliabillty,
special ELECTROVALUE

price. soP

ELECTROVALUE

(Dept. P.W. 572) 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 1965

Telex 264475




(25 HIGH-FIDELITY STEREO xc CKASE, prs]

Four fully wired units ready to AT%I_‘:!A&KCT(;}'{E % TA12 AMPLIFIER
* ?vgt}t))sﬁm 3‘(,);';\61&]:}1]2‘],55}1{“;15 + 15 “v%g'{;{%dn(]);%l‘ h;’S + 6'5 watt in veneered
% GOLDRING G¥S0 Magnetic P.U. Send S.A.E. for * %ﬁﬁfﬂvﬁhc‘ﬁ?nffﬁaﬁ'ﬁu?u
cartridge with diamond stylus coloured brochure & 4

% PAIR OF STANWAY II Speaker
Units

Special Total Price 7'

Carr. £1'50

Terms: Deposit £13 and 9 monthly

payments £9-35 (Total £97-15).

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

¥ Goldring GL69 II Transcription
Turntable on Plinth as illustrated

% Goldring Magnetic P.U. Cartridge.

Il

% Pair of Stanway 11 Carr.
speaker units, . £1-50
Special Total Price Matching as r ded

showing other money
saving offers,

lllll

performance,

Terms: Deposit £15 and 9 monthly
payments £10-60 (Total £110-40).

‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

| % Moderate sise only 26x 14 X 10in.

: s COMPLETE KIT
|k Berout 3020000 e, e td5 £23

% Perlormance comparable with units costing considerably more.

Conaists of (1) 12in. 16 watt Bass unit with cast chaasis, Roll rubber cone
surround for ultra low resonance, and ceramic magnet. (2) 3-way quarter
sectlon serles cross-over system (3) 8 x Bin. high Alux middle range speaker. (4) High
efficlency tweeter. (5) Appropriate quantity acoustic damping ‘'material. (6) Handsome
Teak veneered cabinet. (7) Circult and full instructtons. Terms: Dep. #4-60 and ® monthly
payments #2-47 (Total £26-88)

EMONSTRATIONS AT ALL BRANCHES

3 DY DO 4 qn g REQ A P R
Individual Ganged Controls: Bass, Treble, Volume and Balapce. Printed circult con-
struction empioying 10 Transistors plus Diodea Output rating I.H.F.M. Frequency
range 20-20,000 c.p.s. Bass Control + 12db. Treble Control + 13db. Belector uwltch
for P.U. or Tapef{Radlo. For I output

for
Package prices apply providing all mdnndual units are purchased
from any branch within 3 months, See leaflet,

impedances of 3 to 15 ohms. For standard 200-
250v. A.C. malns operation. Attractive Black and
Silver finished metal facia plate and matching
control knobs.

COMPLETE XIT OF PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT and
comprehensive wirlng Carr.
diagram and Instructions £| I '50 40p

Ol' FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £14-89 or
dep. £2-20 and 9 monthly payments #1-70 (Total £17-50).

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range £5 95 Carr.
ensure surprisingly realistic reproduction.

OR SENIOR 15 WATT INCLUDING £6 9 Carr.
HF126 15,000 LINE SPEAKER 35p

% PAIR OF DORCHESTER
Loudspeaker Units
Special Total Price £ 59
9 Or D;Jposit £9 and
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 .
d CS90 Carr. £1:25
Or Deposit £8 and 9 monthly pay-
ments £5-58 (Total £58-22)
Trans. Plastic cover £3-15 extra.
Cabinets latest style Satin Teak veneer. Acoustically lined or filled
sooustic damping. Ported where appropriate. Credit terms available.
DORCHESTER (Illustrated) 8ize 16 X 11 X 9in. appr. Range 45-15,000
c.p.8. Bating 8-10 watts. Fitted High flux 13 x 8in. ‘9 5
Dual Cone speaker. Imp. 3 or 15 ohms. Carr, 40p.
STANWAY Il Bize 20x 103 X 93in. approx. Rating 10 watts. Inc. 13x 8in. speaker
with highly flexible cone surround, long throw voice coll and 10,000 line magnet. High
flux tweeter. Handsome Soandinavian design cabinet. Range 35-20,000 c.p.s. Imp.
8 ohms. Glves smooth reallstic sound output. See ‘package offers’ for £|1 85
illustration
R.S.C. TAI2 MKIII 6-5-+6-5 WATT STEREO AMPLIFIER
FULLY TRANSISTORISED, SOLID STATE GOISTRVGTION
HIGH FIDELITY OUTPUT OF 6-5 WATTS PER CHANN!
Deslgned for optimum performance with any crystal
or ceramic Gram. P.U. cartridge, Radlo tuner, Tape
der etc. % 8 te awltched input sockets
on each channel % Separate Bass and Treble controls
% 8lide 8witch for mono use v Bpeaker Output
$-15 ohms % For 200-250v. A.C. mains % Frequency
Response 20-20,000 ¢.p.s. —2dB Harmonic Distor-
tion 0-39, at 1, 000 ¢.p.s. Hum and Nolse —70dB v Sensltivitles (1) 50mV (2) 400mV
(3) 100m{’ Outpu'. rating I.H.F.M. % Handsome finish Facla plate & Knobs.
COMPLETE KIT OF PARTS WITH FULL £ I 5 socm- Factory built with £19.50
WIRING DIAGRAMS & INSTRUCTIONS, 40p. 18 mths. guaraniee *
Deposit £8 and 9 mthly pymts #2-16 (Total £22-88). Or in Teak veneer housing £23
Dep. $3 & 9 mthly payments 28-55 (Total £25-95). Bend B.A.E. for leaflet.
HI-FI SPEAKER ENCLOSURES MODERN DESIGN
Tesk veneer flnleh. Acoustically lined. All slzes approx.
Carr. 30p. per enclosure.
JE8 Blze 168X 11X 8in. Pressurised.

SE8 For optimum performance

Gives pleasing results with with any 8in. Hi-Fi
any 8in. HI-Fi speaker. £5'35 spea."k;r. Size 22X 15 X 9in ‘6'47
Ported.

SE10 For 8E18 For excint primcne with 12in

outstanding results
with 10in. HI-FI spkr. Hi-Fl speaker and Tweeter;£7_87

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high efficlency ceramlc magnets.
Treated Cone surround. “D" Indlt‘ntes Tweeter Cone ptoviding
extended frequency range up to 15,000 c.p.s. Impedance 3 or
8-15 ohms. PLEASE STATE CHOICE. Exceptional performance
lnt;gw cost,

08T 8~ 10W #£288 HFI20D 12 15W 847
HF102D 10 10W £3-40 HF128 12" 16W £56-50
HF120 12* 15W £425 |HF128D 12 15W £5-90

FANE 807 HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unlt for excellent sound quality, in suitable
enclosure. Cast chassls Roll P.V.C. cone surround and long throw volce
coll to  hleve very low fundamental resonance of 30 c¢.p.s. Tweeter
cone is fAitted to extend high note response. F‘requency range 25 Hz to
16 KHz. Gauss 10,000, Impedance 3 or 8-15 Q. STATE £3 85

‘WHEN ORDERING

Bize 24 X 156 X 10in. P'td. £6'74 Bize 25 x 16 x 104in.

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BM1. An all-dry battery eliminator. Size 5 X4} x2in.
approx. Completely replaces batterles supplylng 1:5v and 90v,
to battery radio where A.C. mains 200/250v. 50c/s Is available,
} COMPLETE KIT ABSEMBLED READY

WITH DIAGRAM £3 25 FOR USE £3 15

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

£00-250y. AC main 30-20,000 c.p.s. (3} 0,90
—2dB. Harmonic Dlutortlon 0. 3% at 1, 000 c.p.s. Beparate Bass and ¥

Treble ‘litt and cut* controls. 3 input sockets for Mlke, Gram, Radlo

or Tape. Input selector switch. Qutput for 8-15 ohm spkre. Max, sensitivity SmV
Output rating L.H.F.M. Fully enclosed enamelled case, 94 x23x58%in. Attractive
brushed sllver flnish facla plate 10} X 34in. and matching knobs. £1 5

Cnn

R.S.C. Mkill SUPER 30

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 Care.

leading manufacturers. asp

COMPLETE KIT OF PARTS

Or FACTORY BUILT with 12 months H PRINTED CIRCUITRY
guarantee. Dep. £5:75 and 9 monthly £33 75 TWENTY SILICON
payments £3-50 (Total £37-25.) TRANSI

Or FACTORY BUILT in cabinet as

Ilustrated. Dep. £7 and 9 monthly £38'75
q_nyments £3-98 (Total £42-91)

FOU

D|ODE
FOUR RECTIFIERS
ECHNICAL DETAILS (Appdlna to each channel where appropriate)

ONTROLS : BUTT SELECTOR (1) Dlsc (2) Radlo (3) Tape
2 ( Monn L. (5) Mono R (6) SPEA DIS. () Malns on/off.
Bass, Treble and Balance. PIUI Ceramlic Mag P.U. Swltch.

Complete kit of parts with tu)l wiring disgrams and instructions,
OR FACTORY BUILT WITH 12 MONTHS’ GUARANTEE £9-75
% SATIN SILVER METAL FACIA with black letter-

Ing. Black edged knobs with bright sllver centres.
BUTTON SELECTOR SWITCHING
% NEON INDICATOR
% JACK SOCKET FOR HEADPHONES
* CABINETED MODEL VENEERED IN SATIN

EIUI TABLE FOR ANY MODERN PICK-
UP CA RIDGE CERAMIC or MAGNETIC,
REGARD LESB OF PRICE. WE RECOMMEND
USE WITH THE BEST ANCILLARY EQUIP-
MENT THAT CAN BE AFFORDED,

OUTPUT: 15 watts R.M.S. (ContInuous) into 8 ohms.
watts R.M.S. (Contlnuouu) Into 15 ohms.

HUM & NOISE —75dB Min. Vol. —85dB Full Vol. HARMONIC DISTORTION
FREQUENCY RESPONSE: —3dB 7Hz to 70kHz 0-19 at 1000 Hz 10 Watts
TREBLE CONTROL: +16dB to —12dB ut 14 I(H

88 CONTROL: +17dB to —16d8B at CROSS TALK -—58dB
SENSITIVITIES Disc Mag.2-5mV. Csvamlc 35mV. Radlo 120mV. Tape 120mV.
REAR PANEL 8 OCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radlo.
) Tup?’Amp Plus pair for tapa recorder signal take off and 2 pairs for speaker
connections.
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50 WATT
SPEAKER

HEADPHONES
MICROPHONE

SEND S.A.E. FOR
DISCO LEAFLET

ISGOTHEQUE EQUIPMENT

izl
50 WATT

100 WATT AMPLIFIER

SPEAKER

TWIN TURNTABLE
WITH PRE-AMP

SAVINGS ON

PACKAGE OFFER

Al units availablo separately
FAL ¥G1/2A Console

100W Power Amp!.lﬂn

[t ] ;. High Quality Headphones

tohing Microphone fitted to
;urlphonel

F.G.1/2A DISCO CONSOLE
Incorporsting twin Garrard 8PS5
Mk.II turntables and Sonotone
STAHC Ceramio Cariridges with
dlamond  stylii. Separate Vol
controls for each turntabls, Also
MONITOEING FA plus
“Treble and Bass Controls. Beparate
input for ‘mike’ with vol. control
:‘.'m:h -m:“ulz Rexine covered

abinet ,
Carr. £1-25 ‘69

Carrying straps £1-25 oxtra
it req

Speakers black
rexine covered Sixe approx.
18" % 18" x 8-

TOTAL COST OF
ALL TLLUSTRATED *
UNIT8 Carr. £2-60

Terms: Deposit 330 and 18 monthly | Terms: Deposit 215 mdﬁmont
payments of $7-50 (Total £185) payments of $6-75 (Total £75- 76)

FANE ULTRA HIGH POWER LOUDSPEAKERS

TYPE C48S 25-30 WATTS
Overall size approx. 48 x 10 x 5in.

payments £2 (Total 881)
TYPE C4100 100 WATTS

Fitted four 8 high flux 8 watt apeakers
Terms: Dep 28 and 9 mom.hly£|7'7s
Carr. 650p.

inc. four 12 50 watt speakers for conserva-
tive rating. Extra heavy construction. 8ize approx. 58 x 16 X 10° Acoustically
2 filled and Rressurised ‘Termn: Deg £11 and 9 mthly. pyu. 2875 (Tom] $71.76). Carr. £1

R.S.C. COLUMN SPEAKERS 'DEAL FOR VOCALISTS
All types 16 Ohms coversd in Rexine and Vynalr
TYPE €4100 IS ALSO SUTTABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

AND PUBLIC ADDRESS

TYPE C412S 50 WATTS .
Fitted four 12 11,000 line 156 watt
speakers: Overall size approx, 56 X 14 X 9in
Terms: Dep. $4 and 9 monthly pay- £3|
ments £3-37 (Total #34-88) Carr, 75p

£65

TERMS: Deposit 24 and 9 monthly pa;

FULLY GUARANTEED. I d and Interl

RS.C. Al0 30 WATT ULTRA LINEAR
HI-FI AMPLIFIER

4 3dB 30-20,000 c/s. All high grade components. Valves
EF86, ECC83, 807, 807, GZ34. Beparate Bass and Treble Contrrols,
Sensltlvny 36 millivolts. For Hligh Impedance microphones.
For Clubs, 8chools, Theatres, Dance Halls, Outdoor Functions,
etc. For Electronic Organ, Gnﬂu. String Bul. efo. Gram, Radio

or Tape. Two separate Inputs with vol. controls permit
for mixing purposes, 200-250v, 50 cfs A.C. mains. For 3 and 15 ohm speakers. Com-
plete Kit of parts with wiring diagram and instructions. Twin-handled perforated cover
#1-90. Or factory built with EL34 output valves and 12 months’ guarantee for $19-75

Highly- sensitive. Push-Pull high
output, Hum level —~70dB. Response
¥86,

such as “mike” and Plck-up etc. to be used

£15.75

Carr. 65p

ents of £2-10 (Total £28-90). 8end 8.A E. for leaflet.

Al pnwer ratings are R_M.8. continuous. 2 YIABB' GUARANTEE
h flux ceramic magnets. All carr

‘POP' 100 | ‘POP’ 60 ‘POP’ 50
18” 100 Watt 15" 60 Watt :?’o' ogo Watt
II4 ,000 gauss 8!/4[.2%0 gauss g £liu6:9o
£22 95 | £12.90 Dep 42 and 9
Dep: 26 and 9 Dep. 33:30 and 9 monthly pay-
mthly payments monthly payments, ments £1-30

£2-20 (Total £25.80) | £1-30 (Total £15).
FOR BASS GUITAR, ELECT. ORGAN, ETC.

{Total 218-80)
PAIR BUITABLE
ALL PURPOSES

FANE LOUDSPEAKERS ‘POP’ 25/2 12in.25 WATT

Dual Cone 15 {2 (for uses other than £6,75 Carr. or Dep. 41 and 9 mthly
Bags Guitar or Electronic Organ). free pa%ents 75p (Total

GROUP/DISCO EQUIPMENT PACKAGE OFFERS

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

d where

Primaries 200-260v. 500/s.

MIDGET CLAMPED 'l‘YPl 2] xzi x 23in,

250v., 60mA, 6-3v. 2a

250-0-250v. ) GDmA 3v

FULLY SHROUDED UPBIGH'I‘ IOUI"I'IIG

250-0-250v. 60mA, 6:3v. 2., 0-5-6-3v. 2a.

250-0-250v. 100mA, 6:3v. 4.., 0-5-6-3v. 3a.

300-0-300v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a.

300-0-300v. 130mA, 6-3v. 4a. c.t., 6:3v. 1a.
For Mullard 610 Amplifer

£ -40

880-0-300v. 100mA, 6-3v. 4a., 0 5-6-3v. 3a. £3.20
350-0-860v. 160mA, 6-3v. 4a., 0-5-8-3v, 3a.
425-0-428v. 200mA, 8-3v. 4a., c.t., bv. 3a.
425- 0 420v. 200mA, 6 -3v. 4a., ' 3v 3a., bv.

260-0-250v. 100mA, 6-3v. 3-5a.
250-0-250v. 100mA, 6-3v. 2a.
3560-0-830v. 80mA, §-3v. 2a.,
260-0-250v, 100mA, 6-3v. 4a.,
300-0-300v. 100mA, 6-3v. 4a.,
300-0-300v. 130mA. 8-3v. 4a., c.

Suitable for Mullard 510 Amv]me
3560-0-350v. 100mA, 6-3v. 4a., 0.
350-0-350v. 150mA, 6-3v. 4a.,

FILAMERT or TEAIHBTOB POWER PACK
Types 6-3v. 1-6a. 48p; 6-3v. 2a. 54p; 8-3v. 3s. 76p;
8-3v. Ga. 81 80; 12v. 1a. 85p; 1lv. 3a. or 2dv.
1-5a $1-85;0-9-18v 1}a $1-10; 0-12-25-42v 2a41-76..
CHABGER TRANSFOR! 0-9-15v. 1ia. 99p;
2{a. #1:10; 3a.81-25; 5a.81-45; 6a.81-65; Ba.42-00
AUTO (Step UP/step DOWN) TRAN
0-110/120v. 200-280-260v. 50-30 watts $1-10,
150 watts, 81-90 250 watis £2-75; 500 watts £8-75
OUTPUT TRANSFO!

RMERS
8tandard Pentode 5,000 Q or 7,000 to 3Q 50p
Push-Pull 8 watts EL84 t0 3 {Qor 15 Q..
Pluh (P)ul.l 10 watts 6V6, ECLS6 t0 3, 5, 8 or

£1-37
P\uh Pull EL84 to 3 or 15 {210-12 watts.. $1-36

0 | Push-Pull Ultra Linear for Mullard 510, etc. $8-20

Push-Pull 15-18 watts, sectlonally wound

6L6, KT66, etc., for3or15 0 ........ £21-99
Push-Pull 20 wait high quality sectionall:
wound EL34, 618, KT66 etc. to 3or 16£) £330

SMOOYHING CHOKES 150mA, 7-10H. 250
70p; 100mA, 10H, 200
380 Q

Q
1 80p; 80mA, 10H,
50p; 60mA, 10H, 400 Q2 85p.

SELENIUM EECTIFIERS F. W. (Bridged)
All 8/12v. D.C. output. Max. A.C. input 18v.

1a. 26p. 2a. 85p. 3a. 80p. 4». 65p. 6a. 80p.

F.AL PHASE 50 MK.III AMPLIFIER £34-95 PACKAGE PRICE
PR. FANE POP 26/2 25W L/SPEAKERS  213-50
Terma: Deposit 48.60 and 8 monthly — £45
payments of £4.72 (Total $48.98) £48-45
F.AL. PHASE 50 ME.ITI AMPLIFIER 23485 PACKAGE PRICE
PR. FANE POP 50 L/SPEAKEES 421 .80 carr.
Terma: Deposit 810 and 9 monthly — £52
payments of $8-25 (Total $87.25) 256-75
J.AL. PHASE 100 AMPLIFIER 28185 PACKAGE PRICE
PR. L125 50W L/8 in cabinets £87-00 carr.
Terms: Depoait and 9 monthly —_— £I 23 £2-50
payments of §12-50 (Total 8135-50) 2128-95
T.AL. PHASE 100 AMPLIFIER 20166 PACKAGE PRICE
4 FANE POP 50 L/SPEAKERS £2438-60 8 carr.
Terma: Deposit 815-95 and $ monthly T £99 95 T
payments of $10-80 (Total £110-45) 210555

HIGH QUALITY LOUDSPEAKER UNITS

TWO TONE REXINE AND VYNAIR FINISH
L1256 50 WATT Fitted palr of 12 50 watt high flux speakers for
conservatlve rating. Impedance 8-15 ohmas. Or deposit £33.50
24-30 and 9 monthly payts. of £3-68. Total “7-%‘; -

rr. 75p

N

i

L12 127 85 WA'I".I‘ 10,000 lines
16 ohma. Also !\I

L13 18- x 8~ 10 Watt
plied 10,000 lines 3 or 16 ohms.
covered Carr M’P State impedance required.

=

FAL PHASE 50 MkIll AMPLIFIER SOW
8oiid state, 4 Separately controlled inputs
Plus master vol. control. Ind. Bass and Treble
Controls. Protectlve circult to gusrd against

LOW DEPOSIT CREDIT TERMS
INTEREST CHARGES REFUNDED

AVAILABLE ON PURCHASES over £8
of parta excepted)
ON CREDlT SALES settled in 3 months
et et e e e VL LS

BLACKPOQL Asent) O & C Electronics

R.5.C. Branches listed below open all day Sats.

10 North Parade (Half-day Wed.).
BRADFORD orth Parade (Ha -YTelfzg“g

hurch Street
BIRMINGHAM 30/3| Great Weste urA‘r::d“e
1. 021-236 1279 (HI" day Wed)

damage from accidental shorts. Output for

Speaker/s 3 to 30 ohms. Size 17'x7'x7r

200-260v. A.C. malna.Output 50 watts music rating. £34 95
Or deporit 8725 & § monthly payments £3-50. 'I‘ohl 38-78. 76p

RSC BASS-REGENT
50 WATT AMPLIFIER

A powerfui high quality all-purpose unit for
lead, rhythmn, bass guitar, vocalisis, gram,
ndlo tape, Peak Output rating Loudspeaker

DERBY 26 osm:ston Rd. The Spot (Half-, d:y Weds)|

DARLINGTON 18 Priestgate (Half- dzy1YVed B 43

EDINBURGH 101 Lothian Rd. (Half-day Wed)

GLASGow 326 Argyle St. (Half-day Tllleszza AT58
Te

HULL 91 Paragon Street (Half-day Thurs) 30508

32 High § Halif-d Th
LEICESTER 32 Hish Street (Haif-day Thurs).

LEEDS 5-7 County (Me::a) Ar:ad&eadn)u;_:ie 8352

(H
L|VERPO0L 73 Dale S:ree: (Half-day V[Vzcz!‘) -
Te
238 Ed Road, W.2
LONDON ‘Ey;jgizyhnusrs) Tel. 723 1629
MANCHESTER (Half- d:y"cVe:irge'tTd 236 2778
MIDDLESBROUGH 106 Newpert ey,
NEWCASTLE UPON 41 Blackett treeet (opp.

TYNE Fenwn:ks Store) (Half-day

el. 21469
NOTTINGHAM

Wed.). T
I9/19A Market Street
(Malf-day Thurs.) Te): 48068
SHEFFIELD 13 Exchange Street (Castle Market
Blds.) (Half-day Thurs.), Tel. 20716

NOW OPEN AT—
19/199A MARKET STREET

NOTTINGHAM

(Half Day Thursday) Tel: 48068

Hi-FI CENTRES LTD.

MAIL ORDERS & EXPORT ENQUIRIES TO:—
AUDIO HOUSE, mconm LANE, LEEDS, 13.
Tol: Pudsey (08735) 7768.

TERMS C.W.0. or C, OD No C.0.D. under £1.
Postage 25p extra under £2. 30p extra over £2 or as
quoted,

‘Trade supplied. B.A.E. please with enquiries.
Suppliers {0 Govi. Depts. Education Authorities,
Sch Hospltals, H.M. Forces eic.

MAIL ORDERS MUST KOT BE BENT TO SHOPS

An/ovg%ra”Cho/

unit optional horizontal or vertical mounting.

Y% Two extra heavy duty 121n. Loudspeakers,
Y% Four Jack inputs and two Volume
Controis for instant use of up to four
pick-ups or “mikes”’.
Bass and Trebie controls. 8end 8.A.E. for
leaflet.
Credit Terms: Deposit
#18 and 9 monthly
payments of £6-08
(Total $70-78) £1'60
30 WATT HI-FI AMPLIFIER
.
For Guitar, Yocal or
Instrumental Group.
A 4 input, 2 vol. control HI-Fi unit with
Beparate Bass and Treble coutrols. Current
valves. Peak ouipnt rating. Strong Rexine
covered cabinet with handles. Attractlve
black/gold P.V.C. facia. Neon indicator.
For 200-250v. A.C. mains. For 3 or 16 ohm
speakers.
Bend 8.A.E. for leaflet. Terma: Deposit $4-50
and 9 monthly payments of £2-28 (Total
£25-02).

£22:50s
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SOLE AGENT
REQUIRED

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

[ ————— WIS e D

" >

4  Milliveltmeter
. .

# o FOUT-DLCBE

Wide-Band Millivoltmeter

The measurement of small AC voltages has assumed a great importance in the field of elec-
tronics. An essentlal requirement for instruments suitable for making these measuraments s
that their insertion into the circuit shall not disturb the circuit conditions. The UK430/A can

weq be used for measuring background noise levels, residual ripple In power supplies and the

b P measurement of frequency and gain in amplifiers.
e G430 Ratings and Characteristics: Voltage Ranges; 10-30-100 and 300mV, 1-3-10-30-100 and 300V.
w@on L ‘ 6‘““’ Decibel Range: —40 to +50d8. Frequency Range: 10Hz to 3MHz. Accuracy: 59%. Input Resis-

tance: 500k ohms 19mV to 3V, 1 Megohm 3V to 300V. Power Source: 9V DC. Transistors: 4 x
b AF172, Diodes: 4x AA138,

B urpuy) Riyy

AM SIGNAL GENERATOR

This signal generator is a basic instrument for every technician, useful for AM radio receiver
alignment, as well as for a wide range of measurements.

Radio Frequency Output voltage: 100mV. Frequencies: 400 to 900 kHz, and from 950 to 1600 kMz.
Radio frequency attenvator: continuous variation. Modulation: internal at | kHz with depth
of 30%. possibility of exclusion.

LOW FREQUENCY SIGNAL GENERATOR

Can be used to take various measurements, such as regulating equalizing circuits of amplifler
inputs, tuning filters to separate low frequencies from high in electro acoustic producing
apparatus.

Frequencies: 10 Hz to 1 MHz, Max. output voltage: 1:5 V. Attenuator: 15 mV; 150 mV; 1.5 V,
Output impedance: 200 Ohm.

Level Meter
2 This instrument is very useful whenever there is a need to know the level of a signal belng fed
into equipment, The unit is designed to be used in combination with the UKB10 Dynamic Com-
pressor which is provided with an output point for connection to the Level Mater. The instru-

semsitivity ment embodies a 200:4A full-scale-deflection meter, a signal of 5mV amplitude giving full scale
[} i deflection.
of ¥ Ratings and Characteristics: input voltage: 5mV max. Input Impedance: 47k ohms. Power

Source: 8V DC. Transistors: 2 x BC108B. Diodes: OAS85
| GBOSO VIl INDATIR o000e

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 EC4A 4AD
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Up for the Cup!

T this time of year, all sorts of people are getting worked

up on the outcome of that sporting event soon to take
place in Wembley Stadium. In between bouts of waving
their favours and whirling their rattles, the staff of P.W.
have found themselves involved in the fate of another,
though less spectacular, silver cup. They have been judging
nominations for the P.W. Designer’'s Trophy for 1971.

In 1970 we launched Project Autumn, in which readers
were invited to send in original articles on constructional
projects within a specified period, the winner being the
author of the work considered by the judges to be the best
submitted. It was decided, however, to amend the rules
slightly for the 1971 Trophy. Entries would be judged not in
manuscript form but would be drawn from material actually
published between the July 1971 and March 1972 issues.

Nominations would be judged, as before, on originality,
ingenuity, construction, presentation, technical accuracy
and other associated factors. However, under the revised
arrangement, a new factor could be brought into play—
call it ‘workability’, or Factor X. This allows the judges to
take into consideration the trouble (or lack of it) in passing
the articles through the editorial mili and noting any short-
comings not obvious in manuscript form. This permits a
much fairer and realistic assessment to be made. The final
results will be published in the next issue.

Although last year's crop of entries brought some new
names to the pages of P.W,, this year we want to see more
and more! It has been suggested that the relative new-
comer to technical writing has little chance when in
competition with the regular and more experienced authors.
There may, of course, be an element of truth in this,
because on balance the “published” writer is experienced
enough to have learned what is likely to be accepted for
publication. On the other hand, P.W. has published many
articles by new authors, sometimes at their first attempt.

However, in order to show faith in our stated objective
of encouraging new writers, it has been decided that for
the 1972 Cup only writers who have never previously had
articles published in P.W. will be eligible. Describing the
théory, construction and use of a piece of equipment can
be a revealing exercise in testing the author’s grasp of a
subject (and the gaps in his knowiedge), with the added
incentive of some financial gain and, perhaps, a little
glory! Full details next month.

So, keep those articles rolling—you may have just what
we have been looking for and (who knows?) you may even
win a cup! :

W. N. STEVENS—Editor.
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Pacemakers

With surgical care, an electronic
module for a longlived heart
pacemaker is assembled at Ray-
theon Company’s Industrial Com-
ponents Operation at Quincy,
Mass. Aerospace reliability tech-
niques are employed in the manu-
facture of the new devices to
pace the beat of a human heart.
The new medical aids will be
powered by nuclear energy giv-
ing them a life expectancy of

10 years instead of two as
presently experienced with units
powered by mercury batteries.
Raytheon is building the modules
for ARCO Nuclear of Apollo, Pa,
a wholly-owned subsidiary of
Atlantic Richfield. The experi-
mental programme is sponsored
by the Atomic Energy Commis-
sion.

About 50,000 persons now de-
pend upon pacemakers. It is esti-
mated that an additional 5,000
to 10,000 will join their ranks
annually as the reliability and
longevity of the device is in-
creased.

Mr. Regan, Raytheon’s market-
ing manager, said the electronic
circuitry of contemporary pace-
makers outlasts the present mer-
cury power sources but with the
shift to nuclear energy and its
10-year life, the circuitry had to
be upgraded. He said Raytheon
had been selected for the task
because of the company’s ex-
perience and expertise in the
manufacturing of sophisticated
electronic modules. The com-
pany’s performance with the
ultra-reliability of the Apollo
programme and compliance with
NASA reliability standards were
important factors in the selection,
he said.

Atlantic
Lock Out!!!

Mr. S. Valentine recently wrote
to tell us of an amusing incident
which occurred when he was
doing a bit of S.W. listening one
day.

He was tuned in to a QSO be-
tween two amateurs—one in the
U.S.A. and the other in Scun-
thorpe. The American asked the
“G3” to “let his wife in as it
was raining outside.” On hearing
this, the Englishman was most
astonished and enquired what
was going on.

It transpired that the English
lady of the house had allowed
the door to lock behind her, and
not being able to make her hus-
band hear her, had contacted one
of his pals to get on the air to
the American to tell her husband
to unlock the door!
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1,000W Amp

Crown International of Elkhart
Ind. have announced a new high
power amplifier capable of pro-
viding 1,000 watts rm.s. into a
4 ohms load. Available from
Macinnes Laboratories in the UK.
the M600, is d.c.-coupled through-
out although a front panel switch
provides for an a.c.-coupled input
if required. Power bandwidth at
the 1,000 watts level is +1dB
from d.c. to 20kHz and THD at
this level is below 0-1% through-
out the frequency range. At 600
watts THD is below 0-05%. The
intermodulation  distortion  is
better than 0:1% at all levels
from 0-01 watt to 1,000 watts,
and the damping factor is
greater than 200 from d.c. to
20kHz. Hum and noise are at
least 110dB below 600 watts level.
The M600 is equipped with its
own two speed fan for cooling

The present generation of man-
kind may be able to tune in on
intelligent civilisations beyond
Earth, if Congress appropriates
the money to start building the
VLA, America’s proposed super-
powerful radio observatory.

The National Science Founda-
tion, under whose aegis the
radiotelescope would be designed
and constructed, said that an
array of aerials resembling the
giant “dishes” used to track
spacecraft, would be set up in
geometric patterns to pick up
and focus signals emanating from
the edge of the universe, 13,000
to 16,000 million light years away.
The pattern would be an exten-
sion of the interferometer tech-
nique (placing aerials in a row
or at right angles to one another)
already widely used in radio-
astronomy to enhance the
strength of incoming radio sig-
nals.

A specific location has not yet
been chosen for the new tele-
scope, but it would be built in a
pattern some 24 miles long at a
high-altitude site in the south-
western part of the United States,
well away from earth-generated
background noise.

It is likely that any new very
large aerial would be used, at
least part time, in ‘passive
listening” for radio signals from
other civilisations which many
scientists believe must inhabit
planetary systems around distant
stars.

and on the rear panel is a switch
offering six positions of operating
modes. Weight is 801b., and price
inclusive of import duty, is £730.
Macinnes Laboratories Ltd., 71
Oakley Road, Chinnor, Oxon. Tel.
Kingston Blount 52061.

The M600 amplifier
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LM380 I.C.

Phono Ampiifier
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D.T.V. Group Limited announce
the LM380 audio power amplifier.
The output has both short circuit
current limiting and thermal
overload current limiting to in-
sure safe operation. Supply Volt-
age is 22V. Peak Current is 1-3A.
Power output is 2W and input
voltage is +0-5V. Storage Temp-
erature is —65°C to 150°C and
Operating Temperature 0°C to
T70°C. Lead Temperature (Solder-

‘ing, 10 sec) 300°C. Price is £1-3715 ~

+10p postage and packing. D.T.V.
Group Limited, 126 Hamilton
Road, West Norwood, London,
S.E.27.

Audio Fair

Exhibitors at last year’s Inter-
national Audio Festival & Fair
asked for more space in the 1972
show. In order to accommodate
them, the organizers have
arranged to move the Festival
from the Empire Hall - to the
Grand Hall, Olympia, which will
provide an additional 74,000 sq. ft.
of space.

The 1972 Audio Fair, spon-
sored by the Sunday Mirror, will
be held from October 23 to 28.
It will allow the public to listen
to the products of the world’s
leading manufacturers of sound
reproduction equipment, specialist
Hi-Fi, and a comprehensive dis-
play of accessories.

There will be many special
attractions, including more than
75 specially constructed Audio
Studios, and a Hi-Fi Theatre
offering a daily programme of
lectures and concerts.

Reader R. Jenkins has told us
of a Mr. Jack Hickson who has
a Gas-Powered radio.

The radio at Mr. Hickson’s
home in Hadnock ‘Road, Mon-
mouth, takes its power from a
thermo-electric generator which
has gas burners. .Electricity is
generated by heating of copper
plates. The generator charges a
battery off which the 33-year-old
radio is run.

The generator supplies enough
electricity to charge accumulator
batteries or even a car battery.

The generator was made in
1938 by a Yorkshire firm specially
for providing power for battery
radios.

But for gas board engineers
carrying out North Sea conver-
sion it was something they had
never encountered before. They
had to take the generator to
Cardiff and it took them about a
week to change the burners and
adapt it for North Sea gas.

GaAs Light indicates the state of
p.n.p. or n.p.n. logic systems cap-
able of driving at say 15mA at
1-6V or over. For the brightest
display 40mA is recommended.
The intensity is acceptable at only
10mA. The advantage of these
lamps is the low cost (95p) and
higher reliability.

Due to the low current and
voltage requirement of small bat-
tery operated equipment it is now
possible to run these GaAs lamps
in series with the electronics, so
reducing the indicating power to
only 16mW. This power is there-
fore less than the power wasted
by even a very small equipment
being inadvertently left on. West
Hyde  Developments Limited,
Ryefield Crescent, Northwood
Hills, Northwood, Middx., HA6
INN. .

Led Lamps

Guest Idlernational announce the
availability of a new range of
solid state lamps using Gallium
Arsenide Phosphide Diodes. The
lamps are encapsulated in two
main forms of package-—one with
a glass to metal seal and the
other a moulded plastic case.
Both employ a lens in front of
the actual diode to alter the
characteristics of the light emis-
sion, one type diffuses the light,
whilst the other produces a point
source each available in different
colourations. The lamps combine
extremely long life with very
efficient operation making them
ideal for use as panel lights or
status indicators in modern equip-
ment. There are currently 5
versions in the range given the
generic title RED LIT series and
luminosities as high as 2000FiL
at S0mA are offered. Guest Inter-
national Limited, Nicholas House,
Brigstock Road, Thornton Heath,
Surrey, CR4 7JA.

Philips Booklet

Philips have published a colour
booklet entitled “All about Tape
and Cassette recording”. The
booklet, which sets out the origins
of tape recording and describes
how magnetic tape works, is
available to schools and students
on request.

It has been published primarily
as further study material for
project work.

25,000 copies of the booklet
have been printed and copies can
be obtained from the Publicity

Department, Philips Electrical
Ltd., ELA Division, Century
House, Shaftesbury  Avenue,
WC2H 8AS.
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described in this magazine, development work
has continued. The author’s own success with
the prototype and the enthusiasm of readers has
resulted in a considerable amount of experimenting
and this article describes the improvements that
have been made.

It has not been assumed that all readers will have
seen the original article; for this reason much of
the information given last time is repeated. This
articie should enable the new reader to build the
project as described as well as enabling the reader
who built up the original circuit to up-date his
Treasure Tracer. To make matters simpler for these
people, the original case has been retained with
relatively few changes.

The cost of the original was not high but in fact
the component cost for the Mark IT will probably be
marginally less, though the mechanical and construc-
tion side may cost more. The total cost for the
“Treasure Tracer Mk II should be something under
£5 though this will vary depending on source of
supply.

For those who did not see the original article,
the principle of operation will be briefly described.

The circuit works in exactly the same way as the
original. Two low frequency r.f. oscillators are
arranged to beat together. One of these oscillators
makes use of a tuned circuit working inside the case;
we shall call this the reference oscillator. In opera-
tion this remains at one frequency though this is
adjustable for “tuning up”.

The second oscillator, working at essentially the
same frequency, also makes use of a tuned circuit but
in this case the inductor is external and becomes the
“business end” of the circuit. We shall call this the
search coil and the search oscillator.

If a small part of each of these oscillators is mixed
together they will beat with each other. If the differ-
ence in frequency is small, this beat note will fall in
the audio range. If the reference oscillator is working
at say 130kHz and the search oscillator is at 131kHz,
a beat note equivalent to that difference will be pro-
duced. in: this case 1kHz; this audio signal can be
amplified and fed to the speaker.

Now the search oscillator makes use of an external
coil and if certain materials, especially metals, are
brought into the vicinity of this coil, these will alter

s [RAbL

The original Treasure Tracer, described HA'_VUR MUURSHEAD@

~in P.W., August 1971, was a very popular
feature, judging by your letters and . L .
reports from components stockists. Few the value of the coil 1nduptanpe, which in turn will

" readers had difficulty in either building alter the frequency of oscillation. .

~or using the metal locator. This articie A better known example of this change of induct-

. describes an improved version of this ance is the ferrite rod aerial. By moving the coil
'nr'oiect. . along the rod the inductance is changed; this is of

course done every time a superhet is aligned. A
ferrite rod will roughly double the inductance of a
coil. Far smaller changes in inductance take place

SINCE the orginal Treasure Tracer was built and
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in a metal locator—usually fractions of one percent
—but because of the frequency used and the fact
that it is compared to a standard frequency, the
changes in the audio note will be considerable.
Taking the frequency actually used in this circuit, a
0-1 per cent increase (or decrease) in the inductance
will result in a 130Hz change in the audio note.

It would be possible to have both frequencies fixed
at say a difference of 100Hz but there are so many
factors that effect the frequency that it is easier to
arrange for one of the oscillators to be adjustable in
order that they can be brought close together.

In this circuit we are changing the frequency of
the reference oscillator though it could just as well
have been the search oscillator.

The original Treasure Tracer,
described in the August 1971
issue. The text mentions
several improvements that have
been made, both to the circuit
and the construction. The
heading photograph shows the
Mark Il in operation.

MODIFICATIONS

In the light of experience and bearing in mind the
comments of readers, the following modifications
have been made to the prototype: R
1. The original Treasure Tracer was not mechanic-
ally balanced. It was held at the end of the handle
and while this worked quite well, it became very
tiring to hold during long searches. The Mark 1II is
balanced as can be seen from the photograph; it is
easier and more comfortable to hold and there is no
hand strain even after several hours.

2. The output volume was felt by some readers to
be too low. In many cases this could have been due

to inefficient operation of the particular transistors
used as the output of the prototype was found to be
quite adequate. Even so, the sound level available
in the Mark II has been increased and since this
could be annoying in certain locations at maximum
volume, a volume control has been included. To save
extra drilling etc., the on-off switch (a miniature slide
type in the prototype) is incorporated with the
volume control.

3. The stability of the prototype left a little to be
desired. Touching the metal case or the wires run-
ning from the search coil to the case caused a change
in frequency. This was not too serious in practice
once one got used to it but several changes have
been made to the construction of the Mark II to
improve the stability.

4. The construction of the search coil has been
changed to make the windings much more rigid;
this has proved to be much better than the principle

-originally employed. In addition the weight of the

“head” has been reduced and this again helps with
the balance.

5. Overseas readers (who account for a proportion
of the magazine’s readership) sometimes had diffi-
culty in obtaining certain parts. This has been borne
in mind and the parts should be available world-wide
except for one component and the construction of
this is described later.

6. Improvements have been made to the oscillator
circuits. In the Mark I a Hartley osciliator and a
Blocking oscillator were used for the search and
reference oscillators respectively. Both of these have
been changed to the more stable (and slightly
simpler) Colpitt’s type. In addition to these advan-
tages, the search coil is now only a single winding (it
was tapped in the Mark I) as is the coil used for the
reference oscillator. This simplifies construction and
reduces the cost slightly.

In addition to the above points a considerable
number of other experiments have been tried but
have not been incorporated for various reasons. For
those who wish to experiment further, these are
mentioned; they may give certain leads and possibly
prevent the reader following fruitless paths.

The best frequency for operation was carefully
investigated. Although the regulations limit opera-.
tion below 150kHz, experiments were carried out at
six widely differing frequencies and the results
compared. Since for a given percentage change in
inductance there will be a much larger change in
the audio frequency using higher r.f. frequencies, it
would  appear that operating at say 2MHz would be
better. In practice other factors start to come into
it and ground capacity effects become serious. Bring-
ing the coil towards plain earth causes a consider-
able change in frequency and even fitting a Faraday
Shield only improved this slightly. About six different
frequencies were tried but the only result was a
confirmation that the original 130kHz or thereabouts
is the best. Ground capacity effects are negligible
and, although a Faraday shield was tried, this made
no improvement and so has not been incorporated.

A meter was tried as the sensing indicator.
Although a workable circuit was developed, it was
found to be far less sensitive than the ears and very
difficult to use. There was also considerable difficulty
in filtering out all the r.f. before applying this to the
frequency counting circuit. For this reason details are
not included.

Several experiments were made with different
diameters of search coil. A clear rule seems to apply

31



here. The larger the diameter of the coil, the greater
the depth of penetration for large objects but at the
same time the larger coils were less sensitive to
small objects close by.

There is certainly room for experiment here. As
long as the inductance of the coil remains the same,
it doesn’t matter at all what size it is, it could be
lin. or 3ft. in diameter. The 6in. used here is the best
compromise for general purposes; it is good for coins
and not too bad for large objects reasonably close by.
For those who are prepared to take the trouble, it
should be possible to arrange for the coils to be
changed depending on the nature of the search.

As a general guide the same length of wire should
be used whatever the diameter of the coil, that is
about 92ft. of wire. This is only a guide and turns
may have to be added or taken off, to allow the
frequency to be brought into the right range.

Encapsulating the coil in epoxy resin was tried
and although this was an improvement over the
Mark I as it prevented movement and consequent
frequency changes, it did not help with the Mark II
and only added to the weight of the search coil head.

THE CIRCUIT

The complete circuit is shown in Fig. 1. Trl and
the components surrounding it form the search coil
oscillator and, as can be seen, this connects to the
search coil via a coaxial cable. Tr2 and the associated
components form the reference oscillator, L2 being
a long-wave winding (an inductance of just over
2mH) but fitted with a ferrite slug (not normally
supplied). The one used in the prototype is primarily
intended as a crystal set coil; a medium wave wind-
ing is also fitted but this is ignored.

This oscillator is adjustable by varying VC1 which
is a 750pF compression trimmer and the combina-

Search coil |
60 turns on 6 dia.

% components list

a ‘i'tni_stars(

RY 470k RS 120k
~RZkQ R6 See text
RS 470k R7 270k
R4 J0KD Rg 390

- Al resistors {W, 8% types.
_ V¥Rt 10k log pot with switch

ﬂ'ﬁl"aﬁ’_l‘% £
-- - ©1. ZpelgE cepamic or polystyrene
", C8 3x0hgF ceramic or polystyrene

€38 0:08aF ceramic or mylar
€4 -3,300gF caramic or polystyrene
y5uF ceramic or mylar

ystyrene or mica

inF polystyrene or mica

C8 5.300pF: ceramic or polystyrene
€8 g:14F ceramic or mylar

€10 aDuF 10V electrolytic
C11 S0uF 10V electrolytic

Semiconidinglors
Tri  ZNSEE Tea BC109 or 2N2926
Tr2. oS DY 1N914

Trd 2hEm
_ {Note that:any colour of the 2N2926 can be used but -
the #@G" or green is best for Tr3 and Trd)

~ Miscellaneous
L i gakt and Fig. 2 _
55 Répsnco Crystal Set Coil Type DRX1. This

be fitted with a ferrox tuning slug which
ot -provided.

wsistor output transtormer, Type LT700 or
siphiar--see text.
LS Minfgture 80) toudspeaker-gee text
Barphotie jack, 35mm type with break switch;
‘Battery; PP3, 8V; Case, 6§ x 21 X 13in, in aluminium
jaflalie from H. L. Smith Ltd., 287/8 Edgware
d, London W.2, price 80p including postage};
Caax cable; Connecting block; Aluminium (or

‘CHppery tube, 5it; Plywood for former,

Earpiece jack y

R1
470k

C1

A

Fig. 1: The complete circuit of the

Mark Il. Although very similar to

the original as far as operation is

concerned, this is more stable and
has a greater output.

tion of the variable core in the coil and VC1 enables
this tuned circuit to be varied over a considerable
range. Even if the search coil oscillator is way off
the intended frequency it will be possible to tune the
reference oscillator to it.

From the collectors of both oscillator transistors
low value capacitors C6 and C7 feed to the detector
diode which, being a silicon type, requires a standing
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vR1 Ir3 C10
10k 2N2926 7, 30LF

d.c. bais provided by R5. The output from this is fed
to the volume control VR1 and is smoothed by C8
which removes nearly all the r.f. component. The
output of the volume control feeds to the simple
amplifier which uses Tr3 and Tr4. R6 has not been
given a value as it should be selected individually;
its value will depend on the actual transistors used.
For initial setting up a 22k resistor may be used,



this will certainly work. Once operation of the main
stages has been established, the correct value should
be found by experiment. It should be chosen for
maximum output compatible with reasonable current
consumption (under 20mA).

Some readers had difficulty in obtaining the high
impedance speakers used in the Mark I and for this
reason the Mark IT uses a standard 8( miniature
loudspeaker. This necessitates using a transistor
output transformer. Normally only push-pull types
are available, that means that the primary is centre
tapped, in this case only one half of the primary
winding is used. The use of earphenes is also easier
as the impedance of 80 is far more common than
the 80Q used in the Mark I. For those who have high
impedance speakers (anything from 350 to 80()
these can be used, in which case they go directly
between the collector of Tr4 and the positive line.
The fitting of an earphone socket for this will have
to be worked out if required. R6 will be a different
value if a high impedance speaker is used.

The whole circuit is operated by a PP3, 9V battery
which will last a considerable while. The current con-
sumption will depend on the value of R6 but will
probably lie in the range 10-20mA.

For those who have the original Treasure Tracer
article, it will be seen that although very similar in
many aspects, this circuit is rather simpler as well
as being a bit better. The choice of a BC109 transistor
for Tr4 rather than the 2N2926 used previously is not
important and a 2N2926 can be used here if required.

CONSTRUCTION

The construction of the Treasure Tracer Mark II
can be regarded in two distinct sections; the elec-
tronics and the mechanics. It does not matter which
is tackled first.

The search coil is wound on a wooden former cut

_from a piece of 4in. (6mm) plywood, see Fig. 2. This
is circular in shape with a cut-out to reduce the
weight although this is optional; it is a simple matter
with a fret-saw or jig-saw but difficult otherwise. A
groove should be cut into the edge of this circle to
hold the wires. Many methods can be used to do this,
the simplest way is to spin it in an electric drill and
use a rasp to cut the groove. The search coil need
not even be round, it could be square or triangular
and many other methods of construction can be
employed but the described shape has proved very
successful. When this groove has been cut, two very
small holes should be drilled diagonally from the
groove to the top of the former as shown. Where
these emerge, a connecting block can be screwed on
to act as the winding anchoring point. Sixty turns in
all are required; these should be neat and taut and
once finished a band of tape can be wound around
as shown in the photograph. An alternative would be
to saturate the windings with a glue to hold them
firmly in place. By sinking the windings in a groove
they are protected to a considerable extent.

The handle of the device is made from aluminium
tubing which is available from a number of sources.
If difficulty is experienced in obtaining this it can
be made from copper tubing with the same diameter,
a plumber should be able to supply a suitable length.
Five feet was found to be about the right length but
this will depend on the height of the user. ’

The handle is fitted to the search coil former with
a simple bracket, bolt and wing-nut as shown in
Fig. 2. The connecting wire from the search coil to

Handle % dia.
tubing

Wing nut
b 6'dia, %4 ply

Coax from
main unit

60 turns of 36swg
wound in V-shaped

groove.

Fig. 2: The construction of the search coil. This design has been found
to be exceflent but as fong as the inductance of the coil remains the .
same, any arrangement may be used.

Wires fed to connecting block
through small holes drilled at
an angle from the groove
holding the search coil.

A photograph of the search coil used in the Mark Il.

the main circuit is a coax cable running up the tube.
At the lower end this is fitted to the connecting
block. The use of coax ensures that there will not
be loose wires flopping about inside and that the
capacity will remain constant. Coax is more rigid
than twin wires and is also better for that reason.

The electronics is built into a aluminium case,
available from the suppliers mentioned in the com-
ponents list. This will have to be drilled to take the
speaker and various other fittings. A drilling diagram
is not shown as the siting will depend on the com-
ponents used and in any case the siting is fairly
obvious. A series of small holes can be drilled for
the speaker or a large hole (11;in. diameter at least)
which can be fitted with some form of grille.

The majority of the components are mounted on
a piece of Veroboard and the layout of this is shown
in Fig. 3. Veropins are used for all the take-off points
as this leads to a nice, neat appearance. The coil L2
is mounted directly onto the board as shown. Four
corner mounting holes should be drilled for later
fitting.
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A number of breaks are needed  vr1
in the copper strip of the Vero- o
board and these are indicated in
Fig. 3. There is nothing complex °
about the wiring. R6, which will
have to be found by experiment,
has plenty of room around it.
The easiest way of experiment-
ing with this is to initially wire
in the recommended 22kQ) resis-
tor with fairly long leads. Once
the general operation has been
established this can be cut out
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Figure 4 shows the remainder
of the wiring and also the
anchoring of the coax cable from
the search coil. All connecting o
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points are coded with letters and
no difficulty should be experi-
enced in this part of the con- =
struction. S

TESTING

Once completed the unit can be tested. If all is
well there will be a slight noise from the speaker
which will be increased greatly by dabbing a finger
onto the VR1 contact which runs to point A on the
board. Set VC1 to roughly half compression and
adjust the core of L2. A strong whistle should be
heard at one point and this will be found to be tune-
able by VC1 as well. Other lower level whistles may

An internal view of the Treasure Tracer Mark Il.
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L°:‘: Indicates break in copper strip

Mounting holes

Fig. 3: The components layout on Veroboard. Veropins should be
inserted at the points marked A to H.

L] ==
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Fig. 4: The wiring inside the case. YC1 must be sited so that it does
not foul the coil L2,

be heard, these are due to the oscillators beating
with radio stations. In some cases it is possible to
make the unit operate using only these but it will not
be nearly as loud or as good. The level of the main
beat note will be much louder and cannot be missed.

Once the beat note has been established, the
Treasure Tracer is ready for use. We have
deliberately avoided making any claims about the
depth to which it will find objects. Commercial
models frequently make wild claims which cannot be
substantiated and we do not want to follow this
example.

To conform with the Wireless Telegraphy Act
(1949) a licence is required to use the Treasure
Tracer described here.

Under Section 1(1) (Pipe Finder Licence) the
band 16 to 150kHz can be used for equipment
of this type.

A licence for five years costs 75p and can be
applied for on a form obtainable from the Minis-
try of Posts and Telecommunications, Waterloo
Bridge House, Waterloo Road, London S.E.A.
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Ifyou can use a soldering iron and follow
simple instructions you can assemble any

|

of these high performance productsin
afewhours.And savea lot of money

Heathkit have the world’s
widest range of top quality
electronic products designed
specifically for home assembly.

Of which we show just 4

above.

The AD110is our new stereo
cassette recorder. It gives

o ou cassette
i o y

& convenience,
{ reel

¥ performance
and Heathkit

quality. Designed to complement

various other Heathkit Hi Fi
products, it costs only £74-80 -+
£8-45 for twin matched stereo
mikes.
Another new product, the
Tiger transistor radio kit

You can make it if you try.

costs £10-90. It gives long

life from every large PPS
battery, weighs just 3 1bs, and
gives really good reception

on Lonc; & Medium wavebands.
[ '
-..km:.‘!‘C

And, as you can se-ta,qltooks

pretty good too.

Costing just £18-45 complete
with speaker and aerial, the
CRI car radio gives
unsurpassed reception. A 6
transistor, 2 diode circuit
gives 4 watts output, pre-
assembled and aligned tuning
unit makes assembly easy, and
push-button controls give

instant selection.

The AA14 30 watt stereo
amplifier is an established

product, provenin 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.
NEIME . s et e et oot e e e e e e e

Address.. ... ... ...

PWO05/72

HEATH (Gloucester) Ltd., Gloucester GL2 6EE
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TECHNICAL

% Individual Bass and Treble Controls.

r
1

g DETAILS % Frequency Response + 14 dB

' Bass Control & 12 dB at 40 Hz. 20 Hz to 65 KHz.

. Treble Control & 12 dB at 14 KHz. % Outputs for Speaker impedances
Sensitivities Mag. P.U. 35 m.v. between 3 and 15 ohms.

into 47K ohm RJ.A.A. Cerami /

B0, 35 e into 100K ohm. Tape % Stereo/Mono Switch.
%rr;ln- 1‘0& m.v. ir;u: 104%5( Ra:Io % Input Selector Switch.
cl:oi;mk 5;':; X onm; % Solid State Circuitry.
Hum and Noise_75 dB min. | % Attractive silver finished metal facia

vol.—65 dB max. vol. and matching contro! knobs.
0-200-230-250v. 50 Hz 616 WATTS Total Marmoni
A.C. mains operation. Recommended Retail Price Distortion 0-19% at 1watt

Inputs for magnetic or into 15 ohms.
Rt Tupar o Tave or O R
Radio Tuner.

A modestly priced solid state unit.
The Silver Facia with black lettering enhanced by TECHNICAL DETAILS

matching control knobs, provides a high standard
of appearance. Frequency Range 20 Hz to

Suitable for crystal or ceramic Gram. Pick-up EE

* %

cartridges, and Radio input. Lo (B Chanssil
A wide range of tone variation is provided by the | g . ¢ontrol 412 dB at60 Hz.

A selector switch permits instantaneous selection | 44 kp,.

of Gram. or Radio. ° 0-200-250v. 50 Hz A.C.
Speaker impedances between 3 and 15 ohms are pRINTED CIRCUIT CONSTRUCTION mains operation

suitable. EMPLOYING 10 TRANSISTORS
Wholesale and Retail enquiries to the Manufacturers ALL LINEAR AMPLIFIERS GUARANTEED FOR 12 MONTHS

S12 3SA T

*

* [} » [} » I

x separate Bass and Treble 'lift' and ‘cut’ controls. Treble Control & 14 dB. at Recommended Retail Price
*

All prices in pounds and new pence
4
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TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE

Express Postage & Insurance 5p one valve plus Ip

. each afl;it‘ional valve. ORDERS over £5 Post free. 6,000 types in :toc: send fo,r ;ltl, Sp.
- Renowned for Service
. x BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW16 2BS

. Tel. 01-769-0199/1649. Open to callers Mon-Sat 9 a.m.—5 p.m. Closed Saturday 1.00—2.30 p.m.
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DEPTH OF OPERATION

In the original article we showed exactly what we
found and at what depths. Generally speaking coins
can be detected at ranges of up to 4 or 5in. but
this also depends on the size. Large objects can be
detected at distances up to about a foot but the sensi-
tivity falls off considerably over that distance.

Do no expect to become an expert as soon as you
start to use the Treasure Tracer. The Mark II is
considerably more stable than the Mark I and there
will be fewer false signals; even so it takes an appre-
ciable amount of practice before the small changes
in the audio frequency are noticed. This point cannot
be over-emphasised.

Using the Mark II one person was able to locate
a 1,p coin at 4in. every time, while another, who had
never tried it before, had difficulty in finding a 50p
coin at 2in. This illustrates the importance of
practice.

The beat note is adjustable for either a rise or fall
in frequency when a metal object is approached.
The author prefers a falling note but this is only
personal preference. It is usually better to work with
a low frequency audio note—say 100Hz—as a 50Hz
change at this frequency is very noticeable; at 1kHz
the same change would not be so obvious.

FREQUENCY LOCKING

If the two notes are very close together, the two
oscillators will lock together. The Mark II is slightly
better than the Mark I in this respect and reducing
the value of C6 and CT7 will lower this locking fre-
quency even further but no advantage was found in
bringing it much lower. The prototype Mark II
locked at about 20Hz.

VC1 has considerable range and it has been found
better to arrange for it to be used at near maximum
compression, compensating for this by readjusting
the core of L2. This prevents a change in frequency
due to the leaves of VC1 moving which they tend to
do when there is little compression. A possible
improvement would be to replace VC1 with a
much lower value—say. around 100pF (compression
trimmers in this range are available) and to wire
fixed capacitors in parallel with it to obtain the
correct value. This will mean that VC1 will have a
narrower range, but still around the correct fre-
quency, at the same time as reducing the likelihood
of instability.

L2, as we have said, is a long-wave winding of a
crystal set coil, the only modification being to fit
a ferrite core (the former is already tapped to take
this). It is possible, if tedious, to wind one’s own coil
on a 4Lin. outside diameter former; 350 turns of fine
wire (39s.w.g. is used by the makers) pile wound
will give the correct inductance.

One point must be repeated from the previous
article. Users of metal locators are not very popular
with many archaeologists because of the highly
irresponsible way in which some people use theirs.
A local archaeological society may be happy to use
your services under their supervision but others may
not welcome you. Note that there are heavy penalties
for using such a device in areas scheduled as being
of historical interest without permission. ]

We regret that issues of Practical Wireless, August
1971, which described the Mark | are not available.

— T
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S.GINSBERG

MANY people have expressed a mixture of

interest and scepticism about the 50F (fifty

Farad) “capacitors” which are contained
within I3rd of a cubic inch. These are manufactured
by Gould Ionics in the U.S. and are marketed in the
UK. by Lyons Instruments at Hoddesdon. Note: the
price of these units for one-off is around £25 each and
the company may well only supply the professional
user.

How does your radio shop test those transistor
radios and televisions? Bet they have an engineer
prodding about with a multimeter. Of course, know-
ing exactly where to prod and why is the most
important part.

In industry, it would take far too long to do thxs
on the end of a fast-moving production line so other
techniques have had to be employed. Automated test
gear is a highly sophisticated subject, but it is becom-
ing more commonly employed.

One piece of gear which does this has been intro-
duced by Honeywell Limited. Designated the “Swift”
digital tester, it is a portable equipment and is so
simple to operate that even an unskilled person can
use it successfully. It can be used for testing digital
printed circuit boards when they are fully assembled.
Amazing thing is the speed at which the tests can be
carried out. The equipment can test at the rate of a
million tests every second which is just a trifle
faster than the average service engineer. A p.cb.
with some 64 connectors may be plugged in and
tested and should a fault arise, this is indicated by a
light which shows at which end connector the
fault is.

Cable-Scan is another useful little test gadget
marketed by Thomas & Betts International Inc.
located at Cowcross Street, London. Imagine you had
a bundle of wires to sort out. Which are the signal
wires, which are earth etc? Well, Cable-Scan wn]l
tell you.

A clever idea is that the operator wears a small
wrist strap which provides a signal. This is then
cunningly transmitted via the operator’s fingers so
that all he has to do is to touch the wires. A digital
readout is provided so there is no chance of an
operator making an error through having to write
data down—he can see at a glance. Up to 200 signal
input circuits are catered for which means that the
operator can tackle a mighty big bunch of wires and
sort them out without any trouble.

Before you think of rushing out -and buying an
automated tester and setting up in business as a
lightning radio and t.v. repair enterprise, the cost of
the Honeywell Swift equipment is around £900. But it
is still cheap for large production runs.
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l E ' ' E B s W B W 7The Editor does not necessarily endorse the views expressed by correspondents

The “colonials”

I am writing in hope that you
may like to enlighten “us Col-
onials” about some of your
circuits that you print in that
great little magazine P.W.

We in Australia cannot obtain
quite a few components that you
use, mainly coils and substitute
transistors. Wouldn’t it be pos-
sible to give information on coils,
such as diameter, turns, gauge of
wire, etc.

There is another favour you
can do for your readers, don’t
change P.W,, it's QK. as it is.—
R. C. Shambler, (Australia).
Editor’s Note:

It would mot really be practical
to give all the information on the
coils specified in P.W. However
the majority of the larger adver-
tisers in this magazine will supply
components to overseas readers
and even air mail postage on
small items such as coils and
transistors is surprisingly inex-
pensive. (To Australia the air
mail postage is often only twice
that of internal British mail).

Cassette deck

I agree with V. C. Watts (Bath)
“Cassette deck” March 72, I
have tried many companies in
search of a deck for a home-made
system. The only firm I have dis-
covered who at one time did sell
decks (made by Philips) has now
stopped and according to their
letter did not think they would
-be able to sell them again. Per-
haps these and other letters may
stir the component firms into
action.—A. R. Knight, (Oxford).

Ebuc oidar

Leafing through my March
copy of Practical Wireless 1
chanced upon the article on the
Cube Radio. On closer inspection,
I found that the photograph on
page 998, a general view of the
completed receiver, was shown as
a mirror image. The lettering on
the battery and the position of
VR1 show this. Is this because
we have to use a battery provid-
ing positrons—the mirror—
-images of electrons?—G. L. Man-
ning, (Middlesex).

Alice is not a member of our
Staff—it’s all .done by mirrors—
(Editor). .
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Tools for the job

The purpose of this letter is
to comment on “Who makes
What?” In Feb. issués’s “Letters”,
as it has some bearing on my own
experience, although with ancil-
lary tools rather than radio
parts.

Last May I got a kit for the
“PW-12-12 Stereo”, which is now,
after some odd troubles working
fantastically well. I was deter-
mined to get the tools for the
job, which included special
soldering irons and bits, the
standard ‘nipper’ type of wire
cutting pliers, and long nosed
ordinary pliers, I was also
determined to get British tools
which I did; or thought I did.
My comments hereunder refer
to the pliers and wire nippers.

They were both on the modern
type of display card, the long
nosed pliers, with nicely red
painted handles I saw were made
in England. Quite a number of
filing marks here and there on
them, and a scratchless finish
which looked like chrome plating.
These nippers had the name in
large headlines of the English
company which ‘made’ them as
I thought. A London firm. Sur-
prisingly despite the perfect
finish and insulated grip of the
‘nippers’ there was only 10%
difference in the prices, and I
thought that British tool makers
at last were ‘With it!’

When I got home I found that
these perfect nippers were made
in Japan, as quite properly
announced in tiny print, for the
English firm, and I felt aggrieved.

So I went to work on my
Double-12 amplifier, and exactly
a month later I found that the
English made pliers had ‘iin
lateral play at the plier points,
showing either bad workmanship
or bad material. After nine
months the Japanese nippers are
as when bought and when I'm
sewing on a trouser button, I use
them in preference to scissors to
cut the cotton! Clean as a whistle.

I know this does not refer to
radio parts, but such an exper-
ience reflects on all British
products, and I wonder if this is
the reason why it is now appar-
ently expedient not to put the
country of origin on the product.
—N. H. Hodgson, (Middlesex).

CQ thanks

I should like to thank you for
printing my problem in your C.Q.
column. I have - had several
replies recently, including one
offer from a Mr. Oldknow in
Horsley, Woodhouse who is will-
ing to turn a new pulley wheel
from scratch on his lathe!—W.
R. Kennon, (Derbyshire).

Dreams

1 often dream of being a ship’s
radio operator between the spark-
gap and the valve era, with big
brass morse keys, large accumu-
lator terminals, 4 pin valves and
coils on 2in formers and not lin.
The transistor should never have
been invented. Old and senti-
mental at 26 years of age!

Just in case I start a war as.
an inexperienced nut perhaps
the following details provide my
defence. My construction know-
ledge covers from a crystal
receiver to a 9 valve communica-
tions receiver.

Operating experience — 42,000
miles of travel.

Operating a.m., s.s.b.,, c.w. and
RTTY links plus Australia with
the armed forces, presently em-
ployed as GPO Telegraphist.

Transistors are too small and
don’t leave enough room for any
serious experiments, I'll still keep
buying old battery valve sets for
50p and £1 and re-making them
until they run out of supply and
then I'll take up fishing.—W. D.
Logan, (Hyde, Cheshire).

Nuvistors

In “Letters” of March, Mr. K.
Freeby remarks on the absence
of information on nuvistors. 1
have a copy of Practical Tele-
vision dated December 1962 in
which there is an illustrated
article by K. Royal entitled
“Practical Nuvistor Circuits’”. Mr.
Freeby may have this magazine
if he requires it.—N. A. Hodgson,
(84 Lansbury Drive, Hayes, Mid-
dlesex).

We would like to thank Mr.
Hodgson for his kind offer and
also to thank Mr. Laurence
Mason who has kindly sent us
some gen on nuvistor valves to
pass on to Mr. Freeby—Editor.



MULTI-SPEED MOTOR

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

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

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working). Takes the place ol any
of the following batteries: PP1, PP3, PP4, PPo,
PP7, PP9 and others. Kit comprises: mains

£ rectifier, thing and load resistor,
condensers and instructions. Real snip at only
83p. plus 20p postage. 0

MICRO SWITCH

b amp. changeover contacts, 9p
each, 21 doz. 15 amp. Model
10p each or £1-0% doz.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Buitable tor kitchens, bath-
-1 rooms, factorles, changing

rooms, etc., it-s so gquiet it can
| hardly be heard. Compact, 5"
| caging with 531" fan bladea.

Kit comprises motor, fan

biades, sheet steel casing, pull

switch, mains connector, and
fixing brackets, 22 plus 36p
post and ins.

MAINS MOTOR
Precision made — a¢
used in record decks
and tape recorders—
ideal also for extractor
fan, blower, hesters,
ete. New and pertect.,
Snip at 50p. Postage
15p for first one then
Op for each one

=
=

THERMOSTAT

Continuously variable 30°-90°C. Flas sensor
‘bulb connected by 33in. of fiexible tubing.
operation a 15 amp 250 volt switch is
opened and in adiimon a

CAPACITOR DISCHARGE CAR IGNITION

This system which htas‘proved to be amazinglg

eficient. We offer a kit of parts as PW circult £59!
ELECTRONIC IGNITION {1 20p. De-luxe model with prepared circuit boards

£8-95. When ordering please state whether for
positive or negative systems, Also available, ready made ignition systems for
6v vehicles. £6-25 plus 20p.

RADIO STETHOSCOPE

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

smr— STANDARD WAFER SWITCHES sssmmasmmane

Standard size 14 wafer—silver-plated 5-amp contaet
atandard " spindie 27 lopg—with locking washer and nut.

No.of Poles 2 way 3 way 4 way b way 6 way 8 way 9 way 10 way 12 way
1 pale 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p p 0p
3 poles 4p 40p 40p 40p 70p 7J0p 70p 85p 8bp
4 poles 40p 40p 40p 70p 70p Wp 70p £1-20 £1N
b poles 40p 40p 70p 0p 95p p 96p £145 214
6 poles 40p 7J0p 7J0p 70p 96p 65p 95p 4170 2170
7 poles 70p 70p 70p 95p £1-20 £1-20 2120 2195 £1-95
8 poles 70p 70p 70p 05p £1:20 21-20 2120 £2-20 28-30
9 poles 70p 70p 95p 95p 2145 2145 2145 2246 2246
10 poles 70p 70p @5p £1-20 £1-46 £1-45 £1-45 2270 £2-70

11 poles 70p 95p 9O5p 21-20 £1.70 2170 £1-70 2285 £2-96
12 poles 70p 95p 85p £1-20 2170 3170 £1-70 £3-20 £3-20

e THIS MONTH’'S SNIP e
1 Hour Minute Timer. Made by Smiths te with

Thermostat with Probe. Made by the famous
Ranco Thermostat Co. Covers the range from
approx. 0°-200° variable by a control spindle,
handles currents up to 16 amps. Length of
capillery and sensor tube approx. 3’ 6°. These
are ideal for ovens and as a general purposs
thermostat. Price 50p each or 10 for $4-50.
8mall Tuping Condenser as fitted to many im-
ported Japanese and Hong Kong radios. 2 gang
about 200 pF per gang. Bize approx. 1* by 1*
with a 3" diameter spindie with dust cover.
25p each or 10 for 23-25.

Heat Sink, Small type as used with OC81, eto.
Price 5p each or 10 for 45p.

High Voltage Condenser. -265 mid 1500v RMS
which means that these have a D.C. rating of
over 4000v, 75p each or 10 for £8-75.

125w Starter. For 8’ fluorescent tubes. Mazda 137
cannister 4 pin base. Price 20p each or 10 for £1-80.
IP Transtormers. 465 K.C. double tuned and made
for transistor circuits. 85p per set of 3. 10 sets
for £3-15.

Spectacle Frames (No lenses). With built-in
hearing aids. The amplifier and batlery being
housed in the arms. Although these are complete
hearing aids we are selling them purely for the
sub miniature components they contain. We give
no guarantee that they are in working order also
these may be second hand. Price #8-50 each.
@iant Rev Counters, This is an 8* dlameter moving
coil meter with extra long (260°) pointer move-
ment. 1mA full scale deflection. New and guaran-
teed perfect. Probably costing anything up to
£20. Limited number only, our price $6-50 each
plus 40 p post and insurance.

Foot Switch, Twin levers each of which operates
310 amp QMB change over switch. Price §0p each.
9V Gram Unit. On unit plate with 33-45 change
lever, complete with turntable, price 22-86 each
plus 20p post and insurance.

18 Way Plug and Socket. 16p per pair. 10 pairs
for £1-36.

g'rotnmmu. 5 reva. per minute. Made by

control knob and calibrated disl. This months speclal
bargain at 50p. Useful in the Kitchen, Office and Dark-
room, ete.

tic Devices Ltd. The contacts may be set
to trigwer anywhere around the shaft, idesi for
motivated lighting dlep ) ing,
etc. Drive motors are 200-240v 50 Hz. Model A
has 5 change over contacts. Price 41-50. Model B
bas 11 change over contacts. Price #3,

THYRISTOR LIGHT DIMMER

For any lamp up to Ikw, Mounied on switch plate to fit
in place of standard switch. Virtually no radio interference.
Price £2- 50, plus 20p post and insurance.

MULLARD AUDIO AMPLIFIER MODULE

Uses 4 transistors, and has an output of 750mW into
ohms speakers. Input suitable for crystal mie. or
pick-up. 0 volt battery opevated. Size 2 long X 1}" wide
x 17 high. SPFCIAL SNIP PRICE 60p each. 10 for 25.

POCKET CIRCUIT
TESTER - "“_w\
Test continuity for any low resistance circuit, house .. .z i -m -
wirlng, car electrics. Teats polarity of diodes :n’d recti-
fers. ideal size for cotversion to signal .njector (circuit supplied), 80p or
2 for 50p. Post paid. -

plunger moves approx.
{in. This could be used to open
valve on ventilator eic. £1-50
plus 28p. p. & ins.

SA 1.PIN SWITCHED
SOCKETS

An excellent opporitunity to
make that bench dis board you
bave needed or to stock up for
future jobs. This month we ofter
6 British made (Hicrait) bake-
lite flush mounting sbuttered
switch sockets for only §50p plus
18p post and ingurance. (20 R
boxes post free.) H )

MAINS OPERATED
SOLENOIDS

Model 772-—small but power-
ful 1 pull—approx size 1}* x
13 x 13~ .

Model 400/1 §” pull. Bize
23 x 2° x 13 75p.

Mode! TT10 11” pull Bize 3" x 2§ x 24”2180
plus 20p post and insurance,

. TELESCOPIC
=" AERIAL
for portable, car radie

/ or tranemitter. Chrome pla-
ted—six sections, extends from
74 to 47in, Hole in bottom for 6BA

szl:;w. 88p. KNUCKLED MODEL FOR

3 STAGE PERMEABILITY TUNER
This Tuner is a precision instru-
ment made by the famous ‘Cyldon"*
Company for the equally famous

| Radiomobile Car Radio. It is a
medium wave tuner (but set of
longwave coils avallable, 85p with
a frequency coverage 1620 Kc/s-
525 Kc/s and intended to operate
with an LF. value of 470 Kc/s.
Extremely compact (size only 214

2+ }ins. thick) with reduction gear for fine tuning.

8nip price this month 50p, with circuit of tront
end suitable for car radio or as a general purpose
tuner for use with Amplifler. Post free.

PW DIGITAL CLOCK
As featured in this issue. Send S.AE. for parts list.

HONEYWELL PROGRAMMER

This is & drum type timing device, the
drum being calibrated in equsl divisions

for switch setting purposea with trips

which are infinitely adjustable for positi

They are also arranged to aliow 2 opera-
tions per switch per rotation, There are 15
changeover micro awitches each of 10 amp
type operated by the tripa thus 15 circuits may
be changed -er revolutfon. Drive motor 1s f
mains operated! 5 revs per min. Some of the many

uses of this timer are Machinery control, Boiler firing, Dispensing and Vending
machipes, Display 1{ghting animated and signs, Signalling, ete. Price from makers
probably over £10 each. Special snip price £5.75 plus 26p post and insurance,
Don't miss this terrific bargain,

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the famous Plessey Company. A once+
in-a-lifetime offer of Micro electronic devices well below cost of manufacture,
The parcel contains 5 TCe all new and pertect, first-grade device, d tely no

P 6 revs. per minute. Similar to
previous items but Swiss made and having 8 sets
of change over contacts. Motor 200-240v 50 Hz,
Price 22-60 each.

Black Hest Elements, Copper clad 1° tubular
construction replacements in Tricky and many
other cookers also suitable it connected fn serles
to heat airing cupboards and for other low

i The 1

g types
are available.
900 W Model. 14" long x 1§ wide. Made by
Backer. Price 78p or 10 for £8-75.
2200 W Model. W shaped. 14}” long by 9" wide,
85p each or 10 47-65_
Radiant Cooker Rings. As fitted to Tricity and
many other popular cookers. We have two types.
‘These are copper clad }* tubular constructlon,
Both models having an external diameter of
63" and the elements have been slightly flattened
to increase radiation.
Backer Type 7D1-—2000 watts has a metal cover,
size approx. 87 x 1}* x 13" over the elemanf

8o in to being &
this could also quickly be made into a boiling
ring as it only needs mounting on a simple iron
frame. This element is rated 200-210v but it is
perfectly safe on 240v and as these are usually
simmerstat controlled the lower voltage rating is
not all that important. Price 76p each or 10
for 26-75.
Backer Mode} 7D1 Mk. IT again 2000 watte rated
but 230-240v, has no cover over element ends.
Price 85p each or 10 for 85-88,
Tricity Cooker Elemernts. We have quite an
assortment of these and. will describe them in
future issues—but if in the meantime you are
needing these then please let us have & aketch,
we may have the exact one in stock.
8lide Switch. 2 pole change over panel mounting
by two 6 BA screws. Bize approx. 1”7 X {° rated
2?)3‘; Iamp, 8p each, 10 tor $4p, 100 for 8510,
b for .
Thermal Trip. Bakelite encased called the ”Klixon™
Current passes through the heater coil and bi-
metal strip clicks the clrenit open should the
current exceed 3 ampa. Quite small and with tag
and lead ideal for ing trans-
formers or motors. Price £5p each or 10 for 42-35.
Mains Transtormer. Primary 240v tapped 220v,
Becondary 20v § amp. Price 80p. ee~h or 10 for

£5-40.
T 1 Primary 230-240v, Secondary

sub-standard or seconds. 4 ot the ICs are single ailicon chip GP amplifiers.
The bth is & monnlithic NPN matched pair. Regular price of parcel well over £5.
Full circuit details of the IC’s are included and in addition you will receive a
list of many different IC’s available at ‘bargain prices 25p upwards with circuits
and technical data of each. Complete parcel only $1 post paid. DON T MISS
THIS TERRIFIC BARGAIN,

BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
Kver Ready and others, most of which are zinc carbon
types but also mercury manganese—n —silver oxide
and alksline batteries may be tested. The tester puts a
dummy load on the battery and ihe meter scale indicates
the condition depending upon which section the pointer
rests. The section reads “replace’” ““weak’’ or “‘good"’. The
tester is complete in its case, size 3}” x 83" x 2”7 with leads
and prods, Price £1-76 plus 20p postage.

8:6-0-6-6 1 amp. With ftted primary soreen
85p each or 10 for $5-88, .

Small Croe. Clips. Suitable for instruments, etc.
8p. each or 10 for 45p.

24-HOUR TIME SWITCH

" Made by Smiths, these are
AC mains operated, NOT
CLOCKWORK. Ideal for
mounting on rack or shelf
or can be built into box
- with 13A socket. 2 com-
- pletely adjustable time
oo periods per 24 hours, 5 amp
changeover contacts will switch circult on or off
during these periods. #2-80, post and ins. 28p,
Additional time contacts 80p pair.

‘Where postage is not stated then orders
over £5 are post free. Below £5 add 20p.

femi-conductors add 5p post. Over £1 post
free. 8.A.E. with enquiries please.

J. BULL (ELECTRICAL) LTD.

(Dept. P.W.), 7 Park Street, Croydon CRO YD

Callers to: 102/3 Tamworth Road, Croydon.
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TEGHNIGAL
TRAINING

In radio television
and electronics

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

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

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

General Radiocommunications Certificate

C. & G. Radio Servicing Theory

General Certificate of Education, etc.

Now available Colour T.V. Servicing

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 6-valve receiver, transistor portable,
and high-grade test instruments—all unde: expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY

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

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

(state Subject oF EXaM) ..oiiiniiiiiiiieineerin e erti e rrer s I
NAME Lo ea e ea et eas vt |
{(BLOCK CAPITAL PLEASE)

ADDRESS '

AGE......o.n... OCCUPATION ...ocvvvrecvveetesesrssoes oo |
INTERNATIONAL CORRESPONDENCE SCHOOLS l
Dept. JA28 Intertext House, Stewarts Road, I

EST. 1891
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WICKS

FOR
BARGAINS

ELAC
SPEAKERS
8N 8” Round

£3-50. P. & P. 25p.
TW4I163 Tweeter
£1-00. P. & P. 20p.

Special Offer!

Grundig GDM312
Dynamic Micro-
phones. List £7.35
OUR PRICE £3.
P &P 30p

Hi-Fi Stereo
Headphones

(Value £5-00)
Oniy £2-25 Inc. post.

E.A. STEREO AMPLIFIER:
All tr tor, 5 watts per ¢hi I; In attractive
teak veneered sleeve, Frequency re:ponu
40-20,000 Hz +3dB. Controls On-oﬁ volume:
Bass: Trebls: B
Jack, Ceramic or Magnetic PU. Radlo 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 44"H

£18 S0 inc. post,
2WAY SPEAKER SYSTEM:

|deal for use with above amptifier. 8” twin cone
Bass speaker and 3” tweeter, fitted in extremely
elegant teak veneered cabinet, Size: 164"H x
104*W x 9°D. 8 ohms handle 10 walts.

£7-50 each inc. Carr.

STEREO PACKAGE DEAL

E.A. Stereo Amplifler with pair of 2-way
Speaker Systems (detailed above) plus Garrard
2025TC wlth stereo cartridge, teak plinth and
cover and all leads and plugs.

ONLY £44-00. CARR. PAID.

GARRARD OFFERS
d SP25 Mk U1 (Rec. Price £15-85)

Speaker Cloth

Best quallty. Width
36”. Under half price at
55p per yd. Black with
siiver fleck, wiil blend
with any room getting.
End of stock line, yds
and yds must go.

Send S.A.E, for
other samples,

Plugs, Sockets
and Leads.

Phono plugs; 3p each
30p per dozen.

2 pln Din spkr. plugs
10p each.

3 pin Dln pfugs,

15p each

? pln Dln piugs.

5 pln Dln sockets
{chassis) Tp sach.
Stereo Jack Sockets

(chassis) 2 wa; 3p: 3
way 4p; 4 way

6it. stereo lead 5 pln
Din to open end, 45p
6ft, stereo lead 2
phono to openend. 37p
12ft, spkr. lead 2 pin
Din to open end. 40p.
Piease atdid P & P 5p.

100 Mixed
Resistors

+ watt 10% ail best
quality (no ex govern-
ment) 40p.

Pots

100K x 100K lins & Logs.

stsreo 35p Inc. post.
100K DP switch stareo,
log. 45p Inc. post,

50K single Balance.

15p inc. post.

4 B.A. brass nuts
50 for 25p in¢. post.

Our Price £11'25 Carr. 50p.
Garrard SP25 Mk 1H ready wired in beautiful
teak plinth with tinted perspex cover, (Fitted
with 5-pin DIN plug or phono plugs—state
choice). (Rec. Price £23-19). Our Price £16.
Carr, 75p.
Or with cholce of fitted cartridges.
SP25 MK lll/Sonotone ’TAHC (Rec Price
£27-29) Qur Price £18. Carr, 7
S$P25 Mk lI1/Shure M3DM (Rec Price £31-02)
Our Price £20. Carr. 75p.
SP25 Mk lll/Goldrlno Gm (Rec. Price £35-19)
Our Price £21. Carr. 7
SP25 Mk i1)/Shure MssE (Rec Price £36-16)
Our Price £21, Carr, & Ins, T
Note/ Garrard SLE5B (Automntlc Changer
version of SP25 Mk 1) alternatively supplied—
please add £3 to above prices.
Garrard APT6 (Rec. Price £27-85)
Our Price £19-85. Carr. & ins, 50p.
Garrard AP76 ready wired In beautlful teak
Bllnth with perspex cover {fitted with 5 pin

IN or Phono plugs). Piease state cholce.
(Rec. Price £39-85). Our Price £25-94
Carr. & Ins. 75p.

OR WITH CHOICE OF FITTED
CARTRIDGES.

Garrard AP76/Shure M3D (Rec. Price £47-26)
Our Price £29-94. Carr. & Ins. T5p.

Garrard APT8/Shure MSSE (REC Pr(ce £52-82).
Our Price £32-35. Carr. & ins,

Garrard AP78/Goldring GIMI (Rec Price £52-82)
Our Price £32-35. Carr. & Ins.

Garvard 2025TC fltted with stareo/mono
cartridge. £8-99. Carr. Pald.

TEAKPLINTH&PERSPEX COVER
Ready cut to take 2025TC, SP25 lif, SLE58
available at £4-99. Carr. & Ins, 35p.

STEREO DIAMOND
CARTRIDGES

SHURE M3DM £5-00; M&4-7 £6-97; M44E £7-50;
MSSE £9-50; M75EJ £16-00

SONOTONE 9TAHCD £1-89

GOLDRING 850 £5-50; 800 £9-00; 800E £12-50;
800 SUPER E £16-85.
P. & P. 18p any type.

SPECIAL PURCHASE!
GRUNDIG HI- FIBJXAPSE IN LIBRARY

GL1S. 53" LP 1200 #t.
(Rec. Price £1-97)

OUR PRICE £1-25, Post 10p
{3 or more post fres)

® Guaranteed all brand new hest quality goods.
® All enquiries SAE please. ’

D. T. WICKS & CO. 49 North Station Rd,

Colchester, Essex.

Tel : (0206) 78807

CALLERSWELCOME——Monday Sﬂurdly—’ a.m, to 1 p.m,, 2.15 p.m, to
6 p.m., Thursdays, 9 a.m. to 1 p.m.




“ -IOU want to listen to Radio 2 but you haven’t
got long waves or v.hf. on your transistor
portable. What to do? Just place the Add-a-

Verter behind your radio and tune in Radio 2 at

about 480 metres on the dial of your receiver. No

connections or fiddling about with the innards of your

squawk box. .

How is it done? By picking up the Radio 2 signal
on 200kHz (1500 metres) and mixing it with a local
oscillator 429kHz in the Add-a-Verter thus producing
a new signal on 629kHz which can be heard on the
receiver on the medium wave band.

Cost of the bits and pieces bought new? About £2,
plus the cost of the plastic box. The average construc-
tor will be able to find most of the parts in his junk
box.

CIRCUITRY

Nothing very complicated as can be seen in Fig. 1.
A commonly available 2N2926 n.p.n. silicon transistor
has a quartz crystal connected between its base and
collector with the supply voltage being applied via
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Fig. 1: The simple circuit of the Add-a-Verter. The output coil L2 is
coupled to the ferrite rod aerial in the receiver, as shown in the heading
photograph.

ERIC DOWDESWELL

L3 which presents a high impedance at the crystal
frequency. The circuit will still oscillate if the bottom
end of C1 is connected to the negative line. But more
later on the operation of the crystal.

The Radio 2 signal is picked up on the ferrite rod
aerial L1 and fed to the base of the transistor. The
signal at the collector now consists of the oscillator
frequency 429kHz plus and minus 200kHz as well as
the basic oscillator frequency of 429kHz. However it
is the sum frequency of 629kHz which interests us,
since it falls in the m.w. band.

The output coil L2 is also in the form of a ferrite
rod aerial and it is the signal from this coil on
629kHz that is picked up by the ferrite rod aerial in
the adjacent receiver.

THE CRYSTAL

The use of a crystal may seem extravagant and
unnecessary to some but in fact it costs just 25p and
its use saves much time fiddling around with coils
and capacitors trying to hit the right frequency. Its
stability is also so very much better than an LC com-
bination. It is worth noting that the crystal oscillated
immediately the prototype was switched on for the
first time. The only other adjustment then needed

The only ‘control' on the Add-a-Verter is the on-off switch!
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was to peak trimmer TCl for maximum strength of
the Radio 2 signal.

This particular type of crystal was originally used
in equipment that multiplied its basic frequency fifty-
four times so the crystal is designated as having an
output frequency of 23-2 MHz which is shown on the
crystal case as Channel 32. In fact its fundamental
frequency is 429-630kHz. There is a whole range of
similar crystals between about 370 and 540kHz. Some
extremely useful tables showing the relationship
between channel number, fundamental and output
frequency can be found in the Radio Data Reference
Book published by the RSGB.

To avoid interference with the converted Radio 2
signal from other stations on the medium wave band
a search was made for a “quiet” spot at the 1f. end
of the band but such a rarity disappeared a long time
ago! The choice of the final frequency is therefore
something of a compromise. What may seem a rela-
tively quiet spot on the band in one part of the
country may be alive with stations in another. How-
ever the Radio 2 signal appearing at the receiver was
strong enough (in Surrey) to eliminate any other
stations that can normally be heard at night on
629kHz. During the daytime there is no problem
at all.

CONSTRUCTION

First obtain a plastic box, with lid, about 4X3in.
with a minimum depth inside of about 1l4in. The
inside dimensions of the box will determine the size
of the board on which the Add-a-Verter is built. The
box used in the prototype was 414 X3 X 1l4in. so the
following description and accompanying diagrams
are based on this.

The important factors to be observed, regardless of
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A\ Fig. 2: Layout of the few com-
,.:n"“at ponents below the circuit board.
2N2926 Y Fig. 3:Component layout on top of
== the circuit board. Components are
1‘\ wired between Veroboard pins inserted
ech in the board.
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Board 4”x 2% but see text
42 ® pins

Top view of circuit board, which may be compared with Fig. 3

the size of the board, are maximum separation
between L1 and L2 while keeping them parallel and
horizontal and keeping L3 away from both L1 and L2
to minimise interaction.

Cut a piece of plain Veroboard to the size required
and insert Veroboard pins as shown in Fig. 2. The use
of copper strip board was considered unnecessary
and a waste with so few components to be mounted.
Coils L1 and L2 are part of a m.w./L.w. ferrite rod
aerial although any similar rod aerial can be used.

First remove the coils from the rod and then cut
off two pieces of the rod 24in. long. If space permits
simply cut the rod in half. The cutting is best done
by nicking the rod at the appropriate place with the
sharp edge of a file. Either hold the rod in a vice and
tap the free end or strike the rod smartly on the
sharp edge of a table or bench. If the resulting ends
are a bit rough, don’t worry, it won’t make any
difference!

The connections to the coils L1 and L2 are shown
in Fig. 4. L2 should have the few turns constituting
the base winding removed although this is not strictly
necessary provided the ends of this winding are not
allowed to short together. If difficulty is experienced
in identifying the windings connect an chmmeter to

Base winding
see text

i

==

Fig. 4: Diagram of the lead-out wires of coils L1 and L2.

the single lead “a” and find the other end of the
winding “b”. The remaining ends will be the base
winding.

Put the coils on the ferrite rods and attach the rods
to the board with loops of thin insulated wire. Drill a
hole and fix the compression trimmer TCl to the
board with the lock nut provided. Place the tags of
the crystal holder over the appropriate pins on the
underside of the board and solder, see Fig. 2. These
pins provide anchoring points for the base and collec-
tor leads of the transistor on top of the board.

Coil L3 is the long wave winding of a Lw./m.w,



coil, freely available, and intended for use in a simple
“crystal set” circuit. An iron core to suit the coil is
required and should be bought at the same time as
the coil since the core is not normally sold as part of
the coil. In the prototype the red and blue tags of the
l.w. winding were soldered directly to the appropriate
pins in the board, Fig. 3, but if height permits mount
the coil normally by its fixing lugs. Initially the core
should be screwed in as far as possible.

Rather than cut off the excess of the coil lead-outs
it is advisable to use the tinned ends as supplied,
winding any surplus wire back on to the coil formers.

Complete the wiring in of the components as
shown in Figs. 2 and 3 leaving the transistor until
last. Hold the leads of the transistor in a pair of flat
nosed pliers while tinning the ends and soldering
them to their pins. Transistors are pretty tough these
days but there is no point in tempting Fate!

Finally, attach the PP3 battery to the board with a
wire loop as was done with the ferrite rods. The
negative side of the battery clip goes to the general
negative line while the positive side goes to the on-off
switch, mounted on the lid of the box, and back to
the positive side of the circuit. The current taken by
the prototype was only 1204A so there was a tempta-
tion to omit the switch altogether! In this case the

Photograph of the underneath of the circuil board with connections
as shown in Fig. 2.

working life of the battery would be about the same
as its shelf life.

Plug in the crystal which should lie flat against the
board but if necessary fix it to the board with another
loop of wire.

SETTING UP

Put the board into the case where it should lie flat
on the case of the crystal. No additional fixing was
thought to be necessary. Connect a milliammeter in
series with the positive battery lead. If using a multi-
meter set it to the maximum current range in case
there are any short circuits! Switch on and if the
crystal oscillates first time the current will be of the
order of 120pA. If not the current will be about
200pA when the core of coil L3 should be unscrewed
slowly the current dropping to a minimum and rising
again. As a final check on the crystal, switch the unit
on and off a few times. Each time the current should
fall to around 120xA but if not readjust the core until
it does. To be quite sure, remove the crystal, when
the current should rise.

Switch on the portable radioc and set the dial to

- EomipréEsion frimmer SRy
- Te17 2N2826 fnrange, yellow or green. coding)
¢ LYER park of ferrife rod-serial :
FETE L (Tvpe MWILWIBFR Denco) - -
SEA8, L part of Lwfniw, cojl, with core ; i
- oo fType DR Heneys) « - >~ o <y,
U X1 erystal type FT241A, approx. 420kHz

et '(“gih_r_met 2e-83-2MC", Henrys) and folder
- Miscellanoous- 27
" Miniature anfolf switch; PP3.9V battery and clips,
b Nerahoard 015t ‘matrix or-plain-paxolin, 4 X240
i' © {see text), Plastic box, ~

ety
-

g

around 480 metres on the medium wave band. Stand
the Add-a-Verter close behind the radio so that the
output coil is close to the ferrite rod aerial in the set-
and parallel to it. There is a fair chance that Radio 2
will now be audible but if not tune around 480m. on
the set at the same time adjusting trimmer TC1 in
the Add-a-Verter until Radio 2 is heard. Adjust the
trimmer for maximum volume. To check, move the
Add-a-Verter away from the set when the Radio 2
signal should disappear. For portability the Add-a-
Verter can be attached to the radio with a couple of
rubber bands.

Should the m.w. receiver not have ferrite rod aerial
the Add-a-Verter can still be used by adding capacitor
C3 from Trl to a terminal on the box and joining the
terminal to the aerial socket on the receiver.

NOTES

Do not use a metal box since operation of the
Add-a-Verter depends upon the coupling between
coil L2 and the ferrite rod aerial in the receiver. A
metal box will act as a screen preventing reception

 of Radio 2. A metal box is only permissible if L2 is

mounted outside and at least !in. clear of the metal
box, but this is rather getting away from the original
idea of the Add-a-Verter.

Don’t forget that ferrite rod aerials are highly
directional and that the set and Add-a-Verter must be
orientated for maximum signal strength of Radio 2.

Switch off the Add-a-Verter when normal reception
is required on the medium waves as otherwise inter-
fering beat notes will be heard on stations.

Transistors type 2N2926 with orange, yellow and
green coding were all tried and found satisfactory
but difficulty may be experienced if the lower gain
types, brown or red, are used.

BACK NUMBERS

We regret that the back numbers department of P.W. has
now closed and consequently we are unable to supply these.
Requests for specific back issues can usually be inciuded
in our ‘CQ’ section; there is no charge for this but it is a
service between readers and P.W. are unable to meet any
of these requests.




digital clock .

G.MERCER

NOTE:—In the Components List in Part 1 of the 24 Hour
Digital Clock the reference number of the monolithic voitage
regulator should have been shown as MVR5V and not
MRV5V. The resistor marked R3 in Fig. 1 should have been
shown as R4.

CONSTRUCTION

Construction commences with the assembly of
four decade counter boards for the display module.
First of all four holes should be drilled at the
extreme corners of the boards in order to take the
6BA studding with which the display module is
finally assembled, plus another below the edge
connector, Fig. 7.

To SW1/wW DC.1 (Decade counter board 1)

Units mirutes

DC.2

/ Tens minut7 Units hours Tens hours

1

PART 2

Each board has the component values and loca-
tions clearly marked together with the relevant nota-
tion for the edge connections. The resistor marked
R1 on each of the P.C. boards corresponds to the R1’s
on the circuit diagram and has a value of 16kQ for
the recommended tube. Tinned copper wire should
be used for all the links shown on the boards. The
two types of integrated circuits should now be
mounted on the boards paymg espemal attention
that the indentations on the i.c’s align with the
marks on the P.C. board.

The numicator tube is
now mounted with its
leads straddling the board
and viewing direction to
the front. The pin con-
nections for the tube are
shown in Fig. 3 and the

DC.3 DC4

Numicator

i .:: ,~.

NINE RESET O O [s]
=@ GROUND O PR
‘ B O/P
° comr g° o 2 LINK

tube

positions for these connec-
tions are clearly shown
on the board itself.

All four boards are
assembled in exactly the
same way. Three of the
four boards must now be
slightly modified as shown
in Fig. 6 (boards 2, 3 and
4). This modification is
made to separate the two
zero reset connections in
order to be able to modify
the counting sequence as

FRONT

e ~~-0HT+
o)

©O DEC. POINT RIGHT
© DEC. POINT LEFT

O

O

7441

described in the circuit
operation.

The boards are now
assembled on the studding
as shown in Fig. 7 and
spaced using extra 6BA

P\

yo
O

et

[ §
(=)

Fig. 7. Assembly and interconnect-

To power
hagstrip (D)

To countdown To countdown
module (M 3)¥ }module (M1)
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ing wiring of the display module
comprising the four decade counter
boards.
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i
Foil cleared around fixing holes for
brackets securing board to chassis

A Fig. 8. Constructional details and wiring of the countdown board. Care must be taken fo ensure
that the copper sirips are cleared from around the two fixing down brackets.

W Fig. 9. Layout of the power supply components and two reset switches on the back panel. The
voltage regulator must be bolted directly on the back panel which acls as a heat sink.

nuts. Mounting - feet are
fitted to the P.C. boards—
these can be seen in the
photographs.

The interconnections at
the rear of the boards are
now made as shown in
Fig. 7. Connections may
be made with tinned
copper wire through the
holes in the edge con-
nectors. Flying leads are
connected for the input,
+5V, chassis, and hit.
voltage. This completes
the display module.

The countdown board is
now assembled on a piece
of U-lin. matrix strip-
board 33%in. long by 1lin.
wide. The layout is exactly
as shown in the circuit
diagram, the only cuts to
be made to the board are
two complete lines along
the length of the board
between the rows of i.c.
pins, Fig. 8.

All the chassis connec-
tions of the i.c.’s are com-
moned as are the 5V pins
and flying leads added for
connection to the power
supply. Flying leads are
also connected for the in-
put, output and setting
switches. This completes
the countdown module.

The main chassis on
which the power supply
and other modules are
mounted is simply an
aluminium panel 18
s.w.g) with an L cross
section. The rear panel
carries the setting
switches and power supply
while other modules  are
bolted to the base. The
transformer is bolted to
the rear panel as is the
monolithic voltage regu-
lator which uses the rear
panel as its heat sink,
Fig. 9.

The two large capaci-
tors are also fixed to the
rear panel with vertical
fixing clips. The remaining
power supply components
may be soldered to the
tags of the components
already mentioned andthe
four outlets taken to a
tag panel to permit easy
connection to the other
two modules.

The countdown board
and display module are
now bolted on to the
basic chassis using angle
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Cut out to suit
escutcheon plate

4"x 178"

ESCUTCHEON
PLATE

Material: 16 sw.g. aluminium

1/0'
4 fl
ST lange

Back plate fitted
to base plate with
6BA nuts and bolts

Dimensions and drilling details for the case and chassis which can be oblained as a kit. Note that the flanges

on the base plate are uppermost. The backplate is gin. shorter than the front plate thus leaving a slot along

the back to provide essential ventilation. The metalwork shown in the various photographs of the Digital
Clock was that used by the author in the protolype.

brackets and all the flying leads connected to the
power supply and setting switches on the rear panel.

SETTING UP

The initial setting of the clock to a particular time
is carried out as follows:
SW1 is depressed to allow the clock to run at

PRESENT SETTING SYSTEM

1500 times normal speed and released at a displayed
time at least half an hour before the required set-
ting. SW2 is now depressed which allows the clock
to run at a speed 30 times greater than normal.
The button is released at the desired time setting.
The clock will now run to an accuracy determined
only by the accuracy at which the mains frequency
is maintained. Resetting after a power cut or acci-
dental disconnection may
be carried out as described

Swe above.

Press to set A Output
minutes trom 1C4

Sw1 .
Display
Press to set Ax module
hours input
—C)
25Hz output c 8 TpHz ou‘cpu‘c{ c 8
from IC1 from IC3

NEW SETTING SYSTEM

25Hz output 1pHz output
from IC1 Y trom IC3
C C
SW1 sw2
Press
to set
hours
NC.IB

Each gate [ ) is 147400 1C.
.3 7400 IC’'s are required
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Fig. 10.

E)utput from IC4

In some cases and with
some types of switches,
contact bounce can cause
overshoot on the initial
setting. It is possible to
use extra integrated cir-
cuits together with change-
over switches to provide
electrical rather than
mechanical control of the
initial setting. However,
due to the fact that the
clock will only infre-
quently need setting, the
extra circuit complexity
and expense was not con-
sidered justified. A circuit
to overcome contact
bounce is shown in Fig.

10. u



Judging by the feedback we pet from readers, there are
plenty of you who want details of a decent quality record
player without the frills and expense of stereo: if you are one
of these the Estelle is just for you. The quality is exceilent
with low distortion, full range tone controls and with a
potentia} output of 12W r.m.s. Carefully thought-out design
and construction add to the attractions. of this project.

Here's a good, simple, but handy project.
A straightforward amplifier using four
transistors with an output of about 200mwW
—just the job for trouble-shaoting or for
clipping onto a quick lash-up. As de-
scribed it's a good, robust unit which takes
only a tew hours to complete.

Last June we published a short
article on the PW Electronic
Ignition System, little reailsing
the tremendous Interest it
would arouse. Thousands of
these units have been built but

many readers wrote in saying D

“I've got all the parts—what
do | do next?" This follow-up
article gives the answer to this
question giving full clreuit

and constructional details. ‘

ALL IN THE JUNE ISSUE
ON SALE 5th MAY
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PRACTICAL WIRELESS SUPPLEMENT (NAY 1372

COMPILED FOR PRACTICAL WIRELESS BY D.A. LONGLAND, B.Sc., C. Eng., M.LE.R.E. (ELECTROVALUE)

THIS SUPPLEMENT has been designed to pre-
sent data toreaders in a basic way. The technical
details, parameters and capabilities of the more
common types are given. The tables are broken
down into categories by usage to simplify
selection but of course many transistors couid
be included in several different headings. This
has not been done as it would necessitate a con-
siderable degree of duplication.

Transistors are used for many purposes, most
of which may be reduced into the broad classifi-
cation of increasing the power or level of a
signal. This is effected by introducing the signal
into the base-emitter (or gate-source circuit if a
field effect transistor, f.e.t.) and thus causing an
amplified variation of the signal in the coliector-
emitter circuit (or source drain circuitifanf.e.t.).

The important characteristics required of a
transistor are determined by its application, that
is, whether used for amplification of small a.c.
or d.c. signals, for switching current or power
amplification. Other characteristics may be
important when a transistor is used near one of
its limits, for example, high frequency, low
noise, saturation, high power, very low current,
or fast switching times.

Transistor characteristics

An ideal transistor will have a high transition
frequency (fT) and low feedback capacitance
(for good high frequency response), stable char-
acteristics, low noise level, low saturation
voltage, fast rise and fall times (for low loss
switching characteristics), high thermal con-
ductivity (for high power handling capacity),
low leakage (for ability to operate at very low
currents), high gain (to reduce the number of
stages for a given requirement) and low tem-
perature effects (to reduce dependence on
operating temperature and power dissipation).

it wouid be rare to find many extreme char-
acteristics in one transistor for the technology
used in producing an extreme in one character-
istic- may be incompatible with that used in
producing an extreme in another. Hence, if a
small signal, high frequency amplifier transistor
were chosen it would have a medium gain at low
currents, low feedback capacitance and high fT,
therefore it would be made on a small semi-
conductor chip. One would not therefore expect
the same transistor to handie a high voltage,
high power, or have a low saturation voltage at
high current. This illustrates the need for com-



promise and in turn accounts for the large
number of transistors available, many having
their own individual collections of character-
istics suited to particular applications.

In choosing a transistor, one has to start by
determining the category in which the major
characteristics fall, e.g. r.f. or a.f. amplification,
switching, low or high power, high or low volt-
age, PNP or NPN. After choosing a range
of - transistors, the secondary characteristics
may then be chosen.

1. In high frequency application, having chosen
one with an fT considerably higher than the
operating frequency (if possible) and having a
low feedback capacitance one would then seek
a type having suitable voltage rating, power,
dissipation, current or power gain, and if for
switching, rise and fall time and saturation
voltage.

2. For low frequency application, the fT is
relatively unimportant though with a high gain
transistor, a transition frequency rather higher
than the product of the current gain and highest
frequency of operation should be sought: thus
an amplifier using a transistor with an fT of
1MHz and a current gain of 100 would be expected
to fall in frequency response at 10kHz. A suitable
voltage and power rating would then be chosen,
_keeping in mind any extremely low current or
low saturation voltage characteristic required:
thus an amplifier to operate at iImA should have
a collector-base leakage current rather less than
fmA divided by the desired maximum current
gain of the transistor in order that the transistor
will not saturate. A high gain transistor will give
a higher input resistance than a low gain type,
thus the high gain type would take less to drive
power, but may cause a limitation in the fre-
quency response.

3. For switching application it is desirable that
the transistor conduct heavily with little voltage
drop (i.e. low saturation voltage) when driven.
For high speed switching the response time (i.e.
rise, fall and storage) is important since the
power dissipated in a slow transistor will be
relatively high and may limit the power or
frequency to be switched.

4. Other characteristics of a particular nature

may be sought, e.g. a given outiine forincorpora-
tion into existing equipment, or ease of heat
sinking (to reduce temperature rise if high power
is to be dissipated), or high reverse base voltage
for certain switching purposes, etc., etc. All must
be considered in the design of equipment and in
the selection of a suitable or substitute transistor.

The following tables are designed to assist in
selection and substitution—it will be found that
perhaps many transistors will serve one par-
ticular and non-demanding application whereas
for another application only one or two will be
found suitable. One factor to be considered is
cost as it will be observed that a transistor which
incorporates several special or extreme char-
acteristics can be expensive. Good, common
transistors which are relatively cheap and which
will fulfil many needs are indicated by a dagger.

Dissipation in power transistors

Under the High Current Audio headings, the
power dissipation is given in terms of thermal
conductivity between junction and case in
mW/°C. There is some difficulty in expressing
dissipation concisely as manufacturers are
inclined to give dissipation ratings at different
temperatures. It is felt that the thermal con-
ductivity gives a more useful guide in the com-
parison between transistors.

In order to calculate the dissipation at a par-
ticular case temperature one must multiply the
excess of maximum junction temperature above
case temperature by the thermal conductivity.
In some cases the manufacturer does not declare
the dissipation at 25°C, therefore one should not
assume that it would be safe to dissipate the
maximum power as calculated above at 25°C
case temperature. One may assume it safe to
operate at a case temperature midway between
25°C and maximum junction temperature, this
covering most practical requirements.

As a general guide, the maximum junction
temperatures (which should not be exceeded
by 20°C) are: Germanium (metal case) 90°C:
Silicon (metal case) 200°C; Silicon (plastic case)
150°C for types 2N-, MJE-, TIP- and 125°C for
types BD-.

base current is reduced by 3dB.

T Frequency at which the common-
emitter current gain is unity.

hFE Large signal current gain.

hfe Small signal current gain.

Abbreviations

1 Inexpensive types

t Typical.

max Maximum.

min Minimum.

Cob Maximum common-base output capac-
itance.

f fhfb, Frequency at which the common-

1b Base current.
Ic Collector current.
Icbo Collector-base current with emitter

open-circuit.

NF Noise factor.

PG Power gain.

Vcbo Collector-base voltage with emitter
open-circuit.

Vce Collector-emitter voltage.

Vce(sat) Collector-emitter voltage for saturated
(fully conducting) operation.

Veb Base-emitter reverse voltage.

td Under Ic/ib. These refer to 1c with the
collector and base shorted.




R.F. Applications, PNP

Type |Vebo| Vee | Veb | Jc | Pror | hre Ic | Iebo | Vee I/lb]| fr [Cob | NF [PG MHz | Base
max | max | max { mA | max | *hy, mA| sA |(sat) mA MHz| pF | dB |dB
max @ @ max @
NKT613F 40 40 1 10 80 | *40 min 1 5 5t 2 14 | 100 | TO7
AF114 20 20 10 60 | *130t 1 8 75t | 25 12:5 | 100 | TO7
AF115 20 20 10 60 | *130t 1 8 75t 10 {100 | TO7
AF116 20 20 10 60 | *130t 1 8 75t 19 (107 | TO7
AF117 20 20 10 60 | *130t 1 8 75t 40 045 TO7
AF118 70 70 1 30 | 375 | *180t 1 6 175 23 TO7
AF124 20 20 10 60 | *130t 1 8 75t | 25 12:5 ;100 | TO72b
AF125 20 20 10 60 | *130t 1 8 75t 10 ;100 | TO72b
AF126 20 20 10 60 | *130t 1 8 75t 19 | 10-7 | TOT2b
AF127% 20 20 10 60 | *130t 1 8 75t 40 |{0-45 | TO72b
AF139 20 15 03| 10 60 50t 1 8 500t 10 | 800 | TOT2a
AF201 25 1 0-3]| 10 | 225 50t 1 10 TO72b
AF239t 20 15 03! 10 60 50t 1 8 700 14 | 800 | TO72a
0C44 15 12 10 75 40-225 2 2 7-5f TO1,RO
0OC4s5 15 12 10 75 25-125 2 2 o9f TO1,RO!
Low Noise, PNP
|
Type Vebo| Veo | Veb le Ptot | hex Ie Iebo | Vee le/lb| fr {Cob | NF |PG  MH2z Base
max | max | max | mA | max | *hee mA| sA |(sat) mA | MHz| pF dB | dB
max @ @ max | @
|
AC107 15 15 5 10 80 | 60t 03| 13 0-3f 14 5 TO1,RO!
AC126 32 12 10 | 100 | 220 | *130-300 2 10 2-3 10 TO1
AC151Rt | 32 24 10 | 200 § 150 | 80t 2 | 100 15 27 TO1
Small Signal Audio, PNP
Type Vebo| Veo | Vb | fe Pt | hee be | lebo | Vee Ie/lb| v | Cob | NF |PG MHz Base
max | max | max | mA | max | *he mA| A j(sat) mA |MHz; pF | dB | dB
max @ max @
NKT213 32 32 10 | 250 | 200 50-130 1 10 0-2 | 25/2:5 ; 0-9f 60 | TO1
NKT214¢ 32 32 10 | 250 | 200 | *30-75 1 10 0-2 | 25/2-5 | 0-of 60 10 L TO1
NKT274% 15 15 5 | 250 | 200 | *85-250 1 10 1 15 L TO1
NKT275 15 15 5 | 250 | 200 | *30-90 1 10 1 10 TO1
ocn 30 20 10 10 {125 30-75 3 13 0-3f 16 i TO1, RO1
Medium Current Audio, Small Output Types, PNP
Type Vebo| Vee | Veb Ie Ptot hre e lIebo | Vee le/lo | fr Cob | NF (PG MHz Base
max | max | max | mA | max | *hy, mA| uA |(sat) mA | MHz!| pF dB | dB
max @ @ max | @
AC128t 32 16 10 1000 | 220 40-110 | 300 10 1-8 100 TO1
AC142H 50 30 10 | 1200 | 220 40-110 | 400 14 1-2 TO1
AC142HK | 50 30 10 | 1200 | 860 40-110 | 400 14 1-2 X9%a
AC153 32 18 10 | 2000 { 220 50-250 | 300 | 200 15 TO1
AC153Kt | 32 18 10 | 2000 {1000 50250 | 300 | 200 15 X9a
NKT211¢ 32 30 10 | 1000 | 200 20-150 | 300 10 | 05 300/30 | 0-of 60 TO1
NKT212 32 32 10 500 | 200 50-150 50 10 | 0-15] 25/2-5 0-9f TO1
NKT217 60 40 10 500 | 200 50~150 25 10 | 05 300/6 0-9f 60 TO1
NKT271 15 15 5 500 | 200 50-250 50 10 i TO1
0C72 32 32 10 250 | 125 30-90 80 15 | 0-25 | 125/12'5 1 TO1,RO!
OCst 32 32 10 500 | 240 50-250 50 10 1f TO1
0C83 32 20 3 500 | 220 50-280 50 | 100 | 0'5 300/9 0-85 TO1
OCs4t 32 20 10 500 | 220 60-200 50 | 100 | 0-5 300/9 0-85 TO1
|
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Medium Current Audio, Small Output Types, NPN

Type Vebo] Vee | Veb | e Piot | hre I | lebo | Vee l/lb} fr | Cob | NF PG MH2z Base
max | max | max | mA | max | *he mA | sA [(sat) mA |MHz{ pF | dB |dB
max @ @ max @
AC127t 32 32 10 500 | 200 25-143 | 500 10 1 500/50 | 1-5 TO1
AC141H 50 25 10 | 1200 | 220 40-110 | 400 14 | 0-55 | 400" 3 TO1
AC141HK {” 50 25 10 | 1200 | 860 40-110 | 400 14 | 0'55 | 400* 3 X9a
AC176 32 20 5 300 | 220 52-180 | 500 | 100 | 06 500/10 1 TO1
AC176Kt 32 20 5 300 (1000 52-180 | 500 100 | 0-6 500/10 1 X9a
NKT713 30 30 15 500 | 150 50-150 50 15 | 015 | 50/5 1f TO1
NKT773 15 15 5 300 | 150 50-150 50 15 TO1
High Current Audio, Power Output Types, PNP
Type Vebo| Vee | Veb Ie Pios hee Ic | Icbo | Vee Ie/lb| fr | Cob | NF |[PG MHz Base
max | max | max | max | max | *hye mA | uA | (sat) mA|MHz| pF | dB {dB
@ @ max @
AD140 55 10 | 3A 666 30-100 | 1000 | 100 TO3
AD142 80 50 10 | 10A | 666 30-170 | 1000 | 5000 | 0-3 5000/250! 0-45 TO3
AD149¢ 50 30 20 | 3:5A| 500 30-100 | 1000 ; 350 0-5 TO3
AD162t 32 20 10 | 1A 222 80-320 500 40 1 MD17¢c
AL102 130 60 2 | BA 666 40-250 | 1000 | 1000 | 0'5 5000/250 4 TO3
NKT403t 80 32 40 | 10A | 770 50~150 | 1000 | 150 | 0-42 | 1000/100! 0-35 TO3
NKT405 60 32 20 | 5A 770 100-200 | 1000 | 150 | 0-42 | 1000/100] 0-35 TO3
0C25 40 40 10 | 4A 500 15-80 1000 | 100 TO3
0cC2s8 80 60 40 | 8A 666 20-55 1000 | 100 | 1°6 6000* 0-25§ TO3
0C29t 60 48 20 | 8A 666 45~130 | 1000 | 100 | 1-6 6000* 0-25f TO3
0C35 60 48 20 | 8A 666 25-75 1000 | 100 { 1-4 6000* 0-25f TO3
0C36 80 60 40 | 8A 666 30-110 | 1000 | 100 | 1-6 6000* 0-25f TO3
2N2147 75 50 |18 |5A 666 | 100 min | 1000 | 1000 | 0-6 5000/250 3 TO3
High Current Audio, Power Output Types, NPN
AD161t 32 20 , 10 ! 1A | 222 80-320 | 500 50 1 MD17¢
See note on power dissipation
Medium Current Switching, PNP
Type Vebo| Vee | Ve le Ptot heg e Iebo | Vee le/lb} f+ | Cob | NF |[PG  MHz Base
max | max | max | mA | max | *hge mA| vA [(sat) mA {MHz| pF | dB | dB
max @ @ max @
ACY17 70 32 12 | 500 | 260 50-150 | 300 10 |03 300/15 1 TOS
ACY18 50 30 12 | 500 | 260 40-120 | 300 10 03 300/15 1 TOS
ACY19 50 30 12 | 500 | 260 80-250 | 300 10 [ 0-3 300/15 15 TO5
ACY20 40 20 12 500 | 260 50-145 50 10 | 0-2 50/1-3 1 TOS
ACY21 40 20 12 500 | 260 90-250 50 10 | 0-2 50/1-3 1 TO5
ACY22 20 15 12 1500 | 260 30-300 | 300 10 {03 300/15 0-8 TOS5
ACY39 110 40 12 | 500 | 260 50-150 | 300 10 [ 0-3 300/15 1 TOS
2N1303 30 25 25 | 200 150 20 min 10 6 |02 10/0-5 5 20 TO5
2N1305¢ 30 20 25 | 200 150 40-200 10 6 |02 10/0-25 10 20 TOS
2N1307 30 15 25 | 200 150 60-300 10 |- 6|02 10/0-17 15 20 TO5
2N1309 30 15 25 | 200 150 80 min 10 6 |02 10/0:13 20 20 TOS
ASY26 30 15 20 | 300 | 150 30-80 20 7 |0-25| 50/2 8 15 TOS
ASY27 25 15 20 | 300 | 150 50-150 20 7 {025 50/1-55 | 14 16 TOS
Medium Current Switching, NPN
Type Vebo  Vee | Veb Ie Ptot hee e Iebo | Vee Ic/lo| fr | Cob | NF |PG MHz Base
max max | max | mA | max | *hge mA uA |(sat) mA |MHz| pF | dB |dB
| max @ @ max @
ASY28 30 15 20 | 200 | 150 30-80 20 35 0-25 | 50/2 14 16 TOS
ASY298 25 15 20 | 200 150 50-150 20 35 | 025 50/1-25 20 16 TO5
2N1302 25 25 25 | 200 | 150 20 min, 10 6 (02 10/0'5 10 20 TO5
2N13041 25 | 20 25 | 200 | 150 40-200 ;| 10 6 ;02 10/0-25 15 20 TOS
2N1306 25 15 25 1200 | 150 60-300 10 6 |02 10/0-17 20 20 TOS
2N1308 25 @ 15 25 | 200 150 80 min. 10 6 |02 10/0-13 30 20 TOS




High Current Switching, PNP

| ; ] !
Type Vebo| Vee | Veb Ic Ptot' hee Ic ] lebo ] Vee lc/'bl fr (Con ! NF |PG MHz Base
max max|max max maxl *hie mA| A ((sat) mA MHz| pF | dB | dB
| | a @ | max @
AUHT | a20 2 ' 10A [ 15-80 | 6000 '0-5 5000/250 } 2 | - TO3

The term switching above does not imply any discontinuity in the characteristics. Such transis-
tors may be used as amplifiers, as may amplifier transistors be used for switching duty if their
characteristics are suitable.

R.F. Applications, NPN

Type Vebo| Vee | Veb | e Ptot | hee te | Yebo | Veeo Ic/ln| fr | Cob ! NF (PG MHz Base
max | max | max | mA | max | “he mA| uA i(sat) mA [MHz| pF | dB | dB
max @ ! @ | max @
BF115 50 30 5 30 | 145 100t 3 230t ' 4 TO2b
BF1687 40 30 4 25 | 130 50t 4 350t 135 TO72b
BF173t 4 | 25 4 | 25 | 260 8Tt 7 550t I TO72b
BF1941 30 20 5 30 | 220 115¢ 1 ' 260t 14 MM10b
BF195 30 | 20 5 | 30 |220 67t 1 200t | 4 MM10b
BF2541 30 20 5 30 | 220 115t 1 260t I 4 TO92z
BF255 30 20 5 30 | 220 67t 1 200t | 4 -TO92z
BFY90 30 15 2:5| 50 | 200 60t 2 1000 | 18 5 22t | 500 | TO72a
2N3663 30 12 3 25 | 200 75t 8 05 1260t 1-7° 1 6-5 15 {200 TO98
2N4292+ 30 15 3 | 500 200 20 min 3 0-5 | 570t | 2-2 1 29t | 100 U289
Small Signal Audio, PNP
Type Vebo| Vee | Veb [ Piot | hee e febo | Vee te/lo | fr ' Cob NF |PG MHz Base
max | max | max | mA { max | *hye mA| uA |(sat) mA |MHz| pF dB B
max @ @ max @

BC157t 50 45 6 100 | 220 *125-250 | 2 0-05 ; 0-2t 100/5 130t MM10a
BC158 30 20 5 | 100 | 220 | *125-500 | 2 0-1 0-2t 100/5 130t MM10a
BC177¢ 45 45 5 | 100 | 300 | *125-260 | 2 0-05 | 0-2t | 100/5 130t 4 TO18
BC178 20 20 5 | 100 | 300 | *125-500 | 2 0-1 0-2t | 100/5 130t 4 TO18
BC186 40 | 25 5 {100 | 300 | 40min | 2 | 60 | 5 TO18
BC212L 60 50 5 | 100 | 360 60-300 | 2 0-015, 0-2 | 10/0-5 200 10 TO9%2a
8C213L 45 30 5 {100 | 360 80400 | 2 0-015] 0-2 10/0-§ 200 10 TO82a
BC257¢ 50 45 5 {100 | 220 | *125-260 | 2 0-1 0-5 100/5 130t 6 TO9%2a
BC258 30 25 5 {100 | 220 | *125-500 | 2 0-1 0-5 100/5 130t 6 TO8%2a
8CY70 50 40 5 {200 | 350 50 min. | 10 0-01 } 0:25 10/1 250 TO18
BCY72 25 25 5 200 | 350 50 min., | 10 0-1 0-25 10/1 200 TO18
ZTX500 25 25 5 500 | 300 50-300 | 10 0-2 0-35 50/5 150 6 X59
ZTX501 35 35 5 500 | 300 50-~300 | 10 0-2 0-25 50/5 150 6 X59
ZTX502 35 35 5 500 | 300 100-300 | 10 0-2 0-25 50/5 150 6 X58
ZTX503 45 45 5 | 500 | 300 50-300 | 10 0-2 §0-35 50/5 150 6 X59
ZTX504 70 70 5 | 500 | 300 50-300 | 10 0-2 j0:35 50/5 ! 150 6 X59
ZTX530 30 30 5 {500 | 250 100-400 | 0-1 0-2 ;07 10/0-5 | 30 8 X59
ZT X531 45 45 5 {500 | 250 40-120 { 0-01 j 0-2 | 0-7 10/0-5 30 8 X59
2N3906 40 40 5 1200 | 310 100-300 | 10 005 0:25 10/1 250 | 4-5 TO2b
2N4126 25 25 4 200 | 310 120-360 | 2 0-05)0-4 50/5 250 | 4-5 TO92b
2N4059 30 30 6 30 | 250 45-660 | 1 0-7 10/0°5 TO92a
2N4060 30 30 6 30 | 250 45-165 | 1 0-7 10/0-5 | TO92a
2N4061 30 30 6 30 | 250 90-330 1 1 0-7 10/0-5 TO%2a
2N4062 30 30 6 30 | 250 180-660 { 1 ' 0-7 10/0:5 TO92a
2N4289 60 45 7 | 500 250 160 min. 1 | 0:01 { 0-35 1/0-1 170t 8 U29
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Small Signal, Audio, NPN

T -
Type [ Vebo| Vee | Ve | Ic | Pgot | bre Te 1 febo | Vee I/l fr |Con | NF |PG MHz | Base
max| max | max | mA | max | *hie mA| sA |(sat) mA |MHz| pF | dB | dB
max @, @ ' max @
BC107¢ 45 45 5 100 | 300 | *125-500 | 2 0-010.25 | 10/0-25 150 |37 |10 TO18
BC108 20 20 5 100 | 300 | *125-800 ' 2 0-01 | 025 | 10/0'5 150 | 37 |10 TO18
BC147¢ 50 45 6 200 | 220 | *125-500 | 2 0:02  0°25 | 10/0°5 | 300t | 25 | 10 MM10a
BC148 30 20 5 100 | 300 | *125-900 | 2 0-25 { 0-25 | 10/0-5 300t i 2.5 | 10 MM10a
BC167t 50 45 6 100 | 300 | *125-500 | 2 0-2 (025 | 10/0:5 300t 10 T092a
BC168 30 20 5 100 | 300 | *125-900 | 2 0:2 | 0-25| 10/0-5 | 300t 10 T092a
BC182L 60 50 5 200 | 300 100-480 2 0-015 150 5 TO9%2a
BC183L 45 30 5 200 | 300 100850 | 2 0-015 150 5 TOv2a
BC267 50 45 6 1000 | 375 | *125-500 | 2 0-015| 0-22t| 200/10 150 3t TO18
BC268 30 20 6 {1000 | 375 | *125-800 | 2 0-015| 0-22t, 200/10 150 3t TO18
ZT X300 25 25 5 500 | 300 50-300 | 10 0-2 }0-35| 50/5 150 6 X59
ZTX301 35 35 5 500 | 300 50-300 | 10 0-2 | 0-25| 50/5 150 6 X59
ZT X302 35 35 5 500 | 300 100-300 | 10 0.2 |0-25! 50/5 150 6 X59
ZTX303 45 45 5 500 | 300 50-300 | 10 0-2 }0-35| 50/5 150 6 X59
ZT X304 70 70 5 500 | 300 50-300 | 10 02 | 035 | 50/5 150 6 X59
ZT X330 30 30 5 500 | 250 100-400 | 10 02 o7 10/0-5 30 8 X59
ZTX331 45 45 5 500 | 250 40-120 | 10 02 |07 10/0-5 30 8 X59
2N2924 25 25 5 100 | 200 | *150-300 | 2 0-5 120t | 12 2-5t TO98
2N2925 25 25 5 100 | 200 | *235-470 | 2 05 120t | 12 2'5t TO98
2N2926B 18 18 5 100 | 200 *35-70 | 2 0-5 120t | 12 2-5t TO98
2N2526R 18 18 5 100 | 200 *%5-110 | 2 05 120t | 12 2-5t TO98
2N29260 18 18 5 100 | 200 *90-180 | 2 05 120t | 12 2-5t TO98
2N2926Y1 18 18 5 100 | 200 | *150-300 { 2 05 120t | 12 2-5t T0O98
2N2926G 18 18 5 100 | 200 | *235-470 [ 2 05 120t | 12 2-5t TO98
2N3708 30 30 6 30 | 250 45-660 | 1 0-1 1 10/0-5 T09%2a
2N3709 30 30 6 30 | 250 45-165 | 1 01 1 1 10/0-5 TO92a
2N3710 30 30 6 30 | 250 80-330 1 0-1 1 10/0-5 TO9%2a
2N3711 30 30 6 30 | 250 180-660 1 01 1 10/0-5 TO9%2a
2N3904 60 40 5 100 | 310 100-300 | 10 01 0-2 | 10/1 200t 4 TO92b
2N4124 30 25 5 200 | 310 120-360 | 2 0:05 (0-3 50/5 300 4 TO9%2b
2N4286t 30 25 6 500 | 250 100 min | 0-1 0:05 i 280t 6 u29
2N5172 25 25- 5 100 | 200 | *100-750 | 10 0-1 0-25 | -10/1 120t | 10 TO98
Low Noise, NPN
Type Vebo! Veo | Veb | P Piot hge le Iebo Vee Ye/lb | fr Cob | NF (PG MHz Base
max | max | max | mA | max | *hye mA: A (sat) mA |[MHz| pF | dB |[dB
max .@ | @ max @
BC109Bt 20 20 5 100 ; 300 | *240-500 | 2 0-015] 0-25 10/0-25 | 300t 4 TO18
BC109C+t 20 20 5 100 | 300 | *450-900 | 2 0-015{ 0-25 { 10/0-25 | 300t 4 TO18
BC149% 30 30 5 200 | 220 | *240-900 | 2 0021025 10/0-25 | 300t 4 MM10a
BC169¢ 30 30 5 100 | 300 | "240-900 | 2 0-02 | 0-25 | 10/0-25 | 300t 4 TO%a
BC184L 45 30 5 200 | 300 | 250min 2 0-015 150 4 TO92a
BC269 30 20 6 | 1000 | 375 | *240-900 | 2 0-015' 0-22t] 200/10 150 - 4 TO18
2N930% 45 45 5 60 | 300 100-300 | 0-01 | 0-01 80t 8 3 TO18
2N2483 60 60 6 50 | 360 *40-120 | 0-01 | 0-01 60 6 4 TO18
2N2484 60 60 6 50 | 350 | *100-500 | 0-01 | 0-01 60 6 3 TO18
2N3707 30 30 6 30 | 250 | *100-400 [ 0-1 0-1 5 TO92a
2N5088 35 30 3 50 | 310 | *300~900 | 0-1 0-05 50 4 3 TO92b
Low Noise, PNP
Type Vebo| Vee | Vab i Ptot | hre Ic lebo | Vee lc/lb; fr | Cop | NF |PG MH2z Base
max | max | max | mA | max | *hee mA| A (sat) mA | MHz | pF dB | dB
max @ @ max @
1
BC153 40 40 5 {100 | 200 50-135 | 0-1 0-002} 0-25 . 10/0-5 40 6 | 25 RO97a
BC1541 40 40 5 | 100 { 200 160-330 ) 01 0-002| 0-25 | 10/0°5 40 6 | 25 RO97a
BC159% 30 20 5 100 | 200 *125-500 | 2 0-05 | 0-3t 100/5 200t 5 4 MM10a
BC179% 20 20 5 {100 | 300 | *125-900 { 2 0-05 | 0-3t 100/5° 200t 4 4 TO18
BC214L 45 30 5 [ 100 | 360 140-400 | 2 0-015} 0-2 10/0-5 200 10 2 TO9%a
BC259% 25 20 5 {100 | 220 120--460 | 2 0-1 0-8 10/0-5 130 6 4 TO92a
BCYT 45 45 5 | 200 | 350 100 min | 10 0-01 {025 | 10/1 300 TO18
2N4058 30 30 6 30 | 250 100400 | 01 0-1 0-7 10/1 5 TO92a

vi




SILICON TRANS

ISTORS CONTINUED

Medium Current Audio, Small Output Types, NPN

Type | Veho! Veo | Veb | Ic | Piot | hre I | lewo | Veo Ieflb| fr [Cop | NF [PG MHz | Base
max | max | max | mA | max { *h¢e mA| uA |(sat) mA [MHz| pF ;| dB | dB
max @ @ max @
BC125 50 30 5 300! 30min 150 | 0-05! 05 150/15 40 12 RO97
BC140-10 | 80 ; 40 7 {1000 750 | 20min (1000 | O-1 1 1A/100 | 50 25 TO5
BC301 90 60 7 | 1000 | 850 | 40-240 | 150 | 0-02 | 0-5 160/15 | 120t TO5
BFX84% 100 60 6 (1000 ] 800 | 30min [ 150 | 0-05{ 0-35| 150/15 50 TO5
BFX85 100 60 6 | 1000 | 800 | 70min 150 | 0-05{ 0-35 | '150/15 50 TOS
BFY50 80 35 |- 6 [ 1000 800 30min [150 | 0-05 | 0-2 150/15 60 TOS
BFY51¢ 60 30 6 (1000 | 800 | 40min | 150 | 0-05 | 0-35 | 150/15 50 TOS
BFY52 40 40 8 1000 ] 800 60min | 150 | 0-5 | 0-35] 150/15 150 TOS5
MC140 80 40 7 | 1000} 800 40-300 | 150 | 0-5 [ 0-7t 1A/100 | 100 X58b
2N696 60 40 5 500 | 600 | 20-60 150 1 15 150/15 40 35 TO5
2N697 60 40 5 500 { 600, 40-120 | 150 1 15 150/15 50 35 TO5
2N1613 5 7 500 { 800 | 40-120 | 150 | 0-01 |15 150/15 60 25 TOS
2N1711 75 30 7 {1000 | 800 | 100-300 | 150 | 0-01 | 1-5 150/15 70 25 TO5
2N2270 60 45 7 11000 | 1000 { 50-200 | 150 | 0:05 | 0-9 150/15 60 TOS
2N3053% 60 40 5 700 | 1000 | 50-150 | 150 | 0-25 | 1-4 150/15 100 TO5
2N37044 50 30 5 800 | 300 | 90-330 50 0-6 100/5 100 12 T092a
2N3705 50 30 5 800 | 300 45-165 50 0-8 100/5 100 12 TO09%2a
2N3708 40 20 5 800 | 300 | 30-660 50 1-8 100/5 100 12 TO9%2a
2N3794 40 20 5 300 | 250 { 100min {100 {05 |0-4 10/1 100 10 U29
40361¢ 70 70 4 700 | 1000 | 70-350 50 02514 150/15 100 TOS
40412 250 1000 | 1000 | 40 min 30 10 TOS
Medium Current Audio, Small Output Types, PNP
Type Vebo] Veo | Ven | e Piot | hee fc | kebo | Vee Ic/ib! fr {Cob | NF [PG WMHz Base
max | max | max | mA | max | *hg, mA| A |(sat) mA [MHz| pF | dB | dB
max @ @ max @
BC126 35 30 5 600 | 300 | 30-120 {150 | 0-05 |05 150/15 200t 5 RO97
BC160-10 | 40 40 5 {1000 | 750 63 min | 100 | 0-1 100t | 20 TO5
BC303 920 65 7 {1000 { 1000 | 40 min } 150 | 0-02 | 0-65 150/15 60 TOS5
BFX29t 60 60 5 600 500 50-200 10 | 0-075] 0-4 150/15 100 12 TO5
BFX87 50 50 4 600 | 600 | 40 min 10 | 0-05] 04 150/15 | 100 12 TOS
BFX88t 40 40 4 800 600 | 40 min 10 0:05 | 0-4 150/15 100 12 TOS
2N1131 50 35 5 600 600 | 20-45 150 1 1-5 150/15 50 45 TO5
2N1132 60 40 5 600 | 600 | 30-90 150 1 1-5 150/15 60 45 TO5
2N3702¢ 40 25 5 200 | 200 60-330 50 |01 0-25 50/5 100 12 TO9%2a
2N3703 50 30 5 200 | 200 | 30-150 50 0-1 0-25 50/5 100 12 TO9%2a
2N4036 90 65 7 1000 | 1000 40-140 150 0-1 0-65 150/15 60 TOS
2N4291 40 30 6 500 | 250 100-300 | 100 0-5 0-4 100/10 150t 10 U29
403621 70 4 700 | 1000 | 35-200 50 1-4 150/15 100t TO5
High Current Audio, NPN
Type Vebo| Vee | Veb Ic Piot | hre le Iebo | Vee le/lb | 1 Cob | NF {PG MHz Base
max | max | max | max | max | “hge mA | uA |(sat) mA (MHz| pF | dB {dB
max @
BD121 60 35 1] 5A 303 | 30-100 1-5A 50 | 0-65 | 1A/100 95t TO3
8D123 20 80 6 5A 303 | 30--100 1-5A 50 | 0-65 | 1A/100 85t TO3
8D124 70 45 8 4A 133 | 30-150 500 2 1 0-25 | 500/50 60 MD17¢
801301 100 60 7 15A | 666 | 20-70 4A 5000 | 1°1 4A /400 1-1t TO3
BD131¢ 70 45 8 4A 167 | 30-75 500 R 60 X58
BD135t 45 45 5 (1-5A 100 | 40-100 150 0-1}0-6 |500/50 50 X58
BD141 140 | 120 7 8A 666 | 20-70 2A 1 2A/200 TO3
B8DY20 100 60 5 15A 20-100 4A 11 4A/400 1 TO3
MJ481t 60 60 5 4A 500 ; 30-200 1A 1000 | 0-4 | 1A/100 4 TO3
MJES521 40 40 4 3A 320 { 40min | 1A X58
MJE3055 70 60 5 | 10A 718 | 20-70 1 4A 1000 | 11 4A /400 2 X58¢c
TIP31A 60 60 5 3A 320 { 20-100 | 1A 500 3 X75b
2N3054 20 55 7 4A 142 | 25-250 500 | 1000 ] 1 500/50 0-75 TO66
2N3055¢% 100 60 7 | 15A 660 | 20-70 4A 5000 | 1-1 4A/400 04 T03
2N4915 80 80 5 5A 500 | 25-100 2-5A( 100 | 1 2-5A/250] 4 TO3
2N5192 80 80 5 4A 320 | 20-80 1-5A| 100 | 0-8 | 1-5A/150] 2 X58
40250 50 40 5 4A 166 | 20-100 1-5A| 1000 } 1-5 | 1-5A/150| 1-2t TO66
40251 50 40 7 | 15A 666 | 15-60 8A 5000 | 1-5 | 8BA/800 0-5t To3
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High Current Audio, PNP

Type Vebo| Vee | Veb le Ptot hee [ 1 lebo | Vee lcllb fr Cob NF |PG MHz Base
max | max | max | max ; max | *hye m uA | (sat) mA |MHz| pF | dB | dB
@ @) max @
BD132+ 45 45 4 2A | 167 | 35-75 500 60 X58
BD136t 45 45 5 [ 1-5A| 100 | 40-100 150 { 0-1 | 0-6 | 500/50 50 X58
MJ4914 60 60 5 4A | 500 | 30-200 1A | 1000 | 0-4 | 1A/100 4 TO3
MJE3T1 40 40 4 3A 320 | 40 min 1A X58
MJE2955 70 60 5 | 10A | 718 | 20-70 4A 1000 | 11 | 4A/400 2 X58¢c
TIP32A 60 60 5 3A | 320 | 20-100 1A | 500 3 X75b
2N4906 80 80 5 5A 500 | 25-100 25 100 | 1 2-5A/250 4 TO3
2N5195 80 80 5 4A | 320 | 20-80 1:5A] 100 | 1-4 | 1-5A/150} 2 X58
See notes on power dissipation.
Medium Current Switching, NPN
Type Vebo| Vee | Veb e Ptot hre Ie Tebo | Vee Ie/lp | fr Cob NF |PG MHz Base
max | max | max | mA | max | *hge mA; A {(sat) mA MHz| pF | dB |dB
max @ @ max @
BSX20t 40 15 4-5| 500 | 360 | 40-120 10 |04 |06 | 100/10 600 TO18
C7624 40 25 5 150 | 400 | 30-110 50 |02 {06 |150/15 350 | 5 TO18
MPS6531 60 40 5 600 | 310 | 90-270 100 | 0-05 | 0-3 | 100/10 390t | 3-5 TO92b
P346A 25 12 3 300 | 20 min 10 {005 1 100/1 400 | 4 TO18
2N706 25 20 3 200 | 300 | 20 min 10 | 005106 | 10/1 200 | 6 TO18
2N706A 25 15 5 300 | 20-40 10 10 200 ; 3-5 TO18
2N2218 60 30 5 800 | 800 | 40-120 150 { 0-01 { 1-6 | 500/50 250 | 8 TO5
2N2218A 75 40 6 800 | 800 | 40-120 150 | 0-01 1 500/50 250 | 8 TO5
2N2219 60 30 5 800 | 800 | 100-300 150 | 0-01 | 1-6 | 500/50 250 | 8 TO5
2N2219A 75 40 6 800 | 800 | 100-300 150 | 0-01 1 500/50 250 | 8 TO5
Medium Current Switching, PNP
Type Vcbo| Vee | Veb | I | Pot | hge Ic | Iebo | Vee Ie/lb! ¥v | Con | NF |PG MHz | Base
max | max | max | mA | max | *hge mA| vA [(sat) mA | MHz | pF dB [ dB
i max @ @ max @
MPS6534 | 40 40 4 600 | 310 | 90-270 1100|015 0-3 100/10 250 [] TO92b
V763t 25 25 5 400 | 30min | 50| 0:05| 1 150/15 300 6 TO18
2N2904 60 40 5 600 | 600 | 40-120 | 150 | 0-02 { 0-4 | 150/15 200 8 TO5
2N2904 A 60 60 5 600 | 600 | 40-120 150 | 0-01 | 0-4 | 150/15 200 8 TO5
2N2905 60 40 5 600 | 600 | 100-300 | 150 | 0-02 { 04 | 150/15 200 8 TO5
2N2905A | 60 60 5 600 | 600 | 100-300 150 | 0-01 | 0-4 | 150/15 200 8 TO5
MD17¢ MM‘IOQ% RO9 RO97 RO97a TO1 T03
i Cﬁh i i i ﬁ ) m Collector I
11213
anormallelblic @,dot e@c e@c N @c
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a group of engineers are gathered together then

sooner or later a HiFi amplifier will be designed.
Usually they, the amplifiers, that is, are assembled
in such a way that even if they work well at the
time they are quite impossible to reproduce.

The Texan is mainly a ‘value-for-money’ design
which the average home constructor, armed with
little more than a soldering iron, should be able to
build successfully in a time which will allow him
to remain on speaking terms with his wife.

The original design was produced for a house-
publication* and was intended to promote the use of
integrated circuit operational amplifiers for audio
use. Also, since I have an aversion to printed-circuit
boards bristling with capacitors—particularly electro-
lytiqs——it was designed to reduce these to an absolute
minimum.

IT is an unwritten law of electronics that whenever

The present circuit is updated to use the latest

devices and it includes extra facilities such as scratch
and rumble filters.

The printed circuit board has also been completely
changed so that most of the controls are mounted
directly and very little spaghetti wiring is required.

Why use operational amplifiers ?

By definition the main function of a preamplifier
~is to provide gain and to do it in a way which is
well controlled with respect to frequency response
and stability.

K
' Vin R ‘
—-in OmmAAN—
Qut L..o
— Ny
(@) (b)
Vin
o—r_+
P
_ Ve
eul Fig. 1: (a) Triangle represents a
device which has Infinite voltage
gain,
vin B2 .
o (b) With two resistors added.
{c) Modified circuit—see text for
(¢) detalled explanation.

48 * Application Report B80 published by Texas Instruments Limited—

is no longer available.

Vout

20+20 WATT I.C. ST

If someone made a transistor with a potential
voltage gain 200,000, an f; of 2MHz, a maximum
phase shift of 90°, differential inputs with high
common mode rejection and so and so forth there
would be little. point in wusing an operational
amplifier, but to the best of my knowledge they do
not. However, operational amplifiers are now so
easy to use that they can be treated simply as a
transistor with eight legs.

More explicity the operational amplifier has the
following features:

(1) A very high mid-band gain which allows
accurate equalization while retaining sufficient loop
gain to reduce distortion to very low levels.

(2) Inherently high input impedance and low out-
put impedance which make feedback networks
simple to design and minimise the effect of loading.
(3) Large potential output swing giving good over-
load ability.

(49 Balanced design with d.c. coupling and very low
offset voltages. This greatly reduces the number of
electrolytic capacitors required in the amplifier and
allows the output to operate without the need for
manual setting up of the d.c. output conditions.

(5) High supply ripple voltage rejection which
means that the operational amplifiers will work on
poorly regulated supplies and reduces the likelihood
of low frequency instability, one of the most common
faults in many amplifier designs.

(6) Good common-mode rejection ratio of about
90dB. This describes the ability of the operational
amplifier to see only the differential input and
ignore voltages which are common to both input
terminals so that spurious voltages appearing along
a length of printed track, for example, can be almost
totally rejected provided both inputs are referred
to the same point on the track.

‘Operational amplifier theory

If you are familiar with operational amplifier
theory skip the following. If not, read on.

Operational amplifiers are a very close approach,
for most purposes, to the mythical ‘black box’ for
which we make the following assumptions.

The triangle shown in Fig. 1a is a device which
has infinite voltage gain (A) for differential voltages
appearing across the +i, and —j terminals, for
which no current flows into the inputs and whose
output impedance is zero.
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Therefore, if we add two resistors as in Fig. 1b,
since the + input is earthed and A= o there is no
difference in voltage between the terminals and the
— input stays at ground potential becoming a
‘virtual earth’. The current through R1, must there-
fore be Via/R1.

As no current flows into the ‘box’ all input current
must flow through R2 producing a voltage across it

Vin
of RI
virtual earth point, Vue must be

Vin
(O— Rl RZ)

Therefore, the closed loop gain of the circuit is

R2 and since the current flows from the

You__R2
Vio RI

If we modify the circuit as shown in Fig. 1c, we
have a slightly different situation. The voltage at
both input terminals becomes + Vi, so the feedback

Vin

R1
direction so that V,, :%(Rl +R2)and the closed

loop gain =VLU"(:RL*-&2)

current is still but it now flows in the opposite

Vin Rl

These two configurations are the classic ‘inverting’
and ‘non inverting’ amplifiers. The main differences,
apart from polarity, are the input impedances,
which for the former is R1 and for the latter is o,
and the fact that the non-inverting amplifier cannot
have a gain of less than unity.

The SN72748P

Most integrated circuit manufacturers make at
least one version of the popular ‘741’ operational
amplifier design. This ingenious device was designed
to improve on the equally popular ‘709’ which in
turn was a vast improvement on earlier integrated
circuits which were essentially inonolithic versions
of discrete component designs. Although the 741
now has competitors from the new range of
‘superbeta’ amplifiers it is likely to remain an
industry standard for a long time mainly because
it offers very good all round performance at a very
low price.

The SNT72748P and SN72741P are fairly typical
scions of the 741 family. The difference between
them is merely that the SN72741P has internal
frequency compensation which allows 100% negative
feedback to be applied without the circuit becoming
unstable. The SN72748P requires one small
capacitor (about 10pF) to be added externally and
gives a higher gain-bandwidth than the 741.
Physically, they are identical in 8 pin dual-in-line
plastic packages. :

Typical parameters for the SN72748P when
operated at +15V supplies are:

Input resistance: 2MQ (higher with feedback.

Output resistance: 750 (much lower with feedback).

Gain: 200,000.

Input offset voltage (Vio): 1mV (this represents the
matching error of the input transistors).

Maximum output current: 15mA r.m.s.

Maximum output voltage: 9V r.m.s.

Input bias current (I;p): 0-080uA (this is the current
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* Specification

Sensitivity to give 20 watts into 8Q
Radio 30mV
Magnetic pickup 2:5mV
Auxiliary (see text)

fnput impedance 47kQ 1kHz

Tape output (low level output) 130mV via 4-7kQ un-
affected by tone or volume controls

Tone controls
Treble +10 —12dB at 15kHz
Bass +16dB at 30Hz

Balance 4-8dB one channel relative to other

Filters
Rumble—critically damped 2nd order corner frequency
50Hz, 12dB per octave roll-off
Scratch—critically damped 2nd order corner frequency
5-5kHz, 12dB per octave roll-oft

Interchannel crosstalk
—51dB at 1kHz
—48dB at 10kHz

Unweighted signal-to-noise of complete amplifier
with full amplifier bandwidth
—60dB magnetic pickup
—72dB radio

Dynamic range (equalisation and tone control stages)
—38dB before clipping (above nominal input level)

Power Output (both channels)
20 -+20 watts into 8Q intermittent sine wave
16 +16 waltts into 8Q continuous sine wave
15 415 watts into 15Q continuous sine wave

Harmonic distortion
15 watts into 15Q  0-05%; at 1kHz
20 watts into 8Q@  0-09%; at 1kHz

Low level distortion
0-16% at tkHz 50mW into 15Q
0-07%, at 1kHz 50mW into 8Q

Intermodulation distortion—wave analyser plots will
"appear later in this series : o

Frequency reiponse (16 -+ 16 watts into 8Q2)
—1dB 7Hz to 22kHz .
—3dB less than 5Hz to 35kHz

Stability—will drive electrostatic loudspeakers
Output impedance less than 1 milli ohm

Dimensions (less teak sleeve)
width 363mm 14-3in
height 48mm 1-9in
depth 149mm §-9in

The following equipment was used to obtain the above
measurements on the TEXAN amplifier:

Low Distortion Oscillator—Radford. Wave Analyser—
Hewlett Packard 3590A/3593A. True R.M.S. Voitmeter—
Hewlett Packard. Function Generator—Hewlett Packard
3300A/3305A. A.C. Digital Voltmeter—Pacific Measure-
ments 1010. Oscilloscope—Hewlett Packard 181A. Test
Osciflators (two)—Hewlett Packard 652A (intermodulation
tests). X Y Recorder—Hewlett Packard 136A.

necessary to turn on the input transistors).
Supply ripple rejection: 20,000:1
More comprehensive details of the devices, includ-
ing circuitry, can be obtained from manufacturers’
data sheets.




Description of circuit

The complete amplifier circuit is given in Fig. 2,
but components are referred to below for only one
channel. In the components list, items for the other
channel are +100 (i.e. R1, R101).

The input stage amplifies the various input signals
to approximately 50mV, provides whatever equali-
zation is required and gives the loop gain necessary
for an active rumble filter. The feedback may look
rather complex, but it breaks down into three parts
as shown below.

(1) At d.c. the output is returned to the inverting
input via R (Fig. 3a) which comprises R4 in parallel
with R5, R6 or R9.

C3 blocks the path to ground so substituting in
R+

the equation for Fig. 1C we have a d.c. gain of

(i.e. unity). :

Since R2 refers the +ve input to ground, the —ve
input will sit at a potential of Vi, (approx +1mV)
and the output will also take this d.c. level. This
offset is so low that there is no need for a coupling
capacitor into the next stage.

(2) At mid band a.c. the gain of the input stage
Z-+R3
R3

of the selected feedback network.

R4 has no effect on Z since the current through
R4 is shunted to ground by C3. The feedback net-
works shown are designed to handle radio, magnetic
pickup and auxiliary inputs and are discussed in more
detail later in this series of articles.

The input impedance of the stage is inherently
very high (>2MQ) but is shunted by the 47kQ
resistor R2 which provides the damping necessary
for magnetic pickups and supplies the minute input
bias current for the operational amplifier,

becomes where Z (Fig. 3b) is the impedance

(3) A classic form of second order, high-pass
active filter is shown in Fig. 3c.

The amplifier is ideally a unity gain buffer. Being
a second order filter the low frequency ‘response
tends to roll off at 40dB/decade and the transitional
region is a function of the damping factor ({) of the

* 1)

vio | ™ —
3R2 AW 3he [ 2 ]

—_—c3 ' R3
— -

i/
(@) (b)
(@] c2

4 __ Fig. 3:(a) D.C. conditions

of the input stage.
(b) At mid-band a.c.
R1 (c) Classic form of

2nd order high-pass
active fiiter.

(see lext for detailed ex-
(c) planation).
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Fig. 4. (a) Theoretical response of 2nd order high pass filter for
different values of £

filter. The effect of { is shown in Fig. 4a and has

optimum cut-off without peaking when {= \/%. The
. . . R1
damping factor is evaluated from {= V] and cut-

1

———————
27+ RIR2CIC2

Since the operational amplifier has to supply a
certain amount of gain in the equalization stage
its output obviously does not provide a unity gain
buffer. However, the inverting input terminal can
be used for this purpose since its voltage exactly
follows that of the non-inverting terminal.

The characteristic of the filter is modified slightly
because any current flowing down R1, is not shunted
to ground via R3 and C3, as one might think, but
has to flow through the feedback impedance. Z.
Nevertheless the response is very close to a standard
filter response as shown in Fig. 4b.

Placing the filter right at the front of the
amplifier ensures that large inputs at sub-audio
frequencies will not cause any intermodulation in
ICl1.

The push button switch S1 removes the filter when
the button is out and a direct connection is made
to the selected input.

This. is permissable since the d.c. bias current to
the operational amplifier is in the order of nano
amps and causes no problems in the average pick-
up or tape head.

Facilities for coupling the equalised input signal
to an external tape recorder are provided by taking
the output of IC1 via a 4-7kQ resistor R10. This
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off frequency (fy) from f; =



Relative gain (dB)

Fig. 4. (b) Rumble filter characteristic (measured).

series resistance allows the channels to be shorted
externally if only a mono signal is required. The
very low output impedance of IC1 (<10}) means that
no significant crosstalk is introduced in these
circumstances.

The tone control stage

The tone control is a standard Baxandall circuit
using an SN72741P to provide the loop gain. A fully
compensated amplifier is necessary here since there
is 100% feedback around the circuit in the cut
position.

The time constants of the feedback network are
chosen so that there is negligible interaction between
the bass and treble controls. The control range is
shown in Fig. 5.

The maximum levels of bass boost and cut
are determined by the end stop resistors R13
and RI16 respectively.

the balance control if possible. The series resistor
R11 was added so that the two channels could be
shorted together by S2 without overloading the pre-
amplifiers (IC1 1C101). However, the resistor is not
high enough to have a significant effect on the tone
control range with the value given.

The balance control is an active circuit giving a
control range of +12dB for one channel relative to
the other. This is a personal preference as I do not
see much point in having 100% control range and
it usually involves a waste of gain. However, anyone
feeling strongly about it could cut out the relevant
components and insert a dual gang pot between C13
and the volume control. The 10uF capacitor C13,
incidentally, is the only d.c. block in the forward
signal path which accounts for the good low frequency
response and phase shift of the amplifier. A tantalum
‘bead’ capacitor is used in this position partly for its
small size and partly because they will withstand a
reverse polarizing voltage of 0-5V. Because the out-
put voltage of IC2 depends mainly on its input offset
it could be of either pelarity but its magnitude will
not exceed 200mV for any setting of the bass control
(which determines the d.c. gain of the stage). A
minor point here is that if the bass control is moved
rapidly, a transient level shift may be heard from
the loudspeaker. This effect can be removed by
inserting a blocking capacitor of about 14F between
R13 and the junction of C10 and VR2, thereby fixing
the d.c. gain of the stage at unity.

The scratch filter .

The scratch filter is again based on a classic second
order configuration as shown in Fig. 7. This low-
pass circuit is the dual of the high-pass circuit
used for the rumble filter (Fig. 3c). The

damping factor is and the cut-off frequency -

1
2m +/Cl CZ RT R2

Cl
C2

20,

Similarly the range of

g i

e TH
i

the treble control is
limited by R12 and R15

1
»
although in this case i
the bass network does !

e

S

b i o i

have a modifying

influence which adds

an extra limiting fac-

tor.

The transient re-

oo | -

b e A

sponse of the tone con-

[+

T

trol with maximum

treble boost is shown

Reiative gain (dB)

in the oscillogram, Fig.

ﬂl'j :'.....

6. It is well damped sl

and shows no tendency

-

to ring.

Two other functions.
are included in the

tone control stage, the

mono-stereo switch and

the balance control.

Fnding the optimum

position for the mono

switch was rather a oo
problem since it
should be before
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100kHz

Fig. 5: The control range of the bass and treble circuit.
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BCY34 35p] OA70 10p | 2N1302 18p 40636 81-10 Type P.LV. 1-49 50+ 00+ 500+ 1000+ Cur- o
Bums Asp 0A79  10p IN4001 50 6p 5p 4ip 4p 3ip B Type PIV.rent1-12 Type P.LV.rent 1-11 |l ADI61 AD162 35p
BCY3S 0A81 8p Full transistor IN4002 100 T7p 6p Sp 44p 4p 1002 100 2a B&5p 4004 400 4a 5p each
81-00| 0A%0  8p list availabl IN4003 200 8p 70 6p 5p 44p §2002 200 2a 8bp 6004 600 da  BO0p 25 + 3p
BCY40 S0p|OAS1 7p "' 5 IN40O4 400 8p 7p 8p Bp  4ip 4002 400 2a 75p 1006 100 6s  70p 100 + 28p
BCY70 15p[0A% 7 send for your IN40OE 600 10p 9p 8p 7p  8p J6002 600 2a aop 2006 200 6a  78p 500 + 25p
BCY71 20p|0A200 7p| free copy today! IN4006 800 1%p 10p O 8p 7p Q1004 100 da 4006 400 6a 31 1000 + 21p
BCY72 18pl 0A202 10p IN4007 1000 15p 12p 10p Sp 8p {2004 200 4a 70p 6006 600 6a $110
OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new lypes arriving daily
ADDITIONAL DISCOUNTS —10% 124 : 15% 25+ : 20% 100+ — DELIVERY IS FROM STOCK

We respectiully ask

customess 10 include

a mnimum £1.00 per
order it helpstoplanahear

POSTAGE7p.ALLOROEAS | & saves postage as well.
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TOP QUALITY — LOW COST

MULTIBAND-6 TRF SKH'?.RT WAVE REGEIVER

This new all transistor T.R.F. Receiver tunes 550 Khz-30 Mhz (540-10

Six Amateur Bands, 160~10 metres, International Broadcast, Australia,
Far East, Russia, USA, etc. etc., using miniature plug in coils.
Hi-Gain FET Regen. Det./Pre-Amp A.F./A.F. Module giving full loud
speaker output to any external 2/3 chm speaker.
wo separate Tuning Dials, Calibrated Mhz and Degrees. Electrical
Bandspread on all bands. Regen. det. receives CW/SSB signals also.
Handsome styling with Black Perspex Panel, Steel Cabinet in Charcoal
finish with Chrome Trim.
This is a quality CODAR-KIT with full 12 months guarantee. No
technical knowledge required, printed circuit construction, Instruction
Manual with pictorial drawings backed by friendly Help-U After Sales
Service if you have any queries.
Complete Kit (even to the resin-cored solder)
. with 3 Coils. £11:50 Carriage 70p.
Available NOW. NEW PR40 FET Pre-Selector.

! Stamp  brings
illustrated leaflets.

ON THE DES
GISZM

|
|
|
|
|
|
|
I
metres) complete coverage, no gaps. Trawlers, Ship to Shore telephone, I
|
[
|
I
I
I
|
1

IGN STAFF—
G3IRE

WE HAVE MOYED TO OUR NEW FACTORY - PLEASE NOTE OUR NEW ADDRESS

GCODAR

VALCON WORKS - BURRELL BUILDINGS -

AMATEUR RADIO EQUIPMENT

x

CR 70A

GCOMMUNICATION REGEIVER

WORLD -RANGE PERFORMANGCE
SUPERB STYLING

The CODAR CR 70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.L,

It tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress freq i six
bands 160-10 metres, International broadeast, Met, stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-“Q'" Aerial input, Jlluminsted “S"" Meter and Slide
Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder.
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. (2
months full guarantee.

Complete ready built £24:50, Carriage 70p.

Ask the chap who's got one, there's lots of them!

G8BBI

CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

We'll give you the chance you
didn’t take at school. -
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‘O level standard in Maths, and
Science or English, or a good C.S.E. in
selected subjects could get you a great
career in today’s Navy. We’ll train you to
be one of our top technicians, working on
space-age equipment and earning over
£2,000 a year. If you’re 153-21 send for
our free book.

' APPRENTICESHIPS ——l

Address

Date of birth

(Enquiries from U.K. residents only)
Royal Naval Careers Service
(830QNz), Old Admiraity Bldg.,
l Whitehall, London, SWIA 2BE.

|
v
—
l

Please send me, without obligation,
your free booklet, “Royal Navy
' Technician Apprenticeships™,

-ROYAL NAVY




% components list

Resistors:
R1 R101 22kQ 5% iW
R2 R102 47kQ 5% IW
R3 R103 1kQ 5% IW
R4 R104 100kQ
R5 R105 1-2kQ 5% W
R6 R106 270k 5% JW
R7 R107 22kQ 5% 4W
R8 R108 — 5% 3iW
R9 R109 1-2kQ 5% 1W
R10 R110 4-7kQ2
R11 R111 1-8kQ
R12 R112 3-3kQ2
R13 R113 10kQ
R14 R114 33kQ)
R15 R115 3-3kQ
R16 R116 10k}
R17 R117  1kQ
R18 R118 2-2kQ
R19 R119 22kQ 5% 1W
R20 R120 22kQ 5% 1W

R22 R122 82kQ 5% iW
R23 R123 1000

R24 R124 330Q 5% W
R25 R125 470Q 5% 1W
R26 R126 4-TkQ

R27 R127 4-TkQ

R28 R128 22Q 5% iW

see text next month

R29 R129 22Q 5% W

R30 R130 150Q

R31 R131 220Q 5% {W

R32 R132 220Q 5% IW

R33 R133 15002

R34 R134 22Q2 10%, 5W
wire wound.

R35 R135 4-7Q 10%, #W

R36 R136 47Q

R37 68002 10% W

R38 68002 109, W

Switches:

St 4 pole 2 way
S2 2 pole 2 way

}push-on—push-oﬁ

S3 4 pole 3 way make-before-break rotary
S4 4 pole 2 way push-on—push-off

S5 2 po

le 2 way slide

S6 single pole mains on-off rocker
$1, S2 and S4 are for p.c. termination

Integrated Circuits & Semiconductors:

R21 R121 68002 5% jW
All resistors 109, {W high stability carbon film
unless otherwise specified.

Potentiometers:
VR1 VR101 100k twin-gang carbon linear
VR2 VR102 100kQ twin-gang carbon linear
VR3 5kQ2 single-gang carbon linear

VR4 VR104 10kQ twin-gang carbon log
All pots have p.c. terminations—AB Metals type
D45
Capacitors
C1 C101  0-1uF
C2 C102  0-1uF
C3 C103 100uF 3V tantalum
C4 C104 0-1uF
c5 C105 10pF 109, 30V polystyrene

C6 C106 0-1uF
C7 C107 3900pF
C8 C108 0-01uF

C9 C109 not normally required (see text, next
month)

C10 C110 0-05u4F .

C11 C111  560pF 5% 30V polystyrene or

ceramic

C12 C112 0-05uF

C13 C113 10uF 16V tantalum

C14 C114 1500pF 5% 30V polystyrene

C15 C115 1000pF 5% 30V polystyrene

C16 C116  100uF 3V tantalum

C17 C117 10pF
C18 C118 47pF

109, 30V polystyrene
109, 30V polystyrene

C19C119  0-1uF

C20 1000uF 25V electrolytic Daly
c21 1000uF 25V electrolytic Daly
c22 3500uF 50V electrolytic Daly
c23 3500uF 50V electrolytic Daly

All capacitors 109 30V polyester or mylar, unless
otherwise specified

IC1 1C101 SN72748P )

1IC21C102  SN72741P

1C3 1C103 SN72748P

Tr1 Tri01 -BC182

Tr2 Tr102 BC182

Tr3 Tr103 BC212

Trd Trio4  TIP42A rTexas Instruments Ltd.

Tr5 Tr105 TIPA1A

D1 . 1N4002

D2 1N4002

D3 1N4002

D4 1N4002

ZD1 BZY88C15

ZD2 g BZY88C15
Indicator:

N1 Neon mains indicator

Transformer:
T1 Mains transformer primary 240V secondary
20-0-20V  1A. (special design) Gardners SL20

Sockets: .
SK1 5W DIN socket
SK2 5W DIN socket
SK3 5W DIN socket
SK4 speaker DIN socket
SKS speaker DIN socket

J1 3 pole stereo jack socket
Fuses:

F1 F101 2A 1:25in. cartridge

F2 F102 2A 1-25in. cartridge

F3 1A

20mm anti-surge

1C Sockets:
8 pin DIL IC sockets (IC sockets must be used—
it is a condition of |C guarantee from Henry's Radio
Ltd.) .

Miscellaneous:
2 off twin fuseholders (1-25in fuses); 1 off panel
mounting 20mm fuseholder.

All components, including a ready drilled fibre
glass printed circuit board, drilled and punched
metalwork, finished.front panel, will be available to
home constructors and the trade, from Henry's
Radio Ltd. A teak sieeve wiil also be available—
more details next month.

As with the rumble filter, its response is modified
slightly by the feedback impedance of the output
stage which provides its loop gain. The response of
the scratch filter is given in Fig. 8 and shows that
the circuit is again critically damped and reaches a
roll off of nearly 40dB/decade(12dB/octave).

The output stage

Th(_e configuration of the output stage is almost
identical to that of the input stage with a few extra
watts thrown in. The midband gain of the stage is

R22+R21

R and the reactance of C16 reduces this

to unity at d.c. so that the final offset of the power
stage is only 3 or 4mV. This feature is of importance
first because it removes the need for a level setting
adjustment and secondly because it allows all normal
loudspeakers to be connected directly without the
need for a bulky blocking capacitor. Even a Quad
electrostatic loudspeaker can be driven satisfactorily
in spite of the low primary resistance of its matching
transformer.

The power stage is rather unusual in that it
provides about 20dB voltage gain unlike the normal
Darlington or other 100% feedback configuration.

The gain is introduced by attenuating the feed-
back with R31 and R28 for positive excursions and
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Fig. 6 : Transient response of the tone control with maximum treble
boost, Scale: X 200uSidiv., Y 5V|div.

R32 and R29 for negative excursions. Voltage gain
is necessary because the output swing of the opera-
tional amplifier is limited partly by its d.c. swing
capability but mainly by its slew rate—the maximum
rate in V/uS at which the output can change.

The transistors used in the power stage are low
cost plastic encapsulated types. The drivers are a
complementary pair of Texas Silect devices type
BC182 and BC212. They have a continuous rating of
300mW in free air at 25°C which is quite adequate
for driving the output transistors providing ballast
resistors R30 and R33 are added to reduce their
collector dissipations.

Quiescent current setting

This is always a knotty problem in class B or class
AB amplifiers and is a process which frequently
means instant death to the output transistors. This
does not matter too much if you work for the
firm which makes them but it is not so good if you
have parted with hard earned cash. For this reason
the circuit shows fixed resistors (R24 and R25) which
set-up the potential across the Vi, multiplier (Trl).
This potential, in conjunction with the d.c. feedback
introduced by the emitter resistors R28 and R29, sets
the current in the driver stage and hence, in the
output transistors. If you are a purist you can sit
down with a slide rule and data sheets and prove
that this will give you a very wide variation of
quiescent current. However, a more empirical

approach based on experience with about two dozen
amplifier boards and transistors from different
batches have indicated that the current usually sets
up between 10mA and 40mA and anywhere in this
range gives good crossover performance. This is
partly due to the current, rather than voltage drive
into the bases of the output transistors which have
no shunt resistors to their emitters. Omitting these
resistors slows down the power devices slightly but
this is allowed for in the frequency compensation.
The oscillograms in Figs 3a and 9b show the smooth
crossover for an output power of 100mW r.m.s. with
triangular inputs at 1kHz and 10kHz. Should the
purist remain unconvinced, however, there is provi-
sion for a 4700 preset potentiometer on the printed
circuit board. This is wired in place of R28 which
should be omitted if the preset is used. There is also
a link between the emitter of each TIP42A and the
+25V rail which can be broken to give a current
monitor point. This guiescent current in the output
stage can then be set to 20mA.

Frequency compensation

It is vital to have an amplifier correctly compen-
sated if good transient response is expected from an
amplifier. All too often designs appear to have
marginal stability which causes the home constructor
endless problems. In the Texan a dominant pole is
placed in the open loop response by the 10pF
capacitor, C17. A further pole occurs naturally in
the discrete stage which is cancelled by a zero intro-
duced with the phase advance capacitor, C18, This
gives nearly 90° of phase margin to the amplifier
which allows it to cope quite well with highly capa-
citive loads. Fig. 10 shows the transient response
when driving 20 watts into an 8Q resistor in parallel
with 2.F—said to be equivalent to an electrostatic
loudspeaker load. There is a small overshoot under
these conditions since transistor parameters have an
inconvenient habit of changing with collector
current. However, the degree of overshoot is not
enough to cause trouble.

A similar oscillogram, Fig. 11, shows the output
waveform when driving a Quad electrostatic loud-
speaker, The power level in this case was only 1W
as higher levels proved rather unpopular with my
colleagues!

In addition to the compensation components there
is a dummy h.f. load (C19 and R36) which is not
necessary when driving most loudspeakers but takes
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Fig. 7: (above) The scratch fiiter—classic

2nd. order conflguration.

Fig. 8. (right) Scratch filter characteristic.
56




Oscillograms showing the smooth crossover for an output power of
100mW r.m.s. into 8().

9a (above): shows 1kHz friangular wave. Scales: X 200uSidiv.,
Y 500mV [div.

9b (below): shows 10kHz triangular wave. Scales: X 20uS!div.,
Y 500mVidiv.

Fig. 10: Transient response driving 20W into 8C) in parallel with 2uF.
Scales : X 200u.S/div.. Y 10Vidiv.

Fig. 11: Transient response when driving 1W into Quad electrostatic
loudspeaker. Scales: X 200uS/div., Y 2Vidiv.

care of the output under nearly no-load conditions.
These arise when using headphones or with some
loudspeaker crossover systems which look very
inductive at higher frequencies.

Headphone output

This facility was added at popular request and
originally consisted of a jack socket straight across
the output. An arrangement which promptly ruined
a brand new pair of Koss PRO4AA Stereo head-
phones not to mention a near miss on my eardrums.
Although the former were kindly repaired free of
charge, thereafter an attenuator seemed a good idea.
The attenuator values were chosen to give a listening
level very roughly equivalent to that through the
loudspeakers and to be capable of driving normal
low impedance headphones as those mentioned.

Overload protection

This is another brain-teaser. It is very easy to get
so carried away with protection circuitry that it
becomes as complex as all the rest of the amplifier
put together. Simple methods frequently introduce
distortion and do not protect much anyway. In the
Texan the only protection is provided by a fuse. It
gives satisfactory protection against a short circuit
on the output line since the TIP41A and TIP42A
have a continuous collector rating of 6 amps which
allows an adequate margin for the 2 amp fuse (1 amp
for 150 loads) to blow.

One disadvantage of using a d.c. coupled output
is that a fault in the output stage could put a large
continuous current through the speaker. The fuse
will also protect against gross overloads but this is,
of course, rather dependent on the actual loud-
speaker used. It is very unlikely that a catastrophic
breakdown will occur but if belt and braces are
required then the traditional large electrolytic could
be inserted providing the loudspeaker is returned to
the —25V supply line to polarise the capacitor.

The power supply for a class B amplifier is the
part most likely to be the subject of compromise. If
size, weight and most of all, cost are of no con-
sequence then a huge transformer and vast electro-
Iytics will give almost perfect regulation. Alter-
natively, a regulated power supply can be built
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Fig. 12 Circuit of the mains power supply for the “Texan" stereo
amplifier. Note that a 2A fuse (F2, 102) should be shown in the +25Y
and —25Y supply rails respectively.

which cuts down on the electrolytics but adds at
least one extra power transistor. Unless carefully
designed they can also suffer from reactive output
impedances or worse still instability which does not
help the amplifier, of course.

The circuit diagram of the compromise chosen is
shown in Fig. 12. For the output stage nominal +25V
supplies are derived from an unregulated full wave
circuit with 3500xF smoothing capacitors. The 25V
rails in turn supply the +15V rails for the opera-
tional amplifiers.

The 15V supplies are stabilised by a pair of low
cost zener diodes. Accuracy is not at all important
here since the operational amplifiers will operate
equally well with supplies between +12V and +18V.
The zeners are necessary more as clamps to ensure
that the rail voltages do not exceed +18V, the maxi-
mum rating for the operational amplifiers. In parallel
with the zeners are two 1000uF capacitors, C20 and
C21. These may seem rather high in value but with
full bass boost and magnetic pickup equalization, an
equivalent input in the order of 104V at 20Hz will
produce 20W at the output. It is, therefore, essential
to reduce ripple feedback to a minimum. The same
reason, of course, accounts for the ease with which
careless earthing can introduce low frequency
instability. “

The mains transformer recommended for the
Texan is of rather unusual construction, It is a new
design for which the manufacturers claim very low
stray magnetic field—a great help when positioning
the amplifier near a magnetic pick-up-

It also has a height of only 1-5in. which gives the
Texan its ‘slim-line’ dimensions.

The nominal secondary voltage is 20-0-20 at 1 amp
continuous r.m.s. and measurements on the trans-
former in circuit showed a regulation of about 3V
r.m.s. between no load and a continuous sine power
of 20 watts into one 8Q load. The d.c. rails variations
are as follows:

Quiescent +32V
20W sine into 8Q (one channel only) +23V
16W sine into 8Q

(both channels simultaneously) +17V

It is apparent from these figures that the power
supply is a major influence on maximum output
power and distortion when considering continuous
sine wave inputs.

Although holders for the integrated circuits were not
used on the prototype, it is however recommended
that they are used by the constructor.

TO BE CONTINUED
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ISSUES WANTED

...A May 1971 and two June 1971.—Martin Cooper, 1 Cranston Road, Bramcote
Hills, Beeston, Nottingham, NG9 3GU.

...P.W. May Issue 1967.—P. G. Cooper, 14 Ruspidge Road, Cindertord, Glos. .

P.W. August 1968.—P. Mitchell, 35 Inverton Road, Kirkcaldy, Fife, Scotland.

—Jssue of P.W. which deait with the construction of a continuous loop echo
chamber (principle of record and fast/replay/erase tape recorder).—J. Peters, 83
Carlyon Road, Hayes, Middlesex.

...March 1966 issue of Practical Wireless.—M, Alimark, 4 Bowood Grove, Mean-
wood, Leeds, LS7 2PX.

~..July, Oct., Dec. 1970, Feb. 1971, of P.W.—D. Knott, 339 Wychbury Road, Quarry
Bk., Brierley Hill, Staffs., DY5 2XX.

...P.W. for August, September, October, N ber. All 1971.—F. Young, Church
Hill, Holme Sp. Moor, York, YA4 4EE.

..P.W. April 1971.—H. R. Hodson, 61 Molineaux Road, Sheffield, S5 04Z.

...January 1970 issue P.W.—M. Brown, 47 Stanmore Road, Nahoon, East London
South Africa.

...Fl"ractlcal Wireless Jan. 1971.—B. P. Leite, Caixa Postal 8984, S. Paulo 01009,

razil.

.. Practical Wireless, Volume 45 (May 1969-April 1970 Inclusive), Practical Wire-
less for November 1871, Practical Electronics, Volume 5 (January 1868-December
1969). —Martin Ridge, 25 Broomfield Crescent, Leeds, LS6é 3DD.

...June, July, August issues 1971 of Practical Wirelass. All expenses refunded.—
M. B. Spiiler, 17 St. Andrew's Road, Halfield, Salisbury, Rhodesia.

...Back copies which cover ‘‘Dlgital Frequency Counter/Timer" by J. Thornton-
Lawrence.—D. Barber, 28 Aldersey Road, Crewe, Cheshire, CW2 8NR.

...Issue of P.W. with the P.W. Treasure Locator.—J. Wholden, 4 Bewley Road,
Trowbridge, Wilts.

_..Jan. 1971 Issue of Practical Wireless with an article on the P.W. Stereo Tape
Recorder.—M. J. Brill, 43 Crockham Way, Eitham, London, SE9 3HD.

~.Jan, 1971 issue of Practical Wireless.—A. W. Fietcher, 65 Waterloo Street,
Hove, BN3 1AH, Sussex.

...January issue(s) of P.W. with the construction of a stereo tape recorder.—
S. Savage, 13 Merton Road, Walthamstow, London, E.17.

... April 1971 issue Practical Wireless,—Mr. T. M. Fresson, Farnham, Surrey.

...Sert. 1970 of Practical Wireless.—Mr. B. A, Clark, London, S E.18.

July 1971 Practical Wireless.—K. M. Warford, 12 Bloomfleld Drive, Shefford,
Bedfordshire.

..1ssue of P.W. i the “'Ciub ' i
The Barn, Castie Lane, Todmorden, Lancs.

...Cireuit of a Sowatt Bass amplifier.—R. U. H. Parratt, 35 Cabell Road, Park Bank,
Gulldford, Surrey.

...Issues June to November 1970 inclusive and June 1971 of P.W. wanted. Please
state price.—G. G, Cooper, 139 Eitham Road, West Bridyford, Notts.

...February 'T1 P.W. Expressly. Part 2 of P.W, Stereo tape recorder.~R. J. Searle,
2 Pontings Ciose, Blunsdon, Wilts.

ay 1964 Practical Wireiess.—D. G. Roblns, 21 Mountfleld Road, Bramhal!,
Stockport, Cheshire.

...Wanted for cash or loan, the two editions of P.W. at the end of 1870 or the
beginning of 1971 that described the construction of atape recorder.—Fit. Lt. Stewart,
Officers Mess, RAF Brize Norton, Oxon.

...Wanted issue of Practical Wireless dated February 1970, willing to pay full price.
~—M. J. Burrows, 7 Lyndhurst Road, Keynsham, Bristol.

...Wanted P.W. for: May 1967; Feb., March, Sept. and Oct. 1968; June 1969;: Oct.
1970, and P.E. for Jan.-April 1967 inclusive line. supplement for April issue preler~
ably. Also, borrow P.W, Sept. 1867.—A. Blay, 26 Bourne Close, Broxbourne, Herts.

on a car radio.—A. Rubin,

"Jt resonates beautifully on 2 metres . . ."



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

no previous knowledge

“electronics

F

reall .
m Mmastered

AR

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.
L
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS
You learn how to build A S *~—
an oscilloscope which
remains your property. .
With it, you will become
familiar with all the e
_ components used in as used currently in the
RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments 1S New style course will enable anyone to
OVER amplifiers, oscillators, signat tracer, pho- really understand electronics by a modem,
a0 T to electric circuit, computer circuit, basic practical and visual method—no maths, and
v BAElegEEéhCn'FR’g)N?C radio receiver, electronic switch, simple :e';“'l'i'::‘d“':‘t_‘aiﬁ':?g;’;%&'?;’;’:::;‘::::&‘
transmitter, a.c. experiments, d.c. experi- - N e
CIRCUITS & SEE HOW ments, simple counter, time defay circuit, stand how to test, service and mqnntam all
L 4 servicing procedures types of electronic equipment, radio and TV
THEY WORK, including : : receivers, etc.
| POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 1
l for P.Q. Box 156, JERSEY. Please send your free brochure, without obligation, to: l
l B n o c"“nE we do not employ representatives
i NAME BLOCK CAPS l
l or write if you prefer not to cut page ADDRESS PLEASE pPwse =
Ty 1+ I *r 1 3 1.+ r r . r ‘' °r 7'’ 7 7 1 1 ¥ ¥ @ ' 1 K 1 K 3 3 7 % _J1 31 R 2 1 2 R _J

special free gift also to all our students
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QUALITY SPEAKER SYSTEMS

All cabinets are new and i d with on tin. chipboard baffies. Al
speakers are ex-TV high quajity 'v'nm: hi-flux aref Y tched and tested. g} Metlbboa oy ;

fl d

of TAPE A
ELF VYNAIR £2.95 GAXTON 50ENSERS
An extension speaker of quality; 9 x | Widths from 50 to 54 in, 75p yd. off roll. P. & P. 57,
5% x 34in. veneered in natural teak | P. & P. 10p, 4 yard 40p. P. & P. 10p. Makes all ':h differ ¢
with smart gold and mottled Yynair | Send 5p stamps for samples. volume nde 3 fte"cé -
front 3 ohm speaker. The baffle is half tains 3 ) L9 '”; Vg on=
inch thick. A real bargain at £1-85 exTV. Outout B e
P. & P. 374p. IMP e drcs GO RS

Impedance 9 ohms. in black
THE Wedge shaped extension Ieatgmill'ddo:/h. Cp\{rered sapd

speaker 71 x 6k x 4in. | modelied Vynair front. Size

SHELLEY T L St X im0 % 54" x 1. Keyhore

nut wood grain cloth | Stotfor \_«vall mounting. Twin

with mottled vgy,,,ir front, | connecting cable 12yds., 35p. Match-
Keyhole slot at back. Fitted } N8 :raqsformers if required for other
with 3 ohm speaker unit. Only | ©utput impedance 85p post free.

£1.25. P. & P. 36p each
ARENCE
CARTRIDGES-Mono CL“” SadeNx(iy'

GP.91 Stereo Compatible £1-25. Acos "ff deep Wlﬂ;
GP67/2 will replace Collaro and Garrard vo “med _°°"""°k
Mono cartridges, 95p. T.T.C. Crystal covere ':;a“
High Gain, 75p. BS.R. TCBH Jap. rexine and Mott-

equivalent £1.25. P. & P. 7p. '{ezfzsvgfgi;-zsp

Size 21 x H x 64in.
An extremely elegant speaker system
made of I2mm. chipboard covared with
black leathercloth with mottled Vynair
front. This unique system uses three ex
TV speakers. Carefully matched and
tested. Will handle 10 watts and will
match 8 ohms impedance, if preferred
the speakers can be wired in series
parallel to match 3 ohms impedance. A
real bargain at £4-95 plus 70p P. & P.
MATCHING TRANSFORMER for (5
ohms 85p post free.

T RIDGE S Ste1e0 ¢ mece sios wedion | HI-FI STEREO HEADPHONES

Output, £1-40. S106 High Output £1-40. Acos GP93/| Sapphire, | Padded ear cushions seal out room noise. Perfect coupling
£1-90. GP94 t Sapphire, £2. TA700 ‘equivalent to B.S.R. SXIM, | between reproducer and ears assure full response imped-
£1-75. Japanese equivalent to B.S.R. TC8s, £1-75. P. & P. 7p | ance 8 ohms, frequency range 30-15,000 Hz éft. cord and
on each. standard stereo plug. <3

Only £2-574. P. & P. 27p.
SPEAKERS ‘ .
EMI 134 x Bin, 3 ohm £2.60, I5 ohm. P. & P. 30p. EM.L. | Stereo Headphone Junction Box
134 x Bin. fitted two 2}in. tweeters, 5 ohm £4:60. P. & P. 30p. { Simple unit connects direct to amplifier and speakers to
Ef41. 134 x Bin. (15 ohm) Hi-Fi quality £6-25. P. & P. 35p. | give actenuated headphone output has 2 position switch
Bakers i2in. 25 watt 8 and {5 ohms £7. P. & P. 30p. Eagle | to give headphones only, speakers oniy. Only £1-50.
Crossover £1-02p. P. & P. 74p. P. & P. 124p.

BROADWAY ELEGTRON'G 92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01-672 3984 (Closed ail
(Nr. Tooting Broadway Underground Station) Wednesday)
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deluxe’ receiver

fOF The SWL PART 2

R.H.LONGDEN

CRYSTAL FILTER

Fig. 6 is the circuit of this unit and if fitted is
placed between the oscillator coil L3 (Fig. 2) and the
i.f. amplifier described. The filter if. transformer
provides a balanced output at pins 4 and 6, TC1 being
adjusted to compensate for stray capacity in the
crystal and parallel switch. In these circumstances
selectivity can be extremely high but as the crystal
works into a moderately high impedance here the
passband is wide enough for a.m. reception without
too much deterioration of speech quality.

When the switch is closed, the crystal is out of use,
and the selectivity is that provided by the four i.f.t.’s.

The filter if.t. has to be modified, to obtain a
centre-tap (pin 5 is unsuitable). Pull the screening
can off the i.f.t. A small capacitor is wired internally
between pins 4 and 6 and this component is snipped
off. (The similar capacitor between pins 1 and 3
must be left). The i.f.t. is then replaced in its can.
The parallel capacitance is now provided by the two
capacitors C1 and C2, wired externally.

L3,pin8

Construction. The filter is assembled complete on
a piece of paxolin or Veroboard 3X 1in. as in Fig. 7.

A black flying lead (or pin) is provided for the
negative connection. The unit is mounted by two
lin. bolts, with extra nuts which provide the chassis
return. When the unit is fixed to the receiver chassis,
the lead from pin 8 on the oscillator coil is near the
filter i.f.t., and can be soldered to pin 2. The lead
from pin 2 of if.t.1, (Fig. 4), is now soldered to the
collector lead of the filter unit transistor or to a pin
used as anchorage.

A hole must be drilled in the chassis to reach the
lower core of the i.f.t. Two insulated leads are
soldered to the crystal holder sockets passing directly
down through holes to the crystal switch.

The crystal switch is fixed directly under the
crystal. It can be a rotary switch, fitted to a bracket,
with a coupling and extension spindle. Alternatively
a switch wafer can be attached to the back chassis
runner with 1,in. spacers and operated by a l4in. dia.
polystyrene rod cut to fit.

Filter Adjustment. A signal generator and output
meter are helpful, though adjustment is possible by
ear. The highest selectivity obtainable is very sharp
so having adjustments a little of maximum is an
advantage. Adjustment may need some patience,
depending on how close the crystal and if.t. fre-
quencies match at the beginning.

If alignment is badly out, no signals at all may be
heard. If so, align the if.t’s as described earlier,
switch the crystal out (switch closed) and adjust the
two filter cores for best volume. Set the phasing
capacitor TC1 about half closed.

Fig. 6: (top left) shows the circuit for the optional crystal filter, IFT1
being modified as described in the text. Fig. 7: (left) gives the layout
of the filter on its 3 x 1in. board.
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Fig. 8: Circuit of the audio stages, fed from the detector stage (Fig. 4, Part 1) via the volume control VR2 mounted on the front panel.

Open the crystal switch, and tune the receiver
(or generator). If results are much as before, crystal
and i.f.t.’s are by no means on the same frequency.
Assuming no generator or other means of checking
the frequency of the if.t’s is available, switch the
crystal out, adjust all seven i.f.t. cores about a half
turn in the same direction, and re-peak them for
best results. If bringing in the crystal now sharpens
tuning, the shift made to the intermediate frequency
was correct. If results seem little changed or worse,
the shift was the wrong way, so all the cores have to
be moved in the opposite direction.

When crystal and if.t’s are approximately in
agreement, tuning through a signal (or tuning the
generator) will show two tuning points. One is ex-
tremely sharp, and is not changed by adjusting the
cores of the i.f.t.’s in later stages. The other is flatter,
and can be moved by rotating the cores. The sharp
peak is the crystal resonance. Tune to it and then
rotate each i.f.t. core to the same frequency, as
indicated by a great increase in sensitivity and the
eventual disappearance of the second, flatter re-
sponse.

With if.t'’s aligned to the crystal frequency, tune
through a signal (or tune the generator) while

-9V

t

adjusting the phasing capacitor TC1. If TCl is com-
pletely unscrewed, a very sharp null will be found
at one side of the signal, the signal re-appearing
as this is passed. If TC1 is fully screwed down, the
null arises at the other side of the signal, so it is
adjusted to give a reasonably even response. Adjust-
ments may make necessary very slight readjustment
of the filter cores.

AUDIO AMPLIFIER

With an unlucky combination of values in the

capacitors Cl1 and C2 the error could prevent phasing.

If so, place a 30pF pre-set across Cl or C2, re-adjust

the core, and adjust as described. It may be found

that exchanging C1 for C2 will suffice. If selectivity

worsens with the pre-set at any value, remove it
and put it across the other 470pF capacitor.

The circuit for this is shown in Fig. 8. It requires

a few more components than directly-coupled circuit

but has the advantage that d.c. operating conditions

for one stage do not depend on those of other stages,

so that unsatisfactory working is not likely, while all

items are easily obtained.

Construction. The parts are

assembled -on an insulated panel

31,X 2in. as in Fig. 9. The amplifier

can be teasily tested by adding a -

speaker, 9V battery and providing
some form of input, such as a pick-
up, or by connecting it to the re-
ceiver volume control.

The amplifier is mounted by two
1,in. 6BA bolts, with extra nuts,
which also secure tags, and act as
a return to the receiver chassis. In

VR2 the event of the amplifier drawing
a very small current with no signal
(say under 3mA) and exhibiting
cross-over distortion, the 82Q resis-
for R10 may be increased slightly in
value, 10002 being suggested.

Fig. 9: Layout of the audlo amplifier con-
structed on a 3% x 2in. insulated board. It Is
mounted on top of the chassis with T2 at the

4

. e —— — — '
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Fig. 10: Circuit of the b.f.0./product detector required for the reception of c.w. and s.s.b. The function switch S1, 2, 3 is mounted on the front panel.

BFO/PRODUCT DETECTOR

The receiver as described so far is intended for
a.m. reception and is thus suitable for all normal
short wave listening. In some cases it may be wished
to receive Morse and single sideband transmissions,
especially on the amateur bands. This can be done by
using a beat-frequency oscillator/carrier oscillator,
with product detector.

The circuit for this unit is shown in Fig. 10. Tr1 is
the oscillator, operating at 1:6MHz. This frequency is
varied by the panel pitch control VCl. The zener
;iiode ZD1 provides a stable voltage for the oscil-
ator.

QOutput from the oscillator goes to one of the
pair Tr2/Tr3, with c.w. or s.s.b. signals fed in from
the i.f. amplifier via C8.

For c.w. reception, VCI is adJusted so that the
required audio heterodyne note is produced.

For s.s.b. reception, Trl operates as carrier oscil-
lator, to replace the carrier removed during s.s.b.
transmission, thus allowing the s.s.b. signal to be
resolved.

IFT3
pin4

A rotary function switch provides for c.w./s.s.b,
reception or a.m. Section S1 interrupts the negative
line for a.m. reception, while section S2 switches the
volume control VR2 to the product detector circuit,
or existing am. diode detector, as required. Section
S3 brings in R12 for c.w./s.s.b. to complete the diode
circuit made through VR2 during a.m. reception.

Construction. The components are assembled on an
insulated board as in Fig. 11. All components, in-
cluding the b.f.o. coil, are on this side of the board,
so it must be checked that coil connections are cor-
rect when turning the board over.

Flying leads are provided for external connections
and the board mounted clear of the chassis by lain.
bolts with extra nuts. The point MC is a tag locked
to the board thus completing the circuit to the metal
chassis when the assembly is mounted in place.

Capacitor C8 is near the final i.f.t. a lead being
soldered to pin 4 of the latter and passing through
the chassis to C8.

A black lead from R4 is connected to S1, which
completes this circuit for c.w./s.s.b. reception only.

VR2 is disconnected from the diode circuit and
taken to S2. This connects to C7
in the c.w./s.s.b. position and to
the diode (as originally) for a.m.
reception. R12 is wired directly to
the switch as in Fig. 10.

Alignment. With the switch in
the a.m. position, reception should
be as before but the final i.f.t. core
will require a slight adjustment for
best results. .

Set VC1 half closed, switch to
c.w./s.s.b., and rotate the b.f.o. coil
core until a strong heterodyne is
heard. Leave the core at the
central ‘zero beat’ position. Turning
VC1 either way will now produce
a heterodyne which rises in pitch.

L 2o

L x2¥
Aaxen
”-’

Fig. 11: Layout of the b.f.o./p.d. which is

mounted under the chassis below the audio
amplifier board.
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* components list

&

CRYSTAI. FILTER
Reslstors

Semlcondu tors:
m focn !

LR R 2K
‘ AW 10% : Miscailaneous :
Capacutors. : (output transformer (I-Itm\r

.. C1 470pF 1% silver mica S board plain, :3% 12"1 o

- C2 470pF 19, silver mica: . ,
~TC1 2-10pF trimmer (Jackson 'Tetfer’)
: Mlscellaneous :
Transnstor Tr1

% on-off switch with: extenqiop spmdle gyd cbupﬂn ]
i (see text) Veroboard} plﬁfn ‘3

.AF AMPLIFIER

Resistors : ; %
Rl 33kQ R5 82KQ
R2 120k - R6 -82k) ?
©“R3 47k T R7.722kQ
S R4 12KQ R8 BBOQ

: Capaclfors

Ct 2uF 6V ey, BFO (Denco.!FT 17;1 8):: sm»agote'a
C2 50uF 6V wltchWVerobaa P {ain- 3} X 2&In
g ; 3 IR e 5, A
L= —
S
. Battery .
Y
e
A
B
y 24
A F'amplitier -

Fig. 12: Location of four of the units and the battery, the b.f.0./p.d. belng mounted underneath. Compare with
photographs. An aluminium screen was later fitled between L1 and L2 on the r.f. unit, to improve stability. This
can be seen in the photographs. Mounting instructions are included with the tuning dial.

When a c.w. signal is tuned in adjust VCI for best mally in use on any one amateur band, so the adjust-
reception the b.f.o. being above or below the signal, ment of VC1 will hold good for that band.

whichever results in least interference from other With s.s.b. it is normally necessary to reduce r.f.
signals. gain somewhat by operating VRI1. If the crystal is

When receiving s.s.b., VC1 is carefully adjusted to in use, tune in the s.s.b. with the switch at a.m., then
give best resolution of speech. If resolution is impos- switch to s.s.b. and adjust VC1 for best resolution.
sible, the oscillator is being tuned to the wrong side VCl can then be generally left untouched while
band of the s.s.b. signal. The same sideband is nor- tuning the band for other s.s.b. signals.
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GENERAL CONSTRUCTION

Connections and placement of controls, etc., are
as follows:

VR1. This is fitted at the right of the panel. Leads
from the r.f. and if. units go to one outer tag. The
centre and other outer tags are wired to chassis,

VR2. This fits at the left. ZD1 positive runs to one
outer tag, the centre tag goes to the a.f. amplifier,
and the other outer tag to chassis. (If rotating the

Panefl layout. Top left, Volume conltrol and top right, r.f. gain control.
Left to right below:—b.f.o. tuning, function switch, crystal fiiter
infout, mixer and aerial tuning.

knob gives reversed control of volume, change over
the leads to the outer tags. This also applies to VR1.)
Connect one switch tag to chassis, and a red lead
with positive clip to the other switch tag.

VC4. This is located between the crystal switch
and VR1, and is connected to a lead from VCl. VC5
is similarly. connected to VC2. Rotor tags are earthed
to an adjacent tag bolted to the chassis.

Negatives. An insulated tag is bolted underneath
the chassis near the a.f. amplifier, and is an anchor
point for battery negative, and the negative leads
running from each unit.

Aerial-Earth, Two sockets are fitted to the rear
chassis runner. That for earth is connected .to the
chassis. The lead from pin 8, L1, runs to the Aenal
socket.

Speaker. The secondary leads from T2 run to
separate sockets, or a jack outlet. A 2/3 ohm speaker
is required, fitted in a cabinet or attached to a baffle
board. For c.w. reception low impedance headphones
should be used.

Panel. This is secured to the chassis by the control
bush nuts and two brackets. The tuning drive is
fitted by the method described in the instructions
supplied with it.

Cabinet. Holes are punched in the back, level
with the sockets. An opening lid is made in order to
reach the coils and the battery, which rests on the
chassis near the a.f. amplifier. Small holes are drilled
close together in order to start a metal-saw, and a
piece about 10XS5in. cut out. Two strips of metal
about 6X1lin. are fixed inside with countersunk
screws, for the lid to close against. It swings on a
10in, hinge bolted at the back.

cal!calcalca!ca!

INFORMATION WANTED

...Can anyone suggest a suitable speaker for use with my ""Mellophone 3"’ set. It
is mounted in a smart mahogany cabinet standina on fegs. Valves used are PM2DX,
PMILF (2), and three PM2A's,—H, Owen, 34 Bentgate Street, Newhey, Rochdale,
Lancashlre.

..can anvone please lend me a copy of Modern Wireless No. 1.—L. A. Slack,
60 P-uonage Road, Withington, Manchester, M20 §WQ.

..} have recently acqulred a Carlton SG 4 receiver about 40 years old and | cannot
find any gen on it at all (vaives, types, etc.). Please can anyone help,—A. C. Lintott,
3 Seaham Street, Silksworth, Sunderland, SR3 1EX.

...details and copies of radio circuits from early editions of radio magazines, as |
»Iulolh tg renovate some Vintage receivers.—$. Laflan, St. Kieran's College, Kitkenny
reland.

...any gen on the 1A 703C i.c.—J. Rowiey, 18 Oid Park Road, Shirehampton, Bristol,
BS11 UPW.

..any gen on the Rx type R1475 p.s.u. type m and tuner unit type 131.—C. Astbury,
16 Eaton Avenue, Handbridge, Chester, CH4 7H

..any gen on R4187 S.T.C. set 17 valve, 24 chunnel receiver circuit. Manual and
mods for mains. Loan or buy. Also back nos. P.W, for fast 10 years. Sell at cover
price plus postage.—K. Armstrong, 11 Woodville Gardens, Rulslip, Middx.

..circuit and details of R209 Rx. Also gen on B2 (spy) receiver and layout if possible.
—i L Bluhop, 27 Stratton Way, Blggleswade, Beds,

gen on Reiner Electronics Oscilloscope No. 556. Service Manual, modifica-
tion deinIs etc. WIIt return.—R. P. Davies, 61 Kenfey Road, Kingston, Surrey

..¢ircuit or information on capacitor analyser (Solar) type CB-2U Loan or purchase,
—R Kirk, 22 Barncraig Street, Buckhaven, Fife, Scotland.

clrcul( dlagram and gen on the R1155 Rx. | wlll copy and return.—A, McKenzle,
[ Moorﬂeld Newcastle upon Tyne, 2

..service sheet for Pamphonic Reproducers Ltd. type 3000 stereo amplifier.—
R W. Parker, 11 Greenacres, Downton, Sallsbury, Wilts.

...any gen on "'Contessa’’ recelver which Is 510 8 years old with 6 transistors and a
diode and what appears to be 2 1.f. stages. The tuning dial contains the word Contessa
and at the bottom of the speaker fret it reads “‘transistor’’.—H, Gosling, 12 Uliswater
Avenue, Halfway, Sheffieid.

...any Info on making a rumble and scratch filter.—-N. Davidson, Leamington House,
Dover College, Dover, Kent.

...any hints and mods of the p.s.u. of the 19 set so that we can remove dynamotors.—
Léplcler\lNVgorld College of the Atlantic, St. Donat’s Castle, Liantwit Major, Glamorgan,

IWF.

..Instruction manual for Airmec 877 Televet test set.—D. Wigley, 4 Sellons Avenue,
Harlesden, London, N.W.10.

.any info on converllng the 19 set Tx/Rx.—M. Saxon, Shepherds Fennel, Hendon
Wood Lane, London, NWT 4HR.

circult fora.m./f.m. Quner wlth a mulllplax lystem —A. G. Sobers, ¢/o Donnachie,
181 Octava Court,

..clrcuit and any Info on constructlng an echo (depth) sounder.—R. Mediand,
10 Northfleld Way, Brighton, BN1 8EH

..blueprint or practical circuit for the d-tr in P.W.
November 1981.—B. Endean, 25 Astley Gurdens, Seaton Sluice, Whitley Bay,
Northumberland.

...circuit diagram of an electronic echo chamber: the type which does not employ
an -nd|eas tape with multiple heads but one which will produce both sustalned echo
{reverb) and repetitive echo with a variable time factor..~M. Hale, 27 Rachel Gardens.
Selly Oak, Birmingham, B28 6NY.

..the circuit diagram of a stylus organ or even the detaits of the one published in
P. W some years ago.—V. P. Kelly, L/103197 REM(A) Mess 6F1, H.M.S. Ark Royal,
BFPO, London,

ints for the following: ‘' Celeste 7-transistor portable’* (June 1963), '*7Mc/s
?ranacelver" (June 1964), *‘Beginners S.W. Superhet’’ (December 1984) ‘Progressive

. Superhet (February 1866) and ‘'Mini-Amp'' (November 1961).—A. Raza,
P 0. Box 2671, Tripoli, Libya.

clrcult or ‘manual for TS'MO to loan or ‘buy. Also, any useiul mods would be
wolcome —D. Millard, 20 Jubilee Road, Tipton, Staffs, DY4 0QP

EQUIPMENT REQUIRED

..source of supply of small ferrite-cored r.f. chokes of 680uH, 470uH and 330uH.
~—M. d. Shepherd, 72 Westerland Avenue, Canvey Island, Essex, SS8 8JS

..where can 1 obtain I.f. transformers for a Skyrover Radio.—J. B Valanllne
102 Woodhouse Lane, Springfield, Wigan, Lancs.

..photocell fine line scanner and amplifier to work quick-acting soienoid for
IIngoIgM equipment, Black and white, on and off.—D. Corbett, 41 Tinto Road,
Bearsden, by Glasgow.

BOOKS WANTED

..copies of the Marconigraph, or any other old radio mags, pre 1930. Also a nice
sot of Harmsworth's Wireless Encyclopedia.—C. Riches, Practical Wiretess Editorial
Dept., Fleetway House, Farringdon Street, London, ECAA 4AD.

16 Hished §

CORRESPONDENTS WANTED
..any one interested in electronics whether it be ham radio, Hi-Fi, audlo, TV o
nny other aspect.—Des. Walsh, E15CD, “Coombe Down™, Bnllylynch Carrick-on
Sulv. Co. Tipperary, ireland.
P.E. May and July 1870, Wil{ r P.E. tember to October 1969.—
Des. Walsh, *Coombe Down"’, Bnlly|ynch Curr|ck- n-Sulr, Co. Tipperary, ireland

ISSUES WANTED
i 17950-s 1955 and Radio Const. 1950-1958.—Lurton, 12 The Vale, Acton, London,
3
..Feb. and March 1971 P.W.—R. Watson. 51 Wocdbridge Road, Newbourne,
Nr. Woodbridge, Suftolk.
..Televislon for Oct. 19687, Feb., March, Aprll, May, June, July 1968; April, May,
June. July 1969 and Dec.1 970.—P.F. Johnson 21 Jubilee Drlve, Sheringham, Norfolk.
..Radlo Amateur Sem 1953, RSGB Bulletin February 1953, S.W. Mag. Oct. 1948
nnd Dec. 1954.—1, 2 Taylor Cott; Derryhale, Portadown, Co. Armagh,

Jan. to Nov, 1966, July 1967, Jan., Feb,, March 1968, Index for Vols. 41 to 46 (all
PW) P. Electronics for Jan. to Nov. 1966 Nov., Dec. 1967 Jan., March 1968, Jan
to Nov. 1969, Nov. 1970, April 1971 and index for Vois. 1 fo 6.—H. Ferns, 11 ng
Street, Coatbridge, Lanarkthlre Scottand.

...Issue of P.W. Jan. 1962 ke ".—S. Gr , 50 Count

aLQ.
for June and July 1988 also Jan. 1971. P.E. issues Jan. to March 1970
incluslve —A. Taylor, 88 Howth Drive, Woodley, Nr. Reading
. ..P.W. September and October 1970. __W.R. Pitt, 26 nghdown Avenue, Worthing,
uss

ex.
...P.W. June 1971, F. J. Camm's *'Beginners' Guide to Radio’’ (5th or 6th edition).
Also *"Eiementary Course in 28 Lessons™, and P.W, July 1948.-—H. Howard Shep-
herd, 5 Pafford Avenue, Watcombe, Torquay, T02 8BS,
The issue of P the ' .—E. Farrer, 108 Colne
Road, Twlckenham, Mldd
t., Oct. and Dec. 1970 and Oct., Nov, and Dec. 1971,—C. J. Page,
Flat 0, 17 Devonsh!re Terrace, Lancaster Gate. London, W.2.
Aprll 1971 Iusue of P.W.—T. M, Fresson, Fernifee, Churt, Farnham, Surrey,
.-P.W. July 1860.—T, Richards, 52 Cookson Street, leprpool L1 5EH.
.P.W. August 1968 and issues conulnlng{the Ponable Keyless Organ.—K. Oliver,
10 Mayﬂower Road, Shirley, Southampton,
—P.T. July 1971 with the 825 i.f. strip.—O. Collins, Landford, Germansweek, Bear-
worthy, Devon.
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TAKE 2

JULIAN ANDERSON

A series of simple transistor projects,
each using less than twenty components
and costing less than one pound to build.

a noise limiter circuit that can either be built

into a receiver or used as a separate unit, in
which case it fits between the headphones and the
receiver.

Noise is a real curse when listening to weak, far
off stations and of course its amplitude bears no
relationship to that of the signal that you want to
hear. A comparatively simple circuit, Fig. 1, will
eliminate all signals above a certain level while un-
affecting those below that level. Our ears have a
sort of a.g.c. system built into them, if they are
subjected to a series of loud noises they will not be
very sensitive to quieter passages in between those
bursts, so, however loudly you turn up the volume,
this will not improve intelligibility. By limiting the
level of the peaks to that of the wanted signal there
is a considerable improvement and signals which
were quite lost in the noise can be heard com-
paratively well.

Let us assume that the unit is to be used from
the output of the receiver. This output may be
the equivalent of an external loudspeaker socket
or a special headphone output, it depends on the
design and type of receiver. If the socket is for an
external loudspeaker and the output stage is a
transistorised one, it is important that the output
load is maintained and a resistor equivalent to the
speaker impedance should be fitted, in the circuit
shown as R1. If you are not sure what the value
should be 100 will be satisfactory.

Theé input is connected via the level control VR1
to Trl where the signal is amplified. The output of
this is fed via C3 to the back-to-back silicon diodes
D1 and D2. These are not directly biased but as
soon as the level of the signal across these goes
over about 0-6V, they will conduct; one<«of them
clips the positive peaks while the other takes care
of the negative peaks. It doesn’t matter how high
the signal level is, anything above this level will
appear as a maximum of 0-6V. Since we shall now
always have the same level at this point we have

THIS month’s project is one for the DXers; it is

removed our control over the listening volume and -

for this reason VR2 is included.

If the wanted signal level is. above the critical
0-6V, this will introduce distortion and it is in this
way that the controls are set. The receiver’s volume
control should be set for normal listening level and,
with the unit connected, VR1 should be increased
until the wanted signal becomes distorted and harsh;
this should then be backed off slightly. VR2 is then
set for a comfortable listening level.

The current consumption of the circuit is not high
and a small PP3 battery will cope nicely. For fixing
the circuit permanently into a set, VR1 can be the
existing volume control, it doesn’t matter even if
the value of this is considerably higher than that
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Fig. 1 (above): The circuit
of the noise limiter.

Fig.- 2: The component

To layout on Veroboard. The

headphone stri, run

socket way‘:slhere :r?'r'ag t‘,’,’:,;{:‘},‘,

this. ’

% components list
Rt 102, 5W—see text -
R2  1-2MQ 5%, W 1ip
R3  2-2kQ 5%, W ’ 1p
Ct  5uF 10V minimum 4p
C2  50pF 10V minimum 4p
C3  5uF 10V minimum : 4p
Tr1  BC109 12p
D1 1N914 5p
D2 1N914 5p
VR1 10kQ log. pot 12p
VR2 10kQ log. pot 12p
SW1 On-off switch 10p

T0p

Prices are those recently advertised in Practical
Wireless and may have changed. No allowance is
made for minimum order costs or for postage and
packing and these should be checked carefully before
ordering.

shown. The output from VR2 can then be connected
to the point that was previously fed from the volume
control’s slider. If used with a valve set the supply
voltage can be taken from the h.t. line via a suitable
dropping resistor to give 9V. A switch can also be
included to switch the unit either in or out. n



" Discoscene
EFFECTS LIGHTING EQUIPMENT

DISCOTHEQUE EOUIPMENT
PA SOUND & LIGHTING
from A SPECIALISED DISCO STUDICS

Wheel and Cassette Projectors
Moire — Liquid — Graphic - Polaroid
Strobes — Kaleldoscope Lenses — Lamps

and Fittings — Spot Banks

Your enguiries welcomed

EFFECTS PROJECTORS

DISCO IMP, 150 watt

LIQUIMATIC MINI, 50 watt QI with
8” wheel

DISCOWHEEL, 50 watt QI with

. quick change Cassette

GNOME 150, 150 watt QI with
Cassette

LIQUIMATIC, 150 watt Q1 with 6”

liustrated above :

DISCO SUPER. Two high quality turntables, pre-amp. cross-fade between decks, pre-fade and listen facilities,mic

wheel i K ° 6
. over-ride, aux inputa, full controls for all facllities, deck inputs via break-jacks. And VU meter for visual monitoring
PLUTO TUTOR-2, 250 watt Q1 with of inputs and outputs, Meadphane monitor socket, Output 100 watts r.m.s. DJ 30L Mk. (i Sound to Light Unit
Cassette and 6” wheel :ncorfpr;teg.'m:o available DISCO-PLINTH, DISCO-IMP, DISCO MINI and DISCO STANDARD, as 'Super'
TUTOR-2, with Liguisplode Tank caslsaht Lnkt. 1901w aitsIrim:s.
DISCO SUPREME, 3 turntable verslon of ‘Super', 100 watts r.m.s. Power output can be increased in multipies
K”ALF‘D‘OSCOPE LENS (for Tutor-2) of 100 watts to sult customers' requirements.
6” Liquid Wheel and Crystal Wheei DJ DISCO AMPLIFIER, 100 watts r.m.s. with all facilities
Liquid Cassette and Moire (24 sr?u"? cgurnolal.m dpmrbtlznsniuc LIGHT UNIT DJ 40L Mk. Il 1,000 watts per channel over three
different types to choose from) channels— bass. mid. and treble i
3 5 Y h. i t
Portable Hi-Power Strobes :sb:scs..‘fn?di.encd?rggrn TO LIGHT CONTROL UNIT DJ 30L Mk. Il 1,000 watts per channel over three channels
TRADE & RETAIL SUPPLIED TOWATT P.A. MIXER-AMP DJ T08. One of the finest available — 30-20,000 Hz + 3db

Ry CONSORT SPEAKER, 2 x 12”7 100 watt system

MICROPHONES  STANDS & BOOMS  EFFECTS PRO-
JECTORS SPARES & ACCESSORIES STROBES PACKAGE
COLOUR DISPLAYS ~ MIXERS  AMPLIFIERS AND ALL O R e
P.A. DISCOTHEQUE GEAR - DESIGNED AND ESPECIALLY CREDIT TERMS
MADE TO GET THE BEST FROM YOUR MOBILE OR FOR CALLERS
PERMANENT INSTALLATION.

- A

LIGHTING EQUIPMENT AT ANY OF THESE FOUR DISCO CENTRES. MONEY PRICES—12 MONTHS' GUARANTEE

SEE HEAR AND SELECT FROM A COMPLETE RANGE OF SOUND AND OPEN 6 DAYS A WEEK WITH VALUE-FOR-
LITERATURE AND QUOTATIONS ON REQUEST. CREDIT TERMS AVAILABLE FOR CALLERS

Discoscene | Discosound | Discosound |Menmys Disea

{Birmingham) Ltd.
536, Sutton Road, 122, Balls Pond Road, 494, Bristol Road, 309, Edgware Road,
Southend, Essex. London, N.1. Selly Oak, B’'ham 29. London, W.2.
(0702) 611577 (01) 254 5779 (021) 4721141 (01) 723 6963

NEW DISCO STUDIO NOW OPEN AT: DISCOSOUND (Birmingham) Ltd. 494, Bristol Rd., Selly Oak, B’'HAM Tel. (021) 472-114]

AERIAL BOOSTERS 197 TV £6-50

We make four types of Aerlal Boosters. 197 405 Slimline Televisions in good
148 625 U.H.F., lel V.H.F. TV, working order, with complete ret of

G. T. ELECTRONICS R By ol | i v ot
FOR REAL SERVICE WITH THE LARGEST VALVE BARGAINS PRINTED CIRCUIT BOARD
SELECTION OF ELECTRONIC COMPONENTS BOD8s, BoL80. A0, EFSS, ER183, | oty Sk ile Doacds complete with
AND TEST EQU'PMENT YOU MUST VIS|T— EF]B:. EBF89, EB91, EY86, PCC84,

PCC89, PC97, PCF80, PCFS6, PCLS?,
PCL83, PCL84, PCLS5, PL36, PY33, S00MFD CAPACITORS
PYB2, PY800, PY801, 30L13, 30C15, 500mid-26v/w Brand New RElectrolytic

6-30L2. with long leads. 1lp each.

c. T- ELEGTRU N l cs POST & PACKING under 81,69 Over 41105 8.A.E. L eatte on al ieme. Moacy
267 ACTON LANE, CHISWICK, LONDON W.4 VELGCO ELECTRONICS

9.30 3.m.—6.00 p.m. Mon.-Sat, 62A Bridge Street, Ramsbottom, Bury, Lancs.
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NEWS FOR
DX LISTENERS

kept most of the readers of this column in

THE recent spell of cold weather seems to have

their shacks and at their writing desks, this is

evidenced by the number of reports received—the
record having been beaten yet again.

The first report comes from Ian Howes in

Lowestoft who used his R209 Mk II receiver and TV
antenna to log the following interesting stations:—

3375 AIR, Gauhati with Indian Music at 1700.
4780 R. Carabobo, Venezuela, Spanish at 0015.
4860 AIR, Delhi, Domestic Service at 1800.
4880 R. Universo, Venezuela, Spanish' at 2315.
4965 SABC, Domestic Service at 2100.

5000 R. Nepal in Nepali at 1540.

5035 Alma Ata, USSR at 1600.

5035 Bangui, Cent. Afr. Rep., French at 2230.
5047 R. Lome, Togo, news in French at 2200.
5052 R. Singapore, English Pops at 1600.
9660 ABC, Brisbane, Home Service at 1200.
11835 R. El Espectador, Uruguay, Spanish at 2304.
15430 Voice of Free Korea in English at 1130.

D. A. Hairon of St. Clement, Jersey has again

used his Codar CR70A to good effect hearing:—

4915 R. Accra, Ghana in English at 2300.
6170 Israel B.C. in English at 2115.
9505 R. Record, Brazil in Portuguese at 0110.
9510 R. Barquisimeto, Venezuela, Spanish at 0035.
9625 BBC, Cyprus relay in Hindi at 0050.
11775 AIR in English at 1050.
11850 R. Accra, Ghana in English at 2030.
11875 R. Soc. de Bahia, Brazil at 0000.
15084 R. Tehran in Farsi at 1430.
15105 BBC, Ascension Is. relay at 0730.
15225 R. Cultural de Bahia, Brazil at 0100.
15230 RT Belgium in English at 0050.
17825 NHK, Japan in English at 0815.

Michael Berry of Dewsbury, Yorkshire is a new

reporter to this column, his equipment consists of an
Eddystone EB35 receiver and a 15 foot vertical
antenna. Amongst the interesting stations heard
were:—
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4870 Cotonou, Dahomy in French at 2230.
4915 R. Accra, Ghana in vernacular at 2215.
4940 R. Abidjan, Ivory Coast in French at 2305.
6040 Tashkent, USSR in English at 1420.
9520 R. New Zealand in English at 0900.
9570 R. Kaduna, Nigeria in English at 2100.
9570 R. Portales, Chile in Spanish at 0005.
9850 R. Bangladesh, Dacca in English at 1515.
11710 R.A.E., Argentina in English at 2335.
11735 RTV Morocco in French at 1910,
11805 R. Globo, Brazil in Portuguese at 2105.
11865 R. Kinshasa in French at 2230.
11925 Tashkent, USSR in English at 1410.

THE BROADCAST BANDS
Maicolm Connah

Frequencies in kiiz o Times in GMT

11925 R. Bandierantes, Brazil in Portuguese, 2145.
15190 ETLF, Addis Ababa in Arabic at 1430.
15520 R. Bangladesh, Dacca in English at 1230.

Julian V. Moss of Rayleigh used his Meridian 10
transistor superhet and 60 foot long-wire antenna to
compile his latest log which includes: —

9515 R. Ankara, Turkey in English at 2200.
9525 AIR, Delhi in English at 1945.

9545 R. Accra, Ghana news in English at 2045.
9605 R. Canada International, English at 2100.
9695 RSA, South Africa in French at 2015.

11620 AIR, Delhi news in English at 1945.

11710 VOA, Liberia sign off at 2230.

11720 R. Canada International, English at 2207.

11780 HCJB, Quito, Ecuador in English at 2000.

11850 R. Accra, Ghana news in English at 2030.

11900 RSA, South Africa in English at 2235.

11910 ETLF, Addis Ababa in English at 2015.

11920 Abidjan, Ivory Coast in English at 1845.

11950 FEBA, Seychelles in English at 1730.

11970 RSA, South Africa in English at 2240.

Brian Ewing of Ilford is another reporter with a
Codar CR70A receiver, this time used with a 50 foot
long-wire antenna to hear:—

6010 RAI, Rome, Italy at 0110.

6155 R. Renascena, Portugal (tentative) at 0030.
9510 BBC, Ascension Is. relay at 0415.

9615 HCJB, Quito, Ecuador at 0330.

9695 RSA, South Africa noted at 2215.

9730 ETLF, Ethiopia at 0400.

11815 TWR, Bonaire noted at 0130.

11850 BBC, Tebrau, Malaysia relay at 2345.

11925 Radio Kuwait at 2040.

. 11930 WIBS, Windward Islands at 2031.

11955 Radio Lebanon at 0235.

15170 ELWA, Liberia at 2159.

The last reporter for this month is Fred Wall of
Walthamstow who has a Plessey PR155 (short pause
whilst your scribe goes green with jealousy) and a
20 foot long-wire enabling him to hear:—

9460 Radio Pakistan with music at 2020.
9520 Radio New Zealand in English at 0900.
9745 Radio Baghdad with music at 2040.
9755 Radio New Zealand at 1700.

15240 Radio Australia with news at 2153.

15245 RTV Morocco, news in Spanish at 1415.

15345 Radio Kuwait, Pop Music at 1600.

17820 Radio Ankara, news in English at 1330.

Sl e )
* Reports should arrive by the 15th of the month and
be addressed to me at 5 Ranelagh Gardens, Cran-
brook, Ilford, Essex.




Harrow. The “Dorms” are bedecked with

sneaky antennas of varying shapes and sizes
and are used by an enthusiastic band of s.w.ls.
Jonathan Thackeray is one and pleads guilty to
listening on the Amateur bands by fixing an H.A.C.
one-valver onto his modest 15ft. end fed. If you are
having a chuckle at all this, observe Master
Thackeray’s log for 80 metres; JASTY, JY1/B,
ULT7IAF, UP2TP, VE1FO, VE3QA, VK2LF, VOIMG,
VPIUN, VQOIR, 4X4DP, 9H3B, '9K2AL. Definitely
ten out of ten for that splendid effort. (Write out
one hundred lines, “I must not receive better DX
on eighty than G3JDG!”)

It seems that most listeners kept their ears draped
over the 1Lf. bands this past month. Log from David
Lawley (Gravesend) shows a fair bit of activity on
top band. Gear is a CR70A plus 220ft. folded long-
wire with a quarter wave counterpoise earth for
topband. All stations are c.w. unless marked; DJ4SS
(ssb), DLICF, DL9KR, EISBF, EI9BG, EI9J,
GD3GM (s.sb.), GM3-IGW, UKG, YCB, YOR, ZDH,
GW3-UCB, UPK, YTO, HB9-CM, NL, OK1-ATP, AYY,
KYS, MA, SBT, OL1AOH, OL5ANJ, PAOPN,
WIBB/1, WIHGT. David bagged 195 countries last
year, has already heard 85 this year and hopes to
take the R.A.E. on May 9 (Gd 1k OM).

John Runchman reports “A” level QRM but has
managed a few late night/early morning sessions
as a mice change from delta y tending to zero!
Receiver is a homebrew two-valve tr.f. (ECC83/
ECL82—what funny transistor numbers) with a 20-
metre dipole. Topband c.w. brought in: EI8H,
HBOANW, HBICM, HBINL, OKIATP, OKIMAC,
PAOPN. Just in case you think that two valves isn’t
very much you are quite right. The following log
received on this set for 14MHz tends to add weight
to the argument that it’s what’s between the head-
phones that counts; CN8GG, EA6BM/M, EAS8HR,
G3RFP/MM, LU2AIJE, PJ2CL, PY1CBS, PYIDG (no
relation!), PY1ZAN, PY2DVH, PY4AP, PY70S,
PZ1DR, UC2DX, VOICU, VP2MZ, VPICP, YV4AOW,
YV6IP, 4STSW (Ceylon), 4X4BL, 7X2BK, 9GI1FF,
9H1CQ, 9Q5ITU, 9Q5RD. All this with a t.r.f., that
should get some “reaction” from the superhet
fraternity? Incidentally, John’s QTH is South
Norwood, London.

News from Karl Muller in the land of 3D6 (that’s
Swaziland in Southern Africa) that FL8HM and
FL8MM both operate on band edge of TMHz c.w. but
he doesn’t say the QTR. Karl has a Barlow-Wadley
XCR-30 receiver with a 30ft. end fed and an a.t.u.
The following made it into Swaziland on 7MHz C.W.;
CM3LN, CR6AI, DKI1EB, DUI1IOR, FB8XX, FL8HM,
FL8MM, HC2HM, JAIOHU, JA3EA, JA3PMB/S,
JASADR, KP4DIJE, KR6AY, LA2QI, OK2KYI,
PYIBSN, PY3MU, TU2BK, VP2AAA, W6GRU,
W7DI, ZD8BR, 4S7DA, 5R8BD, 6WSAL, 9M2CW.
Incidentally, on ten metres Karl logged G3UGM.

THINGS are hotting up r.f.-wise at Moretons,

THE AMATEUR BANDS

David Gihson, G3J0G
Frequencies in kz ® Times in GMT

He also asks if people who work s.s.b. have callsigns
and enquires why certain YU and LZ stations spend
half an hour calling CQ on top of DX stations? (Yeah,
well ... .).

Patrick Funnell reports on a pirate station on
topband signing GANCC who, apparently, spends his
hours taking the mickey out of Amateur radio. Be
warned friend, in this transistor age many Amateurs
have some very simple but excellent d.f. equipment.
All it needs is two of them to hear you and get a
fix, and where the lines cross—that’s you. Patrick
has a BC312 receiver and a “... piece of wire in the
loft.” This set-up logged these on topband: EI9J,
GM3IGW, GM3YOR, GM4AGG, OK1ATP, OK1JAX,
OKIKYS, OKINRX, all on c.w. and heard between
1830kHz and 1840kHz.

Eighty metres seems to be a strange band. Some
acclaim it as just great while others give a clear
“thumbs down” sign, or something.

Steve Taylor (Abbey Wood, S.E.2) reckons there’s
a lot of “G” activity about judging by what he
heard on his CR70A. Stefan Kaye (Witney, Oxon)
sends in a good log of eighty metre happenings
bagged with the aid of an AR88D and 180ft. long-
wire which is untuned. Pickings include: EASHA,
0A40S, VE1ADV, VE1AU, VP2LAT, WBOFFG/TF,
XEIKB, ZL3GS, ZL3RK, ZL4AV, ZL4KE, 4XA4UF,
9H1BX, 9H1C, 9H3B.

“My first log to the Amateur Bands”, says John
Vaarnela of Croydon Park, New South Wales, Aus-
tralia. Receiver is a BC348Q and the antenna a dipole
at 25ft. Squeaks of s.s.b. on 14MHz heard from:
A2CAB, CEILU, CN2CG, CP1DN, CR6GA, CR7GJ,
CX4RZ, EABGZ, ELOK/MM, ET3JH, FB8ZZ,
FBOWK, FKS8ID, FL8MM, FO08DO, FOO0TZ,
FR7AB, HISLC, HKICKY, HKOBKX, HRIBK,
HS1ADR, IC8CQS (Capri), JDIKAA, KC6QS, KG6SI,
KH6AQ, KR6TQ, KP4DIW, KS6DH, KV4AA,
KX6PQ, KZ5GB, LUISE, MP4BBW, QA4PQ, PJ2MI,
PY3ATW, TI2RT, VPIBH, VPY9AT, VQINEW,
VR1AB, VR4EE, VRSFX, VS5PW, VS6BS, VSIMT,
VUZ2ED,. XE1KB, XW8DO, YA1AG, YBOAT, YJ8BJ,
YK1AA, YNIHC, YS1DET, YV6JB, ZD6HJ, ZDSRR,
ZE2KV, ZP5KU, ZS2DH, 3B8CI, 3D2FM, 4S7PB,
4WI1AF, 4X4YT, 5H3LV, 5N2ABG, 5R8AB, 5V3RU,
SWIAU, 5X5NA, 524KZ, 9HIST, 9K2CP, 9M2GV,
9M8FMF, 9NIMM, 9VIVR. Who said twenty was
dead?

Julian Iredale (Llandudno), JR500SE, Codar
PR30, 264ft. end fed got these goodies on 28MHz
s.8.b.: K4AUV, K4HGG, VE40CK, W2BLV, W4GJO,
W8QUO, WOZRX/MM (500 miles north of the
Azores), WASMAK, WB4BMV, WB5CTE, WB4WLI/
YV1, ZCAGLW, 4Z4BG, 5R8AP, 7Q7AA, 9J2DG.

Logs, in alphabetical order please, to arrive
by the 15th of the month to:

12 Cross Way, Harpenden, Herts.
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Ireless

ractically

commentary by

HENRY

No. 89
Dim
out

wishes of my readers—

the whims of one and the
wishes of the other, did I hear
vou say?—Henry sits here in the
light of a flickering candle, like
a Dickensian P.W. Editor.

Henry has been remiss. Not
gifted with foresight, he to whom
tea-leaves are a greater mystery
than Rorsach blots failed to pro-
vide auxiliary illumination against
the day when the power should
be cut. The bulb’s gone in me
torch, innit?

I should have invented some-
thing electronic, on the spur of
the moment, say the cold eyes
around the blank TV. Like all
great discoveries, the answer
should have come in a blinding
flash—well, perhaps that is not
the best simile. . . .

As for example, when the tran-
sistor was born? Ah, but I'll bet it
wasn’t at all like that.

Shockley: Let’s give it up. Nearly
lunchtime.

Brattain: One more try. (He’s the
meticulous one. Like Spencer
Tracy as Edison, he will not give
up.)

S. I'm hungry. We are not going
to get AFN without a tuning coil,
and I'm sick of sharing the same
bit of germanium.

B. Right. I'll just leave my cats-

SLAVE to the whims and

whisker here. You can do what

you like with yours.

A Dickensian P.W. Editor
.10

Shockley does.

They return, replete and burp-
ing. That Bell Laboratories Inc.
canteen was notoriously shepherd-
pie oriented.

B. Next step, then.

S. Oh,, let’s start again.

B. No, you measure, I’ll inscribe.
S. Just a minute while I suck a—
hey—what’s this? i

B. What’s what?

S. Amplification. . .

B. Well, it is a process of—

S. No, lout. Look! 1mV in, 100mV
out. You fiddled the meters.

B. I did not, indeed!

S. Well, somebody did. Let’s pack
up and invent a fuel cell.
B.—and twenty makes
hundred—no, listen Shock, we’ve
got something here. We can trans-
fer effective resistance over a link
circuit. We can leap a barrier.

S. Don’t get romantic. Have some
bicarb.

B. Bicarb, hell! Don’t you see, this
is a breakthrough. No more pot-
twiddling. Just stick a couple of
cats’ whiskers on a slab of germa-
nium and the input resistance

changes to a completely different -

output resistance just by an
alteration of voltage. .

Of course, dear reader, it did
not turn out like that. Some fussy,
officious bookmaker from the
front office came down to the
bogfins’ dimly-lit cellar (that’s
old Bell Inc. for you—my candle
is getting low and smelly). He
said: Pack it in chaps. Don’t for-
get we own half the Varires com-
pany and control Pots Inc. You
can’t invent the noiseless pot.
Let’s put it to another use, or
scrap it.

-And so the transistor, as an
amplifying device, was reluctantly
dragged forth.

Well, that’s my story. But the
truth was probably quite different.
Most inventions are the result of
sweated persistence. ‘Eureka’ was
probably Greek for ‘the water’s
too hot.’

Henry has seen some of this
dogged persistence in action. A
great friend is an industrial de-

four-

You fiddled the meters

signer. His development chief
presents him with impossible
problems a couple of times a
week. He is given a pretty free
hand—enviable job!— and the
limiting factor is the utmost re-
liability and speed of construction.
No jerry-built hook-ups for him.
His tobacco-tin wizadry is made
of cast-iron.

So I wonder how he is getting
along in the dim-out? I only hope
he did not try to follow the same
circuit my colleague tried with the
cadmium sulphide cell. Pub-
lished, he told me, in Pr*ct*c*l
*1*ctr*n*cs (R**lly? Ed.). It did
not work, and there was no time
to find out why.

So this chap being in his way
a latter-day Brattain, persisted in
racking his brains for past appli-
cations and came up with the
trigger circuit for an oven control
circuit. Problem-—no 'unijunction
transistor. Solution, use a pnp in
an involuted hookup—good old
Shockley’s method.

The final result, with two tran-
sistors and four resistors, worked
a treat. But as the CDS had to be
the lower limiting factor of his
resistor network, he now has the
problem that there is enough
infra-red reflected off the ceiling
from a television screen to latch
the circuit on.

So what, you say, if there is no
power, there will be no telly.

That’s where you’d be wrong,
you see. The first thing he did was
to rig up a battery driven invertor
to feed the television receiver!



BSR LATEST SUPERSLIM
STEREO AND MONO

Plays 127, 10" or 7" records.
Anto or Manual, A Bigh
quality unit backed by BSR
reliability with 12 months’
guarantes. AC 200/250v.
Size 134 x 11lin.

Above motor board 3iin
below motor board 2

with STEREO and MONO XTAL

MONO-5-COMPATIBLE

£8 75 Post 25p.
£7.75 post 25y.

RCS 8 WATT AMPLIFIER. made tested. 2.stage
triode pentode valye UCLS2. 8 watts ontput. Tone and
volume controls, Becﬁﬂar ulve UY85. Knobs. Witk
high performance Loudspe

Response 50-12,000 cps, Bonnuvity 200mYV. Post 25p

R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. Size 18 x 15 x 8in.
Metal fiftings. Carrying handle. Popular -colours.
Two-tonse rexine covered.

GARRARD SIRGLE PLAY TA MK It
Idea] Discotheque or Hi-Fi, 8tereo/Mono

GARRARD PLAYERS with Sonotone 9TA Cartridges
8tereo Diamopd and Mono Sapphire. 8P25 Mk III £16.

Model 3500 Stereo and Mono Autochanger £14. Post 85p.

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

EMI PICK-UP ARM with mono xtal and stylus £1-25.
HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo
Stereo/Mono 9TA 2260; GP94 £2.50; GP9S 22:00;
Sapphire Mono GPO1 £1-50; Power-point LP/78 80p.

WOOFER AND
E' M'I' TWEETER KIT

£5-75 rost 25

Comprising & fine example of a Woofer
108 x 6}in. with & massive Ceramic
Magnet, 440z, Gauss 13,000 lines.
Aluminiom Cone centrs {o improve
middls and top response. Also the E.M.I,
Tweeter 8}in. square has a special light-
weight paper cone and magnet flux
10,000 lines.
Tmpedance Bllndnrd

mum Power...
Usetnl Response .

Bazs Resonance
b 20><18x91n ”Posti!bp
WEYRAD PSO—-TRANSISTOR COILS
usw Forrite Aerial. . Bpare Cores ......... 3p
Osc. PSO/IAC........ 3 P Dnnr 'l‘nnl LFDT4 . 50p
l F. PBO/ECC 470 ke/s. 33p Printed Circuit, PCAL1 . 50p
60/ 33p 1.B. Tuning Gang. ... g

83p Weyrad Booklet .
OPTI

Mullnd Porrite Rod 8 x iln 20p, 6 x 2in, 20p.

VOLUME CONTROLS | 80onm Coax 4p. ya.
Long lplnd]al. Midget 8ize | BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERA Am BPACED

IN, L)8 15p. D.P. 25p. | 40 yd. $140;
STERED L/8 86p. D.p. 76p. | FRINGE LOW Loss| o
Edge 5K.8.P. Transistor 25p | Tdeal 625 and colour.! VP ¥d-

WIRE-WOURD 3-WATT POTS.
| type with small knob. STARDARD SIZE POTS.
Valnee 100 to 85 K., 35y | LONG SPINDLE _ 40

Carbon 80 K to 1 meg. P | 70 oBMSs to 100 k. 4UP

VEROBOARD 0-15 MATRIX
24 x Bin, Dﬂp 2} x 34in,17p. 8% X 81in. 26p. 87 X §in. 80p.

WIRE-WOUND3-WATT

E

RS 16 w 259 24 way 88p.
PIHR 86 lnr plckat 2lp. PAOE CUTTERS 8Sp.
8.R.B.P, Board 015 MATRIX 2lin. wide 8p per 1lin.,
3%in. wide 4p per 1 in.; Bin. side 5p per lin. (up to 1%in.).
8.R.B.P. undrilled & in, 'Board 10 x 3ln 5
BLANK ALUMINIUM CHASSIS 18 2in, sides.
46p; 9 x 7in. 60p: 11 X 7in. 701;.13 x Dm DOp. 14 X llln

95p; 15 x 14in, 99p; 11 x 3im, B! 10in. 21
UMINIUM PAK 18 n, 0p; 8 X 6in, 15p;
14 x 8in, 18p; 10 x 7im. 19), 12 x 5in, 20p, 12 X 8in, 28p;

18 x 8in. Mp,ll x @in, 84p; 12 x 12in.40p; 18 x 10in 50p.

ll inch DIAMETER WAVE-CHANGE SWITCHES 25p.

2. 8-way, or 2 p. 6-way or 3 p. 4way 25p each. 1 p, 12-way,
or 4 p. 2-way, or 4 p. 8-way 25p.
TOGRLE BWI’I‘CBES sp. 14p; dp. 18p; dp. dt,
SILICON REC. 40—LUCAS 2DS500 Brldu '70V 5 amp $1.
RECTIFIERS CONTACT COOLED ; wave S0mA 88p;
85mA 48p. SILICON BYZ13 30p; BY127 30p.
“THE INSTANT” BULK TAPE \
ERASER & HEAD DEMAGNETISER

Tt na™ €2-35 35

HL-Fl STOCKISTS

Radio Books & Component Lists 5p.

RETURH OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Written guarantee,

R.C.S. STABILISED POWER PACK KITS
AU parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
inpnt 200/240y, AC, Output voltages available 6 or 9 or
12 or 15 or 18 or 20v. DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. n POST
Details 8.A.E. 8ize 8} x 1} x 13in. FREE

GENERAL PURPOSE TRANSISTOR

PRE - AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar. Can be used with
Battery 9-12v or H.T. line 200-300v D.C. operation.
Bize 1{” x 14" x 3". Reaponsge 25 c.p.s. to 25 K¢/s. 28db glin
For use with valve or transistor equipment. 90
Fall instructions supplied. Detalls §.A.E. P %

AN TYPES
50+ 50/850V .. 35p

XEW TUBULAR ELEC'I'ROLYTICS
2/850V .. 14p | 250/85V .. 1ldp
4/3507.. 14p | 500/25V .. 20p | 60-+-100/350V.. 58p

8/450v .. 14p | 1000/25V.. 85p | 324 32/250V .. 18p
16/450Y  1bp | 1000/50V.. 47p | 328+32/450V .. 33p
32/450V 20» 8-+8/450V_ 18p | 850+50/325Y  50p
25/25V 8+16/450V 20p | 82+ 32+382/350V 43p
50/50V . . 10p 16+16/450V 25p | 100+ 50+ 50/350V48p
106/25V 82 +32/850V 25p |

Low VOLTAGE ELECTROLYTICS

1, 2, 4, 5, 8, 16, 25, 80, 50, 100, 200mF, 15V. 10p.
S00mF, 12V, 15p ; 25V, 20p ; 50V. 80p.

1000mP. 12V. 171! H 25V 35p ; 50V. 47p. 100V, 70p.
2000wF. 6V, V. 57

6v. 28p 42p ; ».
2500mPF. 50V. czp soomnr 25V, 47p; 50V. 85p.
5000mP. 6V, 25p; 12V. 42p; 25V. 75p; uv 85p; 50V. 95p.

CERAMIC 1pF to 0-01 mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 18p; 1mP 15p; 2mF 150V 16p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-26 8p; 0-47 25p.

SILVER MICA. Close tolaunce 19, 2-2-500pF 8p; 500-2-200
pP 10p; 2,700-5,800pF 680011?-0 -01, mid 80p; each.
TWIN GANG, 0-0” 2081)1"4-1781:!‘. 85p; Slow motlon drlve

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER [2in. MAJOR £9

30-14,500 c.p.s, 1Rin,
double cone, wooler snd
tweeter cone together
with & BAKER ceramic
magnet assembly having
s flux density of 14,000
ganss and & tuta) flnx of
145,000 Maxwells. Baus
resonance 40 ¢.p.s. Rated
20 watts. Voice coils
8 or 8 or 15 ohms. Post Free
e i e

Module kit, 30-17,000 c.ps.

with tweeter,  crossover,

baffle and

instractions, £| I 'so

BAKER “BlG—S0UKD” SPEAKERS

*Group 25°' l ‘Group 35' | *Group 50’
12 inch 12 Inch 15 inch
36 watt £7 | 36 watt £9 50 it £19
2or8ur 16 obm | 3 or 80q 16 ohm! 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front
For 12in. or 10in. dis. speaker 20 13 x 8in. 29. Post 85p
For 18 x 8in. or 8in. speaker 18 x10x9in.  28. Po-t 280
For 10 x Bin. or 6in. speaker 18 x 8x6in.  #£4. Post 86p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p lt

GOODMANS 64 in. HI-FI WOOFER
: ol;nln, 10 'uu hrge wmue magnet.
un:unle 30-12,f 000 cpl Ideal P A c«llumm.
H-H £4

885+ 365 with 25+ 25pF, 50p 500pF slow motion, at
45p;small 3-gang 500pF £1-60.
SHORT WAVE, SINGLE. 10pF 30p: 26pF 56p: 50pF 58p.
WEON PANEL INDICATORS 250V AC/DC Red or Amber 20p .
RESISTORS, t w., § w., 20% 1p; 2 w. 5p 10 ohms to 10 meg
HIGH STABILITY, { w. 2% 10 ohms to 1 meg., 10p.

Ditto 5% Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watl, 15 watt®
10 ohms to 100K, 10p each; 2} watt, 1 ohm to 8-2 ohms 10p

DECCA DECCADEC GARRARD
MOTOR UNIT MKII

Smgle play Stereo

Mono with
Deram transcrip-
tion head and

831,
RBPM. 10}in. turn-
table. Built-in
anti-tumble filter
and bl.n compens«

SPECIAL £18 50 Pon

PRICE

METAL PLINTH & PLASTlC COVER

B.S.R. Will play with coverin

positlon. Latest design.

Antimagnuhc 124 X 144 X Tin. Post 25p
SO AVAILABLE IN SOLID MAHOGANY

Cut out ready for Gamard or £5.50
Covered in black leatherette.
NATURAI. POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS “3 o%
£250-0-250 80 mA, 68 v. damp. ... ... £1-50

260-0-250 80 mA. 63v.852.63v. 12, or5v.28. £2-50
350-0-35030mA, 6-3v.852,88v.1a.0r5v.2a. £3-00
$00-0-300v. 120 mA ., 6-8v.43.C.T.; 63 v.2 s, £3-85
MINIATURE 200 v. 20mA,, ﬂBv 1a. 2&x2}x2in p

MIDGET 230 v, 45 mA., 63 v. 2 8. 21 x 21 X gin, 80p
MINI-MAINS 20v, 100mA. 1§ x 13 x 1{in..0... 50p
HEATER TRANS. 6-3v. 3 a 80p

Ditto tapped sec. 1.4 v., 2, 8 l, 5,68-3 v. 14 amp, 80p
GENERAL PURPOSE LOW VOLTAGE. Tapwd Outputs

;Hhmp"as, 1.06 g.s 9'181.0'202241.5'1}8' Mé:uisa' v, 82.88
amp,, J 4

2 amp, 8, 8, 10, 12, 16, 18, 20, 24, 3v, 36, 40, 48, 60, 83-25

5 amp, 6, 3, 10, 12, 18, 18, 20, 24, 80, 36, 40, 48.00 28-78

AUTO TRANSFORMERS 118v. to 230v. or e 230v. to 115v,

1b0w. £2-25; 500w. 26-25; 750\1 $10; 1000I 214,

CHARGER TB.AHIFORHEBI Input 200/

for 6 or 19v., 1} amp., $1-60; £ amp £1.80; l amp. $2-50,

L WAVE BRIDGE CBABGER RECTIFIERS:

6 or 12v. outputs, 1} amp. 40p; 2 amp. 55p: 4 amp, 859

transtormers Postage 25p extra,

E.M 1. 13} X 8in,
LOUDSPEAKERS

With twin tweeters 4.25

and crossover, 10 watt.
(As il )] Post 15p

mu 8 or 8 or 15 ohm
With fiared tweeter cone and ceramic

magnet, 10 watts, £2'7 5

Bass res. 45-80 Cnl
0,000
Post 15p

Flux 1 gauss,
Btate 3or § or 16 ohm.

Teak Cabinet Bize 16 x 10 x 8in. Post 25p £5

MINIMUM POST AND PACKING 15p
337

(Export: Remit cash and extra postage.)

CUSTOMERS FREE CAR PARK
WHITEHORSE ROAD, CROYDON
Open 9-6 p.m,(Wednesdays -1 p.m., Saturdays 9-5 p.m.)
Buses 50, 68, 159

I ELAC CONE TWEETER
The moving cofl diaphragm gives & good
radiation pattern to the higher frequencies
and & smooth extension of tofal response
from 1,000 cps to 18,000 cps. Size 3} x

+ X Pin, deep. Rating 10 watts. 3 ohm
k or 15 ochm models. £| .90 Post 10,

Horn Tweeters 2-18ko/s, 10W 8 ohm or 156 ohm £1-50-
De_ Luxe .l! 'rweol{u 2-18 Kefs, 16W. 15 obm 2£3.
TWO-WAY sooocp- CROSSOVERS 8 or 8 or 15 ohm 86p.
SPECIAL OFFER! 80 ohm 2iin.; 2}in.; 85 ohm, 8in.; 3in
£5 ohm, 2}in. dia.; 8in dia.; oan 8 Bin, £| EACH
15 ohm, 8}in. dh lein 7% 4in.; H TYPE
3 ohm. giin. Sin. §x 8in, 7 x din.
LOUDSPEAKERS P.M. 8 OHMS, 6}in, £1-50;8 x 5in. $1-80;
8 x 2in, 90p, 8in, £1-75; 10 x Bin. £1-00,

ELAC 10in. 10W. Twin Cone De Luxe Ceramis, 8 ohm, $4.
BICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in. dia. 4 watt; 10in. dis. 5 watt; 12in. dia. 8 watt
3 or 8 or 15 ohm models 22,00 each. Post 16p.

VALVE OUTPUT TRANS. 25p; MIKE TRANS, 80:1 25p.
SPEAKER COVERING MATERIALS, Samples Largs 8.A.E.
GOODMAN'S OUTPUT TRANSFORMER § WATT MULTI
RATIO ELS4 etc.. 3, 8 and 15 ohms 80p. Post 20p.

BAKER 100 WATT
ALL PURPOSE

POWER
AMPLIFIER

4 inputs speech and
music. Mixing fas

lities.
Response 1U- 30,000 cps. llu'hn
A, Post
Separate 'x‘robla and Bul controls. Froe
Guaranteed. Details 8.A.
BARGAIN AM TUNER. Mediom Wave,
Perrite aerial. 9 volt. £4.50

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Wili mix Microphone, , tape and tuner .5
with separate controll into single output. 8 volt.

STEREO VERSION OF ABOVE '24-50,

BARGAIN FM TUNER 83-108 Mc/s Bix Tranxistor. 9 volt

Printed Cizcuit, Calibrated slide disl tuning.
Walnnt Cabinet. Size 7 x § x dinch £12.50
BARGAIN FM TUNER. s above lass cabinet  £8-85

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 .so
Posh-Pull Ready built, with volume control. 8v.

COAXIAL PLUG 6p. PANEL S0CKETS 6p. LINE 18p.
OUTLET BOXES, SURFACE OR FL l! 26p.
CED TWIN FEED] or 300 ohms.

ERS 5p yd. 30
JACK socxm‘ Btd. open-circuit 14p, cbud umnn 238p;
Chro m Lud Socket 45p. Phono Plun 5p. Phono loelm §]
JACK PLUGS 8td, Chrome 15p; 3-5mm Chrome 1 X{
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN socms Lead
8-pin 18p; 5-pin 28p. DIN PLUGS 3-pin 18p; 5-pin £5p.
VALVE HOLDERS, 5p; CERAMIC 3p; CANS &p.

E.M.I. TAPE MOTORSM 15p.
120v. or 240v. A 4 pole

mnxﬂxtmn (ilfustrated). ‘l 25
BALFOU GRAM MOTORS
. or 240v. 1,200 r.p.m. 4 pole
Somi. rae 1 150, s 85
2i x 24 x liin, Post 16p P

CALLERS WELCOME

Rail Selhurst. Tal. 04-684-166S
"



Would YOU pay
50 pence for a
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-
fogue, 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.
—-—— N M SR . - . - - Gy Ee s e g

Please write your Name and Address in block capilals '

NAME ... e B m e, v i

|
b o, £A% Kesamimancn, Sove e 545 01-648 8422 4

72

POWER PARADE

All our stocks are brand new—with money back guaranise—Catalogue free
with Qrders or 10p

0oC 25 26p AD 161 BD 123 80p
oc28  34p AD 162 [ /P 580 BD130  46p
0C 29 86p AL 102 B59p BD 131 B58p
oC 85 80p AL 102 48p BD 142 45p
0OC 38 36p AU 103 85p BFY 50 i8p
AD142  89p BC 107 4 BEY5l  10p
AD 149 40p BC 108 ki 2N 3053 20p
AD 150 44p BC 1098 ki) 2N 8065 48p

BD 121

oN 930 28p[AC126  1gp|BC118  12p|ME 0402 18p| Rectifiers
aN 1132 92p|AC127 12p/BC125  15p/ME 0404 1dp| IN4001  4p
9N 1305 28p|AC128 1%p|BC126  28p ME 0412 19p| 1IN 4002  4&p
2N 1613 28p{AC 141K 20p(BC148 11p|ME 0413 14p|IN 4003 B
2N 1711 24p|AC 142K 20p|BC 149  18p|ME 1002 1lp{IN 4004 7p
9N 2218 88p|ACY 19 98p|BC182L  9p|ME 4101 10p[IN 4005 1lp
9N 2219 85p|AF 117 20p{BCi83L 9p|ME 4102 13p| IN 4006 1fp
2N 2905 30p|BC 113 14p|BC 184L  10p ME 6002 14p| W005 80p
2N 2026  9p|BC1is  15p|BC212L 10p ME 6101 14p| WOl 82
N 2053 20p{BC115 1B BC 213L 10p|ME 6102 15p) W02 88
0p 9| BC 214L  10p |C 407 20p| IN 4148 4p
2N 4036 40p[BC 116  15p|BC 267 9p|C 426 80p| OA 90 ™
AC107 15p|BC 117  19p{BC268  12p|C 450 15p| OA 91 »

A low priced general purpose Germ PNP Transistor
Coded Red Bpot. Compatible to:—

l Spee. 1c 10A Case
NKT 401-403-404-405-406-430-451-452- Vebo 80V PT  30W TO-8

453. 2N 2504, eto.
Price 1-49 40p. 50 plus 38p

A High Power General Purpose NPN Transistor. Coded Yellow Bpot. Tested
to meet spec. of the popular 2N3055. Also compatible to :—

BD 124 BDY 38 2N 3065 y Spec.

BD 131 BDY 62 2N 8771 i Vcbo 100V PT 116W
BD 133 B 5041 2N 3772 Vee L HFE 20-70
BD 141 MJE 621 40251 Ic 15A Cage TO-8
BDY 10 MJ 481 40325 Price 1-49 40p. 50-99 38p, 100 plue
BDY 20 TIP 31A 40836 I 35p.

| Vceo 50V HFE 380-170

400mW Zener Diode +5% range 3-3V to 30V 10p each.

24 WOODHILL,
B HARLOW, ESSEX.

Add 5p post and package on all orders. Bulk enquiries welcome.

LOWE ELECTRONIGS

119 CAVENDISH ROAD, MATLOCK,
DERBYSHIRE. DE4 3HE

TEL. MATLOCK 2817 or 2430 9 a.m.—9 p.m.
G3UBO & G3IMME

For the few who have learnt the rather bitter lesson 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
like to mention that in the field of Amateur Communications and
allied equipment, our name is top of the list.

We are the actual importers of Yaesu Musen Amateur Band
Receivers, Transmitters 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

ications equip t for you. Everything we sell carries a
full money-back guarantee.

To mention just one specific piece of equipment that we feel is
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 gifts?
Enormous discounts? Try further down the road, sir.

Hours: Tuesday to Saturday 9~5.30 (closed for lunch 1-2 and all day
Monday).
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GEC Silicon Switches 2N4990/1I

i

reviewed in the “I.C. of the Month” series such

as the Mullard TAA320 Bifet or the D13V
voltage regulator, etc,, and it is quite some time
now since any of these three or four terminal
devices have appeared. Consequently this month’s
article is devoted to a review of two specialised
monolithic i.c.’s namely the Silicon Unilateral and
Bilateral Switch (SUS and SBS) which have recently
been released by the General Electric Company.
Some useful practical applications of the devices
are given.

IN the past a number of utility type i.c.’s were

Operation

In appearance the SUS and SBS resemble a typical
small signal transistor mounted in an epoxy TO-98
package, the electrical characteristics of the SUS
closely resembling those of an ordinary four layer
thyristor. The monolithic chip has a pair of com-
plementary transistors, a zener diode and a resistor

Current
Voitage

-30V
b -

(a) (d)

(b) (c)

Fig. 1: Circuit symbol (a), equivalent electrical circuit (b),' charac-
teristics (c) and outline (d) of the Unilateral Switch 2N4990.

fabricated into it as is shown in Fig. 1. The result-
ing static electrical characteristics of the device, in
which the applied voltage versus current is plotted,
is also illustrated and from this graph it can be
seen that once the applied voltage exceeds a typical
value of about 8 volts rapid forward conduction
takes place with the voltage across the device drop-
ping almost to zero.

Applications

A gate lead is also provided to allow triggering
at lower voltages in addition to providing transient-
free wave forms, but in most applications this lead

2N4990 SCR
Cc1220

O1uF Load

g

The 2N4990 used as a motor speed control.

10K 10k
9 2N4990 : lo-1uF
Ol e 2N4990€9

%47 i 47

(b) Negative output pulse

(a) Positive output pulse

15V
Input to both circuits
ov

J\ Qutput of circuit (a)

Qutput of circuit (b)

Here the 2N4990 SUS is used to generate a rapia pu.sc jrom a com-
paratively slow rising input. Can be used as an over-voltage sensor
with the pulse firing a thyristor.

—load
Loadr
I'ZSOK B
near, $C40D
) NN RN
220v’\y
? OuF N49N
250VWT

The Silicon Bilateral Switch 2N4991 (SBS) in a mains full wave power
controf unit.

may be left floating. The SUS therefore is admirably
suited for such applications as over-voltage sensing,
pulse sharpeners, and SCR triggering. In conjunc-
tion with an SCR an efficient and sensitive automatic
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over-voltage cut-out sensor can be designed very
simply and a number of typical applications of the
SUS are given,

Just as the Triac can be considered as consisting
of a pair of thyristors connected in inverse parallel
so also is the SBS related to its counterpart, the SUS.
A schematic diagram of the 2N4991 is illustrated in
Fig. 2 accompanied by its static electrical charac-
teristics. It fires in both directions so that in opera-

Current
)
\\
—ev ~~, Voitage
¢ T
Se +8V A,

N
\
1
/ Fig. 2.

tion it resembles the ST2 Diac which has established
itself as one of the most popular triggering devices
in Triac power control circuits. However the 2N4991
has tighter specifications producing sharper pulses
than the ST2 although it is offered in the same price
bracket as the latter.

Both units are available from Jermyn Industries
Ltd., Sevenoaks, Kent.

MAY ISSUE

PAL DECODER

This month we start on the construction of the
TELEVISION Colour Receiver and go straight to
the heart of things—the PAL-D decoder. This is
built on a conveniently sized printed circuit board
and uses well tried and tested circuitry. The board
can of course be used as a separate module with
other equipment if the reader wishes. In building this
decoder you will have a real opportunity to learn
about colour signal decoding through practical
experience.

RENOVATING THE RENTALS

The Pye/Ekco T418/11U series gets our attention
this month,

WIDEBAND BAND 1 AERIALS

Essential for DX use but not commonly availabie is
the wideband Band 1 aerial. Along with details of
practical designs Roger Bunney also presents
information on the fundamentals of wideband tele-
vision aerial design.

ON SALE APRIL 17
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AVID RICHARDSON of West Ealing has been
active on the medium waves with his
Lafayette HA230 and medium wave loop

antenna. He reports Radio Popular La Palmas on
836kHz; CKBW Bridgewater, Nova Scotia on
1000kHz; WHN New York City 1050kHz; CJRP
Quebec, broadcasting in French on 1060kHz; WBAL
Baltimore 1090kHz; CBI Sydney, Nova Scotia
1140kHz; CKCV Quebec, in French, 1280kHz; WABK
Gardiner, Maine also on 1280kHz; WLAM Lewiston,
Maine 1470kHz; WCKY Cincinnati, Ohio 1530kHz.
David has also logged the Voice of America Okinawa
1178kHz at 1445hrs SINPO 22432, with a programme
in Chinese. This outlet is usually heard in Europe
during’ the afternoon in winter. It has a power of
1000kW, it beams westward into China and some-
times competes with Horby, Sweden on the same
frequency when conditions are good.

W. Pennington who lives at Grimethorpe near
Barnsley in Yorkshire has built the Radio Nederland
MW Frame (Loop) aerial. His receiver is a B40D and
on Tuesday February 8th he heard CJON St John’s
on 930kHz, WINS New York 1010kHz; CBA Moncton,
New Brunswick 1070kHz. After midnight he logged
CBN 640kHz in St John’s; CJOX 710kHz Grand Bank,
Nfld; Radio Demerara Guyana 760kHz; WHN
1050kHz and WNEW 1130kHz both in New York
City. “I thought it was impossible to receive these
stations in England but I have proved it for myself
and I find it most interesting” he writes and he sug-
gests that readers may like to write to Radio Neder-
land, Postbus 222, Hilversum, Holland and ask for a
copy of The Frame Aerial leaflet, which gives con-
structional information on a medium wave loop
antenna.

Mike Kerry of Golders Green sends an interesting
log of Latin Americans heard on his Eddystone 750
and medium wave loop. These include YVQQ Radio
Puerto Cruz, Venezuela on 760kHz; Radio Demerara
760kHz located in Georgetown Guyana, with pro-
gramme in English; R.Oriental, Uruguay 770kHz; La
Voz del Rio Cauca, Colombia 820kHz; Radio Mundial,
Rio de Janeiro 860kHz; R.Tamandau, Recife
890kHz; Radio Jornal do Brasil 940kHz; Radio Bel-
grano, Buenos Aires 950kHz; R.Sutatenza, Colombia
960kHz; Radio Record, Sao Paulo 1000kHz; R.Mar-
garita, Venezuela 1020kHz; R.Revolution Cuba
1060kHz; R.Nacional, Sao Paulo 1100kHz; WBMJ San
Juan, Puerto Rico 1190kHz; R.Valera, Venezuela
1230kHz; R.Canaima, Ciudad Bolivar, Venezuela
1290kHz; R.Nacional, Santiago in the Dominican
Republic 1380kHz. Mike also mentions the VOA
Marathon Key, Florida on 1180kHz which broad-
casts in Spanish. Latin Americans become prominent
as the year advances and it is worth while listening
between 0100hrs GMT and sunrise for the stations
listed above.

Please send reports and information about the
medium waves to the author at 132 Segars Lane,
Southport, PR8 3JG.
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AMPEX 7-5v. D.C. MOTOR.
This is an ultra-precision tape
motor designed for use in the

AMPEX model AG20 portable
recorder. Torque 450GM/CM.
Stall load at 500 ma. Draws
60 ma on run. 600 rpm + 5S¢,
speed Id]ustment. internal AFIRF
suppression }” dla 1” spindle,
motor 3" dia. I . Original cost
£16-50. Qur price £4-25. P. & 25p. Mu-metal
enclosure available 75p each.

SYNCHRONOUS MOTORS
SMITHS. 250v. 50 Hz. Available in the following
R.P.M. 2-3-6-10-30-60. Price 75p each. Carr. paid.
C’ROUZET. 220/380v. 50/60 Hz. 250-300 rpm.

p. C
MAINS INDUCTION MOTOR. Open frame,
r(" sFmdle. weight § |b. Powerful. 88p each.

GEARED MOTORS
ELECTRO CONTROL (CHICAGO). Shaded
ﬁ:le‘MOv 50Hz. 200 rpm. 10b. in, £2-50, P. & P. 25p.
YCALEX. Open frame, shaded pole motors,
240v. 50 Hz 7 rpm, 28 Ib. in. 80 rpm. 12 Ib. in.
£2-28 each. P. & P.

"CROUZIT" TYPE 965. |15/240v.
50 Hz. 47/68 watts. 50 rpm. Stoutiy
constructed. Size: 2H” dia. X 34

long plus spindle, 1”7 x }” dia. Anti-
clock. £2-7%,
Same a3 above, but 3 rpm £3-00

TYPE 955,
P. & P. 25p.
RELAYS
“FINDER'® 240v. A.C. Octal Relay 2cio 6 amp

contacts, Perspex enclosed, 75p.

“8. & R.” 3 cfo. 10 amp contacts (silver) operues
on 2 volts D.C. Draws approx. | amp. Size: 27 .
14 x 13" 1-00.

“ENGEL & GIBBS'’ 240v. A.C. Plug-in refay 3 c/o
perspex enclosed £1-00.

NEW “F.L.R.E PLUG - IN
RELAY.—[I5v. Coil 50/60 c.p.s.

3 heavy duty silver change-over

contacts. -Very robust. 63p.

NEW “ISKRA' 240v. A.C.

RELAY. 3 < 6 amp. Changeover

contacts. 63p.

————————————————
SIEMENS HIGH SPEED
RELAY. Type 89L. 1,700Q +
1,700 coil. New 63p each.

OGRAMME TIMER BY HONEYWELL
A bank of |5 micro-switches are
each independently operated by
15 pairs of cams which in turn are
) individually adjustable to give
P switching periods of zero to (2
seconds with inflnitely variable
combinations. A mains synchronous motor drives
the cam shaft at | rev. per {2 seconds (5 rpm)
Originally cost £15-00 plus. Many applications such
as lighting effects, etc. New in original makers
cartons. First class value at £5-75 plus 25p P. & P.

PRECISION FAN CO (SMITHS INDUS-
TRIES) DOUBLE ENTRY CENTRIFUGAL
FAN /[ BLOWER. This 1s a beautifully balanced
particularly quiet running unit
giving approx. 90 cubic ft./min.
The motor is a 2 pole shaded
pole Mycalex, drawing only
240 ma on run. Weight 24 1bs.
Sizes: case dia. 3:1| ins., width
(case only) 3-125 ins. Width
overall {inc.) 5-25 ins. Aper-
ture 3125 ins. x [-85 ins.
Offered well below makers
price at £2-95, P. & P. 25p.

“NORPLEX' (U.S.A.) FIBRE-GLASS
COPPER-CLAD LAMINATE. — First
quality, Woven Glass base Epoxy-resin,
excellent mech. & elec. properties. Heat
Full spec. ilable. This is a special
purchase and °"')’ available whlln stocks Iast
Sizes: 127 + 127, 247 4 12", 24”7 + 24"
full sheec 437 + 37~ (1 sq. (:) Single slded
Copper in following thicknesses: 1/5:", 3ga”,
1,47, 333", price £1 per sq. fr. or £10 per full
sheet. Double-sided Copper 1/3s”, 1/14”, ’/n f
£1:25 per sv fr., £11 per full sheet. P.
up to 4 sq. ft. 25p. Any order over 4 sq ft

EO" free.
ERNESTTURNERGOOLA: METER.

160Q movement, 2“ case eliptic.
plastic front. Green-Red-Green un-
calibrated scale £1.50 each. Carriage
paid.
PAINTON BOURNS TRIMPOTS. Ik, 2k.
2.5k, S5k, 10k, 20k, 50k, 500k. Other Trimmer
pots_in stock: RIL 10k, MORGANITE i1k, MEC
2000 (tubular) 50Q. Any 3 for £1:10 carr. paid.
6 DIGIT NON-RESET COUNTER by EN.M.
Ltd. 240v. A.C. Size: 24" high x I1§” x H’" €1°75

“SORENG” MAINS SOLE-
NOID. " travel, 18Ib. pull
(approx.). Size: 2}” long x 24"
x 23" high. Powerful. £1-75.
P. & P. 25p.

“DAVENSET" MAINS SOLENOID. |” travel.
81b. pull (approx.). Size: 24” long X 24%” x 2~ high.
Similar in appearance as above. £1-25. P. & P. 25p.
“MAGNETIC DEVICES" Mains Solenocid.
2° x 14* x 14* approx. 2lb. pull. Plunger Travel
14". New in makers boxes; offered at half original
cost. 75p. P. & P. 25p.

SLIDER SWITCHES. 3 amp. type
D.P.D.T. "X %“x 1" deep. | amp.
type IP.D.T. 4" ¥ {° X {* deep &g
£1-25 per doz. Either type or mixed

as required. Carr, Pai

BONNELLA ¢ CHERRY" ROLLER
LEVER OPERATED MICRO-
SWITCH TYPE B213-30K. 5 amp. c/o. 502 operat-
ing pressure. Length of Lever. §°. Pre-trave| -062°.
£2'15 per doz

“HONEYWELL'' V3 Seriss. Flush micro-switch
10 amp. c/o. The side panel is_insulated. End plate
size: 2% x 8”. £1-50 per. dox. Carriage. paid.

VINKOR POT CORE ASS. TYPE LA.2I03
Normal price £1-48. Qur price 75p.

L.T. TRANSFORMERS. Prim. 0-110-240v.
Sec. 4-5-0—4-5v. at | amp. Size: 1”7 X 14" .0 A%

60p. P. & P. I5p.
Prim. 220/240v. Sec 0:5-10-15-20v. at 2 amps.
£1-25. P. & P. I5p.

Prim. 200/240v. Sec "0-1-56-58-60 at 3-5 amps plus
0-90 at 100 ma. Wax impregnated with screw term.
blocks. Weight 10 Ibs. £€3-60, plus 40p P. & P.

“WODERN." Prim. 10-0-200-240v. Sec. two
szeopar;te windings év. at 4 amps each. £2-50, plus

p P. P. i
“WODEN." Prim. 0-110-200-220-240v.  Sec.
34-36-38v. at 600va. £7-50, plus 50p P. & P,
H.T. TRANSFORMER Prim. 240v. Sec. 0-380-
400—420-440v. at 40va. ﬂ Carr. paid.
CURRENT LOwW
INDICATOR Ideal for all types
of battery operated equipment
{portable machines, tape recor-
ders, etc.). Four white segments
appear when current  flows.

Coil is 6000 6/i2v. Drawing

only 8 ma on function. Neat in .
appearance. Size: dia. R % 2—}" deep. Fixing
centres 14”. £1-25 each. Carr. Paid.

LINDAIR (ELEGTRO-TEGH) LTD

301 EDGWARE ROAD, LONDON W2 IBN
» Tel. 01-262 22512 BUSINESS HOURS 9a.m.—6p.m. MON. to SAT. (PW1)

LOUDSPEAKER
BARGAINS

fane Pop 100 watt 18 8-15 ohm .. .. K18-50
Fane Pop 60 watt 15 8/15 ohm .. .. £10-50
Fane Pop 50 watt 12”7 8/15 ohm .. K830
Fane Pop 25/2 12” 25 watts .. p .. K540
Fane Pop 15 12” 10 watts .. .. E4-00
Top 20 12” 25 walt 8 nt 15 ohm . £578
Hiten 10” 10 watt 8 or 15 ochm . K300
Baker Group 25 12" 25 wun 8ori5chm.. £575
EMI13x8,3,80r 150hm .. .. £2:00
EMI 13 x 8'with Tweeter 3, 8 or 15 ohm .. £2-50
EMI 13 x 8 twin tweetar 3, 8 or 15 ohm .. £360
Celestlon 8” Raund 15 ohm o .. £2:05
Celestion PS8 for Unllex .. £2-33
Richard Allan 8 3 or 15 chm £2:
Fane 8~ dual cone 8 ohm £2:75
Elac 64” dual cone 8 ohm Cer. £2-25
Philips HI-Fl 20 watt typo EL7032 dual’
cone 127 35-17000 hz. £8-50
Elac 59RM109 N . £2-70
2%, 24" or 37 80 ohm 88
7x4,30r8ohm oc = £1-20
10 x 8, 3, 8 ot 15 ohms 1 £1-00
Elac 8 x 5 58E/1723 ohm .. g .. K160
Goodmans 8P, 8 or 15 ohm o o £4-50
10P, 8 or 15 ohm 2= o K495
Goodmans 12P, 8 or 18 ohm oxe .. K995
Goodmans 15P, 8 or 15 ohm £16-00
Goodmans 18P, 8 or 15 ohm A
12” round 3 of 15 ohms £2-50

FREE with orders over £6—''Hi-Fi Loudspeaker
Enclosures’ book.

All units guaranteed new and perfect.
Prompt despatch p. & p. 28p per speaker.

WILMSLOW
AUDIO, m. 0. Dept.

10 Swan St., Wilmslow,
Cheshire, SK9 1HF

H . A- C . suonlt(':'_}:vsz

WORLD-WIDE RECEPTION

Famous for over 35 years for !bnrt-w:n Equip-

ment of quality, “H.A.C.” were

suppliers of Bhort-Wave Receiver th for the

amatear oonnmewr Over 10,000 satisfied
it 1 Colleges, Hos-

pitals, Public Bohools, B.A.F:, Army, Haow, ete.

YXW “DX” RIORIVAR

Improved one-velve model “DX** mark 2.

Complete H&-—pﬂoﬂ #8.30 (post & packing 20p.).

Customer writes. : 'Australis, Indis and Ameriea

at loud volume.™

d B.AE. for test report.

This kit contalns all genuine short-wave eom-
fouenh. drilled chn-ll, valve, accessories and full
jnstructions. Ready to sssemble, and of course,

aa all our products—tully guarsnteed. Full n:r
ol other 8.W, kits, including the famous m
K" and “K plus" ({llustzated above). All ordery
despatched by return. (Mail.order ouly.).Bend
now for free descriptive catalogue & order form.

“H.A.C.” SHORT-WAVE PRODUCTS
29 0id Bond Street, London W.1

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

B.F.W. 10 Fet.
5 for £1-00p.

SWITCHED JACK SOCKET
STEREO. Chrome/fblack with
white front washer. 30p each.
All items post paid in
GREAT BRITAIN

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

1 off 4 transistor audio
1 off 3 transistor  £1-50 the three

New {(unmarked)

computer

Encapsulated bridge rectifier (itt
usd 3 3mdh) 100 PIV 2 amps
50p each

E.M.1.
pack.
1 off 3" 175ft.
1 off 4” 300ft.
1 off 5” 600ft.
Single play.

SURPLECTRONIGS

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

Reccrding Tape in library

£1:25p the three

6
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that the s.s. Titanic left Southampton on her

maiden voyage. Five days later, she sank to the
bed of the ocean—a useless mass of twisted and
torn steel, for on Sunday, April 14th, 1912, at about
11.40 p.m. the greatest peacetime disaster in mari-
time history took place when this ship, gross ton-
nage 46,328, struck an iceberg, 50-100ft. high, while
on her maiden voyage to New York.

The blow on the starboard side of the ship ripped
a hole 300 feet long and made many of the essential
watertight compartments useless. She foundered
within three hours, in water two miles deep.

Mr. H. S. Bride, the operator who survived the
disaster described the way in which wireless played
its all important role in saving those who were
rescued. Mr. Bride was the second operator on the
Titanic and was relieving his chief, Mr. Phillips at
the time when the collision occurred. “I was stand-
ing by Mr. Phillips telling him to go to bed when

IT was on Wednesday, April 10th, sixty years ago

Jack G. Phillips, Chief Marconi Operator on board the Titanic.

COLIN RICHES
ARTHUR DOW

White Star Line

TRIPLE-SCREW ROYAL MAIL STEAMERS

“QLYMPIC,” 45,324 tons, and ‘‘ TITANIC
45,000 tons, are the Largest Vessels in the
World.

(Fitted with Marconi Wireless Apparatus.)
“OLYMPIC 7 sails from Southampton and Cher-

bourg to New York regularly.
“TITANIC ” sails from Southampton and
Cherbourg on first voyage to New York

April 10, 1912

White Star Line

LIVERPOOL, LONDON, SOUTHAMPTON. NEW YORK

How the maiden voyage of the Titanic was advertised.

the captain put his head into the cabin. ‘We have
struck an iceberg!’ he said, ‘vou had better get
ready to send out a call for assistance. ‘Don’t send
it until I tell you’. The captain went away but in
ten minutes came back. We could hear terrible
confusion outside but not the least thing to indicate
any trouble. The wireless was working perfectly.
‘Send a call for assistance’ ordered the captain.
‘What call shall I send?’ Phillips asked. ‘The regu-
lation international call for help—just that’ was
the reply, and Phillips began to send the signal
C.Q.D. (now replaced by S.0.S.). After a few minutes
the Captain reappeared and said, ‘Send S.0.S.—it
may be your last chance’.”

The Titanic’s C.Q.D.s and S.0.S’s were first
picked up by the German steamer, Frankfurt which
was 153 miles away. Almost at the same time, the
Carpathia’s wireless operator reported the emer-
gency to his captain and was able to give the
stricken liner’s position 4146N 50 14W. Imme-
diately, the Carpathia, which was 58 miles away,
altered course to the rescue. The first message the
Carpathia picked up was, “COME AT ONCE, WE'VE
STRUCK A BERG. IT’S C.Q.D. OM C.Q.D.” C.Q.D.
of course meant Come Quick, Danger, and was
rather tricky to tap out in Morse. For this reason,
the now universal distress signal S.0.S. was also
used and this was the first occasion it had really
been broadcast in- earnest.

Fortunately, the Carpathia’s only wireless opera-
tor, although officially off watch had returned to

71



his equipment and was putting out some routine
traffic calls—including some to the Titanic. At
12.20 a.m. the distress calls were received and soon
at least six ships were steaming to the disaster zone.

At 2.20 am. the Californian which for sometime
past had been watching the lights of the ‘unknown’
vessel grow steadily dimmer, noted that they had
finally disappeared. The optical illusion being that
of seeing a ship disappearing into the darkness—
not going under the waves. Those witnessing the
scene from the decks of the Californian were not
to know that they had been watching the death
throes of the Titanic and that the sea around them
was dotted with hundreds of human beings fighting
for their lives. Two long hours were to elapse before
the Carpathia arrived and began to pick up sur-
vivors. Among over 1,500 people lost on that fateful
night was Jack Phillips, the Titanic’s senior wireless
operator, who remained at his post as the decks
were awash. Mr. Bride, who showed an equal
devotion to duty, was eventually rescued after nearly
two hours in the sea.

As the decks were awash, Phillips was standing in
the wireless room, still sending away giving the
Carpathia details of how the Titanic was faring. He
then picked up the Olympic and told her that Titanic
was sinking by the head. As Phillips was sending the
message, Harold Bride strapped his lifebelt to the
wireless operator’s back. He had already put on his
overcoat and was wondering if he could get Phillips’
boots on him while he was still sending.

The Captain’s voice boomed, “Men, you have done
your duty. You can do no more. Abandon your
cabins now. It’s every man for himself. You look
out for yourselves. I release you—that’s the way of
it at this kind of time, every man for himself.”

The boat deck was awash. Phillips clung on send-
ing...sending. He clung for about fifteen minutes
after the Captain released him—water washing the
floor of the wireless cabin.

H. 5. Bride, 2nd Operator on board the Titanic.

8

Cyril Evans, Marconi Operator on board the Californian.

From aft came the strains of music—the ship’s
band playing ragtime. Phillips ran aft and made his
way to the deck. He swam to a life-raft but lay
there exhausted until his last breath failed. Harold
Bride later said of Phillips. “He was a brave
man and stuck to his key until the very end. If he
had had a chance to go to his room and get warmer
clothing, as I did, he would probably be alive today.
But duty was first with him.”

When water flooded the upper decks, Second Officer
Lightoller was up to his ankles in water and Captain
Smith——a calm grave figure of a man realising that
the end could not now be far off —stood calmly on
the bridge. He spoke two words to the people who
were crowding forward. Words which were a call
to our traditions of race and manhood, “Be British!”

Besides calling the Carpathia and Baltic, Phillips
had also contacted the Frankfurt again and vessels
had also been sent to the rescue by the wireless
station at Cape Race. They were however all very
far away and even though they made all speed to the
stricken Titanic, not one of them was near when

_ the last terrible moment came.

The band still played on. They played until they
were waist deep in the cold dark water and in that
awful moment, W. Hartley, the conductor spoke to
his colleagues and there rang out into the darkness
the hymn NEARER MY GOD TO THEE.

Part 2 of the Titanic story will be published
in *Going Back™ next month.




USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTM
UCATIONAL AUTHORITIES TC. ENTS.

@ LOW COST . QUICK DELIVER
@ OTHER RAN

Y @ OVER 200 RANGE IN STO
GES TO ORDER s cex

CLEAR PLASTIC

NEW “SEW™ DESIGNS!

METERS METERS
T H
TYPESw.100| TYEE S-80
100 x 80 mm. :
square fronts
20V.D.C. ..8$310 | 50uA ......
50V. D.C. ..£8-10 | 50-0-50uA sa 1o . 2260
300V.D.C.  £310 A 2260
. 83 1amp. D.C. £3:10 £2-60
100 0- loouA £3-35 5Samp D.C. £3:10 £2-60
.£320 300V, A.C. ..£310 .se-ao
lmA ...... £3-10 VU Meter ..2375 VU Meter ..£3-37

BAKELITE PANEL

“SEW" CLEAR P

Type MR.85P. 4tin. x 4%in. fronts.
50mA
100mA
B500mA
1 amp.
5 amp.
15 amp.
30 amp.

50 A
50 0 5(luA

00uA
1006 100;1».
200uA .
800uA ... 182
800-0- 500uA

22

10 amp. AL 22 0
20 amp. A.C.* £2:80
30 amp. A.C.*£2-80

Type MR.52P. 2jin. square fronts.

...... £8-10 | 0V.D.C. £2:00
- £2-60 C. 2
£2-
£2-01
500mA £2-00 | 10 amp. A.C.* £2-00
1 amp. £2:00 | 20 amp. A.C.* £2-00
5 amp. £2:00 | 30 amp. A.C.* £2-00

Type MR.G5P. 33in_ x 84in. fronts.
BOpuA ... b
850-0-50u.

100uA ...
100-0-1 oA

500 0 600uA
Im

BmA

10mA .
30mA .
100mA
B500mA
1 amp.
8 amp.
10 amp.
15 amp.
20 amp.
30 amp.
50 amp.
8V.D.C.

1 amp. A
5 amp. A -20
10 amp. A. C. 2220
20 amp. A.C.* £2-20
30 amp. A.C.* £2-20

*MOVING—IRON
ALLOTHERS MOVING COIL
Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Bize
overall 100mm x
80mm x 108mm.

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

Dual range
500mA(5A d.c.£4-65
BV/50V d.c. 2485

LASTIC METERS

'l'ype MR.38P. 1 21/82in. square fronts.

200mA £1-60
300mA ... £1-8

500mA o g

760mA A

1 amp. -

2 amp. g

6 amp. f
10 amp. £1-60
7. £1-60
50-0-50u.A £1-60
100pA £1-60
100-0- 100uA £1-60
"UOuA e £1-60
1-60
.)00 0 500uA £1-60

&
8 Meber TmA
VU Meter

8 Meter 1mA~

bmA VU Meter

10mA 1 amp. A.C.*

50mA .. 5 amp. A.C.*
100mA 10 amp. A.C.* £1-70
500mA 20amp. A.C.* £1-70
1 amp. 30amp. A.C.* £1-70

“SEW' BAKELITE
PANEL METER

Type MR.65. 8}in. square fronts.
1 amp.
2 amp.
5 amp.
15 amp.
30 amp.

1-95

500mA ACs 51 -85
1 amp. A.C.* £1-95
5 amp. A.C.* £1-95
10 amp. A.C.* £1-85
20 amp. A.C.* £1- 5
30 amp. A.C.* £1-9|

50 amp. A.C. 81- 95
VU Meter ..2310

EDGWISE METERS

Type PE.70. 8 17/82in.x1 15/8%in.x
21in. deep

.. 8275
. 82:48
.. 8248
£3-40

VU Meter

Send loi illustrated

brochure on SEW
Panel for itti

MODEL TE-300. 30,000
O.P.V. Mirror scale, overload
protection  0/.6/3/15/60/300/
1,200V, D.C. 0/6/30/120/600/
1,200V. A.C. 0/30uA/6mA/
60mA/300mA/600mA. 0/8K/
80K /800K/8 meg. ohm—20 to
+63 db. 85874, P. & P. 15p.

_ MODEL PL436

20kQ/Volt D.C.

8k} /Volt AC.
Mirror scale.
-8/3/12/30/120/600V

D.C. 3/30/120/600V
A.C. 50/600uA[60/
soo mA. 10/100K/

eg/10 MegQ
—20 to +46db. se 97} P & P 12}p.

MODEL 5025 57 Ranges,
Giant 5}In. Meter, Polarity
Reverse Switch.

Bensitivity: 50K/Volt D.C.
BK/Volt A.C. D.C. Voits:
-125, -25, 1-25, 5, 10, 25,
50, 126, 250, 500, 1,000V.
A.C. Volts: 1-5, 8, 5, 10, 25,
50, 126, 250, 500, 1,000V.
D.C. Current: 25, 5014, 2-5, 5. 25, 50, 250,
500mA, 5, 10 amp. Resistance: 2K, 10K,
100K, IMEG 10 MEG. Decibels: —20 to
+85 4B. 21250 P. & P. 174p.

HIOKI MODEL 700X

100,000 O.P.V. Overload pro-
tection. Mirror scale, -3/-6/1-2/
1-5/3/6/12 /30 /60/ 120 / 300 /
600/1200 VDC. 1-5/8/6/12/
30/60/150/300/600/1200 VAC.
15/30vA[3/6/30/60/150/300
mA. 6/12 AMP DC. 2K/200
K/2 Meg/20 megohm. —20 to
+63db. £13-50. P. & P. 20p.

ROUND SCALE TYPE PENCIL TESTER
MODEL TS.6

Completely portable, simple
to use pocket sized tester.
Ranges  0/3/30{300V AC
and DC at 2,000 o.p.v.
Resistance  0-20K  ohms.
< ONLY £1-97 P. & P. 13p

TMK MODEL 117 F.E.T. ELEOTRONIO

LTMETER
Battery operated,
11 meg input, 26
ranges. Large 43"
mirror scale. Bize
83”7 x4y x 2",
DC VOLTS 0.3-
1200V. AC VOLTS
3 — 300V RMS, 8-0 -
800V P-P. DCCUR-
RENT -12 - 12MA.
Resistance up to 2000M ohm. Decibels
~20 to 4 51 db. Complete with leadsfinstruc-
tions. £17-50, P. & P.

E.H.T. TESTER 0-30KV

Completely selt contained with built in
voltmeter. Easy to read, very accurate,
robust construction. An essential for colour
television servicing, etc. Size 360mm long.
50mmn dia. £6-98 P. & P. 25p

TE22 SINE SQUARE WAYE
AUDIO GENERATORS

8lne: 20¢ps to 200
kc/s on 4 bands.
8quare: 20cps to
30 kc/s. Output
impedance 5,000
ohms, 200/250V,
A.C. operation.
Supplied  brand
new and guaran-
teed with instruc-
tion manuai and leads. £17-50. Carr. 37¢p.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 kc/s-260
Mec/s on 6 bands.
Directly calibrated
variable R.F. at-
tenuator. Operation
200/240V A.C.
Brand new with in-
struction.

P. & P.37}p. 8.A.E.
for details.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-111 meg
6 Rangeu :l:l%
Ll u H 111
HENRYS 6 Ranges 2= %C.10pF j;lllOmFd
6 Ranges - 2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges + 19%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Bize 7§ x § x 2in. £20. P. & P. 26p

MULTIMETERS /or EVERY purpose/

MODEL LT.101 1000 O.P.V

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

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

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

MODEL TE-200 20,000 N0.P.V,
Mirror scale, overload protec
tion. 0/5/25/126{1,000V. D.C.
0/10/50/250/1,000V. A.C. 0/50
pA[250 mA. 0/60K /6 meg ().
—~20 to +62 db. $3-75.

TMK MODEL MD.120
Mirror scale. 20k/Volt D.C.
10k Q Volt A.C. 30/60/300}
600/3,000 V. D.C. 6/120f
1,200 V. A.C.

Current  0-60uA/0 — 12/0

=

300mA. 0-60K/0-6 MegQ
—-%0 to + 63 dB. £4.62}
P& P15p

MODEL 500 30,000 0.P.V
with overload protection
mirror scale 0/-5{2-5/10/28
100/250/500/1,000v. D.C
0/2-5/10/25/100/250 500/
1,000V. A.C. 0/50uA/6/50/
500mA. 12 amp. D.C.
0/60/K /6 Meg. /60 MegQ
£8-87}. Post paid.

TMK LAB TESTER.
100,000 O.P.V. 64in.
Scale Buzzer Short Cir-
cuit Check. Sensitivity:
100,000 0.P.V. D.C. 5K
/Volt A.C. D.C. Volts:
-5, 2+8, 10, 50, 250, 1,000
V. A.C. Volts: 3, 10, 50,
50, 250, 500, 1,000V,
D.C. Current: 10, 100uA,
10, 100, 500mA, 2-5, 10
amp. Resistance: 1K, 10K. 100K, 10MEG,
100 MEGQQ. Decibels: —10to 49 db. Plas-
tic Case with Carrying Handle. 8ize 7¢In.
x 6}in. x 3fin. £18-90. P. & P. 25p.
RUSSIAN 22 RANGE MULTIMETE R
Model U437 10,000 o.p.v.
A first class versatile in- 4
strument manufactured in ||
U.8.8.R. to the highest
standards. Ranges: 2:5/10/
50/250/500/1000v D.C. 25/
10/50/250/5Q0/1000v AC. 0
DC Current 100 wA/1/10/
100mAf1A. Resistance
300 ohmsf3/30/300K/3m .
Complete with batteries,
test leads, instructions and
sturdy steel carrying case. ’
OUR PRICE £597 P. & P. 25p

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24v DC up to
1 amp. Dual scale meter to monitor volt-
age and current
Input 220/240v AC.
Size 185 x 85 x
108mm. £28-87
P. & P. 26p.

P8.1000B REGULATED
POWER SUPPLY

Bolid state. Output 8, 9

or 12 volt DC up to 3

amps, Meter to monitor

current. Input 220/240v

AC. Bize 4" X 31" X 63". |
£11-97. P. & P. 25p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Can be panel or
bench mounted.
Basic meter mea-
sures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Bpecification: Accu-
racy: +0-2, 41 digit. Resolution: 1mV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 1009% (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110-230v. A.C. 50/60 cycles. Overall rize:
5%in.x 2 13/16in.x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE.
249-974. Carr. 50p.

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

Also see next two pages




SEMVI-CONDUCTORS/|VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors |2N3415 2N5458  35p
2N3416 2N5469 40p
2(:301  £0p [2N3417 p| 28102 5)
2G302  20p|2N3439 28103
2G303  £0p|2N3440 28104
2G306  42p|2N8564 28301
2G:308 2N 3565 28302
2G309 2N3566 28303
26371 2N3568 28304
26374 2N3569 28501
26381 2N3570 28502
2N388A 2N 3572 28503
2N404 2N 3605 AN83
2N696 2N3608 dN128
2N897 2N3607 3N140
2N698 2N3638 18p|3N141
2N699 Op | 2N3638A 20p|3N142
2N708 2N3641 18p{3N143
2N706A 2N3642 18p|3N152
2N708 2N3A43  20p| 40050
2N709 2N3644 25p| 40250
2N718 2N3645 26p|40251
2N718A 2N3G91  15p|40309
2N728 2N3692 18p) 40310
2N727 2N3693 15p| 40311
2N914 2N3884 18p|40312
2N916 2N3702 10p|40314
2N918 2N3703 10p|40315
2N929 2N3704 1lp|40316
2N930 2N3705 10p| 40817
2N987 2N3706  9p|40319
2N1090 2N3707 1l1p|40320
2N 1091 2N3708  7p|40323
2N1131 2N3709  9p|40324
2N1132 2N3710  8p|40326
2N 1302 2N3711 12p|40329
2N1303 2N3713 187p|40344
2N1304 2N3714 200p|40347
2N1305. 2N3715 123p|40348
2N1308 2N3718 180p|40360
2N1307 2N3773 £AOp|40361
2N 1808 2N3791 208p| 40362
2N1308 2N3818  84p|40370
2N1507 2N3820 5bp| 40408
2N1613 2N3823  50p| 40407
2N1631 2N3854  97p| 40408
2N1632 2N3854A 27p| 40409
2N1637 2N38565 £7p|40410
2N1638 2N3835A 80p|40412
2N1638 27p|2N3856  30p|40467A
2N1701 2N3856A 3Bp|40468A
2N1711 p|2N3858 25p (40528
2N1889 2N3858A 80p|40600
2N1893 2N3859 27p|40603
2N2147 2N3859A 32p| ACL07
2N2160 2N3860 30p| AC126
2N2193 40p|2N3866 150p|AC127
aNemsA np 2N3877 40p| AC128
2N 87p 2N38774 40p| AC151
2N219u 30p |2N3900  87p| ACI52
2N2217 £5p|2N3900A 40p|AC154
2N2218 20p|2N3%01 97p|AC178
2N2219  20p(2N3903 20p| AC187
2N2220 26p|2N3%04 £8p|ACI8S
2N2221 28p(2N3905 30p| ACY17
2N2922 20p(2N2906 25p| ACY18
2N2222A £5p(2N4058 1g2p| ACY19
IN2297 80p|2N4059 10p| ACY20
2N2368 15p[2N4060 12p| ACY21
2N2368 15p|2N4061 12p| ACY22
2N2369A 16p[2N4062 12p| ACY28
2N2410 42p[2N4244 47p[ACY39
2N2483 27p|2N4248 15p| ACY40
2N2484 38p|2N4249 16p| ACY41
2N2539 £8p[2N4250 18p|ACY44
2N2640 22p[2N4254 48p|ADl40
2N2813 86p|2N4256 42p| AD149
N2614 30p;2M4284 17p|ADISO
N2646 40p|2N4285 17p|AD18L
2N2711  25p|2N4286 17p| AD162
2N2712  26p|2N4287 17p| AF109
2N2713 27p|2N4288 1%p|AF114
2N2714  30p|2N4289 17p| AF115
2N2904 20p(2N4290 18p| AF116
3N2904A 25p(2N4291 16p| AF117
2N2905 25p(2N4292 1Bp| AF118
2N2005A 20p 2N4294 17p| AF121
2N2906 80p (2N4303 47p|AF124
2N2906A 25p 2N4964 1Bp| AF125
2N2907 88p(2N4965 13p| AF126
2N2028 18p|2N5027 58p| AF127
2N2024 18p|2N5028 B7p|{ AF139
2N2025 16p|2NB029  47p| AF178
'2N2026G 10p|2N5030 48p| AF179
2N20260 10p|2N5172 18p| AF180
2N2926Y 10p [2N5174 B58p| AF181
2N3011 20p|2N56175 52| AF186
2N3014 82p|2N5176 48p AF239
2N3058 18p|2N5232A 30p| AF272
2N3054 48p|2N5245 ABp| AF280
2N3055 60p 2N5246 48p) AFZ11
2N3133 30p|2N5240 87p| ASY26
2N3134 15p|2N52656 325p| ASY27
2N3135 85p|2N5305 387p| AsY2S
2N3136 26p|2N5306 40p| ABY29
2N3390 85p|2N5307 37p| ABY50
2N3391  20p|2N5308 37p| ABY51
2N3391A 30p|2N5309 82p| ABYG4
2N3392 17p|2N5310 42p| ABY67
2N8393 16p|2N5354 $7p| ASYSE
2N3394 16p{2Nb3ss £7p| ASZ21  Slp
2N3402 88p 2N5356 38p| AUY10 150p
2N 3408 47p|BC107  10p
23404 32pBC108  10p
2N 3406 87p|BC108  10p
9N3414 30p' BC1I3  10p

L previonts pa

BCl14
BC115
BC116
BC118
BC119
BC121
BC122
BC125

p| BC126

BC134
BC136

BC168B
BC168C
BC168B
BC169C
BC170
BC171

BC182
BCI182L
BC183
BC183L
BC184
BC184L
BC186

11p
10p
11p
11p
12))

B,
k]

15
lbp
£2p
309
201;
10p
10p
9p
']
11p
1lp
28p
27
12p
12p
15p
27
27p
80p
50p

BFW90
BFW91
BFX12
BFX13
BFX29
BFX30
BFX37
BFX44
BFX68
BFX84
BFX85
BFX86
BFXB7
BFX88
BFX89
BFX03A
BFY11
BFY18
BFY19
BFY21
BFY24

NKT219

FIH111
FIH121
FIH131
FIH 4L
FIH151
FIH181
FJHITL
FIHI8L
105p | FTH221
184p | FIH231
CA3018 84piFIH241 28p
CAS018A FIH251
110p |FIJ101
CA3019 84p|FJIJ111
CA3020 126p FJJ121
CA30204 FJJ131 60p
160p |FJJ141
CA3021 158p FJJ181
CAS3022 130p|FJJ191
CA3023 126pFJJ211
CA3026 100p|FJJ251
CA302BA 74p |FIL101
CA3028B FIY101
105p
CA3029 87p
CA3029A

8N7430 20p
8N7440 20D
SN7441AN

75D

Integrated
Circuits

CA3000
CA3005
CA3007
CA3011
CA3012
CA3013
CA3014

180p
117p
262p
75p
88

D

8N7442
BN7448
BN7447

8N7483
8N7486
BN7490 87p
3N7492
SN7403
0p [IN7405
8N7498
BN74107
8N74153

P 135,
BN74164
8N74160
8N74161
8N74164
SN74165

D P |BN74192
MC1306P 176p
BN74193
MC838P 175p
TAA241
MC1435P A 162p

TAA242

MC1552G 425p

461p | TAA243 150p
MC1709CG  ITAA263 76p

94p | TAA293 97p
MFC4000P TAA300 176p
85p | TAA310 125p
260p [TAAS320 72p
140p | TAA350 176p
92p | TAA435 147p
210p | TAA521 132p
1560p | TAAB22 860p
TAABS0 496p
TAAB11 445p
TABI0L 97p
p [ TAL100 1609
TADI110 150p
BL403D 15 p
8L702C 147p
UA702A 280p
UA702C 770
UA703C 137p
TAT709C
UA710C 125p
UA718 187p
UA723C 100p
UA730C 160p
UA7T41C  80p

CA3030
CA3035
CA3036
CA3039 82
CA3041
CA3042
CA3043

P
MC780P 247p
MC788P 1468p
MC790P 124p
MC792P 66p
MC789F 86p
MC1303L

]
=1
k-]

P £00
MC1304P

bt et et
Srae®
G G i
o L)
- )

FCH121 105p
FCH131 50p
FCH141 108p
FCH151 105p
FCH171 106p
FCH181 108p
FCH191 106p
FCH201 180p
FCH211 180p | PA265
FCH221 130p

FCH231 150p |SN7401  20p
FCJ101 160p
FCJ111 180p
278p
276p
525p
100p
2760
FCK101 480p
FCL101 230p
FCY101 102p
FJH101 28p

PA222
PA230
PA234
PA237
PA248

B8N7413
BN7420

50 P1V 4A
100 PIV 4A
200 PIV 44
400 PIV 4A  65p
800 PIV 4A
50p| 50 PIV 84
45p| 100 PIV 6A
50p|200 P1V 6A
200 PIV 2A  55p|400 PIV 6A
400 PIV2A  60p{600 PIVAA  88p

SILICON RECTIFIERS
MINIATURE WIRE EXDED PLASTIC

BRIDGE
RECTIFIERS
PLASTIC
ENCAPSULATED
600 PIV 1A
50 PIV 2A
100 PIV 2A

SERIES PL
1AMP 1-56 AMP 3 AMP
4001 50P1IV ki) 8p 19p
4002 100P1V o o 20p
4003 200P1V 8p 10p 22
4004 400PIV 8p 1op 25p
4005 600P1V 10p 12p £26p
4006 800PI1V 12p 16p 27
4007 1000P1V 15p 16p 80p
50+ less 15%, 100+ lesa 20%
SILICON RECTIFIERS
n'm) MOUNTING
10A 17-5A 36A
100PIV — 45p 50p -2
200PIV 25p 50p O6p $1-42
400PIV 80p S5p 62p 177
600PIV 3gp 60p 72 32212
800PIV 35p 76p 8 28347
1000PIV 40p 85p 2105 2877
50 + less 16% 100+ lesa 20%
DIODES
400MW 1-5 WATT | 10 WATT
3333 V 2 4—100 39—100V
10p each 40p each
25 + lens 15% 100+ leu 20%
TRANSISTOR DISCOUNTS:- 12 + 10%;

25 4+ 15%; 100 + 20% any one type. Poat-
age on all Bemi Conductora 7p extra.
8.A.k. FOR FULL LISTS.

VALVES

042 88p 2524 80p | EL95 85
OB2 48p| 2625 42p | EMBO 45p
0z4 80p| 2526 65p| EM81 80p
1L4 £0p (30016 80p| EM84 865
IR5 40p30CI7  H0p|EMB5 810!
185 30p[30C18  80p| EM87 70p
IT4 26pi30F5 ssn EYsl  40p
1U4 30p|30FL1  75p|EY86 40p
s 60p 30FL12 120p| Y87 42
2D21  36p|30FLI4 95D EZ40  55p
3Q4 50p|30L15  85p|KZd1 80p
334 35p(30L17  80p|EZR0 27
3V4 48p(30P12  80p|EZ81 20p
6R4 76p|30P19  86p((:232  48p
5U4 35p|30PLt  76p(GZ34  60p
5V4 45p(30PL13 93D/ KT66 8£8-05
5Y3 40p/30PL14 90pKTA8 22-00
5Z4G  40p|35L8 80p|MUI4  78p
8/30L2 80p|35W4  86p  PABUSO 40p
BACT 40p |35Z4 85p | PCBY 60p
6AG7  40p|3525 80p{PCS8  60p
6AK5  35p{50B85 80p| PCO7 45p
6AKS  80p|50(5 50p | PC900  43p
6AL5  20p(80 88p|PCLS4  40p
6AM6  80p|85A2  BOp|PCCSS  40p
6AQ5  38p|807 80p|PCCSS  B5p
6AS8  40p|1625 50p(PCC89  60p
6AT6  8bp|5763 70p|PCC189  B5p
6AU6  2Bp|{6148 160 PCF80  80p
6AVE  80p|AZ3L  b55p|PCF32 34p
6BAS  25p{CY31  85p|PCFB4 60p
6BES  80p DAF91 80p| PCFS6  60p
6BHE8  75p DAF96 45p| PCF300 80p
6BJ6  50p|DF9l  22p PCF801 50p
6BQ7A 40p|DF98  45p|PCF802 B80p
6BR7  90p|DK9L  40p|PCF806 80p
6BR8  70p|DK92  55p|PCF806 70p
6BW6  86p|DK96  50p|PCFS08 78p
6BW7  809(DL92  86p|PCL32  8Bp
6BZ¢6  40p|DL94  43p|PCL8S  68p
8C4 88p|DLO6  46p|PCL84 45p
6CD8  185p|DM70  40p|PCL85 40p
6CLS 50p|DY36  8%p|PCL8S  48p
6CW4  65p{DY87  33p|PFL200 68p
6F1 62p Esscc 100p| PL36  85p
6FGG  85p|E180F 100p|PLS1  60p
6F13 46p mncao 88p|PLA2  45p
6F14 70p  EAF42 85p|(PL83  45p
6F15 85p| EB91L £20p | PL84 40p
6F18 80p|EBC41  65p|PL500  75p
6F23 85p|EBCS1  80p|PL504 80p
6H6 17p|EBF80 40p{PY32  B5p
674 50p|EBFB3 40p|PY33  63p
6J5 85p [EBF39 32p PYS0  40p
6J5GT 80p|EBL21 60p{PY81  80p
8J6 20p|EC38  60p|PY82  85p
8J7 45, .CB8 80p | PY33 38p
8KS8G  40p|ECC40 65p|PYSS  40p
BL6GT 45p|ECCS4 80p|PY800 40p
6LD20 B0p|ECC85 40p|PY801 50p
8Q7 40p|ECCSS  40p|U25 80p
88A7 40p| ECF80  88p|U26 80p
68G7  40p!ECF82  85p|U50 40p
6837 40p |ECFsé  65p|UB2 38p
88K7  40p|ECH21 87p|Ulel  78p
88L7 38p | ECH35 100p (U281 40p
68N7  85p|ECH42 76p(0282  40p
68Q7 40p|ECHS1 30p| U301 49,
8U4 6bp|ECH83  4Bp[US0L  #1.8!
6V6G  95p|ECL80  48p|UABCSO 40p
6V6GT 82p|ECL82 85p|UAF42 85p
8X4 88p| ECL83  70p|UBC41  60p
6X5G  80p/ECLS6 40p|UBCS1 40p
6X5GT 4Up|EF37A 120p| UBF30 40p
1002 80p| EF39  50p|UBF39 33p
10F1 75p|EF40  80p|UCC84 48p
10P13  80p|EF4l  65p|UCCS5s 40p
10P14 $L-10|EF42  70p|UCF80 53p
12AT68  30p|EF80 25p| UCH21 60p
12AT7 380p|EF85  35p[UCH42 70p
124U7 380p|EF86  80p|UCHAL 40p
12AX7 90p{EFS9  @8p|UCLS2 88p
12AV6 40p{EF91  80p|UCLSs 60p
12BAG  40p|EF92  8Sp|UF41  60p
12BE6 40p{EF183 85p{UPS0  88p
12BH7 4Bp{EFI84 8bp|UF85  40p
19AQ5 85p(EHS0  40p|UF89  40p
2001 80p|EL34  60p(UL4I  85p
20F2 85p|EL33 £1-25(ULS4  40p
20L1 #1-10(EL41  60p]UY41  48p
20P1 50p|EL42  65p|UYSS  40p
20P3 80p| EL81  B8p| VR105/30388p
20P4 1.10(EL84  28p|VR150/30 85p
20P5 $1-20(EL8I  43p|A4dd1fp in $
25L6 50p | ELS1 38p| for postage
DIODES & RECTIFIERS

IN34A  10p 4 1BpIGJ7TM  37p
1N914 7p| BAX13 18p|0A5 17p
IN916  10p|BAX168 7p|0A8 18p
AALLD  7p|BAY31 7plOAl0  2%p
AA129 10p|BAY38 16p|OA9 10p
AAZ13 10p[BY100 18p(OA47 8p
AAZ15 10p|BY103 88p 0A70 ke
BA100 15p|BY122 87p/0A73  10p
BA102 80p|BY124 18p|OA79 ®
BAl10 25p(BY126 18p[OA81 fp
BAlll 27p(BYI27 16p[0AS8S 7
BA112 70p|BY184 b2p(0A00 7
BAllS  7p|BY210 86p(OA91 »
BAl4l 32| BYZIL 30p|O0A9S 7
BAl42 388p|BYZ12 80p|0A200
BAl44 18p/BYZ13 88p|0A203 10p
BANMS  20p!BYZIS 40pi0A210 179

yosite page




SAVE Up 10
33%5% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS

BA.R.

UAB0t 2497 Sty
Cl126¢ 26-70 8SL63B 213-48
MP60 210-70 P76 £18-85
610 214-50 8L72B 223-98
510 211-86 SL75B 28650
310 £9-65 SL95B 4238-95
810 47+ 1 401 28995
MP60 TPD1 217-86 ZERO 100A $42-98
MP60 TPD2 215-85 ZERO 1008 $41-96
610 TPDI  ££20-97 GOLDRING
510 TPDI  318-75 GL6Y/2 21897
210 Package® £0-85 GL69/2/P 28498
H.T.70 £15-46 L72 12808
H.T.70 Pack. $28-25 GL72P 28995
THORENS GL75 £228-98
TD125 259-45 GL75P 28596
TDi25AB  208-96 LID 72 4376
TX25 2480 LID 78 £3-85
TDI150AII  £34-25 GL85 247-95
TD150ABII £38-96 GLB5P 25598
TD150 £288-78 LID8S 24-08
TXI11 2375 GL101 228-60
GARRARD G99 219-95
2025 T/C* $8-50 PIONEER
8P2s IT1 £10-50 PL12AC £236-26

* Btereo Cartridge % Mono
All other models leas Cartridge
Carriage 50p extra any model.

kIOOBD DECK PACKAG
ecks supplied
re-.dy wired in
plinth and cover
fitted with cart-
ridge. Garrard
2025 T/C_with Sonotone 9TAH!
Garrard 8P25 Bonotone 9TAHCD
Garrard 8P25111 Goldring G800. .

[ 1.}
S
22

Garrard 8P25111/8hure M75-8 21995
Garrard AP76/Shore M75-8 .. 43095
Garrard AP76 Goldring G800 289-90
Garrard 8P25111/8hure M44-7 420-95
Garrard 8P25111/8hure MSSE 228-05
Garrard AP78/8hure M5SE .. 43398
Garrard AP76/8hure M75EJ . 23596
BBR MP60 Audio Technica AT.55 221-00
Goldring GL72 Goldring G800 .... &87-50
Goldring GL75 Goldring G800 .... $40-05

GB0OE 245-50

Goldring GL75 Goldrlng
¢ DOp extra any model.

- TRANSISI’OﬁISED FM_TUNER

ONLY 6x4x 24in.
3 I.F. stages.
Double tumed dis-
3 criminator. Ample
output to feed most

ampllners. Operates on 9 V battery. C ag:

TELETON SAQ-206B
STEREO AMPLIFIER

Latest exciting release. Brand new model.
6 4 & watts rms. Inpnh for mag, xtal, sux
tape. Voiume, bass, treble, sliding balance,
scratch filter and ioudness controls.
£32:50 OUR PRICE £18-50 Carr. 87p.

Model S-100TR MULTIMETER
TRANSISTOR TESTER
100,000 o.p.v. MIRROR SCALE
OVERLOAD PROTECTION

0/-12/-6 / 8 /12 | 30 /120/ 600
V DC. 0/6/30/120/800 V AC.
o/m/eoouA/m / 300MA /12
AMP DC. 0/10K/1 MEG/
100 MEG. —20 to +50 db.
001 —2 MFD. Transistor
teater messures Aipha,
Beta and Ico, Complete
with baiteries, instructions
;gd leads. £18-80. P. & P.
D,

SPECIAL OFFER!
SINCLAIR PROJECT 60
STEREO FM TUNER

The first tuner in the world to use the phase
lock loop principle—as used for recel

signals from space craft because of its vastly
iwproved signal to noise ratio. Provides
fantastic results even in difficult areas.
Tuning range 87-5 to 108MHz. Automatic
stereo Bensitivity: 2uV. AFQ

MCA.230 AUTOMATIC
VOLTAGE
STABILISER
Input 88-125 VAC. or
176-280VAC. Outpnt 120V
AC, or 240 VAC. 200 VA
rating. £11-97, carr. 50p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
8ine 18—200,000 Hz; Square 18—50,000 Hz

TELETON F.2000 AM/FM
ST!I!O TUNIR AHPLIFIIR

Probably the most popular budget Tuner/
Amp. and now offered at s ridiculoua low
price. 5 watits r.m.s. per channel. Tape/Cer
phono Inpntl. AFCIBuﬂt in MPX. List £51.
OUR PRICE 238-75. Wp

[ ] IUGGB'I'ID TEM ©
F.2000, Garrard 2025T, Ohnnler fAtted
stereo cartridge, with pl!nth and cover and
pair of G.W.8. 3 way B ers. Total Rec.
Price £07-73{. OUR PRICE 854-65. Carr. 21.

NP7 MIXER rmm.mn
& microphone in-

puts each with
individual gain

mixing
cilitiesa. Battery operated. 9}” x 5% x 8%,
Inputs Mics: 8 X 3mV 50K ; 2 X $mV 600 ohm.
Phono meg. 4mV S0K. Phono ceramic
100mV 1 meg. Output 250mV 100K.
$897. P. & P. 20p.

HA-10 STIRIO
HEADPHONE
AMPLIFIER

ALl aflicon trans-
llwr

in-

TE-160A  Transistorised
Bignal Generator. brangel
400k1h——90mﬂ

(3 In.st.rnment
i tor the handyman.
| Operates on BV battery.
Wide eany to read acale.

3 Complete with lnstmc-
tions and leads. £7-97¢. P. & P. 20p.

ClYSTAI. CALIBRATORS NO. 10

Bmall portable crystal
controlled  wavemeter
8ize 7 X 7} x lln
Frequency range
Ke/n-10 Mc/a (up to 30
Mc/s on harmonics).
Callbrated dial. Power

Mg requirements 300V. D.C.
16mA and 12V Dc 0.3A. Excelient condi-
tion. $4-47}. Carr. 37%p.

oper-
from magnetic,
eenmlc or tuner lnpntl wuh twin -tereo

volum
contrals for each clu.nnel Operates from Dv
battery .Inputs SMU/100MU. Quiput 50MW.
2597, P. & P. 16p.
NS-1600W STEREO AMPLIFIER
Exceptional
~ budget prica

88-108Mc/a. Ready built ready for nse. Fan-
tastic value for money. #8-87¢. l: & P. 12}p.

amplifier. AN afli-

£30V/840V SMITHS SYNCHRONOUS
GEARED MOTORS
Built in gearbox. All brand

20R/HR ACW
B0p each Poat 12p.

con

Stereo multiptex adaptors $4-97. H=n H Wal-
SINCLAIR EQUIPMENT ———— e er ey

Project 60. Package offers.

2 X 230 smplifier, ntereo 80 pre-amp, PZ5
power supply. #15:95 Carr. 37§p. Or with
PZ6 power supply £18-00 Carr. 37¢p. 2 x Z50
amplifier, stereo 60 pre-amp, PZ8 power

parate balance, volume, tnble, bass con-
trolu QOutput 2 x 6W RMB. Inputs Mag. Tape.
Xtal, Tuoer, Tape Out. 214-75. Carr. 87p,
EA.4]1 REVERBERATION
AMPLIFIER

operated.
Bimply plug in mioro-
phone, guitar, ete., and
ocutput Into your amplifier.

supply. §20-85. Carr. 37
Tmormer for PZS. lﬂ‘:’l‘i‘ e‘x‘tr:. actt Volume control, d:rl:,th of R
Add to any of the above - lor ve
flter unit and K13-00 for pair of Q16 cabinet. 74x3x 4m. 8597, P. & P. 15p.
Project 60 FM Tuner £18-88. Carr. S7{p. BH.001 HEAD-
All other Binclair prodacts in stock. SET AND BOOM
2000 Amp #£88-78 Carr. 374p.; 3000 Am, HICROPHONI
231-50 Carr. 374p.; Neoteric Ax;lg 243 Moving cofl. 1deal
Carr. 37¢p IC10/IC12 42 language teaching, com-
NEW PROJECT 605 — £20-87, Carr. 87p. | monications. Headphone

"LATEST CATALOGUE

Our new 6th editlon gives full detalls of a
comprehensive range of HI-FI EQUIP-

MENT, COMPONENTS, TEST EQUIP-
T’ and COMMUNICATIONS EQUIP-
FREE DISCOUNT COUPONS

- ) VALUE 80p

SEND NOW
ONLY
31ip

P&P
10p

imp. 16 ohms. Micro-
phone imp. 200 ohms.
$4-68. P. & P. 15p. XE
HOSIDEN DH-OIS DE-I.U STEREQ
EADPHONES
P‘utum unjque mech~
anical 2 way anits and
Atted adjustable leval,
controls. 8 obm im-
1ce.
Complete with -prln‘

| 1ITT MCPMIS 10 TURN 24 W.

lead
797 P.a P. lﬂp.

H 8V HI-FI PHONES

volume controls each ear-
plece, padded headband.
2897. P. & P. 20p.

HELICAL POTINTIOH!TIﬁ_s
Available 500 ohm, 1K, 5K ohm. $1-85 each
P. & P, 16p.

range + 200KHz. Bigna! to noise ratio:
65dB. Output voltage 2 x 150mV. Oper-

ating voltage 25-30V DC. Size 93 x 40 x
207 mm. REC. LIBT PRICE £25.
OU%'€§ICE £|6.95 P.g: ) 8

Unrepeatable offer—buy now and save orer £8.

UR-1A SOLID STATE COMMUNICATION
RECRIVER

4 Bande covering 550kc/s—30mc/s. FET,
S Mete: Vsrluble BFO for BAB, Bullt-in

Control.
220[240\!. A.C. or 12v. D.C. lﬂl"x AT
Brand new with instructions. #25. Carr. 37¢p.

LAFAYETTE HA-800 BOLID STATE
RECKIVER
. k™. General  cov

am erage

150—400ke/s, 5650
ke¢/s-30mcefs. FET
front end. 3 mech,
filters, product
‘variable
B.F.0., noiss lmi-

r. 8. Meter, Bandspread. RF Gain, 15* x

9!)(8!" 18 lbl 220/240v. A.C. or l?v. D.C.
Brand new with instructions. 450. Carr. 50p.

UNR-80 RECRIVER

4 Bands covering 550ke/s-30me/s. B.F.O.
Bullt-in Speaker 220/240v. A.C. Brand new
with instructions. $15785. Carr. 374p.

'SOLID STATE VARIABLE A.C. VOLTAGE
REGULATORS

electrical upplllnl:- ote.

Input 230/240v. A.C.

Outpat continuously

variable from 20v—230v,

Model MR 2308 & smp

68 x 46 x 43mm #3-37§.
Model MR 2310 10 amp 90 x 68 x 80mm
111 '7} Postage 12¢4p.

~_AUTO TRANSFORMERS
0/115/230V. 8tep up or step down. Fully
shrouded.
80 2210 P. & P. 18p
150 W 2270 P. & P. 18p
300 w 28-60 ‘P. & P. 23p
500 W 2585 P. & P. 33p
1000 W $7-60 P. & P, 38p
1500 W 21020 P. & P. 43p
2250 W 21725 P: & P. 50p
5000 W 238 P. &

High quality ceramic construction. Windings

ename]. Heavy duty brush wiper. Continnous rating. Wide range
ingle ing, }in. dia. shafts. Bulk quantities available.

WATT. 101251601100/250[500“000[2500 or 3000 ohms, 784p, P. & P. 'l}p
100/250/500/1000/2500 or 5000 ohms, £1-03 P. & P.

100 WAT?. 1/5/10/25/50/100/260/800/1000 or 2500 ohms, 81374 P. & P. 7{p.

ex-ntock. Single hole fixing,

25
50 WAT?. 10/25/50

embedded In vitreous

74p.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS
Exnellent quality . Low price .

GW.SMITH & CO.(

27 TOTTENHAM CT. RO. LONDON, W1

3 LISLE STREET, LONDON, W.C.2

34 LISLE STREET,

OPEN 9 b

LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.

MONDAY TO SATURDAY

Tel:
Tel:

Tel: 01636 3715
Tel: 01-437 8204
01-437 9155
01-262 0387

Immediate delivery
lﬁl Panel lolllﬂl‘

2-5 Amp ll~“
Please add postage
ALL MODELS
INPUT 230 VOLTS,
60/60 CYCLES,
OUTPUT VARIABLE
0-260 VOLTS.
Bpecial discounts for quantity

All Mol Orders to-
11412, Paddington Greea
London W.2
Tel 01-2626562



in manufacturer’'s sealed cartons,

u ALL BRAND NEW
GUARANTEED 12 MONTHS.

Garrard SP25 Mk. !l SPEC'AL £|8 Lux 707 £49-25

Goldring GBOOH Europhon 10 + (0 £16-95

Teak plinth and nnted cover Read

wired for immediate use. Y TUNERS

Please add £f-25 for P & P. APlen: -ddl"sgp P.&P. Broas

rmstrong -

TURNTABLES Armstrong 524 £31-00

Pleasa add 75p for P. & P. Rogers Ravensbrook FET4

Garrard $P25 Mk, 111 £9-95 (Chassis) £31-00

Garrard AP76 £19-95 Rogers Ravensbrook FET4

Garrard SL658 £13 (Cased) £35-00

Garrard 40| £27 Rogers Ravenbourne FET4

Garrard Zero 100 (Auto)  £39 (Chassis) £43-00

Garrard Zero 100 (Single)  £37 Rogers Ravensbourne FET4
8

-25
-00
-95
-25
Garrard SL £24-00 _(Case 48-00
Garrard SL75B £26-00 Sinclair PRO60 (Module) £18-50
Garrard SL95B £35-00 Sinclair Cased Tuner .« £34-00
BSR MP60 £10-00 Philips RH690 33-00
Goldring GL72 £22-50 Leak Delta FM (Cased) £55-50
Goldring GL72/P £29-25 Leak Delta AM/FM (Cased) £66-30
Goldring GL75 £27-50
Goldring GL75/P £35-50 TU NER/AMPLIFI ERS
Wharfedale Linton & cart. '£27-75 | Please add 75p for P. & P.
Thorens TD 125 £57-75 Alpha Highgate 150 £44-95
Thorans TD125AB £90-00 | Alpha Highgate R500 £64-50
Thorens TDI50 Mk. Il £28-00 Armstrong 525 (Teak cased) £68-50
Thorens TDIS0A Mk. I £33-75 Ar(r{!su;(on[ 53)6 AMIFM £7850
eak case b
AMPLIFIERS Leak Delta 75 £130-95
add 75p P. & P. Philips RH781 £50-00
ad 8000 Mk. Il £16-95 Philips RH 882 (+cass head) £72.00
Amstrad 1C2000 £27-90 | Philips RH702 £82-50
Armstrong 521 (teak cased) £43-95 Teleton 2100 £29-95
Alpha Highgate 212 £25-00 Goodmans One Ten £105-00
Alpha Highgate FA300 £27-95 | Rogers R/brook (Teak) ~—  £80.00
e|ph; Highgate FA400 £31-95 Rogers R/brook (Chassis) £74.50
ambridge P100 £116-00
Cambridge P40 £65-95 SPEAKERS
Cambridge P50 £71-00 Please add £1-25 P. & P. per pair
Ferrograph F307 Mk, i Amstrad 138 £20-00
{Wood cased) £47 -50 Wharfedale Denton 2 £29-00
Ferrograph F307 Mk. Il Wharfedale Linton 2 £37-00
(Metal cased) £45-00 Wharfedale Melton 2 £47-95
Leak Deita 30 £48-00 Wharfedale Dovedale 3 £61 -50
Leak Delta 70 £56-00 Celestion Ditton 120 £39-00
Metrosound ST20E £24-75 Celestion Ditton |15 £55-00
Metrosound ST60 £47-25 Celestion Ditton 25 £89-00
Pioneer SA600 £58-00 Goodmans Double Maxim  £48-50
Pioneer SA700 £66-50 Goodmans Mezzo 3 £45-75
Pioneer SA800 £73-95 Goodmans Magister £78-25
Pioneer SA900 £92-00 Sinclair Q16 £12-50
Pioneer SA1000 £94-00 4 A
Rogers R/brook (Chassis) £35.00
Rogers R/brook (Cased)  £37.00 ON*
Rogers R/bourne (Chassis}) £41.50
Rogers R/bourne (Cased) £46.50
Sinclair PRO602 x Z30/PZS £15-25 | piys 35p p. & p.
ggnc:agr ;20507-’(230”26 £17-50 Finished in teak veneer with tinted
P Z8 T rane. 2175 | Qo v Ty e oo:
arrar H H
inclair APV (Filter Unit)  £3-40 | AT60; 2000: “2500: 3500: 5100;
inclair 2000 Mk. It £21 75 l“‘loczDsonalzLasﬁaGO arc:lls:thehs" S5k
Geden AL B | o e St el S
S plus 55p
».uf‘den Af"EM ‘boggo Also finished in walnut to match
xkiﬁeﬁﬁ J";‘Ow" £I7015’ Japanese equipment—at no extra,
Nikko TRM 400 £37-50 | CARTRIDGES
Nikko TRM 500 £45-50 Please add 10p for P. & P.
Nikko TRM 1200 £76-50 | Goldring G850 £3-65
Lux 503 £74-00 Goldring G800 £6-25
Lux 507 £103-50 Goldring G80OE £10-35
Goldring G800 Super E £15-75
Shure M3D £4-50
All prices correct g:“" mg;g 2:;5
at time of press pre i
AL E. & O.E Shure M75E Type 2 £12-25
= ‘ — Sonotone 9TAHC £1-85

JBDAL AU
|Lllk ‘l:ll

Dept.(Pw9) 174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
liford, Essex. Tel: 01-550 1086.

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

MAll ORUER . Order with confidence. Sena Postal Order. Cheque
. Monay Order, Bank Draft, Giro or Cash by Registered

Mai, CALLERS: Please note that cheques can only be accepted together
with cheque cards {not Barclay Card).

2 minutes from KING'S CROSS. EUSTON & ST PANCRAS

on main road leading to the East and West Country

FELSTEAD ELECTRONICS (PW 56)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Belectlon from our List, sent free for stamped addressed envelope. (Free oversear). Cash

with Order only-—No C.0.D. or Caller service. Charges (Min. 6p) In brackets atter all items

apply to G.B. & Eire only. Regret Orders under 25p plus charges unacceptable. 8.A.E.,
lease, for enquiries or cannot be replied to. Overseas Orders welcomed.

ECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5° 6001t.
86p: 52* 900ft. 5O0p: 7- 12001t. §6p: LONG PLAY &~ 900ft. 50p: 53 12001t. §6p: 7° 18001t.
$0p. (74P on 5° and 51°, 9p on 7). Other sizes, Casettes and accessories In List.
CARTRIDGES. All with standard Gttings and atylii. Stereo-comnpatible Mono GP91/8C
#1-10; STEREO GP93 £1-40; Stereo Ceramic GP94 £1-95. (All at 6p each.) Compara-
tivea shown in List, with more types Incl. Bonotone 9STAHC, Btereo Ceramle Diamond
£1-074 (6p) DIAMOND STYLII: single tip types: Acos GP37, GP59, GP65/67, GP71, BSR
TC8/LP/ST; COLLARO O. P and DC284, GARRARD GC2, GCS8, GC310,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 174p (6p). Double-tip turn-over
types (78 sap. on other side). For ACOB GP73, GP91 (for cartridges GP33, GPY4 etc.)
GPI18C (for atereo-compat. types) GP104 BR BT4 (T3, 8T5), 8T9, (8T8), 8T12/14/15.
BONOTONE 8TA, 9TA, 9TAHC. PHILIPS 3305 (3310, 3224, 3228/22, GP280).
GARRARD GCM21, 22, GC323, GK825 and 26, GCM21T and 22T, GKM24T, (CS3284,
GKB825TS, & 26T, GCM31, GC36, GCA35, GCB3R, KN40A, KB41B ETC. ALL AT 7bp (6p).
SAPPHIRE 88p (6p). DOUBLE DIAMOND STYLII: (Bame dia. tip each side: no 78) All
types 21-50 (fp). SATPHIRE DOUBLE ST/LP, TIPPED 40p (6p). PICK-UP WIRE:
Buper thin twin flex screened, sheathed, 8p per yard (Up to 6 yds., 6p over charges pald).
MICROPHONES: CRYSTAL: LAPEL 1}”, clip/hand, lead 3-5mm jack piug 82}p (6p).
CM320 Cream Plastic hand 58¢p: “"STICK"’ 60 £1-02: CM70 "PLANET" Metal, tapered, with
neck cord, adaptor for stand £1-47}: '*MIC 91" hand/desk B1p: “MIC 45’ Curved metal
band grip £1:00. ALL with leads (all 9p). MICROPHOME INBERTS: 0-9" 27§p
(Up to & for 8p). DYNAMIC: 209 Cardiold Ball. 50K /600 {2 huili-in volume control,
onfof! switch, special 20it. lead, the best value anywhere at £6:30; UDI130, unl-dir.
mesh ball 601(/600 0 jack plu, clble. adaptor, £4-80: DM160, omni-dir. Ball mesh, 50K,
cable adaptor jack plug #8: ?i 27tp each). SPEAKERS. Very popular 12° ROUND,
fitted tweeter, 3 or 15 ohma (state which) 8$1-87} (27¢p)—or pair for atereo £4-85, charges
pald. SMALL 24* 302 or 8(), (atate which) 37¢p (6p). More speakers in List. HEAD-
PHONES: High resistance 2000{) adjustable: 92{p (7¢p). EARPIECES. With lead and
min. 2-5mm or 3-6mm (state which) jack plug, MAGNETIC §p. CRYSTAL (3-5mm plug
only) 24p (Up to 3 for 6p any tvpe). SOLDERING IRON. Slim, modern, British high apeed,
8}”, all paris replaceable, highest quality fuily guaranteed £1-17¢ (10p). TRANSFORMERS:
8ub-min 11 X 11 X 12mm, OUTPUT (3 ( for OC72, ete.) 14p or DRIVER 15p (Up to 12 tor
6p). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. asstil, cols. SOL1ID CORE
14p. FLEXIBLE or SUPER THIN for transistor wiring, etc. either 18p (Any pack 6p),
RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phuno plug, each end, 6ft 23p.
121t 89p. With phono plug/phono sucket otber end 6ft. 26p. 12ft. 424p (6p lead any type).
VIBRATORS. 12v/4 pin non-synch 121HD4, 21" ex. pius, 27¢p. SAME but 3}" ex pina,
UBA, 20p. 12v/7 pin, synch. (128R7) 2}~ ex pins. 624p (84 p any type). TRANSISTORS, etc.
AC/126 12|p AF115 20p, AF116 15p, AF117 20p, 0A5 10p, OA10 10p, OA81 10p, OC44
14p, , 0C71, OC72, OC75, OC81D, OC82D, all at 124p each, OC81 15p, OC170 20p,
0C171 12}9 BYIOOIBOO piv 14p, Many more incl. power types, thyristors, ete. in Llat.

8 NEONS, fly leads 10p. NEON SCREWDRIVER (pocket tester) 17jp tip either)
MAINS BATTERY ELIMINATOR. Input 240v-AC, Output 3, 6, 7} anl 9v-DC by awitch
selector, On/oft switch, pllot lamp, leads, plug, adaptor to suit st transistor sets and
cassette recorders. Sultable for model use: £3-15 (24p).

OUR CURRENT LIST (see heading) includes more details of all above plus cartridge replace-
ment table, many unrepeatable Bpecial Offers, and cable, croc. clips, Yolume controls
Din plugs, Co-Ax, standard, miniature, phono plugs. socketa and adaptors, Tape Recording
and Record Player accessorles, panel and Test meters and equipment, Multimeters, min,
motors test proda, switches-rotary, toggle, slide, cahinet, lamp, etc., electrolytics, terminals.
d, valve holders, ding aerials for cars and portable uets ind. lamps and bulba,
dials, mikes, telepbons amplifiers and pick- upu. drive cord, inter-coms. condenser md
resistance testers, Stereo Headphones etc. ele.
LIST SENT FREE WITH ALL ORDERS IF BEQUE!TED

(}APAGITDR DIS(}HARGE
IGNITION KI

PW JUNE 1971

A comprehensive
kit of parts

with detailed
constructional
details, ready
drilled diecast
casé, screws,
leads, terminals
etc.

Available in both 6 and 12v versions. State
whether positive or negative earth. ;
£8-75 incl. p. & p.

De-coupling kit for impulse tachometer and
interference suppression.  £1-00 incl. p. & p.

All our kits use guaranteed quality components
and have been approved by the Author.

MAGTOR LTD.

68 DALE ST., MANCHESTER, M1 2HS.




FOR THE
AMATEUR AND
CRAFTSMAN
ALIKE

the magazine for detailed how-to-do-it features
covering every aspect of working with wood

MAKING NEW FURNITURE TO MODERNISING OLD

o
BUILDING A SUMMERHOUSE TO PANELLING A ROOM

]
TURNING A CHAIRLEG TO BUILDING A BOAT

L J
STREAMLINING A KITCHEN TO
CONSTRUCTING A BABY’S PLAYPEN

® :
OUT EVERY MONTH ONLY 25p

PLACE A .REGULAR ORDER NOW

COMMUNICATIONS Rx. R1155

These are a 5 band Rx covering 75 to 500Kc, 600 to 1500Kc
3 to 7:5 Mc/s and 7'5 to 18 Mc/s, these have R.F. and 2 IF.
stages, B.F.0. A.V.C. or Manual control, fitted N type drive.
These require an external P.U. to give 250v at 60 Ma and 6-3v
at 4a, these have o/p for h/phones. Supplied tested with circ,

Price £17 plus £1 carr,

AIRCRAFT UNIT

Part of Bombing Computer, contains 26 min sealed relays

printed circ type coil | K contacts 2p cfo 2 Ledex swts, 28

L.V. Tant conds, 10 800 P.L.V. 3 amp diodes, 7 Toroid trans,

16 plug in modules with diodes etc., all in case good cond.
Price £3.00 pius 75p carr.

L1

Train for
television

Course commences 6th September, 1972

This is your opportunity to train as a television
and radio engineer on our full-time Two-Year
College Diploma Course speclally designed to cover
the examinations of the City and Guilds Radio,
Televislon and Electronics Techniclans’ Certificate.
Full theoretical and practical instruction on all types
of modern receivérs—including the latest colour sets.

Minimum entrance requirements are Senior -
Cambridge or ‘O’ Level, or equivaient In Mathematics
and English.

——_——————1
nlease send free prospectus to:
Name

I Address

THE PEMBRIDGE COLLEGEOFELECTRONICS
(Dept. PW8') 34a Hereford Rd., London W2 5AJJ

MISC. ITEMS

RADIAC SURVEY METERS—Portable unit as 3 ranges
3, 30 & 300 Rongt per hour with carrying case and inst.
battery operated gen on batteries, supplied new cond.
£3-00. VALVES 6SN7 5 for 50p. OB2 stab new, 2 for 50p.
85A2 stab new, 2 for 50p. UNISELECTORS Coil 606 ohm
contacts 1p 11w 3b small type 80p. TRANS Pria 230v
Secs 6-3v 1-7a & 6-3v -3a both ct smali C core 30p., also
6-3x3times at8,2&1a80p. AIRCRAFT UNIT contains
4 type V60/20p power transis, 2 24v relays, 3 toroid trans,
height det unit with magnetic pick-off all in useful case,
size 8 x 8 x 4” £1-80. MORSE KEYS fully enclosed key
on base 2 x 5” adjustable with Send/Rx swt cord & plug.
American surplus £1-10. SPEAKER UNITS P.A. type
by Truvox In sloping front case size 9 x 9 x 8* 8 ohm spk
with 600 ohm line trans. New boxed £2:75. BATTERIES
lead acid type 6v 40 A/Hr in metal case with carrying
handle and lid. New boxed with inst. £2-78, Meter Unit
cross pointer ind two 115 4A movements £1-40. O/P
& T.U. contain 2 x LA2503 Vinkors, 4x transis 4x Min
relays etc. New 85p. FILTER UNIT contains 10 type LA.2
pot cores, 10x 1% conds & 10 wire ended neons £1-15,
METER UNITS radio altimeters F.S.D. 6-5 Ma size 3%
sq. 270° 95p. H/Phone Lead with standard jack plug
5ft fitted high.to low impedance matching trans new 50p.
DIODES 800 P.1.V. at 1a new 12 for £1-06. TRANSISTORS
type OC42 P.N.P. swt type long leads on boards 12 for 50p.
RELAYS 12v 180 ohm 4p c/o contacts m.b.b. 50p. AMP
Unit small amp 115v 50 c/s I/P valves 6x4, 12Ax7, BAKS
500 ohmvo/p with circ & mods fully enclosed. American sur-
plus £1:80. U.H.F. Rx covers 330 to 335 Mc/s 24v 1/P re-
quires ext, L.O part of landing aid £3-08. FILTER UNIT
contains 20 type LA.2 pot cores & 20 1% conds. all in
screened box £1-45. CONTROL BOX contains 4x log
swis, yax swt pots etc. 55p. CONTROL UNIT contalns
valves 6BAS, 12AU7, 6AS6 large pot cores size 14 x #7 luf
1% cond, 1x Relay 2 x 8uf 350v PTFE v/h & screens. New
boxed 85p. CABLE 6ft length, of 5 core cable, 3 for 50p.
RADIO MAGS American, 73 mag new back issues 8 for
£1:15. CONTROL UNIT with 2x 120v 5a P.N.P. transis, 2x
50 ohm relays, 3x 6-8v 1w zeners etc. £1-00. PLUG & SK
Plessey type 6 way with cable clamp ex new equip 30p per
pair. INVERTORS 28v to 115v 400 ¢/s 180 Va new by Cossor
£12-50. E.H.T. COND 1x. 5uf 2 kv wk size 4x2x2" inc
term 50p. TAG STRIPS solder type 24 way. New boxed
10 for 25p. CIRCUIT DIAGRAMS Rx.s 1155B & N.1475,
1392 all 30p. SCOPES CD518 (CT316), 13A, 1035Mk1/2/3,
1049 Mk 3 ali 30p. CD513.2 £1-50. CT38 50p. W.M. Cilass D
No. 2 30p. SIG GEN TF801a 75p. AMP UNIT with meter
100-0-100 Ua 1¢” sq. 100 ohm Helipot, 20 pos atten swt.
EF868 and ECC83 valves, yax swt, pots etc. on frame
7x 6" £2:00. TEST SKS. smail coloured 12 for 25p.
TOROID TRANS 400c/s 24" dla core 50p. TUNING
CONDS. 4 gang 230pf per section air spaced with r.h.
drive £1-30. HOUR METERS, 115V 50c/s reads to 99.999
hrs. 80p. C.R.T. type 12SP7 12" Radar Type, new, £3-50.
PLUGS & SKS miniature type 14 & 18 way, both 15p pair.
TUNING COILS. Tx type 44 x 24 all wound for S.W. new,
2 for 40p.

All above brlces include post or carr. All goods ex equipment
unless otherwise stated. S.A.E. with enquiry.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD S9 SHL




Sinclair Project 60

The World’'s leading range of high fidelity modules

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 Sterec 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 foilowing the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually boxed in distinctive white and black cartons. With all these wonderful advantages,
there remains the most attractive of all — price. When you choose Project 60 you know you
are going to get the best high fidelity in the world, yet thanks to Sinclair’s vast manufacturing
resources (the largest in Europe) prices are fantastically low and everything you buy is
covered by the famous Sinclair guarantee of reliability and satisfaction.

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. - : :ati

This new module contains all the input sockets Typical Project 60 applications

and output components needed together with all System The Units to use together with Cost of Units
necessary leads cut to length and fitted with neat

littie clips to plug straight on to the modules. Simple battery Z.30 Crystal P.U., 12V battery £4.48

Thus all soldering and hunting for the odd part is record player volume control

eliminated. You will be able to add further Project

60 modules as they become available adapted to Mains powered record Z2.30,PZ.5 Crystal or ceramic P.U. £9.45
the Project 805 method of connecting. player volume control etc.
Complete Project 605 pack with £29 95 20 +20W. stereo 2xZ.30s, Stereo 60, Crystal, ceramic or mag. £23.90
comprehensive manual, post free . amplifier for most needs PZ.5 P.U..F.M.Tuner, etc.
All you need for a superb 30 watt high fidelity 20 +20W. stereo 2x2.30s, Stereo 60, High quality ceramic or £26.90
stereo amplifier. amplifier with high PZ.6 magnetic P.U.. F.M. Tuner,
performance spkrs. Tape Deck, etc.
Sinclair Radionics Limited, London Road, 40 +40W.R.M.S. 2xZ.50s, Stereo 60 As above £34.88
1S_t-| |_VSESrIHUm”LQBd0gSZg? rﬂ 74HJ. de-luxe stereo amplifier PZ.8, mains trsfrmr
el St.Ives (048 06) Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, etc.. £19.43

transformer controls

n n
EII II IEII F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.
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Project 60 Stereo F.M. Tuner

O

i

£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
1.C.in the specially designed stereo 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 transistors: 16 plus 20 in |.C. Tuning range: 87.5 to 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 74V for lock-in over full deviation. Squelch level: 204V. Signal to noise ratio:
>65dB. Audlo frequency response: 10 Hz - 15 KHz (+1dB). Total harmonic distortion: 0.15% for 30%
dulation. § decoder operating level: 2,V. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S.
Operating voitage:25-30VDC.
Indicators: Stereo on ; tuning. Size: 93 x40x 207mm.

Built and tested. Post free.

Stereo 60 Pre-amp/control unit

— <t o v pro

\ R
- - 3 34 i
& P . v+
s . E

|
8806 ¥ |

Buitt, tested and guaranteed. £9 . 98

Designed for Project 60 range but suitable for use with any high quality power amplifier. Again
silicon epitaxial planar transistors are used throughout, achieving a really high signai-to-noise ratio
and excellent tracking between channels. 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.LA.A curve
+1dB :20 to 25,000 Hz. Ceramic p.u. — up to 3mV: Aux — up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE + 12to

—12dB at10 KHz : BASS + 12 to—12dB at 100Hz. Front panel : brushed aluminium

with black knobs and controls. Size: 66 x 40 x 207mm.

A.F.U. High & Low Pass Filter Unit

Built tested and guarantesd. £5 . 98

For use between Stereo 60 unit and two Z.30s or Z.50s, and is easily mounted. Itis unigue 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 35V. Current —
3mA. H.F. cut-off (—3dB) variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variable from 25Hz to
100Hz. Distortion at 1KHz (35V. supply) 0.02% atrated odtput. Size: 66 x 40 x 90 mm.

Z.30 & Z£.50 power amplifiers

Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 Z.50 £5.48

The Z2.30 and Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-

use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with

monic distortion is an incredibly low 0.02% at
15w (8n) and all lower outputs. Whether you
SPECIFICATIONS (Z.50 units are Interchangeable with Z.30s in all applicationsj.
Power Outputs Distortion:0.02% into 8 ohms.

Z.30 15 watts R.M.S. into 8 ohms using 35 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

other units in the Project 60 range equally well.

Z.60 40 watts R.IM.S. into 3 ohms using 40 volts:  into 80)
30 watts R.M.S. into 8 ohms using 50 volts. For speakers from 3 to 15 ohms impedance.
Frequency response: 30 to 300,000Hz 4 1dB. Size:14x80x57 mm.

Power Supply Units

P2.5 30 volts unstabilised £4.98
PZ.6 35 volts stabilised £7.98
PZ.8 45 volts stabilised

(/ess mains transformer) £7.98
PZ.8 mainstransformer £5.98

Designed special for use with the Project 60 system
of your choice. Use PZ.5 for normal Z2.30 assemblies
and PZ.6 where a stabilised supply is essential.

Guarantee

If within 3 months of p ing Project 60 modules directly
from us, you are dissatisfied with them, we will refund your
money at once. FEach module is g dto work p ." ¢ 1y
and should any defect arise in normal use we will service it at
once and without any cost to you whatsoever provided that
itis returned to us within 2 years of tha purchase date. There
will be a small charge for service thereafter. No charge for
postage by surface mail. Air-mail charged at cost.

r

To: SIMCLAIR RADIONICS LYD LONDON RDAD ST. IVES HUNYINGDONSHIRE PE17 4HJ

Please send Name

Address

I enclose cash/cheque/money order.
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WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used
in the standard superhet circuit with slight changes in component values.

Oscillator Coil P50/1AC (For OC45) P50/1AC (For AF117)
1st I.F. Transformer P50/2CC (For OC45) P51/1  (For AF117)
2nd LF. Transformer P50/2CC (For OC45) P51/2  (For AF117)
3rd L.F. Transformer P50/3CC (For OC45) P50/3V  (For AF117)

Rod Aerial ... RA2W ..o 2p
Driver Transformer LFDT4/1 58p
Output Transformer .......... OPT1 58p
Printed Circuit ... PCAl .. 58p

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

T41/1E 1st L.F. Transformer . 39p
T41/2E 2nd I.F. Transformer . 39p
T41/3T 3rd L.F. Transformer 57p
T41/3T B.F.O. Coil _57p

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

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

S T T T T TR

ELEKON SPECIAL OFFERS

Twin Power Supply Panels (semi-stabilised). Contains 2 x Texas 1B10J10
Silicon Bridge Rectifiers 100 P.1.V. @ 1A: 1 x Mullard OAZ 225 Zener Dlode,
7-5¥ @ 10 watts; 1 x 1.T.T. Zener Diode 5-1V @ 1 watt. 5 x Texas 15121
Silicon Diodes 150 P.1.V. @ 200 M/A Electrolytic Capacitors 2 x Plessey
1000uF 25V: 2 x 50uF 50V, 2 x Mullard 250uF 25V 2 x Mullard 640uF 25V:
Clrcuit detalls supplied. A very definite bargain £1, post 10p.

Bargain Component Parcels includes Resistors, Plugs, Sockets etc.
4Ib nett weight. £1, post 30p.

Mullard Zener Diodes OAZ 224 6-8V @ 10W. 3 for 50p.

Electrolytic Capacitors at reduced prices.

uFIV 1000/60-70, 1500/50, 2000/25, 2500/50, 3000/15, 5000/15, 10,000/15, 32+
32/350, 100+-32/350, 100+ 200/300, 100--400/275, 150+ 350/300, 1000-+1000/18,
40 + 40+ 10/350, 600+ 600-+600/35. Alt above one price 30p each 4 10p post.
3000/150, 6600/50, 8000/50, 10,000/70, 13500/38, 33,000/25, 1000+ 1000/40,
150+ 50-+150/350, 100 + 100+ 47/320, 100+ 100+ 200/275, 150 200-+250/300,
200+ 200+-100/275. All one price 50p, + 10p post.

Special Bargain Electrolytics. 8/350, 32/450, 50/350, 60/450, 80/300, 100/450,
150/200, 250/100, 500/12, 500/60, 600/150, 1000/10-15. Each pack contains
1 each of above.£1-50. Post 25p.

ELEKON ENTERPRISES

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ

TEL. HECKMONDWIKE 4285

Amplifier Unit Type A413. Complete with 5Z4 & 6VEGT valves. 250/230 Volt
Transtormer. Clean condition untested. £1-25. Carriage 75p.

Alr Position Indicator. Contains Gears. Ball Races. Dimmer Unit. Lamps.
Four numbered Counters. 24 Volt Motor etc. unit of great interest to modet
. makers. Good condition 75p. Carriage 50p.

Ground Position Indicator. Contains 24 VoIt Lamp. Prisms Mirror and Gears.
Could Interest schools and model makers. 75p. Carriage 75p.

Latest Air Ministry Release Radio Receiver. Type R4187. 2.8 to 18 MHZ
In Three Bands. Complete with 17 minlature valves. 26 Volt Motor. Power supply
motor and manually tuned. Very clean, but not tested. £5. Carriage and Insurance
75p.

Control Unit. Type 4190. Complete with three miniature valves. 14~ 500 A
Meter. Six Relays. Model makers Motor with Gears. 24 Press Buttons. Lots of 12A TOTTENHAM S'TREEOT- LONDON W1P 9PQ
spares. Clean condition. £1-50. Carriage and Insurance 75p. Telephone 01-580 7391 =

Autostabiliser Amplifier Unit. Complete with Carpenter Relay and Base. Many STRUTOTE IR TRt O s
spares. 50p. P/P 33p.

Special Offer. Aircraft Sighting Head. Comprising flexible drive, lens prism

)

unlt, Giro. Useful for model constructors, schools, etc. Condition fair. 75p.

Carr. 75p.

(]
Reclaimed T.V. Tubes. All with 12 months guarantee. BAKER |2l n REG EN l
AW43/88. £2. AW43/80. £1-50. MW43/69 £1. Special offer Brand New Brimar ®
-

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

tube £1-10. hAnhi;l'expensiv:J 'unit for tlhq beginnekin -

i delit: nera| rposes. Ma x
Breaking-up. Ferguson Model 506 T. Tested L.O.P.T. £145. Post pald. Fireball be used to advantage with any Radiol i
Tuner Unlit with Valves less Knobs. 75p. Post paid. S.A.E. for Price List of other Amplifier or Television receiver. 3
spares for thls set and other types.

Maximum Power 15 watts
Valve Llst Ex Equipment All Valves Tested on a Mullard Valve Tester before

: Bass Resonance 45 c.p.s.
g:zzztc':;!le’fibgigfonthl Guarantee on all Valves Single Valves P/P 3p. Over three ‘Fllux D;nsity :Iz, 000 gauss
i il impedance
ARP12 5p PCC84 5p U191 20p oice o1
EB91 4p PCF80 5p U251 124p v 3 1:r 8 or 15 ohm models
EF85 124p PCL82 124p 6BW?7 10p seful response
EBF80 124p PCL83 12ip 6U4 10p 45-13,000 c.p.s. POST
Egp(::aag1 139 ;E;:z 1;3;: ggg? gp Nett weight 5 Ibs. FREE
P P Ld ’
ng&z 1_z,ip Erat 1;*;» goRs 100 %ﬂ:’é?ﬂ:ﬁl&on “GROUP 25 g7
p P p :
EF80 13:p PY33 1119 30P4 20p Latest logue 5p with enclosure plans.
EF91 4p PY82 Tp 30P12 20p
2. - A
P per dozen p P e . EOEr T {
PCLs4 414 10p d|~.Ef HE;]T{JdULHf'_‘;: T_Ii

86 Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665




THE BEST OF BOTH WORLDS

THE ANTENNA SYSTEM WHICH ACHIEVED A WORLD RECORD!

FOR THE OPERATOR: Size: 6” x 24" x 43" Finish: Gold stove enamel with
EOUIPM___ENT TO SATISFY Weight: 2ib fascia off-white on maroon.

THE MOST VERSATILE &
EXACTING REQUIREMENTS!

FOR THE XYL:
A DELIGHT TO THE EYE!!

YOU HAVE EARTHING PROBLEMS?—
DO PLEASE CONTACT US!

% AND
SPECIAL BARGAIN OFFERS!

Protected by World Patents
and Trade Marks

776” (2:28m) in length. Wt. 14Ib. Tunes 500kHz through 32mHz. Gold stove enamelled, black & red finish. Fully insulated & weather proofed
for INDOOR & OUTDOOR use.—THE WORLD RECORD WINNING JOYSTICK VFA—1972 model Exceptionally strong, rigid,
tough & assembled in seconds by screwing 3 sections together. OUTPERFORMS many beam antennae in practice BECAUSE of low
reflected power factor & absence of harmonics. OUTSTANDING signal/noise ratio on reception. HIGH selectivity & sensitivity on ALL
FREQUENCIES. £12-99 (pius 40p).

ALSO ILLUSTRATED : The JOYMATCH 111 ATU in matching colour scheme for RECEIVING ONLY—tunes the JOYSTICK VFA
and most other antennae 500kHz through 32 mHz. £12-99 (plus 40p)

NEw—Matching ATU for TRANSMITTING AMATEURS—the JOYMATCH LO-2500 for use with the JOYSTICK VFA or
low impedance terminated antennae. Conservatively rated at 500 w. (P.E.P. in PA stage), 100w on 160m band (for higher overseas TOP BAND
ratings). Metered for accurate tuning. Matching stove enamel as JOYMATCH 111. £17-99 (plus 45p).

* GENUINE BARGAINS—MAIL ORDER ONLY—TO CLEAR OLD STOCK MATERIALS!

1. Superb ATU in kit form (step by step assembly & operating instructions) £4-50; or £5-50 assembled. Tunes RECEIVER (communica-
tions or domestic) most of MW & all SW incl. all amateur & SW BC bands. ON TRANSMIT handles 300w (PEP PA input) 160 thru
10m—with JOYSTICK VFA or low impedance antennae. (For receiving only works with almost any aerial).

2, LO-z (Transmit/receive) JOYMATCH ATU (6 amateur bands) £9-50 (plus 40p).

3. New JOYSTICK VFA earlier model in white stove enamel. £8-00 (plus 40p).

4 New JOYSTICK VFA quick snap assembly, INDOOR use ONLY. £7-00 (plus 40p). ”n TRIDG'

Alt-L VIFAs supplied with 8ft. feeder for indoor use (longer lengths available) & BROAETAIRE KENT ENGLAND,
external mounting insulators. Lo
Send only 45p extra when two items ordered together. lg’”””l[
Details 3p stamp (not S.A.E.) Phone: (Thanet) 0843 62535

P.W. F.M. TUNER REEDS REEDS REEDS
This highly successful project was featured in Practical Wireless, -
Feb./Mar. 1969, i ) We offer a comprehensive range of reed switch
COMPLETE KIT inc. drilled chassis, scale, etc. .............coe.e £8-20 devices. These are not **seconds” or "jOb lots", but
* ]
P. W. STEREO DECODER (May 1970) H H
COMPLETE KIT inc. chassis and ready wound bobbins £4-80 ﬂﬂr:'ﬂr}: ::;;f:&ta:rers stock lines. Send S.A.E. for
P.W. COMMUNI%ATIONS RECE{I;IE‘I,K }\Dte‘c,—Feb. I‘ZI)so .
2nd Convertor, £7-90. Prod. det., -90. Audio amp., -80.
Pre. sel./Ist Con., £5-50. Power supply, £2-50. 'NTRODU'CTORY OFFERS
COMPLETE KIT, all of above plus sub chassis material (formed R R s typs A JA200Y . 34D cah
BLTPE) k] {1 G0 o 20,00 Reed Push Button Switches 1 contact bo .. 085p each
Most parts still available for LOW COST HI-Fl (Jan. 68) REED COILS
S-AE. for list 3.6.9, 12, 24V Miniature .. .. .. .. 20§
Post and Packing per order, 15p. Small L. .. . 4
Standard . 3
C & D ELECTRONICS REEI)L SWIT(;HES I
arge range of many sizes, types and manufactures
1 Neville Road, St. Luke,s Cross, SUNDERLAND, SR4 §QT Pop‘u gl y‘pes: & sn:"“ norm::’ly oven 10 for S0p
A Miniature normally open .. 24p each
B Standard change over .. .. 40p each
NEW VALVES! GUARANTEED AND TESTED REED RELAYS
24-HOUR SERVICE Many versions av'lil.abl’e. ;:op:‘llar types:
IRG © 25 | 30L15 -56 ; DY802 -30 | EF89  -24 | PCC189 -47 | PY82 24 Miniature |/A normally open ao oo .. Sép
1856 91 | 30017 -86 | EABCS0 -30 | EF91  -12 | PCF80 27 | PY800 32 Smal! 2/E | contact .. .. o o .. 3p
1T4 14 | 30P4  -56 | EB9L .9 | EF92 28 | PCF86 -48 | PY801 -8 2/EE 2 contacts. . : o o I s4p
384 .24 | 30P19 56 | EBC33 38 | EF183 26 | PCF801 -27 | R19 -29 2IEEE 3 tocts : 52
3v4 .37 | 30pL1 -58 | EBF89 -27 | EF184 28 | PCF802 -38 | U25 -88 contac .. oo .. ”p
6/30L2 58 | 30PL13 -gz ggg; Aig E%gi -g; ;g{ggs 'gg g%gl Agg STD 3/B change over.. g0 00 go 50 P
: 30PL14 - . . : 4
233,“7 -23 DAF91 21 | ECC83 21 | EYsl 80 | PCL83 88 | U261  -63 REED PUSH BUTTON SWITCHES
671 .57 | DA¥96 35 | ECF82 28 | EY86 28 | PCL84 -83 | U329 -85 Momentary Action .
¢F23 67 | DF91 14 | ECH35 -53 | Ezs0 20 | PCL85 -87 | Usol  -78 I contact .. - - . L. OE100
6F25 ‘51 | DF96 ECH42 -58 | EZ81 -2l | PCL86 -87 | UBF89 29 YeonGee £125
68N7GT 28 | DK91L 25 | ECHS1 KT61 54 | PFL200 -51 | UCCSs -84 Hilaminated | o ba it
2L6GT 18 | DK92 -85 | ECL80 -29 [ LT66 -76 | PL36  -47 | UCHS1 -30 uminated | conta oo .. ..
30C15 58 | DK9s -43 | ECL82 -2 | N78 PLS1 43 [ ucLsz -3l [Hluminated 2 contacts .. .. .. £1.88
%01 75| Dros a4 |Eouss a4 rss 45| ri @ v 2 | | REELS of ENAMELLED COPPER WIRE
30C18 59 | DLo4 g7 | EF39 36 | PC88 4B pyly  eg | yyql g7 20 s.w.g. to 47 s.w.g.
30F5 63 | pLo6 -6 | EF80 28 | PCO00 80 ) prxgo 61 | UYSs 24 50, 100 and 200 grams. Send for prices
30FL1 -50 | DY86 -28 | EF85 26 | PCC84 -28 | PL504 -6l | W77  -A8 Packing and postage 7p on all orders
30FL14 67 | DY87 23 | EFss 28 | PCC89 43 | PY81 28 | Z77 -18 ] postage /p o
Post/Packing on 1 valve 7p. plus 3p. per valve on each extra valve. Any parcel insured C.B.M. ELECTRON'C COMPONENTS LTD,
against damage in transit 3p. extra. Office address, no callers. 26 Avon Trading Estate, A e Road, 1 don, W.l4
GERALD BERNARD 5 0baideston Rt
Stoke Newington, London N.16
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- ROC ELEGTRONIGS ! |

ROC PR\G[ REALISTIC HI-FI 36-WATT STERED CONCERTMASTER
8 50 FM-AM RECEIVER SYSTEM, MODEL 12-694
No hi-fi system is complete withoul one - ! £9 Brilliantly designed Iun‘u[amph.hu wilh lwo ma;:hmu s.pukm.
hook it up to any RDC or other good qual- § H \ncluging All three units in beautifully finished walnut cabinsls with srymf
ity amplifier, and the rosulls are : connecting \eads " alyminium vertical trims. The tuning dial is fronted by unique
fantastic! The CS-20000 racords | i Nt m\pnu 3l black glass. Figures fight up behind it in green when the unit is
and plays back. A big featura is its i o on. Separate easy-to-operate Left and Right volume controls,
easy-to-use  pianc-key controls. S \icroswitch for onjoff. Programma selector. Separate bass and Irebls con Irals.
Easy-to-get-at mic inputs are on ﬂ'ladphoni sockst on front pane! for sasy access. Singla tuning knob for FM and AM.
top: line inputs and outputs et the rear. Bm aerials, facilities for external FM aerial. llluminated dial. Ster¢o bioadcast indicator
ROC chl Dual-channel recording level melar, Pop-up cassatte sjection. light. Each speakey has 63" bass and 3” Ireble umits. Output: 9wa|lle .m.s. per channel into
£54 95 Stereo/Mana button. Taps counter. Pause conlrol. Taps spead 8 ohms. Fraquency response : 30 to 20,000 Hz. FM: Irequency range 80-108 MHz sensitivity 2-5pV,

17 ips {4 75 cms). Frequancy response 100-10,000 Hz. Wow sterao soparation 30dB, image rejection 40db.
i L AM: range 530-1605 kHz, sensitivity 100pV.

Sue: spukms wide, 12. high and 93. deep; receiver

ACADEMY STEREO CASSETTE [Ng)
TAPE DECK, MODEL CS-2000D

o pencit and fluttar batter than 0-3%. Rewind tima batier than 60
m‘“m“:s and ol sec wilh C60 casseus. Engineered throughout to tha

m‘:n[nnm'\nl\!“‘ highest electrical and ds. Size 167
mal Price £55-00 wids. 4}” high and 8” desp. Walnut cabinet with 1ati
o aluminiam trims. 75-WATT 3-WAY CRYSLER

‘LIVING AUDIO*

SPEAKER CE-5b

This high guality speak-

er has its own built-in

3-way sound response swilch, -25

giving you the ideal frequency respanse lor NNmaIPn

hi-ti, natural or mood music listening. its £39.95 aach,
S\'EREO EARYRIDE beautiful, heavy. oiled walnut cabinet

TAPE DECK MODEL RP-1000ST |incorporates two separate speaker units an 8” wooter. and a 57

Lef and right push-bulton an/off switches for speakers. Noisa filtering £55. 50 fce he popular Lear-Jet Iype u_covding unit is the heart of | mid-range with 2" concentric tweeter. Power handhing

and lape monitaring facililies, Two auxiliary AC outlets. Fragusncy response 20- the fantastic RP-1000ST. which has full record and play- 3 capacity: 25 watts r.m.s into 8 obms. Overall fraquency res -

20,000 Hz + 1 db at full power. 15 watts rms per channel. Walnut cabinet with back tacilities. Aulomatic track change with manual over- |oonce - 35.20,000 Hz, Cabinet size: 104 = 73" x 83", Exactly

satin aluminiym trims. Inpats ; phono 2-5mV and SmV RIAA: tuner/aux 250mV. H vids, Press to start button. Sterea headphions and Left and [,,gh Jor matching the most modern decor.

and noise: phone - 50db; tunerjaux ~ E5db. How's that for a spacific ! Right Mic sockets on front panel. Dual racording level
Size 143" 33" high. 103" dee meter, and Lefi and Right volume contrals. Built-in pre-
amp. Tupe spead 3] ips {9-5 cms). Frequency response:
playback 30-10,000 Hz; recording/playback 30-8.000 Hz.
Line output: fully variable 0-500mV. The RP-1000ST in- Normal Price 42 3

@, AEALISTIC 30 WATT STERED e
AMPLIFIER MODEL SA-500 "
A superb hi-fi amplifier with all the fea- Mg
tyres you've ever wanted - for under ™
£46-00. Saving aver £10-00 on the normal
retail value. Up-to-the-minute sfider cantrols for bass and Ireble. Svparate
volume and balance conirals. Headphane socket an trant panel. Push-bution
input controls - magnelic phono (high/low) tuner. aux, momo, monitor.
Loudness push-button control for perfect sound at low oulput levels.

This ROC Tuner is especially de-

. 3 corporates all the features you'd expect in a top quality !
ss"':r:imA':'“a‘I‘::“:r. [l’r:“"n::‘ 2:: Cartridge Tape Deck. Size 16" wide. 47 high, 9~ deep. O g
el bl P Cabinel in walnat. Including connecting leads PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA-1§

value, as well as it's unnd look-
ing design! But of course it's also
meal for use with any ather amplmer The RA-310 costs £10-00 less than
Ihe normal retail value, and yet it is a highly sophisticated unit. incorpo-
rating the latest solid state techniques. Dperation is drift trea lor sup-
€50 90 eme station- holding capability. You can cannect this Tuner to a stereo
amplifier. to a tape dack or a tape racorder. And of coursa it cavers all
ms slations in the AM and FM bands. FM: 87-108 MHz: AM: 525-1605 kHz.
EM, 3uV: AM, 250uV. Sterao separation 30dB at 1kHz, image rejsction
1%~ wide, 4" high. 7}~ deep.

This is one of the lowesl priced stero tuner amplifiers an the
marke:. It covers the full range ol both AM and FM broadcast
fiequencies. And when you're switchad to FM. an indicator
lights up when a slereo signal is received - that's the tima to
swilch to “Stereo’! The SSA-16 has all the facilities you'd ex-
pect o find on tuners costing Iwice as much - separate vol-
ume. bass. trable. balance and tuning contrals. Salactac switch
fur tape. phone, AM, FM, sterao. Jack socke! en front pansl for
stereo headphanes. Frequency range: FM BB8-108 MHz. AM
8.TRACK HOME STEREO CARTRIDGE PLAV[RR §35-1605 kHz. Fraquency response: 50-10.000 Kz # 3dB.
REALISTIC SA-100B 6-WATT Q MOODEL E1 Power output: 4 watts total music power into two 8 ohm
STEREO AMPLIFIER With this unit, you can play any standard B-track cartridge | spsakers. Size: 16~ wide. 41" high, 8™ deep.

Here's fabulous, sxciting value in| on the markel - at & fraction of the normal retail velue!

iniature! This high quality sterea | It gives you a total of § watts of power, to feed into two 33:;5:’;‘;:32?‘0 AMPLIF

ar measures only 3" wide x 3* [ 8-ohm speakers. The frequency response is 50 to 10.000 | . "0 oo

high - 53" deep. And yat it has sepa- | Hz, giving youa fine tonal quality that can’t be bettered at ROC Sterso R %
<3

e S Tate ganged voluma, balance and tone con- | anything near this price. The E1 has separate tone, =
ROC PRICE trols. Plu:spzaker . mono/steres, phona/ | balance and volume cortrols, giving you complets fres- E::‘sflll’.::
£ 4 50 tuner and powet onjoff slide switches. The end: d walnut, with match- | dom to select the sound you want to hear. Tape spu_d is “"_c':mm"d ool
- ing enamelled metal top. The front nanel is satin atuminium and walnut-brown | 32 ips. and wow and flutter are both less than 0-3%. Size: | "0 o0 tZ-Zé o
\ price £21° 00 “enamel. Frequency raspanse is 50 to 10,000 Hz + 3dB. Output 3 watls r.m.s. 111" wide. 57 high, 11" deep. than the normal re-
per channel into 8 ohms. Inputs are 100mV for bath phono  and tuner. tail  vale! The
REALISTIC TM-100 SK-317 is a really
AM/FM/ MPX compact unit measuring only 5 wide, H"
STEREO TUNER high and 63" deep. It contains its awn mains
Here's another unit that gives “ power supply, and has a ganged tone control and separate
you fabulous value in miniature ! [dik volume controls for each channel. Specitication: fraquency
Designed specifically to match ‘L response 40-17,000 Hz + 3dB: outpur 3-5 watls music power
the Realistic SA-100B in bath per channel inta 8 ohms; input, pshc;;\o. 600mv.
appearance, size and perform- I-to-noise ratio betler than 45d8.
ance, the TM-100 is suparb value-for-maney. It gives you tha full FM
and AM ranges - FM, 88-108 MHz: AM, 535-1605 kHz. Sensitivities y,
FM5LV: AM 250V, Image rejection 50dB.

Normal

B Norm fi
3 Pri
£25 00 par Dal:l

R.446 3-WAY MATCHED SPEAKERS
OLSON AM-395 These will do justice to your amplifier - and to your Normal -
:‘;:vlﬁﬂ[:""m O] packet. At only £16-40 a pair, they are real vaiue-for-money Price £25-20
| A Each cabinet is heawily lagged and teak finished. They x
An ideal unit for your new handle 16 watls rms (8 watls rms each). Each loudspeaker :I.SI_JN AM"JH LE'WA" ST[R[!IJI AdMPI.IFIER hp e
Stereo separate system. conlains a large dual cone base umit. plus a separate l"'[;:'::.::'"’:.la’m II';I“.T Tal'h °|:""l l:h I A:A‘ ;7"2'"(“
It is more than £10-00 tweeter. Frequency range: 40 to 13,000 Hz. Size 147 high, f“ ! 3 5 i"'" L, al . 3 A"ru :
below the normal retail 9" wide, 81 deep. ar yau — reproduce signais from ceramic or crystal cartridges, AM an

price| Making the AM-335 - FM tuners. and tapa recorders. And it gives you outpuls lor two sets of

one of Britain's bast hi-li speakers, headphones and tape recorders. Frequency responsa is30to "
buys. It takes in signals fram magnatic o ceramic pick-ups. OLSON AM-357 4-WATT STERED ‘MP“F'[RQ 20,000 Hz + 3dB.Dutput 8 watts r.m.s per channel music pawer inlo 8
twaers {see Olson RA-310} and tapa decks. And it's got out- Mere's marvellous value for someone just staiting to set them- ohm speakers. Phono input 200mV. Tuner input 200mV.
puts for taping and for headphones. There ace separate bess selves up in audin! At only £10-50. you get a fine amplitier in a Size: 12} " wide, 3;” high. 7§ deep.

scratch resistant metal cabinet, with a smart brushad
front panel. It incarporatas separate tone and volume controls for
each channel. Inputs are provided tor turntable (ceramic car-
tridge), tuner and tape deck or recarder. Frequency responsa: 70-
20,000 Hz -+ 3dB. Dutput: 2 walis r.m.s. per channel into 8 ohms,
inputs: phono 80mV; tunerjaux 80mV. Size 8~ wide, 23" high. i 5 N"""a’Pn'c
43" wide. 47 3

and treble controls, separata Laft and Right channel volume
controls, And a loudness switch for boosting the bass and
treble notes when hstening at low output levels. Frequency
response  20-20.000 Hz -+ 3dB. Dutput: 20 watts r.m.s. per channel
\ato 8 ghms. Inputs: magnetic phono 3:0mV RIAA. crystal phona 100mV:
tape 160mV; tuner 160mV. Size 117%" wide, 47 high, 73" deep. The
specificatian reads well - sounds even better!
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hi-fi market, and you'll find you won't beat ROC
unit prices. No matter where you live, London or
Land’s End!

Take a good look at all these super audio equip-
ment bargains. They're all on demonstration at
our Shop fram 9 to 6 p.m. Monday to Saturday,
late night Thursday until 7 p.m. But don’t worry
if you can't get there yourself. Qur Mail Order
service 1s at your disposal. With the same ex-
clusive ROC equipment -~ and at the same
supervalue-for-money prices |

When you invest in ROC equipment, you're
getting much more than an exclusive product.
You're getting value for maney that is literally
unbeatable. ROC units are bought direct from
the manufacturer, and ALL the savings ROC
derive from this are passed anto you !

At ROC Electronics, we take extra care to select
anly the best buys. We check

everything before you do - and .
It's fully guaranteed whether you

buy at the shop or by Mail Order. o

\—

Now run your eye over the prices,
select the System nearest to your
budget - and you've hit on the
best value that your money can
buy! Supplied with all necessary
leads and plugs, ready te use.

Olson AM-357 Stere
Garrard 2025 T/C
with Stereo cerami

Normal Price £45-28
ROC PRICE EJG 70

REALISTIC SA-100B SYSTEM
Realistic SA-100B Stereo Ampli-

fier, Garrard 20257C  Aute-
changer with Stereo ceramic
cartridge, plinth and cover and a
pair of ROC R.446 Speakers.
Matching TM-100 Stereo Tuner
£23-25 extra if required.

Normal Price £63-98

ROC PRICE £47-60

PALACE SYSTEM
Palace

Normal Price £84-98
ROC PRICE £66-30

“AM-395 SYSTEM
Olson AM-395 Steree Amplifier,
Garrard SP25 Mk Il Record Player
with Eagle LCO7 Stereo Magnetic
Cartridge. plinth and cover and a
pair of Eagle DL.67 Speakers.
Matching RA.310 Stereo Tuper
£39-95 extra if required

Normai Price £106-65
ROC PRICE £92-40

REALISTIC
Realistic SA-500 Ster

Magnetic Cartridge,

ROC PRICE £124.00

Return-of-post
mail order service.
Over £10 post {ree
(UK only). Add 25p
for o & p to orders

_under £10.
HP terms available
for callers

9-6 MON TO

Compare our prices with any other unit on th

R
exclusive unit
Fol

OLSON AM-357 SYSTEM

plinth and cover and a pair of ROC
R.088 4 watt Speakers.

SSA-16  Stereo
Amphfier, Garrard 2025 T/C auto-
changer with stereo ceramic cart-
ridge. plinth and cover and a pair
of ROC R.446 Speakers.

SA-500 SYSTEM

Garrard SP25 Mk Il Si
Player with Eagle LC.07 Stereo

cover and a pair of Crysier CE-5b
Speakers. Normal Price £157-95

atlowest prices?...

TOP VALUE - TOP QUALITY

ACCESSORIES THAT EVERY HI-FI ENTHUSIAST
NEEDS TO COMPLETE HIS SYSTEM

Every item shown here is the best of its kind within its price range. Buy them | ryopens TD150AB1
separately or at the same time as the other top-value audio products listed.

Transcription Turntable.

- R.328 STEREO HEADPHONE
.,vnu discover the need for a
[/ pair of really good stereo head-
phanes, The R 328 is ideai, at a
price you can afford. They have
padded ear cushions, a 6-loot cord
and jack plug. Frequency range 30-15,000 Hz.
Impedance 8 ohms per channal.
ROC PRICE £2-95
EAGLE SE-30 STERED
HEADPHONE
This model is for the more
discriminating listener Far a
start the frequency range ex-
tends from 30 to 16,000 Hz. And ynu
can adjust the volume of each earpiece inde-
pendently. There's also a mono/stereo switch.
r maximum comfort, the ear cushions are
coveied in solt leathers. RDC PRICE £7-05

HERE'S A RANGE OF AUDIO SYSTEMS BUILT AROUND
EXCLUSIVE ROC AMPLIFIERS AND TUNERS

o Amplifier. | AM.372 SYSTEM
Aulu:ha_nqer Olson AM-372 Stereo Ampllfler
¢ cartridge. { Garrard 2025 T/C Autachanger

with Stereo ceramic cartndge,
plinth and cover and a pair of
ROC R.446 Speakers
Normal Price £68-18
ROC PRICE £51-53

Tuner
REALISTIC 12-694 SYSTEM

Realistic 12-694 Sterea Tuner
Amplifier with matching speakers
and Garrard SP25 Mk Il with
Eagle LC.07 Sterea Magnetic
Cartridge and plinth and cover.
Normal Price £144-05
ROC PRICE £124-50

po Ampifier. | poc E1 SYSTEM
ROC E1 8 track Sterea Cartridge
Player complete with a pair of
ROC R.088 4 watl Speakers

Narmal Price £59-10
ROC PRICE £49-45

ingle Record

plinth and

ROGELEGCTRONIGSLTD

M.JORY. Esq.193 EDGWARE RD, LONDON, W2 1ET.01-723 6211
CALLERS WELCOME AT THE SHOP

SAT,

LATE NIGHT THURSDAY 7 PM

you're starting in hi-fi, and g8

CRY

EAGLE SE-80 sTUOlD
STERED HEAOPHDNE
Here’s the ultimate in head-
3 phone design! Apart from
& its fantastic ability to repro-
duce all the Jrequencies Irom 20
to 20,000 fz, the SE-80 has
eliminated the discomfort and strain
associated with traditional

Comptete with pick up arm,
plinth and cover, £52-3t

PHONE JUNCTION BOX
I you want easy. hingertip control

design. Eagle have designed and produced
a pair of headphones which breaks with all
previous concepts. You hear all the sounds
crisp and cleas. in tact. the reproduction 1s
so.gaod, that it compares favourably with
the most expensive hi-li speaker systems.
Separate slider volume control er each
earpiece. impedance : 8 ohm per channel,
ROC PRICE £14:90

TEC HR-007 |
PHDNE RADID
When you want o listen to
the radio all by yourself.
V] Then this will solve tha
probfem. Separate volume
and tuning controls with
easy-t0-use knobs. Frequency range is
535 ta 1605 kHz medium wave band.
Maximym gutput is 300 mW,

Normai Price £9-45 RDC PRICE£7 -6§
EAGLE
8-TRACK
CAR
STERED
PLAYER, CS.8
Drive to the sound of music - with
this fabulous 8-Track Cartridge Playsr.
It gives you superb tore and power to
fill the car with stereo sound. Ideal fof
use with B.151 or R.152 speakers. Cnm

HEAD-

i and | here’s the ideal
solution to the problem. All you do is connect
it to your speakers and amplifier. plug in your
headphones-and you're ready to taks ovar! At the
Hlick of a sfide switch, you can have headphones
alone, or speakers alone, or both together
Input: suitable for use with amplitiers rated
g to 20 watts.] Size: 248" - 3y > To”

ROCPRICE£1-50

R.151 STERED
CAR SPEAKERS
plasiic cases, each

Smart  black.
containing a high flux 1Omm diameter spaakar
unit. Just what you nead 10 go with the CS.8
Cartridge Player or any other car slerso sysiem
Fitted with over three yards of connecting

tough,

cable. Dimensions: 644"x 5437 34", Imped
ance: 8 ohms per speaker. Rating; 5 watts max
per speaker, ROC PRICE£3-72

R.15Z STERED CAR
SPEAKERS

These  sloping fromt
speakers match the CS.8 Cartridge Player or any
other car stereo system. Fitied with high tlux
110mm diamater speaker unit, and over three
Yards ol conrecting cable. Dimensions: 64" x
64"x 3}". Impedance: 8 ohms per speaker.
Rating: 5 watts max. per speaker.

ROC PRICE £4-96

plete with all mounting
For negative earth electrical systems
only. Output: 2-5 walts per channel,
Frequency range. 70-10,000 Hz Wow
and Nutter: less than 0-3%. Tape
-5 tm/sec. Channel selector:
with manual over ride.
Moaunting dimensions: 543" 5}"x
244" ROC PRICE£27-20

EAGLE LC.05 STERED
MAGNETIC CARTRIDGE
For fabulous reproduc-
tion at a very low price,
you'll find it hard to beat.
0-7 m diamond stylus. Dur-

put: SmV per channal. Frequzncv range;
30-18.000 Hz. Channll halan:l + 1-5dB.
Channel 0dB

el

Automatic Record Cleaner’
keeps your records clean as

0 V— new records like new

duction. 35p
R.307 TRANSISTOR-— "
IZED STEREOQ
PRE-AMPLIFIER
Now your amphiier
that could only reproduce
ceramic or crystal pick- -up camldﬂu

5-20mV. Equalisation:
200-800mV flal. Frequency range:
22.000 Hz. Oimensions :3]"x 1§~ 2
‘Supplv: 240 VAC. RDC PRICEf4 92

they play. £1-20 Watts Disc Preener. Keeps

for perfect record repro-

signed to match top quality tona arms, and

accepl signals from moving-magnet cart-
ridges! The B.307 steps up signals from |ff i
belween 5-20mV 10 200-800 mV. Input:
RIAA.  Dutput:
20-

“WATTS™ < 7 .

ylus pressure: 24 grams. Comphance :
RECORO CLEANERS 1@ 9 10-6 cm/dyne. ROC PRICE £4-75
The original “"Dust Bug™}

EAGLE LC.07 STERED
MOVING-MAGNET

CARTRIDGE
Hese's your opportunity
e own atranscription cartridge
for the price ot a ceramic! Is specially de-

10 get the very best from your hi-fi amp
0-7 mil dismond stylus. Output: 7m! r
chaanel. Frequency ranga: 20-21,000 H1
Channel balance: - 1dB. Channel separa-
tion: 28dB. Compliance: 12 - 10-6 cm/dyns
ADC PRICE£6-37

R.088
MATCHED
STERED
LOUD-
SPEAKERS
Here's real

can

15-FDOT STEREQ HEADPHO

EXTENSION CORD R.362
yem .. Fitted with heavy duty
3-circuit sterea plug at
ané end and a matching siereo sackat at

the other. ROC PRICE £1-30
STEREG HEADPHONE “Y'* ADAPT
R.361 Enables you to use two sers

Fstted with male plug and two female
sockats. ROC PRICE£1-30

sterea headphones from a single socket

valv in
slereo speakers! Each unit comes
camplete with 10-foot lead and phona plug.
and look really smart. Power handling per
speaker: 4 walts rms, 8 wals peak.
Frequency range: 40-16.000 Hz. Flux
density; 8.500 gauss. Impadance: 8 ohms.
Dimensions: 97 high, 5" wide, 4] deep
Finish : oiled walnut Rt Ty

RDC PRICE £9-50 pair

NE

OR
of

EAGLE DL.67 HIGH COMPLIANCE 3-

hearing - this faniastic respanse comes

has a dual core

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

-only 10"x 6"x 637! The DL.67 is the end product of several years effort
into the problems of uli frequency response fram small cabinets. The DL 67
igh compliance bass mid range unit, and @ horn twemier. The speaker
has a variable brilliance contrel to suit individnal rooms — a faature normally only found
on very expensive speaker systams. Power handling capacily;
peak. Frequency range: 35-20,000 Ha. Flux density: 11,000 gauss. Impadanca: 8 ohms.
Dimensions: 111~ highx 8~ wide x 63" deep. Finish: oiled teak, ROC PRICE £18-80 aach

WAY TEAK SPEAK ER SYSTEM

from such a smalt suze

10 watts rms, 20 watts
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Black, 5 amp. max. 10p pair, pp 2{p
800 Q2 28 watts, 27 dia. 26p. pp Tip.
Drilled. 20p, PP 5p

SMITHS

Resetable, 50p, pp 5p.

78p, pp 10p.

Min. quantity, 8 pp. 3p.

each, pp £1-23.
equip. 2,800 r.p.m. 23-50, pp 40p.

PARKIKSON. 250v. Bingle Phase A.C,
$+hp. 1440 rp.m. 4376 pp £1-00

$hp. L4412 rp.m. £285 pp 75p
AUDIO CONNECTORS

3 pin Din Plug .. .

5 pin Din Plug A type, B type

2 pin Din Bpeaker Plug/socket

3 pin Din Line Socket

3-5mm Jack Plug Bcreened

Standard Jack Plug ..

Screened Standard Jack Plngs

Qtereo Jack Plug

Screened Stereo Jack Plug
Phono Plugs: Red or Black 8p each.
pp on above items 3p.

B.S.R. MINI AUTO-CHANGER.
Mono Cartridge £4-75 pp 30p.

MAINS REONS.
Red or Green. 8ize: §* x 1} 18p, pp 3p.
Lock 4-poie changeover 15p, pp 3p.

AUDIO LEADS
fecreened Phono Leads 46° long, 18p

70p. pp above items b6p.

PIEZO DYNAMIC MICROPHONE
50k 2 £1-00 pp 8p.

interference suppressor 25p pp 8p.
20p pp 5p.
pp 16p.
SOLENOIDS 12 VOLT PULL ACTION
2° x 17 x §” 40p pp 8p.
§TC SEALED RELAYS DOUBLE POLE
CHANGEOVER
48v 2500 Ex-equip. 15p pp 5p.
MINIATURE RELAY.

8-15v new, 85p pp 5p.
ARDNER'S

TELESCOPIC AERIALS
jointed base 23p pp 8p new.

holderjcover ex-equip. size approx. 13"X
36p vp 8p.

240v. AC 81 pp 20p ex-equip.

ex-equip. new condition. 50p doz. pp 13p.

oo 6p.
CASH WITH ORDER PLEASE

$hp. 1,425 rp.m. or 2,800 r.p.m.
pp 81-25

BELLING LEE INSULATED TERMINALS. Red or
BERCOSTAT WIREWOUND RHEOSTAT. 50 volt,
FINKED ALUMINIUM HEATSINK 9” x 1}°, Ready

CIRCULAR TAPE POSITION INDICATORS
G.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER.
SUB MIN CROC CLIPS. Red or Black, insulated 4p.

GARBARD MAG TAPE DECKS: 1}ips, 50v solenoid
operated brakes etc., Mains voltage motors 37-50

4})* PLANNAIR FANS. Complete, capacitor, ex-

ELECTRIC MOTORS, HOOVER OR CROMPTON

46-76

13p each

13p
10p
13p
10p
10p
15p
18p
18p

LEVER ACTION P.0.1000 TYPE SWITCHES.
(ex-equip.)
Lock 8 Pole Changeover 10p pp 3p. (ex-equip.)

8.5 mm JACK/8-6mm JACK 7’ 6~ long 40p
5-Pin Din A Type, 5-PIN A TYPE. Approx 5’ long

FIBRE GLASS TAPE 3 wide 50 yd. roll.

MULLARD 4 DM 160 INDICATORS in glutlc

MULLARD SCREW TERMINAL CAPACITORS.
4,500 ut 64v. 7100 ut 40v. 50p each pp 10p.

BELLING LEE 15 amp in-line rubber covered

g.OUBBEE a;sm 5 AMP KOX REVERSIBLE CABLE

60p

SIEMENS Double pole
changeover dust cover/base 48v 2500 50p pp 5p new.

BTC MINIATURE RELAY 280{2 Perspex Cover

<] POT' TRANSFORMER 0-250v
Input: 18v 500m/n 50v 150 m/a, 6v 250 m/a Output.
Bize 3° x 2} x 23", 21-00, pp 20p. EX equip tested.

Chromed 7° closed 28* extended 6 section ball

e

PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
reslstors. Power supply 22v 250 m/A DC. Output

TOGGLE SWITCHES. Single pole Double Throw

PAINTON PLUG SOCKETS Type 159 serles working
voltage 350v AC/DC current max. 3 amp AC/DC
7 pin plug & socket 50p pp 6p. 15 pin plug & eocket
£ pp 6p. 31 WAY PLUG & SOCKET. £1-50.

FIELD
ELECTRIC
LIMITED

3 Shenley Road,

Tel: 01-953 6009.

Borehamwood, Herts.
Adjacent Elstree Mainline Station
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BETTEE GE T 'SET’

FREQUENCY METER

126 KHz—20 MHz. Complete

with valves, crystal and charts.

ONLY £19-50. Carr. £1-50.

No. 22 TM/RC. 2-8 Mc/s. Com-

plete with 12V. D.C. P.8.U. head-
Tl phones, mike and all cables 222 - 50.

Carr. £2-50.

CRYSTAL CALIBRATOR
No. 10 Crystal controlled hetero-
dyne wave-meter covering 500KHz—10 MHz (Harmonics
up to 30 MHz). Power required 300V. D.C. 15mA. 12V.
0:3A D.C. Test eqnipment for 62TM/RC. SPECIAL
OFFER 22-30. P. & p.

me £OlILY——l(o 02 THIRG 1-5—10 MHz 217-50.

ArT.

R200 MK II COMMUNICATION
RECEIVERS. 11 valve. Covers 1-20
Mc/s. 4 bands. AM/FM. CW. BFO.

12V DC. Internal Pover Bupply.
As New, Tested. £18-50. Carr. £1-50.

AR E‘Nl 801A SIGNAL GENERATOR
. £2-50

MAT
_10—310 MHz. Inoriginal transit case, $45. Carr.

AERIAL MAST
EQUIPMENT
20’  TELESCOPIC MASTS
28-75. Carr. £1.
5’ 2* Extension Sections to
fit bottom of above mast to
increase beight. $£1-25 each
(any number supplied).
88’ MAST (75" 2° inter-
locking sections) with base
plate and 12 nylon guys with
semij-auto tensioner.
£19 - §0. Carr, 21 - 50.
70" MAST. Ditto.16 guys, block
and tackle.£37-60, Carr. £2-50. ,
AERIAL RODS 3ft., Screw-in 1° dia. scctions. 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-
= cislon calibrated acale. Suitable
for tuning most aerials for

for serlous operators for RC or
TM, Full instructions.
ONLY £176. P. & p. 25p.

R.F. ANTENNA TUNER (A.T.U.) OPEN
TYPE Mounted on ceramic former and feet. **Roller
Coaster” design 16 G silver or
silver plated wheel traversing
on wire on ceramic former, Will
handle considerable R.F.

In original packing. As used
with No. 53 Transmitter,
ONLY £8-560. P. & .P. 50p.
No. 19 SET TRANSMITTER
RECEIVER Rebuilt. Complete station
with P8U, Cables, Mic, Aerial, etc.
£92-50, Carr. £3.

No. |9 SET 500uA METERS
8caled 0-600 and 0-15V. Brand new,
O boxed 31-:25 Post Paid. (Q

increased sijgnal strength. A must -

NEW 3in. SPEAKERS 15 ohms 75p, p. & p. 10p,

BARGAIN PARCELS 141b at £1-45 plus 32¢p p.p.; 281b ad
£2-75 plus 52{p p.p.; 561b at £4-50 plua $1-25 p.p. Contain
pots, Res, Valves, Diodes, Tagboards, Chassis, Valve-
holders, etc. Good value save £££s. Lucky Dip Service.

FANTASTIC BARGAIN. New 8 inch tubes. E450 4/B/16
4VH, medium Persistance, green. Ideal scope tube. List
price £5. Our price $1-40 carriage paid.

500 ;» AMP METERS. Approx. 1} on panel with plug
and switch ex new equip. 75p p. & p. paid.

NEW HEAVY COAX CABLE dia. §* 70 obmas approx.
501: len%tha £1-40, p. & p. 30p. 100 ft. lengths £2-70,
p. & p. 50p.

VHF AERIAL TUKIKG UNITS conaisting of the following:

1-1}* 500 microfampmeter. 1 emall 2-gang 75 PF¥
capacitor. 1 various large wattage resistors for dammy
load. Pair gears B.N.C. type sockets. Will tune 10 mtrs
with 25/30 watts R.F. input. 8ize only 5; X 43" x 8§°
Bealed. Price 1-37% p.p. 25p

ORYBTALS A8 NEW: Hc 6u, 5,345; 5,030; 5,005; 4,045;
4,875; 4,840; 4,795; 4,680; 4, 660 4, 620 4,/ 510 2,300;
2,295 Kc/a §0p ewh plna 8p p.D.

$000P PURCHASE OF BRAND KEW CARBON RESIS-

TORS. 10% tolerance } & } watt. Preferred values in
packets ot 10. Our price 50p per 100, 95p per 200, £1-85 per
300, 500 at £3-12}. Our selection. p.p. 8p per 100 and 24p
per extra 100.

TRIMMER BARGAINS. These are 10PF sub-min. air-
spaced trimmers on board with min. wire ended Xtal
Brand new. No details: Contents 12 trimmers, some
ceramic caps. Xtal frequency 3RD overtone 249 mcfs—
250 Mc/s, 255 Mc/s. No choice.
Trimmers without Xtal-—80p per doz. plus 17§p p.p.
Trimmers with Xtal—78p per doz. plus 17}p p.p.

AKRY HEIGHT AERIAL TUBULAR SECTIONS §° dia
x 3 ft. long. Brass screw in ends, copper coated and
p:cllntedA Good condition. 20p, p. & p. bp gach. Mimimum
order 10.

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in
original packing. Band width up to 5 Mc/s. Mains supply.
Price 240, p. & p. £1-50p.

AERIALS NEW CONDITION. Whip type 4ft. 285p, 111t
76p. 14ft. 874p. Used condition 4ft £0p. 14ft. 76p. Al
collapsible type. P. & p. 4ft. 10p, rest at 17jp. New
bases on adjustable clamp for above 82¢p p. & p. 25pl
New matching unit coax connection for above 30p p. p. 5p,

Huge release 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 62}p. p.p. 25p.

NEW AERIAL WIRE ON BOARDS 7/22 UXCOVERED
751+, 40p, 901t. 47ip, 1001t. 8bp, p. & p. 20p.

MUIRHEAD DECADE A.F. SIGNAL GENERATOR.

prices on request.)

R.F. AMPLIFIER. To increase
output of No. 19 Set.
ON £3-76. Carr. £1-25.

Instruction Book for RF Amp.
87ip Post Pald.

o. 19 SPARES
IN STOCK
Complete instruction book
with circuits for No. 19
Equipment. 87}p Post Paid.

HEAVY DUTY
BATTERIES

New in metal cases with
carrying handles.

6V. 100/125AH. 15°%11"x7° £5-50. 1-28
6V. 170AH. 15}"x18*Xx7" 26 0. Carr. £1- 25
LIQUID PRISMATIC
COMPASSES

2” dlameter £7-60, p. & p. 25p
FAMOUS TELE ‘F’
FIELD TELEPHONES .-\
Buitable for Farms, Building
Bites etec. Communication up
to 5 miles or more. Rugged
construction, will last a lifetime.
ONLY #£6:25 PAIR. Carr. £1-25
(Twin telephone wire for above available~—ask for price.)
Many other Ez-Govt. Surplus Egquipment (km in :lock
Recefvers etc. in small ities Loo

Enguiries invited. LIST 25p Post PM (Bc!\mdobk
against purchases over £3.)

C.W.0. Carriage charges apply to mlmmd only.
Minimum Export Order £50. 4 v

Surpl us EIec:trunit:Tra{iing
DR END LAN OoDIED
HITCHIN. HERTS. SG‘ sTP

Hours of business: 8-5 Mon.-Fri., 8-12 Sat.
Telephone: Codicote 242 for appointment

Th\s instrument can be used:
To Measure Guin up to 80 dbs.

2 To Measure Loss up to 45 dbs.

3. 'To compare Power levels (A.F.),

4. As an Audlo Frequency Generator covering 100 Hz
to 41 kHz. With a dial setting accuracy of 4.0-5 Hz.
Output :—1 M/W into 600 8L. Complete with mains

power unit. Tested. Good Condition. 312, p & p. 78p.

AERIAL MAST POLES approx. 5ft high 2° dia. Inter-
ends. Minimum order three. New condltion.
1 sectio. Carriage 35p each section.

}° 75 ohms Coax In B0ft colls with BNC plugs good
condition. price £1 + 30p. p.p.

NEW BOXED AMP METERS 11 20-0-20 de.
. & p. bp.

AS NEW UNUSED REJECTOR UNITS for rejecting
unwanted signals. Four ranges 1-2-10 Mc/s. #1-50
p. & p. 20p each.

AS NEW UNUSED AERIAL AVRIOMETER. Cylinder
design 10* X 4}°, suitable for tuning most aerials for
signal strength. £1-50 p. & p. 25p.

NEW HEADPHOXES AND MIKE RUBBER muff type
low impedance 974p . & p. 174p. Also DLR number 5,
low impedance used condition 82ip p. & p. 17¢p.

65p,

TF1449 SIGNAL GENERATORS. Good condition #18
p. & p. £1:50

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD GUSTOKEU PLEASE ENSURE THAT ALL
OBDERS RE PRINTED BLOCK CAPITALS AND
INCLUDE YOUR ADDEES&

A. H. THACKER,

Radio Dept.,
HIGH STREET, CHESLYN HAY,
Nr. Walsall. Staffs.



Practical Wireless Classified Advertisements

Miscellaneous

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, Ideal
for Caravan, Tent, Emergency Lighting etc,
Fully Transistorised, Low Battery Drain,
With ON/OFF Switch and 12v Socket to
Run other Lights or 12V Equipment.

Unbeatable at
£3.30 post paid
or in kit form £2-90
SALOP ELECTRONICS  Callers welcome

23 Wyle Cop
Shrewsbury, Shropshire S.A.E. for lists

Classified advertisements 9p per
word (minimum 12 words). Semi-
display setting £6-50 per single
column inch. Advertisements must
be prepaid and addressed to Clas-
sified  Advertisement Manager,
PRACTICAL WIRELESS, 1PC
Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be made pavable to PRAC-
TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed-circuit boards and components for both
the transmitter AND receiver, You're going to find
this project REALLY FUN-TO-B UILB with the
EASY-TO-FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—-

SYNTHESISER
MODULES

Send SAE for details of voltage-
controlled modules for synthe-
siser construction to D.EW.
Ltd., 254 Ringwood Road, Fern-
down, Dorset.

has obvious applicationsfor SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,

GET YOURS ! SEND £5.50 NOW
*(S.A.E. for details)’
TO: *‘BOFFIN PROJECTS’
DEPT. KW2010

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data available

-full circuits, drawings and notes! Tt has
5 octaves, 2 manuals and pedals with 24
stops- uses 41 valves. With its variable
attack you can play Classics and Swing.
Write NOW for tree leaflet and further
details to C. S., 20 Maude Street,

Darlington, l)urham Send Zip stamp.

TAPE HEADS
PICK-UP
CARTRIDGES

SERVICE MANUALS for Pre 1958
HM.V. and EM.. MODELS.
Radio and Record Player Manuals
25p each. Television Manuals
371, p each. Send C.W.O. stating
model required.

Send stamp for comprehensive
lists of transformers, condensers,
resistors, cartridges and tape
heads.
R.D.I. LTD.,
Chilton Works, Garden Road,
Richmond, Surrey.

ELECTRONIC MUSIC
Build your own units or even a
complete sound machine from our
circuit assemblies. These include
I-C Ring Modulator, Phasing amps,
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

~TOP TRANSISTORS-

Brand New and Individually Tesced Tran-
sistors supplied unmarked, but packed
separately for identification and guaranteed
to be within their correct specification or
money refunded. All at ?p. each or

Any 25 transistors for only £1.90
ACY22  BFYSI oc72 2N3702
BCI08 BFY52 ©C202 2N3703
8CI109 85Y27 ZTX300 2N3705
BClé8 OC45 2N706 2N3706
BCIl69 [olev]] 2N2926  2N3708

Money back guarantee, P. & P. 10p.

J. M. KING (C)

17 Buckridge, Portpool Lane, London, E.C.]

“WORLD RADIO TV HANDBOOK,”
£2-80; Fortnightly bulletin from Den-
mark (SAE sample), £2-55; “SWL
Address Book,” Stations’ QSL° Policy,
£1-37. “Confidential Frequency List,”
published shortly, thousands of pri-
vate stations, £1:55. “How to Listen to
the World,” £1-35. IRC/3p for price
list (Mail only), Under £2, carriage
10p. E & OE. McGarva, Chambers
Street Union, Edinburgh 1.

NiP-E

"...!L".S.‘.L“.ﬁ ~JiPe- ampllfler

for the plinth unit on Type 2 A (mono) or 4AS (stereo)

NIPPIBOARD.

also PW.CAR WINDSGREEN WIPER DELAY UNITon1a

Wiring connections aiso provided with Nippiboard)
SEE OUR OTHER ADVERT IN CLASSIFIED PAGE|

£

NIP ELECTRDNICS A

BUILD IT in a DEWBOX quality
cabinet. 2in x 21in x any length.
D.2W. Ltd, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now——Right now.

ALUMINIUM SHEET. Cut sizes 20 doz
33p square foot and min. charge. CWO.
Postage 15p per order. OPEN SATUR-
DAY. Berkshire Metals, 10-12 Armour
Road, Tilehurst, Reading.

JOHN SAYS...
RING MODULATOR by Dewtron is
professional, transformerless, S-transistor,
has adjustable FI/F2 rejection. Module £7.
Unit £8-90. WAA-WAA Pedal kit of all
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 I5p for illust. list.

D.E.W. Ltd., 254 Ringwood Road,
Ferndown, Dorset.

RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe connection to recorder. In-
structions included. £1 post free.
CROWBOROUGH ELECTRONICS
(P.W.), FEridge Road, Crowborough,
Sussex.

Tape Recorders

(NOTTM) LTD.
Special Offer—Post Free. First Class British Made
Non-stretch Mylar Tapes
53ins. 1" x 900ft. 55p
5}ins. 1”x 1200ﬂ 609
Tins. i"
Tins. 17x 1800ﬂ Bsp
109 discount on orders over £5
23 Wadham Road, Woodthorpe, Nottingham

Aerials

B AINES for HIGH FREQUENCY AERIALS

ostage paid on all aerials inland
HULTIBEAIS UHF
MBM 10 £1-90. MBM 14 £2:65. MBM 30 £3-80.
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, H £2:50. BBC/ITA Dipole and 5
£270. 1TA 5 Eletuent £2-00. ITA & FElement £2-70.
FM H £2:00.
ACCESSORIES: SAE for full List.
Pre-amps: Masthead mains £6:00. Colourbooster £3:3%.
Co-Ax. 5p and 9p. UHF Diplexers h5p
Please state channels on all order
R. BAINES, 11 Dale Cres., Tupton Chelmrﬂold 842 6DR

AERIALS
UHF 8e £1.90, 14e £2.25. 18¢ £3-25.
22e -15.

BBC Dipole £1:75, H £2-40, X £2-15.
1TA 5e £1.95, 8e £2.70, lle £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. SY23 4JH

Direct fram the
Manufacturers

URE AEIIII[S )

10Elecment

M Element 12 Element

£1-50 E'I 75

Ladders

LADDERS. Timber 20ft, £7-80; 29ft,
£11:20. Carr. 80p. Brochure (Dept.
WLS), Home Sales, Baldwin Road,
Stourport, Worcs. Callers Welcome.
Phone 02-993 5222. Ansafone installed.
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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.

Illustrated Prospectus Free on request.
SELRAY BOOK COMPANY, 60, Hayes Hill, Bromley BR2 7THP

Educational

Situations Vacant

For Sale

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progres-
sive post in Radio, TV &
Electronics. Expert tuition for
C & G (Telecoms Techn’s Cert
and Radio Amateurs’) RTEB,
etc. Many non-exam courses
including Colour TV Servic-
ing, Numerical Control and
Computers. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help you in your career.
ICS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS RD., LONDON, SW8 4U)

RADIO

OPERATORS

DO YOU HAVE PMG 1, PMG I, MPT
2 YEARS OPERATING EXPERIENCE ?

Possession of one of these qualifies you for con-
sideration for a Radio Operator posi with the
C ite Signals Or !

On satisfactory completion of a
7-month specialist training course,
successful applicants are paid on
scale rising to £2200 pa;
commencing salary according to
age—125 years and over £1548 pa.
During training salary also by age,
25 and over £1152 pa with free
accommodation.

The future holds good

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 4PF.
Accredited by CACC,

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 GALORE! 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
E88, Oxford House, 9/15,

Oxford Street, London W.1,
Telephone; 01-734 2874

127 The Piazza, Dept. E88.
Piccadilly Plaza, Manchester 1,
Telephone: 061 236 2935
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pportunities for established (i.e.
pensionable) status, service
overseas and promotion.
Training courses commence every
January, April and September.
Earliest possible application
advised.

Applications only from British-
born UK residents up to 35 years
of age (40 years if exceptionally
well qualified) will be considered.
Full details from:

RECRUITMENT OFFICER,
GOVERNMENT COMMUNICATIONS

HEADQUARTERS,

Room A/1105, Qakley Priors Road,
CHELTENHAM, Glos. GL52 5A)
(Telephone: Cheltenham 21491, Ext. 2270)

BACK NUMBERS of PW, Radio Com-
munications, etc., 7p each. SAE list.
123 Harestone Hill, Caterham, Surrey.
Caterham 43498.

oot BREE airdving GREY HAMMER

' BLACK WHINKLE
1ol o (GRACKLE) i

Yukan Aerosol spraykit contams 453,  fine | Other Yukan Am

qua fty durable easy insmnt spray No stove baking | Drying Aerosoln

required, Hammeri avadable in grey blue 453g at 90p
Modern Eggshel) Black Weinkie (Crackle) | care paid

all 1y 85 ac our counter or 90p carriage paid, | include

per push-butcon selfspray can Also Durable heat | Zine Chromate

and water resutant Bluck Mats finish { 339 self, | Clear Lacquer

ipray cans only) 780 cariage pad Metallics Grey

SPECIAL OFFER | can plus optional transferable | Blue

anap-on tiigger handle (value 25pifor 96p., carsage

pard. Choice of 13 self spray plain colours and pri«

mer (Motor car quality) aisa available. Please enclose cheque or

crossed P O for total amount direct to;

1 307a, EDGWARE ROAD,
%5 YUKAN, LONDON, W2 18N ;

We supp:y many Government Departmenty Municipa
Authorizres Inss gutes and Leading Industrisl }
Organisations  we can supply you too
Open all day Saturday. Closed Thursday aftarnoo:

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 8-speed records you
3} o T the code RHYTHM
without translating. 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.

GSHSC (Box 19), 46 GREEN LAKE, PURLEY, SURREY

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return.  WALTON’S, 55 Worcester
Street, Wolverhampton.

TOP PRICES PAID for NEW VALVES
popular T.V. and Radio types.
KENSINGTON SUPPLIES (O},

367 Kensington Street, Bradford 8,
Yorkshire.

HIGHEST POSSIBLE cash prices for
Akai, & 0., Brenell, Ferrograph,
Revox, Sanyo, Sony, Tandberg, Uher,
Vortexion, etc. 9.30-5.00. 01-242 7401.

CASH PAID for New Valves. Payment
by return. WILLOW VALE, ELEC-
TRONICS, 4 The Broadway, Hanwell,
TLondon, W.7. 01-567/5400-2971.

URGENTLY REQUIRED, Valves
SG220SW  D210SW  VS24K HL2K,
Litherland, G8CFB, 11 Birch Grove,
Chippenham, Wiltshire.

FOR SALE: B40 Communications
Receiver. Very good condition. Fitted
“S” Meter. £18 plus post & packing.
Chapman, 11 Mossgiel Avenue, Troon,
Ayrshire, KA10 7DQ.

P.W., 1942 to 1969; W, World, 1940 to
1964; Rad. Con., 1949 to 1969; plus
other old books and mags, Lists.
Priest, 21 Levens Grove, Blackpool.

Service Sheets

SERVICE SHEETS (1925-1971) for Tele-
visions, Radios, Transistors, Tape Re-
corders, Record Players, etc., by return
post, with free Fault-Finding Guide.
Prices from 5p. Over 8,000 models
available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. Hamil-
ton Radio, 54 London Road, Bexhill,
Sussex. Telephone Bexhill 7097.

SERVICE SHEETS. Radio, TV etc. _8,_()0()
models. List 10p. S.,A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS. 351&, Flus stamped
addressed envelope. ail order only.
Lesmar, 15 Conholt Road, Andover,
Hants.



Service Sheets

BARGAIN CORNER

unit) price 50p.

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.

Bag of 100 i, watt Resistors (our selection) 25p.

Bag of 50 1 watt Resistors (our selection) 25p.

Metal box containing Heavy Duty 12V 2PCO Relay OC35 (type)
transistor and other components (originally fluid level control

MAIL ORDER ONLY

ALS.
21c Dryden Chambers, 119 Oxford Street, London WIR 1PB

¥ SERVICE SHEETS ¢ MANUALS « BOOKS ¥

ON RADIOS, TELEVISIONS, AMPLIFIERS, SE
72 E EET

SERVICE SHEETS 40p EACH. 1972 SERVICE SH

RVICING DATA AND FAULT-FINDING ETC.
CATALOGUE 20p. SEND S.A.E. WITH ENQUIRIES

NEW BOOKS & PUBLICATIONS PRICE + P &P
TRANSISTOR EQUIVAL ENTS & SUBSTITUTES HANDBOOK by B.B.Babani, 78 pages + . . . ... £0.40 7»
RADIO, T.V. VAL VE & TUBE EQUIVAL ENTS HANDBOOK by B.B.Babani. 64 pages . « . . . .. £0.40 76
1972 MULLARD DATA BOOK. Data on Valves, Semiconductors & Equivalents . » .. .. . . . £0.30 7
HI-Fl, PA & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK. (5 to 1,000 Warts). 112 pages, - . £0.75 10p
AUDIO AMPLIFIERS by Data Publications L1d. 16 Amplifier Projects. 128 pages. . « + .+ . v+ £0.55 10p
TRANSISTOR AUDIO & RADIO CIRCUITS by Mullard Ltd, 205 pages - « - - . . . SO0 15p
QUESTIONS & ANSWERS ON RADIO & TELEVISION by H.W. Hellyer. 128 pages . - . 10p
BEGINNERS GUIDE TO RADIO by Gordon J. King.. 7th Edition. 204 pages . s . o . - £1.00 10p
BEGINNERS GUIDE TO ELECTRICITY by Ciement Brown. Assoc.Bnt,[RE. 185 pages £1.00 10p

BEGINNERS GUIDE TO EL ECTRONICS by Terence L. Squires. AMIERE. 194 pages « - . . X
BEGINNERS GUIDE TO TRANSISTORS by J.A. Reddihough. 160 pages . + o + « .. + « + - +» ! 10p
BEGINNERS GUIDE TO HI=Fl by J.R. Hey . ASERT. An Introduction to Hi-Fi Equipment. . . .
RADIO CONTROL FOR MODELS by Data Publications Ltd. Circuits, Servo's Etc. 192 pages . . .
POWER ENGINEERING USING THYRISTORS. VOL. 1. by Mullard Ltd. 228 pages. . . . + ... £l.
RADIO SERVICING by GN. Patchett, Vol.4. Fault~Finding. 92pages. « « o v « -« 2 o oo X 10p
FAULT LOCATION EXERCISES IN RADIO & T.V. SERVICING by K.J. Bohiman. AM.Inst F. .
CONSUMER EL ECTRONICS HANDBOOK by Mullard. Port 1, S
CONSUMER EL ECTRONICS HANDBOOK by Mullard. Part 2. Valves, Tubes & Components . .
GOVERNMENT SURPLUS WIREL ESS EQUIPMENT HANDBOOK.. Data on Trans/Receivers Etc.

emiconductor Devices, . . .

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television now available to

BELL'S TELEVISION SERVICES
¥ Albert Place, Harrogate, Yorks. Tel. 0423-86844 ¥

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 pleass, original
returned if service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number

alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order only.

Receivers and Components

BRAND NEW COMPONENTS _ by
return. Electrolytics 15 or 25V 1, 2, 5,
10 mfds.-3-5p; 25, 50-4p; 100-5p. Mylar
Film 100V -001, -002, -005 -01, -02-2p;
<04, -05-2-5p; -068, -1-3p, Mullard
miniature Carbon Film resistors E.12
series 13 W 10-10MQ 8 for 5p. Insured
postage 8p. The C.R. Supply Co., 127,
Chesterfield Rd., Sheffield S8.

Amplifiers

> LOOK «—«
““GALLEON’’ 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, money back if not satis-
fied.
€375 +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 _included. Prices post
paid. PRODUCT DETECTOR KIT. Type A
with AGC switch) for B40/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 KIT. Type A f .

62B. With 1-7” meter £3-75. With 2” meter
£3-95. Duplicated NOTES/CCTS: B40A/B/C
75p. 62B 75p. I specialise in surplus naval
RX's. Send SAE for list of these and other
items including B40D. B41, CRI150. CR300.
CAS. CAT. R209, R1392J.

P. R. GOLLEDGE G3EDW

Glen Tor. Torrington, Devon.

Tel: 08-052 2411

TAPE AMPLIFIERS
Made by Clarke & Smith, these
sensitive amplifiers with vol. and
tone controls use 2 x ECC383, EL84,
EZ80, and give 2 watts into 7in 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, List free.
GREENWELD ELECTRONI%S

W1)
24 Goodhart Way, West Wickham,
Kent.

Receivers and Components

TRANSISTORS 2p EACH

SPECIAL BULK PURCHASE
New unmarked, assorted gain transistors.
NPN-PNP similar to: BFY §0-53, BCY 30-33,
BFX.88, 2N3702-3, 2N.3704-11, 2N.706.
in packs of 50 (units of 10) state types required.
PRICE £1 PER PACK
CWO—add i0p P. & P.
Special offer while stocks last
DIODE IN%i4 (1IN4148) at 3p each

BACON ELECTRONICS

133 High St., HURSTPIERPOINT, Sussex
TEL. 2554-5

——JUST TW0——

of our many bargalns, S.A.E. lists at giveaway
prices. 1 WATT 5 transistor Amplifiers, com-
plementary output 3-250hm. 9-12v  supply.
Measures 13” 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.

Mixed component parcel contains Toggle.
Wafer, Slide, Switches, Piugs, Sockets, Electro-
Iytic Capacitors Valveholders, Tag Strips, Tran-
sistors, Diodes, Potentiometers, Trimmers, etc.
etc.

Save yourself £s. 61b Nett weight £1 p. & p. 35p.
Assorted Capacitors (no rubbish) includes Silver,
Mica Ceramic and Poiystyrene types 100 for 50p.
Assorted brand new Wire Wound Resistors
includes some slider types 1-10 Watts many
different Values 100 for £1 post free.

Plessey Vibrators Type 1214 12volt 4 pin 75p
postfree.

Electrolytic Capacitors 32uF 500 Volts 25p,
100uF 500 Volts (Limited guantity) 35p.

MAIL ORDER ONLY

XEROZA RADIO

1, EAST STREET,
BISHOP'S TAWTON, DEVON.

New Branded Guaranteed Top Quality

MICROCIRCUITS & TRANSISTORS

All complete with Data
2N2926—red and orange 6p; green 8p:
BCL09C 9p: 2N3055 48p; 741 36; 723 75p:
BFY 50/51/52 10p; ME0412 19p; ME4101 10p:
MP8111 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 65p.

Money back if not satisfied. Discounts begin
at 10 off. List free on application.

IRISH READERS now available
Adastra, Trio, Sinclair, Eagle and
Electronic Components through Mail
Order or call at 9a Bridge Street,
Waterford.
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Receivers and Components

SINCLAIR 3000 AMPLIFIER

This is the king of the 8inclair range with a perform-
ance which is matched by the products of only two
or three other rompanies in the world and by none
at less than twice the price. [t is housed in a superbly
finished black anodised aluminium case and incor-
porates every feature ever likely to be required.
Only *£28-00.

SINCLAIR IC-12 £2-45
Sinclair’s 6 Wait, 22 transistor I amplifier and
pre-amp is now available at our new low price,
backed by the inclusive Sinclair guarantee and
supplied complete with instructions and a free
printed circuit board. We list below some of the
acces«ories we stock for use with this unit.

KITS OF PARTS FOR THE IC12

Tncludes all parts for the printed circuit and volume
and tone controls needed to commplete the mono
version £1:20. Similar for stereo version with
balance control *£2-60.

POWER UNITS FOR THE IC12

A set of components to construct a 30V, 0-5 Amp
power supply *£2:50. Al suitable Sinclalr PZS
fully constructed *24-00.

S-DECS AND T-DECS

8-DeCs £115. T-DeCs £2:30. u-DeC A 22-30,
Carriers with sockets to mount 14 and 16 pin In
line ICs on T-DeC and 4-DeC A £0-90.

SINCLAIR PROJECT 60

‘We offer a complete service with a wide range of
accessories and very keen prices. Qur large stocks
of all items allow 95% of orders to be dispatched
by return of post.

Project 60 kit (See below) .. .. *£2-50

Project 605 .. *£20-05
Project 60 FM Tuner *£19-50
Stereo RO/2 Z30/PZ5 *218-75
Stereo 60/2 Z30/PZ6 *218-85
Stereo 80/2 Z50/PZ8 5o L. 22025
Fransformer for PZ8 (42V 2 Ampq) .. *22-45
Active Filter Unit .. . 24-60
PZ5 Power Unit, 30V unstnblhzed .. %2400
PZ8 Power Unit, 35V stabilized .. .. 2640
PZ8 Power Unit, 456V stabilized .. .. 3840
Z30 Amplifier. 15W rms into 8 chms .. £3-60
250 Amplifier, 30W rma into 8 ohms .. £4-35
ftereo 60 Preamp/(‘untrol Unit .. .. £27-80
Q16 Loudspeaker .. .. .. e$7-40

PROJECT 60 KIT

Our extremely popular completion kit containg the
extra capacitors, DIN plugs and sockets, cables and
fuse holder needed to complete Project 60 at the
attractive price of *22-50.

AUDIO CABLES AND PLUGS

DIN audio line plugs:—2 way 12p. 3 way 18p, 5 way
13p.

DIN chassis mounting sockets:—2 way 10p, 3 way
12p, 5 way 12p.

Screened cable with PVC outer sheath:—single
8p per yd., twin screened stereo 8p per yard. 3 core
mains cable 8p per yd.

Flat twin PVC loudspeaker cable, 3p per yd.

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only. Postage 37p per order on orders
contalnlng one or more items whose prices are
marked with an*. Postage on other orders 10p.

VERNITRON Ceramic Resonators for
if. ﬁlterm%{ FM4, 10-7MHz (band-
width 235kHz), matched pair £1-50;
455kHz types: TF-0OlA, 38p; TO-O2A,
45p; TF-04 442, 40p; TFN-3A kit, £1-50;
TFN-3ADX, £1-50; TF-2DS, 40p Data
supplied with orders. Mail order only,

UK post 5p. Amatronix Ltd., 39
Selsdon Road, South Croydon, Surrey
CR2 ODE

RADIOSPARES COMPONENTS speci-
ﬁed for projects in this, and other

ﬁazmes supphed on request SAE
with all enquiries. The Hobbies Shop,
32 The Parade, Cwmbran Town Centre,
Cwinbran, Mon.
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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
eplacement types ex-stock.
For “By-return’’ service, contact:
London: 01-948 3702
Tidman Mail Order Ltd., Dept. PW,
236 Sandycombe Rd., Richmond, Surrey
TW9Y 2EQ
Valves, Tubes, Condensers, Resistors,
Rectifiers and Frame out-put Transformers
also stocked.
CALLERS WELCOME

EX COMPUTER PRINTED CIRCUIT PANELS
2in X 4in packed with semi-conductors and top
qual\ty resistors, mp&c;mrq, diodes, etec. Our

price 10 boards 60p, P. & P. 8p. With a guaran-
teed minimum 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 transistors similar to
0C28 on each board—components 2 boards (4 X
0C28) 50p, P. & P. 6p.

9 OAS5, 3 0A10, 3 Pot Cores, 26 Reslstors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875,
All long leaded on punels 13in X 4in. 4 for £1,
P. & P. 25p.

709C OPERATIONAL AMPLIFIER
705 8 lead I1.C. 1 off 50p ; 50 off 35p ; 100 off 20p.

250 MIXED RESISTORS 62p

4 & } waitt.

EX-RENTAL TV’s (UNTESTED)

Complete with 13 channel tuners. Good .cabinets.
Carriage £1-50 extra.

19”/21” slimline (110° tube. . .. 8500
23" slimline .. an oo .. 8750
19" BBC 2 sets na . .. 21450

TUBES EX EQUIPMENT (Tested)

SINGLE PANEL

197/21" any type .. .. 23-00
23" any type .. no oo £4-00
TWIN PANEL (BONDED)

19” honded

All tubes add £1 cmmge

VALVES EX EQUIPMENT

EB91 5§p 7 30L15 124p 4 PL36 224p
EBF89 124p | 30P4 124p | PL81 174y
ECC82 12ip | PC97 17{p | PY81 15p
EC180 7ip | PCF86 174p | PY800O 15p
EF80 124p | PC84 Tip | PY82 740
EF85 12ip | PCF80 Tip | PY33 224p
EF183 124p | PCC8Y 124p | U191 174p
EF184 ip | PCL85 22¢p | 6F23 174p
EY86 174p | PCLB2 17ip | 30PL1 P
30PL13 2 PCL86 174p | 30P12 20p
630LZ 124p | PCL83 124p | 30F5 10p
Add 24p per valve p. & p., orders over £1 p. & p. free

For Ferguson 850 900 chassis. Adaptable for most UHF
Chassis £2-50, p. & p. 50p.

SLOT METERS

8miths r sW ter MK 1IL. Decimalized
Pertect working order. 12 for £2§ delivered. For sample
send £2-50 c.w.0.

TRADE DISPOSALS
(Dept. PW/TS)

Thornbury Roundabout, Leeds Rd., Bradtord.
Telepbone 0274/665670

SOUND SUPPLIES
(LOUGHTON) CO. LTD.
for Eagle International and International
Rectifier Products. TOA P.A. Equipment and
Mikes. Capacitors, Resistors, Plugs, Sockets,
Cables, Audio Leads, Semiconductors, Valves,
Vero Board, etc., for the constructor.
ELECTRONICS DEPARTMENT,
12 Smarts Lane, Loughton, Essex.
Tel. 01-508 2715.
Hours: 9.30 a.m.-1 p.m. 2-6 p.m. Mon., Tues.,
Wed. & Fri. 9.30 am.-1 p.m. 2-5.30 p.m. Sat.
Closed all day Thurs.

BEST QUALITY WIRE, PV.C. cover-
ing; 1/036in.—50m, GOp, 100m,
23/0-19mm—50m, 80p; 100m, £1- 50
37/006in. silver plated copper—SOm,
£1; 100m, £1:75. New PO 3000 relays
1000 4 H.D. contacts—35p. p&p 10p
per ifem. Poole Electronics, 68 Dane-
court Road, Poole, Dorset.

150 MIXED HI STABS  62p

1, & & 1 watt 5% & better

QUARTZ HALOGEN BULBS

With long leads. 12V 55W for car spot lights,
projectors, etc. 50p each. P. & P. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell.

95p each, P. & P. 30p.

81.75 for 2, P. & P. 50p.

BARGAIN RELAY OFFER

Bingle pole change over silver contacts 25V to
50V. 2-5kQ coil. & for §0p. P. & P. 5p

KEYTRONIGS mail order only

44 EARLS COURT ROAD,

LONDON W.8 01-478 8499
s P —

P PROJECTS LOOK MORE
. « PROFESSIONAL WHEN BUILT ON

SRBPor IBREN.ASS“IPPIBO“RD‘

1A 15 18p ] CAR RADIO SIGNAL BOOSTER 1A or 1B
24 28p zg a4p | WINDSCREEN WIPER DELAY 1A or 1B
3A 3p| 38 43p | CAR ENGINE REV COUNTER 14 or 18
245 28 | 2BS 3ap | SOUND OPERATED FLASH 14 or 18

QUALITY HIFI PRE-AMP 4AS or 4BS
4AS 44p | 4BS 52p § L.\ TWENTY SERIES 1A or 1B

6BS 120 8o 10 0EPT W, PLEASE STATE PROJECT
P | ST ALBANS.

CHROMASONIC
ELECTRONICS

SL403D £1-50, SN76013 £1-25, MFC4000 52p,
AD161/162 pair 80p. A.M. Coil set with ferrite
rod £1 (p. & p. 8p all orders), Carbon Track pots
12p + swilch 24p. Fully illustrated 1972 Catalogue
20p post free.

56 Fortis Green Road, London, N10 3HN.

TRAMPUS ELECTRONIX
Brand New to Spec. Mnney Back Guaranteed
. 2N3055 52p.

ZENERS lZp THYRISTOR 400V 4A

1C PHOTO AMP 55p. VISIBLE RED LIGHT
EMITTING DIODE 1.8V 67p. Numerical
Indicators 0-9 Dec. Pt. 5v8ma bar. 7 bar
£1.89 & NIXIE suite PW clock 7400 £1-25.
7441 87p, 7490 73p. 7400 16p. Socket 13p. All
IC’s with Data. CATA-LIST FREE SAE.
C.W.0. P & P U.K. 7p. Data Shts. 6p each.

P.O. BOX 29, BRACKNELL, BERKS.

ELEVEN BAND RADIO. SWI1-4 (4-30
MW. FM. PB

MHz), Marine. LW.
(76-86). Aircraft (108-136) PB(148 -174).
Battery/Mains. BFO. GC. Squelch

Control, Output: 1-3W, 151n x 10in x
5!;in. £75. Eight Band Model, with
BFOQ, £50. Four Band, MW. FM. Aijr-
craft. PB, £15:90, SAE. Full Lists.
Langtons Radio, High Street, ROCES-
TER. Staffordshire. Tel. 388.
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PRINTED CIRCTUIT- TESTE.

DISIGN BUILT - INSTRUCTIONS

A great new 15 watt HiFi amplifier is now available
at the low cost of £8-75. Just look at the specification
—Power 15 Watta R.M.8,, frequency responge 15-c8
19000 cs. Bignal to noise ratio better than 70 db,
Harmonic distortion 0-19, Input sensitivity 750mv
into 2k, These factors make the H Electronics HiFi
amplifier the best at its price—order now.

IHELECTRONICS.
105,Grange Road; London.S.E.25

T AL

p\us 25P
paC mﬂ

INGOMPARABLE
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 WR! 2DT
Est. 1943 Tel. 24864
{A division of the G-BAN Organization)
NEW GLOBE-KING SKY RANGER $.W. KIT &
CRYSTAL SET KITS AVAILABLE SOON.

TRANSFORMERS

DOUGLAS GUARAHTEED

2 or 24 volis

Output V. & Amps. Rel No. Price P. & P.
12Vx2 250 mAx2 MTI111 C8*f .. .. 20081 9
12Vx2 500 mAx2 MT213 CT*} .. .. 8097 I3p
12Vx2 1Ax2 MT 71 AT$ £1-48 24p
12Vx2 2Ax?2 MT 18 AT 2208 3¢

12Vx2 3Ax?2 MT 70 AT £2-59 32p
12V x2 4Ax2 MT 108 AT 2292 33p
12Vx2 bhAx2 33 34p

T 72 AT 28
80 volts. All tapped at 0-1"-15 20-24 30V
Out-  Ref. No. Price P.P. Qut- Ref. No. Price P.P.
p\lt put

2

.'500 mA MT i12CFf 1 12 15p SA MT 20 AT 284 32p
1A MT 79 AT% 1-85 29p 4A MT 21 AT 310 40p

MT 3 AT 2:28 30p 5A MT 51 AT 431 42p

80 volis, All tapped at 0-19-25-33-40-50V.

500 mA MT 102 ATt 145 24p 3AMT105AT 381 4ln
1A MT103 AT 200 32p 4AMT 106 AT5-08 41p
24 MT 104 AT 310 32p 6AMT107 AT 747 50p

80 Volts, All tapped at 0-24-30-40-43-60V.

500 mA MT 124 AT} 146 30p 2AMT 127 AT 816

1A MT 126 AT 224 32p 3AMTI125 AT 4-59

AUTO-WOUND RANGE
Winding tapped at Ref. No. PriceP. & P,
output

20 VA  0-115-210-240 MT 112 CT 2089 15p
75 VA MT 64 AT £1-72 30p
150 VA 0-115-200-220.240 MT 4 AT 2215 31p
200 VA MT 65 AT £3-00 32p
400 V. Output 3t 50'HZ. Ret. IT3 AT Price P. & P.

2A

41p
41p

Power

C-D Ignition system by R. M. Marston £2:30 29p
Faq.
EQUIPMENT RANGE
Sec Output (r.m.s.) Ref. No. Price P. & P
200 mA MT 209 C8* 50 89

9 (\ a 100 mA MT 13C8*1 2091 8[1
12-0-12 50 mA MT 210 C8*+ 2091 =Rp
20-0-20 30 mA MT 211 CR*f £091 S8p
0-20 x 2 300 x 2 MT 214 CT* £1-21 14p
0-8-9x 2 500 mAx2 MT207CT*} £1.46 20p
0-15-20x2 500 mAx? MT 205 AT*} #212 2%
0-15-27 x 2 500 mA x2 MT 203 AT* £245 2
0-15-27x2  1Ax MT 204 AT* £3-42 30p
10-12-0-12-20 700 mA (d.c.) MT 221 AT* #1111 35p
AT indicates open universal fixing with tags; CT is

open U-clamp fixing with tags; C8 ia open U-clamp

fixing with P.C. spills; *with interwinding screen; { un-

tapped 240V Primary; $ Primary tapped at 210-"40V'

other Primaries tapped at 200-220-240V.

?v:l 200 types in stock through agents or direct. Send for
is

DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept-
MO/PW., Thames Street, LOUTH, Lincs.

RADIO BARGAINS

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
Grundig Satellit Univ, £112:00
Grundig Melody Boy £41-50
Grundig 3005 £64-00
Koyo KTR1661 8w.b. - £40-25
Koyo KTR 1664 8w.b. £47-50
Koyo KTR1770 11w.b. £66-00
Aiwa AR158 £31:00
Toshiba ICT0 £16-50
Hitachi WH1160 £22-50
ITT/KB Golf £26-50
ITT/KB Touring int. Marine  £45-00

Massive discounts on over 30 famous
makes. Before you buy ask us to
quote for your requirements in radio,
tape recorders, HiFi etc.

WILMSLOW
AUDID, Dept. PW,

10 Swan St., Wilmslow,
Cheshire, SK9 1HF
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Head Office and Warehouse
44A WESTBOURNE GROYE

LONDON W2
Tel: 727 5641/2/3

Z & | AERO SERVICES LTD. Retail Shon

Please send all correspondence and Mail-Orders to Head Office 85 TOTTENHAM COURT ROAD

R . n . . LONDON Wi

When sending cash with order, please include [24np in £ for postage and handling Tel: 580 8403
MINIMUM CHARGE 15np. No C.0.D. orders accepted oven all d‘  Saturd

Please note that the valves offered below are not necessarily of U.K. origin pen all day Saturday

0A2 0388 | 6AQ5 088 6F1 095 7Y4 0.5 EP98  0.86 | GZ33 0.0 | PL36 035 ) U281 0.40
0A3 045 | 6AQ8 085 | 6F5 0.75 | 9BWE 0.80 Fll'St oua"ty Fu“y Gllal'anfOOd EF183 030 | 6z34 0.60 | PL81 050 | U282 0.40
0B2 035 | 6AR5 046 | 8FeG  0.85 | 10C2  0.50 EF184 0.85 | HABC800.46| PL82 046 | U301 040
OB3 0.70 | 6AR6 0.85 | 6F11 040 | i0D1 0.55 EF804 1.25 | HK90 040 | PL8S 0.45 | U408 0.60
OD3 038 | aASS uds | ol 070 | dopr a3 Eise o080 | KTss Bob | riow 048 | st om0
D3 3 Al . 1 b 10F1 .76 3 X T X PL . z
1B3GT 0.40 | 6AB7G 0.85 | 6F15 0.85 | 10F9 0.80 BRAND EL36 0.50 | N78 1.50 | PL504 0.80 | UABCS0
1L4 .20 | BATE 8.86 6F18 050 | 10F18 0.50 EL§7 1:8 PésBOCBOg:g gﬁgg ggs T 8:3
1R4 45 | 6AUG 0.25 | 6F23 0.85 | 10L1  0.50 EL41L 0, P X T z
1R3 .40 | 6AVE 0.30 | 6F24 gg 10LD110.88 Etlsﬂ ga PCs8 8:8 ng; 002 ggrl“ 3::
184 .80 | 6AWSA 0.80 | 6F25 1. 10P13 6.80 ELS1 PCO7 0. P 1
185 030 6nac 085 |eras 038 | 10pd 110| ELECTRONIC VALVES |Ess 048 | Posoo 048 | Puss 0.0 | UBcér 050
1T4 0.30 | 6BE6 0.30 | 6F28 .05 | 12AB5 0.70 EL84 0.25 | PABC800-40 | PY31l 0.30 |' UBCS1 0.40
104 030 | 6BF6 1.00 | 6GK6 0.80 | 12Ac6 0.50 | 30A5 0.50 | 50EHS 0.60 | DK40 0,60 | ECCS9 0.50 | EL85 048 | PCC84 040 | PY33 063 | UBFs0 0.40
1U5 0.80 | 6BF6 0,58 | 874 .50 | 12AD6 0.56 | 30AE3 0.40 | 50L6GTO0.56 | DL98 0.45 | ECCO1 0.80 | ELS6 040 | PCC35 040 | PY80 0,40 | UBFs9 0.35
1ve X 6BHE 0.76 | 8J5GT 0.30 | 12AES 0.55 | 30C1  0.80 | 85A2 0.50 | DM70 0.85 | KCC1890.65 | EL90 0.38 | PCC88 0.55 | PY81 0.30 | UBL1 0.60
1X2B 0.0 | 6BJ6  0.50 | 6J6 .20 | 12AL5 0.50 | 30C15 0.80 | 00AG 2.40 | DM160 0.65 | ECC3071.95 | EL96 0.35 | PCCS9 055 | PYs2 0.85 | UBL21 0.65
2A3 .50 | 6BK7A 0.60 | 6J7 0.46 | 12AQ5 0.50 | 30C17 0.0 | 90AV 250 | DY86 0.38 | ECFS0 0.85 | EL821 0.60 | PCC1890.56 | PYS3 0.88 | UCO2 0.40
2CW4 70 | 6BN5 0.4 6K6GT 0.60 | 12AT6¢ 080 | 30C18 080 | %0Cl 0.65 | DY87 0.38 | ECF82 0.35 | EL822 1.30 | PCC805 0.85 | PY88 0.40 | UCCS5 0.40
2D21 .88 | 6BN6 0.45 | 6K7 0.35 | 12AT7 0.35 | 30F5 0. 90CV 240 | DY802 0.35 | ECF86 0.85 | ELL80 0.76 | PCC806 0.80 | PY500 1.00 | UCF80 0.55
8A4 6BQ5 0.8 | 6K8G 0.40 | 12AU6 0.85 | 30FL1 0.76 | 807 0.50 | E88CC 0.85 | ECF8041.65 | EM34 1.00 [ PCF80 0.80 | PY800 0.40 | UCH21 0.60
3A5 76 { 6BR8 0.70 | 6K25 0.75 | 12AU7 0.30 | 30FL121.20 | 813 875  EISOF 1.00 | ECH35 1.00 | EM71 0.80 | °CFs2 0.85 | PY801 0.80 | UCH42 0.70
3BP1 6B87  1.30 | 6L6GT 0.45 | 12AV6 0.40 | 30FL140.85 | 866A 0.76 | EABC800.85 | ECH42 0.76 | EM80 0.45 | PCF84 0.60 | PZ30 (.85 | UCHS1 0.40
3B28 .50 | 6BW6  0.85 | 6L7 .40 | 12AV7 0.65 | 30L1 040 | 5642 0.70 | EAF42 0.56 | ECHS1 0.30 | EMS1 0.60 | PCF86 0.60 QQV02-8 UCL81 0.80
384 .85 | 6BBW7 0.80 | 6L18 45 | 12AX7 0.30 | 30L15 0.85 | 5670 0.50 | EBC33 0,50 | ECHS3 0.45 | EM83 0.50 | PCF87 0.90 2.25 | UCL82 0.3
BR4GY 0,76 | 6BX6 0.25 | 6LD20 0.50 | 12AY7 0.756 | 30L17 0.80 | 6080 1.80 | EBC41 0.55 | ECHS84 0.45 | EM84 0.35 | PCF801 0.60 { QQVO03-10 UCL8S 0.60
4G 085 | 6BZ6 .40 | 6N7GT 12B4A 0.60 | 30P12 0.80 | 6146 180 | EBCSI 0.30 | ECL80 0.46 | EM85 1.00 | PCF8020.50 125 | UF9 060
5v4G 045 | 6C4 0.38 | 6P . 12BAG 0.40 | 30P19 0.86 61468 £.50 | EBF80 040 | ECLS1 0.50 | EM87 0.70 , PCF8050.80 | QQV03-20A | UF11 0-50
5Y3GT 0.40 | 6C5GT 040 | 6P28 65 | 12BA7 0.40 | 30PL1 0.76 | 6360 125 | EBF8S 040 | ECL82 0.35 | ENo1 0.88 | PCF8060.70 5.25 | UF41 0.60
Z3 0.60 | 6CB6 0.35 ( 6Q7 40 | 12BEG 0.40 | 30PL13 0.98 | 693% .25 | EBF89 0.80 | ECL83 0.70 | EY51 040 PCF8080.85 | QQV06.40A | UF43 0.60
524G 0.40 | 6CD6GAL.85 | 63A7 .40 | 12BH7 045 | 30PL140.90 | 7199 080 | EC53 0050 | ECL84 0.56 | EY80 0.55 | PCH200 .70 5.60 | UF43 0.60
6/30L2 0.80 | 6CG7 0.56 | 63G7 040 | 12BY7 0.60 | 35A3 056 | 7360 £.00 | EC86 060 | ECL85 0.55 | EYS1 040 | PCL81 0.60 | TT21 3.00 | UF80 0.85
6AB4 0.85 | 6CHE 0. 68K7 040 [ 12K5 .70 | 356A5 075 | 7586 128 | ECs8 0.60 | ECL86 0.40 | EY83 0.56 | PCL82 0.85 | TT22 38.20 | UFss 0.40
6AF4A 0.55 | 6CL6 68L7GT0.85 | 12K7GT040 | 35B5 0.85 | 7805 185 | EC90 0.38 | EF40 .50 | EY86 040 | PCL83 0.86 | TY2-125 UF89 040
6AGH 0.28 | 6CW4 856 | 68N7GT0.85 | 12Q7GT0.40 | 35C5 0.50 | 9002 040 | EC92 0.85 | EF41 .85 | EYS7 048 | PCL84 0.46 0. UL84 0.40
6AG7 040 | 6CY5 68Q7 .40 | 198R7 040 | 35D5 0.76 | 9003 0.50 | ECO3 058 | EF4a .70 | EY88 043 | PCL85 0.40 | U18/20 0.76 UMS4 025
6AHG6 0.50 | 6CY7 070 | 68R7 .40 | 20D1 .60 [ 35L6GT0.50 | AZ1 0.56 | EC8010 2,88 | EF80 .25 | EZ40  0.50 6 0.48 | U256 0.80 UYIN 0’60
6AJ8 0.80 | 6D3 0.50 | 6T8 .36 | 20L1 .10 | 35W4 0.35 | AZ31 0.56 | ECC35 1.00 | EFs3 .65 | EZ41 050 | PCL83 080 | U26 0.80 -
8AK5 0.85 | 6DC6 0.80 | 6U4GT 0.85 | 20P1 .60 | 3623 0.70 | CBL1 0.90 | ECC40 0.85 | EFss .85 | EZ80 0.87 | PCL8000.98 | U3l 0.60 | UY1l 1.00
6AK6 0.60 | 6DK6 50 | 6USA 040 | 20P4 .10 | 3524G 0.35 | CBL31 1.00 | ECCS1 0.3b | EF86 .80 | EZ81 0.28 | PCL8010.76 | U37 210 | UY41 048
6AL3 048 | SDQEB 0-70 | 6VGGT 0.40 | 20P5  1.20 | 35Z5GT0.60 | CYSL 0.35 | ECC82 0.30 | EF89 038 | GTIC 8.00 | PD500 1.80 | Us2  0.35 | yysa 0.50
6EAS 60 | 6X4 .85 | 25C5 .50 | 50A5 0.75 DAFDG 046 | ECC83 0.30 | EFg1 .38 | GY501 0.80 | PF86 .85 | U6 0.36 UYSS 0.40
BALS 020 | gry7 0.80 | 6X5GT 0.40 | 25L6GT 0.50 | 50B5  0.50 96 04D | BCCS{ 0.80 | EFva 085 | GZ30 040 | PFAI8 085 | U7s 035 | DYAS Ao
6AM5  0.88 | gEJ7 .85 | 6X8 80 | 25Z4G 0.30 | 50C5 0.50 DK92 085 | ECC85 0.40 | EF95 .35 | GZ31 0.35 | PFL2000.65 | U191 075 7
6AM6 0.33 | 6EWE 0.70 | 6Y6G .70 25Z6GT 0.85 | 50CD6G1.20 | DK99 0.60 | ECCs8 0.40 | EF97 0.656 | GZ32 0.48 | PL33 .35 | U201  0.35 | 2803U 1.20
TR ANSI STO RS
2N696 AC127 BD123  0.80
N 87| ACi% ol | Bbis em MULTIMETERS o
2NG698 030 | ACI32 035 | BDI32 0.5 WITH TAUT BAND SUSPENSIO
2N705 70 | AC153  0.20 | BF115  0.20 MOVEMENT
2N708 .10 ASIM 3 gFle; ;3 YPE U43|2
2N708 15 | AC157 . F17 .
9N753 .86 | ACl69 .10 | BF179 x T
aN929  0.32 :g}gg 0'33 g;}g‘i o'g Low sensitivity (667 ohms per
2N930 0.26 8 o
INoSl 080 | Aciss 030 | Brisd 088 volt), 1% saccuracy T and 1-5%
2N1131 25 | ACY17 0.875 | BF185 .20 AC. 9 DC current ranges 300u4
2N1132 085 | ACYis .20 | BF194 .15
2N1184 25 | ACY19 gg BF195 ;g to BA. 8 AC current ranges (1-5mA
2N1301 .40 ACY20 .. BF196 ..
s o038 | Acyal 030 | Brioy o058 to 6A). 9 AC/DC voltage ranges
2N1304 025 ACY22 .16 BF200 .86 0-3-900V. Resistance 0-2-30K.
2N1305 025 | ADl40 .50 | BFW87 2075
oN13068 0.25 | AD149 .50 | BFW88 23
2N1307 0.3¢ | ADI6L gg gFgg&{ 20
2N1308 .25 ADI162 . F
2N1g09 .30 | ADZ11 .35 | BFX88 .26 TYPE UA4318. High sensitivity '2(0) Kohmslvolt'])oc zzgl
ADZ12 1.25 BFY17 40 N 2 Kobmsfvolt AC. Accuracy 169 DC and 2:5% .
2N1613 .28 Fiid 20 | B 9 '80 3-in tuhe fitted with telescopic viewing hood, giving 8 DC current ranges 60uA to 1'-5A. 6 AC current ranges
2N1711 25 ﬁFllﬂ 30 }:gl 25 bright display in full daylight. Sensitivity 10mV/mm 0-60mA to 1-5A. 9 AC and DC Voltage ranges 1-5 to
2N1766 .75 50 BFY50 -2 {narrow band) to 30mV/mm (wide band). 500V Resistance rangea 0-5-500 Kohma. £210-50
2N2147 .76 AF116 Y 0 BFY51 -20 Bandwidth 10 ¢/s—10 mec/s. Triggered aweep pre-set at
2N2160  0.85 | AFMT 080 | BEYSZ 0.8 | 5.5.10-30-100-300-1000-3000 guseo per stroke. Free-
et (B Sl H penel H running time base 20 c/a to 2000kc/s with built TYPE U434] MULTIMETER AND
gggg}g ;g AF1927 .20 BSY28 '2 crystal calibrator providing timing marks at .05-.2 TR ANSISTOR
- i it 20-100 u sec.
Nz3seA 020 | ATWO0 020 | Deves 03 Amptitads salibrator directly ealibrated In volts. TESTER
2N2477 .66 AF186 40 | oc é""A 5 Input attenuator 1-10-100. .
Ngeds 'gg AF30 040 | oG -2 Power supplies 127/230v AC. m;n: taut band suspension move-
2N2023 .15 :g%lml! g;’: gggi : PRICE 239.00, Packing and carriage 1.50 8-DC vollage ranges 0-3-900V
2N2024 - 0.15 5 i 6-AC voltage ranges 1.5-750V
N .1 ASY27 0.30 0C25 .8 & ¥
3Nobgy (085 | ASY2S 095 | oCan 088 INYEGRATED CIRCUITS B
ON3054 .80 A8Y29 .80 0C28 .80 TAA263 Direct coupled 3-stage amplifier up to 4-resistance ranges 0-5-500 Kohms
2N3055 .75 | ASY54 .26 | 0C29 .60 600kc. Supply volt.nge 6-! SV ontpnt 10mw Transistor cat-off current 60uA max
2N3133 30 | ASZ15 .70 | OC30 .76 TO72 outline .. 076 Transistor DC current gain 10_350
9N3134 030 | ASZ16 .70 | OC3s .50 TAA293. Medi p to 600k, Sensltivity: 16700 Qv D
2N3391 .20 | ABZ17 .76 | OC36 X Supply voltage 6V. ou'.pn'. 10mW TO74 3333 h l‘;’ e PRICE $10-50
2N3392 .15 | ASZ18 .76 | oc42 X outline . 0-95
2N3303 15 | ASZ20 .25 | OC4d .. TAA320. MOST stage tollowed bvabl-polnr shgc
2N3304 .15 | ABZ21 .40 | OC45 .. Gate-to-source voltage 9-14V. Power dis- TYPE u43s
ON3395 .90 | BCl07 0.125 | OC70 .1 sipation 200mW. TO18 outline .. 0-85 ]
2N3402 0.15 | BC108 01256 | OC71 .. TAA570. Four-stage limiter-amplifier with F.: M. ‘With taut band suspension move-
2N3403 0.15 gcmg 0-8- gg 0C72 . quadrator %ﬁ?cto;{ and hmmote ])l .C. vo}u':;e ment.
2N3404 0.36 C11: . 0c73 . control facility. Nom Amppy voltage DC and
2N3414 .20 | BC118 0.30 | OC75 . 12V. TO74 outline .. 095 Sensitivity 20 Kohms/volt
2N3416 015 | BC13d  0.30 | OC76 . TADI00. AM rveceiver circuit containing all 2 Kohmsfvolt AC.
2N3416 .25 | BC147 0.175 | OC7 .25 active components (except output stage) 7 DC current ranges 50uA to 2-5A.
oN8417 .26 | BC148 .18 | OC78D .20 required to build a complete receiver .. 8185 : 5mA to 3-5A.
2N8702 0.2 | BCl49 .16 | 0C81 .25 S8L403D PLESSEY 3-Watts Audlo Amplifier 81.50 5 AC current ranges 5mA to 9
2N3703 .12 | BC152 .16 | OC81D N 81432A PLESSEY, hmitingIF. Ampliﬂer lnd 7 ACIDC Voltage ranges 2-5 to
2N8704 017 gggg -ég ggggg . F.M. discriminator .. . 80-75 1000V
2N3707 .15 ¢ g N
= ohms,
SN3TI0 018 | BOYw osb | ooid o OUR NEW 1971/1973 CATALOGUE I8 NOW READY S{iesistance ranges ‘; SODIR o
2N3819 0.85 | BCY31 .40 | oci70 .25 AND AVAILABLE FREE OF CHARGE. PLEASE Capacity range 0-5uF.
2N3906 :20 BCY38 .25 0C171 .25 SEND QUARTO STAMPED AND ADDRESSED 3“ e.isstmmenu are supplied with steel carrying case
28702 .50 | BCY34 030 | 00200 .80 ENVELOPE FOR THIS VALUABLE S8OURCE OF and leads.
tection is incorporated As the movement can
28746 02b | BCY72  0.80 | 0C201 080 | prrRRENCE LISTING MANY THOUSAND TYPES ROt B frgiien a0 G e 0
ACLIS 015 | BCZ10 030 | 0C202  0.88 DUCTORS, TUBES, ETC. withs p y
AC125 030 | BCZ11 040 | 0C203 040 | OF VALVES, SEMICONDUCTORS, d . be taken to prevent damage through misuse
AC126 .20 BD121 .05 | OC204 0.40




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 B.I.LE.T. and we’ll send you full details and a free book. B.I.E.T.
has successfully trained rhousands 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.I.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 you'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.

Mechanical
A.M.S.E. (Mech.)
Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Welding

General Dicscl Eng;
Sheet Metal Work
Eng. Inspcecuon
Eng. Metallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
AM.LE.D.

Gen. Draughtsmanship
Dic & Press Tools

Elec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technital Drawing

Building

A.M.S.E. (Elec.)
C. & G. Elcc. Eng.
General Elec. Eng.

Electrical Maths.
Electrical Science

Electrical & Electronic

Installations & Wiring

Compurer Electronics

Electronic Eng.

Radio & Telecomms.
C. & G. Telecomms.

C. & G. Radio Servicing
Radio Amatcurs® Exam,
Radio Operators® Cert.
Radio & TV Engincering

Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIML
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs. _
Gen. Aero Eng.

Management &
Production
Computer Programming
Inst. of Marketing
A.C.W.A,
Works Management
Work Study
Production Eng.
Storckeeping
Estimating
Personnel Management
Quality Control
Electronic Data
Processing
Numerical Control
Planning Engincering
Materials Handling
Opcrational Rescarch
Metrication

Constructional
A.M.S.E. (Civ.)
C. & G. Structural
Road Engincering
Civil Engincering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quanuties

(Write if you prefer not to cut this page)

B.LE.T-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

Published approximately on the 7th of each month by TPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-634 4444, Printed in England by Index Printers,
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (Afsia) Ltd.; South Africa—Central News Agency Ltd.; Rhodesia and Zambia—Kingston Ltd.; East
Alfrica—Stationery and Office Supplies Ltd. Subscription rate (Including postage); For one, year to any part of the world £2-63.

General
C.E.IL.
Petroleum Tech.
Practical Maths.
Refrigerator
Scrvieing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Science
Agricultural Eng,
Gencral Plastics

General Certificate
of Education

Choose from 42

‘0’ and ‘A’ Level

subjects including:

English

Chemisiry

General Science

THEY DID IT-
S0 GOULD You

‘“My income has almost trebled . . . my

life is fuller and happier.”” — Case History

G/321.

“In addition to having my salary doubled,

ﬂy@future is assured.” — Case History
3.

‘““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 the specialised know-
how employers seek. There’s no surer
way of getting ahead or of opening up
new opportunities for yourseif. 1t will
cost you a stamp to find out how we
can help you.

Freel/

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.

Geology

Physics
Mathematics
Technical Drawing

French Complete the coupen (or write if you prefer
Gerncn not to cut the page). We’ll send you full
Spanish details and a FREE illustrated book. No
gfﬂllg\'r e obligation and nobody will call on you. . . but

ussociated schools

haze recorded well

over 10,000 G.C.E.
sticcesses at 'O’ and

A level.

WE COVER A WIDE

RANGE OF TECHNICAL

AND PROFESSIONAL

it could be the best thing you ever did.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

EXAMINATIONS.

Yhave obtained City & Guilds

BIET

Over 3,000 of our Students

Dept B2, Aldermaston
Court, Reading RG7 4PF.

POST THIS GOUPON TODAY

-------------‘
To: B.LE.T., Dept B2, Aldermaston Court, Reading RG7 4PF.
I Please send me book and details of your Courses in

Certificates. Thousands of
other exam successes.

Name.....ocooveevvvecvicenn. T T W T (T T T I
1 BLOCK CAPITALS PLEASE l
l Address........cooovennnn.. oo o T 6 e BB e l

Subj. Of INEETEST ...ouuiiiiiiiiii it e v er e e eeaa e AGE ...........

Accredited by C.A.C.C,

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shail not, without the written consent of the Publishers first given, be lent, resold, hired out or

otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti-
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever.



HI-FI

20 + 20 WATT I.C. STEREO AMPLIFIER

As featured by ‘"Practical Wireless’’ May/June 1972
DEVELOPED BY “TEXAS’ ENGINEERS FOR
PERFORMANCE, RELIABILITY AND POWER
FEATURES INCLUDE: Low profile with specially de-
signed Gardners Transformer. 6—I.C.’s, 10 Transistors,
4 Diodes, 2 Zeners. Low loss P.C. panel. Muiti protection.
Stabilised supply. DIN inputfoutput. 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 144" x 6” x 2" max.
TOTAL COST TO BUILD £28.50 Post 45p.
(Optional teak sleeve available July/August)
TEXAS—HENRY’S VALUE & PERFORMANCE
Henrys are sole U.K. trade and retail suppliers of the
Texas—enquiries invited. ;

HENRY’S RADIO LIMITED B ®
ENGLAND’S LEADING ELECTRONIC CENTRES

ELECTRONIC COMPONENTS TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

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
B TURNTABLES
CHASSIS (Post 50p)
SP25I3 EII 30 HT70 £16-60
MP60 £11:30 MP6IO £15:15
AP76 £20:50 Zero 100S

£41-97
With PLINTH/COVER

LOW COST HI-FI SPEAKERS

E.M.L Size 134" x B3". Large Ceramlc Magnet.
TY PE 150 6 watt, 3, 8 or
s £2-20, Post 22p

TYPE l50 TC Twin cone ver-
sion £2-75. Post 22p:

TYPE 450 |10 watt with twin
tweeters and crossover, 3, 8
or I5 ohms, £3-85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover, 8 and |5 ohms,
£7-70: Post 28p.

POLISHED CABINETS For I50, I50TC and 450 £4-60.

Post 30p.

GL72P £32-95
CARTIPLINTH/COVER
(Post 70p)
GL72PC/G800 £35-95
(HL)AP76/G800 £29-95
HT70 PC/G800 £29-95
MP60 PC/S SM I7-5
2“'—;5P25I3I 00H £19-95
HL)2025 TCI9TAHCD£I4 95
ULTRASONIC
TRANDUCERS

Qperate at 40kc/s up to 100
yds. ldeal remote switching
and signalling. Complete with
data and circuits.

PRICE PAIR £5-90 Post 10p

LATEST EDITION
CATALOGUE

FULLY

detailed and
iflustrated
covering every
aspect of Elec-
tronics—=plus
data, circuits
and infor-
mation

PRICE

POST PAID . @ ,&’S%ekalo
ines
(43&2%) at Special

Low Prices and
Fully Guaranteed

ALK FIVE 10, VOUCHERS
FOR USE WITH PURCHASES

Send to this address—=Henry’s Radio Ltd., (Dept. PW).
3 Albemarle Way, London, E.C. I—for catalogue by
post only. All other mail and callers to ' 303" see below

POWER INTEGRATED
CIRCUITS
SL403D—3 watt with 8 page
data, layouts & circuits £1.50
P.C. Board 60p; Heat Sink 14p
IC12—6 wa;t with data and

circuits
TOSHI A—?.O watt _Power
Amp Module 7
TOSHIBA—IC
£1.50
TOSHIBA—Data
Book No. 42 |

Preampliﬂer

/ Circuits
Op

HIGH POWER AMPLIFIER MODULES
MPAI2 Quzlity transformerless low noise amplifiers
suitable for all Audio, PA and Hi Fi use,
Modern compact designs, PA25 and PAS0
supplled with plug harness for use with

MU442 Power 5
MPA12/3 |8v. 08A 12W. 3.4 ohm. £4-50
rg-:,;\ 2/15 30v. 0-5A. 12W. 12-16 ohm.
MU24/40 Mains unit for | or 2 MPAI2/3
or 15, £4-50

PA25 22-0-22v. |A, 25WV. 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 PREAMPLIFIER AND MIXER
SELF POWERED

All inputs. Adjustable input
and output. sockets,
Tape in and out. Micro-
phone mixing. Suitable up
to 4-PA25 or 2-PAS0.

Price £|o 50 Post

300mwW TRANSISTOR AMPLIF!ER MODEL 4-300
Fully assembled STR Amplifier. Size 5} x
13 X 2in. 1-10mV adjustable sensitivity.
Qutput 3-8 ohms. Fitted Vol. control.
9 volt operated. Thousands of uses plus
low cost.

Price £1-75, p.p. |5p

{or 2 for £3 7.5, 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(No6°2)

[

420 page Transistor Data
(No. 3

340 page Translstor
{No. 4

&Posc etc I5p each. 20p per
or 3 books)

Data

NIXIE TUBES
(Post I5p per | to 6)
XN3, XNI3, GN6 0-9, Side
view with data 85p.
GNP-7, GNP-8 0-9, Side view
with decimal points and data

P
GN4 0-9 End view with
socket and data £1°65

TRANSISTORS, iC’S etc.,
Freelist No.36 onrequest

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kc/s BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREQ
A popular YHF FM Tuner for quality
and reception of mono and stereo.
There is no_doubt about it—VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7

" TOTAL £6-97, p.p. 20p. Decoder Kit £5-97.

Tuning meter unit £1-75
Mains unit {(optional) Model PS900 £2-47. Post 20p
Mains unit for Tuner and Decoder PS1200 £2-62. Post 20p

PUBLIC ADDRESS,
DJ)i05S 30 watt rms Amplifier, 4 inputs, master tone

and volume controls etc. 8 chm output, Cased portable,
£33-50. Post 40p.

DJ70S 70 watt rms version. Cased portable. £53-00.
Post 40p.

DISCOAMP 100 watt rms to 8 ohms. 4 inputs, separate
bass and treble controls, PFL, etc. Cased for cabinet or
rack mounting £76-50. Post 40

McDONALD MP60 fitted to plinth with cover,

SC5MD cartridge to match above amplifiers, £17-50,
Post 70p.

Dj30LIl 3 changing light control unit for above ampli-

Bers 3‘5 X | K Watt. Treble, Bass and Mid range. £33-50,
ost 3

EFFECTS PROJECTORS—Coloured

rotating light patterns.

DISCO COLT 250 watt

Tungsten £22-50

LIQI 50-—50 watt Q.1. £32-50

LIQI 150—150 watt Q.!. £50-00

Complete range
of Disco/PA/
Lighting on dis-
play at 309"

LIGHTING & DISCOTHEQUE EQUIPMENT

SPECIAL!! Anti-Feedback Micro-

he’:\r:; s for all PA/Disco Equipment.
EIGHT GUIDE 64 fbres sheathed
Mono (0-017) £I1 5£(JI per 7d£ metre
Cal: write or phone for details and
Hl FI LARGEST RANGE IN STOCK

—BIGGEST DISCEQUNTS-FREE 12
PAGE STOCK LIST

designed and made for

REF. 16/17

SINCLAIR PROJECT 60 MODULES
~SAVE POUNDS!

Z30 £3-60; Z50 £4-38
STEREO PZ5 £3.98
60 £7-98; PZ8 £5-97 PACKAGE DEALS
PZ6 £6-38; 2 x Z30, Stereo 60, PZS5 £16-75

Transformer for PZ8 £2.95
Active Filter Unit £4-75
Stereo FM Tuner £19-95

IC12 £2:50; QIl6's £8 ea.

Post etc. 20p per item
ALSO IN STOCK
2000 £23°75; 3000 £31-50
Post 50p each

Post 25p
2 x Z30, Stereo 60, PZ6 £18-25
Post 25p
2 X Z50, Stereo 60, PZ8 £20-25
ost 25p
Transformer for PZ8 £2-95
ost 20p
NEW PROJECT 605 KIT £20-95
Post 25p

“BANDSPREAD’ PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard .RF/IF Medule. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
il appearance and performance.
= TOTAL COST TO BUILD £7-98,
p.p. 32p. (Battery 229) All parts sold separately—Leaflet No. 3
‘7T* MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) £6-98, p.p. 35p from stock—Leaflet No, |,

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY’S
Send large S.A.E. with list for parts quote for your circuit or get a Catalogue—it’sall in there!
High Fidetity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LON DON,.W.Z.

1-402 5854

Electronic Components,
Audio and Test Gear Centre

356.EDGWARE ROAD,

LONDON, W.2.
Tel ‘01-402 4736
] 3097 '354” & “'356"° OPEN SIX FULL DAYS A WEEK 9am to 6 pm MONDAY TO SATURDAY

Te

Tel:

P.A., Disco .

& Lighting Centre -
309 EDGWARE ROAD,
LONDON, W.2.

01-723 6963

SLIDER CONTROLS
Top quality. 60mm singles and ganged. Complete with
knobs. 5K, 10K, 25K, 50K, 100K, 500K, | meg, Log and
Lin. 45p each. 10K, 25K, 50K, (00K, Log and Lin ganged.
75p each. Post I-5 [5p; 6 or more 20p.

Mail Orders, Special Bargain
Shop, Industrial Sales p
303 EDGWARE ROAD
LONDON, W.2.

Tel: 01-723 1008/9



