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ALL MAIL ORDER BY
RETURN.C.0.D.SERVICE
WELGCOME

G.T.ELEGTRONIGS

Tel: 01-994 6275

All mail erder and enquiries to 270 Acton Lane, Ghiswick, London W4 5DG

V.A.T.

Unless otherwise stated all prices are
exclusive of VAT. Please check
whether the goods you are ordering
are 25% or 8%. Carriage orders under
£5 please add 33p. Order over £10
post free in UK. only. This to be at
our discretion.

SEMICONDUCTORS | 7552 i fvams o
Thes e e
AAZi2  25p | BC214  14p | IS100 15p 5p | 2N2646 so
AC107  35p | BC214L 15p 15103 15p | TIP32B  77p | 2N2846 £1-50
AC125 25p | BC238 \MJMO 50p | TIP33B £1-06 | 2N4904 25p
AC126  25p | BC239 15p‘ Mdagl  95p | TIP34B £1.62 ) 2N29g5  30p
ACi27  25p | BC300  30p ,'MJ2801 £1-25 | TIP35B £2-71 | 2N2006  25p
AC128  25p | BC301  30p | MJ2901 £1:95 | TIP36B £3-50 | 2N2907  25p
AC176  25p | BC302  30p | MJE340 50p | TIP41B  78p | 2N2926  13p
AC187 27p | BC303  35p | MJE370 75p | TIP42B  95p | 2N3053  25p
AC188  27p | BCY31 35p | MJE371 9op | TIP20C  £8p ' 2N3055  50p
ACY17 25p | BCY32 95p | MJE520 65p | TIP30C  72p | 2N3232 £1-35
ACY18 25p  BCY33 60p | MJ2955 £1-20 | TIP31C 80p : 2N3525 £1-10
ACYis 25p | BCY34  65p | MJE3055 75p | 1IP32C £1-00 | 2N3553 £1:40
ACY20 25p  BCY38 65p | MM1613 45p | TiP33C £1-20 | 2N3643  30p
ACY21  25p | BCY3 95p | MM1712  60p | TIP34C £1-80 | 2N3702 12p
AD140  60p | BCY55 £1-50 | MPFio2  45p | TIP35C £3-60 | 2N3703  12p
AD142  60p | BCY70  20p | MPF103 TIP3sC £3-74 | 2N3704  12p
AD161  45p | BCY74  20p | (2N5457) 35p ; TIP41C  30p | 2N3705  12p
AD162  45p | BCY72  20p | MPF104 TIP42C £1:00 | 2N3706  12p
AF114  25p | BD121  75p . (2N5458) 35p | TIS50  4op | 2N3707  12p
AF115  25p | BD123  85p | MPF105 ZTX107 15p | 2N3708  14p
AF116  25p | BD124  70p | (2N5459) 40p | ZTX300 15p ; 2N3709  14p
AF117  25p | BD131  40p | OA47 10p | ZTX500 16p | 2N3771 £1-50
AF118  s0p | BD132  50p | OA70 10p | ZTX501 20p | 2N3772 £1-60
AFi24  30p | BD135  50p | QA9 10p | ZTX504 50p | 2N3792 £1-80
AF239  60p | BD136  50p | OAB1 10p | ZTX531 20, | 2N3794  30p
BA102 30p | BD139  75p | OA90  10p | ZTX550 25p | 2N3819  35p
BA112  50p | BD140  87p | OA91 10p - ING58 8p | 2N3820  55p
BA114  16p | BD153  80p | OA200  10p | IN914 8p | 2N3823  70p
BA155 16p | BD156  80p | OA202  10p | IN916 8p | 2N3866  85p
BA156  15p | BDY17 £1-50 | OA210  35p | IN40O 8p | 2N3004  22p
BC107 13p | BDY18 £1-75 | OA211  35p | IN4002 9p | 2N3905  25p
BC108  12p | BDY19 £1-90 | OC16 90p | IN4003  9p | 2N3906  25p
BCi09  14p | BDY20 £1-20 | OC19 85p | IN4004  10p | 2N4014  BOp
BCi09c 16p | BF152  20p | OC22 55p | IN4005  12p | 2N4036  62p
BC113  13p | BF166  .30p | OC26 65p | IN4006  14p | 2N4037  4dp
BCi114 13p | BF178  35p | OC28 60p | IN4007  16p | 2N4058  14p
BC115  15p | BF180  35p | OC35 60p | IN4148  7Tp | 2N4059  14p
BC116  15p | BF194  16p | OC36 65p | 2N696  25p | 2N4060  12p
BC117  20p | BF185  16p | OC42 40p | 2N697  25p | 2N4061  12p
BC118  15p | BF196  16p | OC44 20p | 2N698  25p | 2N4062  12p
BC119  30p | BF197  16p | OC45 25p | 2N706  12p | 2N4126  18p
BC143  25p | BF200  35p | OC70 15p | ZN706A 14p | 2N4286  25p
BC147 12p | BF22 18p | OCn1 12p | 2N708 15p | 2N4287  25p
BC148 12p | BF244J 18p | OC72 20p | 2N929 22p | 2N4288 27p
BC149  12p | BF245  45p | OC75 25p | 2N930  20p | 2N4283  30p
BCl49c 14p | BF259  S5p | OC76 25p | 2N1132  25p | 2N4290  25p
BC157  14p | BFX28  30p | OC77 40p | 2N1302  30p | 2N4201  32p
BC158  14p | BFX34  30p | OC81 25p | 2N1303  30p | 2N4302  45p
BC159  15p | BEX85  30p | OC83 25p | 2N1304  30p | 2N4dd4 £1-90
BC167 14p | BFX86  30p | OC84 25p | 2N1305  30p | 2N4871  35p
BC168  14p | BFX88  30p | OC139  30p | 2N1306  30p | 2N4903 £1-30
BC169  14p | BFY{10 35p | OC170  25p | 2N1307  30p | 2N4919  90p
BC169c  15p | BFY44  50p | OCi7T1  30p | 2N1308  30p | 2NS069 £1-30
8Ci72  13p | BEYS0  25p | OC200  €0p | 2N1309  30p | 2N5191  86p
BC182  12p | BFY51  25p | OC201  60p | 2N1613  30p | oN5192 £1-20
BC182L 12p | BFY52  25p | OC202  75p | 2N1711  30p | 2N5i94 £1-10
8C183  12p | BFY53  25p | TIP29A  45p | 2N1890 60D | 2N5195 £1-40
BC183L 12p | BFY90  65p | TIP30  55p | 2N2146  15p | oNspas  4sp
BCig4  12p BSVES T0p | TIP3IA 57p | 2N2147  90p | 5Nso5  S5p
8C184L izp | BSW63 @5p | TIP32A 69p | 2N2160 80P | HNso03 50p
BC185  35p | BSWes 80p ' TIP33A £1-00 | 2N2217  25p | oNs4s7  35p
BC186  27p ) BSX18  15p | TIP34A £1:40 | 2N2218  25p | oNsa5g  35p
BC212  12p | BSX20  15p | TIP35A £3-20 | 2N2219  25p | yNg wp
BC212L 14poSX21 25p | TIP36A £3-50 | 2N2222 20D | pNsags  55p
BC213  12p | BY127  20p TIPMA T0p | 2N2222A 25p | oNZgg0  .55p
BC213L  12p ' BY164 GSp TIP42A 85p | 2N2306  70P | 5Ns555  65p
QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+20% 2N5777  40p
H SN7447 £1-50 | SN7481 £1-25
I} Stﬂ[} S davailanie SN7448 £1-75 | SN7482  87p
SN7450  20p | SN7483 £1-00
N7400 18p | SN7411 23p | SN7430 20p | SN7451 20p | SN7484  90p
SN7401 18p | SN7412  22p | SN7432 42p | SN4753 20p | SN7486 45p
SN7402 20p | SN7413 40p | SN7433 70p | SN7454 20p | SN7480 75p
SN7403 20p | SN7416  30p | SN7437 50p | SN7460 20p | SN7491AN
SN7404 20p | SN7417 30p | SN7438 50p | SN7470  30p £1-00
SN7405 20p | SN7420 20p | SN7440 20p | SN7472 30p | SN7492  75p
SN7406 30p | SN7422 38p | SN7441AN75p | SN7473  d40p | SN7493  75p
SN7407 30p | SN7423 3Bp | SN7442  75p | SN7474 M0p | SN7494 80D
SN7408  20p | SN7425  38p | SN7443 £1-00 | SN7475 55p SN7495 80p
SN7409 40p | SN7427 42p | SN7445 £1:70 | SNT476 SN74%6 £1-00
SN7410  18p | SN7428  50p | SN7446 £2-00 | SN7480 nop' SN7497 £2:25

S.C.R.s TRIACS
CRS1/05 40p TXL228B 8A 402;/
CRS1/10 56p 35p
cRo oo |30 £
CRS1/40 65p | SC45D £1:70
CRS1/60 90p gg;gg £210
SRS S2p { Scs0e £2:70
CRS3/20 62p | BiaC 2%p
CRS3/40 g0p | — "
CRS7/400 £1-00 LINEAR I.C.s
CRS16/100 85p LMR304 Neg chtzas::
CRS16/200  90p eq
CRS16/600  £1-60 | “Miothe 2 VRl
C106B 45p £2-
C106D 70p | LM723C 2-37V,
"40669 90p| 150mA
TIC44 35p Voltage Reg. .
2Naaty £1-80 | MFC4000 250mW
BT10/500A  90p |  Audio 75p

TaASOO 5 Wan99

BRIDGE P

RECTIFIERS | 709C Op

1L To88 asp
W02 1A 200V 38p
BYi64 1-4A 200Y e Onme S
p
MDA952/2 6A 74;,AC Dual 091_20
100V 80P | 745¢C Op Amp
1L 75p
ZENER DIODES | ZN4fé Radio L.C_

BZY88 Seri 1-25
':SOmW TAD100 Radio I.C.
3-3V-33V, 5% 1ip C“i\nc. 4Filter £1-90

1-5W range 25p 301 £1-5
10W range  45p gﬁ%;g g gg
L.E.D. gAaOss 619- 00
TIL209 atp | SASE 2%
HP5082 28
P | CA3075 £1-60
MA2082R 20p CAggggE £1-90
A 3090 £4-85
L.D.R. MC1303L  £2:20
ORP12 60p e 1ggng° £2-8
76660
NES555 Timer 30p TBA120 65p
TO3 VOLTAGE REGULATORS
LO05 5V 650mA
LO36 12V 600mA
L037 15V 450mA £1-60 ea.
VEROBOARD g
0- 0-15
24 x 3% 32p 23p
21 x5 Bp 35p
i iop b
X P ]
17x2% £1-05 78p
i g o
x . —
PIN INS. TOOL 12p 72p
SP.F. CUTTER 52p 52p
100 PINS SS I0p 30p
100 PINS DS 30p 30p
500 PINS SS £1-55 £1-55
500 PINS DS £1-55 £1-55

BNC PLUGS at 35p each

UHF (N) PLUGS at 50p each.

U.H.F. V.S.W.R. probes ex U.H.F.
transmitters £5 each + 8% VAT

All the above are new in original packets .
Please add 8% VAT P & P 30p.

POTENTIOMETERS

Linear or Log Single Double
Rotary Pots 17p 45p
Rotary Switched 25p -

*

MULTICORE CABLE.
per yard+postage by weight.

20 way 14/0076 + Screen at 70p

* SPECIAL OFFERS *x «x

KOKUSAI MECHANICAL FILTER. 455 Kc/S, 6 Kc/S

overali. Ideal for A.M. £5 each INC VAT. Postage 33p each.

MULTICORE CABLE. 25-way,

individually screened.
14/0076. £1-00 per yard+V.A.T. Postage by weight.

3 CORE PVC INSULATED MAINS CABLE. GREY
ML6°650. 3x7/0-2mm. Price 100m-£4-50. 1,000m-£35. 10,000m-

TRANSFORMER 240V A.C. Primary 1185-0-1185V at
360Ma Secondary £124+8% VAT+£1-50 postage.

METAL OXIDE RESISTORS TR4/5/6 in stock. All
values. 1-off price 3p each. Discount on quantity.

8% VAT,

OMRON OCTAL RELAY 240V A.C. 3P c/o T5p each+

10 TURN TRIMPOTS by Bourns, Mec, Painton, etc. All
values in stock. 50p each. Discount on quantity.

SLEEVING 2000 pieces approx, size ¥ x 2mm. Price £1-00

+33p P&P+VAT 8%

* % SPECIAL OFFERS %%

MINIATURE MAINS TRANSFORMER.

PRI 240V. SEC. 12V, 100Ma Manuf Hinchiley

Size. 36 x 45 x 40mm. F.C, 53m

Price 1-65p. 100 BOp ea. 1,000 50p ea. 10,000

40p ea. 8% VA

MINIATURE MAINS TRANSFORMER.

Primary 115/240v Sec. 18v/250 Ma at B0p ea.

+ VAT & postage 33p, 8% VAT.

MULLARD POT CORE TYPE FX2241 at

60p ea. + 33p p.p. 8% V

24V D.C. SOLENOID hy MAGNETIC

DEVICES 60p each. 2 long x § x &in. +

8% VAT.

240V. A, C SOLENOID. Reversible opera-

goon twin coil. Size approx. 23 x 14 x 1%in.
P.

30 unmarked OCT1 transistors £1-00

25 Unmarked 250mW Zener diodes, 47V,

5-1V, 6:2V, 7-5V, 8:1V, 10V, Measured and

tested £1-00

Please state voltage required.

50 GE Diode OAA47 equivalent. £1-00

8uF 600V WKG PAPER CAPACITORS,
ideal for Strobe Constructors £1-50 each
+ 8% VAT + 33p post.
Many other values of PAPER CAPACI-
TORS in stock. Phone for details.
JACKSON AIRSPACED CAPACITORS
to suit fin. spindle:

100pF Two Gang at §5p + 25% VAT

500pF Two Gang at 75p + 25% VAT

MULLARD TUBULAR CERAMIC UHF
TRIMMERS (PROFESSIONAL)

Type 082  0-8-2-2p l

801 0-8-2-2p Price 10p ea.

991 0'5-1-3p J e
QUANTITY DISCOUNTS PLEASE TELE-
PHONE
1000pF Feedthrough capacitor 5p ea.
Minlsature tubular P.C. trimmers

6-30pF 10p 2a.
4p c/o Varley 70052 relay 50p ea.

Gold Flashed professional TRANSISTOR
QOCKETS. To suit small signal TO18,

etc 30 for £1:00 + 8% VAT.

W. WOUND POTS 1(-100KQ at 30p each

Coivern or Reliance styles 4+ 25% VAT

VERO EDGE CONNECTOR 24 way 1"

pitch 30p each + 8% VAT. All the other

sizes in stock,

SIEMENS VARLEY RELAY 4P C/O

700 Q2 24V 50p each,

PLESSEY RELAY 2 P C/O 6V operation

40p each.

MODERN DISC CERAMICS £1-00 a

hundred, £38-00 a thousand + 25% Vﬁ)T.

Phone or write for list.

ACCESSORIES

DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin

14p. Mica Washers + 2 Bushes (TO3 or

TOG66) 4p.

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE & P.K, SCREWS

AB7 23" Long 51" Wide 14” High 35p
ABS8 4 47 13 35p
AB9Y 4 23" 13 35p
AB10 4 53 147 55p
AB11 L 2" 2" e5p
ABf2 3" 2" 1” 50p
AB13 [ 47 2” 1Ip
AB14 7 5" 24" $0p
AB15 8" 8" 3" £1-16
AB16 10" 7 3” £1-32
AB17 107 4" 3" £1-10
AB18 12" 5" 3” £1-32
AB19 12”7 8” 3 £1-830

ALUMINIUM BOXES WITH SLOPING

TOP PANEL—IDEAL FOR PRE-AMPS,

ETC., USING SLIDER CONTROLS

AB20 8” Long 9” Wide 3+” High at back £2-20
2” High at front 6”7 Slope to front

With P.K. Screws
AB21 As above but 10” long £2-20
AB22 As above but 12” long £2-60

a particular component.

Education Authorities, etc.

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday.
We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining

01-994-6275

C.0.D. service welcome. Aill mail order by return. Official orders welcome to Government establishments,
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PRACTICAL VL. 91 NO. 6

WIRELESS .=
OCTOBER 1975

'BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUGTOR

EDITOR
Lionel E. Howes, G3AYA @ NEWS & COMMENT
ASSISTANT EDITCR 454 MAKING LIFE EASIER—Editor's comment

Eric Dowdeswell, GAAR 455 NEWS .., NEWS...NEWS...
459 HOTLINES on recent developments by Ginsberg

ART EDITOR Peter Metalli 479 NEXT MONTH IN PRACTICAL WIRELESS
484 CQICQ!ICQ! CQ! CQ!
TECHNICAL EDITOR 488 PRODUCTION LINES by Colin Riches
Sam Lewis B.Sc. (Eng.) . .
501 LETTERS-—Readers’ views
PRODUCTION & NEWS EDITOR 502 ON THE AIR—
Colin R, Riches 502 Broadcast Bands, SW-—Derek Bell

505 Broadcast Bands, MW—Char/es Molloy

TECHNICAL SUB'ED'TOEEH Tull E 506 Amateur Bands—Eric Dowdeswell, G4AR

506 TELEVISION—the October issue
TECHNICAL ARTIST -

Alan Martin
@ CONSTRUCTIONAL
SECRETARIAL  Susan King - - 456 ApD-ON ‘Q’ MULTIPLIER—R. A. Penfold
01-634 4203 Roy Smith 469 MINIATURE 2m EQUIPMENT—Part 2: Preamplifier—
W.H. Bond, F.R.C.S., G3IXGP
CLASSIFIED ADVERTS 474 TAKE 20 No. 72—Trafficator Audio Repeater—David
. 01-634 4301 Colin R. Brown ° Andrews
480 IMPROVE YOUR BUDGET STEREO SYSTEM-—Part 1—
. B. Barnard

Published by IPC Magazines Ltd., 485 AIDS TO IMPROVED RECEPTION—Part 1—C. Heath
Fleetway House, Farringdon Street, - 490 VARICAP ABSORPTION WAVEMETER—H. 5. Wood,
London EC4A 4AD.  Tel. 01-634 4444 - T. Eng. (CEl) MITE, G8SX

Binders (£1:90) and indexes 30p {(inc. . . OTHER FEATURES

Dovt’ ot Cortton Horbe aves Goms 465 YOUR CONTINENTAL HOLIDAY RECEPTION 3

Queen Street, London, WC2 5DD. 466 TECHNICROSS No. 11—Puzzle

477 GOING BACK—Equipment of Yesteryear—Colin Riches
BACK NUMBERS 493 ELECTRONIC WRISTWATCHES—J. B. Dance :
We regret that we are unable to supply 509 IC OF THE MONTH No. 54—Motorola MC14440 CMOS Clock .

back numbers of Practical Wireless.

* Readers are recommended to enquire

- at a tputf:lic Iibra_rfy t% seke copi;zs. Re; o SPEC'AL EXTRA! ---8-PAGE SUPPLEMENT —J
quests for specific back numbers o
Practical Wireless and Tefevision only - - SIMPLE HOME PRO]ECTS NO. I
can be published in our CQ Column.

COPYRIGHT AND QUERIES
® IPC Magazines Limited 1975, Copyright in ali drawings, photographs and articles published in “Practical Wireless” is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by “Practical Wireless” to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs, All correspondents expecting a reply should enclose a stamped addressed envelope.
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WHARFEDALE Denton | L/Spkr  £39-10 Pr £26-95
WHARFEDALE Dentor: 2XP L/Spkr £57-29 Pr £43-95
WHARFEDALE Linton 3XP L/Spkr £79-6% Pr £59-95
FANE Ambassador 35 L/Spkr . £103-00 Pr £79-95
FANE MARQUESS 30 L/Spkr £86-75 Pr £57-50
FANE Modei One Spkr Kit £27-75 Pr £21-95
WHARFEDALE Linton Il Kit £33.45 Pr £22-50
WHARFEDALE WHD20 Cassette £120-00 £89-95

{ AKAI TAPE UNITS

H UGE Dlscou NTS oN Rec. Price RSC Price D l sco B SYSTEM

Cs30D £105-59 £77-50
LEADING BRAND HI-Fi C534D £137.50  £99-95 40 WATT

GXC39D £186-50 £132-95
Full labour and materiai LOW DEPOSIT CREDIT TERMS | gxc39 £205-50 £144-9%
guarantees for |12 months Rec. Price RSC Price GXC75D £258.50 £181-95
LINEAR 202 Amplifier 45-40  £28-95 | Ssttes Ty b
LiNEAR 505 Amp 5 -+ 5w £22-85 £19-95 GXR82D £162-50 £116-95
AUDIO FIDELITY Model 60 Amp  £69-45  £53-95 | 2/ rres ey
WHARFEDALE LINTON Amp £78-85 £57-95 ‘. .
LEAK 2100 Amplifier £138-60 £107-95 Consisting of Twin BSR T/tabie Console
LEAK 2002 Cassette £i61-46 £125-95% TURNTABLES \Svith Pre-amp and buikft-in Power Qutput.
LEAK 2030 L/Speakers £109-38 Pr £85-95 | GOLDRING GLTS with G800 £39-95 | §otel SRORy fides. Sep, Bass
LEAK 2060 L/Speakers £96-65 Ea £74-95 Cooove but with Plinth and ¢51.95 | and Treble controls. Mic. Vol. control,
LEAK 2000 Tuner/Amp £223-96  £172-95 | PIONEER PLI2D with Plinth e b et gy s e
ROTEI RX152 Tun/Amp £109-39  £79-95 | gand Cover ' - £48:50 | Rexine covered cabinets.  £99+99
ROTEL RX202 Tun/Amp £124-42  £89-95 | Cover plus G850 Goldring carr. £3 '
ROTEL RX402 Tun/Amp £169:93  £120-95 | _ Cartridge £22-95 | Terms: Den. £1599 and 18 fortnightly
ROTEL RT224 Tuner £7250  £51.95 | GARRARD spas M. IV with oo R Tom W

R . mn an over plos

ROTEL RT324 Tuner £92-50 £66-95 Cart. £29-95 MOB“_E Dlsco

PLINTH AND COVER

CONSOLE

for
Garrard 8P2%
BSR MPG0

£3.75

Carr. 50p

or

BASF CASSETTES &inrPraee

CARR FREE
LH CASSETTES SUPER SM CASSETTES

TITAN

SPEAKERS

GROUP/DISCO

MIC.. JACK, PHONE JACK, MON-
ITOR VOL. CONTROL. MONITOR

Treble Control % 13db, Selector switch for
Crystal P.U. or Tape/Radio. For speaker
output impedances of 3 — 15 ohms. For
standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
fascia plate and matching control knobs.

COMPLETE XIT OF PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT and
COMPREHENSIVE WIRTNG DIAGRAMS & INSTRUCTIONS £|4_9 Carr
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p

as illustrated £19-50.

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy constructioni. Latest high eﬂic:ency ceramic

Rec. Price RSC Prlce Rec. Price RSC Price SELECTOR DECK (1) Vol. Control,
1o 19 Bec. Price  BRSC Price | PECK (2) Vol. control, Mic. Vol. Control,
50 98p 65p 3. 06 4-99 1-08 80p 3 50 6-75 | T12/3512" 35w £10-95 | Treble Control, Bass Control and ON/
90 - 3 90p 3:99 6-99 1-40 1:05 4-75 8-95 | T12/60 12" 60w £20-00  £14-95 | OFF Swie T,m‘;,?;’sf“ " £59.95
€120 1-87 1-20 5-50 9-90 |-54 1-46 6-75 12-95 | £1Z/100127 100w  £35-00  £37-95 '
. T15/70 15” 70w £27-00 £19-95
Also Shure Cartridges, Basf Tape, Koss H/Phones, stc. | 115/100 15” 100w £38-50  £27-95 | Terms: Dep. £7- 95 and 1§ fortnightly
Prices of above correct at Aug 19 1975 TI8/10D 18” 100w £42-50 £29-95 paymts. £3-33 Total £67-89.
A IS UGN Hi-Fl SPEAKER | POWER (SLAVE)

Controls: Bass, Trebie, Vol. and Bal. 10 Transistors pius Diodes. Output
rating LH.F.M. Frequency range 20-20,000 c.p.s. Bass Control # 12db. ENCLOSURE AMPL'F'ER Ioo WATT

Simulated Teak = Suitable for

finish. use with
Sizes approx. above or
Carr, 50p. per : other

enc. or e DISCO-
MES 13x04%64in. £4:50 Consoles.
JE8 16x1Ix9n. £695 | Also for increasing output of lower-

Both cut for 8in. speaker. powered Amplifiers.

SEiI0 25x16x9in. £10:25
Cut for 10in. and Tweeter

SEI2 25x16x9in. £10:25

£39-95

Terms: Dep. £5:11 and 8 mthly paymts
of £5:11 (Total £45-99)

carr. £1

magnets. Plasticised Cone surround. *“D” or “T”
indicates Tweeter Cone providing extended fre-
quency range up to 15,000 c.p.s. Impedance 3 or
8-15 ohms. PLEASE STATE CHOICE.

Exceptional perlormances at low cost.

HFS08T 8” 10W £2.06 HFI20D 127 15W 27350
HF102D 10”7 10W 2395 HF126 127 15W £0-25
HF120 12”7 15W £6:05 HFi2D 12”7 15W 29065

AUDIO FIDELITY FRI SPEAKER KIT

Response 30 Hz-15 KHz. Rating

3 w AUDIOTRINE Hi-Fi SPEAKER SYSTEMS
| ensure surprisingly realistic reproduction.
£10-25 ¢ i

15 watts in sealed cabinet. Imp.
8-15 ohms. 8” Bass Unit with
P.V.C. Cone surround for ulitra
low resonance. Pressure Tweeter.
Printed Circuit. Inductive/Capaci-

tive Cross-over. Damping Ma- resonance of 30 c.p.s. Tweeter cone is fitted to extend
-tTerlal. S‘irews high note response. Frequency range 25 Hz to 15 KHz.
v 61364 22, i O it 035 61 89,28

’ . X 'W. with parasitic Tweeter. £7-00 es. .
%ﬁ%{ﬁu‘ £18-50 rair %‘?{; Response 25 Hz to 15 KHz, Gauss 13,000 Tmp 8-15 0 £ |2 50 .

Cut for 12in. and Tweeter
Consisting of matched 12in. 11,000 Gavuss 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smeoth
response and extended frequency range £7 9 Carr
OR SENIOR 15 WATT INCLUDING
m HF123 13,000 GAUSS SPEAKER
AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER
A full range 8in. 10 watt unit for excellent sound gquality,
in suitable enclosure. Roil P.V.C. cone surround and

long throw voice coil to achieve very low fundamentat

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

FULLY GUARANTEED. Impregnated and Interleaved whoere necssuary.

SELENIUM

Priciarien 200-350v, 500/s. Berasnsd RECTIFIERS
ALL PRICES INCLUDE V.A.T. TOP SHROUDED DROP.-THROUGH TYPE £3-19 F. W. (Bridgsd)
IDGET CLAMPED TYPE 250-250v. T0mA 6-3v. 2a. 0-5-6.3v. 2a. £22-80 £ AUTO (STEP UP/STEP DOWN) TB.AHSFORKERS - "
250v 80mA 6:3v. 2a. 2175 | 280-0-250v, 100mA 6-3v. 3-5a. £2-90 | 0-110/120v. 200-230-250v. 50-80w. £2-80 All #8/12v. D.C.
250-0-250v. 60mA 6-3v. 2a. £1-85 | 250-0-250v. 100mA 6-3v. 2a. 6:3v. la. 23-20 | watts 8520, 250 watts £8-87, 500 watts iﬂ 84 ountput. Max. A.C.
FULLY AHROUDED UPRIGHT MOTUNTING 350-0-350v. 80mA 6:3v. 2a. 0-5-6-3v. 2a. £3-20 | CHARGER TRANSFORMERS input 18v.
250-0-250v. 60mA 6-3v. 2a. 0-5-6-3v. 2a. £2-60 | 250-0-250v. 100mA 6:3v. 4a. 0-5-6-3v. 3a. £4-35 | 0-9-15v. Lia. £2-03, 24a. £2-28, 3a. £2-32, 5a. 2284, s, 45p. 2a, 57p.
250-0-250v. 100mA 6-3v. 4a. 0-5-6-3v. 3a. #£4-35 | 8300-0-300v. 100mA 6-3v. 4a. 0-5-6-3v. 3a. £4-35 | 6a. £3-19, 8a. £3-48 3a, 65p. 4a, 85p.
300-0-300v. 130mA 6-3v. 4a. C.T. 6-3v. 300-0-300v. 130A 6-3v. 4a. 0-5-6-8v. 1a OUTPUT TRANSFORMERS 5, £1.15.
1a. for Mullard 510 Amplifier £6-20 suitable for Mullard 510 Amp. £5-20 { Btandard Pentode 5000 to 3 ohm, or 7000 ochm to
350-0-350v. 100mA 6-3v. da. 0-5-6.3v. 3a. 24-36 | 350-0-350v. 100mA 6:3v. 4a. ¢-5-6-3v. 3a £4-85 | 3 ohm £1-12, Push Pull 8 watts EL84 to 3 okm or L.F. CHOKES
850-0-350v. 150mA 6-3v. 4a. 0-5-6-3v. 3a. 2520 | 350-0-350v. 150mA 6-3v, da. 0-5-6-3v. 3a, 8520 | 15 ohm £1-68; Push Pull 10-12 watts 6v. 6 to § 150mA, 7-10H, 230
425-0-426v. 200mA 6-3v. da. C.1. 5v. 3a. £0-85 FILAMENT OR TRANSISTOR POWER PACK ohm or 15 chm £2-61; Push Pull 10-12 watts to Q £1-28; 100mA4,
425-0-425v. 200mA 6-3v. 4a. 6-3v. 4a. bv. 3a. Type: 12v. la. £1-16, 6-3v. 1-5a £1-08, 6-3v. 2a. | match 8v. 6 to 3, 5, 8 or 15 ohm £2-72; Push Pull 10H, 200 € $1°10;
£10-00 51 1063v 38 $1-70, 6-3v. 6a.£2-80, 12v. 3a, or 24v. | EL84 to 3 or 15 ohm 10-12 watts £2-:81; Push 60mA, 10H, 400
450-0-450v. £10-45 | 1-5a. $2-60 0-9-18v. 1ia. £2-28, 0-12-25-42v. 2a. | Pull Ultra Linear for Mullard 510 etc. £4-80;. Q2 41p.

250mA 6-3v. 4a. C.T. bv. 3a.
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L
X il
i

Ukniu listed below

(a) DISCOMASTER TWIN

TURNTABLE CONSOLE with

integral 100W amplifier

(b) PAIR _OF Hi-FI HEAD
PHONES

(c) MATCHING “MIKE’

{d) PAIR 50 WATT SPEAKERS
Black Rexine covered
Cabinets Size approx.

TDI DISGO
CONSOLE

Incorporating twin BSR MP60 type |
turntables and Sonotone or Acos
Cartridges with diamond sfyli.
Separate Vol, controls for each
turntable. lso MONITORING
FACILITIES, plus Treble and
Bass Controls.” Separate input
for ‘mike’ with vol. control.
Black Vynide covered
Cabinet with Hd,

=
gl
%)

f | 1..
¥ HEADPHONES
MICROPHONE |

i/
e MR

diamond stylf.
‘plifier, complete with lid. Or Deposit £13-85 and

STEREO VERSION E£I55

PEAKER
(IHIOHEHGTHITIH)
TWIN

URNTABLE
ITH PRE-AMP.
and POWER AMPLIFIER
Comp
SRR £12-18 (Total £236-37)

lete with lid

STEREO“VERSION OF ABOVE

of Above System T DEPOSIT £20

Or DEPOSIT £34-85 and £2o9.95 a:dmfs fortnightly £|25.00

{ 18 fortnightly pymts. payments £6-71 Carr. £1-60
Carr. £3-50 (Total £140-78)

s, £169°09

(a) (b) () &
DEP. £19:99 & 18 fortnightly.

() Carr. £3-00 Or DEP, £0-05 and
payments of £9-75 (Total £195-49).

[
18 fortnightly pymts. £83 95

£5-11 (Total 8101-98) Carr. £1-50

TD2S STEREO VERSION

DISCOMASTER TWIN TURNTABLE POWER CONSOLE  £119-95

Twin McDonald MP60 type turntables. Somotome or Acos cartridges with
Facilities as TDI Consale but with built-in 100 watt Power Am-
18 fortnightly payments £8-78 (Total £1356-89)
or DEPOSIT £25 and 18 fortnightly
pymta #8-30 (Total £174-40). Carr. £3

Carr. £2-50

R.S.C. COLUMN SPEAKERS

All types 15 Ohms covered in Vynide & Vynair
TYPE C132 40-50 WATTS £27-95
Incor i two i y efficient
18” x 8" speaker units. Dep. 8395 and 8
monthly payments £3-50 (Total £31-85)
Carr. 65p

INTEREST on Credit Purchases
REFUNDED settled in 3 months

SUPER MINSTREL 10 W GUITAR AMP.,

Incorporating Tremolo and 10”7 Speaker. Output 10 watls
R.M.8. Continuous. 3 Jack Inputs for Microphons aud Instrument.

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS
TYPE (8/70 70 WATTS. Fitted three
12” 25 watt Highly sensitive high flux
speakers with high power voice coils.
Rize approx. 54” x 14” X 11”, Dep. £5'11 &

8 mthly pymte.
(Total £48-89) Carr. 85p

£5-11

£39.95

CRESGENDO
SPEAKERS

FULL RANGE
AVAILABLE AT
ALL BRANCHES

FANE ULTRA HIGH POWER SPEAKERS & KITS

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

‘POP’ 100 ‘POP’ 60 | ‘POP’ 50
18” 100 Watt 15” 60 Watt | 127 50 Watt
14,000 gauss 14,000 gauss 13,000 gauss
8/i50 8/15 815 ’
£35.95 | £18.95 |om D500
Dep:£7-05 and 8§ Dep. 24-17 and 8 | for pairs Dep. £5-90

& B mthly pymts
£3-16. Total £8118
PAIR SUITABLE
ALL PURPOSES

HIGH POWER
TWEETER PHS0 4

mthly payments monthly paymentas.
£4-00 (Total £89-95) | 2217 (Total £21.58)

FOR BASS GUITAR, ELECT. ORGAN, ETC-

“POP’ 25]T 12" 25W

Dual cone.
15 ohm [mp. £1 0.99 Response 3KHz-20KHz
(NotforBass with 2 to 4 mid. Non

Guitar use).

Terms for Pairs: Deposit £3-90 eleciy fiter |avallable bp)

and 8 mthly paymts of £2-75 g%aﬁ\i;’fn £6 65
(Totul_£25-60). Trap 802 "

Maing Neon Controls; Volume, Tone, T Bpeed,

=——u Intemi-ty. \ £2 9 99
) Elbpani e Had”
FAL MAESTRO 2S7B2Ese £55-95 5

For Lead Guitar, Mic, Gram, Radio, Tape (Not for use with Bass instruments)

Inc. 3 Inputs and 2 vol controls.plus Treble & Bags, TREMOLO with assoclated

controls. Attractively finished in black with silver-finished fascia. Compact size

Fitted carrying handle. Deposit £925 and 8 mthiy payments £8-76( Total £63-33)
Rating 50 watts. 3 inputs, 2 vol.

P“ANToM 5 confrols. Basgs, Treble, Presence £59.95

Dep. £7-95 & 8 mthly. pymts. £7-48 (Total £67-79). Carr. $1-50

FAL PHASE 50-4 AMPLIFIER 50 WATT

Solid state. 4 Sep. controlled inputs Plus master vol. control. Ind.
Bass and Treble Controls. Protection against serious ofp overloading.

Consisting of 12” 13,000 Gauss Bass
Unit. HPX1 Cross over and PHSO0.
requires pair in one
cabinet). Terms: £2| .50
pyts. £2-75 (Total £25)
HIGH QUALITY LOUDSPEAKER UNITS
112/2 50-WATT Fitted pair of 12" T
30 watt high flux speakers. Imp.
£5.11 and 8 monthly payts. of £5-11. Total £45:99.
15 ohms. Terms: Dep. £3-95 and
pymts. #£3-37 (Total

ALL PURPOSE FULL RANGE

Tweeter as above. Imp 8/15 Q (Bass Guitar

Dep. £3 x 8 mthly.

ALL 2-TONE VYNIDE and VYNAIR FINISH ‘lit
8-15 ohmis. Car. £1-50.Terms: Dep.

L.12/50 127 50 WATT 13,000 lines

230‘:"9‘1}‘)13'@1"_ 55p. £25'95

A powerful high quality unit for lead,
rhythm guitar, vocalists, gram, radlo, tape.
50w Peak OfP rating. Not for Bass Guitar.

%Two Fane heavy duty high fux 12in. spkrs.

Q/p for spkrs. 8 to 15 ohma. S_ize 17”7 x 77 x T4”. 200-250v. A.C. ING LE MACH'NES l S E CA‘21 £7995
ins. Of/p 50w Music. D t £8:60 & 8 mihly. " L > Lok,
;:;n;l;sent!.lpﬁ-’lﬁ. To‘eﬁfcsmfgg [l 5580 C‘:r‘r.m}"!ree. £48 60’ !)EPOSI‘I‘ £0 and 18 fortnightlypayments £4.61. Total £91-98
REGENT 50X 50 WATT AMP. ; LIQUID WHEEL  from

For

GP30 AMPLIFIER

* Group, Gram, Radio or Tape.
4 inputs. 2
Current Valves. Peak o/p rating.

Cuitar, Vocal or Instr.

PROJECTORS £24-75

Vol. . Controls.

Four Jack Inputs and two Volume
Controls for instant use of up to four pick-ups
or ‘“mikes”. Bass and Treble controls.
8end CS‘AD‘EE for leaflet. (ﬁ{fdu Terms;
Deposit £6-95. & 18 fortnightly,
payments of £4-16 (Total £s4-ss).£74’95

Carr. £2-50

for Bass Guiler and general
REGENT 508 urposes. Or Dep. £8-00 &

18 fortnlghtl; ts £4-61.

(Total £61 68). Carr. £2.50 £79-95
FAL DISCO PRE-AMPLIFIER I/Tsmepmae ™ |
Monitoring. Mic. Jack & Tape inputs. Independent £1 8 .50 ]
Vol. Control. 8td. 200-250v A.C. Mains operation

Strong Vynide covered cabinet
with carrying handles. Black/
Silver Facla. Neon Indicator.
For 200-260v A.C. For 3 or 1502

sprakers. Send BA L for leaflet. Terms; Dep £29.95

£5-58 & 8 mthly pymts £8-58 (Total £34:22)
Carr. 75D
REGENT ‘50’ AMPLIFIER
As supplied with Regent 50x or
50B. Terms: Dep. £511 &
% mthly pymts £5-11 (Total
£45-99)

Carr. 21 £39.95

‘SOUND TO LITE' SYSTEM

apecial price

PULSAR Zoi.inict £99-95
Dep. £11-48 and 18 fortnightly payts. £5:74.
(Total £114-80). Super 8L Unit. 1000 watt
per ¢! el. Mapual override buttons, "2
spotbanks with 6 bulbs (3 sep. colours) 5§ yd.
and 10 yd. leads, fitted plugs. Units sold sep.

FAL SOUND-TO-LITE URNIT £21-60
,» 3-WAY SPOT BANK
0 each £16-20

Exclnding Bulba
COMPLEYE SYSTEM

Tncl. 2 8potbanks and bulbs, Carr, €150 £35

NEW BRANCHES AT
BOLTON, DONCASTER, |
" and PRESTON

OPEN ALL PAY SATURDAYS (5 Day Week)
BRADFORD 10 North Parade (Ciosed Wed.). Tel. 26349
BOLTON 23 Deansgate. (Closed Wed.). Tel, 33512
BIRMINGHAM 30/31 Great Western Arcade.

Tel. 021-236 1279 (Closed Wed.).
COVENTRY 17 Sheltoan Square, The Precinct.
83

Tel. 259
DERBY 87 St. Peter's Street, (Closed Wed.). Tel. 41361
DARLINGTON 19 Northgate (Closed Wed.).
Tel. €8043
DONCASTER 3 Queensgate, Waterdale Centre.
(Closed Thurs). Tel. 63089

EDINBURGH 101 Lothian Rd. (Closed_Wed.).
Tel. 22

Barclaycard
and Access
accepted

All items subject to availability.
Prices correct at 19.8.75 E. & G.E.

HI.Fl CENTRES LTD.

Tol

losed Wed.). Tel. 458252

LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 SHEFFIELD
LONDON 238 Edgware Road, W.2. (Closed Thurs.). STOCK|

Tel. 7231629 _ 8 Little

MANCHESTER 60A Oldham Street (Closed Wed.), SUNDERLAND 5 Market
Tel. 236 2778

MAIL ORDERS & EXPORT ENQUIRIES TO:—
AUDIO HOUSE, HENCONNER LANE, LEEDS. 18,
: Pudsey (09735) 77681,

MAIL ORDERS MUST NOT BE SENT TO SHOPS

TERM!

POSTAGE 40p PER ORDER OR A8 QUOTED:
TRADE SUPPLIED. §.A.E. REQUIRED ' FOR
LEAFLETS OR WITH ENQUIRIES.

MIDDLESBROUGH 106 Newport Road (Closed Wed.).
Tel. 47096

9 9501
GLASGOW 326 Argyle St. (Cl'd Tuen.). Tel. 248 4158 NEWCASTLE UPON TYNE 24 Newgate Shopplng
HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505 ‘
LEICESTER 32 High Street (Closed Thurs.).Tel. 564:

20 NOTTINGHAM 19/19A Market Street
LEEDS §-7 County (Meccé) Arcade, Briggate PRESTO

41 Friargate Walk. St. Georges Shoppa Prec. Tel. 51970

PORT
Underbank (Closed Thurs.). Tel. 480-0777

S 0.W.0. or 0.0.D. No 0.0.D. under &1.

Centre (Closed Wed.). Tel. 21468
(Closed Thurs.). Tel. 48088

13 Exchange Street (Castle Mkt. Blds.)
(Closed Thurs.), Tel. 20718

Sq. (Closed Wed.). Tel. 70573
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ELECTROLYTIC CAPACITOR OFFER

10000/63 £1-88 | 2200 6-3

10000/50 £1-50 | 1000 180  63p | 160/25 9p
5000/70 000 25p

5000/50 75p | 100025  25p | 8/450 16p

50, 23p

5000/112  25p | 470 35 16p

3301 30p

2500/70 63p [25064  20p

DIGITAL 1.C.s
;.arge range of 7400 series in stock. Prices from

50/450 30p
32-+32/450 38p
50 50 8p

INTEGRATED AUDIO POWER AMPS

ZN414 IC Radio, £1-20
741 56

p.
IC sockets DIL, all 26p.
C terange of
held in stock.
Rleszistors C.F.0:5Wand 0-25W

all 2p.
Metal Oxide 0-5W, 5p.
S

MYLAR Caps.

1nF, 2nF, 5nF, ?: 1onF, 20nF,
30nF, 40nF, 47nF, 8p; 0-1uF,
0-244F, 12p

C280. Polyester 250V
10nF, 22nF, 4p; 33nF, 47nF, 4p;
68nF, 5p; 0-1uF, 0-15KF, Sp;

VALVE BARGAINS

Any 5 64p, 10 99p, 50 £4.
Your choice from the
following list: ECHS84,
ECC82, ECL80, EF80,
EF183, EFi184, PC86, PC88,
PCF80, PCF802, PCL82,
PCL84, PCL8S5, PCLBOS,
PCL86, PFL200, PL36,
PL504, PY33, PY8I, PY800,
PY88, EH90, 30FLI, 30FL2,

AERIAL BOOSTERS

We make three types of
Aerial Boosters all for
set top fitting, with Co-ax
Plugs and Sockets.
Bil—For Stereo and
Standard VHF Radio
B12—For the older VHF

Television, please
state BBCI and ITV
Channels.

20W RMS, 1 off £6-38, Stereo pair £11-95.

30W RMS't off £7-95, Stereo pair £14-80, | 1003 0'S8F, Hn; 1 0uF, 17p; 30PLI4. B45—For mon. or colour
50W RMS 1 off £12-38 Stereo pair £22-76. 1N4002 '$p | CRS1/40 89p this covers the com-
Thi soﬂand 5%Wlfytpes have igternaldelectn:}r:ic 1N4003  6p | CRS3/40 £1-08 Colour Valves 25p each plete UHF band
protection and all types may be used on either . *
single rail or + and — power suppiies. m% ;: SQSH& 2::58 PL508.  PL509, PY500/A All Boosters are com-
Frea. resp. 20Hz-100kHz (all types). 1N4006  8p | CRS7/60 £1-8¢ plete with Battery and
1(;“;’!2:1/8“ :}1 rfr?s” power (all types). 1N4007  9p | 40669 £1-18 P 4 Butt T take only minutes to fit.
o ress utton Tran-
50W RMS (4 Q) amp. kits complete with build- | 1N4148 5p | Zener Diodes A o i U
Ing and sppication detals. SUablefor iniru- | QA 86 | 40omuy * 8p sistor UHF Tuners £2-50 Price £3'90 each
ments, disco, hi-fi, etc. £8-95. p | 1 wal p BARGAIN PACKS
SEMICONDUCTORS All Components in the Bargain Packs are unused

and marked.
Pack |—Polyester (€280) Axial Leads Capacitors—
250V/W & 400V/W, very good mixed selection from

ACi41  SIp|BC167 14p|BDi24  97p | MJ3001 £2-80 | 2N3053  26p
AC142  42p |BCi68  14p [BD131  52p | MJ4200 £5-83 | 2N3054  66p
Aof ke G o domE QR S
p p P p - s
gg;gg :gp gggg ;gp gggg ggp TiPsoA 68 2N3711 14p 0:01 UF to 2-2 UF. Price 100 £1-25, 1000 £10-00 (our
P i P d hoice).
B& Tiben ool dee & Pack z)so ACI28 d but marked Transist
ECd e e el R & TFrice 5o £ygp. niened et marked Transiors
o p 5 p n rice -50.
BCl49  14p | BCYZ  50p | Mddal £1-52 | TIPHMA 72p | 40407 40 3 . fne
U2500 £2.75 | TIP42A £1-27|40408  63p Pack 3—Plugs Plastic Insulated Type. (Prices in brackets
BC158  12p |BD115  67p | MJ2501 £2-85 | TiP2955 £1-38 for ten).
Co-Ax Plug—8p (70p).

BC159 12p | BD121 £1-48 | MJ3000 £2-68 | TIP3055 75p 40:3%;0 B_Sp
“ALL PRICES INCLUDE VAT" Jack Plugs—Standard 17p (£1-50), 2-5mm 10p (85p),
3-5mm 10p (85p).

P. & P. 25p on all orders. Hurgir;dss of.tohthelr types of semiconductors held in P
stock. SAE. with all inaulries. Din Plugs—2 Pin 12p (£1-00), 3 Pin 14p (£1-20), 5 Pin
18p (£1:50).

E B A Prices include V.A.T. P. & P. under £1/10p, £1 to £3/15p,
(Ellioft Blunt Audio Ltd.) above £3/20p. Overseas at cost. Money back guarantee on
40 YORK STREET, TWICKENHAM, MIDDX. all orders.
Tel. 01-891 1692 ELECTRONIC MAILORDER LTD., 62 BRIDGE ST.,
Opening hours 9.30 a.m. fo 6 p.m. Monday—Saturday RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036.

Brochure, without abligation to-

i
To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. W.C: 105 |
i

P.O. Box 1686, Jersey, Channel islands.

NAME

ADDRESS Block caps please |
D I N D N S O N N O R AN BN 3N N B A N R I BN SN IR B N N B AN DN TN N
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rescent Quality omponents

TWO-WAY STEREO ADAPTOR. Stereo Jack Plug to
Pwo Free Sockets. For connecting two stereo inputs into
one. A Bargain at 60p -+ VAT 25%.

BARGAIN PROJECT BOX

A plastic box with moulded
extrusion rails for PC or
Chassis Danels with metal
front plate fitted with four
screws (all supplied).

An ideal box to give a small
project a professional finish.
SIZE (mtermﬂ) 8lmm X

JB11D STEREO
JUNCTION BOX
The most popular
stereo junction box.
Facility for two pairs
ot headphones and

5l 8% two speakers. 3 posic
%

OUR PRI(‘F 40]) tion switch

headphones, loud-

speakers or both.

A bargain at £2-50
+25%

selects

!
LIGHT EMITTING DIODES £87

RED | GREEN | YELLOW | AMBER
02imeh | 17p | 27p 29p 27p
0:16 inch 24p 29p 30p 29p
0125 inch | 15p | 25p 30p 25p

Yor orders of 10 and more LEDs 10% discount. (All
LEDs supplied with free plastic mounting clip).

LOW COST SEVEN SEGMENT DISPLAYS -8INCH +8%

CR72R ; Red Com. Anode Left Dec. | £1-35
CR52G | Green | Coin. Anode, | Left Dec. |£1:85
CR382Y | Yellow | Com. Anode Leit Dec. | £1-35
CR74R | Red Com. Cathode | Right Dec. | £1-35
COR54G | Green | Com. Cathode | Right Dec. | £1-35
CR84Y ! Yellow | Com. Cathode | Right Dec. | £1-85

For full information on low cost displays pPlease send 15p.

Clock Chip +8%
CT7001 MOS/LSI Digital Clock/Calendar Chip Plus
full Circuits and Information leaflet £4

MONO/STEREO MICROPHONE MIXER
9 volt. High impedance input. Gold finish with four black
plastic chrome tipped level contzol knobs. On/Off switch
and stereo/mono switch. 4 Input sockets.

SPECIFICATIONS:—

Toput Imp For XTAL Mics ete.
aIn = Approx 3.DB.

Max Input Sig 1 voit

Max Output 8ig. 1-3 volt

Noise Ratio —60DB

Supply

= 9 volt
OUR PRICE = £5:25p +25%

POWER SUPPLY UNITS

PP1 switched 3, 4}, 6, 7}, 9 and 12 valts at 500 m/a,
with on/oﬁ switch and pilot light. Size: 130mm x 55mm
X ONLY £4:00.
1’1’2 watched 6 — 73 — 9 volt Battery Eliminator. Approx.
size 237 X 23" x 33”. Ideal for cassette recorders £3- 25
PP3 Car converter. From 12v Pos. or Neg. to = 6 — 7}
volt. Easy to fit and transistor regulated

+ 8%
KNEW VEROBOARD PRICES
1 Plain ‘15
e ox p 8p
2k s i 4lp Hp D
a1 o« A alp g
& = 0 aTp 49p 84p
17 - 0 12ip By 8o
17 ﬁ.} 1-68p 1-52g
1T ®E B-18p Lap
Pin insertion tool Rin
Spot face cutter G
Pkt 36 pids (state 1 or '15) Bhy

LOUDSPEAKERS +25%

23" 8 ohm 3]
21" 40 ohm B0p
24" 80 ohm P
&¥ 8 ohm ceramic £1-26
114” 8 ohm dual cone ceramic £8 5t
10” 8 ohm dual cone ceramic £8-75

&™ x 5” 8 ohm Perman’t Magnet £1:60
—8

*EMI 13”7

15 ohm
X 8”850 Kit 8 ohm  £7-50 + 50p Carr.”

10 inch DUAL COKRE L/8
Manufactured by “ELAC” to a
very high standard these loud-
speakers are a real bargain
SPEC:—S8ize=10” Dual Cone.

Power=10 Watts
Frequency =40-12000Hz

95
Circuits and Information Sheet 15p +25% Our Price = £3-75p each
Lit 704 Led Display for above ﬁ%g MAINS KEYNEGTOR
Or 4 for any Electrical
WAFER SW!’I’CKES Eqmpment to the maina supply in
1 Pole seconds. Ideal for bench, garage
2 Pole 2 Wa.y ete. Multi
2 Pole 3 Way can be made (max. load 13A fused).
2 Pole 4 Way — £8 25p. +8%
AreD  Quis UMINIUM BOXES +8%
8Pole 4 Way Met&l project boxes give your work & professional finish
4Pole 38 Way‘; L w H
ERpoah _ihi 487 ETR ! My
POTENTIOMETERS ABE 4 q 1 iy
All types 1”7 and less diameter ABR 4 u T Mp
Singles Dual AEID d (] 1 (1]
5K Log or 5K AT i o o He
MK Lin Less 10K 417 3 o 1 Lt
20K Bwitch 25K Less AELR " 4 n Ay
50K  17p each 50K  Bwitch AET4 % 5 g sy
100K 100K 53D each AH1R A & E ¥
250K Double 260K +25% AB16 1a 7 a #1-23
500K  Pole 500K AB17 10 a3 a -
M Switch 1M ATLE 12 o 3 £1-80
2M 87]; each oM AN 1 [} a1 180

FERRIC CHLORIDE

Anhydrous ferric chloride in double sealed one Pound
poly pacl o

anr l’me 50] + P{P + VAT @8% perlb.

MAINS TRANSFORMERS

Open Type Double Wound Continuously Rated, two
hole fixing clamp with colour coded ﬂying leads, vamish

impregnated. Approx size: 137 7 x 1§’ high
Fixing centres: 25/s2”.

TR1 20-0-20v 100 m/a

TR2 12-0-12 v 100 m/a All

TR3 9-0-9 v 100 m/a 240 Volt

TRA 6-0-6 v 100 m/a Primary

RS 3-0-3v 100 m/a
Our Price £1:28 each +8%

ABS PLASTIC BOXES —2%
Handy bozxes for construcman projects. Moulded extrusion
rails for P.C. or chassie panels. Fitted with Imm front
panels.
1005 = 105mm X 73mm X 45mm = b5p
150mm X 76mm X 47mm = 72p
1047 = 184mm X 124mm x 60mm = £1-28
1021 = 106mm X 74mm x 45mm (sloping front) = 85p

e
=)
=1
=3

[

CLEAR PLASTIC PANEL METERS
Size 59mm X 46mm X 85mm these meters require a
38mm hole for mounting.

MES =0 to 50 micro amp Full Scale
ME7 =0 to 100 micro amp Full Scale
MES8 =0 to 500 micro amp Full Bcale
ME9 =0 to 1 mfa Full Scale
ME10 =0 to 5 m/a Full Scale
MELl =0 to 10 m/a FullScale
ME12 =0 to 50 m/a Fall :
8cale
MEL3 =0 to 100 m/a Full
Scale
ME14 =0to 500 m/a Full
Scale
ME15 =0 to 1 amp Full
Scale
ME16 =0 to 50 volts
MF17 =0 to 300 volts
A.C. Full Scale
MEI8 =~'"8" Meter OUR FRICE 2800
ME19 ="VU" Meter +8%

WIRE WOUND VOLUXE CONTROL
2500hm Only 25p EACH. Approx. 1” Diameter.
Long standard spindle.

+8%

MINIATURE RELAYS

Brand new range of
British made Relays.
Size 13” x 1”7 x 2”. All
two changeovers with
250v 1:5A contacts and
suitable for fitting on

ECON DALO 83F0
TCH RESIST PEN
The Decon Dalo 88PC
is & unique instrument
for the professional and
lamateur electronics en-

‘lm Veroboard. ineer, enabl him to

Type Volts C“{' Ohms r:repm in “::num s
rent

27/A 12v 17MJA 700 {pertect printed circuit

21/A 12v 28M/A 430 board

12 /A 6v 33M/A
An/ﬂ-ao :mh +I 8",{}85 OUR PRICE 80p +8%

CAELE LESS SOLDERIKG IRON
WAHL “I180—TIPY
s Completely Portable
s Hesats in 5 seconda
% Solders up to 150 joints or more per charge
“% Recharges a.utoma,tica.lly m its own stand
4 No AC leakage or d current to d delicat:
components

% Heats to 700 deg. F
% Fine Tip for delicate and general purpose soldering
% Only 8” long and weighs just 6 ozs.
OUR PRICE £0-75 +8% (spare bits are available)

STOP PRESS +25%

BHA0002 156 wait Amp Module £3-50
NES&55 Timer 1.C, 78»
MC1310P  Stereo Decoder I.C. 4200
7805 Regulator 1-40
[
o
1
10p

1.0. BOCKETS +8%

D.ILL.

8pin=18p 24 pin=34p
11pin=14p 28 pin=28p
i6pin=14p 86 pin=386p

BARGAIN TRANSFORMERS
12-0-12 volf 500m/a
240 volt primary transformer bargain.

approx size =60mm x 40mm x 50mm
fixing cenfres=75mm
Our Price =£120 +48%

P.C. ETCHING KIT
'Phis kit contains all that the constractor will need to
etch the circuits of his own design
Contents= Plastic etching dish.
Sample copper clad board.
Laminate Cutter.
1 1b Ferric Chloride.
Large Plastic Spoon.
Etch Resist Pen.
Full Etching Instructions,

TELESCOPIC AERIAL

Nine section fully swivelling telescopic aerial with 4BA
single bolt fixing or two hole Axing bracket.

Fully extended 43"

Fully closed = 7"

Our Price 50p + P/P 4 VAT @ 25%

Complete and Big Kit Value at £3-75p +8%

L.OW NOISE LOW PRICE CASSETTES +8%

Good quality tape in well made screw type casssttes.
Presented in single plastic cases.

C60=38lp C90=42p C120=53p

109, Discount on ten or more cassettes of one type

U.K. POSTAGE 20p
UNLESS OTHERWISE
STATED

VAT—AIl prices are excluding

WOOD GREEN, LONDON N22 4SJ.
Phone: 01-388 3206

CRESCENT RADIO LTD.r.w.

All mail to Noc. 1 ST. MICHAELS TERRACE

If you construct
You should
own one.

CRESCENT
CATALOGUE

VAT. Please add to each item
the VAT rate indicated.

Callers Welcome at

15 Mayes Road & 13 South Mall, Edmonton N9.

Price 30p.

Practical Wireless, October 1975
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12 inch MODELS  &35use
T12/35 Rated Power 35 WATTS -

Centre Pole Diam. 14" Imp. 8

Twin Cone. Range: 50~17000Hz
Ceramic Magnet

Weight: 600 Gms Rec, Price

T12/60 Rated
Power 60 WATTS

Centre Pole Dram 2” imp, 8-15Q
Range: 60-3000H

Ceramic Magnet

Woeight 1150 Gms,

= £20°00

T12/100 Rated Power 100 WATTS
Centre Pole Diam, 3" Imp 8-15Q
Range: 40-5000Hz

Ceramic Magnet

Welght: 1250 Gms

Rec. Price

Choose the right hi-fi and you're
constantly rewarded. Choose the wrong

: hi-fi and you live with a costly mistak
- for 5 years Y Y misiake.
15 inch MODELS

Ratings
R.M.S,
Continuous inc, VAT

Guaranteed

Audio '75 helps you arrive at the right
buying decision, by bringing together
under one roof, the finest equipment for
you to see, hear and compare.

Audio Fair '75 lets you become
T15/100 acquainted with new products, new
e ideas and new refinements in your price

Wetant: 1250 S range.

ange: )— r4 . . . ] .

w £38'50 Don't miss Audio Fair '75 — it could
Filks ¢ save you a lot of money and anxiety.

18 inch MODEL

T18/100 Rated Power 100 WATTS
Centre Pole Diam. 3” Imp. 8-15Q

Ceramic Magnet
Weight: 1250 Gms, i .
Range: 35-4000Hz R Price £42:50

THEI INTERNATIONAL
e s, ~AUDIO FESTVALS AR

AUDIO EQUIPMENT LTD. S.A.E. please for OI_YMPIA I_ONDONZOH’]‘Q@TI’] OCTOBER

trade terms or leaflet Admission 75p ([ive_fhegfre shOW FREE)

T15/70 Rated Power 70 WATTS

Centre Pote Diam. 2” Imp 8-15Q
Ceramic Magnet

Weight: 1150 Gms

Range: §0-4000Hz2

e £OT°00

Sponsored by THE OBSERVER

102 Henconner Lane, Leeds 13 Prices correct at Aug. 6, 1976
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OR CHOICE

PANEL
METERS

STOCKED AT
481 Oxford Street 311 Edgware Road
42 Tottenham Court Rd. 3 Lisle Street
branches or by mail order.

USED EXTENSIVELY BY
INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL
AUTHORITIES ETC.

Over 200 \'anges in stuckedl—other ranges to

Send |

order, Qv Y

for fully illustrated brochure.

*Items with asterisk are Moving lren

 BAKELITE MODEL $80 Enlarged Window

Size: 85 x 6
BOUA.. .. €420
[ 100uA . £415
200uA . £a.10
500uA .. .. E4.08
50-0-50uA .. £4.15
100-0-100uA... £4.10
imA .. . .. £4.05
5mA . . £4.05
10mA .. £4.05
BOMA = £4.05
100mA £4.05
S00mA £4.05
1ADC £4.05
5ADC £4.05
10ADC £4.05
SVDC .. £4.05

CLEAH PLASTW MODEL SD640
4mm

L i,
, A
10V DC £4.05
20vDC £4.05
26v DC £4.05
50V DC €4.05
3g0vDC £4.05
15V AC £4.16
300V AC £4.15
VU Meter £4.95

Size: 100 x B
50uA £5.05
100uA £4.95
S00uA £4.75
50-0-50uA £4.95
100-0-100uA .. £4.90
1mA . E£4.75
1ADC £4.75
SADC £4.75
20vDC £4.75
50V D¢ £4.75
300vVDC £4.76

CLEAR PLASTIC MODEL SW100
Omm

150VAC .. £4.50
300V AC . £4 90
VU Meter £6.25

A range of high guality
maoving coil instruments
ideal for school oxperi-
ments and other

spplications. 3" mlrrnr
scale. The meter move-
ment is easily accessible
to demonstrate internaf

working.

BOuA. £9.35
100uA £8.70
50-0-50uA £8.70
TmA .. £8.40
1-0-1mA £8.40
1ADC £8.40
5ADC £8.40
svDC £8.40
10vDC £8 40
15vDC £8 40

MODEL ED107 EDUCATIONAL METER

Size: 100 x 90 x 150mm including termmals

20V 0C £8.40
50vDC £8.40
300v DC £8.40
S00mA/S5A pc £3.50
5v/50VDC .. £9.50
S5v/ASVDC .. £550
1A/16ADC . £9.50

BATTERY/LEVEL PANEL
INDICATOR

18mm
18mm Panel
mounting.

VU METER TYPE 3
250 9A Size:33mm ; 20mm.
£1.55 p/P&iInsisp

REDUCED TOCLEAR

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

Exeallem %usllty at low cost. Input:
230V Hz. Output 0—260V.
MODEL SZGO BENCH MOUNTING
P/P & Ins

1A £7.30-€1.50
2.5A £10.35-1£1.50
SA £12.95-£1.50
8A £19.45-£1.50
10A £23.75-£1.50
12A £25.90-£150
20A £60.45- £1.50
25A £64.75-£1.50
40A £73.40-£1.50

LASKYS

make sense of
Test Equipment

S0uA £3.86
100uA £3.80
200uA £3.75
S00uA £370
50-0-50uA . £3.80
100-0-100uA .. £375
1mA .. £3.65
bmA . £3.65
10mA £3.65
5OmA £3.65
100mA £3.685
500mA £3.65
1ADC £3.65
5A DC £3.65
10ADC £3.65

ICLEAR PLASTIC MODEL 50450
ize: 59 X 46mm N

.

5vDC £3 65
10vDC £365
20v DC £3.65
sovDC .. £3.65
300V DC .. £3.65
15V AC £3.80
300VAC .. . £380
VU Meter . £4.65

AUDIOTRONIC Model ATM1
Top valus 1,000
opv pockat multi-

0/10/50/25%‘/1 000
volt AC and DC.
DC current 0-1mA/
100mA. Resistance:
0/150k ohms,
Docibcls: —10 to

60 28m
Complets with
test laads.

OUR PRICE £4.30 P/P &1ns 25p

AUDIOTRONICMODEL ATM5
Jewel movement,
attractively moulded
case with edgwise
nhrns adjustmant.

nyc; 0-3/15/150/
(250003“) 0-6/30/

x100. —10t0 +164B.

| Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 22mm.

\OUR PRICE £4.80 p/p & ns 25p

MODEL C7202EN
20.0000.p.v.
10.0000.

Mirror Scale.
5/25/50/250/600/
1000/2500V. DC.
10/50/100/500/1000
V.AC. DC Resistance
%10, x 1000 (30Q s

type, all others are Moving Coil Sgg: BOxB0mm o5
100uA £4.90
CLEAR PLASTIC MODEL SD830 500uA £4.60
Size: 110 x 83mm 50-0-50uA £4.80 N
SQuh. £475 100-0-100uA . £4.85 tantuily, 2
100uA £4 65 TmA . £4 60 S .
200uA £4.60 1ADC £4.60
500uA £4.585 5ADC £4.60
50-0-50uA £4.66 20v DC £4.60
100-0-100uA .. £4.60 50V DC £4.60
mA . £4.50 300V DC £4.60
smA £4.60 300v AC £4.75
1DmA £4.60 VU Meter £595
50mA £4 50
100mA £6.50 CLEAR PLAST|C MODEL MR SZP
500maA £4.50 Size. §
1A DC £4.50 S0u A 4.10
saDC. g:gg 100uA c108
: 0uA .. .. £3.70
5V DC £4.50 ViMeter £5:50 osous 1 £am8
100-0-100uA .. £3.70
CLEAR PLASTiC MODEL. MR a5p 1mA .- [3.65
Sre 50'x 50mm 5mA £3.65
10mA £365
50uA.. £356 oA |
100uA £3.50 100mA £3.65
200uA £3.45 b -
500uA £330 b | p: 4
50.0-50uA .. E3.50 5ADC £365  5Meter ImA.. £4.20
100-0-100uA . £345 Jovoe £365 VU Meter €4.85
500-0-500uA .. €325 20V DG £368  1AAC £3.65
TmA £3.25 50V DG £365  BAAC €3.65
smA £3.25 300V DC £385  10AAC £3.65
10mA £€3.25 15V AC £3.75 20AAC £3.65
50mA £3.25 15V AC £€3.40 300V AC £375 304 AC £3.65
100mA £3.25 300V AC .. £3.40
1520&;\ gi-‘; 5 Mater 1mA.. £3.75
. M . E430 , ]
520C eazs  YpMeer - 30| BAKELITE MODEL MR 55 Sizo: 20.x 8omm
10v DC £3.25 SAAC £3.25¢ ) 25uA.. .. A
20v DC £3.26 10A AC £3.25° S0uA. (4 40
50V DC . £3.25 20A AC 325+ | 100uA £435
300V BC £3.25 30A AC £325° . £4.05
. fa3s
CLEAR PLASTIC MODEL MR 38P e reaas
Size: 42 x 42mm 1mA .. L £335
S0uA. . £3.45 1.0-1mA .. . £3.95
100uA £3.40 SmA .. €395
200uA £330 10ma £335
500uA . £310 50mA £3.95
50-0-50uA .. £3.40 100mA £3.95
100-0-100uA... £3.30 S00mA £3.95
500-0-500uA .. £3.05 1a0C £3.95
Ima . . £3.05 2ADC £3.95
1-0.1mA .. .. £3.05 5ADC €3.95
2ma . £3.05 10aDC £3.95
5mA ... £3.05 1540C £3.95
10mA £3.05 30A DC €3.35
20mA £3.05 2 50ADC £4.20
50mA £3.05 . 5V DC £3.95
100mA £3.05 y 10V DC £3.95
150mA £3.05 . 15V DC £3.95
200mA £3.05 ) 20v DC £3.95
300mA £3.05 5 60V DC . £3.95 .
500mA £3.06 5 150V DG £395  100mVDC £4.18
A de e o
;:gg 3os  1savac €315 CLEAR PlASTIC MODEL MH 65P
5aDC £305  300VAC. £3.15 -Slszoe o W05
10ADC €305  S00VAC . £3.30 ETTR s
3vbc €308 3:‘::2; TmA 30 200uA €4.20
eter ]
500uA €4.15
50-0-50up .. £4.25
CLEAR PLASTEC MODEL| MR 85P 100-0-100uA .. £4.20
Saze: 120 x 1 500-0-500uA .. £4.10
1mA £4.10
1-0-1mA £4.10 |
BouA o0 5mA £410 300V DC £4.10
100u o 10ma €430 15V DC £4.20
200ud .50 50mA £410  50VAC £4.20
500uA o8 100mA £410  150VAC £4.20
50-0-50uA ES5. 500mA £4.10 300V AC
100-0-100uA,. €690 1ADC €410 500V AC
500-0-500uA .. £6.65 al 5aDC €410  5Mater imA
TmA .. . 575 W oS ety
1-0-1mA £5.75 50V DC . £5.75 15 DC £4.10
SmA .. €575 150V DG £5.75 204 DC £4.20
10mA £5.75 300v DC £5.75 30ADC €a4.25
50mA £575  1sv AC £5.85 Al oo
100mA £6.75 300V AC . £5.85 sV OC £4.10
60OmA £5.75 5 Meter 1mA.. £6.65 10voC £4.10
1ADC £5.75 VU Meter . £7.10 15v DC £4.10
SADY €575 1aAC . £6.75¢ [ aovDC £40
15ADC £575  gAAC €575 | SVBE T f410
30ADC £5.95 10AAC £5.75" 150V DG £4.10
10V DC €5.75 208 AC £5.75+ , £4.10
20v DC €5.75  30AAC £5 75+
EDGWISE MODEL PE70 el
Size: 90 x 34mm imA METERS
50uA.. £4.55 MW1-6 60 x 60 mm
100uA i £7.00P/P &Ins 15p
200uA £4.45 A B a0
500uA £4 30 meh
50-0-50uA £4.50 £7.45p & Pins.15p-
100-0-100uA f4.45
1mA .. £4.25
10V DC £4.25
300V DC £4.35
VU Mater £5,50 ALL PRICES

POSTAGE / PACKING & INSURANCE 15p

INCLUDE VAT

centrescale) DC
Currant 50uA/
25mA/260mA, —20
to +68dB.

BARCLAYCARD
.& ACCESS Phone
your order to
01-200 1321 or
call into any branch

l Lise: Access bere I

WMW give you credit!

Practical Wireless, October 1975

Drafts accepted.

www americanradiohistorv com

OUR PRICE £7.50 P/p & 1ns 30p]

Cheques to the value of £30 accepted from personat
shoppaers with bankers card, In other cases and for amouints
in excess of £30. Please allow time for clearance. Bankers
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IT MAKES SENSE T0

L84 TRANSISTOR TESTER

Tests PNP or NPN
transistors, Audio
indication. Operates
on two 1.!

batteries. Complne
with instructions etc.

OUR PRICE
£4.85P/P &Ins20p

MDDEL TE18

HIOK! 730X U4312 MULTIMETER MDODEL AS.100D VOM KAMODEN Hﬂ7208 FET VUM
30,000 opv. O !xtrumolyts;urdv ‘;wop,ooo op:/. - Inpul |mped.nce
{1 instrument for irror scale.
§/30)80/300/800/ general doctica Built-in meter 0’055“{,%5/,}}’2720{0 :
1200V DC 12/60/ 070, :(cih 3?7.5/30/ protection. 0/3/ 50/250/ AC.
120/600/1200V AC. 60/15 00/ 12/60/120/3007 O7sanle S126/260
- 60/pA/ 800V e R IRo0L, 600/1200v DC. mA OC.
30mA/300mA. 0/0.3/1.5/7.5/30/ 0/6/30/120/300/ 0/5k/50k/500K/5 M
2K/200K/ 60/150/300/500/ 600V AC. 0/10A/. 500 Megohms
2 Mag Ohm. V AC. 0/300uA/ 6/60/300mA/ OUR PRICE
~10t0 +634B. amie/1p 1o0/e0/ 12Amp.0/2K £24.307/P & 1ns 60
. : .30 ns 60p
OUR PRICE £8.10 be o sreris/ 200K 2 M 200 e
ImA,
EEE 1300 L8I6A AC. 0/200/3/30k ohms. DC OUR PRICE£18.90p/P &1ns60p
Soiier ot . o, st SWR METER Model SWR3
f B Handy SWR met i
U4323 MuSI:.I;IMETER sturdy- metal carrying case, leads and R LA ":nmdr\'/‘m&r ;rl\m!:a‘:r:a:{mn- i
s with SudiohE OUR PRICE £11.60p/p & ins 60 ; e ment, with builtin field
prcilator Suit:bh ns 60p High sensitivity, ;tszemth meter. Accuracy .y
AC 10kohm/V ator 100uA DC. Full

0.5/2.5/ 1 0%:/250/

1

10/% 5/2501500/1000V AC. 006/
0.5/6/50/500mA DC. Resistance:
x 10, x 100, x 1,000, x100?0)(509.
5000}, 6k(2. SOKQ cantn scale;
&nnrv Wwd' 3 160 x 97 x
i case com-
Suppl ncurqu

OUR PRICE £8 GU.P/P &Ins 60p

HIOKI 750X VOLT-OHM-
IMILLIAMETER

3/0.6/
1 5/3 g 12/30/60/150/
300/600/1,200
0—3/6/15/30/50/1 20/
ZOOV A
Curr

TMK 200 MULTIMETER KIT

Build yourseif a
quality 20000 opv. 5
multimeter and
save money.
Complete kit with
meter scale.
movement and
rotaryrange
selector ready
mounted in
cabinet. All parts,
batteries, test prods and
instructions. Ranges: 0/0.6/6/30/
120/600/3 200V D.C.0/6/30/120
600/1200V A.C. Current:0/0.6/6/
60/600mA. Resistance: 0/1
100K/1/10 Meg ohms. Decibels:
—20to +63db. Size: 90 x 160 x
35mm

| OUR PRICE £9.65P /P & ins 30p

102 x 153mm.
OUR PRICE£12.90p/P & Ins s0p

TMK MODEL TWS0K

, mirror
/V DC

DC Volts: 0.1;5/
0.25/1,25/2.5/5/10/
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/

1 DC current

000.
25/50uA/2.5/5/25/ H
50/250; /500m

10A. R
10/ 100K 1 Moy
10 Mog ohms. 20 to +81.5d8,

OUR PRICE £13.50p/p & Ins 60p

5" mirror scale,
overload protect-

ed. Ranges: 0.5/
5%%/10/80/250/
1000V DC. 5/

. 5/10/
50/250/1000V

scale 5 section collapsible
amenna Size 145 x 50 x

OUR PRICE £4.55 P/p &3 60p

GRID DIP METER

Transistorised. Oper-
ates as Grid Dip,

gsclliatmg Detector.
requency ra
440kHz -2 Hz
in six coils. 500uA
meter. 3V battery
ogaranon Size:

180 x 80 x "40mm.

OUR PRICE £18. 90‘Ins3op

= ~.-

C. Current:
0.01mA/0,5/5/50/
500mA/10A,
Resistance: 0.1/

+62dB. Battery operated. Size: 180 x
140 x 80mm. Igupphad complete with,
test leads etc.

OUR PRICE £18.90p/P & 1ns 60p

MODEL AF.105 VOM

000 o

6/3/1 5/60/300/800/

200V.DC. 6/30/
120/800/1200V.AC. 3
DC Resistance x1,
x10. x 100, X 1000
(50Q) cantre scale)
BC Current30uA/ B
3/30/600mA. —20 to +63dB.

OUR PRICE£9.65 P/P & 1ins30p

50,000 opv. Mirror
scale. Meter
protection,
0/-3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/ .
300/600/1200V DC. Hl
0/30pA/6/
607300 mA/
12Amp. 0/10K/
1m/10m/10¢
Dhms.—-20to0 —-174d8B,

Meg
OUR PRICE£13.50%/p & 1ns60p

‘Model HT100B4 MULTIMETER
Overload protected,
sheck proof circuits.
9.5uA Meter with
mirror scale. Sensitivity |
100kV Polarlty change
r? : 0.5/2.5/

1- /50/250/ 00/1 000
Voits DC, 2.5/10/50/

250/1,000 Voits AC.
DC resnstence 0—! 2 /
200k/2/

DC currem = 10/250uA/2 5/25/250
mA/10A. AC current:—0—10A.
to +62dB. Operates from 2 x 1. 5V
batteries. Size: 180 x 134 x 79mm.

OUR PRICE£21.50p /P & Ins 60p

04341 Muitimeter &

Transistor Tester

'27 ranges. 16,7000pv,

Oveﬂogd pr;nec/t

33/'%0/i56/30b/900v
5/ / 0/150/

_urregl 0 os/o,s/

6/60/1 A DC,
3/30/300mA AC,

Resist 0.06/
0. 6/2/6/20/50/200k ohms/2 Mohms.

Battery operated. Supplied complate
w-th robes, leads an, steel carr‘;!mg
ize: 115 x 216 x

OUR PRICE£11 .85 P/P& ins 60p

'SINCLAIR DM2 DIGITAL
MULTIMETER

Will measure AC and DC volts, AC
and DC current, and resistanceina
total of 20ranges Thelarge light
emitting diode display will read up
t0 1999 and automatically indicate
polarity. Indication of positive and
negative overload is also provided.
Theinstrumentis fitted with a
combined carrying handle and
bench stand and sockets are

u“ZQ MULTIMETER
sensitivity,
oﬁm‘/'g}'izéo’ :
%y
300/600/300V AC.
Current 0.06/0,6/

).3 3/30/300|||A/
3A AC. Resistance:
soo

l

/500k oh

ims/5
Ib‘IISI—'{%O(D +12dB. Size

Mohms. Dec

167 x 88 x 63m
lete with test
instructions.

DUR PRICE £10.60p/p & ins 60p

Supplied comp-
nds spare diode and

MDDEL 500
30.000 opv with
ovurload pro(ac!-

0/0 5/2 5/10I25/~
00/250/500/
OOOV
/2! 5/10/25/1 00/
250/500/1000V
AC. 0/50uA15/50/

O?So&')"kls magIBO megohms.
OUR PRICE £15.05p/P & ins 60p

‘370WTR MULTIMETER

Features AC currenl
ranges. 20,0000p
0/ .5/2 5/10/50/
0/' 5/1(/50/250/
0/1000V AC.
0/‘ OuA/'I/“O/‘IOO
mA/1/10A DC.
0/100mA/1/10A
A% 0//5k/50k/500k/

Decibels: ot to +62d8.
OUR PRICE£21.50P/P & tns 60p

9.
4

KAMOBEN TT35
TRANSISTOR TESTER

High quality
| -
[’:‘
|

o
-

0
test reverse leak
current and DC
current. Ampli-
fication factor of

N, PNP, diodes,
transistors, SCR's
etc. 4” square
clear scale mater.
Operates from
internal batteries.
Complete with
instructions, leads
cartying handle.

OUR PRICE £18.90.

1

P/P&
ins 60p

provided for the connection of an
external power supply,

RANGES

OC VOLTS: 1v,10.100v.1000v.
AC VOLTS: 1v,10v,100v.1000v.
DC CURRENT: 1mA, 10mA,
100mA, 1000mA.

AC CURRENT: ImA,10mA, .
100mA, 1000mA
RESISTANCE: 1k.10k, 100k, 10004.

OUR PRICE £63.70P/P & ins 50p

TRANSISTORISED LC.R. AC.
BR/8 MEASURING BRIDGE

A new portabie
bridge offering
excellent range snd

V4317 MU LTIMETER

High ssnsitivity
instrument for fisid
and laboratory wark.

U91 Cllmﬂ VoLt

Fur maeasuring AC voit-
age and current without
hulkl Circuit, R!ng.s

94 x :ﬁmm Compin
vmh urrymg case, leads

OUR PRIGE £15.10p/p & ins60p

Knife edge pointer. -
mm. mirror scale. TF
Ovarload protecuon

nges v/
05/ 5/10/25/50/100/250/500/1000
0.5/2.5/10/25/50/100/250/
500 1000V AC. Current: /0.5,
1/5/10/50/250mA/1/5A D
0.5/1/5/10/60/250mA/1/5. A AC.
0.5/1 I100/2000hms/1/3/
300k ohms. Decibels: —5to +10d8
Battery operated. Si; 210 x 115 x
90mm Supphad in carrymg case com-
plete with leads.

OURPRICE£18.35p/p & tns60p

MODEL C7080EN
GlamG mmor
20,000 of
0/0 25/1/2 5/10/
50/250/1000/
5000 DC.
0/2.5/10/50/250/.
1000/5000V AC.
0/500A/1/10/

00/500mA/10
DC 0/2k/200k/
leg. —20 to +50d8B.

OUR PRICE£21.50p/P & Ins 60p

'S100TR MULTIMETER

TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overload

Meg.
—20 ‘:3,50,‘3_

E accuracy at low
cost. Re.istance:
6 ranges: 0.1
ohm-11.1 megehm + 1% Induct-
ance: 6 ranges: 1 microhenry-111"
henries + 2% Capacity: 6 ranges:
10pf-1110 mfd * 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 = 1%
Bridge Voltage at 1,000cps. Opera-
ted from 9-valt battery. 100 micro-
amp meter indication. Size 73" x
5"x2" P/P &
OUR PRICE £29, 70, 60p

0.01-0.2 MFD
Transistor tester measures Alpha, Beta
and 1CO. Complete with instructions,
batteries and {eads.

OUR PRICE £22.65¢/p & 1ns60p

TE-20D RF SIGNAL
GENERATOR
Accurate wide range
signat ganerator

KAMODEN 72.200 Mu!mester
High sensms:)tz

tester. 200,000 o
Overload protected.
error scale |

06/.3
3/3’:)9/1201600/
1200V DC. 0/3
12/60/300/11200
V AC. 0/6un/

UUR PRICE £24.30p,/p & ins 6op

Ci5 PULSE OSCILLOSCOPE
For display of pulsed

covering 120 kHz-500
MHz on 6 bands.
Directiy callbrated.
Variable R.F.
attenuator audio output. Xtal socket

and periodic wave-

in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/mm: 0.1-25;
HOR. AMP. Band-

for ealibration. 220/240V a.c.
Brand new with instructions.
Size 340mm x 215mm x 170mm.

OUR PRICE £24.30 P/P & ins 60p

width: 500kHz,
Sensitivity ay 100kHz
VRMS/mm: 0.3—25
Preset triggered swee,
Ousec. Free running 20—200!
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115—230V AC.

P, n
OUR PRICE£47.50 /51&.\5105

ALL PRICES
INCLUDE VAT

CUSTOMER SERVICES Our

Services Division at Head
Offnca will answer all your enquiries
—just ring 01-2001321

EXPORT Personal exports arranged for
oversdas visitors. Goods y packed,
insured and despatched to all parts of the
world at minimum cost exciusive of VAT.
Payment by bank transfer, certifiad cheque,
postal order or maney order in any currency.

v a service that
Y’ makes sense!

mvkw
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BUY AT mvx

ALL
PRICES
INCLUDE

VAT

| TE22 SINE SOUARE WAVE
QUOID GENERATDR

AC operation. Supplied brand new
m:';unh-d. with instruction manual

and ls
OUR PRICE£26.90p/p & Ins s0p

HANIMEX HDC 1900 OIGITAL
AI.ARM CLOCK

240V operation

T.T.C. SPRITE
STERED
HEADPHONES

Feather weight
{5 oz) Dynamic
stereo headphaones
providing high quality
reproduction ata budget price.
Soft removable ear pads and

with large clear b night]
light and 'snooze’ switch |
Attractively finished In white and
sitver |

sil‘e:Zﬂmm. Impedancs: 8ohms.
Frequency response : 30-13000 Hz.

OUR PRICE £2.40 p/P & Ins 30p

OUR PRICE £8.107/P & ins£1.00

Hz. Output 1

Sios wave 10V.

PP RF 100kHz to
Hz. Ou

with mnmcuom;nd lnds.
OUR PRICE £40.507/P & Ins60p

ARF 300 AF/RF SIGNAL \SA'!(I\\fI;gLEJ\leIES

GENERAT NEW GOLDRING 6102 KIT {Superiow cost

Ad mnmoﬂsod transmitter/

compact fully receivers. 100MW
s. AF sine- ‘with call buzzer and

Belt-drive 2-speed turntable in kit
form complam with pick uparm
and head sh

OUR PRICE£21 15Ins£‘l .00

MOOEL TE20 RF SIGNAL

GENERATOR .

Six bands. 120kHz—

. 260MHz. Dual output

‘ RF terminait. Separate

var-ohl- audio output. =

276 Audno S5

oul isements:
g"IZSV 720—2l(lV t Size:193

x 265 x 150mm. Complete with test

BURPRICE £20.450/7 8. 1ns 605

LASKYS

make sense of
Hi-Fi

SUPERB ﬂUA\ﬂ')Yw PRICES

AUDIOTRONIC DIGITAL
CLOCK RADIOS

on/off volume
control. 7 transistors.
Telescopicrod
antenna.

OUR PRICE £43.60 |
pes PAIRP/P & Ins 50p/
NOT LICENSABLE

ELIZABETHAN OCR26 DIGITAL
CLOCK RADIO

A smalier than usual digital clock
AM/FM radio, measuring only

B} w2x31"dx4"h.The DCRis
finished in simulated teak vaneer
and is fitted with a pre-set slesp
timer switch that witl turn on the
radio at the precise time chosen
{Mains operated} List Price £24.25

‘OUR PRICE £14.90 £ "™

£1.35

_hensive easy to follow instructions and

N THE U K.

SINCLAIR Pro]ect 80 Mudulns
Z40 Power Amp. 60 P/P & Ins. 15p
Z60 Power Amp. CS 95 P/P &1ns, 15p
Sterec 80 Pre-Amp. £13.10 P/P & Ins. 15p
Active Filter Unit £€7.40 P/P & Ins. 15p
FM Tuner £13.10 P/P & Ins. 15p
Starso Dacoder £8.40 P/P & Ina. 15
PZS Power Supply £4.65 P/P & Ins. 30p
PZ6 Power Supply £8.40 P/P & Ins. 305
PZ3 Power Supply £7.90 P/P & Ins. 30p

ELIZABETHAN 8/12-1

8-Track Stereo Player. Home

cleck radio covering MW/FM
wavebands. 180-minute steep
timaer. Buzzer alarm. Tone control

AU DIOTRONIC HEADPHONES
LSH20 indivigual

voluma controls.
Mono/stereo switch.
40-19,00 Hz. 8 ohms.
OUR PRICE £6.25
- P/P &Ins 50p

LSH30 individuat
tone and volume
controls. Mono/
steraoswitch.
30-20,000 Hz. 8 ohms.

OUR PRICE £8.95 p/P &ins30p
LSHA0 Two-way

speaker system.

Individual volume

controls. 20-20,000 Hz.
8 ohms.

OUR PRICE£10.75

P/P &Ins 30p

All siticon,

This instrument
will give hours of enjoyment
to ali the family. Beautifully
finished. The Keyboard range can
be adjusted to be in tune with any'
instrument. Operates from
intarnal 3V battery. Fitted with
on/off switch. vibrato switch,
earphane sockat and external

9V D.C. socket.

Size 229mm x 127mm x 64mm

OUR PRICE£9.95 p/P & Ins50p

1 P/P & 3
CURPRICEE19.95 | Phi] ot Coram?
inputs with
GAN twin s‘uuo'hudphonednu uts an:
MINIATURE OR senarate jolume controls for eacl
.channel. Operates from 9V battery.
MUSIC MASTER AM100 INPUTS: Smv-and 100mv.
Spanning | QUTPUT: 50mV per channel.

nearly two | OUR PRICE£10.65p/p & Ins 300

including

semi-

tones.

- RANK "AUDIO
RA 210T STEREO AMPLIFIER
74 -74 watts rms. Inputs for
magnetic phono, tuner, tape and
aux. Separate base, treble.
balance and volumae controls.
Headphone socket, Teak case.
Unrepeatabie offer.

OUR PRICE £21.85  1ne sty 0

ADC22 | Transtormerfor PZEES.10P/P & Ins. 30 | 8-Track player with automatic and
24-hour manual ch
Zlock radio: B8 AUDIOTRONIC Mhaminated dicators for
covaring MW/FM wave- LOW NOISE CASSETTES use with yaur hi fi system. Size
bands. 180-minute sleep timer. TYPE 10 747w x12°D x 23 °h. List Price
timer. Choice of Grey or White €60 £1.70 £3.24  £7.65 |£29.90.
cabinat. €90 .£2.42 £4.59  £10.80 PP At
OUR PRICE £17.50 P/P& | G120 €295 £559 1322 | OURPRICE £14.90 ;.5 '™
UR PRICE . Ins £1.00 P/P & Ins 4p each =L
B Ty 3-10p: 4 and over 15p
y ADC33 3
Deluxe AUOIOTRONIC AHA101
_ = 2a-nour | Stereo Headphone Amplifier

CATALOGUE

LASKYS 32 PAGE
CATALOGUE AND PRICE
LIST - absolutely free apd
available from all stores
or by post {see coupon
below}. This exciting
catalogue provides a
comprehensive selection
from the largest Hi-Fi
Retailer in Europe—a
MUST for every Hi-Fiand
electronics specialist.

| AET 100mW output stage £1.60
AE2 Pre-amplifier.. £1.40
AE3 Diode receiver. £2.15
£1.30

£1.35

¢ £1.10

£1.10

i £1.10

AES Trebte filter £1.10
AE10 CCIR filter £1.10

HIGH QUALITY '
CONSTRUCTION

LIMITED STOCKS
AT Oxford Street. 428
257 Tottenham Court Road.

12, Fleet Street.

311 Edgware Road. CROYDON
BIRMINGHAM KINGSTON-

LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGEWELLS
WOLVERHAMPTON branches, or
by Mail Order.

All kits are camplete with compre-

cavered by full guarantas.
Past and Packing Ins. 15p per kit.

AF 20 Mono amplifier.

ATS Automatic light contrd!
AT30 Photo cell switch unit...
AT50 400W triac Hght
dimmer/speed control._.....
ATS6 2,200W triac light
dvmmerlspead control....
AT60 1 channel I|qht control

HF310 FM tuner

HF325 Detuxe FM tuner.
HF330 Decoder (HF310/325)
‘GP310 Stereo pve—amphher

for use with 2 x AF310. £8.90
GP312 Circuit board. £2.

HF395 broadband aerial amp.
NT10 Stabuged power supply

100mA
NT300 Stabilised p. supply.
NT310 Power Supply 240 V AC
or2x18VD.C.at2Zamps
NT305 Voltage converter......
NT315 Power su ply 24OV B

tod,5/15V D £12.75
Amateur Elec!mnu:s bv Josty-Kit,
the professional book for the amateur
—covers the subject from basic prin-
cipals to advanced electronic techniq-
ues. Complete with circuit board for
AE1 to AE10 listed below.

OUR PRICE £3.30 (No vaT)

your nearest store

CENTRAL LONDON . ()]

481 Oxford Street, W1 493 8641
10Tottenham Court Rd. W1 637 2232
33Tottenham Court Rd. W1 636 2605
42 /45 Tottenham{t Rd W1 636 0845

257./8 Tottenham Ct.Rd. W1 580 0670
3 Lssle Street, WC2 437 8204
118 Edgware Road, W2~ 7239789
193 Edgware Road, W 7236211
207 Edgware Road. W2 7233271
311 Edgware Road, W2 262 0387
346 Edgware Road. W2 7234453
38 are Road, W2 7234194
109 Fleet Street, EC4 353 5812
1523 Fieet Street EC4 3532833

BIRMINGHAM

116 Corporation Street 021-236 3503
BSRISTOL

16-18-20 Penn Street 20421
CROYOON i

1046 Whitgsft Centre 681 3027

KINGSTON 38/40 Eden St. 5461271

LEIGESTER 45 Market Pi 537678
NORTHAMPTON

78 Abington Street 35753
NOTTINGHAM a

5.7 Lower Parliament™St 48987

OXFORD 16 Westgate Centre 722870
READING 6 Frars Walk, Friar Street

RICHMOND 32 Hill Street 948 1441
ROMFORD 86 South Street 20218
SOUTHEND

205/206 Churchill West 612241
TUNBR! LS

53./57 Camden Road 23242
WOLVERHAMPTON

30 Wulfrun Way 23384

Ali prices correct at 23/7/75 but subject
to change without notice E. & 0. E.

ALL PRICES INCLUDE VAT.
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JTO LASKYS CUSTOMER SERVICES DIVISION

I'Please send me the following items ...

emi

Name ... ..

Address . .. ..

Herens

- O S S D S SN S S

1 Signéture ergse. S ———

Registered 1n England No 347947 at 12 Lower Grosvenor Place. London SW1 OE)(
D ST S GEED UPRE SMEN SHED NN R S SR W

Audiotronic House, The Hyde,
London NW9 63J. Tel : 01-200 132

TOTAL
PURCHASE PRICE

f wish to pay by Barclaycard/Access and my number is

Please send me your Free 32-page Hi-Fi catalogue price list [J
1 enclose cheque 3 postal order £3 money order 3

S— {inc. Pf P& Ins.

I
I
|
1
|
|

e |
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AERIALS

NO EXTRAS~VAT INCLUDED-FREE DELIVERY

CASSETTE WAI.I.E‘I'B(HOLD 6)-Ref.39

BATTERY ELIMINA‘I‘OHS

Telescopic, 15-120cm £1.50 CASSETTE HEAD DEMAGNETISERS Minlature AC adaptor -provides
Telescopic,H & V Swivel,15-80cm £2.25 Shaped pole piece-saves time £3.65 9V at S0mA DC output from mains £4.35
Indoor FM antenna, Compact design £2.45 EARPHONES . POWER SUPPLY UNITS
Lot mounting FM dipole antenna £2.45 Stethoscope style,8 ohm dynamic £1.20 P 1 Switchable between 6 & 9V (200maA}
CAPACITANCE SUBSTITUTION BOXES Crystal earphone with lead & plug £0.65 ideal-most smali radios, etc, £4.85
Single control for easy selection High resistance, 2000 ohm headphohs £3.20 ;’2 s:vi:):ohahle to provide 6,7.5,
0001,001,0022,01,022,047,0.01,0.22 VAatis0)mA £7.15
e e e e .35 FOOTSWITCHES TRANSFORMERS
Repid connect to mains.Built-in Push on-push off. Anti skid base £2.70 Mains (miniature),2 secondaries
piano switches,neon & 13A fuse £3.50 INTERCOMS 0-6V,0-6V AMS,280rmA €2.70
SUTTINETERS 2-statlen, iden! for the home-bby ;’;‘_i‘;" ?;J::qu.lrﬁom £2.10
Vde-10,50,250, 1,000.Vac-10, 50,250, alarm,office, with cable & staples £6.35 S-BOI-SV AMS, 100ma £1.45
1,000. 1dc-100mA . R-150k £4.95 Doorjphone ' Answer door before 12-0-12V RMS , 50rmA £1.45
PRINTED CIRCUIT MiTS : ::fé‘:g;::ﬂ"::'e'y weSthepIcok £9.95 PERSONAL RADIOS
Contain all items necessary to 5 - CarE/SH Philips RLO77 wlith earphone & case £6.00
produce printed circuits £3.95 ynamlc,remote start/stop,200 Philips RLO20 wlth earphone & case £7.50
SIGNAL INJECTORS ohms, 100-10kHz,6mV output £2.15
Audio through video signais, idesi MINIATURE TRANSISTOR MODULES
-servicing amplifiers, redio & tv £4.25 Microphone pre-amplifier £2.45 TOOLS
TEST SWITCHES Power amplifier £2.70
5 minlature-push to test switches £1.00 (Each plug-In with mounting socket)
VERNIER DIALS STEREO HEADPHOMES COMBINATION TRY & MITRE SQUARES
Posltive logging to 1/10th of a ::dpzr:vf:;eggl:;m:gg';:;:“'“’ AT Cabinet/Chassis/P.C.B.work.COne
degree ,8: 1 ratio,clear scales £2.45 1= ! - tool combining Try & Mitre S, D
VU METERS STEREO HEADPHONE JUNCTION BOXES Height and Magrklnyg Gu,g,s,;éﬁ,':,'nﬁgf:’
Calibrated -20 to +3,0-100%, ideal in‘:my SWEI:::sunIQI sela:::hnhmes Rule.Spirit Level/Piumb & Steel Scriber £2.35
-recording level or power output £3.40 sré'.':; PR!-O:MYPCI,:IFIERS £2.30 HAND DRILLS

Jn:3-30mV .Equalise:RIAA .Out:200- 'L*"¥*|°I°' °°'I':*:;f -:;:5" chuck , Gears )

800mV flat.20-20kHz, : ] Stallylegc 1S/L bearings £3.99

w AUDIO) PRODQCTSJ sp!AKgl:s B RSERR RS Ay SOLDERING IRONS
AUDIO LEADS Minlature,75mm dia,8 ochms £0,95 Anta‘x 25W,X25,240V,Low leakage,
5p din pig to 5p din plg.1.5m jead £1.20 TWEETERS & CROSSOVERS 18 "Inter?rangm:bla long Iite bit £2:09
2p din plg to 2p din skt. 10m lead £1.45 Sler Twoetans) Slcrwrn e/PTiHE; e = e o sl e 305 4
. or systemns up to 30w RM £

::;ln“f:l_l;ls’:-'gé::sphonoom::lugt £1.20 Gone Twesters, B ohms, ¢/t 3kHz, " Stands, ST3,High grade base, spring,
GROOV-KLEENS -Ref.42 £1.95 For systems up to 10W RMS £2.35 sponges,, accomodation-spare bits
1" TAPE EDITING KITS-Ref.23 £1.50 Crossovers, B ohms, c/f 800, 3kHz, SOLDER -In handy Bib dispenser
CASSETTE EDITING KITS-Retf.24 £1.65 TkHz.For systems up to 40W RMS £5.85 WIRE STRIPPERS & CUTTERS
CASSETTE HEAD CLEANERS-Re!.31  £0.65 Crossovers, 8 ohma, ¢/t 3kHz. Bib 88, 8 guage selector ,automatic
HI-FI STEREOTEST CASSETTESRef.53 £2.15 For systems up to 15W AMS £2.10 opening, easy grip handles

P.E. ‘VARIGAP’ STEREO PUSH BUTTON

IMPROVE PETROL
F.M. TUNER

CONSUMPTION

Fit the Brilliant

New P.E. Scorpio Mk i

“pual Polarity”

 Capacitive Dlscharge\’
Electronic Ignition

System

% Genuine improvement in overall petro} consumption (independent report
claims at least 8%—10%)

% Much easler cold weather starting, iess straln on your battery

% Less useof choke—increase engine life

Smooth at lower kes your four cylind
cylinder

Together with the following 'Scorpio Mk II* pius
with other makes:—

power supply, stereo decoder, etc. etc.

The P.E. ‘Varicap’ Sterec Tuner uses
the latest Mullard modules for R.F and
|.F. circuits—highly sensitive and pre-
aligned for ease of construction.

This superb kit has everything to enable
you to construct this highly senasitive F.M.
Stereo Tuner, with instant push button

Easy to construct, highest qaality
reproduction.

Price only £34-50 Including V.A.T. and
postage and packing. Please send stamped
addressed envelope for our free brochure
on the Varicap, which gives pertormance

car feel like a six

not pr. y

% Only one mode! used for both posltive (+) and negative (—) earth fel if | station selection, self figures, detailed description, etc,, etc.
you change your car, you can certainly transfer your *Scorpio’,
% Retains your original contact breaker points, which last their mechanical
s | P.E. ‘GEMINP STEREO AMPLIFIER
* Will drive electronic tachometers.
Send a stamped addressed envelope for our free interesting brochure, “Elec- | Output genuine 30W R.M.S. per channel! Fully book-
tronlc Ignition—How it Works® circuit and itemised price iist. Distortion 0.01% (Maximum)! let avallable, conmnmu full specification,
Price for complete kit of purts. with easy to follow, comprehensive Instructi —3dB, 20Hz to 100 performance  graphs, step-by-step,

assembly lnstructnona, photonruphs. fault

connecting wire, etc. ONLY £15-50, including V.A.T, and postage and packing. kHz into 8 ohmsl

Ready made unit, fully tested tor immediate Installation with easy to follow
Irnas:'::.l:tlons. ail Ieads. otc., ONLY £17-50, including V.A.T and postage and
pi 9.

Fully comprehensive inputs, disc, tape,
MiICetc.!
Yes, we are still supplylng a// components

finding guide, etc. etc, Price 55 pence
plus 9 pence postage and packing.

for thls superb Stereo Amplifler, since
we have not yet found a better onel

For itemised price list on{y please forward

THOUSANDS ALREADY IN USE—FULLY GUARANTEED.

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD S11 8PE
Tel: Sheffield (0742) 668888
Please allow 14 days minimum for delivery, for postal delays, cheque clearance, efc.
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CAPACITORS
AND RESISTORS

Y, o

TRANSFORMERS CONNECTORS

TRANSISTORS IC’s

Use DOR AM components for your project

SPEAKERS

SWITCHES

TOOLS INDICATORS

CASES

The doorway to Amateur Electronics

IINC.POST AND PACKING

Practical Wireless, October 1975

3 DORAM'S NEW CATALOGUE OFFERS THOUSANDS UPON THOUSANDS OF

QUALITY ELECTRONIC COMPONENTS AND AUDIO ACCESSORIES FROM
TRUSTED BIG NAME MANUFACTURERS.

* ALL COMPONENTS ARE INDIVIDUALLY CODED AND PRICED - MANY NEW
COMPONENTS ADDED FROM CUSTOMER REQUESTS.

* 16 EXTRA PAGE DATA SECTION.

UNIQUE EREE UP-DATE PRODUCT INFORMATION SERVICE DURING LIFE
SPAN OF CATALOGUE.

ALL COMPONENTS SENT BY RETURN OF POST.

* POST AND PACKING FREE (only applies for Great Britain, N. Ireland and
B.F.P.O. Nos. - overseas orders F.0.B.)

* NO QUIBBLE REPLACEMENT PART SERVICE

PLEASE PRINT BLOCK CA|
| £ PRIN K CAPITALS PW 10

| NAME
' DORAM ELECTRONICS LIMITED

ADDRESS

| P. 0. Box TR8
| Leeds LS122UF

I | enclose 60p. Please send me by return my
new Doram Catalogue. (Overseas orders

l except for B.F.P.O., please add 30p Jor

| post and packing surface only).

P

Post Code
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POWER UNIT Type AI26

Supplying 6, 7-5.or &
Volt DCat 200 mA.
In moulded case form-
ing a 2 pin 5A mains
plug.

2 metre output lead
with 4-way multipiug
giving 2-1 and 2-5 mam
sockets and 3-6 mm
plugs.

Price £2'30. Post 10p.

TRANSFORMERS

2” and 4” PANEL METERS
2// 4//

BIZE: 60mm Wide
x 46mm High x
40mm Deep,
Movement LR.
Ohmg
0-50 micro A, 1250
0-100 micro A. 580

SIZE: 110mm Wide
X 82mm High X
43mm Deep.
Movement LR.
Ohms
0-50 micro A. 1400
0-100 micro A. 730

CASED TRANSFORMERS

Housed in smart resin-coated steel cases,
with 3-core power cable and outlet socket,
iused primary winding. Isolation types are
fitted with 3-pin outlet sockets, and are
available with 110 volt or 240 volt output.
(Please state). Auto types are fitted with
2-pin flat style sackets up to 500 VA. 3-pin
sockets from 750 to 3000 VA. See Auto and
Isolation sectioms for prices.

SAFETY ISOLATING

Prim. 120/2407V. Sec. 120/240V. Centre Tap
with Screen,
f Ref
No.

Price  Price
Caged Plugs
£ 2 Pin +
1 Earth

Price

{watts) Open Post
£ £

50 Volts

Prim. 200-240V.

Sec. 19, 26, 83, 40, 50V.

Amps Ref. Price
No. £

102

103

104
106

=3

2:58
348
508
581

106
107
118
119

Dwm R

et

7-58
12-30
13-20
1702

60 Voits

Prim. 230-240V.
Sec. 24, 30, 40, 48, €0V.

Post Amps
£

o

047
0-56
064
072
088
095
113
0.A.

0 & 00 & UT i 65 80 4 &

I bt

8:35
915
11-45
12-80

0-500 micro A. 170
70

170

[

0-88
0-88

0-500 micro A. 200
A 200
200

MINIATURE AND EQUIPMENT
Prim. 240V with screen.
= Volts

Milliamps
Sec. 1 Sec.
200
500
1000
100
330

Sec. 2

500
1000
330
1600
12 & 24 Yolts prim. 200-250v. = 0 =

3 Ret. Price 200
24V . ]
015 1-58
0-25 H
0-5

o
0"
0-
0
0

15K
50K
300K

=1
DOHMHOO OO

14 G0 6o 6o G0
SR @oi

RIROOO TR

0-300 Volt 0-300 Volt
‘g Meter g’ Meter 200
VU Meter 5250 VU Meter 5250
VU Meters are complete with detectors.
Modern wide view.

Price 2” £3-20 Post 10D, Price 4" £4:00
Post 10p. Lamps 80p per set.

} watt CARBON FILM RESISTORS
3 watt at 70°C E 12 range 10 Q—IM L 5%
tol above 470 K 2 109 tol at 95D per 100,

Anp:
12v
0-3
05

150
500

300 300
35 NO SCREEN
700 (D/O) —
1000 1000
500 500
1000 1000

214
1116
221
206

203
204

0-15-27

C1000 MULTIMETER

Special Offer

Compact General Pur-

pose Mini Muléimeter.

Input Resistance 1000

ohms per volt

Ranges:

AC Volts  0-15, 50, 250,

00 V

10
DC Volis  0-10, 50, 250,
1000 Vv

PLASTIC CASED SILICON BRIDGE RECTIFIERS

One Amp Two Amp Four Amp
60 P. 0p 50 P.I.V.35p 100 P.I.V. 55p
100 P. 25p 100 P.LV.40p 200 P.ILV,58p
200 P.I.V. 28p 200 P.I.V.45p 400 P.I.V. 85p
600 P.IV.30p 400 P.I.V.50p 600 P.I.V.75p

ADD 10p P & P PER ORDER

POWER UNIT Type CC 12-05

Output switched 3, 45, 6, 7-5
9 and 12 volts at 500 mA D.C,
Operates from 240 V mains,
suitable for TRadios, Tape
Recorders, Record Players etc
Bize 7-5x50x14:0cm. Price
£3-85. Post 25p.

MINIATURE NEONS

6mm diz., {2mm length leads length approx.. 20mm. Recom-
mended’ ballast resistor 150K ohms for 240 Volt operation
Price: Packet of 10 for 60p. Postage 15p.

A.s. P. LTD-

DEPT PW9, SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT. Tel: (0227) 52436

8ix Amp
50 P.I.V. 85p
100 P.1.V. 70p
200 P. . 80p
400 P.1.V. 90p

l;rim. 200-240V.

. Sec. 12, 15, 20, 24, 30V.
Ref. Price Post

DC Current 0-1 mA-
0-100mA
Resistance 0-150K ohms
Size 80 x 24 x §0 mm
Complete with Batteries, Test Prods,
Instructions. Special price £8-30 Post 25p.

CI1001 MULTIMETER
Input Resistance 20,000 ohms per volt
Qverload protection
150 £A movement, clear scale
Ranges—AQ Volts 0-10, 50, 250, 1000V
DC Yolts 0-5, 25, 125, 500, 2500V
DC Current 0-50 mA
Resistance 0-60 Kohms, 0-6 Mohms
Decibels —20 to +22 dB.

Carrying Case, Test Prods and Batteries
included.

8ize: 116 x 8:3 x 2-7 em.

Price £0-85. Post 20p.

PLEASE
ADD

AUTO TRANSFORMERS

Price Price Price
Cased Plugs Open
Watts  No. £ 2.& 3 pin £
Tapped at 115, 220, 240 Volts
20 113 X

Rei.

0-20
Tapped at 115, 200, 220, 240 Volts
150 4 638 0-20

020
0-20
0-85
0-85
0-85
1-80
210

Send 25p for Catalogue

BN ELECTRONEKIT

. hils of exteptional quality’' (AUDIO mag. Dec. 1974)
FOR

.. These kits are very good'' (P.W. mag. June 1975)
BUILD AND REBUILD AND DESIGN YOUR OWN WORK-
. P e ING PROJECTS—NO SOLDERING
(Componentsv TranSIstors, Valves, HI-FI, a“ i Ra‘dio‘s, microphones,kbdrg;lar‘ alarms, inter-comms, ferrlte
accessories, leads, etc., stocked. Speakers,

s, solar cell, c cell, volce relay, electronic
Cartridges, Mircophones, Tapes.)

cats, birds, guns; organs, illuminometers, voltmeters, meters
of all types, efc., etc., plus your own circuit deslgns.
COMPLETELY SAFE—suitable for from beginners on.
30 different projects £10:45, 100 differ projects £20-45, over
150 £33'95. Add-on kits, spares. available too.

Prices include Valuable Manuals, Battery, p. & p. VAT etc.

Cheque/P.0./Cash (or 11p for literature) to DEPT. PW

Send 15p for price lists and our bargain page

(Callers Welcome).

- Satisfactipn guaranteed.
ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1.{01-278 4579)

38 MORGAN ST.; WATERFORD, IRELAND
Phone: 051-32300
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. I.L .P. (Electronics) Ltd

SHEER SIMPLICITY!

Tuner ..
Gram ..y
Tape ..o

Ralf HYS

D et R

Tape a.p BASS

Half HYS

TREBLE

VOLUME

Stereo.Mono switch

!

BALANCE

-V +V

PSUSD
v

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HYS5 is a complete mono hybrid preamplifier,
ideally suited for both mono and stereo applications.
internally the device consists of two high quality
amplifiers—the first contalns frequency equalisation
and gain correction, while the second caters for tone
control and balance.

TECHNICAL SPECIFICATION

Inputs; Magnetic Pick-up 3mV RIAA: Ceramic Pick-
up 30mV; Microphone 10mV: Tuner 160mV; Auxillary
3-100mV; input/impedance 47k at 1kHz, Qutpuis:
Tape 100mV: Main output 0db (0'775V RMS). Active
Tone Controls: Treble + 12db at 10kHz; Bass 4 12db
at 100Mz, Distortion: 0'5% at 1kHz. Signal/Noise
Ratio: 68db. Overload Capabiiity: 40db on most
sensitive input. Supply Voltage: £ 16-25V.

PRICE £4:50 »%% %<

P. &P free

TWO YEARS' GUARANTEE ON ALL OUR

I.L.P. Electronics Lid.
Crossland House,
Nackington, Canterbury
Kent CT47AD

Tel (0227) 63218

Practical Wireless, October 1975

The HY50 is a complete soiid state hybrid HI-Fi
amplifier incorporating its own high conductivity
heatsink hermetically sealed in black epoxy resin.
Only five connections are provided, input, output,
power lines and earth,

TECHNICAL SPECIFICATION !

. Qutput Power: 26W RMSinto80.Load Impedance:
4160, Input Sensitivity Odb (0-775V RMS). Input
Impedance: 47k0 . Distortion: Less than 0.1 % at25W
typically 0-05%. Signal/Noise Ratio: Better than 75db
Freguency Response: 10Hz-50kHz + 3db. Supply
Volitage: £ 25V. Size: 105 x 50 x 25mm.

PRICE £5-98 # &%

P. & P. free

Please supply,
Total Purchase price

The PSUB0 Incorporates a specially designed trans-
former and can be used for elther mono or stereo
systems.
TECHNICAL SPECIFICATIONS
Output voltage: 50V {25-0-25V),
210240V,
Size: L.70, D.80. H.60mm.

+ 48p VAT

PR'CE £ P. & P. free
PRODUCTS

Input Voltage:

| Enclose, Cheque [ ] Postal Orders ] Money Order ]
Please debit my Access account [ ] Barclaycard account [}

Account number
Name & Address

Regd, V.A.T. No, 202141535

www americanradiohistorv com


www.americanradiohistory.com

i

T]

v][c]

LE-4 SPEAKERS

Superb  performance and  beautifully
finished in selected teak veneers. A
professional standard four-way speaker
system giving 25 watts RMS power
handling. Bass unit is 14”x 9" with
8'>5" unit for mid-range and twin 3"
high frequency units to give monitor typs
guality and performance.

Specification — Size 33"x14"x 16"
approx. Impedance 8 phms. Power
handiing 25W RMS. (Peak 50 watts.)
Frequency range 35 Hz—20 KHz.

Our Price £34.00 each
{normally £66.00)+£5.80 p & p.

Scotland and the Orkneys
P & P Surcharge £3.50

EMI 350 KIT

System consists of a 13" x 8"
approx. woofer with a 3" tweeter,
crossover components and  circuit
diagram. Frequency response: 20 Hz
to 20 KHz. Power handling 15 watts
RMS into 8 ohms. {Peak 30 watts.)

£6.50 <c120p8p.

Complete with crossover Components
and circuit diagram

FOR SPEAKERS AT
REDUCTIONS 4

FANTASTIC

THE GOMPAGT’

EASY BUILD SPEAKER KIT 4
A compact bookshelf speaker system giving a high efectro
accoustic efficiency for the low powered amplifier.

The professional finish can be obtained with the minimum
{ of tools, the infinite baffle type enclosuras come ready
mitred and professionally finished, simply apply glue,
fold up around baffle board, and fix together with
masking tape til glue dries.

The cabinet measures 12°x9”x5” deep approx finished in
simulated teak, incorporating a quality 7*x4” elliptical
speaker, power handling 4 watts. flux density 30,000
maxwells, impedance 8-15 ohms nominal, voice coil dia
3”7 magnet size 23”7 approx. ..

EASY TO BUILD SPEAKER KITS

These superb simulated teak-finished speaker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits
(350 type kit) incorporate 13" Xx 8" waafer, 33
tweeter and matching crossover.

Easily put together with just a few basic tools.
Specification (sach speaker): impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20-20,000 Hz. Size 20" x 11" x 93"
approx. Comparable built units (EM! LE3) sold else-
where for over £45 pair.

£22.00 pair complete .¢520,,

Complete with

P

£6.00

pair inclusive P & P £1.70

Components and circuit diagram

VISCOUNT IV STEREQ SYSTEM

System 1a. £65.00

The new:20-+20 watt Sterea Amplifier incorposating the latest silicon transistor salid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
finished cabinet, with anodised fascia-to harmonise with any decor. Polished trim and.knobs.

The VISCOUNT IV has a comprehensive range of controls — volume, bass, treble, batance, mono/stereo,
mode selector, and scratch filter. . )

Front panel socket for steres headphones. Ami a hast of sockets at the rear —
speakers, tape recorder. auxiliary, tuner, disc and microphone.

SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivalts @
47 K ohms {RIAA}; 2. Crystal/ceramic PU. — 50 millivolts & 50 K ohms (RLAA); 3, 4, 6. Tape
Tuner/Aux. — 140 millivalts @ 50 K ohms (flat frequency respanse); 5. Microphone — 3 millivolts @
50 K ohms {flat frequency response).

CONTROLS: Push button ON/OFF. stereo/mono, scratch filter. B position rotary selector. Individual
rotary contrals tor treble, bass, balance and volume. Headphone socket. tape out socket. Aux. mains
output. Frequency respanse: 25 Hz to 25 KHz @ full rated output. Sianal to noise ratio: better than
—50 dB on all inputs. Tone control rangs: Bass + 15 dB @ 50 Hz; Treble + 12 dB @ 10 KHz
Power requirements: 200-250V AC. mains @ 60 watts. Approx. size: 154" x 3" x 10",

MP60 type deck with magnetic cartridge, de luxe plinth and cover. R

Two Duc Type 11 matched: speakers — tnciosure size approx. 193" x 103" x 7§ in simulated
teak. Drive unit 13 x 8" with 3" tweeter. 15 watts handling. 30 watts peak.

Complete System with these speakers £65 nu +£6.50 p & p.

System2. £81.00

Viscount IV amplifier {As System 1a)

for left and right

PRICES: SYSTEM 1a
Viscount IV R103

PRICES: SYSTEM 2
Viscount IV R103

MP6O type deck {As System 1a) amplifier £2500+£190p&p amplifier £25.00+£1.80 p & p.
Two Dun Type 111 matched speakers 2 Duo Type lla 2 Duo Type IIt T
— Enclosure size approx. 27" x 13" speakers £30.00+£6.50 p & p, speakers £46.00+£7.50 ¢ & p.
x 11 ; - Finished in teak simulate. MPE0 type deck with Mag. cartridge MP80 type deck with Mag. cantridge 20x 20
Drive units 13" x §" bass driver, and de fuxe plinth deluxe plinth
two 3" (approx.} tweeters. 20 watts and cover £2000+£330p&p. and cover £20.00+£3.30p&p SYSTEM
gya 8 ]ghgbso |f‘rmzusnl:v range — Total if purchased Total if purchased
z10 18, 2. separately:  £75.00 arately:  £91.00
Complete System with these Avaxluhl;cnmpleu for onty. £65.00 muam.ymmmm toronty £81.00  Scotland and the Orkneys P & P Surcharge

speakers £81.00 +£760p&p +E650p&p, +£7.50p & p. System 1a £1.75 System 2 £3.50

446

Practical Wireless, October 1975

www americanradiohistorv com


www.americanradiohistory.com

RADIO KIT— THE TOURIST TT*

NOW BUILO YOUR OWN Controls velume manual tuning and five push
PUSH BUTTON CAR RADIO buttons for station selection, illuminated tuning
Easy to assemble construction kit comprising fully  SCal® covering full. medium and long wave bands.
completed and tested printed circuit board on  Size Chassis 7 wide 2 high

which no soldering is required. All connections are  and 43" deep approx. £9.5° +E£1.05p&p.
simple push fit type making for easy assembly. Speaker including baffle and fixing strip £2.00
Fine tuning push buttan mechanism is fully built ~ +45p p & p. Car Aerial Recommended — fully
and tested to mate with printed circuit board. retractable £1.60+40p p & p.

TECHNICAL SPECIFICATION: (1) Output The Tourist | Kit For the experienced constructor.
4 watts RMS output. For 12 volt operation on  If you can solder on a printed circuit hoard you
negative or positive earth. (2) Integrated circuit . can build this model. Same technical specification
output stage, pre-built three stage IF Module. asTourist TT. Price £8.20+£1.05p&p.

QUALITY SOUND FOR | DISCO AMPLIFIER
___LESSTHAN £24.00| & —

Stercs 21, easy to assemble audio system kit. No soldering

required.

The unit is finished in white P.V.C. and the acrylic top presents an

unusually interesting variation on the modern deck plinth.

Inciudes — BSR 3 speed deck, automatic, manual facHities

together with stereo cartridge.

Two speakers with cabinets.

Amplifier module. Ready built with control panel, speaker leads and

full, easy to follow assembly instructions.

Specifications — For the technically minded.

input sensitivity 600mV. Aux. input sensitivity 120mV. Power

output 2.7 watts per channel. Qutput impedance 8—15 chms. Stereo
dph socket with ic speaker cutout. Provision for

auxiliary inputs — radio, tape, etc., and outputs for taping discs.

Overall Dimensions. Speakers approx 153" x 8" x4". Complete deck

and cover in closed position approx. 153 X 12"x 8",

Complete only £23.20 +£300pay

Extras if required. Optional Diamond Styli £1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give sptimum performance £5.80.

PUSH BUTTON CAR

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Qutput 20 watts RMS -into
8 ohms {suitable for 15 ohms).

Inputs *4 electrically mixed inputs. *3 individual
mixing controls, *Separate bass and treble controls
common to all 4 inputs. "Mixer employing FET.
{Field Effect Transistors). “Selid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2J, 3}, 4}.
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — alt 250mV
sensitivity. AC Mains, 240V operation. Size approx:

1257x6° X% £2000 +£1.35p&p.

WN STEREO AMPLIFIER*

For the man who wants to design his own sterec — here’s
your chance to start, with Unisound — pre-amp, power

I amplifier and control panel. No soidering — just simply
screw together. 4 watts per channel into 8 chms. Inputs:
120mV {for ceramic cartridge). The heart of Unisound is
high efficiency I.C. monolithic power chips which ensure

¢ very low distortion over the audio spectrum. 240V. AC only.

Elegant self selector push button player
for use with your sterep system.
Compatible with Viscount IV system,
Unisound module and the Sterec 21.
Technical specification . Mains input,
240V, Output sensitivity 125mV.

i3

b Yours for only . Also availatle with 2 speakers (7x4”) £10 + £1.75 p & p.£8.98 + 1050 8 .
£1 620 +£1.70p & p. B Also available with the ‘Campact’ (see appasite page) easy build speaker kit£13.50+ £2p & ]
* INCORPORATES: Pre-Amp with full mixing facilities, including switched input
for mic with volume control, switched input for auxiliary with volume control,
bass and trebie contsols. velume control and blend control for turntables. Two
B.5.R. MPE0 type single ptay professional series decks, fitted with crystal cartridges.
" ) TECHNICAL SPECIFICATION: Console size — .
. L - 4 SisSi@e:  Prosmp — Ouput — 200mV.  Unit Closed—17§"x 13§ x 8% lapp.]
% 3 e Auxiliary inputs — 200mV and  UnitOpen —35§"x133"x4§" (app)
« 750mV into 1 meg. Mic input — 6mV  This disco console is ideally matched

inte  100K. 240 volt ”uperajion. for the Reliant {V and Disco 50 or any
Turniables capscity — 7, 10" o other quality amplifier.

12" records. Rumble, wow and flutter  The unit is fitished in black PYC with
Rumble Better than —35¢B. Wow  contrasting simulated teak edging,
Better than 0.2%. Flutter Better than  diamond spun control knobs with
0.06% (Gaumont kalee meter). matching control panel.

Finish — Satin black mainplate with

black turntable mat inlaid with
brushed aluminium trim. Tonearm and Yours for only

Is in black ¢ brushed f
contols i back  and bushed £ 4G OO +£6.50p & p.

Mail orders to Acton. Terms C.W.0. All enquiries

\ ped addrassed envelope. Goods not d hed
! gutside UK. .

Laaflots available for alf items listed thus* Send

mmps_d‘lddt@sd envelope. All items subiject to, 1

DO NOT SEND CARD sl Prices comectat Isthug 19758 29 C HIGH STREET, ACTON, LONDON W3 6NG
i i 323 EDGWARE ROAD, LONDON W2

Just write your order giving Al prices include VAT : 3
" 2 .m.—5.30p.m. Half Th
your credit card number at current rates f\eés"l'oglell:Sg%%%?mrs.ESDmevyACIF:JEch‘izIlgdaay Wsec:i3 ) A
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Lenco
stereo cassefie
mechanisms
from Goldring.

Lenco cassette mechanisms, as recommended
by Practical Wireless for the Kempton and Ascot car
stereo players, have major appeal for the enthusiast.

Both units are based on the famous STAAR
designs, and the robust construction and precision
engineering make these units ideal for use in car

i:..  Stereo players, Hifi systems,
mdustrla] and many other
i applxcatlons

Lenco CRY
(as specified for the i
PW Ascot model). High quahty
unit, manufactured to hifi
standards, with full facilities
for both recording and play-
back. Features include fast
forward, fast rewind, pause
control, erase, auto stop
and cassette ejection.
£2312 including packing,
camage and VAT,

Lenco FFR(as specified for

the PW Kempton model).
Cassette player with fast
forward and rewind mechanism,
auto stop and cassette

ejection. £21.88 including
packing, carriage and VAT,

To: Gold ring Ltd., 10 Bayford Street, Hackney, London F8 3SE. -I
Please sendme:  LencoFFRat£21.88 l

LencoCRVat£23.12
l | enclose PO, chequefor £
I NAME
ADDRESS

{ © Goldring }

L———_————_—_J
To order, complete coupon and enclose Cheque or Postal Order made
outto Goldring Ltd. Please cross out on coupon unit not required.

4438

YOURSELF FOR A

BETTER JOB - MIIIIE I'AY!

This easy to follow GUIDE TO
SUCCESS shouid be read by every
ambitious engineer. Send for this
helpful 76-page free book NOW!
No obligation, nobody will call on
you. It could be the best thing you
ever did.

Do you want promotion, a better
job, higher pay? “New oppor-
tunities” shows yvou how to get
them through a low-cost, Home
Study Course. There are no books
to buy and vou can pay as you
learn.

CHOOSE A BRAND NEW FUTURE HERE

N BB CUT OUT THIS COUPON W BINN MNm
o

Tick or state subject of interest.
Post to address below.
Radio, Servicing &
Repairs ]

ELECTRICAL &
ELECTRONICS

Painting &
Decorating

E{actical Radio & IE(adio Amateur’sD I
ectronics xam.
(with KIT) o] MECHANICAL
; AM.S.E. (Mech)(]
Electronic
Engineering AUTO & AERO General Mech.
Certificate [J Motor Mechanics [] Eng. [} I
General Elect. Eng. €. & G. Motor V. Inst. Engineers &
Certificate D Mechanics O  Technicians o I
General Auto i
C. & G. Elect. i seri Maintenance
Installations 0 Engmeelvl;mg ‘{‘:_‘]) Engineering ]
AMIMI .
Elect. Install. & P Welding O I
Work 0 ir Registration
Board Certs. 0 l
C. & G. Elect. M.A.AJLLM.L Dip. MANAGEMENT &
Technicians [ / ") PRODUCTION
Computer _ l
RADIO & CONSTRUC- Programming [
TELECOM- TIONAL Inst. of Cost & l
MUNICATIONS Heating, Ventilating Managements
Colour TV & Air Conditioning  Accts. O l
Servicing ] Architectural
C. & G. Telecoms. Draughtsmanship DRAUGHTS-
Technician’s Cert.[] Desigo MANSHIP &
L1OB. ) DESIGN
g, & G; Radio, Carcentes & E—
Tpentr; .
Mecl% ge?t.tmmcsm J(?in%l‘y Y ] Draughtsmanshlp 0
: Plumbing AMIED. 3 I
Radio & TV
Engineering Technology g Electrical
Course 1 General Building [J

Draughtsmanship [ l

G.C.E.
—58 0° & ‘A’ Level Subjects
—over 10,000 Group Passes!

Aldermaston College

Dept. TPWI0, Reading RGT 4PF.

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5ET. Tel. 628 2721,

MNAME (Block Capitals)
ADDRESS ..o bt e e et es s e s s

. Postcode...

Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SLA7 RED LED 0.3"
DIGIT 0-9DP 89p ea
IGREENSYELLOW £1.40

FLUORESCENT LIGHTS 12V MADE IN UK

) h KNoBs 7p.PRESETS 6PRESISTORS 1ip
8 WATT 13" £3. 13¥ 227 €3.50 741C BPIN DIL 27p.MFC4000B 33p NEW TRAMPUS FULL SPEC PAKS SWITCHES: SPST 18p. DPDT 25p
DiBiTHL ELDEH NE555 TIMER 55p.zN414 RX £1.,09 PAK 4 10 RED LEDS our chotce t1 ] .
3C109 9p.2N3819e 16p.BFY51 15p PAK B 4 741 OP aMm - e1] DIn pLues aLL 12p, SockeTs 10p,
IC AY51224 4 DIGIT CLOCK £3,75 PAK C 4 2N3055 ¢1.D 12 50109 £1| ALI CASES AB5/AB7 50p.AB13 65p.
MM5311/4 6 DIGIT CLOCK £7 ‘]qn TTL PAK E 10 BC182 ¢1,F 11 2N3704 ¢1| TRANSFORMERS 14 6v6v or 12vi2y
CASSETTE B PAK G 8 BFY51 £1.H 9 2N3819ec¢1] Only £1.34.100mA type CT 75p.
i 7473/74/76 29p PAK J 9 2N3053 £1.K 40 1N914 £1
0 RIB7E  nooomss 1w 7™ 0 OlL sochets
me(hanus 7404 n/uleRT ﬂp 7490 g;p BZYS8 400mW 1A/50V SCR 36p TEXAS GOLD
7401/2/10eteldp 7491/2/3/4 P  ZENER DIODES 9p TAG1/400 55 ea
NEW 8tk CARTRIDGE MECHANISM £8 7413 SCMITT 31p 74100 74175 €1 e c1oe/& 7 SCR DI Iéo‘i’quofggm 13p
,14,
STEREQ CASSETTE MECHANISY £13.75 7440 BUFFER 14p 74121 320 a0V 20 447400V 53p
Suitable for 'PW ASCOT' recorder /447 DRIVER 89p 74123 59p P sC146D TRIAC SCLLERGON, SERIES,
with heads etc.SEND 15p for DATA 7470 & 7472 29p 74141(&7441)73p BR100 DIAC 25p 104 400V 75p 100 PINS 50p.1K €3

INTEGRATED

CIR

DIL14 29p
TIMER 54p

739
555

CUITS

LM377 2x2W£2,87
LM380 2W AF 89p

SPECIAL OFFERS

2N3055 FULL HIGH SPEC 115%W 37p

TRANSISTORS
& DIODES

Price each

AC127 & 128 16p

FULL SELECTION

MATCHING
INS.

16p
BUSH SET10p

;33 ¥F/3F ggp LM381 2xPre £2  ACI87 & 188 19p P 70 33"x5" 31p 3§x 17" £1,50
JUMBO LED 0,6" 747 709 T09 P LM3900 4xOPA69p  AD149 43 D .
[ ] DISPLAY €2.25 ea. 709 DIL 14 28p NC1303  £1.20 Apiel & 162 3ap TIP 42 e8p gf}’“wic SdBOA“DS 6x43" 1, gg
710 DIL 14 34p MC1306 49p  BC107 & 108 op DIP 2955 9op S A e
S015F 0-9DP £1 ea. 733 Reg.  54p MCI3108LEDE2.65  BO109 1op TIP 3055  55p 36 way 90p. PLAIN 3i x17 i
| ZENON FLASH TUBE  7¢1 DIL 8 270 MC1312 SQ £2.10 BC147/8/9 1op TIS43 see2yzsss ot CUTTER 45p.FEC ETCH PAK 50p
¢4, .Data 15p. 741 DIL 14 29p MC1330 69p  BC157/8/9 12p Z2TX109&301 13p @@E@ @@
J — S 5 ;i; gogzl ggp %gig:sw 2xPre €1  BC167/8/9- 12p 1N4001 4p E@@m [;@
= X p b 0 55p  BC177/8/9 18p 1N4004 & 7 7p
L E D T@@] ﬂgp 748 DIL 8 33p NES36 fetOPA ¢2 Bc1sz§3;4uz10p 1N4148 & 914 4p ggégﬂfﬁggIETgﬁAgﬁxKrI«gwQéégg
7805 5V £1.40 NEB40 Driver £1  BC212/3/44&L1lp 2N697 14p  DECON DESOLDER BRAID REEL 59p
LEDS 209 STYLE ONLY 13p ea 7812 & 15 £1.40 NES50 2vRef 79p  BCY70/1/2 17p 2N70688 1ip .
TIL 209 WITH CLIP RED 15p ea 76013 6W AF £1 NES55 Timer 55p BD131 & 132 39p 2N2646 UJT 32p HEATSINKS
TIL 211 & CLIP GREEN 28p ea 8038 SIG GEN £3 NE556 2x" £1.20 BFRS51 2N2904 & 5 20p 5F/T05 & 18F/T018 5p ea.TV4 15p,
fﬁ&é’% O.Sn % ?éIPGRg?\)I 13" e g:ggig 5«;1 ggggg gili igig BFR50/51 23p §N§926royg 9p  TV3/TO03 16p.EXTRUDED 4" 4Y1 29p.
0.2" CL N 30p ea P . BFR50/51 2 N3053 17
209 STYLE OR ,2"ORANGE 29;1: ea CA3048 £2 NE562 PLL £3.19 BFRSE/ZEOV 23§ 2N3055 115W 3711; TGS308 GAS DETECTOR £1.80 ea.
INFRA RED LED £1,2N5777 33p. CA3052 £2.50 NE565 PLL £2.69  pouciig,5 15 2N3563 & 64 16p  LOGIC PROBE TTL TESTER PEN ¢5
CA3054 €1 SN72709 709 28p /1/2 P ON3eld 4op
PH@T‘@ H@ ﬂE@ LM300 2-20V £2 SN72741 741 26p  BSX19/20/21 16p° 2N3702 & 3 op CAPACITORS
L¥301 OPA 45p SN72748 748 33p MJE2955 90p  2N3704 & 5 10p CERAMIC 22pf to 0.luf 50v 5p,
TEC12 PHOTO AMP/SCMITT/RELAY LM304 0-40V £3 SN76660 IF ¢1  MJE3055 65p  2N3706 & 7 9p ELECTROLYTIC:10/50/100 uf in
DRIVER or LED TTL INTERFACE 81p LN307 OPA  49p SN76611 IFg1,25 MPU131 PUT 49p 2N3708 & 9 8p  10v 5p.25v 6p.50v 8p.2uf/10v 5p.
ﬁggg}{uégo laig %ﬁgéig %FAF gg gﬁgi E"Sigl gp 2N3710 & 11 10p 1000 uf/25v 18p,200/500 25v 9p,
) €1, D 2N3819E FET 16
LM372 IF 180 ZN41d4 RX £1.08  TIP 20 & 30 520  oNgemem PRT 175  POTENTIOMETERS (POTS) 4B or EGIN
TIP 31 & 32 69p 2N3904/5/6 15p LIN or LOG ROTARY 13p.SWITCH 14p

IN OUR FREE LISTS.

VEI"D

A
VERO PINSx36 28p uFJT-J. Eﬁ:f'f

COPPER CLAD VEROBOARD O 1"
23"x5" 29p 23x3}" 26p.3} x3§"31p,

DUAL 45p. ELIDERS 29p. STEREQ 57p

arasll

QUALITY' STEREO SOUND_
{ SOLENT AUDIO SYSTEM

T@Dﬁ‘i £5-95
down

TOROIDAL TRANSFORMERS
FOR THE

TEXAN Il

Designed by S..G.A. ELECTRONICS in conjunction with
Texas Instruments for uprating Texan 20+20 Amplifiers.
Pri. 220-240V; 50Hz; Screen; Sec. 25-20-0-20-25V, 1-5A.
Fully impregnated; flying lead connections.

Ref. T1295 Price £6-70 + 25% VAT post 50p.

Ref. T1295/F with resin filled centre, 2BA clear hole.
Price £710 + 25% VAT post 50p.

@@@@@ﬁ 006060 G \_/)*‘m

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate

Toroidal transformers suitable for Audio Power Supplies
Pri. 240V 50Hz; Screen; fully impregnated; flying leads

Base and Treble controls. 30 watts total power output REF SECONDARIES 0.D. (cms) HT. Price Post
(frequency response 25-20,00 Hz) Tape record and playback 315 (a) 33-0-33V 2A 12:0 X 44 £8-50 £0-69
facilities. Dimensions 18" x 8}” x 31”. The very latest (b) 25-0-25V 0-1A

BSR automatic record deck with cue and pause controi 201 (a) 33-0-33V 4A 130 X 57 £10-68 £0-78-
Two matching elliptical speaker units. (b) 25-0-25V 0-2A

Order early limited stocks available cash price £59-95. 061 20-0-20V 1A/ 79 X 43 £4-87 £0-50
Credit Sale £5-95 deposit 9 monthly payments of £7:00 360 95-0-25V 1-5A 77 X 45 £6-26 £0-50
(Total Credit price £63-95). P. & P. £3-00. Send £895 285 05-0-25V 2A 9-0 X 51 £637 £0-60
today. 284 0-45V 1A 95 x 44  £515  £0-60
Chassis only available for cash at £42-00. 000 0-45V 2A 113 x 3-8 £6-64 £0-69

Terms: Cash with order, pleaseadd 25% VAT to goods only.
Quantity discounts available on request.

Dept. PW 04
S.I.G.A. (ELECTRONICS) LIMITED
Sunderland Road, Sandy, Beds
SG191QY

Full 12 months Guarantee.
CALLERS WELCOME.

“ Stereo headphones supplied with every compiete order. @

PW/10/75 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telsphones: 01-882-1644

e
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LOWE ELECTRONICS

TRIO
QR666

SPECIFICATION 170-4i0

Frequency coverage 170-410kHz, 525~1250kHz, 1-25-3-0MH3,
3-7-50MHz, 7-5-18MHz, 16-30MHz (Dual conversion)

Bandspread 3-5-4MHz, 7-7-5MHz, 14-14-6MHz,21-21-5MHz

Dual conversion), 28-30MHz (Dual conversion)

Modes AM, USB, LSB, CW

Selectivity 2 position wide/narrow

Antenna 50~100Q

Sensitivily 114V for 10dB SIN (SSB/CW)

AF Output More than 1-5W into 8Q. Internal speaker fitted

Power supply 100/117/220/240V ac §6/60Hz, External 12V dc.
Internal 12V patteries, Auiomatic changeover {fo
internal supply in the event of mains failure

Dimensions (mm) 362 wide x 163 high x 322 deep

Weight 7-3kg (16-09 1bs)

An all new receiver from the TRIO company providing general coverage reception 170kHz to
30MHz with calibrated b ad for the t bands. Dual-gate MOSFETS for RF and
mixer stages ensure high gain, good selectivity and first class A.G.C. characteristics.

Dual position selectivity gives two bandwldths to cater for all band conditions.
Use the QR666 at home, in the car or boat or truly portable; all catered for by the exclusive

3-way power supply.

PRICE £130 (VAT exzl)

Ontions 500kHz marker QR6MK, FM broadcast tuner
QREFM

We stock a great many products apart from those advertised month by month—everything in fact for the radio amateur operator. ¥ you need more information,
our lete catal allable free to callers. if you require them sending by mail, postal charges being what they are today, please send us 20p in stamps

p al
because that's what it costs to send them to you!

A i— SR el

HEAD OFFICE
BRANCH OFFICES

P o v W Ty A
119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2436 9 a.m. to 9 p.m.
Goring Road, Steyning, Sussex. Tel. Steyning 814466

Soho House, 362-4 Soho Road, Handsworth, Birmingham. Tel, 021-554 0708

AGENTS

Alan GW3YSA. 35 Pen-Y-Waun, Efail Isaf, Nr. Pontypridd. Tel. Newtonhl&r;twit 3809

dohn G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer &
Sim GM3SAN. 19 Ellismuir Road, Baillieston, Nr. Glasgow. Tel. 041-771 0364

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE

13 from BILL G3UBO/VESDP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC

T s i

“verahox

450

4 STATION INTERCOM

Solve your communica-

tion problems with this
4-Station Transistor Intercom system (1 master and
8 Subs), in robust plastic cabinels for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospitals and Office. Operates
on one 9V battery, On/off switch. Volume control
Complete with 3 connecting wires each 66it. and
other accessories. P, & P. 65p,

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mafns
for instant two-way, loud and ciear communication.
On off gwitch and volume control. Price £20-99
per pair P. & P. 65p.

MEV ! AMERICAN TYPL CRADLE

TELEPHONE AMPLIFIER

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the recelver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset,
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for ¢conference”
calls: leaves the user’s hands free to make notes.
consult files. No long waiting, saves time with
long-distance calls. OnfOff switch, volume. Direct
tape recording model at £1285 4 VAT £1-04
P. & P. 65p, 10-day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PW9)
169 KENSINGTON HIGH STREET; LONDON, W$

www americanradiohistorv com

GREENBANK
ELECTRONICS

(Established 1970)

FREE!
Data and suggested circuits for AY-5-
1224 & MK 50253 clock chips, details of
P.C.B.s and component kits for AY-5-
1224, data sheets for LED 0-3” and 0-6”
displays.

NEW!
P.C.B.s to suit AY-5-1224 clock chip
plus dispiay (two types) 95p

50 Hz clock timebase suggested circuit
(uses 3-2768 MHz Crystal), details free,
4 DIGIT CLOCK KITS
Kits include:—P.C.B., AY-5-1224 chip,
4 0-3” LED digits, transistors, diodes,
resistors, capacitors, solder pins £9-95
(0-6” digit version also available). Suc-

cess guaranteed.
CLOCK CHIPS
AY-5-1224 4 digit 12/24 hr. Digital

Clock Chip £3-66
MK 50253 4/6 digit Alarm Clock Chip
£5-50

LEDs (Economy Types)
DL-704E 0-3” Common cathode 7 seg.

display 85p
DL-747E 0-6” Common anode 7 seg.
display £1-70

Single Red 0-2” LED indicator 12p

Add 8% VAT to all prices, post etc.
10p + 8% VAT per order.

GREENBANK ELECTRONICS
(Dept. W10P), 94 New Chester Road,
New Ferry, Wirral, Merseyside, L62
5AG Tel: 051-645 3391
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o — . 5
All individually boxed EXPRESS E ESS All transistors, 1.C’s offered
anteed. Full XPR are new and branded.
and guaranteed. POSTAGE
. to b POSTAGE Manufactured by Mul-
trade discounts to bona |, " 5o lard, Texas, RCA
fide companies. Price Each additional Valve 10p per order in UK ’ y , Fer-
" panies. by inUR ranti, Motorola, ITT,
and availability lists on o | FAirchild,  Lucas, etc.
apphcatlon. Aazis g.ig BDL3L g-gg Quantlty discounts on
). - -g5 | PL504  1:02 | 30C15/ AZ -10 | BD1 - a 4
e b IR 0 Pises 130 | Pcrseovse acwr  oa |BFus oz | @application. Send SAE
DYsoy 058 | EFes 088 | POCES 090 | proes 1w gles - L8 Actse  oz8| prist 32 | for full lists.
EABCS0 118 | EF86 - 98 | PL802 177 :
EB9L 073 | EFs9  190{PCCSS 078 | Ppyss 03 | TPCFB05129 |  ACL28 015 BFLIS  083)
EBC8S1 089 | EF9L 185 | PCC189 0-91 | PY81/800 0-56 | 30F5/PF818 AC176  0-25 | BF180 .38 | OAS1L 6-07 | ZTX500 018 | 2N2904 0-20
EBFs0 083 | EF92 1-51 | PCF80 0-83 | PYB2 070 g g AC187 ¢-21 | BF181 -85 | 0A200 008 | ZTX501 6-15 | IN2004A 085
EBF83 0-88 | EF96 1-83 | PCF82 187 | PY88 0-83 | 30FLY/ AC188  0-20 | BF194 010 | 0A%02 0-08 | ZTX503 016 | IN2905 0-3%
EBrss 050 | EF1s3 069 | PCF86 078 | pys00a 115 | PCE800 0-98 ACY21 02 | BF1ss ~ 018 | OC16  1-00 | ZTX531 - 0-25 | 2N2905A Q-85
EC86 083 | EF184  0-89 | PCF200 118 | Pvaoe  0-56 | 30FL2 102 ACY39 0-78 | BF197 015 | 0020 200 | ZTX550 018 | 3N2506 G20
RS fhiEmw o row LR |eedl 0m el lwo | oAbl ew R 0% G LI rhimam ew
- .08 | PCFBOL 078 i : ; ADldo 080 ; 6 ! IO
EOS0 004 BLo4 100 DCReer o078 | uis, 133 aoLi/pocss ADIs1 044 |BFS98 085 | 0C28 066 | IN4003 0-07 | aN3055  0.45
ECC8L 054 | EL84 053 | PCFBOS 073 | U193  0-56 083 ADl6 044 | BEWL0 061 O 0-56 | IN4003  0-08 | 2N3525  &-61
EGCs2 053 | ELss 108 | PCH200 190 | yapcse 1.01 | 30LL AFL1s 0.9 | BFX20 028 OC36  0-60 | IN40O4 0-08 | 2N3614  0-88
B DRIEE nm|m 8 MAT G oeeiw | AR Gm IO OR\0EL M IRn ok imus ew
Bocedl [0BlBLIs0l (53 Torss 3B |umm 085 | opiun Tos AT 0% \Brysi o0%0|ocas 020 |IN4007 08 | aNso3 o1
EC08S 3_91 EMal  L%a | TCLSY 0% | vocss ogs 30P1Z] AF239 044 | BFYS2 020 |0C71 018 | 1N4009 0-08 | 2N8704 01
ECCl8s 077 | EMs7 145 | PoLse o7 | Dorel 1301 pcsor 120 Abes? ogs|BRIO 040|0C72 098 |1N4l48 008 | aNaTOS 03
ECF80 963 | EY5L  0-89 | POLB05/85078 | yyorigs  g.7g | SOE1Y/ 1 isyzs ogs  BY100 027)0C76 03018621  0-07 | aN3T08 O
ECFs2 090 | EV86/87 043 | PD500 211 | Uigs® Jog | PC802 108 |  By7ey ogg | BYI20 018\ 0CT7 088 | 83033 020 | aNB707 013
ECFs§ 078 | EYSS 081 | PFL200 09l | yygs  g.g8 | S0ELY BA1S 010 | BYl27 016 OC81 028 |182061A (-20 | 3N3708 0-07
ECHS1 129 | EZ80 063 | PL36 106 | o PCLS01 1-35 BC107 014 BZX61 xerlea | OC8ID  0-28 | IB2100A 0-8C | 3N3709 §-10
B IR E LN OB UMM ML, | HOR S e 0308 \Gr oftimme ou
Eclso 078 |Gzod. 04l |FLs: 0ds | OPA/EFSI2 | PLiy BOUS  O1F | cmsrap i | OSMO 114 |aNewr  ode | aNusls o4
: i - 3 T8 . 05 0 ] 1o |9N3830 ¢!
EcLsz 069 | Pcss 105 | PL83 139 30PLI5 14 BOL7 021 |GORa1-40 0-50 OCL71  0-30 | IN706A 018 | 3N3833 05
HECL83 072 | PC88 1-05 | PLB4 078 | 30C1/PCF80 4
ECL8s 078 | PCo7 058 | PL500 102 - BCl48  0-30 | CRB3-05 0-40 | OC200  0-85 | IN1181 @85 | aN2003 -1
Ba bR it ool 1R uh iH A iw
i - - 18 | aN3 025
PYS3 050 | 6F28 o6 BCL69C 018 | MJE370 0-88 | OC203  0-55 | 3N1303 (0-18 | JN3908 9-25
NEw VAI_VES PYS88  0-56 | 6I5M 06 BC182 012 | MJE530 065 | OCP71  1-20 | 2N1804 088 | 2N4058 015
PY500 110 | 636G 045 BOieaL, a2 MIENS 157, ORELY g-gz IN1200 08 | amedey oo R
HY21 g 8J ¥ R 5! P A 2N1808 3 -
Individually boxed and £330 388 (o776 026 BOss  O18 | MPFl0 040 | TICH 0% 2§1:07 08 [ aNier o1
8P4l 800 [ 6J7TM 065 o 150 | 9N1808  ©-88 | aN4083  oO-1
guaranteed but of Euro- |55 03 | skoor 080 DCIss 088 MPFiod 06| TILs 00| 2N10s 080 | 2N 0.8
pean or other origin at|i; 1% e g::g BOYI0 018 | NuTi0d ogg | ETX108 0.5 | anlord o3 | oNj2e i
.u H U26 1-00 | 6K8G 045 BCY7l 0-22 | oas 072 | ZTX200 013 | 2N2147 0-78 | 40360 [}
greatly reduced prices. |73 085 | 6KEM 070 BCY72 Q15| OA10 040 | ZTX801 014 | 2N2140 078 | 40361 048
Quotati f Ul 0% | 6E25  1.00 BCZI1 085 | 0A79  0-10 | ZTX303 018 | INI269A 0-16 | 40862  0-40
uotatlions or aANY | viBcse 040 | gLéG  1.98 BD121 100 | 0AB1 018 | ZTX304 024 | 3N3646 0-50 | 40430  0-85
valve not listed. Send |Jatz gw|sie 04 SN7400 018 | BN7425 040 | SN7480 047  SN7T4145 189 | SN74192 200
SAE for lists UBCS1  0-50 | 6SLTGT 0-65 gg;zg; O-%g gg]]ﬁg 3}1;3 gg;ﬁggw&ﬁs ggmuo %-33 8N;4193 s-og
o UBF80 0 63N7GT 055 R § 74161 1- 8N74194 1-8
P U i e Rl
31 080 | EF80 35| MUL4 100 | Uomir oeg | oui§ 180 8N7405 022 | SN7440 022 | SN7493 070 | BN74166 1.00 | SN74187 10
CBL31 140 | EF8s -45 | N78 860 | GCHS1  0-80 | 6V6GT  0-80 8N7408 0-42 | BNT441AN BN7494 080 | §N74167 095 | N74188 297
50 | 04z 048 | UCLs2 040 | x4 oit BN7407 042 092 | BNTAS0 080 | EN7i170 22 | SN74109 288
UCLES 070 | 6X0G  ods BN7408 028 | SN7442 079 | BN7496  0-95 | SN74174. 1-57
PCB6 088 | ypay 78 | 6XSGT 0.8 SN7409 028 | BN7450 018 | SN7407 . 3-87 | AN74176 110
PC88 088 | ypge 0.0 | 7B 080 8N7410 018 | BN7451 018 | 8N74100 188 | sN74176 1-28
PCO7 085 | UL41 0-85 | 7B7 080 BN7411 025 SN74§3 018 | 8BN74107 0-46 | SN74190 200
PCHOO 0-85 | ULs4 050 | 705 1 BN7412 0-30 | BN7454 016 | BN74110 0-58 | sN74191 2-00
B GHD R0 | s ew sna o s e
PCCSS  0-80 h i - B p
PCCSY 085 | Ymi05/30 046 | ot o BN7417 0-36 | 8N7473 0-41 | SN74121 050 | DIL 14 pin 15p
PCC189 065 | VR150/30 045 | 787 b SNTis 038 | SNviso 05| SN7izs 100
PCF80 040 . : : - g
PCF82 048 %S: g_:g ) SN7izs 087 | Sxriss 110 | Nzai1 oo | SOCKETS 16 pin 17p
PCF83 065 | jqy 0-40 | 12AT7 04
POFB01 080 ; .
B bm (B4 ok imane o THIS MONTH’S
PCF805  0-90 | 5R4GY  1-00 | 12AX7  0-88
PCF806  0-80 | 574G 0-85 | 12BA6 OB
f ;gfggs %‘23 5Y3GT 8‘66 12BES  0-60
q R Z g -
; roLss 070 |fiGLa 0w | dncls 13 To be added SRS LU Uhe] fillsEs
140 PCLE5 060 gﬁgg i i %12 t " d Types CV 1526,
: EOLSS 050|840 080 |soms 1 0 ail orders DG 7-5, VCR 139A
H ECLE0Z/30 itk sasra 190 | 30FLL 100 VALVES & !
w2\ BE R L 1% | TRANSISTORS | | AV°tEE00cach tp &2,
o5 L3 O “‘é%% 048 ggfign g.s 9259, Add 877 VAT
§ g [} -7 S0P4M. d
3‘42 PL82 0:50 | 6BJ6 0-75 | 30P12 1-0¢ INTEGRATED .
SPEGIAL OFFER
. PLS - - N
%.32 PL500  0-85 | 6BS7 140 38£I,:}3 ‘1’.{‘ GIRGUITS 80/0
035 P}:gg: g-gg 6BW6 100 | 30PL14 11
- P i 100 [ 35W4 - ) ' 8
OO0 | KTt 8o |PLsoe 185 |SFT MO0 e Of TERMS OF BUSINESS: C.W.O. A/c’s available to approved
043 | KT66  £95 | FL802 125 | gcDe¢  1-60 ; 50CD6G 12 companies on application. Telephone and telex orders ac-
078 | KT81 (7¢5) | BX25 380 | gcHg 150807 1.0 cepted. Export and trade enquiries welcomed. Lists, etc. on
0-55 1.30 j PY33 083 | 6CW4 100 | BISITT 14-0f i i 5 M Sat
#50 | KT81 176 | PY81  0-50 | 6F23 080 | B13USSR 60! application. Open dally to callers 9 am.-5 p.m. Mon-Sat.
1-20 | KT88 325 | PYs2 045 | 6F25 100 | 8664 1-2 Closed Sat. 1-3 p.m. Prices correct when going to press.

VALVE MAIL ORDER CO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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SEMICONDUCTORS
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COMPONENTS | INSTRUMENT cases [k | [ ANTEX EquipMENT | K AUDIO LEADS
CARBON RESISTOR PAKS SOLDERING IRONS 8221 ;5 1;1&11 {)éN plug to 4 phono plugs
. en £1-08
These Paks contninh :hennge of x%?l?l’: X25. 25 watt *52.45 $222 5 pin DIN plug to § pin DIN wcket
R1 50 Mixed 100 ohms-820 ohms Model G. 18 wath %4270 length 15m
1/8th W. 0-60 : CCN 240. 15 watt H£2-80 8237 5 pin DIN plug o § pin DIN plug
R2 50 Mixed 1K ohms-8-2 Ko ( i‘l‘ 2 setétxgns,l;l}lack Vinyl covered top and SK2. Boldering Kit *£3-90 — gu;mr])iﬁ?gi le]t:(,gtg 1- 5l]l’SIN £1k2?’
1/8th W. 0-6 8ides and beze] ., in plug pin socke
B3 60 Mixed 10K obme-82 Kohms e DA 14 G Helkht *é’{_‘gg BITS AND ELEMENTS 8265 5w DIN plag to 3 pin DIN p?ug
R4 50 Mixed 100K .,{,’ﬁfs.m Kohﬂ,s Bvz 117 x o % & x#1-62 | Bit ¥o. 1&4ands s length 1:6m 4100
R | By 2 Ta g | BB eemona v | e b B one' T g
o BV4 X 517 x 2} £1-38 Or IO & en Om
R6 30 Mixed 100 ohmsW820 ohms y E3 * 1100 for model CCN240 3/327” %42p | 8271 5 pin DIN plug to 2 phono pluggl
R6 30 Mized 1K ohms-8-2 Kohms U * oY apenodTICUN40}3/ b zﬁ" eonnected to pins 3 & 5 length 1-6m
o ! or model CCN240 ¥ b ' e
R7 30 Mied 10K ohma 82 Kohms ALUMINIUM BOXES el {82 40) 31/?3;" e il 2 D lenets shem
W A §
B8 30 Mixed 100K ohms-820 Kabms | N9, I‘”’gﬁﬂ‘ 5 Helght rice | 1093 for model G240 316" fo¥rid
1w 0-60 1 £ 5 50 for model X25 3/3% Y44y | 8318 5 pin DIN socket to 2 phono plugs
o BA2 4 x 4” x 1i” %045 | 51 for model X25 1/8” Y44z connected to pin 3 & § length 23cm
THESE ARE UNREPEATABLE PRICES gﬁ ;}” o Z,, o }i” ;8-;& 52 for model X25 3/16” * 44y o) (Gl A il
: 5 H
BAS 4 x 21" x o7 %0-45 cc(:)xfde ex:em;‘ieg toea’fnlx) R ex‘;egil;:
LOW COST CAPACITORS BA6 3" x 27 x 17 %0-39 | ELEMENTS 8217 § pin DIN plug to 3 pin DIN o
590 uF 50V Elect 0-08 each BAT7 7 ox 8 x 2" 0-79 Model ECN 240 £1-10% length 1-5m pBH,:
01 uF 400V 0-03 each BAS 8 x 8”7 x 3" %£102 ¢ Model EG 240 21-86% $219 5 pin DIN plug to 5 pin DIN p?u;
BA9 x4 x a7 %0-8: Model ECCN 240 £1-55% length 1-5m
REPANCO CHOKES & COILS (Each complete with 1” deep lid & screws) | Model EX 25 £1-20% | 8474 3 5mm Jack to $-5mm Jack lenghg
RF Chokes CH1 2-5mH 0-27 PLEASE ADD WD POSTAGE AND PACKING
CH3 7-5mH 029 | FOR EACH BOX SOLDERING |[RON STAND 8600 i"pin DIN plug to 3omm Jack
CHb5 1-5mH 0-26 T3 Suitable for all models *5110 uzazected to ping 3 & 5 length 1-5m
cii fomk OB | | COMPONENT PAK | | Awtex et shuu R e S
OOLL8 DRX1 Crystal set 029 DRR2 Dual | - PLUGS Price
range g s
No. Qty. Description Price [ P8 1 D.LN. 2 Pi m (Speaker) 01w
P2 2 D .3 P H
CARBON POTENTIOMETERS C1 200 &e:;lstt%rys vl:;l]l;& values approxa HHH 41’ 8}1 CROSSOVER NETWORK
Log and L €2 150 Capacitors mixed values approx. P8 4 D.LN.5 Pin 100° 01F i
21K, IOK 22K, 47K, 100K, 220K, 470K, count by weight ‘60 PS 5 D 5 Pin 240° 0im K4007 1/P Impedance 8 ohms. Insertion
1M, 2M. C38 50 Precision Registors mixed §S g g . gPl:n -14 ?”f;}ﬂ‘?& Crossove:l;Rli‘réE?\ﬁ:.lg
VOl Single Less Switch 014 rales . cpgin 7
VG2 Single D.P. Switch 026 | 04 70 L/oh widih Reslstora mixed o | B8 5 ook 5 2mm Sereened 13
ggi 'lré.n%gm Lezs]Switch 043 { 5 5 DPieces assorted Ferrite Rods 0-60 | P8 10 Jack 3-5mm Bereened 17 H/PHONE lUNc Box
in Less Switch 014 P ” f 9
C6 2 Tuning Gangs, MW/LW VHF 0-60 | PS 11 Jack 1” Plastic 14
VC§& 100K Lo ganti-Log 048 | &7 1 Pak Wire 50 metros asgorted P8 12 Jack 1” Screened -20 #
colours *0-60 PS 13 Jack Stereo Screened -84 H1i012 ZEnables change-over ﬁ-on_; lo'ud
HORIZONTAL CARBON PRESETS | C8 10 Reed Switches 060 | PS14 Phono -9 { (3-way- speaker to headphome listening:
1 Watt 0-08 each 09 3 Micro Switches 0-60 PS15 Car Aerial -14 stereo) Alio has a centre position for both
200,950, 470, 1K, 29K, 47K, 10mc s | C10 15 Assorted Pots & Pro-tets 9.9 | PR 18 Gordnial 014 cutputsy PRICE £1-73
47K, 100K, 220K, 470K, 1M, oM, 47M. | C11 5 g:::dasr?iclgtit c3h B y?i) 2mv 2 x o
At INLINE SOCKETS
REPANCO TRANSFORMERS Cl2 80 Paper Condensers preferred tyves. 1 pS 23 D.LN. 2 Pin (Speaker) 013 ALL PRICES EX
‘2r4ov I;ﬂ?;ir{ Becondz.;y ;%ng‘gfeslaavmab‘;e C18 20 Electrolytics Trans. types  0-80 }ljg gg B%g gr e O-Ig
om selected tapDings 2 40 Cl4 1 Pack ted H: « 9 Pin 1 1
50V and 25V-0-25V. Bolte, Grommeta st ke I824 DIN.§Pinode 19 PLEASE ADD VAT
Ccl5 5 ] itches, 2 ack 2-5mm Plastic 18
]Tmo/* o R Bak | G.0 RSO anh 00 | 7R sk §mm Phstc Y 'TEMS EXCERT. THOSE
. b 7 10 P ack 1” Plastic -
ﬁ'{'gg/é é g%’c 8-33.? C}S 4 ﬁi::?%vggg%&zggogmhes 0-60 | E828 Jack 1” Sereened 32 MARKED
- Cl9 2 Relays 6-24V Operating 0-80 gg gg gaclli gtwno Plastic -08
COIL FORMERS & CORES ©0 Shsets Cgpper Laminate avpiog, | P5 51 Fhons shrecncn oy
NORMAN }” Cores & Formers 0-07p P8 32 Car Aerial 0-2
1 Cores & Formers 0-09p g(}ﬁ:;ﬁn:gg I?:cpl‘mpols)fusmf tl\);gl,igg 18; gg D Cr 02
SWITCHES pack nos. Cl1, €2, C19 & C20. SOCKETS
DP/DT Toggle 0-28p SP/ST Toggle 0-22p * P835 D.ILN. 2 Pn (Speaker) 0-07
e AVDEL BOND [X | 5 BiiH 0 if
LN l!l !
13” and 20mm, 100mA, 200mA, 250mA, P838 D.LN. 5 P 240° oL
B500mA, 14, 154, A GUICK BLOW SOLVE THOSE STICKY | 53 sackiomm Switches 01 HANDBOOKS
Anti-sorge 50mm ol %008 cach | PROBLEMS! PS4l Jock 1 Bwitehon ol
y #0-0p eac ith PS 42 Jack Stereo Switched 028 | TRANSISTOR DATA BOOK:
VEROBOARDS w1 -~ 1'!'_ ;g ﬁ Phono Singhi o.gl DTE 1 227 Pages packed ;Vlth mformatmn
ol b1 Phono Double Q-
VBi]; mnfﬁmamg am)rox. 50 s8q. ins. various ;g ig Co-Axial Slll“t:ice 0-0! mcludmg outlines.  Price § £2-95 zach
sizes all 0-1 matri % 0-60p Co-Axial F] o1 TRANSISTOR EQUIVALENT BOOK
VB2 containing approx 60 sq. ins. various CYANOACRYLATE cz ADHESIVE BPE 75 256 Pages of eross references gnd
sizes all 0-15 matrix % 0-80p The wonder bond which works in equlvalentsTtor Furopean, American and
| * Japanese Transistors. This is the most
DECON-DALO 33PC Marker seconds bozzlplastic. “"bber “a“s's‘ors' P-C-B- KIT comprehensive equivalents book on the
Etch resistant printed circuit X market today and has an introduaction in
Full instructions supplied w1ti\nazag{1 peez:l OUR PRICE ONLY sop SS L {] 13 languages. Price £% 2-68 cach
%0 132 for 2gm phial PROFESSIONAL D.L.Y. PRINTED DIODE EQUIVALENT BOOK
D y
gm p. CIRCIU.IT KT " ER:ICE 57 80 74 144 Pages of cross references and
SATTERY HOLDERS ' ontaning 8 dhate ot o 1 eyl saod | squvlonds soF Bty S 120
, e y o n anese odes, ners stors,
zlxces dﬁl}IP 78 complete with terminal BIB Hl-Fl * powder, etching _dish, etchant measure, Tiﬁms, Diacs and LE]E? 3 ks
and lead %0-81p each ACCE tweezers, etch resistant marking pen, high Pnce # £1-98 each
SSORIES quality pump drill with spares, cutting i
CABLES knife with spare blades, 67 metal ruler, %’]‘3"'7‘:'331 Dﬁ"{‘;?"“ 1'21"75 -
Per Mefre | Ref. plus full easy to follow instructions. h op aton lilon' 9 tion '(‘:npoé)enﬁ'_'
CP 1 Bingle lapped screen %0-08 B Stylus and turntable cleaning kit *811) duct Circuits, Television
g 2 Twin Common Screen %011 % %}P}?I 1312:3. e(;leanmg kit xs on |_0 OISE s §ictu.re Tilbes, Valves, Capacitora and
3 Stereo Screened *012 " esistors. Included in the 161 informative
CP 4 Four Core Common Screen % 0-21 3? (vJVal;szt:ten]I;g:E/cc‘;gzgr *.’srég w-N CASSETTE gages are (21 ‘Dasen, on Senuconductox’
CP & Four Core individually screened 32 Tape editing kit %*£168 | c60 %380 Price i £0°40 sach
P 8 Microsn 0 324 Stylus balmlme %8124 | cgy *#p ;;rc" %A;Ir:v Bc?n%'l(ece Data book of 74
icrophone i 36A R d stylus cleaning ki
B IDE B’“‘dEd-Calfifo_ll B e e Senning kit k32§ oia 800 | series TTL (7400-7¢182). Covering 13 main
CP 7 Thre M % 43 Record care kit £9-68 2 X quality marker pens, iflcally ...... e A. an urope,
CP 8 Twine oio;lem?m‘ccg})e]e *3,1,; 45 Auto changer groove cleaner **98p ........................ line etehant | this book gives tu.]l data as well as equiva-
CP 9 Speak ng Ca * 48 Bpirit level *68p | resistant - circuits on copper laminate. | lents. Price § £3-74
orh peaker Cable %008 | 56 Hi-Fi stereo hints & tips %38p | Complete with full instrugtions. A full range of technical books available
0 Low Loss Co-Axial %014 | 60 Chrome finish as above *21-78 %£1-58 per pair | on request.
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PO BOX 6 WARE HERTS

AL 69

50w. PEAK (25w. R.M.S)) ONLY £3-95
® Max Heat Sink temp 90°C. @ Frequency Response 20Hz to 100K Hz. @ Distortion better than 0-1 at
1KHz. @ Supply voltage 15-50 voits. @ Thermal Feedback. ® Latest Design improvements. @ Load—
3, 4,5 0r 16 ohms. @ Signal to noise ratio 80dB. ® Overall size 63mm x 105mm x 13mm.
Especiaily designed to a strict specification. Only the finest components have been used and the latest
solid state circuitry Incorporated in this powerful little amplifier which should satisfy the most critical

AF. enthusiast.’

STABILISED POWER MODULE SPM80

SPM80 is especially designed to power 2 of the AL60 Amplifiers, up to 15 watt (r.m.s.) per channel
simultaneously. This module embodies the latest components and circuit techniques incorporating comblete
short circuit protection. With the addition of the Mains Transformer BMT80, the unit will provide outputs
of up to 1-5 amps at 35 volits. Size: 83mm x 105mm x 30mm.

These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also
ideal for many other applications including:—Disco Systems. Public Address intercom Units, etc. Handbook
available 10p. PRICE £3-00
TRANSFORMER ER BMTS0 £2:60

STEREO PRE-AMPLIFIER TYPE PA100

- Built to a specification and NOT a price, and yet still the greatest value on the market, the PA100
stereo pre-amplifier has been conceived from the latest circuit techniques. Designed for use with
the AL60 power amplifier system, this quality made unit incorporates no less than eight silicon planar
transistors, two of these are specially selected low noise NPN devices for use in the input stages.

Three switched stereo inputs, and rumbie and scratch filters are features of the PA100 which also has a
STEREO/MONO switch, volume, balance and continuously variable bass and treble controls. PRICE £13-20

k‘bMK 60 AUDIO KIT TEAK 60 AUDIO KIT
Comprising: 2 x AL60, 1 x SPMS0, 1 x BTM80, 1 x PAl()O 1 fron(;pa-néf Compnsmg Teak veneered cabinet size 1687 x 1137 x 83", other parts include
1 kit of parts to include on-off switch, neon indi chagsis, heatsink apd front panel bracket plus back panel and
sockets plas instruction booklets. appropriate sockets, etc.
COMPLETE PRICE: £27-55 plus 45p postage KIT PRICE: £9-20 plus 45p postage

STEREO 30 COMPLETE AUDIO CHASSIS

? + 7 WATTS R M S,

The Stereo 30 comprises a i stereo P if power 11 and power supply. This with
only the addition of a transformer or overwind, will produce a high guality sudio unit saitable for vse
with a wide range of inputs, i.e, high quality ceramic pickup, stereo tuner, stereo tape deck, ete.
s Slmple to install, capable of producing really first class results, this unit is plied with full instrueti black front
3 _\,"& N o B 'U' AT B 7 = .1 panel, knobs, mains switch, fuse and fuse holder and universal ing bracket, ing it to be installed in a record

- A plinth, cabinets of your own construction or the cabinet available,
Ideal for the beginner or advanced who ires Hi-Fi per with a mini: of installation 1
Can be installed in 30 mins) PRICE: £15-75 plus 45 Postage and packing. TRANSFORMER: £2-45 plus 45p POStﬂ'Ee
and packing. TEAK CASE: £3-85 plus 45p postage and packing,

aubd 20p overseas

Minimuem order 76p

'SPEAKERS

EM.I. LEK 350 Loudspeakers Enclosure Kit in teak veneer, including speakers. Rec. Retail Price £45-50 per pair. OUR SPECIAL PRICE £27-75 per pair — P. & P. £3.

AL10/AL20/AL30 |’

The AL10, AL20 and AL30 units are similar in their appearance and in their general i , carefal ion of the plastic power
devices has resulted in a range of output powers from 3 to 10 watts R.M.S.
The versatility of their design makes them ideal for use in record players, tape d stereo ifiers and tie and cartridge tape players
in the car and at horme, AL10 £2-30, AL20 £2:65, AL30 £2-95.
M.P.A.30 | l STORAGE/CARRYCASES )k | | CARTRIDGES DYNAMIC MICPHONE |
Enjoy the quality of a magnetic | RECORD CASES ACOS TYPE B1223. 200 ohms im-
cartridge with your existing | 7 in E.P, 183 in x 7 in x 8 in | GP9L-18C 200mV at 1-2cms/sec £111 | pedance. Complete with stand,
ceramic equipment using the new | (50 records) *£2-48 | GP93-1  280mV at iomfsec z143 | onfoff switch and 2:-5mm and
Bi-Pak M.P.A.30 which is a high | 12 in L.P. 13%in x 73 in x 122 in | GP96-1  100mV at lemjsec s2.31 | 3:5mm plugs. Suitable for cass-
quality pre-amplifier enabling | (50 records) *£3:30 ette tape recorders. PRICE £1-67
magnetic cartridges to be used
where facilities existfor the use of | CASSETTE CASES Lo i
i : Holds 15. 10in x 33 inx 5 in. Lock | J-2005  Crystal/Hi Output 97p
ceramic cartridges only. and handle. J WET80 | 720100  Crystal/Bi Output Compatible J U ST 0 UT.
Used in the construction are 4 . f111 STEREO FM
low noise, high gain, silicon | 8-TRACK CARTRIDGE J3-20068  Stereo/Hi Output £1.63
transistors. It is provided with a | CASES e e RS TUNER
standard DIN input socket for | Holds 14. 13inx5inx6in. Lock | T 2%  Ihammae sens =" sams
ease of connection. .
Supplied with ful;oeasy to foliow :’::df;a;dk:s% inx8inx 5% l*n£Lzoi: Taseis eplsesment wh fo abus‘;“ WRITE NOW FOR
instructions. PRICE £2:65 [ and handle *£3-20 | AT g‘xﬁ&g‘ﬂ%ﬁﬁiﬂgm £3:06 FULL DETAILS
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Making Lite Easier

HE ‘heart’ of the many constructional projects that
appear month by month in this magazine is a circuit
board design in one form or another.

Breadboard type wiring still remains a firm favourite with
many constructors, both in the home and the workshop.
For those constructors and designers that have the tech-
nical expertise and patience, the breadboard method is
often the first design approach to many constructional
projects. "

When the constructor has completed the project—and
possibly spent much time in carefully checking the wiring
and assembly for possible mistakes, he will—with tongue
in cheek— switch on! With breadboard wired projects it is
quite easy to have built-in faults, overlook them on the
final check and then switch on—often with disastrous
results.

Where the constructionai project is complex and a con-
siderable amount of wiring interconnection is required,
certainly the possibility of multiple wiring errors increases.

The printed circuit board, more commonly referred to as
the ‘p.c.b.” was introduced into the electronics industry
many years ago and is now extensively used. The printed
circuit board has numerous advantages—elimination of
wiring errors; consistent and accurate reproduction of the
‘circuit’ wiring; uniformity of performance in multiple
assembly work plus considerable saving in costs and
assembly time.

The printed circuit board therefore, has many advan-
tages for the home constructor and this has been con-
firmed by its use in the many constructional projects
that have been featured in Practical Wireless over many
years.

Practical Wireless intends to introduce a p.c.b. service
whereby the printed circuit boards for selected P.W.
constructional projects will be made available to readers
and advertisers. There is no doubt whatsoever that the
inclusion of this service will encourage many readers, who
in the past, may have been reluctant to ‘have a go’ at con-
structional projects because of the wiring complexity.

We confidently anticipate—from the results of our p.c.b.
survey—that this move will be widely welcomed. An
announcement will be made in the November 1975 issue
of this magazine, giving full details of the P.W. p.c.b.
SERVICE to readers.

LIONEL E. HOWES, Editor

We welcome articles for publication on ail aspects of
electronics. They may either be handwritten or typed.
However simple or complex your idea may appear, let us
have brief details. We are prepared to pay for articles upon
acceptance in certain instances and letters upon publi-
cation. Why not drop the Editor a line?

Once again it is regretted that due to increased paper
and production costs, the price of this magazine will
be increased to 35p with effect from the November
issue
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!‘otlhcominé event

“How do we communicate . . .
and some of the consequences?”
N External Studies Course
A of nine lectures has been
organised at the Univer-
sity of Kent, Canterbury, under
the direction of Dr. K. L. Smith.
The first talk will be at 7 p.m.
on Thursday, 16 October, 1975.
The fundamentals of modern
Electronics communication sys-
tems and techniques will be dis-
cussed and demonstrated during
the course, by various Iectures.
The final two lectures will deal
with some political and social
questions arising from the vast
increase of information communi-
cated by technical means.

For further information, contact
Dr. A. T. Barbrook, External
Studies Office, Rutherford College,
University of Kent, Canterbury,
Kent, CT2 7NT or Dr. K. L. Smith
of the Electronics Laboratory.

BBC Stereo for the
North East
THE BBC has announced

the start of stereo trans-

missions from the Pon-
top Pike transmitting station.
This brings the stereo services of
Radios 2, 3 and 4 to some two
and a half million people in
Northumberland, Durham, Cleve-
land and North Yorkshire.

The stereo services are also re-
broadcast from the Weardale and
Whitby relay stations, but the
quality and consistency of these
transmissions will not be known
until certain tests have been
carried out.

BBC stereo is brought to Pon-
top Pike on a new programme
link using pulse code modulation
which, in addition to providing
high-quality stereo, will mean
better sound quality for mono
listeners also.

Good progress is being made on
the next extension of BBC stereo,
to the Sandale station in Cumbria.
It is hoped that an announcement
about the opening of these ser-
vices will be made in a few
weeks’ time.

Practical Wireless, October 1975



www.americanradiohistory.com

s i &ﬁ&ig@m:}&%%ﬁﬁ%%é&@
S
i _@g%w;s

Longleat mobhile rally

THE City of Bristol RSGB

Group held its Longleat

Mobile Rally on Sunday
June 29th 1975.

" This year’s event, the 18th,
attracted an attendance of over
5,000, 4,123 signing in on arrival.
A count of vehicles at 1430hrs was
2,166 with 12 coaches, there be-
ing 50 tents and caravans with
visitors camping overnight. |

The dealers, of which there
were 27, reported coniplete satis-
‘faction and brisk trading.

The GPO provided a TV Detec
tor Van and their officers ex-
plained very fully how they carry
out the detection of TV sets. The
30th Regiment of the Royal Sig-
nals provided an exhibition show-
ing the means of communica-
tions now used in the armed ser-
vice and provided a lot of fun for
the juniors who were able to use
portable equipment for talking to
one another. Members of the
Royal Navy ARS and the RAF-
ARS were present to meet mem-
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bers of their societies also the
ARMS and the British Red Cross
who look after the medical side
at the rally each year.

Visitors to the rally came from
England, Scotland and Wales also
countries outside Great Britain.
These included: 9GILZ, HBYAZX,
F6DCW, VK3YET, VK6ZFL, VEG-
ANO, WB2WOQZ, ZD7PS.

The raffle was one of the main
attractions, all tickets were sold
and the 128 prizes were won and
collected by the winners.

Talk-in facilities were opera-
tional on 160metres, 80meitres
and 2metres from 1000hrs and
were in continual action. 180-
metres had 22 contacts, 80metres
40 contacts and 2metres 116 con-
tacts which seems to speak for
itself that many are changing
over to 2 metres for mobile work-
ing.

The DF hunt being a walking
one within the grounds of the
rally proved a great success and
drew a large entry, the winner
finding the station in 12 minutes.
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BBC Carlisle
TWO new low-power medium-

fE

wave transmitters at Brisco,

Carlisle, started transmis-
sions recently. One, on 285
metres (1052 kHz), provides
Carlisle with an improved Radio
4 service, particularly at night
when the service from Stagshaw
(330 metres) is poor; the other
carries BBC Radio Carlisle on 397
metres (755kHz) giving slightly
better coverage than the tempo-
rary transmitter which it replaces.

Both transmitters serve an area
to about 25 miles from Carlisle
in the daytime but at night this
distance is considerably reduced
by interference. :

The Radio 4 and BBC Radio
Carlisle services on VHF from
Sandale and the mediuin-wave
BBC Radio Carlisle service from
Whitehaven are unaffected by
these changes.

Componeni Show

THE 24th international Lon-
don Electronic Component
Show held at Olympia
earlier this year defied the pundits
of gloom and doom. Nearly 20,000
people including visitors from 61
different countries attended the
show and though the overall
figure was down on the 1973 LECS,
trading and business conducted
during the four-day event ex-
ceeded both expectation and pre-
vious records.

Chairman of the Radio and
Electronics Manufacturers Feder-
ation Exhibition Committee, Mr.
Sydney Brewell, MBE, echoed
the sentiments of exhibitors
when he said the 24th LECS had
produced a “very high quality in
terms of visitors despite the
economic climate. Inquiries have
been realistic and should result
in considerable tangible trading
in the future. From abroad in-
terest has been particularly not-
able from Spain and Scandinavia.
Generally exhibitors have been
well satisfied with results and we
can now look ahead with renewed

Practical Wireless, October 1975

enthusiasm to the 25th interna-
tional London Electronic Com-
ponent Show to be held at Olym-
pia from May 17-20, 1977.”

On the AEG-Telefunken (U.K.)
Limited’s stand, Mr. Claud
Cheeley, Sales Executive, re-
ported the inquiry level high
despite the lower attendance. He
said that ‘“‘the people who have
attended have had a direct need
for technical knowledge and have
not been the casual peruser. We
have been extremely busy and
have taken some orders of real
significant values”.

The 24th London Electronic
Component Show was sponsored
by the Radio and Electronic Com-
ponent Manufacturers Federation
and organised by Industrial and
Trade Fairs Limited.

“Radio Exchange”

Due to a printing error, the above
advertiser’s full-page advertise-
ment space which appeared in the
August issue, is incorrect. Prices
quoted were at the old VAT rate.
We apologise to all our readers
for any inconvenience caused.

www.americanradiohistorv.com

Books received

Electronics — An Elementary
Introduction for Beginners (S.L
Units)

By L. W. Owers C. Eng MIERE
Basic introduction to electronics
for those meeting the subject for
the first time.

£1-45

-Publications Mailing Service, P.O.

Bozx 6, Crawley, Sussex, RH10 6LH

Modern Crystal and Transistor
Set Circuits for Beginners

By B. B. Babani

Brief constructiona] articles
ranging from a crystal set to a
two-transistor reflex receiver.
Price 35p

Babani Press & Bernards (Pub-
lishers) Limited, The Grampians,
Western Gate, Shepherds Bush,
London, W6 7TNF

Beginners Guide To Transistors
(2nd Edition)

By J. A. Reddihough and 1. R.
Sinclair

Takes reader from basics on how
semiconductors work through
audio frequency circuits and tech-
niques, integrated circuits and
finally some hints for fault-finding
and servicing.

Price: £1-80

Butterworth Group, 88 Kingsway,
London, WC2B 6AB
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home constructor is the relatively simple
transistor superhet short wave receiver, While
most of these receivers have adequate sensitivity,
their performance in other respects is often not all
one would wish. The simple circuitry employed
usually results in poor cross-modulation perform-
ance, poor image rejection and wide IF bandwidth.
The first two problems are not usually too bother-
some and the use of an ATU and aerial attenuator
can make a significant improvment in performance
here. The last one can place severe limitations on
the receiver, with today’s crowded band conditions,
and it can be difficult to radically improve the
selectivity as this means adding some form of IF
filter to the receiver. Some exceilent filters are now
available, but it is not always feasable to add such
a filter due to lack of space in the receiver, and
sometimes to lack of funds, as a good IF filter could
easily cost more than the rest of the receiver!

G MONG the most popular of all projects for the

of the coil.- The quality of a parallel tuned circuit
is termed ‘Q’, and is defined as the reactance of
the inductor divided by the circuit resistance
(XL/R).

The basic operation of a @ multiplier is shown in
Fig. 1. At or near resonance the tuned circuit will
exhibit relatively high impedance and, in comse-
quence, will have little effect on the receiver. At
frequencies significantly different from the resonant
frequency its reactance will be low and signals at
these frequencies will be attenuated by being
shunted to earth. As the Q of the coil is mot very
high (about 100-150) it will not alter the receivers
IF passband a great deal on its own.

However, the tumed circuit is connected in an
amplifier circuit which is used to apply positive
feedback. A variable resistor or other circuit element
enables the feedback level to be controlled. The
purpose of adding the feedback is to sample and
amplify a small amount of the signal in the tuned

R.A.PENFOLD

Fortunately, there is a simple device known as a
“Q Multiplier” which is inexpensive to contruct and
can be built as an external accessory to the receiver,
thus needing no space inside the set. If space is avail-
able, it can be added inside the receiver. Such a
unit gives a bandwidth which is variable from the
normal IF bandwidth of the receiver, for the recep-
tion of good gquality AM, to a very narrow peaked
response, for the reception of CW. This is unlike
other types of IF filter, normally designed for omnly
one mode of reception.

CIRCUIT DESIGN

Basically a Q multiplier consists of a parallel
tuned LC circuit resonant at the IF, connected
between the tap on the primary of the first IFT
and the chassis of the receiver. The tuned circuit
theoretically has an infinite impedance at its resonant
frequency, with a fairly low impedance at other
frequencies.

This does not occur in practice as losses in the
resistance of the coil have the effect of reducing
the resonant impedance and broadening the band-
width. If the signal in the circuit is coupled to an
amplifier, as is the output of an IFT, this will have
a damping effect on the quality of the tuned circuit.
The quality of an unloaded tuned circuit will
obviously be determined by the circuit resistance.
The lower this resistance, the higher the quality
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circuit and then to feed a controlled amount of
this back to the tuned circuit. If we feed back to the
circuit the same amount of signal as is lost due to
dircuit resistance, we will have the idealised tuned
circuit with an infinite Q. This will then shunt to
earth all signals except those very close to its

| F(T:T _ AM 0383

To receiver T

%/4 Feedback (Bandwidth) control

Fig. 1: Simple circuit to illustrate the operation of a Q-multiplier.
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resonant frequency and this will result in the re-
ceiver having a very narrow bandwidth. The feed-
back control can be adjusted to give the coil any
apparent Q higher than its actual Q value acting
as a selectivity control for the receiver.

CONSTRUCTION

The circuit diagram of a very simple Q multiplier
for use with an IF in the range 455 to 470kHz is
shown in Fig. 2. This is basically the earthed base
Colpitts oscillator with the feedback level controlled
by VR1. The output of the unit is taken to SK1, a
coax socket, via C4, a blocking capacitor.

The unit described is an independent unit ex-
ternal to the receiver, but decoupling components
R6 and Cl are included so that the unit can be
built into a receiver, obtaining its power from the
receiver. Note that the parallel capacitor of L1 is
part of the coil unit, as is its secondary winding,
which is not used.

Tr1 9
BC109

A —
VA 7St +oV
r———=j-——71 820
(
I 1
| !
I 11 |
D55 | |
I
L |- 1 SK1
|
]

e C1
= 22nF

390k% - sGnF & 22k

2

oV

AM 0384

Fig. 2. above, circuit of the Q-mulliplier
described in the article. If the unit is
fitted inside a receiver the oulput can go
direct fo the IFT, efiminating the sockel.
Fig. 3: right, shows the PCB and com-
popent layout. Plain verehoard with

pins would be equally effective, UEER) Gif W

soidered to copper
pads under panel
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With the exception of the battery and SKI1 all the
components are mounted on a small PCB measur-
ing 70 x 38mm (2% x 1lin), The copper backing
pattern and components layout of the board are
shown actual size in Fig. 3. The board is etched and
drilled in the usual way. Before soldering VRI to
the PCB bend its connecting lugs so that they are
at right angles to its spindle. It is then soldered to
the panel so that when one is viewing it end on to
the spindle, one can see the copper side of the PCB,
see photograph. If it is connected the other way
round it will not be possible to fit the unit in its case.

When all the components have been mounted the
insulated lead between S1 and R6 on the PCB can
be connected, as can the battery clip leads. Two
insulated leads are connected to the board to form
the leadouts to SK1.

The box used to house the unit is a commercially
made one measuring 145 x 70 x 38mm (5% x 2% x
11,in). This has a removable lid which, in this appli-
cation, becomes the front panel. Any similar box
can be used as a housing for the unit provided it is
metal and not plastic.

The layout has VR1 mounted towards the top RH

% components list

Resistors
Rt 220k R3 2.2k R5 8200
R2 380k R4 82002 VR1 5k with §1
All resistors § or W 10%
Capacitors ¢
C1 22nF plastic foil €3 56nF polystyrene b

C2 5-6nF polystyrene C4 10nF ceramic, etc.
Miscellaneous
“Tr1, BC109, L1, Toko YHCS1AS90R (Ambit Int.) or
similar. Aluminjum box, 145 x 70 x 38mm {53 x 2% x
1iin} or similar. PP3 battery and clips. PCB, see
text. Coax socket. Coax cable and plugs.

e

=rved e
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side of the front panel with SK1 at the bottom left.
The PCB is mounted on VR1. Some foam rubber
can be used to hold the battery firmly in position
in the case. When VR1, and SK1 have been mounted
on the front panel the free ends of the leads con-
necting the PCB to SK1 can be cut to length and
soldered to SK1.

RECEIVER MODIFICATIONS

The only modification required to the receiver is
to fit @ coax socket at some convenient point on the
chassis. A length of coax cable is then used to con-
nect this to the tap on the primary of the first IFT.
The outer braiding of the cable is connected to the
chassis. The author’s receiver uses Denco transistor
coils and with receivers of this type it is probably
easiest to connect the coax inner to pin 8 of the
Red oscillator coil (which is normally connected to

trimming tool, so as not to damage the core. If
advancing VRI1 still further produces this effect once
again, then the core of L1 must again be adjusted
to correct the tuning. The unit is then ready for use.

The further the control knob: of VR1 is advanced
the narrower the bandwidth of the receiver. This
is true up to the point where there is sufficient feed-
back to cause the Q multiplier to break into oscil-
lation. VR1 should always be kept below this point,
as proper reception of AM and SSB is nof possible
with the circuit in this state.

For each reception mode aim at using the mini-
mum bandwidth that gives an audio signal of satis-
factory quality. In this way adjacent channel
interference will be at a minimum. With VR1
adjusted for fractionally less than the minimum
obtainable bandwidth, it will be found that AM
cannot be received in the normal way. It can be
received, however, by tuning the receiver slightly

the primary tap on the first IFT). A coax lead having
a plug at each end is used to connect the Q multi-
plier to the receiver. Both coax leads should be as
short as possible, only about 300mm or so long
in total. If they are longer the capacitance of the
cables may upset the IFT so that adjustment of its
core will not give sufficient tuning adjustment to
permit re-alignment,

ADJUSTMENT

Initially the unit should be removed from its box
so that the core of L1 is accessible. Connect the unit
to the receiver and re-align the first IFT. Tune to
any broadcast station of reasonable strength giving
a constant signal strength tuning as accurately as
possible. If the Q multiplier is now turned on the
receiver should operate in much the same way as
it did before, until VR1 is advanced. If the core of
L1 needs no adjustment (unlikely), as VRl is
advanced the audio signal from the receiver will
lose the treble frequencies and, if advanced far
enough, the middle frequencies as well. It is more
likely though that as VR1 is advanced it will produce
an effect similar to that obtained if the tuning of
the receiver were slightly altered. This can be cor-
rected by adjusting the core of L1 with a proper
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either side of the ceniral tuning position, so that
one or other of the sidebands is received. This is
very useful when conditions are noisy or if there is
a heterodyne interfering with one sideband of the
desired transmission.

A little experience will probably need to be gained
with the unit before its full worth is realised, and
then the unit should be found to be well worth the
initial outlay. Dy

NEXT MONTH! FREE!

SUPPLEMENT No. 2
ON
SIMPLE HOME PROJECTS

Don’t miss the
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OH! MY BACK!

AIN is one of the unpleasant facts

of life which everybody has
suffered at one time or ancther and
in varying degrees. Wouidn't it be
nice if we could have a little switch
somewhere so that when we got fed
up with the pain we could simply turn
the switch to “off” and stop it?

Things haven’t quite come to that—
yet, but the electronics and medical
professions are working on it and
have come a long way. The very latest
item to emerge is the Stimtech EPS
Mini Stimulator. This takes the form of
a small (about two cigarette packets
size) unit weighing only 340gm {120z)
complete with internal batteries, With
this device it is claimed that you can
control pain to a certain extent. More
exactly, you don’t control the actual
pain itself but you can “block off”
the connection between the pain and
the “‘you” that feels it.

Small electrodes are attached to
the skin (not surgicalily, just held in
contact). Electrical impulses gener-
ated by the Mini Stimulator are then
used to block the transmission of the
pain messages through the nerve
fibres. This is done by stimulating
other fibres associated .with the
message carrying ones.

The Mini Stimulator cannot cure
an ailment. What is does do is to
“kill” the pain so that a happier, and
in many cases, more active and useful
life can result.

On test in America, electrical
stimulation of this type was tried on
a group of people suffering from
chronic back troubles. Success in
relieving the suffering was achieved

B

OTLIN

in 80% of the cases. In other tests,
post-operative complications fromab-
dominal surgery were reduced by an
impressive amount—from one in
three, to one in sixteen.

Sorry—you cannot go out and buy
one and the British source of these
units will only supply them on the
recommendation and under the
supervision of the medical pro-
fession, Cost, is £95 plus VAT.

SOLAR ENERGY

The search for a cheap and
efficient form of energy continues.
Solar cells are, of course, an
obvious choice for future develop-
met. One American company has
just launched an interesting solar
cell which seems to be a giant step
forward. One of the company's
directors claims, “Other solar energy
materials require 1,000 times the
surface area to produce the same
amount of energy”. The new cell
measures only about 1cm in diameter
but it gives 10 watts of electricity
directly from sunlight. The cells can

be series connected. Larger series .

can be connected to give megawatt
systems says the company.

Whilst most solar cell research to
date has concentrated on silicon-
based systems, these new cells are
made from gallium arsenide. Secret of
the system is to concentrate the sun's
rays on the cell with a concave
reflector.

It is interesting to note that the
Plessey Company in England did
similar work a year or two back but

A new lype of solar cell, fcm. in diameter

which produces 10W of eleclrical power.

Sunlight is focused on to the cell by means of
a concave reflector.

announced, The U.S. company is
already talking about arrays of cells,
each cell with its own reflector, which
would rotate to follow the sun, By
doing this 40% more sunlight can be
utilized compared to a flat,immovable
panel of cells.

BEAMOS

You've heard of CMOS, but what
about BEAMOS? It's for real and it
stands for BEam Addressed Metal
Oxide Semiconductor. An electron
beam is used for access, and a
special semiconductor target em-
ployed for very high density storage.
The result is a semiconductor
memory which is almost unbelieve-
able. The first BEAMOS module (for
military applications) has an access
time of 30 millionths of a second and
a transfer rate of ten million bits per
“second. The memory is capable of
storing 32 million bits of information
and the manufacturers reckon that
the system could be made to store
a million million bits.

Sixteen or more BEAMOS modules
could be linked to proved 500 million
bits of memory and such a system
could be arranged to provide data
transfer rates of 160 million bits per
second.

4

The Minl Stimulator—a small electronic unit £
which is used to block pain. nothing further has been officially
. & \ )
_—_‘——_——'——_—-—_—_/-/
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R.S.GIRDWOOD

Tele-Tennis game described in this magazine

THE modifications to be described convert the
into a more inferesting and skilful game.

MOD 1: BAT ANGLES

It was thought desirable to have the ball travel
up the screen when the top of the bat was hit, and
down when the bottom of the bat was hit. This
gives the player the opportunity to direct the vertical
direction of the ball

MOD 2: VERTICAL SPEED CHANGE

As the horizontal speed of the ball is constant,
any vertical speed change will vary the angle of
the ball with respect to the horizontal.

The circuit produces a random vertical speed
change so that the ball rebounds at different angles
making it more difficult to assess the ball bat inter-
section point.

Both modifications fit on one printed circuit board
which will fit “piggy-back” over one of the other
boards. Of course, either or both modifications may
be built with any surplus printed circuit board.

BALL ANGLE CIRCUIT

The circuit for the vertical ball direction change,
when the ball hits the top or bottom bases is the
same as the original but the ball/base gates are
now type 7403 (open collector 7400) which allows
several gates to be Wired-ored. The complete
circuit is shown in Fig. 1.

A negative-going pulse on pin 13 ICT7 sets the
latch (IC7a and b) so that the ball goes up, and a
negative-going pulse on pin 9 IC7 resets it for down.
This latch is used instead of IC8 on board A. This
7400 can be used as IC14 on board D.

As the circuitry for both bats is the same, only the

left bat will be described.
In order to detect where the ball hits the bat it
is necessary to split the bat in half vertically. The
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positive-going vertical “left bat” signal is inverted
and triggers a monostable IC5, the timing of which
is approximately half the vertical bat time.

The output of the monostable (normally 0 going
to 1) is fed to pin 13 IC6 and in its inverted form
to pin 10 IC2.

If a ball-hit-bat pulse (normally 0 going to 1)
from IC14 board B arrives at pin 12 IC6 during this
period, a negative-going pulse will appear at pin 11
IC6 setting the latch to the “ball up” position.

After the monostable time ends a 1 will be present
on pin 10 IC2. As the vertical bat signal is still 1
(the remaining half of the bat), pin 8 IC2 goes to
0 and pin 6 IC2 to a 1. If the “ball-hit-bat” pulse
arrives during this period a negative-going pulse will
appear on pin 8 IC6 setting the latch in the “ball
down” position. Therefore, the ball travels up the
screen if the top of the bat is hit (monostable out-
put) and down if the bottom is hit (vertical bat
signal less the monostable output), plus, of course,
the usual base/ball directions.

VERTICAL BALL SPEED CHANGE
CIRCUIT

In order to effect a vertical speed change it is only
necessary to switch a preset resistor in parallel with
the “set speed” preset in the vertical integrator
circuit on board D. The best time to achieve a
speed change is when the ball hits the top/bottom
base or bat. .

The inputs to the vertical direction latch are
normally 1 going 0 whenever a base or bat is hit.
These two signals are fed to pin 1 and 2 IC8 and
produce a positive-going signal on pin 3 IC8 when
the top/bottom base is hit or any bat is hit, top or
bottom.

The output of a multivibrator running at several
kilohertz (the other two gates of IC1) is fed to pin
9 IC8 and in an inverted form to pin 13 IC8.

The positive-going pulse from pin 3 IC8 is fed to
pins 10 and 12 IC8.

Now, depending on the output state of the multi-
vibrator, when a pulse arrives from pin 3 IC8, either
pin 11 IC8 or pin 8 IC8 will go to 0 either setting
or resetting the following latch (IC7c and d). The
output of the latch drives a DIL reed relay (RLA)
which switches a 1MQ preset in parallel with the
1MQ preset in the vertical direction integrator
circuit. '

As the multivibrator frequency is in kilohertz,
and the sample pulse occurs once in seconds, a
fairly random speed change is thus produced.

Practical Wireless, October 1975 -
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CONSTRUCTION

No problems should present themselves if usual
construction methods are used. The printed circuit
board (Figs. 2 and 3) was designed for use without
IC sockets, so if anything is used make it the IC
pins advertised in this magazine.

IC sockets are expensive and as they cost as
much if not more than most gate ICs, it is worth
cutting out a suspect IC on the component side and
soldering the new one in on what is left of the pins.
It then only costs the price of one new IC instead
of several sockets—quite a saving.

When the board is complete, it is best fo connect
a length of wire to each input or output terminal
before mounting the board.

The board is best mounted “piggy back” over one
of the original boards using 6BA threaded rod using
nuts as spacers. Once the board has been mounted
the wiring can be started. Remove the top and
bottom base connections on board A and connect

the new wires to them, covering the soldered joint
with insulating tape. Also remove the ‘“vertical
change out” wire and connect it fo the new wire in
the same manner. All the other connections are
soldered on the copper side of the appropriate
boards, as per the diagram.

Bat Angle

Set the two monostable timing presets fo mid
travel, switch on and note the effect when the ball
hits the bat. If the ball direction seems biased to
going up after a hit, increase the resistance, and
if down decrease it.

It might take some time to arrive at the optimum
position but it is worth the trouble.

Vertical Speed Change
First set the vertical speed control on board D
to maximum resistance, then short out the reed

5V
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base R1 R4
€9 1 47k 47k
' B,
5 3
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Y SN7403
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Fig. 1: Complete circuit diagram of the Tele-Tennis Ball Speed Control and bat angle circuits
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Ball/left bat Left bat vertical
c5

B16

Ball out §
AB |

Bottom base |
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c8

AVertical change
D14

T
.

Board D

R49

Right bat
oV vertical C3

Fig. 2: Layout of the components on the printed circuit board
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Fig. 3: Full size printed circuit layout for the Tele~-Tennis Ball Speed Control
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Complete the coupon and
well sendyou
our complete,new catalogue.

(1

Including our full range of test
equipment,amateur radio gear, hi-fi

The new Heathkit catalogue
is now out. Full as ever with exciting,

new models. To make building a Eosy to build~ equipment and many general

Heathkit even more interesting and a pigzm?om interest kits.

satisfying. So,when you receive your
And, naturally, being Heathkit, every kit is absolutely catalogue you should have hours of pleasant reading.

complete. Right down to the last nut and bolt. So you won't And, if you happen to be in London or Gloucester, call

find yourself embarrassingly short of a vital component inand see us. The London Heathkit Centre is at 233

on a Saturday evening-when the shops are shut. Tottenham Court Road. The Gloucester showroom is next
You'll also get a very easy to understand instruction to our factory in Bristol Road.

manual that takes you step by step through the assembly. At either one you'll be able to see for yourself the
Clip the coupon now (enclosing a 10p stamp for postage) one thing the catalogue can't show you.

and we’ll send you your copy to browse through. Namely, how well a completed Heathkit performs.
With the world’s largest range of electronic kits to Heatl: (Gloucester) Limited, Dept. PW-105,.Bristol Road,

choose from, there really is something for everyone. Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451

DC-5 MHz, 100mV oscilloscope AM/FM 60 watt r.m.s. stereo receiver. Deluxe digital alarm clock.

r——- p-—-----—————————n————-——————————————————————1

The new Heathkit catalogue.Out now FREE

To: Heath (Gloucester) Limited, Dept PW-105, Gloucester, GL2 6EE. WEATH
Please send me my Heathkit catalogue. I enclose a 10p stamp for postage. E

Name Address i

Postcode
e Full details in the catalogue. Offer available for limited period only.

L -
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HIGH POWER BATTERY MOTOR

12v operated, strong
enough to power 2«
motor mower, go-cari
or  similar.  Speed
easily variable. These
motors can alse e
used as & brake for
any rotating machine.
aimply by coupling the spindie to the teenine wd
short-cireulting the windings by a vuriable
resistance, price £2-50-4post and V.AT. 74p.
DITTO bub 6/12¢ even more powerful as it's
larger and is series wound £3-50--85p post and
VAT,

FIRE ALARM SWITCHES

in cast Jron case with
bresk glass papsl. These
are ved and engraved ‘Fire
break glass’; they hare
hinged lid and second
safety switch for testing
purposes. Limited quantity.
$1-78 eash+-post and VAT
46p.

DC HiGH CURRENT
PANEL METERS

33" wound Wwide angle 2404
movement meters, flush mount-
ing fitted with extermal shunts.
made by Crompton ParKinson
brand mnew. siill la maker's
cartons. These are a real
bargain at £5-50 each. Reason-
able quantities available in
the following ranges: 0-10 amps,
0-20 amps, 0-30amps, 0-40 amps,
0-50 amps, Post and VAT 80p each.

EDGE MOUNTING MOVYING
COIL METER

Size 23”7 x 1} by Wesion.
100A  movement scaled
DB, unueed still in original
maker’s cartons, £2-50 earh
+ post and VAT 50p,

MW, two stage ideal for
ase with ZN414 or similar
circuit. Price 15p each +
post and VAT I5p.

OVEN THERMOSTAT

Made by the famous Diamend H
Company, this has a sensnr joined
by 4 capillary to a variable contro!
and when fitted with a knob i<
ideal for many ovens or processges,
80p each + post and VAT 1bp.

P

[

NUMICATOR TUBES
For digital lustruments, couniers,
timers, 5 ete, FHi-vac XWNI|
Price 80p D Poct and VAT

WINDSTREEN
WIPER
CONTROL

Vary speed of your
wiper to suit eonditions.
All parts and instructions
to make. £3-25 £1-00
poat and VAT,

PORTABLE CABIMET OFFER
A ulcely made portable
cabinet, soft padded black
finish futended for portable
sterec system, Dimensions
ag eketech. With motor
board cut ont for Garrurd
8P 25. This was obviously
a very costly cabinet
originally made for =a
de-luxe record player.
Offered at £1-95+-£1-50 post and VAT, curriage
free if bought with the Garrard or BSR reeon!
decks.

HIGHLY SEMSITIVE MOVING
COIL RELAY

panel mouriing with glass
window,this eeagures approx.
5¥° x 4" x 37, triggering
current, can be varied from &
fraction of a milliamp to &
milliamps by removing the
front and adjusting the
seiting level. Price £8 each +

post and VAT 43p.

SOQUND TO LIGHT UNIT

Add colour or white light
t0 your amplifier. Will
operate 1, 2 or 8 lamps
(maximum 450w}. Unit in
Rox all ready to work.
£7:95 plus R0p VAT and
pastage,

AUDIO AMPLIFIER

Part of the famous Reditune background music
system, Secondhand, but believed in good order
However, no guarantee; we are selllng for spare.
value only. These ave 6 valve amplifiers, the output
valves are 2% EL 84 in push/pull, complete with
mains transformer, rectifier and ample smoothing
equipment. The maine transformer alone, today
wotld coat at least £4. Rize is 917 x 53" x 45", Price
only £2:00-+po<tase and VAT £1.50.

BREAK-DOWN UNIT

Containg hundreds of useful parts some of
which are ag follows—88 silicon dipdes equivalent
OA 91. 68 resistors mostly ¥ walt 52 covering
a wide range of values. 4x1 mid 400v infd
condensers. 15 x .01 mid 100v condensers. 2 RF
chokes. 8X B9 valve holders. 1x<4H choke.
1 x118v transformer. 1 boxed unit containing
4 delay lines also tag Panels, trimmer con-
densers, guppressors, etc ., on a ugeful chassiz
gized approx. 9¥ x5 x 7. Only 75p (the 68
diodes would cost at leas‘ 10 times this amount).
This i a4 snip not to be missed. Post and
+ VAT 75p.

GPO PUSH BUTTON DIALLING UNIT

Wilt take the place of the mormal rotating dial, has 10
numbered keys, so suitable for other digital systems. A
desk mounting ¥nit with rubber feet, this is a very intricate
and expensive piece of apparatus. New and unused-—our
price only £8 each+£1.36 post and VAT,

24¥ POWER PACK

KNormal mains input with & thermal safeiy device.
<00 raA output, 4000 mtd of smoothing and tull wave
rectification, completely enclosed in plastic box and
with flex for mains and terminal block for output
" Price $1-75+ £1 post and VAT.

8.SWITCH DISCO LAMP
CONTROLLER

Mains motor driving a drum with adjustable trips
operating 8 changeover 10 amp switches, so a
total of 40K watts of lighting can be controlled
enabling an unlimited variety of effects o be
achieved and chapged with the minimum of
fonrt. This is 2 real snip a £72-50+£1.15 post and

AT.

HONEYWELL PROGRAMMER

This is & drum type timing device, the drun:
heing calibrated to equal divisions for switch-
#stting purposes with trips which are infin-
itely adjustable for position. They are alac 5§
arranged to allow 2 operations per switch
per rotation, There are 15 changeover micro
awitches each of 10 amdP type operated by
the trips, thus 1§ circuits may be changed
pEr revolution, Drive motor is mains operated
2 revs per min. Somne of the many uses of this timer are Machinery control. Boiler
firing. Dispensing and Vending 1nachines. Display lighting animated and sigps.
Rignalling, ete. Price from makers probably over £20 each. 8pecial smp price
£9-95 £1-00 Post and VAT. Don’t miss this terrific bargain.

HORSTMANN 24.-HOUR TIME SWITCH
Witk 8 position programmer. When fitted to hot watet
systems this conld programme as follows:

Programine ‘ater Central Heating
a iid off
i Twice Daily Oft
4 All Day o
] Twice Daily Twlce Da.uy
4 " All Day

C
H\utable. oi course, to programme other than central heating aml hot, water, for
electric heating or heating anud
cooling or taped music and vadio. In fact, there is no limit to the versatility ot
this Programmer. Maing operated. Size 3mx8mx2in deep. Price £5-50. 80p
Post and VAT. as illustrated but less case.

CENTRIFUGAL BLOWER

Miniature mains driven blower centrifugal type blower
unit by Woods. Poewerful but speciaily built for quick
, running—driven by cushioned induction motor with
H «pecizlly built low noise bearings. Overall size 44" X 44"
% 4”, When mounted by flange, air ia blown into the
equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electtic&l equipment or
fitting into a cooker hood, filmm drying cabinet or for
removing flux smoke when soldering, eto. etc. A real
bargain at £2:5%p. §5p Post and VAT.

SHORTWAVE CRYSTAL SET

Although thiz uses 10 batlerc it gives really amazing -
resulte, You will receive an ampzing assortment of
stations over the 19, 25, 31, 3% metre bands—Kit contains
chassis front panel and 2]l the parts. $1-85—orystal
earphone 50p. 80p Post and VAT,

TERMS:
Where order is under £5 please add 30p surcharge to offset pack-
ing expenses.

a

J. BULL (ELEGTRICAL) LTD.

(Dept. PW), 103 TAMWGRTH RD.
GROYDON CRO IXX
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WALL THERMOSTATS
Wail ting and in & hand
plastic case. {Cream and beige). Adjust-
able by slider (lockable) and may be set
to control temperatures from around
freezing through to 50°C. The slide
banel 18 engraved and indicates (frost),
(warm), (very warm), et¢. The thermoe-
stat will control heaters, etc., up to
13 amp ai normal mains voltage and ia ideal for
living room, dreom and greenhouse, ete.
Price £1-95, VAT & Postage 80p. Don't miss this.

INSTANT START FLUORESCENT
LIGHTING BARGAINS

Starterless control gear, complete with tube ends
and tube clips for window lighting, signs, fascias,
ete. 4 ft. 40 w. £1-50; 5 ft. 85w. €1-60; 5 ft. 80w.
£1-75; 6 it. 80w. £1-95; and for pairs as follows:—
twin 2 ft. 20w. £2-55; twin 3 it. 30w. £2-75; twin
4 it. 40w, £2-95; twin B ft. 65w. £3- 25 twin § ft.
80w, £8-95; twinp 8 £t. 125w. £4-50. These are about
one haif of maker’s current prices and can’t be
repeated once stocks are cleared. Please add 30p
geer!eee to cover postage or carriage and 8%
VAT,

15A ELECTRICAL PROGRAMMER
Learn in your sleep:
Have radio playing and
kettle boiling as you
awake—switch on lights
to ward off intruders—
have a warm house to
come home to. All these
and many other things you can de if you invest
in an electrical programmer. Clock by famous
maker with 15 amp. on/off switch. Switch-on time
can be set anywhere to stay on up to & hours.
Independent 60 minute memory jogger., A
beautiful unit. Price £2-30, VAT & Postage 60p,
or with glass front, chrome bezel, £1-00 extra.

MAINS TRANSISTOR PACK

to operate ¢ istor sets and
Adjustahle output 6y., 9v.,, 12 volis for up te
500mA. (class B working). Pakes the place of any
of the fellowing batteries: PP1, PP3, PP4, PP6.
PP7, PP9 and others. Kit comprises: main
tranaformer rectifier, smoothing and load resistor,
condensers and instructions. Ren} snip at only
'£1-50. VAT & postage 60p.

ONLY £1 FOR SEVEN
ELECTRIC MOTORS

7 powerful batt. motors
as used in racing cars &
power models. Output &
types vary for mae in
hundreds of different
projects—Tools, toys, models, cte. All brand new
reversible & for 13-12v. batts. Wiring diag. ine.
VAE & Post 40p. FREE plan for min. power
station.

EXTRACTOR FAN
Cleans the air at the rafte
of 10,000 cubfc ft. per
hour. Suitable for kitchens,
bathrooms, factories, chan-
ging rooms, ete., it's so
«quiet it can hardly be
heard. Compact, 53" casing
with 51” fan blades. Kit
comprises motor, f:m blades
sheet  steel

and fmug brackets, £375
VAT & Postage £1-25.

MAINS TRANSFORMERS

AN standard 230-250 volt primaries £
v ] amp (special) 1-7§
2-4v . amp .. -85
6-3v 2 amp .. 1-00
6-3v 0 3 amp 1-50
9v .. .. .. 1amp . 95
v .. oo oa 35 amp .. 1-95
12v .. .. . 1} amp .. 1-50
12v ao 1amp . 1-60
6.5v-0-6 5v 1amp 1-36
18v 1 amp 185
20v a } amp 1-00
24v . . lamp .. 1-50
24v a0 3amp .. 3-50
50mA 1-20
50mA 1-20
} amp 125
2 amp 830
P liamp .. 1-95
50v 2 amp & 6.3¢ lTamp .. 4-50
60v 5 amp & bv 1 amp 750
21v oo a 8 amp 4-50
. 37amp 22-60
80v mpped T8v & T0v 4amp 5-50
230v-60mA & 6:3v .. 1-5 amp 17
275-0-276v at 90mA & 6:4v 8 amp 2%
EHT Transformer 5000v
23mA . (intermittent) 550
Charger ‘l‘ranllormem
6v and 12v 2 amp 1-25
6v and 12v 3 amp 225
6v and 12v oo 5 amp 350

Add 30p per piece to cover postage and VAT 25%.
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BBC PROGRAMMES
ANY people are interested

in listening to radio

programmes in English
when they are on holiday abroad.
Apart from entertainment, these
can provide news from home, as
well as weather forecasts, road
reports and other information
about the area concerned. The
following notes are intended as a
guide to help listeners to know
what they can expect to receive
in different areas on receivers
with and without short wave
bands.

Details are given for each of
the more popular holiday coun-
tries, and information is given
about the BBC services that can
be received, together with any
special programmes in FEnglish
that are broadcast for visitors by
these countries. These tourist
broadcasts can usually be heard
on simple portable receivers,

Times mentioned are the local
times in the countries concerned,
except where otherwise stated.

Germany, Austria,
Switzerland,
Northern Italy

A medium wave portable or car
radio will provide adequate re-
ception only after dark, except in
the nearer parts of West Ger-
many. Radio 2 on 1500 metres can
be heard in some parts during
the day, but reception depends
very much on the location. In
towns where electrical inter-
ference is heavy, and this in-
cludes most continental capitals,
signals may be overcome by the
interference, but in rural areas
acceptable reception is possible
for long periods.

Practical Wireless, October 1975

For consistently good reception,
especially in the daytime, a re-
ceiver which covers at least some

of the short wave bands is essen-

tial, and a receiver covering at
least the 19 to 49 metre bands is
desirable.

The 19, 25 and 31 metre bands
should be used during the day-
time, and the 31, 41 and 49 meire
bands at other times. This will
enable good reception of the BBC
World Service to be obtained
throughout the day and evening.

Northern France, -
Belgium, Holland

Listeners will find that an ordi-
nary portable or car radio re-
ceiver covering the long and
medium wave bands will prove
quite adequate for listening to
the BBC’s domestic programmes.

Radio 2 on 1500 metres long
wave, and Radio 4 on 285 metres
or 330 metres medium wave,
should be audible throughout
most of the day and evening. The
World Service in English is broad.
cast on 276 metres from 2300 to
0430 GMT.

Spain and Portugal

For reception in the daytime a
short wave receiver is essential.
This should cover at least the 19
to 49 meire bands. The general
listening pattern is that during the
daytime the 19 or 25 metre band
should be used, and the 31, 41 or
49 metre band will give the best
reception during the evening.

Late at night, the ordinary
medium and long wave portable
will often provide some recep-
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tion. Listeners should try Radio 2
on 1500 metres long wave, and
Radio 4 on 285 metres or 330
metres medium wave. BBC World
Service on 276 metres medium

-wave can also give good results,

especially in the more norther]y
parts.

- Southern ltaly and
East Mediterranean

In all these areas a short wave
receiver is essential, and to be
sure of good reception at all
times, the receiver will need to
cover all bands from 13 to 50
metres. The general pattern is
that the 13, 16 or 19 metre band
will give best reception during
daylight, and the 25, 31, 41 or 49
metre band during the evenings.

Denmark, Norway,
Sweden

A medium and long wave port-
able will provide some reception
at night-time. Radio 2 on 1500
metres, Radio 3 on 464 metres
and Radio 4 on 330, 285 or 371
metres will probably provide the
best signals. For early risers, the
Radio 3 transmitter on 464 metres
is used to carry BBC World Ser-
vice programmes prior to 0730, or
0830 at weekends. - _

For reliable reception through-
out the day, however, a short
wave receiver is required, and an
ideal receiver would cover the 19
to 49 metre bands. The 31, 25 or .
19 metre band will give best re-
ception during the daytime, and
the 41 or 49 metre band will be
best during the evenings.

LOCAL TOURIST
BROADCASTS

Austria

From 0805 to 0810 daily a
bulletin of news, weather and
traffic reports is given in English
on medium wave (293, 514, 577
metres) and on vhf. .

Greece

On weekdays, news and weather
bulletins are broadcast in English
at 0815, 1310 and 2145 on 412 and
238 metres medium wave and on
the local vhf channels. A weather
forecast for shipping is also
broadcast on these wavelengths
at 0635 each day.

465
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Italy

On weekdays from June to Sep-
tember at approximately 0800,
news in English is broadcast on
188 and 219 metres medium wave
and also on vhf.

Portugal

At approximately 0855 each
day, tourist information is broad-
cast on the local vhf and medium
wave transmitters in English,
~ French and German. This pro-
gramme can be heard on the
wired radio systems which are
available in many hotels.

Sweden

A summary of the news and
weather forecast is given on the
local Programme 3 vhf trans-
mitters from 1800 to 1805 each
day between July and September.

Switzerland

At 1215 and 1900 each day,
listeners can hear the news in

English on Line 1 of the Tele-

diffusion service, broadcast over
the telephone network. (This ser-

-FREQUENCIES

i - ) Wavelength Frequency
1 . Long wave ~ Radio 2 1500 metres 200 kHz
Medium wave © ‘Radio 3 ' 464 metres 647 kHz .-
mdiz Radio 4 285 metres 1052 kHz
330 metres 908 kHz !
371 metres 809 kHz :
Hel o8 World Sefvice. - 276 metres 1088 kHz ~
Short wave Broadcast Bands - - 13 metres* 21 MHz .
16 metres 18 MHz
19 metres - 1S MH:z
£ 25 metres 11 MH:
31 metres 9 MHz
41 metres 7MHz
i 49 metres. 6 MHz
M s ———

“SOME BBC WAVELEN

~ Receiver. dials are- calibrated by- wavelength (metres) or fre-
:* quency (kHz or MHz). The following table may be useful:

GTHS AND

West Germany-

From 1940 to 2030 Mondays to
Saturdays inclusive, a varied pro-
gramme of news, press reviews
and general interest features is
broadcast on 236 metres medium
wave, This can be heard in most
parts of Germany. Listeners in
the Bonn area can hear a news
broadcast in English, Mondays to
Saturdays from 1940 to 1950 on
89+-1MHz vhf.

weather bulletin for listeners in
Bavaria is broadcast at 1000,
Mondays to Fridays on the local
vhf transmitters.

In certain areas the British
Forces Broadcasting Service is
available on vhf throughout the
day and evening.

The above information was
supplied by the BBC Engineering
Information Department, Broad-

vice is available in many hotels.) A three minute news and casting House, London WI1A 1AA.

wIEGHNIGROSS

ACROSS

3 Imputsiveness in a storage system? (5-4)

8 Mid-ear connection is a thought! (4)

9 Part of electrical condensation? (9)

10 The pick-up with a saga involved! (4)

12 Get some sort of reception! (4)

14 Make an example of this turntable? (5)

15 An insult to smooth music! (4)
17 Scotsman in flower with this instrument? (5)
19 Graces often go with these tunes? (4)
21 Level of noise about a sports arena? (5)
22 Al individually ache for modulation (4)
26 Specially built receivers for traveliers (4)
27 Naturally flutes can be taped on themt (9)
28 You service what he employs inside? (4)
29 Military type of music transmitter? (9)

DOWN
1 A musical blow-out that's been stopped! (4-5)
2 Component in the rebuilt store, sir? (8)
4 Chorale containing a spoken part? (4)
5
[

Wipe out a seer with reform? (5)
A pull-out about these instruments? (6)
7 That's not overheating, anyway (4)
11 it's strung up headless against bombs! (3)
12 Organist and band-leader have common ground?
13 Play-group of all ages (9) (5)
16 Old-time player sat until replaced (8)
18 Top tunes to choose from? (3)
20 Not the first diatonic interval? (6)
23 Young officer acted as new arranger (5)
24 A Greek letter for the conductor, we hear (4)
25 Fingering found round old Ireland? (4)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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ORIGINATORS OF PRE-PACKED COMPO

Sc Vuml |

/8 ‘ Makers of 4
Stirling
, | . audio...equipment ‘

NENTS IN BRITAIN — AND STILL LEADING!

/

$S5103

POWER AMPS

supply.
$8103.3-

Stereo version of above. (Two 1.Cs.)
NEW! $SS105 Mk. 2

AUDIO MODULES = today’s most challenging values!

Compact 1.C. amp. 3 watts R.M.S. Single channel
(mono). On P.C.B. size 33" x 2”. Needs 10-20V

£1-78
£3-25

A compact all-purpose power amp. Size 33" x 2”.
Useful 5W output (mono) into 3Q using 12V.
Two in bridge formation give 20W from 12V,

for P.A. etc.
$S110 Mk. 2

applications.

347 x 27
S$S140*

R.M.S, into 80,

£2:25

Similar in size to $SS105 but will give 10W output
into 4Q using 24V (mono). Two in stereo give
first-class results, suitable for many domestic

£2-75

NOW—SS120 20W r.m.s. into 4Q using 34V.

£3-00

Beautifully designed. Will give up to 40W R.M.S.
into 4Q. Excellent S.N.R. and transient response.
Fine for P.A., disco use, etc, Operates from 45V
DC, Two in bridge formation will give 80W

£3-75

ﬂ

PRE-AMP/CONTROL MODULES

$5100

Active tone control unit to provide Bass and
Treble cut and lift. With full instructions (stereo).

$8101 £1-60
Pre-amp for stereo ceramic cartridges, radio and
tape. £1-60
88102

Pre-amp for low-output stereoc magnetic cart-
ridges, radio and tape. £2-25
BUILD A STEREO F.M. TUNER

$S201

Front End assembly. Ganged tuning with weli
engineered slow-motion geared drive in robust \g
housing. A.F.C, facility. Requires 6-16V. Excel-
ient sensitivity. 88-108mHz. £6-25
$S202

LF. Stage (with [.C.). Designed to use with S§201
uses 1.C, Carefully checked before despatch.
$S203 £5-25
Stereo Decoder. Designed essentjally for use
with 88201 and S8202, this excellent decoder
can also make a stereo tuner of almost any single,
channel FM tuner. Supplied ready aligned.™
A.L.E.D. can easily be fitted. £5'62
Above 3 units together special price £12-12

SPECIAL
OFFERS

LM 380 AUDIO IC
(Marked S$160745), Brand
new and to spec. 3 watts
R.M.S.- out. With data.
£1-00

2X SN7490. Brand new
i1.C, to spec. decode
counters. £1-00

'NEW RANGE

TP SELECTION

20 Transistors, PNP German-
{um, Red Spot A.F.

20 Transistors, PNP German-
ium, White spot RF.

1 2N174 150w 80Vce Power
Transistor, with mounting
assembly,

TP19 100 diodes, mixed Germanium,
Gold-banded, etc. Marked/Un-~
marked.

TPS
TPS
TP7

IXSN 7400 Quad 2 input B
Nan gate ICs. 50p* TP23 Twenty NPN Silicon uncoded
T05. Simitar to BFY50/2. 2N696,

2N1613. etc. Complementary te
Te24.

TP24 Twenty PNP Silicon, uncoded
TO5. Simitar to BFY84, 2N2904/5
TP29 8 power diodes 400V, - 1-25A

SUNDRY
Silicon FST 3/4.

P.1 PAK—Approx. 170 short-lead semi-
conductors and components. PNP,
NPN, dlodes, rectiflers, etc. on PCBs.

ALL ABOVE PACKS—60p EACH.

TRANSISTOR & COMPONENT PACKS

CP SELECTION

UT SELECTION
UT1 50PNP’'s Germanium, AF & RF. CP1  Mixed bag of qnpagit'ors—:nlec-
. N . trolytic, Paper, itver ica

ur2 ;SgssG:ermamum diodes. min, (Ap\:arox. 150—s0ld by weight).
UT4A 3 100 Sillcon diodes, min. glass, €P2 200(approx.) Resistors, various

similar to IN914, IN916. types, values, watls. (Sold by
UTS 40250mW Zener diodes OAZ24 weight.)

range; average 509 good. CP3 40 Wire wound resistors, mixed.
UT7? 30 Silicon rectifiers 750mA, ,

mixed voltages, Top Hats, etc. cPs 12 b90‘5—;":"53“‘"“‘:{:;*:3;
UT9 40 NPN Sllicon planers. Simi- N Ty ’ T

lar to 2N3707-11 range. Low peitchesmalijmixed,

noise amps. CP7 Heat sinks, assorted. To fit
UT12 25 2N3702/3 Transistors, PNP SO-Z (0C72) TO-1 (AC128),

Silicon, Plastic to 92. etc.

TP Tested & Guaranteed; YT Untested, unmarked; CP Components.

At least 309 factory marked. Some data
supplied. 5
UHF 625 line tuner, rotary. £2-50
Rev Counter (for cars) (8%). £1-00%
Books by Bernard's  Publications
Newnes-Butterworth’s etc. No VAT.

saves on fuel. P&P 30p.

L ol ) 1 ‘5‘

CAPACITOR DISCHARGE IGNITION KIT

Simple to’assemble and fit. Improves car performance,
£7-50*
BI-PRE-PAK X-HATCH GENERATOR Mk.2
3 4 F,_our-?ane:r,n setector switch
" % B x 37

Ready-built

5$S300 POWER SUPPLY STABILISER

Add this to your unstabilised supply to obtain a steady worke
ing valtage from 12 1o 50V for your audio system. wnrkhenc!z
elc. Money saving and very reliabie. £3-25

PLASTIC POWER TRANSISTORS
40 WATT SILICON®

and tested £5. Type Polarity Gain VCE Price
i THE FREE CATALOGUEI in kit form by S 4 NEN 15 15 p
New edition better than ever. It's e e Tablalio] ind :’Iealse a;id 399 for postage and oacking :8§$ gzg :g % g::
, s invaluable to industrial and hom like. lmproved
lyou! ® for free and well worth circuitry assures reliability and s%lllebt‘eiteerr aa::cetarag;‘., t\)I"eery 402 PNP © 40 30p
getting—only please send large compact, self-contained. Robustly bullt, Widely used by TV 80 WATT SILICON
S.A.E. with 10p stamp if we have rental and other engineers. With reinforced fibreglass. case, i
tnstructions, but less batteries. (Three U2 t lred.) Type Polarity  Gain VCE Price
to post it to you. z g ype required. 9ON1 NPN 15 5 5p
TV SIGNAL STRENGTH METER 90N2 NPN 40 40 35p
o e mE S RN WS Complete kit 23 described in **Television” £19-59 plys 40n* 90P1 PNP 15 15 25p
for PAP 0P PNP 40 40 35

TERMS OF BUSINESS:

VAT at 25% must be added to total value of order except tor items marked
*or (8%), when VAT is to be added at 8%. No VAT on overseas orders. POST
& PACKING add 22p for UK orders uniess marked otherwise. Minimum mail
order acceptable—£1. Overseas orders. add £f for postage. Any differencs
will be credited or charged. PRICES subject to alterati i t notice.
AVAILABILITY All items available at time of 0oing to Dress when svery
offort is made to ensure correctness of information.

- BIFPRE-PAKLTD

2922 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9DF.

TELEPHONE: SUUTHEND~(0702)‘4A6344. . .
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED §
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If you prefer not to cut coupen out, please mestion P10 when writing

r--—m-nm_ummmq
To BI-PRE-PAK, 224.226 WEST RD., WESTCLIFF-ON-SEA, ESSEY

Pleaselsend; premmsm i o [ sl e e e e vl ol sl o'

h--mnmm-u-m R ENR
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Wire Wound Resistors. Our selec-
] tion of mixed values. 30 for £1-40.
100 for £3-50. .
Audio Amplifier ' Module. Mullard
LP1173, output power, nominal 10 watt,
supply voltage +24 volt, with data and
circuit, £2- 30 + post.
Ferguson' Stereogram chassis
Model 3357, all transistor, medium long,
o VHF/FM. 3 Watts per channel S/M. with
T”E F”’m fOI' Speakel’s -’ connection: data, less tunmg 'scale,
£18°00. Post paid. .
SPEAKERS Goodmans 12P-G 8 or 15 ohm :15:95 Crystals HCGU A 52.03333 MHZ:.
Baker Group 25 3, 8 or 15 ohm £861 QOO A udiomar sax M Fions 52:02500; 5201667; 51-56667: 51
Baker Group 35 3, 8 or 15 ohm £10-25 Goodmans 15P 8 or 15 ohm £21-00
Baker Group 50/12 8 or 15 ohm £14-00  Goodmans 18P 8 or 15 ohm £36-00
Baker Dejuxe 12” d/cone £13-73  Goodmans Hidax 750 £16-00
Baker Major ,, ', 8T Gocdmans Axent 100 tweeter £8-44 t
el gsg:?é g;g;fz Goodmans Audiom 100 12" gg:gg i
Baker Auditorium 12 El6-28  Qoodmen e o e ey Elgctrolytncs. 32/32/32/#5 325»:[ 27
g::g::m npng!g?g? B?]ri?e.xs or 15 ohm £ég.gg E.o'o]d_n;ans Twinaxiom 10 e‘!g:zg 13" . 35p: BOuF" 1SIOV 13 x 1" 20p;
Celestlon G12M 8 or 15 ohm efz-00 Kot T2T £6.04 '2000uF 30v, 2¢"x1" 25p: 2000uF 35¢
Cetestion G12H 8 or 15 ohm £15-00 o pato £8.37 37x1” 30p: 470uF 100v- 3" x 14" 25p:
gz}gzug: g;ggggug gnﬂm‘ g;:sg Kef B200 696-50 2000/2000F 25v 2” x 14" 35p: 700uF
EMI 13 x 8150 djc_8 ohm e2 34 KehDloy £16:59 200v 34 x 14" 30p: 16/16,F 275v 13 x 1"
EMI 15 X" 2 aatt base O & ferpni £ Moo e 21y 8 v 1Y e
EMI 63“ 93850 ¢ or 8 oh £4-37 & ) 9 u 0v | i P
EMI 8% 5 dicone, foll surr 10 watt £a344  FICAGIC super buestet s, pesiss 2500;4F 40v 24" x 14" 40p; 4704F.25v |
Emi:&g%&ggﬁégu “:;17 21" 64 ohm, 70mm 80 ohm, 70mm 8 ohm 77 13” x 47 15p: .4 ,000uF 25v 3” x 147 40p. |
Eagle HT15 horn tweeter ga0 T AomL g 32uF 450v 14" x 1730p: 8uF/164F 450v
Eagle CTS cone tweeter £€2:86  gvy 573 or g ohm £1-75 13" x 3” 30p: 1000uF 12v 14" x 4" 15p.
Easle MHT10 horn tweeter o £e4s 107x6"3,Bori5onm £2-69 5000uF 50v.2” x 13" 50p: 150/200/200uF
EaS.e crossover CN23, CN28, CN216 gHg 300v 3" x 13” 50p: 4500uF 35v 24 x
Eagle FRSs £ SPEAKER KITS gl B0 -2 ot s
Eagle FR8 £12-31 Baker Major Module ‘each £13-44 ry our'parcel of small capacitors 20
e S (2™ sy Gosimens Mo Tkt e fhixcd vafves E1.90 1 post, ”
0 » .
Elac 6;” 6RM171 d/c roll surr. £3:08  Flelmo KLK 25 “pair £25.44 Matched pair of bog'ksh”e]f s”peakers,;
B iz dte §% nmo pih et 1 Oy T i
. Qp Ly ohms ceramic, 5 watts omplete
Elac 10” 10RM2398 h £3-12 :
Elac 2 805175 3 on o £2.8  Komta et i}i;: with din. leads. £10-00 pair + post.
Fane Pop 15 watt 12' £5-25  Richard Allan Twinkit each £10-37 Thorn TV IF ‘chassis, 950 series
Fane Pop 25/225 watt 127 £7-50 Rlchard Allan Triple 8 each £15-94 (less valves). £1-60 + post,
Fane Pop 50 watt 12 | £12-0¢ Richard Allan Triple 12 each £23-18 ss valv pos’
i i e o DO I O ansistor push buitortuner
gricea on [ | eletunken) as used on -Decca
Fane Pop 100 watt 18” £25-95 -
Fane Croscendo 124 100 watt 12" £32i50  viogedatoiGlondaieliul L] MS2400. Brand new and boxed, circuit
Fane Crescendo 12B bass £36-50 diagram supplied £3-00 + post.
Fe e condo ol ety sl P-C: Boards (not computer panels)
ane Crescendo wal J
Fane BT 8” /e roil surr. es-12 PA/DISCO AMPLIFIERS 1 oft 6 transistor single wave band.
EanosonT Bad/elrol lisurs: £5.15  (carr. andins. £1) 1 off 4 transistor audio. 1 oft 3 transistor
Fane 203 twin 1i5bon horn £40-00  Baker “gg}% 100 watt 87e2 £1:40 + post, three boards.
Eanelo1d hom 1495 Linear 4060 £35.00 Repanco Transformers AF1, AF2,
Goodmans 8P 8” or 15 ohm £5.50  Linear 80/100 £58-95 TT45, 46, 47, 49,.53. 20p each + post.
Goodmans 10P § or 15 ohm i Linear 100 watt siave £44:00 L/M, M/W, VHF Tuner. 5 transistor
x:gggm::: }gg-DOB' ;?;)Shglhm £16-95 Eagie PA range in stock—ask for catalogues ::silrtufgtl;ronnscogrctplsel:‘:);‘)All;thpf(:js”tﬁlsesgranrlzllly
Free with speaker orders over £7— O/put: 100mw. Built-in AN, gerial
“"Hi-Fi Loudspeaker Enclosures” book. All units guaranteed new and 88-108. Mcs. £5-25 + pos
perfect. Prompt despatch. Carriage and packing: speakers 38p each, Mams DI'OPPEI'S. 10 mixed values.
12” and up 50p each. Speaker kits 75p each (£1.50 pair) tweeters and )
crossovers 25p. e e Soh +me‘et"5- 2001A,
a ° . = @0 ize 37 oyera P pos
including V.A.T. 25% on Hi Fi, 8%, on PRO and PA : Chrome Plastic knobs.3 types, 4 off
each with. spring clip £1 25 + post.
WILMSLOW AUD'O (Dept. PW) » Alumlnlum Chass];’ 7{-")(5*”)(21-”
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF 65p + post: 107 x 74" xg-" 75p + post.
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow 117 x 74" x 24” 85p + post.
Send stamp for free hooklet "Choosing a Speaker” BSR P128, similar to HT70 single ;;lay.
with* -heavy die: cast turntable, less
The cartridge, £10-00 + post.
Cassettes best Ferguson Stereogram Chiassis. MW/
buyl sine wave) 15.0chms £26:25. Post paid |
AgfalLow Noise Cassettes = 1 “50o £;9” 15° ASSORTED.:S ITCHES £1 90
AT LESS THAN € | s ‘ £2.70 I £538
HALF PRICE! €120 | YSp | £3-70 | £738
i | 5 10
AGFA HIGHDYNAMIC coors | sep | £270 | e85 VOLTS '50p + post.
; SUPER Soie | | e | 4TS PANCO & DENCO-COILS. NEWI
¥ = XED OUR SELECTION——S FOR
X 1 10 .
AGFA STEREO-CHROM - I S [ 15+ post.
0SB A% Pl dd 10% post and packing: Add
| £140 | £5.50 10-90 ease a % post and packing.
CHROMIUM DIOXIDE e s I 2 25% VAT 'to total order. Gram Chassis
SAME DAY DESPATCH,. P. & P. 15p per order free postage. No goods despatched
WILMSLOW AUDIO autside UK.
LA SURPLECTRONICS
10 SWAN STREET WILMSLOW, . b L EACRAVE ROAD
CHESHIRE, SKO 1HF 216.L A ( ,
Cut-price prerecorded cassette§—-send stamp for list LUTON, LU3 1jD, BEDS.
* |
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part 2 : preamplifier

ROBABLY the majority of those interested in
P radio are not transmitting enthusiasts but
listeners, some of whom may remember that
on the lower frequencies, any piece of wire for an

144 -146MHz

W.H.Bond FERC.S. G3XGP

aerial with the provision of a good earth, brought
the world into the shack, and if one could not hear
the signal this was always due to QSB or QRM. When
however, a converter for the two metre band was
made, the old aerial was no good and a special one
had to be put up!

The aerial could be omnidirectional, or directional,
the latter would bring in the one wanted signal mag-
nificently but the other chap, off the beam heading,
could hardly be heard. Using the omnidirectional
aerial both signals went down so the RF gain was
turned up, the signals reappeared but this time
with a noise, making listening difficult and un-
pleasant,

NOISE

The noise is generated in the receiver and repre-
sents one essential difference between the lower fre-
quencies and VHF. Below about 60MHz the dominant
noise limiting the signal received is atmospheric, but
above this frequency this falls, so that at VHF and

; R4 +9 to
Eimal Ve 470 oo +12V
O- 3-13pF ANN—G
: S
R3 Off
R1 K — C4
10k nF S
(ce)e
o .
b % s
L1 Fig. 1: Complete ck’cmt dfa‘k;v ‘
R2 > i %fm ;;gqfée m Pxeazgfegﬂe;; 3
RN s ‘conne -
47% AF186 C3 WO66 ga::manexnggter configuration,
VC3 ? [|nF . .
45
-20pF J To converter
<€ O
L3
oV
.- & O—0= -0
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* components list

o N R FSRS NORIEEY ‘.ﬂ
Reslstm S T L
R3 HQ . % %o
183
. €3 1nF -
ez 2% C# 1nF .
L VC‘i aml VCZ 3-13pF variable ceramic t:apaciicr

§-20pF \Eaﬁahle cmr&;m

] Kiseeﬁamecns :
o LY, ttums emei%eﬁi asws wound {a ﬂrst three. ’
[ turas of 12,12, 7 turns 225WG, tapped at second -
" turn, 13, 7 turns 22SWG, tapped at first turn.
. Ainmfnmm box 115x64mm {4} x2%in), Doram 508-933
~or Eddystone 7i34P. Single-sided 'copperciad
fibreglass board 44 x 25mm {1§ x tin). Four 5mm #

Cspacefs. 2 maxtai seckets S‘i, s?sr swf:c:k‘

above, thermal and “shot” noise, predominates.
Known as “white noise” it is random in frequency
and time, and limits the lowest level of signal that
can be demodulated in a receiver. Thermal noise
depends on the bandwidth of the receiver, the re-
sistance of the itransistor used and two factors over
which there is no control, Boltzmanns constant, and
the absolute temperature. Shot noise on the other
hand, depends on the rate of current flow through
the device.

As the bandwidth cannot be reduced to a single
cycle, a transistor has to be chosen that has the
lowest inherent noise factor coupled with maximum
gain at low current flow. The bandwidth, therefore,
should be reduced to the minimum necessary, and
the input resistance matched to the device resistance,
in order that the maximum signal is tramsferred.

NEGATIVE FEEDBACK

There is, however, one other trick that can be
employed after all these factors have heen optimised,
and that is negative feedback. Imagine a signal
travelling through a transistor working in common
emitter configuration with a positive signal changing
into a negative one, or a 180° phase change. Now,
as the signal travels through, random electron move-

ment adds some odd pulses (noise) first in the emitter
base junction and then in the base where some elec-
trons and holes combine, and, on the way out, in
the base/collector junction. «

These noise signals appear in a different phase
from; the main signal, some at 30°, some at 90°, but
all out of phase with the input signal.

If the signal now returns from the collector to
the base 180° out of phase and then the feedback
signal reduced by a factor dependent on the gain of
the transistor, no signal will appear at the collector.
However, the noise generated in the transistor will
still be audible because it is not 180° out of phase
with the input signal. If the exact phase of the
returned signal is altered there will be a point where
the signal will be amplified, but the noise will be re-
turned out of phase and not amplified. Both thermal
and shot noise therefore being mneutralised. This is
the principle on which this pre-amplifier was de-
signed, to amplify the signal but to neutralise the
noise.

The input and output circuits are both tuned and
lightly loaded so that the working Q is high and the
bandwidth is kept to a minimum. The selected tran-
sistor is an AF186 with an inherently low noise
factor and an fT of 900, chosen in preference to an
FET, for those equal to it are twice as expensive and
have less gain at VHF.

THE CIRCUIT

Because of both current and voltage gain, the
tramsistor is run in common emitter configuration,
Fig. 1 with the emitter being tied to the positive rail.
The input coil is inductively coupled to L2 which is
tuned by VC1. A tap on this coil matches the im-
pedance of Trl, the base being isolated by C1 from
the bias chain R1 and R2. The emitter current is
limited by R3, which is bypassed to earth by C3.
L3 and VC3 in the collector lead, are tuned to the
input frequency and a tap low down on L3 provides
a low impedance ouiput to match the following con-
verter. C2 and VC2 is the neutralising phase shift
circuit.

PCB CONSTRUCTION

Make a fracing of the board, Fig. 2. Stick this on a
piece of singlesided copperclad fibreglass board,
dot each of the component mounting holes with a
centre punch, paint in the lines and etch. Clean and
make the holes with a No. 60 drill, except for the

Spacers soldered to copper side

Input from
aerial f
(144 146MHz) [

AM 0397]

470

+OV to +12V

L Component skde view of PCB.
. shown ti limes aclual size.
‘}AIIe@'saremmioaaG?m

Cutput to
converter
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More than
just a catalogue!

PROJECTS FOR YOU TO BUILD

4-digit clock, 6-digit clock, 10W high quality power
amp., High quality stereo pre-amp., Stereo Tuner,
F.M. Stereo decoder, etc., etc.

CIRCUITS . . . Frequency Doublers, Oscillators, Timers,
Voltmeters, Power Supplies, Amplifiers, Capacitance
Multiplier, etc., etc. . . .

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio leads,
adaptor plugs, rotary and slide potentiometers, presets,
relays, resistors {even 1% types! ), switches, interiocking
pushbutton switches, pot cores, transformers, cable and
wire, panel meters, nuts and bolts, tools, organ components,
keyboards, L.E.D.’s, 7-segment displays, heatsinks,
transistors, diodes, integrated circuits, etc., etc., etc. . .

Really good value for money at just 40p.

The 3600 SYNTHESISER

The 3600 synthesiser includes the most popular features of the
jl 4600 model, but is simpler. Faster to operate, it has a switch

patching system rather than the matrix patchboard of the targer
unit and is

particularly

suitable forlive [ 9 @ v v v w v w vere o)

performance [V vwvwww w sooowwww |

and portable [V vovwvwv vvvvwse: o -} We stock all the parts for this brilliantly designed sy nthesiser,
use. vewvww wwwves IS including ali the PCB’s, metalwork and a drilled and printed front

panel, giving a superb professional finish. Opinions of authority
agree the ETI International Synthesiser is technically superior
to most of today's models. Complete construction details

in our booklet.now available price £1.50, or S.A.E. please
for specificatian

ELECTRONIC ORGAN

Build yourself an exciting Electronic
Organ. Our teaflet MESS1, price 15p,
deals with the basic theory of electronic
organs and describes the ¢construction of
a simple 49:note instrument with a single
keyboard and a limited number of stops.
Leaflet MES52, price 15p, describes the

Please send
S.A.E. for
our price
list.

GRAPHIC EQUALIZER

A really superior
high quality stereo
graphic equaliser
as described in
Jan. 1975 issue

of ETI. We stock
all parts (except

woodwork) extension of the organ to two keyboards

including all the each with five voices and the extension

metal work by an octave of the organ’s range. -

drilted and Solid-state switching and new footages along with a pedal board

printed as required to suit our components and PCB's.
S.A.E. for price list or complete reprint of article — price 15p,

NO MORE DOUBTS ABOUT PRICES

Now our prices are GUARANTEED {changes in VAT excluded) for two month periods. We'll tel} you about price changes in advance for
just 30p a year (refunded on purchases). If You aiready have our catalogue send us an s.a.e. and we'll send you our latest list of N
GUARANTEED prices. Send us 30p and we’ll put you on our mailing list — you’ll receive mmednately our latest price list then every
two months from the starting date shown on that list you'il receive details of our prices for the next GUARANTEED period befora the
prices are implemented! — plus details of any new lines, special offers, interesting projects — and coupons to spend on components to

e mdd ‘IIIIII-IIIIIIIIIII'

NOTE: The price list is based on the Order Codes shown in our ‘
catalogue $0 an investment in our super catalogue is an essential | enclose Cheque/P Q. value

first step, ] For copy/copies of your Catalogue
Call in at our shop, 284 London Road, Wastcliff-on-Sea, Essex. . Name

Plesse address ail mail 10 .
MAPLIN ELECTRONIC Address

SUPPLIES S
P.0. Box 3 Rayleigh Essex SS6 8LR. [lMAPLIN ELECTRONIC SUPPLIESE,.. e B
--II-----I---- nea ‘
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leaflet. MES53, priced.al 35p — .
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Top 200 IC’s TTL, CMOS & Linears H Is-m capa‘é’m nents—pots, | 130 Wirewounds, 2w o 15V £1.88
S| Sy i} S ©)
SA mpcaun dmNse fraves wesus om| | BN, SRR | B Sanlnke uc o £
A3028A  795|CD4045 £2-65/SL610C £1-70i5N7451  16p|SH7416) £1-10 glsglioadiofodde and S SN Cantenis 200 S electralytics, but mainly
CA§035 .:11-39 CDA04¢ ﬁgg Leilc £ 70! hi745 :gp SH74162 £1-10 always chano! gug',',\l'_‘f oiT unmarked, g0 only £1-35,
P X -70. 4 SH74163 £1-10 irspaced pression tri
Ehl a'licoh “uRUGRE SO OIS Sl | sl tondber it | Lty
CAJ0BSE £1-96(LM301A 4BpSLEIC £4-59(5ri7472  26p ihiadlss 2101 10:5V Gutput with 2 extra capacitors | JUMBO PACK=1 each of the above,
CAI00Q £4.23[LM308 * £2-50SLE0C £3|60|5N7 ;ngN'.er 25 GIETEEh S CS T 5F
p . p EN7474 B . 3 VEROBOARD
3ot £1JOSNTAOL  l6piiNTd7s  BOm TS 908 4l mains primarfes. 6.02Y @100m% | 10059 Ins., about 8 pieces asstd sizes
Doz JsplLMis  £2.20SNTA0lANISp[SH7476  35p(3 £l D; and pliches £1-15
D40 £1:58[LM702C ~ 75p SN 16p/EN7- p MT4180 £1-40 100mA £1-08. 24-0-24V 500mA £2:20
CD4007 360 LM709 38p[SN7403  {6pjEN748 25(ENT4181 £1-95 1A muititapped to give 3, 4, 5, 6, 8, 9 MISCELLANEOUS
CD4008 £1-63| 8DIL  45p/SN7408  19p/iN7482  75p/SM74190 £2-30 10,1%;83’0. 40‘(‘3°V-=Iso1§4°-‘1°2 SPCQ microswliich, 5A 1zp; 15 asstd
CD4009 £1-18| 1{4DiL.  40p(SN7405 19p 5N7483 95pSH74191 £2-30 or 1 v "’51 3’5“?70\;‘1 £2: pots 75p; plug in relay, 2500Q 4 c/o
CD4010 £1-18)LM710 47p[SN7406  45piEN7484  95p|5HT4192 £3-15 6:5-0-6-5V 500mA A £2; | 25p: 4'x 80V 10A rects on heat sink,
gmmoH :3;:,, tM74?g ::p SN;:&Z l45|,:_ :;-485 “3;55,47::32 ﬂg %}110;: £3: N sub-miniature 12-0-12V lgdqeaé b?’tt. cham‘er £t1 lzo SN76660N
P | p|SN 9p. EN74 |57 . ood range close tolerance resis~
SREI: M f0L MeNiies BENTE SmeNN? 38| | G fop S for Tiuwvana | [on-SAL o S coel &1
EBMis & A £05SN74ll 250 SN7492  dbisniraloe £2 iitimste: Ay Cataioou e Erce it PUSH BUTTON BANK
Cdoie  séplrrad ~sgpSN74iz  2mp sN7avs 45PE~76003N£2 92 %'ue el o 0 8, Interiocking buttong, each 4 pole
CBUIL B33.MI%0  JonNTAlS emiNjees  TADSI7SOIINEL9S T @ 8% or 25% as aporopriate, ooy dxBats
Do} 86p|LM7 1opISN;4I$ ,g" 5NF;2;5 120 lcra76023N£1.60 SAE list, enquiries. Surplus P TRA TOR PACKS
CD4020 £1-91ILM7812 €1.50RN7430  lep|SN7AI00£1 2513 [EANE 92 Pt jwantedifor(cesh Large quantity of mainly unmarked
D4021 £1-72 LM78I5 N7 2001EN74[07  36p1-A253 £1-10 gut of spec. transistors ust arrived.
D022 £1.66|LM7824 £2-50/SN7435 I9pEN74119£1-00IAAI0 £1-80 GREENWELD (PW10) | Sample tests show 753 OK. Seld in
CD4023 JGleCI303L £1-30SN7427 3 5N 1:92/TAAJ50A £2-10 mixed packs with PNP, PN . RE, AF,
D4024 £1-24'MC1318P £2-59[SN7430 6p|SN74l2I 37p TAAS50 60, 5% Shirley Park Road plastic, metal can, smali signal and
CD4025  32p MC!330P 90p[SN7432 28p(iN74122 50p TAAGIIC£2-18 Southampton, SOt 4FX. power devices. At least 200 for £1-50;
CD4027  43p|MCI35IP 80p[SN7437  35p|iN74123 60p TAAE2l £2-03 Tel: (0703) 772501. 500 for £3.50; for £6-00. Out-of-
CD4028 £1-50 MCi352P 80, N 3 5p|5N74141 85p TAAGSIB £| 2 Also callers weicome at 21 Deptford spec 2N3055'safor £1-10, 25 untested
CD4028 £3- 50'MCI466L £3-50[SN 6p|5N74145 90p TBAG4IB £2:28 Bdy SES 01-692 & 38 Lower BFY5 tvpe transistors £1-10. 25
gmog? 51p ncsls.‘é\?Rn 75 SN7ﬂIAN85 p|EN74150£1 - 501-3#55, £1-69 Addiscombe Rd, Croydon 01-688 2950 untested BC103 £4; 100 £3-00,
D40 2 N7442  65p|iN74151 8SpTEAEID £) -40
D037 £1.53|Nase £1-30SN7446  95p|Sh74133 8RR TEADIO £1-40
CD4041 £1-86INESS0  £4-48/SN7447  95p|5nB4154£1-50/TEAT0 £1-15

Our range covers over 7,000 items. The largest selection in Britain

Parade, Fishponds, Bristol, BS1$
current issue of this mag. Te

BRISTOL

POPULAR SEMICONDUCTORS

10% discount for callersat our newshopat T Straits

2LX producing a
fe: antol 654201/2

includes 2 mmlature dnil bits. £3-50
FERRIC RIDE

Anhydrous technlcal qualhy in 1Ib
double sealed packs. 1ib 20p; 3
£1-80; 10Ib £4-65; 100ib £35,
COMPUTER PANELS

Large quantity always available.
3ib asstd £1-60; 71b £2-85; 561b £15.
Pack with about 500 comPonents inc.
at ieast 50 translstors £1.

Tih RGAIN PARCELS

RELAY UNIT BARGAIN PACKS
Smart steol case 12 x 7 x 43" with 12 BC107 £1-20 25 1N4001 £4:20
22 PO Type relays, most with at 108 £1- 22 1N4002 £1-28
least 3 sets c/o contacts: 4 reed 12 BC109 £1:20 20 TN4003 £1:20
relays+-colls, 2 pots, resistors, 15 BC148 £1-20 18 1N4004 £1:20
capagitors, 12BH7 valve, various 13 BCi49 £1+ 16 1N4005 £1-20
diodes, tag board etc etc. énly £3-50 12 BC157 £1-20 14 1N4008 £1-20
PC ETCHING KIT H] BC158 £1-20 12 1N4007 £
Contains ilb Ferric Chlonde, 100 sq | .12 BC169 £1-20 40 1N4148 £1-20
ins copper clad board, DALQ efch 2 2N2646 £1-20 3 2N3055 £1:20
resist pen, abrasive cleaner etching 10 BC3z8 £1-20 12 BC548 £1-
dish and instructions. Now also 12 BF194 £1:20 12 BF195 £1'20
7 BF173 £1-20 5 BF181 £1-20

All fult spec marked components.

8 PIN DIL 74¢'s
10+ 26p;25+23p:100+21p;2504-20p

555 TIMERS
9+ 60p; 10+ 50p; 25+ 46p; 100+ 43p

RESISTORS AND CAPACITORS
400 assid carbon res«stors £1-40

ENGINEERS
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mounting lugs of the variable capacitors, where a
No. 52 drill must be used.

The coils should be close wound on a 6-3mm (34in)
drill, stretched to length before forming the leads
and the taps fixed before mounting them as close
as possible to the board. L1 should be wound inside
the first three turns of L2 after the latter has been
mounted on the board, putting the drill inside L2
as a former. Finally check the board for solder
bridges, give a final clean.

iﬂl‘l 0396

Fig. 2: Full size reproduction of the printed circuit board viewed from
the underside. Holes for components are drilled with a No. 60 drill,
while those for the variable capacitors are made with a No. 82 drill.

TESTING

Check that the current consumption lies between
1 and 1-5mA at-9 to 12V. If it is higher, adjust VCI1
and VC2, for the chances are that the circuit is
oscillating.

Fit the unit in a 115X64mm (4!'2X21in) diecast
box and complete the wiring to switch and co-axial
sockets.

Neutralised preamplifiers are motoriously difficult
to set up, but this unit has proved to be the excep-
tion. The simplest method requires a GDO as a test
instrument, a normal converter and receiver together
with a tuning wand. This is a thin rod of insulated
material with ferrite on one end and brass on the
other and is used to indicate whether more or less
capacity should be used with a coil.

To begin, connect the aerial and converter to the
unit, and, using the GDO dip L3 to the lower part
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of the band using VC3, and then by adjusting VCI1
and VC2, put L2 into the upper part of the band.
Now switch on, use the GDO as a signal source and
watching the S-meter of the receiver, adjust VC3 for
maximum deflection, followed by VC2 and VC1. How-
ever, as all three adjustments are inter-dependent the
optimum results are a matter for trial and error.
Somewhere near the correct setting of VC1 the
adjustment of VC2 will cause the signal to disap-
pear completely and the correct setting of these
two capacitors is when the output moves smoothly
up and down as VC2 is moved to and fro. The
tuning wand is a great help at this stage to indi-
cate which way a capacitor should be moved, for
when the setting is just right both brass and ferrite
causes the same dip in the signal.

An off-air signal should be used for the final
optimum setting of all three capacitors for optimum
signal-to-noise ratio.

ALTERNATIVE METHOD

The second method requires a diode probe, a
valve or FET voltmeter, a GDO and a source of RF.
Load the input and output with. 75Q resistors and dip
the coils as previously described. Now connect the
diode probe to the input and feed a signal to the
output, adjust VC2 and VCl so that no output is
indicated by the probe, dip the coils again and re-
peat the procedure wuntil input and output are
isolated and both coils on frequency. Final adjust-
ments are made off-air.

There is still a final adjustment that can be made
to improve the signal-to-noise ratio and this is by
adjustment of the coupling between L1 and L2. In
the prototype 11, turms seemed about right but it is
worthwhile varying the coupling of the coils to find
the position giving maximum signal and minimum
noise.

THE NEXT ARTICLE IN THIS SERIES ON MINIA-
TURISED 2m EQUIPMENT WILL CONTINUE WITH
A LOW POWER FM TRANSMITTER.
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TAKE 20

DAVID ANDREWS

No. 72 TRAFFICATOR AUDIO
_REPEATER

A series of simple transistor projects, using not more than twenty components.

out a strong clicking noise when they are

activated quite a lot do not have this useful
feature. If this is combined with the fact that on
some cars the dashboard repeater lights are not
very well positioned, or cannot be seen too clearly
in bright sunlight, it should be apparent that there
are lots of applications for this project which gives
out a high pitched bleep whenever the trafficators
are actuated. Although not excessively loud the
sound emitted by the unit just cannot be ignored.

It is very easy to make and is simplicity to install,
however, as is the case with a lot of car projects,
it cannot cope for all types of car and therefore
the unit will only work directly with negative earth
cars with the flasher relay switch on the positive
side of the dashboard repeaters.

Reference to Fig. 1 shows that the unit is a simple
astable multivibrator which is directly coupled to a
crystal microphone insert which is used, in this
application, as a miniature loudspeaker. At the high
audio frequency given out by the device a crystal
insert proves very efficient. In theory any crystal
insert will do but in practice there will be more
output using a large diameter device. The prototype
used an Acos type 43 which has the advantage of
incorporating a smart gilt grille.

Diodes D1 and D2 are not seen frequently in
multivibrators. They are there to protect the tran-
sistors from excessive emitter/base reverse voltages.
D3 and D4 enable the unit to draw its power from
either of the repeater lamps on the dashboard if
the car is equipped with separate left and right
hand indicators (the diodes are necessary to prevent
interaction between the two sides). If the car has
only a single repeater which operates whether
turning right or left connect D3 to the lamp and
omit D4 altogether.

WHILE some cars have trafficators which give

Right and left +12w
flasher contacts
f

wie |V

L P

+12v|

D4 |

IN4148 |
+ +12v|

| |Right

|
|
|
|
]
|
|
|
|

Qashbto::d C@ |

repea

lag\ps" Left I
|
1
|
|
|
]

Tri Tr2
BC108  BC108 ov |
. ) O =
Negative system | Car
W}Z FKOg91 ground l_ __f%‘_c_hassj_sj

Fig. 1. Circuit of audio repeater and connections to trafficators.
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When assembling the unit be careful to connect
only the system earth to the aluminium box and
make sure, if using the microphone insert specified
that the earth connection (case) of the microphone
is connected to the common emitter rail of the
oscillator. The small board, Fig. 2, is bolted to the
bottom of the box with 6BA bolts and spacing nuts.

To car chassis
note negative
ground only

To live end
of {eft hand
Connector block dashboard

repeater
on rear of unit lamp

To live end
of right hand
dashboard
repeater
lamp

BC108
O O
- — YT
e AL
g
- ® - -
- D2
hY . ®lc +.C -
M1 ®11 =5 Tr2
see —_— . £
text y@ Tr1
O e ~P-~--4e O
@ [ —
FK092
@ breaks

direction of strips
B e

Fig. 2: Layout of components on Veroboard. NOTE: microphone
case must be connecled fo chassis line,

For 6V systems the device will still work but the
sound output will be slightly lower. It is quite easy
to change the circuit to operate on positive earth
systems by replacing Trl and Tr2 with a pair of
general purpose pnp transistors (e.g. BCY70) and
reversing the polarity on all four diodes.

% components list

T

m}opF

4700 yF
1, D2, m, D4 m4148

Tr1 BC108
> T2 BO1OS -
MY Acos Type 43 {Radio Component Specialists). -
- Connector block, Copper-clad  Veroboard 0O1in
I matrix, 45 x d0mm, Aluminlum box 75 x 50 X 25mm
A8 xex 1in) wttb lid. L
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This co

to something big.

A soldering iron and a screw driver.

if you know how to use therm, or at least know one end
from the other, you know enough to enrol in our unique
home electronics course.

This new style course will enable anyone to have a real
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no
maths, and an absolute minimum of theory.

You build, see and learn as, step by step, we take you
through all the fundamentals of electronics and show you

Build an oscilloscope.
B2 As the first stage of your
training, you actually build

your own Cathode ray
oscilloscope! This is no toy,
but a professional test
linstrument that you wilineednot
only for the course's practical
i experiments, but also later if
you decide to develop your
knowledge and enter the
profession. It remains your
property and represents a
very large saving
over buying a similar piece

Read, draw and
. understand
circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices

how ea_sily‘the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.

This course is accepted by and used in a large number of
schools and colléges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own

home and work in your own time. You send them in when
you are ready and not before. These culminate in a final test
and a certificate of success.

Carry out over 40
experiments

on basic circuits.
We show you how to conduct
experiments on a wide variety of
different circuits and turn the
information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic

of essential equipment.

and their servicing procedures. equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment.
1S U D U N Y O N U O O (O D S W gy

i Brochure without obligation to: .
BRITISH NATIONAL RADIO & ELECTRONICS i

SCHOOL, Dept WC/I05

FREE GIFT!"

ALL STUDENTS ENROLLING IN OUR ; [ |
COURSES RECEIVE A FREE CIRCUIT =P-°- Box 156, Jersey, Channel Islands. i
BOARD ORIGINATING FROM A COM- BNAME........... e e e U |
PUTER AND CONTAINING MANY ] ]
DIFFERENT COMPONENTS THAT CAN ADDRESS . it ittt it eiitr it N0Q08000300300 08 B
BE USED IN EXPERIMENTS AND PROVIDE i
B N EXCELLENT EXAMPLEOF CURRENT I wrovesvsmsmmsemssiennenseenes e
ELECTRONIC PRACTICE ----------—----------J
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DIABOLICAL LIBERTIES' With an antenna just 230 cm

long!!—Only the WORLD RECORD PARTRIDGE VFA gets away with it—it works better
in the clear HONESTLY!!!

*These are VFA USERS claims, and remember, SWL's, A GOOD TRANSMITTING AERIAL IS AN EQUALLY GOOD
Receiving AERIAL—You sure can’t work 'em if you can't hear ‘em!

ZLIASY worked GC3EML on the 20m. band with **JOYSTICK lying ON FLOOR OF SHACK!’

G2BAH (ex G4CJN), Kendal, reports: “| happened to be listening on 80m. and heard someone in Manchester testing. We
established a strength & dso each way. He had a *VFA laying on his kitchen table and was making tests to see if it would ioad
up, etc. An old timer, a G2 and 2 letters, 50 he knew what he was doing.”

G3ZDR worked a W3 on 20m. using a *VFA and a PM3A with 2 watts.

G3VFA worked WITW on 20m. using a *VFA and 750mW.

W6ETYP worked WAGBJPR over hundreds of miles on 40m. using *VFA and microwaits “equivalent to ONE MILLION!! miies
per watt of input power” (So says his WORLD RECORD achievement certificate). '

P.W. “ON THE AIR" feature reports “Terry Gilbert sends a logging of a VERY RARELY reported station, Radio Afghanistan
on 15195 at 1130. This goodie was pulled in via a Codar CR70A and “JOYSTICK"*. )

THE PARTRIDGE VFA SYSTEM to put YOU in the WORLD RECORD class is:—SYSTEM ‘A’ for modern Comm RX's £32:76:
SYSTEM ‘J' 500W P.E.P. 6 bands £40-72.

NEW! THE FLAT DWELLER'S ANSWER!! THE BiG BREAKTHROUGH—ENJOY THE ADVANTAGES OF OUTDOOR
SPACE WITHOUT THE OUTDOOR SPACE!! SYSTEM RC1 (RX) £35-81; SYSTEM RC2 (TX/RX) £44-72: THIS IS ANOTHER
PARTRIDGE FIRST—WRITE FOR DETAILS (7p).

(Each SYSTEM consists of the elegant gold stove enamelled 7 6 VFA and a matching finish JOYMATCH A.T.U,,
despatched direct by parcel post—our risk). (All prices delivered—our risk). Prices subject to alteration without notice.
COMMUNICATIONS HEADPHONES 8 OHMS £4-82; R.F. Field Strength meter (Jap) £2-10 9R59DS-DE, replacement vaives
incl. OA2 £6-12; A.G.T.U. Art earth 70p plus radials 72p each.

COMPLETE RADIO STATION FOR

. ANY LOCATION. Comprising: Trio QR666
Gen. Cov. RX, Headphones VFA., System s
‘A’, all connecting cables, del. (our risk)

Send stamp for details and expert advice.

”p TRIDE Phone 0843 62535

BOX § ROASTRIRE WENT ENGLAND or 62839

LELTRONICEE] ™ civa

ORION STEREO ASTROIGNITIO
AMPLIFIER R o

3 3! e R : £ 5
240v-50Hz from your 12v car battery. 20 4 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM
25 watt—£4-20 150 watt—£18- 10 less than 0:01% 100Hz-10kHz. Frequency Complete kit of parts for this proven

o and tested system £9-50 incl VAT.

”gwag—ﬁzosg' 300 watt (24v)—£23°75
wal . Wi .
respons 1d z . e
T ey TR 28 WD L kHz. Hum level  go.qy built with only two connec-

b hased bullt up in metal & read i . . N 1

i:r'::‘sr:. :’srice Ili‘st :gntnot::er:cecl;:eoi ;?:.e).' virtually nil with vol. full on tions to alter £12-50 lnc'-.VAT.
Prices include post & packing. Thousands have used this system
P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality both home and abroad. Consider
SUPPLY these advantages more power,

240v-50Hz-150 watt Invertor with buit in  inCoOrporating the very latest design features. A "

battery charaer‘.“tn event of power ‘;unulre Prof . i-fi husi h i d it faster acceleration, fuel economy,
sgltcr‘ms over automaticany“iromchaﬂery rofessional hi-fi enthusiasts have classe excellent cold starting, smoother
hoeared in e o oo it oy as fantastic and real value for money. The running, no contact breaker-burn-
parts (excluding meter) £22'86+£1109-85.  ~oT incorporates a low flux transformer and  ing. Also because of the high

FLUORESCENT LIGHT INVERTORKIT { energy spark, the fuel mixture can

att-12v-F t light, suitable for inputs for disc. tape, tuner etc. be made weaker giving further
ombine for aciones: hotare ote: = -onder ) ] o economy and fewer plug problems.
128 watt—£2.90425p p. & » Buitt yp Complete kit of parts including slim line Fitting time when buiit 5 minutes

£4+25p. , N
"_135" wati_£3-30+30p p. & p. Bulll p—  bookend case, silk screened front panel &  approx. Please state whether posi-
£4-50430p. knobs. £43 incl. VAT & p. & p tive or negative earth.
TRANSFORMERS & COILS ) ) ’ Trade and export enquiries wel-
Botn g:gh volume & small order capacity comed.
availanle. The bookend case, 1.C.s & semiconductors, P.C. ASTRO ELECTRONICS,
Special offer. Miniat ins transf b B0 e o
1;-5f1;v-3v5{\.—lgpap‘m %; %'. &r:'.'s ormer board, Transformer, etc. may be purchased sep- Spring Bank Rd., West Park,
TRADE & EXPORT ENQUIRIES WELCOMED  erately if desired. Send S.A.E. for further information Chesterfield.
e
[ 1§ ] Bl EasEai S EESEEENERNEEEES [ NN E NN [ ]
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GOING BACK...

The Fultograph

HE Fultograph or picture

I receiving machine design

was perfected by a Mr.
Otto Fulton—hence its name and
arrangements for a service were
set up in October/November 1928
with the BBC.

The machine was designed so
that it could be connected directly
to the loudspeaker leads of a
domestic radio receiver.

In earlier experiments at the
broadcasting station, the picture
to be transmitted was prepared
as a transparency on a piece of
film or as an ordinary black-and-
white image. This was then
attached to a cylinder and a fine
pencil of light passed through it
or directed on to it analysing it
point by point by rotating the
cylinder. The light which passed
through the transparency or
which was dispersed from the
white parts of the photographic
print was then directed on to a
photocell which generated cur-
rent according to the amount of

Otto Fulton, right, with some of his colleagues and early Fultograph apparatus.

Practical Wireless, October 1975
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light falling on to it. Thus, the
black portions of a picture pro-
duced no potential at all, and the
extreme white or transparent
parts yielded maximum or con-
stant potential.

The ensuing pulses of current
representing the white areas on
the transmitted image had then
to be broken up into audio fre-
quencies so that they could be
fed through amplifiers and a
modulator. This was accomplished
either by putting a revolving
serated disc in the beam of light
falling on the photograph or
otherwise interrupting at audio
frequency, the current flow which
was controlled by the cell. This
“carrier frequency” was intended
to be one most suitable to LF
amplification: 800-1000 Hertz. By
this process, the image at the
transmission end had to be in
negative form, the cell becoming
illuminated and the AT note sent
out when it was required that a
current should be obtained at the
receiver for the purpose of re-
cording the image.

_____ ; S ol
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As an alternative to using a
photoelectric cell, the Fultograph
system employed a transmitter in
which a negative image in the
form of an insulating gum deposit
on a sheet of copper foil replaced
the photograph or transparency.

The foil was wrapped round a
cylinder and traversed line by line
under a metal point so that the
image was made to interrupt the
current. Instead of a direct cur-
rent, AC of 1 kilohertz was
applied, introducing the necessary
carrier frequency.

If one wished to use line illus-
trations which had no half-tones
of white and grey, they appeared
on the foil as insulating lines and
areas.

In transmitting an actual photo-
graph or a half-tone picture, the
image was made on the copper
through a line screen so that
variations of light and shade
were produced by a variation in
the width of the lines in the
same manner as the size of dots
give black, white and variations
of grey as we all know from
newspaper photographs. Regard-
ing the receiving end of the sys-
tem, it can be seen that the HF
signal was modulated in the same
way as though a 1 kilohertz note
were being made ‘in front of a
microphone, the light and shaded
portions of the picture varying
the intensity of the signal. After
passing the receiver detector
valve, the LF amplifier in the -
receiver was dealing with an AC
of 1 kilohertz per second, varying
in amplitude.

In the Fultograph receiving
machine, the image was formed
by the action of this current upon
a chemical solution carried on an
absorbent paper. As only DC could
produce the desired chemical
charge, rectification of the 1,000
Hertz AC accompanied by amplifi-
cation was obtained by connecting
the output terminals of the re-
ceiver to a rectifier valve. This
valve, which was arranged as an
anode-bend rectifier, suppressed
half of the wave so the current
in its anode circuit rose and fell
in accordance with the changing
light values occtirring at the
original picture.

A complete shutting off of the
anode current of this rectifying
valve, pending the arrival of the
1,000 Hertz note from the picture
transmitter was obtained by sup-
plying adequate grid bias. A milli-
ammeter was fitted to Fultograph
equipment for checking this
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adjustment which was normally
accomplished by increasing the
grid bias up to a point where the
reading was almost at zero.

The electrolytic solution used,
which was sensitive toc current
flow was potassium iodide. A cur-
rent of a few milliamps applied
for a brief period released suffi-
cient free iodine which, in the
presence of starch solution pro-
duced a deep blue colouring.

Similar screw threads on both
transmitter and receiver gave a
corresponding traverse of the re-
volving cylinders. A synchronising
mechanism was included so that
the cylinders revolved precisely
in unison.

The following are notes from
a Fultograph Instruction Manual:

Reception of Picture. — Just
before the transmission an an-
nouncement will be made, fol-
lowing which there will be a
tuning note lasting two minutes.
As the Picture Receiver and loud
speaker are connected in parallel,
this tuning note will be repro-
duced on the loud speaker. It is
now necessary to tune in the
Receiver so that the strength is
correct for picture reception.
When the tuning note for picture
reception is coming through, the
reading on the milliammeter
should be noted and the set
should be detuned until the mil-
liammeter reads 3 to 3-5, prefer-
ably by reducing reaction.

After the tuning note, three
“V’s” will be transmitted as fol-
lows: -+e—, +--—, «-+—_  After
the last “V” there is five seconds’
interval, during which time the
brake controlling the clockwork
motor is released. This is effected
by raising and giving a quarter
turn to the round ebonite knob
on the left-hand side of the Pic-
ture Receiver. The motor will then
start. . The drum, however, will
not start revolving at once as this
is automatically controlled from
the transmitting station and the
drum will only revolve when and
while the picture transmission is
in progress. The formation of the
picture can now be watched while
the Stylus travels slowly across
the paper. It will be noted that
the roller stops and starts once
in each revolution. This is con-
trollied by the transmitting station
and ensures synchronisation.

Synchronisation Setting. — The
setting of the motor speed con-
trol on the side of the Picture
Receiver is not critical, but must
be set so that the drum revolves
rather faster than the drum at
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Fultograph equipment construcied in the 1920's by one of our readers.

the transmitting station.

Fully wind up the motor. Put
the switch on the Relay Panel in
the “on” position. Remove the
negative lead to the grid bias
battery. The drum will now re-
volve continually. Count the
number of revolutions per minute
and adjust so that there are
about 56 per minute.

When the setting is correct and
a picture is being received, the
drum should stop momentarily
and start again once during each
revolution. The pause should be
very brief.

If the setting is too slow, the
drum will revolve continually
without this brief pause.

If the setting is too fast, the
pause will be too long. The whole
picture will be reproduced higher
up on the paper so that the top
of the picture may not appear at
all, and in any case the whole
picture will be elongated and
distorted.

Speed adjustment need be made
only once when the Fultograph
is being used for the first time.

After Reception of a Picture.—
At the conclusion of the picture,
the drum stops revolving auto-
matically and the switch on the
Relay Panel should be moved to
the “off”’ position, and after this
the motor should be stopped by
the knob on the left-hand side of
the Picture Receiver.

The paper should then be re-
moved and dried as quickly as
possible. The ideal method is to
put it before an electric fire so
that in about two minutes it has

www americanradiohistorv com

dried completely. A gas or coal
fire may be used, but it is pos-
sible that the chemicals on the
paper may be adversely affected
by fumes. To increase the per-
manence of the picture it is
advisable not to expose it imme-
diately to very strong light, and
it may also with advantage be

kept between the leaves of a

book until the following day.

The same procedure should be
followed for the next picture and
one minute will be given between
each to enable you to wind up
the motor and fix a fresh piece
of paper to the drum. As about
five minutes is required for dry-
ing, it is best to prepare the first
piece about that time before the
transmission begins. A fresh piece
should then be prepared just be-
fore each picture, and can be left
to dry while the picture is being
received. It will then be ready
for the next.

Trouble is sometimes experi-
enced through low frequency
oscillation. This may be due to
run-down batteries or magnetic
coupling between the Fultograph
and the wireless set. The symp-
toms are continual rotation of the
drum without pause while an
attermpt is being made to receive
pictures and also, instead of a
picture forming on the paper,
the needle makes a continuous
brown mark. The remedies are
as follows:

(1) Reverse the leads between
the loud speaker terminals
and the relay panel. ]

continued on page 501
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Complete your INNEXTMONTH'S

PRACTICAL

Hi-Fi system AT TIYE3:

with our
V sound tunenr

Does your TY sound let you down?
Then build the PW TV Sound Tuner
and get the full benefit of the broad-
cast sound. The Tuner uses a push-
button varicap tuner for instant
channel selection and provides an
output level suitable for hi-fi amplifier
or tape recorder. Needs no connection
to the TV itself!

SR
RIS R
s
LR,
“';::(@f i

T g
g

See at a glance the exact frequency to which your
VHF tuner is set with the PW Digital Readout. Gives
three figure accuracy and includes a special tuning
aid for easy selection of main broadcast stations.

L) 1\
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IMPROVE YOUR

BUDGET STEREQ SESTEM

PART 1

EW readers can afford the £300 to £400 worth
F of equipment that seems to be essential for

true hi-fi. Many have to settle for something
in the region of £100 and try to pretend that there
is nothing better. But sooner or later we find it is
not really good enough and we have the urge to
start to try to bring our “budget” outfit up to a
better standard. A serious snag about true hi-fi
equipment, apart from its price, is that it represents
the ultimate and the true enthusiast finds no chal-
lenge to his skill and ingenuity. All that is left is
to keep up with the Rothschilds’ and to trade-in
hundreds of pounds worth of equipment and replace
it with something more up to date, good for trade
but murder for the pocket!

The af.ﬁ:har descnbes in some detail
_the cheap but ‘effective improvements.
“he was able to make to his Budget.
. Hi-Fi System, Some .or all of his ideas -

>§A~~sy4stﬂm, Read and chaosa for yourself. -

-can'be: adapted for use on any similar |

For all these reasons, but particularly the financial
one, I chose and bought a unit audio system of well-
known make. Unit audio because I prefer to have
all the works in one box but mainly because I con-
sidered the styling to be outstandingly good. The
recommended retail price at the time was £100 but
I paid just £80 for it “cash and carry”. For this not
very princely sum I took home a LW, MW and FM
radio, a Garrard SP25 playing deck and two attrac
tively teak-housed two-unit loudspeakers.

FIRST IMPRESSIONS

Examining the specification I found that it
included a stereo decoder (good), 6 watts per chan-
nel (sufficient for my purpose), +1:5dB from 55Hz
to 23kHz (quite good), a ceramic cartridge (not so
good) and less than 1:5% total harmonic distortion
(it all depends on what is meant by “less than”).
I admired its appearance and tried a record or two.
Pop records came across most impressively; there
was terrific “presence” and with the volume control
only halfway up we had almost reached the threshold
of pain! The trouble with pop records is that one is
never quite sure what the original sounded like so
it was not possible at this stage to decide what sort
of “fi” we were listening to. A visit to the room above
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the one in which it was playing however quickly gave
a clue to this. All one could hear was a regular
“thump, thump” tuneless noise—*“one note bass” is
what they call it and not without reason.

At this stage, let me make it quite clear that there
is no criticism of the manufacturer implied in all
this. He had produced an instrument that did all he
claimed for it, capable of giving first class entertain-
ment. But the subtleties of Beethoven and Brahms
were beyond it. I therefore set about upgrading and
improving it so that I could listen to the kind of
music I wanted, but always within a strict budget.
I wanted the best possible results for a few pounds,
for there is no point in spending, say, another £100-
on such a project if you find the total exceeds the
money you couldn’t afford in the first place.

CHANGING THE CARTRIDGE

I am sure it is generally known that you cannot
simply remove the ceramic cartridge and replace it
with a magnetic one. If anyone is not convinced, I
suggest they try it. The result will be very weak out-
put, totally lacking in bass although, unless the
ceramic was a very good one, there will already be
the promise of greatly improved reproduction.

+15v
c3
QupF
c1 ce2 7
OWuF OvIuF 7
_._I I-‘,_I L. 2 R6
Input 1 5 ‘}\}3\;\
SN72741
R1 ZhlE QOutput
47k 2
- c4
7 Q- 1pF
éRS l c7
/A 22k T?}-QnF
-15v |
AM—
R7
22k 1q® X
24 ’»7
| I____;__J 3¢ bs
| [
R2< c6 4 b5
1k O-O1pF e
' N top view
c5 L R4

100uF + 100k
3v
4 w049

Fig. 1: Circuit of one channel of the new pre-amplifier added to the
existing system.
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Because of the much lower output and the electrical
characteristics of the magnetic cartridge, a pre-
amplifier is essential. This amplifier will not only
boost the signal overall but is designed to give much
greater amplification to the lower audio frequencies.
The problem arises regarding space in the average
unit audio for fitting extras like the preamplifier and
its associated power supply. The central area of my
chassis is quite unoccupied and leaves generous
space for fitting additional units. The only real prob-
lem is headroom and one has to be extremely careful
not to fix additional items in such a position that the
record playing mechanism fouls them when the
whole thing is reassembled.

input

Fig. 2: Layout used by
author for the pre-
amplifier. Note that
this layout is duplicated
using a common board,
see photograph.

The preamplifier circuit used is a direct copy of
the PW “Texan” first stage except that I have wired
in the rumble filter permanently. This is optional but
I did it on the principle that any sounds emanating
from the unit after the modification, below about
40Hz, were most likely to be undesirable and should
be eliminated from the start. The circuit is shown in
Fig. 1 and the amplifier is constructed on Veroboard,
Fig. 2. I have used the 0-15in. board as I wanted to
be able to make modifications and resoldering on
fine pitch board is not easy. However, the IC holders
do not fit into the Veroboard holes and wire connec-
tions have to be made to the pins, the holders then
being bolted with 8BA nuts and bolts to the board.
These connecting wires are then passed through the
appropriate holes and soldered to the copper strips.

Constructors may prefer 0-lin. board, in which
case both amplifiers can be accommodated on a
piece of board about 85 x 7T5Smm (314 x 3in). Consider-
able liberties can be taken with this layout without
affecting the performance of the amplifier.
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The photograph shows the amplifier in place on
the chassis held by 4BA bolts through holes drilled
in the chassis. A sheet of insulating materia}
(optional) is placed over them, nuts holding it in
place, acting as spacers to prevent the print side
of the amplifier board touching the chassis. The
amplifier should be located to keep the input leads
from the cartridge as short as possible.

POWER SUPPLY

The next item is the power supply unit for the
preamplifier; +15 and —15 volts are required and
it is seldom possible or wise to attempt to get this
from the main supply system of the equipment. I
used Veroboard for this as well, The circuit
is given in Fig. 3. Notice that two zener diodes
are used to prevent the DC volts rising above 15V
as the ICs are rated at 18V maximum.

i LR S
The finished stereo pre-amplifier board tucked away in an unused
corner of the chassis. :

Locate the power supply unit as close to the mains
transformer of the equipment as is practicable. Apart
from simplifying the wiring on the AC side, it is a
source of AC magnetic field and it undoubtedly helps
to have all such sources close together as will be
clear later on when discussing the problems of mains
hum. At this point connect the input and output of
the amplifiers with screened leads to the cartridge
(via tags on the gram deck) and the main amplifier
respectively. Next connect the power supply unit
taking the greatest care that the polarity is correct.
The positive tag on both preamplifier and power unit
should have been definitely identified and marked
before connecting. A mistake at this stage will result
in the immediate ruin of both ICs, so it is worth
taking pains to get it right.

Before fixing the record playing deck into its
normal playing position, some simple tests are
required. Connect both Iloudspeakers and mains,
switch on, putting the control switches or buttons in
the “Gram” position. Check the +15V and —15V
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Fig. 3: The auxiliary power supply unit to supply +15 and —18V for
the pre-amplifier board.

supplies at the preamp supply input tags. If all is
well, advance the volume control slightly and touch,
in turn, the right and left signal input tags. The
usual howl should be heard and, with the “balance”
control in mid-position, the two “howls” should be
of similar intensity. If not, check back because there
is a mistake somewhere and now is the time to locate
it before getting involved in more complex problems.

When these preliminary tests have been satisfac-
torily completed the playing deck should be put back
into its normal position and a record played through,
with the magnetic cartridge, to check for volume and
quality. There is no reason to suppose that the repro-
duction will not be fully satisfactory in both these
respects, indeed the first reaction is most likely to
be one of real pleasure. Try all controls, the chances
are that the normal position of Treble and Bass will
be a little different from those used with the ceramic
cariridge. However, these first reactions of pleasure
will quickly pass unless you have been extremely
lucky in the design of your unit audio. In most cases
it will be found that there is a very high and quite
unacceptable level of mains hum, usually increasing
as the stylus moves towards the centre of the record.

CURING MAINS HUM

The cause of this problem is quite simply stated:
the equipment's mains transformer sets up a very
strong 50Hz magnetic field which permeates the
whole of the instrument. A ceramic cartridge is
insensitive to this which is one good reason why it
is almost a standard fitting on budget stereo equip-
ment! The magnetic cartridge is extremely sensitive
to external fields and very significant 50Hz voltages

will be included into the two stereo coils inside the
cartridge, resulting in a loud and unpleasant mains
hum accompanying the music.

We have also just introduced a preamplifier that
is designed to bhoost the lower frequencies so it
should come as no surprise that we have this par-
ticular problem. Complete elimination of hum on
“Gram” can be obtained only by removing the
system’s mains transformer from the instrument and
mounting it in a separate metal container or box at
least three feet from the main instrument. This can
be quite simple, Fig. 4, and applies to the larger of
the two transformers only as the smaller one contri-
butes a negligible field.

In the interests of safety the live side of the cable
connector must be the female one and the metal box
chosen to house the transformer must allow suffi-
cent ventilation to keep the transformer cool. The
cable carrying the low voltage must be of fairly .
heavy gauge in order to carry the curremt to the
instrument without excessive voltage drop. The metal
box must be earthed and have ventilation holes too
small for the smallest inquisitive fingers to be pushed
through to the inside!

This method overcomes the problem completely
but it has several disadvantages which caused me to
reject it. First, the unit audio has become two units
which I wished to avoid and second, whenever I want
to take the instrument from its normal position to
my work-room for test or modification, I have to un-
screw and disconnect and carry upstairs the mains
transformer and its associated cables and plugs and
sockets. I could, of course, buy an additional trans-
former for the work-room but that would be a
serious strain on the budget!

SORTING OUT HUM

I am prepared to be completely satisfied if no hum
is andible with the bass control at full boost and the
volume control just over half-way open. At these
settings the whole street can hear it and all our
listening is in fact done at lower settings. We must
therefore carry out some trials to get the mains hum
down to at least this level. Remove the playing deck
and disconnect the right and left leads from the
input tags of the preamplifier. Leave the screened
“earthy” one connected. Test all systems, radio, FM,
AM and ‘auxiliary’ for hum with full bass boost and
at least half volume. The result should be complete
absence of hum, since we have not disturbed these

e Nt legs than 750mm (276" ) — =i
To power
unit on set
Cabinet[7
Maing transformet cover % Terrminal
/ % block
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circuits. If hum is present there is a fault condition
unconnected with the work so far done and it must
be found and cured at this stage.

Now switch to Gram and with the bass control at
full boost and increasing volume slowly to maximum,
listen for hum. As the cariridge coils are now dis-
connected they cannot contribute anything, so any
hum is most probably coming from the input wiring
of the preamplifier. Check that, where the input
leads and output leads to and from the preamp
protrude from their screens to make connections,
they are very short and that the screens are properly
earthed. If this does not produce a cure it may be
necessary to make up a screen to cover the preamp.
A screen of this type is not very difficult to construct
but it should completely cover the preamp and be
securely bolted to the chassis.

The power supply board is in the centre of the photograph. The mains
transformer has been re-orientatedito reduce hum, as described in
the article.

Mu-metal is ideal for this as it is easily cut with
tinsnips and bent to the required shape. A fairly
reliable source of mu-metal is any ex-government
surplus store selling screens used for radar tubes.
This will give enough metal for this and any other
screening that may be found necessary in future
work. This screen will completely remove the small
amount of hum that is present under these test con-
ditions. It is essential to get rid of if, as every little
helps, but it has of course not done anything on the
main problem of hum pick-up by the magnetic
cartridge. There: are two obvious points of attack in
curing cartridge hum pick-up. These are the mains
transformer or the cartridge, or both.

CARTRIDGE HUM

I started with the cartridge, which is a Goldring
G800 and already has a mu-metal screen included in
its design. It seemed reasonable to suppose that if
this screening were made complete, then the cart-
ridge could be completely protected from the AC
field. I made up a small rectangular screen from
mu-metal that completely enveloped the cartridge
body. It wrapped around the cartridge and “tucked-
in” between the cartridge and its carrier. I also made
up an even smaller screen to clip on the front, just
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over the stylus. The additional weight was easily
overcome by adjusting the counterbalance at the far
end of the arm. The arm and cartridge mass was of
course increased but as this tends to reduce the
frequency at which it resonates with the compliance,
it cannot be of any serious consequence.

The results were very emlightening and instruc-
tive but not sufficiently successful to warrant further
work in this direction. There was unacceptable hum
in the left-hand channel when the pickup arm was
in the rest position; the hum disappeared completely
during the tracking of most of an LP record but re-
appeared loudly in the right-hand channel during
the last few inches of the record grooves. Clearly,
even this comprehensive screening of the cartridge
left “windows” through which one coil or the other
could “see” the 50Hz field. Despite this rather dis-
appointing result, it was well worthwhile as it taught
me a lot about the nature of the field in this applica-
tion and of what to expect and what not to expect
from metal screens.

TRANSFORMER TROUBLES

After this rather disappointing result, I shifted my
attention to the obvious source of the trouble, the
large mains transformer supplied in the equipment
which supplies power to all stages except our newly-
fitted preamplifier. T recalled that the external
magnetic field was causing all the trouble but
unfortunately, with unit radio, it is not possible to
turn the transformer around to try different positions
while the instrument is switched on and the playing
deck is in its working position. However it is possible
to achieve much the same thing by the following
simple expedient.

The mains transformer is completely removed
from the chassis. Primary and secondary leads are
extended outside the instrument to the transformer
which is now mounted with woodscrews to one end
of a short piece of board. This piece of board is used

B

The mains transformer is fixed to a piece of wood and moved around
oulside, the best position noted being on the paper underneath.
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as a “handle” to orientate the transformer in all
directions, lateral and vertical. The transformer on
its board is placed outside the cabinet but as close
to its normal fixed position as possible. It is thus, in
relation to the magnetic cartridge, only two or three
inches disposed from its original position inside the
instrument. A piece of plain white paper is placed
beneath the transformer and extends to the cabinet
side. The photograph shows the general arrangement
and it may be noted that this is really a temporary
arrangement of that already described for fitting
the transformer permanently outside.

New power unit, top centre, and new preampllfier board, bottoﬁ right,
fitted and tested before the experiments with the transformer.

Using the top edge of the board as a handle, turn
the transformer first laterally, then vertically and
with boosted bass and volume well up listen for the
position of minimum hum. It is usually well-defined
and holds for approximately ten to fifteen degrees of
arc. Holding the transformer by its board in this
position, mark on the paper with a pencil the angle
the transformer casing makes with the cabinet side.
At the same time note carefully the orientation of
the transformer windings as this and the angle must
be carefully reproduced when the transformer is
remounted on the chassis inside the cabinet.

There are of course certain safety precautions -to
take when carrying out this work. The normal
primary connections to the transformer are dis-
connected and taken to two terminals of a four-way
connecting strip which may conveniently be bolted
to the chassis using one of the holes through which
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the transformer holding bolts are passed. The con-
nections from the power unit which normally go to
the transformer secondary are taken to the second
set of terminals. Two lengths of mains flex are then
taken from the connecting strip out through the
cabinet for connection to the transformer via another
connecting strip which must be securely screwed to
our piece of board. With normal precautions there
is now no danger of short circuits, open circuit or
electric shocks. Having found and marked the angle
and noted the orientation of the windings all this
temporary wiring can be dismantled. The piece of
paper with the angle marked on it is now cut out
and stuck with Sellotape in the required position on
the chassis and the transformer is remounted in its
new position.

RESULTS SO FAR

I was delighted and relieved to find that this new
transformer position more than fulfilled the require-
ments of hum-free reproduction on Gram. With
volume far above norimal listening level (and I do
like to hear a symphony orchestra!) and bass boost
which would only be acceptable in the jungle, there
was no audible mains hum at all. A photograph
shows the finished job. Keen eyed readers will notice
that the transformer is held in position by a nylon
strap and two nuts and bolts. Personally I find this
adequate but some experimenters will no doubt
prefer to make up suitable metal fixing brackets.

What have we got as a result of this work? Very
acceptable reproduction, but we still have that
terrible bass! How much have we spent? The cost
of a G800 plus the components for making the pre-
amplifier and its power unit are quite reasonable T
believe. There are still other “budget improvements”
required improving the bass,. fitting an inexpensive
tuning meter (which I believe is almost an essential)
and the much-disregarded and extremely important
matter of achieving and maintaining good tracking
on gramophone records. I will deal with these
matters in a subsequent article.

CQ! CQ! CQ! CQ!

ISSUES WANTED

..November 1973, December 1973 and January 1974 issues
of P.W.—C. R. D. Croney, “‘Hastings Lodge"”, St. Matthias
Road, Hastings CH. CH., Barbados, West Indies.

..January 1975 issue of P.W. with Part 1 of Model Control
by Radio.—G. Greenshields, Eliock House, Sanquhar,
Dumfriesshire, Scotland.

..P.W.’s for August 1972, March 1974, November and
December 1974, January 1975.—Nigel E. Bacon, 51 Dares
Walk, Hinckley, Leicestershire.

..February and April 1973, November 1974.—S. Reid,
6 Culloden Crescent, Arbroath, Angus, DD11 1JX.

..October 1973 P.W. containing Datacards 1 and 2.—
Charles Burnham, 5 Berwyn Close, Marchwiel, Wrexham,
Ciwyd, Wales. ’

..August 1974 PW. and January 1972 to June 1974
Television. Also August 1974 to October 1974 Television.—
M. A, Hickman, 53 Larkhill Lane, Liverpool, L13 9BL.

..October 1974 issue of P.W.—E. O. Bennett, 35 Stephen
Hill Road, Crosspool, Sheffield, S10 5NQ.
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PART 1

NYONE wanting to carry out serious listening
A on the short wave bands, amateur or broad-
cast, generally ends up possessing a ‘com-
munications’ receiver. So the natural question to ask
is ‘what has the comm. receiver got that the ordinary
set hasn’t?’ The best way to answer this question
is to relate the deficiencies of the latter and it is
hoped that this short series of add-on projects will
go some way towards overcoming these deficiencies.
However, it must be clearly understood that a good
comm. receiver is a complex bit of equipment with
each stage designed to carry out its particular func
tion as efficiently as possible while working with its
associated stages. Add-on umits can only be a com-
promise at best but they will give the listener some
idea of what he can expect from a real comm.
receiver.
A basic superheterodyne feceiver, Fig. 1, will have
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a mixer stage, one or more intermediate frequency
(IF) stages, an AM detector or demodulator and one
or more audio amplifying stages usually feeding a
loudspeaker. Because the mixer can produce the
same IF from two differing signal input frequencies
the unwanted (second channel) station can inter-
fere with the wanted one. Similarly, stations can
appear on the dial, due to second channel effect,
that ought not to be there, making a cheap receiver
seem a better performer than it really is! A tuned
amplifying stage ahead of the mixer will go a long
way to eliminating second channel problems.

The IF stages provide most of the gain in a
receiver but at the same time they should reduce
the bandwidth of the IF channel to the minimum
necessary to pass the signal without, in the case of
speech, detracting from its intelligibility. For high
quality AM signals, including music, this bandwidth

AM | e
. { detector i-
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Flg 1 above, shows the stages of a bas:c superhet receiver (solld Imes)

with the extra facilities to be expected in a communications receiver

(dotted lines). Fig. 2: left, compares the IF response curves of the two
receivers.

may be 9 or 10kHz but, at the other extreme, 50Hz
can suffice for CW (Morse) signals! So a choice of
bandwidths is essential, generally using switched
crystal or mechanical filters.

The simple receiver with one or two IF stages
using ceramic filters will have a bandwidth of 4 or
5kHz but its response, moving away either side of
the centre frequency, will be excessive and quite
unacceptable for any other reception mode. A good
filter will have ‘skirts’ which fall away very rapidly
indeed outside the required passband, Fig. 2. In an
expensive comm. receiver there may be separate
switched filters for upper and lower sideband on
SSB, AM and another for CW.

A simple superhet will probable have a diode to
demodulate the AM signal, followed by a filter to
remove any remaining IF component; four com-
ponents at most! In a comm. receiver a beat fre-
quency oscillator (BFO) is used to erable the
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demodulator stage to resolve SSB and provide a
beat note on CW. The diede detector can be used
for these two modes as well as AM but the relative
levels of signal from the IF stage and the BFO are
quite critical for proper resolution of SSB so that
in a comm. receiver a separate product detector
(PD) circuit is employed for SSB and CW only. The
BFO may take on the more sophisticated name of
‘carrier insertion oscillator’ (CIO). The simple BFQO
added to a receiver will not be all that effective on
SSB since the signal levels are seldom taken into
account, and the stability of the BFO will leave a
lot to be desired.

While a simple audio stage and speaker will suffice
for AM on an ordinary set the comm. receiver’s
audio stages will have a frequency response care-
fully matched to that part of the speech frequencies
which convey the most information, usually 300Hz
to 3kHz There may also be a very narrow audio
filter for use on CW, with a centre frequency around
1-5kHz. Other features on a comm. receiver will in-
glude an excellent dial easily resettable to a par-
ticular frequency plus electrical or mechanical
adjustment of the dial to permit correct calibration
against an internal crystal controlled frequency
standard on 100kHz or even 25kHz.

The AGC circuits will have separate characteristics
for AM, SSB and CW, automatically switched in by
the mode switch. There will be a tuning or ‘S’ meter
indicating relative signal strength and, finally, there
will be a headphone socket! A small point but a
very important one. A lot of money may have been
spent on a comm. receiver in order to get the best
signal{o-noise ratio (electrical) only for the audio
to be fed to a speaker located in a situation where
the signal-to-noise ratio (domestic) is frequently less
than unity!

AERIAL MATCHING UNIT

HE AMU is most helpful when relatively short

I aerials are used in the HF and medium wave

bands. An improvement of several S-points is
possible, compared with the same aerial used un-
tuned. The coil is 70 turns of 26SWG enamelled
copper wire on a 40mm diameter former, space
wound in the 3, 4 and 6 turn sections. Try various
tappings and adjust VC1 for best results. A croco-
dile clip or wafer switch connected to the taps
allows the number of turns to be changed quite
easily.

The unit can be built in a plastic box, with
terminals or sockets for external connections, but a
metal box is preferable. Fit a simple dial, marked
from 1 to 10, and number the tap positions. Once

N == S Acrial
3 4 & 1015 32 ‘
Total 70 turns
Earth
vC1
See text

FKO83| W»
.

Receiver
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the correct positions have been found for a particu-
lar band the numbers can be recorded for rapid
reference. .

Variable capacitor VC1 can be 250pF or 500pF
or the two sections of a standard 208+ 176pF gang
connected in parallel.

INPUT ATTENUATOR

HERE strong signals cause overloading, cross-
modulation or cause the receiver to perform
inadequately on CW or SSB, an input

attenuator provides a possible solution. A 470Q
carbon linear potentiometer is suitable for 75Q to
6000 input impedance receivers, It gives as much
as 40dB attenuation at around 15MHz and greater
values at lower frequencies. Attenuation is less on
HF bands where RF leakage reduces the efficiency.
If the connecting lead is short and kept clear of
the aerial proper, the attenuator may not need
screening. The attenuator can be fitted inside the
receiver or in a separate metal box—with a coaxial
lead to the receiver, the preferred arrangement.

I S
!_ ——— e — Aerial
| :_ Receiver
Nt
= 470 | e Ear th
I i
b — m

TUNING METER

TUNING METER helps accurate tuning, shows

if changes to aerial or earth systems increase

signal strength and helps in alignment where
optimum adjustment of circuits will usually agree
with the maximum meter indication. The BCIi07
NPN transistor is used for receivers using PNP iran-
sistors and positive earth line. Increasing signal
strength moves the AGC line positive, reducing
receiver gain, thereby increasing the meter read-
ing. The OC71 PNP transistor stage is for receivers
with a negative earth line and NPN transistors.

Receiver -ve line Receiver+ve line

AGC AGC

+veearth —-veearth
FKO87 FKO88

Preset potentiometer VRl is set so that the
meter is reading zero with no signal, preferably with
aerial and earth shorted together. The sensitivity
control VR2 is necessary for receivers with varying
degrees of AGC action. The meter and components
can be fitted inside the receiver or in a separate box,
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which is more usual, to avoid the problems of cut-
ting a large meter hole in the panel. Meters cali-
brated in ‘S’ units are available but remember that
the indication is purely a relative one, the sensitivity
varying with the sensitivity of the receiver at any
particular frequency.

FREQUENCY MARKER

HE marker provides a stable signal at 1MHz

intervals and the harmonics may be used to

30MHz or higher. Receivers can be calibrated
at 1IMHz points enabling bands to be located. One
frequency on each waveband must be identified by
reference to known stations and points can then
be counted off, upwards and downwards, from this.
Standard frequency transmissions on 5 and 10MHz
furnish ideal identification points and allow precise
adjustment of the marker frequency by means of
the 50pF trimmer.

L 1

?330k 140pF'l'
Crystal 6

--——n——-—-lm—I—--

1MHz

-
A s0pF  2N3704

&)

The signal produced is an unmodulated carrier
which will register on a tuning indicator or S-
meter or heard if a BFO is fitted. Coil L1 is a
Denco Yellow Range 2 coil and its core is adjusted
for lowest battery current consistent with reliable
starting when switching on. The output lead is
placed near the receiver aerial lead or it can be
connected to the receiver aerial socket through a
small capacitor, say 47pF.

The unit can be built into a receiver or in a
separate plastic or metal box. A PP3 9V battery
will be quite adequate for the low, intermittent
drain.

HF BANDS AMPLIFIER

OME receivers give poor results above about
S 14MHz so using the amplifier shown here can

improve reception by several S-points. It tunes
from about 13 to 24MHz. Coil L1 is wound with
20SWG copper wire on a 40mm diameter former,
It has 13 turns in all, tapped at 2 turns up for the
base connection and 6 turns up for the aerial. Choke
RFC must be clear of L1 and at right angles to it.

The amplifier is built in a small metal box, with
reasonably short connections. The output lead should
be as short as possible, preferably coaxial cable, if
very short. Capacitor VC1 peaks up signals. If the
receiver has good AGC action, switch the AGC off
when setting VC1 for a particular band, or watch
the tuning indicator for maximum signal unless
signals are very weak.
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Do not omit to connect the shield of the transistor
to earth or instability may result. The series aerial
trimmer should be adjusted so that a reasonably
sharp peak is obtained when tuning VC1 on a signal,

BEAT FREQUENCY
OSCILLATOR

COMMUNICATIONS receiver has a BFOQ so that
A CW (Morse) and SSB (single sideband) trang-
missions can be resolved: The coil is wound
with 40SWG enamelled copper wire, on a 7mm
former with an adjustable core. Winding 1-2 has 200
turns, occupying about 9mm. Winding 3-4, wound in
the same direction has 40 turns, just clear of the
larger winding and taking up about 3mm. This BFO
is for receiver IF’s of around 465kHz to 470kHz. If
oscillation is not obtained, check that the phase of
the windings is as shown.
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The output lead, preferably coaxial cable, is placed
near or connected to the last IFT at the demodulaior
diode. A few tests will show the best degree of
coupling. Rotate the coil core until a strong whistle
is heard on all AM signals tuned in, when variable
capacitor VC1 is rotated either way from the half
open position. VC1 is then adjusted for best results
with CW or SSB, but the BFO must be switched off
for AM.

If the BFO is built into a receiver it should be com-
pletely screened to prevent the signal from affect-
ing the AGC circuits.

continued on page 492
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i
SINCLAIR'S LATEST

Sinclair announces a major British
technological breakthrough for its
new mains/battery Scientific Pro-
grammable Calculator.

At £29-95 including carrying case,
mains adaptor and VAT, this latest
model sets a new price level for pro-
grammable calculators. This price
has been achieved because the
machine is based on a single chip
which is designed by and exclusive
to Sinclair. It is the first program-
mable calculator to be operated on a
single integrated circuit.

According to Roger Helmer, Sin-
clair Marketing Manager, the
Scientific Programmable has been
developed particularly with scientists,
students, engineers and statisticians
in mind. He comments "This cal-
culator is especially designed to
dramatically lighten the load for those
who have repetitive calculations to
perform, for example the analysis of
experimental results.”

“This ability to perform calcula-
tions repetitively makes it an
enormously powerful tool for solving
equations and evaluating integrals
by iterative methods and an
enormous variety of other mathe-
matical applications.”

Programmes, of up to 24 steps,
which are entered directly through
the keyboard are stored ready to
operate on any numbers which are
subsequently entered,
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Number entry can be in scientific
notation or fully-floating decimal
point. All results—appearing in large
green digits on the fluorescent
display—are in scientific notation
with a 5 digit mantissa and 2 digit
exponent, both signable.

Sine, cosine, arcTangent, (all
in radians), log!%, antilog!0(10%)
scientific functions are all directly
available and arcSine, arcCosine,
tangent, degree conversion and log,
are readily derivable.

In addition to the four standard
arithmetic functions +, —, x, =,
the unit also gives x2, 1/x, square
root and sign change. It has a
memory with three separate memory
operations, store, recall and ex-
change and the post-fixed operators
(reverse Polish logic) are ideal for
full-flow chain calculation.

The Scientific Programmable is
housed in a matt black case 153 x 76 x
26mm and features simple two-level
keyboard operation with all facilities
including programming available from
just 19 click-action keys. Power is
from a PP3 battery or from the mains
viaan adaptor.

Sinclair Radionics Limited, London
Road, St Ives, Huntingdon, Cambs
PE17 4HJ. Tel: (0480) 64646. Telex:
32250.

MARANTZ AMPLIFIER )
Pyser Limited, the sole UK distribu-
tors of Marantz equipment tell us
that the 1040 ampilifier will shortly be
available at £132 plus VAT.

It has a power output of 20W RMS
per channel into 8Q and there is a
remote speaker switching facility
with ‘ambiance’ to give ‘realism’
when using four speakers. There is
tape monitoring circuitry for two
decks, loudness compensation, mode
switch and an HF filter.

in America, Marantz have found
that large numbers of the 1040 are
purchased by students on limited
budgets but their Executive Director
states that he is confident that in
Britain the 1040 will be bought by
music lovers from all walks of life
who want a medium-priced amplifier.

There's a moral somewhere—
perhaps it would pay us all to become
students in the U.S.1
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RESISTANCE METER

The Chinaglia OH470 multi-range
resistance meter uses a40uA moving-
coil movement with core magnet and
sprung jewel mounts. A tough ABS
case combined with a full view scale
and simple range switching make for
an easy-to-use instrument suited to
a wide variety of environments.

Six measuring ranges are provided,
giving the ability to identify resistance
from 0-1Q up to above 50MQ2 to within
2.5% accuracy. Internally housed
batteries make the instrument inde-
pendent of external power sources
and suitable test leads designed to
co-operate with specially designed
sprung sockets on the instrument
simplify low value measurements.
Ranges are: 0-200Q; 0-10kQ; 0-100kQ;
0-1MQ; 0-10MQ; 0-100MQ. Alberto
Coniglio, 19 Mulberry Walk, London
SW3 6DZ 01-352 1897.

Chinaglia OH470
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ORGAN KIT

The Heathkit/Thomas TO-1160 electronic organ has fwo
44-note overhanging manuals with tilted keys and a 13-note
radial arc pedal rack. Other features include a colour-glow
key system and a quick-play organ course. The built-in
amplifier has an output of 25W RMS and plays through a
built-in 300mm (12in.) speaker.

Fingertip controis include a variable pedal volume,
variable manual balance-switch tabs for vibrato and a new
light vibrato for true orchestral effects. There is also an
accessory panel under the keyboards with line in and out
facilities from a cassette recorder and a headphone jack,
which when in use cuts out the main speaker.

Voicing stops on the upper manual are: flute 16’, 8’ and
4’; Trumpet 8’; Oboe and Violin 8’. The lower manual
provides Horn 8’; Diapason 8, Melodia 8’ and Cello 8°.
The pedal rack has a Flute 16'-8” combination.

The cabinet is fully finished and overall dimensions are
1120 x 1100 x 640mm, or if you haven't the faintest
idea what that is, 44 x 434 x 25in.

Along with the TO-1160, Heathkitannounce the TO A-60-1
rhythm section which complements the organ. Basic spec.
is as follows: the choice of pre-programmed rhythm pat-
terns of Waltz, Fox Trot, Rock, Soul, Polka, Samba, Bossa
Nova, Rhumba with a variable volume and tempo control.
Push-buttons also select the Drums (choice of Snare/
Tom-Tom and Cymbals).

The TO A-60-1 also features a Fancy Foot control which
gives alternating bass pedal notes that fit into the rhythm
pattern chosen, when a foot pedal is held down, and
Syncopated or Alternating Bass selections are available.
The Rhythm Section also adds Piano, Guitar, Banjo or
Harpsichord accompaniment, which again has the
variable volume control

List prices on these models, including VAT and delivery

within the U.K, are: Kit TO-1160, £600 and Kit TOA-60-1,
£160, though Heathkit will be running an introductory
offer of £660 for both kits when purchased together. This
saving of £100 is quite attractive and the firm hopes it will
appeal to people as the addition of the TOA-60-1 Rhythm
Section really makes the organ.

WOLSEY ADASET

From Wolsey Electronics comes the
new Adaset range of Mercury 40 and
Mercury 80 amplifiers, both variations
of the Mercury Standard ultra broad
band amplifier. The new models
have been designed with the do-it-
yourself enthusiast very much in
mind, and form the perfect answer
to simpie TV and stereo radio distri-
bution installations.

Quite simply they are the ideal
amplifiers for small installations with
four (Mercury 40) or eight (Mercury
80) coaxial output sockets suitably
padded to provide a slightly improved
signal fevel to each receiver over that
provided by the aerial. Each output
can be used for either VHF or UHF
television or stereo FM radio—pro-
viding of course the appropriate
aerials are instalied and adequate

Practical Wireless, October 1975

signals are available in the area.

Technical Specifications:
Amplifier: Frequency coverage: 40-
860MHz; Gain (typical): Mercury 40:
8dB Mercury 80: 2dB; Output (maxi-
mum peak): Mercury 40: 25mV
Mercury 80: 12-5mV; Noise Figure:
6 to 10dB.

Integral Power Unit: Voltage Re-
quirement: 240V ac 50Hz; Power: 4W.
Dimensions: Length: 200mm.
Width: 111mm; Height: 67mm;
Weight: 0-85 kg.

Recommended Retail Prices: Mer-
cury 40: £24-60. Mercury 80: £29-10
(both plus VAT).

Wolsey Electronics, a division of
A.B. Electronic Components Limited
is located at Cymmer Road, Porth,

Mid Glamorgan (Telephone Porth

2711).

www americanradiohistorv com

AERIAL AMPLIFIER
A quality FM aerial is not necessarily
the passport to good stereo reception
All too often listeners on the
“fringes” of reception areas are
plagued with the interference which
accompanies weak signal strength.
The Wolsey “Clearsound’ amplifier
is designed to overcome this problem
by boosting the received signal in the
downlead cable near the aerial.
Constructed for mast head or facia
board mounting, Clearsound is an
ultra low noise, high signal handling
wide band VHF/FM ampilifier, which is
currently available in a well screened
metal case. The Clearsound is
powered via the coaxial signal cable
in the conventional manner with the
power unit being situated at some
convenient position near the tuner.
Clearsound specifications:
Amplifier: Frequency coverage: 875
to 108MHz; Gain (minimum): 20dB;
Output (maximum peak): 40mV 32dB.
Power Unit (Separate): Power
consumption: 6-1W.
Dimensions: Amp: 60mm diameter:
86mm high; Power unit: 86mm long:
87mm wide: 60mm high; Combined

- weight: 0-78kg

Recommended Retail Price £16-45
plus VAT (this includes Power unit)
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VARICAP
ABSORP TION
WAVENVETER <

H.S.WOOD G8SX T.Eng.(CEI)MITE

N absorption wavemeter is a very useful devise
for checking output frequencies of various
stages in a transmitter, or oscillator stages

in a receiver, but suffers from the disadvantage that
it has to be held near the circuit under test and be
tuned at the same time. If harmonics or spurious
frequencies are present these have to be separately
tuned and noted. ’

Having had experience with a wobbulator for re-
ceiver alignment it was decided to see if the same
principle could be applied to an absorption wave-
meter and the following design was evolved. The
advantages are that no tuning is required and that
a wide band of frequencies is visible at the same
time. An oscilloscope is essential but it need not
be very elaborate.

CIRCUIT

Basically the unit is a simple tuned circuit, Fig. 1,
feeding a diode detector D2, with the tuning carried
out by a varicap diode D1. The voltage to the varicap
diode is taken, via an operational amplifier IC1, from
the oscilloscope time base which should be operating
at about 50Hz. The detector diode output is fed to
the “Y” amplifier on the oscilloscope and any signal
which is detected by the wavemeter appears as a
response curve on the screen. If there is more than was 50V DC on the timebase output of the oscillo-
one frequency present within the tuning range then scope and, as the current requirement of the opera-
all these frequencies will be displayed on the screen. tional amplifier is very small, this voltage was re-

Power for the 741 IC can be obtained from two duced by a series resistor and smoothed by a 100.F
9V batteries in series but, in the writer’s case, there capacitor thus making the batteries unnecessary.

+18V to 20V
Coil holder X
pin numbers >
\ > 2RA B50Hz from X sweep
7
2 D1 $390k —4 U"‘"T"'"'@
> 4 bll e 6.~ 11 Ca4pF |
° 4 ‘\:41 . i
| ,év 1
> 4 3 _I<]:3 >100k * 14
g:s;__ L2/3 c1 = a3
o RE/R7 5 820F ! i
—-— 5 r__‘______tee
L1 560 a2 ' ee
i =y 270pF SRa !
1 5390k |
ot
IND14 . owa- ;
{ Pin71C1
| 4 Qv
AMD398 2 R3 47K Aoy
VW AO amp,

Fig. 1. Circuit of the Wavemeler, showing the two styles of coil used. The part of the circult shown dotled Is explained in the text.
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CONSTRUCTION

The detector and varicap diode were built around
ceramic 9 pin valveholder because some plugs were
available to fit this and so the coils were built on
these. Actually any low-loss plug and socket will do
depending on the frequency of operation required.

The IC was fitted on a piece of Veroboard and
the whole unit mounted in an aluminium box with
the coil socket protruding at one end. Coaxial sockets
were fitted, one for detected output and the other
for sweep input. If batteries are used for power it

might be necessary to add a switch and provide room

inside the box for the batteries.

VARICAP DIODE

The sweep bandwidth and frequency of operation
are very dependent on the type of varicap diode
used and as the writer wanted to cover at least up
to 144MHz the stray capacities had to kept down.
The varicap diode used is listed as a VHF type

BB121A but it has a fairly high minimum capacity

with good capacity swing. The results were good
enough for the immediate requirements but there is
room for improvement and it is intended to try some
of the UHF type varicaps as these should have
smaller minimum capacity and larger capacity swing.

120 -160MHz S0-120MHz 70-90MHz

1BSWG 3l turns 1BSWG 6o turns 16SWG
tapped at 1/2 turn tapped at 1 turn
from top. from top.

LT
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'

% components list

" Resistors.
CORE PR

="

. Capagitors

C1 82pF (or 100pF) - C4/5 4pFBAV -
silver mica edﬁftfpiigh

. Cs = nF fe
C2 270pF silver mica - .

| Semiconductors

B (s N L I .

- D18 BB121A (or similan)
L. b2 INet4 :

- Miscellansgus ‘ 20 " 2" 0o e oo
.- Holder for 741, Valveholder BSA with’ three plugs.. |

‘Coaxial sockets (2). Knob. Terminal sirip, Adumi
¢ jup box 102 X 70 x 40mm (4 x 2% x tHr} )

e - e a s a 20 e |

The highest frequency range was achieved by
using two varicap diodes, one built into the box D1
for use with the low frequency coils, the other, D3,
built into the high frequency coil as shown in Fig. 2.

The sweep width is about 40MHz at 144MHz with
correspondingly reduced sweep at lower frequencies.

COILS

The diode detector is tapped into the tuned
circuit as shown, Fig. 2, and if this is done it is quite
easy to construct coils to give the frequencies re-
quired. In the writer’s case, with the exception of
the highest frequency coil, existing coils for a grid
dip meter were found to be one range lower in fre-
quency than in the grid dip meter and it was not
necessary to construct new coils.

OPERATION

The unit is connected to the oscilloscope and the
sweep control is adjusted to a point where a vertical
line on the screen, caused by overload of the IC dis-
appears off the end of the trace. With this setting
a maximum sweep is being obtained and if the coil
of the wavemeter is held near a source of RF, of suit-
able frequency, a trace will be seen.

The oscilloscope should be used on its most sensi-
tive range and the signal level should be controlled
by moving the wavemeter away from the source of
RF. The sweep width control needs no adjustment
other than the initial setting to give maximum
sweep. Calibration is best done by holding the wave-
meter near a calibrated grid dip meter. It is only
necessary to note the frequencies at each end of
the trace for each coil because the output of the
grid dip meter can be seen on the screen at the same
time as the circuit under test and the frequency can
be read off the dial of the grid dip meter.

It has been found to be a tremendous advantage to
be able to see all the output frequencies of a unit
at the same time. The three frequencies of a mixer
VFO, for example, can be watched while the circuit
is adjusted to increase the wanted output and re-
duce the unwanted output
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AIDS TO IMPROVED RECEPTION—continued from
page 487.

PRODUCT DETECTOR

HE product detector is easily added to a re-

I ‘ceiver and is intended to provide improved

reception of SSB signals, as well as CW, when

used in conjunction with a BFQ. If the mode selector

switch AM/SSB-CW is a double-pole ome it can

automatically switch on the BFO in the SSB/CW
position.

AM
detector

———f }—> BFO

10pF

OA47 OA47 2uF
+
0-014F SLLI
0:0F Audio
stages

b FKOS0)

The diodes must be germanium ones. The values of
the components in the filter following the diodes are
not very critical, those shown being for IF’s around
465kHz. 2

The ratio of BFO signal to the signal from the IF
stage must be right for best reception of SSB tele-
phony so the RF or IF gain control should be
adjusted carefully. In the absence of such controls an
aerial attenuator can be used.

TO BE CONTINUED

' Mail Order
- Protection Scheme
"The Publishers of Practical Wireless are members
ot the Periodical Publishers Association which
. has given an undertaking to the Director General
“of Fair Trading to refund monies sent by readers
" 4 response to mail order advertisements; placed
" by mail order traders, who fail to supply goods or
. refund monies owing fo Higuidation or bankruptey.
* “This arrangement does not apply to any failure to

supply goods “advertised in a catalogue or ma
direct mail solicitation. - :

« i the unhappy event of the failure of a mail order
: trader readers are advised to lodge a claim with
. Practical Wireless within three months of the date
- “gihe appearance of the advertisement, providing
| proof of payment. Claims todged after this period
“. will be ‘considered at the Puyblisher's discretion.
1. Since @i refunds are made by the magazine
. voluntarily and at s own éxpénse, this under-
-taking enables you to respond to-our mall order
. advertisers  with the fullest confidence.

| _For the purpose of this scheme, mail orc’ier\f
atvertising is defined as;—

- *Birect response advertisements, display or
|- < ‘postal bargains where cash had to be sent in
| ““advance of googls being delivered'. Classified and

- catalogue mail order advertising are excluded.

SO I S— — gy ey SO PR
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at the present time employ the same basic
- type of mechanical oscillator as that
developed by Christiaan Huygens of Holland in the
17th Century. However, during the past few years
extremely accurate types of electronic wrist watches
have been developed. Although electronic watches
are expensive at the moment, they will bring about
great changes in the watch industry. Some of these
watches employ no moving parts and show the time
in the form of digits.

Electronic watches do not have a spring which
must be wound each day, but they do employ a
miniature power cell which must be replaced about
once per year. This minor disadvantage is largely
outweighed by the fact that electronic watches
require no regular cleaning or other maintenance. In
addition, most electronic watches are almost
unaffected by magnetic fields.

FIRST ELECTRIC WATCH

In March 1952 the LIP Company of France
released the first watch which employed a small
electric cell as a source of power. The watch
employed a conventional balance wheel, but was
rather more accurate than conventional watches,
since the amplitude of swing of the balance wheel
remained almost constant throughout the life of the
power cell.

In the LIP watch, a jewelled cam on the pivot of
the balance wheel pushed fine wire against a con-
tact; this resulted in a current flowing through a
small electromagnet which attracted a magnet fitted
to the rim of the balance wheel so as to keep the
latter moving. The average current taken from the
1-55V cell was 5pA.

This watch was “electric” rather than “electronic”,
since the only electronic component used was a diede
for spark suppression.

Practical Wireless, October 1975

M OST of the wrist watches being manufactured

TRANSISTOR DRIVEN WATCHES

The delicate contacts employed in the LIP watch
were a great disadvantage, since they required
periodic replacement. The work of Marius Lovet of
France led to the development of contactless watches
in which the switching was carried out by means of
a transistor. One watch of this type is known as the
“Dynatron”.

The balance wheel of a Dynatron watch carries
small permanent magnets which move near two
coils: a feedback coil and a power coil. When the
balance wheel magnets move past the feedback coil,
they induce a signal in it which is used to make a
transistor conduct. A current passes through the
transistor to the power coil which pulls the magnet
on the balance wheel so as to keep the wheel moving.

The Junghans 600-12 self-starting wrist watch
employs a transistor driven balance wheel of this
type.

TUNING FORK WATCHES

Wrist watches employing electronically driven
tuning forks have been available since the Bulova
Company announced their first “Accutron” model
on October 25th, 1960. It was the first watch to
employ a timing mechanism which did not involve

Pawl

Index jewel

Magnet Pawi jewei L

wo6s

Fixing screws Index wheel

Flg. 1a (left) The tuning fork of a typical “Accutron watch. Fig. 1b
(right) The ratchet and paw! mechanisms which convert vibrations of
the tuning fork into rotary motion.

493

www americanradiohistorv com


www.americanradiohistory.com

The mechanism ofthe Junghans *‘Dato-chron' movement. A contactless
self-starting balance wheel is used which runs for at least a year on the
1-35V cell shown.

a balance wheel and hair spring. In addition, it was
the first watch to be provided with a written
guarantee of accuracy, namely one minute per
month,

A. tuning fork of a typical “Accutron” watch is
shown in Fig. la; it oscillates at 360Hz. A strong
conical magnet and a cup of magnetic materials are
fitted to each side of the tuning fork. A coil of about
8,000 turns of insulated wire is fitted over each
magnet so that it is close to the magnet but not
touching it. A simple transistor oscillator circuit
provides the power which keeps the tuning fork
vibrating.

The vibrations of the tuning fork are converted
into rotary motion by means of the ratchet and pawl
mechanism shown in Fig. 1b. The index pawl is
attached to one arm of the tuning fork; the tiny jewel
at the end of this lever causes the index wheel to
advance one tooth for each complete vibration of
the tuning fork. During the return of the index jewel,
the index wheel is held in position by a pawl jewel.

The index wheel is only 2-4mm in diameter, but
has 300 teeth. This wheel drives a gear train which
turns the hands of the watch.

A series of “Accutron” models for ladies was intro-
duced in 1970. The smaller tuning fork operates at
480Hz, but the current consumption is similar to
that in the models for men (about 8pA).

BALANCED TUNING FORK

A group of Swiss watch manufacturers, Ebauches
S.A., have designed a balanced tuning fork move-
ment known as the “Mosaba”. This has the advan-
tage that its accuracy is unaffected by its position
relative to the vertical gravitational field.

The Mosaba movements operate at 300Hz and are
used in such waiches as the Longines “Ultronic”
range, the Baume and Mercier “Tronosonic” watches
and the Omega “300” range.

All of these watches have an accuracy of about
one minute per month; they emit a low hum instead
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of the ticking noise emitted by a normal balance
wheel watch.

THE MEGASONIC

A new type of tuning fork watch known as the
Megasonic 720 is being introduced by the Omega
Company. It has an accuracy which is much better
than that of any other watch employing a mechanical
oscillator, namely +10 seconds per month. The
tuning fork is driven by an integrated circuit oscil-
lator; it operates at 720Hz and is said to be less
sensitive to shock than the larger movements operat-
ing at lower frequencies.

QUARTZ CONTROLLED WATCHES

As long ago as 1880 the piezo-electric effect was
discovered by the brothers Pierre and Jacques Curie.
They showed that when mechanical forces are applied
to suitable crystals in certain directions, electrical
charges are formed on the faces of the crystals.
Shortly afterwards Lippman found that an electric
field will produce a mechanical deformation in the
same crystals. Such crystals can therefore form
resonators where the stored energy oscillates
between the mechanical deformation of the crystal
and the electric field.

In 1921 Cady used the piezo-electric effect in quartz
to stabilise the frequency of an electronic oscillator.
Since then it has been widely used for this purpose,
for example, for stabilising the frequency of a radio
transmitter. Quartz controlled oscillators have been
used for stabilising the oscillators of very accurate
clocks, but the first quartz controlled wrist watches
did not become available until April 1970. The
accuracy is usually about one minute per year.

Quartz oscillators operate at very high frequencies
(kilohertz to megahertz). In a watch the high fre-
quency from the quartz oscillator must be divided
down to produce a low frequency suitable for driving
a motor or showing the time as digits, It is only in
the last few years that miniature integrated circuits

The interior of the Junghams *Astroquartz” showing the power cefl
on the right and the quartz crysfal case at the boftom.
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have been developed which will divide the high
frequency signal whilst consuming very little power.
In general these circuits employ complementary
metal oxide silicon (CMOS) designs which are ideal
for miniature low power applications.

CONTROLLED BALANCE WHEEL

A watch developed by the Golay Company of
Switzerland employs an electronically driven balance
wheel having four magnets, but the exact frequency
of oscillation of this balance wheel is controlled by a
quartz crystal oscillator. It is known as the “p-Quartz”
watch.

The 32,768Hz (=2%Hz) pulses from the quartz
oscillator are divided in frequency by a CMOS inte-
grated circuit containing some 450 components. -

The hair spring used in this watch is deliberately
designed so that the frequency of the balance wheel
is dependent on its amplitude of oscillation. The
circuit is arranged so that the strength of the pulse
given to the balance wheel depends on the phase
of its motion relative to the frequency divided signal
from the quartz oscillator. The frequency of the
‘balance wheel is thus stabilised at a value determined
by the signals from the quartz controlled oscillator
circuit. _

* As in all quartz controlled watches, the timing is

regulated by means of a trimmer capacitor which
adjusts the exact frequency of the quartz oscillator
circuit.

ASTROQUARTZ

The Junghans “Astroquartz” watch employs a
quartz crystal in the shape of a tuning fork which
oscillates at 32,768Hz. The crystal is driven by an
integrated circuit which also divides the frequency
to produce an output of one pulse per second. These
pulses drive an electromagnetic transducer which is
connected to the second hand.

Mgk ad

The Bulova "Accuquartz" watch (right) by the side of an earlier model

which employs the *Beta 21" movement.
Practical Wireless, October 1975

The size: of the integrated circuit employed in this
watch is only 2:1X1-6mm. The total current con-
sumption is about 14pA from the 1-3V 150mA-hour
cell. .

CYBERNETIC WATCH

The Longines “Ultra-quartz” watch is particularly
interesting, since it is probably the only quartz con-
trolled watch which does not employ an integrated
circuit; it first became available on 21st August 1971.

The quartz crystal resonates at 9350Hz, but the
watch also employs a mechanical vibrator operating
at 170Hz. Signals from the quartz controlled-oscillator
circuit are used to correct the frequency of the
mechanical vibrator 170 times per second.

The correction is carried out by a relatively simple
circuit employing 14 transistors, 19 resistors and 7
capacitors. Logical deductions made by this circuit
are fed to the wvibrator as correction signals. This
comparison circuit or “brain” has resulted in the
“Ultra-quartz” being called a “cybernetic” watch.

The vibrator movement is converted into a rotary
motion by means of a pawl system similar to that
used in the tuning fork watches.

STEPPING MOTOR

The. Glrard-Perregaux Company mtroduced its
series 350 watch in 1972. It employs a 32,768Hz quartz
controlled oscillator, the pulses from which are
divided in frequency by a factor of 65,536 by means
of a CMOS integrated cdircuit containing 312
transistors.

The output from the integrated circuit consists of
a short pulse of one polarity followed one second
later by a pulse of the opposite polarity. These pulses
drive a miniature stepping motor which causes thé
second hand of the watch to jump forward. The
minute and the hour hands are driven by a conven-
tional gear train.

The tuning fork movement and the quariz crystal of the Bulova
""Accuquartz” under examination.
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QUARTZ TUNING FORK WATCH

The current Bulova “Accuquartz” watch is interest-
ing because it contains a quartz oscillator operating
at 32,768Hz which is used to control the frequency
of a 3411;Hz tuning fork movement. This movement
operates the normal watch gearing as in the Bulova
“Accutron’’ models. The centre second hand therefore
appears to revolve continuously instead of jumping
once or twice per second as in some quartz watches.

The accuracy is quoted as one to two seconds per
week. Prices range from £115 to £675.

THE MEGAQUARTZ 2400

" The Omega Division of SSIH (Société Suisse pour
PIndustrie Horlogére) in coilaboration with Batelle
Institute has designed a watch with an accuracy of
about one second per month; this is the most
accurate wrist watch which has been put into pro-
duction.

The Megaquartz 2400 is available in an 18ct yellow
gold case and bracelet at around £2,050. A stainless
steel version will soon be coming onto the market
at a price of about £440.

The quartz crystal in the Megaquartz operates at
a frequency of 2,359,296Hz—far higher than that of
any other watch. A CMOS integrated circuit manu-
tactured by the Intersil Company is used as an
analogue divider to reduce the frequency to 1Hz. It
employs about 400 transistors on a silicon chip 4mm?
in area.

DIGITAL WATCHES

Quartz controlled watches which provide a digital
display have recently appeared on the market. They
employ no moving parts and have an accuracy of
about one minute per year. Two forms of display
have been used, namely electroluminescent diodes
and liquid crystals.

Removing the liquid crystal display unit is very easy in the new Nepro
walch (also seen in our heading photograph).
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The interior of a Nepro watch in which an electronic mechanism is
used to sound an alarm. The glass of the waich vibrates when the
alarm is being sounded.

ELECTROLUMINESCENT DISPLAYS

Digital displays using electroluminescent diodes
emit red light and have a very long life. Their main
disadvantage is that the current required by the
display is so great that the time cannot be con-
tinuously displayed. A button must be pressed when-
ever one wishes to see the time.

The Hamilton “Pulsar” watch (not available in
Europe) and the Omega “Time Computer” employ a
32,768Hz quartz oscillator. This frequency is divided
by an integrated circuit and the resulting signal is
used to drive the display. When a button is pressed,
the hours and minutes are displayed for 1-25
seconds, but if the button is held down, the seconds
are displayed for as long as it is depressed.

LIQUID CRYSTAL DISPLAYS

Liquid crystal displays do not emit light, but
merely reflect a different proportion of the incident
light from different parts of the display. Such dis-
plays can therefore operate at very low currents
(typically 1xA -at 10 to 20V). They can therefore
display the time continuously, but the display cannot
be seen in the dark. ‘

A liquid crystal display can be formed by applying
an electric field across certain parts of a “nematic”
material. The field is applied by suitably segmented
transparent electrodes so that it is in the shape of
the digits to be indicated. As the crystals come into
alignment, they reflect back the incident light. In the
Longines watch a mirror is placed behind the display
so that light is reflected back at those places where
no field is applied.

The liquid crystal display will disappear above a
certain critical temperature (55°C in a typical case),
but returns on cooling. There is still some doubt
about the life of liquid crystal displays, but most
manufacturers offer a guarantee of some years.
When failure occurs, the clarity of the display
gradually deteriorates.

A number of watches provide a liquid crystal
display showing the hours and minutes in digits with
a colon flashing once per second in between the
hours and minutes digits. However, the Longines
watch provides a continuous readout of the day of
the month, the hours, the minutes and seconds.

One of the latest quartz controlled watches with a
liquid crystal display is the type CX15 introduced

by the Nepro Company of Switzerland at the end of

1974. At the present time about 5,000 of these
Practical Wireless, October 1975
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The Avia llquld crystal digital walch. The colon flashes once per second.
Liquid crystal displays operate from a supply of about 15V and therefore
DC to DC converter is incorporated in this walch.

watches are being produced each month. Except for
the integrated circuit, all of the components in this
watch are of Swiss origin.

The crystal oscillator operates at 32-768kHz. The
circuit is driven by a 3V source without any trans-
former. Particular attention has been paid to ease of
servicing in the design of the Nepro watch. For
example, it is only necessary to remove two screws
in order to replace the whole liguid crystal display
system.

Nepro intend to offer other models soon, including
those which display the date and the number of
seconds, models for ladies and other watches which
include a facility for illuminating the display. Mr.
Palo Spadini, chairman of Nepro, hopes to form a
pool of Swiss manufacturers so that the modules
used in the watches can be standardised and the
cost of parts reduced.

ALARM WATCHES

The watches discussed previously employ electronic
circuits to improve the accuracy or to provide a
digital display. The Nepro Company of Switzerland
have used electrenic alarms in wrist watches which
will sound at any time of the day. They can be heard
in a busy street.

CONCLUSION

The prices of integrated circuits have been falling
rapidly during the past few years, whilst labour costs
have been rising. If this trend continues, it seems
certain that a much greater proportion of the watches
manufactured will be electronic ones containing only
a few modules.

Practical Wireless, October 1975

TELE-TENNIS BALL SPEED CONTROL
—continued from page 462

% components list

‘Resistors (alf § or {W -L5%)
Ri 47kQ RT 476 - ¢
R2 18k .. . RB 4THG .
R3 15k CR9 4T
" R4 47RO R1D 33000
- R§ 27%Q R11 47k
R6 - 2-7k0 R12 3309_ _

VRT 10k )
VR2 kG »vertical skeiemn presei
| VR3 IMQ R

Capacitors
ci 1000pF
2 10D0pF
£3-C8 0-1uF (T off)

lategrated Circuits -
1C1 SN7403N
G2 SN7400N
3 SNT400N
{C4 NES555
1C8  NESS5
106 BN7403N
IC7 SN7400N i
IC8 SNT400N 2
Note that the redundant 7400 from Baard A (ICB) is
used for ICH4 :

i

Miscellaneous - h
RLA  DiL single {wEe make rearj reiay {RS) {sea
text) - E

Printed circuit board, . : ;
A ready drilled, roller tinned, cut to size- p,e‘b s
available from: A
Sysiem Printed .Ci rt‘.wts tid,,
-3:Redeliffe Way, T
Brundall Gardens, Brundall, Nomcach :
priced at £1-20 (inc. p, & p. and VAT).
A complete set of parts is available at £6 m{:!usim,

relay contacts and set the new preset to the new
speed—not too fast however or the ball will pass
through the bases.

NB: If the reed relay cannot be obtained or if
a spare 12V relay is available, simply wire in a
transistor driver and connect the base resistor to
pin 6 IC7 and the relay between the collector and
unregulated 12V supply.

AVAILABLE NOW!
REPRINT OF PW's
TELE-TENNIS SERIES
- July-November 74 |
e b o () packing) tos Chiof Cashier, -

{PW Tele-Tennis), IPC Magazines, Tower House{
Southampton St., London, wczs 8QX.
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THE NEW POWER
AMPLIFIERS

dance is high enough to accept all types of
mlxer having an output of 250 mV.

New features—new performance standards

*New 90°C overtemperature cutout (electronic
not mechanical).

%New integral output capacitor, no external
components required for normal operation,
Y% Short circuit load line type protection with twin

summing amplifiers,

lInherently open circuit proof.

%input sensitivity =10 dBm (240 mV into 100k)
ie suitable for most mixers. Response 20Hz—
40KHz +1dB.

% Typical distortion 0-4%, (Noise —80 dB (as
graph in catalogue)).

4 Compact: 15cm x 8 cm x 3 xm

swSuitable for all public address, discotheque,
and group applications.

% Fused supply and output terminals.

% Single supply line (split supply not required).

THE NEW POWER SUPPLIES

PM1201 95 volts for one SA1208 £11-00
PM1202 95 volts for two SA1208 £14-00

PM601 65 volts for one or two SA 608
£9:00

PM301 45 volts for one or two SA 308
£7-50

SA1208
£16-00

% One piece, ready to wire assembly
with integral glassfibre pch,

% Grain oriented laminated trans-
formers for compactness.

¥ Facilities for preamp supply.

“*Fully fused.

*Size of all models 10 x 8 x 13cm.

NEW PROFESSIONAL MODULES TO SAVE YOU £££

Three brilliant new power modules employing the same

circuitry, using 10 transistors, three diodes and one zener

diode with electronic over temperature cutout as well as

normal thermal protectlon, Toad line short circuit and P!
incotrect ioad protection, Integrally mounted output
capacitor. Fused supply and output terminals. May
be solder or screw connected. The input impe-

120 w.r.m.s. into 8Q
60 w.r.m.s. into 15Q
Glass fibre printed
circuit board.

Texas 15A output
transistors

l

SA608

60 w.r.m.s. into 8Q;
30 w.r.m.s. into 15Q
Texas 15A output
transistors.

£11-50

CONSTRUCTIONALLY & ELECTRONICALLY
BETTER : MULTIPLE TESTED : GUARANTEED

30 w.r.m.s. intp 8Q
15 w.r.m.s. inta 15Q
basic circuit iden-
tical to SA 1208
10A ‘Plastic Pawer’
autput transistors

SA308
£900

SAXON SUPERFECT

(iliustrated)

All these features in ONE UNIT:

No other commercially availabie

module to our knowledge, offers all

these facilities in one complete unit.

JSequential display with variable
speed,

“Frequency dependent channels—
individuaily fused,

% Continuously varfable function
control glves uninterrupted light
display in absence of signal.

K Electronic override on each channel.

*RCA 8 Amp. triacs handllng 1000 watls per channel.

J Timer clreultry to reduce 'flicker’.

*Individually controlied bass middle and treble plus master audio
control for ease of adjustment.

SAXON SOUND-LITE

.
Our ever popuiar 3000 watt unit is now available in module form at only £1 3 50
Jtndividual control of bass middie and treble plus master control for ease of adjustment.
4000 watts per channel—individually fused.
% Negligible load on amplifier.
*RCA 8 AMP triacs for reliability.

LIGHT UNIT

£19°75

IM7001S

MODULAR o
PRE-AMPS :

Mono &
Stereo

Up to twenty IM7001
Input modules may
be used with the IM7002
mixer module. Each input
module has various types of
equallsation and monitor path
outlets.

Y Equalisation to suit ceramic AND magnetic cartridges, low and
high Imp. mic. all all musical instruments. JMono and sterea.
+Mono module may be matrixed Into stereo. klow nolse Circuitry
with carbon film reslistors, %20 Hz—50 kHz + 1dB. % Wide range
bass and treble controls—zero noise with vol. at min. %18 volt
supply. % Outputs for manitoring and echo send. * May be used in
canjunction with the discotheque mixers and Minotaur amplifiers.

i £5°50  (Miey £9°00

IM7002 Mixer module with output suitable for most amplifiers
PLUS up to 1 Watt of monltoring power.

% Accepts up to twenty {M7001 Input modules. xMano or stereo.
JUp to 3V output—will feed loads down to 600 ohms, %Up to
1 watt Into 8Q for monltoring {(will feed higher Impedance).
* Accepts echo and other effects return signals.

(o £5°50  {¢heey £9°00

THE ULTIMATE IN MIXER MODULE

“inputs for two decks (ceramic cartridge) plus tape; overail bass and treble controls
“ Hi/lo imp. mic input with separate volume bass and treble controls.

Caonti {y variable autofade depth pius preset threshold control.
*Low noise (—80dB) virtual earth mixing circuitry.
*Up to 0-5W from low distortion push pull menitor amp.
* Response 20Hz —50kHz + 1dB.
+ Low power consumption (20mA at 18 volits}).
“* Compact—mono version 40cm x Scm x 3cm,

stereo version 40cm x 18cm x 3cm. |

+ Output —10dBm {240mV) to suit ail Saxon ampliflers and most other makes.

MONOQ VERSION

£18°50

SAXON ENTERTAINMENTS LTD.

SAXON MONO & STEREO
DISCOTHEQUE MIXER WITH
AUTOFADE

g

£27°50

WHITE HORSE ROAD
CROYDON, SURREY CRO 2HS

Practical Wireless, October 1975
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LSTE

*STAINLESS STEEL
ESCUT

*TOTALLV COMPATIBLE WITH
ALL SAXON MODULES

*TOUGH EASILY READ FACIA

*PLUG ISOLATED TERMINALS
THROUGHOUT.,

MINOTAUR 100

%100 W.r.m.s. into 8$2,

% Two mixed inputs, wide range bass
& trebie controls.

% May be operated as a slave amplifier.

PROFESSIONAL STANDARD CGOMPLETE UNITS

A total range project to satisfy the most discerning

000

*ontre)mely compact (27cm .. 16cm

* Fully protected against all incorrect®
loads and short circuits.

*Except minotaur (anodised aluminium).

£47-50

SYSTEM 7000 DISCO CONTROL UNIT

[o o m=m

pg

H
'

% Mono or stereo,

%2 Deck and one tape inputs, individually
cantroled plus L/R deck fader (ineffec-
tive at central).

@@ééggégéﬁ

*Five pasman momtormg swncn with
two mute positions~ample headphone
power,

% Complete, cased with all terminations
by plugfsocket etc.

TRANSFORMERS

ALL EX-STOCK

MAINS ISOLATING
PRI 120/240v SEC {20/240v
CENTRE TAPPED AND
SCREENED

gu-vmaan
mo

©°

5 .
* 115 or 240V sec, only.

12 and or 24 Voit
PRIMARY 240-250 VOLTS
Amps
24v
0-25
0-5

BFESSwarn-o8
own
22 YD U1 e U G0 NI
:S&ongoau

ey
233

1o
30 i5
226 60 30

30 VOLT RANGE
SECONDARY TAPS
0-12-15-20-25-30

o
©
t

0000000 Wn
OONO“&N)_D—-

o

50 YOLT RANGE
SECONDARY TAPS
0-19-25-33-40-50

60 VOLT RANGE
SECONDARY TAPS
0-24-30-40-48-60

5

bJ
°
@

AUTO TRANSFORMERS
Ref VA Auto Taps
No (Watts)
113 20 0-115-210-240
6: 75 0-115-210-240

150 0-115-210-220-240
66 300

-3
2:33 67 500
3-41
5-08
7:52
875
4 CASED AUTO TRANSFORMERS

240V mains lead input and USA 2 pin

15-00 outlets 20VA €323 p & p 38p 1IW
17-52 500 VA £10-45 p & p 80p
19-98 1000 VA £17-51 BRS 84W

-03

% Wide range bass and treble controls
plus separate MIC volume bass and
treble controls. Overall master control,

*Nosise —80 dB Response 20Hz-50 kHz

% yone £28'50
Stereo £45'00

SYSTEM 7000 MODULAR MIXING—UP T0
20 CHANNELS g i -v}

% Continuously variable autofade depth 73 3000

and threshold.

DOV AWN
C00HDOdLM

Complete verslons of the IM7001 ang
IM7002 modules shown In our advertise-
ment make a professional quality versa-
tile mixer to your requirements using
these modules mono and stereo inputs
may be combined.

% The mixing modules split mono sig-

SCREENED MINIATURES
mA VYolts

HIGH VOLTAGE

Mains Isolating

PRI 200220 OR
400/440

SEC 100/120 OR
200/240

. e Th
st

o i s

nals,

YEach input module has own monitor
switch,

*Stainless steel panel on 15cm X 5cm
matrix (approx.)

YInput equalisation for all types of
signal inc. magnetic cartridge.

*Complete systemm may comprise
twenty channels, mono or stereo with
ample monitoring power. 3 dug L.

YMay be patched in with disco mixers 3 AP ¢ -

or minotaur amplifier,
Stereo Input Module  £12700

Moao Input module £8°50
Mono Mixer Module £8-50 Stereo Mixer Moduie £12°00

Power Supply Unit for up to 20 Modules £7'50

SYSTEM 7000 LIGHTING CONTROL UNIT

% 1000 watts per channel. Sound light and SEQUENTIAL

and OVERRIDE
*individual control of bass middle and treble.
% Master control for easy adjustment.
K Plug/socket terminations throughou
*Siider control for functlon allows sound/hgh! sequencing
or comblnation of both
zgtamlesmi!’eal fro?to panel 1!3 match d:sc; control unit.

ompac! cm x 10 cm x 10 cm approx.

*Electronic override eliminates clicks. £35-00
*High sensitivity. negligibte input power.
ALL SAXON MODULES AND UNITS ARE GUARANTEED FOR TWO YEARS
FROM DATE OF PURCHASE.
TO ORDER TELEPHONE 01 634 6335 NOW. FOR INFORMATION RING 01 684 0088
IvygL?)CEgEPT TELEPHONE ORDERS FOR COD AND ACCESSIBARCLAYCARD ACCOUNT
IF ORDERING BY POST PLEASE SEND CHEQUE/CROSSED POSTAL ORDERS
MADE PAYABLE TO SAXON ENTERTAINMENTS. OR ENCLOSE YOUR
AccESS/BARcLAYCARD NUMBER,
TRADE ENQUIR
To NDRMAN ROSE ELECTRICAL LTD AT ANY BRANC
LONODON TEL: (01) 837 sttt BIRMINGHAM (021) 236 4710
MANCHESTER (061) 273 1498 BRADFORD (0274) 24008

ALL PRICES INCLUDE POST & PACKING BUT V.A.T. AT 8% MUST BE ADDED
TO VALUE OF ORDER.

FLE BT TR S 3

» & p| 236
Vg Bols £, P ;i 700(DC) 20-12-6-12-20

60 243 437 63
206 1A 0-15-20, 0-15-20
350 247 10-41 95 |53 soo 500 0-15-27, 0-15-27 3-
1000 250  27:06 BRS ;204 |A, |A 0-15-27, 0-15-27 3-
2000 252  41-07 BRS |S113 500  12,15,20,24,30 |-

1909 e e e

PLUS

POWER UNITS

A125  6-9v at 200mA in moulded

case forming a 2 pin 5A plug

£2-45 P & P 25p.

€CI12-05 Output Switched

3-4.5.6-7-5-9-12V at 500mA

£3-35 | £4:08 P & P 30p.

P&PIS CARBON FILM RESISTORS
& = W 10 ohm-1 Mohm

METERS 90p per 100, inc. P & P.

AVO 8 Mk § £50-80 | CAPACITORS

AVO 72 £19-75 | MINIATURE CERAMICS

U4313* £11:80 | 22pf-0-047mfd 30p per dozx.

U4315% £13-85 | PAPER (Metal cased)

0-0{-0:025-0:05-0-1mfd
* (USSR) Inc. Steel Carry Case 5 P
P & P 95p. 85p per doz. P 15p

MAINS KEYNECTORS | PLEASE ADD VAT
£l 25. P & P 25p. AFTER P. & P,

MAINS TIMER ELECTROSIL &

pRlayLll-a0 minutes SEMICONDUCTOR STOCKIST

(Adlustable)
5-95, P & P 25p. SEND STAMP FOR CAT.

Barrie Electronics Ltd.
3.THE MINORIES‘, LONDONEC3N 1B

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

BRIDGE RECTIFIERS
2

10A  PM7A6

Shop Hours Monday to Saturday 9.00 a.m,~5.0¢ p.m.
Telephone as shown above.
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"I MADE IT MYSELF” _
& Imagine the thrill yow'll feel! Imagine how impressed N
E people will be when they’re hearing a programme on a o
& modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possibie.
What a wonderful way to learn—and pave the way to a new,

better-paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating Technatron

Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects you enjoy—making
things with vour own hands that
youw’ll be proud to own! No wonder
it's so fast and easy to learn this way.
Because learning becomes a hobby!
And what a profitable hobby.
Because opportunities in the field of
Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering—yet you

fearn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know how
vou need. Specially Drepared step-
by-step lessons show yYou how to:
read circuits—assemble components
—build things—experiment. You
enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

POST
TODAY FOR
FREE BOOK

To: ALDERMASTON COLLEGE
DEPT. CPW 10, READING RG7 4PF
Also at our London Advisory Office, 4 Fore Street
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721
Yes, t'd like to know more about your course. Please send
me free details—plus your big, 76-page pook that tells
about all your courses,

So fast, so easy,

this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know now.
no matter what your background or
education, we’ll teach you. Step by
step, in simple easy-to-understand
language, you pick up the secrets of
radio and electronics.

You become a man who makes
things, not just another of the
milhons, who don’t understand. And
you could pave the way to a great
new career, to add to the thrill and
pride you receive when vou look at
what you have achieved. Within
weeks you could hold in your hand
your own transistor radio. And after
the course you can g0 on 1o acquire
highpowered technical qualifications,
because our famous courses g0
right up to City & Guilds levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby vou’ll enjoy for
years. Send the coupon now. There’s
no obligation.

| CPWIO

HOME OF BRITISH iNSTITUTE OF FNGINEERING TECHNOLOGY

500

CARBON SLIDE POTENTIOMETERS

60mm Single Track including Black Knob 60p (inc.
V.A.T.), 60mm Twin Track including Black Knob 70p
(inc. V.A.T.), 60mm Quad Slide Potentiometers—
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K,
500K ohms log, Lin, Antilog. Metal Case. 3-2db
Matched Track. 15mV Nominal Noise (B.S. 2122).
Life Exceeds 20,000 cycles. Fixing Holes 2 x M3 on
80mm Centres.

Designed, Manufactured and Supplied by ;:—

RIVLIN INSTRUMENTS LTD

DOMAN ROAD, CAMBERLEY, SURREY GU15 3DJ
Send cash with order to above address. Postage
and packing 20p per order. Trade enquiries
invited.

ZENTAC

STUDIO QUALITY
MODULES

Noise 70db
2% T.H.D.

+ 38V D.C. max.
8/C, 0JC, thermal prot.
20 H2-20K22 B/width. CARR. FREE
Continuously rated. 500mu 100W RMS
into 10K. § easy connections into 40  with
plue two for Bridge/Normal PP50/3 or 75W into
operation. Comblete with 4Q with PP50/2
heat sink and full instructions. 2XPA 100 Bridged
Ratings + -5db. give 150W into 8Q
with PP50/4 or
200W with PP50/6.

£11.00

£14.25

CARR. FREE

50 W RMS into

8 ) with PP50/2
or 100W into 16 Q
with 2XPAS0
Bridged and
PP50/3

RP3 POWER
SUPPLIES
PP50/2 £9:00
ek REGULATED PP50/3 £10-50

4 MODULE giving

3A at 24V falling PP50/4  £12:00
£8-50 to 2A at 6V. Current PP50/6 £16:00
LIMIT AND VOLTAGE PR30/ £700

CARR. FREE CONTINUQUSLY VARIABLE.

8/C and THERMAL PROTECTION.
Ripple at 3A—1mV. Needs 30V 4A D.C. supply
PP30/4. Complete with controls and instructions.

50p Carriage

ALL
PRICES
FULLY TNC

ZENTAC

285 PENTONVILLE ROAD
KING'S CROSS, LONDON
N 01-837 2382
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Silica fibres ... not
coux

Concerning an item, ‘Optical
Coax’ by Ginsberg (Hotlines,
August 1975), 1 would like to cor-
rect a number of errors and en-
close some information which
should clarify the nature of my
research work which was des-
cribed in the third paragraph.
First, coaxial cable will not be re-
placed by plastic fibres but by
plastic-coated glass or silica fibres.
The plastic coating is for protect-
ing the fragile fibre and ease of
handling. A typical optical fibre
has a cladding (outside) diameter
of about 50 microns and a core
diameter of approximately 30 to
40 microns, for a multimode fibre.
A single mode fibre has a similar
size cladding but a very small
core diameter, typically 3 microns.
The plastic-coated fibre used in
experiments at UCL, which has
been kindly provided by STL, has
an outside diameter of lmim.

The statement in the third
paragraph is incorrect. We do not
‘tap’ off signals but place signals
on a guided optical carrier by
means of clip-on acoustic (piezo-
electric) transducers, not sensors.
The prototype transducers were
mounted in the jaws of clothes
pegs for ease of attachment to
the plasticcoated fibre. The
transducers phase modulate the
optical carrier by modulating,
essentially, the refractive index
of the glass. Each modulator is
driven at a different sub-carrier
frequency. It may easily be shown
that a system of cascaded phase
modulators forms a linear modu-
lation system such that each
channel may be recovered with-
out crosstalk. Basically, this
optical fibre communications sys-
tem is a spatial frequency divi-
sion multiplex system (FDM).

Signals from many data sources

Practical Wireless, October 1975

may be put on the optical carrier
anywhere along the length nf the
fibre and delivered to one destina-
tion. It should be noted that this
optical data highway system is
rather novel, since all the pro-
posed optical fibre communication
systems use intensity modulation
of a laser or LED whilst this sys-
‘tem uses phase modulation.

I am concerned that a correc-
tion be published, especially since
such statements may be given
further currency in other scien-
tific journals.—S. A. Kingsley
B.Sc.(Eng.) (Dept. of Electronic
and Electrical Eng., University
College, London).

Easybuild organ

During keyboard construction
of this project, it has been found
necessary to carry out a further
test other than those listed in Mr.
Hughes’ articles. 1 append de-
tailed notes and trust that you
will publish them in an early issue
in order that other constructors
may have the benefit and advan-
tage of my experience:

Following assembly of the key-
switches and busbars it should be
noted that at no time during de-
pression of the keys should con-
tacts ‘b’ and ‘¢’ be connected to
the earth busbar. -

In my case it was found pos-
sible for contacts ‘d’ and ‘@’ to
make connection with contacts ‘¢’
and ‘D', prior to release of the
earth busbar. This, of course,
means that the signal busbars
would be shorted to earth during
playing. .

By carefully bending the key-
switch contact wires, this type of
defect can be eliminated, whilst
still maintaining an acceptable
“keying” position.

Reference is made particularly
to Part 3 of the instructions, pub-
lished in the May 1975 issue.—
Peter R. Smith (Stockport). -

Scientific error?

I hdave read with interest the
letter by R. T. Russell (Septem-
ber 1975 “Letters”), regarding
the apparent malfunction of the
Sinclair Scientific Calculator.

The malfunction was caused by
the entry 1,E,1+1,E—9,9,+ which
gives 2-0000 01, i.e. 20.

The cause of this anomaly is
due to the number being entered
incorrectly.

The Sinclair manual states on

www americanradiohistorv com

page 10 that for fractional num-
bers the entry must be made with
a leading zero, that is, 0,1,E,~—
9.8,+.

Using this, the original problem
is correct, and now looks like the
following:— 1,E,1,+0,1LE,—9,8,+,
which gives 1:-0000 01, i.e.
10+1-%¥=10.

I hope this will clear up any
problems other readers have had
in this area—H. C. Pike (Berks).

Improve your mind!

1 would like to take this oppor-
tunity to inform your readers of
an RAE course to be held on
Thursday evenings between 6.30
and 9 p.m., at Birkenhead Tech-
nical College, Borough Road,
Wirrall. The lecturer will be Mr.
L. Roberts G3EGX, 38 Croxteth
Avenue, Wellasey, Wirral.

Applications should be made
early in September or via the
lecturer.—A, Seed G3F0O (Wir-
ral).

" GOING BACK-—

continued from page 478

(2) Move the Fultograph instru-
ment further away from the
wireless set. This is likely to
be required especially when a
portable set is being used be-
cause of the possibility of
interaction with the frame
aerial.

(3) It should never be necessary,
but in extreme cases a certain
cure can be made by using a
separate HT battery for the
Fultograph. This battery may
then also be used for grid
bias as well.

The Fultograph system for
home use never really managed
to get off the ground. It was a
messy business, at the receiving
end, making up the solution,
cutting and soaking the paper,
etc. Besides, television was being
earnestly talked about at that
time and rapid development of
this medium doemed the Fulto-
graph. In conclusion, I must thank
once again all those readers who
very kindly lent me notes, draw-
ings and illustrations for this
article. I have replied te some
and I will gradually get round
to answering all the many letters
I have received on the subject of
the Fultograph. Thank you all,
and keep the letters coming in
as we hope to publish extracts
from some of them in future
“Going Back” articles.

501


www.americanradiohistory.com

SHORT WAVE BROADCASTS
by Derek Bell

very kindly sent me samples of the new
programme schedules along with a sample

of the new pennant. RCI also announce a change in
policy in that the armed services transmissions are
now separated from those of the Canadian overseas
services for the purposes of QSL cards. In future
armed services broadcast reports should go to “the
department in question” although no address is
given. I do not know if this will result in a separate
QSL. s

The first dip into the post bag this month brings
forth William Maybury of Coatbridge in Bonny Scot-
land. This seventeen-year-old, using a twenty-foot
length of copper wire hanging out of the window
with “an ancient three band valved job” tied to the
end, pulled in Pekin, much to his evident delight,
and following this column’s advice, QSIlLed them.
(Suggest it was Pekin via Tirana, Albania!—Ed.)

Welcome to another new friend in Dr. H. S. Broad-
ribb from St. Leonards-on-Sea. The good doctor
seems to qualify for our “oldest living SW radio”
stakes since he runs a 1948 Bush EBS4. While having
some hard words about out-of-band Italian amateurs
(passed to Eric Dowdeswell!) Dr. Broadribb asks for
the address of Radio Budapest. This is Brody Sandor
utca 5/7 1800 Budapest, Hungary. Radio Hanoi have
been in touch and sent word to the Broadribb QTH
that their schedule is 0100, 1000, all on 10040 and
12025, 1300 and 1600 GMT, plus a service on 10040
and 15120 at 1800, but it seems that the 15120 was
heard at St. Leonards on 15005! Another example of
out of band operation.

Many thanks go to all who helped Dave Evered
of Cardiff with his Eddystone problems. In a second
letter Dave says he received several letters of advice

HURRAY for Radio Canada International! They

and assistance and is now able to use the set to-

such good effect that he has pulled in 32 QSL cards
since April. He also enjoyed the strains of the Radio
Australia “Pacific Islands Service” on 9770 at 1800.
One final word from Dave is that he has reported
four times to Moscow and seven to Cairo without
reply. “How long DO they take?” he cries! Well
Dave, Moscow was reported in July as taking
between 37 and 77 days (by the WDXC QSL column)
while Cairo was credited with 108 days!
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The calibration station he calls the “Turin Clock”,
on exactly 5000, has turned up again in a report
from Harold Emblam who says it was at fair
strength from 1545 to 1600 frequently during July,
heard at Mirfield, Yorks, on an Eddystone 730/4.
Although the Latin American DX is on the way out
as winter draws on the last gasp may well be worth
going for. With this in mind Raymond Rebinsen
reports that RTV Dominicana, recently featured in
this column, is now on 9505 in' English at 2145 to
2200. This was heard in Luton on Raymond’s VEF
204.

The close relative of the 204, the VEF 206, is in
use at James Farrar’s QTH in Crook, Co. Durham,
sprouting a ten-foot vertical aerial. James passes
on the -tip that Radio Austria is following up QSL
reports with a free booklet listing the times, fre-
quencies, and wavelengths of broadcasts to Europe.
The address to write to is:—Austrian Radio Tech-
nical Dept., P.O. Box 200, A-1043, Vienna, Austria.
James notes the rarely reported Radio Bangladesh
on 15620 at 1225 to 1230 in English.

Steven Witt, residing in London wonders why this
column does not give more space to logs rather
than information on preselectors, bandspread or
suchlike electronic wizardry. Well Steven, many
readers are newcomers and need the help, plus the
fact that this year has not so far been exceptional
for DX. Thus the same stations get reported by
several readers, and if reproduced would tend to be
repetitious. The inhabitants of your shack are listed
as a modified Chapman communications set with the
PW audio processor, ATU and a 40-foot inverted-L
aerial. If I can help readers to achieve this standard
then the reports that plop on my doormat will be
more varied. As it is, I am amazed that so much is
reporied with simple equipment.

Jolyon Jenkins from Knebworth, in Herts, is an
avid QSL collector and would like to increase his
score but is uncertain how to go about it. The re-
quirements for a report are as follows, time of
broadcast, frequency, date, receiver type, aerial type,
SINPO rating of signal, and ten minutes worth of
programme content written out. Do not forget your
name and address and I always advise people to add
a polite letter. Many stations need Internatiomal
Reply coupons in order to cover return postage but
more often than not this only applies to the smaller
stations or those that exist on donations, such as
religious broadcasters. ) '

I hear that Radio Finland is to continue its English
language transmissions. Readers will remember that
this column recently carried a reader’s letter appeal-
ing for support to save them. It seems that letters
from the fans of Radio Finland have won the day.
That seems to be all for this month so I will wish
you 73s and all the best to you and yours,

Practical Wireless, October 1975
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AMTRON KITS

* NEW % NEW % NEW  NEW %
I.C. |

UK 302 Radio Control Transmitter 4 channel |N ERT'ON 00
£17-50p .
UK 105/C FM Microtransmitter £8-07p P f g — T L :
UK 325 R/C ‘Gxc2' Channel Splitting Unit 1000 & | which brings into line the pins and
2000Hz £8-34p ingert direct into the P.C.B, or D.LL, 045
UK 330 ‘Gxc2 Channel Splitter Unit 1500 o 2500 | Socicis: So simple but & very great
Hz £8-34p
UK 220 Signal injector £3:53p A
UK 345/A Superhet R/C Receiver £8-81p * NEw * NEW % NEW % NEW *
UK 555 R/C 27mHz Field Strength Meter £9-65p ‘ L.C
UK 780  Electronic Metal Detector £11-65p g
UK 875 Capacitive Discharge Electronic lgnition EXTRACTION TOOL
Unit Neg. Earth £17-33p
UK 236 AM/FM Antennea Amplifier £4-16p 45 EACH
UK 285 DHF/UHF Antennea Amplifier £8-87p P
MULLARD BY164 ALL PRICES INCLUDE SMOOTHING
Bridge Rectifier CAPACITORS
inLine Pins V.A.T. CAN TYPE
b S am. 40P each
Please allow 20p to cover P. and P. 1250 F 25V. 40|)
. Size: 17 x 13"
MINIATURE GLASS
. NATIONAL 1500uF 160V, .
ENCAPSULATED | (/¥ FAIRCHILD | v SEm b £1-50
REED SWITCHES qo3 L verwitese % LM & COURREIO | s sav.  aq.g
Glass Body 20mm long 1 Regulator 1_380 ,J AUﬁiga/t\tmp Size: 14" x 4” 0
Normally Open Contacts Bsp LN £1 '20 6800uF 40V.
5 for £1-00. 50 for £8'50 i Slze: 137 x 47 90p
. 10,000:F 40V. .
100 for £16-00 FAIRCHILD NATIONAL | (VERTS T £1'50
8 Pin DIL CONDUCTOR
DISPLAYS 741} Op-amp 1303§ upnal | O e £1'75
Pre-Amp .
Type EP27 15,000uF 16V,
P A 33p ,J £1 65 Size:1;x 4" sup
common anode
4 for £5-00 o MOTOROLA - FERRANTI
:n c—, 4P DL ZN—’ foa SEMICONDUCTORS
Calless s AND INTEGRATED
MAINS NEON _1310P Decoder ¢ 414 i CIRCUITS
INDICATORS wo o £2'30 LN 8195 (TTL—CMOS)
RED OR AMBER = We have in stock a very wide range
Round—Panel Mounting—Press J"J'-ﬂ SIGNETICS J\fl NA;EI?“INAL of the “b"?'e' anibrand n.ew and. it
Fittlng;:-‘l':g En:ii,C(lmnectlons }I NE AEET S| M Mﬂé CONDUC:I'OR spec. Devices at competitive prices.
" dia. x 13" long ! . X
ttorst Bmrores | g 555V, e 25314 5 BIGL | DRY MO PHONE US
50 for £9. 100 for £17 _L'\ AA T0p A £4-35 REQUIREMENTS 2
e ek | i i e semie
d conpueror | «f oN | R.C.A. TEXAS "1 coNDucTOR
LM b o JTIP f LM 8 pin DIL
2(3900 quad amp 3055 %3055 50[) 380/8 ot
RN 69p 1A~ £1-05p

MACK'S
ELECTRONICS

283 EDGWARE ROAD
LONDON W2 1BB
TEL. 01-262 8614

HOURS OF BUSINESS—9.30 a.m.-6 p.m., MON, TO SAT.
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LISTEN TO CODBDAR: 158 WorRLD!

*CR70A ~_

ORDER !
£39-00! (30)
COMMUNICATION REGEIVER  + VAT £9.75

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.

It tunes from 540 metres medium :hrough to 10 metres with no gaps.
Covers shipping, coastguard and distress freq , all six It
bands 160-10 metres, International broadcast, Met. statnons etc. etc.
giving world-wide reception. Exclusive features~include Air-spaced
CODAR-COIL Hi-*Q" Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder.

Ready to plug in to 200/240 voits 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.

% IMPORTANT NOTE

This fine receiver is not a mass produced item, but each set is hand
built ta your order, individuaily checked and air tested. Please aliow
for this when ordering——your delivery date will be shown on your
receipt, sent by return.

* Special di for Ed i ! Authorities and Senior Citizens,

WORLD-WIDE MAIL ORDER—EXPORT QUOTES FREE.

ILLUSTRATED LEAFLETS FREE ON REQUEST (STAMP APPRECIATED)

&

Free Gift!! Claim ycur Codar NEW I AVAILABLE SOON !!
ball-point.pen free with your c n n THE MINI-CLIPPER STARTER KIT. ALL SOLID STATE
next order!? SHORT WAVE RECEIVER, ALSO SUPER HI-*'Q” A.T.U.

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

< PRAOK

£11-00! (z7)

free

-+ VAT £2.75
R.F. PRESELECTOR

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which it now supersedes.

It employs Silicon "N’ Channel FET (Field Effect Transistor) front end
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range | -5 to 35 MH-z, providing a considerable
mcrease in gain up to an overall lverue “of 30dB, with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP§ Battery).

MULTIBAND—-G*

SHORT WAVE RECEIVER KIT
£16:56! (D)
+ VAT £4414

All transistor T.1L.F, Receiver tunes 550 KHz to 30 MHz (540 to 10 metras)
complete coverage—no gaps. Medium waves—Trawlers—Ship / Shore
Teiephone—All Six Amateur Bands 160-10 metres—International Broadcase
from Australia, Far East, Russia, USA etc. usmg 4 miniature plug in Coils.
Hi-Gain FET Regen. Det. [AFIAF Module giving full Ioudspeaker output to
any externa! 2/3 ohm speaker, Receives AM/CW/SS

Separate Electrical Bandspread, Calibrated Main Tumng

A Qualicy CODAR-KIT with 12 months Guarantee. No technical knowledge
required, simple to build, printed circuit and Pictorial Instruction Manual.
fully detailed step by step

Complete Kit with 4 Colls (less standard PP6 battery).

Tel: LANCING 61901 BN{5 -8TZ

PLEASE ADD
APPROPRIATE VAT.

P&P and Ins. Extra

PERSONAL CALLERS | Hichcuakly
ARE WELCOME! . Kits, sfo:ker:!

all items subject to manufacturers " i g;:“ ':;?“‘hes
increase and availability e cataiogue!

AMPLIFIERS PP 95 Ins. £1 Denton 2 (pair) £32-00
Sansui AU2200 £50°96 Denton 3 (pain) £34-20
AU4400 £78-00 Linton 3 (pair) £47-60
Sinclair 4000 £50-00 Linton 2 (kits} £20-95
Pioneer SA5300 £45-60 Glendale 3 (kits) £35-95
RECORD DECKS P4&P 85p Ins. 50p
Gavara seaswik. Ty | etene  KUTIORM BASINESS . o0
A th & Cover 12”x a"x4;"(8xsor7x4cutout) £375
BSR MP60 gigyzs  IIIZIXTETAOLBNG, BTAGKT
Connoisseur BD? Kit £13-25 ANC 5% D pan y aan
. 3 187 x 117 x 757 (8" x 33" or 13 x 8) £6-56
s assisiSh )2 £315 gerx1a”x7i”(127x33” or13x8) £7:96
i £5-95
Pioseer PLiaD o £i0.99  TWEETERS & CROSSOVERS
Sansul SR212P £44-80 P&P 25p
SPEAKERS P&P 45p Coge T\!r‘veeter 8 or 15 ohm, -
EMI 1',?" x 8", 3,8 ohm plain  £2°50 Cone Twecter 8 ohm, 3 watt  £1-55
with co-axial tweeter . tiorn Tweeter 8 ohm, 20 watt  £6'50
8 ohm only €275 Dome Tweeter 8 chm, 30 watt £5-75
with Tr‘:’”'eg & Crossover . Crossovers CN23 (3 ohm) CN28
Type 350 8 ohrm, 20 wat £8-25 (8 ohm), CN126 (16 ohm)  £1-40
ke Bassunit swatt  £343 CARTRIDGES & STYLUI
8”8 ohm, 10 watt g4m0  PaP R Co Carty Db
8" x §” C. Mag, 5 watt 3,8 cos GPY ylii
or 15 ohm £1-70 3SC (ster. comp) £1-10 £1-25
8” x 5" Dualcone 8 ohm, GP?"’/‘ °"9!/1 PaSletras
tomatt 2 e
Elac 575 ohm Duslcane  £2:4 ofler coram.  £175 £1-25
Baker Group 2512”, 8 ort5ohm £1z 00 CIYSE. Comp R e W
Adastra 10” 10 wati, Bor 150hm £3°75 oo GR104 ster. ceram. £1-95 £1-25
N HEAKER BARGAINS o °°m°i4 s
SXSM or SX6
P&P 85p Ins. £1 cryst. ster, -, £2-10 £1:2§
Denton 1 (Dalr) £25:35

WERCHANDISE FULLY GUARANTEED

sc5M ster, ceram, £2-85 £1-25 CASSETTES P&P25p
Sono Low Memor- Amp-
GTAHC or 9TAHC G Type nolse Philips  ex ex
{Diam) £1-95 £1:25 C45 65p 45p
3509 ster. ceram, £1-85 £1:25 C60 35p 55p 75p 55p
Audio Tecnica AT55 £1:95 — Cc90 45p 75p £1°10 75p
Empire 999 REX £3-86 — Ci20 SSp £1-10 £1°55 89p

Shiwess 91 s
.25 £1-

G800H £4-25 £1-95 CASSETTE CASES £0-12
G800E £7-25 £3-95 Cassette Head Cleaner £0-45
Shure M44G £4-95 £3-05 BIB Stereo Test Casseite £2:15

M5SE £6:25 £4-95 AMPEX Head Cleaner Demag £1-65
M75ED Type 2 £11-75 £8'25
M75EJ Type 2 £9-75 £6'25

B3 885 1apes pap 25p

ViSType 3 £32:25 Swa. o TEET pP Cases
MICROPHONES PaP 25p on % £33 5am
CM70 Planet stick metal, switch 80p £1'10 £1-85 30p

crystal
DM160 Dynamm omni-dir. ball

'S5 BIB ACCESSORIES P&P 25p
UD13050K 600 ohm, uni-dir, ball Compact Tape Head Cleaning
metal £6-75 Kit Ref, J -5§5
TW209 £5:90  Tape Editing Kit Ref. 23 £1-45

°‘3$‘P£’#SER MIKE' 600 okimy go.5p  Record Tape Spndclar Reé ?02421 «’sso
iy E Cassette Tape, edlting _Re
Cassette STICK MIKE with R Cassette Sanvage KIt Ref. 29 £0-58
Contral onlofl switch (25 & Hi-Fi Stereo Hints & Tips Book
e MIKE with R SO Ref-50 32
assette Wi Stylus Balance Ref. 32A £1-30
Control (Philips Type) £2:00  3NSF aver Ref, 46 To-60
Hi-Fi Stereo Test Cassette £2-60
BATTERY ELIMINATORS Groove-Kleen Record Cleaner £2-00
P&P 25p
input 6, 7-5 or 9 volt output £3-10
%gevd’::m‘llnput Sl fna PLEASE BRING THIS, ADVERTISE:

t
! . MENT TO OBTAIN THE BENEFIT
6,7-Sorfd.c)at3a00mA  £2:45 TOF THESE SPECIAL PRICES

Manchester
Mail Order peP* B e, tel 061:832 7710
‘Belmont St, Monton, Leeds

Eccles, Manchester.
Tel: 061-789 5268 V 15 Whitechapel tel 051-236 0738
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MEDIUM WAVE DX
by CHARLES MOLLOY

’ AMADAN, which starts on the 7th Sepiember
R this year is a four-week period during which

breoadcasts from the Middle East should be
conspicuous on the medium waves. Many outlets
which would normally sign-off during the evening
will remiain on the air all night giving the medium
wave DXer the opportunity to log a number of
rarities. Look for Kuwait on 539kHz and 1345kHz;
Riyadh, Saudi Arabia on 587kHz; Tabriz, Iran on
647kHz; Bagdad 760kHz; Thourah, Iraq on 908kHz;
Izmir, Turkey on 926kHz; Radio Sanaa, Yemen on
1000k Hz; Radio Pakistan, Hyderabad 1010kHz; Dubai
on 1250kHz and 1480kHz; Oman on 1259kHz; Kabul,
Afghanistan on 1280kHz; Sharjah on 1575kHz. Broad-
casts from Algeria can be heard on 251kHz on the
fong waves and on 529kHz, 548kHz, 890kHz, 980kHz;
from Morocco on 209kHz (long waves) and 593kHz,
611kHz, 827kHz, 1232kHz; from Libya on 1124kH:z
and 1250kHz and from Tunisia on 629kHz and
960kHz. . :

Roy Patrick (Mackworth, Derby) has been digging
out some interesting DX on the medium waves be-
tween the hours of 0200 and 0300 GMT, using a
Trio 9R59D communications receiver. Trans World
Radio in Bonaire (Netherland Antﬂles) .was heard
on 800kHz (this station broadcasts in English);
Amman in Jordan also on 800kHz; CJON St John’s
in Newfoundland on 930kHz; WINS in New York
City on 1010kHz and Radio Tupi in Sao Paulo, Brasil
on 1040kHz. A fine log which covers three continents.

Fifteen-year-old Stephen Boyle of Auchterarder in
Perthshire is a newcomer to the medium waves.
Using a Philips receiver and the metal core of his
amother’s washing line as am aerial (a dangerous
practice with a mains receiver) he logged Radio
Sweden on 1178kHz (in English at 2345), Radio
Montecarlo on 1466kHz and an unidentified broad--
cast ‘Paris Calling Africa’. Stephen is hoping to
obtain an ex WD CR100 communications receiver.
The CR100 can often be obtained privately for quite
a modest sum. In spite of its age it is a really out-
standing performer on the medium waves. Dr H. 8.
Brodribb (St Leonards-on-Sea) reports that he has
acquired a CR100 which he intends to recalibrate.
Together with Roger Barker (Wolverhampton), D
Sullivan (Chiswick) and James Woodruff (Cannes,
France) he asks for information about the FET Pre-
amplifier which is used with the Practical Wireless
Medium Wave Loop antenna. An article covering the
amplifier and the loop appeared in the April 1973
issue of Practical Wireless. Although this issue is
out of print copies may be obtairiable by advertising
in the CQ column.

Alfred Johnsen (Barnet) has been active on the
band between the hours of 0200 amd 0300 GMT
during the month of June. His log includes an in-
teresting group of broadcasters in Newfoundland,
mainly at the low frequency end of the band; VOCM
in St John’s on 590kHz, CBNA St Anthony on 600kHz,
CKCM Grand Falls on 620kHz, CBN St John’s on
640kHz, CICN Grand Falls on 680kHz plus the most
regular of all North Americans, CJON St John’s on
930kHz. Other North Americans reported are WNBC
on 660kHz, WABC on 770kHz, WCBS on 880kHz,
WINS 1010kHz ail in New York City, WHDH on
850kHz and WBZ on 1030kHz, both in Boston and
the Canadians CBH Halifax Nova Scotia on 860kHz,
CHER Sydney N.S. on 950kHz and CBA Moncton,
New Brunswick on 1070kHz. During the month of
September North American DX starts to come in
after midnight GMT.

by Eric Dowdeswell G4AR

ET’S start off this month with a note on a new
group that has been formed in Edinburgh, the
Pioneer Radio Club. First meeting is on 9 Sep-

tember, a Tuesday, and subsequent meetings will
also be on Tuesdays at the Church Hall, Ravens-

croft Street, Gilmerton, Edinburgh. First guest
speaker will be George Burt better known on the
air as GM30XX (with whom I have had the pleasure
of many a snappy QSO on CW!), So switch off those
rigs on the 9th and get along to support this new
project. Further info from my informant, Mr. A.
Sinclair, 32 Burdiehouse Street, Edmburgh EH17
8HB, or ring him at (031) 664 6570 .

Jan Fay (Mansfield) reports for the first time on
his doings from 15 to 80m using a Trio 9R59DS,
Codar PR40 preselector and an ATU, the last two
items having ‘markedly increased results over the
last few weeks’. Stephen Budd A8713 (Worthing)
did not leave 20m judging by his log but remained
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content with several new countries including Sabah
9M6, Mount Athos SVIGA/A, and EA9ES/EA9
obvxously on holiday in the sunny Spanish Sahara!
Mike Green A8088 (Northwich) stuck to set-up
consisting of a QP166 front end feeding a CR100 as
tunable IF plus PW audio processor plus half wave
dipoles and covered all bands from 10 to 160m. I
think we had better shorten the description of his
gear to the ‘Green Mk1!’ If Peter Walton A9002 ever
gets on the air he will be in dead trouble with a
QTH like Llanfairpwligwyngylll In Gwynedd, in-
cidentally, His location in lat and long might be
easier! I'm glad to see he logged at least one station
using CW on his Eddystone 358X and 85ft long
wire. I know it is so easy to copy SSB but give the
low end of the bands a go now and again, chaps.
Steve Cottis A8961 (Harrogate) has been very
busy, completing his Heathkit SW717G, joining the
RSGB and going on holiday. He comments on the
number of stations on 80m who seem to forget to
mention callsigns. I’'d like to think that these are
mainly nop-amateur services who share the band
with the amateurs, Another busy bee is Mark Hill
A9008 (Birmingham) who, very wisely, has a plan
of campaign which inclu,des an audio processing
unit, a ground plane for 2m and a set for 70cm
based on a Microwave Modules module! Oh, yes;
he did send z log! It is a very sensible idea to make
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out a rough plan of ‘things-to-do’ especially as we
approach the winter season. Work on aerials should
be done now while the weather is fine leaving con-
structional work for later.

An interesting letter from professional yachtsman
Bob Salmoen (Wembury, Devon) who normally uses
commercial gear on the marine frequencies but is
now keen on an amateur MM licence. He mentions
DJ9ZT/MM who has a daily schedule with DK0SS
and DLOMX at 1400 daily on 14100 SSB- Alan
Doherty (Portrush) is BRS34968 and very impressed
with the improved results obtained by using a new
Codar PR40 preselector in front of his FR50B and
132ft dipole. D. Harley (Chesterfield) at 15 has
already outgrown his HAC set and looks forward to
you-know-who at Yuletide! Don’t worry too much
OM about the arms of your dipole wandering from
the straight lines shown in the textbook! Why not
use 300 ohm feeder and an ATU and use it on all
the bands?

Graham Nicholls G4DLB (Banbury) has not
deserted the page in spite of getting his full ticket!
He’s full of praise for the excellent conditions he’s
been experiencing on 2m with an OZ causing cross-
modulation of signals on his receiver! Graham has
been busy working round Europe with his 15W from
a Pye Vanguard. On 70cm he has worked a
string of PAQ’s and Germans with 6W to a QQV03-25
and 15 elements at just 101,ft! Godfrey Manning
G8JBH (Edgware) has also been having fun on 2m
with 18W input and a five element yagi in the loft.

Michael Bennett (Datchet )found HKOAA on San
Andres on 20m SSB while Andrew Swiffin (Cheadle)
went about it the hard way copying HKOCOK on
40m SSB. Our SSTV ‘king’ Paul Barker (Sunderland)
managed two new countries on that mode, namely
OZ and VU2. His first pictures on 40m came from
OESIM. David Coupe BRS35997 (Thornton Stainton,
Middlesbrough) has also been extolling the virtues
of 2m but ‘A’s ‘O’s and RAE’s have been taking
up. all the time! He recommends any readers in the
Middlesbrough area to pay a visit to the Middles-
brough PO ARC (G8BAY and G8GPO) any Thursday
evening at 200 Marton Road, next to the main tele-
rhone exchange. More details from Graham Gaunt
G8CDP QTHR. Steve Blake A8597 is yet another who
preferred 2m to the HF bands, in Aylesbury.

C. Ashby (High Wycombe) dusted off his FET
receiver and 30ft vertical only to hear a very strange
callsign, 7SL4BP, on 20m. This military radio club
is at Falun in Sweden.

Nothing further yet on our proposed competition
for readers of this page. Some ‘administration
problems’ have arisen which need to be sorted out.

Log extracts

I Fay:— 80m VU2GDG ZB2BK 20m FP8DH
HPIXJS HR6FWA KG4AN KZ5TC 15m CE3EG
ZP5AR

M. Green:— 20m CR4DF FY7AN HR6SWA VP2AB

P. Walton:— 20m TUGDMF 9MBVLC 9VIRD

M. Hilk—20m A2CBW JW5NM 2m F1ALS F1QV
(both via Oscar 7)

G. Nichols: 2m DJ6LN DCOBI OZ1ABF 0Z4BE
SM4AXY 70ecm DCSCF DKT7LP PAOVYV. All stations
worked.

A. Doherty:~— 80m C31FO 20m KH6AHO KM6EA
YJ8AN

M. Bennett:— 80m YS3FU 20m PJ3DO HKOAA
FLBCH

A. Swiffin:— 80m ZS6HVM 8P6CJ 40m FLS8OM
HKOCOK VK2AVA VU2GDG YS1SC 20m VESMD
VQIGP VQI9P ZD7SD

D. Coupe:— 2m DKI1KO ON5CW O0Z5TG PAOSWH
SM6BHZ

J. Hinton:— 80m M1BS 20m VK6CT 15m HM4VBK
PZ5WU ZPSIN

S. Blake:— 2m DL2VB GD3FLH/P OZ10F
PIS0ARU SMGAEK

P. Barker:— SSTV 40m OE9IM 20m DJ2IV F3RT
HBSIT OD5JW OE9IM OZ3WP VU2AIK 20m SSB
ABXR JW5NM LA4C (Dx-pedition?)

S. Budd:— 20m AP2SA EASES/EA9 FB8ZG
Amsterdam Is. FPOXX HBOAWQ JTI1AI JWSDQ
KH6GKD/KB6 KS6FF PVOAKL Fernando de Noron-
ha SUIMA SVIGA/A Mt Athos VKI9XI Christmas
Is. 3B8DO 5T5GS SW1AR

All stations are SSB except those in bold which
are CW.

BEROADCAST BANDS

Short Wave reporis by the 15th of the month
to Derek Bell cfo Practical Wireless, Fleetway
House, Farringdon Streetl, London, EC4A 4AD,
Medium Wave Logs fo Charles Molloy, 132 Segars -
Lane, Southport, PR8 3J6.

AMATEUR BANDS .

togs covering any amateur band/s in band/
alphabetical order by the end of the month fo
Eric Dowdeswell G4AR, Silver Firs, Leatherhead
Road, Ashtead, Surrey, KT21 2TW.

FEE S R R e o b S

TELEVISION—OCTOBER

O VIDEOCASSETTE RECORDERS
A two part examination of the Philips N1500 VCR
machine, describing its mechanical arrangements
and control systems and the signal coding tech-
nigues used. g

®SWITCH-MODE TV POWER SUPPLIES
Several switch-mode power supply circuits used
in TV sets at present on the market are described,
and advice is given on servicing.

®BASIC TRANSISTOR LINE

OUTPUT STAGE OPERATION
Since this circuit is the heart of any TV set, it is
worth knowing just what goes on in this department.
The article Hustrates exactly what happens during
the various stages of the scan cycle.
®SERVICING FEATURES . .
Colour chassis used in the Korting 90° series of
models. A guide to common faults,

Decca monochrome dual-standard chassis used
in the DR1 seriés. )

PLUS ALL THE REGULAR FEATURES

ON SALE SEPTEMBER 15
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Total Buildi:g Costs

£10-30 ot

% 4 Transistor Earpiece Radio.

NEW EDU-KIT M
Completely Solderless Electronic Construction Kit

Build these projects without soldering iron or solder

% 5 Transistor Push Pull

AJOR

v Batteryless Crys§a1 Radio.

% 4 Transistor Push Pull
Amplifier,

% Electronic Metronome,
% Electronic Noise Generator.

Ampliler. il
% Signal Tracer. w7 o - - +* ;)ne Tran.sxsh::' Ra.dio.“ .
: T v
% Signal Tnjector L adionW /LW Radio.
5 Transistor S8hort Wave % 3 Transistor Regenerative
% Transistor Tester NPN-PNP. Radio. Radio.

% Audible Continuity Tester
Y Sensitive Pre-Amplifier.

Components Include: 24 Resistors @ 21 Capacitors @10 Transistors @ 33* Loudspeaker @ Ear-
piece @ Mica Baseboard @ 3 12-way connectors @ 2 Volume controls @ 2 Slider Switches @ 1
Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 64
yards of wire @ 1 Yard of sleeving etc. @ Parts Price List and Plans 55p free with parts.

{

{Overseas Seamail

B &P £840)
ROAMER
NINE

WITH V.H.F,
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebands as Roamer Ten.
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHF and 8W. Push
Pull output using 660 mW transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. section, separate
coil for aircraft, moving coil loudspeaker, volurne ON/

and wavech controls. Att. lve all white case with
red grille and carrying strap. Size 94" x 77 x 2}

approx. Parta Price List and Plana free with parta.

Total PP & Ins; 58p
T {Overneas
Buildi ng Seamail -

P & P £3-
Costs !

POCKET
FIVE

NOW WITH 3” LOUD-
SPEAKER
3Tunablewavebands. M. W.
L.W. and Trawler Band,
7 stages, 5 transistors and
2 diodes, supersensitive
ferrite rod aerial, attractiveblack
and gold case. Size 54” x 1§” x
3%” approx. Plans and Parts
Price List free with parts.

Total Building Coats
£370 1
2]

{Overseas Seamail P & P £2-30)

4 TRANSONA

&4 FIVE Itsieaen

Wavebands, transistors and
speaker as Pocket Five.
Larger Case with Red
Speaker Grille and Tuning
Dial. Plans and Parts
Price List free with parte,

{Overseas Seamail
P & P £2:30)

Total Building Costs

£4- 00 PP & Ins,

38p

% x¥o

! and Trawier Band. Buiit In

NEW

Everyday |&
Series :

Build this
exciting New
series of designs
E.V.5. 6 Transistors and 2 diodes. MW/LW. Powered
by 41 volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and now with 3" loudspeaker. Attractive
case with red speaker grille, Bize 9” x 53" x 24" approx.
Parts Price List and Plans free with parta,

Total . PP & Ins, 50p
Building Overseas SBeamail
conts (P & P £2:30)

E.V.6. Case and looks as above. 6 Transistors and 3
diodea. Powered by 9 volt battery. Ferrite rod aerial,
8” loudspeaker, etc.,, MW/LW coverage. Push Pull out-
put, Parts Price List and Plans free with parta,

Total . PP & Ins. 50p
Buoilding' {Overseas Beamall
Costis P & P £2:30)

E.V.7. Case and looks as above. 7 Transistors and 3
dlodes. 8ix wavebands, MW/LW, Trawler Band, SW1.
8W2, BWS3, powered by'9 voit battery. Push Pull output.
Telescopic aerial for short waves, 8” Loudspeaker,

Parts Price List and Easy Build Plans free with parta.

Total L PP & Ins. 50p
Building {Overseas Seamail
Costs . P &P£250

ROAMER EIGHT
Mk

W WITH YARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI1,
MW?2, LW, 8WI1, 8W2, 8W3

Ferrite Rod Aerlal for MW and LW. Chrome plated Tele-
scopic. aerial can he angled and rotated for peak short
wave listening. Push pull output using 600mW transistors.
Cer acrial and ‘Tape record sockets, Belectivity switeh.
8 transistors plus 3 diodes. Latest 4” 2 watt ferrite magnet
loudspeaker. Air spaced ganged tuning condenser. Volumef

on/ofl, tuning wave change and tone controls, Attractive
case in rich chestnut shade with gold blocking. 81ze 9 x 7x
4in. approx. Easy to follow instructions and dlagrams.
Parts price llst and plans free with parts.

Total building costs
(Overseas Seamail
P & P £350)

PP & Ins. 65p

£8-73

ROAMER
TEN Mk 2

WTITH VHF INCLUD-
ING AIRCRAFT

Now with free esrpieca
and switched socket.
10 Transistors. Latest 4”
2 watt Perrite Magnet
Loudspeaker.
9 Tonable Wavebands,
9 2, LW, SW1,
8W2, 8W3, Trawler
Band, VHF and Local
Stations also Aircralt Band.
Built in Ferrite Rod Aerial for MW/LW. Chrome
plated 6 section Telcscopic Aerial, can be angled -
and rotated for peak short wave and VHF listening, Push
Pull output using 600mW Transistors. Car Aerial and
Tape Record Bcckeis. 10 Transistors plus 3 Diodes.
Ganged Tuning Condenger with VHF section. Separate
coil for Alrcra{t Band. Volume on/off. Wave Change and
tone Controls, Attractive Case in black with silver block-
ing. Bize 97 x 77 x 4”. Easy to follow instructions and:
diagrams. Parts price list and plans 50p free with parts.
PP &

£1 1 -87 Ins. 65p

“EDU-
KIT”

Build Radlos.
Amplifiers, eic,
ffom easy siage
ms.

{Total building costs
Overaeas Seamail
P& P £350)

Five units
including master unit
o construct

 Components include:

Tuning Cond : 2 Volume C 2 Blider Switc]
Fine Tone 3”Moving Coil Speaker: Terminal Btrip: Ferrife
‘Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Diodes: Resistors: Capacitora: Three § Knoba. Unita
‘once counstructed are detachable from Master Unit,
enabling them to be stored for future use. Idea] for
Schools, Educational Authorities and all those interested
in radio construction,

Parta price list and plans free with parts.

TRA Ns ElG“T 8 TRANSISTORS I;)d 8 DIODES

6 Tunable Wavebands: MW. LW, 8SW1 BW2, BW3 and Trawler Band.
aerial for M.W. and L.W. Telescoplc aerial for Short
8 d i plus 3 diodes. Attractive

Total building costs

Sensitive ferrite rod
Waves, 3in. Speak imp type tr
case in black with red grille, dial and
black knobs with polished metal inserts
Bize 9x5fx2ln. approx. Push pull
output. Battery economiser switch for
extended battery lite. Ample power to
drive a larger speaker. Parts price list
and plans free with parta.

(Overseas Beamail P & P £2:50)

PP & Ins, 50p

ROAMER SIX

CASE AND LOOKS AS TRANS-EIGHT

6 Tunable Wavebands: MW, LW, 3W1 8W2
Trawler band plus an extra Medium waveband for easler tuning of Luxembourg,
ele. Sensisitve ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker
8 stages—6 transistors and 2 diodes. Attractive black case with red grille, dial and

Total . PP & Ina. 50p
b coals (Overseas Seamail
P & P £3-40)

“ALL PRICES NOW INCLUSIVE VAT”

RADIO EXCHANGE LT

% Callers side entrance ‘‘Lavella’ shep.
% Open 10-1, 2.20-4.30, Mon.~Fri. §-12 Sat.

y
EN I EEEENEDNg

To RADIO EXCHANGE CO., 612 HIGH STREET, BEDFORD, MK40 ISA [
Tel. : 6234 52867. Reg. Fo. 788372,

lenclose €..vcvvenvnnens FOT Liiniineiicmnerioeiiionens

black knobs with polished metal inserts. Total PP & Ins. 50p N S ——
8ize 9x56ix24n approx. Plans and building £5l48 (Overseas AT . s svvvovvevssovsasenansnsansssnnestscsobonsonsnss o »
parts price list free with parts. conis Beamail

P & P £2:50)

N S St et T
ress ' (Dept. PW.10) @
S S E R ERND EEEREERDE RN
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Build the Texan & FM Tuner
TEXAN 20--20 W STEREO AMP

Features glass flbro PC
board, Gardners low fleld
transformer 6-IC's
.. 10-transistors plus
diodes etc. De-
signed by Texas
Instrumentsen-
gineers for Henry's
_and P.W, 1972, Overall
size 163" x23” x63” mains
operated. Free teak sleeve with every kit.
£29-95 (CARRIAGE 50p).
(also bullt and tested £39°

£39:95)
HENELEC STEREO FM TUNER

Features capacity diode tuning, lead and
tuning meter indicators, mains operated.
High performance and sensitivity. Overall
slze in teak Sleeves B” x23” x 63”. Complete
kit with teak sleeve.

£26°25 (Carriage 50p).

(also built and tested £31-20).

JOIN THE LARGE BAND OF
CONSTRUCTORS!

SPECIAL OFFER

ELECTRONIC FOOTBALL
& TENNIS

WITH THE FABULOUS
VIDEO SPORY __

_ Haveyouseen
this years most important | /%52 5N00
component catalogue yet? | i

on your own TVI qust
plug Video Sport into
the aerial socket of your
TV and away you 3J0. )
Completely sateforyou,

yourchildrenand your TV.M'ns operated.

OUR INCREDIBLE PRICE£29:50./C;

DEMONSTRATIONS NOW IN
ALL CENTRES!

AM/FM MODULES LPII79 LPUTI
Comblned AM/FM tuner modules,
together with a small number of R.C.’s

Ferrite aerlals, make up a sensitive
FM/MW/LW tuner.

&v. Supply, supplied with GARRARD (T4 STEREO CASSETTE
P O BINED 1F P o TRANSPORT MECHANISM
STRIP £4-60 = Features

@ Stereo Heads .

@ Bullt in Motor Stabliser
@ Auto Stop+Eject

@ Pause Control

@ 12V DC Operation
Robust, precision engin-
eered mechanism base

on the "STARR'' patented design, ideal
for use in Car stereo cassette players,
Hi-FI stereo cassette recorders, Industrial
and many other applications, Suitabie for

1 3
LP1179, FM FRONT

END AND AM GANG £4-60.
£8-62 THE PAIR,

Sultable Ferrite aerial 87p.

Don't buy another electronic component until you've-cansulted the
Henry's 1975 issuel It's packed with more items than ever before —
over 5000 in ali, making the Henry's range of electronic components
,the largest in the UK for the home constructor.

There are literally dozens of new lines and new ranges to get excited
about! And many components are selling at reduced prices. Get your
copy soon, and start reading these 200 pages of vital statistics about
electronic components. If you don't, you'll miss out on a ot of kits,

625 line i UHF ised
tunerg UK operation.

Brand new. (Post/packing 25p each).
TYPE A var. tun. slow motion drive

projects and test gear, apart from ail the other products.

Complete with
FREE 50p
Disceunt Voucher!

ONLY 50p

+20pp &p

FREE to Educational
Establishments when ordered

£3:50.
TYPE C varjable tuning £2-90
TYPE B

£4-60.
TYPE D 6-button UHF/VHF tuner £5-20.

the 'PW' Ascot Stereo Cassette Deck.
£13.50 inc. VAT p & p 35p

button (adl.)
FREE:
SEND NOW FOR OUR FREE LIST

4-button push

~on official headed

Pap

Get your copy NOW - send remittance of 70p (cheque or P.O.).

ALL HENRY'S PRICES
INCLUSIVE OF VAT

NO. 36 FOR OUR COMPLETE RANGE
OF OVER 10,000 SEMICONDUCTO
DEVICES AT NEW LOW PRICES.

MIDLANDS:

New Electronics Store Open.

94/96 Upper Parliament Street,
~ Nottingham. Tel: (0602) 40403

HeNRY

Electronic Centres

)
405. 406 Elsctromic Components & Equipment 01 402 8381] K Frand
isco Lighting High Po.

r Sound 01-402 5354 £/ectromes |
Centres Open
| 9am- 6pm "

354 PA

303 Special ofters and bargainis store

Allmat16 303 Edgware Road .London W2 IBW
Prices correct at trme of preparation Subject to change wrthout nptice £ 50 £

B. BAMBER ELECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY {0353) 860185 (2 fines) Tuesday-Saturday

ALL BELOW—ADD 25% VAT

TV piugs. metal type, 6 for 50p.

TV sockels. matal type. 5 tor §0p.

TV line-connectars (back-10-back socket),
5 tor S0p.

Mixed electrolytics, large bag. £1.

| OC200 transistors. 6 for 50p.

BSY95A transistors, 6 for 50p.

PNP audio type TOS5 transistars, 12 for 25p.

IF cans }in ®mquare. suitable for rewind.
6 for 30p.

DIN SPEAKER SOCKETS Z?In) 4 tor 30p.

HIGH QUALITY SPEAKERS. 68} x 8in
ellipticat. only 2in deep. inverse magmnet,
4 ohms. rated up to 10W. £1-50 each, or
2 for £2- 75 {qty. discount available).

ALL BELOW—ADD 8% VAT
Black plastic knobs. {in dia., +in spindle,
4 for 50p.
Ring magnets, 7mm oOutside dia.. 20 for
S

.

targe box of P.C. Boards, containing
transistors, 1.C.'s, trimpots. resistors,
capacitors, etc. (not unknown com-
puter rubbish), £3 per box.

ALL BELOW—ADD 8% VAT
VARIABLE STABILISED PSU, solid-state
24DV a.c. input. output 0-24V d.c. at
500mA, -+32V d.c. at approx. S0mA
Voltage controlled by externai 5kl pot.
Size 74 x x 2hin {less Sk pot). £5

eech.

THREE-TURN WIRE-WOUND POTS, 5kn.
for above. T5p esach.

MAINS TRANSFORMERS

All 240V input, voltages quoted approx
RMS. {Please quote type na. only when
ordenng }

TYPE 10/2. 10-0-10V at 2A. £1-50 each.

TYPE 18/2, 18V at 24, £1-65 each.

TYPE 28:4, 28V at 4A + 125V at 500mA, £4.

TYPE 63/1, 6-3V at 1A, 85p each or 2 for

£1-50.

TYPE 128, 400V at 20mA + 200V at 10mA +
6-3V at 500mA, £1-25.

TYPE 72703, 400V at 10mA + 200V atEmA +
'6-3V at 400mA, E1-25.

TYPE 70462, 250-0-250V at 80mA + 6-3V at
2A. £1-75.

RADIOSPARES 500W AUTO TRANS-
FORMERS,  100-110-130-200-220-240—
250V lapped input and output. step-up

facility. ex-new equip. £6.

1;in polythene chassis fuse-
holders, 6 for 30p.

LES Lamps, 24V 1-2W, 10 for 40p.

38 Switch Push Button Units (3 » 2 pole.
2 way). min push-push switches. }in
dia buttons. mounted on one unit, 40p.

Pezrsspax coll tormers, 13in x jindia., 5 for

P

Turret tags, t5in dia., 25p pack.
Rostoary switches, min. 4 pole 2-way, 2 for
p.

Telaphone type earplece insert, 50p.

Reeds (for reed relays) single-pole make,
5 far 30p.

Mullard tubular ceramic trimmers. 1-18uF.
& for 50p (as featured in Rad. Comm.
Jan. p. 25).

1.C."s. some coded. 14DIL type. untested.
mixed. 20 for 25p.

Minlature slider switches. 2 pole, 2-way,
5 for 50p.

or step-d

CURLY LEADS, 4 cora telephone type,
2 lar 20p.

TRANSISTOR HEATSINKS, t0 take 2 x
TO18 transistars, screw In clamps. biock
size 1 x # x in, with holes for mount-
ing. 3 for 50p.

LARGE DIE CAST BOXES (brand new
ITT) 10} 6} x 24in, £2 each

25-way ISEP PLUGS AND SOCKETS, 40p
set (1 plug + 1 skt.).

Rotary switthes S-way 4-pole (separate
wafers, plastic) {in spindle. 40p each.

Heatsinks (Approx. 3in x 4in2in high).
42 fins (drilled for 1 x TO3 transistor)
brand new. 45p each.

PC board withdrawal handles, mixed cols..
8 for 50p.

Soldar, 20SWG. 60/40 alloy. approX. 9yds,
2!

5p.
TO3 transistor insulator sets, 10 for 50p.

TERMS OF BUSINESS: CASH WITH ORDER (minimum order £1) POST FREE (UK ONLY),
PLEASE ADD VAT AS SHOWN
Export enquiries welcome. Callers welcome. Tues. to Sat.
_Please encfose S.A.E. with ALL enquiries.
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Train for
levision

Course commences January 5th 1876

This is your opportunity to frain as a television
and radio engineer on our full-time Two-Year
College Diploma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians’ Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivaient in Mathematics
and English.

rrrE—————
|

Please send free prospectus t
Name

Address

THE PEMBRIDGE COLLEGE OF ELECTRONICS
(Dept. PW1) 34a Hereford Rd., London W2 5AJ
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Number 54

MOTOROLA MC14440 CMOS CLOCK

capable of directly driving a four digit, seven

segment liquid crystal display has recently
been introduced by Motorola. Designated the
MC14440, the new device comes in a 40-pin package
and has a really low current consumption: 4sA when
operating and only 0-1pA in the quiescent state.

The MC14440 is compatible with the recently an-
nounced Motorola liquid crystal displays type
MLC500 or MLC400. To build a complete clock or
watch with the new IC requires the LCD display,
three switches, an MTQ32A 32-768kHz crystal, three
diodes, five resistors, three capacitors and a 1-58V
battery. The complete circuit is shown in Fig. 1.

S CMOS watch/clock integrated circuit which is

CIRCUIT OPERATION

- Under normal conditions, the LCD display will
show the time in hours and minutes, the colon in
between the hours and minutes digits flashing on
and off twice per second. When the seconds/date
demand switch (S3) is closed, seconds are displayed
on the two right hand digits, the colon stays on and
the other two digits are blanked. When S3 is re-
turned to its normal position, the date will be dis-
played on the two central digits of the display for a
couple of seconds, the outer digits and the colon
being blanked.

SETTING THE TIME

When the hours display is indicating 12 the
minute/date set switch (S1) acts as a minute set
switch, the digits advancing at 1Hz. With the hours
indicating anything other than 12 S1 acts as a date
set switch, the digits again advancing at 1Hz. A
separate switch (S82) is used for setting the hours
to the required figures.

During the setting of the minutes digits, the
second digits are set to zero and S1 acts as a clock
start control, enabling the clock to be started with
reference to a precision time standard.

An optional display test switch can be incorporated
if required.

POWER SUPPLIES

The frequency of the on-chip oscillator is con-
trolled by the 32:768kHz crystal, the exact fre-

Practical Wireless, October 1975

quency being set by the 6-_3:_5_pF trimmer. Outputs
from the oscillator (HF and HF) are provided which
can be used to drive a simple diode/capacitor voltage
tripler which produces an output of 3-8V, sufficient
to drive the IC and the L.CD display.

AVAILABILITY

At the time of writing, the MC14440 is not stocked
by the Motorola distributors but the devices are
expected to enter the country soon. Prices are
£8-08 for the plastic package. For ordering details
contact any of the Motorola distributors.

LIQUID CRYSTAL DISPLAY (FIELD EFFECT) TYPE MLCS500,501 or 400 - - -

Display
Common Display
test Voo
O 6 0 0 0 0 0 0 0 0 0 8.0 0 6.6 6. 6 0 & 6 6 0. 6
Q Vss (Com) Display TestQ

Svon 100k
S+ Min/ Vs O
¢ Min/Date set
MC14440
Sz
Q Hrs. set HFQ
S3 —
3 Sec [Date [Dem Oscin Gscout AF¢
I B A0
75k MMTS00
MTQ324 +20k 50n
32:768kHz .———l
] 50n 1
Ao*
* MMTS00
All dicdes can be MB1101 22M
r.4 2:(\4')(\/31:501
635p o= =22p
MJN138 T = son
7

Fig. 1: Complete circult using the MC14440 In a watch, with the new
liquld crystal display type MLC500, 501 or 400.
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FANE ‘SPECIALIST’ RANGE L0UDSPEAKERS

Linen Cone Surround. Fitted extra
Range 50-15,000 Hz

Plastiflex Cone Surround. Alumin-
ium Centre Dome. Frequency
Ran ge 50-9,000 Hz.

DESIGNED FOR LEAD GUITAR

Linen Cone Surround. Frequency

12" ‘GUITAR 60L" o Gl 15" ‘BASS 70’ 70 waces R.MS.

Range 45-9,000 Hz. Rec. Retai! Price
FOR USE IN MULTIPLES FOR BASS GUITAR

OF OUTSTANDING QUALITY FOR THE DlSCR!MINATING PROFESSIONAL
Features include ROBUST CAST ALUMINIUM CHASSIS and 2” EXTRA HIGH POWER VOICE COIiLS
Ali models available in impedances of 8 ohm or 15 ohm. Guarantee: 2 years. Recommended Prices inc. VAT

12" ‘DISCO 60’ ¢0 watts R.M.S.

12" ‘PA 60’ ¢0 watts R.M.S.

Rec. Retail Price  Plastiflex Cone Surround. Fitted
farge Tweeter Cone. Frequency £24 A 75 Tweeter Cone. Frequencx Raqge U 50

50-15,000 Hz. Rec, Retail Price
FOR GENERAL PURPOSE PUBLIC ADDRESS

c. Retail Price

O Linen Cone Surround. Frequency
£23 50 Range 40-7,000 Hz. Can be used
o , AR £33-75
12" ‘GUITAR 60B’ 60 watts R. M.S. RECOMMENDED FOR ALL BASS INSTRUMENTS

£23:95

HIGH FREQUENCY

HORN UNITS

‘DISCO 60°

‘POP’ RANGE

FAST SELLING and range. Imp. 8-15 ohms.

MODEL D40 50 WATT DISCO KIT

Consisting of [2” 13,000 Gauss BASS
UNIT, HPXI HIGH POWER Cross-over
and PH530 TWEETER. All purpose. Full

£21°50

MODEL %910 Mk 18
Rating 50
watts with
recommended
filter. Rec. Price! |1 :

RELIABLE UNITS
POP I5 1215w £7.70
POP 33 127 33w £13.99

AND for those who can afford the
very best there is our range of

POP 50T 12 50w £14.95| | CRESCENDO’

MODELS
POP 55 127 60w £19.99 127 UNITS
POP 60 15" sow £22.95 from £46°95
POP 70 57 70w £24.50 Rec. Retail
POP 100 18" 100w £38.95| | /5" UNTS £ £0.Q8

f
Available in impedances rem
of either B} or 15Q

Rec. Retail

£16'95
MODEL ¢%i2 Rec. Price
sty e £19°50
MODEL 920 Mic I} (as illust) Rec. Price

significantly increased

sensitivity. Rating with £47 50
recommended filcer 100 watts

HPXi HIGH POWER CROSS-QVER UNIT

Suitable for above Horn Units Rec. Price £2'50

Prices shown correct at 19 Aug, 1975

Please send S.A.E. for leaflets
on any of above ranges

Distributors (Wholesale & Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS.
Manufacturers enquiries to: FANE ACOUSTICS LTD,, 236 BRADFORD ROAD, BATLEY, YORKS.

YOUR GAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’® experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, Dept W.C. {05
P.O. Box 156, Jersey, C.1.
Please send FREE BROCHURE %

N3 ceoonomoamoononmannananconeomene0am0apineannaoana0nacomanonaanancaoann Block
ADDRESS  coveiiireiveiiiineeeessine s as i s an s e e s e Caps
.................................................................................... Please

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

4 & 42 x 42mm METERS ImA,
W ".-:.!“‘&19 ) I IOomA, 100mA, 500mA, £2-76,
g . Hp P. &P,

\
R T—— [

_

44in x 3tin METER. 30uA,
50uA or 100uA, £3-85.P. & P. 13p.

60 x 45mm METERS 50uA,
I00uA, 500uA and ImA VU
METER £2-92, lip P. & P.

EDGEWISE METERS, 90mm x
34mm, ImA £3-40, 13p P. & P,

TAPE MULTI-
RECORDER Ly METER
LEVEL Model ITl-2
METER 20,600 ohm/
500:A, 80p volt, £6:90.
P. & P. 10p. P.&P. 163p.
CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50— - B
15,000¢/s. Impedance 3WATTSTEREO AMPLIFIER

i Dual 50K and 600 ohms, 14w PER CHANNEL
! £7-40.P. & P. 13p. £4-30. P, & P, 124p.

All above prices include V.A.T. LARGE S.A.E. for List No. 12,
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate * Bolton * Lancs. BL2 IBA
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TROVALUE

STABILIZED PRIGE POLICY
QUALITY GOMPONENTS, KEEN
PRIGES AND DEPENDABLE SERVIGE

112 page catalogue - attractive discounts - free postage & packing (U.K.)
A 100 0F T“E BEST all in the EIVI DcAALs.Q.E(!;I:‘?)LRY‘sﬂC in cans, plastic sleeved

out of our latest catalogue CATALOGUE 7 1000m(23V/Mp 1%;53055; o
2N1307 41 | AF200U 40p | BD135 37 ' 5000/25V 75p 2000/50 70p
ma g |aam geloow B (issue 3) o Lk L
2N3054 605 BA138 31= BF194 155 112 pages of up-dated Information and prices. POLYESTER TYPE C.280. Radlal leads for P.C.B.
2N3055 70p | BB103 24p | BFR39 23p [| More valuable than ever now that our price § mounting. Working voltage 250V d.c.
grﬁxg;% :zp i gg}g; ;zp g;)R(ZQ 23p st?bilizlng h:s b'een intr%duced. |ncéudesfa 25p 8 8;8 °° o1 5'0(1) 022, 0-033, 0-047 en 3!’
9 33 i £5
aNsTo4 :;S sator :sg BEXad 270 | o7more et value, e betore’ ygh: SJeﬁ'ﬁmﬂétv af o22te: 3303 0-47 805 0-68 1103 1:0 14p; 1-5 21}
4 107, 8p 5 23p B screwdrlver. make sure you have your E.V.
gugm gp gg%g :gp gwsa‘sf ::p Ca_tglogue No. 7 issue 3 to hand. Price, post 18;,I-(\:Irioﬂ5EI;MICA Working voltage 500V d.c. Tolerance
2N4062 113 BC109B 18; C10681 4z= 2el 30P ;/_;:&_%;3 IIn ;'Ffa—2e2 to 250 in 26, stages ea. 6p
2NAs4s b | BEIC 13k | Elteon s PRICE STABILIZATION 1000, 3500, 1600 813 2300 14m 1 2700, 3600, 4700, 500016
2N5163 20p | BC147B 3p | MJast £1-20 § Instead of changing prices from day to day 6800, 8200, 10,000 25p
2N5459 35p | BC1438 2p | MJ431 £1-35 § with all the difficulties that brings, EV prices TANTALUM BEA
40361 48p | BC148C ap | MJ2955 sop J are held for 3 monthly periods and then re- 0-1, 0-22, 0-47. 1-0 mF/35V, 1-5/20V ea, 16p
40362 44p BCi58B 5p | MJE3T1 89p viewed to see if changes are necessary for 2. 2/18‘\/ 2 2/35V 4- 7/‘IGV 10/8-3V ea 16p
40602 46p | BCi58A 5p | MJE521 $1p the next 3 months foliowing, So far, to date, 4-7/35V, 10116V, 22/ 21p
i 40636 £1-36 | BC1678 3p | MJE20S5  £1-12 [| We have made no changes since Jan 1st this 1P0‘/.’2I5-¥c221;6v°4716 aél 1oolav 6-B/25V, 15/25V ea 23p
£1:10 | BC168B 12| MJE3055 year. ARB
AC128 17p | BC1698 m': OAS1 G:S DISCOUNTS Ty&e B.32540 Values In uF;
ASIHR b | BCISSC 13| S04 . 3o Japply on all items except the few B § uTE Y0 001 AT oge; 011; :: g:
ACi53K  37p | BCGisaL 120 TIP32A “s where prices are shown NETT. 5% § o0s6: 0'082: 0'12; 0'15
AC176 24p | BC184L 10 | TipsA  sop J] ON Orders from £5 to £14-99; 10% on § 0-18; 0-227p; 027, 0-33 9p; 0-39, 0-47 11p; 0- 56, C;:S
:gg.‘,ﬁ gg: gg%}%t z: TIP42A £1-00 orders value £15 or more. CERAMIC PLATE
ASIBC of8 | Boogm  ian | e 30 § - FREE POSTAGE & PACKING § [ wolecs 500 g ea.2p
‘AD136  £1-11 | BOYSS 30p | ZTX300 14p { in U.K, for pre-paid mail orders over '
AD149 52p | BD130 q0p | 2TX304  23p B oo (oxcept Baxandall cabinets). POTENTIOMETERS
AD161 42p | BD131 48p | ZTX500 14p d a o ROTARY, CARBON TRACK.
AD162 40p | BD132 s2p | zTxs0a  asp [ )T under, there is an additional | pouble wipers for good contact and long working life
handling charge of 10p. ;gggmgtg Ilnezzrﬂ)a o'?msto; Z meg ohhms eacn'"p
! 9.4-7 to2- ] 4
ELECTROLYTIC CAPACITORS il QU:UTY G%ARA::‘TEE d P20 DUAL GANG lin. 4°7 aohmr:etgoz-n;smg;g':rr‘n.sp,
goods are sold on the under- Sach iSSP
:Fxlal Lev ki 16V 25V Ay standing that they -conform to 3.P20 DUAL GANG log. 47 Kohms to 2-2 megohm:.
-47 _ - - 1ip &p makers specifications. No rejects, JP.20 DUAL GANG Log/antilog 10K, 22K, 47K. 1
- . 1p — e e o seconds or sub-standard merchan- |  messim ooy, antilog 10K only each 43P
47 — — — 1p-—~ 3% % 8p dise. 2A DP mains swltch for any of above 14p extra
;g - 1% — — 8 9% ¢t 8 VAT Decades of 10,22 and 47 only available In ranges above
2 —ap i~ g: _8p gs :s 1:: ';:p —add 25% to total value of order ik;lg;oln Carbon Presets, Type PR, horlzg;tg!mﬂr
100 Sp 8p 8p 8p 9p 10p 12p 19p except for items marked @ which | sLIDER
538 g: 1303 13!; :2: :gp :!’: 12"9 i;: carry only 8% VAT. Every effort is Llnelar or fog mono 4-7K to 1 meg. in all popular
1,000 11p p 13p 1Ip 2: 0 41:: — mad_e to ensure correctness of infor- STEREO, matched tracks, lin. or log In all po?)sral:
f.?loo 15 — o “g s;g 4“p — — mation at time of preparing and Eval:leha froml4‘7K to1 meg. up
s =N = ="= = i i z scutcheon plates, mono, black or grey,
10,000 42p 46p — - — — — putting this advertisement to press. Control knobs. bikjwht/red/yei/grn/bluejdk. greyl&t’:
grey, each 7p
RESISTORS ® WAVECHANGE SWITCHES @ MINITRON DIGITAL {NDICATORS
Code Walts Ohms 1to9 101099100 up 1 pole 12 way; 2 pole 6 way; 3 pole 4 way; 3015F Seven seoment filament compatible with
= s 414K 143 (s:eim"’ he'°“’) 4 Pole 3 way ‘each 33p standard logic modules, 0-9 and decimai polnt:
Cc 12 4-7-10M 13 . ) TAG STRIP 28 way 11p 9mm characters in 16 lead D £1-20
7 11 09 nett A Suitable BCD decoder driver 7447 £1-1§
E f“ :;::8” ;g ;g ‘;3; neg o NUTS, SCREWS, ete. 30156 showing + or — & 1 & dec. pt. £1-20
oMo 12 10-1M 4 33 23 n';:t in lots of 100 each @ LEDS (Light Emitting Diodes) 25p
ww 1 0-22-0-47Q 6 14 11 nett 2§¢BI}\U;S 34p 30 w sg%ASNUTS %:p Photo Cells, cadmium sulphlde each dtp
- . Crews Crews P
WW ; 10_1506[(3 g 192 :0 ::2:: ;Ihrleaded pllln;s BA, t}” hexagonal £1-40 :ANTEX Soldermgslrons r
_ aln spacers ¥ roun £1-32 2:25 pare bits 2p
2/\2/ g 110K i1 10 8 nett Other sizes avauable CCN240 £2-65 Spare blts a2p
odes:

C=carbcm fitm, high stablllty, low noise.
MO =metal oxide. Electrosil TR5 ultra Iow noise.

WW =wire wound, Plessey,

Values: All E12 excent C +W, C W and MO iWw,

Et12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82,.and their '
decades,

E24: as E12 pluz 11, 13,16, 20, 24, 30, 36, 43, 61, 62, 75, 91
and their decades.

Tolerances:

séexcept WW10% +0- 05!2 below 10Q and $W MO

All postal communications, mail orders
etc. to Head Office at Egham address,
Dept. PW 7 S.A.E. with enquiries re-

ELECTROVALUE LTDERRing

28,ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-5.30 daily: Sat. 9-1 p.m.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081.

Prices are in pence each for quantlties of the

same ohmic value and power rating. NOT mixed

values. (lgnore fractions of one penny on totai

::oluc rf resistor order.) Prices for 100 up In units of
only.
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ECHS5 1-60 [EY84 92| PCF801 -85 | TP2620 1-00 | w720 117 161 - d
BENTLEY ACOUSTIC ECH42 95 [EY87/6 -40 | POF802 -62 | UABCSO 47 | X65 1-48 ﬁmz -gg %3%{% -gg
ECHS] -40 [EYS8 -80 | PCFS06 -60 | UAF42 -75|X66 148 | AF114 -33 | FOY1IA 29
CO R PO R ATI O N LTD ECHS3 .52 |[EY91 50| PCH200 | UBC4l -70|X101 984 | AF1I5 -20 | FSY4LA -59
‘ ECHM 30IB5 55| ey a5 |Unbab gl OSSIATIUT #)ose 18
0 - d - . AFI21 E
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX |ECLs2 .45|BZS0 35 |PCLSS 55| UBIBY -47 | Transistors | A¥iod A§§ 8?2 .i“é
All prices inclusive of V.A.T. at 25% Telephone 6743 | ECL83 -82 (EZ81  -35 | PCL84 50| UBL21 2:34 | & Diodes AF125 22 | OA70 20
e " ECL84 ~;g g\zzgm -gg ggfggﬁ ~gg v -gg 1N4744 -18 | AF126 23 | OA7S 20
0B2  -50|{6BA6 -41] 6K8G  -58|12J7GT -70:35C5 -85/ DF96 -5 | ECL&: - 2 - N -0 12N404 23 1 AFISO 82 [ QAT9 12
074 55{6BC8 90 int -34/12K5 117]|35D5 90| DK40 .82 | ECL86 -47/GZ33 146 PEN45 1-00 | UCCS5 -53 |2N966 88 | AF186 71 | OABL -1
1A3 65{6BE6  4L| 6:6GC -63|13K7GT -59)35LeGT 88| DKo2 115 EF22 135iGZad 80 | PENSDD |UCFS0 90| oN1756 B4 |BAILS 18 | 0A85 1
TASGT 50 |6BHS 75| 6L7 .59(12K8  -85|35W4 .60|DK96 70 EF40 -88|GZ37 1-20 1-00 | UCH21 2-84 | 2N2147 1-10 | BAL16 23 | 0A90 -1
1A7GT -70|6BJs 84| erls  -84|12Q7GT -68/357Z3  -88|DLoe -84 | EF4l -82 |HABOSO PEN46 80| UCH42 -88|2N2297 29 | BA129 16 | OA91 -1
1B3GT 59{6BK7A 85|er1o 2:34|128CT 59!3524GT -82/DM70 80 EF42 90 -80 | PEN453DD | UCHS81 -47 | 2N2369 <18 { BA130 -13 | QA95  -12
1HEGT -80.6BQ7A -64| sTpoo -88|128G7 -56|85Z5GT 90/DM71 1.7 | EF73 178 HL23DD 200 | UCL82 -45 | 2N3053 -42 | BA153 -20 | OA200 -1
1L4 -80|6BR7 1:20| 6N7GT -70(128H7 -50(42 1-00| DY87/6 41 1 EF80  -30 80 | PENDD, UCL83 -84 | 2N3121 3-22 | BC107 -18 | 0A202 -1
IN5GT -76{6BRS 125|6Q7G  -60|128J7 8043 1-00|D¥so2 -47 | EF83 146 HI41DD 4020 1-00 | UF41  -82 | 2N3703 -25 [ BCl08 -18 | OC44 -1
1RG  60|6BS7 184|Q7eT -60(128Q7 -78(50B5 1.00|Esocc 257 EFSs 40 -00 | PFL200 -82 | UF42  -82|2N3709 26 | BC109 .18 | OC45 1
184 30{6BW6 100| 6qv(M) .64|128R7 -75|50C5 70| ESOF .20 | EF86 50 |HI42DD 13 50 | UF80 -41|AA119 20 {BCI113 83 | 0C48 -2
104  -70/6BW7 85| 6R7G = -70|14H7 -64|50CD6G_ |Esscc 120 |EFS9  -35 PL36 70| UF86 52| AA120 20 [BOLIS 80 ( OC70 -l
106  88(6BZ6 57| gR7(M) -88|1487 110 146|E920C 70| EFOL  -50 [HN309 176 |PL8l 53 | UFS 47 | AA120 20 | BCIl6 33 | OC7L -1
2D21 -0 | 604 871 63A7 -55|19AQ5 -85|50EH5 88/ E1SOF 1.17 EF92 .80 [HVR2 117 PL81A -60(UL4l -75[AAZ13 28 | BC118 29 | OC72 -1
2GK5 75/6C56  -58! ésCTGT 19¢6 7-00|50L6GT1.00{ E182CC3-00 | EF97 -84 (HVR2A PL82 43 | UL84 49 AC107 20 (BCYL0 -59 | OC74 29
2X2 70| 6C6 47| gs¢7 ~ -52|20DI  -80|85A2 75 Ell4s -g3 | EF98 -85 17 | PL83  -47 | UM80 .80  AC113 33 |[BCY12 64 | OC75 14
3A4 70608 200|6sH7  .55|20F2  -88|85A3  -75|EA50 -40 | EF183 40 KTd1 117 PL84 50| UY4l -60{AC126 -18 |BCY33 26 | OC76  -20
D6 -4716CD6G 1-80| 6337 84|20L1 129|90AG 293{EAT6 1.40 | EF184 .40 |KT66 283 PL504/500 | UY85 50| AC127 -22 ! BCY34 -29 [ 0077 -8
3Q4 '85/6CG8A 88| 6SK7GT 52|20P3  -94190CL 3| EABCSO .45 | EF804 1-75 [KT81 210 82| Ul0 117 |AC128 28 | BCY38 20 | OC78 -2
3Q5GT 70|6CL6 78| 63G7GT §3|20P4 117|90CG  £81|EACS1 -g5 | EEO0 58 |KTWe1176 | PLEOS 185 Ul2/14 117 |AC132 28 | BCY39 -83 | OC78D -2
384 7160L8A 94| 6VeG .50 |20P5 50/150B2 1.00( EAF42 -88 | EL32 60 |KTW62176 PL508 110 U1$ 00| AC154 33 (BF158 -28 | 0C81 -l
3v4 82 |6CH7 88| GVGGT .¢3|25A6G -70|2158G -59| EAFS0l -8¢ | EL84 100 KTWe3117 | FL50S 1.66|U25  -70)ACI56 26 | BF150 -33 | OCSID 1
4CB6  75(6CU5 ‘88| 6X4  -47|25L8G 70|80 117 EB34  -40 | EL35 3-00 MHLDE PYs3/2 .60 U26 -85 ACIG7 33 | BFI63 28 | 0C82 -1
56G8  95|60W4 117 exsqT 54|25Y5G -80\5702 180|EBo1 g3 | EL37 300 o |PY8l .40|U83 175|ACles -33 |BF173 49 | OC82D -14
SR4GY B4 75| 7B6 .88/2624G  -50|5763 1-78| EBC4L EL41  -80 [P61 @0 {PY82 .40} U35  1-75|ACI66 -83 | BF180 -89 | OC83 -2
504G 50|6DE7 881 7B7 8912525  75|6057  1-00|EBCSL EL81 70 [PABCS0 -45 | PY83 -45/USL  -80 |AC168 49 [BFISL 52 | OC84 -8l
6viG  .6p|6DT6A -88] my  .9|25Z6G -g0|6060 1.00|EBFs0 .4g |BLS3 70 pcss 70| PYS8 .47 UL 59 ACI76 71| BF1S5 5% | OCl2s 20
5YSGT -85|6EW6 B8|7v4  §8|28D7 @.00|6067 1-00|EBFss 5o |ELS4 38 |pcss 70| PY500A U251 94| ACi77 38 | BFlod 20 | OC139 -2
38 | 6T 117) 774 A\ %0A5 .78|7198 .63|EBFSy .ag |ELSS  -80|PCas 70 111|U801 -85 |ACY17 <33 | BFY50 29 | OC169 29
574G 55 | 6F1 80 9D7 78|30C15  -82|9002 59| EBL21 ¢-34 | EL360 1.80 'PCo7  -b5|PY800 .47 U403 90| ACY18 28 | BFY51 25 | OCl72 48
S74GT 5|6FoG 80| j002  .4g|30C17 -90|9006  -50|ECS6 .90 | EL606 120 |PCooo 47 [ EYSOL -47 | UL04 75| ACY19 25 |BEYS2 28| 0C200 59
/9012 -50|6F13 90| loDw7 .88|30C18 1.10|ACPEN117|ECSS -gg | EMSO 58 PCCa4 35 | PZ30 U801 80| ACY20 -28 | BY100 -23 | OC201 59
6ASG 146/6Fi4 88| 10F1  -88/30F5  -75/AC2/PEN/ |EC92 55 | EM8l 78 |PCC85 50 QQVo3/10 | U4020 -75|ACY21 @5 |BYll4 -28 | 0C202 -85
5ACT G9|OF15 78] lors  S3I30FL1 140| DD 117|ECC33 g50 |EMS3 -84 |PCCSS -85 ) VP23 85| ACY22 -20 | BY126 20 | OC203 -39
6AGS  35|6F18  .84) 10Fis .64|30FL2 1.10| ACGPEN-80|ECC3s 2.00 |EMS4 47 /Pccsy 80| QS76/20 | VP4l 88| ACY28 23 | BYI27 28 | 0C204 39
6A¥I6 -80|6F23  -82| 10LDI1 -82|30FL1? 1.05|AC/TH1  |ECC40 190 |EMBS 120 |PCClsy -0 ‘60 | VR105 -59 | AD140 47 | BYZ10 33 | OC206 -5
6AJ5  78|6F24 1.00| J0P13 -88|30FL13 -84 1.00| BECO81  -40 | EM87 110 PCF80 -47 | Q895/10 VULl 80| AD149 -84 | BYZ1l .33 | 0C206 117
6AKD 47|6F25 117|10Pi4 34|30FLi¢ 82 AL60 117|Eccse -39 | EMME03 1PCFsz 50 00 | VU120 117 | MATGHED TRANSISTOR SETS:—
6AKG 70|6F2s 78| 1248  -75|30L15 -82|ATP4 50| ECCS3 -39 250 1pcred 70| Qs1s0/15 | VUI20A, 4 Thig (ACI13, ACLS4. ACIST. AAIZ0) -88p
6AMBA -70|6F32 70| 12AC6 -90|30L17 78|AZr  -50{Eccss 41 EYSL 50 PCEss 80 190 L | e packs. 1—OCHLD & 2—0CS1, 85p.
6ANS  -82|6G6G 80| 1oADE .90|30P4MR ~ |AZ31 85|ECC35 47 | EYSL 50 PCF2001.00 | R1o 75| VULSS 80 PerBOui: o P oo st o 1 008ID. &
8AQS 53 |6GHBA 88| 12AEG -00 105|AZ41 50| ECCs6 1.00 | EY83 70 [PCF2011-05 | TH233 100 W107 78|57 G050 8op Set of 3—0CES ‘347,
6AR5 -80(6GKS 78| 12ATG 47 30P12 ~80|BL6s 234|ECC88 -55 :
6AR7 117/6GU7 ‘88| 12AU6 -58|50P19/ CL33 1:85/ECC189 80 | VALVES ALSO REQUIRED YOR CASH. LOOSE OR BOXED, BUT MUST BE NEW, OFFER®™
gﬁ%% -23 2‘1115%}%' -gg 12AV6 -58| 30P4 %g CYIC 1-28 %ggsm 1-4‘1) MADE BY RETURN. PLEASE NOTE: EXPORT ORDERS—MINIMUM ACCEPTED -£3-00
i 53| 12BA6 -58|30PLL 1.00|CY31 - 80 50 | All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order only
8AVE  .58)6J6 ‘85| 19BE6 -50)30PL13 1-20; DAF91l -40 ECF82 -50 Despatch charges:—Orders bialow £10 in value, add 25p for post and packing. Orders over £10 post
G6AWSA -00(6J7G -85 12BH7 -59|30PL14 1-29|DAF96 -80| ECF86 88 | and packing free of charge. Same day despatch. Any parcel insured against damage in transit for
8AX4 88 6JUSA 88| 12BY7 -85/30PL15 -94|DC90  -70|ECFS804 268 | only bp per parcel extra. Terms of business free on request. Many others in stock too numerous
6B8G -85/6K7G -85' 12E1 8-51!85A3 -76/DF91  -35!ECH2l 284 to mention. Please enclose B.A.E. for reply to any correspondence.

Mail Order
Protection Scheme

The Publishers of Practical Wireless are members
of the Periodical Publishers Association which
has given an undertaking to the Director General
of Fair Trading to refund monies sent by readers
in response to mail order advertisements, placed
by mail order traders, who fail to supply goods or
refund monies owing to liquidation or bankruptcy.
This arrangement does not apply to any failure to
supply goods advertised in a catalogue or in a
direct mail solicitation.

In the unhappy event of the failure of a mail order
trader readers are advised to lodge a claim with
Practical Wireless within three months of the date
of the appearance of the advertisement, providing
proof of payment. Claims lodged after this period
will be considered at the Publisher's discretion.
Since all refunds are made by the magazine
voluntarily and at its own expense, this under-
taking enables you to respond to our mail order
advertisers with the fullest confidence.

For the purpose of this scheme, mail order
advertising is defined as:—
‘Direct response advertisements, display or

postal bargains where cash had to be sent in
advance of goods being delivered’. Classified and
catalogue mail order advertising are excluded.

NICKEL CADMIUM RECHARGEABLE CELLS

(1-25V PER CELL)
500M/AH—£1-43: 1-2AH—£1-92: 1. 8AH—£2-50: 3-5AH—£312: 4AH—£5-50:
7AH—£593;: 10AH—£8-68.

These cells can be supplied in sealed packs with or without built in malns
charging unit at various voltages, i.e, 6V 4AH, 12V 7AH. S.A.E, for prices
giving D.C. voltage and current required and if built in charger required.

TRANSFORMERS
240V A.C. Primary: Sec, 0-6V 1A—£2:00: Sec. 6-0-6V 1A—£2:06: Sec:
9-0-9V 1A—£2-33: Sec, 12-0-12V 1A—£2-32,

RELAYS

6V D.C,—£1-12: 12V D.C.—£1-38: 3V D.C.-£1-38.

INVERTORS . i
8W 6V, 8W 12V, § amp 12 way terminal strips. 28 way tag mounting strip,
condensors, B.A. bolts, nuts, washers, solder tags. Resistors w carbon—
20p doz: 5w—4p each. fransistors, OP/AMP 741, Rectifler bridges, Zeners,
Thyristors.

Prices include V.A.T. Post and Packing 30p for orders under £5. S.A.E.
for lists to;:—

Nixon’s Electronics G3CLP, H.F.P. (CHESTERFIELD) LTD.,
536 Sheffield Road, Chesterfield, Derbyshire.

CLEARANCE BARGAINS

Special Offer metallised Polyester Capacitors by Erie, Mullard,
etc. Values include ‘01/160V, -01/250V, ‘015/160V, 022/160V, -033/
160V, -047/160V, ‘068/160V, -1/160-250V, 22/160V, etc. This is a
bargain not to be missed, 100 for £2-00.

Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-

styrene, tremendously good selection. 300 for £1-70
Mullard Ferrite Cores LA3, 54p, LA4, 8ip, LA2100, 54p.

Out of Spec. 2N3055. 5 for £1-08
Ceramic Formers L23mm, Dia I3mm bore, | end 8mm other
4mm. 100 for £1:88
Rotary Switches, very good quality 1P x 3W x 3 BANK. 6&5p

All prices include V.A.T. and U.K. postage.
Mail Order Only.

XEROZA RADIO,
1, EAST STREET, BISHOPS TAWTON, DEVON,
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|'R|C|TY(5voIs)
CTRONICS(6vols)

TEI.EVISION (3vols)

successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series

will be of ex-
ceptional value in

training mechanics and

technicians in Electricity,
Radio and Electronics.

WHAT READERS SAY

1 didn’t know this subject couk‘:lr be so easily

BASIC ELECTRICITY 5 parts

Dresented: - Ear el BASIC ELECTRONICS 6 parts

You'll find it easy to learn with this outstandmglyi

GUARANTEE

Should you be, in
any way dissatis-
fied withthe
MANUALS your
money will bere-
funded by return

r--—----—_-------------1

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP

Please find enclosed P.O./Cheque value £...........

Pleased to say how understandable your books
are—I now have a sound knowledge of the subject.
AK., Hull

Invaluable for my training as a Technician.
W.J., Stockport
They have an easy approach to learning that a
mathematical idiot like myself can easily under-
stand. K.L.Y., Ashton-u-Lyme
‘Thank you for the excellent publication: the best

in form and type I have ever come across.

T.L.O., Shanklin
I find the Basic Manuals the best in their class and
a real help in my work in phototype elemromcs

POSTNOW FOR THIS OFFER!

I £9-50 ]

' BASIC TELEVISION 3 parts £500 ]

l Tick Set(s) required. Prices include Postage and Packing.

I YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
l NAME
I BLOCK LETTERS

I FULL POSTAL. ... vcsie e

« ADDRESS ..o, PPN

..... T R T R LR TR e G L ek s S Y e ey

---------------—-------J

PCAPACITIVE DISCHARGE

ELECTRONIC IGNITION RIT

“Sparkrite MK 2" is & high peﬂorrr;:n.ce mq:.:';::‘h:y cc:mp:::.u:::: Voted best of 8 ignlﬂon

} discharge. slectronic ignition s,
eliminates problems of the contact b
bresker bounce is_eiectronically sii

oatec, comect eaner  SYStems tested by a

burn s sliminated. the condition of tha contacts is not relsvant to
the performance of the ignition. and the aystem is no longer Ieading MOtOrlng Maga-

dependent on the dweli pe:iod for recharging.
“Sparkrite will glva you: Up to 20% betterfual consumption, instant
* all wealhar starting. Cleaner pluga—thay last up to five fimes langer
without attention. fasier acceleration, higner top spsed. longer
nt |u-1 bursiing and less air pallution.
performanca.
The Kit compriess -v.mmng aeaced: Ready drilted presssd

Zine ;
Prices: D.I.Y. assembly kit £10-93 including VAT post and % °
packing. Ready buill unit £13-38 including VAT

packing. {Both to fit all vehicles with coit/distributor
ignition up to 8 cykinders } Switch for inslant changecver
from “Sparkrite’ ignition to conventionat Ignition £2-

steal case caaled In matt black epoxy resin. ready drilied base including VAT post.and packing. A.P.M. ilmiting control
l #no hestwink. top quality 5 year guarantesd transformer and  £2-42 including VAT post and packing. (Fitted In cass on ready built unit,
cabies, coll printed circuil board.  dashboard mounling on kit.) We can supply units for any petrol-engined
nate, boite, Bilcon grease. full Inatiustons 10 make the ki N6gR.  veniols  (boat, motorcycle. .atc) with coi/contact bremker ignition.
tive br positive earth, and t0 pags inatallation instructions. stails on requent.
WE SAY IT IS THE BEST SYSTEM AT ANY PRICE CALL IN AND SEE US FOR A DEMONSTRATION

HS Sﬂ[}lﬂ'f& of WALSALL

INTUM FLUORESCENT'
' LIGHT |

Rl

You can buiid
5 is reverss polanty prolacted
12V BW flucrescant light. Euryming needsd is
supplied: whits enamelied drillsd metalwork, ready drilled heatsink, printed
circult board, Migh quality componanta end tcansformer, end caps, b
{he fluorescant ube, nuts, bolts, washers and simple assembly o oparating
inatructions. When complate tha light has many uses: workshop and work-
bench Ilumination, garage lighting, emargency lighting. Highting for Camp-
ing. and boating. as an inspection lamp and many more.
Pr?eol Assambly kit £3: 48 (nc. VAT post and packing: Ready built £4-10 inc.
VAT post and packing: Diftuser. 58p inc. VAT posi and packing

n hlgh (1 1l
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Elsctronica Design Associates Dapt.
82 Beth Street, Waisall. WS1 3DE. Phone 33652,

Name

Address

Pleass Supply
Sparkeite Mk, 2 0 LY. Asssmbly kits a1 £10-93
Sparkrite Mk. 2 Ready Bullt Negative sarth at £13-88
Sparksite MK. 2 Roady Built Positive earth at £13-88
ignition changsover switchea at £2-78

B.P.M. Limit systoma in the above units at £2-42
Fiucrescent light assembly kita at £3-46

Fluorescant light built unita ar £4-18 °

Diffusars for ths above at S#p

‘of number
of number
of number

aluminium boxes at
aluminium boxes at
sluminium boxes at

| enclose cheque/P Qg for € . .- Cheque Na. ... "
{Sand S.A.E. if brochure only raquirsd).
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ALL OUR PRICES INCLUDE V.A.T.

BSR Hi-FI AUTOCHANGER
STEREO AND MONO

Plays 127, 10” or 7” records
Auto or Manual, A high
quality unit backed by BSR
roliability wlth 12 monthy’

200/250v.
Hize 184 x 11{1
Abova motor boatd siin
Below motor b 23in
With STEREO/MONO GARTRIDGE

PORTABLE PLAYER CABINET

Modern design. Size 16” x 15” x ?” rexine £5.25
covered. Large {ront grille, Hinged Lid. Chrome

fittings, Motor board cut for Garrard deck. Post 450,
Few only, in red and black,

SOLID MAHOGANY PLINTH

With P.V.C. Cover. Cut out for most £7.50

LR. or Garrard decks.
Post 459

£9.25 Poss 459,

B.S.
Size 12 x 14% x 7iin.

BSR JUNIOR
SINGLE PLAYER |

Heavy duty 4-speed motor with 2
ssparate pick-up arm fitted ‘ I

78 turnover mono
compatible cartridge. £5 25 Post 46p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal tor Mike, Tape P.U., Guitar, etc. Can be used with

BaNery 9-12v, or H.T, Line 200-300V. D.C. oPeration. Size

13" x 13" x 2”. Response 25 c.p.s.

E.M.L I3} x 8 in.
SPEAKER SALE !

With tweeter. 0 £5 25

And crossover.

For use wilh valve or transistor equipmen £ I o 45 ost
11 i watt. State 8 or 8 or
Full instructions supplied. Details 8.A.K. 15 ohm. As illustrated. Post 85p
NEW TUBULAR ELECTROLYTICS CAN TYPES Witk 1“1‘3 "::t" cone and ceramic
2350V  14p | 250/25V 14p | 16+16+16/275vabp  oenet. 19 wetl. .
v me i igitan Bhide €345
2 v 85p 2 *
g;ggg‘v’ %g’ §50 8+ fgg ‘/7275v7 12312%@2%7350&2: State 3 or 8 or 15 ohm. Post 35p
iy =
ey M| Breley 2P agiapiaseso es; Bookshelf Cabinet £6.60
50/50V  10p | 16+-16/450V 40p |POOMFD/350V 950  Fluted wood tront 18x10x7in. Teak Venesr _Posi 45p
100/25V  10p | 32+ 82/350V 40p |4700/63V 950

LOW VOLTAGE ELECTROLYTICS,
22, 25, 50, 68 150 470, 500, 880, 1500, 2200, 8300, mtd
a1l 8 volt 10p,
, 68, 100 150 200 220, 830, 470, 680, 1000, 1500,
2200, ‘md a1 10 volt 1
220, 330, 1000, 4700, m!d sll 4v. 10p ea.
5, 80, 50, 100, 200mF 15V 10p.
; 45V 20p; 50V 30p.
1000mF 12V 20p ; 25V 36p ; 50V 47p; 70p.
2000mF 8V 25p ; 25V 42p; B0V §7p; 4700[88\7 951)
2500mF 50V 62p ; 3000mF 25V 47p; 50V 65p.
5000mF 8V 26p ; IEV 42p 25V 75p ; 85V 85p ; 5OV 85p.
500V-0-001 to 0-05 4p; 0-1 10p; 0-25 12p; 0-4 7 25p.
CERAMIC 1pF to 0-01m#, 4p. Bilver Mica 2 to SOOODF 4p.
PAPER 850V-0-1 7p; 0-56 18p; ImF or 2mF 150V 150.
MICRO SWITCH nmgle pole changeover 20p
MICRO SWITCH sub min 25p.
'WIN GANG. “0-07 208pF+178pF $1-10.
s10w motion drive 385pF -+ 865p¥F with 25pF 4 25pF, 50p;
$00pF standard twin gang 75p. 120 PF twin gang 50p.

, 18,

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, st

ELAC 9 X Sin HI-FI SPEAKER. TYPE 59RM. THIS

D WIDELY USED UNIT NOW
e £3-45

GOODMANS 6%in. HI-FI SPEAKER .

8 ohm, 10 watt. Largs coramic megnet

Frequency response 30-15 000

¢ps. Ideal P.A. Columns,

Suitable cabinet 12 x 8 x 8 £4-60.

Suitable Tweeter £2-30.
The moving cofl diaphragm gives & good
radiation pattern to the higher frequencies
from 1,000 cps to 18,000 cpe. Size 8% X
81 x 2in. deep. Rating 10 wait, 8 ohm.

Special Rubber cone surround £ 4 60

Hi-Fi Enclosure Systems, etc.
ELAC CONE TWEETER
and a smcoth extension of total response
Crossover £1.90 £ 3%

Post 20p
GOODMANS S
8in. WOOFER ﬁ*“'\\

8 ohm 12 watt. Deep cone.
Heavy ceramic msgnet Bass

85 cps. Fr
80-8.000 €ps.

10 WATT, 8 OHM. CERAMIC MAGNET

NEON PANEL INDICATORS 250V AC/DC Amber, 30p
RESISTORS. 1 w., } w., 1 w.,20%, 1p; & w. 5p. 100 to 10M-

nmn STABILITY. i w. 20/ 10 ohms to 6 mee., 10D,

Ditto 5%, Prelerred values 10 ohms to 10 meg., 4p.

WIRE-WOUND RESISTORS. & watt, 10 watt, 15 wn“

10 okms to 100K, 10p each; 2w 0-5 ohm to 8 -2 ohma 10p.

TAPE OSCELATOR COIL. Valve $yD

FERRITE ROD 8” x §~ 20p; 6 x i" 20D 3 x $” 10p.

plate. Size 1lin X 8%in. Turntable. Size 7in dinmeter A/c
maing. 220/250V motor has a separate winding 14 volt to
power a small amplifier.

8 speods plays all size O
records.

COMPLETE STEREQ SYSTEM

Two full size loudsneakeu 132 x 10 x 8kin, Player
s making

unit clips to i
Overall only 135 x 10 X 8%n.
channel, plays
all records 88
rpm 45 rpm
Seperate vol-
ume & tome
controls 240v
AC mains

5 Post
450

size

3 watts per

Attractive
Teak finjsh
Weight 13ibs.

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0-60 MINUTES

Eingle pole two-way Surface mounting
with fixing screws. Will replace existing
wall switch to give light for return home,
garage, automatic anti-burglar lights ete.
Turn on or oft at tull or intermediate settings.

Fully insulated. Makers last list price £4-50. Brand new and

tully guaranteed. qp pricy £2°50 post 855

Variable knob

CASSETTE RECORDER MOTOR ONLY. 6
‘Will replace many types. Ideal for models. £1-25.

Volt.

BLANK ALUMINIOM CHASSIS 18 l wg 2%in sides
8 x 4in 45p: 8 x 8in 53p s 12 x 8in 85D;
14 x Oin 80p; 18 x 8in 909, 12 X 8m 50p. 18 x 10in £1.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in12p; 8 x 8in 19p;

14 x 8in 2up; 10 x 7in 24p; 12 x 5in 25p; 12 x 8in 34p:
18 x 6in 34p; 14 x 9in 40p; 12 x 12in 47p; 18 x 10in 80p.

1}inch DIAMETER WAVECHANGE SWITCHES 45p. EA.
2 p. 2-way, or 2 p, 8-way, or 3 . 4-way,.
1 p.1 2-way, or 4 D. 2-way, or 4 p. 3-way,

TOGGLE SWITCKES, sp. 20p; dp. 25p; dp. di. 30p.
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MAINS TRANSFORMERS “5 o

250-0-250V S0MA. 6-3.2A £2-95.
£50-0-250 80 mA, 6-3v.83-54.68v.1a.0r Gv. 2. £4-60
850-0-850 80 mA. 8-8v 8- 5:, 8-3v.1s. 0or 5v. 28.£5-80
800-0-300 v. 120 mA., 6-3 v.4a. C.T.; 6-8 v. 2 a. 27:00
MINIATURE 200 v. 20 mA.,68v.1a, '9% x 2§ x 2in, 95D
MIDGET 220 v. 45 mA,, Gav 2a.28x2tx2n... £1-20
HEATER TRANS. 83 v. 8 amps. £1-45 % amp. 96p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp., 3, 4, &, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. £4-60
lnmp,e,a b 12, 18 18 20 24 30.86 40, 48, 60 24-60
2amp.. 6, 8, 10, 12, 16, 13, 20, 24, 80, 86, 40, 48, 60 £7-00
aump.c 8 10 13, 16, 18, 20, 24, 80, 36, 40, 48, 60 £8-70
10, 12 16 18 20 24, 80, 36, 40 48,80 £11-28
5, s 10.16v 3 A 52, 6-0-6 v. 500 mA '80p. 8 v, 1 amp. 95D.
12 v. 300 mA 75p. 12 v. 500 mA 85p. 12 v. 750 mA 85p.
40 v. 2 amp. tapned 10 v. or 30 v. £2:50. 20V 3 amp. £2.

40V 3 a. £2-50. 2: a. £3

AUTO TRANSFORMERS 115vto 280y or 280v to 115v.
150w, £24-60; 500w, £8-70; 750w. $17-50; 1000w. £21-00.
CHARGER TRANSFORMERS Input 200/250v
for 6 or 12v., 1} amp. £1-50; 2 amp. £1-80: 4 amp. £3
BATTERY CHARGERS Raady built with leads llld clips
4 amp. £4; 6 am; 50.

FULL WAVE BRIDGE CHARGER RECTIFIERS :

8 or 12v. outputs. 11 emp. 40p; 2 amp. 55p; 4 amp. 85p.

MAINS ISOLATING TRANSFORMER

Primary o~110—240v Iaconiuy 0-240v. 3 amps, 720
watts. Vnmlh Fully
enclosed in steel case with fixing feet.

Famous make. (Value £19)0UR PRICE £ | 3 50 Onr
Buitable for outside use.

R.C.S. 3 WAY CROSSOVER

Complete with 12 ft. twin lead fitted with dir speaker plug.
Ready asserabled with leads for speakers, bass, mid and
tweeter. Crossover frequencies—950 cps and £2,20
3,600 cps.

VOLUME CONTROLS

§ K. ohms to 2 Mezg. L.OG or
LIN. L/S 20p. D.P. 35p.
STEREO L/S 55p. D.P. 75p.
Edge 5K. 8.P. Transistor 25p

80 onm Coax Seve.

BRITISH AERIALITE
ERAXIAL-AIR SPACED

40 yd. £2; 60 yd. &

FRINGE LOW LOSS lo], pnr

Ideal 625 and colour.

Wirewound controls 1#in. diam,. 3 watts. 10 ohms to 100K
British made with long spindles 3in. dia 80p ea.

DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P.
switch. Inner spindie 81in; outer spindle 21in. 75p.

@\ﬁy

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1-25; GHn 21-50;
8 x bin. £1-60; 8in, £1-75; 10 X 6in, $1-90; 10in. £2-00.
SPECIAL OFFER LOUDSPEAKERS' All Blln(l New.
3 ohm, B}in. 2§in; 84in; 5in. 8 ohm, 21in; 23in; bin x 8in;
5in. 15 ohm, 8%in; S(n 6 4in; 5in x 8in; 7 x 4in; 8x Sin.
25 oh 21in; 8in; Sin; b x Sm Sin. 85 o m; 8in; 8in,
80 ohm, 21in; 23in. 120 ohm, 3in. 25 EACH .

LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt
with 1in long threaded bush for wood panel mounting 75D,

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in.
dismeter 4W £2-50, 101n diameter SW £2-95; Post SOp.
12in. diameter, 8W, £3-50; 8 or 8 or 15 obm models.

SPEAKER COVERING MATERIALS ﬂamvlel L!\'KO 8.A.B.
Horn Tweeters 2-16Kc/s. 10W 8 ohm or 18 obhm £2-60.
De Lnze Horn Tweeters 2-18 Kc/s, 15W, 8 ohm 24-00.
TWO-WAY 8,000 c.p.s.CROSS OVERS 3, 8 or 16 ohm £1-60.
8-WAY CROSSOVER 850 cps and 8000 cps (25 wat) $2.20,

GOODMANS CONE TWEETER

18,000 cps. 25 watts. 8 ohm. Price £3 . 60.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v d.c. operation over 250 hrs. continuous on SP2 battery.
fully adjustable swing and speed. Ideal dispiays tesching
elactro magnetism or for metronome: strobe etc. 850, Post 20p
R.C.S. VALVE AMPLIFIEP

2 Stage Triode Pentode valve. 8 watts 3 chm oufput. Volume
onjoft and tone controls AC masins. Complste and tested.
With Loudspeaker. 50 Post 36p

Ideal bass unit for £4 3

WEYRAD COILS

P60/LAC-80p. RA2W 85p. } Twin @ang 21-10.
P50/2CC-40p. OPTL  65p. ‘Prin(ed Circuit 85p.
P50/3C0-40p. LFDT4. 85p.

COAXIAL PLUG 10p. PANEL SOCKETS 1l0p. LINE 18p
OUTLET BOXES, SURFACE MOUNTING 26p.

BALANCED TWIN RIBBON FEEDER 800 ohml 7p ya.
JACK SOCKET Std. open-circuit 15p, closed circuit 28p;
Chrome Lead Socket 45p. Phono Plugs 10p, Phono Soclm 8]
JACK PLUGS Std. Chrome 20p; 8-5mm Chrome 15p. D.
SOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 8-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 189. 6-mn 265p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS

FM/VHF AERIAL FEEDER CABLE
800 ohm suitable for sterco 7p per yard.

BRITISH FWM/VAF TUNING HEART
88 to 108 Mc/s British made. & Tran-

sistors ready sligned—requires 10.7 Qur Price
Mec/s IF. Complete with tuning gang.

Connections supplied bui  some £5°95
technical experience required.

SUITABLE LF. STRIP 24-85. Post 20D.

ALL PRICES INCLUDE VAT  MINIMUM POST AND PACKING 30o.

CALLERS WELCOME

RADIO COMPONENT

Ilustrated Brochure, Radio Books & Component Lists (0p.

www americanradiohistorv com

Written guarantee,
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ALL OUR PRICES INCLUDE V.A.T.

WOOFER AND
TWEETER KIT

PAIR., Post 40p.

E.M.I.
THE
£6 75 {Available separately.
Wooter £4-25; Tweeter

Post 45p £1-90).

Comprising a fine example of 8 Woofer
101 x 8%in. with a massive Ceramic
Magnet. 44oz. Gauss 13,000 lines.
Aluminium Cone cenire to improve
middle and fop response. Also the E.M.I.
Tweeter 3iin. square has a special
lghtweight paper cone and magnet flux
0,000 lines. Crossover condenser and
ull instructions suDplied,

Impedance Standard 8 ohms

Maximum power 12 watts

Uyeinl Reaponse 25 to 18,000 cps

Bsss Resonance 45 cps £l 4 50
SUITABLE ENCLOSURE 20 x 13 X 12in. h
MODERN DESIGK. TEAX WO0OD FINISH. Post 75p

ELAC 8in. or 10 x 6in.
7= HI-FI SPEAKER

&
Dual cone plasticized roll sur-

round, Large ceramic magnet.
50-16,000 cps. Bass

BAKER&A]OR 12" £11-50

Post 4
30-14,500 ¢/s. 12in. double
cone, woolsr and tweeter cone
together with & BAKER
ceramic magnet aszembly
having & flux densily of
14,000 gauss and a total fiux
ot 145,000 Maxwells. Bass
resonance 40 co/s Rated 20
watts, NOTE: 3 or 8 or
15 ohms must be stated.

BAKER HI-Fl SPEAKERS
HIGH QUALITY — BRITISH MADE

REGENT
12in. 15 watts

An inexpensive unit for the
beginner in high Bfdelity and
for general purposes. May be
used to improve any Radio,
Amghﬂer, Hi~Fi or Television

Moduale kit, 80-17,000 cis
with tweeter, crogsover, baffle

and instructions. £ | 4.50

- - Please siate 3 or 8 or 15 ohms. Posi 45p

BAKER SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
Ag used by leading groups and discos

Useful response 30-13,000 cps.

impedance.
.

55 cps. 8 obhm
8in. 10 watts

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts

?01)1%1;1 ‘;Al\". 20 x 18 x 12m'.
‘or 12in, dia. Pos
£14.50 22

10in. speaker.

¥0D11§L “B”, 16 x 10 X ¥in.
or X 8in, or Polt

8in, speaker. £7 60

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p .

BAKER RECOMMENDED 12 inch Enclosure 4 cubic if.
HI-FI CABINET £21-50, Carr. £2 each. Few only.
Bize 80 x 20 x 12in. Teak Finished Fluted Front.

“BIG SOUND” :
1
)

GROUP 35 °""£8 95
.

121n. 25 watt
, 8 or 15 ohma.

Post £0p
a“" tdd
o, £10°50
Post 40p
“EN?
fﬁﬁ.olgpwattso £ l 9 5 0
Post 50p

itasiom £l 4 50

Post
Group + PA Cabinets in stock
Send for Leaflet.

it

Bass Resonance 45cpa
Flux Density 12,0002auss
Tselal response 45-13,000cps
8 or 8 or 15 ohm models.

£9-50
DE-LUXE Mk I

12in 5 watts

Especially designed to provide
tull range reproduction at an
economical cost. Suitable for
use with any high fdelity
system. Built-in concentrie
tweeter cone.

Bass Resonance 80cps
Flux Density 14,00022use
Usetul response 25-18,000cps
8 or 15 ohms models.

£12-50

SUPERB
12in. 20 watts

A high quality loudspeaker,
its remarkable low cone
resonance  ensures  clear

TEAKWOOD LOUDSPEAKER FRONT GRILLS
Modernise your cabinets with the Grooved iook. Sizes—
18y x 105"—76p. 104" x 73"—45p,

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musieal
highlights and sound efiects
to recordings. Will mix
Microphone, records, tape %
and tuner with separate

eontrols into single output,

9 volt battery
operated.

STEREO VERSION OF ABOVE £685.

R.C.S. STEREQO FM TUNER
BRITISH MADE

This completely cased mains powered Hi-F1 £30
Tuner with brushed sluminium facia is British
made using the latest circuitry. Bargain Post 45p.

BARGAIN 8 WATT AMPLIFIER. 4 Transistor
Push-Puli Ready built with volume, treble and £4_50
bass controls. 18 volt battery operated.

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
1deal for Groups, Disco and P.A.
4 inpuia speech and music, 4 way
mixing. Output 8/15 ohm. a.c. Mains.
Separate treble and bass controls.
Guaranteed. Details SAE

De Luxe Model in wood case £69.

£59 1,

NEW MODEL—MAJOR 50 WATT £49:95
Carr. 81.

4 inputs 2-way mixing. 2 outputs separate treble
and bass conirols. Xdeal disco or P.a. amp.

DE LUXE 100 WATT

VALVE AMPLIFIER CHASSIS

4 input 10 wide range controls. For Mikes, Discos, Organs
Guitars, etc. 4, 8 & 15 ohm loudspeakers metching £82-00.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
g\neﬂ x;eeslsA EA.C. maing 200/2512V.'
eafiet 5.A.E. o8t
£4.35 o

QUALITY LOUDSPEAKER ENCLOSURE

YR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse,
tactory (available in manufacturing quantities). Approx.
#ize 103 x 8} x +xin, Operating voltage 200/250V. . c.

d 2in thick wood cahmet. Slze
18}111 X 18%in X 8%in. Weight 28l
cabinet features s wide mesh Silver Gnll
covering a separste compartment for mount-
ing Tweseters or Mid-Range Horn. The tully
sealed bass compariment is cot out for
8}inch Woofer. £8-50 Carr. 85p.

Version £6-50 Carr. 85p.

850 watts approx. Printed circuit
asbestos fiited with connecting wires. Completely ﬂexlble
providing sate Black heat. British-made for use in photo-
copiers and print drying equipment.

Ides]l for home handymen and experimenters. Suitsble
for Heating Pads, Food Warmers, Convector Heaters, ete.
Must be clamped between two sheets of metal or asbestos,
efc., o make efficient clothes dryers, towel rails—ideal for
airing cupboards. Idenl for anti-frost device for the garage
or acting as oil sump heater.

Use in the greenhouse Yor seed raising and plant protection,
Invalunble aid for bird houses, incubators, ete., eic, Can
be used in series for lower heat. Or in parallel for higher

heat applications.

ONLY 40p EACH (FOUR FOR £1.50)

ALL POST PAID--Discounts for quantity.

Baffle could be cut to take larger speaker.

SPECIAL OFFERS

100 Ohm 20 watt Rheostat 2iin diam. Ceramic Former.
Screw Terminals }in, diam. spindle, 95p. Post 25p.
AC mains relay 3 pole change over 76p.

E.M.1. GRAM MOTOR
120y, or 240v, A.C. 2,400 rpm. 2-pole

£1.25

70mA. Size 2% x 2} x 2‘ in. Post 30p.
g 4 NPT

pole, v. mA. Size X X 2lin.
1200 rpm. Spindle %in diagete}. ; " £2'00
120v version £1. Post 30p

of the deepest
bass. Fitted with a special
copper drive and concentrie
tweeter cone resuiting in full
range  reproduction with
remarkable efficiency in the
upper register.

Bass Resonaunce 25cps
Flux Density 18,500zauss
Ulelul responge  20-17,000cps

8 or 15 ohms models.

£17-00 =

AUDITORIUM
12in. 25 watts

A tull range reproducer for
high power, Electric Guitars,
public address, multi-speakez
systems, electric organs.
Ideal for Hi-Fi and Disco-
theques.
Bass Resonance 35cpy
Flux Density 15,00022uss
Useiul response 25-16,000cps
8 or 15 ohms models.

£14-50 &

AUDITORIUM
15in. 35 watts

A hich wattage loudspeaker
ot excepiional quality with a
level response to above
8,000 cps. Ideal for Public
Addregs, Discotheques, Elec-
tronic instruments and the
home HI-FI.

Bass Resonance 6epa
Flux Density 15 OOOgnun
Use!ul response  20-14, ,000cps

8 or 15 ohms models.

£19-5

Hi-Fi Enclosure Manua! confaining plans, desizns, cross-
over data and cubic tables. 60p. Pomt 3p.

Post

CUSTOMERS FREE CAR PARK

(Exports Remit cash and extra postage.}
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Fully guaranteed
Individually packed TRANSISTORS, DIODES etc. ALL valves
v A L V E S AC 113 AF 178 BSY 38 0AZ 200 |OC 206 2N 3054 guaranteed
AC 126 AF 186 BSY 054 |OC 22 8X 754 2N 3055 6SCTGT 40p|25L6GT 70p,6064  60p
ST ETEY SNER (T ﬁg 127 AFZ 12 BYZ 16 oC 25 ZR 11 2N 3391 6SG7  50p|30C15 £1-00/6065 £1-00
0 4 7 Y 128 ABY 26 CRS1/10 |OC 26 ZR 21 2N 3730 6877  b5p|30CL7 $1-00/6067  70p
ARS8 36p|ECL82 8bp!GZ37 £100,PY82 40D]{AC 176 ASY 27 CRS 1/20 oC 28 IN 934 oN -
ATP4 50p(BCLS3 70p/KT66 £2-50(PY83 40p{ACY 18 |ASY 28  |CRR1/30 [0C29 IN 25 N fode G S5y 00E8 4 Sopio0e0 e
. - = hot [} ¥ i) G D F5 - -
2%,%‘1‘ 585-80 e ggn e 5157?0 PY88  45p|ACY 19 BC 108 CES1/40 |OC 35 1N 324 2N 4058 6SLTGT 500|30FL1 £1-00, 61468 £3-85
DAF96 550 |EF37A J4 L6 6511 PY500 £1-00 § ACY 20 BC 118 CRS 3/10 0C 36 1IN 38A 2N 4061 B3INTGT 50p | 30FL12 8020 £5-00
HER 5517 o o 4517 Pysco 45p [ACY 39 BC119 CRS 8/20 |0C 42 1N 43 2N 4785 SQ7  55p £1-10{9001  £5-00
nreo TEbOa2 A5 iveer s0p|ACYE 40 BC 136 CRS 3/30 |0C 44 1N 70 2N 5285 6VEGT 55p|30FL14 §0p|0002  50p
DK% 70p oy A D 2 QGV03-10 AD 149 BC 137 CRS 3/40 L |045 1N 277 3N 128 6X4 40p|301.15 9519003 70p
DL92 30;; RE 3(5;p PABCS0 40p ® g JAD 161 BC148A  |CRS 25/025 |0C 70 1N 415C 3N 154 6X6G  40p|30L17 95p|9004  85p
DL96  60p 80 SORIBCOT 808 | ®i0)) [AD 162 BC 172 GET 115  |0C73 1N 4148 3N 159 6X5GT 50p 30P12 £1-00/9006  35p
DY86/87 E. 125 PCo00  50p £8-00 ADZ 11 BC 1724 GET 116 0C 78 9N 456A 28 303 6Y6G 90D} 30P19 £1-00
EF85  85p|PCC84  40p 1o g |APZ12 BC2I2A  |GEX 66 0C 78D oN 708 404 624 65p 30PL1  95p
DY802 45p|EF86  35p/POCss 40p|R1 o D jAF 114 BCY 31 NET 222 [0C 81 2N 918 2082 6-30L2 90p|30PL13
EB8CC/01 |EF89 30p{PCCSe 50p|SCL/400 AF 115 BCY 33 OA5 ocC 82 2N 1304 40250 787 80p £1-161C.R. Tubes
£1.20|EF92  50p|POCI8Y 60p e 0053‘ 0| AF 116 BCY 72 OA 47 oG 82D 2N 1305 40251 7Y4 80p|30P14 £1-10|DG7-5
E180CC 70p|EF95 40p|PC¥8C 40p|SCl/ P AF 117 BF 115 0A 70 OC 82DM 2N 1807 40310 D6 40p | 35L6GT 750 £12-00
E182CC EFi83 85p|PCFS2 40p| AF 118 BF 167 OATL oC 83 2N 1309 40668 11E2 £600(35W4  50p|DG13-2
21-25\EFisd 85p|PCF84 60p|SPSl  75p{a¥ 104 BF 185 0A 73 OC 139 2N 2062 1248  55p|35Z4GT 70p £18-00
EAG0  40p| EFL200 75p| PCF86  60p|TT21 £5-00§AF 195 BFY 51 0A 79 OC 140 2N 2147 12476 45p{50C5  60p  MWi3-35
EABC8040D | y135 gp.50|PCF200 75p|U25  85p [ AF 126 BFY 52 0401 0C 170 9N 2411 12AT7 40p|50CD6G 3
EAF42 75D |gy3y  mop|ECF201 75p{U28  75p | AF 127 BFY 99 OA 200 oC 172 2N 2989 12AU7 35D £110| VOR139A
Egg}w 51388 EL3§ 80p ggl}:ggé ggp U27 gsp AF 139 BSY 27 OA 202 OC 200 2N 3053 12AV6 5gp 75 B 517»4510 R 00
f . D| U191 Y5p 124X7 35p|75C pi3BP1 £4-
EBO4L" 75 vy ﬂs%g PCF805 90b|Ugpl  73p 12BA6 45p|76 75p(88D  £9-06
EBF80 40p 57y gop ECFS06 750/ aBCse  |ures 45pjiks  40p] — VL, AT, 6BGSG 90pl6HG  40p| 12BEG6 50p|78 70p|88T 2800
EBFB% 50p EIss  55p| ECE808 80p 40p |UFS9  50p|1S4 30p Pl dd 25° 6BJ6  85p|6J4WA 12BH7 50p|80 75p|88L  £9-00
EBFS9 40P|prgs  g0p|CCH200 800 UAF42 85p [UL41 70p|1T4  80p| Please a 7 |6Ba7a 60p £1-95( 1208  55p|85A2 75D
EC52  85p|prss  gop|ECLSL 550 UBC41 60p |UL84 4Cp|1X24 75D to all orders |6BE7 £1:20(6J5 65p] 12E1  £3-50)723a/b £5-06 .
BOCS8I 400755 45p|ECLS2 40bipppee 40p [UY41 45p|1X28 75 BW6 £1-00|6J56T 50p| 12K5 £1-10{803  £6-00|Special
ECC82 35p E1%0 45 PCL83  65p|yypFgg 40p |UY85  40p|2D2 p|5Y8GT 60p 6AQ5  4bp|6BW7 £1-09|6J6 30p| 12K7GT 50p|805  £14-00| Valves
ECC83  35p Eifod gon LOL84 45D oynyp."s) 5o | VR105/30  |2Kas £9 oo 573 80p|BAQ5W 70p[6C4 40pi6J7 60p| 12K8GT 70p|807 85p | CV239
ECcs4 3bp| BLODY 80D/ PCLSG  50p|ppry; 70p 5p|3A4  60p|5Z4 SOpIGASG 80p | 6C6 50p(677G  40p| 12Q7GT 70p 813  £6-50 £45-00
ECcss 40p| EMaL 50 |EOL8O5 80D| e, gsp | VR150/30  |3D6  40p|5Z4GT 55p|6AT6  80p 6CB6  50p|6K6GT 80p| 12SATGT  |866A £1-20| M503-2J42
ECC86  90p EMs4 40§ PFL200 %0p|sones 75p 45p {354 40p|6AB7 60p|6AUG 40p|6CHS6 £1-45,6K7  55p 70p|9314A £6-00 £42-00
88 S0p BL3G 80D e wgp |XO1M £1.40/3V4  85p|6ACT  60p|6AVE 45p|6CL6  75p|6K7G  30p 128G7 55p 954 50p| K301 £7-00
ECC189 70p|EM87 £1:00/PL81  50p P 1X66 85p| 58/254M 6AHS 70p{6AX4GT 8D6 55p|6K8GT 50p| 12847 §55p (955 50p KRN2A
ECF80 40p|EY51 45p PL82  45p|UCHS1 45p |z8gou £450|6AK5 40p 75p|6EAS  85p|6K25 £1-00 12Y4  40p|958 50
ECF82 4 EY81 45|PL83  45p|UCL82 45p £2-70 | 5BL55EM 6AKS 40p/6AX5GT |6F7  £1-10\6L6  £1-90] 1487 £1-00{957 505! 0V4-250
ECF801 75p | EY86  40p|PL84  45p|UCLS3 65p |Z801U £2-70 £4-50|6AL5  30p £1-00{6F8G  78pi6L6G  g0p| 19AQ5 65p{1305  20p £18:00
ECH35 EY88  b0P|PL504 80p UF4l  70p |Z900T £1-20|5R4GY 90p|6AL5W 55p|687 70p{6F23  90p|6L7G  40p| 19G3 £8:00{1629  70p| TY4-500
21-40/EZ40  70p PL50S £1-00 | UF30  85p |1A3 55p|5U4G  50p|6AM6 60p|6BA6  35p|6F32  75p|68A7  50p| 19G6 £6:60(2051 £1-00 £30-00
ECH42 80p|EZ41  75p|PL509 £1-85 1Li  25p|5ViG  55pIGANS 45p|GBEG  40pioF3s 5550 esavaT 4op 19H5 £1400/5933  £3-00! 7254 £23-00
ECH81 35p|EZ80  80p|PL802 £1-75 20P3  60p|6057  75p|2J/192
ECHS83 46p|EZ81 30p|PY33 60p MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME, 20P4  £1-10{6060 70p £140-00
ECHS84 46p|GY501 75p!/PY80  40p MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valver. UK.
UK Postage £1-82 17p, £2-£8 30p, £3-£4 40p, Over £5 free. C.0.D. 50p extra. VALVES AND TRANSISTORS
Telephone enquiries for valves,
transistol;s. etrrt,..ugs‘e)tsagiig 749 3934;
trade and expol 3
A lot of these valves are imported and prices
vai -
1 Chanae Briees Tor miw srotic e weasmedein, Colomor (Electronics) Lid.
170 GOLDHAWK ROAD, LONDON W12,
Open 9-12,30, 1.30-5.30 p.m. Closed Saturdays

Low cast cirgujt
assembly

b assembly
boards plus
500 solder pins

{Approx )
\ﬁ -
».o; b - ONLY
K‘ 9“' \A S
Q Qﬂw#_,.- inc. VAT
o% .32 and post
?‘ _‘,?4"'6 and paukmg
A" Lektrokit’ offers you a s

-+"re-usable Circuit Assemby kit
»'yaI a price you can afford. Designed
for double sided circuitry, these unique
assembly boards and pins are
continuously re-usable —cutting your
development time and material costs
With the "Lektrokit’ system, circuitry ¥
is so simple to modify time and éﬁ"

time again.
Send cash with order to-

I“ LEKTROKIT LTD.

Trade enquiries invited

Tratford Road, Reading, Berks, RG1 8JR
516

PW Clock Constructors—
See starred % items

CLOCK COMPONENTS

*AY51224 4 digit clock IC £4.25
*DLTME 0-3” Red Common Cathode LED—Pin-for-pin direct
replacement for MAN only 85p

MAN3M 013" Red CC LED 4&p FND500 0-5 Red CC LED £1-50
*CRYSTAL TIMEBASE K!T: Will provide stable 50 cps for
clock IC's, incl. AY51224, giving time accurate to a few seconds
a month; contents: smail PCB, 32,768 kHz Xtal, 3 CMOS IC's.

trimmer, C's, R’s, IC sockets £6-40
6 DIGIT ALARM CLOCK KIT—contains all components neces-
sary, except for the case, to build a 6 digit alarm clock with bleep
alarm, snooze function, intensity control, 0-3” LED's £19-°86

*SOLDERCON iC PIN SOCKETS

The sensible method for lowest cost sockets for IC’s, displays, CMOS,
TTL (nylon supports avaitable if required. Samples encl. with any pin order)
Strip of 100 for 50p 400 for £2. 1000 for £4. 3000 for £18.50.

LSt Sockets (Soldercon Ping with nylon supports) 24, 28 & 40 pin: 30p ea,
20 way colour-coded Fiexible Flat Cable £1 per metre; £8-50 per 10m.

RCA CMOS PRICES ARE DOWN

Widest stock range in UK—at the new manufacturers' 1 off prices.

CD4000 017 | CD4021 0-83 | CD4039 7-47 | CD4057 20-35 | CD4082 0-18
CD4001 0:17 | CD4022 0-79 | CD4040 0-88 | CD4059 10-64 | CD4085  0-57
CD4002 0-17 | CD4023 917 | CD4041 0-69 | CD4060 0-92| CD4086 057
CD4006 6-87 | CD4024 ©¢:64 | CD4042 0-69 | CD4061 16-43 | CD4093 0-66
CD4007 0-17 | CD4025 0-47 | CD4043 0-83 4062 7-33| CD4035 0-86
CD4008 0-79 | CD4026 1-42 | CD4044 ©-77 | CD4083 0-90 | CD4093 1-50
CD4009 0-46 | CD4027 0-48 | CD4045 1-15 | CD4066 0-58 | MC14501 9-32
CD4010 9-46 | CD4028 0-74 | CD4046 1-10 | CD4068 0-18 | MC14502 0-65
CD40i1 0-17 | CD4029 0-94 | CD4047 0-74 | CDA4069 0-18 ! MC14508 4-20
CD4012 0-17 | CD4030 8-46 | CD4048 0-46 | CD4070 0-18 : MC14510 1-26
CD4013 0:46 | CD4031 1:81| CD4049 0-46 | CD4071 0-18 MC14511 -85
CD4014 0-83 | CD4032 0-88 | CD4050 0-46 | CD4072 0-18 MC14518 163
CD4015 0-83 | CD4033 1-14 | CD4051 0-77 | CD4073 ©0-18 MC14520 1-03 .
CD4016 0:46 | CD4034 7-83| CD4052 8-77 | CD4075 0-18 14528 087
CD4017 0-83 | CD4035 9:97 | CD4053 €-77 | CD4076 1:27 MCi4553 407
CDA4018 0-83 | CD4036 7-47 | CD4054 0-95 | CD4077 0-18 MC14566 1-21
€04019 046 | CD4037 0-78 | CD4055 1-08 | CD4078 0-18 MC14585 1-45
€D4020 0-92 | CD4038 0'88 1 CD4056 1-08 | CD4081 ¢-18 . MM74C14 1-16

RCA 1975 CMOS Databook: Pin-Outs, 400 pages of data, 200 pages of
circuits, applications and use £2-30 (No VAT) + 37pp & p.

ADD VAT at 8% (higher rate does not apply to any of abaove).

15p p & p on orders under £3—Despatch is 1st Class Post BY RETURN!
Pnce List sent FREE with any order, or on request (an sae helps).

Official orders welcomed (written or phoned)~-Unlvs, Polys, Govt, Cos. etc.
Expost orders: No VAT, Add 35p (Europe) 70p {overseas) for Air Mail p & p,

SINTEL, 530 Aston Street, Oxford. Tel: 0865 43203

Practical Wireless, October 1975
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SINCLAIR

1620

AMPLIFIERS
SEND SAE FOR FREE DATA BOOKLET

1C20 10+10W stereo amp.
kit with free booklet and
printed circuit £8-58

PZ20 power supply kit for
above £5-91

VP20 volume, tone control
and preamp kit £6-56

SINCLAIR CALCULATORS
**¥This months snip. Get the Sinclair Cambridge

Memory Calculator at the same price as the
normal Cambridge. Only £44-20%%k¥¥F¥xkkxskk
CALCULATORS

Cambridge £11-20
Cam. Memory £11-20
Scientific  £14-10
Oxford 100 £10-37
Oxford 200 £15-90
Oxtord 300 £22-88

MAINS UNITS
For Oxford Series £3-69
For Cambridge, Cam. Mem. and Scientific £3-95

FERRANT! ZN414

iC radio chip with data £1-69, Also available kit
of extra parts to complete a radio £3-38. Send sae
for free leaflet,

SINCLAIR PRGJECT 380

AFU £8:31  FM Tuner £14-9%

Stereo decoder for above £9-69
Transformer for PZ8 £5-16

Sterco 80 £14-91

Project 805 £38-22

Project 8055Q £46-65

Project 80 Quadraphonic decoder
£20-97

BATTERY ELIMINATOR BARGAINS
6-WAY SPECIAL ~~

The most versatile battery
S

eliminator ever offered. Swit-
chedoutput of 3, 4%, 6, 71,0 F

and 12V at 500 mA £5-45.

3-WAY MODEL

Switched outputs of 6, 74 and

9V at 250mA with unique 4 way
multi jack plug and socket out- by
put connecior £3-55.

RADIO MODELS

S0mA output with poppett

battery connectors for transis-

tor radios etc. 6V £3-86. 9V

£3-88, Double 41+45V £4-43, £
6+6V £4:43. 819V £4-43. .
TAPE RECORDER MAINS UMITS-
73V output complete with 5 pin DiN plug to 1un
cassette tape recorders from the AC mains £4-61.

HEAVY DUTY MODELS
500mA, British made to very high standards, Our
g:s; buy suggestion. 6Y £4-90. 73V £4-80, 9V

SINCLAIR iC12

6W IC power amp
and preamp with 44
page bookiet and
printed circuit £4-1¢

SWANLEY IC TOMORROW
Similar to above, 16W into 15 ohms, but ne printed
circult £2-12.

SEND SAE FOR FREE LEAFLET ON BOTH

$-DECS AND T-DECS
§-DeC £2-34
T-DeC—N/A

H-DeC A—N/A

1-DeC B—N/A

iC carriers:i—

16 dil: plain—N/A N
With socket £2-21

10 TOS: plain £1-09. With socket £2-08

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ,

Prices include post and VAT. N
Official_credit orders from schools etc welcome,
No VAT charged on overseas orders.

All prices are special offers.

Brachure
i Mewy

Whethe

~ prufesslonal,

ar amdzeur, Lhed
ci elekkcunics can
ub d nuw nprld T

CROFTON don't just sel kits, we offer you a technical
back up service to ensure your success

The following 15 @ selection of some of the more popular kits

Mullard CCTV Camera

PE. CCTV Camera

PE Rondo Quadraphonic
Four Channel Sound
{Designer Approved )

Electronic ignition

Electronic Flash

PW Tele-Tennis Game

UHF Modulator

Bench Power Supply

Wobbulator

All ET! Top Projects

Many of the Elektor Projects

TR R IVETEVE R VYRS

NOTE PCBs for most pubhished projects avalable to order

CROFTON ELECTRONICS LTD

Dept B 124 Colne Road. Twickenham Middx 01 898 1569

e I Wy vy BT ||
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SHORT-WAVE
KITS

H.A.C.

WORLD-WIDE RECEPTION

e

Famous for over 35 years for S8hort-Wave Equip-
ment of quality. “H.A.C.” were the Original
suppliers of Short-Wave Receiver Kiis for the
amateur constructor. Over 10,000 satisfied
customers—including Technical Colleges, Hos-
pitals, Public Schools, R.A.F., Army, Hams, etc,

1975 “DX” RECEIVER
Complete kit—Price £5-50 (incl. p. & p. & V.A.T.).
Customer writes: *Australia, India and America
at loud volume."—"[ have now heard over 300
stations including many Amateurs. I have
received 32 Q.8.L. verified reports—irom all
continents. An amazing one-valver.'
This kit contains all genuine short-wave com-
ponents, drilled chassis, valve, accessories and full
Instructions. Ready to ble, and of course,
as all our products—fully guaranteed. Full range
of other 8.W. kits, including the famous model
K plus’ (illustrated above). All orders despatched
within 7 days. Send now ifor free descriptive
catalogue of kits and components.

Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O.BOX No. I6. EAST GRINSTEAD,
SUSSEX RHI9 3SN

Everest Instruments Ltd.

34, Shakespeare St., Nottingham.
Tel. (0602) 45466

All prices qu[oted include p. & p., & VAT, min. order
nly.

£1, CWO only.
Transformers
All 240v 50hz primaries

Voits Amps £p
63 1-5 1-83
63 30 2:08
§:0 1i-0 1-33

12:0 05 1-83

120 15 2:09

12:0 30 3-02

6-0-6 0-5 1-96

9-0-9 0-5 1:96

9-0-9 10 2:23

10-0-10 2:0 3-00

12-0-12 10 223

12-0-12 2+0 313

12-0-12 3-0 4:32

15-0-15 10 2-38

15-0-15 2-0 3:78

18-0-18 2-0 4-32

20-0-20 1.0 3-03

20-0-20 2-0 4-32

30-0-30 1-0 4-32

0-10-12-14-

- 4-0 4-58
0-12-15.20-

24-30 2:0 4-45
0-5-20-30-

40-60 2-0 6-54
Buik tape eraser 353
15-8-3 ohm 12 watt

matchin 11
Transistor driver

41141 0-27
P.C. Board
Single sided fibre

glass 0:70 sq ft
Doubie sided fibre

glass 1:00 sq ft
Cut in multiples of &”
i.e. 6 x6 6x12, 12 x 12,
12 x 18, etc.

Clrcuit etchant 250ml 055
1 Ib ferric chloride  0-50
250ml plastic boitles 0-16

10 x 6 EMi
8 ohm 20 watt

18 x

8 EMI

8 ohm 20 watt
13 x 8 EM!
8 ohm 25 watt

Semiconductors
Diodes

400mw zeners
3v to 33v

Silicone bridge
rectifiers

2a 50v rms

2a 100v rms

Thyristors
1a 100v piv
1a 400v piv
3a 400v piv

Triacs

2a 400v piv
6a 400v piv
10a 400v piv
Diac

Linear |.C's

709P 8p D.LL.
741P 8p D.1.L.
748P 8p D.I.L.

74 series T.T.L.
7400

7 segment led
numeral display

16p D.1

D.L.L. sockets
B pin

14 pin
16 pin

7:38
675
7-84

47p

Speakers £p
3” Goodman tweeter
8 ohm 51CD4 1-47
3” Audax twester
8 ohm 15 watt 1-60
§” Audax bass
8 ohm 10 watt 323
6%” Audax 8 ohm
5 watt 2-95
64” EMI d/cone
8 ohm 10 watt 3-59
8 x 5 EMI d/cone
8 ohm 10 watt 387
8” Celestion d/cone
8 ohm 10 watt 2:78
Efectrolytics. Tubuiar with
stated.
Mfd. Volts
47 4
330 4
68 6-3
470 6-3
1000 §
25 10
47 10
220 10
330 10
15 16
33 16
68 16
220 16
220 16
330 16
1000 16
10 25
22 25
47 25
100 25
150 25
200 25
1250 25
5000 25
1000-+1000 30
25 30
68 40
16 40
100 40
1000 50
1 63
47 63
10 63
32 63
800 63
2500 63
4700 63

axial leads except where

Pence
7

-

B
PR DO NN AO N D~ O~ LDy

single end p/c fitting

single end p/c fitting

single end can
single end can
single end can
single end can

singie end can

single end can
single end can
single end can

www americanradiohistorv com
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GIRO NO 331 7056.  Access accepted.
. P. & 5p on orders below £5 PLEASE ADD AN EXTRA 5% YAT EXCEPT ON TEST METERS, AND YEROBOARD

(except net items) . - o
Exporc Order enquiries welcome (VAT free) SPECIAL RESISTOR KITS (Prices inciude post & packing)

- 10E12 W KIT: 10 of each El2 value, 22 ohms—IM, 2 total of 570 (CARBON FiLM 5%), £3-85 net
fficial Orders accepted from 25E12 W KIT: 25 of each El2 value, 22 chms—IM, a total of 1425 (CARBON FILM 5%), €9-00 net
Educational & Government Departments ’
ALL PRICES INCLUDE VAT AT 8% Due to current world shortages, resistor kits may contain some wattage and value substitutions.
MULLARD POLYESTER CAPACITORS C280 SERIES | RESISTORS
250V P.C. Mounting: 0-01uF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 3ip. 0-068uF CF—High Stab Carbon Fllm. 5% MF——High Stab Metal Film, 5%-
0-1uF, 44p. 0-I5uF, 5p. 0-22uF, 6p. 0-334F, 8p, 0-47uF, 10p. 0-68uF, V3p IuF, W. Type Range 1-99 100--499  500-999 1000+  Size mm
PEaR T BT iE g 1
MULLARD POLYESTER CAPACITORS C296 SERIES & : : y2x kS,
400V: 0-001uF, 0-0015uF, 0 oonu oossu 0-0047F, 3p. 0- ooeaus 0-0luF, | 3 CF 22-IM ! 0-80 0-65 0-60 3:5xl6
0-0i54F, 0 2zur 0,033uF, 0-0474F, 0-068uF, O-1uF, 4ip. 0-15uF, 7p | ¥ ME 10-2M7 2 IFed 1-4 12 3x
ol 3 St PEwm 3o Ik fae
3 : > -6x1
I6OV - QluF, 0-15uF, OOII;AF Jip 0- 047uF Q-068.F, 4p.0 |uF, 41p. - I1SuF, $ip. 2 MFE l0-i0M 15 3.52 3.08 275 8x17 5

0-22uF, 6p. 0-33uF, 7p, 0-47uF, 9p. 0-6BuF, 13p. I1uF, 15p -
MINIATURE CERAMIC PLATE CAFACITORS (Price in pence each).

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, {80, 220, 270, 330, 390, 470, VALUES AVAILABLE—EI2 Series only.(Net prices above 100.)
560, 680, 820, 1K, 1K5, 2K2. 3K€3. 4K7, 6K8. (uF} 0-01, 0-015, 0:022.0-033, 0047,
24p. each. 0-1, 30V, 5p. PRESET SKELETON POTENTIOMETERS
POLYSTYRENE CAPACITORS I6CV § Yo MINIATURE 0-25W Verucai or horizontal 7p each 1K, 2K2,

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300 | 4K7. 10K, etc. up to IM Q
h '4700, 6800, 10,000, 41p. SUB-MIN'0-05W Verucal 100 Q to 220K Q 7p each.

(P.W.) LEIGHTON ELECTRONICS CENTRE,
59 NORTH ST,, LEIGHTON BUZZARD, BEDS.
Tel.: LEIGHTON BUZZARD 2316 (STD. Code 05253)
CATALOGUE No. 4 20p

Miniature Mullard Electrolytics | VEROBOARD 01 0:15 POTENTIOMETERS

o 24 x 57 36p 36 Carbon Track 5K Q to 2M Q, log or lin (and IK lin). Single, 17tp Dual Gang 48p. Log single with

:gﬁ: gg¥ ;g Ilggﬁ; %gy, |;= 2£ x 33" 33: 25= switch 28p. Slider Pots. IOK 100K, 500K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55p.
Hie =H
TRAEI6W IR |I3OLE 1OV e s {ip 4> | DIoDES [PLUGS. LECTROLYTIC CAPACITORS. Tubular & Large Cane
PR VIR L s WL TR top op | IN400] tip [DIN 2 Pin 12p GEINT: 1138, 2725, 4[35, 47710, 5125, 8125, 10/10, 10/50, 16/25,
dOup dov T ZRuEEN oo 31 % 57 (Plain) 2 19p | IN400274p 3 Pin I3p | 22/63,25/25, 25/50, 32/25, 50/25 |00/|o | 0125 '7p. 50/50, Bp.
6-B“F eIV 1" 220“ lev &b ] 24 x 317 (Plain Z lép | IN4003 9p {5 Pin 180° 16p 100750, 200/25, 10p. 25050, 500/10. 8p. 500/25, 17p.
1 (5 eV 1" 210“: &3V zsp 5°x 32" (Plain) — 29p | IN4004 90p | Std. Jack  20p | 500/50, 25p. 1000/10. 17p. I000/25 ‘25p. 1000/50, 40p. 2000/10,
lg“: &3V 19 JJOMF eV |4l': Insartion tool 73p 73p | IN4005 12p 25mm|ack 13p | 20p. 1000/100, £1-10. 2000/25. 35p. 2G00/100, £1°20. 2500/25,
ISﬁF l6v 1: JJOﬂF 63V 28p | Track Cuteer S6p 56p Im;?gG I;p SOCKETS 7p | 38p. 2500/50, 68p, 5000/25, 69p. 5000/50 £1:20,
ISuF 63V T7p 470uF6-4 gp | Pins, Pke. 50 22p 22p IN916 1: DIN 2 Pin_ 10p :.'0:) \’IO%LT. 4/[30500, szgpioelzso 23p. 100/100 27p. 16/350, 35p.
40V 1] 27p. ‘2! 2.

ﬁﬁ; ;g:// ;: ggﬂ; 16V ﬁ: TRANSISTORS %’k!s“ 123 5 PanIZO" :gs METALLISED PAPER CAPACITORS
22uF 63V 7p 680uF 40V 28p | ACI27 21p BC2I2L I13p | OA47 9p | Sed. Jack  I8p | 250V: 0-05uF, O-IuF. 6p. 0-25, 6p, 0-5uF, 7ip. IuF, 9p. S00V:
R2uF oV 7p IOOOpF 16V 25p | ACI28 22p BC2I3L 13p | O A8 I|:~ 2!5m]r:|cjack I3= 0-025, 0 Oél 6p. 0-1.6p. 0~25 7ip. 0-5, 9p. 1000V: 0-01,
§§ﬁ§ VL }gggﬁﬁgi‘(, }g: 8SI1 in BealaL 18p | 0A200 8p | Phono 76 1 12p. 0-022, 13p. 0-047, 01, 19p. P32, 28p. ©.47, 36p.
47uF 10V 7p ISOOuF ley 189 BCI0S 13p OC7i 13p PLEASE NOTE OUR NEW ADDRESS NEW KIT
47uF 25V Tp  2200uF 10V BCl48 13p OC8I 17p | Our new Electronics Centre is now open in Leighton Buzzard )
47uF 63V 8p JJOOpFé 4v 139 BCl49 I3p OCI70 29p | and all callers are welcome. As well as our normal stock of over 5E12 W Metal Film.
68uF 16V 7p BCl82L IJP 2N2926 13p | 2000 product lines, we have a large range of surplus equipment, | 5 each valus 100Q-1M,
?gnge?\OIV l;: Eggit :2: IN3702 14p ?3' ains, Calculators, etc. OPEN & DAYS 9 to 5 (shut 12.30 to total of 305 £3-75 net.

MULTIMETER U4323 MULTIMETER U434} O
22 Ranges plus AF/IF Oscilla- 27 Ranges plus Transistor Tester. » O
tor 20,0000 'Volt. 16,7000 /Volt. Overload protected O X
Vde—0-5—1000V in 7 ranges Vdc—0-3—900V in 8 ranges, 66 PAGES . :

Yac—2-5—]000V in 6 ranges Yac—|'5—750V in 6 ranges. i e
1d¢e—0-05—500mA in § ranges Idc—0-06—600mA in § ranges. 3000 ITEMS -
Resistance—5Q—IMQ in 4 lac—0-3—300mA in 4 ranges. G
ranges. Resistance—2KQ—2MQ in 4 ranges. §
Accuracy—5% of F.5.D. Accuracy—dc—21%. ac—4% of F.5.Df 600 PICTURES
OSCILLATOR—-I KHz and 465 L hfe—10-—350 in 2 ranges.
KHz (A. M.) at approx. | Volt. Size—I| 15 x 215 x 90mm.
Size—160 x 97 »x 40mm. Complete with steel carrying
Supplied complete with carrying case, test leads, and battery.
case, test leads and battery. PRICE £11-88 net p & p 50p.
PRICE £8-64 net p & p 50p. 4323 U434 & O

MULTIMETER U4324 MULTIMETER U433 O O
34 Ranges. High sensitivity. 33 ranges. Krife edge with mirror scale. O
20,0009 /Volt. Overload protected. = 20,0000 /Volt. High accuracy. mVde—75mv .
Yde—0-6-—1200V in 9 ranges. - Vdc—I| - 5—600V in 9 ranges.
Vac—3—900V in 8 ranges. Vac—I[ -5—600V in 9 ranges. =
{de—0-06—3A in 6 ranges. |dc—60-~120 microamps in 2 B
lac—0-3—3A in 5 ranges. ldc——0-6—1500mA in 6 ranges. g D
Resistance—250—5MQ in 5 ranges tac—0-6—1500mA in 6 ranges.
Accuracy~—dc and R—21% of F.5.D. Resistance—IKQ—IMQ in 4 ranges
ac and db—4% of F.5.D. db scale 10 to + |2db. O
Size—167 x 98 x 6Imm, i Accuracy—dce—13%, ac—24%, ARD TO
Supplied complete with storage case, Size—I|15 x 215 x 90mm.
test leads, spare diode, and battery. Complete with steel carrying case,
PRICE £10-64 net p & p 50p. test leads, and battery.
U4324 PRICE £14-90 net p & p 50p.

SEND NOW!|
YOUR SINGLE SOURCE FOR
THE EASY-BUILD ORGAN

We are the only manufacturers supplying the easy-
build organ complete. Full after sales advice given.

it is wew! it's News!
it is wew! it's NEWS:
Pocket size medium wave signal generator. Can
align, trim and tune I.F.Ts and M.W. bands. Variable
frequency. Can also be used as SIGNAL INJECTOR.
Price £ 3.50 by post parcel.

Send bank draft with order. J

5
>

Pen sized. fully transistorised handy signal injector.

St U d iU E l E Bt " n ni Bs Covers 1000 Hz. with harmanics upto 30 MHz,

Helps trouble-shoot any tube or transistor audio,

LTD I.F. and R.F. circuitry. Price £ 3.00 4
PO BOX 18 HARLOW CM18 6SH ESSEX WHOLESALE ENQUIRIES WELCOME
HARLOW (STD 0279) 416771 — T T X DOR
New catalogue now available on receipt of S.A.E. E]. MO PLEASA g uA DO
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SUPERSOUND i3 HI-FI MONOC
AMPLIFIER

A superb solid state audio ampli-
fier. Brand npew coniponents
throughout. 5§ silicon tran-
sistors plus 2 power output
transistors in push-pull.
Full wave rectification,
QOutput approx. 13
watts r.m.s. into &
ohms. Frequency re-
sponse 12Hz 30KHz +
8dh. Fully integrated
pre-amplifier stage with
separate Volume, BHass boost
and Treble cut controls. Suitable
for 8-15 ohm speakers. Input for
ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3” high x 6” wide x 74" deep. AC
200/250V. PRICE £15-00. P. & P. 65p.

EO AMPLIFIER

A.C. 1nains
200-240 .
Tsing
heavy duty
fully isola-
ted  mains
transform -
er with full
wave recti-
fication
giving ade-
1ate
attoothing with negligible hum.

Valve liue up:- 2 .. BECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cat. A dual volume control is used, Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted.at the rear of the chassis.
Input eensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
rnircuit, allows high voluine levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
117w x 4”d. Overall height including valves 5”. Ready
built & tested to a high standard. £12-50. P.&P. 85p.

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fuliy smoothed D.C. outputs giving
6v. and 74v. and 9v. and 12v. at 1 amp on load.
Fitted insulated output terminals and pilot lamp indicator.
Ha.udxmer ﬂnéﬂh metal case overall size §” x 3§” x 21",
Ready bulltend
tested. PRICE £6-35 P.&P.55p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. b4 in. wide. Our price £1-30 yd.length. P. & P. 30p
per yvd. {min. 1 yd.). 8.A.E. for samples.

HARVERSON'S SUPER 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. 35 watts.
Volume and tone controls. Chassis size only Tin. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested wltb good quality output transformer. £5 .00
FEW ONLYl

& P. 60p BARGAIN PRICE
High grade mains transformer with grain orientated
la.mma,tion. Primary 200/240 Becondary 18-5 volts at
-6 amps and 4-6 volis at 0-3 amps 8ize 27 1x 23" wx
2” d overall. £1-40 plus 35p P.

BRAKD NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10~15-20-25-30-35-40-60v.
half wave at L amp. or 10-0-10, 20-0-20, 36-0-30v. at
2 rmps full wave. Size Sm long x 3%in. vnde % 8in. deep.
Price £2-75 P. & P.

MAINS TRAKSFORMEB For power supplies.

Pri. 200/240v. Bec. 9-0-9 at 500 mA. £1-35. P. & P. 30p.
Pri. 200/240v. Sec. 12-0-12 at 1 amp. £1-50. P. & P. 30p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £2-20. P. & P, 40p.
3 VOLT RELAY

100 m/A single pole normally closed. 2 for 80p+- 15p P.& P.

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and saitable for
use with valve or transistor equipment. $-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz—26KHz. Gain 26dB. Solid encap-
sulation size 13” x 1}” x $”. Brand new complete
with instructions. l’rice 1 368p. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000's of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post 7p.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enioy fabulous stereo radio at this
fabuious low introductory price!

Designed and styled to match our 10 4 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
grain, low noise IF stages. Automatic frequency control to
“lock-on’ station and prevent drift. IC stereo decoder
for maximum stereo separation. L.E.D. for stereo beacon
‘indicator. Nominal output of tuner 100mV. Approximate
size 12}” wide x 8” deep by 24" high. Supplied ready
built, fuliy tested and fully guaranteed (not available in
kit form).

4

Price £27-50 Post and Packing £1-00.
STEREO-DECODER _
8IZE 27 x 8” x }” ready built. Pre- 17 z
aligned and tested. Sene. 20-560 mV
for 9-16V neg. earth operation. Can
be fitved to almost any FM VHF radic
or tuner. Stereo beacon light can he i et
fitted if required. Full details and o
instructions (inclusive of hints and 9 &
tips) supplied. £6-25 plus 15p. P. & P. H ﬂ .t
Stereo beacon light if required 45p |n o
extra. - —
SPECIAL BARGAIN OFFER!

Limited number of B8R C129/123 Auto Changer De
Luxe with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £11-00 +p. & p. 60p.

LATEST Hi Sensitivity Uni 1 slim-line

ser microphone as used by many professionals. Very low
acoustic feedback. Available hi impedance or low im-
pedance. State which required. £16:25 plus 25p P. & P
LATEST ACOS GP91/18C mono compatible cartridge with
t/o7gtylus for LP/EP{78. Universal mounting bracket.
£1- P.

CERAMIC STEREO CARTRIDGE. Universal Mounting
brackets and turnover stylus. 70mV per channel output.
ONLY £2-08 + 15p P. and P.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Bapphire 78.
ONLY £2-62 P. & P. 10p. Also available ﬂtted with twin

Diamond T/O stvlua for Btereo LP. £3-18, P. & P. 15p
LATEST CRYSTAL T/0 STEREO I UOMPATIBLE
CARTRIDGE for EP/LPjSterec/78. £1-98 P. & P. 15p.

LATEST T/O MOKO COMPATIBLE CARTRIDGE for
playing EP/LP[78 mono or stereo records on Imono
equipment. Only £1-75, P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Beparate Bass, Treble and Volume controls.
Complete with output transtormer matched for 3 ohin
speaker. 8ize 7in. wide x 3in. deep x 6in. high. Ready
built and tested. PRICE £6-50, P. & P. 75p.

ALBO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7-75, P. & P. 75p.

HI-FI LOUDSPEAKER SYSTEM MK 1I

Beautifully made, simulated teak finish enclosure
with atitactive slatted front. 8ize 161” high x 103”7
wide x 9”7 deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13”7 x 8” bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Ohm impedance (state which).

OUR PRICE £11.25 cach carr. £125.
Cabinet Available Separately £6-25, Carr. £1-10.
Also available in 8 ohms with EMI 13”7 x 8” baes
speaker with parasitic tweeter £10-00, Carr. £1'25.

HARVERSONIC SUPER SOUND
10 - 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amphﬁer Kit, Uses 14
transistors mdudmg S:licon Transistors in the first five
stages on encl. ¢hannel r fing fn wven lower noise,
level with 1mpr(n el e egratod pre-amp with
Bass, Treble and two ntruls. Suitable for use
with Ceramic or (rvstal cartndges Very simple to
modifv to suit magnetic cartridge-—instructions included.
Output stage for any speakers from 8 to 15 ohms. Compact
design, all parts supplied including drilled metalwork
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, boits—no extras to buy. S8imple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specification; Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response £3dB 12-30,000 Hz Sensitivity:
better than 80mV into 1MQ. Full power bandwidth:
4:3dB 12-15,000 Hz. Bass boost approx. to 4:12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power reqmrements 35v. at 1-0 amp.
Overall Bize 12”w. x 8”d. 3"h.

Fully detailed 7 page constructmn manual and parts
list free with Kit or send 25p plus large 8.A.E.

AMPLIFIER KIT £1500 P. & P. 50p
{Magnetic input components 33p extra)

POWER PACK KIT . £535 P. & P. &bp
CABINET £5-36 P. & P. &5p
{Post Free 1! all units purchased at same time)
Full after sales service
Also available ready built and tested £32-50. Post Free.
Note: The above amplifier is suitable for feeding two mone
sources into inpuls (e.g. mike, radio, twin record decks, elc.

and will then provide mizing and fading jucilities for med-
ium powered Hi-Fi Idiscotheque wise, ele.

8-VALVE AUDIO

AMPLIFIER HA34 MK I
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaesis, size T4"w. x 47d. x

7h, Incorporates ECCSS,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former tched for 3 o
speaker. Separate valume control and now with improved
wide range tone controis giving bass and treble lift and
cut. Negative feedback line. Output 4§ watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £7-75. P. & P. 70p.

HSL “FOUR» AMPLIFIER XIT. Similar in appearance
to HAS34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc £8-50
P. & P. T0p.

10/14 WATT HI-F1
AMPLIFIER EIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull

LOUDSPEAKER BARGAINS
5in. 3 ohin £1-45, P. & P. 15p. 7 x 4in. 30hm £1-69, P. & T.
25p. 10 x 6in. 3 or 16 ohm £2-50, P. & P. 35p. EIM.I.
8 X 5in. 3 ohm with high flux magnet £2-068, P. & P. 25p.
E.M.I. 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm 2412, P. & P. 35p.
E.MI. 13 x 8in. 3, 8 or 15 ohm with inbullt tweeter
and crossover network £5-50, P. & P. 35p.
E.M.I. tweeter. Approx. 3¢”. Avm]able 3 or 8 or 15 ohms,
£2-00 + 25p, P. & P.
BRAKD NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 13w. H/D Speakers, 3, 8 or 15 ohms. State
which, Current production by well-known British maker.
Now with Hiftux ceramic ferrobar magnet assembly £8-50.
Guitar models: 30w £8-95, 35w, £10-50, P.&P. 75p.

Super

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 wouund output transformer to
match 3-15 Q) speaker and 2 independent volume controls,
and separate bass and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. 8imple instruction booklet
25p -+ SAE (Free with parts)’ All parts sold separately,
ONLY £12-00 P. & P. £1:00. Algo available ready bailt
and tested £18-50 P. & P. £1-00.

8 Ref E and
Designers, covering b them ist. h ter-
istics, diode and transistor equivaients. Many thousands
of up to date Eurovean types lsted.

Diode Equivalents, £1-00; Transistor Equivalents, £1-20;
Transisior Characteristics, £1-40; POST FREE All three
together, £3-20

NEW ISSUE
Thyristor, Triac. Diac ete. encvclopedias£1.70, Post Free

8 pole 3 way 2 bank low loss Yaxley type switches 11"
sections. Btandard spindle. 2 switches 75p < 15p P. & P.

“POLY PLANAR” WAFER-TYPE, WIDE RAKGE
["ELECTRO-DYNAMIC SPEAXER

Bize 1137 x M4 H” x 1&” deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz, Can be mounted on ceilings,
walls, dooTs, under tables, etc., and used with or without
basBe. Send 8.A.E. for full details. Only £7-68 each.

P. & P. 60p.

NOW ALSO AVAILABLE: 87, 10 watlts, r.m.s. 20 watt

peak 40Hz-20,000Hz, Overall depth 1”. Ideal for Hi-Fi
or for use in cars. £5-18 + 40p P, and P.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matchlng
impedance 8-16 ohms. Easily converted for Mono.
PRICE £4 05, P. & P. 25p.

l Prices include VAT at Current Rate

Open 9.30-5.30 Monday to
Friday. 9.30~5 Saturday
Closed Wednesday.

All prices and specifications correct
at time ol press and subject to
alteration withont notice.

HARVERSON SURPLUS CO. LTD.

(Dent. P.W.) 170 H!GH ST., MERTON, LONDON, S.W. l9 Tel.: 01-540 3985

e minutes from Sout] h Wimbledon Tube Sta

SEND STAMPED “ADDRESSED ENVELOPE WITH ‘ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.

& P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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YOU DESERVE

ABIGGER
SALARY

“l earn more thanks to ICS”

Thousands of people have said it. Now it’s your turn.
fiCS point the way to the better future you know you
eserve.

Personal Tuition

Whether you need a basic grounding or tuition to
complete your technical qualifications, ICS offer expert
guidance from fully qualified tutors. You take the road
to a better life at your own pace, in your own home,
with the backing of the world's most experienced home
study school.

Guaranteed success

ICS offer all examination students guaranteed tuition
until successful. Plus expert advice on exam
technigues. Make sure of your future with ICS.
Choose the right course now.

City and Guilds Certificate

Make sure you get your Certificate with 1CS:
Telecommunications Technicians

Radio TV and Electronics Technicians

Electrical Installations Technicians

Electrical Installation Work

Radio Amateurs

Also MPT Radio Communications Certificate
Technical Training

ICS offer a wide choice of non-exam courses designed
to equip you for a better job in your particular branch
of electronics, including:

Electronic Engineering & Maintenance

Computer Engineering & Programming

Radio TV & Audio Engineering & Servicing
Electrical Engineering, Instaliations & Contracting
Self Build Practical Radio Kits

Colour TV Servicing

Technicians trained in TV servicing are in constant
demand. Learn all the techniques you need to service
Colour and Mono TV sets through new home study
course approved by leading manufacturer.
QUALIFY FOR A NEW CAREER

Home study courses also available for leading
professional examinations and diploma courses for
over 200 business and technical subjects including:

Accountancy Engineering Motor
Administration Farming Personnel
Advertising Heating Purchasing

Air Conditioning Management Sales

Building Marketing Storekeeping
Catering Mechanical Work Study

| *G.C.E. 60 subjects at ‘0’ and ‘A’ levels. !

POST OR PHONE TODAY FOR FREE BOOKLET
- -8 N B _ B _ B _N

To: International Corr School;
Dept. $30, Intertext House, LONDON SW8 4u)
or telephone: 01-622 9911 (all hours)
Accredited by CACC.
- EE SER TN N T hEE
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* ELECTRONIC
PIANO KIT

* SYNTHESISER
KIT

% ELECTRONIC
ORGAN KITS

There are five superb
Electronic  Organ  kits
specially designed for
the D-I-Y enthusiast. With
the extreme flexibility
aliowed in design, you
can build an organ to v

your requirements, which

will compare with an organ commercially built
costing double the price.

% Portable organ with 4 octave keyboard, £145-29. % Console organ
with 5 octave keyboard. £250-93. * Console organ with 2 x 4 octave
keyboards and 13 note pedal board, £470-65. * Console organ with
2 x 5 octave keyboards and 32 note pedal board, £680. * Console organ
with 3 x 5 octave keyboards and 32 note pedal board. £860. * W/W
Sound Synthesiser Kit, £149. * W/W Touch Sensitive Electronic Piano,
£110.

All components can be purchased separately, i.e., semiconductor
devices, M.0.S. master oscillators. coils. keyboards,' pedal boards.
stop tabs, draw bars. key-contacts, etc. Lesley type speaker units from £50.

Send 50p for catalogue which inciudes 5 x 10p vouchers or send your
own parts list, enclosing S.A.E. for quotation.

Elvins Electronic Musical Instruments

12 Brett Road, Hackney, London E8 1JP (Tel. 01-986 8455);

8 Putney Bridge Road, London SW18 1HU (Tel. 01-870 4949);

40a/42a Dalston Lane, Dalstorédunction. L.ondon E8 (Tel G1-249
5624},

Business hours: Open 10 a.m. to 7 p.m. Monday to Saturday. Closed all
day Thursday. Open 10 a.m. to 1 p.m. Sunday.

J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoln, LN2 1JF

Telephone: 20767

5 WATT ZENER DIODES 35, 4-25, 9, 11, 12, 15, 18, 20, 22, 24,
30 Volts. All at 30p each.

TAPE RECORDER MECHANICAL COUNTERS @ 20p.

MINIATURE TUNING CAPACITORS. With Slow Motion
Drive. 250 + 250pf @ 38p, 500 + 500 + 17 4 17pf @ 38p.

12 SUB.MINIATURE PRE-SET POTENTIOMETERS 3 x 300
ohm, 3 x 25K, 3 x 5K, 3 x 47K for 35p.

| WATT L.C. AUDIO AMPLIFIER Type TAA 611B with circuits

@ 70p.

60 ASSORTED WIRE WOUND RESISTORS | to |0 Watt @ 57p.

200 TUBULAR CERAMICS Assorted @ 57p.

50 IN 4000 SERIES Manufacturers Fall Outs @ 57p.

5¢ ASSORTED RADIO and TV KNOBS for 75p.

50 AC 128 TRANSISTORS Untested @ 57p

200 ASSORTED TUBULAR CERAMIC CAPACITORS @ 57p.

20 P CHANNEL MOS FET’s with circuits @ 7'

100 ASSORTED SILVER MICA CAPACITORS @ 57p.

SILICON PHOTO TRANSISTORS 33p, PHOTO DARLING-
TON TRANSISTORS @ 45p.

25 METALTO i8 TRANSISTORS like BC 107-8-9 Untested @ 57p.

COMPRESSION TRIMMERS [0pf, 30pf, 50pf, 1000pf. All at 6p each.

LARGE PACKET OF MICA WASHERS For TO 3, TIP Series,
BD Series, Bushes, etc. @ 33p.

200 POLYSTYRENE CAPACITORS Assorted @ 57p

10 MINIATURE 10 Amp SILICON BRIDGES Untested for £1-25.

75 MULLARD C280 CAPACITORS Assorted for 80p.

5 WATT AUDIO 1.C. Type SN 76013ND with data @ £1.

MULLARD LOCKFIT TRANSISTORS BC 147, BC 148, BC 149,
BC i57, BC 158, BC 159, BF 194, BF 195, BF 196, BF f97. AIIat6for57p

50 ASSORTED POTENTIOMETERS for £1.

BF 180 or BF 181 TRANSISTORS 5 for £I.

18 VOLT | amp MAINS TRANSFORMER 240 Volt Prim. @ 85p.

200 ASSORTED DISC CERAMIC CAPACITORS @ 57p.

BF 224 RF AMPLIFIER TRANSISTORS 6 for 50p.

6 TUNING VARACTOR DIODES with data @ 35p.

25 ASSORTED TRANSISTOR I.F. TRANSFORMERS @ 40p.

FERRANTI ZTX 107 (BC 107) TRANSISTORS 8 for 57p.

TRANSISTOR T.V. TUNER BRAND NEW @ £1-10.

All V.A.T. Paid and Post Free Over £l.

Practical Wireless, October 1975

www americanradiohistorv com



www.americanradiohistory.com

Videomasler
urge allgood elecironics
enthusiasts fo piay the game

The best thing about the Videomaster Indetail . . . The Videomaster Mk.Ill has eleven
Home T.V. Game Mk. il isthat the sheer integratgd circuits.. .. fourtransistors . ..
pleasure of building itis immediately followed ~ élévendiodes - .. iseasytobuild . . . withno

alignment necessary because with ready-built

by the excitement of playing three fascinating and tested transistorized UHF modulator, is

games. ) ‘ . complete with all parts . . . including fully
The famous Videomaster is now drilledand prepared p.c.b. . . . handsome plastic
available foryouto make. It plugsinto any box ... controlleads . . . compiete step by step

standard UHF 625 line TV set, and it shouldn’t ~ @ssembly instructions . . . Runs ona PP7 9 volt

G battery . . . and has logic and analogue “state
take youlonger thanafew hours to build. of the art” circuitry all with National Semiconductors

CMOS devices . . . with full specification.

T The cost? Onty £19.95 (+vam)
.._._..._.............__._....._.__....._._......_....._____..._..___I
| Videomaster Ltd I
119/120ChanceryLane, London WC2A 1QU
I Pleasesendme .......... {insert no.) Videomaster Mk il kits at £21.55 ea. inc. VAT. P& P l
' fenclose my cheque/moneyorderfore. . ....... ... '
' Tick if VHF Modulator required [] -£1extra I
l NAME l
l ADDRESS |
I PW 1 l
ALLOW 14 DAYS FOR DELIVERY _J
Practical Wireless, October 1975 521
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 14p per word (minimum 12 words), box number 35p
extra. Semi-displayed setting £12-00 per single column inch, All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue. (01-634 4451).

Receivers and Components

VALVES, RADIO-TV-TRANSMITTING-
INDUSTRIAL 1930 to 1975. 2200 types
stocked. Many obsolete. SAE for quo-
tation. List 20p Postal Export Service.
We purchase new and boxed valves.
Cox Radio (Sussex) Ltd., The Parade,
East Wittering, Sussex. West Witter-
ing 2023.

UNTESTED PACKS: Capacitors, 50
disc ceramics, 30p; 20 polyesters,
40p; 25 electrolytlcs 54p. 100 Resis-
tors, 99p. Sem1conductors 200
mixed 54p; 8 branded AC128, 54p;
40 2W zeners, 54p; 50 400mW
zeners, 54p. BC107 & 8, 1lp each;
BC109, 12p; 2N3055, 40p; 2N3B1%e,
25p, DL704 seven segment LED dis-

lays, 95p or 44 90p each. Driver
C for DL704 (7448), 90p each; 11b
bag of ferric chloride, 80p; 3lb of
computer panels, £1- 65 10 assorted
potentiometers, 54p; 1,000 or
2,0004F, 30V electrolytics, 52p each;
10sF 63V elec.,, 5p each. For price
list send SAE or 10p. ALL prices
include VAT at present rate. Please
add 20p P&P on all orders under £5.

TAMAR ELECTRONICS
PO Box 17, Plymouth, PL1 1YJ

UNBELIEVABLE SPEAKER BAR-
GAINS! 8Q Acoustic Suspension, teak/
sculptured foam front, 6 watt £5-30;
12 watt £6-50; 16 watt (8in woofer, 3in
tweeter) £7-90. (Lists 20p.) Satisfac-
tion guaranteed (10% p&p). Gregg
Egactronics, 105 Grange Road, London
SE25.

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

T8 &
AC187/8 PR 0-40| ING14 0-04]14 100v W01 0-20
BC107/8/9 -09 | IN4id8 0-0414 200v W02 0-22
BCL09C 11| BY127 0-14| 1A 600v W06 0-30

o

IN4001/2 -08| 25A 200y £2-00

BC147/8/9  0-1 / [
BCY70/71/720-13 | IN4003/4/5 0-08| ZENERS
BFXS8 -20 | IN4006/7  0-08] BZY88c 3-3-
BFYB0 -18 { IN5401 011 33v5% 000
BFY51/52 012 1 watt 6:8-
2N1132 -251555 Timer  0-50fF  200v &% 015
2N1711 258556 Dual T'r 100 L.E.D.
2N2646 -301TBASCO  1-50f209-RED 017
2N2905 A -21 §TBASIO 1-60] LED CLIP 0-02
2N 3053 -14 OP. AMP. I0's
2N 8055 0-38| D.IL. SOCKETS | 709C T0¢#5 0-30
0C28 -45 | 8 Pin 0-12|700C D.L.L. 0-30
0C35 -85 14 Pin 0-12| 741C TO99 0-38
TIP29A -48 116 Pin 0-14|741C D.LL. 0-38
ma o R in
TP41A : 7 .LL. 0
TIP42A -90§ADD 17% V-A-T J 7456 DT, 038
7400N 0-18}] 74 SERIES TTL {7412IN 0-50
7404N 0181 7447N 100 | 74123N 126
7410N 0-1817474N 0-87 | 74141N 113

ALUMINIUM ELECTROLYTIC CAPACITORS

100F 22uF 47uF 1004F 220uF 470uF 1000uF
18v 007 007 007 010 012 014 022
25v 0-07 0-07 008 0-10 018 0-16  0-26

O. P .P.

BETA DEVICES,F
4, Highbridge Street,
Waltham Abbey, Essex.

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring only controls and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reported by delighted users.

From £11-50. SAE details. PR Gol-
ledge Electronics, Millend, Stone-
house, Glos.
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MYLAR FILM lOOV 0-001, 0-002,
005.F, ctrolytic: 0 47/50V
l/SOV 2- 2/50V 4 -7/50 10/50V, Sp,

Polyester, 250V: 0-01-0-047,F, 3p; Poly-
styrene: 10pF-8200pF, 3p; Tantalum
Bead, 1llp; Zeners, 10p; Resistors, 14 W
1-5p, 1W, 2p; 6BA l,in screws, nuts,
tags, 3 for 1lp. Inclusive prices. P&P
10p. Full list, SAE. D. lam, Thim-
bleby, Horncastle, Lincs.

: .
Precisnon Polycarbonate Capacitors
1 High Stsdility — lxttmcl’ Low Leskage
440V AC RANGE 83v ANGE
alue Dimen- Price Axml or  Radial leads
(2B sions (mm) each { available:
L D ValueuF +1% +2% £5%
0-1uF 27 -01 86p 49p 42p

50~ 94p
XHTEGRATED Cltemh 6-8uF  £198 £1-38 2113
NE555 Timer 61p | 10uF £2:40 £1:95 £1.64
741C 8 Pin DIL a2p 115uF £3-22 £2-79 32224
ZN414 £1-18 122uF £4-28 £3-68 £3-08
"AL“ BEAD CAPACITORS—Values avallable:

01, . 0-47. . 32, 47, 8-8uF at 18V/25V or 35V,
10- OMJ“ n 1nv120v or 'mv 22- #F at 6V/10V or 16V:
3 oﬂm AL 8V or 10V; 47-04F at 8V or 6V; 100-04F at 8V.
st 10p each, 10 for 98p, H0 for "
ﬂunﬂom. BC183/183%. 1lp ; BFYBO 200
BC107/8/9 9» | BC184/184L 12p | BFY51 30p
BO114 18p | BC212/212L 14p | BFYs2 20p
BC147/8/9  10p | BC347/558A 18D | AF178 80
BC1063/7/8 p | BF194 0oC71 1%
BC182/162L 1lp | BF197 13p | 2N3055 409

POPULAR DIODE§S—1N914 €p, 8 for 48p, 18 for BOp:
1ND16 8p, 8 for 45p, 14 for § p. 1844 Bp, 11 for B0p,
34 tor #1-00, 1N4148 8p, 6 for n1p. 12 for 48p: 1N4001
Bip; 002 8p; 003 8ip: 004 7p: 005 7ip; 006 8p; 007 !h
LOW PRICE ZENER DIODES-—400m, Tol. £5% af
8ma. Values avaliable: 8V, 8-3V. 3-6V, 47V, 5-1V, 5~6V,
6.3V, 8-8V, 7-8V, 8 2V, 8-1V, 10V, uv, 12V, 13V, 18-5V,
18V, 18V, 18V, 20V, 22V, 24V, 27V, 80V, 33V. All at
7p each, 5 for 83p, 10 for 86p. SPECIAL OFFER: 100
Zeners (may be mixed) for £6-00.
RESISTORS—High stability, low noise carbon film 5%
W at 40°C, 3W at 70°C. E13 series only—trom 230 to
M. ALL st 1p each, 8p for 10 of any one value, 70,
for 100 of any one value. BPEOJAL PACK: 10 of oac
valus 390 to 2-2M {3} (730 reslstors) &5.
SILICON PLASTIO RECTIFIERS—1-5 amp, brand new
wlrun%eod DO027:100 P.1.V. Tp (4 tor 268p); 400 P.LV. ¥p
(4 for

moa nncnmnl—ai amp: 200V 40p; 350V 48y;

00V
lUBlllfA’l’URl VERTICAL PRRESETS—01W onla.
ALL at Bp each; 8500, 1000, 2200, 470(1, 680
1k, 29k Q, 47k Q, 68k 0, 10k Q, lukﬂﬂkn. l7kﬂ.
100k £2, 250kf2, 680kQY, 1ML, QSMQ
PLEASE ADD 15p POST AND I'AGKING ON ALL
ORDERS BELOW #5, ALL EXPORT ORDERS ADD
COBT OF SFEA/ATBRMAIL.
PLEABE ADD 25% V.A.T. TO ORDERS.
Send 8.A.E. for lists of additional ex-stock ltems.
Wholesale price lists available to bona fide companiss.
MARCO TRADING (Dept wWiIi0),
The 014 School. Nr. Wem, 8h
Tol: Whixsll 464/488 (l’l’D Oﬂ a7R)
(Proprs, Minicost Trading Ltd.)

COMPONENTS GALORE, pack of 500
assorted Radio, TV and Electronic
components, a real bargain at a real-
istic price. Send only £1-50 c.w.o. This
applies only to United Kingdom and
Ireland. Overseas prices by arrange-
ment. Caledonian Components. PO
Box 3, Glenrothes, Fife, Scotland.

STEREO JACK PLUGS (Standard) 55p
for 5 (including P&P). S. F, Downe, 5
Powderham Road, Exeter.
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stamp for lists.

R.D.1. Ltd}
Chilton Works,

Garden Rd.,
Richmond,
Surrey,

NICKEL CADMIUM Cylindrical Accu-
mulators. Sealed. High power/weight
ratio. All sizes: 1'2V, 1-2Ah (SP11 size
approx. ), weight 50gm. £1-94 each.
Heavy duty (U2 size approx.), 150gm,
4Ah, 1 ZV £4 15 each. Others include
4 ; (HP7 size approx.), £1-56
each 2" SAh 1-2V, £3:49 each. Ultra

heavy du 6Ah, 1-2V (60 amps for
5 mins.), 5-71 each. Sgecxal 9V tran-
sistor radm battery (PP3 size approx.),
£3-80 each. Current limiting chargers
from £8:09. Further information and
sales from. Sandwell Plant Ltd., 1 Den-
holm Road, Sutton Coldfield, West
Midlands. 021 354 9764.

5lb parcels surplus electronic components
resistors, capacitors, switches, pots etc, £1-20
p & p. 60p.

Wirewound resistors 2W and upwards mixed
values 100 for £4, p & p 30p.

Lights bulbs mixed voltage & wattage eg. 2-5v,
6v, 12v etc. from 0-5 watt upwards, including
panel lights"and vehicle bulbs 30 for £1. p &p 30p.

R. A, Stobbs, 933 Manclmstar Rd Cowtlersiey,
Huddersfield, Yorks HD4 5T.

BRAND NEW COMPONENTS BY
RETURN: Electrolytics—16V, 25V,
50V—0-47, 1-0, 2-2, 4-7, 10 mfds.—
22, 47——5‘ (SOV—G ) 100—
8. (50V——8p), 220-8 lOg R
500—11p. (50V——-16p) 1000/25V— D.
Subminiature ;; tantalums
—0-1/35V, 0- 22/35V 0 41/35V, 1:0/35V,
2-2/35V, 4 7/35V 10/20V 22716V, 41/
6V, 100/ &; Myl ar Fllm 100V.—
0 0(}1 0 002 005, 1, 0-02—3p.
5—31p g Mullard tubular
golyester 400V 6 series 0-001-0-022—
33-0 1—412g Mullard minia-
ture C333 ceramics 63V _E12 series 2%,
1-8 pf.-47 pf.—3p. 56 pf.-330 Bf.—s‘zg.
Polystyrene 63V E12 series 10 pf.-1000
pf. —5% 1200 pf.-10,000 pf—d4p. Minia-
ture Highstab. carbon film resistors
1, W E12 series 5% 10-10MQ. (10% over
IMQ) 1-2p. Postage 10p. Prices VAT
Inclusive. The C.R. Supply Co., 127,
Chesterfield Road, Sheffield S8.

BARGAIN RELPAK TESTED
SEMICONDUCTORS
R6.7.2N2926—Mixed 75p R7 5.BC10INPN  75p

50 Mixed CF Resistors 2 W Packs

R9.100-820 ohms 75p  ZN 414 £1-38
R10.1K-8K2 5p |N4001 Gp IN4002 7P
R11.10K-82K p fs IN4148 6p
R12.100K-820K 5p TTL 74001 2(3/4 17p

Technical enquiries pro rata
Export enquiries welcomed. Deduct 8% VAT. Mail
Order only. Satisfaction guaranteed or money back.
P&P & VAT Included,
TRAN EIMITED (Dept PW)

P o Box 18, Camberley, Surrey
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CLEARING DISTRIBUTOR STOCKS,
transistors, diodes, components, etc.,
Sample pack 65p incl. postage or send
stamp for list. Redhawk Sales Ltd, 10
Maple Lodge Close, Rlckmansworth,
Herts. Mail Order Only.

Service Sheets

SERVICE SHEETS, radio, TV etc,
10,000 models. Catalogue 24p, plus SAE
w1th orders, enquiries. Telray, 154
Brook Street, Preston PR1 THP.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 50p EACH
* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to
(Uncrossed P.O.s plaase, original
returned If service sheets not avallable.)

PLEASE NOTE
We operate a by return of post” service. Any
claims for non-delivery should be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 6BX

We have the largest supplies of Service

Sheets {(strictly by return of post). Please
state make and modei number alternative.

Free TV fault tracing chart or TV list on
request with order,

Mail order or phone 01-458 4882
NO OVERSEAS MAIL PLEASE

SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, eic., with free
fault-inding guxde, o0p and SAE,
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

For Sale

MICROPHONES: AKG D202EI, £45:00;
AKG D190C or E, £20:-00; AKG D224,
£60-00; Sennheiser MD211N £45-00, All
brand new and boxed. Please add 25%
for VAT. All other AKG and Senn-
heiser mikes, SAE for quote. J. J.
Francis (Wood Green), Ltd., Manwood

House, Matching Green, Harlow,
Essex. Tel: Matching 476.
COPPER CLAD LAMINATE
FOR

PRINTED CIRCUITS
Single slded 1/18” paper base—1-5p/sq. inch.
Single sided 1/16” giass-epoxy—2-0p/sq. inch.
Any rectangular sizes cut to your requlrements
Please send cash with order.
Price includes postage and packin:
From: SIMTECH ENGINEERING LTD
Dedham Road, Ardleigh, Colchester,
Essex, COT 7QA
Telephone 0206 230133

DISCOLIGHTS. Best! Cl;eapest' Re-
liable! Bumper catalogue: Aarvak,
.8513\A(P) Vgest Green Road, N15 5NS.

Ladders

LADDERS, timber and aluminium.
Tel: Telford 586644 for brochure.
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Wanted

Books and Publications

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popuiar T.V. and Radio types.

KENSINGTON SUPPLIES (C).
367 Kensington Street, Bradford 8,
Yorkshire,

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. ALTON'S, 55 Worcester
Street, Wolverhamptou.

UFO CIIARTS: Wave Prediction §6p;
Daily Flight Pattern 50p; TV Detection
66p; Propulsion Theory 57p: “Anti-
Gravity” 37p; Map 52p; Circuits: Tran-
sistor Optical Dete(_tor 68p; Radiation/
Optical 46p; Crystal Radiation Counter
8op; Sighting Recorder 55p; 22-Range
Multimeter Digital 95p. R & E, High-
lands, Needham Market, Suffoik,

Technical Books -

‘RadiotiElectronics

World's Redio & TV Stations {International Edit)..£0.68
Audio Amplifiers .. ... ... ... £0.70
Boys Book of Crystal Sets & Simple Cir

Educational

GO TO SEA as a Radio Officer. Write:
Principal, WNautical College, Broadwater,
Fleetwood FY7 8IZ

TELEVISION -

16 MONTHS' {full-time practical
and theoretical training course
in Radio and TV Servicing
{Mono and Colour) for beginners
with GCE (or equivalent) in Maths,
and English,

13 WEEHKS' fuli-time Colour TV
Servicing course. Includes 100
hours practical training. Mono
revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
January 5th.

Prospectus from : London
Electronics College, Depart-
ment B10, 20 Penywern Road,
L_;:ndon SW5 9SU. Tel, 01-373
8721.

Situations Vaeant

MEN!
C90n. wW.

can be yours

Tens of thousands of new computer
personnel needed over the next few
years alone. With our revolutionary,
direct-from-America, course, you
train as a Computer Operator in
only 4 weeks!

It can pay around £35 p.w, as a
starter and can reach over £90 p.w.

After training, our executive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’phone

TODAY, without obligation.

London Computer Operators
Training Centre

Y28, Oxford Hse.
9-15 Oxford St. W1. Tel: 01-734 2874
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Television Timeb
Radio TV and Industrial Tube & Valve Eai
How to get the best out of your Tape Recorder .. .
Practical Eiectronic Science Projects . .. ........

Jack Darr’s Service Chinie. ... .o avv e d
Transistor Circuits for Modern Test Equipment. . .. £0.68

Rad & Electr Colour Codes and Data Chart. . ... .. £0.20
Handbk of Transistor Equiv.and Substitutes. . .. .. £0.48
Hi Fi, PA & Disco Amplifier Design Hndbk....... £0.87
Radio Servicing Probiems . ..« v v ad £0.75

Electronic Circuits for the Amat Photographer . . ..£0.68
Handbook of Simple Transistor Circuits ... ... ...

TV Fault Finding - vevevreeeirnereaenrs ..
Sound and Loudspeaker Manual. .. ... ...... ...
Practical Stereo & Quadrophony Handbook
Radio Amateur Operator's Handbook . . .
Coit Design & Construction Manuai .
Radio TV & Elecuonics Data Book
79 Electronic Novelty Circuits .
Receiving Pal Colour Television .
Radio Technicians Bench Manua
Servicing Transistor Radio Receivers.
1st Book of Hi Fi Loudspeaker Enciosures .
2nd Book of Hi Fi Loudpeaker Enclosures. .
Manual of Electronic Circuits for the Home. o
Modern Crystal Set Circuits for Beginners. .. ... .,
£lectronic Novelties for the Motorist. . .. ..o .\t
2nd Book of Transistor Equiv. & Substitutes, . ...
Handbook of Electronic Musical Novelties. . . .
Transistorised Noveitias for Hi Fi Enthusiast, ... ..
Fault Location Exercises in Rad.& TV Vol.1.... ..
Fauit Location Exercises in Rad.& TV Vol.2. .
Coiour TV Picture Faults.. .. ...........
Practical Transistor Novelty Cireuits ... ...
Boys Book of Practical Radio & Electronics . .
Radic Receiver Construction using 1Cs & Transis.
1Cs & Transistar Gadgets Construction Hendb'k
integrated Circuits Equiv. & Substitutes Hbk. .
Audio Technicians Bench Manual . . .
Improving your Hi-Fi ... ... ...
Guide to Printed Circuits . ...... ..
Towers Internationat Transistor Sefector. . .

WORLD RADIO TV HANDBOOK 1975 . ...... €380
All prices include Postage &Packing

Aerials

STOLCKISTS of Jaybeam Sterecbeams,
Antiference Mush Killers, Retars, coax
cable, masts and fittings. Send stamp
for full lists competitive prices. Alan
Turner Services, 26 Chapel Garth,
Skipsea, Driﬁield.

MEW anbioatriAL
Stereoormonol._.___
Increase volume qualnyand Yo =
seasitivily ™

of any VHESSM e dge
Radio or Hi-Fi_stereo or mono, with ===,
this genuine aerial 1t's a necessity if you want the best out of
your equipment, whether 3 small radio or expensive stereo. Don't
pul up with poor reception any longer. Send now
hear for yourselt. Ideai for the do.1t yourself
enthusiast Supphed with clamp. instructions,
and advice. Use inside or out FREE
with order maps and channel reference of
all Radie and TV Transmitters ! Money
Back Refund. Send Direct to Dept. }§i0
219 Mansfield Rd.. Nottingham

IMPERIAL TRA NG |
: Spucrlis

e queality Aersa
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GENUINE FULL SIZE - .%;
I8 element TV aerial .%o
as “sed by .'eadi“g - Pevl‘se"catr;?:::jes

TV companies Save ££s. We supply

this genuine U.H.F. asrial
= for only £2.55.can be fitted
outstde or inside, Quality made
technically advanced design. Precis-
iongrid reflector eliminates ghosting.
Compiete with clamp, instructions, advice.
Money Back Refund, Wall/Caravan Bracket,
25p. Best Cable 12P per yard. Plug 10P &
FREE with order maps & channel reference of
Radio & TV Transmitters..Send directto
Dept. PW.10 219 Mansfiald Rd. Nottingham

Miscellaneous

PCB MANUFACTURER’S OFFER. IPC
approved full spec., fully drilled ready
to assemble PCBs for: “PW” Easy-
build Organ, £5-70 (2 PCBs); Tri-
colour, £I1-37; Tele-Tennis (8 PCBs),
<705 d- S Effects, £1-10;
Telephone Exchange, £1-10; Ferret
Metal Locator, 78p; Derby, 85p;
Audio/Mixer, 40p; Tone & Rumble,
65p; “PE” CCTV, £2 (2 PCBs); Onon
with printed layout on PCB, £1-20;
Power Slaves, £1:60 (3 PCBs); Soorpxo
2, 70p; Gas Detectors, £1- 20 Pulse
Generator, £1-10. CWO. Prices totally
inclusive. Many others available. SAE
for lists. Production space for PCB
groductlon, Electroplating, Screen
rinting, Tinning, plus all Gra fpl-mc/
Art & Photographic and Design
ties and supplies. Estimates by return

or Phone F Electronics, Welbeck
Street, Whitwell, Wor] , Notts. S80
4TW, Tel: Whitwell 695 (Derbys.).

Callers to 1-3 Station Road.

ALUMINIUM PROJECT BOXES
fids and screws includ:

jed

Box No. Length ” Width ” Height” Price

7 5% 23 1 47p

8 4 4 1 ap

9 4 23 12 4p
10 5% 4 12 49p
1 4 23 48p
12 3 2 1 a8p
13 8 4 2 58p
14 7 5 2% T5p
|5 s s ; m}n

Prlcu Include VAT (at 8%) but 18p should be added

to the total order value for postage and fack ing

%WATT }(Z‘VOLT FLUO”RES ENT LIGHT KIT

let it | al

chlnncl iuhe etc
NLY 9 inc. VAT p&p

Ready Bullt £4°10 inc. VAT, p & p

Diffuser 58p extra inc. VAT

Send Cheque or P.O's with your order direct to :—

EI.ECTRONICS DESIGN ASSOCIATES

(Dept. PW9), 82 Bath Stroet, Walsall WSt 3DE

Phone: Walsall 33652

TRIACS (plastic) 10A/400V 67p (3+
4 ), Diac 19p, NE555V 55p (34 50p),

6027 PUT 30p, Ferrite Rods 1l inX

in dia. 10p, Plastic Lightdimmer
1'4 tplate 20p, with 33 in dia hole 22p.
P&P 15 Add VAT. T.K. Electronics,
;gg( Studley Grange Road, London W7

TEXAN AMPLIFIER 20 + 20 Watt
Complete Kit £32:00 (Tax extra)

Pack 1. Res. 80p. Pack 2/3. Capacitors £3-65,
Pack 5. Switches £1-50. Pack 6. Pots. Pack 7.
Semi Cond. £8-25, Pack 9 P.C.B. £3-00. Pack 10,
Chassis £3-00 Case £3-50.

Toroidal Transf. £6:00 P.P. + Tax extra £2.
(Torotdal Transf. for 28W £6-10 + tax & post £2)

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9
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ForesiGHT ELECTRONICS

62 HIGH ST,, gmv\.{ OCR\I’)vEg
CROYDON Aliow 14 days

P.W. DIGI-CLOCK
KIT

Complete inc. super steel case,
Filter Lens, and all Electronic Com-
ponents for the incredible price of

£16+50

inc. Y.A.T. and p.p.

P.W. EASIBUILD ORGAN
Set of two P.C.Bs £6-80

Set of all semiconductors plus
both P.C.Bs £34-90
inc. V.A.T. and p.p.

SUPERB INSTRUMENT CASES by
Bazeili, manufactured from heavy duty
PVC faced steel. Hundreds of people
and industrial users are choosing the
cases they require from our vast
range, com%etmve prices start at a
low 75p xamples: width, depth,
height, 8in x 5in x 3in, £1-55; 16in x 6in
x 3in, £2-20; 10in X Bin x Sm, £2-75;
121nx101nx51n £3-60; 8in x 4in x 4in,
£1-80; 10mx6mx4m £2-70; 12in x
8in x 4in, £3:60; 7in x 7in x 5m £2-65;
8in x 10in x Gm, £3-60; 12in x 8in x 7m,
£4; 12in x 12in x 7in, £4-40. Plus 8%
VAT & 50p postage. Over 200 models
to choose from. Prompt despatch. Free
literature (stamp would be appre-
ciated), Bazelli, Dept. No. 23, St.
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT.

DIGITAL CLOCK CHIP, AY-5-1224, with
data & circuit diagram, £3:66 + VAT,
Jumbo’ LED digits (16mm high) economy
type DL-747, only £2-04 cach 4+ VAT, post
free.—Greenhank  Electronics, 94 New
Chester Road, Wirral, Merseyside, L62 SAG.

& TREASURE THABIR
MX 1 rrces :

@ Britain's best selling metal

locator kit

@ Weighs only 220z. Fitted with
Faraday shield,
Speaker and earphone operation
Knocks down to only 17in.
Prebullt search coil assembly
Thoroughly professional finish
As seen on BBC1 and BBC2 TV
You only need soldering Iron,
screwdriver, pliers and snips
Five transistor cireuit
Send stamped, addressed
snveiope for leaflet

Lur{auﬂ * ilail ocdor oniyi

LOW-COST IC MOUNTING for any size
DII, package. 100 pin sockets,

7 and 8 hole plastic supports, 5p/panr
Quantity rates. SAE details and
sample. Trial pack, 50p, (P&P 10p/
order.) PKG Eectromcs, Oak Lodge,
Tansley, Derbyshire DE4 5F

FELSTEAD ELEGTRONICS (PW93)

Longley Lane, Gatley, Cheadle,
Ches. SK8 4EE

Our new complete list with illus. Stylus
chart & best values in Cartridges, Cassettes,
Tape, Audio Leads, Microphones, Meters &
Muititesters, Phones, Plugs, Sockets &
many useful accessories for Radio, Record-
ing & Hi-Fi—YOURS FREE FOR S.A.E.
USUAL TRUSTWORTHY SERVICE.

Most items available to callers in Manchester
At TRIONIX, 177 School Lane, Kings-
way Corner, 19.

I sindicat.

Smiths and trans-
mmer with or without mod|fcat|on will worn as
an aetial or wind direction monitor, £1-70p,
No. 7 Moving Coil hand mike, 75p. Vero board
0-1 matrix 3-3/4” sq. 22p. LED Red or Green with
clips 15p. Ex-aircraft mj/c meter, 1mA FSD.
Scaled 0-110% (with coloured sectors) 3” dia.
£2-75p. Min. order 25p. Prices include P & P,
SAE for list.

Eldun Electronics, 16, Raven Road, Timperley,
Chaeshire.

E. WENMOUTH, Radio & Television,
50 South Street Exeter. Tel: 76038.
Due to p(rpula.r demand we have
pleasure in announcing that our stocks
of radio, amateur and DIY spares are
now being increased to meet your
requirements.

GLASS FIBRE P.C.B’s. Send master
and 30p per board plus 7p per square
inch tinned or plus 9p per square inch
drilled and tinned. Proto Design, 4
Highcliffe Way, Wickford, Essex.
Previously Electro Circuits, Wickford.

175cc.PCB. INK !!
£1-50 post & vat free
Mawson Associates
64,Brookbank Road,
London SEIl3.

THE SCIENTIFIC WIRE CO

Copper - Nickei Chrome - Eureka - Manganin
Wires,

Enamelled - Silk - Cotton - Tinned Coverings.
No minimum charges or quantities,
Trade and Export enquiries welcome.
S.A.E. Brings List,
P.0O. BOX 30, LONDON, E4 3BW

BEGINNERS. Our two, large (33in x
23in) data sheets give the information
you need on radio transmission, recep-
tion and components. Plus circuits,
and crystal clear, full size plans for
simple lon%I medium and short wave
receivers. No soldering. Components
easy to obtain. Send 65p+10p P&P to:
Tekna Data Sheets PW (Radio and
Electronics), 11 Lawn Avenue, Don-
caster, South Yorks DN1 2JE. Mail
order UK only.

www americanradiohistorv com

Synthesiser
“Sounds
Supreme

by Dewtron % var

extra.)

l-"s.mous kits, e.g. waa-waa cnmplete
kit £4-50. Fuzz kit £6-50 P&P 25p
under £10. Ring Modulator modules
. £11, “Mister Bassman’’ Bass Pedal
Units and whole range of synthesiser
modules, musical novelties, etc. Cata-
logue 20p from D.E.W. Ltd., 254
Ringwood Road, Ferndown, Dorset.
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12 VOLT 21”7 13 Watt Fluorescent Lighting
(by Thorn/AEl with diffuser & on/off switch. ideal
caravan, boai, emergency lighting,efc. Guaranteed.

£5-50 inc. VAT &Post. List price £7-02 inc. VAT

SALOP ELECTRONICS 23 wyle Con,
Shrewsbury, Shropshire Tel. 53208

RANDOM NUMBER SELECTOR

Minicomp 6L: New! Electronic Dice,
range 1-6. Jumbo. 0-6in LED display. 4
ICs. Kit £14-75; built and tested £16-90.
Minicomp 10L: Two ranges 1-6 and 0-3.

Kit £17-75, built and tested £19-90.
100: Four ranges 1-6, 0-36

Minicomp

(Roulette), 0-59 (Pools) and 0-99. ‘Nixie

display, 6 I

. Built and tested £29-50.

Terms: CWO Mail Order only. Prices

inclusive. 1 year guarantee.
MICROELECTRONICS

51 Mexfield Road, London SWI15 2RG

DON'T LOOK

unless you can resist the temptation to

get these super

‘attention-getters';

% Pocket-sized MAXI-VOLT Big
%inch . Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(89g.) send £2:45 for your Maxi-

Volt now!

* Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment, Easy
to build. Get transmitting. Send

£7-95 for yours now!

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco’s & parties. ‘Brain-freeze’
’em with vari-speed stop-mation
flashes. Inciudes super case too.

Send £3-50 now!

(all prices include V.A.T., packing

& postage.)
Send remittance to:

‘BOFFIN PROJECTS,
4 CUNLIFFE ROAD,

STONELEIGH, EWELL, SURREY

(Mail order U.K. only)

Or for more details, send 20p for lists

FANTASTIC NEW
MICROTEST 80

MEASURES
ONLY

Amazing Value at 1

8 fields of measurement
and 40 ranges

PRINTED CIRCUIT BOARD IS
REMOVABLE WITHOUT SOLDERING

Voits D.C. 6 ranges:100mV - 2V, - 10V. - 50V, —

%08V.—1000V. {20k QfV) T 2% precision on
and

Volts A.C. 5ranges: 1-5V, ~ 10V, - 50V. - 250V, -
1000V {4kQ/V)

Amp. D.C. 6 ranges: S501A - 500uA - 5mA -
50mA 500mA - §

Amp. A.C. 5 ranges: 250uA - 2:5mA - 25mA -
250mA -~ 2:5A

Ohms 4 ranges: Low2 -0 x1~Q x10-2 x 100
from1/10dl Q unti! 5 Mega Q)

1-5V. - 10V - 60V. - 250V, -

v Out\r;ut 5 ranges:

Decibels 5 ranges: + 6dB, +22dB, 4-36dB,
+50dB, +62dB

Capacity 4 ranges: 25uF - 250uF - 2500uF -
26.000u:F

. SUPERTESTER 680R ICE
20,000 Ohm per Valt/sensi-
tivity @ Fully screened
against external magnetic
fields ® Scale width and
small case dlmenslons (128
4 95 x 32mm) @ Accuracy
and stability (1% In D.C.,
1 / in A.C) of indicated
eading @ Simplicity and

ease of use and readlb(llty ® Fuli ranges of
accessorles ® 1000 times overload ® Printed
clrcuit board Is removabie without de-soldering

® More randes than any other
meter. Ask for free catalogue £1 8 50
Accessorles {extra) available to convert Microtest

80 & Supertester 8806R into fotlowing: LIGHT-
F{\IIIETER GAUSS METER, ECTRO

CL
ER MPERATURE  PROBE, PHASE

SEQUENCE INDICATOR. Q x 100K Multiplier,

SIGNAL INJECTOR—Send for details.

LESS MONEY!
AC/DC Multimeter type U4324
A-DC ¢-08-3A ~ 6 Ranges.
&4-AC 0-3-3A - 5 Ranges.
W-DC 0-8-1200 V - 9 Ranges.
V-AC 3-900 V - anges.

: in the range of 45 to 20kHz.
Resistance: 500 Ohm to 5 MOhm-
5 Ranges. Declbel: —10 to + 12dB.

GADGETS GALORE!!

% READY BUILT + TESTED »*
Signal Injector £2:25 Signal Tracer £3-25
Logic Probe £4:45 Noise Generator £6:35
Metronome £3:95 Continuity Tester £3-85

Now available from our new shopl!

Prices include U.K. Postage and Batlerles

Please caIl or write (SAE list) to

SERYICES, (G2)
38 High St st lsVIar’)‘r Cray, Orpington

HARDWARE. Comprehensive range of

screws, nuts, washers, etc.

in small

quantities, and many useful Construc-
tors’ items. Sheet aluminium to indi-
vidual requirements, punched, drilled,
etc, Fascia panels, dials, nameplates
in etched aluminium. Printed circuit
boards for this magazine and other
individual requirements, one-offs and

small runs.

Machine engraving in

metals and plastics, contour milling.

Send 2 x 42

p stamps for catalogue.

Ramar Constructor Services, Masons
Road, Stratford on Avon, Warwicks.,

CV37 SNF

JAYBEE FOR
KITS

AMTRON, JOSTYKIT, ETC.
Send S.A.E. for full information

JAYBEE ELECTRONICS, Sarum Farm Est.
SARUM ROAD, WINCHESTER, HANTS
“Telephone 0962-61806

1 4.2:5% DC, & 4% AC.|.
Dimensions: 167 x 98 x 63 mm.

Qnly £9'25

ALPHANUMERIC NiXIE TUBES B7971
The Alpha- .—._
{lumerlc NIXIE o -

he

ability to display
all the letters of
the aiphabet
numerals 0 thru

and speclal
characters in a
single tube: i
From the stand-:
point of bhoth
readabliity and
electrical characteristics, the Aiphanumeric
NIXIE tube provides many unique benefits
including J 170v-21mA J All d.c. operation
J¢ Uniform, continuous line characters of equal
height J¢ Memory with simple solid state drive
clrcults Y Readability In high ambient light .
200 footlamberts brightness Y Long llfe with no
loss of brightness J Character height 25in

Price oniy 99p each plus 16p P/P,
Bases for above 60p each.

BUILD YOUR OWN

You are invited to send S,A.E. for lists of our
very extensive range of high quatity amplifler,
pre-amps, F.M. tuners, instruments. Radiocontrol
Igaltion units and many other kits.

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N9 '

ELECTRONICS
HOBBY SHOP

Transistors L.C.s, Diodes,

C.Mos, Resistors, Pots,

Capacitors and many more
items

ARIES
ELECTRONICS
33 Rutland Road,
Maidenhead
(Near Tech College)

Please send

for lists
or phone:

Maidenhead 37431

MORE RANGES FOR

JUST ARRIVED !!

NUMERIC INDICATOR TUBES
Ultra-iong life, high quality, 0-9 and 2 indepen-
dent decimal points. Supply voltage 200V D.C.
Current 14mA, Pulse duration 100is. Character
height 0-51, overail size 1-4.

Brand new, guaranteed. Surplus to manufacturers
requirements. Type B5853st
1-25 £1- 25+ Sop 100+ 80p
price on application
B 8% VAT to all items + 35p P& P

ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel: 01-837 7781
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DIGITAL CLOCK
KITS

MHI—A modular approach to digital clock
building. An MHI kit uses an MHI clock
kit plus an MHI dlsplay k:t Any of the clock
kits will interface with any of thedlsplay klts or
with any other
Each clock kit contains baslic components
plus a PCB—all you have to supply is a few
resistors, transistors, etc.

MHI-5378. This kit has full car/boat ciock facili~
ties, quariz time source, brightness control,
etc. Dlsplay is switchable with ignition for
power savin
KiT MM5378 socket, CA3081, 2MHs XTAL
and tnmmers, PCB. 510

MHI-5024. The MHI-5024 kit will act as a 6 or 4
digit stop watch chip with readouts down to
-1sec. Clock will count up or down and can
(with additional components) also act as a
calculator,

Kit: MK5024, socket, CA3081, PCB £14-00

MHI-5314. Six digit basic clock, 12/24 hour,
MMS5314 chip. £6:60

MHl-sozs Six digitalarm clock, Snooze, MK5025

MHI-7001 Six digit TImeIDateIAlarm/Tlmer, can
be used as electronic time-switch in addn to
other functions. £10-00

MHI-D707. Four or six digit display kit, 0-3” digits

4 Dig—£6:60

Supplied with PCB. 6 Dig—£9-5¢
MHI-D727. Four or six digits, 0-5” high digits,
4 Dig—£8-50

Y
Supplied with 6 digit PCB.. 6 Dig—£12-00

MHI1-D747. Four or six digits, 0-6” high digits.
4 Dig—£9-

g 30

Supplied with PCB for 6 digits. 6 Dig—£14-70

TERMS: CWO, Access, Barclaycard (simply

quote your number and sign). Credit facilities to
Accredited account holders.

Byl

68 Ebberns Road, VAT: All prices
Hemel Hempstead, exclude VAT (8%)
Herts HP39RDA. P/P:15p.
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WATFORD ELECTRONICS

.35 CARDIFF ROAD,

‘"WATFORD, HERTS.. ENGLAND
MAIL ORDER. CALLERS SATURDAYS ONLY

OUR NEW LOW PRICES MEAMNS YOU PAY
TRANSISTORS (less 10% 1or 25+ of one 'ype)
7

LESS YAT.

ALL DEVICES BRAND NEW A

AT COST, AIR/SURFACE.

VAT Applicable to U.K. Custol

ORDERS DESPATCHED BY RETURN OF POST. TERMS OF
BUSINESS: CASH/CHEQUE/P.
WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE
AND EXPORT INQUIRY WELCOME. P & P ADD 20p TO
AlLL ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE

ND FULLY GUARANTEED.

"

O.s OR BANKERS DRAFT

mers only. All prices are exclusive ot

sp VAT. Pleaseadd 8% to devices marked ® To the rest add 25%.
ACI25 13p | BCl4a 17p | BF177 26p 11p (1544 5p | 2N2926Y ]
AC12s 11 BC149 B gmg ggg 88;12 };; 18020 1o N Send 15p postage for our comprehensive catalogue
AC12T 1ip ]
ACi28 1ip | BCis7 13p BFiso 33p | OCT4 28p| 13922 80 | 2ROV 100 | poLYESTER CAPACITORS: : Axial lead type. (Values aro In .
Act4t 2op ! BC1S8 12p | BFiS1 33 | OC81 %0 | F0008 008 | 5 N361s #sp | 400V: 0-001, 0-0012, 0-0015, 0-0018, 0-0022, 0-0033 3p; 0-0047, 00083, 0-01, 0015,
ACi42 15p| BC159 13p { BF184 22p 2 P | oo 13 | 2N3702 12p | 0-022 4p; 0-033, 0-047, 0-068, 0-1, o 3, 008 4t 035, 13p; 0-47,17p; 160V : 01, 0-15,
ﬁg:ge };p gg}gg 53 3?153 ﬁ: ogﬁowop 2N698 30p | 2N3703 12p | 4P 0-22'5p; 0°33 6p; 0-47 9p; 0-68 13p; 1-0 18p.
7 124
AClas in|BC1s9 120 | BR19s 10p | OC201 700 | 2703 1P | 2Ners 120 | POLYESTER RADIAL LEAD P.C. TYPE (Values are in o, FEED THROUGH
ACY17 35 | BCITO 11p 1 BRISE 42D | O 3on | 2N918 40p | 2N3708 10p | 250V: 0-01, 0:015, 0022, 0-033 3p3 0047, 0-068, 01 4p; 015 6p; | CAPACITORS
Acy2o %3: Bt 100 Brsy 32p | TIP2s 43p | 2Ns30 18p | 2n3707 10p 022, 0-33 7p; 0-479p; 0-6810p; 1-014p; 1-522p; 22 24p. 1000pF/350vV  8p
ACyzi 200 | BC17 f6p | Brase 36 | TiP2sa dap ) 231 200 1 SN0 30 | e ecTROLYTIC CAPACITORS, Axlal lead type (Velues are In i)
Acyzz 18p | BCIT8 16p | BFSOS 18P | 2030, 0 | 5N1301 20p | 2N3710  9p | 83V :0-47,1-0,1-5,22, 3-3, 4 4-7, 6-8, 10, 15, 20, 22, 47, 68, Ep. 100, 12p. 40V 100, 8p
ADldo dtp | BCIT 18p | BFxss 21p | TIRSOA o | ZU30) 190 | 2Rarrt 140p | 50V : 1000, 42p. 30V - 3500, 4. T 10 6n. 150, 651 220, 1451 410, T3ps 040, 182
AD149 45p | BC1s2 10p | BFX83 22p | TIRS 24P | FRISEE 20p | 2N3772 160p | 1000, 24p; 2200, 34p. 3000, 38p; 4700, 47p. 16V : 40, 125. 250, 6p. 16V : 1000, 1500, 8p.
ADez ;:p BCias 11olBFver 1sp 33 2N1304 24p | 2N3773 240D | 10V: 4, 100, 5p; 640, 10p’; 1000, 14p'; 2200, 18p.
22
Afne 1 Do 1351 BEves 170 TipiA st INT308 24 N b | POTENTIOMETERS (AB) Carbon | TANTALUM BEAD CAPACITORS
ARl 13" BC212L 1zp BSX20 16p | TIP42A 74p | 2N1307 24p | 2N3823 80p | Track, 0-25W Log & 0-5W Linear values | 25V: 0-11iF, 0-2, 0-47, 1-0, 2:2, 4-7, 6-8
AEHT 13p o3 10p | BU05 £2:20 | TiSe3  20p | 2N1893 30p | 2N3824 S0P | K0 5M 0 single gang 14p | 35Vi0-10F, 0-2,0-47,1-0,2:2, 4.7
AFi1s 40p | BC2t4 13p | MJESTO &3p | TiSa4 11p | 2N1900 45p 2N3%04 15 | 5K 2-2M 02 single 0ang D/P switch %2p | 20V: 104F: 18V 22UF; 10V 33F, 224F.
ﬁgg; ggp E‘é‘{ﬁ g: %Ei%& 123 'ﬁﬁgg '3'.1 g'rﬁzﬂ zas 2N3306 17p | 2KQ-2MQ dual gang stereo a5p g"r’l::g?‘::;':?a“c’: 3V: 474F, 1001F.
AF128 : BCYss 18p | MFP102 30p | ZTX109 12p | 2N2219 g:n gmg:g 'i!:n SLIDER POTENTIOMETERS
AFi27 30p | BCYso 18p | MPF103 30p | Z7X300 12p | 2N2221 209 § PUA000 158 | 0-25W log and Iinear values MYLAR FILM CAPACITORS
AF133 33p | BCY70 15p | MPF104 30p | 2TX301 14p | NS20Z 280 1) %082 14p | SKQ-500KQ single gang 35p | 100v: 0-001, 0-002, 0-005, 0-014F  3p
AFiss 410 BEvI 2o 0o | ZTX304 22p | 2Nz38d 14p | 2N4871 3tp | 10K -500K 2 Dual gang 50p | 0-015, 0-02, 0-04, 0-054F, 0-1iF 4
AF238 au: BD124 75p | OC26 48p Ran :gn ;#gﬁg gg: ;Nﬁgg §3§ 50K Lin 150mm WS 150 250p | 0-15, 0-250V: 0-47uF ep
8108 ;: ) :3: otk ::: TXoos 155 | 2N2so4 20p | 2N5459 30p | PRESET POTENTIOMETERS CERAMIC CAPACITORS
BC103B 12p | BD137 45p | OC36 52p | ZTX501 13p 2N2906 15p | 3N140  85p f 0-1\W 50 2-1M Q Vertical only 5p | 50V d.c. Plaauette body 25mm leads.
BC108C 12p | BO1a5 55p | OC41 15p | ZTX502 18p | 2N2007 18P 3Nidr £ob ] o-25w 1000-2-2M Q- Horizontal 6p | Range: 2pf to 10.000p1 2p
BCiieC ‘38| BBveh 7| octs 1o | Thxich e | stgestens | 6o | RSSO & | o Clomman o s oot 38
BC109C 12p 61 (] }
BC147  7p ! BF11s 22p 7 OC45 12p } ZTX550 18p J 2N2926R 8p ) 40673 580 QUALITY RESISTORS. ERIE MAKE, | JACKSONS VARIABLE
TTL Tde Less 5% for 154 mixed | DVODES PANEL 4l:ETERs%. Carbon, Miniature, High Stability, Low Noise | CAPACITORS
801 x mimn X mm i
DIGITAL ICs Leas 165 for 25+ mixed | BY100 13p fequires 147 hole ’ Dieletric 00385 260p
azp | BY127 11p POWER Tol. RANGE Val. 1-99 100+
7400 14p 30 43P TS TP 100pF s0p | 02081176 240p
7401 14p | 7432 25p 1 7476 32p | OAS 3%p 0-25W 5% 2-20-¢-7M E24 1p 0:8p P ?
7402 15p | 7433 36p } 7480 44p | OA9 9p 0-5W 5% 2-2Q-47M Ei2  1p  0-8p | 300pF 88p | C804-15pF 118p
Mg se | Ter Fe | mm %9e ] OMO Sn| FuL scaie W 5% 22040M E12 2:5p 2p | 500pF 95p | CB04-25pF 118
0 P 7482 50 0
Ta5 18 | 740 150 | 7¢3  3p { oA sp| ME S A JACK PLUGS | SOCKETS CERAMIC
7408 3%p | 7461 650 | 745 sop | onre se| ME 7 ” L
L) i;p ;::g 123: 7485 125p | Oagt  8p| ME 8 0-500uA Screened | Plastic| Open | Moulded | CAPACITORS
;:33 ‘5: 7444 105p :’,:gg 213: gASE 129 ME 1: g_‘_;mﬁ chrome | body | metal with 2-7pF; 4-15pF; 6-25pF;
7410 15p | 7445 860 | 7491 gop 023? ‘; MlEi“ 0—10mmA 2-5mm 10p s p break 8-30pF 47p each
11 20p | 446 105D ) 5000 48p | Garen 10p M 12 c5omA 3-5mm 14p 10p 8o | contacts
T2 208 | THT 18P | ess 390 | OR00 b1 e la o toomA Standard Mono | 18p 13p | 130 | 150 | DAU TRIMMERS
T4 eop | 14 15p ;:gg !t;g oﬁugz tp 351 T 0.500mA Standard Stereo | 32p t3p | 15p 20p miniature 5-25pF  20p
7451 15 1No1 p N
e 3o Tes  isn | 74121 32p | 1Ndoo1/2 3p | MES  0-1amp DN Plugs | Sockets | Counlers
7420 15p | 7454 15p | 74122 45D | 1N4003 _Sp | ME18 0-50v DC 2PIN LOUDSPEAKER
T 240|750 1sp | 74123 630 | 1No4/S €D | ME17  0-300V AC TYPE. 3, 4, 5 (180° &} 11p T 15p
7423  27p | 7470 30p | 74141 €5p | 1N4006/7 8D | e qg  wS™ Meter 240%) 6PIN
7425 27p | 4772 26p | 74151 6op | IN414R Ep | L o wyyn Meter
7426  27p | 7473 ggp mgg I:xn }ggg? :: Price £2-75. p & p 100 CO-AXIAL (TV) top 2p 15p (f.L.)
7428 380 7474 » r ]
LINEARIC'S BRIDGE SCRe T:S,'r‘tgi colours i '51:%3%'12’) %
200p | RECTIFIERS (Thyristors) Metal screened 12p 10p (trpl.)
709C 14 pin 20p | LM304H 170p | SN76115 p A
41C 26p 170p | TAD1CO  t30p | {Plastic case) {1A 50V 38p
LM305 p "a50v. 20p|1A 100V 42p | BANANA 6p » -
T41C 700 | LMas0 95p | TBASO 95p|1Atgov. 24p 1A 200V 47p
G021z 5.30p | LMast  160p | TBAS10 150p 1a200V  28p 1A 400V 520 | SWITCHES ® PUSH BUTTON: ?u.socxn‘so
. ini ckin.
5051 .45 | LH3900, e Zhate 0 1 AteY  20p|3A S0y 3sp | TOGGLE: SPST20p | Hintatureflon Locking 15p | 14 pin 13p
AYso-12ze83000 " 2A50V  30p|3A 100V 43p | DPDT 240 1 puysh to Break 25p | 16 pin 14p
00Qtiop | MC130aL  148p | REGULATOR® [a100v  38p [3A 200V 35P | oup i ToGGLE | DP Changeover [ [ —
- PIMC1304P  360p | 723C 450 [ono0ov  agp [3A 400V Tdp | Z5TCC 45p | ROCKER (white): 10A 250V SP SINKS
4007@7350 | mc1310P  220p T03) 150 3A600v 99p | SP changeover 45p 25p | HEAT
72p | MG1710CG 55 7805 (TO3) 150p | 2A400V  48p SA iy 90p | SPST onjoff 4op | changeover centre off ) P | TOS/5F o
145p P | 7815 (103) 160p [2A600V 54240 00y gop | DPDT6Tag  $4p | ROCKER: Illuminated (white) ugms TO18/18! 3
135p | MFC40008 -';g" Lmaogk  185p |4A100v  53p [ 12 6000 108p | SLIDE: when on. 3A 240V TO66/TV2 15p
g9p | MLM30SK 1580 | \yupiy  qaap |4Ad00V  @0p| Lo l™ “375 | 1A DP 250V 10p | ROTARY SWITCH: 1 polenzway 3/TV3 15p
5%p | NESS5@  4Bp 4AB00V 90D [ jiCR101 200 | 1A DP 250V C/O 12p 206w, 20/2w, 2/péw, 3p/3w 3p/dw, Insulation Kit  6p
2200 | NEss6DBe 99p | Zoaer 6A100V 64piTiCas  29p | tA DP 250V 4pj2w, dofdw 24p | (Mica & 2 washers)
1500 | NEsss 304D | DloDES 6A400V 60D |oN4sds 191D
£ lap|NESSZ 315 | pange BYi22 - 5P| SIVSTAL | TRANSFORMERS MAINS LAMP HOLDERS AND LAMPS®
EATMAQ 250p | NESST 249p | 2-7V_33v BY164  48p| oo R0. Primary 220-240V LES HOLDER Dome shaped, Red, Blue,
CA3123E  140p | SL403D  160P | 400mw L PHONES | 606 (minlature  100mA 90p | Green, Yellow. White 14p
LM300H 170 | SLat4A - 16001 3-3v 33v DIAC L op|ith cable | o 4 g(miniature) 100mA 900 | LES BULBS 8v and 12v )
Mant Azp) SN76023  160p 1 1°3W VTp ST2 p_& plug 898 | 12-0-12 (minlature) 100mA 305 | MES HOLDERS Chiome cover, Red or
LECTRONICS @ ALUM. BOXES | 0-12, 0-12V (MT 150) 150mA 160p | Amber, Jewelied top P
afn'faftgegﬁ;:.furnoﬂ f&aT%LE 2:9 (red) with socket 45p | with tide 0-8, 0-8V (MT 280) 280mA 185p | MES BULBS 3-5V 6V 12V k3
Rng. 1-5B,Y,R,W 60p | LED Larger 0-2” dlam. Red 15p | 23x58x13" 50p | 24-0-24V 500mA 220p | NEON: RED round top 250V 2tp
6-7 B‘Y'R' 58p LED Larger Green, Yellow, Amber 19p 4x4x13”  50p | 30-24-20-15-12-0 1A@® 285p | NEON: §” square top, red, green,
1-5'G're'en 65p | 7 Seg Display ' ' 4x23x13” 50p | 30-24-20-15-12-0 EA.K 3::" Req. §” hole 21p
’ Iy gL . ” ini. Dri 1K 65p
MAXI-Q Aeriel Coil. | MINITRON 301SF 100p OCP 70 4op | 4x5ix1¥” 58p } LT44 Mini. Driv. Pri @K Sec =
¥ - shaft, with grub screw,
Renge 14 2T. Blue 50P } mAN 3640 170p OCP 71 85p ;;ﬁ)‘lg :23 LT700 Minl, Output, Pri 1-2K Sec 5Q 85p gx':g)taﬁz«(l;sush ol (f%. lSprow,
"l;lr"agns1lsstoBrTunln9 coils LIT 797 125p ORP 12 58p Sx4x2” 78p VEROBOARD-$ Pitch 0248 Kl Black or White pointer type p
5 ¢ Ehl; 747 195p ORP 61 4501 coir a4 0§ 015 K2 Slim silvered aluminium 10p
IFT 13/14/15 65p each 7] P (copper clad) (plain)
IFT 18/465 5p ZNSTTZ 360 1 axoxas  106p 24%33” azp 24 15p | K3 Black 13" with chrome rim 15p
TOC1 Ttp 10x7x3”  122p | 24ix5” IHp 35p 18p K4 Black serrated. Metal top with
W F.R. Aerial 70p | TUSES AND HOLDERS 10x45x3” 110p | 334" 3 3/p  — line indicator 33m diam. 1p
MW F.R. Aeria P 1 20mm 150mA-5A 3p 17 Mains, 2A,3A, | 15 0 gapp | 3325 4Op 41p 29p | K5 Black fluted metal top and skirt
13 soomA-15A 3p 5A,  TA. 10A3 o 7| 2077 105 J:n 32'; " calibrated 0-10. 37mm.dla. - ::p
o y 13A. 31x17 D o K6 PK2 as K5 with pointer on s P
FERRITE RODS Anti-surge 20mm HOLDERS SPEAKERS a1 85p = 110D Ko Bleck. knutled, tapered, Metal top
b Ceorsin—ts ey, PanciSingle  €p o5 tp Ehof tace.tuter 2p1 ™ tob & skist. Cally, 010, 3omm 209
2” - 8p; 53 - 15p; 1A, 16, 2,2'5,315, 20mm Chassis 18p .” pot face cutte for slider pot 10
61" - 18p ' 5A 7p each 13" Chassis  22p G4 58P | By nsertion tool 72p } K8 Black or silvered J
526
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TTLs ase | 10p | OF: AMPS VOLTAGE REGULATORS PLASTIC Transistors: | BrY39  34p | 2N3085 50
7400 13p | 7483 80p | 301A  Ext. Comp. 8 pln DIL 36p | 723 mp + Ve ( 2 AC126/7 11p | BSX19/20 16p | 2N3442 14op
401 1dp | 7484  95p | 709 Ext. Comp. 8/14 pin DIL  30p | 14 pin DIL 45p 5v 7805 140p 7905 2sop ¢12 11p | BSX21 ~ 22p | 2N3702/3 11p
'.'zgg :ép ;ﬁg 1§gp ;12 ﬂ'tﬁ'c S%nspémp;_m I%illi_ ggg Data Sheet }2\1 7812 140p 7912 250p ﬁg};yz ﬁp Mjgggsg ggp 2N3704/5 11p
7 p D b . 8/14 pi ataSheets on) 15v 7815 140p 7015 250 p 55 §5p | 2N3706 10
7404  16p | 7488 270p | 747 Dual 741 14 pin DIL 70p | Vol. Regs. 18v 7818 1403 7918 zsop AC187 12p | MPSAI12 50p | 2N3707 11"
v p
B ogle e Slemiien, Bwed lw D 08 R ) B B
§ P > ] : p | M D 77 4
1407 36p | 7492 45p TOS 140p | OPTO-ELECTRONICS AD161 36p | MPSU06 62 DN3866 70
7408 14p | 7493 40p CA31305COSMOS Op. Amp. 8 pin OCP70 30p Seven Segmenl Displays { AD162  36p | MPSU58 'mg 2N3803/4 133
B B oDl o e 0 | SSE B2 REC,CRBU AR | e i) BT G| AR
741 b7 p ua p. Amp. 14 pin B oz, op p 28 55p | 2N4058 15
de s B e Bl oo, 2| S8 8 BN R A o ) MR B
7413 2p | 7 p ua p. Amp. 8 pin p p in. p 2, p i OC36 56 2N4289 20
7414 60p | 74121 30p | NE536T FET Oc. Amp. TGS ONS5TT7 DL747 0-6in. DIL 225p | BCio7/a 8p | OCat/2  15p | 40861 38p
416 3 | 14122 4w LINEAR 1.Cs. LEDS: TI A0S Red 16p; TIL211 Green 35p | BC103  10p | OC44/5 11p | 4p362  40p
;ggg }gg ;ﬂﬁ g5p | CA%0 Transistor Array 14DIL 50p | SCR.THYRIS TORS OTHER Eg}ﬂlcs ;S 085%12/2 :13 igﬁ? zg‘gp
T Up | it T CAsais VRGPS JAdy 193 Weisrioe St e | BT on | OCss” 2w | aose  7sp
7415
Tia 370 | 704 150p | SAJSY  EMIF System 2000 |' Tadov TO5 52p|C108D  Plastic BGiss  Bhl 9S4, Wo|ewis  amp
7430 14p | 74155 Tep | 42099 . EM Stereo Decoder 1608 1agoov TO5  70p|4A/M00V BC169C 12p | TiP42A 70p | FETS
7432 25p | 74156 76p | [SLEOSBBE Fun. Gen. 14 pin DIL 350p | 3A100v Stud 490 | MCR101 TO-02 BC177 18 | TiPoass 7op | BF2sd  36p
7437 25p | 74160 99p | IS8 fun. Gen. 14 pin DIL 2980 | 5A400v Stud  75p|0.5A/15v 25p | BCI76 170 | ZTX108  8p | MPFio2 30p
el 1c e LMsB1  Stareo Preams 14 DIl 10p | 7AT®V TO"""HSD R L BC179  18p | ZTxa0 13p | MPF103 30p
gl el PISLETERIBEER | ey vos | MY . 0 | B0 R | S 1| MRS 32
B
| MO soomoow uotimn | v e BRI row | BEH R MR O | BG B
85 N astic plo- ]
765 16b | 141a soap | MEC4000  1/4 Audio Amp. PCE  70m | 15Aa00V Plasiic 180D | NS0k TO-92 BCha 14n | SNa 13 | aMeds  don
7453 16p | 74181 2-98n MECE8040  Electronic Attenuater  90p | [NSULATORS: Mica|0-8A/100V 40p [ BCY?C 18p | ON1131/2 18p | 2N5458  30p
7454  16p | 74182  s2p | NE® jilmersipiniBIC 350 | + 2 bushes for TO3|2N5064  TO-n2 BCY?T  22p | 2N1302/3 17p | 2Ns4se 30
7480 15 74185 135 NE556 Dual 55514 pin DIL ~ 100p | 4,4 TOgE 5p. 0-8A/200V 45p IN1304/5 1“ P
7470 27p | 74190 144p | NESS! PLL with AM Demod. 325p BD122 10 | ANisos a80 | MOSFETs
7472 25p | 74191 144p NES562 PLL with VCO 16 DIL 325p | TRIACS OTHER Eg §1 gsp oN130/0 2sp i 75p
7473 30p | 74192 120p NE563 PLL FM/IF Demod. 300p 100V 400V 500V 40430 99p 13 439 BN1B13 20P SN140 i+
7474 30p | 74103 120p | NESGD PLL 14 pin DIL 250p | 3Amp 85p 9 120p d0d5  osp | BDISZ  40p p OO.ES o | SUay  fae
i o | THs 1oan | NeESeo PLLFun. Gen. 8pin | GAmp g8p 1200 1500 docoy  95p BFlss 220 | ZNises 300 | 4oc0s  sap
mp 163p 15én  163p
f HR | g N Penecan | loAvorh B oikom | f, P | N, H ) o0 e
st ey |t giomienon B | e Toome Trm | EEF R M B em
- -Cs 1] udio Amp. ju] BY10 P | IN4OO: D ;
4000AE 19p | 4020AE196p | TBAS10  7W Audio Amp. 1000 | 554 100v 200 | BY126 12p | IN407  gp | BF1S5 b e g 2Nzl 0
S005AE 13p | 44T AETSID | ZNSE. TR Radis Romswer 1305 | TA SOV 220 | BYIT VPRS2 Brig7  1sp | 2N20260 B | aNasri  3op
4009AE €7p | 4049AE 63D | Basic data shoots at 100 each + SAE. | A0V 248 0A70  4p | zENERS BERT 0 32 | PNaoes  4an | pugT
INIAE oib | 4s4AE1NEP | CLOCK I.Cs. 1h ooy b ) OATe Tp |83V iazaV, BFR79/30 304 | 2N3054, 4op | 2Ns0zr  4ep
i010AE 630 | 1050AE43ss | AY 51224 14 pinDIL  400p} VAT e I b = -
4017AE163p | 4080AEZ28p | MM 5314 2dpinDiL  430pt @ MBIV 30| D48  on | Tannet ” | BFxss . 26 | VAT RATES
4018AE220p | 4071AE 26p | MM5316 40pin DIt 900n] 8% 2AT00V 3801 ool 6p | AEVIT  50p | BFXe5/6 25p | 8% TTLs, CMOS. V.Rs., Opto
40P2AE169p | 4081AE 26p | Data sheets 30p each plus sae 2A 400V 45p | gags 72 Varicap ? BFX87  20p D/eovices.'SCRsl e EP
4023AE 21p | 4510AE160p | LOW PROFILE DIL SOCKETS BY | 2A 600V 48p]| Oanoo 6p | BB105  36p | BFX38  2dp | Triacs, many Lin. ICs and DIL
4024AET16P | 4511AE250p | TEXAS 8 pin 13p, #4 pin 1dp, 16 pin | 6A 50V 58p § QA202 7p | Noise BFYS50 16p | sockets.
4027AE op | 4528aE120p | 15p, 24 pin 70p 6A 100V 63p  IN914  4p | Zid 99 | BFYSi/2 16 | 25% ail others.

Minimum order £2. P & P 20p.
Please add VAT as shown

MAIL ORDER ONLY

Govt., Colleges, etc, orders welcome

TECHNOMATIC LTD.

54 SANDHURST ROAD,
LONDON, NW9
Tel. 01-204 4333

INDEX To ADVERTISERS Electrovalue Led. 511 Partridge Electronics Lid. 476
Elliott Blunt Assocs. 436 Pembridge College of Electronics 508
Elvins 520
Everest Instruments Ltd. 517 R.D.L Ltd. g%%
; ; f Radio Book Services
ﬁmb't llﬂternat_l°ﬂ31 cover Iv Felstead Electronics 524 Radio Component Specialists 514.515
A [ e 325 | Foresight Electronics 524 | Radio Exchange Ltd. ... 507
Astro Electronlcs Ltd - 476 G.K. Services 525 gle\jflza?nt:guments Led. ... g%g
Audio Equipment 438 Coldring o i RS.C. (Hi-Fi) C_enére: Lr.é. i34 435
Bamber, B. . Greenbank Electronics 450 R.5.T. Valve Mail Order Co. .
B e B ronics” 98 | Greenweld Electronics 472 | RU& T.V. Components Ltd. 6437
Bentley Acoustics Ltd. 5t2 )
Beta Devices 522 H.A.C. Short-Wave Supplies 517 Salop Electronics . 525
B.H. Component Factors Ltd. 518 Harversons.. 519 Sales Team.. . . 521
Bib Hi-Fi Ltd. . . 528 Heath (Gloucester) Ltd. . 463 Saxon Entertainments Led. 498-499
Bi-Pak Ltd. 452-453 Henry’s Radio Ltd. 508 Scientific Wire Company, The ... . 524
Bi-Pre-Pak Ltd. 467 H.F.P. . 512 Selray Book Co. .. . 513
Birkett, |. 520 S.I.G.A. Electronics th-dd ggg
Boffin Projects 5g ] 525 1.L.F. Electronics Ltd. 445 Simtech Engineering Lt
B”Tte'sc'amk',;;“tu“e of Engineering coo | Imperial Trading . 5238 524 | Sincel .- =
British National Radio & Electronics Incertexc - 1.C.S. oan VY Studio Electronics 518
gf:?loﬁillectrncal) Ltd. " - ‘51;2 G0 B 525 g;;ﬂre?ragl::tionics g?g
Bywood Electronics 525 Kensington Supplies 523
‘Tamar Electroaics . 522
C. 523 ;
csrﬁi’;ﬂﬁ,orts & Exports 518 | Lasky’s Led. 499440441 | Technamaic Lid. e 2
Chromasonic Electronics cover iii Lektrokit ... . 516 Teleradio Electronics 444
clL . . 442 Lewis Radio 449 Yoner Electronics.. & 5
Codar 504 Linear Products ... 510 Trampus Electronlcs Led. 44
Colomar (Electromcs) Ltd " ble London Computer Operatofs Trammg
Crescent Radio Ltd. 437 Centre ... .. 323 Vero Electronics ... 450
Crofton Electronics 5|7 London Electronic Colle,ge 523
C.T. Electronics cover ii Lowe Electronics .. 450 Watford ElectB:nlcs N igg
West London Direct upp ies ...
g‘E'W' Ltd. ﬁ;’ Macks Electronics... . o 503 Wilmsiow Audio , 468
Do.radm M e Maplin Electronic Supplies . 471
HICEELp itk Marco Trading . . 522
Eldum Electronics 524 Mawson Associates .. 524 Xeroza Radio 512
E:eccrom -Kit . .., .. 444 H::;igllfcxoglcssoﬁ.. b 2%;
Electronic Brokers . 525 ilite Bl p * Z. &I A Services 528
Electronic Design Asscciates 5 |3 524 Minikits Electronics b S ero ser
Electronic Mail Order Ltd. ... 436
Electrospares ... ... 442 Newmart Electronics . 504 | Zentac ... 500
Practical Wireless, October 1975

527


www.americanradiohistory.com

Head Office and Warehouse Retail Shon
44h WESTBOURNE GROVE g TN O oy
LONDON W2 SSF X Tel: 580 8403
Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office Open all day Saturday
OA2 9-45(6AJS  9-85;6CB6  0'50) 6SG7 050 FULLY D ECH8: 0-50{EL&84  0-35{PCC88  9-55{ Ust 080
0A3 »55 AKSE  0-45| 6CD6GA 1:60{6S47 _ 0-66 (L GY LR AL CHB3 0-50| EL86  0-50| PCC189 0-65| U191 0-75
oB2 AKE  0-70| 6CGT 679! 6SL7GT. 085 ECH84 0-50|ELSD  0.50) PCFBO 0-40/U28t  0-60
oC3 45GALS  0.30|6Cie 0.3  SSNIGT 0.8 ECH200 0-70 EL95  0-70| PCF82 0-40) U282  0-60
0D3 -45! 6AME  0-60 6CLBA 0-8¢!65Q7  0-60 ECL80  ¢-40| EL360  1-80| PCF86 o-65{ U301 055
1A3 -85/ 6AQ5  0-50|6CS7  0'85|6SR7  0-80 g ECL82  0-42/ELS04  0'80| pCFaoc o-go| Y403 075
1A7 ‘68| GARS  0-70/6CU5  1-8916SS7  9-40 ECL83 0-75{EL803 200 pGroo1 g.gs| U404 €75
1AD4 201 6AS6  0-86/6CXs  1-08|6UsA 055 CL84  0-60( ELS22 -2-90! oCFag1 ¢.5s| USOt  0-80
1B3GT 0-55{6AS11 4-00{6CY5S 075 6V6GT 0-60 ® ECLB5 0-85[ ELL80  2-00| pGFagz ¢.58| UABCS0 0-50
1R4 ‘50 A're 0-60/ 6CY?T  1-00/6X4 0-45 ECL86 ©-55/EM80  0-55| pG o-80| UAFA42 0-70
1R5 ‘55| GATBA _ 6-90| 6DK6  0:30| 6X5GT  0-55 ECLL800 4-00| EMB1  0-60| pCHooo 0.75| UBCA1  0-60
1S4 401 GAUIGTA 6DQEB  1-00| 6XS 0-8 VALVES EF9 0-90| EMB3 650 pcL81  o-55| UBCB1  0-50
185 -40 +75| 6DTGA  0-80) 12ABS 080 EF37A  1-80{EM84  0-40) 510, 000l UBFB0 050
1T4 -40| GAUSGT 1-50/ 6DT3  0-80| 12AC6  6-80| 3sA3 0-70.61468  4-00,EB41 1-00 | EF44 0-75| EM85 ‘0 pClas  o.70| UBFES 050
104 079 -40| BEAB  @-75{ 12A 8-%0| 35p5 9-7016360 1-40(EBC33  ¢-70 | EF42 0-30( EM87 00 beIss  o-5p) UBL21  0-75
1us ‘80! BAVSGT 1-00| 6ESS 0-85| 12AE6  0-75| 35C5 0-70-6870 3-%0/EBCM  0-75 | EF50 0-40| EY31 -45 PCL8S  0-60] UCo2 0-50
1ve 78| 6AVS  0-50( 6EWE  0:30, 12ALE  0-65 35D5 0-80 6930 3-S0/EBC81  0-40 | EFS5 1-50| EY81 45 o686 680 Uccsé 075
1X287  0-75{ GAWSA 0-75) 6F1 6-35112AQ5  0-55) 35(6GT 0-80 7360 4-00/EBFE0 045 |EF8C  0-35/EYS?  0-50| 51000 .75 UCCES  0-50
2D21  0-55| GAXBGT 1-00| 6F6GB  0-80) 12AT6 045 35w4  0-60 7551 2-50 EBF8S  o-50 | EF83  1.25/EYa8  0-50| p2ons 0ol YEres  o.75
2%2 0-75| 6B4A -20| 6F11 8-65{ 12AT7  0-45 36X4  0-60 7586 5-06|EBF9 - 0-40 | EFSS 0-45] EZ41 75| ppy ¢-50] UCH21  0-70
3A3 0-80/ 688 801 6F13 0-75|12AU8 050 3573 0-80 7587 3-00/EBLY - 1-08 | EF86 0-40| EZ80 ‘301 BEI9G0  0.70 UCHAZ  0-80
3A4 9-60| 6BCS (901 6F15 070 12AUT  0-381 3574GT 0-70/7501A  1-20(EBL2t 100 | EFR9  6-35| EZ81 -351 E200 0701 GCrgt 050
A3 1-00| 6BEG 45| 6F18 0-501 12AV6  0-@| 3575GT @-80 7895 3-60/EBL31  3-00 | EFD 0-60| EZ90 45| 036 e-gof UCLTT  0-70
3A8GT 0-85  6BFS -001 6F23 0:90| 19AV7  0-99| 50B5 0853056 1-S0/EC86 075 | EF92  ¢-50] GUSO -00| pis? 0.55| UCLE2 0-40
384 0-90| 6BFE -75(6F24  0-80) 12AX7  0-38| 50C5 0709002 0-55 ECBS 075 EF93  0-38/6z30 065\ o8 §083( UGiss o-70
3D6 0-4g| 6BHE ‘75| 6F25  1-00112B4A  0-30| 50CD6G 1-20]9003 8-70|ECO1 268 EF04  0-40/GZ33  2-0|pias olsel UFa 0-70
304 73| 6BJE  0-75:6F28 075 19BAs  0-50| S0EH5  0-85|DKo2  1-00|ECC34 0-60 |EF95 045Gz o718/ ohe  FEOEY TR
3Q5 -68| OBKAB  1-40/ 6GHBA  0-75112BES  0-%0| BOL6GT 1-00DKe6  0-75/ECC40 0-80 EF9%6  o-35\HBCst o0-50| D83 0'50) oEA1 939
3s4 -50| 6BKTB  0-75|6GK5  0-70 12BH7  0-60| 807 0-65/DL6S  1-25|ECC81  @-45|EF97  €-70| HLA 0-15| L35 SR Uk o8
3v4 -30| 6BNE -80| 5GK6_ 0-65|12BL6  0-70) 866A  1-58/DLo1  0-40{ECCS2 0-38(EFI8  0-80| KTRC 1-20 UFS6  0-40
SRAGY  1-00 6BNS -85/ 6J5GT  0-55 12BYTA 0-79| 684 1-90{DL32  o-S0{ECC83 ©-38| EF183  0-35 KT44 -39 PL5G8  0-%0

3U4G  6-55| 6BQ7 651 646 0-35/12CUS  0-80| 955 0-50{DLSS  0-30|ECC84 0-35{EFisa  0-40| KT66 -g5| PLS0S  1-38 UFBS  8-50
sU8 875 6BR7 -20| 647 0-65/ 12E1 3-75| 2050 1.20/DL4  6-85|ECC8S ©-45 | EF300  2-60| KT88  3.25| PT4 1-00) Urgs  0-50
5V4G _ 0-85| 6BRSE -0016JSGB  1-30| 12FSGT 0-56) 5642  1-50|DL95  0-75|ECC85 1-25 | EFL200 @-75' KTWe1 1-50| PY31  0-50/ UL 0-70
SWAGT 0-65| 68S7 -40| 6K4P _ 0°60(12F8  0-70| 5654 0-55/DL96  0-85/ECC88 0-50 EHSO  0-60 PC36  ¢0-g5| PY33  0-63|ULs4  0-50
XAG  0-88| 6BUSA 0-85| 6KSGT 0-75/12H6  0-40| 5670 1:00/DM70  0-76|ECC189 0-80 | EK9O  0-45 P 0-65/ PYS1  g-45| UMBO  0-50
5Y3GT 0-65/6BW6 1-00{ 6K6GT ¢-39|12J5GT 0-40! 5751 0-30/DM160  1-20/EC 108 |EL32 060 PCO2  0-85/PYs2  0-45/UMB1 075
5246 -851 BBW7T _ 1.00/ 6K8GT 0-55(12J7GT 0-70| 5763 $-50/DYs1  0-85(ECFa0  0-43 EL34 0-70 PC95 70| Pys3s  ¢-50/UMB4  0-40
6/30L2  0-90|6BXIGT 1-20| GL6GT 0-58|12K7GT 0-0| 5814A 0-89/DYS5  0-42(ECF82 0-45|EL36  0-60 PC95 -50| PY88  ¢-50, UYIN  0-60
SAB4 -50/ 6BZ6  0-55/6L13  0-60/12K8 _ 0-70| 5842 2'50(DY802  0-47|ECFe6 0-75|ELét  0-80 PC97 -55| PYS00A 1-10/ UYL  1-60
6ACT -60| 6BZ7 -70/6LD20  0-60(12Q7GT 0-50| 5886 4-00/ EABCB0 0-46 | ECF! 0-75 Et42  1-20| PC900 0-55{ PY800 0-50|UY41 055
6A -35| 6C4 -48| 6Q7 0-60/125C7  0-§5 5963 0-75|EACO1  9-55{ECFB02 0-73 | ELB1 [ 2 so:Pccs-s -45, PYsol  0-55/ Uvd2  0-55
6AG7  0-60| 6CSGT 0-80)6S4A  0-85/12SF7 055 0-75!EAF42  0-70/ECH21 1-00 [Sig2 o "I -45! U25 t-00| Uvsz  0-60
6AHG 70| 6CB5A  1-75165A7  0-55/128G7  0-55 ms;\ 3.78/EAF801 0-65/ECH42 0-85) EL83 Pccas -85) U26 e85/ UYss 045
OUR 1975 CATALOGUE/PRICE LIST 1S AVAILABLE AND WILL BE POSTED ON RECEIPT OF A P.O. for £0-20.

ALL PRICES ARE EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ALLOW £0-15IN £ FOR
HANDLING AND POSTAGE SUBJECT TO A MINIMUM CHARGE OF £0-20.

for fast easy reliable
USE

( \ \ For so!dering\
(SAVBIT hanay | ( SAVBIT soicer | [ ALU=SOL ror (Fine gauge solaer ) (* Forsclde
solder dispenser for general purpose soldering aluminium Dispensers
work components g Dispons
New Mufticore Alu-sol Fine gauge solder for soldering é Multicore
A coil ot Ersin A handy plastic ree! of flux-cored solder in 16 small components 138ft of Solder make
Muiticore Savbit SAVBIT alloy. 63ft of 18 5.w.g. s.w.g. No extra flux 225.w.g. (42.0 metres of those small
Solderina (19.2 metres of 1.22mm) needed. Plastic reef holds 0.71mm) Ersin Multicore 5 core jobs easier.
dispenser 71t 6in of 36ft. Supplied with fulf solder wound on a plastic reel. 211t of 22
18s.w.9. (2.2 instructions. Also available Suitable for intricate work and s.w.g. (6.4
metres of 1.22mm). insolder dispenser, smali components, metres of
UL Size 12 £1.72 Size 4 £2.32 Size 10 £1.44 el
of soldering iron’ == specially
bits. suitable for
solderingtine
wires, small
Size 5 components
and for
32p / repairing
printed
E w circuits,
N BIB WIRE STRIPPER & cutter) NEW SoLDER wick Size 15 36p
= Fitted with unique 8 gauge Absorbs solder instantly, from tags and Orsi it
o ~--2m-—. selector with handle locking device ST printed circuits. Only needs 40 to 50 Watt e
e e S i¥7=1  and easy grip handles. Spring soldering iron. Quick and easy T.V.repairs 7ft.
incorporated for automatic 4 touse. Does nofneed flux and (2.1 metres) of 18
e opening. Strips insulation from flex % is non-corrosive. s.w.g. (1.22mm)
--"'F_p,. oy ba?xcs' %ag!es (i;rlujts:conds and can also | Ersin Multicore Solder.
£ e T, " N
= P Model 88. 80p Size 18 90p J \size 194 34p /
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" . ‘ = Dept3 5B, Fortis Green Road.
e c I'l nnlns Muswell Hil, Landon. N10 3HN.
telephone:  01-883 3705
LINEAR 1.C.'s
L ]
1-24 25-99  100up 1-24  25-99 100 + 555 (8 pin dip)V 55p@®  7824UC (T0-220) o mg%ggglﬁ £1ng4 gﬁ;gg?gﬁ ﬁgg
555(T0-98) T 8ip@ £1°7, P .
CD4000AE 23p 19p 15p orss ::2 1% :gs 556 (14 p;n)dip) ICL8038 - £3-52@ MCI310P . £2-3%  SN76023N  £1-98
CD400L AE 23p 19p 15p s o 15 i - £1-20@  AY-1-0212  £6,93 MC1312 £2-42 SN76227N (MC1327)
CD4002AE 23p 19p 15p 9 R t o 703 (RF/IF Amp) AY-1-5051  £1-44 MC1314 £4-13 £1-89
CD400SAE £1.59 £33 £1.06 P 123 P 59p AY-5-1224 £3-95@® MC1315 £4-62 SN76532N £1-88
CD4007AE 23p 195 15 7404 lp 13 He 700 (8 pin dip) 38p AY-5-3500 £6-50@ MC1327 £1-12 SN76544N  £1-81
CD400BAE £1.75 El.46  £1.17 7408 16 13 Ip 700 (TO-99)  45p AY-5-3507 £6-50@ MC1330P 83p SN76550-2 (TAAsso)
CDA00YAE Use CD 4049 ) 7409 1ép 13p tp 709 (14'pin dip) AY-5-4007 £7-94@ MCT339P  £1:52
CD401CAE Use CD4050 7410 16p tap tlp a9p BHA 0002 £301 MC1350 64p SNTB552-2
CD411AE 23p 19p 15p 7413 2% 24p 20p 710 (8 pin dlp) 39p CA2111 £1:19 MC1351 88p SN76660N (TBA120)
CD4012AE 23p 19 15p 7437 Zp 2% 20 0 (TO-89) i 45p 8%8‘2 £1é29 mgggg £18852
CD4013AE &) 5 4 7420 1ép 13p g 710 (14 pin dip 44p 4 P . SNT6666N (CAaoEs)
CDA4014AE £1 _75p £1 4:;. £1] ,17P 7427 27p 2% i8p 711 (TO-99) 51p CA3053 59p MC1358 (CA3065) £1-12
CD401 5AE £1.75 £.46  £1.47 7430 lop 13p tp 711 (14 pin dlp) 44p C A3065 £1-60 £1-16 TAA263 £1-50
1 CDAOIGAE 9p 58p 46, 7432 . 2% 22%p 18p 720 (A.M. Radio) CA3075 £1:64 MC1375 £1:48 TAA300 £2-16
CDI7AE & 7437 Y e | 8o £1.76 CA3078 £1-28 MC1455 (555T) 620® TAA3{0A  £1-87
40 BTl A ST - 723(T0-99) £1:09  CA3080 50p  MCI456CE £1:68  TAA32N  £1-44
CD401BAE, £2.5¢ £2.09  21.87 7441 75 &%  -50p i ! ;
CDIOI9AE 80 &% 53 7442 e 55 3 723 (14 pin dip) T4p CA3081 £1-86 MC1458CPI 84p TAA3S0 £2-43
S DUD20AE £l o7 S v 7445 as ik 5 741 (8 pin dip} 36p CA3082 £1-86 MC1468G  £2-18@ TAA370 £3-40
CD4021AE £1.75 £1.46 0.7 7447 95£ 832 &7p ;ﬂ((-l;?_g-g)d- ,‘;2" EASDBIE (TDQSEE;?) mglﬁgg'{; £4§52: ?ﬁﬁéi’g £27'r§§
- - QUL e pin dip) 36p . 74
CD40Z2AE &1.83 £1.53°  gl.22 7M7A 95p 83 &7p 747 (14 pin dip) £1-04 CA3097E  £1-67@ MC3302P  £1-50 TAAT00 £5-03
CD4022AE 23p 19p 15p 7448 &8p  71p 7p 748 (8 pin dip) 42p CA3123E £1:76 MC3401P T4p TBA1205  £1-25
CD4024AF £1.26 £1.05 84p 7470 e 25 20p 748 (TO-99) ~ Sip CA3401E (LM3900) MF C40008 &7p TBA231 £1-02
CD4025AE 23p 19p 15 7472 25p° 21p 7p 748 (14°pln’dip) 45p MFC4060A 79p. TBA281 (723) £2-59
CD4026AE £2.79 £2 33 £1.86 7473 30p | 25 20p 783 {F.M. 1st. L.F.) CA3600E ﬁ 44. m;ggggg;& ggp' TBA500Q £3-16
CD40Z7AE o8p 82p 85p 7474 32 26p 21p £1-08 CT7001 34 D TBA520Q  £3-85
CD402BAE £1.53 £1.28  £1.02 7475 7 3% 31p 75491 38p®  LOOSTI (TO-3) MFC6670 £1-68 TBA530Q  £3-27
CDAVZFAE £1.12 21,76 g£1.41 7476 I 26p 2lp 75492 £1-10@ £1-460 MM5314 £4-30@  TBA540Q £3-72
CD40I0AE 71p S 47p 7482 75p 82 50p Regulators_100mA LO36T] (TO-3)£1-46@  MMS5316 £9'99@® TGAS550Q £5-20
CD4033AE £1.75 £l £1.17 7485 £1.30 -£1.09 87p 78105WC (TO-962)p L037THTO-3)£1 = MVR5V (Toﬁsé1 - TBASE0CQ £5-29
CD4040AE £2.01 £1.68 £1.34 7486 32 26p 21p . TBAG25A £1-03@
Cpaa2AE 2.4 8124 % - 7489 £3.36 240 £2.10 78L12WC (TO-92) L129 (SOT-32) 850@  MVRI2V(TO-®) o TBAezsB  £1.038
CD4049AE &9 58, 44 7490 4% 40, 32 60p®  L130(SO0T-32) 85p @ 1
EDY0OAE o = e 2491 pi R o 78L15WC (T0-92) L131 (SOT-32) 85p@ MVRI5V (TO-3) TBAG25C  £1-03@
CD4031 AE 278 w9ty 72 a7 e 60p®  LM30IT (T0-99) Flae poas Nt
i i 53 : P e p Regulators 100mA 65p  NE540L £1.25  TBA720Q  £2-79
53:32225 :é?g ;12;2 gif ;::g :;p 4<59P igp 75LOSAWC LM301 S (8 pin.dip) NEMGA - £1 -316. ;g:;ggo ﬁﬂ?
- . . 2 55p P (TBAG25A) 90p® 59p 556V 73p :
CD40G0AE £2.51 £2.09 £1.67 3 74100 £r.08 89p 72p 78L12AWCE LM30TA T (TO-99 NE556 £1-20@ TBAS10S £1-24
CD40SEAE £1.13 94p 75p 74107 35p 28p 2% (TBAG625B) 90p@® 5-,)', NE560B £5-06 TBASI0AS £1-24
CD406BAE 28p 24p -19p 74121 34p 28p 23 T8LISAWC LM301A S (8 pin dip) NES61B £5'06 TBAB20 86p
CDADSPAE 28p 24p 1%p 74122 47 3% 3lp (TBA625C) 90p® 59p NE5S62B £5-06 TBA920Q  £4-71
CDAO70AE 28p 24p 19p 74141 78p 63p 53p Regulators 500mA LM307 T (TO-99) NE563 £2-96 ;gﬁg?lgg ﬁg:;}
CD4071AE 28p 24p 19 74145 8p 58p  48p 78MOSHC  £1-35@ ~ 59p NES565N. .22:63 Jenzi £0424
CD4OT7AE 71p 59 47p 74154  £1.75  £1.48 86p . 78M12HC £1-35@  LM307 S (8 pin dip) NES66V 1-87 :
CD40G1AE 28p 24p 19p 74174 £1.00 83 &% 7BMISHC  £1-35@ 57p NES567 £2-63 TCABOQ  £7-24
CD40BZAE 285 24p i9p 74180  £1.0& 88p 7lp I8BMIBHC  £71-35@  LM308 T (TO-99) SL414A £2:09 TCAB308  £1-04
CO40BSAE £1.28 £1.06 85p 7481 £3.20  £250 £1.90 78M24HC - £1-35@ £1-96 SL415A £2-75 TCAG40 £2:25
' : i Regutators 1A LM308 S (8 pin dip) SL437D £7-50 TDA1054  £1-50
CO40864E £1,28 £1.06 85 74192 £1.35 £1.14 90p T80BKE (TO-3) SHn 2laa0 70-34@ TDAT200 £2-43
CD4093AE £1.56 £1.20 £1.04 74193 £1.35 . g£].14 90p £2-00@  LM308A T (TO- 99) SL610C £2-03 TDA1405 30p @
CDAO99AE £2.95 £2.46  £1.96 74196  £1.64  E].34 9% 7812KC (T0-3) £7-9 SL611C £2-03 TDA1412 30p@®
mac o WaAsesde SHE LS mau e
-3) '90 1 4 '
£2-09¢  LM309K £2-34@®  SL620C £3-06 TDA2020  £3-75
7818KC (TO-3) LM339 £2:25 sSLe21C £3-06 ULN2111A £1-52
LIQUID CRYSTAL DISPLAY complete with . £2-09¢ LM370N £2-85 SL622C £7-62 ZN414 £1-26
socket and removable reflective backing; ' . 7824KC (TO-3) LMan £2-08 5L623C £5-57
e e N
be directly driven by National Semiconductors N e ! £SU®
“Alom Clock chip MMS316. £13.99 o JL A 7805UC (TQ-220) LM377N £2-71 5L640C £375
£1-72@ LM380 £1:25  SLe4IC £375
NEW LED Linesr Cursors 7812UC (T0-2§{1)) 20 tmgg; i} -gg gtgggg fgzg
each device containg ‘0 light i : ! Minitron  Filament
em;mneg diodes in @ 20pin dual- 7815UC (TO-220) LM703 68p SN75491N . 83p@ msplay bi-direction-
Srm | mwcaodpe HEH BB SN TKaR | T i kel
stare anaiogue meters or dials = N LfH d.pt. 3015Gﬂ:1
Type 101 RED £2.26 ® £1-72@  LM3900 690 @
PIIOTO-IMRUIIGTOII - SPECIAL PURCHASE
INGTTT enables litronix
Veeo; Vebo 25v; Vebo Bv :
Veeo; Vebo 25v; VEBO By LIT707  90p;@LIT747  £1.99¢ T 4 Reilon
We 2500; 1c 250 ma Sl & 0.3 OmE] [
i
COMMON COMMON COMMON COMMON o
1€ SOCKETS . ANODE ANGDE ANODE CATHODE frice
Litrenix Double Digit Displays R/H L/H -1 R/H
' Dual=in-line TO5 [O)-SPH; Common Anode * 2 R/H Dec. Pr, Dec. Pt Dec Pr,
Pins 8 14 16 24 %8 36 40 & 10 P e —
®FPricel3p 15p 15p 26p 30p 39p 4dp 31p 35p ggg; gives &(1).9 oo RED DL7o7R DL707 DL DL704 £1.828
727 gives 2.0, fo 7. ) GREEN  MANS1 MANS2 MANS3 MANS4 £1.520
LED'S ?”:/"’"; ‘::IS'T::;Q"’::’”"‘E““’ 0 3“ RED MANT1 MAN72 MANT73 MANT74 £ 820
&S O Q, ‘Pﬁc: Ei 75 vach. ® . YELLOW MANBI MANB2 MANS3 MANES £1.82e
Fres snap-on plastic rerziner L - CRANGE MANIS10 MAN3Z620 MAN3630 MAN 3640 El.82e
; / NOTICE GREEN  XANS) XANSZ - XANS4 £l.408
] S-EZSI" g_ﬂb‘; - !;_2" ] Poitage & Paching Charges RED XANZY XAN72 - XAN74 £i.oe
ia. fens "Cu lony 10 1 €n3) YELLOW XANS! XANS8Z - N84 £1.4%
mLzow \ (MLED #50} N With the recent inc. ase in S *
10+ 100+ i+ o+ 100+ 1+ 10+ 100+, | postal charges and a continuing s GREEN  MAN4SI0 MAN4520 MAN4530 MAN 4540 i2.32e
Red 6 '5p 13pe 2Wp 2p 22 e 18- ip 1 @ Imr}f:se in packaging cost: 0.¢ RED MANSI0  © MAN4720 MANJ730 MAN 4740 £2.920
Green 27p 24p 22p @ 33p 30p 27p @ 30p 27p 25p @ | “©hove beenforced toreview YELLOW MAN4BI0 MAN4820 MAN4B30 MAN4B4D £2.329
Omnge 2% 24 22pe 3% Ap Tpe Ip Wp 25 of °7 T::y" . ORANGE MAN4410 MAN4620 MAN4630 MAN 4640 £2.329
encel wird: —
Yellow  34p 31,;!1\29;, e 3% 32 29?_._35)_;!-__3{3;1” 30 o Orders yalued at £5 or AL M ca ce um -; c.
% R T__ " more witl t—.-,: post Free. ) Dec., P, bR Dec. Pt. i
Low Cost Red GansP I NEW Opta-isolators 2. AlY.K. ‘small package' 3 o - ~ =
Motorola MLED 500 ‘ 11 (4NZ5 o TILIIS) orders will go firat class mail, 8.6 DL747 DL746 DL750 DL749 £2 420
ina T092 package. 15p ® 6 pin industry standard package 3. Minimum postage & packing 3
. | 2.5K¥ isolation £1.00 @ chorge will increase to 20p. NOTE: MAN4000 series pinours are $4 pin dil the same as MAN50;70 & BC series.

VAT INCLUDED CALLERS WELCOME

ADVERT. No.1.of Series B.
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Illustrated below are some of the products that TOKO make for wireless manufacture. These

2

and other TOKO products are available from Ambit, together with many linear and discrete
semiconductor devices specializing in radio and audio applications. Full catalogue 40p.

wireless tecknowledgey

A

Varicap FM tunerhead:

The EF5603 represents the top
0" the range in TOKO FM tuner|
modules. With 5 double varicap
tuned circuits, and dg MOSFET
RF stage, the performance is
really excellent. {12v supply)
1-24 £9.05 each

Coils for VHF RX/TX's
S$18 are fully molded coils,
complete with cores. A wide
range of custom types with
up to two taps is available -
standard types for VHF are
avilable ES. 1-24 18p each

Ceramic |F filters
Similar to Murata and
Vernitron types, these
ceramic filters are the
easiest way to achieve FM
{F selectivity. Two per set
are’required. 1-24 40p each

from TOKO

6 pole linear phase filter
Centered on 10.7MHz, this
linear phase filter offers all

the necessary selectivity for
the construction of a Hi Fi FM
stereo tuner. 1-24 £2.25 each

ICs for |F, decoder

The popular 1310, and 3089
types for FM MPX.
1310/4400 1-24 2.20 each
3089/4402 1-24 1.94 each

19 & 38 kHz notch filter
BLR3107 filters will remove
the interference that causes
annoyance when listening to
or recording from MPX trans-

missions on FM. 1-24 £1.60ea]

7BA Low cost RF choke
Miniature chokes 1uH to
1mH. Useful for all low
power decoupling appli-
cations in RF circuits, logic
circuits, filter circuits etc.
Stock values 1, 4.7 and
multiples through to TmH.
Custom orders 1000 min.
for other values 1-24 15p ea

10K coils for HF/VHF

The ideal coil for all FM and
TV IF applications. Excellent
stability - available from a very
broad ‘shelf stock’ range, and
also to exact custom specs.,
where a min. of 1000 pcs
applies. With or without an
internal capacitor. 1-24 30p ea

CFT ceramic series AM IF
filters

Low cost filters for use with
IC or discrete circuits. Each
unit ineludes an input/output
matching transformer. For
455 and 470 kHz BW 6kHz.
CFT 1-24 50p each, or slightly
larger with higher Q:
CFUO50 {470 kHz only)

1-24 55p each,

MFH mechanical 455kHz
IF filters

Bandwidth 4 or 7 kHz,
for IC and discrete |F strips.
Includes input/output IFT
for matching 5k/800 ohms.
1-24 £1.45 each

7P min MF/HF coils
Only 7mm square base area
makes the 7P ideal for all
miniature receiver circuits.
Available as |Fs and osc.

for AM/FM. (AM |FTs are
available ES.) 1-24 30p each

10E coils for AM/FM

The 10E is available in the
broadest-range of stock types
of all TOKO coils, covering
applications in MF/HF radio
and FM IFTs. Base area 10mm|
square. 1-24 27p each

AMBIT international
37 High Street
Brentwood

Essex, CM14 4RH

\ tel 216029 tix 995194

Please address all enquiries and orders for 1000 pcs or less to the distributor, AMBIT international.

Please note TOKO UK have moved to larger premises at:

Terms:

Min CWO £1.00, VAT extra
Post 20p per order {CWO)
Min invoice £7.50 pp 50p.

Alma Road

Ward Rovyal Parade

Windsor, Berks. SL4 3HR
tel 54057 tix 848095

Y
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oIMPLE

OCTOBER 1975

= PRACTICAL WIRELESS

8 PAGE SUPPLENIENT NoA

 CONTENTS

_IC TUNER _
MEMO REMINDER
RAIN WARNING BLEEPER
~ SIMPLE SIGNAL INJECTOR
SIGNAL BOOSTER
| DOOR ALARM

of components is not critical except, perhaps, the

IC Tuner where the design should be followed and
wiring kept as short as possible. As the tuner uses a
ferrite rod aerial it is important to rotate the unit as a whole
for best reception from a particular station. A metal case
must NOT be used with this project or the signal strength
will be severely reduced.

If a metal case is used for any of the other designs care
must be taken to see that short-circuits do not occur to
the wiring. For this reason a plastic tube is recommended
for the Signa! Injector, where space is at a premium.

Much of the wiring can be done using the existing leads
on resistors, capacitors and other components. Otherwise,
use 22SWG tinned copper wire or thin insulated bell wire.

Take special care when soldering transistors. See that
the leadouts are scraped clean and use a minimum of heat
to make the joints.

In general, a particular transistor may be replaced with
another of similar characteristics provided it is of the same
type, that is, PNP for PNP. The following are some of
those in the same PNP group:— OC42, OC71, AC128 and
NKT251 while in the NPN group are:—BC107, BC108,
BC109, BSY95A, 2N3704, 2N3904 and ZTX300. If a change
is made to the type of transistor used in any of these
circuits then a check must be made of the lead-out con-
nections of the replacement transistor.

If a change of polarity is made to one of these circuits
it will still work provided the transistor type is changed, as
already noted, and that the polarity of any polarised
(electrolytic) capacitor is reversed.

Note that there is no alternative for the ZN414 IC used
in the Tuner project. The Tuner could be used on the long
wave band by adding the appropriate coil on a ferrite rod
and a simple changeover switch. Alternatively the input
circuit of the Signal Booster may be employed, with an
external aerial.

Q LL these projects are fairly easy to build. The layout

A single silicon integrated circuil provides several
functions not.normally available in TRF receivers.

Use this medium wave tuner with an audio amplifier or
tape recorder to obtain excellent reception of local stations
or to record radio programmes. It is self-contained, does
not need an external aerial and only requires a screened
lead equipped with a plug to suit your amplifier or recorder.
It can also be used for local stations or personal listening
of records by plugging in a high impedance headset
or earpiece.

The ZN414 silicon “radio chip" provides RF amplifica-
tion, automatic gain control and detection. The input
signal is taken from the ferrite rod winding L1, and the
audio output is taken to the level control VR1. This circuit
has very few other components and it will be found to give
excellent results provided one or two important points are

www americanradiohistorv com
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not overlooked. Strong local signals can overload the
ZN414, causing distortion. This can be avoided by turning
the tuner so that pick-up by the ferrite rod aerial is reduced.
In addition, the output is generally more than adequate, so
that the associated audio equipment may be overloaded;
avoided by setting the level control well back.

» R2
680
see text

i 1
T O-01F

The tuner circuit using the ZN414 IC. Under no circumstances must
the supply voltage exceed 1-5V.

Il

1L

| —— |
Cutput
WO54

Plan view of the layout of components, The board is connected to
- VC1and ST by heavy copper wires.

In terms of circuit adjustment, there is no alignment or
similar procedure and the unit can be expected to work
well immediately. For best possible results In all circum-
stances, and to compensate for variations in layout, it can
be worthwhile to look at R2. This can be 470, 560, 680 or
82002 but if the value is lower than optimum, whistles will
accompany some stations. On the other hand, an un-
necessarily high value reduces sensitivity. Initially, fit the
value shown.

Components are fitted as shown. Note the cuts or
drilling away of the foil conductors. The IC has its leads
arranged as shown. Bring lead 3 between leads 1 and 2,
avoiding any short circuit. The IC will then fit the holes as
indicated which helps separate input and output circuits.

The aerial is sixty turns of 24SWG enamelled wire, close

@ se:-se..:&w &w- d&@éw@ "
SR Rre e S N e E S
«g.- w’“fﬁ'o-’@SW& w&%@&w Bk S
General view of the tuner showing the rod aerial ﬁxed to the board
with fine thread.

Battery VR1 socket
M +ve outer

1C1 leads
as shown

70x 38mm (C-15in. matrix)

Diagram showing breaks required on the veroboard before compdonents
are soldered In piace.

wound on a9mm diameter ferrite rod, 75mm long. The ends
of the winding are secured with glued thread, which also
holds the rod to the board. As battery drain is very small, -
wires are left projecting from the board and the battery is
soldered to these. The outer case is negative. More than
a single 1:5V cell must not be used. Clips could be fitted
to take a battery, if preferred. The box or case must be of
insulating material, with minimum internal dimensions
approx:mately 75 x 65 x 40mm.
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A slowly flashing lamp increases the battery life in
this Memo Reminder.

This device is a flat plastic box provided with a note pad,
normally left with the pad uppermost. When a message
has to be left, if only “Back in five minutes", this is written
on the pad and the device turned over. In this position, a
lamp at the end of the case flashes on and off at about ope
second intervals, thereby drawing attention to the pad.
This side of the case carries the message ‘| have left a
note, please turn over.” When the box is reversed to read
the message, the flashing bulb is switched off.

ORI e
S1

Gravity
switch

5%
famp

wos8

The simple multivibrator circuit is activated by the -gravity switch St:
The operating current of the lamp should be as low as possible.

The circuit uses a two-transistor flip-flop oscillator,
collector current of Tr2 passing through the lamp, which
is a 6V bulb as used for cycle dynamo back lights and
other purposes. The device will operate from 4-5 or 6V
but here two 3V batteries are used for the supply.

Gravity switch S1 is operated by turning the case over

.and it is made as shown from a piece of metal rod about

40mm long (sawn off a volume control shaft) and pivoted
on a bolt, fixed with lock nuts to a bracket. When the box
is in the flashing position this rod rests on a second bolt,
completing the circuit. When the-box is turned over to
read the note the rod rests on the insulated top of the case.
The contact bolt and swinging rod should be bright and

1 (=l
s 2|

0, e

Details of the gravity switch and bracket.

Battery

Layout of the components on a piece of plain veroboard and associated
wiring.

Inside the Memo Reminder showing the board in the centre and the
gravity switch at the bottom, lifted up from its normal position to show
the fixed contact.
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clean and if the rod pivots freely it will be quite reliable.

The circuit is assembled on 0-15in perforated board
about 90 x 22mm. The bulbholder is the type which has a
clip that slips on the insulated board cut to accommodate
it as shown. The holder may be slid along to place the bulb
inside or outside the box. The box actually used (available
from shops selling fishing tackle) is about 95 x 80 x 25mm
and divided into three sections. This allows the circuit
board to occupy the central section, with a U8 3V battery
each side. Clips of tin, bent to a U shape, are cut to go at
each end of the batteries, with the leads soldered on. The
clips can be packed with foam rubber or otherwise
arranged to keep pressure on the batteries. An additional
lead passing from one battery to the other joins positive
to negative.

A small scribbling pad to suit the box is held with elastic
bands, which will also keep the lid on and finish the device.
A pencil can also be attached. A box with a transparent lid
allows the “‘turn over" instruction to be fixed inside.

One small spot of rain on the sense pad of this bleeper
will start this audio warning that drying clothes may need
to be brought in! It can also be operated by rising water,
if the pad is hung at the level the water should reach.

The circuit has two transistors, with feedback via capaci-
tor C1, but Tr1 cannot operate as long as the pad is dry. In
these conditions battery current is zero, so a battery will
last for a very long time. When the pad conducts Tr1 and
Tr2 form an audio oscillatory circuit, the pitch depending

Speaker

35 to 800

5

The circuit of the Rain Warning Bleeper could hardly be simpler.

Altering the values of R1 andjor C1 will change the tone.

The speaker, circuit board switch and battery can be
fitted into any convenient sized box, leaving the pad
to be pfaced outside in the open.

somewhat on the pad resistance. In these circumstances
thé current is about 10 to 25mA. A switch allows the
device to be turned off, as there are times when it will not
be needed or when note has already been taken of the
warning. .

%L

WO62

Position of the components and foil side of the veroboard showing
breaks required to be made before assembly.
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W063

The size of the piece of veroboard used for the rain-getecting pad-is
,r:ot important but ensure alternative rails are connected as shown
ere. . L
First use a cutter or drill to break the foil sections where
shown. The transistors and other components can then
be inserted and soldered in place. Provide positive and
negative flexible leads for the 9V battery, via the on-off
switch, and for the speaker. A long, twin flexible lead is
also required for the pad. The board is mounted by two
bolts or screws in a case able to take the board, battery,
speaker and switch.

The pad should have a minimum area of at least 30cm?
with alternate foils connected together by wires on the
insulated side of the board. The board is placed outside
the house, foil side upwards. A touch with.a moistened
finger anywhere on the board should start the alarm.

The finished Signal Injector ready fo be fitted into its
case, preferably a plastic one.

With this miniature signal generator a rapid check can
be made of audio stages or the audio section of a radio
receiver. Though an audible tone is produced, harmonics
extend to much higher frequencies as is usual with circuits
of this type, so that some tests can also be made for the
intermediate frequency (IF) and other sections of a receiver.

Tests with the injector should only be made with battery
operated receivers, as some types of mains equipment
have a "live" chassis or dangerous voltages around.

In order to accommodate the components in a small
cylindrical case, C1.and C2 are low voltage disc ceramic

capacitors, but C3 is a 150V tubular capacitor, to give
isolation from any voltage likely to be encountered. The
clip, on a flexible lead, provides an earth return, but this
need not always be used.

Dimensions of the insulated case are not critical but
anything smaller than about 65mm long and 35mm diameter
may cause difficulty in fitting all the components. A slot
is cut or filed in the lid and switch S1 fixed with two bolts

Clip

The Signal Injector also uses a multivibrator circuit the output of which
isvery rich in harmonics.

The board is fixed to one set of contacts on the switch by wire passing
through holes in the board. The other set of contacts is used for the
on-off switch. 1 A )

L. 6BA rod

 J
‘Battery+

50 x 22mm( 0-15in, matrix)
A s
O

b

Battery (HP7)

[}

o

Having got the size of the board right the parts can be fitted as shown
here. The battery wires are soldered to the battery contacts. A battery
holder would take up too much space.

WO57
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The small piece of insulated board can be attached fo
one set of unused tags on S1, with twisted wire, for support.
At the other end the prod passes through a hole in the
bottom of the container. The prod is 6BA threaded rod,
secured-with adhesive and a tight binding of thread, also
smeared with adhesive, passing round it and through holes
in the board. The tip of the prod is filed to a sharp point.

As battery drain is under 1mA, leads are soldered
directly to the battery, outer case negative. If components
are kept towards the middle, and close to the board, the
whole will slip easily into the case. A lead with clip runs
from the negative line. A nut on the rod outside holds this
securely. Check that the metal cases of the transistors do
not touch each other oy anything else.

e e

When testing a circuit, work backwards, step by step,
from the output stage. When the point at which a fault
arises is passed, signals cease. The output of the injector
is only sufficient to be just audible when taken directly to a
speaker of 15Q or higher impedance. However, when the
output stage and other amplifying stages are present,
volume is greatly increased. The clip is generally taken to
the equipment’s “earth’ line. In addition to locating a non-
working stage, or break at a component, or in a winding
the probe can also show if cracks exist in the.foil con-
ductors in AF sections of equipment. Remember to work
step by step, taking in only one joint, foil conductor,
coupling capacitor or other component at a time.

radios

Many popular portable receivers cannot give enough
volume from the weaker or more distant stations, espec-
jally during daylight hours. The unit described here is
able to provide a considerable increase in signal strength
and may even allow satisfactory reception of signals
which are scarcely audible without its aid.

Signals for the unit are obtained from an external aerial
which may be an internal or external wire up to about

Here the output coil of the Signal Booster is placed
close to the internal aerial of the transistor radio.

Circuit of the Booster which uses a single transistor and an external
?enal An earth connection will often help to increase the signal even
urther.

5m long. A telescopic aerial may prove satlsfactory if
nothmg else is available, but the wire aerial will give much
better results.

Switch S1a selects the aerial coupling winding of the
long wave coil L1 or the medium wave coil L2. Switches
S1b and S1c similarly select the appropriate tuned and
base coupling windings. Variable capacitor VC1 will peak
the signal over the range selected.'S1d is the on-off switch.

Coil L3 is a home-made 10 turn loop, about 25mm in
diameter, wound with any fine insulated copper wire and

www americanradiohistorv com


www.americanradiohistory.com

=

Rear view of the Booster showing circuit board fitted to the front panel
via a metal bracket held under the wavechange switch.

bound with plastic-tape. The coil is connected to a length
of twin flexible lead or coaxial cable about 300mm long.
The coil allows the coupling of the amplified signals to
the ferrite rod aerial inside the receiver. Closest coupling
occurs when the loop is slid on to the rod itself but it may
be sufficient to place the coil outside the set with its
turns parallel with the turns on the rod aerial.

A 150 x 100 x 100mm metal or plastic box with metal panel
was used but the size is unimportant. The component

LE)

- Batiery +ve

cEbieE,
T

4 Plain board 70 x 50mm

L

I

T

tilted forward
for clarity

bracket

Aerial
socket

The parts should be laid out as shown here. The switch s, In fact,
mounted on the vertical part of the metal bracket

board is bolted to a metal bracket fixed under the bush and
nut of the switch. When soldering to the pins on the coils
scrape the pins clean and use a minimum of heat or the
plastic former will soften. The aerial socket is insulated
from the panel but the earth socket is connected to the
panel.

The couplmg of L3 to the receiver is a matter of trial and
error and when it is correct there will be a marked increase
in signal strength and VC1 will have a definite tuning point.
Make sure that the unit is switched tc the range required.

This unit replaces a door bell or buzzer and it runs
economically from its own 9V battery. It is an easy and
useful constructional project for a complete beginner. The
circuit has numbered points which refer to the numbered
tags of the tag-board. This should help anyone not familiar
with electronic circuits to follow the theoretical circuit
in conjunction with the actual wiring up of components.

Transistors Tr2 and Tr3 form a multivibrator and the
audio tone produced is fed to the amplifier Tr1, by the
coupling capacitor C1, which amplifies the tone for driving
the loudspeaker.

The bell-push operates as an on-off switch so that no
current is drawn until the push is operated. Pre-set
potentiometer VR1 is a "pitch” setting control which allows
the tone or frequency to be adjusted, but if two units are
used for front and back doors the tones can be set at
different frequencles. The push which has been operated
can then be Identifled by the tone hgard.
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DN 0492

Ty \ e
D

Terminal
block

Bell-push

Circuit of the Door Alarm, the only
adjustment required being to
-pre-set- . poténtiometer . VR1,  to.
vary the pitch of the tone,

The wooden case used is intended to hang high up on
a wall out of the way, and the front slopes downwards
slightly. The case is 140mm square, 70mm deep at the top,
sloping to 40mm at the bottom. All these parts can be of
4mm or similar plywood, butthe dimensions are in no way
critical. Cut a hole to suit the diameter of the speaker cone.
The parts of the case are held together with glue, and
panel pins if required. Strips or blocks of wood can be
glued in to strengthen the corners. The case can be
varnished or painted any colour to suit the decor. Glue
fabric over the speaker opening and fix the speaker to the
wall with a small metal tab.

Solder transistors, resistors and capacitors to the
tagboard as shown. Transistor leads need not be cut down
at all. If the soldering iron has reached its proper tempera-
ture, and is removed as soon as the jointis correctly made,

Terminal block

BR 0403 BC108 Bell-push

Physical layout of the alarm, the tag numbers on the board correspond-
ing tothose shown in the circuit diagram.

no damage to the transistors or other parts is likely from
overheating.

One outer tag and the slider tag of VR1 are soldered to
tags 9 and 11 to support this component. In most places
bare wires can be arranged so that they are clear of each
other. Elsewhere, insulated sleeving is put on connections,
or insulated wire is used. When the board is finished, fix it
as shown, with woodscrews. Spare nuts or other spacers
are put on the screws to raise the board a little, to clear
the edge of the speaker. See that the screws do not project
through the front of the case. Alternatively, use 6BA
screws through the tagboard and front of the case.

Only low-voltage bell wire need be used to the bell-push.
A 2-way block allows these connections to be made with-
out soldering. Cut a clip from scrap metal and screw it to
the case to hold the PP6 9V battery.
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