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ALL MAIL ORDER BY
RETURN.G.0.D.SERVIGE
WELGOME

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

Tel: 01-994 6275

C.T.ELEGTRONIGS

V.A.T.

Unless otherwise stated all prices are
exciusive of 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 U.K. only. This to be at
our discretion.

SEMICONDUCTORS | 788 &n|ham” foe
MRS B\ W
AAZ12 25p  BC214  14p | IS100 15p 31 p | 2N2646 0p
AC107 35p | BC214L 15p | IS103 15p | TIP32B  77p | 2N2846 £1-50
AC125 25p | BC238  15p | MJ34o  50p | TIP33B £1-06 { 2N4g04  25p
AC126 25p | BC239  15p | MJ4st  e5p | TIP34B £1-62 | 2N2005  30p
AC127 25p | BC300  30p | MJogot £1-25 | TIP35B £2-71 | 2N2606  25p
AC128  25p | BC301  30p | MJ2001 £1-95 | TIP36B £3-50 | 2N2607  25p
AC176 25p | BC302  30p | MJE340 S50p | TIP41B  78p | 2N2926  13p
AC187 27p| BC303  35p | MJE370 75p | TIP42B  85p | 2N3053  25p
ACiss 27p | BCY3t 35p| MJE371 gop | TIP29C  68p 2N3055 50p
ACY17 25p| BCY32 85p | MJEs20 65p | TIP30C 72p | 2N3232 £1-35
ACY18 25p | BCY33 60p | MJ2055 £1 20 | TIPHC  80p | 2N3525 £1-10
ACY1s 25p | 8Cvas  65p | MJE3055 75p | 1IP32C £1-00 | 2N3553 £1-40
ACY20 25p | BCY38 65p | MMiA13 45p | TIP33C £1-20 | 2N3643  30p
ACY2{ 25p | BCY39 95p: MMi7i2  60p | TIP34C £1-80 | 2N3702  12p
AD{40  60p | BCY55 £1-50 MPFi02 45p | TIP35C £3-00 | 2N3703  12p
AD142  6op , BCY7 20p | MPF103 TIP3BC £3-74 | ON3704  12p
AD161  45p | BCYT  20p | (2N5457) 35p | TIP4IC  80p | 2N3705  12p
AD162 45p | BCY72  20p | MPFi04 TIP42C £1-00 | 2N3706  12p
AF114  25p | BD121  75p (2N5458) 35p | TIS50 ~ 40p | 2N3707  12p
AFit5  25p | BD123  85p A MPF105 ZTX107 15p | 2N3708  14p
AF116  25p | BD124  70p  (2N5459) 40p | ZTX300 15p | 2N3709  14p
AF117  25p | BD131  40p 1 OA47 10p | ZTX500 16p | 2N3771 £1-50
AF118  350p | BD132  50p ' OAT0 10p | ZTX501 20p | 2N3772 £1-60
AF124  30p | BD135  50p | QATS 10p | ZTX504 50p | 2N3792 £1-80
AF230  60p | BD136  50p | QASt 10p | ZTX531 zn;ist794 30p
BA102  30p i BD13d9  75p | OAS0 10p | ZTX550 25p | 2N3B19  35p
BA112  50p | BD140  87p | OAN! 10p | IN659 8p | 2N3320  55p
BA114 16p , BD153  80p | OA200 10p | IN914 8p | 2N3s23  70p
BA155 16p BD156 80p | OA202  10p | IN9i6 8p | 2N3866  85p
BA156  15p | BDY17 £1-50 | OA210  35p | IN40O1 8p | 2N3904  22p
BC107 13p' BDY18 £1-75| OA211  35p | IN4002 9p | 2N3805  25p
BC108  12p | BDY19 £1-90 | OC16 90p | IN4003 9p | 2N3906  25p
BCt09  14p | BDY20 £1-20 | OCi9 85p | IN4004  10p | 2N40i4  80p
BC109c 15p1 BF152 20p | OC22 55p | IN4005  12p j 2N4036  62p
BC113  13p | BF166  30p | OC26 65p | IN4006  14p | 2N4037  44p
BCi14 13p | BF178  35p | OC28 60p | IN4007  16p | 2N4058  14p
BC115  15p | BF180  35p | OC35 60p | IN4148 7p | EN4059  14p
BC116 15p | BF194 16p | OC36 65p | 2N696 25p | 2N4060  12p
BC117 20p | BF195 16p | OC42 40p | 2N697 25p | 2N4061 12p
BCi118  15p | BFto6  16p | OC44 20p | 2N698  25p | 2N4062  12p
BC119  30p | BF197  16p | QC45 25p | 2N706 12p | 2N4126  18p
BCf43  25p | BF200  35p | OCi0 15p | 2N706A 14p | 2N4286  25p
BC147 12p | BF224  18p  OCTM 12p | 2N708 15p | 2N4287  25p
BCi48  12p | BF2444 18p | OCT72 20p | 2N929  22p | 2N4288  27p
BC149  12p | BF245 45p | OC75 25p | 2N93Q 20p | 2N4289  30p
BCi49c 14p | BF259  58p | OC76 25p : ON1132  25p | 2N4250  25p
BC157 14p | BFX2a  30p | OCT7 40p | 2N1302  30p | 2N4201  32p
BC158  14p | BFX34  30p | OCs1 25p | 2N1303  30p | 2N4302  d5p
BC159  15p | BFX85  30p | OCs3 25p | 2N1304  30p | 2N4444 £1-90
BC167 14p | BFX86  30p | OCS84 25p | 2N1305  30p | 2N4871  35p
BC168 14p | BFX88 30p | OC139  30p; 2N1306  30p | 2N4903 £1-30
BC169 14p | BFY10 35p | OC170  25p | 2N1307 30p | 2N4819  90p
BC169c 15p | BFY4d S0p | OC171  30p: 2N1308  30P | 2N5069 £1-30
BC172 13p | BFY50 25p | OC200  60p: 2N130% 30p | 2N5i9f  96p
BC182 12p | BFY51 25p | OC201 60p | 2N1613  30p | oN5192 £1-20
BC182L. 12p | BFY52 25p | OC202 T5p | 2N17H1 30p | 2N5194 £1-10
B8C183  12p | BFY53  25p | TIP20A 45p | 2N1890  60p | 2N5195 £1-40
BCi83L 12p | BFYS0 65p | TIP30  55p: 2N2146  15p | nysoas 4Sp
BC184  12p | BSVES  T0p | TIP31A 57p | 2N2147 90D | 5Nspgs 55p
B8C184L lup | BSWB3 65p | TIP32A 69p | 2N2t60 80P ! yysogg 50p
BC185  35p | BSWE8 80p | TIP33A £1-00: 2N2217  2%p ' HN5457  35p
BCi86  27p | BSX19  15p | TIP34A £1-40| 2N2218 250  pNs5458  35p
BC212  12p . BSX20 15p | TIP35A £3-20| 2N2219  25p oNg459  dop
BC212L  14p | BSX21  25p | TIP36A £3-50 | 2N2222  20p ,Nsaex  55p
BC213  12p | BY127  20p | TIPA1A  70p | 2N2222A 25p | 55490  .55p
BC213L 12p° BY164  65p TIP42A 85p ' 2N2306 70D | 3N5555  65p
QTY. DISCOUNTS: 124 10%: 254 15%; 100+20% BN5777  40p
. SNT7447 £1-50 | SN7481 £1-25
] Stﬂ[} S avaiianie SN7448 £1.75 | SN7482 _ 87p
SN7450  20p | SN7483 £1-00
SN7400 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 | SN7490 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  40p | SN7493  75p
SN7407 30p | SN7423 38p | SN7442  75p | SN7474  40p | SN7494 aop
SN7408 20p | SN7425  38p | SN7443 £1-00 | SN7475  55p | SN7495 _ 80p
SN7409  40p | SN7427 42p ; SN7445 £1-70 . SN7476  45p | SN7496 £1- oo
SN7410 18p | SN7428 50p | SN7446 £2.00 | SN7480 80p SN7497 £2-25

S.C.R.s
CRS1/05 40p
CRS1/10 56p
CRS1/20 60p
CRS1/40 65p
CRS1/60 90p
CRS3/10 62p
CRS3/20 62p
CRS3/40 90p
CRS7/400 £1:00
CRS16/100 85p
CRS16/200 90p
CRS16/600 £1-60
C1068 45p
C106D Top
40669 90p
TiC44 35p
2N4444 £1-90
BT10/500A 90p

BRIDGE

RECTIFIERS

W02 1A 200V 38p
BY164 1-4A 200V

s7p
MDA952/2 6A
100V 80p

ZENER DIODES
BZYgs Seri:s

00mWwW
3-3V-33V, 5% 11p

TRIACS

TXL228B 8A 400V
85p
SC40D £1-40
SC40E £1-65
SC45D £1-70
SC45E £2-10
SC50D £2-42
SC50E £2-70
DIAC 25p

LINEAR 1.C.s

LM304 Neg Volta%eo

Reg £
LMSUQK 5V. 1A,
Voltage Reg.

£21

LM723C 2-37V,

150mA

Voltage Reg.
T5p

MFC4000 250mW
Audio T5p
T?AABOO 5 Watt

99p

706C Op Amp
D.I.L./TO99 45p
741C Op Amp 8/14
D.I.L./TC99 35p

7471C Dual Op
Am £1-20
748DCI OD Amp

75p
ZN4i4 Radio 1.C,
£1-25

TAD100 Radio I.C.
inc. Filter £1-90
A3014 £1

lowy range 230 | CAsols  £1.00
10W range 45 - 00
9 Pl CRsoes  £1-20
LED Candt  “ssm
\E.D. 5 oSh
g 330 | cAso4e £2.35
MAZOSZR 20" CA3075 £1-60
P | CA3080E  £1:90
LD.R Werwmor  £5%
ORP12 60p | MC1310P  £2-80
SN76660 EQ
NE555 Timer 80p TBA120 65p
TO3 VOLTAGE REGULATORS
£005 5V 850mA
L036 12V 600mA
LD37 15V 450mA £1°60 ea.
VEROBOARD
01 0-15
2+ x 3} 32p 23p
> x5 35p 35p
33 x 3% I5p 35p
31x5 40p 41p
17x2 £1-05 79p
17 x 33 £1-43 £1-12
17x5 £1-84 —
PIN INS, TOOL 2p 2p
SP.F. CUTTER 52p 52p
100 PINS 5SS 30p 30p
100 PINS DS 30p 30p
500 PINS S8 £1-55 £1-55
500 PINS DS £1-55 £155

BNC PLUGS at 35p each

UHF (N) PLUGS at 50p each.

U.H.F. V.8.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

POTENTIOMETERS

Linearor Log
Rotary Pots
Rotary Switched

30p.
Single Double
17p 45p
25p —_

* * SPECIAL OFFERS * x%

KOKUSAI MECHANICAL FILTER. 455 Kc/S, 6 Ke/S
overall. Ideal for A M. £5 eachINC VAT. Postage 33p each,

MULTICORE CABLE.
per yard+ postage by weight.

20 way 14/0076 4+ Screen at 70p

MULTICORE CABLE. 25-way,

ﬂoms. £1-00 per yard4-V.A.T. Postage by weight.

individually screened,

3 CORE PVC INSULATEDRD MAINS CABLE. GREY
rLGGSO, 3x7/0-2mm. Price 100m-£4-50.1,000m-£35. 10,000m-

330,

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

10 TURN TRIMPOTS by Bourns, Mec, Painton, etc. All

values in stock. 50p each. Riscount on guantity.

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

OMRON OCTAL RELAY 240V A.C. 3P ¢/o 75p each+

8% VAT.

SLEEVING 2000 pieces approx. size 3 x 2mm. Price £1-00
+33p P&P4 VAT 8%

%% SPEGIAL OFFERS %

MINIATURE MAINS TRANSFORMER.
PRI240V. SEC. 12V. 100Ma Manuf : Hinchley
Size. 36 x 45 x 40mm. F.C, 53m

Price 1-65p. 100 60p ea. 1,000 50p ea, 10,000
40p ea. 8% VAT,

MINIATURE MAINS TRANSFORMER.
Primary 115/240v Sec. 18v/250 Ma at 80p ea.
+ VAT & postage 33p, 8% VAT.

MULLARD POT CORE TYPE FX2241 at

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

24V D.C. SOLENOID by MAGNETIC

DEVICES 60p each, 23 long x ;7 x §in. +

8% VAT

240V. A, c. SOLENOID. Reversible opera-

g‘;m twin coil. Size approx. 2% x 14 x 13in.
p

30 unmarked OCT1 {ransistors £1:00

25 Unmarked 250mW Zener diodes, 4-7V,

§-1V, 6:2V, 7-5V, 9-1V, 10V, Measured and

tested £1-00

Please state voltage required.

50 GE Diode QO A47 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 ¥in. spindle:

100pF Two Gang at 55p + 253 VAT

500pF Two Gang at 75p + 25% VAT

MULLARD TUBULAR CERAMIC UHF
TRIMMERS (PROFESSIONAL)

Type 092 0-82-2p
801 0-8-2-2p Price 10p ea.
991 0-5-1-3p J
QUANTITY DISCOUNTS PLEASE TELE-
PHONE
1000pF Feedthrough capacitor 5p ea,
Miniature tubular P.C. trimmers
3-5-13pF
6-30pF 10p ea.
4p c/o Varley 700} relay 50p ea.

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

etc 30 for £1-00 4 8% VAT,

W. WOUND POTS 1 {2-100K {2 at 30p each

Colvern or Reliance styles + 25% VAT

V‘ERO EDGE CONNECTOR 24 way 1"

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

sizes in stock,

SIEMENS VARLEY RELAY 4P C/O

700 £ 24V 50p each.

PLESSEY RELAY 2 P C/O &V operation

40p each.

MODERN DISC CERAMICS £1-00 a

hundred, £8-00 a thousand + 25% VAT.

Phone or write for list.

ACCESSORIES

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

14866M":a Washers + 2 Bushes (TOS or

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

AB7 23" Long 53" Wide 14” High 55p
ABS 4” 4 14 55p
ABg 4 23" 13 55p
AB10 4" 53" 13 55p
AB11 4 24" 2” 65p
AB12 3" 2” 1” 50p
AB13 6" 47 2” 7p
AB14 7" 5” 247 $0p
AB15 8” 6” 3 £1-16
AB16 190" 7 3” £1-32
AB17 10" 45" 3" £1-10
AB18 12" 5 3 £1-32
AB19 127 8 3 £1-30
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" Slope to front
With P.K. Screws
£2-20

AB21 As above but 10" long
AB22 As above but 12” long £2-60

We are open from 9.30 a.m.—86.00 p.m. Monday-Saturday.

We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining

a particular component.

C.0.D. service welcome. All mail order by return. Official orders welcome to Government establishments,

01-994-6275

Education Authorities, etc.

www.americanradiohistorv.com
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PRACTICAL

EDITOR
Lionel E. Howes, G3AYA

ASSISTANT EDITOR £

Eric Dowdeswell, G4AR i

" ART EDITOR Peter Metalli

. TECHNICALEDITOR - .
Sam Lewis B.Sc. (Eng.)

. PRODUCTION & NEWS EDITOR
i Colin R. Riches

. TECHNICAL SUB-EDITOR
‘ Bill Tull

. TECHNICAL ARTIST

; Alan Martin

{ SECRETARIAL dJenny Maunder
: Susan King

ADVERTS MANAGER
01-634 4293 Roy Smith

| CLASSIFIED ADVERTS
01-634 4301 Colin R. Brown

; Published by IPC Magazines Litd,,
' Fleetway House, .Farringdon Street,
: London EC4A 4AD,\ Tel. 01-634 4444

SUBSCRIPTIONS
Publisher's Subscription Rate for ona
year to the UK is £5:00 and to the rest
. of the world £5-00 ($13-50 USA/CAN)
including postage. Enquiries to Sub-
- scription Department, |IPC Magazines
Ltd,, Carlton House, 68 Gt. Queen
. Street, London, WC2 5DD. Phone
- 01-242 4477, International Giro facilities
Account No. 5122007. Please state
eason for payment ‘“message to
. payee”.
- Binders (£1-90) and indexes 30p (inc.
VAT) can be supplied by the Binders
- Dept at the same address.

BACK NUMBERS

.~ We regret that we are unable to supply
- back numbers of Practical Wireless.
Readers are recommended to enquire
- at a public library to see copies. Re-
. quests for specific back numbers of
Practical Wireless and Television only
can be published in our CQ Column.

VIL 51 NO.4
1SSUE 822
AUGUST 1975

NEWS & COMMENT

TECHNOLOGICAL POVERTY—Editor's comment
NEWS ... NEWS. .. NEWS...

NEXT MONTH IN PRACTICAL WIRELESS
LETTERS~-Readers comment

PRODUCTION LINES by Colin Riches
TELEVISON—coming in the next issue

HOTLINES on recent developments by Ginsberg
PRACTICAL WIRELESS BINDERS

'BOOK REVIEW—A Guide to Amateur Radio—RSGB
ON THE AIR

Amateur Bands—Eric Dowdeswell, G4AR
Broadcast Bands—Short Waves—Derek Bell
Broadcast Bands—Medium Waves—Charles Molloy

CONSTRUCTIONAL

DUAL CONVERSION RECEIVER—Part 1—F. G. Rayer

P.W. 'APQLLO' Series—Part 4—Varicap AM/FM Stereo
Tuner—construction and setting-up—W. Poe/

P.W. CAR RADIO—Charles Heath
A DRAIN DIP OSCILLATOR—F. G. Rayer
DIGITAL WAVEFORM GENERATOR—Part 3—John Smith

OTHER FEATURES

TECHNICROSS—No 10
312 I.C. OF THE MONTH—SGS-ATES TDA2020 Power Amplifier 7

" 316 CQ! CQ! CQ! CQ! CQ! i ¥

317 GOING BACK—Earlier days of Wireless—Colin Riches
330 POINTS ARISING—notes on the ‘ASCOT’

COPYRIGHT AND QUERIES . . )

© IPC Magazines Limited 1975, Copyright In all drawings, photographs and articles published in “Practical Wireless" is f_uIIy 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.. 2 .

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manyfacturers' products other
than that given in the magazine. We will endeavour to assist readers who have gueries 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,

Practical Wireless, August 1975 265
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IMPROVE PETROL
CONSUMPTION

Fit the Brilliant

New P.E. Scorpio Mk II
“Dual Polarity”

Gapacitive Discharge ™ ;
Electronic Ignition “ «f’
System v

* Genuine improvement in overall petrol consumption {independent report
claims at least 8 %—10%)

J Much easier cold weather starting, less strain on your battery
% Less use of choke—increase engine lite

cylinder

Together with the following 'Scorpio Mk tI* plus features not previously available
with other makes;— v

% Only one model used for both positive {(+) and negative{—) earth vehicles—if
you change your car, you can certainly transfer your 'Scorpio’,

“* Retains your original contact breaker points, which last their mechanical
life—no points burn

* Will drive electronic tachometers.

Send a stamped addressed envelope for our free interesting brochure, "'Elec-
tronic lanition—How it Works", containing circuit and itemised price list.

Price for complete kit of parts, with easy to follow, comprehensive instructions,
connecting wire, etc. ONLY £10-95, including V.A.T. and postage and packing.
Ready made unit, fully tested, for immediate instailation with easy to foliow

instructions, ali leads, etc., ONLY £13-65, including V.A.T and postage and
packing.

THOUSANDS ALREADY IN USE—FULLY GUARANTEED.

% Smoother running at jower revs—makes your four cylinder car feel like a six-

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD S11 8PE

Piease allow 14 days minimum for delivery, for postal delays, cheque clearance, efc.

P.E. ‘VARICAP’ STEREO PUSH BUTTON
F.M. TUNER

The P.E. ‘Varicap* Steres Tuner uses power supply, stereo decoder, etc, etc.
the latest Mullard modules for R.F and Easy to construct, highest quality

I.F. circuits—highly sensitive and pre- reproduction.

aligned for ease of construction. Price only £34:50 including V,A.T. and
This superb kit has everything to enable postage and packing. Please send stamped
you to construct this highly sensitive F.M. addressed envelope for our free brochure

Stereo Tuner, with instant push button on the Varicap, which gives performance
station selection, self contained regulated figures, detaijied description, etc., etc.

P.E. ‘GEMINI’ STEREO AMPLIFIER

Output genuine 30W R.M.S. per channel! Fully comprehensive constructional book«
Distortion 0.0 % (Maximum)! let available, containing full specification,
Frequency response —3dB, 20Hz to 100 performance graphs, step-by-step,
kHz into 8 ohms! assembly instructions, photographs, fault
Fuliy comprehensive inputs, disc, tape, finding guide, etc. etc. Price 55 pence
MIC etc.! pius & pence postage and packing.

Yes, we are still supplying alf components R
for this superb Stereo Amplifier, since For itemised price list only please forward
we have not yet found a better cne! stamped addressed €nvelope.

< g E iy et

1 42 x 42mm METERS 100u:A,

\’/, 500uA, ImA, 500mA £2-76, I1p
N enc P. &P,
\ ! 60 x 45mm METERS 50uA,

— 100uA, 5004A and ImA VU
METER £2-92, 11p P. & P.
44in % 34in METER. 304a, | EDGEWISE METERS, 90mm x
- 34mm, ImA £3-40, 13p P. & P.
50uA or 100uA, £3-85. P. & P. 13p.

LARE MULTI-

RECORDER ~ METER
EAEE Model ITI-2
BERER 20,000 ohm/
500uA, 80p volt, £690.
P. &P. 10p. P.&P. l64p.

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-

quency response 50—

Dual 50K and 600 ohms, W PER CHANNEL
£7:40. P. & P. I3p. £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 1BA

"
15,000¢/s. fmpedance 3WATT STEREO AMPLIFIER

Train for
television

Course commences September 8th 1975

This is your opportunity to frain as a television
and radio engineer on our fuli-time Two-Year
College Diploma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians’ Certificate.
Ful! 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 equivalent in Mathematics
and English.

__———————1
Please send free prospectus to:
Name

I
I Address I
I
I

I THE PEMBRIDGE COLLEGE OF ELECTRONICS I

266

{Dept PWS) 34a Hereford Rd., London W2 5AJ
L___———__—
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50 WATT 50 WATT
SPEAKER SPEAKER

TWIN TURNTABLE
WITH PRE-AMP
and POWER AMPLIFIER

iMICROPHONE

[ I .| 4 b
HEADPHONES ..

payments of £9-75 (Total £195-49),

STEREO VERSION OF ABOVE
of Above System DEPOSIT
{ Or DEPOSIT 8496 and £9(0Q+95  and 18 fortnightly &5 £125:00
8 fortnlgh:aif Ppymta. payments £6-71 Carr. $1-60
$1110 (Total B8B47)  Corr. £3:50  ITotal £100%8)

Unrits listed below

(a) DISCOMASTER TWIN
TURNTABLE CONSOLE with
integral 100W amplifier
(b) PAIR OF HI-FI HEAD

(e) MATCHING DYNAMIC
‘MIKE’ (attached to h'phone
(d) PAIR 50 WATT SPEAKERS
Black Rexine covered
binets Size approx.

aoos £169-99

(a) (b} (c) &
DEP. £19:99 & 18 fortnighuy.

TDI DISCO

@ GONSOLE

Incorporating twin BSE MP80 iype
turniables and Sonotons or Acos
Cariridges with diamond styli.
Separate Vol. contrels for each
urntable.  Also MONITORING
FACILITIES, plus Treble and
Bass Controls; Separale inpui
for ‘mike’ with vol. conirol
switch, Black Vynide covered
(d) Carr. £3-00 ﬂlultratinn on lett.
Or DEP, £0-95 and
£5-11 (Total £101-98) Carr. £1-50
TD2S STEREO VERSION

Cabinet with ld, ses Eag 95
3
18 fortnightly pymta.

diamond stylt.

STEREO VERSION £15

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119-95

Twin McDonald MP80 type turntables. Sonotone or Acos cartridges with
Facilities as TDI Console but with built-in 100 watt Power Am-
plifier, complete with lid. Or Deposit £18-85 and 18 fortnightly payments £8-78 (Total £135-99)
or DEPOSIT £25 and 18 fortnightly
pymts £8-80 (Total £174-40). Carr. 83

Carr. £2-50

.R.S.C. COLUMN SPEAKERS

All types 15 Ohims covered in Vynide & Vynair
TYPE C132 40-50 WATTS £27.95
Incorporating two exceptionally efficient
18% x 8&” speaker units. Dep. £3-85 and 8

monthly payments £3-50 (Total £31-85)
Carr. 85p

8 iathly pymts.

INTEREST on Credit Purchases
REFUNDED settled in 3 months

SUPER MINSTREL 10 W GUITAR AMP.

Incorporating Tremolo and 107 Speaker. Ouiput 10 watis
R.M.8. Continuous. 8 Jack Inpuis for Microphone and Instr £
Maing Neon Conirols: Volume, Tone, Tremolo, 8peed Tromolo

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS

TYPE (8/70 70 WATTS.
127 95 watt Highly sensitive high flux
apeakers with high power wolce coils.
Hize approx. 54" x 14” x 11”7, Dep. 8511 &

(Total £45-09) Carr. 85p

ALL SC PRICES INCLUDE VAT IIJ.XT3
GRESGENDO
SPEAKERS

FULL RANGE
AVAILABLE AT
ALL BRANCHES

Intenmty. £ 2 9 - 9 9
COMEINED 30W AMP.

Terms: DEPOSIT £7 73 and 8 monthly
= paymenis £3-40 (Tctal £34-93) Carr. tree
FAL MAESTRO Z53r%iith™ £56-25 oo
For Lead Guitar, Mie, Gram, Radio, Tape (Not for use with Bass instruments)
Inc, 3 inputs and 2 vol controls plus Treble & Bass, TREMOLO with assoclated
controls. Attractively flnished in black with silver-finished feacia. Compact size
Fitted carrying handle. Deposit £6-25 and 8 mthly payinents £8-76( Total £63-33)

b 4 Ra.tmg 50 watts. 3 inputs, 2 vol. Carr.
RSC PHANTOM 50 rols. Bass, Treble, Presence £59.95 £1-50
: l‘ep £7-85 & 8 mibly. pymts. £7-48 (Total £67-79),

Fitted three

25'11

£39.95

O/p for spkrs. 8 to 16 ohms. Bize 17”7 x 77

FAL PHASE 50 Mk. 11l AMPLIFIER 50 WATT

Bolld state. 4 Sep. controlled inputs Plus master vol. control. Tnd.
Bags and Treble Controls. Protection agmn.st serious ofp overloading.
x 747, 200-260v. A.C.
mains. O/p 50w Music. Deposit £8:60 & 8 mihly.

£48-60

FANE ULTRA HIGH POWER SPEAKERS & KITS

All power ratings gre R.M.8. continuous. 2 YEARS' GUARANTEE
High flux ceramic magnets. ALL CARRIAGE FREE.

‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50
18” 100 Watt 15” 60 Watt | 12”7 50 Watt
1?@00 gauss é4i(5)({))0 gauss :g,guoigiuis 95
Q .
£35.95 £18.95 Terms for pairs Dep
Dep:£7-95 and 8 Dep. £4-17 snd 8 | 8590 & § mthly
mithly payments monthly payments. | pymts £3-16 Total
£4-00 (Total £39-95) £217 (Total £21-63) | £81'18

POR BASS GUITAB, ELECT. ORGAN. ET0. | LT SURFOSED

SoP ; PH50 HIGH POWER
POP'25T12725W |FA°0 W E

Dual cone.
15 ohm Imp. - R Hz-20K H:

. esponge 3KHz z
(Not for Bass £10 99 with 2 to 4 mid. Nen
Guitar use) elect. fAlter available 55D.

Terms for Pairs: Deposit £3-80 and

8 mthly paymts of £2-756 (Total g,a%g“ £6 65
£85-90). TImp 802 "

D40 50 WATT DISCO KIT
ALL PURPOSE FULL RANGE Fres £2| 50

Consisting of 12¥ 13,000 Gauss Bass Unit. HPX1 Cross over
and PH5) Twester. Imp 80 (Bass Guitar requires pair in one
cabinet), Terms: Dep. £3 x 8 mihly. pyts. £2/75 (Total £25)

TITAN GROUP/DISCO SPEAKERS

as advertised elsewhere in thiy issue Send B.A.E. for leaflet

FULL RANGE AT DISCOUNT PRICES

HIGH QUALITY DSPEAKER UNITS

ALL 2-TONE VYNIDE & VYNAIR FINISH
L12/2 50 WATT Fitied pair of 127

30 watt high flux speakers. Imp.

8-15 ohms. Carr. £1-50 Terms: Dep.

£5.11 and 8 monthly payts. of £5- 11 "Total £45-99

L12/50 12750 WATT 13,000 lines 15 ohms
Terms Dep: & 8 monthly

3-95
payments. £5-75. Total £54-80 Carr. Free.
JINGLE MACHINES |.S.E. CAI27 £19-95 PRy vy | By £-37 (Tow 5091 205 g5

REGENT 50X 50 WATT AMP.

A powerful high quality unit for lead,
rhythm guitar, vocaliats, gram, radio, upe.
50w Peak O/P rating. Not for Bass Guitar.
Y Two Fane heavy duty high fiux 12in. spkra.
% Four Jack inputs and two Volume
Controls for instaut use of up to four pick-ups
or *mikes". Bass and Treble controls.
%endms gAg 1835 for lge‘iﬁ:tt , g;t-ledlt Terms:
L) & ortnightly
payments of £4-15 (Total £84-85). £74 95
Carr. £2-50

pavments £4-81. Total £01-08

GP30 AMPLIFIER

For

speakers, Bend 8AE for leaflet. Termg: Dep -
£5-58 & 8 mthly pymts $3-58 (Total £84-22)
Carr. 76p

Giroup, Gram, Radic or Tape.
4 inputs.
urrent Valves. Peak ofp rating.
strong Vynide covered cabinet

with carrying handles. Black/ special price
Silver Facia. Neon Indicater. PULSAR complete kit £99 95
For 260-256v A.C. For 3or 1541 | Dep. £11-48 and 18 fortnightly payte. £5-74.

LIQUID WHEEL from

PROJECTORS £24°75

""SOUND TO LITE' SYSTEM

Guitar, Vocal or Instr.

2 Vol. Contiols.

(Tota.l £114-80). Buper SL TUnit. 1000 watt
per channel. Manual override buttons, 2
spotbanks with 6 bulbs (3 sep. colours) § yd.
and 10 yd. leads, fitted plugs. Units sold sep.

£29-95

for Bass Guitar and general
REGENT 50B T e T o $9:00 &

18 fortnightl t
1 o oxrmesta fi ol £79.95

FAL DISCO PRE-AMPLIFIER I/Zuble mizing in-

puts. Headphone
- Monitoring. Mic. Jack & Tape inputs. Independent £1 8 50
Vol. Control. 8td, 200-250v A.C. Mains operation

REGENT ‘50’ AMPLIFIER | FAL SOUND-TO-LITE UNIT £21.60
s supplie wi. Regent 50x o a

g e bapr st & | 7 S e zan £16:20

s4500) Garr. £1 £39.95 | COMPLEYE SYSTEM

Incl. 2 8potbanks and bulbs. Carr, £1-50 tss

NEW BRANCHES AT
BOLTON, DONCASTER,
and PRESTON

OPEN ALL DAY SATURDAYS (5 Day Week)

BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31 Glre%’i’iWestfrn Aécade

-236 1279 (Ciosed
COVENTRY 17 Shelton Square, The (Pre;nctwed}

Tel. 25883

DERBY 97 St. Peter's Street, (Ciosed Wed.). Fel. 41361
DARLINGTON 19 Northgate (Closed We 21) ol 413

Tel. 68043

EDINBURGH

g HI-FI CENTRES LTD.

DONCASTER 3 Queensnato. Waterdale Centre,

(Closed Thurs). Tel. 63060
101 Lothian Rd. (Closed

GLASGOW 326 Argyle St. (Closed Tues.).

All items subject t

Prices correct at 17.6.75 E. & O.E.

Wed.).

HULL'7 Whitefrlargate {Closed Thurs.). Tel. 20505
LEZCESTER 32 High Street (Closed Thurs.).Tel. 56423 P
LEEDS 5-7 Counly (Mecca) Arcade, Briggate

{Closed Wed.). Tel. 458252
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573
LONDON 238 Edgware Road, W.2. (Closed Thurs.).

Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO :—
and Access AUDIO HOUSE, HENCONNER LANE, LEEDS. 18.
accepted Tel: Pudasy (00735) 77881,

MAIL ORDERS MUST NOT BE SENT TO SHOPS

TERMS C.W.0. or 0.0.D. 0.0.D. under #1.
POSTAGE 407 PER ORDER OE AS QUOTED.
TRADE SUPPLIED. S.A.E. REQUIRED
LEAFLETS OR WITH ENQ 3
MANCHESTER 60A Oldham Street (Closed Wad)
MIDDLESBROUGH 8 2778
106 Newport Road {(Closed Wed.). Tel. 47096
NEWCASTLE UPON TYNE 24 Newgate Shopping
Centre (Closed Wed.). Tel. 21460
NOTTIHGHAM 18/19A Market Street
REST (Closed Thurs.). Tel, 480688
41 Frlargate Walk, St. Georges Shoppg Prec. Tel. 5197%
SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.)
STOCKPORT (Closed Thurs) Te! 20716
8 Little Underbank (Ciosed Thurs.). Tei. 480-0777
SUNDERLAND 5 Market 5q. (Closed Wed ) Tel. 70573 |

o availability. .
FOR

Tel, 220 9501

Tel. 248 £158

Tel. 723 1629
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Son London) Linuted 'Di:-'pt. PW ' '

2Crickirveood Broadway London NWO SHD Tel:01-4520161
& 85 Wost Rugent Strent Glasgow G22 Q0 Tel:041-332 4133

A Marshail &

Everything you need is inour new 1975
catalogue. Available now:price 25p

Trade and export enquiries welcome .

Qur range covers over 7;000 items. The largest selection in Britain

Top 200 IC’s TTL, CMOS & Linears

CA3018A 85p|CD4043 £1-80|NE565 £4-4BSN7448 90p SN74157 95p
CA3020A £1-80/CD4044 £1-80(SL414 £1-80/SN7450  16p|SN74160 £1-10
CA3028A 79p!CD4045 £2-65SL610C £1:701SN7451  16p|SN74161 £1-10
CA3035 £1-37|CD4046 £2-84|SL6HIC E£l-70|SN7453  16p|SN74162 £1-10
C 70p|CD4047 £1-65/SL6I2C £1-70;SN7454  16p|SN74163 £1-10
CA3048 £2-11|CD4049  BIp|SK620C £2-60iSN7450 16P|SN74164 £2-01
CA2052_ £1-62/CD4050  66p[SL62IC £2-60[SN7470  33p|spy74165 £2-01
CA3089E £1-96LM30IA  d4Bp[SL623C £4-59|SN7472° 26p|3N74167 £4-10
CA3090Q £4-23|LM308 £1-50S.640C £3-10[SN7473 36p) SN74174 £1-25
CD4000 36p|LOOSTL £1-501SN7400  16pISN7474  36pic, o) o0 "~ g
CD4001 36p|LM £1 ' 10iSN7401 |6§SN7475 50p12 174178 “_45
CD4002  36p(LM381  £2-20{SN7401 AN3Sp|SN7476 3520174180 £1.40
CD4006 £€1-58/[M702C ~ 75p/SN7402 -16p|SN7480  S50p(2od of ) o
D4007  36p!LM709 3Bp{SN7403  16p|SN7481 €1-2
Cp4008 £1-63] 8DIL 45p|SN7404  19p|SN7482  75p|SN74190 £2-30
CD4009 £1-18| [4DIL  40p|SN7405  i9p{SN7483 95pSN74191 £2-30
CD4010 £1-18|LM7i0 47p[SN7406  45p|SN7484  95piSN74[92 £1-15
CD40I1  36p|LM723C  90p|SN7407  45p{SN7485 £1:25SN74193 £1-15
CD4012  36p|LM74IC  40p|SN7408 19piSN7486 32p{SN74196 £1-60
CD40I13 _ 66p| 8DIL 40p|SN7409 22p/SN7490 45p[SN74197 £1-58
CD4014 £1-72| 14DIL  38p|SN7410 16piSN7491  85p|SN74198 £2-25
CD40i5 £1:72(LM747  £1:05/SN7411 25p|SN7492  45p|gsN74199 £2-25
CD4016 66p(LM748 60p(SN7412  28p|SN7493  45p|SN76003N£2.92
CD4017 £1-72| 14DIL  73p;SN7413 35p(SN7494 B2p|SN76013N£).95
CD40i8 £2-55/LM3900  70p|SN7416  35p|SN7495  72p|sN76023N£1 60
CD40i9 _ 86p|LM7805 £2-00/SN7417 35p|SN7496  75p|5 N 76033N£2.92
CD4020 £1-91(LM7812 £2-50/SN7420  16p|SN74100€0-25(T A A%¢3 £1-10
CD4021 £1-72|LM7815 £2-50/SN7423 29p|SN74107 - 36pl 500 o1 a0
CD4022 £1:66|LM7824 £2-50/SN7425 29p/SNT74118E1-00(10 9300, 22 (0
CD4023  36p|MC1303IL £1-50/SN7427  29p[SN74119 €1 -92( ) ace R S
CD4024 €1 24|MCI318P £2-59|SN7430  16p(SN74121 37p| 02t OUR
CD4025  32p{MCI330P 90p/SN7432  28p|SN74122 " 50p !
CD4027 43p[MCI35|P 80p|SN7437 35piSN74123 60p{TAAG2L £2-03
CD4028 £1-50(MCI352P B80p|SN7438 35p|SN7414] 85p{TAASGIB £1-32
CD4029 £3-50'MCI466L £3-50(SN7440  16p|SN74145 90p TBAE4IB £2-25
CD4030  B7p|MCI469R £2-75/SN7441 AN85p(SN74150£1 -50TBAGSI  £1-69
CD4031 £5-19]NE555Y  70p|SN7442 &5p|SN74151 B85p|TBAS00 £I 40
CD4037 £1-93|NE556 '£1-30|SN7446 ° 95p|SN74153 B85p|TBABIO £1-40
4041 £1-86/NE560  £4-48.SN7447  95p/SNB4I54£1-50ITBAB20 £I-
PW TELETENNIS KIT £42:50 + YAT Reprint 75p
TRY OUR GLASGOW SHOP
POPULAR SEMICONDUCTORS
2N3906 27p ) AFI39 65p i BDI39 7ip | MPSA5é 3lp
-3N4037 42p | AF239  65p Bomo 87p | OC28 163;:
2N4036 67p | AF240 90p | BFIIS 36p | OC35 60p
2N4058 18p | AF279 70p | BFII7 55p | QC42  S0p
IN4062 15p | AF280 79p | BFI54 20p | OC45  32p
IN4289 34p [ ALIO2 £1-00 | BFIS? 27p | TIP29A 49p
2N4520£1-10 | BCIO 14p | BFIBO  35p | TIP29C 58p
2N4921 B3p [ BC108 I4p | BFIBI  36p | TIPIIA 62p
2N4923£1-00 | BCIO9 I4p | BFIB4  30p | TIPI2A 74p
2INS245 47p | BCI47B 14p | BFIS4  12p | TIP33A £1-01
2IN5294 48p | BC148B |I5p { BFISS  12p | TIP34A £1-51
2N5296 48p | BC149B 15p | BFI96  13p | TIP3SA £2-90
2N5457 49p | BCIS7A 6p | BFIS7  15p | TIP36A £3-70
2N5458 46p | BCISBA |6p | BFI98  18p | TIP42A £0-90
2N5459 49p | BCI67B [5p | BF244  21p | TIP2955 98p
2N6027 45p | BCI68B 15p | BF257  47p | TIP3055 50p
3NI128 73p | BCI69B I5p | BF258 53p | Tis43  28p
3NI40 £1-00 | BCI82 12p | BF259 55p | ZTX300 13p
3NI4]l 8lp | BCiB2i. I12p | BF56] ~ 27p-| ZTX30l I3p
IN200 £2-49 | BCI83 I2p | BF598  25p | ZTX500 15p
40361  40p | BCI83L I2p | BFR39 24p | ZTX501 I13p
40362  45p 184 I3p | BFR79 24p | ZTX502 l8p
40406 44p | BCI84L I13p | BFX29 30p | IN9I4 7P
40407  35p | BC212A 16p | BFX30 27p | IN3754 I5p
40408 50p | BC2I2LA I6p | BFX84 24p | IN4007 10p
40409 52p | BC213LA I5p | BFX85 30p | IN4148 7p
40410 52p | BC214LB 18p | BFX88 25p | INS404 22p
40411 £2-00 | BC237B I6p | BFY50 22ip | IN5408 30p
40594 74p | BC238C I5p | BFY5] 23p | AAII9 8p
4059 84p | BC239C 15p | BFYS2 Zgép BAI02 125p
40636 £1-10 | BC257A I6p | BRY39 p | BAI45 18p
4067 73p | BC2588 [6p | MEO402 20p | BAIS4 I2p
ACl62 20p{ BC255B I7p | MEO412 18p | BAISS I2p
ACI27 20p | BC301 34p | ME4|02 Ilp | BBIO3B 23p
ACI28 20p | BC3078 17p | Mj480 95p | BBI04B 45p
ACI51 27p | BC308A i5p | M48]. £1-20 | BYI26 i2p
AC152 49p | BC309C 20p | M490 '£1-05 | BY{27 15p
ACI53 33p | BC327 23p | MMSI 145 | BYZl1 Slp
ACI76 30p i BC328 22p | MI2955 £1:00 | BYZI2 5lp
ACI87K 35p | BCY70 17p E340 p | OA47 6p
ACI88K 4op | BCY7] 22p | MJE370 65p | OAB1  I8p
ADI143 68p | BCY72 I5p | MJE37I T75p | OAS0 ép
ADI§I 50p | BDI21 £1:00 Mleszo 60p | OA9I 6p
ADI62 50p | BDI23 82p | MJES21 70p | ' WO2lA200
AF106 40p | BDI24  67p | MJE2955£1-20 | 32p
AF109 40p | BDI3I 40p | MJE3055 75p | BYlé4 57p
AF115 35p | BD132 50p.| MP8I13 47p | ST2diac 20p
AF116 35p | BDI35 43p | MPFI02 39p | 40669 £1:00
AF117 35p | BDI36 47p | MPSAO5 25p | TIC44  29p
AFI18 35p | BDI37 55p | MPSAO6 3lp | Cl06D 65p
2N3904 27p | AFI24 30p ! BD138 63p | MPSASS 3lp | ORPI2 é60p
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Prices correct at July 1975, but all exclusive of VAT. P. & P. 25p.

ELECTROVALUE

The best of ali!

GATALOGUE 7 ISSUE 3

with 25p refund voucher
Up-dated Price & Product Information

112 pages plus cover As comprehensive and up-te-the-minute as possible.
Thousands of items from vast ranges of semi-conductors including [.Cs
to components, tools, accessories, technical Information and dlagrams are
included as well as a refund voucher worth 25p tor spending on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RETURN 30p post

it's an investment In practical money-saving and reliabllity! paid
PRICES as shown in Catalogue 7, issue 3 have remained
unchanged from January to July, although our policy is to
review prices at 3 monthly intervals. This is Instead of

making day-to-day price changes. Next price review is due
Oct. 1st.

DISCOUNTS apply on all items except the few where
prices are shown NETT. 5% on orders from £5 to £14-99;
10% on orders list value £15 or more.

FREE POST AND PACKING in U.K. for pre-paid mall
orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub-standard merchandise.

ELECTROV. LUE. LTD

Ail communications to Section 2,5, 28, $T. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 0HB. Telephone Egham 3603, Telex
264475. Shop hours: 9-5.30 dally, 9-1 pm Sats.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester
M19 1N A, Teiephone (061) 4324945, Sha_p hours : Dally 5-5.30 pm ; 9-1 pin Sats.

'YOUR CAREER in
RADIO &
ELECTRONICS ?

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. LLE.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. 85
P.O. Box 156, Jersey, C.1.

Please send FREE BROCHURE to

NAME .. ooiiriiiririinaenannns 000000000AEP NN gD e veeeres Block
ADDRESSF i i mt i « TR - S e R s Caps
............ v tierasereerneeaetsinaeernbaceenrearrrbessaresssinsessianiiasases FIG2SQ

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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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. . . .

Fill 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, interlocking
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
4600 model, but s simpler. Faster to operate, it has 2 switch
patching system rather than the matrix patchboard of the larger
unit and is :

particularly

jl suitable for five
performance
and portable
use.

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 ET}. We stock
all parts {except
woodwaork)
including all the
metal work

drilled and )

printed as required to suit our components and PCB’s.

S.A.E. for price list or complete reprint of articie — price 15p.

NO MORE DOUBTS ABOUT PRICES

rapay your 30p

NOTE: The price list is based on the Order Codes shown in our
catalogue so an investment in our super catatogue is an essential
first step.

Cait in at our shop, 284 London Road, qutcliffﬂon-séa, Essax.

Pleass sddrass ait mail to
MAPLIN ELECTRONIC

SUPPLIES
P.O. Box 3 Ravleigh Essex SS6 8LR.
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Now our prices are GUARANTEED {changes in VAT excluded) for two month periods. We'll tell you about price changes in advance for
just 30p a year {refunded on purchases). |f you already have our catalogue send us an s.a.e. and we’ll send you our latest list of
GUARANTEED prices. Send us 30p and we’ll put you on our mailing list — you'll receive immediately our latest price list then every
two months from the starting date shown on that list you'll receive details of our'prices for the next GUARANTEED period hefore the
prices are implemented! — plus details of any new lines, special offers, interesting projects — and coupons to spend on companents to

N

|

We stock all the parts for this brilliantly designed synthesiser,
including afl 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. Compliete construction details
available shortly in our booklet price £1.50, or S.A.E. please

for specification

ELECTRONIC ORGAN

Build yourself an excitirg Electronic
Organ. Our leaflet 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 !{imited number of stops.
Leaflet MESS2, price 15p, describes the
extension of the organ to two keyboards
each with five voices and the extension
by an octave of the organ’s range. e
Solid-state switching and new footages along with a pedal board
and a further extension of the organ’s range are shown in

leaflet MESS53, also priced at 15p.

SENEEEREEREEEEEERRE

| enclose Cheque/P.O. value PW
For copy/copies of your Catalogue

Name
Address

¢ 7 1 11/

P.0.80x 3 Rayleigh

MAPLIN ELECTRONIC SUPPLIES 25,893 Ravy
EEEENEEEENEEEREEEED

L/
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T12/100
Centre Pole Diam. 3” Imp B-160
Range: 40-5000Hz

Ceramic Magnet

Welght: {250 Gms

Rec. Price

Rating
R.M:S.
Continuous

12 inch MODELS

T12/35 Rated Power 35 WATTS

Centre Pole Diam..1}” Imp, B-1502
Twin Cone. Range: 50-17000Hz

00
Weight: 600 Gms Rec. Price £1 3

Ceramic Magnet

15 inch MODELS

T15/70 Rated Power TOWATTS

Centre Pole Diam. 2” Imp B-150
Ceramic Magnet

Waight: 1150 Gms

Range: 50~-4000Hz

18 inch MODEL

T18/100 Rated Power 100 WATTS
Centre Pole Diam. 3” Imp. 8-150

Ceramic Magnet

Welght; 1250 Gms, £ =

Range: 35-4000H2 Rec. Price 42 uo

Manufacturers, Wholesale, Retail and

Export enquiries to sole Distributors;:- e
S.A.E. please {0

EQUIPMENT LTD. trade terr%n or leaf'lel

T12/60 Rated
Power 60 WATTS

Centre Pole Diam. 2” Imp. 8-15(1
Range: 60-9000Hz
Ceramic Magnet
Weight 1150 Gms.

= £20°00
Price

Rated Power 100 WATTS 3

.. £9T°00

T15/100
Rated Power 100 WATTS

Centre Pole Diam. 3” lmp. 8-150
Ceramic Magnet

Walght: 1250 Gms,

Range: 50-4000Hz

e £38'50

Guaranteed
for 5 years

Guaranteed
for 5 years

Rec.
Prices
ine, VAT

AUDIO
102 Henconner Lane, Leeds 13 C Prices correct at June 18, 1975
270

QUALITY' STEREO SOUND.
e | SOLENT AUDIO SYSTEM

MWM £5.95
down

- A

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimensions 18” x 84" x 31”. The very latest
BSR automatic record deck with cue and pause controi-
Two matching elliptical speaker units.

Order early limited stocks available cash price £59-95.
Credit Sale £5-95 deposit 9 monthly payments of £7-00
(Total Credit price £68:95). P. & P. £3:00. Send £895
today.

Chassis only available for cash at £42-00.

Fulf 12 months Guarantee.
CALLERS WELCOME.

m Stereo headphones supplied with every complete order. @
PW/B/75 100 CHASE SIDE SOUTHGATE
LONOON Nt4 5PL Telephones: 01-882-1644

become
a RADIO-AMATEUR!

learn how. to become a radio-amateur
in contact with the whole worid. We give
skilled preparation for the G.P.0. licence
L .5 ¢« F 5 5 7 £ J ¢t 58 3 7 0 0§ T F B F |

| freel Brochure, without obligation to: 1

I BRITISH NATIONAL RADIO & ELECTRONICS I

RAPY

SCGHOOL Dept. wBss, P.O. Box 156, JERSEY i
J NAME: . I
J ADDRESS : : |
| : BLOGK CAPS please §

Practical Wireless, August 1975
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LL .P... (EIectrnnieS] Ltd

SHEER SIMPLICITY!

: Tape o.p BASS
Tuner ..
fram |
. Tape __o !
' i Fuse
! Half HY5 Hasf ll\'ﬁ/ HY50
' d LS ﬂ
i
T
! TREBLE
i - BALANCE
v VOLUME
Stereo.Mono switch
i -¥ +¥
. e
b PSUse |
Ov I

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

. The HY5 is a compiete mono hybrid preampiifier,

ideally suited for both mono and stereo applications.

 internally the device consisis of two high quality

amplifiers—the first gontains frequency equalisation

."r and gain correction, while the second caters for tone
control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Plck-up 3mV RIAA: Ceramic Pick-
up 30mY; Microphone 10mV; Tuner 100mV; Auxillary
. 3-100mV; input/impedance 4'Ikn at 1kHz, Outputs:
) . Tape 100mV; Main output 0db {0-775V RMS). Active
Tone Controls: Trebte = 12db at 10kHz; Bass = 12db
) at 100Hz, Distortion: 0-53% at 1kHz. Signal/Noise
Ratio: 68db. Overload apabihty 40db on most
! sensitive input. Supply Voltage: £ 16-25V,

PRICE £4-50 5 3% "

P. &P free

The HYS50 is a complete- solid state hybrid HI-Fi
amplifier incorporating its own high conductivity
heatsink hermetically sealed in biack epoxy resin.
Only flve conneciions are provided, input, output,
power lines and earth.

TECHNICAL SPECIFICATION
Output Power: 25W RMS into 80 . Load Impedance:
4—160 Inpui Sensit:vity 0db (0-775V RMS). Input
: 47k . Distortion: Less than 0-1% at 25W
typlcallyo 05/ Signal/Noise Ratio: Better than 75db
Frequency Response: 10Hz-50kHz =+ 3db. Supply
Voltage: & 25V. Size: 105 x 50 x 25mm.
+ 48p VAT

PRICE £5-98 = % e

The PSUS0 incorporates a specially designed trans-
former and can be used for either mono or stereo
systems,

TECHNICAL SPECIFICATIONS
Output voltage: 50V (25-0-25V).
210-240V

Size: L.70. D.80. H.50mm.

PRICE £6

Input Voltage:

+ 48p VAT
P, & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

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

Tel (0227) 63218

Practical Wireless, August 1975

Regd. V.A.T. No. 202141535

Please supply,
Total Purchase price
|1 Enclose, Cheque [ ] Postal Orders [l Money Order ]
Please debit my Access account ] Barclaycard account |_]
Account number feraaaanan

Name & Address
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POWER UNIT Type Ai26

Supplying 6, 75 or &
Volt DC at 200 mA.
In moulded case forui-
ing a 2 pin A maiu-
plug.

2 metee output leud
with 4-way mutipiu:

TRANSFORMERS

plags.

giving 2‘1 and 2'53
sockets and 3-0 mm

Price £2°30. Post 1Up.

2” and 4" PANEL METERS

2/1
HIZE: 60mm Wide
x 48mm High x
40mm Deep.
Movement I.R,
Ohma

4[/
SIZE: 116mm Wide
* 82mm High X
43mm Deep.
Movement 1.R.
Ohmis

CASED TRANSFORMERS

Housed in simart resin-coated steel cages,
with 3-core power cabie and outlet socket,
fusel pritnary winding. Isolation types are
fitted with 3-pin outlet sockels, and are
available with 110 volt or 240 volt outpat.
{Please stale). Auto types are fitted with
2-pin flat style sockets up 1o 500 VA, 3-pin
sockets from 730 to 000 VA. See Auto and
Taolation sectinns fur prices.

SAFETY ISOLATING
Prim. 120/240V. Sec. 120/240V. Centre Tap
with Hezeen, .
Ret Price Price Price
Plugs

(watts} No. Open Past

50 Yolts

Prim. 200-240V.
Sec. 18, 25, 33. 40 S0V,

Amibx Ret, Price
Nea. E

[ 102 2-6%
103 348
104 503
105 581
106 58
10% 12:30
118 18:20
119 1702

Pasi
£

0-47
056
0-64
0-72
{-88
095
118
0.4,

60 Yolts

Prim. 230-240V.
Sec. 24, 30, 40, 43, 6OV,

Amps

05

Cased

0-30 micro A. 1409 o Pin - 3 &
0-100 micro A. 730 ! Earth

0-500 micra A, 200 60 149 . 0-88 - 0-56
0-1ma 200 100 150 L 0-88 A 0-84
0-5mA ’00 151 g 0 88 H
152
153
154

0-50 micra A, 1250
0-100 micra A. 580
0-500 mirro A . 170
0-1mA

0-Sma

0-10mA

0-50 ma

0-100 s

0-500 1A

0-1 AMP

02 AMP

0-25 Volt

0-50 Vol

0-300 Volt

MINIATURE AND EQUIPMENT

Prim. 240V with screen. d
Volin Millinanps Hed,
Bec, | Hee, 2 Bee. 0 See. ¥ No.
3-0-3 200 - 238
0-6 G- 500 300 234
0-6 06 1060 100 212
909 104 - - 13
0-0 0 9 330 330 235
0- I;P“ - g 9 500 11 207
-8-¢ -84 1000 1608 208
i2 & 24 VYolts prim. 200-240v. 1 el o g = 240
Re s -13 . IS H] 200 200 236
Amp::‘4 l}\:. I’l;u: 20-0-20 i | P - vil
040 1-58 20 =20 140 130 237
111 1-88 h 0-15-20 O~15- 2 3040 b0 205
913 020 024 300 300 214
7 0-20 - ?.100 O BCREEX 1116
18 20-12-0-49 26 .. 700 (llj(‘) —_ 291
o 0-15-20 0-15-20 1000 1000 206
108 0-16-27 0-15-27 {0 {00 203
79 0-15-27 U=15~27 1000 1000 204
116
7
€1000 MULTIMETER 1 115

Special Offer égz

Compact General Pur- 5 996
pose Mini Multimeter.
Input Resistance 1000
ohm per volt

Ranges:
AC Volts

-]
@
o0

¢-10mA

0-50 maA

0-100 m4A
5-500mA
0-1 AMP

0-2 AMP
0-25 Volt
0-50 Volt 0K
0-300 Voli 200K
"g" Meter ‘gt Meter 200
VI Meter 5250 VU Meter 5260
VU Meters are complete with detectors.
Modern wide view,

Price 2% £3-20 Post 10p. Price 47 £4:00
Post 10p. Lamps 80p per set,

'+ watt CARBON FILM RESISTORS

1 watt at 70°C E 12 range 10Q—1MQ 5%
tol above 470 K Q) 1% tol at 98p per 100,

ey
&
Tw
-
"

e
T T L

-
5
=

; °

i g St 43

VR OOC
-1 Ll el 3.
OO MR
PLeooCHoD

oS
<

08 @10 T a1
L2
~3
-

£
-4

o
S2EERE

e
Y g e
]
PP PECPIOPRIORPY T

€ €000 1O Gl B bl b bl 1t 1 1 bk bk ot
06 & & #0 SOt 1 €008 Cin7 B T e B

RITRBBULEEEIRIAER
St O i G e 1 0D 1S 15 KD sk 43 2D B i 19 KD
53D IR T Gt Ot Gt R Ot O = O G

= LN

PLASTIC CASED SILICON BRIDGE RECTIFIERS

One Amp
50 P.1.V. 20p
100 P.1.V. 25p
200 P.LV. 28p
500 P.1.V. 30p

et gt
ot
58

Two Amp Four Amp Hir Amp

56 P.I.V.35p 100 P.I.V.55p 50 P.1.V. 65p
100 P.I.V. 40p 200 P.T.V.50p 100 P.1.Y.70p

200 P1.V.45p 400 P.L.V.65p 200 P.I.V. 80p
Prim. 200*240? Sec. 12, 15, 20, 24, 80V 400 P.IV. 50p 600 P.L.V.76p 400 P.I.V.80p
Ambs Ret. Price Post

Now 2 ADD 10p P & P PER ORDER

09?3 a0, 250, " 05 112 d 0-47
POWER UNIT Type CC 1205

1000 V e = 1 7% -
DO Current 0-1 mA : i) i " PLEASE

20 i " Output switched 8, 45, 6, 7-
9 and 12 volts at 500 mA D.C.

0-100mA
Resistance 0-130K ohrus 21 ADD
Operates from 240 V mains.

2
3
4
Size R0 » 24 x 80 mm 5 51
Complete with Batieries, LTest Prods, g léé mitable for TRadios, Tape

° Recorders, Record Players eto

Inetrudtions. Special price £3-30 Post 25p.
o fize 7-5x5-0x 14-0cm. Price
£3-95. Post 25p.

MINIATURE NEONS

¢mm dia, 1'Ym length leads length approx. “Gmm. Recom-
rmended ballast resistor 150K ohms for 240 Volt operation
Price: Packet of 10 for 60p. Postage 15p.

A.S.P. LTD.

DEPT PWS8, SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT. : (0227) 52436

0-15, 50, 2:
DC Valts

1 89 2 0-93

AUTO TRANSFORMERS

Price Price. Price

" VA Ret. Caged  Plogs ~ Open
Overload protection Watts N, 2 & 3 pio £

150 24 movement, clear scate Tapped at 115, 220, 240 Volta

Ranges—AC Volts 0-10, 50, 250, 1000V 20 113 385 o020 171
DC Volts 0-5, 25, 125. 500, 2500V Tapped at 113, 200, 220, 240 Volts

DC Current. 0-50 mA 150 4 6-38  0-20 419
Resistance 0-60 Kohms, 0-6 Mohins 200 55, y 4 95
Decibels —20 to +22 dB.

Carrying Case, Test Prods and Batteries
included.

Bize: 11-0 X 8:3 x 2+7 e

Price £8-85. Post 20p.

C1901 MULTIMETER

Input Reslstance 20,000 ohms per volt.

INVERTORS lw
240v—50Hz. from your 12v car battery.
150 watt—£E18-30 + 80p p & p.

25 watt—£3-%0 + 30p p & p.

4 40 watt—£6-80 + S5pp & p. 300 watt (12v)—£28-80+£1-05 p & p.
75 watt—£9-96 + TSpp & p | 300 watt(24v)—£22-70 + £1-05p &p
Al above invertors are in kn form but may be purchased built up & ready
for use. Price lIst sent on receipt of stamped addressed envelope.

P.W. AUTOMATIC EMERGENCY SUPPLY
250v—50Hz—150 watt invertor with bullt in battery charger. in event of
power failure switches over automatically from batter{ charging to invertor
operatlon, Ccl. as appeared in Dec. 73 P.W. Complete Kit of parts (excluding
meter) £22-50 + £1-10p & p.

COMPLETE FLUORESCENT LIGHT !NVERTOR KIT
8 watt—12v—Fluorescent light, suitable for tents, caravans, houses, boats
and secondary lighting for, factories, hotels etc. 12”—8 watt £2-3 + 25p
p&p, 21"—13 watt. £3-30 + 30p p & p.
TRANSFORMERS & COILS
Both high volume & small erder capacity available for Mains, R.F., & I.F.
Transformers. Before you buy elsewhere let us quote you and see what
- you save,
AT, at 8% included.
TRADE & EXPORT ENQUIRIES WELCOMED

ASTRO ELECTRONICS, 10A SPRINGBANK RD., CHESTERFIELD, ]
DERBYSHIRE

E I EE EEEEE EE EEEEEEEN
Practical Wireless, August 1975

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,

Studio Electronics

LTD

PO BOX 18 HARLOW CM18 6SH ESSEX
HARLOW (STD. 0279) 416771

New catalogue now available on receipt of S.A.E.

272

5 . S
N WWW.americanradiohistorv.com


www.americanradiohistory.com

Bargains from our FREE Catalogue

20 large pages, filled with real bargains in transistors, 1.Cs, cam-
panents, equipment, etc. Send large 8. A.E. with 6p stamp far your
FREE capy of 6th Edition by return. Meanwhile, far prompt delivery
arder from this month's ad. NOW.

B79 IN4007 Sil. Rec.
dlades. 1,000PIV
1 amp. piastic

Ba1 Io Reed Switches, 1

lang §” dia. High-
speed P.O. type
H35 Mixed Diodes.
ﬂoo Germ. Gold bond-
ed, etc. Marked
and Unmarked.
Short lead. NPN

Silicon Planar Ex
Equipment:

H3s 30

B1 50 Germanium Tran-

sistars PNP, AF

B aGnd RF o

66 ermanium i-

Iso odes Min. glass
type

H68 Io Experimenter's

pack of LCs,
D.T.L. and T.T.L.
(same marked)

TRANSISTOR PACKS ALL AT 50p EACH
TESTED & GUARANTEED

HY 6 integrated circuits
4 gates BMC 862,
2 flip flops BMC945
[221) 2 BD131/BD132
Complementary
Plastic Transistars,
HE5 4 40361 Type NPN
Sil.  Transistors
' TO-5 can comp. to
Hé6
H66 4 40362. Type PNP
Sil.  Transistors
TO-5 can comp. to

UNMARKED & UNTESTED

HES
H6 25CmV  zener di-
40 odes. At least 20
good.
Hi5 30 Silicon rectifiers
750mA  assorted.
Tap-hat type.
H34 IS Power  Transls-

tors, PNP. Germ.
NPN Silicon TC-3

Can
HE7 I 0 3819N

B8§ Ioo Sil. Dlodes sub. Channe!
min. IN914 and FET's plastic case
IN916 types type

STIRLING SOUND AUDIO MODULES come {o you as basic
units assembled on P.C.Bs enabling you to add required cam-
ponents in layouts af your own choice. Modules are tested and
boxed before despatched and include well printed instructions.

PRE-AMP TONE CONTROLS

Pre-amplifiers; tone control

S$S5.100 Active tone control unit to provide bass, £1 _60
ST lPrEble. balance and voium:tz cdontrols 5
B re-amp fur ceramic cartridge, tape an o
radio £1 60
55,102 Pre-amp for low output magnetic cartridge.

tape and radie. With R.I1LA.A, correction
+=1dB at 1K

POWER AMPLIFIERS

£2-25

PLASTIC POWER TRANSISTORS

40 WATT SiLICON

Type Polarity Gain VCE Price
40Nt PN 15 15 20p
40N2 NPN 40, 40 30p
40P1 PNP 15 15 20p
40P2 PNP 40 40 30p
90 WATT SILICON

Type Polarity Gain VCE Price
S0N1 NPN 15 15 [+
SON2 NPN 40 40 35p
90P1 PNP }5 15 25p
90P2 PNP ] 40 35p

NEW X HATCH GENERATOR Mk. 2

o

Essential for Colour T.V. align-
ment of 4 patterns. Featuring piug
in IC's and a more sensitive Sync.
pick-up circuit. The case is virtually
unbreakable—ideal for the engin-
eer's foalbox—only measures 37 x
55" x 3”. Operates from 3 U.2 type

A4 “ batteries {extra}.
PIF’ add Cumplete

30 £7 93+ " £9°93*
TO CLEAR

Hundreds of various portable transistor radio chassis with FM & AM
tuning. Ideal tor experimenters. All electronic components in good
order, but na instructions or tuning drives. A cheap way to make
a porfable. Each’ £1

SUNDRY

Capacitor Discharge Ignition Kit £7-50 (8). 8 assorted relays £1-00(8).
Rev counter device {for cars) £1-00, U.H.F./TV Tuner Units £2'50.
LM.389 Audio |.C. £1-00. Technicat books of ali kinds (no VAT).

TERMS OF BUSINESS

V.A.T. Prices shown do not include V.A.T. This must be added to
total value of your order Including postage at 25, except
for prlces marked * or (8%,) when only 8¢, V.A.T._isrequired.

V.A.T. on averseas orders.

POSTAGE Except where stated, add 20p for postage & packing in
‘U.K. Oversens—add £1, any difference being charged
or refunded.

PAYMENT Cash with order, Cheaue or money order. Minimum
arder value £1. You can also pay by ACCESS.

IMPORTANT —Every effort /s made to ensure accuracy of prices

and description at time of preparing this advertisement and going fo

press. Prices are subject to afteration without notice.

BI-FPRE-PAK LTO

$5,103 Compact {.C. amp. with 3 watts R.M.S. £1 75
output. Operating voitage 10-20v. Size 33"x2”
$5.102.3 Sterea version of abave using one 1.C. on £325
each channel
S$S.105 New improved 3ll-purpose power amp
MK2 which will run ex;:ellently Ic’m a 12Vd51;pp!y.
With 5 watt output, two make a good siereo g
amp. Size 3}" x2° £2 25
SS.110  Simiiar In size to $5.103 but with a 10 watt
MK2 output. Ideal for meny dgmestlc a{nd small-
511\7 P.A . applications. Operates from 26 to £2,75
$S.440 Excellently designed 40 watt R.M.S. (into

4 ohms) hi-fl amplifier. S/N ratio better than
75dB. THD better than0-2%. Power require-
ments—45V. d.c. With 0-15” centre edge
connections. Two canbe bridged to give 80

watts R.M.5. into 8 ohms £360
BUILD A STEREO FM TUNER!

$8:201 Ganged tuning condenser with accurately
engineered slow-motion drive in rugged
housing. Excellent sensitivity. Tunes 88-

IO?MHZ. With A.F.C. facility. Operates from £6 2 25

§5.202 |F, stage (with |.C.) Pre-tuned. A F.C.con- £5 25
neclion. Operates from 4 5to 14
$8.203 Stereo Decoder. Designed essent:ally for

use with 55.201 and 2, this moduie can aiso
be used in most mono FM tuners. A LED
may be attached. Operating voltage 9-16V.

d.c. £5 A 62

SPECIAL £5 MONEY SAVING OFFER
Buy all three modules for building a stereo FM Tuner (Totallist
£17-21) and you pay only £12-12

POWER SUPPLY STABILIZER

§5.300 Add this to an unstabilised supply (say

typically 45V output) to obtain a steady
powerful working output adjustable from 12
to 50V. Essential on your audio and special
systems as well as test bench. Money

saving and very reliable £3 ' 25

MAINS TRANSFORMERS FOR ABOVE
Add 35p per transformer for P/P
Type A 18V/1A (Suit S5.103)

Type B 25V/2A (Suit $S.110) £2-00
Type C 30V/2A (Suit $5.140) £4-50
Bridge Rectifiers—Type A 27p. Types B & C 38p

Founded
1959

£1-50

Please send

fot which | enclose

r------“—---
To BI.PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSE

Name ..ooviiiaiiinnns o R iacaasnAoacls e kg T A I

B 7T S P R

o Ren NOB2OTN9
292 224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF. l

: TELEPHONE: SOUTHEND (0702) 46344.
WRITE ORDER SEPARATELY AND ATTACH CQUPON IF REQUIRED

hmm—-—--—,—---l
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VISCOUNT IV STERED SYSTEM

System 1a. £f6 500

The new 20+ 20 watt Stareo Amplifier incorposating the (stest silicon transistor solid stata circuitry,
tha RT-VC VISCOUNT IV gives you a powsrful 20 watts RMS par channel into .8 ohms. Superb teak-
finished cabinet, with- anodised fascia to harmenise with any decor. Polished trim and knobs.

The VISCOUNT 1V has a comprehensive range of eontrols — volume. bass, treble, balance. mono/stereo,
mode selector, and scratch filter.

Front panel socketl for steren headphones. And & host of sockets at the rear — for left and right
spaskers. tape recorder. duxiliary, tuner, disc and microphone.

SPECIFICATION: 20 watts AMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. — 3 millivolts @
47 K chms (RLAA); 2. Crystal/ceramic P.U. — 50 millivolts @ 50 K ohms (RIAA), 3, 4, 8 Tape
Tenar/Aux. — 140 miliivolts @ 50 K ohms (ffat frequency response); 5. Microphone — 3 millivelts
50 K ohms {fet frequency responsa).

CONTROLS: Push button ON/OFF. sterec/mono, scratch filter. & position ratary selector. Individual
rotery controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. mains
ougpuL Frequency responss: 25 Hz to 25 KKz @ full rated output. Signal to noise ratio: better than
-850 dB on all inputs. Tona control range: Bass +15 dB @ 50 Hz; Treble +12 dB @ 10 KHz
Power requiremants: 200-250v A.C. mains @ 60 watts. Approx. size: 154" x 3" x 10"

MPE0 typs deck with magnatic cartridge, de fuxe plinth and cover. _—
Two Duc Typs |la matched speskers — Enclosure size approx. 193" x 10§ x 73" in simulated
toak. Drive unit 13 X 8 with 3™ twaeter. 15 watts handling. 30 watts peak.
- Complets Systam with these speakers £59,00 +£6.50 p & p.

SVStem 2' £ 8 1 -0 0 PRICES: SYSTEM ‘an

Viscount IV smplitier {As System 1a} Viscount IV R103

MPEO type deck |As System 1a} amplifier £25.00+£190p&p
Two Duo Type 111 matched speakers 2 Due Type lla

— Enclosure size approx. 277 x 13" spaakers £30.00+£650 p & p.
x 114", Finished in teak simulate.  MPBO type deck with May. cartridge
Drive units 13" x 8’ bass driver, and de fuxa plinth

two 3" {approx)} tweeters. 20 watts  and covar £20.00+£330p&p.
RMS. 8 ohms frequency range —  Total i purchased

20 Hz to 18,000 Hz. separataly.  £75.00

Complete System with these Available complete for anly: £65. 00
speakers £§5 00 +£7.60 p& p. +£6.50 p & p.

PRICES: SYSTEM 2

Viscount IV R143

amplifier £2600+€£1.90p&p

2 Duo Type I

speakers £46.00+£7.50p & p

MPB0 type deck with Mag cartridge

de |uxe phisth

and covey £20.00+£330p&yp

Total if purchased

separately:  £91.00

Availahle coraplete far anly EB i b D(l
+£760p&p

20x20 T
SYSTEM

Scotland £ & P Surcharge
System 1a £1.75 System 2 £3.50

EMI SPEAKERS AT FANTASTIC REDUCTIONS

EASY T0 BUILD SPEAKER KITS

These superh’ simulated teak-finished speaker kits have been specially designed by
RT-VC fer the cost-conseious 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" x 8" woofer, 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 893°

approx. Comparahle built units (EMI LE3) sold else- |

where for over £45 pair.

LE-4 SPEAKERS

Superb performance and  beautifully
finished in selected teak veneers. A
professional standard four-way speaker
system giving 25 watts RMS power
bandling. Bass unit is 14”x9" with
8" x5 unit for mid-range and twin 3”
high frequency units to give monitor type
quality and performance.

Specification — Size 33"x14"x 16"
approx. |mpedance 8 ohms. Power
handling 25W RMS. (Peak 50 watts.)
Frequency range 35 Hz—20 KHz.

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

£22.00 pair complete

+_£5.20 p&p. Complete with crossover Components and circuit diagram

"W 30KT Y DECCA STERED AMPLIFIER

System consists of a 13" x 8"
approx. woofer with a 3" tweeter,
crossover components and  circuit

274

diagram. Frequency response: 20 Hz
to 20 KHz Power handling 15 watts
RMS into 8 chms. (Peak 30 watts.)

£6.50 -£i20p8p

Complete with crossover Components
and circuit diagram

CHASSIS

Specification: 4+4 watts inio
8 ohms. Input Sensitivity 4mV into
47K (for magnetic cartridges). AC
Mains enly 240V. Controls ~ volume,
bass, treble, an/off, mono/stereo
switch. Chassis size 11"x54"x3{"
approx.

£6.90 .c120085.
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PUSH BIITTUN CAR RADIO KIT— THE TOURIST TT*

renZy] QUAL

NOW BUILD YOUR OWN
PUSH BUTTON CAR RADID

Easy to assemble construction kit comprising fully
completed and tested printed circuit beard on
which no soldering is required. All connectiens are
simple push fit type making for easy assembly.

Fine tuning push button mechanism is fully built
and tested to mate with printed circuit board.

TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation on
negative or positive earth. (2} Integrated circuit
output stage, pre-buiit three stage IF Module.

Controls volume manual tuning and five push
buttens for station selection. illuminated tuning
scale covering fufl, medium and long wave bands.
Size chassis 7" wide 2" high

and 43" deep approx. £9.50+£1.05p&p.
Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended — fully
retractable £1.60+40p p & p.

The Tourist | Kit For the experienced constructer.
If you can solder on a printed circuit board you
can build this model. Same technical specification

asTourist T Price £8.20+£1.05p&p.

ITY SOUND FOR

LESS THAN £24.00

Stereo 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.

Includes — BSR 3 speed deck. automatic, maruval facilities
together with stereo cartridge.

Two speakers with cabinets.

Amplifier module. Ready built with control panei. speaker leads and
full, easy to follow assembly instructions.

Specifications — For the technically minded:

Input sensitivity 600mV. Aux. input semsitivity 120mV. Power
output 2.7 watts per channel. Gutput impedance §—15 ohms. Stereo
headphone socket with automatic speaker cutout. Prowision for
awxiliary inputs — radio. tape, etc., and nulputs for taping discs.
Overall Dimensions. Speakers approx 15, xB"x 4", Complete deck
and cover in closed position approx. 154" x 12"x 6",

Complete only £23.20 :c3.00p2p

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

 TRACK HOME CARTRIDGE

PLAYER

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount Iv system,

Unisound module and the Stereo 21.

Technical specification Mains input,
240V,  Output
Comparable unit sold
£24.00 approx. Yeurs for only

£1620

sensitivity  125mV.
elsewhere at

+£1 7Up&p

“DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (sunable for 15 ohms).

Inputs *4 electncally mixed inputs. *3 individual
mixing - controls. * Separate hass and treble controls
commen to all 4 inputs. M|xer employing FET.
{Fiels Effect Transistors). *Solid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. {Selector
switch for desired sensitivity.) — Inputs — 2}, 3}, 4).
Medium output equipment — ceramic cartridge,
tuner, tape recorder, prgans, etc. — all 250mv
sensnwny AL Mains. 240V operation. Size approx.

1256034 £20.00-£135p8p.

BUILD YOUR OWN
STEREQ AMPLIFIER

For the man. who wants to design his own stereo —
here’s your chance to start. with Unisound

— pre-amp, power ampli ier and control panel. No soldering — just simply screw
together 4 watts per channel into 8 ohms. Inputs:
cartridge). The heart of Unisound .is high efficiency 1.C. monolithic power
chips which ensure very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers (7" x 4”) £10+£1.75p & p. £8.95+£I 05p&p.

120mV {for ceramic

INCORPORATES : Pre-Amp with full mixing tacilities, Includlng switched input
for mic with volume control. switched input for auxiliary with volume controt,
bass and treble controls, Volume control and blend contrel for turntables. Two
B.S.R. MPB0 type single play professional series decks, fitted with crystal cartridges.

TECHNICAL SPECIFICATION:

Pre-amp — Output —  200mV.
Auxiliary inputs — 200mV and
750mV into 1 meg. Mic input — BmV
into 100K, 240 wolt operation

Turntables capacity — 7. 10" or

12" records. Rumble, wow and flunter
Rumble Better than —35dB. Wow

Better than 0.2%. Flutter Better than

0.06% {Gaumont katee meter).

Console size —

Unit Closed — 173" x 133" x 83 {app.}

Unit Gpen —35§"% 133" x4{" lapp.)
This disco console is |3eally matched
for the Reltant IV and Disco 50 or any
other guality amplnfler

The unit is fi: ished in black PVC with
contrasting simufated teak edging,
diamond spun control knobs with
matching control panel.

Finish — Satin black mainplate with
black turntable mat inlaid with
brushed alummium trim. Tonearm and

Yours for only
controls in  black and  brughed

aluminium. £57.00 +£6.50 p & p.

21C HIGH STREET, ACTON, LONDON W3 6NG

323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m.—-5.30p.m. Half day Thurs.
ACTON: 9.30a.m.—5p.m. Closed all day Wed.

Mail orders to Acton. Terms C.W.0. All enquiries
stamped addressed envelops. Goods not despatched
outside U.K

Leaflats avaitabie for alf items listad thus* Send
stampad addrsssed envelope. All items subject to
availability, Prices correct at 1t June 1375 and
subject to change without netice.

All prices include V.A.T. at 25% rate.

DO NOT SEND CARD

Just write your order giving
your credit card number
i
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SLA7 RED LED 0,3"
DIGIT 0-9DP B9p ea
. |GREEN&YELLOW ¢1.40
3 JUMBO LED 0.8" 747
DISPLAY £2.25 ea.
i 3015F 0-9DP i1 ea.
| 2ENON FLASH TUBE
£4. .Data 15p.

LEDS red 18R

LEDS 209 STYLE
TIL 209 WITH CLIP RED 15p
TIL 211 & CLIP GREEN 28p
LARGE 0.2" & CLIP RED 17p
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR .2"ORANGE 29p ea
INFRA RED LED £1,2N5777 33p.

PHOTO IC 81p

TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 8lp

ONLY 13p ea
ea
ea

ea

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" £3. 13W 22" £3.50

OIGITAL CLOCKH

IC A¥51224 4 DIGIT CLOCK £3.75

MM5311/4 6 DIGIT CLOCK <7
CASSETTE !
mechanics £1878

NEW 8tk CARTRIDGE MECHANISM ¢8

STEREQO CASSETTE MECHANISM £13.75
Suitable for 'PW ASCOT' recorder
with heads etc.SEND 15p for DATA

INTEGRATED
CIRCUITS

708 DIL14 29p

555 TIMER  54p
703 RF/IF 28p
709 T099 23p
709 DIL 14 28p
710 DIL"14 34p
723 Reg. 54p
741 DIL 8 27p
741 DIL 14 2%p
741 TO99 29p
747 2x741 70p
748 DIL 8 33p
7805 5V £1.40

7812 & 15 £1.40
76013 6W AF ¢1

8038 SIG GEN £3
CA3028 £1
CA3048 55p
CA3048 £2
CA3052 £1.50
CA3054 21
LM300 2-20V £2
LM301 OPA  45p
LM304 0-40V £3
LM307 OPA  49p
LM308 HiBo 85p
LM309K 5V £1.48
LM372 IF ¢1.80

LM377 2x2W£2.87

SPECIAL OFFERS

TRANSISTORS

& DIODES

Price each

MATCHEING

18p

IM380 2W AF 89p  AC127 & 128 16p
LM381 2xPre ©2  AC187 & 188 1sp L o+BUSH SET10p
LM3900 4XOPA69p  AD149 43p IIP 41 70p
MC1303 £1.20  AD16% & 162 33p LIP 42 88p
MC1306 49p  BC107 & 108 sgp IIP 2955 90p
MC1310&LED£2.65  BC109 10p TIP 3058 55p
MC1312 8Q ¢2.10 BC147/8/9 10p TIS43 see2N2646
MC1330 69p  BCis7/8/9  12p  ZTX109&301 13p
MC1339 2xPre ¢1 RC167/8/9 12p 1N4001 4p
MC1350 55p BC177/8/9 18p 1N4004 & 7 7p
NEG36 fetOPA £2  BC182/3/4448L10p 1N4148 & 914 4p
NES40 Driver £1  BC212/3/444L11p  2NBO7 14p
NE550 2vRef 79p- BCY70/1/2 17p 2N7068S 11p
NE555 Timer 55p  BD131 & 132 39p 2N2646 UJT 32p
NE556 2x" £1.20 BFR51 2N2904 & 5 20p
NE560 PLL £3.15  BFR5G/51 23p 2N2926royg  9p
NES61 PLL £3.15  BpRsg/51 23p 2N3053 17p
NE562 PLL £3.10  pBpras 250V 29p 2N3055 115W 37p
NES65 PLL £€2.69 o .0 0"0" Js 2N3563 & 64 16p
SN72709 709 28p /172 P 2N3614 190
SN72741 741 26p  BSX19/20/21 16p° 2n370%2 & 3 9p
SN72748 748 33p MJE2955 90p  2N3704 & 5 10p
SN76660 IF el MJE3055 65p  2N3708 & 7 ap
8N76611 IF£1.25 MPU131 PUT 49p 2N3708 & 9 8p
TAD110 &IF ¢£2 0A91 0A81 8p  oN3710 & 11 10p
TEAS10 7WAF 99p OAB1 & OAS1l 6p  aN3819E FET 16p
ZN414 RX £1.09 TIP 29 g 30 52p 9N3823E FET 17p
TIP 31 & 32 69p  2N3904/5/6 15p

2N3055 FULL HIGH SPEC 115%W 37p

FULL SELECTION IN OUR FREE LISTS,

;EéESBPIN DIL 27p’§f342205133p NEW TRAMPUS FULL SPEC PAKS
TIMER 55p.ZN £1.09
PAK A 10 RED LEDS our chojice £1
BC109 9p,2N3819e 16p.BFY51 15p PAK B 4 741 0b aup o Tnree H
PAK C 4 2N3055 g£1.D 12 BC109 £l
1qn TTL PAK E 10 BCLS2 £1.F 11 3N3704 i
kb PAK G 8 BFY51 :1.H 9 2N3819etl
i 7473/74/76 29p PAK J 9 2N3053 £1.K 40 1N914 £1
7400 GATES 13p 7475 45p
7404 INVERT 17p 7490 52p  BZYS8 400mW 14/50V SCR 38p
Zi?é’§é$?§§°§§p 7491/2/3/4 5?p ZENER DIODES 9p  TAGL/400 55p
P 74100 74175 ¢ 10
7440 BUFFER 14p 74121 32p BHIDGE RECT 2A/§o§v7 S e
7447 DRIVER 89p 74123 sop 14 50V 20P  gcl46D TRIAC
7470 & 7472 29p 74141(&7441)73p  BR100 DIAC 25p 10A 400V 75p

3-way power supply.

ELECTRONICS

TRIO
QR666

SPECIFICATION 170-410
Freguency coverade 170-410kHz, 525-1250kHz, 1-25~-3-0MHz,

3-7-50MHz, 7-5-18MHz, 18-30MHz (Dual conversion)
Bandspread 3-5-¢MHz, 7-7-5MHz, 14-14-6MHz,21-21-

(Dual conversion), 28~30MHMz (Dual conversion)
Modes AM, USB, LSB, CW
Selectivity 2 position wide/narrow
Antenna 50-100Q)
Sensitivily 14V for 10d8 SIN (5SB/CW)

VERO PINSx36 28p,
COPPER CLAD VERDB

L1

23"x8" 29p 2ix3i" 26p.33x33"31p,
33"x5" 31p 34x 17" £1.50

DIL IC's BOARDS 6x43%" ¢£1.50

24 way edge connector 60p.

36 way 90p, PLAIN 3§"x17" ¢1.
FACE CUTTER 45p.FEC ETCH PAK 50p

DARB®pn69p

PRINTED CIRCUIT BOARD KIT €1.69
DECON NO MESS ETCH PAK NEW 69p
DECON DESOLDER BRAID REEL 59p

‘HEATSINKS

5F/T05 & 18F/T018 Sp ea.TV4 15p,
TV3/T03 16p.EXTRUDED 4" 4Y1 29p.

T6S308 GAS DETECTOR £1.80 ea.
LOGIC PROBE TTL TESTER DPEN 5

CAPACITORS

CERAMIC 22pf to 0.1uf 50v 5p,
ELECTROLYTIC:10/50/100 uf in
10v 5p.25w &p,50v 8p.2uf/10v 5p.
1000 uf/25v 18p.200/500 25v 9p.

POTENTIOMETERS (POTS) 4B or EGIN
LIN or LOG ROTARY 13p.SWITCH 14p
DUAL 45p-$LIDERS 29p.§TEREO 57p
KnoBs 7p-PRESETS 6PRESTSTORS lip
SWITCHES: SPST 18p. DPDT 25p.

DIN pLUGS ALL 12P. Sockets 10p.
ALI CASE3S AB5/AB7 50p.AB13 65p .
TRANSFORMERS 1A 6v6v or 12v12y
Only £1,34.100mA type GT 75p.

UL socheis

TEXAS GOLD
LOW DROFILE ea
8,14,& 16 PIN 13p

SOLDERCON STRIPS:
100 PINS 3O0p.1K £3_

5MHz

i

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

Dual posltion sefectivity gives two bandwlidths to cater far all band condltions.
Use the QR666 at home, in the car or boat or truly porfable; ali catered for by the exclusive

PRICE £130 (VAT excl)

AF Oulput More than 1-5W into 8Q. Internal speaker fitied

Power supply 106{117{220{240V ac 50/60Hz, External 12V dc.
Internal 12V  batieries, Aufomatic 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 Ibs)

Optlons 500kHz marker QR6MK. FM broadcast tuner
QR6FM

HEAD OFFICE

BRANCH OFFICES

AGENTS

We stock a great many products apart from those advertised month by month—everything in fact for the radio amateur operator. If you need more information,
our complete catalogues are availeble free to callers, If you require them sending by mall, postal charges being what they are today, please send us 20p in stamps
because that's what it costs to send them to youl
R T T A

119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2430 8 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

Alan GW3YSA, 35 Pen.Y-Waun, Efail Isaf, Nr. Pontypridd. Tel. Newton Llantwlt 3809
John G3JYG, 16 Harvard Road, RIngmer, Lewes, Sussex. Tel, Ringmer 812071
Sim GM3SAN. 19 Elllsmuir Road, Baillleston, Nr. Glasgow. Tel. 041-771 0364

OPENING HOURS: 9-5.30 TUESDAY TG SATURDAY INCLUSIVE

13 from BILL G3UBO/VESDP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio ampll-
fier. Brand Dew components
thronghout. 6§ silicon tran-
xistors plus 2 power output
transistors in push-pull.
Full wave rectification.
Output approx. 13
watts r.m.s. into 8
obms. Frequency re-
sponse 12Hz 30KHz +
3db., Fully integrated
pre-amplifier stage with
separate Volume. Base boost
and Treble cut controls. Suitable
for 815 ohm speakers, Input for
ceramic or crystal cartridge. Sensitivity
approa. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
piugs. Overall size 8” high x 6” wide X 73" deep. AC
200/250V. PRICE £15-00. P. & P. 65p.

DE LUXE STEREO AMPLIFIER

A.C, mains
200-240 V.

T sing
heavy duty
tully  isola-

ted maind
transform -
er with fall
wave recti-
fication
giving ade-
. quate
~toowthy with negligible humn.
Valsve line upis ¢ BCLY6 Triode Pentodes. 1 x KZ80
an rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. 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 sensitivity is approxitnately 300mfv for full peak
output of 4 watts per channel (8 watts mono), into 8 ohm
speakers, Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with kunobs, chassis size
11w x 47d. 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 fully smeothed D.C. outputs giving
6v. and 7iv. and 9v. and 12v. at 1 amp on lead.
Fitted insulated out put terminals and pilot lamp indieator.
ganémer‘ ﬁSiﬂh léaetai cage overall size 6”7 X 34" x 217,
eady built an

= PRICE £5-35 p, & P.55p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Onr prics $1:30 yd. lengih. P. & P. 30p
per yd. (minh. 1 vd.). 8,A.E. for samples.

AR L bl L i sl casr e PR
HARVERSOK'S BUPER MONO AMFLIFIER
A super quality gram amplifier using a double wound fully
fsolated maina transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Qutput approx. 3-0 watis.
Volume and tone controls. Chassis eize only Tin. wide
X 3in, deep x #in. high overall. AC mains 200{240v,
supplied absolutely Brand New completely wired and
tested with good guality output transformer. £s 'oo

P. & P. 60p BARGAIN PRICE
FEW OXRLY!

High grade mains transformer with grain orientated
lamination. Primary 200/240 Secondary 18-6 volts at
0-6 amps and 4-6 volts at 0-3 amps, Size 27 1X2}” wX
2” d overall. £1-40 plus 35p P. & P.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-~
MERS. @iving 13 alternatives. Primary: 0-210-240v.
Secondary combinatfons 0-5-10-15—20-25-30-35-40-60v.
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long X 34in. wide x 8in.deep.
Price £2-76 P. & P. 66p.

MAINS TRANSPORMER. For power supplies,

Pri. 200/240v, Sec. 9-0-9 at. 560 mA. £1-36. P. & P. 30p.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 81-50. P. & P, 30p.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. £2-20, P. & P. 40p.

3 VOLT RELAY
100 m/ A single pole normaliy slosed. 2for 80p+ 16p P.& P,

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U, Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor ¢quipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz-—-25KHz. Gain 26dB. Bolid encap-
sulation size 1 x 11" x #”. Brand new complste
with instructions. Price 1-36p. 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. Buropean and Japanese
transistors. ONLY 40p. Post ¥p.

2 Relerence Encyclopedias for Elecironic Eagineers and
Designers, covering between them transistor charscter-
istics, dlode and transistor equivalents. Many thousands
of up to date European tyPes listed.

Diode Equivalents, £1-00; Trausistor Equivalents, £1-20;
Transistor Characteristics, £1-40; POST FREE Al three
together, £3-20

NEW ISSUR
Thyristor. Trinc. Dlac eto. encvelonedias £1.70, Post Free

8 pole 3 way 2 bank low ioss Yaxley tvpe switches 13"
gentions, Standard spindle. 2 switches 756p & 15p P. & P.

HARYERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enioy fabulous stereo radio at this
fabulous low introductory pricel

Deslgned and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest cirenitry technigues with high-
grain, low noise IF stages. Automatic frequeney control to
“lock-on” station and prevent drift. IC steres decoder
for maximum stereo separation. L.B.D. for stereo beacon
indicator. Nominal output of tuner 100mV. Approximate
size 123" wide x 8” deep by 2§” high. Supplied ready
built, tolly tested and fully guaranteed (not avaijlable in
kit form).

Price 227-50 Post and Packing £1-00.

STEREO-DECODER ————
§IZE 2% x 3” x }” ready buiit. Pre- =
aligned and tested, Sens. 20-560 mV
for 9-16V neg. earth operation. Can
be fitted to almost any FM VHF radia
or tuner. Stereo beacon light can be
fitted if required. Full details and
instructions (inchwive of hints and
tips) supplied. £6-25 plus 15p. P. & P.
Stereo beacon light if required 45p
extra.,

SPECIAL BARGAIN OFFER!

Liniited number of BSR C1238 Auto Changer De Lux¢
with lightweight tubular arm and stereo cartridge.

Brand new. ONLY £9-50 + p. & p. 80p.

LATEST Hi Sensitivity Uni-directional slim-line ¢conden-
ser microphone as used by many professionals. Very low
acoustic feedback. Available hi Impeda.ice or low i
pedance. State which required. £18-25 plus 25p F. & P

LATEST ACOS GP81/18C mono compatible cartridge with
t/o stylus tor LP/EP/78. Universal mounting bracket.
£21-75, P. & P. 15p.

CERAMIC STEREO CARTRIDGE. Universal Mounting
brackets and turnover stylus. 70mV per channel output.
ONLY £208 + 16p P. and P.

BONOTOKE 9TAHC COMPATIBLE STEREO CARTEIDGE
T/O stylus Diamond Btereo LP and Sapphire 78,
ONLY 22-62 P. & P. 10p. Also available fitted with twin
Diamond T/O atvius for Btereo LP. £3-13, P. & P. 18p.
LATEST RONKETTE T/0 STERED/COMPATIBLE
CARTRIDGE tor EP/LP/Btereo/78. £1-88 P. & P. 15p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EPJLP/7T8 mono or stereo records on Mono
equipment. Only $1-75, P. & P. 16p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employlng heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls,
Complete with output transformer matched for § obm
speaker. Size 7in. wide X Jin. deep x 6fu. high. Ready
built and tested. PRICE 46-50, P. & P. 75p.

ALSO AVAILABLE mounted on board with cutput
transtormer and speaker. PRICE £7-75, P. & P, 70p.

HI-FI LOUDSPEAKER SYSTEM MK I

Beautifully made, simulated teak finish enclosure
with atttactive slatted front. Size 163” high x 10}”
wide x 9” deep (approx.). Fitted with BE.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).

QOUR PRICE £11.25 eaen Carr. #1095
Cabinet Available Ssparately £6:25, Carr. £1°'1C,

Also available in 8 ohms with EMI 13" x 87 bass
speaker with parasitic tweeter £10-00, Carr. £1°25.

ol
|
|

|

=
lﬁfé@;

LOUDSPEAEER BARGAINS
5in. 3 ohin #1-45, P. & P, 16p. 7 x 4in. 3ohm £1:65,F. & T
25p. 10 X 8in. 8 or 16 ohm £8:50, P. & P. 35p. EMI.
8 % Sin. § ohm with high flux magnet £2:06, P. & P. 25p.
E.M.I. 18% x 8in. with high flux ceramic iagnet with
parasitic tweeter 8, 8 or 15 ohm £4-12, P. & P. 35p.
E.M.I. 18 X 8in, 8, 8 or 16 ohm with inbuilt tweeter
and cressover network £5-5¢, P, & P, 36p.
. M.I. tweeter, Approx. 83", Available $ or 8 or 15 ohma,
£9-00 + 26p, P. & P.
BRARD NEW. Bakers Loudspeskers at substantial dis.
counts. 12in. 16w. H/D Speakers, 3, 8 or 15 ohms. Btate
which. Current production by well-known British maker.
Now with Hiffux ceramic ferrobar magnet assembly £9-50.
Guitar models: 26w £9- 50, 35w, 811 .50, P.&P. 76p.

«pOLY PLANAR"” WAFER-TYPE, WIDE RANGE
ELEOTRO-DYNAMIC SPEAKER

Size 113”7 x 148”7 x 14 deep. Welght 190z Power
handling 20W r.m.s. (40W peak). Impedance 8 ohi only.
Response 40Hz-20kEHz, Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle. Send 8.A.E. for tull details, Ouly £7-88 each.

P. & P. 60p.

KOW ALSO AVAILABLE: 8”, 10 watts, r.m.s. 20 watt
peak 40H7-20,000Hz. Overall depth 1”. Ideal for Hi-F
or for use in cars, £5-18 + 40p B. and P.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really tirst-ulass HI-Fi Stereo Atuplifier Kit. Uses 14
transistors including 8:licon Transistors in the first five
stages on each channel resulting in even lower noise,
level with improved sensitivity. Integrated Pre-amp with
Bass, Treble and two Volume Controls, Buitable for use
with Ceramic or Crystal cartridges. Very simple to
modifv to suit magnetic cartridge—instructions included.
Dutput stage for any apeakers from 8 to 15 ohms, Compact
design, .all paris supplied including drilled metalwork
high quality ready drilled printed circuit board with
component identification clearly marked, sriart brushed
anodised aluminiwmn front panel with matching knobs,
wire, sokler, nuts, bolts—no extras fo buy. Simple step
by siep instructions eénable any constructor to build an
amplifier to be proud of. Briet specification; Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response +3dB 12-30,000 Hz Sensitivity:
Detter than 80mV into 1MQ. Full power bandwidth:
%3(18 12-15,000 Hz. Bass boost approx. to +12dB.
teble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requiréments 85v. at 1-0 amp.
Overall Bize 127w, x 8”d. x 2¢"h.
Fully detailed 7 page construction uanual and Parts
list free with kit or send 25p plus large B.A E.

AMPLIFIER KIT oo . £15:00 P. & P. 50p
(Magnetic input components 33p exira) a
POWER PACK KIT .. 0o 2585 P. & P. 80
CABINET oa ao oo 2585 P. & P. 63p
(Post Free it all units purchased at same time)
Tull after sales service
Also available ready buiit and tested £32-50. Post Free.

Note: The above amplifier {s suliable for Sfeeding two mone
Tources into inputt (e.9. mike, radio, twin vecord decks, ele.
and will then provide mizing and fading facilities for med.
fusm powered Hi-Fi Dizcothegue ute, ele.

3.VALYE AUDIO
AMPLIFIER HAS4 MK U
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
vhasais, size T§"w, x 4"d. X
31”h. Incorporares RECCS3,
PL84, BZB0 valves., Heavy
{uty, double wound mains

Lransformer and output trans-
tormer mmatehed for 3 ohm
speaker, Separate vulunie control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4j watts. Front
panel can be detached and leads extended lor remote
meunting of controls. Complete with knobs, valves, etc.,
wired and tested for only £7-75. P. & P. 70p.

HSL “FOUR” AMPLIFIER KIT. Similsr In appearance
to IA34 above but employs entirely different and
advanced cirenitry. Complete set of parta. etc #8-50
P. & P, 70p.

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monaursl amplifier
with an output of
14 watts from 2
EL84s in push.pul
Super reproduction
ot both muslc and
speech, with negli-
gible hum, Separate
inputs for mike and
gram allow records
and announcerments
to follow each other,
Fully shrouded section wuuhd utlput lstsluiieel 1o
mateh $-15 2 spealer snd 2 independent volume controls,
and meparate base snd treble controls are Pprovided
giving good lift and cut. Vaive line-up 2 ELB4s, BCCS3,
EF86 and EZ80 rectifier. Simple inatruction booklet
28p + SAE (Free with parts)’ All parts sold separately,
ONLY 218-00 P. & P. £1-00. Also available ready bulit
and tested £16-50 P, & P. £1°00.

HI.FI STEREO HEADPHONES
Adjustable headband with comnfortable flexifoar ear-
muffs, Wired and fitted with standard stereo }in jack
plug. ¥Frequency Tesponse 80-15,000Hz, Matching
impedance §-16 ohms. Easily converted for “ono.
PRICE 24-05, P. & P. 25p.

PRICES INCLUDE VAT @ 25%

Open 92.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

All prices and specifications correct
at time of press and subject to
alteration without notice.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, $.W.19 Tel.: 01-540 3985

rew minwutes from South Wimbledon Tube Station.

A fo ;
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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Don't miss your copy of

HENRY'S £%
NEW 1975

Plus15p -
P&P

)Isﬂnys

OVER 5,000 ITEMS — largest UK range of
electronic components for home

. constructors.
200 PAGES - évery aspect of electronics and-
components for amateurs and hobbyists -
kits, projects, test gear.

ELECTRONIC FOOTBALL & TENNIS

h Playthree exciting elec-

WITH THE FABULOUS

VIDEO SPORT
ON YOUR OWN TV

tronic  ball games.
FOOTBALL, TENNIS,
HOLE IN THE WALL
on your awn TV! Just _
plug Video Sport into
the aerlal’ socket of your
TV and away you go.
Completely safe for you,
your children and your
TV. Mains operated.

OUR INCREDIBLE PRICE £3 500
DEMONSTRATIONS NOW
ALL HI Fi CENTRES!

NEW SPECIAL PURCHASE

Mullard type LP1179 and LP{174
AM/FM tuner modules

These two modules together form a high
quality AM/FM tuner covering the long,
medium and VHF broadcast bands. Re-
quires only 16 resistors and capacitors and
a switch 1o complete. Supplied with cir- |J

IN

. TEKAN 26 -

You can build the Texan and Stereo FM Tuner

20 WATE |G STEREQ AMPLEFIERS

Features glass fibre PC board, Gardners
tow fleld transformer 6-1C's, 10-transistors
plus dlodes etc. Designed by Texas instru-
ments engineersfor Henry's and P,W.1972,
Overall size 15" x 23" x 63” mains oper-
ated. Free teak sleeve with every kit.
£38°75 (CARRIAGE 50p).

(also built and tested £46-87).

ENELEC STEREO FM TUNER
Features capacity diode
tuning, lead and tuning
meter indicators, mains
operated. High perfor-
mance and sensitivity.
Overall size ™ teak sleeve 8" x 2§ x 637,
Complete kit with teak sleeve.

£26+25 (Carriage 50p).

(also built and tested £31-20).

JOIN THE LARGE BAND OF

CONSTRUCTORS!

FREE:

SEND NOW FOR OUR
FREE LIST NO. 36 FOR
OUR COMPLETE RANGE
OF OVER 10,000 SEMI-

cuits and spec. data. .
LP1179 gONDUCTOR DEVICES

T NEW LOW PRICES.
EXTRA DISCOUNTS

Semiconductors—Any one type or mixed
SN74 Series 'IC’ 12-extra 10%; 25-extra
B 15%; 100-extra 20%.

TRANSISTORS & INTEGRATED 1/C’s

TTL '*7400.series” IC's irom 18p each
Cosmos ''4000 series'’ IC's from 28p each
Linear Op-Amps from 43p each
Signetics Phase Lock 1C’s; RCA Linear
IC's; TO3 Power Devnces in PNP and NPN;
BC107 and "'BC range" from 13p each
Range ot OC Types 20p

Plastlc Power Devices, Rectiflers, Zener,
Power Regulator IC's and many others,
Diodes up {o 10 watts.

DOZENS of new lines and new ranges.

MANY price reductions throughout thie new
Catalogue.

A Discount Voucher wnth every copy, worth
50p.

FRE

Write now for your copy, enclosing 65p remittance.

FM Coverage 87-108 MHz

Bandwidth 300 KHz

Audio output 75mVY

with bulll in tuning gana -
LPIIH kg
AM Coverage mW-1W
Supply 6V negative earth
LP1179 and LP1171 £4-60 each or £8- -83 pr
Suitable Ferrite agrial £4-60 ea. or £8-63 pr.

UHFE TV

625 IIne receiver UHF transistorised tuners

TO EDUCATIONAL ESTABLISHMENTS
when ordered on official notepaper.

UK aperation.

Brand new. (Post/packing 25p each).

TYPE A var. tun. slow motion drive £3-50.

TYPE C variable tuning £2-90.

TYPE B 4-button push button (adj ) £4 Eﬂ
TYPE D 6-bution VHE

HENRYS

Elgctronic Centras

404-406 Electronic Components & Equipment 01-402 8ag1| M Frand

309 PA-Disco-Lighting High Power Sound 01-723 6963 Electromics
303 Special offers.and bargains store Centres Open
Ritmaitto 303 Edgware Road London W2 18W Sam-6pm

Now Open Supermarket,
Browse Round The New
Supermarket at 404 Edgware

Road.
ALL PRICES INCLUSIVE OF VAT

Prices correct attime of preparation. Subject to change without notice. E.&0.E

GREENBANK
ELEGTRONIGS

Tel:—0571-645 3391

FREE|
Data and circuit diagram for Digital Clock
Chip AY-5-1224, Dilgital Alarm Clock Chip
MK 50263, also data sheet for DL-704/707 and
DL-750/747 LED displays. (A stamped ad-
dressed envelope with enquirles would be a
great help to us, but is not essential.)

INSTRUMENT

CASES

Model Nos. 119 and 121 two part aluminium
construction base front and back unit

finished in white gloss, hooded cover
CLOCK CHIPS (Add 8% VAT) :
AY-5.1224, 4 digit, 12/24 hr., 50/60 Hz, TTL finished in blue hammer stove enamel.
i:gm!pagllzll_e zel:o reset, easy display Interface, nc;del '052 BJ? H —
pin package: mm 5
MK 50253, 4/6 digit alarm clock chlp, 50 Hz. 121 152mm 203$$ ;2::$ £1-18 ::

12[24 hr . AM/PM Indication,
‘snooze’ feature, intensity control, simple time
sefting, 28 pin DIL package: £5'50

and Bty Model Nos. 22FF and 222F flat packs. Front

& Rear panels aluminium case mild steel
front panel finished in white gloss other
parts finished in blue hammer stove enamel.
22IF [52mm 203mm 152mm  £3-05 ea
222F 197mm 254mm 159mm  £3-465 ea
Model No 32fF flac pack front panel alu-
minium, rear panel and case mild steel,
front panel finished in white gloss other
parts finished black, textured finish supplied
with aluminium top and bottom trim.

32IF 203mm 406mm 165mm  £6-20 ea

Prices include P & P UK,
Add 8% V.A.T. U.K. only.
Send S.A.E. for full range brochure.

Manufactured by

Arbonr Glertronics Eimited

Unit 13 East Hanningfieid Ind. Est
Nr. Chelmsford, Essex CM3 5BG
Tel. Chelmsford (0245) 400700.

Sheet metal work wiring assembly service
avaifable.

LED DISPLAYS (Add 8% VAT)
DL-704E 0:3" LED 7 Seg. Display C. Cathodse:

5]

DL-707€ 0-3" LED 7 Seq. Display C. Amid'%
DL-750 0-6" LED 7 Seg. Display C, Cathozdzé
DL-747E 0-6” LED 7 Seg. Display C. Anode:
£2-04

VERDBOARDS GIVE A PROFESSIONAL
HNISH T0 YOUR WORK

0.1"and 0.15 pitch, plain and copper
“clad universal circuit boards.

AVAILABLE FROM YOUR LOCAL RETAILER

CLOCK KITS (Add 8% VAT)
SOK/ Many parts for 4x0:6* LED Clock:

£14
SPKI2 Many parts for 4x0-3” LED al;:rg'\
Add VAT to all prlces (If in doubt, ask for a

quotation or send 25% VAT and we will refund
any excess.) Postetc, 10p + 8% VAT per order.

GREENBANK
ELECTRONICS

(Dept. W3BP), 894 New Chester Road,
New Ferry, Wirral, Merseyside, L625AG

TRADE ISTIMBUTOR N Rose iBlectrnal Lid tondon W E 1

VFRO ELECTRONICS LTD
Industrial Estate, Chandier's Ford.
80532R  Tel Chandier's Ford 2952
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| = Dept.l. 56, Fortis Green Road,
; E ec rn nlns Muswell Hill, London. N10 3HN.
telephone: (01-883 3705

LINEAR 1.C.s

3 [ ] o L ] L L ] [ r
L - 1-24  25-99 100+ | 555(8pin dip}V 55p@  7824UC (TQ-220) MC1303L £1:84 SN76003N  £3-30
124 By S ML ; 555( % ss)p 8ipe £1-72@  MCi306P 80p SN76013N  £1-98
CD4000AE 23p 19p i5p 7400 Mp 1 10p 556 (14 pin dip) ICL8038  £3-52@ MCIi3i0P  £2:39 SN76023N  £1-98
(14 p P
CowonAt S 4 M 1m0 | naREIF AT Y AVIae 14 MGlal  geqs  SNTSETN (MGIED
P ! m -1- . o g
CD4O006AE £1.59 sr.asp £1,06 7403 15p 12 10p pss AY-5-1224 £3-95@ MC1315 £4:62 SN78532 £1-88
p ' N
Chapo7AE . 2% 199 158 1 7404 Iép 13p Hp . 708 (8 pin dIp) 38p AY-5-3500 £6-59@ MC1327 £1-12 SN76544N  £1-81
CDAOORAE £1.75 £1.46  £1.17 7408 16p 13 iy 709 (TC-98} = 45p AY-5-3507 £6-59@  MC1330P 83p SN76550-2 (TAA5S50)
CDAO0PAE Use Chao4e 7409 16 13 1p 709 (14 pin'dip) AY-5-4007 £7-94@ MCI338P  £1-52 gg
COAOI0AE tUse CD40s0 7410 5 13p p 34p BHAQ002 £3-01 MC1350 84p SN7E552-2
CD4011AE 23 19 - i5p 7413 29 24p 20p 710 (8 pin dip) 39p ca2il £1-19 MC1351 +88p SN76660N (TBA120)
CD4012AE 2% 199 15 7417 27p 2 2 710 (TO-98) 45p CA3045 £1:69 MC1352 88p 78p
CD401IAE & 58 4 7420 16p 13p 1p 710 (14 pin dip 44p CA3046 88p MC1357 £1-52 SN76566N (CAsogs)
CDAO14AE £1.75 G =P 7427 27 2 18 711 (TO-99)  51p CA3053 59p MC1358 (CA3065) £1419
COAOTSAE £1.75 s i 2430 ,6“; T N 711 214 pin dlp) 44p CA3065 £1-60 £1-1s TAA263 £1-50
So N L | m o2 oa o | MRy SRR DS MOMeerae TAAM. I
SDaaIzag E1.73 g8 gl My me  uk 1% | 73(70-99) £1:09  CA3080 59p  MG1456CG £1-68  TAA30  £1-44
CDAQ1BAE £2.51 £2.00  £1.67 7an p 8% S0 723 (14 pin dip) 74p CA3081 £1-88 MC1458CP1  84p TAA350 £2.43
v B S S e s gwo G | MMQ@Ende M AN roAD MGG B Tan Sy
. L . P p :2 TAA550 75,
CD402IAE £1.75 £l.46  £1.47 7447 95p B 6% 745 (14 pin dip) asp £2-43 MC149%6G 96p TAAST0 £2-74
CD40Z2AE £1.83 £1.53  £1.22 7447A $5p 83p &7p 747 (14 pin dlIp) £1-04 CA3097E £1-67 MC3302P  £1:50 TAATO0 £5-03
CD4023AE 23 19p 13p 7448 8  7ip 5% 748 (8 pin dip) 42p CA3123E £1-76 MC3401 P Tdp TBA1205  £1:25
CDA02 4AE £1.26 £1.05 B4p 7470 30 25 20p 748 (TO-00) 5ip CA3401E (LM3900) MFC40008 8p TBA231 £1-02
CD4025AE 23 19p 15 7472 2Bp  21p 17p 748 (14 pin dip) 49p 68p MFC4060A 79p®  TBA28B1 (723) £2-58
CD4026AE £2.79 £2.33  £l.8 7473 W, % 20p 753 (F.M, 1st. g F'()m 814%3&05 ﬂ g:. m;gggigA ;g:o ;E :gggg 53.; &
CD4027A 7474 : 34O £3-85
So o oW ol | om DR b | mm Sy 0TS Mo df, Taams oy
CoRiAL by il g e % X | Rogulators 100mA  LOIETI (TO-3)£1-d6@ MM36 _ £0-99@ TGASS0Q  £5-28
CD403sAE B7s a8 mar 7485 ©1.30 4109 87 TG (MO, SRS g MVREV(TO-S),. s TDASOCQ £5:28
€ D4O4OAE £2.01 <1.68  £1.34 7486 3 2 21 : 303 8 £ TBAGZA  £1:03@
CORMZAE T £124 9% r case e waa | PEMEWC ‘T°-9g e L20(S0T-3 Bhe MVRIZV(TON se TBAMSZ 21038
CobseAt A o w | Tatswe oz e LISOT3 she MVRISV(TO o JRAMC H3°
P P P P p P 60 301 2 !
i B R I - e NES HE Ims amo
D4052A 2. £2.32 .85 7493 4% 40p 32 78LOSAWC L1301 S (6 pin dlp) . \
CD40SGAE £2.12 £1,76  £1.4 7495 &7 55 45p TBAG25A) a0p® 59p- NE555V 73p® TBAS00 £111
CD4OSOAE £2.51 £2.09  £1.67 74100 E.08 8% 72 78L1I2AWC LM301A T (TO- 99) NES56 £1-200 TBABIOS ~ £1-24
CDA0BSAE £1.13 94p 75 | 7407 ap  Wp  2p (TBAG25B) 900 @ NE5608 £5:06  TBABIOAS #£1-24,
CDY0SBAE 28p 24p 19p 74121 Hp 28p 23 78LISAWC LM301A S (8 pin tf&p) NES61B £5°06 ;Eﬁmgo £48.§,riv
CDAOSSAE 28p 24p 19 74122 47, 39 3l (TBA625C) 90p®@ 59p NE5628B £5-06 92!
CD4070AE 28 24p 19,'3 74141 79; & 53§ Regulators 500mA LM307 T (TO-99} NE563 £2:96 TgASSOO £4' 71
SabniaE 2% o s s s AR T, NEssey  £ro7 Team® £
CD4Q77AE 7ip 59p 47p 74154 1,75 £1.48 98p . pin dip, X TCAB00Q 2724
78M1SHC  £1-35@ 57p NEE67 £2-83
So W IR | A8 8Q W b | TS Ry wercoml,  HiA R poen LR
: -35@ -96 3 3
gy £1.28 0 85p 7480 £3.20  £2.50 £1.90 Regulators 1A LM308 § (8 pln dip)  SL437D £7-50  TDA1054  £1-50
CO040B6AE £1.28 £),06 83p 74192 £).35 £1.14 90p 7805KC (TO-3) 98p SL440 £2-849 TDA{200 £0-43 3
CDA093AE £1.56 £1.20 £1.04 74193 £1.35 £1.14 90p £9.08 LM TO-99 LE1OC £3.03 TCA1405 80p®
CD4OS9AE £2.95 £2.4  £1.9 74196 £1.64  £].34 9% 7812KC (TO-3 » S0SARTE £7g-9)2 L611C £2-03 TDA1412 80p®
¢ ::2 0 LM308A S (8 pin dip) L612C £2'03 TDA1415 80P @
- 0 pin dip
7815KC (TO-3) £6-90 L613C £4-31®  TDA2010  £3:00
womos Fe MR Zae sme  BEe [huih H3
78 - 339 £2-25 ] . q
LIQUID CRYSTAL DISPLAY complere with . — 3322’090 tmg;g" 25.'83 £ ll:gg';’g ggg';’: %“:‘335 ﬂ ,gg.
sacket and remavable reflective backing: . Lot ] (TO- . . { 4@
e i ey bl /5 5. £2:09@  LM37T2N £1-98 3L624C £2-84
WL ettt sy S ANl Retufators 1A LM373N £2-99 5L630C £1-87@
be directly driven by Mational Semlconductors ‘f f.’/ﬂ‘ * 7805UC {TO-220) LM377N £2:71 L640C £3-75® -
e i il ’ miouc (o0 S Liss  E1a Siese 3108
] e 2 - £1-85 :
£ (o (LT (- O £1-720  LM3s2 £1-66 L650C  £0-85®
each davice contoins 10 light 7815UC (TO-220) LM703 - 58 SNT5491N 88 . initron,, Filament
emicting dicdes in a 20pin dual- 728 LMis20 TEo Shistgon] it ‘ |splay”b| -direction-
inipelackevs, [IJeois: ool 7818UC (TO-220) LVEtH  E142 SNTGaIN (TAAGID | 3,036 30isF 09
stote onologue merers or dials £1-72@0 LM3900 500 ® - £1-82 L/H- d.pt.” 301561
Type 101 RED £2.26 @ o - 1 ) £1

PHOTO -DARLINGTON o R s PEC AL FURCRASE

5‘& INGTT7 enables litronix
Veeo; Vebe 25v; Vebo Bv ﬁim

Veeo; Vebo 25v; VEBO B¢

T

L1707 90p.@LiT747 E£1.9%e
0.¢"

hfe 2500; lc 250 mA 033F ~
[ Monsanto B
COMMON COMMON COMMON COMMON Our
1.C. 5OCKETS WEWY ANODE ANODE ANCDE CATHODE Price
, Litromix Double Digit Displays R/H 1/H - &/H
1 Dual -in-tine 105 0.5"; Common Anode * 2 R/H Dec. Pt Dec. Pr. i Dec. Pr. .
' 105
Pins 8 14 16 24 28 36 40 8 10 Dot DL7O7R DL707 Lol bL704 £1.829
®FPricel3p 15p 15p 26p 30p 39p 4dp 3lp dop ) DL72I gives * 1.9 RED ?
: DE7270qixesl00. 1a1 25 . GREEN  MANS! MANS2 MANS3 MANS4 £1.820
LED.'S ; Sullpplafor tocky P yrents 0 3" RED MANT} MAN7Z MANZ3 MANZ4 £1.820
LT T T e sl ) . YELLOW MANS MANS2 MANE3 MANE4 £1.826
Free snap-on plastic retainer ~a ZELT S0 ORANGE MAM3610 MANI620 MAN3630 MANI&40 . fl.82e
- ) NOTICE . GREEN  XANS1 XKANS2 - XANS4 £1.4%0
0.125" 0.16" 02" Postage & Packing Chorges RED XANT1 XAN72 - XAN7 4 £1.478
dia. lens dig. lens dia. [ans™ 3 YELOW KANB! XANE2 . XANGH £l.498
(TILZD‘?) (MLED 650} NN With the recent inc.eose in
10+ 100+ 1+ 10+ 100+ t+ 10+ 100+, | pastal charges and 6 continuing REEN  MANA4510 MAN4520 N4530 MAN 4540 £2.220
; org [ e [© N A 7
Red 14 15 130 ® 27 2 % @& 18p ¢ 16 14, @ | increase in pockaging cests RED MANA4710 MANG&720 MANA730 MAN 4740 £2.320
Gren  Zp 25 e 3y 33'; Vpe 3p s 25 e o 0evebeen forced tarevien 0.¢ YELLOW MAN48I0 MAN2820 MAN4830 MAN4840 £2.329
Orange 2%p 24p 22pe 33p 30p 7o @ 30p 27p 25p @ :“’ P:::V-; " ORANGE MAN4610 MAN 20 MANAE30 MAN 4440 £2.324
enc wr@: I—
Yellow 34p 31p p e 35,P ’3?p % e 3% 33 30 e 1. Oreers valved ot £5 or CA. LH CA. c.C. L ¢ c.
1 ’ 5 moure will be post free. . = Dee. Pt. -1 Dec. P,
s All U.x . ‘ymoll package = =
Low Cost Red GaAsf NEW Opto-isolarors 4 % - 51 packages) L4
Motorola MLED 500 ILY (335 o TIL11E) orders will go First chass mail, 0.6 o DLY 47 DL746 DL750 . BL74 £2.220
in a T092 package, 30 @ 6 pin Indusiry standard pachoge. 3. Minimum postage & pocking
2.5KY isoletion £1.00 ® chaige will increase ta 20p, NOTE; MANJOOO series pinouts are 14 pin dif the some as MANS0;70 & 80 series.

ADVERT. No.i. of Series B.

VAT INCLUDED o S CALLERS WELCOME
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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 BSE
relfability with 12 months’
guarantee. AC 200/250v.
Size 134 x 11iin.

Abon motor bonrd aiin

slow motor board 24in

With STEREO/MONO OARTRIDGE

PORTABLE PLAYER CABINET

Modern design. Size 187 x 15” x 7 rexine £525
eovered. Large front grille. Hinged Lid. Chrome

fittings. Motor board cut for Garrard deck. Post 45p.
Few only, in red and black.

SOLID MAHOGANY PLINTH

With P.V.C. Cover. Cut out for most £7. 50

B.8.R. or Garrard decks.
Post 46p

£9,25 Post 45p.

Size 124 x 14 x 74in.

BSR JUNIOR
SINGLE PLAYER |

Heavy duiy 4-speed moter with
separate pick-up arm Atted ‘

LP/78 turnover mono
con/mntlblo cartridge. £5 25 Post 45p

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo/compat. cartridge. Base-
plate. 8ize 11in x 8iin. Turntable. Size 7in diameter. A/C
maing. 220/250V moior has a separate winding 14 volt to
power a small amplifier,

8 speeds playa all size 6 . Post
records. 45D

COMPLETE STEREQO SYSTEM

Two full size loudspeakers 181 x 10 x 38}in. Player
nnit clips to loudspeakers making it extremely compact.
Overall size only 183%F x 10 x 8iin. 3 waits Dper

. channel, plays
all records 83
rpm 45 rpm.
Separate vol-
ume & fone
controls 240+
N AC mains

Attractive
Teak finish
‘Weight 131bs.

Bargaln Prics

85p carriage

FERRITE ROD 8” x §~ 20p; 6

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0-60 MINUTES

Single pole two-way Surface mounting
with fixing screws. Will replace existing
wall switeh to give light for return home,
garage, antomatic anti-burglar lighis efe.
Turn on or oft at full or intermediate settings.

Fully insulated. Makers last list price £4-50. Brand new and

tully guaranteed. OUR PRICE £2.50 Post 85p.

€ —
--nm i ,—._\_

Variable knob

CASSETTE RECORDER MOTOR ONLY. & Voit.
‘Will replace many types. Ideal for models. £1-25.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iin sides
6 x 4in 45p; 8 x 6in 58p; 10 x 7in 85p; 12 x 8in 85p;
14 x 8in 80p; 18 x 8in 9 'lzxains '10x101n£1

UthMPANELs 18 p.w.g. 8 x 4in 12p; 8 x 8in 19p;
x 8in 2up; 10 x Tin 24p; 12 x Sin 96p; 12 x 8in 84p;
10 x 8in 84p; 14 x 9in 401 12 x 120 47p; 16 x 10in 60p.

liiach DIAMETER WAVECHANGE SWITCHES 456p. EA.
% p. 2-way, or 2 y 8-way, or 3 p, 4-way,.
1 y 1 2.way, or 4 p. 2-way, or 4 p. 3-way,

TOGGLE SWITCEES, sp. 20p; dp. 25p; &p. dt, 30p.

280

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape P.U., Guitar, etc. Can be used with

Battery 8-12v. or H.T. line 200-300Y. D.C. operation. Bize

13 x 13" x 3”. Response 25 c.p.a. to 25 Ke/s, 26 db gain.

EM.L 131 < 8 in.
SPEAKER SALE!!

With tweeter. 0 £5 25

And crossover.

For use wilh valve or fransistor equipment,. Polt

Full insiructions supplied. Details §.A.E. £l 45 ;’;‘:hg:““‘a‘;ﬁ:ughd Post 35
NEW TUBULAR, ELECTROLYTICS  CAN TYPES With flared tweeter cone and ceramic .
2350V 14p | 850/38Y  lp | 18+16.416/276vabp  Batire snao o,  £.3°45
47350V 14p | 500/25V 20p | 504-50/300V 500  Finx 10,000 gause,

Sjasoy  16p | 100+100/275v65D | 39 39/450V 60y  State 8 or 8 or 15 ohm. Post 35p
16/850V  29p | 150--200/275v70p | oo o' co axouer .
82/600V  50p | 84-8/460V  pop ? BOOkSh If C binet
25/25v  10p | 8+16/450V 25p (82821 82/350 @by e abine
50/50V  10p | 16-+-16/450V 40p |900MFD/350V 950  Fiuted wood front 18x10x7in.
100/25V  10p | 82+32/350V A40p '4700/68V 85p

LOW VOLTAGE ELECTROLYTICS.

22, 25, 50, 68, 150 470, 500, 630, 1500, 2200, 3300, mid
all 6 volt 10p. &

22, 25, 68, 100 ‘150, 200, 220, 380, 470, 680, 1000, 1500,
2200, mid all 10 volt 10p ea

220, 930, 1000 4700, mid nll 4v, 10p

1,89, 4,5, 8, 16, 25, 40, 50, 100, 200m]i‘ 15V 10p.
§00mF 12V 18p ; : 35V 200 ; ; 50V 0p.
1000m¥ 2v 20p ; 25V 356p ; 50V 47p; 100V 70p.
2000mE¥ 6V 25p ; 26V 42p; 50V 57p; 4700[88" 95p,
2500mF 50V BBp ; 8000mF 25V 47p ; 50V 685p.

5000mF 8V 25p ; 12V 4Rp 26V 76p ; 85V 85p ; 50V 96p.
500V-0-001 to 005 4p; 0-1 10p; 0-25 12p; 6-47 25p.
CERAMIC 1pF to 0-01lmF, 4p. Silver Mics 2 to 5000p!' 4p.
PAPER 3850V-0-1 7p; 0-5 18p; 1mF or 2mF 150V 15p.
MICRO SWITCH single pole changeover 20p

MICRO SWITCH snb min 25p.

TWIN GANG. “D-D" 2081)F+176n¥' £1-10.

Slow motion drive 365pF -+ 368pF with 25pF 4-25pF, 5
500pF standard twin gang 75p. 120 PF twin gang B

ELAC 9 x 5in. HI-FI SPEAKER. 'nm 59RM. THIS
FAMOUS AND ELY USED UNIT NO £3 4 5

e

£6. 60

Teak Veneer Post 459

GOODMANS é%in. HI-FI SPEAKER

g :::u!?l'l%obg'" Large cernx‘:lﬂc magnet

I ubber cone surroun

Frequency reslmnse 30-15 000

¢ps.  Ideal P.A olumns, £4 60
Hi-Fi Enclosurs Sy:tsm.s, otc.

Suitable cabinet 12 x 8 x 8 £4-60.

Suitable Tweeter £2-80.

ELAC CONE TWEETER

The moving coil disphragm gives s good
radiation pattern to the higher fraquencies
and a smooth extension of total response
from 1,000 c¢ps to 18,000 ops, Sike 8§ x
31 x 2in. desp. Rating 10 watt, 8 ohm.
Crossgver £1.90

Post 20p
GOODMANS RN
8in. WOOFER /| /H\*

8 ohm 12 wsit. Deep cone. _.,#4
Heavy ceramic magnet. Bass

resonance S5 cps. Frequency

WIDEL!

AVAILABLE AT BARGAIN PRICE

10 WATT, 8 OEM. CERAMIC MAGNET.
NEON PANEL INDICATORS. 250V AC/DC Amber, 30p
RESISTORS. i w., { w., 1 w.,20%,1p; 2 w. 5p. 10 Q2 to 10M-
HIGH $TABILITY. 1 w. 2 0 chims to @ meg., 10p.
Ditlo 5%, Preterred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS. 5 wait, 10 watt, 15 watt,
10 ohms to 100K, 10p each; 2w 0-5 ohm to 82 ohma 10p
TAPE OSGILLATOR COIL, Valve typs, 35p.
x 1" 20p.8 % § 10p.

MAINS TRANSFORMERS *.t73%
40p each
250-0-250V B0MA. 6-3.2A 22-05.
250-0-250 80 mA.83v.3-54.68v.1a.0rb5v. 2. 2480
850-0-850 80 mA. 6-3v3-548,88v. la, or 5v. 2a. £5-80
300-0-800 v, 120 mA., 68 v. 4 4. C.T.; 83 v. 2 a. £7-00
MINIATURE 200 v. 20 mA., 8-83 v. 1 a, 2} x 2} x2in. 9§
MIDGET 220 v. 45 mA,, 88 v, 28, 28 x 8k x 2in... £1-2
HEATER TRAKS. 63 v. 8 amps. £1-45 § amp, 95p
GENERAL PURPOSE LOW VOLTAGE. Tapped outpnts
st  amp., 8, 4, 5,6, 8, 9, 19, 12, 15, 18, 24 and 30 v. 2480
1 amp., 8, 8, 18, 12, 16, 18, 20, b4, 30, 38, 40, 48, 80 £4-60
£ amp., 6, 8, 10, 12, 16182084803840 48, 60 £7-00
8 amp., 8. 8. 10, 18, 16, 16, 20, 24, 80. 86, 40, 48, 60 2870
5 amp., 8, 8, 10, 12, 18 18, 20, 24, 80, 36, 40, 48,80 £11-25
5,8,1(,18 v. A £2. 6-0-6 v, SDOmABOp 9v,1amp. 950,
12 v. 300 mA ?5p, 12 v. 500 mA 85p. 12 v. 750 mA 95p.
40 v, 2 amp. tapped 10 v. or 80 v. £2-50. 20V 8 amp. £8.
40V 3 a, £2-50. 22V 4 a. £3
A‘UTO TRANSFORMERB 115vto 280v or 280v to 11bv,
150w, 24-80; 500w. £8-70; 750w. 317-50; 1000w. 221-00.
CHARGER TRANSFORMERS. Input 200[2501
for 6 or 12v., 1} amp. £1-50; 2 amp. £1-80: 4 amp. £8
BAT'I'ERY CHARGERS. Reudy built with lesdl nnd clips
4 amp, £4;5 amp. £5-50.
FULL WAVE BRIDGE CHARGER RECTIFIERS :
8 or L2v. ontputs. 1} amp. 40p; 2 amp. 55p; 4 amp. 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240v. Secondary 0-240v. 8 amps. 720
watts. Insulated terminals. Vunilh imnnznnud Fully
enclosed in steel case with fixing

Famous make. (Valne £19) OUR PRIGE £ I 3 50 Gnr
Buitsble for outside nse.

R.C.S. 3 WAY CROSSOVER
Complete with I2 i, twin lead fitted with din speaker plug.
Ready sssembled with leads for speakers, bass, mid and
;woe;';er Crossover frequencies—850 cpg and
,000 cps.

VOLUME CONTROLS | 80 onn Coax Sera.

5 K. ohma to 2 Meg. LOG or | BRITISH AERIALITE
LIN. L/S 20p. D.P. 85p. AERAXIAL-AIR SPACED
s'mnmo L8 Esn D.P. 75p. | 40 yd. £2; 60 yd. £3.
Edge 5K, 8.P. Transistor 25p FR!N‘GE LOw LOSS 10p P
Tdeal 625 and colour. y

Wirewound controls 1iin. diam, 3 watts. 10 ohms to 100K
British made with long spindles 1in, dia 80p ea.

DUAL CONCENTRIC POT 500k LOG + 500k LIN D,P.
switek. Inner spindle 3%in; outer apindle 23in. 75p.

<ps.

y r'.
Gl i £4.35 %

LOUDSPEAKERS P.M. 8 OHMS. 7 x 4in. £1-25; 8{in. £1 50;
8 x bin. £1-80; 8in, £1-756; 10 x 6in. #1-80; 10in. £2 -00.
SPEOIAL OFFER LOUDSPEAKERS! All Bllnd Now.
8 ohm, 2¢in; Bfin; 83in; Bin. 8 ohm, 2iin; 24in; bin x Bim
bin. 15 ohm, B#in; 5in; 6x 4in; 5in x 8in; 7x4in. 8 x bin.
28 chm, 2%in; 8in; 3m; 5 x Sln; 5in. 36 ohm; 8in; 8in.
80 ohm, 2%in; 2%in. 120 ohm, 8in. £| .25 TACKE .

LOUDSPEAKER VOLUME CONTROL 16 ohm 10 wait
with 1lin long threaded bush for wood panel mounting 752,

RICEARD ALLAN TWIN CONE LOUDSPEAKERS. 8in.
dismeter 4W £2:50, ‘10in. diameter 5W £2:85; Post 85p.
12in, diameter, 8W, £3-50; 8 or 8 or 15 ohm models.
SPEARER COVERING MATERTALS, Ssmples Largs 8.A.E.
Horn Tweelers 2-16Kc/s. 10W 8 ohm or 16 ohm £2-60.
De Luxe Horn Tweeters 2-18 Kec/s, 15W, 8 ohm 24-00.
TWO-WAY 3,000 c.p.s.CROSS OVERS 8, 8 or 15 ohm £1-80.
8-WAY CROSSOVER 850 cpa and 8000 cps (35 watt) $2-20.

GOODMANS CONE TWEETER

18,000 cpa, 25 watis. 8 chm. Price £3 . 60'

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v d.c. operation over 250 hra. continuous on SP2 battery.
fully adjustable swing and speed. Ideal displays temching
eloctro magnetism or for metronoms ; sirobe ste. 85p, Post 20p

R.C.S. VALVE AMPLIFIEP
2 Stage Triode Pentode valve. 3 watts 8 obm Output. Volume
on/oft and tone controls AC mains, Complete and tested.

‘With Loudspeaker. 50 Post 859.
WEYRAD COILS
P50/1A(-60p, RA2W 856p. | Twin Gang #1-10,
P50/2CC-40p. OPTL GBp Printed Clrenit 85p,
P50/30C-40p. LFDT4. 63p.

COAXIAYL PLUG 10p. PANEL HOGKETS 10p. LINE 187
OUTLET BOXES, SURFACE MOUNTING 25p.

BALANCED TWIN RIBBON FEEDER §00 ohms, 7p yi.
JACE SOCKET 8td. open-circuit 15p, closed cirgnit %3p;
Chrome Lead Socket 45p. Phono Plugs 109, Phono Bockst
JACK PLUGS 8td. Chrome 20p; 8-5mm Chrome 15p. D
SOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 8-pin 18p; 5ipin 15p. DIN PLUGS 8-pin 18p; S-pin 28p.
VALVE HOLDERS bp; CERAMIC 10p; CANS §p.

FM/VHF AERIAL FEEDER CABLE
800 ohm suitable for stereo 7p per yard.

BRITISH FM/VHF TUNING HEART
88 to 108 Mc/s British made. 2 Tran-

sistors ready aligned—requires 10.7 Our Prics
Me/s IF, Complete with taning gang.

Connections supplled bat  some £3095
technical experience required.

SUITABLE I.F. STRIP 24-85. Post 20p,

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 30p.

CALLERS WELCOME

RADIO COMPONENT

Hlustrated Brochure, Radio Books & Compon\ent Lists 19p. Written guarantee. '
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ALL OUR PRICES INCI.UDE V.A.T.

WOOFER AND

E M I TWEETER KIT
£6 75 THE PAIR. Post 45p. .,

(Available separately.

Wooler #£4-25; Tweeter
Post 45p £1-90).
Com g a fine example of a Wooler
10! x 6}in. with a massive Ceramic
Magnet. 440z. Gauss 13,000 lines,
Algminiom Cone cenire to imbDrove
midale and top response. Also the E.M.I.
Tweeter 3lin. square has a special
Eghtweight paper cone and magnet flux
10,000 lines. Crossover condenser and
full instructions supplied.
Impedance Btandard 8 ohms
Maximum power 12 watts

Uretnl Response 25 to 18,000 eps

Bass Resonatics 45 cps £ l 4 50
SUITABLE ENCLOSURE 20 x 18 x 12in, *
MODERN DESIGN. TEAE WOOD FINISH. Post 75p

___ELAC 8in. or 10 x 6in.
’?'/j HI-FI SPEAKER
S

Fat Dual cope plasticized roll sur-
N TTS round, Large ceramic magnet.
50-16,000 cps. Bass resonance
65.cps. 8 ohm fmpedance.
8in. 10 watts

A

»

TEAY. VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts :

MODEL “A". 20 x 18 x 12in.
dor o e’ £14.50 %3

¥0D1E8L ‘gii". 18 x 10 x ;ini.
or 18 x 8in. or o8
8in. speaker. £7.60 45p

LOUDSPEAKER CABIRET
WADDING 18in. wide, 20p .

BAKER RECOMMENDED 12 inch Enclosure § cubic &f.
EI-FI CABINET £21-60. Carr. £2 each. Few only.
Size 30 x 20 x 12in. Teak Finished Fluted Front.

TEAKWOOD LOUDSPEAKER FRONT GRILLS
Modernise Your eabinets with the Grooved look. Sizes—
184”7 x 10y"—76p. 104" x 73"—46p.

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sonnd effects
to recordings. Will mix
Microphone, records, tape
and toner with separate
:oniﬂ)l; l{:m single output.
volt baitery
operated. £5-20
BTEREQO VERSION OF ABOVE 2885,

R.C.S. STEREO FM TUNER
BRITISH MADE

BAKER MAJOR 12" £11-50

oy Posi 40p

30-14,500 ¢/, 12in. double

cone, woofer and tweeter cone
together with a BAEER
ceramic magnet assembly
having a flux density of
14,000 gauss and a total flux
ol 145,000 Maxwells, Eass
resonance 40 c/s Rated 20
watts, NOTE: 8 or 8 or
15 ohms must be stated.

Modnle kit, 30-17,000 ois
with tweetor, crossover, baffle
and instrnctions. £ I 4.50

Poat 450

S Please state 3 or 8 or 15 ohms.

“BIG SOUND”
BAKER SPEAKERS

Robustly consirncted to stand up to
long periods of electronic powser.
As used by leading groups and discos

Tsetul response 80-13,000 cpe.

Bass Regonance 55§ cps £8 95

GROUP ‘25"

12in. 25 watt
3, 8 or 15 ohimy.

Post 40p
pawe £10°50
, 8 or 15 ohms. Post 40p
o5 £19-50
ost oUp
atsanan £14°50
Post 50p

Group + PA Cabinets in stock
Send for Leaflet.

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose fransistorised.
1desl tor Groups, Disco and P.A,
4 inputs speech and music. 4 way

mixing. Ouiput 8/15 ohm. a.c. Mains.

Separate treble and bass controls. £5 9 Carz.

Guaranteed. Details SAE. £1-00
De Luze Model in wood case £60.

NEW MODEL—MAJOR 50 WATT £49-95
Carr, £1.

4 inpuis 2-way mixing. 2 outputs separate trebie
and bass controla. Ideal 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 loudspeskers matching £82-00,

THE “INSTANT” BULE TAPE
ERASER & EEAD DEMAGNETISER.
Suifable for cassettes, and all sizes o!
tape reels. A.C. mains 0v.
Leafiet 5.A.E. £4 3 Pult

QUALITY LOUDSPEAKER ENCLOSURE

Teak veneered #in thick wood c¢abinet. Size
184in x 183in x 8}in. Weight 23Ibs. This
cabinet features s wide mesh Silver Grill
covering o separaie compartment for mount-
ing Twesters or Mid-Rsnge Horn. The fully
sealed bass compartment iz cmt out for
6linch Wooler. £8-50 Carr, 86D.

d Version £6-50 Carr. 85p.

Tuner with brushed aluminium facia is British T

Push-Pull Ready built with volume treble and
OFFERING 1001 USES for every type of heating and
size 101 x 8% x +rin. Operating voltage 200/2507. a. c.
providing sate Black hest. Brithh-made for uxe in photo-
for Heating Pads, Food Warmers, Convector Heaters, sic.
airing oupboards. Ideal for anti-trost device tor the garage

IInvalua‘ble aid tor bird houses, incubators, etc., stc. Can
ONLY 40p EACH (FOUR FOR £1:50)

‘made using the latest circuitry. Barga in

bass controls. 18 volt b £4.50
drying applications in the home, garage, greenhouse,
250 watts approx. Printed cn-cmt

letely ﬂanble

foopiers and print drying equipment.
Must he clamped "botween two sheets of metal or asbestos,
—preventing frozen radlators or soting as oil sump heater.
be used in series for Iower heat. Or in parallel for higher
ALL POST PAID—Discounts for quantity.

Baffle conld be cut to take larger speaker.

SPECIAL OFFERS

100 Ohm 20 watt Rheostat 2iin diam, Ceramic Former.
Serew Terminals tin. dism. spindle. 95p. Post 25p.
A( maing relay § Dole change over 75D,

E.M.1. GRAM MOTOR £|.25
120v. or 24¢v. A.C. 2,400 rpm. 2-pole
70mA. Size 2§ x 23 x 2 in. Post 30p.
£ moley 200 v, T35 A, Siee B1 x 23 x 211

pole, v. mA, Size 3} x x wiin.
1200 rpm. Spindle 4 in diameter., £2.00
120v version £1. Post 80p

- BAKER HI-FI SPEAKERS

HIGH QUALITY — BRITISH MADE

REGENT
12in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
tor general purposes., May be
used to improve any Radio,
Amplifier, Hi-Fi or Television
receiver.

Bass Resonance 45cps
Flnx Density IS,BOOnnu
Usefn]l response 45.13,6000ps

8 or 8 or 15 ohm models.

£9-50

DE-LUXE Mk 1l
12in 15 watts

Especially designed to provide
tull range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Built-in concentrie
tweater cone.

Bass Resonance 30cps
Flux Density 14,000z2n98
Uaetul response 25-16,000cps
8 or 15 ohms models.

£12-50 =

SUPERB
12in. 20 watts

A high quality loudspeaker,
its remarkable low cons
resontnce  ensuares  clear
reproduction of the deepest
bass. Fitted with a zpecial
copper drive and concentrie
twester cone resulting in full
range  reproduction = with
rémarkable efficiency in the
upper register.

Basy Hesonancs 25D
Flux Density 18,500zaumn
Usetul response 20-17,000cp
8 or 15 ohms models.

£17-00

AUDITORIUM
12in. 25 watts

A gl range reproducer for
high power, Electric Guitars,
public address, multi-speaker

sysiems, eleciric  organs.
Ideal for Ei-Fi and Disco-
theques.

Bass Resonance 35epe

Flux Density 15,000zauas
Usetul response 2i-16,000cps
8 or 15 ohms models.

£14-50 =

AUDITORIUM
I15in. 35 watts

A high wattage loundspesker
of exceptional quality with a
level response {o above
8,000 cps. Ideal for Publie
Address, Discotheques, Elec-
tronic instruments and the
home HI-FI.

Bass Resonance 35cps
Flux Denasity 15,0008 way
Usetul response 20-14,000cps
8 or 15 ohms models.

£19-50 =

Hi-Fi Enclosure Manual containing plans, designs, cross-
over data and cubic tables. 60p. Post 3D

Thu comple:ely cased mams powered HI-FI £30

BARGAIN 8 WATT AMPLIFIER. 4 Transistor
WAFER HEATING ELEMENTS
tactory (available in mannfacturing quentities). Approx.
sxbestos fitted with connecti C

Tdeal for home handymen and experimenters. Snitable
sic., to make efficient clothes dryers, towel rails—ideal for
Use in the gresphouge for seed raising and plant protection.
heat applications.

CUSTOMERS FREE CAR PARK

S PE C 1A Ll STS 337 WHITEHORSE ROAD .

(Exports Remit cash and extra postage.)
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TOSHIBA VALVES

" . Type
Ype Price (p)
8 36.0 AD149

h AD161
st AD162
mo
S AF116
345 AF116
355 AF117
245 AF118
200 AF1,9
a0 AF178
AF180
AF181
AF239
AF240
BC107
gg‘g BC108
e BC108
o BC109C
598 BC113
55'5 BC116A
250 BC117
3 BC1258
e BC132
€1 5'0 BC135
35 5 BC137
33'° BC13§
, ’ BC14
e PY500A 85.0 oy
d SEM) CONDUCTORS BC147
COMBINED @ : Price BC147A
g Type €ach (p) BC148
PRECISION . AC127 17 BC149
AC128 BC153
AC141K BC154
ACT42K. BC157
AC151 BC158
b AC154 .BC159
Department PW AC165 BC173
AC156 BC1788

4-200NorthRd, B ACYTR BC182L
PrestonPR11YP L iy

] AC188 BC214L
Tel: 55034 AC188K BC328

N5
39.0
42.0
40.0

Each (p) Type Each {p) Type Each (p)
BA11S 7

Price Price DICDES INTEGRATED

CIRCUITS price

RD124 Type £ach

80131 BA145 TAAS50 a9p

BD132 A TAATOO  £295

BO160 ) ari2s TBAI20AS  £1.00

BD235, ay TBAI205Q £1.00

80237 ) TBA4B0Q  £1.40

BDX32 [ 8Y199 TBAS20Q  £2.35

BF115 8Y206 TRA5300  £1.75

BF160 8y238 T3A5400  £1.75

BF 167" OAS0 TBAS60CQ £2.40

BF173 0A202 & T8AB00 £1.50

BF178 IN60/GAS TBAS20Q  £2.80

BE179 NEW TOSHIBA TUBES  TA9900  £2.90

BF180 197 A49/191X  £48.95 TCa2700  £2.90

BF181 207 510DJB22 £50.75 ETTAGO16 £2.00

BF184 22" A56/120X  £54.25  SN76013ND £1.50

B:% EHT MULTIPLIERS MONOCHROME (BRCE)

gngg Price Each
2HO 950MK 1. 960

BF136 270 950MK2: 1400

g:‘;g; 2DAK 1500 (17° & 197}

pLLSs 2TAK 1500 (23" & 247)

BF218 EHT MULTIPLIERS - COLOUR

BF224 11TAQ ITT CVCL 2 & 3

BF258 TN GEC/Sobell

BF336 - 11TAZ GEC 2110

EF337 11TAM Philips 68

BF355 11TBD Philips 550

BFX886 3TCW, Pye 691/§93

BFY50 1TH Decca 30 Series

BFY52 11TAQ Decca "Bradford

B5¥52 3TCU Tharn 3000/3500

BT106 £1. 11HAA Thorn 8000

BU105/02 . 11HAB Thom 8500

BUT0E

o PRICES SUBJECT TO 25% V. A.T.

All goods subject to settlement
gg;f‘!ao discount of 5% 7 days and 2%
oC72 maonthly. )
R2008B 4 Ng postage charges or minimum
R20108 d order values,
RCA16334 Writs or phons for full details now.

RCA16335

Telex:677122, = : BC337

i,

ListEN 1o (GEDIBAR"

£36-00! (%)

GOMMUNIGATION REGEIVER  + VAT £9-00

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.YV.L.

It tunes from 540 metres mediurm through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands 160-10 metres, International broadcast, Met. stations 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 volts A.C. it only needs your aerial and &
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.

* IMPORTANT NOTE

This fine receiver is not a mass produced item, but each set is hand
built to your order, individually checked and air tested. Pleasa allow
for this when ordering—your delivery date will be shown on your

THE WORLD!

=~ _PRA4OX

£11.001 (z21)
4 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.

followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range | '5 to 35 MHz, providing a considerable
increase in gain up to an overall average of 30dB, with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery). 12

months Guarantee . ..
MULTIBAND—6 vk

SHORT WAVE RECEIVER KIT
5 § [carr.
£1656! ()
- -+ VAT £414
All transistor T.IL.F. Receiver tunes 550 KHz to 30 MHz (540 to |0 metres)
complete coverage—no gaps. Medium waves—Trawlers—Ship [ Shore
Telephone—All Six Amateur Bands 160~10 metres—International Broadeast
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.
Hi-Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to
any external 2/3 ohm speaker. Receives AM/CV//S58,

Separate Elactrical Bandspread, Calibrated Main Tuning.
A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge

It employs Silicon “N' Channel FET (Field Effect Transistor) front end .

w

) required, simple to build, printed circuit and Pictorial Instruction Manual.
A . - ) . fully detailed step by step.
* Special discounts for Educational Authorities and Senior Citizens. Complete Kit with -x Coils ‘(less standard PP§ battery).

ILLUSTRATED LEAFLETS FREE ON REQUEST (STAMP APPRECIATED)

“Free Gift!! Claim your Codar ~ ! 1
catisoig on tree winvor (O Q) IDDARAIRR * ;s onyicirees e e s
YALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE . LANCING - SUSSEX

WORLD-WIDE MAIL ORDER—EXPORT QUOTES FREE. Tel: LANCING 61901 BNI5 - 8TZ

receipt, sent by return.
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NEW ITEMS THIS MONTH

The bargains in this column are just some of the
sems which appeared in the April supplement
¢ our catalogue. You can receive this catalogue
and the pext 12 supplements by sending £1.

Telephone cords, 4 core, curly cords as fitted to
telephone handsets, made for the GPO so obvicusly
very good quality. Standard length, 25p each.
VAT & Post 15p each.

Fire alarm switches. In red cast iron case with
break glass panel. These are engraved “In case
of fire break glass’’ and have a hinged lid and
second safety switch for testing purposes. £1:75
each. VAT & Post 45p each.

Tacho-motors. A precision motor made by
Muirhead, when driven ai 1000 rpm it generates
3V 8o it is the basis of a tacho.meter. It is a
batiery operated motor which can be used for
precision work and within limits its speed can be
brought to that desired by choosing the right
voltage. Ex-equipment but Iully guaranteed
by us, 50p. VAT & Post 15p each.

Msing motor. Beavy duty made by Smiths with
special long bearings for extra quiet running.
This is a powerful (1}”} stack motor; good quality
of these available at the price of £1-25 each.
VAT & Post 30p sach.

Crouzet motor. With gear box, mains input.
final speed 12 revs per hour, fitted on mounting
plate with on-off switch. £1-50 each. VAT & Posi

30p.

2} r.p.m. mains motor. With gear box, ideal for
driving colour wheels, etc. 8Sp each. VAT &
Post 20p.

Battery motor. With gear box. Extremely well-
made motor and gear box which with a 4 volt
battery will rotate at 1 r.p.m. Speeds easily
adjustable up and down {within limits) by
changing the battery volts. Price £3 each. VAT &
Past 80p.

Multi-purpose relay. Work with coil volts from,
8v to 24v or from the mains through diode and
15w lamp or equlvalent resistor. It has two set.
of normal change-over contaets and a further
two gets of change-overs which make before
break. Supplied complete with mounting bracket.
Price 50p. VAT & Post

24v power pack. Normal mams input, with a
thermal safety device in primary of maine trans-
former and 4000 mid of smoothing with fall
wave rectifier; completely enclosed in plastic
box and with flex for mains, and terminal block
for output. Price £1-76 + VAT & Post 0bp.
Pointer knob. With brushed aluminium embel-
lehers, for 8/16 spindle. 10 for £1 + 40p VAT &

ost.
500K Edgewa¥s control. 14" diameter made by
Morganite s/log, ideal for light dimmer eontrol
or similar. 106 for £1 4 40p VAT & Post.
Battery charger. For nickel cadium cells intended
or amall 1” diameter celis but suitable for other
sizes using adaptors or external leads. This
pushes straight into a 2-pin razor socket and is
completely encased. 35p each + 20p VAT & Pest.
Permeability taners. Two stage Ideal for use with
ZN414 or similar circuit. Price 15p each + 15p
VAT & Post.
-47 utf 400v condensers by Exrie. 10 for 80p + 200
VAT & Post,

8 switch disco lamp coniroller. This iz a mains
motor driving a rotating drum on which are 8
adjnstable segments. These segments operate
individual changeover 10 amp switches, 80 &
total of 8 x 20 amps of lighting can be controlled
enabling an anlimited variety of lighting effects
to be achieved and changed with the minimum
of effort. This is a real snip at £650 + 95p
VAT & Post.
Wire ended neons. For incorporating in random
lighting effects or simply as mains indicators.
with long leads and resistors for working directly
oft mains. 10 for £1 + 20p VAT & Post.
Oven fhermostat. Made by the famous Diamond
H Company, this has a sensor joined by a capil.
liary to a variable control and when fitted with
a knob ie ideal for many ovens or processes.
§0p each - 25p VAT & Posi.
150w auto transtormer. 230-240v in, 115-150v out.
very well made and dip sealed for quiet running.
upﬂght. mounting with fixing legs. 22 each
<4 75p VAT & Post.
Immersion heaters. Standard screw-in fitting
for norinal tanks 237 4KW - £2-50: 217 3EW -
22.25: 10” 2KW - £2. Rod thermostats to suit.
21 each. Postage 40p per heater. VAT 8%.
Mains iransformer. 25v-0-25v 2 amps and 110v
300mA secondaries normal tapped primary.
Price £2-50 + 22 VAT & Post.

Ingirument mains transtormer. With 140v secon*
dary tapped at 130, 126, 80 and Ov at 1 amp
rating, Price £2 + 580 VAT & Post.

Panel lamps. With plastic lens, push threugh
circular hole for 6v operation, 20p. Ditto for 12v
operation 20p. Ditto for 24v operation 20p.
+ 10p ench VAT & Poat.

2 pole 3 way wave change switch. Standard
length 3” spindle. 20p + 15pr VAT & Post.
Panel metsr. 2}” G-500mA, flush mounting.
Price £1-50 4 56p VAT & Post. 0
Mercury batteries. Tube of 7 batteries connected
together to give 10-7 volts offered some time ago
at Bp per tube or £1 per carton of 26 tubes.
A farther large purchase of these enables-us to
offer at an even better price - 10 cartons making
a total of 250 x 10-7 yolt batteries for only £7-50
+ £1-85 VAT & Posiage per 10 cartons.

EHT transformer, American made, gealed in a
steel case measuring 84” x 6” x 53” high with
large porcelain stand-off insulators; it is extremely
well-made, looks good emough to give 10 kv at
-1 amp, intended for American mains, its primary
would have to be fed through a variae or gimilar.
With 90v input EHT output is 6-5v. Price $15
each + carriage and VAT £3,
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MULLARD UNILEX STEREO SYSTEM

There ia no doudbt that it is a

good system, we believe that .
for the money it is without e
comparison. We demonstrate
gladly at our Tamworth Road
depot. Prices of the individual
tems for th is:

1 Unilex Amplifier

Ref. EP.9000 £1-60

I Unilex Amplifier Ref. EP.2000 £1.60
1 Unilex Pre-Amp Rel. EP.0001 £1-08
1 Unilex Power Unit Ref, EP.0002 £2-53
1 Control panet kit with spun aluminium
faced knobs .. na no .. £3:80
Pair of 15 ohm speakers made by Gtoodmans are also available if requred,
price £3-30 the pair. No extra postage if ordered with the above, otherwise
add 25p.

ALL SUBJECT TO 2§% VAT

SMITHS CENTRAL HEATING CONTROLLER

Push button gives 10 variations as follows:~{1) con-
tinuous hot water and continuous central heating
(2) continuous hot water but central heating off at
night (3) continuous hot water but central heating on
only for 2 periods during the day {4) hot water and
central heating both on bui day time only (6} hot
water all day but central heating only for 2 deriods
during the day (6) hot water and central heating on
tor 2 periods duriug the day time only—then for summer tjme use with central
heating off (7) hot water continuous (8} hot water day time only (9) hot water
twice daily (10) everything off. A handsome looking unit with 24 hour movement
and the awitches and other parts necessary to select the desired programme of
hesting, Suppled complete with wiring diagram. Originally sold, we believe,
at over £15—we offer these, while stocks last, at £5-893 each, VAT & Posiage
85p each. ~

JF_El WALL THERMOSTATS

g Wall mounting and in a handsome Pplastic case. (Cream and beige).
Adjustable by slider (lockable) and may be set to control temperatures
from around freezing through to 50°C. The slide panel is engraved and

3 indicates {frost), (warm), (very warm), etc. The thermostat will contror

3 il beaters, etc., up to 16 amp at normal mains voltage and is ideal for

i living room, bedroom and greenhouse, etc. Price £1:95, VAT &

B Postage 30p. Don’t miss this.

THIS MONTH’S SNIP
High power battery motor, 12v operated, strong enough to power a motor
mower, gorcart OF gimilar. Speed easily variable. These motors can also be
used 28 & brake for any rotating machine, simply by coupling the spindle
to the machine and short-circuiting the windings by a variable resistance,
price £2:50, VAT & Postage 84p.

- Eiven more powetul 6/12 volt model £3:50, VAT & Posiage B2p.

BREAK-DOWN UNIT

Contains a whole range of most useful parts some ot which are as follows—66
silicon diodes eguivalent OA91. 68 resistors, mostly § watt 69 covering a wide
range of valuea. 4 x ‘1 mid 400v condensers. 5 x ‘01 mfd 100w condensers.
2 RF chokes. 8 x B9 valve holders. 1 x 4H choke. 1 x 115v transformer.
1 boxed unit containibg 4 delay lines. Tag panels, trivomer condensers, sup-
pressors, all mounted up on a useful chassis sized approx. 9”7 x 5” % 77, Offered
at only 75p—the 66 diodes would cost at least 10 times this amount, so this is
obviously a snip not to be missed. VAT & Postage 70p.

RADIO STETHOSCOPE
Easgiest way tofault find, traces-signal from aerial to
speaker, when signal stops yon've found the fauit.
Use it op Radio, TV, amplifier, anything. Complete
kit comprises two special transistors
and all parts including probe tube and
crystal earpiece, 8220 twin stetho-set
‘i%stea,d of earpiece 88p, VAT & Postage
0.

DISTRIBUTION PANMNELS

JFust what you need for work bench or lah.
4 x 13 amp sockets in metal box to take
standard 13 amp fused plugs and onfoft
switch with neon warning light. Supplied
complete with 6 feet of Hex cable. Wired
up ready to work. £275, VAT &
Postage 85p.
PROGRAMMER

Learn in your sleep: Have radio playing and kettle
boiling as you awake—switch on lights to ward off
intruders—have & warm house t¢ come home to.
Ali these and many other thinge you can do if you
invest in an electrical programmer. Clock by famous
- maker with 15 amp. onjoff switch. S8witch-on time
[ can be set anywhere to stay on up to 6 hours. Inde-
perdent 6 1emory jogger. A beautiful unit. Price £2:30, VAT & Postage
80p, or with glass front, chreme bezel, £1-00 extra.

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing
results. You will receive an amazing assortment of
stations over the'19, 25, 31, 39 metre bands~Kit contains
chassis front panel and all the parts, £1-50—crystal. ear-
phone 55p, VAT & Posiage 75p.

INSTANT START FLUORESCENT

LIGHTING BARGAINS

Startgrless control gear, complete with tube ends and tube clips
for window lighting, signs, fascias, etc. 4 f¢. 40 w. £1-50; 5 ft. 65w.
£1:60; 51t. 80w, £1-75; & fc. 80w, £1-95; and for pairs as follows:—
twin 2 ft. 20w. £2-55; twin 3 ft. 30w. £2-75; twin 4 ft, 40w. £2'95;
twin 5 ft, 65w. £3-25; twin 5 ft. 80w, £3°95; twin 8 ft. 125w, £4-50.
These are about one half of maker’'s current prices and can't be
repeated once stocks are cleared. Please add 30p per piece to
cover postage or carriage and 8%, VAT,

J. BULL (ELEGTRIGAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CRO IXX

MAINS TRANSFORMERS

All standard 230-250 volt primaries. [ 3
iv . - . 1 amp (special) 1'78
-4y 5 amp -85
6-3v 2 amp 1-00
63v 8 amp 1-50
9v lamp .. -9
v 3-5 amp .. 1-95
12v 13 amp .. 150
12v . lamp .. 1-60
6-5v-0-6 5v 1 amp 188
18v .. 1 amp 1-25
a0v § amp 1-00
24v 1 amp 1-80
24v oo 3 amp 8-50
12:0-12v 50mA 120
8-0-6v S0mA 1-20
8-0.8v } amp 1:25
18:0-18v 2 amps 350
2bv .. .. 1% amp 188
50v 2 amp & 6-3v 1 amp 450
60v 5 amp & 5y 1 amp 7-50
27v .. aa § amp 4-50
30v - .. .. 37 amp 22-00
80v tapped 7hv & 70v 4amp .. 550
230v-60mA & 6-3v .. 15 ampe 178
275-0-275v at 90mA & 64v 3 amps 228
EHT Transformer 5000v

23mA .- . (intermittent) §50
Charger Pransformers
6v and 12v na ¥ amps 125
6v and 12v . 3 amps 228
6v and 12v . .. Jamps .. 3-50
Add 30p per picce to cover postage and VAT 25%.

ONLY £1 FOR SEVEN
ELECTRIC MOTORS

7 powertu! batt. motora
a8 used in racing cars &
power models, Output &
types vary for use in
hundrede 0f different -
projects—Tools, toys, models, ete. All brand new
reversible & for 1}-12v. batts, Wiring diag. inc.
VAT & Post 40p. FREE plan lor min. power
station.

RELAY BARGAIN

Type 600 relay, 2 changeover one open and one
closed contact. Twin 500 ohm coils malkre this
guitable or closing off DC 6v, DC 12v, DC 24v
or AC mains using resistor and rectifier. 38p each.
Resistor and rectifler 20p extra.

Post and VAT 20p.

BLACK LIGHT

As wsed in discotheques and for stage effects, efc.
Virtually no white light appears until the raya
impinge on luminous paint or white shirts, ete.
We offer 9 6w tubes complete with starter,
choke, lamp-holders and starter-holder. Price
£2-75 + 30p post. Tubes only £2. Post & VAT 50p.

TAPE DECK

In metal case with carrying
handle, heavy fly wheel and
capstan drive. Tape speed
3}. Mains operated on
metal platform with tape
head and guide. Not new
but guaranteed good work-
ing order. Price £1-50 plux
VAT and Postage £1-50.

LIGHT SWITCH

Automatically switches onlights
st dusk and off at dawn. Can
also be used where light and
dark is & convenient way te
stop and start an operation.
Requires only a pair of wires to
the normal switch. In bakelite
box, normal switch-plate size.

o
i‘_ 1 amp model £2:95.

— EJ VAT and Postage 50p.
MAINS TRANSISTOR PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up te
500mA (class B working). Tekes the place of any
of the foHowing batteries: PP1, PP3, PP4, PPS6,
PP7, PPY and others. Kit comprises: main
transformer rectifier, smoothing and load resistor.
condensers and instructions. Real snip at only
£1-50. VAT & Postage 80D.

SOUND TO LIGHT UNIT

Add colour or white light

to your amplifler. Will

operate 1, 2 or 8 lampsa
(maximum 450w). Unit in
Box all ready to work.
£7:06 plus 85p VAT and o
postage. |

MAINS MOTOR
Precision made—as used in
vecord decks and tape recor-
ders—1ideal also for extractor
fans, blower, heaters, etc. New
and perfect. Snip at 78p
Postage 20p for first one then
10p for each one ordered.

17 stackmotor £1-04.

13" stackmotor £1-20.VAT8%.

EXTRACTOR FAN

Cleans the air at the rate
of 10,000 cubie ft. per
hour, Suitable for kitchens,
bathrooms, factories, chan-
ging rooms, etc., it's so
quiet it can hardly be
heard. Compact, 5§” casing
with 53 fan blades. Kit
comprises motor, fan blades
sheet steel casing, puli
switch, mains connector
and fixing brackets. £3-76
VAT & Postage £1-25.

283



www.americanradiohistory.com

Enough books are
written about crime,
this one stopsit.

Outside it’s a book. Inside it’s an ingenious
ultrasonic burglar alarm from Heathkit. The GD-39.

A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy tofollow
instruction manual.’

The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it. Any movement made by an intruder in the room will
then automatically produce a change in the signal.

Which triggers off a lamp and, thirty seconds later,a
remote buzzer,that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.

For more details, and a bookful of other ideas, just
post the coupon now for your free Heathkit catalogue.

Or, if you're in London or Gloucester, call in and see us.
The London Heathkit Centre is at 233 Tottenham Co
Road. The Gloucester showroom is next to our factog
Bristol Road. '

Heath (Gloucester) Limited,
Dept. rw-85, Bristol Road,
Gloucester GL.2 6EE.

Tel: (0452) 29451.

The GD-39
Ultrasonic Burglar Alarm

L L Y Y T —----——I

1 To: Heath (Gloucester) Limited, Dept. PW-85, Gloucester
;GLZ 6EE. Please send me a free Heathkit catalogue.

Postcdde=._

i Remember easy terms are available with | "™ |
I theHeathkit Monthly Budget Plan,
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TRANSFORMERS

MAINS ISOLATING
PRI 120/240v SEC 120/240v
CENTRE TAPPED AND

SCREENED

fad -

omanN

o 00 & OO
WENO

12 and or 24 Volt
PRIMARY 240-250 VOLTS

—ON

TRNOBOAN
NO@ANAWN—OO N
NN BB NN -
a3 I U1 e T e G N L A2
BNAGNAOAN

3]
340

30

30 VOLT RANGE
SECONDARY TAPS
§-13-15-20.25-30

»
Oa
no
@

OOANhWN—
OO0 O0oo0!N

0040“&@"'—"}
= R S T 0O
330":“&00—

50 YVOLT RANGE
SECONDARY TAPS
0-19-25-33-40-50

™

Amps
-5
‘0

NN RWN
V0= A0 O W i1
VEROO=RNE®

60 VOLT RANGE

SECONDARY TAPS
0-24-30-40-48-60
Ref.
No.
124
i26
127
125
123
40
120
121
122
189

=

OO0 T & e CF]
R R-R-%-F-R-R-N-RT B

2-33
3-41
5-08
75
8-75
9-75
11-30
15-00
17-52
19-98

p&D
P
38
38
45
60
67
73
85

BRS

BRS

BRS

AUTO TRANSFORMERS
VA Auto Taps £

(Watts)

20 0-115-210-240 167

75 0-115-210-240 2-90

150 0-1i5-210-220-240 4-12

0 " 00 5-82
wo o 8-82
¥ 1
(23 (2]

73 oo 5 35-09

CASED AUTO TRANSFORMERS
240V mains lead input and USA 2 pin
outlets 20VA £3-23 p & p 38p.

500 VA £10-45p & p 80p

1000 VA £17-51 BRS

HIGH VOLTAGE
Mains Isolating

PRI 200/220 OR
400[440

SEC 100{120 OR
2007240

VA Ref. 3
60 MT243 4:37
350 MT247 1041
1000 MT250 27-06
2000 MT252 41:07

b &b
p
63
95
BRS
BRS

MINIATURE TRANSFORMERS
WITH SCREENS .

Ref MA . Volis
238 200 3-0-2
212 1A, [A 0-6,

12 100 9-0-
235 330, 330 0-9,
207 500, 500 0-8-9,
208 1A, A 0-B-9,

0
9

0-
9

22| 700(DC) 2

206 1A, IA 0-15
203 500, 500 0-15-2
204 1A, 1A 0-15-2

BRIDGE RECTIFIERS

S0v
100y
200v
400v
600v
PM7A6

P &P I5p

POWER UNITS

Al25 6-9v at 200mA in moulded
case forming a 2 pin 5A plug
£2°-45P & P 25p.

CCI12-05 Qutput Switched
3-4-5-6-7-5-9-12V at 500mA
£4-08 P & P 30p.

CARBON FILM RESISTORS

METERS
AVO B Mk 5
AVO 72
U4313*
U4315*

* (USSR) Inc. Steel Case

P & P 95p.

1IW 10 ehm—1 Mohm
90p per 100, inc. P & P,

CAPACITORS
MINIATURE CERAMICS
22pf~0-047mfd 30p per doz.
PAPER (Metal cased)
0:01-0-025-0-05-0-tmfd
85p per doz. P & P 15p

MAINS KEYNECTORS | PLEASE ADD 25+ VAT

£3-25. P & P 25p.

MAINS TIMER
Delay 1-30 minutes
{Adjustable)

£5-95, P & P 25p.

INCLUDING P & P.

ELECTROSIL AND
SEMICONPUCTOR STOCKIST
SEND STAMP FOR CAT.

Barrie Electronics Ltd.
3;THE MINORIES,LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOLST.

Wwww._americanradiohistorv.com
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MOneY sgVing high»"-

n B  performance audio equipment
e + &% - DIRECT FROM OUR OWN FACTORIES ;

GUARANTEED TESTED HIGH PERFORMANCE | POER SUPPLIES
MODULES—now better value than ever : : UNSTABILISED—READY WIRED & FUSED

Carri * 25Hz-25kH . Suits 2 SA3S5 or . Carri
355£3Rr545 2550V £6:80 afr'::ge, * 0-2}’2 o PU45 | St £6-50 505
7 transistors, 7 diodes : ;JO‘BI:\E?::BIOK PU70 i:l;sg.:'%go {8 ohm) £9.50 Cagaa;g‘e

SAS0 £8:50 Cyrie | % £i6ohms

¥ Simple wiring STABILISED

50w RMS 25-65v ; ’ ;

daion X e proot PS45 b Hne £5°50  Cyle

ol el o Ty MT4s  Ipdemwie 390 Cge
45- - ? L

10 transistors, 7 diodes a:o:-\r;o:ents P570 Suits 2 SAT00 £6.50 Cafl;r::ge

120 watt module complete with built- MT70 Transformer or £5:50  Corginee

N.B. PS70is not suitable for the SA50

in supply—extra heavy duty £24-75
Mk 11 STEREO DISCO MIXER £29-50

Carr, 60p
This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over-ride pius
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, base, treble. Left/Right fade, deck
volume, bass, treble, h/phone select. vol, Mains. Size
174in X 3Jin X 4in deep. .

DISCO MODULE £12:50 %

e
Thousands sold of this extremely popular mono version. A mic input may

be fitted using the VA0 (see below). Low consumption from a 9V battery. - : LS ’

Features the same high standards of reproduction as the Stereo’ version, 3 Sae et sass e

A TS RN | SAXON dlsco-r
3-CHANNEL SOUND-LITE £24-75 <&

Only SAXON can supply such incredible value for money. This unit features 3kwv
power handling, full-wave control, bass, middle, treble AND master controls. Twin
joudspeaker jacks for “'through' connections. it may be used free standing or will
panel mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in X 3in X 2iin deep. Professional standards
at a price you can afford!

SINGLE CHANNEL NOTE: ONLY 8% VAT TO BE
VERSIONC £7-90 ADDED TO ORDER VALUE
arr. free .
MULTI-PURPOSE MIXERS
M4HL M6HL

. Carr. . Carr.
£25-00 %y £3500 &
Featuring multiples of our VA0 module, the M4HL
and M&HL fulfil the requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controis. Input
impedahces may, if reguired, be easily changed.
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will

feed all types of amplifier. Recommended for their | ; Y e g o

versatility and high performance, and excellent | . : "‘“‘-‘0 ‘ sy :

value for money. : . ; K : . :
CHANNEL Carr. ‘ B e . " STl PR

YA30 SHoSUE £3°90 G O 00 C 0000006 O

This is the basic channel madule in the above mixers |

and may also be used for extra imputs on either the iy -
mono or stereo mixers. Fitted with volume, bass "

a;dlot{):(l;le controls, requires just a jack and supply SﬂXON
(9-- S i

SAXON 100W of speech and
music—Two

CSE separately controlied
inputs. Wide range

Ioo bass and treble,
controls. Sturdy and
attractive vynide

COMPLETE lc:zi!:se. Twin outputs.
AMPLIFIER di:caf::,o::guqu:{ly

SAXON MULTIMIX 100 £57-00 55,

100W rms four inputs slider controls pius master
slider, Wide range bass and treble controls, Fantastic
value, ideal for complete disco's, groups, clubs etc.

d and
£39-90 guarantesd. SAXON MULTIMIX 50—Exactly as above but 50W
Carr. 60p B ey, mncical £3300 care. c0p rms. £45-00
CALLERS AND MAIL ORDER - ) = SEND 10p FOR OUR. 26 .PAGE

MAN UAL—full circuits & details.

SAXON ENTERTAINMENTS LIMITED =& O eincr, BUEaledEh cw

C.0.D, or ACCESS (just send in

327-331 WHITEHORSE ROAD - CROYDON CRO 2HS : card number). Send 50p for C.0.D.

(Please quote magazine when ordering) ) ‘ Please iend S.A.E. with all enquiries.
SHOP HOURS: 9 a.m.-5 p.m. — LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 am.-3 p.m. | vAT @ 8% must be added to all
24-HOUR ANSWER SERVICE. TEL, 01-584 6385. TECHNICAL ENQUIRIES: p|-§84 0098. - orders including care. charges.
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Technologica

overty

spend some years of his life in training and sfudy to

become qualified. He usually joins a professional
_society, such as The Society of Electronic and Radio
Technicians, and continually updates his knowledge of
radio and electronic science. He does this for love.

Compared to members of powerful trade unions, workers
in all branches of technology have lost not only their salary
differential above these workers but are in the majority of
cases substantially below what these workers earn. A look
at recent advertisements for technicians in this magazine
tells the story: Wireless technician £40 to £46 pw, Lab-
oratory technician grade 5 £42 to £49, Prototype wiremen
£45 including overtime. Recent news items draw the
comparison; to Chryslers workers £54:77 is a pittance,
they want £70 per week, seamen reject 30% giving them £70
for their rather long week, dockers basic rises to £55 and
average earnings will be £60 to £70 per week, and now the
miners are talking about £100 per week in 19786.

Is it really so difficult to bolt hits of car together? To
labour on a ship? To hump containers or coal? The results
are beginning to show; hands up any prototype wiremen
who are not seif-employed. This is the only way these
skilled electronic workers are able to make a decent living,
supervised by technicians who are paid less. There is a
chronic shortage of technicians which is not corrected by
the law of supply and démand, because the professionally
gualified engineers, physicists and chemists are in a
similar position. Car builders, dockers and miners have
caught them up and, in many cases, overtaken them. Low
professional salaries hold the technicians back.

How has this situation come about? Firstly, integrated
circuits have streamlined the design and subsequent
maintenance of electronic equipment; secondly, lack of
industrial investment has slowed the growth of automation
and instrumentation; thirdly, the powerful unions insist on
high manning levels and prevent investment in technology.
All of this reduces the need for technological staff, and has
given rise to a surplus at the professional level, By standing
still British industry is rapidly becoming underdeveloped;
nations with underdeveloped industry have little need for
advanced technology. It comes as no surprise to tech-
nicians that universities, technical colleges and teachers
training colleges are beginning to find a shortage of
technical students.

What can the individual do about it? Some technicians
have, like the prototype wiremen, become self-employed to
gain extra money, tax relief on their cars and relief on travel
to work. Some have come under the umbrella of powerful
unions in printing works and similar establishments. Some
have found employment in the EEC, USA, Canada, South
Africa, Gulf States, Australia and New Zealand who all
provide a much higher standard of living for technicians of
all grades. Many ‘moonlight’ but the vast majority just put
up with it and hope for better things in the future.

THE radio and electronic technician is expected to

Those of us who are already qualified have a message .

for all the students about to study technology; in Britain
today your certificate, diploma or degree in technology is a
passport to poverty.

LIONEL E. HOWES—Editor
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T the Mullard Research
A Laboratories, radars have

been designed which can
detect whether moving objects are
advancing or receding. One of
these has been applied to the
control of portable traffic lights
in a way which, at reasonable
cost, gives the performance re-
quired by the Department of the
Environment.

The radars are fitted to a pair
of traffic lights and are inter-
faced with a control unit; they
respond to traffic movement but
not to irrelevant objects such as
moving branches of trees.

The advantages of this system
over conventional timed lights is
that traffic is not held at ‘stop’
when no traffic is approaching
from the other direction. At times
when traffic is approaching from
each direction the control umnit
shares the cycle time; the
system ensures a steady flow of
traffic at all times.

The system is now at the pre-
production stage and production
is planned to start very soon.

Cramer Elecironics

OTOROLA has appointed
M Cramer Electronics to be
a UK franchised dis-

" tributor for its range' of products.

-Cramer has established its UK
headquarters at Ealing (16 Ux-
bridge Road, Ealing, London W.5.
Telephone No. 01-579 3001) with
office and warehouse facilities, A
complete range of Motorola pro-
ducts is available from stock and
products manufactured by any of
the more than 100 other top com-
panies for which Cramer Elec-
tronics in the USA is franchised
can be obtained. All products
stocked in the USA are. available
in the UK within 48 hours, so
Cramer inform us. '

“Radieo Exchange’

Due to a printing error, the above
advertiser’s full-page advertise-
ment space which appeared in
the July issue, is incorrect. Prices
quoted were at the old VAT rate.
We apologise to all our readers
for any inconvenience caused.
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INTERFAGE *75—TEXAS SEMINAR

HURSDAY, 5th June, saw the 1975 Texas Instruments Ltd.

l Seminar at South Bank in London. The day started at 10.00 a.m.

with a talk on Technology Trends in Integrated Circuits. This
was followed by an updating on advanced digital circuits entitled New
I.C. Products and their Applications.

The next very informative lecture was entitled Semiconductor
Memories—it was a comparison of memory products in different sys-
tems; their reliability and system interface requirements; the reliability
of programmable read-only memory (PROM); fusible links using the
PROM in random logic applications, etc. New concepts in power devices
were then discussed; high-speed Darlington transistors and their opera-
tion and the benefits of fast, slow-recovery high voltage rectifiers.

The following talk entitled Power Control discussed new Darlington -

transistors in deflection circuits for VDUSs, economical switching regu-
lated power supplies with multiple outputs and power control with
triacs and thyristors in “touch-switching circuits”.

The afternoon lectures started with a discussion on Scientific Cal-
culator Developments—a review of advances in calculator techniques
and the development from an initial 4-function chip to that of the
latest. complex scientific and statistical machines.

J-FETs and MOSFETs was the title of the next lecture: and subjects
_ covered were: low-noise J-FETs in audio and other applications, dual
gate MOSFETs in tuner front ends and in a digital frequency display
and FETs for switching circuits.

What makes a VLED bright? That was the question posed for a
discussion entitled Operating Techniques with Visible Light Emitting
Diodes. The physmlog‘lcal aspects of VLED brightness were covered
together with various techniques used to optimise their efficiency and
circuit considerations necessary to maximise visual response.

The last in the series of lectures was Microprocessor Units—an intro-
duction to various MPU architectures. Trade-offs in technology versus
complexity and performance were covered together with Schottky micro-
processors and an I2L expandable 4-bit-slice MPU, MOS single and multi-
chip microprocessors. Delegates were also shown how to build a 16-bit
mini-computer from standard preducts.

All in all, this was yet another very successful and extremely well-
atterided Texas Instruments seminar. Exceedingly good value at the
£16 plus VAT charge, for a good lunch was included together with
wads of useful reference data and a copy of Semiconductor Circuit
Design (which, by itself, costs £5). If you would like to know more
about Texas Instruments components or be interested in attending next
year’s Seminar, please contact Richard Mann at Texas Instruments
Limited, Marton Lane, Bedford, MK41 7PA.
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Bulk Buying

BOUT five years ago a
A buying group was formed
among the small electronic
component retailers. The main
object was, and still is, to buy
goods at cheaper rates by bulk
buying.

The membership at present is
25 but for obvious reasons it
would be better to enlarge it.
There are not sufficient funds to
advertise the group as total
revenue is derived from a modest
£6 a year subscription.

It’s possible that there are
other component retailers who
may like to join this group and
help us all by keeping the prices
of components down.

Would these whoe may be in-
terested please write to Alan
Sproxton, ¢/o Home Radio (Com-
ponents) Lid., 240 London Road,
Mitcham, Surrey, CR4 3HD. Tele-
phone 01-648 8422,

Books received
Elements of Transistor Pulse Cir-
cuits

By T. D. Towers

Expanded and updated eoverage
on digital microcircuits readily
commercially available,

Price: £3-50

Butterworth & Company, 88
Kingsway, London, WC2B 6AB,

Radio Servicing Pocket Book

By Vivian Capel

A practical book for the radio
service man. A lot of space is
devoted to workshop planning and
practice, test equipment, repair
techniques and hints as well as
fault diagnosis and guick
economical repair etc.

Price: £1-95
Newnes-Buiterworth, the Butter-
worth Group, 88 Kingsway,
London, WC2B 6AB

Television

By K. Wicks

Shows basic principles of convert-
ing light into electricity, scanning
and sound systems, the organisa-
tion of a TV studio. Shows
developments and processes of TV
which result in pictures.
MecDonald Educational, St. Giles
House, 49-50 Poland Sireet,
London, W1A 2L.G.
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F.G.RAYER™

O reduce second channel interference, it is

l necessary either to increase selectivity before

the mixer or frequency-changer, or to use a
higher intermediate frequency. If an RF stage is
used to increase selectivity, the need for a number
of coils, with switching and ganged tuming, is intro-
duced. On the other hand, the high IF alone does not
result in better selectivity.

The receiver described here seeks to avoid these
difficulties by double conversion. It has a first IF of
5'5MHz to reduce second channel interference,
followed by conversion to 465kHz, for improved
selectivity, The choice of a first IF around 5 -5MHz,
combined with the fact that the oscillator may be
above or below the received signal frequency, allows
four amateur bands to be tuned, without any need
for oscillator coil switching. This considerably simpli-
fies construction. ’

AERIAL TUNING

The variable tuned circuits of the receiver are
shown in Fig, 1. S1 to 5S4 are sections of the 4-way
bandswitch. Only two aerial coils are required. Ll
tunes 160m and 80m, while L2 covers 40m and 20m.
Variable capacitor V(1 is the aerial tuning control
which is peaked for best reception. There is no
ganged tuning in the receiver.

Y

________ }—-Optional 5.5MHz. trap

47pFl A2
—

-~

o
- 56nF

TC3
40pF

D54

N\
c4
i TMOpF

Aerial socket Al is for normal aerials, S1 switch-
ing to the required primary of 1.1 or L2. Socket A2
-is for a short aerial, which is useful, as even a short
indoor wire or rod will provide a considerable
number of signals. The 5-5MHz trap is optional and
can be added later. It is- only needed in those
circumstances where breakthrough around 5:-5MHz
is troublesome.

A small 365pF capacitor is used for VC1 but only
about 250pF is required here. However, this
capacitor, and similar midget ganged capacitors for
transistor portables, can be easily obtained.

Brown
— ]

83
Cogeg 160
80

C3
47pF

I 80
180
Vg2

25pF

S6pF

-~
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OSCILLATOR TUNING

VC2 tunes the oscillator coil L3 and is operated
by a twospeed ball drive. For 160m C4 is across
V{2 while on 80m C5 and TC4 are in use, with C3
in series with VC2, For the 40m band TC3 is across
L1 with C2 in series with VC2, For 20m C1 and TC2
are in parallel with VC2 and L3.

The oscillator is HF of the signal frequency for
160, 80 and 40m, and LF of the signal frequency
for 20m, With a 5°5MHz IF, the oscillator frequency
coverage is a follows:

Oscillator
7:15— 7-55MH2

Aerial Circuit
1-85— 2-05MHz (160m)

3-45— 3-90MHz (80m) 8-95— 9-40MHz
6-70— 7-60MHz (40m) 12-20—13-10MHz
13:90—14-60MHz (20m) 8-40— 9-10MHz

It is not necessary, of course, that the first IF
is exactly 5:5MHz. When adjustment of the oscil-
lator coil and trimmers is to be made, 160m is dealt
with first, as C4 is fixed. With the bandswitch at
160m, L3 is adjusted until the swing of VC2 gives
Top Band reception 1-8-2-0MHz. The switch is then
set to 80m and TC4 adjusted to bring this band into
the tuning range. In a similar way, TC3 is adjusted
to bring in 40m, and TC2 for 20m.

Practical Wireless, August 1975

. -BFO- cof; 15, Donco IFTHA. IFTS, .Denco IFT15,

N Roiidnlait, tiptionial ‘5 5MH Dence.
D enco IFT14.% &l ' 5:5MHz trap, Denco’ .
. valve type TNhHv Dnge 3 with 4TpF siiver mica ]
e ,t:apmizar. SHEREd 4t piieid-way rotery switch, .

f@@ of duiiisle:wiafer, Rl S-pole 3-way switeh,
L §~ &g:k:;gﬁn st st hd osc, board, plain. 7>
2 ﬁmﬁ!mﬂ’i xﬂ{mﬁ%x% 3* 025

Tﬁ! 66;;F wmm&ssim trlmmar . 00 L
aﬁic ﬁrég-e.}hive timmer -0
h‘immef T . h

Eﬁi 804)
. Jﬂﬁﬁﬁﬂhﬂﬁ&ﬂ
- C&-Cﬁm é,f; .sﬂi-er mﬁ:a

L 'fzﬁ M’}ﬁ?
TFT ACI2S
- ACHH
" ACHR

' BC10?

Aerial collé (e ané LE, ne;:w m\m typa "Biye'
- ‘Range 8 and 4 respectively, Oscillator col L3, Denco
valve type 'Red’ Range 4. L4, Denco ‘Red’ range 4T, -

: Denco. [FTB/46E. - © |

WM!E: % 18in.), Audlo asmgh.- l'
; bard, 0-1818. matrix .

:i; :
hﬂ?th {.:m Ltd, t‘:hassis, fcmz sided 954 x -
53 % #ram (10 x 6 x 2in.), Pair of \panel brackets .
m {4 X 4§n.} ﬁiai and frive, ‘!‘ype gaga 5

1st MIXER/OSCILLATOR

The circuit of the 1st mixer and oscillator is shown
in Fig. 2. When assembled, this board has flying
leads and a chassis return, for connecting to the

. bandswitch, etc.

Ag Trl is a gate-protected device, assembly is
straightforward. The oscillator coil L3 is on the
board, and the same coil is used for the four bands,

IFT1
pin 3

150pF

Yellow
S2 pole

7)//7 |

Fig. 2: First mixer and osclillator slages.
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c17
G-

7

Fig. 3: Circuit diagram of the 5-5MHz IFT input circuit, 2nd mixerloscillator, and 465kHz amplifier.

as described. The drain circuit of Trl passes to the
primary of the 5-5MHz IF transformer mounted
on the next board.

2nd MIXER AND IF

Fig. 3 shows this part of the receiver. IFT1 is a
10-7TMHz IF transformer, loaded by Cl2 and C13
so that it can be tuned to 5-5MHz. As the extra
capacitance needed here depends on the internal
capacitors, different values might be necessary with
other 10-7TMHz IFT’s. There are thus two circuits
operating at 5-5MHz and the small screened trans-
former was found to be ideal here.

Tr3 is a self-oscillating mixer, with oscillator coil
1.4 and C16 in parallel. When L4 is correctly tuned, a
465kHz signal is fed for IFT2. Diode D1 provides

automatic gain control bias in the usual way, through
R14. The gain of Tr4 is also controlled manually by
VR1. This is essential, as strong signals will over-
load later stages, while the signal level will be too
great for satisfactory SSB or CW operation.

The board for this section of the circuit also has
flying leads and a pin for the pousitive connection.
All components in Fig. 3, except VR1 and the volume
control VR2, are present on this board.

AUDIO AMPLIFIER

The amplifier is shown in Fig. 4, and is a trans-
formerless circuit giving excellent gain and output.
An IC or equivalent audic amplifier could no doubt
be used, but the transistors are inexpensive and

R20
27k _
M\ S S5
s L o it -
T ooy 160 - 320uF +
0Qu C26
RIO § 320uF
82k ;ﬁ- /
R21
2k
RIS
22M * l:_
ca3 1C02,L15F Tr7 c28
325uF W 320uF
e gnzz R29 Fiﬁ 4' Cimf?! of the four
BCIO7 39k ACI42S 22k _dranglstor audio amplifier. The
B , " oudspeaker impedance shouid
7k " bearcund 150.
VR2 poie (‘ r
 § 4
15
58 . |50
+i ]
ca7
my—c2uF _
< =
’7}/'/ |
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caTALOGUE §
- 2nd Edition

SPECIFICALL.Y DESIGNED FOR THE AMATEUR
RADIC, ELECTRONICS AND HI-Fi ENTHUSIAST.

* MUCH, MUCH BIGGER RANGE OF
QUALITY ELECTRONIC COMPONENTS
AND AUDIO ACCESSORIES FROM
TRUSTED BIG NAME MANUFACTURERS

THOUSANDS UPON THOUSANDS OF
COMPONENTS — ILLUSTRATED,
INDIVIDUALLY CODED AND PRICED.
MANY NEW COMPONENTS ADDED FROM
CUSTOMER REQUESTS

¥*

16 EXTRA PAGE DATA SECTION

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

ALL COMPONENT REQUIREMENTS SENT
BY RETURN POST

POST AND PACKING FREE (only applies

for Great Britain, N. Ireland plus B.F.P.0.
Nos. — overseas arders F.0.B.)

NO-QUIBBLE REPLACEMENT PART SERVICE

AN this andlmore-~ 50 dowt clelloy
sendl for

yoult ew
catologque | tesai.

c i‘g ! | +enclose 60p. Please send me by return my
. new Doram Catalogue. (Overseas orders
g ® ! except for N, ireland, please add 30p for
- i post and packing surface only).
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VP2‘0 sltere% volume, iO'I;IE
control an ream) it
AMPLIFIERS £4-95 (£1-61)p .
SEND SAE FOR FREE DATA BOOKLET
[

THE Firm for speakers !

WILMSLOW

NEW SINCLAIR

1620

[C20 10+ 10W stereo amp
lifier with free booklet and
printed circuit £6-59
(£1.99)

PZ20 power sugply kit for
above £4-45 (£i-46)

SINCLAIR CALCULATORS

Goodmans 12P-G 8 or 15 ohm £15-95 ;
SPEAKERS .64 Goodmans Audiomax 12AX 100 watt £36:50 i ; % =i
Baker Group 25 3, 8 of 15 0hm E8: 6 Goodmans Audiomax 15AX £40-25 Scientific calculator as% Ted
2 4
Baker Group 35 3, 8 or 15 ohm £10-25 Goodmans 15P B or 15 ohm £21-00 Cambridge calculator assembled £18-07 (£1-13)
Baker Group 50/12 8 or 15 ohm £14-00 Goodmans 18P 8 or 15 ohm £36- 00 Cambridge memory assembled £13-96 (£1-44)
Baker Deluxe 12” d/cone £13-7> Goodmans Hidax 750 £16-00 Oxford 100 £10-50 (£1-20). Oxford 200 £15-95
Baker Major ,, ve £!1'_=; Goodmans Axent 100 tweeter £8- {£1:70). Oxford 300 £23-95 (£2-40).
B R eusht £32  Goodmans Audiom 100 12 £13-90 CALCULATOR POWER SUPPLIES
Blkel’ Au?i{o (e £16-25 Goodmans Axiom 401 12" £20-00 Mains adaptor for Oxford series £2-85 (£1:04)
cﬂlef | u H‘;go"‘; h 8 o 15 oh £10-95 Goodmans Twinaxiom 8 £10-14 Mains powerunit for Cambridge, Cambridge Mem.
elestion M orn, B or 15 ohm ; Goodmans Twinaxiom 10 10 and Scientific calcs £3-80 (£1-30)
Celestion PS8 for Uniiex £3'75 Kef T27 £6-08
Celestion G12M 8 or 15 ohm £12-00 Kef T15 £6-94 =~ ¥ G
Celestion G12H 8 or 15 ohm £15-00 Kef Bi10 £8-37
Coletion G15€ 3 or 12 ohm fiop KerBaw £9-50 IC ratiio chip with data £1:20 (4
elestlon Gi8C 8 or 15 ohm Kef B139 £16-50 C radio chip with data (49p). Also available
EMI 13 x 8”150 d/c 8 ohm £2-94 Kef DNg £2-31 kit of extra parts to complete a radio £2-55 (83p)
EM] 13 x 8” type 350 8 or 15 ohm £9-56 Kef DN12 £575 Send sae for free leaflet
EMI 13 x 8" 20 watt base £7-89 K i DNiz £3-87
’” - - R o
EM* 63" 93850 4 or 8 chm 2;32 STC4001G super tweeter £6-56
M g"},s d/cone, roli surr 10 watt .77  Richard Allan CG8T 8"d/c r/suir. £71-37 SINCLAIR PROJECT 80
EMI 23" tweeter §7492AT : 23 64 ohm, T0mm 80 ohm, 70mm 8 ohm 77 AFU £6-38 (£1-93)
Eagle DT33 30 watt tweeter £8-31 25 15 ohm .55 Z40 £4-97 (£1-58)
Eagle HT15 horn tweeter £4-40 23 5 ar g ohm £1-85 Z60 £6-38 (£1-93)
Eagle CT5 cone tweeter £2-06 g7y 5730r80hm £1-75 Q16 £6-70 (£2-17)
Eagle CT10 tweeter 8 or 16 ohm £3-00 10” x 6” 3, B or 15 ohm £2:69 PZ5 £4-62 (£1-59)
Eagie MHT10 horn tweeter £4-44 PZ6 £1-41 (£2-28
Eaule crossover CN23, CN28, CN16 £1-75 P25 £1-25 (£o. 000
agle :
: Decoder £7-46 (£2-23). Trans for PZ8 £3'75
Eagle FRs5 [£riz SPEAKER KITS (£1-41). Tuner £11-43 (£3-48), Stereo 80 £11-43
agle Baker Major Module each £13-44 (£3-48). Project 805 £29-95 (£8-27). Project B05SQ
Elac 9 x 5, S59RM 108 15 ohm, Goodmans Mezzo Twinkit pair £47-19 £36-95 (£9-70). Project 80 SQ Quad Decoder
58RM114 B ohm £3-44  Goodmans DIN 20 each £13-44 £16-50 (£4-47)
Elac 617 6RM171 d/c roll surr. £4-08  Heime XLK 25 pair £25-44 Stereo 80/2 Z40/PZ5 £24-40 (£6+69)
Fiac &7\ oMz dicone §.7% Heimextkdo pair £17-19 Stereo 80/2 Z40/PZ6 £26-70 (£7-37)
Elac 10" d/cone 10RM239 8 ohm £342  wemid ol 4848 Statan D YERNIFEE £2v B ETAWY
Elac 8” BCS175 3 oh’p £2-87 Keffit 3 sach £42-50
Fane Pop 15 watt 12" £5-25 Richard Allan Twinkit each £10-37
Fane Pop 25,2 25 waft 12 £7-50  Richard Allan Tripie 8 each £15-94 SINCLAIR ICi2
Fane POD 50 watt 127 £12-00 Rlchard Allan Triple 12 each £23-18 With 44 page
Fane Pap 55 60 watt 12 £12-95 Rlchard Ailan Super Triple each £27-50 bookletand printed
Fana Pop 60 watt 15~ £13-75  Wharfedale Linton 2 kit palr £23-12 circuit £3 (£1-08)
Fane Pop 100 watt 18 . £25-95  Wharfedale Glendale 3 kit pair £40-60 Special offer;—
Fane Crescendo 12A 100 watt 12 £34-50 Wharfedale Dovedale 3 kit pair £63 12 Oniy £2-30 (90p) if
Fane Crescendo 12B bass £36-50 . ordered with de-
Fane grescengo }Og wa;t ;g” :ggg luxe kitl!
ane Crescendo 150 watt 18" '
Fane 80IT 8’: d/c roll surr. £8-12 PA/D'SCO AMPLIFIERS T I S ST Ty
Fane T & gjc ol surr. £4.52  (carr.andins. £1) DELUXE KIT FOR THE IC12
Fane 701 twin ribbon horn £40-00  Baker Malor 100 watt £57-25 Includes all parts for the printed circuit and
Fane 810 horn £14-95 Linear 30/40 ’ £30-00 volume, bass and treble controls needed to
Fane 920 horn £33-95  Linear 40/60 £35-60 complete the mono version £1:30 (64p), Stereo
Goodmans 8P B” or 15 ohm £5-50  Linear ?%00 £38-95 model with balance control £3-90 (£1-16).
Geodmans 10P & of 15 ohm £5:80  Linear 100 watl slave £44-00 1CI2 POWER KIT

Goodmans 12P 8 or 16§ ohm

Goodmans 12P-D 8 or 15 ohm SogellecioBidicn Smgs EE3I (B fad iy

PREAMP KITS FOR THE ICI2

Type 1 for magnetic pickups, mics and tuners.

Mono model £1-58(57p). Stereo model £2-70 (86p)
ype 2 for ceramic or crystal pickups. Mono 80p

(39p). Stereo £1-60 {59p).

SEND SAE FOR FREE LEAFLET ON KITS

Eagle PA range in siock—ask for cataiogue,

Free with speaker orders over £7—
""Hi-Fi Loudspeaker Enclosures" book. Aill units guaranteed new and
perfect. Prompt despatch. Carriage and packing: speakers 38p each,
12”-and up 50p each. Speaker kits 75p each (£1.50 pair) tweeters and
crossovers 25p.

fncluding V.A.T. 25% on Hi Fi, 3°) on PRO and PA
WILMSLOW AUDIO (Dept. PW)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow
Send stamp for free hooklet 'Choosing a Speaker”

BATTERY ELIMINATOR
BARGAINS
The most versatile battery
eliminator ever offered. Switch-
ed output of 3, 4%, 6, 74, 9 and
102% at 5[00 im.bt‘ £3-99 (§1-55) !

er eliminators stocked:—
250mA:—3 way switched W
model 6/73/9V £2-50 (£1-05)
50mA :—6V £2-75 (£1-11). 9V £2:75 (£1-11). 73V
cassetie type £3-35 (£1-26). Double 4j+4iV

. Th £3-20 (£1-23). 646V £3-20 (£1-23), 9+9V £3-20
b e (£1-23).
i b s best 500mA:— Heavy duty models 6V £3-60 (£1:30),
i : 71V £3-60 (£1-30). 8V £3-60 (£1+30).
: buy! —
: _Agfa iLow Noise Casseites c “1’ ﬂs” £;°s| g'g%i,“;ﬂ 3"srp-)mc:s
g . De ;
. AT LESS THAN cg ug £2.70 | £538 T-DeC £3-83 (52p)
HALF PRICE! c120 750 £370 | £7-38 2-DeC A £3-99 (56p)

#-DeC B £6-99 (86p)

1 5 10 IC cartiers:—
AGFA HIGHDYNAMIC ceo+6 | 50 | £270 | £535 16 dil; plain 99p (19p)
SUPER C304+6 | T0p | £350 | £475 With socket £1:92 (28p)
c120 39p £4:95 £9:85 10 TO5: plain 90p (19p)
i A m With socket £1:80 (28p)

AGFA STEREO-CHROM . 9 a
CHROMIUM DIOXIDE cso £110 | £5-50

SAME DAY DESPATCH. P. & P. 15p per order

WILMSLOW AUDIO

(DEPT. PW)
10 SWAN STREET, WILMSLOW,
g CHESHIRE, SK9 tHF
Cut-price prerecorded cassettes—send stamp for list
s
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SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown In brackets after the
price to cover the cost of post and VAT.
Official cradit orders from schools etc welcome.
No VAT charged on overseas orders,

All prices are speclal offers ending 14th August,
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easily obtained and the circuit perfectly straight-
forward. Tr6 gives high gain with low noise, while
Tr7 and the output pair are directly coupled to
stabilise DC conditions, with selective feedback
through R29 and R22,

\

FIRST MIXER BOARD

The method of wiring here is followed in the
other circuit boards of the receiver. Plain perforated
board, 0-15in. matrix, is used, approximately
51 x 57mm (2 x 24in). Fig. 5 shows both sides of
the board.

Drill two holes for the 6BA bolts MC. The metal
chassis can also be drilled at the same time, through
these holes, so that no fitting difficulty arises later.
Fach bolt is 12-5mm (%in) long and has a tag
forming the chassis return. When the board is
finished, extra nuts hold it about 6mm (%4in) clear
of the chassis and nuts under the chassis lock it in
position.

Holes are drilled for the pins of the oscillator
coil L3 which is then fixed with adhesive. The re-
sistors and capacitors are added as in Fig. 5. Bend
the wire ends over, cut as needed and solder, keep-
ing all connections and joints near the board so that
there is no possibility of contact with the chassis.
Insulated sleevmg is put on wires which cross other
leads.

As it is difficult to check the leads of Trl and
Tr2 when these are fitted, short lengths of coloured
insulated sleeving are put on these wires first. Brown
is used for source, yellow for gate 1 of Trl with
white for gate 2, and drain leads left bare. The
devices are then positioned as in Fig. 5. Trl is gate-

Practical Wireless, August 1975
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Drain Tr1 Y

vR1Y

Fig. 6: Topside and underside views of the 2nd mixerfoscillator and 465kHz IF board.

protected, so that ne special care is necessary when
soldering, except for the usual caution 1o avoid
lengthy and unnecessary heating.

A pin or flying lead is provided from RS, for the
battery positive circuit. A wire (Yellow in Fig. 5)
runs from C6, down through the chassis to the
bandswitch together with a brown wire from pin 1
and C8 which is for oscillator tuning. On top of the
chassis, a wire runs from D of Trl, t¢ pin 3 of
IFT1. The chassis return is via the bolts mentioned.

If desired, this board can be tested by connecting
up a 9V supply and using a receiver to note that the
oscillator carrier can be found with the receiver on
any of the oscillator frequencies mentioned.

2nd MIXER-IF BOARD

Fig. 6 shows both sides of this board. It is pre-
pared by drilling for the four IFT’s, bolts MC and
second oscillator coil I4. Central holes are neces
sary under IFTI, 2 and 3 for trimming purposes. A
very small round file may be helpful when making
the holes as the IFT’s and coil should fit without
any strain on the pins.

All the IFT screening cans are connected to the
chassis while Ci2 and C13 are directly across the
windings of IFT1, below the board, as in Fig. 6.

294

Leave a pin or projecting wire of R16 for the posi-
tive supply as this is a junction point for other
leads later. Flying leads are left for VR1 (from
C18) and for VRZ2 (from C22). When the board is
finished, the drain wire from Trl can be cut to a
suitable length and soldered to pin 3, IFT1. Correctly
positioned holes for the bolts MC are made by plac-
ing the board on the chassis before wiring it. Chassis
holes are drilled to reach the cores of IFT1/2 and 3.

If desired, this board can be tested before fitting.
To do this, leave pin 3 of IFT1 (drain) off, con-
nect VR1 and VR2 and a 9V supply. The audio
signal from VR2 can be taken to the audio ampli-
fier or to phones via an isolating capacitor., As the
465kHz IFT’'s are pre-aligned, little or no adjust-
ment should be necessary at this stage. A signal-
generator tuned to 5-5MHz can be temporarily
coupled to pin 3 of IFT1, and L4 tuned until this is
heard. The two cores of IFT1 can then be peaked up
for best volume.

PART 2 NEXT MONTH GIVES FURTHER DETAILS
OF THE BOARDS, GENERAL CONSTRUCTION OF
THE CABINET, THE WIRING OF THE BAND-
SWITCH AND THE ALIGNMENT PROCEDURE.

. Practical Wireless, August 1975
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Thisco
to something big.

A soldering iron and a screw driver. how eaSinthe subject can be mastered and add a new
If you know how to use them, or at least know one end  dimension not only to yourhobby but also to your earning
from the other, you know enough to enrol in our unique  capacity.
home electronics course. This course is accepted by and used in a large number of
This new style course will enable anyone to have areal  schools and colléges and forms an invaluable grounding for
understanding of nlectronics by a modern, practical and professional training in the subject. All the training is
visual method. No previous knowledge is required, no  planned to be carried out in the comfort of your own
maths, and an absolute minimum of theory. home and work inyour own time. You send them in when
You build, see and fearn as, step by step, we take you you are ready and not before. These culminate in afinal test
through all the fundamentals.of electronics and show you  and a certificate of success.

Build an oscilloscope.

§  As the first stage of your

B training, you actually build
your own Cathode ray

oscilloscope! This is no toy,
but a professional test

Hinstrument that you willneednot Read, draw and

& only for the course's practical .
1 experiments, but also later if underStaNd

Carry out over 40
experlments

, UNUC, on basic circuits.
§ you decide to develop your circuit d'agrams' We show you how to conduct

knowledge and enter the In a short time you will be able to  experiments on a wide variety of
1. profession. |t remains your read and draw circuit diagrams, different circuits and turn the
property and represents a understand the very fundamentals information gained into a working .
very large saving of television, radio, computers and knowledge of testing, servicing and

over buying a similar piece  countless other electronic devices maintaining all types of electronic
P L U S of essential equipment. and their servicing procedures. equipment, radio, t.v. etc.
e 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.

DT - -, U NS SN N O N N O N AN S N N N N N OO D Sy
ik - lBrochure without obligation to: l
FREE GlFT| i, BRITIS(I;I NSTIONAL RADIO & ELECTRONICS i
SCHOOL, Dept WL/85
ALL STUDENTS ENROLLING IN QUR ~ ) '
~ COURSES RECEIVE A FREE CIRCUIT I'P.O. Box 156, ]ersey, Channel Isiands. =
BOARD ORIGINATING FROM A COM-  INAME.....0vieinriieiieneannss TR i
PUTER AND CONTAINING MANY : [ |
DIFFERENT COMPONENTS THAT CAN  ADDRESS. .. vviiiii it I
BE USED IN EXPERIMENTS AND PROVIDE .
AN EXCELLENT EXAMPLE OF CURRENT | trerrrrrrrererees (Block caps please)
ELECTRONIC PRACTICE ‘ L---------------------‘
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GIRO NO. 33| 7056. Access accepted.

CW.O.only. P

Official Orders accepted from
Educational & Governrient Departments
ALL PRICES INCLUDE YAT AT 8%

MULLARD POLYESTER CAPACITORS C180 SERIES
P.C. Mounting: 0-0luF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 34p. 0-068uF
0-1pF, 4kp. 0-15uF, Sp. 0-21uF, 6p. 0-33uF, 8p. 0-471F, 10p. O

250V
16p. | -5uF, 24p. 2-2uF, 27p.

50V: (pF) 22, 27, 33, 39, 47, 56, &

24p. each. 0-1, 30V, Sp,

700, 6800, 10,000, 41p.

Miniature Mullard Electrolytics

1-OuF 63V Tp |00uF 25V Tp
1 -5uF 63V 7p 10OuF 63V  17p
2-2uF 63y Tp  |50uF 16V 7p
3:3uF 63V Tp I50uF €3V I17p
N 4-0uF 40V 7p QuF 6-4 T
4-7uF 63V fp 220uF 10V  7p
6-8uF 63V Tp 220uF 16V Bp
[OuF 25V 7p 220uF 63V  15p
I0uF 83V Tp 330uF 16V I4p
ISuF 16Y Tp 330uF 63V  28p
[SuF 63¥  7Ip 470uF 6-4 gp
16uF 40V TIp 470uF 40V 25p
22uF 25V 7p 68B0uF 16V 17p
22uF 63Y  Tp 6BOuF 40V 28p
32uF 10V Tp  1000uF 16V 25p
I3uF 16Y TP 1000uF 25V 28p
I3uF 40V Tp I500uF6-4Y 17p
47uF 10V Tp  i500uF 16V 28p
47uF 25V Tp  2200uF 10V 28p
47uF 63V 8p 3300uFé -4V 28p
68uF 16V I
68uF 63V l4p
100uF OV Tp

. & P. | 5p on orders below £5
Discount: £10-10%,, (éxcept net items)
Export Order enquiries welcome (VAT free)

MULLARD POLYESTER CAPACITORS C295 SERIES

400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 3p. 0-0068uF, 0-01uF.
0-0[5uF, 0-022uF, 0-033uF, 3ip. 0-047uF, 0-068uF, 0-|uF, 44p, O-ISuF, 7o
0-22uF, 9p. 0-33uF, 13p, O -471F, I5p. ’

160V: 0-0luF, 0-15uF, 0-022uF 3ip. 0-047uF, 0-068uF, 4p, 0- |uF 41p. 0 15uF, 5!p.
0:22uF, 6p. 0-33uF, Tp. 0-47uF, 9p. 0-68uF, 13p. | uF, i5p.

MINIATURE CERAMIC PLATE CAPACITORS
. 100, 120, 150, 180, 220, 270, 330, 390, 470,

8, B2
560, 680, 820, 1K, K5, 2K2, 3K3, 4K7, 6K8, (uF) 0-01, 0-015, 6023, 0-033, 0-047,

POLYSTYRENE CAPACITORS 160V s;/
oF) 10, 15, 22, 33, 47, 68, 100, [50, 220, 330, 470, 680, 1000, 1500, 2200, 3300

SPECIAL RESISTORKITS

PLEASE ADD AN EXTRA 15% VAT EXCEPT ON TEST METERS, AND VEROBOARD

(Prices include post & packing)

10EF2 W KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON EILM 5%), £3-85 net
25E12 #W KllT: 25 of each El2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%), £9-00 net

Due to current world shortages, resistor kits may contain some wattage and value substitutions.

[ VALUES AVAILABLE—E|2Seriesonly.(Net prices above 100.)

RESISTORS _
CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%,
-68uF, 13p uF, W, T;pe Range 1-9% 100499  500-99% 1000+ Si
# + C 22-1 I p 0-65 60
+ CF 2-2M2 t ¢-80 0-65 0-
i CF  22-1M § 0-80 0-65 0-
MF  10-2M7 2 1-7 | -4 l-
¥ MF 10-2M2 2 1-6 t3 1
i MF  ]0-10M 3 1.98 181 '
2 MF 10-i0M 4-5 3.52 3-08 2

(Price in pence each).

PRESET
MINIATU

SUB-MIN

4K7, 10K,

SKELETON POTENTIOMETERS
RE 0-25W Verticai or horizontal 7p each 1K, 2K2,:

etc. upto 1M QQ
0-05W Vertical, 100 02 to 220K Q 7p each.

D.B |
(STD. Code 05253)

MULTIMETER (4323

| 22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Volt.

Vde—0-5—I000V in 7 ranges
Vac—2-5—1000V in 6 ranges
Ide—0:05-—500mA in 5 ranges
Resistance—S50—IMQ in 4
ranges. i
Accuracy—5%, of F.5.D. B
OSCILLATOR—I! KHz and 465
KHz (A, M) at approx. | Volt.
Size— 160 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE £B-64 net p & p 50p.

U4323

MULTIMETER U434}
27 Ranges plus Transistor Tester.
16,7000} /Volt. Overload protected.
Vde—0-3—900V in 8 ranges.
Vag—| -5—750V in 6 ranges.
Idc—0-06—600mA in 5 ranges.
lac—0+3—-300mA in 4 ranges. >
Resistance—2K{O—2MQ in 4 ranges.
hfe—10—350 in 2 ranges.
Size—115 x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE £11-83 net p & p 50p.

Accuracy—de—24%.3c—4%0of F.S.D .','

U434

66 PAGES

3000 TEMS

HAVE YOU

MULTIMETER U4324

34 Ranges. High sensitivity.
20,0000 fVolt. Overload protected.
Vdc—0-6—1200V in 9 ranges.
Vac—-3—900V in B ranges.
|de—0-06—3A in 6 ranges.
{ac—=0-3—3A in 5 ranges.
Resistance—250—5MQ in 5 ranges.
Accuracy—dc and R—24%, of F.5.D.

ac and db—4%, of F.5.D.
Size—[67 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery.
PRICE £10-64 net p & p 50p.

L4324

MULTIMETER U4313

33 ranges. Knife edge with mirror scale.
20,0000 /Volt. High accuracy. mVde—75mv
VYdc—1 -5—600V in 9 ranges.
Vac—| -5—600V in 9 ranges,
{de~—60—120 microamps in 2
Ide—0-6—1500mA in 6 ranges.
fac—0-86—I500mA in 6 ranges.
Resistance—I[KQ—IMQ in 4 ranges
xb scale: _dlﬂ tlo n}— Ildb._w/

Couracy: ¢—| 4%, ac—21%
Size—115.x 115 x 90mm.’
Complete with steel carrying case,
test leads, and battery,
PRICE £14-90 net p & p 50p.

GOT YOURS

CATALOGUE NO. 4
NEW CONVENIENT
SIZE, AND FULLY
TLLUSTRATED.

CONTAINS MANY .
HARD TC GET
ITEMS

VEROBOARD 01 0-13 | POTENTIOMETERS

24 x 5™ 3ép 36p | Carbon Track 5K {2 to2M , log or lin (and IK lin). Single, 17}p Dual Gang 48p. Log single with

21 x 33" 33p 285p . § switch 2Bp. Slider Pots. 10K, 100K, 500K, semi log-30mm, 34p. 45mm, 47p. 60mm, 55p.

3} o 3*» ;23 ;:3 DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Lerge Cans
“ 10p 9p | IN40OI 6ip | DIN 2 Pin 12p | (uF/V): 125, 2/25, 425, 4-7/10, 5/25, 8/25, 10/10, 10/50, 16/25,

2 x5 (Plain)  — 19p | IN4002 7 | " 3 Pin 43p | 22/63. 25725, 25/50, 32/25, 50/25. 100110, [00/25, 7p, 50/50, 8p;

2 x 33° (Plain)  — lép | IN4003 ‘9p | 5 Pin 180° iép | 100750, 200/35, I0p. 250/50, i8p. SO0/10. Bp. 500725, 170:

5% 31" (Plain).  — 29p | IN4004 90p | Sed. Jack  20p | 500/50, 25p, 1000/10, 17, (000725, 25p. 1000/50, 40p. 2000/10.

insercion tool  73p 13p | IN4005 12p | 2.5mm jack 13p | 20p. 1000/100, £1+10. 2000725, 35p. 2000; 00, £1°20. 2500,25,

Track Cutter 56p 36p |N;?06 |;P Phone 38p. 2500/50, 68p. 500025, 69p. 5000/50, £1:20.

Pins, Pkt. 50 2p 12p mmg 7: g‘c&c{’ﬂs 100 EIO-YO%L;T.: 4[]%50q,zszgpi08[350. 23p. 100/100 27p. 16/350, 3%p.

BAI00 10, 3 Pin 10 1100, 27p:. 100:250. 40p.

TRANSISTORS OAS  43p |5 Pin 180° 125 | METALLISED PAPER CAPACITORS

ACI27  1lp BC2IIL 3p | OAd7 9p |Sed. Jack  18p | 250V: 0-054F, 0 [uF, 6p. 025, 6p. 0-5uF, T4p. |uk; Pp. 500V:

lelg; ﬁ: gg;;gt :gg OA81 11p [2.5mm jack 13p o-ozsboo-%. cap: g-‘l).‘g‘pb Icn-%g. 13»i 0-22. ’8'47”32"’ 0-0l,

Bg:gg :;’p 88# :gp OA200 8p Ph{:no 7p ! 12p. J13p. 0- ; . 19p. 0-22, 28p. ) 36p.

B! P P PLEASE NOTE OUR NEW ADDRES .

BCI48  13p OC8] 170 | Our new Electronics Centre is now open in Leighton Buzzard NEW KIT

BCl49  13p OCI70 29p | and ail callers are welcome. As well as our normal stock of over | SEI2 iW Metal Film.

Bg:ggL :gp %ug;%g :3’ 2000 product lines, we hava IPIEr n:-n 0y gl’wrp;ul :qulpzrr;;nt. 5 each value 10Q-IM,

gCIMt M: (] E;z)g‘ainl, Calculators, stc. O -# DAYS 9 to 5 (shut | s to 1 | cal of 305 €3.75 e

PAYS FOR ITSELF
WITH. DISCOUNT

VOUCHERS
WORTH -
20p

* SATISFACTION
GUARANTEE
+* DEPENDABLE
SERVICE

VALVE BARGAINS
Any 5 64p, 10 89p, 50 £4-15,
Your choice from the
following list:

ECC82, ECLS0, EBO, EFS0, EF183,
EF184, PC86, PC88, PC97, PCS00,
PCCB4, PCCBS, PCC189, PCF80,
PCFe02, PCF805, PCL82, PCL84,
PCLBS, PCL80S, PCLS6, PFL200,
PL38, PL504, PY33, PY81, PY300,
PY88, EHS0, 30FLI, 30FL2, 30PL14

Colour Valves 30p each
PL508, PL509, PYS500/A

Press 4 Button UHF
Tuners £2°90.

AERIAL BOOSTERS
We make three types of
Aecrial Boosters all for set
top fitting, with Co-ax Plugs
and Sockets.

B11 — For Stereo and

Staandard VHF Radio
B12 — For the older VHF

Television, please state

BBC1 & ITV Channels.
B45 — For mon. or colour

this covers the

compiete UHF band.

All Boosters are complete with
'Bagter! and take onfy minutes
o fit,

Price £3-90 each

Prices include V.A.T. P. & P, under £1 [15p, £1 to £3/20p over £3/25p.
ELECTRONIC MAILORDER LTD., 62 Bridge
Ramsbottom, Bury, Lanes 1.

Stroet,

-~
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ELECTRD

. » « « educational kits of exceptionﬂauall!y"

MKl

'DIQ mag. Dec. 1974)
BUILD AND REBUILD ANY NUMBER OF TIMES:

Radios. microphones, burglar alarms,

Inter-comms,

ferrite

detectors, solar cell, photoelectric cell, voice relay, electrenic
cats, birds, guns, organs, llluminometers, veltmeters, meters

of all types, atc., etc., plus your own circult designs.

COMPLETELY SAFE—suijtable for all, from beginners on.
30 different proiects £10-45, 100 different prolects £20-45, over

150 £33-95. Add-on kits, spares, available too.

Prices Include Manuals, Battery, p &
tor 11p for catalogues) to DEPT. P

Satisfaction guarahteed.
ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1.(01-278 4579]

p.wVAT. ete. Cheque/PO
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VARICAP AVI/FVI

f%TERED TUNER

NSTRUCT]
ALIGNNENT)

ON &

W. POEL*

N THIS, the final part of the P.W. Apollo series,
I we will look at the construction of the AM/FM

Varicap Tuner which was discussed theoretically
in Part 3.

CONSTRUCTIONM

Whenever making a project that employs an
integrated circuit, it is always advisable to familiarise
- oneself with the device from the manufacturer’s data
sheet. So much has been published on the CA3089E
and the stereo decoder that a great deal of know-
ledge and experience is readily available on their
usage.

Integrated circuits need printed circuit boards for
radio frequency applications. Veroboard and the like
will not suffice for best results, so follow precisely
the etching patterns shown in this article or obtain
p.c.b.s ready-made before starting the project.

The base board layout allows simple construction
practice so follow details for each module and the
final assembly will present no difficulties.

THE TUNERHEAD

The tunerhead is available pre-aligned and tested.
The resources for manufacturing such an item are
generally beyond the average constructor. The only
point to note is that the tuning bias supply is
externally decoupled with an additional electrolytic
capacitor of approximately 104F and that this capaci-
tor is soldered to the lugs as shown in Fig. 4.8.

THE FM IF AMPLIFIER

Again, since it was felt that the construction of an
FM IF strip with only 0-1 per cent THD may be
beyond the technical resources of the average con-
structor a standard unit that is also available ready-
built was chosen. However, for the more experienced
constructor a kit is also available.

The IF linear phase blocks are pre-aligned and
require only a minimum of trimming to ensure best

* Ambit International.
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results and this should be no more than a single turn
of the input and output transformer cores.

The p.cb. pattern is shown ready for copying (Fig.
4.1) and also with the components superimposed for
positioning (Fig. 4.2). The leadout from the module
is taken via some p.c.b. pins to the mother board but
there are also some minor modifications to accom-
modate the switch for the muting circuit so that this
function can be defeated when. searching around for
a weak station.

With the EC3302U tunerhead the a.g.c. facility is
not operational though if a tunerhead such as the
Larsholt 8319/8321 or the Toko EF5600K were used,
this could then be employed by making the appro-
priate connection. However, the a.g.c. isnot a facility
that will be missed much in most locations in Britain.
Modern limiting amplifiers, especially when preceded
by an eight pole filter, will not be adversely affected
by its omission. ’

When soldering always use an iron of adequate heat
capacity and remember that more faults occur
through “under soldering” than through components
damaged by too much heat. Even the IC will not be
affected by the amount of heat it takes to leave a
really complete smooth and shiny soldered joint.

The pins that are used to fit the module to the
mother board can be made from 20 s.w.g. tinned
copper wire if desired. Just bend the top across to
prevent the pins from dropping through whilst being
soldered. The quadrature detector coil can be either
single or double tuned as previously mentioned.
Provision is made on the board for the use of a
single KACSK 586HM, and this transformer can then
be aligned without anything more complex than a
voltmeter. Full details are given in the section on
testing and alignment. '

THE STEREO DECODER

The KB4400 requires litile in the way of external
circuitry and there are few points to note during
the coustruction that are not supplied by reference
to the circuit and layout diagrams .(Figs. 4.3 and 44.)

The decoder is once again mounted to the base
board via pins.
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IF in

Fig. 4.1. Printed circuit board master for the FM|IF Board shown
full size.

THE AM RADIO MODULE

The AM tuner module has been fully documented
in Part 1 of the Apollo series. It is quite possible
that readers will have constructed such a module
and wish to incorporate it in this design, but, if not,
the layout and p.c.b. patterns are shown in Figs. 4.5
and 4.6. There have been one or two minor routing
changes in the p.c.b. layout to keep the tracks from
the tuning diode to the aerial socket away from the
output of the RF stage. It is never a good idea to
place inputs and outputs in close proximity especially
in RF .layouts where the mutual coupling is far
greater than in audio. A trimmer has also been
included across the RF stage in the new layout.

The net results of the improvements is that the
positioning and alignment of the ferrite rod aerial
is not as critical as previously. :

B O °
wv AROLLO I

Fig. 4.3: Prinled circuit master of the Sterec Decoder Board shown
. full size.
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Fig. 4.2: Layout of the componenis on the FMJIF Board. If a single
tuned circuit is to be used instead of the double tuned circuit shown
then a KACSK586HM should replace Lia.

The overall component layout and the pins to and
from the AM radio module remain unchanged apart
from the alterations mentioned above.

The new coil for the RF stage is the Toko 8A6371
which is electrically the same as the 6A6408 but with
the pin connections revised according to the changes
in the layout.

THE POWER SUPPLY

A standard Douglas mains transformer can be used
in the power supply or maybe the MTC *“do-it-your-
self” transformer with ready wound primary would
be suitable. In any case, remember that the two
windings must be separate and that a centre-tapped
40V winding will certainly not be suitable.

The voltage regulator devices are the 78 series
fixed voltage regulators but by placing a Zener diode
in the earth. lead as shown in Fig. 3.4 the output
voltage can be increased by the amount of the
Zener voltage. This method is a simple means of
adapting any 78 regulator in place of the 30V source.

—a

iy
B i

Fig. 4.4 Layout of the componets on the Stereo Decodef‘ Board.
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| AMO376

Fig. 4.5 Full size printed circuit master for the AM Module,

TEST PROCEDURES

Before attaching any of the modules to the base
board, it is advisable to test them first. '

The tunerhead is supplied ready built and tested
but if the FM/IF section has been home made then
it is advisable to ascertain that the unit is functioning
by conmecting the units up with an audio amplifier
and the outptut from the tunerhead.

Begin by rotating the muting control (VR1) fully
anticlockwise, in order to defeat the muting function,
and apply the supply to the unit. The meter need
not be connected for this test as it is simply intended
to provide a go/no go indication.

The tunerhead can be simply connected up via
the edge connector terminations to provide an input
to the IF.

Some white noise should be heard in the audio
amplifier (the output from the IF board is approxi-
mately 330mV), and by tuning the front end, a signal
should be heard without too much difficulty. The
actual degree of success will depend on the strength
of the FM signals in each particular location and
reference to the BBC FM transmitter area coverage
will reveal the relative strength in any particular
area. -

Provided some recognisable sound is forthcoming,
adjust the quadrature detector stage coil (L.1) which
is assumed to be the KACSK 586HM since the double
tuned variety, the TKACS 34342/3, requires a wobbu-

jator for alignment and persons possessing such

equipment will not reguire comment on its applica-
tiom.

The core should be rotated for best audio which is
also liable to coincide with maximum off station
noise. (Remember that the mute preset has been left
untouched in the mute defeat position.) When con-

fident of the functioning of the IF affix to the base

board.

Practical Wireless, August 1975

Fig. 4.6 Layout of the components on the AM Module. Note thal there
is another trimmer capacitor (TC3) on this board, otherwise all

components are the same as given in Part 1 of the series, except the
i RF coil which is now a §A6371.

POWER SUPPLY UNIT

The power supply is relatively simple in terms of
components, but before applying any of its outputs
directly to the tunerhead/IF ensure that the voltages
are in fact correct. If possible the d.c. line should be
examined on an oscilloscope to make certain that
there is no hum present. -

Check that the operation of the AM/FM switch
reverses the tuning voltage in the correct semse.

STEREO DECODER

The sterec decoder requires only the adjustment
of the preset to align it though before attempting
alignment make certain that the tuner is, in fact,
tuned to a stereo broadcast (see Radio Times) and
that the mono/stereo switch is in the stereo position.
Alignment is completed when the stereo broadcast
beacon LED lights up. Note where the LED
extinguishes in the rotation of the preset (VR1) and
return the preset to the centre of its travel during

the period of the illumination of the LED to set

the VCO in the phase locked leop as close to 19kHz

~ as possible.

AM MODULE

The AM medule has been described previously
(May 1975) but there are a couple of points which
should be mentioned here since the demand for the
triple diode (MVAM]1) has outstripped the capacity
that Motorola had set aside for its manufacture.

The two section diode, the MVAM2 has been made
in larger quantities and it is possible to employ it
in place of the MVAM]I on the Apollo tuner board.

Two MVAM? are required: one to control the RF
and aerial section coils and half the other MVAM2
for the oscillator tuning ocontrel. This means that
the tracking of the signal frequency circuits will be
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largely independent of the dissimilarities which may
occur between two different examples of the
MVAM2. '

In practice, the MVAM2 tend to be quite closely
matched between samples from the same batch and
the results are indistinguishable from those obtained
using the more expensive MVAML! device.

By the time of publication the supply may have
caught up with the demand for the MVAMI but,

as stated, this substitution provides the bhasis for a
lower cost alternative.

FINAL TESTING

When satisfied that the power supply is providing
the correct voltages and all sections are soldered
down onto the base board, together with the addi-
tional components and the various links (see Figs.

B

R omoo
- o

© iPC Magazines Ltd. 1975

Fig. 4.7 ;: Half scale printed circuit master of the mother board. The three smaller boards and the tunerhead are mounted on this board.
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The completed tuner. The case was

specially designed for this project and

has overall dimensions of 420 x 230 x
90mm (164 x 8 x 3%in).

4.7 and 4.8), switch to FM stereo and turn on the
mains. )

With an aerial at the rear tune around for a
station and peak up using the signal strength meter
as a guide.

Siowly rotate the cores in the IF ﬁlter——NO MORE
THAN HALF A TURN EACH, until the maximum
peaking is achieved. In most cases such adjustment
will bring about no improvement since the filters are
accurately prealigned before despatch.

With the signal strength and fine tune control
peaked adiust the detector coil for maximum audio.
(Defeat a.f.c. for this operation.)

The IF strip is now aligned and the decoder should
be checked for accurate stereo indication.

MEDIUM WAVE RECEPTION

With the AM/FM switch in the AM position and
the ferrite rod connected, check that reception of
the medium wave is satisfactory. To align the scale
rotate the preset at the end of the tuning potentio-
meter until —27V is present. Adjust the core in
the oscillator of the AM section for coverage of 190
to 550 metres from one end of its travel to the other.
The simplest means of checking this is to calibrate
against existing broadcast stations though a signal
generator will naturally be a great help.

Mark the scale on a piece of paper and keep for
reference when marking the final scale.

FM ALIGNMENT

FM alignment can be carried out in much the same
way. With such a high tuning voltage it may be
necessary to reduce the FM range by placing a
resistor in the lead from the AM/FM tuning voltage
changeover switch to reduce the maximum tuning
bias on FM to about 20V otherwise the coverage will
extend into the aircraft band to approx1mately
115MHz.

CONCLUSION

The remainder of the exercise will largely depend
on the individual’s experience. Fault finding can be
a lengthy process to the inexperienced and the only
advice is to employ a systematic approach and work
back from the audio amplifier stages to determine
the section in which the fault lies. Once isolated the
modular approach allows for easy breakdown.

A refinement of preset tuning can be added via
a six-way pushbutton umit as described in Part 1 of
the Apollo series. Perhaps this could be mounted via
a 3-pin DIN or similar socket at the front or rear
of the tuner cabinet and thus also include a remote
tuning facility,

302

AMENDMENTS

In Part 3, several modifications have been made
and now incorporated into the main circuit board.
In Fig. 3.1:

Capacitor C3 has been reduced to 4-7u.F.

Resistor R3 has been eliminated and replaced
by a hnk.

Resistor R4 has been replaced by a 4-TkQ preset
potentiometer (horizontal skeleton type) which
will be referred to as VR4.

Potentiometer VR1 has been moved to be
directly in series with VR3 i.e. between VR3
and S1. .

Switch S1d has been replaced by two diodes (D2
and D3 Fig. 4.8). The unused switch position has
been used to provide outputs which may be used
to operate Jamps to indicate FM or AM mode.

In Fig. 3.2:

Resistor R1 has been eliminated.

Resistor R15 has been replaced by a wire link
on the circuit board.

In Fig. 3.4, resistor R1 has been reduced to 47Q.
0-1uF capacitor has been placed in parallel with
C5. This will be referred to as C9.

Capacitor C6 should be connected tc the junction
of R2 and IC2 rather than to D7.

In Fig. 3.1 S2 is shown in the “stereo defeat” posi-
tion and S3 in the “mute” position. S1 is in the “FM”
position and S4 in the “AFC on” position.

PRINTED CIRCUIT BOARD

Due to lack of space it is not possible to show the
main printed circuit board full size. For constructors
wishing to make their own printed circuit board a
full-size paper drawing of the main board only is
available from:

Practical Wireless
Fleetway House
Farringdon Street
London EC4A 4AD,
Mark the envelope “Varicap Tuner.”

A cheque or Postal Order for 20p made out to

Practical Wireless and a 10x8in s.a.e. must be

" enclosed. Do not enclose any other correspondence

or queries.

NOTE In Part 1 (May 1975), Fig. 1.4 capacitor
C18 should be shown connected to Pin 6 of IC3
whilst pin 2 is unused. Fig. 1.7 is correct in this
respect except that the capacitor marked Cl should
be marked C19.

The ferrite rod should be 3zin diameter and about
Sin long. 22 s.w.g. wire is suitable for the coils.

Practical Wireless, August 1975
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Simple to build, the PW Easybuild Elec-
tronic Clock can also function as a 4range
electronic timer, with timing cles of
12 and 24 minutes or 12 and 24 hours.
Timer may be reset to zero or allowed to
recard mtegrated time intervals, Three
small printed circuit ‘boards assure easy
assembly and first time operation." The
clock is just 120 x 75 x-50mm (43 x 3 x 2in.)
while the optional timer control box is
75 x50 x ZSmm (3x2x fin. ) approximately,

Practical Wiveless. August 1975
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local stations in addition to manual tuning, is

very convenient and the receiver described
here is of this type. Though intended for operation
from the 12V vehicle supply, the circuit allows satis-
factory working from dry batteries.

Fig. 1 is the circnit. The 3-way switch S1/2 pro-
vides for manual tuning, or two pre-selected stations.
With S1/82 at A, C1 with TC3 tunes the aerial circuit
1.2, while TC6 tunes the oscillator coil. The values in
use are for 200kHz on long waves, but in some areas
LW reception is not wanted,. and the capacitors can
be modified for an additional pre-set MW station.
. With the switch at B, TC2 and TC5 provide a pre-
selected MW programme. The remaining position is
for mannal tuning, with the ganged capadtor VC1/
VC2. This allows MW coverage, which is useful for
alternative programmes, ¢r when driving outside the
area for which positions A and B have been set.

Coverage obtained in the aerial circuit with various
?rﬁ-sets in the TC2 position is approximately as

ollows:

g car radio providing pre-set reception of two

1600-1000KHz

7 to 60pF
30 to 140pF 1350-750kHz
40 to 250pF 1200-600k¥Hz

The smaller values will not of course tune to the
LF end of the MW band, but the larger values can-
not always be fitted as their relatively high minimum
capacitance prevents tuning to the HF end of the
band. However, there should be no difficulty in fitting
one of these three values, to suit stations wanted, or
local circumstances. Should position A be for an addi-
tional MW station, Cl is omitted, and the reguired
value is used for TC3. ' ' :

In the oscillator section, the padder C4 is neces- .

sary for ganged tuning, but is not present in posi-
tions A or B. Here, TC5 can be as follows:

T to 60pF
30 to 140pF

1600-700kHz
1450-550kH?z

Again, if 200kHz LW is not required, the 450pF
trimmer TC6 in Fig. 1 can be replaced by one of the

304

smaller capacitors, as needed. L2 and the oscillator
coil are easily obtained for use as a pair and as the
receiver is fully screened, L1 is added for aerial
coupling. Cascaded IF amplifiers, one double-tuned

and one single-tuned IFTs, give a good degree of-

sensitivity and reasonable selectivity. Mixer and IF
stages run from a 6-2V line, stabilised by D1.

Audio signals from the volume control VRI pass
to a high gain IC amplifier with push-pull output. In
the case of a car radio with a large Class A output
stage, current drain is too heavy for dry battery
working. This is not so with the circuit here, which
can be run in this way from a 9V or higher voltage
supply, with economy equal to that of a battery port-
able. Dry battery working may be adopted if it is not
wished to make the required connections for a per-
manent installation, or when testing the circuit, or
using it where no accumulator supply is available.

POLARITY AND SUPPLY

The emitter or negative line is isolated from the
chassis so that a positive or negative earth is possible.
L1 tuning capacitor and trimmers return fo the re-
ceiver metal case. With a positive earth, Ci2 pro-
vides the RF circuit for these components. With a
negative earth, as in Fig. 1, chassis and negative line
are connected so Cl12 is not necessary and may be
omitted. ‘

No difficulty will arise if the negative or emitter
line is isolated as described, as either positive or
negative supply leads can then be connecteéd to the
metal case, with no change in results. This isolation

o

Aerial

'
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CHARLES HEATH

is of course carried through to include the AF
amplifier.

In the vehicle installation used with the receiver,
it was found that C10 and C11, with the addition of a
2201.F 25V capacitor between positive supply point,
and chassis, was enough to avoid interference, even
with the engine running. Some 'car receivers also
employ small chokes in the supply. Should inter-
ference prove troublesome when first testing the
receiver in a vehicle, it is worth trying an alternative
and sound return from receiver case to vehicle
chassis, especially if this is not done by mounting
brackets or other direct contact from case to metal
parts. Should interference cease or be much reduced
with the aerial unplugged, check its earthing and
that it is not unnecessarily close to vehicle wiring,
plugs, generator, etc. On the other hand, if inter-
ference ceases when temporarily connecting a dry
battery, it is introduced through the battery supply,

and more suppression is necessary. It is assumed
that the vehicle itself has the usual suppressors.

No interference was found to be introduced
through the speaker leads. D or F cannot be earthed
directly, but could be by-passed by 0-1pF or similar
capacitor. Should permanent operation from a 9V
dry battery be envisaged a little current can be saved
by omitting D1, which is then unnecessary.

SPEAKER AND AERIAL

The speaker may be from 3 to 15 ohms, but around
8 ohms is recommended. A little more power is avail-
able however, with a 3 ohm unit, but at increased
current drain, whereas a 15 ohm unit will give some
extra economy for dry-battery running.

When the metal case is closed, an external aerial
becomes necessary, and various car aerials are avail- |
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% components list

able, including seme which avoid any need to drill
holes in the vehicle. It will be found that the aerial
loading has some effect on tuning. Holes in the re-

306

% components list

ceiver allow trimmers to be reachéd, so that a final
alignment of these can be undertaken after the radio
is fitted and the aerial connected.

CASE PREPARATION

The case (a) is 127 x 152 x 51mm (5 x 6 x 2in) made
up from two 127 x S5lmm (5 x 2in) and two
152 x 51mm (6 x 2in) universal chassis flanged mem-
bers (b and c), and two 127 x 152mm (5 x 6in) flat
plates (d). Cut one end flange off each ‘D’ member.
Assemble the box, with the ‘¢’ items inside the ‘b’
sides. The cut-off ends of the latter are at the front.
The ‘d’ plates are then drilled so that the bottom
can be fixed with 6BA bolts, and the top with self-
tapping screws. Check that the box is square.

The ‘D’ front is removed and drilled or punched for

i S A de Edaag i : i
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VR1, the switch and ganged capacitor. The latter is
fixed with three 4BA bolis. Do not overlook that
these must be cut or filed short, or washers put
between gang and front, in order to prevent the
screws from projecting inside the gang and bending
its plates. Cut the top flange so that the trimmers
can be reached, and then bolt the front and bottom
plate together. Sides and back are left off until con-
struction is otherwise finished.

Fit the back with a co-axial socket as shown.
Speaker leads run from the IC board through a
grommet or they can go to a pair of insulated sockets.
Power coennections can be to a 2-pin non-reversible
plug as used for battery connecting, twin insulated
leads, or a single lead and chassis as required. To
improve the front appearance, a piece of varnished
3-ply approximately 159 x 54mm (614 x 213in) is fixed
to the front by two chrome 6BA bolis. These also
hold a piece of 1-5mm (1/16in) perspex about
45 x 76mm {134 x 3in) which protects a card scale of
similar size. The latter is marked for MW tuning.
Later, 6mm (L4in) holes are punched in the top plate,
to allow the six trimmers and oscillator coil to be
reached with a suitable insulated adjusting tool.

MIXER-IF BOARD

This board is approximately 127 x 32mm (5 x 114in),
Fig. 2 and is fitted so that its frent edge is 26mm
(lin) from the front of the case. Driil the board and
bottom to take 8BA bolts for mounting it about 6mm
(14in) cdlear of the bottom. The board is cut as in Fig.
2 to clear the vanes of the tuning capacitor. Holes
now have to be drilled for the oscillator coil and
1FTs, with a ceniral hole under IFTI1, to reach the

lower core. If final IF alignment is done after fitting
the board, a matching hole is necessary in the case
bottom.

The chassis, as previously mentioned, is isolated
from the negative line. If therefore a negative earth
is always to be used, C12 can be omitted and the
adjacent negative pin wired to the tag MC. Pins
or projecting-leads are fitted for subsequent connec-
tions to R1, negative line, pin 3 of oscillator coil, R1],
VR1 and negative adjacent to C8.

AERIAL COIL

No alignment problems can arise w:th the two pre-
set frequencies. But the manual tuning alignment
requires the correct ganged capacitor, and the aerial
inductance which is intended for use with the oscil-
lator coil. For this reason, L2 is a MW portable re-
ceiver winding, with the ferrite rod reduced to about
76mm (3in). The rod can be snapped by gripping it
with a vice or tool at the wanted point, and sharply
tapping the projecting end. A 9mm (53in) hole is
drilled in a block of hardwood or other insulated
material, to take the end of the rod, which is then
glued and mounted at a centre height of 26mm (lin)
from the metal case bottom.

L3 which consists of a few turns on L2 is placed
towards the receiver front. Join adjacent ends of L2
and L3, points 4 and 2, and take to the pin in Fig. 2.
The free end of L3 goes to Rl, and the free end of
L2 will go to Sl.

L1 is 30 turns of 34SWG enamelled or other thin
wire, wound on a paper strip around the free end of
the rod. It is later connected to inner and outer (case)
of the co-axial socket.
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Fig. 2: Mixer/[IF board, showing both component side and wiring side, The board is cut away in the cenlre to accommodate the tuning capacitor.
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IF ALIGNMENT

As the IFT’s are aligned by the maker, unnecessary
adjustment of the cores should be avoided. A final
slight re-adjustment may be necessary after wiring,
and if this is so, a correctly fitting tool must be used,
as a wedge-shaped blade may break the cores so that
they jam. If necessary, a suitable tool can be obtained
from the IFT maker.

AdJustment can be made with a weak but stable
signal tuned in. Each core is slightly adjusted either
way, as necessary for best volume. A signal genera-
tor can of course be used, and is more convenient.
With ‘a modulated signal of this type, the cores can
be adjusted for maximum battery current with the
audio amplifier working. The signal generator input
being reduced to give a current of 30-40mA or so
maximum, with VRI well advanced. Once each of
the three IFT cores has been set for best results,
no further adjustment is needed here.

TRIMMER BOARD

This is paxolin, about 51 x 5Tmm (2 x 2Lin) in
size, fitted as in Fig. 3. Holes take the tags of TC2
and TCS, and the adjusting screws of all trimmers.
Two fixing bolts with extra nuts raise the board a
little from the metal, and one forms the MC or
refurn connection, as shown.

Connections to the switch are as in Fig. 4. Trim-
mers TCl and TC4 are integral with the ganged
capacitor. Should a component without trimmers be
used, a trimmer must be connected to each section

TC3 =

TC2

vCi

L2,pin 1 -

TCS
AM0370

Fig. 4: Connections for the manualipre-select waveband switch, §1/82.

»-TCE

AUDIO AMPLIFIER

The Sinclair Super ICi2 is a multi-transistor
integrated circuit with finned heat sink, providing
high gain and adeguate audio output from 12V. The
associated circuit and component values are shown
in Fig. 5. It is assumed that the Sinclair PCB which
is drilled with component positions printed on the
top side will be used. Assembly then merely consists
of forming the wire ends of resistors and capacitors
to suit the holes so that they can be soldered in
position, and any excess snipped off. It will be
noticed that C5 is rated at-30V, as the module is
intended for use with up to 28V. In this case, how-
ever, 28V will not be reached and C5 can be of a

of the gang. lower rating. It is also advantageous to use a larger
+ 1 -
< Speaker
Cn top o = M
12v |
MC
Aerial o )
g = J— )
T 4

Audio
board

I-'ig, i ﬁenerai iaywi showing =

T e\
2

IMC] |

s1| L2 [fo
@ @ ' positioning of the three boards,
IMC - ferrite rod and comirols, Th=e~
L3 L4 view is from above..
2
\ S8
S1iA Mixer‘/l F board \ ’ ’
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capacitance here and C5 may be 250.F, 500xF or
larger.

Referring to Fig. 3. B runs via the screened lead
to C9 and R10. The braid is returned to C. A lead
also runs from C to negative on the IF board, D and
F are for the speaker. E is for the negative power
supply. G is for positive, via 83, supplying also R1l,
Connections are arranged in the way shown to avoid
feedback loops in the negative line,

If a positive earth is to be used, remember that
the negative line must be disconnected at the supply
socket, and must not be completed to the metal case

AMD371 L %
AAN +2v
c1
. RS
O“1uF . 27k
ofi >-
8 10
R1 cH
270k 6 100uF
Ic1 i
c2 9
LY 3 Rz ©D
1PUL e 7 c7 18 LS
e -£70pF oF
C3 -
c6
10uF by c8 Cgﬁ
- o'm”T S0O0YF] £
C —ve
[ —

Fig. 5: Audio amplifier circuit using the Sinclair Super IC12 and
associated PCB. The audio output is approximately 5W into an 8C
speaker.

at any point. If the receiver is not to be run from
an accessory fuse-way, an in-line fuseholder should
be included in the live power lead, to avoid any
possible power short in the receiver causing damage
or interrupting the supply to other items. The power
supply can be a permanently fitted insulated lead
and case return, or two such leads, as mentioned.
For plug-in connections, the plug should be shrouded
or secured with a screw, or pins should be on the
receiver end, and sockets on the lead end, to avoid
any possible short to metal parts should the plug
come out of place.

ALIGNMENT

With the switch at manual tuning, adjustments
should be made to obtain a band coverage of about
1500-550kHz. Adjust TC1 and TC4 at the HF end of
the band and L2 and the oscillator coil at the LF end
of the band. Repeat these adjustments until no
further improvement is obtained. The switch can
then be set at B and TC5 adjusted to bring in the
‘wanted transmission, TC2 being set for best volume.
Now with the switch at A adjust TC6 and TC3.

When the case lid is fitted and the aerial con-
nected slight re-adjustment of trimming will be
required for optimum resuits. As movement of L2
is not feasible, a very slight re-setting of L6 can
be made, while rocking VC1/VC2 to tune in a signal
near the LF end of the band. Trimmers TC1 to TC8
can then be checked TC4 being left untouched. Rl
is to prevent unwanted oscillation which may begin
near the HF end of the band, especially with the
aerial disconnected. If no such trouble arises with
the aerial connected, R1 may be left as shown. Other-
wise it can be increased to 150 or 2200 or so,
depending on the actual gain of Trl. However in

most cases values as given should be suitable. Py B
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ACROSS

3 It's high on the list with earpieces? (9)

8 Slough not making solid-state? (4) -

9 But succumb to pencil for printed circuits? (6, 3)
10 A natural problem in voice reproduction (4)
12 Valve case needed in this bloody channel! (4)
14 It's just bordering on the picture . .. (5)

15 ... which contains quite a story! (4)

17 A world link for good reception (5)

19 Dawn’s way with a set repair? (4)

21 Row in with bus-bar guesswork? (5)

22 Goad turnover with this sound part? (4)

26 Cape shape example of 1 Down? (4)

27 Girl with a bike that's a MHz? (9)

28 Setfor a smile? (4)

29 Powerless without them? Not in the main! (8)

DOWN
A speaker against noise abatement (9)
Within a whisker of receiving from them? (8)
Mild alloy in some Ekco components (4)
Bad home reception led him to it? (5)
Nut tea around to get the right wavelength! (6)
A pointed piece in broken components (4)
11 This charge may not be electrical (3)
12 Over-selectivity cuts out the poetry! (5)
13 Protecting your coils from interference? (9)
16 You need brass for this amateur lay-out? (8)
18 He's got a swine of a cali-sign! (3)
20 Play this unschooled art nut’'s oscillator! (6)
23 Relay distortion by and egg-producer! (5)
24 Second-rate transistor value? (4)
25 Kept on the air, we hear, from a chimney (4)

L R S e R

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH

T i4
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British Justice?

The Editorial—Thou shalt not
listen—in the March issue of P.W.
is interesting. I believe that a
Licence for the operation of a
Sound only, Broadcast receiver is
no lenger necessary. .

On the back of a Television
Broadcast Receiving Licence, sec-
tion 4 of the Schedule says that if
any message is received:—other
than that which the apparatus is
authorised to receive—uninten-
tionally—the message shall NOT
be communicated to anyone—
Except to specified authorised
persons.

As Section 1 of the Schedule
and the accompanying Notes
refer specifically to—apparatus
for wireless telegraphy—there
would appear to be some dis-
crepancy between the terms of
the receiving licence and the in-

formation which formed the basis

of your Editorial.

If, as stated in the editorial, it
is an offence to listen, one would
be admitting an offence if one
passed information which ought
to be passed on, to the appro-
priate authority. The offence
would be one of illegal listening.
This seems to me to be a travesty
of British Justice.

General Coverage Communica-
tions receivers are usually cap-
able of receiving many transmis-
sions which are privileged in one
respect or another; a standard
FM receiver is not difficult to
modify, to receive aircraft and
public service bands: short of Big
Brother, it would be impossible to
prevent such transmissions from
being listened to.

It is also illegal with certain
exceptions, such as Ansaphone, to
tape record telephone comversa-
tions, yet the same type of induc
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tive coil is used in some T.V. Hi-
Fi adaptors.

It would seem that whilst those
with criminal intent, could not
only listen, but make what use
they pleased, of what they heard:
a comparatively innocent licensed
operator could get done in every
sense of the word.

A somewhat difficult field to
control, is that of the purchase of
the various types of transmitter,
including those of the Walkie-
Talkie type being used by people
who have no knowledge of how
to use them. I am not, nor am I
likely to be a licensed operator,
but the havoc which these sets,
in inexperienced hands, can
cause, both to licensed operators
and the various other authorised
users of transmission equipment,
is something which I feel strongly
about—A., D. Cressland (Ports-
mouth).

It's free!l

I have several good pre-war
radio chassis in good condition,
together with a workable Grundig
taperecorder (TK2) which I am
happy to give away free to any
group of under-privileged boys or
vouth club which would appre-
ciate the equipment. This would
have to be collected from Purley,
of course.

H you can kindly provide a
“link” in this matter, I shall be
grateful—A, Lorand (23 Ban-
stead Road, Purley, Surrey).

Unjust VAT

The following is. an exiract of
a letter sent to Mr Sproxton’s
MP--My Bruce Douglas.

I represent a group of 25 busi-
ness men, though there are many
more, who retail electronic com-
ponents. Our customers, besides
the general public are Univer-
sities, teaching hospitals, schools,
polytechnics, and Government
Departments. Although most of
us own our businesses we work
very long hours, for extremely
modest rewards. Our main con-
solation is the fact that we are
interested in what we are doing.
We have always co-operated with
the Government whatever its
colour, and try io be law-abiding
citizens.

When VAT was introduced, in
spite of difficulties, we made it

WwWwWw.americanradiohistorv.com

work. Now, ignoring all the warn-
ings from responsible bedies
against bringing. in a multiple
VAT system, Mr Healey is trying
to enforce it. What is the reason
for it? Please do not tell me it
is to raise revenue. Far -more
money can be raised far more
easily, by simply increasing VAT
to 10% or 12%. Was it a sop to
the Left Wing, who imagine they
are soaking the rich? If so, who
are the rich? The medical student
building electronic apparatus?
The wireless amateur frying to
build his experimental trans-
mitter? Was this legislation de-
manded by the Civil Service, who
wanted a valid reason for increas-
ing their ever-proliferating npum-
bers? Whatever the reasom, they
have produced a scheme that is
compietely un-workable!

We stock over 6000 different
small electronic components,
which now carry three different
rates of VAT!! In addition to that,
on many items we cannot even get
a reliable definitiocn of what rate
of VAT they carry. Some of us
recently had a meeting with
Senior Customs and Excise
Officials and already many of the
rulings they gave us have been
turned upside down. When one- of
our members asked them if we
could assume that, if we were
charged 25% VAT by our sup-
pliers, that this was a reliable
indication of what we charged
our customers, we were told “no it
has nothing to do with i, you must
make up your own mind what you
charge’!

To try and werk this Iudicrous
scheme we would need far more
staff, at a time when we are hard
put to it, to pay the wages of the
ones we already employ. Even
with unlimited staff we would still
have to say to the Customs and
Fxcise, when they ask for their
money, ‘come an examine our
stock (all 6000 items) and then
give us a wriften definition of
the VAT rate on each one”.

It seems to me that Govern-
ments, whatever their persuasions
are determined to stamp out the
small business {and in the case of
your cwn Party, to take over all
the big ones) but there are two
million of us giving employment
to a further four million and
patient though we are, we have

"been mneedlessly provoked long

enough. We are now preparing to
fight back. Please bear this in
mind.—A. Sproxton (Home Radio
Ltd).
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PRODUCTION

LINES

HEATSINKS
Conventional high performance heat-
sinks are large and heavy, but where
size and weight are of importance,
the Redline series of heatsinks
provides an efficient economical
alternative. They comprise an
assembly of twisted vane surfaces
mounted on a tubular heat pipe
thereby combining the advantages
of both.

Typical of the series is the L2220
heatsink which is 200mm by 60mm
and weighs 60gm. It accepis two
TO-3 devices and has a thermal
performance equal to that of a
conventional heatsink three times
its weight. Information is available
from Redpoint Associates Limited,
Lynfton Road, Cheney Manor, Swin-
don, Wilts SN2 2QN.

TOROIDAL CORES
TMP Electronic Supplies inform me
that they can supply a complete
range of toroidal cores for making
your own transformers.

All toroidal inductors are highly
self shielding, most of the flux lines
are contained within the_ toroidal
form thereby keeping the flux density
essentially uniform over its entire
magnetic path. Stray magnetic fields
have little or no effect on toroids. ltis
seldom necessary to enclose toroids
in a screened can to prevent feedback
etc, hence multistage filters and
amplifiers can be built using them
without the worry of coupling be-
tween them.

These cores lend themselves easily
to use on broadband RF transformers,
winding primary and secondary
bifilar or trifilar, thereby obtaining an
Impedance ratio transformation and
are particularly effective in interstage
applications. The ordinary slug tuned
coil can be used in conjunction with
a toroid by connecting them both in
series, this way the high Q" of the
toroid coil and the convenience of the
slug tuned coil are combined.

Further information and prices
may be obtained from TMP Electronic
Supplies, 3 Bryn Clyd, Leeswood,
Mold, Clwyd, CH7 4RU, North Wales.
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DATAMATH il

In case you thought the write-up on
the Texas Instruments calculator
seemed a bit strange, the photograph
showed the sophisticated model
SR-50 while the text described the
T1-2500 H. In addition, the address
we gave was of the Bedford piant.
The European Calculator Division is
based at 765 Bath Road, Slough SL1
4AD, Berks. OQur apologies . ..

ORGAN KITS

A. Marshall and Son (London)
Limited (Depf. P.W.) of 42 Crickle-
wood Broadway, London, NW2 3HD
tell us that they are now able to
supply kits of parts (less cabinet) for
the P.W. Easybuild Organ. Send a
stamped addressed envelopeto them
for full details.

HIGH-OUTPUT CASSETTES
FROM 3M

A new range of medium-priced low-
noise, high-output casseites from
3M is claimed to give an improvement
of up to 9dB in high frequency
response over standard cassettes.
Scotch New High Energy cassettes
feature a completely new gamma-
ferric oxide tape, not a cobalt tapé as
employed in previous Scotch High
Energy cassettes. The uniformity and
size of the acicufar (needle-like)
crystals is very accurately controlled
during the manufacturing process,
and this, together with binder im-
provements, has enabled a high
density coating to be produced with
optimum surface finish, resulting in
extended high frequency response.

The cassettes, available in C45,
C60 and C90 versions, have 3M's
exclusive Posi-Trak back coating for
smooth, even winding and improved
speed regulation (less wow and
flutter). They are manufactured under
clean-room conditions and are
ultrasonically sealed to exclude dust
and other frequency-robbing con-
taminants. Ultrasonic welding, says
3M, assures virtually stress-free
construction, and this technique,
coupled with Posi-Trak freatment,
produces cassettes which are highly
resistant to jamming under normal
play or rewind conditions. 3M Lid.,
380-384, Harrow Road, London, W9
2HU.
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Number 52

T is only a few years since the first IC audio
I power amplifiers were introduced, yet now we
have quite a wide variety of types and devices
becoming available which will handle higher power
levels. The TDA2020 device from SGS-Ates is thought
to handle more power than any other IC audio
amplifier, having a rating of about 20W into a 4Q
load. However, it is not only the high power handling
capability which renders the TDA2020 especially
attractive. The device incorporates a new type of
short circuit protection which automatically limits
the dissipated power so as to keep the working point
of the output transistors within their safe operating
area. Without this protection, any accidental shorting
of the loudspeaker leads could destroy the device.
In addition, a thermal shutdown system is included
which limits the maximum junction temperature to

135°C. Therefore a large margin of safety in the’

size of the heat sink is not required, as the risk of
thermal runaway, which is found in discrete power
amplifiers, does not exist. Special attention has also
been given to reducing the ‘thump’ noise at switch-
on and to eliminating cross-over distortion.

PACKAGE AND HEAT SINK

The TDA2020 is encapsulated in a normal 14-pin
quad-in-line package, with a copper insert fitted into
the back. This insert must be clamped so that it is
in good thermal contact with an external heat sink.
Heat transfer is best assisted by means of a thin
. layer of silicone grease or preferably one of the

special heat conducting mixtures containing a sili-

cone grease and a metal oxide.

A plastic spacer is supplied with the TDA2020 for
spacing the bolts which attach the external heat sink.
Various forms of heat sink are possible, but if
_ maximum power is required, the thermal resistance
of the heat sink should not exceed 6°C/W. The
thermal resistance between the chip and the copper
insert is less than 3°C/W, so if the power being
dissipated in the device is 10W, the temperature of
the chip is 9X10=90°C above the ambient tempera-
ture. On a hot day this may be around 30°C, so the
chip temperature is then about 120°C, fairly near
to the maximum value of 135°C.

The copper insert is connected electrically to the
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SGS-Ates TDA2020 POWER AMPLIFIER

silicon substrate and care must be taken to ensure
that the heat sink in contact with the copper does
not touch any point of the circuit other than the
negative supply line.

CIRCUIT

The TDA2020, like other IC power amplifiers, is
basically an operational amplifier, as shown in Fig. 1.
The input signal is fed to the non-inverting input of
pin 7, negative feedback being taken from the output
at pin 14, through R3 te the inverting input at pin 8.
Gain is determined by the ratio of R3 to R2 and the
HF response by the value of the compensating
capacitor C5.

Unlike the circuits employed with most audio
power amplifiers, the recommended circuits for the
TDA2020 do not employ a capacitor between the
output terminal of the device and the loudspeaker.
The absence of any large capacitor, therefore, en-
ables a much more compact unit to be built. The
omission of this capacitor, however, makes it neces-
sary to arrange that the quiescent potential at the

e < 420V
C3 c5
Q-pF 47pF
cl A
O uF ~
7 4 or 8N
input °—ll 1 9 b Icudsg;’:\ker
TDA2020 S
2
8 5 3 cs
220k 220k
> WA L1
R2 <

6-8k§

_L R4
* RE:
0-68LF ! O
L><—2ov
s Woi2

Fig. 1: Circult configuration for a single channel high power amplifler,
utillsing the TDA2020.
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output {pin 14) is at earth potential, or a steady
current would pass through the loudspeaker. There-
fore, in the circnit shown, balanced positive and
negative supplies are employed, since the guiescent
output voltage is mid-way between the power supply
lines.

The absolute maximum voltage rating of the
TDA2020 is +20V. Although higher voltages are
likely to damage the IC, it will operate quite cor-
rectly from supply voltages down to +5V. The varia-
tion of the maximum output power obtainable from
a typical device with the supply voltage is shown
in Fig. 2. A stabilised supply of +17V is used to

402 load

20 -
15 o
g 802 load
[
3
4 10
o
s }
=
=]
(¢]
5 4
o !

T T T 1
+12 114 +16 *18 *20

Power supply (V)

Fig. 2: Graph of maximum.output power plotted against supply voltage
for the TDAZ020.
obtain 20W RMS into a 4} loudspeaker at 1% THD
(even if the input is a sine wave). Alternatively, 13W
RMS into an 80 load can be obtained by using a
smalier heat sink and the higher impedance speaker,
If a +15V supply is employed, every TDA2020
. device is guaranteed to deliver 15W BMS into a 4
load at 1% THD. At lower power levels, less than
about 8W, the distortion: does not exceed about 0:2%
and at most frequencies is about 0-1%.

STEREO OR QUADRAPHONY

Two of the amplifier circuits shown in Fig. 1 can
be employed in a stereo system, but RZ and C2 of
the two channels should be replaced by the network
shown in Fig. 3 to form a balance control. If desired,

TWF
II iﬁ\" Pin 8
] (1st amplifier)
4.7k
(balance control)
Y ll Pin8
- TS 3.9k (2nd amplifier)
w014

Fig. 3: A stereo amplifier can be made using two of the circuits shown
in Fig. 1 with the pin & connections replaced with the above network,
The feedback resistor R3 remains connected to pin 8.

a common heat sink may be used for both of the .
devices.

Four TDAZ2020s can also be utilised in a quad-
raphenic system, thereby taking full advantage of
the circuit simplicity. The only electrolytic capacitors
reguired are those in the power supplies. A common
heat sink may be employed for all four channels,
although it must obviously have a smaller thermal
resistance than the heat sink required for a single
channel amplifier.

‘'36W CIRCUIT

A single channel 36W cdrcuit employing an 80
loudspeaker is shown in Fig. 4, This type of circuit
is known as a ‘bridge’ or push-pull amplifier and
requires two TDA2020 devices. The input signal is
fed to the inverting input of the left-hand amplifier
and to the non-inverting input of the right-hand ampli-
fier. Thus, as the output voltage of one device rises,
the other falls, and one obtains twice the voltage
swing across the loudspeaker, than would have been
obtained with a single device.

Available from  Chromasonic Flectronics (for
£3-90 inc. VAT and p/p) and other distributors.

) AW AW l‘
c2 " R3 R6 cbH
47pF 300k 300k 47pF
C1 c7
C+68uF \1 4 to 80 0:688LF
._I I__W" 8 3 loudspeaker 5 118 »VV\,__I
R1 R8
10k oM ﬁ:ZL 14710 10k
7 q 12 ) 12 3 7 AR
5
ot C3 C4 b 5 I
B -[- OF OALF T R7 C6
input Om——dg 10k 10k O-68UF
g R4 RS 4
1 1
7 7

L’ <—20V

Wo15

Fig. 4: Circult dlagram of a 36W single channel amplifier using two TDA2020 devices in a bridge circuit.
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J-DIP )
OSCULATOR

F.G.RAYER G30GR

THIS DDO serves the same burposes as the usual

type of grid dip oscillator. Its principle usage is

in determining the resonant frequency of a tuned
circuit but it can also be used to find unknown values
of inductance and capacitance. It employs plug-in
coils, having four ranges which cover from 3MHz to
50MHz. This includes frequencies for which a DDO
will usually be needed, such as checking multiplier
stages and other amateur transmitter circuits, or
the resonant-frequency of aerials, etc.

-
+9V
Tri
MPF 102
d
S
FKOI5 100k S

Lo

A
Fig. 1: Schematlc diagram of the draln-dip oscillator.

The circuit is shown in Fig. 1, and by using centre-
tapped coils it is possible to dispense with the need
for any RF choke, which may cause dead spots or
reduce efficiency on some frequencies in certain cir-
cuits. In fact the upper limit at which the circuit
will continue to function depends largely on Trl; in
this case it was near 100MHz. However, at VHF
VC1/2 becomes rather large and if there is much
need for these frequencies it is better to employ a
VHF dip oscillator.

SENSITIVITY

The circuit is designed to give a generous meter
indication. The meter is employed in a bridge cir-
cuit with Trl and R2 in one side and VR1 and R3
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in the other side. It was felt that this provides ade-
quate sensitivity without calling for a microammeter
as the indicating instrument or a meter amplifier.
In operation, VR1 is adjusted so that the meter
reads about half-scale. The insirument is held so
that L1 is coupled to the resonant circuit of the
equipment. Coupling is tight when L1 and the equip-
ment inductor are side by side or end to end on the
same axis, and falls as L1 is moved away, or turned
at an angle. With L1 near the equipment inductor,
the dip indicated can move the meter completely
to the zero stop. However, such tight coupling is
normally avoided as the accuracy of frequency read-
ings is then reduced.

The usual procedure is to find approximate res-
onance by putting L1 quite near the inductor then
moving the DDO away a little. Readings also depend
on the Q or loading of the circuit under test, the
frequency, type of coil and other factors. In the case
of inaccessible ooils, it may be better to make
a link with a few turns each end, placing one loop
pear L1 and the other on or near the equipment
coil.

INDUCTORS

Each coil is centre tapped and wound as in Fig. 2.
The windings are as follows: : :

(1) 50-20MHz. 10 turns of 24SWG enamelled wire.
(2) 32-12MHz. 20 turns of 24SWG enamelled wire.

(3) 12-5MHz. 50 turns of 34SWG enamelled wire.
(4) 83MHz. 90 turns of 38SWG enamelled wire.
Centre ____1 Seen from
tap T > pin end
= [ 6
o | — 5 %o
c o > Fig. 2: Each of the four
6 2%e ° colls required is wound
oo as shown here.
% nid? ?
[Tl
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There is no need to employ these exact gauges of
wire. It will be noted that three coils will enable the
3-30MHz range to be covered, if this is adequate
coverage,

Turns are close wound beginning as near as pos-
sible to the threaded end of the formers. The ends
can be secured with adhesive or cotton and may
run down ocutside, as in Fig. 2. Alternatively, small
holes can be drilled in the formers, so that the leads
pass down inside, emerging through further holes
near the appropriate pins. The coil formers must be
fitted in a holder when soldering to the pins and
should be left in it until the pins are cool.

CONSTRUCTION

The case is made by taking a sinéle 8 X 3in.
flanged universal chassis member and clipping out
90 degree sections from each flange, 1in. from the

Tri
Ieadouts
Coil hold ? ¢
oil holder
4 A:i:_@'ic Frol7

vCz2

Bracket

Battery

Fig. 3: layout of components on the front of the case. A corresponding
photograph of the oscillator is shown at the right.

ends. The member is then bent across here, to form
a flanged, open box 5, X3X1L4in. in size. A sharp
bend is obtained by gripping the metal along the
required bending line between pieces of wood in a
" vice.

The ganged capacitor, meter, S1 and VR1 are
positicned as in Fig. 3. The capacitor is fixed with
three 4BA bolts. One holds the bracket shown, which
keeps the battery in position. Ordinary washers or
washers cut from the same thickness metal are put
under the capacitor at the other fixing positions.
Slide switch S1 occupies a slot and is held with two
boits. A separate switch is more convenient than
incorporating one with VRI1.

Practical Wireless, August 1975

" A 3lead transistor holder was used, mainly as a
simple means of trying alternative transistors. The
MPF102 seemed most generally suitable but the
MFP105 and 2N5459 were found to be satisfactory.
The Source tag is soldered to VC1, or has a very
short lead here, and this secures the holder. Solder
C2 and Rl to the Gate tag and connect the Drain

tag to VCI as in Fig. 3.

The battery should fit between the meter and
flange, with VR1 and the bracket at the ends, as in
Fig. 3, and its connectors must not be able to touch
the metal.

CALIBRATION

The dial with four scales is fixed with adhesive and
a Jin, diameter disc of thin Perspex was prepared
with a washer or tank cutter, scribed with a line, and
fixed to the control knob with three screws.

_ €t O0-01uF disc ceramic ﬁ
A 16% C2 100pF tub. ceramic

CORR. 2T VY VRM 5000 linear pot, .
 VCH2 176+ 176pF (Jackson type OD) -~ .

. Miscellaneous ~ = : ok
< Trt, MPF102, with socket. M1, tmA meter, Stonfeff |
< switch. Knobs (2} and dial (see text). Alamifum
" -box approx, 5 x 3 x 13in, Coll formers (4), mithetgre
8 pin, without corés (Denco). BI9A valvelioldar,

o Wire ior coils,

‘.l‘e,)..
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Finjshed oscilfalor with set of
colls_covering 3 fo 50MHz. No
pores are fitted to the coil formers,
If any adusiment is foand necess-
.ary. to. the number or spacing. of |
the turns on a cofl this must be -

If VR1 is set for about half scale on the meter,
this should do for most of the band. Readings will
tend to fall off near the extreme HF end of the
coverage provided. When a short wave receiver
_covering up to 30MHz is available, place the DDO
near a wire attached to the aerial socket and tune
it to various frequencies, as indicated by the re-
ceiver S-meter, or BFO. These frequencies can then
be marked on the DDO -scales. If necessary, tune up
and down to make sure a harmonic response is not
being obtained with the receiver. A calibrated ab-
sorption wavemeter may also be used for calibra-
tion. There will be no ambiguity in frequency read-
ings due to harmonics with this form of wavemeter.

When checking the frequency of a circuit, avoid
unnecessarily tight coupling. This will pull the fre-
quency of the DDO, so that a less accurate reading
is obtained. Where iransmitter multiplier stages or
other circuits are tuned up with no power applied,
bandswitches must be in the appropriate position
because the resonant frequency will be influenced by
stray capacitances thrown across the circuit.

If the design of equipment results in the DDO
coil being very near metal parts and inductors other
than that being checked, so that no definite indica-
tion is readily obtained, it is better to employ a
coupling link, as described.

FINDING INDUCTANCE

It may be necessary to check the inductance of
unknown short wave coils, or to wind coils to some
wanted inductance. The inductance of a winding can
be found with reasonable accuracy by connecting a
known capacitance across the winding and determin-
ing the resonant frequency of the combination with
the DDO.

A 100pF 1% silver mica capacitor can be used,
and the inductance L in #H can then be found from
the following:

_ 25330

~ 100xF?

F is the frequency in MHz, as found with the
DDO. For example, assume resonance arises at
10MHz. Then 25330/100 X10X10=2-53uH.

FINDING CAPACITANCE

By placing the unknown capacitor across a known
inductance, the same method can be used to deter-
mine the capacitor value. This may be useful with

capacitors with obliterated markings, or to find the

value of variable capacitors or trimmers.
36

made symmeleically ~about- the
. cenfrelap. -

A 5uH inductor is convenient and can be wound on
a lin. diameter former using 24SWG enamelled wire.
Wind six turns closewound leave a space of lgin,
and wind a further six turns. The ends are each lin.
long, If maximum accuracy is required, the induc-
tance can be modified slightly by increasing or re-
ducing the space, checking resonant frequency by
the formula given.
The value of the unknown capacitor C in pi' can
now be found from:
__ 25330
T 5XF?

F is the frequency in MHz, as before. For example,
suppose resonance arises at 10MHz. From this,
25330/5 %10 X10=>50-6pF.

A check by these means will show the value of a
capacitor or inductor with enough accuracy for
most purposes. For maximum accuracy, the capacit-
or or inductor forming the standard should be of
close tolerance and the resonant frequency checked
with a finely calibrated receiver, tuned to the DDO.

CQ! CQ! CQ! CQ!

INFORMATION WANTED

...service manual or circuit diagram for a Grundig Prima
Boy. Will refund postage after I've photo-copied it.—Eugene
De Mello, P.O. Box 295, Zanzibar.

...circuits to build a VLF 3-30kHz L.F 30-300kHz converter.—
C. Mahoney, 37 Camp Place, Callander, Perthshire, Scotiand.

...buy or borrow circuit details of Bendix RA10, P.W.
September 58, R101-B {ARN-6); source for PU head Cosmo-
cord GP19 or similar; surplus conversion manuals Nos.
2 and 3.—A.D. Besford, G3NHU, 49 Blake Road, Gt. Yarmouth
Norfolk.

...loan or purchase handbook for Lafayette HA-600A
receiver.—B. Harvey, 114 St. Nicholas Drive, Wybers Wood,
Grimsby, South Humberside.

...article on DX'ers Processing Unit from P. W. dJuly
1972.—W. E. Philpott, Russell House, East Cliff, Rye, Sussex,
TN31 7LP.

...information and circuit diagrams on modified No. 19
set and B44 Mk. 3.—J. Apolio-Ofuoch, Comm. Dept. E.A.P.L,,
Box 151, Kisumu, Kenya.

...buy or borrow any info. on Avo electronic CTa8, especi-
ally opv valve.~P. Saunders, 13 Pulteney Gardens, Bath,

_..circuit or info on micro voltmeter model No. 10B serial
No. 503 {U.S.A.)—F. Higgins, 4 Rural Cottages, Shrawardine,
Shrewsbury.

...gen required on manufacturer/importer of Sonora tape
recorder. Also cct. diagram required.—K. D. Halliday,
145 Wenlock Road, South Shields, Tyne and Wear.

Practical Wireless, August 1975
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GOING BACK...

The Fultograph

IRST, I would like to say a
Fsincere “thank you” to all
] those readers who have
written to me with information on
the “Fultograph”. I am at present
compiling an article on this
fascinating machine and hope to
publish it in the near future.

A ghop for us

RECENTLY received a copy
I of the Tudor Rees (Vintage

Services) catalogue and was
. pleasantly surprised on opening
it to find vast lists of vintage
radio books, service manuals,
magazines and equipment offered
for sale.

If you are keen on renovating
vintage receivers, buying spare
parts or complete models, then
this is the catalogue for you.

Tudor Rees has a shop at 64
Broad Street, Staple Hill, Bristol
BS16 5NI, and as you can see
from the photograph it’s pretty
well stocked.

g o

COLIN RICHES

- Tudor tells me that he has
always been interested in radio
and electronics from his school-
days (he’s now 31) so was
brought up on valves and the

_early days of transistors (yours

truly can remember paying £1
for a ‘“red-spot” type). He was
an apprentice at the local air-
craft factory and worked there
with “things electronic”. After
leaving that, he spent approxi-
mately seven years at the Bristol
University as an electronics tech-
nician—but with transistor tech-
nology becoming “integrated cir-
cuit” technology, he realised he
was fast becoming bored with the
work as it was, to him, more
maths than electronics and all the
“mystery and mystic”’ had gone.

Owning a vintage car (1937
Chevrolet) and belonging to
various vintage clubs, Tudor was
often asked by people to repair
old car radios ‘
jobs). After the first one, he be-
came hooked—valves and com-
ponents he could see! Marvellous!
His repairs to vintage sets soon

Mr. Rees’ ‘Aladdin's Cave’ of vintage radio equipment.
Practical Wireless, August 1975
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(valve/vibrator -

moved into the domestic field and
he did jobs from his home until -
demand became so great he
opened his shop.

The business is now in its third
year and Tudor says he’s “touch-
ing wood” that it will continue to
flourish. He comments, ‘““There
are easier ways of makmg’ a
living, but not so many that are
so interesting! Every day there
is something new and the old
designs were so clever!”

He tells me that it really is a
form of nostalgia to him. Nostal-
gia from the days when as a boy
he built radios on wooden bases
using old Practical Wireless cir-
cuits and using 2 volt battery
friodes, etc. (bring back the
PM2!). It’s also nostalgia from
the golden days of radio, when
British wireless sets were British
made—and good.

Personally, Tudor Rees now
collects early American wireless
sets of about the 1930s, the Scott,
McMurdo, etc.

His shop stocks most equipment
from 1920-1950. He literally gets
asked for almost anything from
this period and says that there
is quite a demand for the early
1930°’s mains radios. Also, almost
everybody he speaks to asks for
crystal sets.

Qtatélngue

The catalogue gives a good in-
sight into the kind of gear for
sale in Mr. Rees’s shop and he
tells me it is his intention to
offer a full service to the vintage
radio collector and enthusiast.

If you would like to have a
copy of the catalogue send 40p
plus 7p to the above-mentioned
address. If you wish to contact
the shop by telephone, the num-
ber is Bristol (0272) 565472.

Bid pou know ?

N 1926 an Aberdeen court
I imposed fires of £2 -each on
two wireless “pirates.”

The Sheriff, or magisirate, was
told by the prosecution that fines
of £10 had been imposed for simi-
lar offences “south of the border.”

The Sheriff replied that heavier
fines might be required to bring
Englishmen to their senses but he
hoped the Scotsmen, with their
appreciation of the value of
money, would come to their
senses through the imposition of
a much smaller fine!
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! @ VIDEOTAPE RECORDING

Videotape recorders intended for the domestic
and educational markets are now available. To
handle such machines it is necessary to under-
stand the specialised circuit technigques used
and the mechanical arrangements. This is the
first part of a new series.

@ THORN 9000 CHASSIS

Thorn's new 9000 chassis, built around the PIL
colour tube, employs much novel circuitry in-
cluding the Syclops combined line-output/
power supply circuit. How-this and the rest of
the circuit works will be explained.

® OVER-VOLTAGE PROTECTION -

With the advent of solid-state chassis using
stabilised power supplies came the need for
over-voltage protection, to prevent the h.t. of
e.h.t. rising excessively in the event of a fault
in the regulator circuit. This guide covers many
different circuit techniques.

@ ELECTRONIC LOGIC

Many will already have come across logic

circuitry; those now plunging into the peculiar-

ities of Ceefax/Oracle decoding will shortly

have to do so. Our guide, mainly in diagram-

matic form, covers the various logic elements.
g
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tion described in Part 2, may nevertheless wish

to build a function generator. These readers
can make a number of simplifications to the design,
without impairing the performance more than their
lack of instrumentation dictates.

READERS not having access to the instrumenta-

1o ‘VKV I
R84
=AM~

R85 period

R86

CO oo R87

S8 oA

R83 r88

i

5k RE9

RS0

Jo T~

1 3 R4 ~
8038

qu% 2
S,

il 12

i RE2
81k
c7

- -15v

& . 0
WwO37

Fig. 10: Circuit diagram of the main generalor section of the simplified
D:g:tal Waveform Generator.
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John Smith C EBPART THREE

Consider the circuit diagrams shown in Part 1. The
decade switching is unnecessary because calibration
inaccuracies make S3 and S4 virtually ineffective.
Therefore the first simplification made is to dispense
with these two decade switches and employ the
coarse steps given by Si only.

Secondly, it is unnecessary to have two separate
banks of resistors. Without instrumentation to select
these resistors the up and down strokes of the
friangular waveform cannot be made symmetrical.
Therefore pins 4 and 5 of the 8038 are linked
together and a single-gang nine-way switch is em-
ployed instead of the more expensive twin gang
anit.

If desired a “fine” adjustment may be incor-
porated using a 5kQ potentiometer (VR6) in series
with the switch (see the simplified function generator
diagram, Figs. 10 and 11).

Thirdly, the removal of the decade switches means
that the LED indicators are unnecessary, and these
are dispensed with.

Finally, the sine purity potentiometers VR1 and
VR2 may be omitted as they have very little effect
on the waveform. The rest of the circuitry remains
the same, but as a consequence of the simplifica-
tions outlined, a very much smaller case may be used
to house the instrument.

In the simplified circuit diagram shown in Fig. 10,
capacitors Cl to C7 have the design values shown in
the early components list, but the front panel should
be differently marked. As there are no LEDs to
indicate the decimal places, the range switch must
be marked thus: Range 1: X1 second; Range 2:
X 100mSec; Range 3: X10mSec; Range 4: X ImSec;
Range 5: X100xSec; Range 6: X10pSec; Range 7
X 1uSec.

Of course range seven is no more accurate in this
design than it is in the earlier model.

COMPONENTS

Where marked with the same component number
the same component as shown in the first components
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+15V AW 0368
R65 R67 R70
1k 2:4k 200
L : _ Fig. 11 : Circuit diagram of the Differen-
3 > 4 Tra tial amplifier used in the simplified
BC214 Rg,‘( Digital Waveform Generator.
R60O whm C11 P
68k wp {OpPF Tr2 R72
BC184 1k
DC
- : : R73
Function @ R66  VR4< Shift 800
6-8k 1k
Tr1d Sk
BC184 R74 L
100 Qutput
| e : 5
110 s6
RS2 R75 Attenuator
| Rgsé ;RSQ
R61 R76
Tr3 12k 2k
10k BC184 ] b
R77
) % )
2 .
R62 | attset R78
47K R63 . 1
560
R79

—15V

list is used. The components which differ or are
added are:
38 Single-pole nine-way switch.
S9 Single-pole seven-way switch.
R82 81k
R83-R91 5kQ resistors (10kQ-+10kQ in parallel).
R92 1100
R93 1-2Kk0.
VR5 2-5kQ.
VR6 5kQ.
The unnecessary components are: R1, R6 to R59,
R68, VR1, VR2, VR3, S1, S2, $3, 54, C12, D1, D2, D3.

PERIOD VERSUS FREQUENCY

This simplified signal generator design is calibrated
for period in the same manner as the more accurate
instrument described in Part 2. However, some
readers constructing the simplified instrument may
prefer to have switched frequencies as an alternative
to period calibration. The changes required are quite
simple. First the range switch must be marked thus:
Range 1: X0-1Hz; Range 2: X1Hz; Range 3:
X 10Hz; Range 4: X100Hz; Range 5: X1kHz; Range
6: X10kHz; Range 7: X100kHz.

Switch S8 now becomes a multiplier giving 100,
200, 300, 400Hz etc. up to 900Hz. VR6 cannot be used
in this arrangement and must be replaced by a link.
Secondly the multiplier switch S8 must be wired with
different values of resistor as shown in Fig. 12 to
give the preselected frequencies. As with the pre-
vious design use of the 8038BC will give much higher
accuracy and better waveforms than the cheaper CC
model.

USING THE FUNCTION GENERATOR

When using the function generator it may be con-
venient to convert from period measurement to
frequency. The relationship between period (p) and
frequency (f) is given simply by f=1/p.

Table 1 gives this relationship for the first two
significant decades in the form of a four figure num-
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ber. To use the table find the row given by the first
decade and the column given by the second decade
and multiply the four figure number by the appro-
priate factor. '

For example, if the decade switches are set to 3,
6, 0 on range 4 (3-6mSec) the frequency is 277-8Hz
(divide. the number appearing in row 3, Pl, column
6, P2, by 10).

Alternatively if a particular frequency is required,
1-8kHz for example, look for the nearest frequency
given in the table; 1818 in this case. 1-818kHz is
obtainable on Range 5 with the decade switches set
to 550. To produce a frequency nearer to 1-8kHz the
third decade switch must be used. In this case it
gives steps of 3-2 (1818—1786) /10, therefore five or
six steps on this third decade are necessary to obtain
1-8kHz.

It must be remembered that the third decade
lowers the frequency set by the first two switches.

+15 volts
1 20k 30k
1?1 - e O\ oy W
A 2 12k 13k
4 and 5 > yyy AN
3 12k 47k
o— v
4 1k 15k
o M ~AAN-
5 10k
o —AN-
S8 g 68k 33 18Kk
o M M NN
7 5k 43 2k
o AN AM— AW
8 s 51 11k
o AMA——A—— N
) 43K 56 12k
o M AN~

Flg. 12: Values of resistors to be wired to the multiplier switch 58 are
shown here,
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TABLE |

(7]

Pl i 0 I 2 3 4 5 6 7 8. 9
| | 10000 9091 8333 7692 7143 6667 6250 5882 5556 5263
2 | 5000 4762 4546 4348 4167 4000 3846 3704 3571 3448
3 | 3333 3226 3125 3030 2941 2857 2778 2703 2632 2564
4 ' 2500 2439 2381 2316 2273 2222 2174 2128 2083 2041
5 2000 1961 1923 1887 1852 I8I8 1786 1754 1724 1695
6 1667 1639 1613 587 1563 1539 515 {493 1471 (449
7 1429 1408 1389 370 1351 1333 1316 1299 282 1266
8 1250 (235 1220 205 1190 1176 (63 1149 1136 1124
g | 1111 1095 1087 1075 1064 1053 1042 1031 020 1010
Range I: =-10,000 to give Hz

Range 2: 1,000 to give Hz
Range 3: =100 to give Hz
Range 4: -=10Q to give Hz
Range 5: -=1,000 to give kHz
Range 6: =100 to give kHz
Range 7: =10 to give kHz

P3 Thethird decadelowers the frequency in roughly equalsteps. For example,
at Pl and P2 setting of 18, P3 reduces frequency in the steps 1019,
1018,1017, etc.

With a little practice the use of the table for con-
verting period to frequency or frequency to period
settings is quick and accurate.

USING SINE WAVES

Apart from their use as a signal source in the de-
velopment of circuits, sine waves are invaluable for
gain-freguency plots of amplifiers. In the case of an
audio amplifier a set of characteristics may be plotted
showing level response, maximum bass/treble
response and minimum bass/treble response.

The fine adjustments possible using the three
decade switches makes the gemerator admirably
suited to plotting the characteristics of scratch filters,
or indeed any other kind of filter working in the
0-1Hz to 100kHz range. ‘

A further use is in the gain—phase analysis of
general feedback amplifier design for stability.

USING TRIANGULAR WAVES

The triangular waveform can be very useful in
the investigation of trigger levels for devices like
Schmitt trigger circuits, logic circuits, pulse genera-
tors, etc. At low frequencies it provides a slowly
rising ramp where time and voltage are related. Such
a waveform can often be most useful in general
circuit design where linearity is important.

The triangular waveform can be used for investi-
gating intermodulation distortion. When examining
an amplifier with sine waves, deviation from linearity
does not show up very well and with square waves
not at all. However, providing there is no distortion
due to frequency limitations, deviations from
linearity shows itself most clearly on triangular
waveforms.

It is well known that non-linear characteristics,
such as a diode, can be used for demeodulation or
frequency changing simply by applying two signals
and wusing the resulting sum and difference
frequencies generated. Similarly, if a multiplicity of
frequencies are applied to an amplifier which has
non-linear characteristics sum and difference (inter-
modulation) components are produced. This is why
‘some inferior amplifiers can pick up interference
from powerful radio stations.

Great care must be exercised in testing to ensure
that frequency limitations are not causing distortion,
a factor of at least 20 to 25 must be allowed for
faithfully reproducing the harmonics.

Practicql Wireless, August 1975

For example an amplifier of 10Hz to 100kHz band-
width should be tested with a triangular waveform
of less than 4 to SkHz, 500Hz to 1kHz would be ideal.

In the case of class B output stages any crossover
or unbalance in the output amplifiers is immediately
apparent when the triangular waveshape is applied.
With these tests it is desirable to use a double
beam oscilloscope to compare input directly with
output signal, however, if this facility is not available
the linearity of the generator is good enough to
obtain useful results from a single beam instrument,

SQUARE WAVE TESTING

The square wave signal is used as a source for
testing - digital circuits such as counters, logic,
digital frequency meters, etc., but is aiso used in-’
creasingly by hifi specialists for testing audio
amplifiers.

Gain frequency plotting and linearity checks with
sine and triangular waveforms tell little about the
transient response of amplifiers. Square wave tests
are capable of showing unwanted resonances which
can spoil an amplifier’s ability to reproduce
transients, (sharply changing waveform$ such as
cymbals).

A well-shaped square wave signal consists of the
fundamental frequency plus a large number of
harmonics, which are necessary to form a precise
square wave signal. Therefore when a square wave
is applied to an amplifier it is, in effect, producing a
whole band of frequencies. This means that when
the square wave output is viewed on an oscilloscope
its shape is determined by the characteristics of
the amplifier.

The characteristics of an amplifier are investigated
by connecting it to a resistive load and applying a
small amplitude square wave signal to the input. It
is essential in this test to ensure that the input signal
is small enough to prevent saturation of any stage
in the amplifier.

- Low frequency
resonance

High frequency
resonance

(a)

500Hz

(<) (d) 500Hz

(&) S00Hz

Fig. 13: Typical square wave responses. (a) Pulse with droop and low
frequency resonance. [b) Pulse with iow rise and fall times and high
frequency resonance {(c) Effect of bass cut (d) Effect of bass boost
{e) Effect of treble cut {f) Effect of treble boost.
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SQUARE WAVE RESPONSES

The output signal will not be perfect, Figs. 13a
and 13b show the possible responses to low and
higher frequency square waves. Fig. 13a shows a
pulse with droop and a low frequency resonance,
such a resonance could be concerned with the low
frequency phase-gain characteristics of the amplifier.

Low frequency resonance is not commeon, but the
pulse will droop in any capacitively coupled ampli-
fier, as it is related to the low frequency 3dB point.
- Strictly speaking it is difficult to relate droop to the
3dB point in an amplifier, because the rate at which
the amplifier response falls towards cut off influences
the droop. However, many writers assume a single
time constant (6dB per octave) and estimate the
3dB point from the, droop that this single time
constant causes. Droop is also caused by the bass cut
control and may be used to evaluate the operation
of the bass tone circuits.

Fig. 13b shows the response to a high frequency
square wave. Here the rise and fall times are re-
lated to the high frequency response and may be
used to calculate this response if the 6dB per
octave time constant is assumed. The figure also
shows some high frequency resonance which may be
caused by the overall gain-phase respounse, alterna-
tively it may be caused by a single faulty stage in
the amplifier. Whatever the cause, such resonances
must be eliminated.

‘scope
U 150
20Hz Amp MN LS.
(a)
s T )]

Fig.14 : (a) Test set-up for producing the characteristics of a loudspeaker
in its enclosure (b) The response of an underdamped system.
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The compieted Digitsl Waves -

- form Generafor,

TONE CONTROLS

_Figs. 13¢, d, e, and f show the effects on a 500Hz
signal of the bass cut, bass boost, treble cut and
treble boost controls respectively.

The bass cut conirol increases the droop (c),
whilst the bass boost control gives a rising response
(d). However, if a very low frequency signal is used
the cut off characteristics of the amplifier causes
droop which no amount of bass boost can Lcompen-
sate.

In waveform (e) it is apparent that treble cut
gives rise to a slowly rising response. {(Most of the
high frequencies are cencentrated in the leading
gdge of the pulse). Treble boost, on the other hand
Increases the amplitude of the high frequency com-
ponents giving rise to the spikes shown in (f). In
practice the low frequency characteristics show up
better at low square wave frequencies (50 to
100Hz), whilst the high frequency effects are more
apparent at the higher frequencies. (1 to 4kHz).

The testing of loudspeaker enclosure damping can
also be carried out with the aid of square. waves. In
this test the square wave generator must drive a
powerful amplifier coupled to, the loudspeaker
through a high resistance. A resistance some ten
times that of the loudspeaker will be necessary
using an amplifier capable of operating without its
loudspeaker load. The amplifier must also be
capable of operating at frequencies below that of
the speaker resonance under test, and capable of
producting satisfactory square waves at 20 to 30Hz.

Fig. 14 shows the test circuit arrangement. A high
gain oscilloscope is necessary to see the type of
response shown. This response represents an under-
dampeq systemm where the box or loudspeaker is
resonating.

This method provides a means of investigating the
effect of various cavities and baffles using a variety
of loudspeakers. Removing or omitting the high resis-
tance will cause the amplifier to damp the loud-
speaker system (a highly desirable characteristic in
practice) which will mask the effects of acoustic
damping in the loudspeaker system.

These suggestions represent just a few uses for
the  function geneérator, there are many more.
Readers constructing the instrument will find that it
is an invaluable signal source for testing their
various constructional projects.

ERROR In the circuit of Fig. 4, Part 1, the resistor
in the bias chain of Tr3 (R61) was shown connected
to earth. It should in fact be connected to the +15V
line as indicated in the board layout in Fig. 6 Part 2.

" Practical Wireless, August 1975
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RACING ELECTRONICS

HEN aracing car goes out onto

the track, a great number of
estimates have to be made, For
example, how long the fuel will last, i
you pull the car in for refuelling too
‘quickly, you will loose valuable time.
Hyou leave ittoo late, it may run out of
petrol and you'll loose the race all-
together.

At Indianapolis, Indiana, the Gato-
rade-McLaren racing car is different—
it cuts out all the guesswork, Under
the bonnet sits an engine plus a
radio transmitter. The input of the
transmitter accepts signals from
various sensors strategically placed,
and the output is radiced back to a
computer in the pits. A printout or a
visual display tells the pit mechanics
and engineers exactly what the
state of the caris—andthe information
is never more than one second old!
The sensors are scanned 100 times
every second by the computer.

A tiny propeller in the fuel lead tells
the computer exactly how much fuel
is being used and the computer can
then display exactly how much is left.
It can also time the car each lap.

Some 14 of the car's functions are
monitored. These include the “ride
height" of each wheel, the oil and
watertemperature andtheir pressures,
forward and sideways acceleration,
manifold pressure, air inlet tem-
perature etc.

Perhaps the ultimate will be where
the driver sits on the side of the
track and ‘‘drives' the car by looking
at a tv screen which shows the track
immediately in front or the radio-
steered car via a small tv camera.
Possible, but remote.

OPTICAL COAX?

Have you ever looked at a piece of
coaxial cable and thought how much
material and effort goes into pro-
ducing it? All that copper. Now
think of the larger coaxial cables used
in professional telephone cable
systems etc. It could well be that the
coax cable will be replaced, gradually,
by plastic fibres.

A laser beam can be shone down
a plastic light fibre (like the “mare’s
tail”" displays) and the single beam
can carry some six different tv
channels or a very large number of

URUA

telephone  conversations. Good
thing about plastic fibre is that it
doesn't rot or corrode, it's light in
weight and the system isn't prone fo
electromagnetic or  electrostatic
interference.

At the University of London, one
experiment has bheen to pass signals
down a light fibre (just one) and it is
possible to “tap' off the signal any-
where along the fibre without break-
ing the plastic. A sensor—so tiny
that it can be mounted on the inside
edges of a small clothes peg, is
simply clipped anywhere along the
fibre and the signal can be heard via
the tap.

It is interesting to note that two of
the large connector manufacturers—
Amphenol and ITT Cannon, already
offer connectors not for connecting
things electrically, but optically,
Amphenol has a small “coaxial type"
plug and socket, while ITT Cannon
has a multi “'pin’’ plug and socket.

20% EFFICIENCY CELL

Anocther thing not to be taken
lightly is the new approach to photo-
cells by Bell Labs. A 5 micron thick
gallium arsenide coating is one of the
secrets which, it is claimed, assists
in the making of a cell which will have
nearly 20% efficiency. While 20%
may not sound very high to some, it
is guite an achievement when com-
paring it with the 8% efficiency of the
current silicon cell. ‘

GIVE US A TUNE!

The world of computers seems to
be a place where the smalier and
smaller gets ever more compiex.
We've reached the stage of mini-
computers which seem to have
amazing versatility when coupled to
certain other items. For example !
hear of cne application where a
minicomputer was programmed and
coupled to a suitably ‘‘voiced"
oscillator and tone forming circuits.
The net result and point to it all was
that the computer played the second
instrument in a Besthoven clarinet
duet and listeners were unable to tell
which was the computer and which
was the real man plus proper clarinet.

Perhaps schoolboys will be pro-
gramming their more advanced pocket
calculators to sing Good King

ON RECENT DEVELOPMENTS

Wenceslas outside your door at
Christmas thereby allowing them to
concentrate on the more important

" task of collecting and counting the

money. .

DIAMONDS ARE . ..

Diamonds are supposed to he a
girl's best triend so perhaps saphire
could do something for the men?
It's certainly doing something for the
giant US company Hughes Aircraft.
This company had been making
liquid crystal displays by placing
same on a hulk silicon cubstrate.
This same substrate also contained
the addressing and switching cir-
cuitry. Now, Hughes is building the
display but using a saphire substrate.
Better yield and isolation between
elements plus simpler processing
are some of the advantages. A
10,000 element display has heen
fabricated using this type of substrate
and it measures only one inch
square. Rumour has it that Hughes is
now working on a 2 inch square
device.

| would think that viewing a single
element on the saphire substrate one
would see precious little.

TIE-PIN TELLY ?

Some time back | commented on a
minute calculator which fitted on the
wrist. | note that the Optel Corp. in
America has just launched a wrist-
watch which is also a calculator—
the whole lot in a single wristwatch
case. Prices quoted are hetween
500 dollars and 1,000 doliars and the
watches/calculators have eight digit
readouts and employ liquid crystal
displays. The batteries are disposable
types and should iast for a least one
year.

About time we saw the tie-pin
television isn't it?

BUG-FINDER

In the June issue we referred to the
EM] wide-band receiver as the Blood-
hound. This should have read ‘Bug-
hound.’ Our apologies.

4
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A GUIDE TO AMATEUR RADIO (Sixteenth Edition)
By Pat Hawker G3VA

Published by the Radio Society of Great Britain,

35 Doughty Street, London WCIN 2AE

112 pages 93 X 74in. (248 X 184mm)

Price 98p (£1.10inc. p/p)

S compiler of the Amateur Bands feature every month
| receive many letters from would-be listeners to the
short wave bands. One question pops up more fre-
quently than any other, “where can I get a book that explains

all the jargon | hear and read about concerning the SW .

bands?"’ “What's a QSL card?” is another favourite.

Having enjoyed the privileges of a licensed radio amateur
for more years than | care to remember | usually try to steer
a newcomer's interest towards the amateur bands! | see
no point in listening to broadcast stations, frequently
using very high power, when 1 can be talking to another
amateur thousands of miles away on gear that | have built
myself. One cannot achieve this overnight but it should be
the natural target of any short wave listener. It is at this
point that | always advise newcomers to write to the RSGB
forthe Guide!

In reviewing a book it is all too easy to list material that
one feels ought to have been included in the interests of
completeness. In the Guide this seems to me to be quite
impossible! I's all there, page after page of solid information,
ali the hieroglyphics and jargen carefully explained in much
detail. However, since this is the sixteenth edition it is
inevitable that much of the material used was already set
and the consequent saving in production costs is reflected
in the very low cover price.

For year after year the Council of the RSGB has dodged
the issue of revising the Guide and the longer it is left the
costlier will be the work involved but it will have to be done.
Reading the Guide a newcomer coulid be forgiven for thinking
that a new term ““Mc¢/s" had been invented, replacing MHz!
Even in the new material it has been persisted with. A note
to explain why it occurs at all would not have been out of
place on the first page.

There are many other inconsistencies which could be
cleared up such as the use of K, ohms, m/ohms and K for
resistance instead of Q, k2, MQ, etc. “Condenser' instead of
“‘capacitor’ in places, reference to component suppliers no
longer in business, use of metric and Imperial measurements
oncne diagram! )

Chapter One (This is Amateur Radio) answers some of the
simpler questions, “what types of licences are available In
the UK?, “how much do they cost?”, “‘are the exams difficult
to pass?" and perhaps more pertinent “how much does an
amateur station cost?”. Chapter Two (Getting Started) looks
at log-keeping, discusses the characteristics of the amateur
bands from 1:8MHz to above 1215MHz, advises on the
sending of reports, and reviews amateur equipment in a
general way. Although the PA circuit in Fig. 17 is not in-
tended to be a practical one, a blocking capacitor in the
anode circuit would not have come amiss! Chapter Three
(Communications Receivers) gets down to details on

. requiremients, leading to practical designs for a high stability
converter, a Q multiplier and the now famous RSGB Tran-
sistor Four simple superhet.

Chapter Four (Amateur Transmitters) discusses .the
usual types of oscillators found in amateur transmitting
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equipment, leading on to power amplifier design and the
problems of harmonics and parasitics, a much-beloved
subject of the Radio Amateurs Examination! CW and tele-
phony operation is followed by aerials, frequency measure-
ment and the RSGB Noviset, a low power transmitter for
telephony or CW on the 160/80m bands.

Chapter Five (The Licence Examinations) is perhaps the
most important chapter in the Guide! Details of the RAE
syilabus, which is very frightening and daunting to the
prospective candidate but need not be, a typical exam
paper, a summary of licence conditions and a table of
frequencies available to the UK amateur. Finally, preparing
and passing the RAE, some very useful advice indeed if
only candidates would heed it!

Having got a ticket Chapter Six (Operating an Amateur
Station) will assume a new significance with notes on the
Morse code, RST code, International Q code and Amateur
Abbreviations, and, very useful indeed, the list of callsign
prefixes. Chapter Seven (Workshop Practice) should con-

vince the newcomer that making one's own equipment Is

not so very difficult after all, and, very significantly, that it's
very much cheaper and certainly much more satisfying.
For some strange reason a 3-5MHz direct-conversion
receiver design is included in this chapter.

Chapter Eight (Amateur Radio Equipment) is completely
new in the Guide and quite invajuable to the would-be
purchaser of any amateur gear. A review of receivers from
the 30s to the present day runs on to transmitters and trans-
ceivers and is folilowed by an exiremely useful listing of
equipment, by make, with basic technical data. Finally,
Chapter Nine {The RSGB and the Radio Amateur) outlines
the work of the Soclety and the advantages of being a
member.

Don't worry about my trivial criticisms! it's still a wonderful
publication and worth every penny!

Eric Dowdeswell G4AR

T
. BINDERS FOR PW

. Keep your copies together

| Keep them clean I
with the

PW Easi-Binder

The Easi-Binder is attractively bound with
the title blocked in gold on the spine with
the current (or last) volume number and
year. For any previous volume numbers
please advise year and volume and a
‘separate set of gold transfer figures will be
| supplied.

t

£1-90 inclusive of VAT, post and packing
from:

t |iCarlton House, 68 Great Queen Street,
London WC2
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And now the FANE ‘SPECIALIST> RANGE

LOUDSPEAKERS OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL

Features include ROBUST CAST ALUMINIUM CHASSIS and 2” EXTRA HIGH POWER VOICE COILS
All models available in impedances of 8 ohm or 15 ohm Guarantee: 2 years

Recommended Prices inc. VAT |2fl ‘P A ) 60'
2 Ik ’ - L3 60 watts R.M.S.
12" ‘DISCO 60’ 60 watts R.M.S. Plastifiex Cone Surround. Fitted .
:.men (_:rone Surr%lnd. Fn;:ted extra ;&ﬁg‘gaoﬁ’z“" RF::Q::':::{I 2::‘:: £23 50
arge weeter one, n f
Range 50015,000 Hz —  qoeneY £24 . 75 FOR GENERAL PURPOSE PUBLIC ADDRESS

Rec. Retail Price

. 15" ‘BASS 70’ 70 watts R.M.S.
|2 ‘GUITAR 60'-’ 60 watts R.M.S. Linen Cone Surround. Frequ::cy : Reéc. Retail Price

Plastiflex Cone Surround. Alumin- Range 40-7,000 Hr. Can be used
singly but ideally TWO UNITS IN ¢
;;';:zfggt_;foggm;; EReSuen £23 o 50 A SINGLE CABINET. £33 75
Rec. Retail Price RECOMMENDED FOR ALL BASS INSTRUMENTS
DES‘G.NED FOR LEAD GU'TAR H'GH FREQUENCY
" g [ ! R f
st l;l_2 . G!JITAF 60B’ 60 watts R.M.S. HORN UNITS
inen Lone yurround.
‘DISCO 60" Frequency Range 45-9,000 Hz. -9 MODEL 910 Mk lI
Rec. Retail Price £23 5 Rating 50 ~ ; "

’ FOR USE IN MULTIPLES FOR BASS GUITAR wates with
[4 ] RA N - . recommended
POP NGE AND for th h ford filter. Rec. Price
FAST SELLING and ofF those who can afford the
RELIABLE UNITS very ‘best -there is our ringe of £16 95

 MODEL 912 Rec. rice
h .
vty " £19°50
MODEL 920 Mk 11 (as itiuso)

POP I5 127 i5w £7:70 :«%RELSCEN DO’
POP 20T t0” 20w £8-95 e
POP 25T 12" 25w £10.99| | ¥ VNS £44-96

” ; . significantly increased

:g: 50 2750w £1425| | Rec. Retail B e £47'50

55 12" 60w £17-95] | 15 UNITs  £58+70 recommended filter 100 watts
POP 60 15”7 sow £18-95 L) Roc. Retail | HPX! HIGH POWER CROSS-QVER UNIT ’
POP 70 15" 70w £19.95] L ec. ai ‘Suitable for above Horn Units Rec. Price £2-50
POP 100 13” 100w £35.95 Please send S.A.E. for leafiets on any of above ranges - Prices shown correct at {7 May, 1975
Available in impedances Distributors (Wholesale & Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS.
of either 802 or 150 Manufacturers enquiries to: FANE ACOUSTICS LTD., 286 BRADFORD RQAD, BATLEY, YORKS.
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by Eric Dowdeswell G4AR

spite. of the competition from many other

summer activities. Perhaps I ought to put
summer in quotes as snow falls to a depth of several
inches in the North! That’ll keep the lads glued to
their sets! Incidentally, because of changes to our
printing schedules you can now hold your reports to
- me until the end of the month. This ought to get
your reports into print a bit sooner after you part
with them and generally make the news a bit more
up-to-date.

Among the regular publications that come my way
is TARS TALK, journal of the Torbay Amateur
Radio Society, and one that I enjoy reading very
much. The Society obviously has a solid core of hard-
working members resulting in a healthy member-
ship. Apart from regular meetings the Society
organises coach trips from time to time in which
wives, girl-friends and children take part, thus show-
ing that radio amateurs do have a human facet, for
a short time, anyway! Those interested and lucky
enough to live in the Torbay area should contact
M. Yates, G3UIQ, 23 Waverley Road, Newton Abbot,
Devon, secretary of TARS.

There are dozens of similar societies up and down
the country so if you are unattached radio-society-
wise (ugh!) why not ask the Radio Society of Great
Britain at 35 Doughty Street, London WCI, for the
address of your local society? In the larger towns
there may well be two or three from which you
can choose. While you are at it, why not consider
getting a copy of the Society’s Guide io Amateur
Radio (16th Edition) which is a give-away at £1-10
p/p. Hopefully, my review of the Guide should
appear elsewhere in this issue.

Tim Charles (Colchester) grabbed the far end of
his 132ft aerial wire and pulled it round to form a

REPORTS from readers continue to arrive in

half wave loop on 80m, and, parallel tuned with .

500pF, was delighted to find it tuned to all the HF
bands. I feel it must have been mis-matched at times
but full marks Tim for experimenting! On 2m Tim
now has a Microwaves Module converter feeding his,
CR70A on 2 to 4MHz. He mentions some very low
power work by GBEWC on 2m, heard by Tim when
the power was just 10mW, that’s milliwatts not
megawatts! Distance was only one and a half miles
but the 8-element Yagi at EWC must have helped.
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Paul Barker (Sunderland) doesn’t intend o wear
out his bandswitch! He stuck to 20m SSB and SSTV
and found CN8HD on the latter mode. Paul praises
the conditions into the Middle East and Africa of
late on 20m, no doubt due to the change towards
summer propagation paths. Stephen Budd AS8713
(Worthing) also preferred 20m where he found KG6,
KS6 and 9N1 for comparatively rare ones. I must say
it is nice to see some people getting away from the
bedlam on 80m for the relative quiet of 20m! It
was always my favourite band and could usually be
relied upon to produce something new from time to
time.

Colin Fawcett (Oldham) reports back on to the
bands after a three-year lapse, starting off again
with an Eddystone 840 to which he hopes to add an
SSTV monitor before long. We Iook forward to your
reports in this field OM. In spite of several logs
from M., C. P. Bennett {Slough) I still don’t know
his first name! Come along OM and reveal all to us!
He’s now got a Trio JR310 and keeps his CR70A
for 160m only. Just to prove he doesn’t sleep he
reports ZI’s on 40m at 0200, VK’s on 20m at 0600
but 15m not waking up until around 1400GMT,
M.C.P. mentions the activities of one or two
DXpeditions but I'm afraid they will have been
and gone by the time you read this in print. Finally,
he reckons that KC4AF, HS5ABD and ZA3PC are
the work of a single phoney operator.

Peter Walton A9002 (Llanfair PG, Gwynedd) has
an Eddystone 358X and 87ft of wire plus a 15ft
vertical, with an ATU in between and he concen-
trated on 20m mainly. I often get requests for data
on ATU’s and as I still have a few copies of the
PW Aerial Data Chart stashed away anyone in-
terested can send me a SAE, not less than 8 x 6in.

An appeal from Mark Hill A9008 (114 Green
Lane, Castle Bromwich, Birmingham) to others of
similar age group to correspond with him. He has
an RA-1 receiver fed from a Microwave Modules
converter at 28/30MHz for 2m work, the aerial
being the halo type. Other gear includes a Collins
TCS8 and Codar T28 together with a G5RV aerial
plus a 20m dipole and a base-loaded whip. All that’s
missing are some of my log sheets and those are
already in the post! Welcome to the column, Mark.
Stephen Terry (Banbury) BRS35669 produced a use-
ful list of things heard but complained of QRM
caused by moving his QTH. For the time being he
is using 100ft of wire and hopes to get back into
the groove very soon. Another enthusiast intent on
getting the best aerials he can is Andrew Swiffin
{Cheadle) who-is in the process of erecting dipoles
for 10 to 80m. One aim is to get them as far away
as possible from his neighbour’s colour TV instal-
lation and the line time base QRM he is suffering
at the moment.
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PLEASE ADD VAT AT
CURRENT RATE

AMPLIFIERS -

Rotel RA211
RA3I§

Sansui AU2200
AU4400

Sinclair 4000

£43-95
£54-95
£49-00
£75-00
£50-00

TUNERS & RECEiVERS
Sinclair 4000 Tuner £43-95
Rotel RT222 £45-30
‘Pioneer $X434 £97-80
$X300 £75-15
Rotel 152 £71-45

Sansui )
44} AM/FM/MPX £79-95

RECORD DECKS (Ins. 50p)
Garrard SP25 Mklv £14-75
BSR MP60 £12-75
Garrard

SP25 MkIYP & C £25-45
Goldring GL78 P & C/ €56-00
Connoisseur

BDI Kit £13-25

BD2 Chassis/SAU2

SAU Arm

SCUI Cartridge

Pioneer PLI2D £46 . 59

Ii?PE DECKS (Insurance 2-00)

£85-00
£107-95

Alai CR8ID 8-track Rec,
£85-95

player
GXC82D £95-95
SPEAKERS
Chassis Speakers
EMI (Plain) 13in x8|n,
Bass unit £2-50
with Single Tweeter
{only 8 chm) £2-75
with Tweeter and Cross-
over 3,8 or I5 ohm £4-15
Type 350 Kit 15 watt 8 ohm £8-25
13in x 8in Bass unit 15 watt
8 ohm or i5 chm
8in x 5in 5 watt 3, 8 or
15 ohm
8in x 5in 10 watt
Dualcone 8 ohm .
64” 10 watt 8 ohm
8in 10 watt 8 ohm
8in 4 or 15 ohm
7in x 4in 3 or 8 ohm
Elac 64” 8 chm Dualcone
Elac Bin 8 ohm Dualcone

£1-70

£2-95
£2-65
£4-50
£2:15
£1-30
£2-65
£2-70

Elac 10in 8 chm Dualcone £3-75

Barer Group 25 12in 8 or

5 ohm
Adastra ‘Top 20" 12in
25 wate 8 or I5 ohm

Adastra 'Hi-Ten’ |0in
10 watt 8 or 15 ohm

Also 5in 8 ohm speaker
24in 8 or 64 ohm
speaker

£12-00

£8-25

£3:75
£0-95

60p

NEWMART

ELECTRONICS

WHARFEDALE SPEAKER
BARGAINS

Denton | pr. £25-35
Denton 2 pr. £32-00
Denton 3 pr. £34-20
Lintan 3 pr. £47-60
Glendale 3 pr. £63-88
Dovedale 3 ea. £44-25

- KITS
Linton 2 pr.

£20-95
£35-95
£58-50

Glendale 3 pr.
Dovedale 3

SPEAKER CABINETS IN
KIT FORM (Teak Veneer)
(Ins. 50p. per pair}
2in x 8in x 44in
£3-75

{8x5 or 7 x4 cutout)
(10”7, 8x 5, 8", 65” & 31") £5-25
18in x 11in x7 in
(8" x1” or I3x8) £6-56
£7-96

12in % I2|n x 7Ein

22in x | 4in x 74in
(127 & 3" or 13 x8)

TWEETERS & CROSSOVERS
Cone Tweeter 10 watt

8 or 15 ohm (K2006) £2-95
Cone Tweeter 3 watt

8 ohm (K2003) £1-55
Horn Tweeter 8 ohm

(K2007) £6-50
Dome Tweeter 8 chm

(K2011) £5-75
2.way Crossovers (CN23,

CN28, CN216) £1-40
3-way Crossover (CN38) £2-85
CARTRIDGES & STYLI!

D/D

Cart. Styli
ACOS £ £
GP9%1/25C or 3CS
(ster. comp,) 1-16
‘GP93/1 or 95/1
ster. Cryst. I-35
GP94/1 or 96/!
ster. ceram. 1-75
4]
1-95

1-25

GPIOI cryst.
comp.
GP104 ster.
ceram.
BSR
X5M or X5H
cryst. comp
SX6M or SX6H
cryst. ster.
SC5M ster.ceram.
SONOTONE
9TAHC or
STAHC/G
{Diam.)
3509 Magnetic
AUDIO TECNICA
ATS5
EMPIRE 999 REX
GOLDRING
G850 . 1-95
G800 [ i-9%
G80OH §-95
GB800E 3:95

1-95
2-10

- ALL ITEMS s:iézcr
MANUFACTUI
AND AVNILABILITY
‘Persaonal
Callers are
Welcome !

SHURE CARTRIDGES & STYLI
M44G 4-95 3.95
M55E 6-25 4-95
M75ED Type2 1175 8-25
M|J5E) Type 2 975 425
V15 Type 3 3225 —

MICROPHONES

UD130 50K/600 ohm
uni-dir. ball metal

uUpD147

Condenser Mic. 600 ohm
uni-dir

Cassette Stick Mic. with
R/Control

Cass, Stick Mic. with
R. control (Philips type) £2- 00

TW209 £5 -9

£6'75
£9:25

£9-50
£)-65

HEADPHONES
Rotel
RH430
RH 630
RH 700
Koss
K71t
KRD711
Ké
Ké6LC
KO7278
KO747
HYI
PRO4AA
PRO5LC
K6LCQ
Sansui SS10 £16-75
*Headphone adaptor
(lunction box) £1-75

extension lead 2ft curly £I-50

£4-75
£7-75
£11-50

£11-65
£11-65
£13-00
£14-88
£15-95
£21-95
£24-75
£29-40
£321-20
£27 06

CLOCK RADIOS

Bush CR128 LW/MW

Bush CR232 MVY/VHF

Murphy MV5600
MW/VHF

£15-50
£24-95

£22-95

Vega Signal 2 wave band  £9:95

CASSETTE RECORDERS

Bush TP66 M/Batt £15-75
Murphy BA200 M/Batt  £22-75
Bush BT8504 (miniature) £25-50
Mains Battery Cass. £15-50

RADIO CASSETTES
{Mains/Batt.)
Murphy BA209 MW/VHF £33-50

STEREO RECORD PLAYER

& SYSTEM

Hanimex HRC5050 8-track
AM/FM/MPX--Speaker£l[6-95

CAR AUDIO

Hitachi Car Radio
WM702R LW/MW  £16:50
KMI510 LW/MW/VHE £32-50

Battery Eliminators 240 in

, 7-5 or 9 voit output £3-10

2ALL MERCHANDISE FULLY GUARANTEED

Mail Order Dept IR
Belmont St, Monfonr Leeds
Eccles, Manchester.
Tel: 061-789 5268

High Quallfy
Construction
Kits, stocked
at ail branches
Send for .
catalogue!

SINCLAIR PROJECT 80
Stereo Pre-amp.
Active Filter Unit.

Z40 15 watt Amp
Z60 25 watt Amp
P25 Power Supply for 240 £5- 45
P26 Power Supply for 240 £8-45
P28 Power Supply for 260 £8-25
FM Tuner £12-95
Stereo Decoder £8-45
QI6 Speaker £7-75
IC20 Stereo Amp. Kit £7-45
PZ20 Power Kit £5-25
PORTABLE RADIOS
Meridian Mk, 11 £i2-25
Vega Sapphire £8-75
Vega YEF206 - £15-50
Selena LM/MW/FM/5SW £22-50
Murphy
B833 MW/VYHF £9:95
BAB38 LW/MW/VHF
M/Batt £18-50
MAS003 Head Set
Radio LW £7-95
Bush
YTR!65 LW/MW/YHE £22-00
VTRI27 LW/MW/YHF £15-50
VTR 175 LW/MW/VHF £13-95
YTR188 LW/MW/YHF/
25W M/Batt £31-95
BY5661 LW/MW/VHF £14-95 -
Selga 2 wave band with
leather case £5-50
CASSETTES
C40 C60 C90 Cl20
BASF
Super SM 95p I12p 170p
Low Noise — 35p 45p 55p
Philips 55p 75p 110p
Memorex 65p 79p [10p 155p
Ampex(360)45p 55p 75p 99p
Ampex
(20-204) 59p &5p 99p 135p
Chromium
Dioxida -— 99p 140p —
Casette Head Cleaner
AmpexHead CleanerDemag£l - 65
BIB Stereo Test Cassette
Cassette Racks (hold §)
Cassette Rotating Racks
(hold 20)
Cassette Carrying Case
(hold 18) £1-95
8-Track Cartridge Blanks
C40 C64 C8O
Ampex 80p 95p £1-10
8-track H/Cleaner
Demagnetiser £1-90
8-track Carrying Cases
(BIB) £1-65

TAPES

Stnd  LP
5" 55p 65p
53" 65p 86p 1-35 25p
7 80p 110p [-85 30p
ngh frequencyAmpex
5% 1-55p

I-40p
7" 2-95p

1:90p
AKAI Metal Real 7" £2:10

CALCULATORS
VAT INCLURED
Sinclair Cambridge Build £12-95
Sinclair Cambridge with
£17-95

memory
Scientific £19-95

DP Cases
i-00 20p

Manchester
30-32 Shudehill. te] 061-832 7710

4 New Market St tel 0532 42708

- Liverpool .
15 Whitechapel tel 051°236 0738

Please bnng this advertisement to obtain the benefit of these special prices
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people will be when they’re

“I MADE IT MY
Imagine the thrill youw'll feel ! Imagine how impressed::

4\'«. 3

SELF”

hearing a programme on a |

modern radio you made yourself.

Now! Learn the secrets of radio

and electronics by building Jour
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.
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 your own hands that
vow’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
Radjo and Electronics are growing
faster than they can find people to
fill the jobs! .

No soldering—yet you

learn faster than you
ever dreamed possible.
Yes! Faster than vou can imagine,
you pick up the technical know how
you need. Specially prepared step-
by-step lessons show ¥ou 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 i$ a course anyone can afford.
(You can even pay for it by easy
instaiments).

POST
TODAY FOR
EREE BOOK

' To: ALDERMASTON COLLEGE
DEPT. CPW 08, READING RG7 4PF
Also at our London Advisory Office, 4 Fore Street }
Avenue, Moorgate, London, EC2Y S5EJ Tel: 01-628 2721
Yes, I"d like {0 know more about Your course, Please send
me free details—plus your big, 76-page book 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, vou pick up the secrets of
radio and electronics.

You become a man who makes
things, not just another of the
millions, 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 you look at

what yvou have achieved. Within
weeks vou could hold in vour hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications,
because our famous courses go
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.

| cPwos

Name iy i g a5

HOME OF BAITISH IBSTITOTT OF ENGINEERING | ECHNOLDGY
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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
allowed in dgsign, you
can build an organ to
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 § octave keyboard, £250-93. x 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, £960. * 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 includes 5 x 10p vouchers or send your
own parts list, enclesing 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, Dalston Junction, London E8 (Tei 01-248
5624). g

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.

CARBON SLIDE POTENTIOMETERS

60mm Single Track including Black Knob 50p (inc.
V.A.T.), 60mm Twin Track including Black Knob 60p
(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 GU153DJ
Send cash with order to above address. Postage
and packing 15p per order. Trade enquiries
invited.

Practical Wireless, August 1975

Wwww_ americanradiohistorv.com



www.americanradiohistory.com

ON THE |

/AIR
Log extracts

T. Charles:— 80m PJS9EE TI9DX TR8DG VP2DM
40m EAI9FD HISFGP HK4DEG OA4AHV ZL1AUA
Z1L2FM 20m FGY7AE JR6QZD (Ryukyu Is. Box 377
Tokyo) 8RIAK 2m I5ARS OE4MTFA SMOERR
SPIEGM 2m via Oscar VII W2LV W30MU W4FJ

P. Barker:— 20m A6XR (G4CHP) C5AR (G3LQP)
OESCA/YK 512DT 8SK2AT (Sweden) 20m SSTV
CN8HD DL3PN HASKFU

S. Budd:— 20m A4XVFEF KGG6JAR KS6SFA 9N1MM
9XS5PT 15m VSOMB 9M2CT

M. Bennett:— 80m KP4AN PY3CIQ 40m ZI4KF
20m DU7TDP KLTUSA ST2AY 5U7TAB 7X5AB 15m
CX5BK VQ9SS/C (Diego Garcia) ZP5DE 6W8DY

P. Walion:— 80m 47Z4KB 20m VQ9F VSIMAS

S. Terry:— 20m KH6GDR KL7IEU VP2LBR VQ9P
{Mahe Is.) ZD7SD 9M8VLC

A. Swiffin:— 80m 9M2FX 20m AC3PT FR7ZW
VP2LBR VS5MC VUTGV (Andaman Is.) 4WI1ED
IM1IMM

SHORT WAVE BROADCASTS
by Derek Bell

ROM somewhere in Ireland Cpl. D. Hardman
F writes to this column requesting the times and
fregs. of the Singapore radio stations. These
are as follows: 5010, 5052, 6000, 6155, 7170, 7250,
9653, 11940kHz. The service runs 24 hours a day and
includes a VHF system. It is, however, very seasonal
here in Europe, depending on the darkness path. To
while away the hours Cpl. Hardman has an HAC
one-valver. To show what can be done with this set,
Christopher Midgley of Cleckheaton has logged:—
: Radio Jordan at 1700 on 9560
Radio Baghdad at 1930 on 9745
NHK Tokyo at 0800 on, 17855

Christopher had added 90 feet of aerial wire and
an ATU to the basic set and says the QSL cards are
rolling in thick and fast, numbering 52 at the time
of writing.

Moving over the Irish border to Drogheda, Tomas
O’Donghaille writes for information on his Koyo
KTR. Tomas says that when tuning up and down
the bands the set “oscillates”. My first thought is
that these are heterodynes caused by signals on
adjacent stations interfering with each -other. This
type of interference is sometimes called “adjacent
channel” interference and the clue to it is that when
the tuning is moved from side to side the pitch of
the interference changes. The only way out is to
have the set checked by an expert. If it is the same
on all signals then the IF stages could be unstable.

Two readers write asking for more details of the
abbreviations used in our radio hobby so T will deal
with them separately if I may. Martin Chapple of
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Leamington Spa asks for some frequencies:—
Adventist World Radio is 9670
Radio Berlin International is 7260 and 1151

These, of course, are in English and both have
many other slots for transmissions in other tongues.

B. W. Cowie of Telford is the other letter writer
and for both a short list is offered:—see box

Barry Clayton from Bristol writes a welcome letter
to tell us of a competition being run by Radio RSA
in which the listener has to log and report on RSA
transmissions on all the fregs. they use up to Nov.1st
1975. These are:— 3995, 5980, 7270, 9525, 9695, 11900,
11970, 15155, 15220, 15175, 17780 and 21535kHz. A
formidable task you will agree but if you do manage
it send the results to: Contest 75, Radio RSA, Box
4559, Johannesburg, South Africa.

Barry also takes this column to task regarding the
amount of attention given to newcomers to the
hobby. I can only say that a large percentage of
letters come from newcomers and they do deserve
help since they are the ones that ensure that the
hobby flourishes.

David Lovatt from Stoke-on-Trent is awarded this
column’s ‘Honorary gold tuning knob’! This thirteen-
yvear-old won first prize in Radio Sofia’s recent New
Year competition, and deserves our congratulations.
David writes' appealing to us to ‘“save the English
transmission of Radio Finland”. This is in danger of
being dropped in favour of a German  (language
broadcast. If readers care to write to Radio Finland
by all means do so but, whether German or English,
Radio Finland will still be there to be heard!

Now that the summer schedules frequency changes
have taken place and things have settled down we
can have an update on the week’s DX ‘Show list’
recently featured in this column. These are provided
by Gary Stevens from London and the changes to
shows noted in the previous item are as follows:—

Tues. Hungary now 2130 on 6025 and 7175

Thurs. Holland now 1830 on 6045

Sats. Israel now 2000on 12025 and 3009
Canada now 2102 on 15325 and 11855

Continuing “across the pond” the summer
schedules from Radio Canada have been received by
this column and they show a coverage from 0600
to 0800 and from 1715 to 1900 then from 2005 to
2159 on the frequencies 5995, 6100, 7235, 7290, 9685,
11855, 15325 and 17820kHz. It is interesting to hear

BC broadcast kW  kilowatt
DX long distance MHz megahertz
GMT Greenwich Mean Time Net network

metre (band)
transmitter

ID station identification m.
kHz kilohertz (frequency) Tx

Some groups of the International Q Code have
" been taken over by short wave listeners and amateurs
and their meanings adapted:—

QRG Frequency QRV Ready
QRK Signal strength QRX Stand by
QRM Interference (by QSB Fading

QSL Verification card
QS0 Radio contact
QSY Frequency change
QTH Location or address

other stations)
QRN Interference (at-

mospheric/electr’l
QRT Shut down

A good source of information for both SWLs and
listeners to the amateur bands is A Guide o Amaleur
Radio by Pat Hawker G3VA from the RSGB at £1-10
inc.
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trom overseas since it shows just how tar your

column voyages and how this hobby of our is truly
international.

Time to wrap up now I am afraid. The post this
month was exceptionally heavy so apologies to all
who were left out and best wishes to you and yours.

MEDIUM WAVE DX
by CHARLES MOLLOY

: ADIO South Africa is back on the medium
R waves following a public protest at the sus-
pension of breadcasting on this band last year.
Programmes in Afrikaans/English are transmitted
from Johannesburg on 575kHz/638kHz, from Port
Elizabeth on 1043kHz/1178kHz, and from Cape Town
~on 557kHz/656kHz. Listen between midnight and
sunrise for the All-Night Service which is broadcast
on all frequencies.

A number of West African broadcasters are
audible in the UK after dark at this time of year.
Enugu in Nigeria can be found on 1320kHz with a
programme in English at 2300 while Conakry in the
Republic of Guinea is a regular on 1403kHz after
the French stations on this' frequency sign-off at
2300. Radio Senegal in Dakar' shares 764kHz with
Sotton in Switzerland but the two are easily
separated with a medium wave loop aerial. The RNE
outlet at Tenerife in the Canary Islands can be heard
with Spanish programming after Belgium clears the
frequency. Radio Kinshasa, Zaire is on 692kHz all
night and is sometimes foumd clear of the East
German station on that channel.

Glyn Morgan (Tredegar) returns to the medium
waves after a long absence due to illness. He is
using a Lafayette HA230 connected to a 12ft down
Iead from an attic TV aerial. His first late night
session brought an unidentified Russian on 1070kHz
{Ust Kamenogorsk in Kazakhstan signs-on at ‘0000).
A MW loop is now under construction. Welcome back
‘to the band Glyn, hope to hear from: you .again ‘before
long. Fourteen year :old Peter Bouger (Kettering)
uses a very -old Bush radio with an aerial tuning unit
and a 150ft long outdoor aerial 25ft above .ground
level. ‘He reports hearing the AFN low power outlet
at ‘Heidelberg on 1304kHz and a programme in
English from Sweden on 1178kHz .at '2250. Radio
Sweden carries “Sweden Calling DXers” :on this
frequency at approxxmately 2300 -every Tuesday
while “DX Circle” is broadcast by ‘Deutschlandfunk,
West ‘Germany, on alternate Wednesdays at 1900
on 1268kHz. “DX Circle” can only be heard on the
medium waves:

N. Tayler (Sunbury-on-Thames)-has a PW Medium
Wave 'Loop but.is having some difficulty using it with
his -Pioneer :SX737 receiver -which has its own
internal aerial. A method tried by the writer is to
-attach:the receiver to the centre of:the loop so .that
the nulls-of the loop and an internal aerial coincide,
i.e., .point in the same direction.The loop and the
recéiver are then rotated together to null out un-
wanted stations, coupling between the two being by
induction.
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Harold Emblem writes again from Mirfield in
Yorkshire. With his Eddystone 730 and MW loop he
has heard CION in St. John's in Newfoundland on
930kHz, WCBS in New York City on 880kHz, Ark-
hangelsk with local identification and sign-on at
0200 and Tashkent in Uzbekistan with sign-on at
0300, both stations on 908kHz. Harold mentions that
if reception towards the east is good then Ark-
hangelsk will not be heard, a good pointer to condi-
tions. Three of the Greek Armed Forces (Yened)
low power stations have been heard recently by the
writer during the evenings. Kavala on 1355kHz was
logged at 2115 with news in English with unidentified
parallel outlets on 1301kHz (Serrae off frequency?)
and on 1291kHz. The transmission on 1301kHz was
heard until sign-off at 2200 GMT.
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Sinclair Scientific kit

Britain's most original calculator — e f— R TS —-«l

now in kit form i i
The Sinclair Scientific is an amazing calculator.
it offers logs, trig, and true scientific notation
over a 200-decade range —features normally
found on calculators costing around £56 or
more.
Yet even readylbuilt, it costs amere £21.55
(including VAT).
And as a kit it costs under £15'
Forget slide rules and four-figure tables
On the Scientific,|you can handle directly

Bs5529-81

rad 57.2958°

all three trig functions, SRS i - H R0 2 307259
theirinverses, ™ CIEH— e 271828
. Hrientific " 314159

logie. @antiloge} giving quick acces
to x¥ {including square and
other roots),
ptus, of course, the four
arithmetic functigns and any
calculation baserion them,
In fact, virtually all
complex scientific or
mathematical
calculations can ke
handled with
ease.

Sois the Scientific difficuit
¥ toassemble?
¥ No. Powerful thoughitis, the Sinclair
Scientific is a model of tidy engineering.
All parts are supplied — all you need
provide is a soldering iron and pair of
cutters. Complete step-by-step
instructions are provided, and our
Service Department will back you
throughout if you've any queries or
problems.
Of course, we'll happily
supply the Scientific orthe
Carmbridge already built, if you
prefer —they'restill exceptional
value. Use the order form.

Features of the Scientific

@ 12 functions on a simple keyboard
@® Scientific notation

@ 200-decade range

@ Reverse Polish logic

@® 25-hour battery life

® Genuinely pocketable

Sinclair
Cambridge kit

At its new low price, the Sinclan Cambridge
kit remains unbeatable value.

The Cambridge is now Britain’s most
popular pocket calculator. And it's not
surprising. Cheak the features - then ask :
yoursetf what other caiculator offers such a
powerfulpackageat suchareasonableprice

features of the Cambridge

@ Only4l’ "X 2" X 117, Weight 3% oz.
@ Fully-floating decimal point.

@ Algebraiclogic.
@ Constant on all four functions

(+— X—).
@ Constantand algebraic logic
combine to act as limited memory.
@ Clear, bright 8-digitdisplay.
® Operates for weeks on 4 AAA
batteries.

clair Radionics Ltd, FREEPQST, St lves, Huntingdon, Cambs., PE17 4BR.

Take advantage of this money-back r".’;: Si

no-risk offer toda
The Sinclair Ca brid‘g,;e and Scientific kits I Pleasejsend me . “Iencloseachequefor ... made I
are fully guaranteed. Return either kit I Iscipntific kit - £14.95inc. VAT outto Sinclair Radionics Ltd, crossed. I
within 10 days. and we'll refund your l lIscientific built— £21 565inc. VAT *Please debit my *Access/Barclaycard I
money without guestion. All parts are l ‘:j‘Ca 1bridge kit - £9.95 inc. VAT account number:
tested and checked before despatch —and " 'Cambridge built - £13.99inc. VAT |
we guarantee any correctly -assembled I “Del — |
calculator for a year. This guarantee also | i b s l
applies to calcujators supplied in built form. .

Simply fitl in the preferential order form l Signed e I
below and postjit —today ! I Addregs l

Please print. FREEPOST — no stamp required. Pw/3/75_l

Sinclair Radionics Ltd,

] n
London Road| St lves, Huntingdon, Cambs.. PE74JH. Tei: Stlves (0480) 64646 EI"‘I:IE‘F‘
Rey. 1o 699483 Epgland. VAT Reg. no: 213817008
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ENGINEERS

JONER ELECTRONICS

(Components, T;ransistors, Valves, Hi-Fi, all
dccessories, leads, etc., stocked. Speakers,
Cartridges, Mircophones, Tapes.)

YOURSELF FOR A

BETTER JOB -~ MORE P

Do you waunt promotion, a bettér job,
higher pay? “New Opportunitiea® shows
you how to get them through a low-cost
home study r . There are no books {o
buy snd you car] pay-as-you-learn,

P WM WCUT OUT THIS COUPON M Bt--1
OS\wi CHOOSE A BRAND NEW FUTURE HERE!

NO@ |II Tick or state subfect of interest. Post to the sfiress below.

AvI

This helpful guide lo success sghould be
read by every ambithus engineer.

Send for this helpinl 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

Send 15p for price lists and our bargain page
{Caliers Weicome).

38 MORGAN ST., WATERFORD, IRELAND
Phone: 051-32300

I Build-4s-Y|u-Learn

Electrical Transistdr
PRACTICAL RADIO Mathematics a Technplogy w]
AND ELICTRONICS Ejectronle CITY D GUILDS
(with kit) w} Engineering &) Insvtvﬂlrarul ns and o y
B
. o S g o PUBLISHER'S
Engil ectri
anlneer[‘nz ] Gymg;aémz]z_mg ) o o T,;.‘___,i&,ans O
: eneral Radio ans TTY AND GUILD
I Eleotsical iiatallations "oy Engineering (] Telecorgmunioations [

Radio Servicing, Radio jgmateurs’ Exam
Maintenance and a ete. efe. m|

I Elﬁ!ﬁi‘!ﬂéc hi ] Repai
raughtsranship epairs
To ALDETAsroN COLLEGE Dept. EFW-06, Reading RGT 4PF [epw os]

- ANNOUNCEMENT
*

The contents of Practical Wireless is
fully protected by international
-.copyright and reproduction of it in any
form is prohibited without
our consent.

With effect from this

announcement any
application for permission

Also at ofir London Advisory Office, 4 Fore Street Avignue, Moorgate
I London, EC2Y 5EJ Tel: 01-628 2721
NAME (Block Capitals Please) BE W AT H

ADDRESS .
POST CORE

I QOther subjeits

H—r Age
credited by C.A.C.C. Member of|A.B.C.C.

HUME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

_ESOW Light Dimmers £2:70 (15p)
BSEMICONDUCTORS (p. & p. 10p).
Al new and full spec.

BC107/8/9, BC147/8/9, BC157/8/9 ali 9p
|BF180 25p, BF182/3 40p, BF184 17p,

H A C SHORT-WAVE
- 2 - KITS

WORLD-WIDE REGEPTION

BF187 13p, BFW10 55p, 741 8DIL 28p,
BF336 35p, 2N3771 £1-10, 2N3441 50p,
BD131, 40p, 2N3055 45p, NE555 50p.
2N 3819E 20p, BFY51 20p.

EX COMPUTER PC PANELS

| 4 x 2in packed with semiconductors

to reproduce, or use our
material in any way or part

and top quality resistors, capacitors,
\diodes etc. Guaranteed min, 35 fran-
'sistors, plus data 25 boards £1 (35p)

ELOEOCTROLYTICS Of, must be made to the-
2,200u 63v 35p (11p) .
2,000u 50v with clip 35p (11p) Editor. Under no

;g.g(o)g# 3205V, 68,0004 18v :Ep (32p)

130,000u 25v 5p (32p) i i

o v 4x2 o) (0 circumstances will

,0004 35v 40p (15p) H H H
Y ‘t e stens B 20A 100 piv 1 rocs 4 for &1 (13p; permission be given to
'amous over 85 years for Short-Wave Equip. mixed resistors - p (15p . .

IAE Uy A Y s drigiel 250 mixed capacitors 80p (15p) reproduce material in a
am:zemn::rgntor. - Oﬂ';f &1106?310 satisfied ! 150 mixed HI-STABS &0p (13p)
S BiTie Behoos, BA T Ary. Hons ey s 1 S e similar or competitive
ot i AT ER | romiT, Sub Min Co-Ax connectors 4 prs, 70p f ot ;
Cﬁtox{}er _yrltesl:l "%usix:.lis.. India and America (89)- pUb“cat'onY WithOUt
o ol SMALL ELECTROLYTICS

! 224 10/16v, 101 35v, 50 40v, 1001 40v, payment. No application

receiyed 22 Q.8.L. verified reports—from all i
Lver. " 1004 Bv, 1504 10v, 844 10v 12 for 45p (7p).

This kit contalnh all genuine short-wave com-

ponents, drilled chassis, valve, accessorfes and full

instrauctlofis. Ready to assemble, and of course,

&8 all our|products-—fully guaranteed. Full range

of other ¥, W, kits, including the famocus model

YK plus” iiltustrated above). A1l orders despatched

within 7 days. Send now for free descriptive
logue of kits and t

Send starazed envelope for details,

“H.A.C” SHORT-WAVE PRODUCTS
P.O. BEX No. 16, EAST GRINSTEAD,
| 'SUSSEX RHI9 ISN

PRESETS 100mW '"‘PIHER"

22002 47002 4k7 10k 100k 12 for 50p (7p).
| Postage and packing shown In brackets
| ADD 25% VAT TO TOTAL

KEYTRONICS

{Mail Order only)
44 EARLS COURT ROAD
LONDON w8. 01-478 3498
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need be made in the cas/e

of a private constructor,
constructing one item for

his/her own enjoyment

and interest.
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NEW M
All individually boxed
and guaranteed. Full
trade discounts to bona
fide companies. Price
and availability lists on

H H GYs50L 118
application. S Al
DM7¢ 081 | BCLS3 088 | PCB6 095
pys1  080] ECLs6 084 | PCss 096
DYs6j7 04l | EFs0 043 | PCo7 042
v ok BE iR\ o

0 1 5 -
EABCS0 102 Erse 116 | PCCss 080
EBC81 079 | EF8S 114 | PCC83 0:86
EBFS80 058 F31 1-00 ;| PCC8Y 0-64
EBFR3 059 | BFo9R 137 | PCCl189 080
s B Eh g e o
BCBS 078 ) grisq 063 | PCFS6 064
ECS8 078 Py e
Ecoo 088 | EHOO 085 ) .00 1o
FCo7 080 EL34  09g | FOFENL AN
ECCsl 0-47 L36 1-01 PCFR02 070
ECCs2 044 | BLs1 086 | pCFS06  0-64
BCoss 0471 gres 047 | PCH200 116
ECC84 988 prar  ggy | PCLE2 088
ECCB6 071 PCLS3 0-64
ECC88 0-84.| BL86 082 i’CL84 0-61
ECCI89 068 | ELO1 000 | pGras  0-64
ECFs0 080 | BL95 072 | pcrss 064
ECF82 088 | ELLs0 260 | PCL805/85
ECF86 0-88 Y51 078 0-64
ECHBL L18 | boau- 4 | EDS0D 138
ECHSS 084 i PFL200  0-83
ECHs4 100 BYSE 072 pr3e 090
ECL30  0-67 | EZ80 054 | PL81 077
ECLs2 084! BEzsl 088 | PL&1A 030

ULLARD & MAZDA VALVES

NEW VALVES

Individuhlly boxed and
guarant?ed but of Euro-
pean or other origin at
greatly reduced prices.
Quotations for any
valve not listed. Send
SAE for lists.

AZ1 0-76 | EF39 1-25 | KTWH1
-0 | [EF80 0-356 | MU14

CBL3L  1-40 | EF85 0-45 | N78

CL33 1-80 | [EF86

8
=
°

o

o

S

[=]

e

1S

150
1-00
380
. 0-45
CYsl 0-80 | [EF89 085 | OB2 0-48
DAFOI 040 | EFS1 040 | PCB6 088
DAF9 - 060 | EF92 g-ng PCES 065
DCC90  1-85 | [EF95 -4 | pooy 058
Dies 040 |Eriss * 040 |ooes 8%
- 3 -40 | PC -4
DK 050 | [EF184 0-40 mﬁg‘é 8.,2
DX 92 1.00 ;: [FL32 0-80 | pCC89 055
DKo 076 | [EL33 2-50 | PCC189 068
DL92 050 | EL34 020 | PCF80 040
Bt o omnow o
i ! 2137 . F86 -
DYss 046 | ELdl 080 | PCKF801  O-
DY87 0-48 | EL42 1-86 | PCF802 ggg
DYs0z 047 \|gL84 035 | PCFs06 090
EABCS0 038 | ELOs 060 | PCFR08 - 0-80
EAF42 070 | 'grrg0 900 | PCF308 100
EBols T2 |EMso g6 | POLE2 048
B2l 10| gun  ge|rcis om
M8, -40 | PCL84 -
EBC8L 040 |pMes 100 | pcLes 080
EBFS0 (040 EM87 100 | PCLSG 050
EnFss 049 | SX0L 048 PoLsassss
EBL31 g0 |[EY66 048 080
ECC8]1, 0-45 EZ40 08¢ | PD5S0O 1-50
ECcas 038 ||EZdl 075 | PEN45 085
ECCB3 0-88 EZ80 0-30 | PL38 088
ECO84 0-35 EZ81 0-31 | PL81 0-83
ECCas 046 ||G¥501 090 | PL82 0-50
RECCRS  0-30 ||GZ30 0-85 | PL83 050
ECH35 180 |/GZ32 085 ; PL84 0-5o
ECH42 085 ||GZ34 076 | PL500 0B
RCHEl 0-86 ||G237 1.85 | PL504 088
ECHs3 050 |[EN30s 150 | PL508 080
ECL80 080 ||KT61 250 | PL809 185
ECL82 048 || ETé8 295 | PL802 100
ECL88 0756 || KT81 (7C5) PX25 350
ECL88 056 180 | PY33 0-68
ECLL800 850 | KT81 175 ( PY81 050
EF37A 120 {|KT88 885 | PYse 045
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All transistors,1.C's offered
EXPRESS | EXPRESS are new and branded.
POSTAGE POSTAGE Manufactured by Mul-
o addltlonai Vaive 20p per order in UK tard, Texas, RCA, Fer-
add'8p in UK ranti, Motorola, ITT,
4 Fairchild Lucas etc.
PL82 048 {|30C1/PCFRO AAIlS 007 BD1zé 085 tit - di Y
PL8S 1-04 0-54 AAZ13 012 | BD131 ggg Quan 1ty iscounts on
Pioeo 0o |[Foran0 Lo1 i¢fir oill3eily o3| application. Send SAE
PL504 080 [soc17  1-61 ACl26  0-2b i i 5
R G igk off mna g for Tull liste
‘56 |PCF806 100 ACl2 b ‘
PL802 140 |lsoFs/pasis ACl7s 025 | BFlso 038 81\‘200 o:gs ZTX501 g-lg 2N20044 8-::%
FYa1800 048 1% Al od1 BE1SL 088 Q4RS00 | ZTEoa1 020 | aNa05A 028
raeh R e | AW Om B emioos a e i A
PYs8 - 55 | BF197 - - 914 - :
Py, L U5 ilsorL: 080 ACY30 070 | Braoo 082 | OC2s 040 | IN40O1 0-08 | 2N3053 018
el B 1| dnil e exion  pa|oee ouaan b
PY80) : ' .44 | BFBes  0-25 { OC35 -5 | IN400 -0, -
U26 8.33 30L1/PCOB4 g g_:: BFWIo 061 0C36 080 | IN4004 0-08 | 2N3614 -85
TIeL 089 0-54 Agll{’g 095 | BFX29 028 0Ciz 040 | IN4005 010 | 2NS615 085
UL 04 30115 it 3% | BFXas 024! 0C4  0-20 )\ IN4DS 018 |2N3703 011
UABCSD 090 || PCC805 1-08 AFlls &% | BrY¥s0 020 | OC45 6:20 | IN4007 012 | 2N3703 012
UBCs1 071 |[30L17 089 AT 9% BFYs1 020)0C71 018 |IN4009 0-08 | 2N3704 014
UBF89 058 ||30P4MR 187 8 | Bryse 020 | OC7e 028 | 1N4148 0-08 | 2N3706 0-15
TOCss 059 || 30P12/ AF239 044 | pyios 097 |OCTE  0:80 | 18931 007 | N37o8 011
UCHS1 118 ||Pceol 101 ABY27 083 | py)g¢ (14 | OCIT 0-56 | 182033  0-20 | 3N3707 018
UCcLR2 042 ||sopig) ABY28 085 Byin; 015 | OC8I 029 | 1820514 020 | 2N3708  0-07
UCLS3 078 ||Pcsoz 089 g:}gg g'gg BZXs61 aeygego 382{? g--;&g lg%%ﬁg;\ g-gg ggg;gz :-H
UF89 -80 || 30PL i . 46 | 1 : .
UL84 g-gg. POLe0L 100 BC107 014! paygg series | OCB3  0-27 | 2N608 Q18 | 2N3711 011
UY85 054 ||30PL13/ BOWS 013 010 | OC140 1.14 | 3Nep7 016 | 2N3sle 0-38
8/30L2/ PoLAoY 118 BC109 012 | cREl-05 035 | OC170  0-30 | IN706 010 | 2N3820 O-BO
ECC804° 098 ||30PLLy/ BCL13 015 | CRE1-40 G50 | OC171  0-80 ! 2N7064 0-12 | 2N3823  0-50
e o B L e R AR
1-03 || 30PL15 3 - 3-40 0 : 2 0 y
BT fiEwme Lo CON oMM NGB
i -08 | MIE370 O 2 56 | 018 :
PY83 080 1{6F2R 075 BC1SSC 015 | MJES20 0-85 | OCP71 120 | aN1804 O-B9 | 2N4058 ©-18
Pyss 0-56 [|6J5M 085 BCl82 018 | MJE2965 1-27 | ORPI2 060 | 2N1305 Q28 | 2N4obs 010
PY500 110 [|6J50 045 BC182L" 0-1% i MJE3055 0-75 | ORP60 055 | 2N1306 0P8 | 2N4060 018
PY81/800 0-50 }/6J8 _ 0-35 BCIML - 013 | MPF103 040 | TIC44  O£9 | IN1307 0-28 | aN4001 012
Pysol 085 [|6J7G 0-80 BCai8 015 | MPF103. 0-3¢ | TIC226D 150 | ON1308 0-#8 | 2N4082 0-14
8P4l 300 [[8I7M - 085 BOY32 085 | MPFlo4 0-85 | TIL209 020 | 2N1508 0-30 | 2N4288 0-30
8P61 0-86 ||6K6GT  0-80 BCYs3 048 [ MPF105 03¢ | ZTX107 012 |2N14i3 @81 | aNi2s. 176
T4l 1-00 ||6K7G  08b BCY3d 045 | NET404 088 | 2TX108 008 | N1614 045 | SN14t &8l
Ui4 076 |lgr7M 045 BOY70 018 | OAS 072 | TTXS00 013 | 2N2147 078 | 40280  ¢-40
U5 1-00 [fekeg 045 | BCY7l 082[0Al0 040 | ZTXS801 014 | 2N2160 0.78 | 40381  0-45
U2 085 [gR8M 070 BCY7?2 016 | OA79 010 | ZTX302 018 | 2N2869A 0-18 | 40383  0-40
u1el 075 |8K25 1-00 BCZ11 085 ; DASL 018 | ZTX304 024 | 2N2646  0-50 | 40430 085
gﬁf‘f“ :';: ‘gggg 00'23 BD1s1 1-00 | OASL  ©.07 L ZTXB00 013 | 2N2004 020
UBC41 080 ||6Q7M -80 SN7400 016 | ON7428 040 | BN7486 047 | SN74145 198 | SN74192 200
UBCS1 050 ||6SL7GT 0-86 aNT401 016 | SN7430 018 | N7490 055 | 8N74150 175 | £N74193 200
ggggg 3-:3 ggg;gg g-zg BN7402 016 | 8N7433 g-gv SN7491AN1 A gN;ﬂﬁl 1-00 85'44194 i-sg
G : SN7408 016 | 8N7437  0-87 -00 | SN74154 200 | BN74195 1-1
uccss 080 leus@  1-50 BN7404 026 [ BN7438 0-87 | 8N7492 070 | 8N74155 1-00 | BN74196 1-20
UCH42 080 ||gvén 030 BN7405 022 | N7440 022 | AN7493 0-70 | SN74156 100 | 8N74197 1-20
UCHS1 0-80 ||6VEGT 080 f SN7406 042 | BNTA41AN BN7404 0-80 | SN74157 095 | 8N74198 277
UCL82 040 5%y 045 aN7307 042 092 | BN7495 080 | SN74170 252 | 8N74190 958
UCLas 070 ||gXs5G 046 BNT408 028 | SN7442 079 | SN74%6 095 | SN74174 1Y
UF41 075 ||6X6GT 056 IN7408 028 | BN7450 0-16 | 8N7497 3-87 | 8N74175 1-10
UF89 050 |7B8 080 BEN7410 016 | BN7451 016 | 8N74100 1-89 | SN74176 128
UL4l 085 ||7RT 080 | BN741l 025 | EN7453 018 | 8N74107 045 | SN74190 200
UL84 0-80 {1705 1-80 8N7412 030 | BN7454 026 | BN74110 0-58 | SN74191 2:00
vra MElls  L1oo ] SN Q38| RNTave o8| sNvaiie las
GiemEha i | D rhiSe oan e DL MpiniSp
45 | 757 225 8N7420 O - 7 -
1R6 080 ||7v4 - SN7422 025 | SN7480 0-60 | SN74123 1-00 :
185 040 [|124Ts 048 SN7423 037 | BN7483 110 | SN74141 090 SOCKETS 16 pin 17p
1T4 0-40 || 12477 048
384 0-50 || 12AU¢  0-50
3vd 086 |[124U7 038 TI'“s Mﬂ" H’s
BR4GY 1-00 [[12AX7 o088 T
BUAG 055 ||12BAS  0-50
“ng g':g 12BE6  0-60
; 0C1 :
8oLz 090 | 015 .00 5 ® OSCILLOSCOPE TUBES
6AKs 045 [ls0017 100 25 / to be '
SAMs 100 ll30c1s 090 o Types CV 1526,
50 || S0F6 1-00 B
8AB7G 100 | 80FL1  1-00 dd d t
s i g | AN B8 ThVoR e
6 o .
6BAS 098 |30L15 095 a" ﬂrders 3 . 00 &
SBBe 048 30117 o098 . h ‘ All at £8-00 éach, +p & p 25p.
me eplmeeiw | including
- 0P12 . ,
BBQTA (11-% 30P12 098 1
mi' 1%l tw | POSTAGE! | SPECIAL OFFER
6BB7 140 | 30PL13 - 110 u
6BWé  100130PL14 110
onwn AutiaEl. R TERMS OF BUSINESS: C.W.0. A/c's available to approved
6CD6G 160 | s0CD6G 120 companies on application. Telephone and telex orders ac-
ggg& {:gg ggrrr 12183 cepted. Export and trade enquiries welcomed. Lists, etc. on
6F28 080 | 813USSR 800 application. Open daily to callers 8 am.-5 p.m. Mon.-Sat.
AF25 100 | 8684 180 Ciosed 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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S.W.Ls! A GOOD TRANSMITTING AERIAL
is also A GOOD RECEIVING AERIAL !

ZL1ﬂSY worked GC3EML on 20m with *'JOYSTICK LYING ON FLOOR OF SHACK "

G2BAH (ex G4CJN) Kendal, “I happened t¢ be listening on 80m and heard someone in Manchester testlng, we established a
strength 8 QSO each way. He had a *VFA Iatlng on his kitchen table and was making tests to see if it would load up etc. An old
timer, a G2 and 2 letters, so he knew what he was doing.”

G3ZDR worked 2 W3 on 20m using a *VFA and 5 watts.

G3IVFA worked W1TW on 20m using a *VFA and 750mw.

WETYP worked WAGJPR over hundreds 9f miles on 40m using a*VFA & MICROWATTS "equivalent to ONE MILLION!}
miles per watt of input power"” (so says the WORLD RECORD 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 vja a Codar CR70A and JOYSTICK"

(*V A).*These are VFA USERS’ claims, and remember SWLs—A GOOD TRANSMQTTING AERIALIS A GOOD RECEIVING
AERIAL ALSO. (You sure can’t work 'em if you can't hear 'em!}

1

Here is YOUR complete World Record Aeriaf System for 160, 80, 40, 20,15 & 10m plus all SW BC, bands and everything between—
FORANY LOCATION—HOWEVER RESTRICTED.

SYSTEM A" for modern Communications RX’s and QRP work ’ £32-76
SYSTEM D" for other SW & MW receivers £24-43
SYSTEM *J" for TX's & XCVR's up to 500w PEP 160 thru 10m £40-72

All prices DELIVERED—including packing & insurance.

Send stamp for FULL LiST including the BARTRIDGE SUPER PACKAGE COMPLETE GENERAL COVERAGE LISTENING
STATION FOR ANY LOCATION.

(Prices subject to alteration without notice)

pl Phone 0843 62535
[[ma/v/f

D. J. ELECTRICAL SERVICES

B- E‘AMBER ELECTRONICS 81A Grays Inn Rd., London WC1 01-405-5118

5 STATION ROAD, LITTLEPORT, CAMES., CB6 1QE

DISCOUNT:—15%, off for 124-20% off for 50, 25% off for 100+

Telephone: ELY {0353) 860185 (2 lines) Tuesday-Saturday | MAIL ORDERS ONLY | | CASH WITH ORDER |c

AN A -
TT¥ ,p(','gz,},m ,.!.:'.:{?fges f;:osop ;‘IJ 240V ;nnput 9o|tgas quotad approx. Add 1°p P & P fo' A" Prices
TV e canrlattors (backto-back socket),  AMS. {Pleass quols type no. only when orders under £3-00 i fFVAT
A, ploich ‘ inclusive o 3
10 TYPE 10/ ot 2A, £1-50 each. : s
IA?Eag'.T:::'x'gb!tr:ﬁ:'ﬁ:%“é’g. Rior S0P I YPE 18/2. 18V ut 24, £1-65 ach. — __Ailtop branded makes and nuarantg ed —
PC beard wnhdrawal handies, mixed cols.,. TYPE 16/6, 18V #t "+ 45V at 100mA, £4. ACI26 13p ) BCY42 27p ) 2N688 28p | 2N3054  42p | 40310 a8p
8 tor TYPE 28/4. 28V at 44 + 125V a1 500mA. £4. AC127 13p | BCY43 25p | 2N699  30p | 2N3055  44p | 40311 2p
oldar, - . Approx. . . d P Y58 P D P n
B e v | | | 52 He[ES eimies felosl el @
OAB1 diodes, 15 for 26p. TR, A T o0 afOmATe A | BRsy  1eo|3Ngts  lploNasos dopfaoors 3%
OGznoransisiors. |8 lor/S4p: 3703, 430V ot {0m Ciss  12p | BFi77  21p | 2N9t6 - 24p f oNz614  sop | 4031 48,
Perspex coil formers. 14in  fin dia.. Stor  TYPE 72105, 400V at {070A + 200V at5mA + AEVi? o lBrisz  3ap |oNais  30pf2Noets €3p|403t7 320
N N a mA. .
Tuz::t tags. f;ln dia., 25p pac TYPE 70482, 250-0-250V at 80mA + 6:3V at ACY20 19p | BF183 33p | 2N920 4Sp [ 2N3663  12p | 40319 3%p
Ry SR i SE Een 2 o B,y auro e | | | ACYE MpiEEs e |fem b aum e lim 5
Telephone type sarpisce insert, 50p. FORMERS. 1001110-130-200 220 240 ACY40 zig BF196  11p | 2N1131  20p | 2N3704  11p | TIP223C  cbp
Reeds (for reed reiaya) single-pole make, 250V tapped input and output. step-up BF200 3Mp | 2N11a2 20p | 2N3705 10p | TIP3S  £2-06
1 ex-new ip. &8 ACYH 25 P B
5 for 30p. or Step-down facifity, S ACY44 36p | BEzz4  18p | 2N1302  18p{ 2N3707 10p | TiP36 £3-8¢
Mullard tubylar ceramic trimmers, 1-18uF, CURLY LEADS. 4 gora telsphone type. 16
} IRy o ADI49 45p | BFWas 19p | 2N1303  16p | 2N3T08
6 for 50p (40 festured in Red. Comm. . 2 for AD161  3sp | BFwss 18p | 2N1304 18pf2Na7os 7 | DIODES
Jan, p. 25 TRANHSISTOR HEATSINKS, to teke 2 x AD162 35 BFWO1 17 2N1305 23p | 2N3710 11p | 8TUD
1.C.s. same [coded, MDIL type. untested. TO18 tranaistors, gcrew in clamps, block A 359 ‘BFX20 25', oN13068  23p 1 2N3711  11p | 6amp 28
mixad, 20|for 25p. size 1 x  x tin, with holes for mount- D162 P P 2N1307 zap N3 ‘op m ‘sp
IF cane }in| squére. Auhuble for rewind, ing. 3 for AF114 13p | BFX38 op p 730 p | 15amp P
6 tor Jp. VAHIABI.E STABILISED PSU, solid-state AF117 13p | BFX85 25p | 2N1308  27p | 2N3771 £1-18
Small neons, srorzs a.c. mem utput 0-24V d.c. at AF125 24p | BFX87 23p | SN1309 27p | 2N3773 £2:28 | BRIDGE
24V r:'lcin. r::ed :alay;:ncapsumad single- \5’DOmA +32 s at npprolx. 50mA. -1 AF139 32p | BFX88 21p | 2N167T1 90p | 2N3791  £2-25 | REC.
make Olts controil t 5k t
%4'?02- _avotf ‘Iql;:p.! 5;‘5.S°type 8 Ior 20p. Snzah 07'} x 2 ;O 21: L:: 'gs:'r.m pot).p%s ag}g—? ) ::": Eg}; ig: gn:gﬂ 3‘1'.%': g“% %3: ;:m: &%vv i‘.:
assie 8ach.- > -
15p pack. 3 BC1078 10p | BFY19  S4p | 2N2160 - #0p | 2N3903 * 14p | 4amp 200v &5
e oA Fdar aWitdhas. 2 polo, S-way. THREE-TURW WIRE-WOUND POTS, Skn. BCiOs” 10p [BFYS0  tfp | 2NZNT  Zp|oNsod  Hdo samp 100v 15p
5 fol P . ¥ P P
BSVSSA tranalator. 6 for $0p. - A R ) Bgﬁsh(b'ﬂ"d new; BCi09B 11p | BFY64 33p|2N2220 18p|2N3906  15p | gop
6-3V 0-3A chpless lampsa, 10 for 25 r ) SEP PLUGS AND SOCKETS, 40 BC113 13p | BFY920 7op | 2N2297  27p | 2N4081 12p 1105 30
PNP audio type TOS transistors, 12for 25p.  25-way ISEP L1 kr P BC114 14p | BSWT70 15p | 2N2303 TSp | 2N5458 27p | 4 (
PRCpRBYE ok, #india. fin spindle. | 8e Ll oG S GEKETS (2-pin) 4 for 30p. BC115  13p | BSX2e 22p | 2N2360 13p| OAS1  1Sp ”;g :::
Ring magnbts, 7mm outside dia., 20 for HIGH QUALITY $PEAKERS, 8% x Ein BC118 ﬂl’ 35“7 o ';’ug‘:ﬁ‘ e O Ao li6o0  s0p
s0p. ) elliptical. only 2in fisep, Inverse magnet, BC116A t4p | BY127 A e o] 6czs ssp | 16/800  £1:26 -
Large box|of P.C. Boards. ¢ontaining 4 ohms. rated up o 10W, £1-50 each. or BC117  13p | BU105 £1:00 | 2N2646 P p
transistors, 1.C.3, trimpots, resistors, 2 for £2-75 (qty. djacount available). BC118 10p | MEF103  38p | 2N2846  70p | OC29 Sop TRIACS
capacitorp, etc. (not unknown com- Rotary switches S-way 4-pole (seplrtte a8cC119 22n | MJ480 75p | 2M2894 %p ocas‘ 48p ,
puter rubbish), £4 per box. waiers, plaatic) 1in spindle, 40p each. BCi34  12p| Mu4st  95p | 2N2oo4A d5p | OC36™  S0p | SCHD £1-65
1iin polythene chassis mounting fuse- Heatainks (Approx:[3in x 4in x 2Iin high). BC136 16p | MJ4s0 85p | 2N2505 22p | oCn 30p | SC450 £1-3
holdera, § for 3p. 12 fins (dritled fgr 1 x TO3 transistor) 1 BCia7 16p | MUE371 -#s0p | 2N200s 14p ] OCs3 20p SC45E £1-43
LES Lamps, 24V 1 2W, 10 for 40p. prandinaw. 48p skoh. BC138  16p | MJE2801£1-18 | 2N2oosa 18p| OCP71  73p | SC50D £1:56
TERMS OF BUSINESS: CASH wm-l ORDER (minimum order£1) POST FREE (UKONLY), | gglg“s g" ujgggg“&;‘; §:§§3§A ::'; e RIS 1.Cs.
PLEASE ADD 25% VAT. BCIS7E 120 | MPFI02 20p | 2N2628  op|m.C.A. ~ [761 7 3ep
Export enquiries wel . Cailers wel Tuea to Sat. BC133L  19p | 2Ne97 14p § 2N3053  18p | 40309 30p (1310 £2-40
Please onciose S.A.E. with ALL enguiries Many Radio & TV Spares in stock. Please ring.
334 Practical Wtreles;, August 1975
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Everest Instruments Ltd.
34, Shakespeare St., Nottingham.
Tel. (0602) 45466

All prices quoted inciude p. & p., & VAT, min, orde,
£1, CWO only. 12 x 10 SAE for full lists.

Transformers
Al 240V 50hz primarles
Volts  Amps £p
83 1-5 1-33
83 3-0 2-09
90 10 1-83
12-0 05 1:83
12°0 1-5 2:09
12:0 30 3-02
8-0-6 05 -
9-0-9 08 1N
8-0-9 1-0 2:23
10-0-10 29 300
12012  1-0 2-23
12-0-12  2-0 3-13
12-0-12 3-0 4-32
15016  1-0 2:3
18-0-18 2-0 4-32
20-0-20 20 432
30-0-30  1-0 432
0-10-12-14-
16-18 40 ll-u
0-12-15-20-
230 20 |48
0-5-20-30-
40-60 20 6354

Battery charger
transformers 6 & 12V
10 2:38
2 0 Il 27
9 432
30 waits | 2-88
50 watts [ 3-66
100wattsf 23
150 watts | 8:33
200 watts $
400 watts 13-14
800 watts 15-54
1000 watts 23-67
Bulk tape eraser 353
15-8-3 chm 12 watt
matching [ 17
Transistor driver
a1+ @27

240/110
autos

Speakers
3” Goodman tweeter

8 ohm 51CD4 1-47
3" Audax twee

8 ohm &- nwsw i-60
5” Audax 8 ohm ba

HIF13E8 3-23
61 EM! d/cone 8 ohnL

10 watt 3-59
67 Audax 8 ohm [ 298
8” Celestion 8 ohm

d/cone PS8 9858 ’ 2%
10 x 8 EMI 8 ohm

midrange ‘ 4-18
10 x 6 EMI 8 ohm |

20 watt | 7-38
13 x 8 EM! 8 ohm

20 wait 875

13 x 8 EMI 8 ohm
25 watt 1-84

P.C. Board

Single sided fibre ¢-70
glass 8q ft

Double sided fibre 1-00
glass 29 ft

cut in multiples of 8” i.e.

n(_

6x8,6x12,12x12,12:
efc.

Circuit etchant 250mi 8-
1 1b ferric chloride 3-30
280mt plastic botties 9:18

250V C280 capacitors
0-01, 0-015, 0-022,
0-047

18

"3
01 04
033 06
10 b-12
2-2 20

Misceliansous
SWR 10 swr single
etor

SWR 50 swr & powu

twl 1340
lllumtnuted (12\/)

edge meter 1302  2-48
BB113 LW/MW/SW

triple varicap

iodes 033
BC177 complimentary

to BC107 .22

AC128 e12

Dual reed relays 35
ohm coll 2 reeds

N.O.
8280A (74176) BCD

decade counter  §-1S8
12V 400mw Zeriers  §-08
10K log pots + SPsw#-18
10K lin sterec pots  9-40

L/sw
100K log stereo pots

+ DP sw [ 3
250 ohm lin pots 4

SP sw §” shait 22
100V A.C. solenoids 9-25
SmH f amp chokes 0-18
20mH 2 amp chokes 025
80V plv 30 amp diodes

S.0. 10 stud case 0-35
Twin tuning

250pf with ganged

100K pot for varicap

tuning 0-40
3-7-70pt disc com-

pression trimmer 0-40
0-47mid 100V poly-

carbon [B1]

0-04 904
0:0033mid 1500V 0-04

Elecgolytlcs- Tubu’lar with axlal feads except where

Mfd, Voita
47
330

68 3

470 -3
1000

¥
-
3
Bt ATt o PR T T T T e
DWW o ORI OSD

700
Oddments to clear
50mid @ 50V fubes

250mfd 60V ans
300mtd /¢
80+-250mfd 350V cans

0:03mfd

—‘Qﬁ"‘v

Penca

-

single end p/c fitting

single end pjc fitting

"o

»
AR2oweuuSRBovvvouuvZouu

gingle end can
single end can
single end can
single end can

e
~on

single end can

[
[SERENENT: T

@

single end can
single end can
140 single end can

6
10
5

8

30
200V/tantalum §

TELEVISION
CAMERA
KITS

Complete kits are available for both
“Mullard" and "P.E.” design. Each kit
incluFes a comprehensive construc-
tion manual, and a completely FREE
technical back up service to ensure
your success. VHF and UHF-Modulator
kits piso available to allow standard
domestic T.V. to be used as monitor.

All parts avaitable separately, including
a wide range of lenses, vidicon tubes
and focus/scan coil assemblies. Ready
builtjcameras also available. Complete
kits javailable for P.W. tele-tennis
game. Send 5” x 77 S.A.E. for full
details, or come along for a demon-
stration and a chat with our technical
staff

CROFTON ELECTRONICS
124 i:olne Road, Twickenham,
Middiesex, TW2 6QS

Tele; 01-898 1568

Telex 934642

=
Cadgnac LDN L

Solve your communica-
tion problems with this
4-3tation Trausistor Intercom system (1 master and
3 Sub$), in robust plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs fo Maaster. Jdeally suitable for Business, Sur-
gery, | Schools, Hospitals and Office. Operates
on ong 9V battery. On/off switch. Volume control
Complete with 3 connecting wires each 66it. and
other accessories. B. & P. 60p.

MAINS INTERCOM NEW MODEL
No batterles—no wires. Just plug in the mains
for ingtant two-way, loud and clear communication.
On oft swltch and volume control. Price £25-91
per pJ ir P. . 6Bp.

NEW ! AMERICAN TYPE CRADLE

LEPHONE AMPLIFIER

+VAT 96p

La,tejt transistorised Telephone Amplifier with
detaghed plug-in speaker. Placing the receiver on
to the cradle activates a switeh for immediate
two-way conversation without holding the handset.
Many people can lsten at a time. Increase efficiency
fa office, shop, workshop, Perfect for “conference’
calls| leaves the user's hands free to make notes,
consylt files. No long waiting, saves time with
long-distance calls. On/Off awitch, volume., Direct
tape | recording model at 21295 4+ VAT £1-04
P. & P. 65p. 10-day price refund guarantee.

I T LOKDOR DIRECT SUPPLIES (PWS8)
168 F’mplgsma'rou EIGH STREET, LONDON, W8

Practical Wtr
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Wire Wound Resistors. Our selec-
tion of mixed values. 30 for £1-40.
100 for £3-50.
Audio Amplifier Module. Muliard
LP1173, output power, nominal 10 watt,
supply voiltage +24 volt, with data and
circuit, £2-30 + post.
Ferguson Sterecogram ‘chassis
Model 3357, all transistor, medium fong,
VHF/FM. 3 watts per channel S/M. with
connection data, less tuning scale,
£18:00. Post paid.
Crystais HC6U: 52:03333 MHz:
52-02500: 52-01667: 51-56667: 51-58330:
37-76250: 37-75000: 12-895-8: 12-891-6:
12-700-0: 9-456-25: 9-455-55: 9-533-33:
9-531-94: 9-530-55: 9-090-62: 9-087°5
50p each. ‘
Electrolytics. 32/32/32/uF, 325v. 2"X
14" 35p: 80«F 150v 13" x 1" 20p;
2000uF 30v, 23”x1” 285p: 2000uF 35v
37x1” 30p: 470uF 100v 3“x1}” 25p:
2000/2000:F 25v 27 x ti” 35p: 700uF
200v 34" x 14" 30p: 16/16uF 275v 13" x 1”
20p: 40/40/20uF 275v 3”7 x 1” 20p:
4500/900/900uF 30v 24~ x 14" S0p:
2500uF 40v 217 x 14" 40p; 470uF 25v
13” x 4 15p: 4,000uF 25v 3” x 11" 40p.
32uF 450v 14" x 1” 30p: 8uF/16uF 450v
137 x 37 30p: 1000:F 12v 14" x 7 15p.
Try our parce! of small capacitors 20
mixed valves £1:50 + post.
Matched pair of bookshelf speakers.
Teak finish, size 12"%x 87X 5”. 8x5 8”
ohms ceramic, 5 watts RMS: Complete
with din leads. £10-00 pair + post.
Thorn TV [F chassis, 950 series
(less valves). £1-60 + post.
UHF 825 transistor push button tuner
(NSF Telefunken) as used on Decca
MS2400. Brand new and boxed, circuit
diagram. supplied £3-00 + post.

P.C Boards (not computer panels)
1 oft 6 transistor single wave band.

1 oft 4 transistor audio. 1 off 3 transistor
£1-40 + posf, three boards.
Repanco Transformers AF1, AF2,
TT45, 46, 47, 49, 53. 20p each + post
L/m, M/W VHF Tuner 5 transistor
in kit form, complete with full assembiy
instructions. 9vt supply, positive earth.
O/put - 100mw. Built-in  A.M. aerial.
88-108 Mcs. £5:25 + post.
Stereo Decoder using .MC1310. Fully
assembled, can be used with our
tuner kit. With data. £3-90 + post.
Mains Droppers, 10 mixed values,
£1-00.+ post. .
Edgewise Level meters, 200uA,
size 3” overall. 50p + post.
Chrome Plastic knobs,3 types, 4 off
each with spring clip, £1-25 + post.
Aluminium Chassis, 7}"X54”X24”
65p + post: 107 x 74”'x 24" 75p + post.
117 x 747 x 24~ 85p + post.
BSR P128, similar to HT70 single play,
with heavy die cast turntable, less
cartridge, £10-00 + post.
Ferguson Stereogram Chassis. MW/
LW/VHF with tuning scale (5+5 watts
sine wave) 15 ohms £26-25. Post paid
15 ASSORTED SWITCHES £1-90
+ post. 50—3 way to 7 way TAG
STRIPS, £1-15 + post, ALMA
REED RELAY TYPE DRH. 3
VOLTS 50p + post.
REPANCO & DENCO COILS. NEwW/
BOXED OUR -SELECTION—5 FOR
£1-15 4+ post.
Please add 10% post and packing. Add
25% VAT to total order. Gram Chassis
free postage. No goods despatched

| outside U.K.

'SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTON, LU3 {)D, BEDS.
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|
uily guaranteed ;
Individuall ked TRANSISTORS, DIODES etc. ALL valves
ividually pac P
VES AC 113 AF 178 BSIss  0az200  0C208 2N 3054 guarantee
VALVE ACI125| |AR1ss  [BSY 854 [0C9 SX 754  |2N 3055  |6SCIGT 40p25LOCT 70p 6064 | 60p
a0p | A€ 127 AFZ 12 BYZ 16 oc 25 ZR 11 2N 3391 68G7  50p(30C16 £1-00(6085 $1-00
Al0B5 2125 BCLS0 85p|GZ34 70p|PY81  40p|AC 128 A8Y 28 CRS81/10 |0C26 ZR 21 2N 3730 68J7 ~ 85p|30C17 £1-00(6067  70p
ARS  55p(ECL89 85p|Gz37 £1-00/pYs2 40p|aC 176 ABY 27 CR81/20 |OC 2% 19 234 2N 3819 68J7GT 35p{30C18 90p|dos0 g2-30
ATP4 50p|ECL83 70p KT86 £2.50 PY83 400 | ACY 18 ASY 28 CR81/30 |0C 29 IN 25 2N 4938 68K7  55p|30F5 £100|6146 2385
B12H £3-09| ECL86 KT88 £3-30|Rys8 45p)ACY 19 BC 108 CRS 1/40 (OC 85 IN 324 2N 4058 68L7GT 50p30FL1 £1-00;6146B £3-85
CY31 50y EF35 651) MH4 5P| BY500 £1-00 | ACY 2 BC 118 CrR8 8/10 oG 88 1N 384 2N 4061 68N7GT 50p | 30FL12 8020 £5-00
DAF9S 55p| EF37A MLé 85p PY800 45p ACY 39 BC 1y CRS 8/20 |00 42 1N 43 N 4785 68Q7  55p £1-10 9001  £5-00
DFY6 55 180]0A2  45p F¥501 505 | ACY 49 BC 136 CRS 3/30  |OC 44 1N 76 2N 5295 6V6ET 50p(30FL14 90p(9002  5op
DK96 70piEF40  75p; 082 45p vos_lo"l’ AD 149 BC 137 CRS 3/40 [0 45 IN 277 3N 128 6X4 40pi30L16 B6p{9003  70p
DL92  40p|EFAl  65p|pABCs0 40p 9RVOSI0 . [aD 161 BC 1484  {CRS 25/C20 | OC 70 IN415¢ 3N 164 8X5G  40p!30L17 95p|9004  3bp
DL96 60p EFS0 300 PC97  8aplo oot oo [ AD 162 BC172 GET 115 |0OC 73 1IN 4148 3N 159 6X5GT 50p|30P12 £1-00i9006  35p
DY86/87 | {EFE3 £1-28/PCogo  Sop|YQ shoo | ADZ 11 BC1724 |GETI6 {0G7 ON 4564 |28 803 6Y6G  90p|30P19 £1-00
EF83  85p|PCCB4 40p ADZ BC212A  |GEX 66 0C 7’1 2N 708 404 624 65D /30PL1 86
DYS02 45p(EF86  35p|pcCes 40p|R19  78p |AF 1i4 BOY 31 NKT 222 g 2N 91§ 2082 6-30L2 90p|30PL13
hssccm EF89  380p| pcCs9  50p|SC1/400 AF 11, BCY 33 OA B 0¢ 82 2N 1304 40250 7B7 80p £1-10|C.R. Tubes
EF92  50p|PCC189 60p £300 1 AF 1 BCY 72 0A 47 OC 82D 2N 1305 40251 7Y4 80p|30P14 £1-10!DG7-5
E18000 7 EF95 40p|PCF80 40p|8C1/600 AF 117 BF 113 OA 70 OCs2nM {2N 1307 (40310 9D6  40p|35L6GT 75p £12-00
E182C0 EF183 88p PCFs2 40p £5-00 | AF 118 BF 167 0A 71 oC 83 IN 1300 140668 11E2 £6-00|35W4  50p| DG13-2
£1-25|EF184 85p|PCF84 60p|BP6L  7Bp | AF 124 BF 185 OA 7% OC 139 2N 2062 1248  85p|35Z4GT 70p X
EAS0 _40p|EFL200 75p PCF86 80p|TT21 £5:00 | AF 125 BFY 51 OA 79 0C 140 2N 2147 12ATS 45p(50C5  @0p|MW13-85
EABCS040p| graq s9.50] PCF200 76p|U25  85p | AF 126 BFY 5 04 91 00 170 9N 2411 12AT7 40p|50CDEG £85-00
EAF43 75pipray  9op| PCF201 ¥6p1U26  75p | AF 127 |BFY 90 0A 200 0C 172 2N 2989 12AT7 86 £110] VCR139A
EB91  30Bipras  gop|PCFS01 85piT27  66p | AF 139 IB8Y 27 OA 202 00 200 2N 3053 12AV8 50pi75  £1-00 2800
EBC33$1-00{ o0 o0 802 50piyi1o1  75p 12AX7 38pi75C)  75p|3BP1 £4-50
EBC41 75 EL41  80p PCF805 80p| U801  75p 12BA6 45pf76 75n188D 2900
EBF80 40] 1 60p PCF806 95p|UABCSD UFSs | 45pl1Rs 40p .—V.A.T.-_- 8BG6G D0p!6HE 85p| 12BEGS  bop (78 70pi88)  £8-00
BF83 80p|prso 55y ECF08 90p 4 80 | 80p1184  80p| by dd25° 6 65p 6JAWA 12BH7 50p|80 76p 88L  £9-00
EBFS9 40D pres  gop| ECH200 800| UAY42 65D |UL41 | 70p|1T4 3 ease a 7o [6BQ7A 60 125 1408 55p[85A2  76p
EOo2 - 36p| s 60p|ECI8L BOp{UBCA1 80p (ULS4 | 40p(1X2A 750 ¢o all orders |SBE7 1120|635 8bp! 12E1  £3-50(723a/b £9-00
EQCS1  40p| D88 45p|ECL82 "40piyppeo 40p |UY4L | 450[1X28  75p BW6 £1-00|6J5GT &0p| 12K5 £1-10{803  £6-00 Special
ECCsz  35pi ML a5p|EGL82 850 yRYge 40p |UYS5 | 40p|2D21  50p|5YSGT Gop 6AQ5 45p6BW7 £1-00/6J6  30p| 12K7GT 50p 805 !14 00| Valves
Ei 35 Emg h sg' PCL84 4bD|ypy) o190 | VRIOS30 (2K25 20-00(5Z3  80p 6AQSW 70p8C4  40p|6J7  60p| 12K8GT 70p|807 850’ ('V23y
ECC84 35p(E | ECL8S 800 | yym 7o) " op 45p|3A4  B0p(5Z4 ~ 80p|6AS6  80pI6C6  50p|ey7u  40p! 12Q7GT 7091813  £6-50 £45-00
ECC85 40 EM8‘1, €991 pCL805 80D UCcss 45p |VR160/30 |3D6  40pi5Z4GT 53p.6AT6 45p|6CB6  50p[6K6GT 80p| 12BATGT 1866A £1-20(M503-2742
BCC86 Eas0  §ov|prLaco vopi yEOR 230 45pi384  40p|6AB7 80p 6AUG 40p|6CHG £145(6K7  55p 709 9314 £6:00 #4200
ECO88 0p|PL36  €0p b 40(3V4 85p|6ACT 60p|6AVE 45pi6CLE  75p(6K7G 80p| 128G7 56p|954 50p| K301 £7-00
ECC189 70p| EM8S7 £1.00| PL81  50p] UCH42 75p 85p|58/254M  |6AHE  70p  6AXLGT D6 56p|6K8GT S0p| 12847 55p|953 500 | KRNZA
ECF80 40p|EY51 45p|PL82  46p| UCHS1 45p AKS 4 75p|BEAS  85p|6K25 £1-00( 12Y4 40p(956  -50p
ECF82 40p EYS81  45|PL83 45piycLsz 45p :70 | 5B255M 6AKS 40p|6AX5GT |6F7 £110|6L6 -90| 1487  £1-00/957 §0p 0Y4-250
ECF80) 75p|EY86 40p PL84  45p|UCLs3 65p 70 -506ALS  30p £1-.00/8F8G  75p |6L6GC  @0p| 19AQ3 65pi1305  20p 900
CH35 Y88 50p| PL5O4 80pIUF4l  70p |2900T #1-20|5R4GY 90pl6ALsW Bbpl6s7  70p|sF2s  9ep 6L7G 40p| 19G3  £8-00]| 1620 20p | T74-500
240 70p: PL50S £1-00{ UFs0  85p 85p{8U4G  80p|6AM6 60p[GBAG 35pIBF32  75p 68A7  50p| 1966 £8-60{2051 £1.00 £30-00
ngn«ﬂ 80piE241' ?6p|PL509 £1-35 28pl5V4G  55pl6ANS 45n|ﬁBE6 40p /6733 5350 68A7GT 40p| 10H5 £14-00/5938 £8-00 7254 £23-00
ECHs1 EZ30  30p{PLSO02 £1-95 20P3  80p|6057  76p,2F/192
ECHSS 45p EZ81  30p PY83  60p M) POSTAL ORDER £l1. PERSONAL CALLERS WELCOME. 20P4  £1-10|6060  70p! £140-00
ECHS84 QY501 T5plPYS0  40p MANY OTHERS IN 3TOCK (neluodc L‘alkod;oﬂly Tub;bt‘md Sge«;)‘als Valoes. UK. VALVES AND TRANSISTORS
UK Postage 2182 17p, £2-88 30p, £3-24 40p, Over £5 free.C. 0p extrs. ) Te,e,,lhone e?qul;ies ‘fog‘gvagégi,
transistors, etc., retai H
28/81FT. AERIALS each consisting of ten 3ft., fin. ' g !
A lot of fhese vaives are Imported and prices i, tubiar screwn sections. 11, (6-section) whip tfadslandicxportiT3i0aos;
vary for eac elivery, 30 we reserve the right aernial with adaptor to e 7in. rod, insujated base, .
to change prices for new stock when unavoidable. stay plate and stay assemblies. pegs, reamer, hammer, co |omor (Electromcs) Ltd.
etc. Absolutely brand new and complete ready to erect, 170 GOLDHAWK ROAD. LONDGN W12,
tn ganvas bag. £7-58 new. Carriage £1-50. Open 9-12.30, 1.30-5.30 p.m. Thufsday 9-1 p.m.

Designe
Texas
Pri. 22
Fully i
Ref. T1

Ref. T1
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)ROIDAL TRANSFORMERS

od by S.1.G.A. ELECTRONICS in con

-240V; 50Hz; Screen; Sec. 25-20-0-
pregnated; flying lead connections.
295 Price £6-70 + 25%

295/F with resin filled centre, 2BA clear hole.
Price £710 + 25%

unction with
20420 Amplifiers.
0-25V, 1-5A.

AT post 50p.

RELAY UNIT
Smart steel case 12 x 7 x 4§ with
2 PO Type relays, most with at
least 3 sets c/o contacts; 4 reed
relays+coils, 2 pots, reslstors.
capacitors, 12BH7  valve, various
diodes, tag board efc etc. Only £3-50

PC ETCHING KIT MK 1t
Contains 1lb Ferric Chloride, 100 sq
ins _coppes clad board, DALO etch
resist pen, abrasive cleaner etchlng
dish and instructions. Now also
includes 2 miniature drill bits. £3-50

FERRIC CHLORIDE
Anhydrous technical quality in 1lb
double sealed gacks ﬂb 8op; 3lb
£1-80; 101b £4-65; 100!b £:

OMPUTE! PANEL

BARGAIN PACKS

12 BC107 £1-20 1N4001 £1-20
14 BC108 £1-20 N4002 £1-

12 BC109 £1-20 20 1N4003 £1-20
15 BC148 £1-20 18 1N4004 £1-20
13 BC149 £1-20 16 1N4005 £1-20
12 BC157 £1-20 14 1N4006 £1-20
12 BC158 £1-20 12 1N4007 £1-20

40 1N4148 £1-20
3 2N3055 £1-20
8 20 12 BC548 £1-20
12 BF194 £1-20 12 BF195 £1-20
7 BF173 £1-20 5 BF181 £1-20
Al full spec marked components.

8 PIN DIL 741’s

10-+30p;25-+26p1100+24p 250+ 23p
555 TIMERS
3+ 60p; 10+ 50p; 25+ 46p; 100+ 43p

Large quantlty alway:
3lh asstd £1-80; 71b £2 35, sslb £1$
Pack with about 500 components inc.
at least 50 transistors £1.

7ib BARGAIN PARCELS
Hundreds of new components—pots,
resistors, capacitors, switches,
PC boards with transistors and diodes
also loads of odds and ends. Contents
always changing. Only £3-

OWER SUPPLY UNIT
G101: Mains transformer, 2A thermal
cut-out, bridge rect., will alve 1:7-
10:5V output with 2 extra capacitors
provided). With data, only £1-30

TRAN M

All mains primaries. 6-0-6V @ 100mA
96p; 9-0-3V 100mA £1-02; 12-0-12V
100mA £1-08, 24-0-24V 500mA £2 20
1A multltapped Qo pive 3, 4,5, 6,8, 9,
10,12, 15, 18, 20, 24 o1 30V, alsc 13-0-12
or 15:0-15 £3-00. 2A version £4- 40.

:5-0-6-3V 500mA £1-45; 17V 1A £2;
QV 10A £3-00; sub-miniature 12-0-12V
@ 50mA 80p.

UK POSTAGE
ell prices include UK postage

RESISTORS AND CAPACITORS

asstd carbon resistors £1-4¢
250 Hi-stabs 1, 2, 5%, 1, 4, 1W £1-3§
100 Wirewounds, 2W to 15W £2-00
200 ceramle, mica etc caps £1-10
100 C280 polyesters, -01--47 £1-30

min electroiytics, but mainly
;J;mlarked so&on y £1-35,

up to 1250pF £1-10.
JUMBO PACK—i each of the above,
£9-60 value for only £7-501!!

VEROBOARD
100 8q ins, about 8 pleces asstd sizes
and pitches £1-15

MISCELLANECUS
9 pole 6 way Yaxley switches 55p;
SPCO microswitch, SA 12p; 15 asstd
pots 15p. plug in relay. 25000 4 ¢fo
25p 'V 10A rects on heat sink,
Idela batt. SN76660N £1.
Good range close tolerance resistors
~SAE llst 96kHz crystal £1.

PUSH BUTTON BANK
8 interlocklng buﬂogs, ;ach 4 pole
nly 4 x 23 .

charger.

AT @ 8% or 25% as iate.
SAE list, enqumas. Surplus compo-
nents wanted for cash,

GREENWELD pws)

51 Shirley Park Road

Southam lon, 501 4FX.

Tel: (0703) 772501

Also callers welcome at 21 Deptiord
Bdy SE8 01-692° 2009, & 38 Lower
Addiscombe Rd, Croydon 01-688 2950

TRANSISTOR PACKS
Large quantity of mainly unmarked
out of spec. transistors just airived.

' Sample tests show 75% OK Sold in
mixed packs with PNP, NPN, RF, AF,
plastic, metal can, small signal and
pPower devices. At Iaast 00 for £
500 for £3-50; 1000 for 0u -of-
spec 2N3055's 8 for £1 10. 25 untested
BFY51 type transistors £1-10. 25
untested BC108 £1; 100 £3-00,

Toroidal transformers suitable for Audio Power Supplies
Pri. 240V 50Hz; Screen; fully impregnated;| flying leads
REF SECONDARIES 0.D. (cms) HT. Pric Post
315 (a) 33-0-33V 2A 12:0 X 44 £8- £0-69
{b) 25-0-25V 0-1A
291 (a) 33-0-33V 4A 130 X 57 £10- £0-78 .
' (b) 25-0-25V 0-2A X
271 24-0-24V 1A 86 X 41 £5-07 £0-50
061 20-0-20V 1A 85 x 40 £4-87 £0-50
285 25-0-25V 2A 108 X 51 £637 £0-80
284 0-45V 1A 95 X 44 £515 £0-60
000 0-45V 2A 120 X 44 £6-64 £0-69
Terms: Cash with order, please add 25% VAT to goods only.
Quantity discounts available on request.
Dept. PW 02
S..G.A. (ELECTRONICS) LIMITED
Sunderland Road, Sandy, Beds
SG191QY
336
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ENGINEFRS

YounséLF FORA

BETTER JOB -~ MORE I’AY'

This easy to follow GUIDE TO

¢ promiotion, a better
DN T B SUCCESS should be|read by every

job, higher pay? “New oppor- SPEAKER BARGAINS ¢

tunities’”> shows (vou how to get
al low-cost,
Study Course. There are no books
to buy and yvou can pay as you

them through

learn,

antbitious engineer,
Home

you. It could be the

helpful 76-page free
No obligation, nobog

book

Send” for this
NOw!
dy will call on
best thing you

ever did.

CHOOSE A BRAND NEW FUTURE HERE

]

I CUT OUT THIS COUPON B q =5 1

Tick or state subject of interest.

J Accredited by C.A.C.C. Member of A.8.C.C. ?

Practical Wtirreless, August 1975

P. & P. 40p per speaker
EMI 137 x8” 3 or 8 ohm Plain
With  Co-Axial  Tweeter
8 ohms only
Tweeter & Crossover 3,8
ar 15 ohm
Typeasoa or 15 ohm, 20 watt
6" 8 ohm, 10 watt
8” & ohm, 10 watt
8” x 5” C/Mag. 3, 8 or
5 ohm 5 walt
8”7 x §” Dualcone
8 ohm, 10 watt

ELAC 6{” 8 ohm Dualcone ..

ELAC 8” 8 ohm Dualcone ..

ELAC 10” 8 ohm Duaicone
10 watt

A1DOASTRA 10” 8 or 15 ohm,

BAKER GROUP 25 127 8 or
15 ohm, 25 watt ..

Following speakers 15p P, & P,

2:” 8 ohm or 64 ohm

578 oh m, c/mag.

7” x4” 8 or 8 ohm

TWEETER & CROSSOVER
Post to address below. Cone Twester 8 or 15 ohm, rgo  CIESEovers CONm @ oshm1)6
RAD; = a o m, N21
I s 10"y A LCEISMAN I Cone Tweeter & ohm, 3 watt 149 e e ¢
Gen. Radio and - Horn Tweeter 8 ohm, 20 watt 640 P, &P
I %ty & Gn%lds TV Eng. (] glstl_tute of o I Dome Twecter 8 ohm, 30 watt 5-60
irng a Radio Servicing, ngineering
Installations Maintenance and Draughtsmen & 1K2l1- 1;2'%%,%,‘\38 ‘5“5 TEAK VENEER
C. G. Electrical Repairs [J Designers O “and 33" ¢ 18 x11x 74 with 8" x 3 or
Tech-Primary  [J practical Radio &  General Diraughts- Tl ol iR 85 or 18"x 8" (35 Bicttoutifon E’g” 350
Gen. Electrical Electronics (with manship ] cutou LD
Eng. selfbuild ki) [ Architectural MICROPHONES TW209 ..
I AERONAUTICAL  Radio Amateurs Draug_htsma.nshgp 0 l CM7C Planet stick metal, CONDENSER MIKE 600 ohm,
ENGINEERING Exam O Technical Drawing[] switch crystal 155 unl-dir
Air Registration DM1 0 Dynamic omnl dir. Cassette Stick Mike with R.
Board Certificates [] meta 499 Control onfoff switch
oarc Certificates L1 g1 ECTRONIC CONSTRUCTION UBISH 50K/600 ohm, uni-dir (25 & 3-5mm J/Ply)
Gen, Aero ENGINEERING & BUILDING ball meta 640 P, & P.
Engineering O Gen Electronic f £ SOLDERING TRONS
AUTO hony Institute g ANTEX CN240 15 watt .. 2-19 X25 25 watt (iow
- ng. Building Q SK1 Kit (15 watt iron leakage) . -
ENG&INGEE'II‘@& o Practical Elecl-(, Construction 2 spare Bib etc.) 3:40 P. &P
I 1ty & Guilds Autd  tromics (with ki) [ Survevor's Inst. [ I CARTRIDGES & STYLII SONOTONE
prenteing % Clerk of Works ACOS GPO1/2SCor3SCster. | STAHC or STAHC/G Diam.
al Diploma comp. .. E A :
| CULTURAL 3509 Ster. ceram. Diam. ..
I Inst. Motor ORI, C. & G. Building I RISl or @1 ster. | GOLDRING Gas0
Industry O ) Quantities 0 GP94/1 or 96/1 ster. G800
M.A.A./IMI. REFRIGERATOR General Building [ GBOOE
Managenten SERVICING General Civil Eng.[] GFI0] cryst. comp. P.&P, .
Diploma O Heati Ventila- P104 ster. ceram. .. D. Diamond Stylii for above
Gen. Auto l o 8:,18&" BSR X5M orX5H c)r(ysl comp. ©300/GE50 -]
Engincering U mEcHANICAL Conditioning [ o3 HEARH. et S800E ..
‘Auto Diesel o ENGINEERING Carpentry & - scsM Ster. ceram.
Mamtel:‘anc‘ Society of Joinery ] CALCULATORS S|NCLAIR
Motor O [0 Painting & Cambridge .. . Scientific e .. 19-95
Service Stati*an Inst. Engiqe?rs Decorating (] Cambridge with memory 17 95 V.A.T. inclusive
and Gar: and Technicians {] Plumbing| [} BATTERY ELIMINATORS 12vinput, 6, 73, 9 output, 1 amp 8-25
Manageme“ [} General MechanjcaI[:’ C.EL (Part 1) 0 240v Input S 7-50r9 P. & P, <15
TELECOM. Eng. Inst. Cost & I8 %
MUNICATIONS  Welding 0 Moanedon TAP"Es Sst:d ¥ PLASTIC LIBRARY CASES
City & Guilds Maintenance Eng. (] Accountahts O *,, %50 o0 Eor gy gigls o 223
Telecommunyica- General Diescl Works Manage- 7 s0p  1-10p 7" Reels = 25p
I tions Eng. [0 ment etc. tc. O I P.&P.1-3, 9p ea. 4 or more, lot 35p
P Cassette Cases * 10p
' N o s ?.’C.E. . I Cassette Head Cleaner 40p
l O, —b58 ‘0° & ‘A’ Level Subjects 4 oy - SnNEaNG=10, 20p o
—over 10,000 Group Passes! I + 8% VAT, WHARFEDALE SPEAKER
8 P BIB ACCESSORIES BARGAINS
Tape Editing Kit  Ref. 23 1-35 Linton 2 Kit (pr}
I Rescolrldlng Tape RS 75 glen%alle 3 },<<It ((pr)) oo
plicer ¢ ovedale 3 Kit (pr;
Cassatte Tape, edmng Ref. 24 1-50 Denton 2 Speaker (pr) 30-00
A Iderma’Ston co I Iegfe Cassette Salvage Kit Ref. 20 -45 Linton 2 Speaker (|(>r)r 39-50
Dept. TPW08, Reading RG7 4PF. SUNE e Ret-32A 120 Dovedale '3 Soeaker
also at our  London Advisory Office, 4 Fore Streat Avenue, Hi-Fi Stereo Test Cassette 2-1¢ Glendale 3 Speaker (pr) 57-09
I Moorgate, (London EC2Y SE). Tel. 01-628 2711. I Groove-Kleen Re;ord Cleaner 11?')) Kl(neguz%a)nle 3 Speakev
. Ssnd 25p for COMPLETE CATALOGUE, refundable upon first order.
NAME (Block Capitals) oo, RN RN OUR MERCHANDISE IS FULLY GUARANTEED.
ADDRESS Suhlsc! to manfacturer increase and availability.
| T e R S e PLEASE ADD V.A.T, AT 259/ UNLESS OTHERWISE STATED
l Other subiet.l.f-s Of INterest..o.ccoviiivsnerreiircesiieaceannoanens 8C.eriine o I IVE I‘s a e E n rn " ' us

Mail Order Department B0
PO.Box 470, Manchester M60 4 BU.
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The pre-paid rate for classified adve

Practical Wireless Classified Advertisements

isements is 12p per word (minimum 12 words), box number 30p

extra. Semi-displayed setting £10-00 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. Advertjsements, 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 Componems

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS
NBIBTORS A DIODES & EECT | BRIDAE WECT,
AC187/8 PR ¢-401 INO14 0-04 (1A 100v W01 0-20
BC107/8/9 000 IN4148 0-04 ; 1A 200v W020-22
BC108C 011{BY127 0-14| 1A 600v W06 0-30
BC147 0-10{IN400k /2  0-05|25A 200v  22-00
BCY70/71/700-18 | IN4003/4/5 0-08| ZENERS
BFPX88 0-20|IN4006/7  0-08| BZY88c 3-3-
BFY30 0-18|IN540% 011 38v56% 009
BFY51/52 012 1 watt 6-8-
2N1132 0-26]555 Timer 0-50] 200v 5% 015
2N1711 0-25] 556 Dual T'r 1-00}L.E.D.
2N2646 0-301TBASOO 1-50]209-RED 017
aN29054  0-21|TBASLO 1-60] LED CLIP 0-02
2N 3063 014 OP, AMP. ICs
2N 3065 0-38| D.1.L. SOCKETS |709C T099 0-80
0C28 0-45| 8 Pin 0-18 | 700C D.L.L. 0-30
0036 0-35(14 Pin 012 741C TO99 0-28
TIP28A 0-49(16 Pin 0-14 741C D.LL. 0-38
TIP31A 0-61 73;3 g% g-gg
TIP41A 074 7 .LL. 0
Tip4gs _ 0-50)ADD 7% V-AT 7450 vr. 036
7400N 0-16} 74 SERIES TTL | 74121N 0-50
7404N 0-187T447N 1-00| 741238 126
7410N 0-18] 7474N 0-37 | 74141IN 118

ALUMINIUM ELECTROLYTIC CAPACITORS

10pF 294F 47uF 100uF 220uF 470uF 1,000uF
16v 0-07 607 007 010 012 014 022
25v_0-07 0 0-08 010 013 016 0-26

C.W.O. PLUS P.P. I5p TC
BETA DEVICES,
4, Highbridge Street,
Whaltham Abbey, Essex.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, carbon and W.W,, capacitors
various, transistors, diodes, trimmers,
potentiometers etc. Send £1+10p p&p.
C.W.0. To: Caledonian Components,
P.0O. Box 3,|Glenrothes, Fife.

NEW| MODEL V.H.F. KIT MK2
Qur latest Hil. Improved deslgn and performance
plus extra amopilfier stage, recaives aircraft,
amateurs, mobile, radlo 2, 3, 4, etc., this novel
iittle set will|give you endless hours of pleasure
and can be bullt In one evening. Powered by 8 volt
battery, complete with easy to follow Instruction
and bullt in jack socket for use with earphones or
amplifier.

Only|£4-50 +p&p 30p U.K. only,
illustrated catalogue of selected kits and com-
ponents, 35p|inc. VAT, P&P free.

ALL PRICES PLUS 25% VAT
alleon Trading Co.
2. Burrs Way,

orringham,
tanford-Le-Hobde.
Essex. 8§17 SDE

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring only contrels and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reporbed by delighted users.
From £11'50. SAE details. PR Gol-
ledge Electronics, Millend, Stone-
heouse, Glos.

ELECTROLYTICS B%p

RETURN.
ZuF-83v. 10 uF,
ZuF, 100uF -~ 5v,
ALL 6-5R (Inc. Vat) +1OP p& p
Discount: 10% on totais ovar

£3, 1597 over £86. c.w.0.
BUG B0UND ELECTRDONICE, THE SHOPR
BLACKMORE END. BRAINTREE, ESSEX

DESPATCH ay
| 8.2 uF,
22 uF,

338 )

Precision Polycarbonate Capacitors
All Bigh Btability — Exiremely Low Leakage

444V AO (£10%) 63V Raage

6-1LuF (137 % §”)  50p 1% 2% L5%
02Ru? (11 x{4”) Bbp | o47uF  Gép  48p  38p
0-26uF (11" x{4”) 620 | L-Ou¥ &6y bep 48p
04l (14" x§") 7Ip | 2-2uF 80p 65p 23
O-5LF (11 x§7) 76p | 47uF £1-80 21-05 85p
0-88uF (2”x1”) 80p | 6BuF  £1-64 2120 21-00
1-0pF (2"x§")  01p | 10 OuF £200 2£1-830 21-40
2:0 (2¥x17) $1-32 { 16-0uF  £275 £215 £1-90
TARTALUM BEAD CAPACITORS—Values nvailable:

01} 0:22, 0-47, 1-0, 2-2, 4-7, 6-RuF at 18V/20V or 35V
‘30-DuF at 16V/20V or 28V; 22-0uF abt 6V/10V or 16V:
38-PuF at 8V or 10V; 47-0uF at 3V or 8V; 100-0uF at 3V.
A at 10p each, 10 for 85p. 60 for 24.

SISTORS: | BC183/183% 1lp | BFY S0 20p
BCL07/8/9  p | BC184/184L 12p | BFY51 20p
4 12p | BO212/212L 149 | BFYs2 20p
BCL47/8/9 10p | BCS47/B68A 18y | AFLTS 80p
BC153/7/8 1%y | BF194 12p 1 OCT1 1%
BCI82/162L 11p | BFI97 18p | 2N3055 509

POPULAR DIODES—1N914 8p, 6 for 45p, 18 for 80p;
INP16 8p. 8 tor 45p, 14 for 90p; 1844 Bp. 11 for BOp,
a4 por 21-00, IN4148 bp, 6 for 27p, 12 tor 48p; 1N4001
Siy: 002 8p; 003 8{p; 004 7p: 005 7¢p; 006 Bp; 007 Bip.
L PRICE ZENER DIODES—400mW, Tol. +5% at
5niA. Values available: 3V, 3-3V. 3-8V, 47V, 51V, 5-0V,
, 8-BV, 7-6V, 8.2V, 9-1V, 10V, 11v,-12V, 13V, 18-0V,
.16V, 18V, 20V, 22V, 24V, 27V, 80V, 83V. All at
7p [each, 8 tor 89p, 14 tor 84p. BPECIAL OFFER: 100
Zeners for £5-50.

RESISTORB—High stabllity, low noise carbom film 5%,
W at 40°C, §W at 70°C. E12 serles only— from 2202 to
2-9pI (2. ALY gt 1p each, 8p for 10 of any one value, 70p
for! 100 of any one value: BPECIAL PACK: 10 of each
value 2-202 to 2-2M 02 (730 reeistors) £5.

OON PLASTIC BECTIFIERS—1-5 awp, brand new
witeended DO27: 106 P.1.V. 7p (4 for £8p); 400 P.I.V. 8p
{4 for-80p).

B GE RECTIFIERS -2} amp: 200V 40p; 350V 45p;
804V 55p.

at Bp each; B00Q, 1008, 2200, 4700, 68012,
, 22k 2, 4-7k Q, 6-8k Q, 10 Q, 15k (1.22k Q, 47k 02,

=]

OF BRA/ATRMAIL.

PLEABE ADD 25% V.A.T. TO ORDERS.

Send B.A.E. for lists of additional ex-stock ltema.

‘Wholesale price lists avallable to bona fde companies.
MARCO, TRADING (Dept. W8),

The OldTﬂchool. Edstaston, Nr, Wem. Shropshire.

‘sl Whixall 464/465 (STD 084 872)
{Proprs. Minicost Trading Ltd.)

stamp for Jists.
R.D.l Ltd
Chilton Works,
Garden Rd.,
Richmond,
Surrey,

UNBELIEVABLE SPEAKER BAR-
GAINS! 80 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
g‘.lectronics, 105 Grange Road, London
E25. -

BULK OFFERS
ALL GOODS FULL SPEC. AND MARKED

1N4001 £2-50 BC147 £8:00 BF195 £6-00
1N4002 £2-830 BCi49 £6:00 BSYS5AL6-00
1N4003 £3-20 BC157 £56-00 26202 £4-00
1N4004 £3-60 BC158 £6:00 2N2646 £34-60
1N4005 £4:30 BC159 £8:00 2N3055 £234-00
1N4006 £4-70 BC161. £10-00 NESSSVE3Z-00
1N4007 £5-00 BC2%67 £ T09C  £16-00
1N4148 £ BC228 £10°00 74i1C £19-00
BCi07 £7-00 BC548 £6-00

All prices per
BC109 . o min. Guantity
BC116A £8-00 BF19¢ £6:00 100, R
Ferric Chloride £30 per 100 1lb bags (8% VAT).
Miniature mains transformers, 100mA sec:
6-0-8V £5/18; 9-0-9V £5:50/10; 12-0-12V £6/10;
subminlature 6-0-6V 100mA £6/10; 12-0-12V
B0mA £6/10 £50/100. .
Assorted small value capacltors—ceramlg. mica,
poly, ete., £26/10,000. Assorted C23¢ polyesters
£26/10,000; 10uF 25V PC £2/100; 47uF 40V Axial
lead £4/100.

MiNIMUM ORDER £5; CARR. FREE. Add VAT
at the appropriate rate (25%). S.A.E. enquirles

JUNIPER ELECTRONICS (PW4)
PO BOX 61, SOUTHAMPTON 509 7EE

Aerials

GENUINE FULL SIZE 2 ..
I8 element TV aerial 2% . ce

as used by leading
TV companies

Perfect Pictures.

4 Save £fs. We supply

- this genuine U.H.F. asrial
for only €2.55.¢can be fitted
For outside or inside. Quality made

> technically advanced design. Pracis-
ion grid reflector elidiinates ghasting.

A Radio & TV Transmitters, Send direct to _
pt. PW 10 219 Mansfield Rd, Nottingham

1-0, 2-2,

47—31, p.
(50v—8p), 220—8p. (50V—10p),
1lp. (50V—I6p), 1000/25V—1Bp.

bminiature bead-ty4pe tantalums
+1/35V, 0-22/35V, 0-47/35V, 1-0/35V,
35V, 4:7/35V, f0/20V, 22/16V, 47/

0:002, 0-005, 0-01, 0-02.—3p.
,  0-05—31;p. Mullard tubular
lyester 400V E6 series 0-001-0-022—
p. 0-033-0-1—41, p. Mullard minia-
e C333 ceramics 63V E12 series 2%,
18 pf.-47 pf.—-3p. 56 pf.-330 gf.—?ﬁlzg.v
Polystyrene 63V E12 series 10 pf.-1000
pf.—3p. 1200 pf.-10,000 pf—4p. Minia-
ture Highstab. carbon film resistors
1.'W E12 series 5% 1Q-10MQ. (10% over
INMQ) 1-2p. Postage 10p. Prices VAT
clusive. The C.R. Slfllgpl Co., 127,
esterfield Road, Sheffield S8.

Wwww._americanradiohistorv.com

100/3V.—11p. Mylar Film 100V.— -

STOCKISTS of Jaybeam Sterecbeams,
Antiference Mush Killers, Rotars, coax
cable, masts and fittings. Send stamp
for full lists competitive prices. Alan
Turner Services, 26 Chapel Garth,

- Skipsea, Driffield.

J. & A. TWEEDY (Electronic Supplies) LTD.
VAT at 25% and Carraige paid to the mainland
" only. Terms are CWO. We welcome ACCESS,
Multibeam—Highgaln aerials by Jaybeam
EA‘%MNH £5-80 MBM 43 £9-20 MBM 70 Group B

Stereobeam FM Aerials ,

SBM 4 £6-00 SBM 6 £9-58 FM9S £20- 00.

Aerial Rotators

AR 30 £31-25 AR 40 £37-50.

Masthead amplifiers 18db gain complete with
power supply £12-00.

Low loss co-ax 12p/m. Standard 8 p/m. Cassettes
C60 3p. C90 50p. Co-ax plugs 12p. Couplers 20p.
We keep a geod stock of components at the Ches-
terfield Branch. Tues to Sat 9till 5p.m,
79 Chatsworth Road, Chesterfieid, Derbyshire

40-2AP.
Telephones: Chesterfield 34832-863755 6-8p.m.
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: HIG! GMN4 ELEMENT VHF/FM
“EW RADIOAERIAL

sensitivity
of any VHF/FM
Radio or Hi-Fi. stereo or meno, with

this geavine aerial. It's a nxessnlv if you want the best oul of
your equipment, whether 3 $mail radio or expensive steren. Don't
put up with poor recephion 3any longer. Send now,
hear tor yourself. Ideal lor the do-it-yourself
enthusiast. Supplied with clamp, instructions,
and advice. Use inside or out. FREE
with order maps and channel reference at
all Radio and TV Transmifters | Money
Back Retund. Send Disect to Bept. H$§0
218 Manstield Rd., Nottingham.

IMPERIAL TRADING {AERIALSILTD.
the quality Aerial Specialists. .

|
Serv;'ce Sheets

SERVICE smm'i‘s for Radio, TV, etc.,
50p and SAE. Catalogue 20p "and SAE.
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Susse

1

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 carnot be attended to

{Uncrossed P.0O.'s plsase. orlginal
returned If service sheets not available.)

PLEASE NOTE
Wae operate a “‘hy 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 model number alternative.
Free TV fault tracing chart or TV list on
request with order.

Mall order oLr phone (1-458 4882

Situations Vacant

w

A

ELECTRONIC CRAFTSMEN

Is your present job routine and uninteresting ?

We are a research establishment and our craftsmen are engaged
on|a wide variety of work in the fields of prototype and small
batch wiring and assembly, test and inspection, maintenance
fault finding and repair. Why not join us and enjoy working in
firgt-class conditions in the country.

Earnings are good and our rates of pay are currently under
review. We can offer good housing at low rental (for applicants

with 3 weeks paid holiday with holiday bonus, free pension and
excellent sick benefit scheme.

or have had equivalent training together with experience in one
of the fields detailed should ‘phone Padley 4111 (STD 073 56 4111)
Ext 5230, or write to:

ho live outside the radius of our Assisted Travel Area) together

plicants who should have served a recognised apprenticeship

Industrial Recruitment Officer
(PA/86/PW) Procurement Executive
Ministry of Defence
| AWRE Aldermaston

Reading, Berks

RG74PR

personnel needed over the next few
years alone. With our revolutionary,
direct-from-America, course, you
train as u Computer Operator in

only 4 weeks! TOP PRICES PAID for NEW VALVES

It

starter and can reach over £90 D.w.

L intments bureau—one of the KENSINGTON SUPPLIES (C),
gg syfgdcl;ls‘é)é u k{‘xvxgr—xai_r‘}vtirg; 367 Kensington Street, Bradford 8,
g porwnities. Write or -phone Yigrkshice;

MEN! Ladders

£90n.w.
can be yours

Teps of thousands of new computer
Wanted

LADDERS, timber and aluminium.
Tel: Telford 586644 for brochure.

cap Day around £35 p.w. as a and TRANSISTORS

opular T.V. ! o
After training, our executive ap- 2o, and Radio types

NO OVERSEAS MAIL PLEASE TODAY, without obligation.
London Computer Operators
| Training Centre V{?E BUY New Valvest. 'I‘lransistors axalldl
: clean new components, large or sm
?(? (!)‘Oglglﬁdeliﬂ ft'ﬁ&g{:?ﬁi TXs SeﬁEc' ¥26, Oxford Hse quantities, - all _details, quotation by
with orders, enquiries. Telray, 154 F5 Oxford St. W1, Tel: 017342874 return. WALTON’S. 55 Worcester
Brook Street: P PR1 THP. - Street, Wolverhampton,
| | For Sale
AERIAL MAIL ORDER business. Com- HEAT T GR78. Very little used. SOUNDLIGHT CONVERTERS 3-chan-
plete stock of |500 aerial material to Aligned and tested by Heathkit, £60. nel: 1-5kW, £17; 3kW, £25. Strobes:
clear, £250. 90 Ewhurst Road, Crawley Apply Box No. 125. 1-joule, £21; 4J, £27; 151, £45, Chasers
23885 Sussex. from £27. Rainbows, Pro_;ecbors Bum-
ger catalogue: Aarvak Electronics,
8a(P) West Green Road, N15 5NS.
VARIOUS new t:nd' pcelrfect Heathllflt COPRERICLAD/LANMINATE e s
test instrume including oscillo- INTED CIRCUITS
YN I oL Thes. Shole "“"E"“% e e . ARG DIS0C on B -0 AKG. Do
< i — 81
Road Lodon i'r'l‘f'ric'z'ffdmfr sl3es cut 1o your feauirements. £60-00; Sennheiser MD2IIN, £45-00. All
; ;l'.u? -émg cas .vl:lth or::rp ?ram% AI%W Xﬁd boxed. Al;ééase %dds 25%
rice Inciudes poatage a ‘or - Other an enn-
EDDYSTONE RECEIVERS for sdle, Eromy 3,',‘,‘,},_",;‘,5"""“"'"" LTo heiser mikes, SAE for quote. J. I.
EC10 Mk. 1, £45; EB37, Mk. 2, All WANSTEAD LONDON Efi 2RP Francis (Wood Green), Ltd.,, Manwood
general coverage, Hamm Parklands 01-530 4240 House, Matching Green, Harlow,
t. Charmouth 225. Essex. Tel: Matchmg 476.

Charmouth, I-se
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| Educatignal

L

(& AND G EXAMS

Study for|success with ICS. An ICS home-
study comrse will ensure that you pass
your C. & G. exams. Special courses for:
Telecoms{ Technicians’, Electrical Instal-
lations, Radio, TV & Electronics Tech-
nicians’, Radio Amateurs’. Full details from
ICS School of Electronics, Dept. 320,
Intertext House, London, SW8 4UJ. Tel:
01-622 9911 (all hours).

TECHNICAL TRAINING

Get the training you need to move up into
a higher paid job. Take the first step now—
write or [phone ICS for details of ICS
specialist. homestudy courses on Radio,
TV, Audio Eng. and Servicing, Elec-
tronics, Computers; also self-| buld radio
kits. Full details from XCS School of
Electroni¢s, Dept. 321, Intertext House,
;.;ond%n, W8 4UJ. Tel: 01-622 9911 (all
ours). )

COLOUR TV SERVICING

Learn the techmiques of servicing Colour
TV sets through new home study course
approved by leading manufacturer. Covers
principles, practice and alignment with
numero:! illustrations and diagrams.
Other cqurses for radio and audio ser-
vicing. Full details from ICS School of
Electronics, Dept. 322; Intertext House,
London SW8 4UJ. Tel: 01-622 9911 (all
hours).

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Hleetwood FY7 8

! :
} TELEVISION
TRAINING |

16 MONTHS"’ full-time practical
and theoretical training course
in Radio and TV Servicing
(Mono and Colour) for beginners,

13 WEEKS' full-time Colour TV
Servicing course. Inciudes 100
hours practical training. Mono
revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
Sept. 15th.

Prospectus from: London
Electronics College, Depart-
ment B8, 20 Penywern Road,
London SW5 9SU. Tel. 01-373
8721.

[
I

Books and Publications

f
Technical Books -
RadiotElectronics

World's Rale‘& TV Stations (International Edit), £‘0 68
Audio Ampllfiers. . ... .. i

Boys Book of Crystal Sets & Simple Circuits ... ..
Television Timebase Circuits. ... .o..ovvnuan.s
Radio TV and Industrial Tube & Valve Equiv . .. ..
How to get the best out of vour Tape Recorder .. .
Practical Electronic Science Projects .. ......... £
Jack Darr's Service CliniC.. .. .o.oeveuan....
Transistor Circuits for Modern Test Equipment.
Rad & Electr Cotour Codes and Data Chart.
Handbk of Transistor Equiv and Substitute:
Hi Fi, PA & Disco Amplifier Design Hadbk.
Radio Servicing Problems g
Electronic Circuits for the Amat Photographer , ...
Handbook of Simple Transistor Circuits
TV Fault Finding .
Sound and Loudspeaker Manual. ... ... .ov..
Practical Stetao & Quadrophony Handbook ... ..
Radio Amatgur Operator’s Handbook
Coil Design & Construction Manual
Radio TV & [Electronics Data Book

79 Electronig Novelty Circuits . .
Receiving Paj Colour Television . .
Radio Technjicians Bench Manuat ., . .

Servicing Transistor Radio Receivers. , .. .. . £0.90
1st Book ofJHi Fi Loudspeaker Enclosures...... £0.68

2nd Book of Hi Fi Loudpeaker Enclosures....... £0.68
Manusl of Electronic Circuits for the Home .
Modern Crystal Set Circuits for Beginners.
Electronic Novelties for the Motarist. .
2nd Book of Transistor Equiv. & Subst
Handbaok of Electronic Musical Novelties.
Transistorised Noveities for Hi Fi Enthusiast
Fault Location Exercises in Rad.& TV Vol.1.
Fault Locat{on Exercises in Rad.& TV Vol.2.
Colour TV Ricture Faults. .. ..........
Practical Transistor Novelty Circuits . ...
Boys Book of Practical Radio & Electronics ... .. - £0.68
Radio Recsiver Construction using ICs & Transis. .-
1Cs & Transistor Gadgets Construction Handb'k
integrated Circuits Equiv.& Substitutes Hbk.
Audio Techpicians Bench Manua!
improving Jour Hi-Fi .

Guide to Plnted Circui

HOW TO LISTEN TO THE 'WORLD. 9th EDI £2-55
WORLD RADIO TV HANDBOOK 1975, .....,, £3-80

All prlces include Postage & Packing -
RADIO BOOK SERVICE
40 Elwill Way, Beckenham BR3 2RZ
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Miscellaneous

LOW COST IC MOUNTING. 100 IC pin
sockets, 50p. Quantity rates. SAE
details and sample 7 and 8 hole
plastic su: Bo E!:/paur (P&P 8p/
order). (ML 500), 20p each,
post free (quantnty rates). G Elec
tronics, Oak Lodge, T‘ansley, Derby-
{shire DE4 5FE,

| 175cc PCB. INK !
£1-50 post & vat free
Mawson Associates
64 Brookbank Road,
London SEI3.

rilled and tinned. Send master and
30p per board plus 5p per square inch.
Electro Circuits, 4 Highcliffe Way,
Wickford, Essex.

P.W. CRATA F.M. TUNER. Set of five
P.C. boards £3, p 20p. Other com-
ponents available. S.A.E. for lists.
Teleradio, 325 Fore Street, Edmonton
London N9 OPE.

gLASS FIBRE PCBs for all projects.

H. M. ELECTRONICS

2752 FULWOOD RD., BROOMHILL,
SHEFFIELD $10, 3BD.

BEC CABINETS

Be proud of 7
your work and build

i y:
Chassis) 5 Standard sn. f

itin a BEC (Book End
Please send 15p (Refundable) forfolder of leafiets

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 each 4 VAT, post
free.—Greenbank  Electronics, 94  New
Chester Road, Wirral, Merseyside, L62 5AG.
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A BETTER FT.101

G3LLL's RF Clipper + “VK BLOB"
(double balanced mixer module) makes
old FT.101's better than new on both
send and receive. Full gen. + usefui
free modification leaflet,

G3LLL, HOLDINGS LTD,,

39/41 Mincing Lane, Blackburn BB2 2AF
Tel: 59595/6

ELECTRONIC ORGAN and Piano com-
structors. Teach yourself musical
harmony with The Instachord Method.
New, simple, only £1-60 complete. Or
send SAE for illustrated details.
Hawkins Associats PO Box 8, New-
bury, Berks. RGL3

VALVES: 1920 to 1955, large stocks at
realistic prices, send SAE for free
list, or 40p for our full “Antique
Wireless Catalogue”. Tudor Rees, 64
Broad Street, Staple Hill, Bristol. Tel:
0272-565472.

PRINTED CIRCUIT COPPER CLAD. Single
Sided. Qualily material. Flame_ retardant to
N.E.M.A. Spec. Paper Base (FR2) 1 x7x5,
3 for £1. Epoxy Glass (FR4) 7 x7x 5, 2 for £1
Also panels cut to your requirements, quotation
by return.

Prices include P. & P. Cash with Order.
P. G. OLIVER & CO.

4 Hearsall Lane,
COVENTRY CV5 6HH.

HARDWARE. Comgrehensive range of
screws, nuts, washers, etc. in small
quantities, and many useful Construc-
tors’ items. Sheet aluminium to indi-
vidual requirements, punched, drilied,
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 41;p stamps for catalogue.
Ramar Constructor Services, Masons
Road, Stratford on Avon, Warwicks.,
CV37 9NF.

Syntheswer
“Sounds
Supreme

by Dewtron % atan

Famous kits, e.g. waa-waa complete
kit £3-50; Fuzz kit £5-50. P& P 25p
under £10. Ring Modulator modules
£9. '‘Mister Bassman'’ Bass Pedal
Units and whole range ol synthesiser
modules, musical novelties, etc. Cata-
logue 20p from D.E.W. Lid., 254
Ringwood Road, Ferndown, Dorset.

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
pm DIL’s. Make 8 pin sockets for
8 14 pin for 7p (at 300 pin price).
7 p for strip - of 100 pms, £1-5¢ for

100. £4 for 1000. 10p p&p. for
orders under £2. Add 8% VAT.
Instructions supplied—send sae for
sample. SINTEL, 53n Aston Street,
Oxford. Tel: 0865 43203.
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SUPERB INSTRUMENT CASE by Bazelli,
manufactured from heavy duty PVC faced
steel. Hundreds of Radio, Electronic, Hi-Fi
enthusiasts, and Industrial users are choosing
the cases they require from our range. Make
your VAT go further with our competative
prices which begin at a low 75p. Examples:
Wldth Depth, Height 77 X 77 X 5”7 £2-65,
8" X 10" X 6" £3- 60, 12" X 8" X 77 £4
. 12" X 127X 7% £4-40. Over 200 Models to
choose from, Prompt despatch, Free literature
(Stamp would be appreciated) Bazelli Dept No
25, St. Wilfrids, Foundry Iane, Halton,
Lancaster LA2 6LT.

P.W EASIBUILD ORGAN

Set of two P.C.B.’s . £6-80
Set of thirteen MOS ics ... . £23.85
Set of all semiconductors ... .. £29.80
Set of all semiconductors plus the

PCB s . £34.90

Al include V.AT. and P, & P.

FORESIGHT ELECTRONICS
62 High Street,
Croydon,

Surrey.

MAIL ORDER ONLY. ALLOW 14 DAYS
DELIVERY. .

UFO CHARTS: Wave Prediction, 54p;
Daily Flight Pattern, 50p; TV Doppler
Detection, 63p; Propulsion Theory,
55p; “Anti-Gravity”, 55p. Map 50p. Cir-
cuits: Transistor Optlcal Detector, 66p;
Radiation /Optical, 44p; Crystal Radia-
tion Counter / Timer / Stopclock, 85p.
g ff&lk Highlands, Needham Market,
uffol

12 VOLT 21” 13 Watt Fluorescent Lighting
(by ThorrtAE]) with diffuser & on/off switch. Ideal
caravan, boat, emergency lighting,etc. Guaranteed.

£5- 50 inc. VAT & Post. List price £7-02 Inc. VAT

SALOP ELECTRONICS 23 Wyle Cop,
P Tel. 53208

RANDOM NUMBER SELECTOR
Mmrcom_‘? 6L: New! Electronic Dice,
range 1-6. Jumbo. (-6in LED display. 4
ICs. Kit £14-75; built and tested £16-90.
Mlmcomg 10L: Two ranges 1-6 and 0-8.
Kit £17-75, built and tested £19-90.
Minicomp 100: Four ranges 1-6, 0-36
(Roulette) 0-59 (Pools) and 0-99. Nixie
display, 6 ICs. Built and tested £23-50.
Terms: CWO, Mail Order only. Prices

inclusive. 1 year guaramtee,
MICROELECTRONICS
51 Mexfield Road, London SW15 2RG

TRIACS (plastic) 10A/400V 67p (3+
64p), Diac 19p, NE555V 55p (S-E 50p),
2N6027 PUT 30p, Ferrite Rods 11;inX
5in dia. 10p, Plastic Lightdimmer
Frontplate 20p, with % in dia hole 22p.
P&P 15p. Add VAT. T.K. Electronics,
106 Studley Grange Road, London wt

Add 10p P. & P. for orders under

I £2. Data, and circuits where
appropriate supplied with orders

or aval]able separately {send 8in

4in S.A.E.) ADD VAT at 8%.

MK1-6-Kit 6 digit Alarm Clock Kit £16-55
homplete less case, transformer, switches, LS)
K1-4Kit 4 digit Alarm Clock Kit £14'75
MK50250N Alarm Clock IC with Snooze £5-60
Xtal plus CMOS to provide 50 ¢.p.s £5-84

DLTME Red 0:3in LED 7 seg display C. Cath. 85p
MAN3M Red 0-12in LED 7 seg display C. Cath. 48p
SOLDERCON i.C. So:ket Pins  50p per 10¢ pins
Send s.a.e. for pin sample 000 pins for £4-00
RCA 1975 CMOS Databook £2-30 (No VAT)+37p P&P
Other displays, IC's, efc. are availabie; also RCA
MOS. Phone or send s.a.e. for Price List 6.
ADD VAT at 8 %5—new 25% rate does not apply to any
of these goods.
SINTEL, 53N ASTON STREET, OXFORD
Tel. (0865) 43203
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£ TREASURE TRACER
M MK ] mesan Locatar

F @ Varicap tuning
| @ Britain’s best selllng metal

locatar kit
@ Weighs only 220z, Fitted with
Faraday shleld.

. Speaker and earphone operation

@ Knocks down to only 17in.

& Prebulit search coil assambly
Thoroughly professional finish

i As seen on BBCt and BBC2 TV
¥ou only need soldering iron,
screwdriver, pliers and snips
Flve translstor circuit
Send stamped, addressed
enveiope for leaflet

MINIKITS ILECTROMICS,
LF ] LL'—'U'T1 AND MCHAD, :
Lans GOME, Efd 2AN Ml arifar an

VALVES. Radio, TV, transmitting, in-
dustrial. 1930 to 1975. Many obsolete,
2,000 types stocked. List 20p. We wish
to purchase new and boxed valves.
Cox Radio (Sussex) Ltd., Parade,
East Wittering, Sussex. West Witter-
ing 2023,

BUILD YOUR OWN

You are invited to send S.A.E. for lists of our
very extensive range of high quality amplifler,
pre-amps, F.M. tuners, instruments. Radiocontrol
Ignition units and many other kits.

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N9

PCB MANUFACTURER’S OFFER. IPC
approved full spec., fully dmlled ready
to assemble PC'B‘S for: “PW?* Easy-
Organ, £5-70 (2 PCBs); Tri-
colour, £I-37; Tele-Tennis (6 PCBs),
£3-70; Add-on Sound Effects, £1-10;
Telepthome\ Exchange, £1-10; Ferret
Meta! Locator, 781) Derby, 35p;
Audio/Mixer, 40p: & Rumble,
65p; “PE” CCTV, £2 (2 PCBs); Orion
with printed layoui: on PCB, £1-20;
Power Slaves, £1-60 (3 PCBs); Scorpxo
2, 70p; Gas Detectors, £1-20; Pulse
Generator £1:-10. CWO. Prices tfotally
inclusive. Many others available. SAE
for lists. Production space for PCB
production,  Electroplating, Screen
Printing, Tinning, plus all Gra }uc/
Art & Photographic and Design
ties and supplies. Estimates by r*etu'm
or Phone WKF Elecironics, Welbeck
Street, Whitwell, Worksop, Notts. S80
4TW. Tel: Whitwell 6 (Derbys.).
Callers to 1-3 Station Road.

DON'T LOOK

unless you can resist the temptation to
get these super ‘attention-getters’:

% Pocket-sized MAXI-VOLT Big
kinch 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-
Yolt now!

“ Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised eqmpment Easy
to build., Get transmitting. Send
£7-95 for yours now!

% Psychedelic MINIL.STROBE Kit.
Take a pocket-sized lightning storm
to Disco's & parties. ‘Brain-freeze’
'em with vari-speed stop-motion
flashes. Includes super case too.
Send £3-50 now!

(ali prices include V.A.T., packing
& postage.)
Send remittance to:
BOFFIN PROJECTS,
CUNLIFFE ROAD,
STONE]..EIGH, EWELL, SURREY
(Mail order U.K. only)
Or for more details, send 20p for lists

www americanradiohistorv com

Amazing Value at £11 GE

FANTASTIC NEW
MICROTEST 80

MEASURES
ONLY

90 <70 x18 mm
ELECTRONIC ZERQ (:¥23

8 fields of measurement
and 40 ranges

PRINTED CIRCUIT BOARD IS
REMOVABLE WITHOUT SOLDERING

Voits D.C. 6 ranges: 100mV -2V, ~ 10V, - 50V, -
200V.~1000V. (20kQ2/V) £2% precislon on
DC and AC

Volts A.C. 5 ranges: 1-5V. - 10V. - 50V. - 250V, -
1000V, (4kQ/V)

Amp. D.C. 6 ranges: 50uA - 500uA - SmA ~
50mA - S00mA - 5A

Amp. A.C. 5 ranges: 250uA - 2-5mA - 85mA -
250mA ~ 2-5A

Ohms 4 ranges: Low -0 x1-C x10~-0Q x 100
from 1/10 di Q until 5 Mega Q)

v %&tputSmnaes 1-5V. - 10V. - 50V. - 250V. -

Declbels 5 ranges: + 6dB, -+22dB, -+36dB,
+50dB, +62dB
Capﬁty 4 ranges: 25uF ~ 250uF - 2560uF -~
F

_ SUPERTESTER é80R ICE

20,000 Ohm per Voit/sensl-
. tlvity ® Fully screened
against external magnetic
flelds ® Scale width and
small case dimensions (128
Hl x 95 x 32mm) ® Accuracy
il and stablllty (1% in D.C.,
iy 2% in A.C) of indlcated

" reading ® Simplicity and

ease of use and readibility ® Full ranges of
accessories @ 1000 times overload @ Printed
c'[rﬁ’ult board is removable without de-soldering

oré ranges than any other

meter. Ask for free catalogue £18 50 -
Accessorles (extra) avallable to convert Microtest
Supertester 680R_into following: LIGHT-
METER GAUSS METER, ELECTRONIC
VOLTMETER, AMPERCLAMP, TRANSISTOR
TES PERATURE _ PROBE, PHASE
SEQUENCE INDICATOR, Q x 100K Multiplier,
SIGNAL INJECTOR—Send for defails.

MORE RANGES FOR

LESS MONEY!
AC/DC Multimeter type U4324
A-DC 0-08-3A - 6 Ranges.

A-AC 0-3-3A - 5 Ranges.

V-DC 0-6-1200 V - 8 Ranges.
V-AC 3-900 V - 8 Ranges.

Fruq.: Inthe range of 45 {0 20kHz,
Resistance: 500 Ohm to 5 MOhm-
5Ranges. Decibel: —10 to -+ 12dB.-
Accuracy: £ 2-5% DC. 4 49 ACK
Dimenslons: 187 x 98 x §3 mm,

only £9°25 i
mmz TUBES BI9T1

The Ipha- . o
numeric NIXIE & o

tube has the. ?
ability to display
all the letters of
the alphabet,
numerals ¢ thru
9 and speclai
characters In a
slngle tube,
From the stand-
point of both
readablllty anpd

“ﬁm’ﬁ

elactricat characteristics, the Alphanumerlc

NIXIE tube provides many unique beneflls

Including % 170v-2imA + All d.c. operation

% Uniform, continuous line characters of equal

helght % Memo? with simple solid state drive
a

circults % Readabllity In high ambient light _ . .
200 footlamberts brightness % Long life with no
loss of brightness % Character height 2iin.

Price only 99p each plus t6p P/P.
Bases for above 60p each.

JUST ARRIVED ! !

NUMERIC INDICATOR TUBES
Ultra-long hfe, high quality, 0-9 and 2 Indepen-
dent declmal polnts Supfly voltage 200v D.C.
Current 14mA, Pulse dura fon 100us. Character
height 0-51, overall size 1
Brand new, guaranteed Surplus to manufacturers
requirements.” Type B5853st
-25 £1- 5+ atp 100+ 80p

+ price on application
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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"WATFORD ELECTRONICS

35 CARDIFF ROAD WATFORD, HERTS, ENGLAND
MAIL ORDER. CALLERS SATURDAYS ONLY

OUR NEW LOW PRICES MEANS YOU PAY LESS VAT, | AT COST, AIR/SURFACE.
§ TRANSISTORS (less 10% tor 25+ of one type)
SRR B BT e mmmn)  PRICES B L O cvcten
ACI126 ] g 9 178 P 2 p 4] Q compr ensi
R L L e T
AC128 11p 7 13p P p p P po YR (v |
AC141 20p | BC15a 12p | BF181 33p | OC82 1Zp [2N636 13p ] 2N36id 33p ann\liv%%-&Eno%azl‘%&gnt?ooﬁl%?oﬂzdz vopgozga,alouggﬁrgpr:ug)dosa 001, 0015,
ACiZ 13 D :gg BERS §§§ s 1%3'; e ;gg ot :;g 0-022, 0-033,'0-047, 0068, 0-1'4p; 0-15,0-22, 7p; 0-33, 30p; 0-47, 13p; 160V : o *1, 0-15,
ACITS 11P 1 BCIes 150 | Briss ap | OC201 710p | 2N706 11p | 2N3703 12p gp"ossz g"z‘ﬂf '§p; 0-47 Op; 0-68 10p: 1-0 15p. 250V : 0-22 6p; 033 8p; 0-68 12p;
A 1if|SCies am S ook v e | s 28| o
ACY17 ¥p 7 p p 44 30p p P | POLYESTER RADIAL LEAD P.C. TYPE (Values ars In i), FEED THROUGH
ASvi3 i | Gt e | B ip | T, o s 3 ) e she | BOVGR TG O il Sien duet $11014 Ui | cRPaGHTOR
22,033 70 3 g ; 8
‘ACvS1 29p | BGi77 18p | BF595 18p | TIP3 48p | 2N1132 20p | 2N3708 8p D10479p;0:6810p;1:014p; 1 8220122 24p 1000pF/3%0v__8p §
ACY322 16p | BC178 18p | BFX86 21p | TIP30A S4p | 2N1301 20p § 2N3709 Ep ELECTROLYTIC cAPACITORs Axial lead type (Values are In £2f) i
AD140 48p | BC179- 18p | BFXas. 22p | TIP31 54p | 2N1302 17p | 2N3710  9p | 63V : 0-47,1-0,1:5,2-2, 3-3, 4, 4-7, 6+8, 10, 15, 20, 22, 47, €8, 6p. 100, 12p. 40V 100, 6p 7
AD14p 45p | BC182 10p | BFYS0 15p | TIP32 64p | 2N1303 20p | 2N3771 140p | 56V : 1000, 42p. 30V : 3500, 41p. 25V: 10, sa ‘150, 6p; 220, 11p; 479, 13p; 680, 18p; B
AD181 34p | BC183 10p | BFYS1 1sp | TIPa3 95p | 2N1304 24p | 2N3772 180p | 1000, 24p; 2200, 34p. 3000, 39p ; 4700, 41p. 168V : 40, 125, 250, 6p. 16V ; 1000, 1500, 18p. §
AD1is2 34p | BC184 11p | BFYs2 15p | TiP34 130p | 2N1303 24p | 2N3773 240p | 10V 4, 100, 5p; 640, 10p; 1000, 14p ; 2200, 18p.
‘AF114 13p | 8C184L. 11p | BFY53 17p | TIP41A ¢8p | 2N1308 24p | 2N3819 20p
AF115 $3p 219 12p | BSX20 16p | TIP42A 74p | 2N1307 24p | 2N3820 47p POTENTIOMETERS (AB) Carbon } TANTALUM BEAP CAPACITORS §
AF116 13p | BC212L 12p | BU105 £226 | 71543 26p | 2N1893 30p | 2N3823 &0p | Track, 0-25W Log & 0-5W Linear values | 25V: 0-14F, 0-2, 0-47, 1-0, 2:2, 4-7, 6-8 §
AF117 13p | 8C213 10p MJE370 63p | TIS44 17p | 2N1980 45p | 2N3824 S50p 1K Q-2M Q single gang “14p 35V 0-1uF, 0-2, 0-47, 1°0,2-2, 4-7 o
AFi18 40p | BC214 13p | MJE3T) 78p | ZTX107 10p | 22160 62p | 2M3004 13D | 5k oM Q single eang D/P switch 32p | 20V: 104F: 16V: 220F; 10V S3uF, 224F. §
AF121 33p | BCy42 28p | MJE520 62p | ZTX108 8p | 2N2217 23p | 2N3d0s 17p SR P 1 §V: 330, 4TUF; 3V: 4TUF, 1000F, | i
AF124 30p | BCY43 25p | MFP102 36p | ZTX109 12p { 2N22i3 20p § 2N3306 17p 2K Q-2MQ dual gang stereo 45p Price: 10p sach, ' o
AF125 30p | BCYSs 18p | MPF103 20p | ZTX300 12p | 2N2221 20p | 2N4037 35p | S S E o EOTENTIOMETERS B -
AF126 30p | BCYS9 18p | MPF104 30p | ZTX301 14p | 2N2222 20p | 2N40S8 13D | 5 55w Jog and linear values MYLAR FILM CAPACITORS
AF127 30p | BCY70 15p | MPF10530p | ZTX302 18p | 2N2303 25p | 2N4081 13p :
AF133 33p ] BCY71 18p | OC23 144p | ZTX304 22p 2N2369A 2N40s2 14p | 5K Q-500K Q single-gang 35p | 100V: 0-001, 0-002, 0-005, 0-01xF  3p
AF181 45p | BCy72 12p | OC28 a0p | ZTX311 10p 2N4871 31p | 10K 2-500K 2 Dual gang 50p | 0-0i5, 0-02, 0-04, 0-054F, 0-iuF 4p
AF186 48p [ BD124 75p | OC28 48p | ZTX341 19p | 2N24a3 =Wp 2N5457 30p | KNOBS for above Black or Slivered 8p | 0-15, -2 50V: 0-47pF sp §
AF238 38p | BD131 40p | OC35 48p | ZTX500 15p | 2N2645 38p | 2Nb458 30p
BC107 9p|BD132 4dop | OC36 52p | ZTX501 13p | 2N2a0¢ 20p | 2NSés8 30p | PRESET POTENTIOMETERS CERAMIC CAPACITORS
BC108 9p | BD137 45p | OC41 15p | ZTX502 18p | 2N2905 45p | 3N140  85p | 0-1W 50-1MQ Vertical only G || SR, Piacubid Bha, ot o ISEE
ggwga ‘Iﬁp gg’YﬁO ;gp ggﬁ ::p %;&gg: ;go ;Ngggée:gp %‘;&1 ggg 0-25W 100 Q-2-2M 2 Horizontal 6p | Range: 5pi-10,000pf 0
10 8 p p P J h
b 10 120 | BDve: 850 | OGés 12p | ZTX550 18p | 2N20250 8p | 40362 40p | O-25W 1KD-2-2MQ Vertical 6p ! 0-0154f, 0-022uf, 0-033uf, 0-047uf 3P
BC147 1Tp ' BF115 22p7 OC70 11p /1544 S5p ] 2N2925R 8p [ 40673 58p 4
- QUALITY RESISTORS. ERIE MAKE, & ,acKSONS VARIABLE 8.
TTL 74 Il__ess 15(;/g/f¢1)r 125;ml}edd PIODES SPECIAL OFFER Carbon, Miniature, ngh Stabllity, Low Ncise CAPACITORS
DIGITAL ics [°58 10 loraaw wuiee | AA12o 10p R peat the VAT Man. PRICE
¢ Less 15% for 0+ mixed | gy 0y 195 B 'Cp 0" diameter, || POWER Tol. RANGE  val. 1-89 100+ | Dieletric (oroans | 24en
LG }:P 7428 'i‘gl’ ;:;‘3 gg" Byi27 t1p J Red i2p §O-25W. 5% 220-47M E4 1p 0-8p 100pF 80p | 00-208/176  240p
a0z 15p | 7432 25‘; T8 3p | BYZI1 250 R Green, Yellow, 0:5W 5% 2:2Q-47TM E12 1p 0-8p 300pF 88p | C804-15pF 113p
7403 15p | 7433 36p | 7476 32p | QAS  38p Amber & White 17p R1W 5% 2-20-10M . E12 2-5p  2p S00pF 85p | C304-25pF 118p
7404 18p | 7431 27p | 7480 44p | OA9 Sp 7 Seg Display s i
7405 18p | 7438 27p | 7481 8%p | OA10 36p § DL7O7 £125 JACK PLUGS |  SOCKETS PANEL METERS
7408 38p | 7440 15p | 7482 75p j 0A7e  8p R DLW £185 : Frol o~ e
7407 3%p | 7441  65p | 7483 83p | OAst  Bp F 14C 23p Screened { Plastic| Open | Moulded | requires 14" hole
7408 15p | 7442 65p | 7484  90p | OAs5 10p W .0 25p chrome 1 bod o i
7408 13p | 7443 120p | 7485 1250 | OA90 6p =y L e e y | meta with FULL SCALE
7410 15p | 7484 105p | 7483 275p | OAst  sp [ TH4IT p n P 8p 8 break | ME 6 0-50uA
7411 20p | 7445 - 8ep | 7400  40p | OA100 10p NES555 3:5mm 14p iop 8D | contacts | ME 7 0-1004A
7412 20p | 7446 105p | 7493  80p | OA200 6p TBAB00 Standard Mono 17p 13p 13p 150 ME 8  0-500uA
7412 35p | 7447 1oop | 7402  48p | OA202 6p || ZNd14 Standard Stereo |  30p 180 o o e g M
7414 60p | 7448 70p | 7403  39p | 1NO14  4p
7416  35p | 7450  15p | 7495  &3p | 1N4001/2 5p | EARPHONES DIN Plugs Secket ME10 O-5mA
7417 35p | 7451  15p | 7406 72p | 1N4003 5p | With Cord and dJack | pp|N LOUDSPEAKER ockets | Couplers | ME11  0-10mA
7420 15p | 7453 15p | 74121 32p | 1N4004/5 6p Plug Magnetic YpE . 5 (180° & 11p 7 ME 12 0-50mA
722 24p | 7454 15p | 74122 45p | 1N4COG/7 8p | 25 mm plug 15p | 240°) 6 P 15p MEI3  0-100mA
i g |dm i |ie g |es d (gopou e et osoma
7425 p | 7470 p P D sta ]
T R lim 2ep lmer feom iSe2r e 13emmplug 28p | CO-AXIAL (TV) 10p 8p 15p(i.5)| MEI5  0-1 amp
] PHONO 5p (sg1) P ME 18 0-50v DC
LINEARIC'S BRIDGE SCR assorted colours b 7p (dbl) ME 17  0-300V AC
705C 14 pin 28p | LM3D4H  170p { SN76033  250p ;'lic'tll'::ﬂcil:g ::h;r\l:tor;; Metal screened 12p | fop (troi.) ME 18 *'S' Meter
741C 26p | LM305 178p p | {pas P ME 19  “VU" Meter
TAD100 130p|1A50V  20p|1A 100v 42p | BANANA S0 7 - .
1C Top |LM3ES 805 | 155600 Hop|1a10v  20p[ (A 200V 4T ., Pcadehpicp ifp
748C 23p TBAS10  150p p P SWITCHES SOCK
Ay-1-0212 5:50p | LHOS00 790 | ZNat4  110p11Ad00V 230 |1A SO0V P | TOGGLE: SPST18p | PUSH BUTTON: Miniature push Bbino o 9
AY-1-5051 1:45p B 2AS0V  30p 3A S0V 21 ppPDT 22p | to make or break non lacking  15p | 14 9'" 139
CA30i8  72p |MC1303L  130p | REGULATOR 3A 100V 43p 16 pin 1p
CA3020  145p | MC1304P 360D | 7050 asp g:;xz 3:" SA’:’ggx ;ip SUB-MIN TOGGLE ggnc"ggﬁr (white): 10A 250V SP
CA38  135p |MC1310P 2200 | 7805 (r03) 150p | 2A400V  44p |34 600y 916 | SP Changeover a5p g centre oft HEAT SINKS
MC1740CG  55p SPST anjoff 40p | ROCKER: llluminated (white) incorp— TOS/5F $p
CA3036 %p 7815 (TO3) 175p | 2A600V  45p|5A %0p
i MFC4000B 54p o DPDT 6 Tag 64p | orates neon, lights when on T01SI1BF 2o
CAIMS  SSP|yncoo  aop | MXO9K - 185pidAtcdy d3p TA 40Y 100 | SLIDE: 3A 240V 45p | TOBBITV2  15p
Casds 2200 | Mmook 1sep | MVR1Z  170p|4R400V 6001 IASEY T8 | 1A DP 250v 100 | ROTARY SWITCH: 1 pole/taway | | Oofaton kit "
CA3075  150p | NESSS 55 BAlooy  Son|TiCas  29p [ 1A DP 250V C/0 12p | 2076w, 20/2w. 2/p4w, 3p/3w 3p/dw, hlea & 2 washers)
CAB!  150P | NEssepm  99p | B0 ES SAd0v 73p|2N352S  90p | #A DP 250V 9p ) dp/Zw, dp/Sw ap | OB EEWAES
CA3088E  195p 2N4dd4 191p
°P | NEses 304p | Range Byi22 Sap|' ' | TRANSFORMERS MAINS LAMP HOLDERS AND LAMPS
CA3090AQ 250p | NFS62  315p | 2-7v-33v SY184 3% | ryERMIS. | Primary 220-240V
CA3128  140p | NES67 246p | 400mW % TORS ﬁ LI LES HOLDER Dome shaped, Red, Blue,
LM300H  170p | SL403D  150p | 3.3v-33v PIAC THBH1 135p oﬁ(mlﬂlaiure 100mA 80p | Green, Yellow, White 14p
LM301 azplstetan  150p | 1-aw 17p!sT2 20p| THB12  135p | 8-0-9(minlature) 100mA 80p | LES BULES v and 12v 7
I 12-0-12 (minlature) 100mA 90p | MES HOLDERS Chrome cover, Red or
DENCO COILS ENAMEL COPPER WIRE (201 reei) ALUM. BOXES | 0-12, 0-12V (MT 150) 150mA 160p | Amber, Jewelled top 28p
Miniature Dual purpose | 16,18, 20, 22 SWG P &P with 11d 0-6, -6V (MT 280)  280mA 165p | MES BULBS 3-5v 6V 12V 7
24, 26, 28, 30 SWG 39p 8p per - LBS 3-5v P
Rng, 1-5BY,RW 80p | o' 34 56" 46 Swé 8 25x51x14™ 50p | 24-0-24V S00mA 220p | NEON: RED d top 250V 2
, 34, 36, P ree! axdx1i” 50 H round top 250 P
6-7BYR 58p - xdx1} p | 30-24-20-15-12-0 1A 285p | NEON: §” square top, red. green,
1-5Green  65p | OPTO ELECTRONICS x2b13”  50p | 30-24-20-15-12-0  2A 340p | Req. 3 hole 21p
MAXI-Q Coll Aerlel | LED TIL209 (red) with socket 16p | 4x5ixi3”  58p ;
Coil. Rarige2-T. Blue MINITRON 3015F 7-seg display 100p | 4x24x2* sop | VEROBOARD o
LED lar 0-927 > KNOBS (fits ” shaft, with grub screw,
fop) |OCPTO 4p di algsr 3x2x1 44p Pitch except K2 (push fit} & K8 (for sliders).
Translstor Tuning cotls | OCPT1 85p R:’é“' 15p | 52427  8p 0-1 0:15 15 Kt Black pointer type op
Rng. 1-3B.Y.RW 70p | ORP12 58p | Green, Yellow, Pl xsn2ir  84p {copper clad) (plaln) K2 Slim stlvered alumintum 16p
IFT 13/14/15  €5p each | ORP&1 46p | Amber & White. | Bx6x3”  108p | 24x3” 32p  2Mp 13D | yqpack 137 with chrome im 15D
iEY, 187356 B | Mo only 19p | 10x7x3” 122p gi:g -3 :3;?;" gg" B K4 Black serrated. Meial top with
L, Zp FUSES AND HOLDERS Toxdixd” 110p | 51,5n 4opp 41?, 20p line Indicator 33m diam. 18p
MW F.R. Aerlal  70p PE 12x5x3”  120p | i1 7~ 15p 78p  60p | K5 Black fluted metal top and skirt
FERmTE ToDs — | 14 SoomAtEA 35 Pans: Single  6p | 3gxi7” 15p 145p  7T5p callbrated 0-{0. 37mm dia, 20p
#” dlam Anti-surge 20mm | 20mm Chassis 16p | SPEAKERS |47 1850 —  110p | K6 PK2 a8 KS with pointer 5n skirt  20p
2 - 8p: 51 - 150 100, 250, 500,800mA, 13* Chassls 22p 3§g 0 5\‘\; Pkt of 36 plns 22p | k7 Black, knurled, tapered. Metal top
i 4t £ - 150; 1A, 16, 2,265,315, asx sap | Spot face cutter 52p top & skirt. Callb. 0-10, 30mm  20p
¥ - 18p SA 1p each i Pin insertion toot K8 Black or silvered for slider pot
=

ALL DEVICES BRAND NEW AND FULLY GUARANTEED.

ORDERS DESPATCHED BY RETURN OF POST. TERMS OF
BUSINESS: CASH/CHEQUE/P.O.s OR BANKERS DRAFT

| WITH ORDER. GOVERNMENT AND EDUCATIONAL

INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE
AND EXPORT INQUIRY WELCOME. P & P ADD 20p TO
ALL ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE
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CAPACITIVE -DISCHARGE

ELECTROMIC IGRITION KIT&d

“Sparkrite MK 2" is a high performance. high quality, capacitive
discharge. electronic ignitien systern. Sparkrite completely
elimnates problems of the contact breaker. Misfire dus to contact
breaker beunce Ia elsctronicelly eliminated. contact breaker
burn is eliminated the condition of the contacts fa not retevant to
the parformance of the igrution, and the system is ng ionger
dep#ndent on the dwell period for recharging,

Sparkrite will give you: Up 16 20% better fuei consumphon. instant

. &/l weatherstarting. cleaner pluga—they {ast up 10 five timas longer
without attention. faster accelaration. higher top spseed. longer
co3t and battery Iite. efficient fuel burning and less air peliution,
smoothar running, continual pesk parformance

Voted best of 8 ignition
systems tested by a
leading Motoring Maga-

Zine L

Pricea: D.1.Y. asasmbly kit £16-93 including VAT post and "

packing. Ready buiit unit £13-86 including VAT post and -
packing. (Both to tit all vehicles with coildistributer -
1gNition up to 4 cylindars ) Switch for instant changeover

The Kit comprises sverything nesded: Regdy dnlisd praased
stasl case coated in matt biack spoxy resin. ready drilled base
and heatsink top quahty 5 yesr guarantesd transiormer and
<omponents, cables, coil connectors, ‘printed circutt board.
nuts, bolts, siicon grease. fult instructions to make the kit nega-
tive or positive earth, ana 10 page installation instruclions.

WE SAY IT IS THE BEST SYSTEM AT ANY PRICE

trom “Sparkiite’ ignition to conventional ignition £2-79
ancluding VAT post and packing R P.M. limiting control
£2-42 inciuding VAT post and packing. (Fitted in case on ready built unit
deshboard mounting on kit | We can supply units for eny petrol-engined
vehicle (bost, motorcycls, etc) with coil/contact breaker ignition
Details on 7equest

CALL IN AND SEE US FOR A DEMONSTRATION

ORDER NOW

To Elactronica Design Aasoclates Dept. Pwy
82 Bath Street. Walsall, WS1 3DE. Phone 33652

[] ' ' From  Name
Address
] j PR
Guantity Plesse Supply
i L ] . » P Mk. 2 D.1.Y, A bly kits at £18.53.

Sparkrite Mk, 2 Ready Bullt Negative sarth at £13-88
Sparkrite Mk. 2 Ready Built Positive earth at £13:88
Ignition changsover gwitches at £2-79

BOX

ices include hds,

: b R.P.M. Limit aystems in the above units at £2-62
screws and VAT (at b e % ; g i
8%). 18p shouid be o Fluorascent light sasembly kits at £3-48
added 1o the totat o [k PRy

Fluorescant hght built units at £¢-10
Diffusers for tha above at 58p

s

You can build
this reverse polazity protected

order vatue for post-
age and packing

Wa., T I e df By 13 high 7@ 12¥ 8W flugrescent iight Everything needed is of number aluminium boxea at
Ma B 4wy dt W 157 high  48g hed: white ¢ Hed drilled J . ready drillect heatsink. printed Fhumber \GilElum
Mo, B i~ By gi- [T 11-' high 4 circuit board, high quality components and transformer. end caps, cable, sluminium boxas at
M 30 5oy A" kg 137 high 4 the fluorescent tube, nuta, bolts. washers and simple assamibly and operating of number aluminium boxes at
Fam. 11 1" by .1!" Ey 27 high  A8m instructions Whon complsta the light has many uses: workshop and work-
MG-3E @' B30 By 1t high i bench illumination. garage lighting, emergancy lighting, Hghting for camp-
He 13 B by d* kw27 high $8m zu& andAhoanr!\’ 1 :l :!n i‘n‘lp-c!:/o“nrump' and m-nky. mo'r; - — } enciose cheque/P.O.s for £ .. Cheque No ...
. 1 [a Eh 2% high 75 aa: Assgambly kit £3-46 inc post and packing; Ready built £4-10 inc
H:- L al::i":. " Ef:: 3t h'gh 93: VAT post and packing, Diffuser S8 inc VAT post and packing (Send §.A E. if brochura only raquired)
& 1E 107 =7 by 37 high £1- 14

lNDEx To ADVERTISERS Everest ... . 335 Oliver (P. G.) .. 340
Ambit International . cover iv Foresight Electronics ... .. 341 Partridge Electronics Ltd. .. 334
Arsbour Electronics Ltd. ... ... 278 Pembridge College of Electronics . 266
ASP. Led, . 272
Astro Electronics Ltd. ... . 272 Galleon Trading ... e . .. 338
Audio Equipment . 270 Greenbank Electronics ... ... 278 RDI Ltd 338
AW.R.E. (Ministry of Defence) ... 339 Greenweld Electronics ... . 336 Radio BéokmServiéé‘s -
Ragio E°"§P°"eTstpeda“s“‘s 280-281
' , Radio Exchange Ltd. cover iii
Bamber, B. o .. 334 H.A.C. Short-wave Products ... . 332 -
Barrie Electronics e 284 Harversons Surplus Co. Ltd. ... w277 E';l’é’ !(';_sff}f-')“éntst LtdL'td"' %EL?
Bentley Acoustic Ltd. ... vee .. 325 Heath (Gloucester) Ltd. . 284 RST V ll lMa'EinOred P Tt 333
Beta Devices ... .. .. .. 338 | Henrys Radio Ltd. w278 e e e 594375
B.H. Component Factors Ltd. ... ... 296 | H.M.Electronics ... ... ... .. 340 Riversdale Eloctranies o 337
Bi-Pre-Pak Ltd. ... .. .. .. 273 | HoldingsLtd. .. ... .. .. 340 ALIERE D ERIGRIE oo e oo
Boffin Projects ... e 341
British Institute of Engineering Tech-
nology ... 328, 332, 337 L.L.P. Electronics Led. . ... e 271 Salop Electronics ... L 34
British National Radio & Electronics Imperial Trading ... .. 338 & 339 Saxon Entertiinments Led. ... 285
] School ... 68, 270, 295 Intertext {1.C.S.) ... .. 340 S.I.G.A. Electronics Ltd. .. 336
J. Bull {Elecerical) Led. ., . .. 283 Simtech Engineering Ltd. e 339
Bug Sound Electronics ... e ... 338 Sinclair Radionics Ltd. ... e 331
Juniper Electronics .. 338 Sintel . 341
s gtudilo Electronics %;%
. Caranna . 339 urpletronics
Chromasonic Electronics .. 279 Kensington Supplies s 339 Swaanley Electronics L 292
Codar . 282 Keytronics e 332
golo?ord(Electronics) Ltd. ... 336
ombined Precision Equipment 282 f
Crofton Electronics v .. .. 335 | LewisRadio .. .. .. .. 270 e s
C.T. Electronics ... vem cover ii Linear Products Ltd. e e 325 Toner Electronics... o332
Lo&i::reComputer Operators Training 339 | Irampus Electronics Ltd. . 276
DEW.Ltd. ... .. .. .. 340 | London Electronic College ... ... 346 | Tweedy (L &A) .. .. .. .. 338
D.}. Electronics ... .. 334 Lowe Electronics ... . 276
. Doram Electronics Ltd. ... o 291
‘ Dziubas, M. .. 266 Vero Electronics ... ... 278
Maplin Electronic Supplies ... 269
o . 296 Marco Trading ... gig
ectroni-Kit Mawson Associates .
Electronic Brokers o ° oo o 341 Microelectronics ... e 341 Watt;o'r-d nEJg;trs)_nLccst Supplies ... gg%
Electronic Design Associates ... e 343 Marshall, A. & Son . 268 Wﬁsms!gw Audic;r PP T oagn
Electronic Mail Order Ltd. e 296 Minikits Electronics e 341
Electrospares .. 266
Electrovalue Ltd. ... .. 268 ’
Elvins . 328 Newmart Electronics ... . 327 Z & | Asro Services . ... e 344
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wormesr 2 & | AERO SERVICES LTD, - o it
ESTROU GROVE TOTTENHAM COIJR'I' ROAD
4”“ - DURNE LONDON WI

LONDON W2 55F Tel: 580 8403
Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office Open all day Saturday
MULTIMETERS LINEAR INTEGRATED CIRCUITS
N 2 — Please note reductions in prices —

Mullard TAAZ263. Direct coupled three stage .

MULTIMETER low level amplifier for use from DC to €00

TYPE U4324 ke/s. Supply voltage 6-8v. Typical power gain

33 ranges covering 77 db into 15002 load. Output power 10mW

i D.C. curren}' TO72 four-lead encapsulation £0-65
‘X’E‘: lf‘r)rg:; ; Mullard TAA293. Medium frequency ampli-
300uA3A:; fler with frequency response of 600kc/s.

Nominal supply voltage 6v. Typical power
gain 80db. Maximum power dissipation 160
mW. Power output 10 mW. into 15002 load.

DC voltage: 0-6—
1200V e : ey )
AC voltage: 3— . i

900V . TO74 ten lead-encapsulation £0-65*
Resistance: AC/DC MULTIMETER TYPE Ui Mullard TAA320. Metal oxide silicon low
esistance. Aparl from usual multimeter facilities frequency pre-ampl]ﬁer consisting of a
s the Instrument incorporates fixed fre- MOST stage followed by a bi-polar transis-
!-l-e1v2ecll'b —10 to quency Audio (1kHz) and LF. _(465kHz) tor. Gate to source voltage 9-14v. Total
Sensitivity: Oscillators. 22 ranges covering AC |. power dissipation 200 mW. Drain current
ensitivity: Voltage 2-5-1000V; D.C. Voltage 0-5- 1 pA. Output conductance 0:65 mmho.
20,000 o.p.v. DC. | 1000V; D.C. current 502A to 500:A and TO18 3-lead encapsulaticn £0-60*
4,000 0.p.v. A.C. |resistance 0 to 1MQ. Sensitivity 20,000 Type 741 Operational Amplifiers, 8-dual-
Instrument is powered by re-chargeable | 0.p.v. Oscillator output voltage—1v in-tine encapsulation ' 263 30*
nickel cadmium batteries. minimum.
PRICE £9-85* PRICE: £8-00

- L.E.D. TYPE HP5082/4850
GUR NEW 1875 ILLUSTRATED CATALOGUE/PRICE LIST covering | oo ot A o hent o s med ot
VALVES, TUBES, SEMICONDUCTORS, PASSIVE COMPONENTS AND | forward voltage of 1-6V and DC current of

. 20 mA. Plastic wide angie lens 0-200in.
TEST EQUIPMENT IS NOW READY. PLEASE SEND £0-20 FOR diameter. Ideal for panel lights, etc.

YOUR COPY. Price for 12 pieces £1-75 incl. VAT and p.&p

* ALL PRICES EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ADD £0-50 PER MULTI-
METER AND £0-15 IN £ FOR OTHER ITEMS—SUBJECT TGO A MINIMUM CHARGE OF £0-20—TO COVER HANDLING
AND POSTAGE. NO C.0.D. ORDERS ACCEPTED,

400 13p | 7450  1Sp [ 14122 LINEAR 1.C's Times 8 pin DIL 45p | Popular Op Amps

7401 1p | 1451 16p | 74123 68p CA3045 Transistor Array NE556 Dual 555 14 Pin DIL le 709 ext. comp. 8/14 pin DIL 30p

7402 14p | 7453 18p | 74141  &Sp CA3048 4lndependentAmpllﬂersml) NE560  PLL 16 Pin DIL 710 DIff. Comp. 14 pin DIL _ 45

;m :g: ;233 2 ;2};? ggp ICL8038CC VCO Fun. Gen. 14 pin DzlLs NE561  PLL with AM Demod. 16 3lesn 5 i -co::“;‘"h puzlou. 25:
P P p h .

7405 p 7470  3p {74153 T6p | ICL80SEBC VCO Fun. Gen. 14 pin DIL NESS2  PLL with VCO16 Pin _ 325p | 747 Dual 741 {4 pin DIL  78p

0 T 323 T 1%23 LM301A Op. Amp. with ext. com: ssp NES63  PLLFMAF Demod. 16 PInDIL | 748 ext. comp. 8 pin DIL _ 38p

7408 18: 7474 32p | 714156  T2p LM380 Audle Amptifler 90p NESEs PLL 14 Pin DIL 325p > Digit Calculat Cht

1M e | el Tie o | Hhowmd Orasom Ame 190p | NESes Fun.Gen.8PInDIL %‘}L 008 min DL elater Conp
P p uad Op. Amp. |co

Ta2  Jobl7sc  esp|1s62 99p | MC1310. Colless FM Storeo Dec. 225p one L PC Keyboard 0-9, decimai,

7413 32p 7481 94p | 74163 eop | MCim2 TBAGI0 AM/FM Radlo recelver m,, 4 tunction, C, K, keys, Size:

:m: ggp ;:«gg ;:g ;::gg :ggg mgg}g S$Q Quadraphonlc Dec. 1130p ;gﬁgg gvv\crg%ﬁu%:r AAmp 1:: 2-36” x 3-76” x 045 400p

o .

7420  14p | 7484 90p | 74174 120p | MFC4006 $W Audio Amp. 57 | TBAs2 ¢ \Watt Audlo Amp. 80p | DIL SOCKETS BY TEXAS.

7422  25p | 7485 120p | 74175 85p MFC8040 Electronic Attenuator  80p ZN414  TRF Radio Recalver  110p 8 pin 13p, 14 pin 14p, 16 pin 15p

]’:gg :zp ;:gg z?[‘ng ;f:}g? ;gg NEE36  FET Op. Amp. 250p Data sheets on above I.C’s 10P_each. P o 0

T Jol%am ‘b |Mise $3p | VOLTAGE REGULATORS (PLASTIC) [SCR-THVRISTORS =~ other = [TRIACS .~ v soov

7430 i4p [7491  E0p [T4185 138D | 593 1amp +Ve v 1A @p p 5p T0p 2Na4 188p| 3A  BSo 8 120p

7432  25p [ 7492 50p | 74190 155p ~ Ve P 42p 0p 199 Pl 2A  sse 200 156

7437 27p |7483  40p f 74191 135p 14 pin DIL 87p| 5v 7805 14p 7505230p | 3A ﬂp 49p 75p 100p 2N5060  40p . L '“P 185

7440  16p | 7484 750 | 74192 120p 12v Ts12160p TH12250p | JA — 8p B4p —  2Nooez  4%p {104 TP Lagh  gge0

7441 65p [ 7485  64p | 74193 120p Data Sheets on |15v 7815 140p 7915 250p | o¢her DD = L = Other

14z g |Te6  Tap 74158 2P | Vol Regs.  |18v 818 14%p 79182500 | GTios 140p, CTOSD Ssp, MCRIOt 25p | 40450 00p, 40450 S0, 40068 5P

7448 7op J7a121  30p | 74109 1s0p | 10P each 24v 7824 140p 7924 250p | BRigo Bx-DIRECﬂONAWJML_ﬂ_D

Transist BC212  11p | OC28  55p | 2N2219  20p [ 40584 73p | DIODES ZENERS ©-MOS I-Cs OPTO-ELECTRONICS

ACHTS B MEloch i |Malemless | gamT o | dng,, | AU | Sl SR iR

ACi23 11 214 ] 1 Lo P m P P RPB p

aGis mp|eotis sip[oCls ol ovaes Mo\ WIS g, | BUE i | AW e | EDURAE B f ORver e ey G

ACiss 1ip | BDI3i 420 | OCioNI2 11p | 2N2005 18p | 2N2180 00 | oa70 0 COWNAE 2ip | SE08 ned 50

AD14g 43p | BD132 45p | OCe1/2 12p | 2N2026RE 8p | 2N2846 370 | QA7 7p | Tunnel CD4013AE 63p -

AD161 36p | BF115 22p | OCB3/4 28p | 9N20260 gp | 2N4T81 33 | oag 7 | AEYH %9p | CD401GAE 63p | TL211 Green

AD1s2 36p | BF167 23p | TIP2955 T0p | 2N2826YG 8p | pETS OAB5 #p CD407AE 163p | SEVEN SEGMENT DlSPLAYS

AF114/5 13p | BFi73  25p | TIP#1A 85p | 2N3053 18p | BFoss asp | OAD0 % | Varicap CD401SAE 228p | 3015F 0-35 In

AF116/7 13p | BF184¢ 22p | TIP42A T2p | 2N3084 45P | MPF102/3 OA%1 sp BB105 30p | CD4022AE 168p | ((T7040-331In DIL 13.,,

AF130  33p | BF194 Mp{ZTx300 12p | 2N3055 S50p s0p | OAS T CD402BAE 210 | \77070.33in DIL 135D

Af23  40p | BFios 12p | ZTX500 15p | 2N3442 140p | MpFi04/s 0A200 6 CD4024AE 118p ST

BC107/8 9p | BF1%8 ﬂp 2N697  13p | 2N3702/3 11p a0p | OA202 p Noise CD4027AE #p | LIT7470-631n P

86109 10p | BF197 2N608  30p | 2N3704/5 11p | opaaee  22p | ENOIS w | 2 90p | CD40IBAE 140p | MAN-3M

BC109C 12p BFRanfnzsp 2N706  12p | ENGT08/7 11p | oNoor §7p | IN4oot 5p | memm———wen | CD4028AE 196p 0127 In 104p

BC147/8 7 | BFX29/3030p | 2N708  18p | 2N2708/0 9p | an3ass  s0p | IN4004 6p | Mica+ 2bushes | CD4046AE 2020 | MAN-4 in

BC149 Op | BFX84/5 25p [ 2N830 18p § 2N3772 161p | onE4s7  3gp | IN40OT » for TO3 & TO86 | CD4047AE 137p 019 DIL  1%8p

Bele? 100 | BFX87/38 24p | 2N1131/2 18p | 2N3T73 220D | 2nados aop | INataB 4P 5p | CDeMSAE 63p

BCi58  8p | BFYS0/i/2 | 2N1302/3 17p | 2N2903/4 15p | aNsase 30p CD40S4AE 198D | MEW VAT RATES

BCi159 9 15p | 2N1304/5 21p { 2N3005/6 15p BRIDGE RECTIFIERS CDA40S5AE 1%8p | o Transistors, Diodes-

BC169C 12p | BRY39 up 9N1308/7 28p | 2N4058 15p | MOSFETS 50V 100V 400V 60OV CD4060AE 220p Bré;;‘s SR Amps and.

scifi® i | BIERh b | Nt aon oo 1 | S03 e oA e D o | SUEAY He | Mot

B, MO e e e i B\ OHOH R OB | UenmallaGn

p | M p 3N140 4A s~ ! :

Cias . 1o | OCa6  4Tp | oN1893  27p L aose2 45 I3N141  73p | 6A  SBp __ 60p CD4EZBAE 1200 | DEVICES).

Minimum order £2. P & P 20p. MAIL ORDER ONLY TECHNOMA'"C LTD. Rl et b

Please add VAT as shown Govt,, Colleges, etc, orders welcome Tel. 01-704 4133
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Total Building Costs

£7 - 23 PP Ins. 44p

{Overseas Seamuail
{+25% VAT £1-80

“ 4 Transistor Earpiece Radio.
Y Signal Tracer.
J Signal Injector
% Transistor Tester NPN-PNP.

% 4 Transistor Push Pult
Amplifier.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 34” Loudspeaker @ Ear-
i Mica Baseboard @ 3 12-way connectors
Tuning Condenser @3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6%
yards of wire @ 1 Yard of sleeving etc.- @ Parts Price List and Plans 55p free with parts.

piece @

NEW EDU-KIT MAJOR

Completely Solderless Electronic Construction Kit
Build these projects without soldering iron or solder

% ©§ Transistor Push Pull
Amplifier.

Y% 7 Translstor Loudspeaker

% Electronic Metronome.
Y Electroni¢ Noise lenerator.

Y% Batteryless Crystal Radio.
Y Omne Transistor Radio.
% 2 Transistor Hegenerative

Radio MW/LW. Radio.
Y% & Transistor 8hort Wave Y 3 Transistor Regenerative
Radio. ’ Radio.

% Aundible Continuity Tester
% Bensitive Pre-Amplifier.

@ 2 Volume controls @ 2 Slider Switches @ 1

P & P £2:35)

ROAMER
NINE

WITH V.H.F,
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tunexble wavebands as Roamer Ten.
Bullt in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHF and SW. Push
Pull output using 600 mW transistors. 9 Transistors and
2 diodes, tuniug condenser with V.H.F. section, separate
coil for alreratt, moving eoll loudspeaker, volume ON/OFF
and wavechange controls. Atiractive all white case with §
red grilie and carrying strap. Size 93 x 77 x 2"

approx. Parte Price Liat. and Plans free with parts.

Total : PP & Ins. 44p
Cen ge | | (Overseas
Building Seamnall
P & P £2-35)
Costs (+25% VAT £1-75)

POGKET
FIVE

NOW WITH 3” LOUD-
SPEAKER

3Tunablewavebands., M. W .
L.w. and Trawler Band,
7 stages. § transistors and

2 diodes. supersensitive Total Building Coafs
territe rod aerial, attractiveblack ™ PP &
and gold case. Size 54" x 14" x 2 Ins,
3" approx. Plans and Parts - 36p g

Price List free with parts. (1 25%, VAT 62p)
: (Overseas Seamail P & P £1-70)

TRANSONA |
Flv KEOwW WITR 3~

- LOUDSPEAKER
‘Wavebands, transistors and 1
speaker as Pocket Five.
Larger Case with Red

Bpeaker Grille and Tuning
Dial. Plans and Parta

Tetal Building Costs

NEW

) Everyday
Series

Build this
exciting New
_series o1 designs )
E.V.5. 5 Transistora and 2 diodes. MW/LW. Powered
by i} volt Battery. Ferrite rod aerial. tuning condenser,
volume control. and now with 3” loudspeaker. Attractive
} case with red apeaker grille. Size 9% x 537 x 2% approx.
Parls Price List and Plans fre¢ with parts.

¥  Total 5 PP & Ins, 36p
y  Building Overseas Seamail
} conts (P & P £1-70)

(+256% VAT 85p)

E.V.8. Case and locks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aertal,
8" loudspeaker, etc., MW/LW coverage. Push Pul] out-
put. Parts Price List and Plans free with partas,

Total . PP & Ins. 86p
Building (Overseas Beampail
Costs P & P £1-70)

(+ 26% VAT £1-00)

E.V.7. Case and looks as sbove. 7 Transistors and 3
diodes. Bix wavebands. MW/LW, Trawler Band, 8§wi1.
BW2, BW3, powered by 9 volt batters. Push Pull output.
Telescopic aerial for short waves, 3” Loudapeaker.

Parts Price List and Eary Build Plans free with parts.

Total - PP & Ins. 39p
Building (Overseas Secamail
Costs P & P £200)

(+25% VAT £1-19)

y

; Mk |

{ NOW WITH VARIABLE

TOKE CONTROL.

7 Tunable Wavebands: MW],
) MW3, LW, BW1, Sw2, 8W3
} and Trawler Band. Built in
} Ferrite Rod Aerial for MW and LW. Chrome plated Tele-
scopic_aerial can be angled and rotated for peak short
wave listening. Push pull output using 560m'W transistors.
Car aerial and Tape record sockets. Selectivity switch.
& tranwistors plus 3 divdes. Latest 4” 2 watt. ferrite magnet
loudspeaker. Air spaced ganged tuning condenser. Volume/
on/off. tuning wave change and tone controls. Atiractive
case in rich chestnut shade with gold blocking. Size 8 x 7 x
4in. approv. Easy to follow instructions and diagrams.
Parts price list and plans free with parts.

@G'{é@»

" PP & Ins, Price List free with parts. 1 Fgf&g’;ﬂg‘;ﬁ;ﬁf’ £6-98 PP & Ine. 85p
36p {Overseas Seamail § P& PL£350)
{+25% VAT 80p) P & PL£L-70) 4 (+25% VAT £1-75)

Waves. 3in. Bpeaker. 8 improved type transistors Plus 3
case in black with red grille, dial and
black knohs with polished metal inserts
Size 9x 3 x2lin. approx. Push puli
nutput. Battery economiser switch for
extended battery life. Ample power to
drive a larger speaker. Parts price list
and Plans free with parts.

1

{Qverseas Seam

TRANS EIGHT 8 TRANSISTORS and 3 DIODES

§ Tunable Wavebhands: MW. LW, §W1 SW2, SW3 and Trawler Band.
Bensitive ferrite rod aerial for MW, and L.W. Telescopic aerial for Short

Total building costs

(+25% VAT £1-20)

diodes. Attractive

PP & Ins. d40p

aill P & P £2:00)

! ROAMER

E e

ol

L4 .“-

TEN Mk 2

WITH VHF INCLUD-
ING AIRCRAFT

Now with free earpiece
and switched socket. ]
10 Tranzistors. Latest 47 i
2 watt Ferrite Magnet
Loudspeaker.

% Tunable Wavebands,
MW1, NW2, LW, sW1,
SW2, SW3, Trawler
Band, VHF and Local
Stations also Alrcraft Band.

Built in Ferrite Rod Aerial for MW/LW. Chrome
plited 6 gection Telescopic Aerizl, can be angled
and rotated for peak ahort wave and VHF lictening. Push
Pull cutput using H00MW Transistors. Car Aerial and
Tape Record Sockets. 10 Transistors plus 3 Diodes.
Ganged Tuning Condenser with VEF section. Separate
coil for Aircraft Band. Volume onfoff. Wave Change and
tone Controla. Attractive Case in black with silver block-
ing. 8ize 9" x 7" x 4”. Bae¥ to follow instructions and
diagrams. Parts price ligt and plans 50p free with parts.

(Total building costs £9 . 5 0

Overseas SBeamail
(+25% VAT #£2-37)

P & P £3-50)
“EDU-
KIT”

Build Radios.
Amplifiers, eic.
from easy stage
dingrams,

PP &
Ins. 6Gp

: Tive units
inclnding master unit
0 construct

Components include:

Tuning Condenser: 2 Volume Controls: 2 8lider Bwitches:
Fine Tone 3”Moving Coil Bpeaker: Terminal Strip: Ferrite
Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Diodes: Resistors: Capacitors: Three 4” Knobs., Units
once constructed are detachable from Master TUnit,
enabling them to be stored for future use. Ideal for
8chools, Educational Authorities and all thoee interested
in radio construction.

Parts price list and plans free with parts.

Total building £ 5 g 50

costs
{+ 25% VAT £1-37)

PP & Ios. 35p
{Overseas Beamail %
P& P £2-35) 4

“ Callers side entrance “‘Lavells® shop.
“ Open 10-1, 2,30-4.30, Mon.-Fri. 9-12 Sai.

RﬁAM ER s‘x CASE AND LOOKS AS TRANS-EIGHT
6 Tunable Wavebands: MW, LW, 8W1 8W2
Trawler band plus an extra Medium waveband for easier tuning of Luxembourg,

ete. Bensisitve ferrite rod uerial and telescopic aerial for 3hort Waves. 3in, Bpeaker
8 stages—G6 tranaistora and 2 diodes. Attractive black case with red grille, dial and

blick knobs with polished metal inserts. Total PP & Ine. 40p
Bize 9 xbi>»2iin approx. Plans and building £4 . 3 8 {Overseas
party price list free with parts. costs Seamail

(+ 259% VAT £1-10) P & P £2:00)

MMMMMWMW.
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the wireless tecknowledgey page
Pure Wireless has been the Cinderella of electronic component supplies for some time now. Things like

coils, ceramic .and mechanical filters, linear phase arrays, complete |F systems and tuners haven't been
available from a smgle source until now. We call it the Ambtt ‘One stop ereless Service’.

Join the Wureless Se’t wuth mel’r

Apollo / The All electric Wireless Set 7254 - A new ftunerset, combining a four stage varicap
Ambit carries all the parts for the Apollo project, tuned head, with an IF and PLL stereo decoder. The
please send an SAE for free list of components. features include muting, AFC, meter drive, beacon
Components and PCB for complete AM module drive. Built and tested £24.00.

as described in part one of the series £8.00. EC7290 - A new varicap tuned MW radio module, with
Rivlin WS150 long slider potentiometer £3.00 built in audio stage, and positive bias tuning. Built and
IMI 6 button preset bank for varicaps £3.40 tested £10.50. Kit price £8.00.

MVAMT £2.75, MVAM2 £1.05, CA3123E£1.40-

i and audio equipment:
see price list for other items. Meters for wireless quip

. . . We supply meters scaled for frequency, and relative
91200 - Doubte linear phase filter FM IF strip signal amplitude; mostly low cost edgewise types.
with muting, meter output etc. £2.00 (built) or

£6.20 in kit form. Components for wireless/consumer electronics.

91310 - Stereo decoder module with piiot tone In order to manufacture our wide range of wireless and

filter and LED beacon. £5.10 (built) £4.40 (kit) audio products, we use many types of top quality ICs,

EC3302 - Varicap tunerhead with AFC £5.00 to coils, filters, transistors etc. So when you buy from .
suit the CA3089E/TDA1200/HA1137 IF system. AMBIT, you are assured of the experience of a user, not

just a seller. 1t also means that our catalogue contains
more useful applications ideas and hints than most. Get
yours now. Piease note that we sell no seconds, all our
ICs are branded types, tested by the manufacturers.

EF5603 - The top quality varicap tunerhead,
with 5 tuned circuits, double varicaps, fully
moulded VHF coils, MOSFET RF stags. £8.80.

7252 - Larsholt Electronics varicap tuned FM radio

receiver module - antenna to audio, with mute We are prepared to undertake custom profects, and also
meter drive. AGC. AFC. double valiicap front end. madification to our existing range to suit particular
Built, tested, £20.00. customer requirements. But please note that the minimum

project fee, payable in advance, is £25.00.

Please note that we cannot deal with any enquiries unless accompanied with
a stamped addressed envelope of adequate dimensions. Thankyou. =

EF5603 £8.40

As the major source of TOKO

A major aspect of our ‘one stop’ information and products in the
wireless facility revolves around UK and European consumer.
Ambit’s association with TOKO- e
the world’s largest coil and filter professional and OEM buyers.
manufacturer. Please ensure that your enquiry

is directed to the ‘OEM D.r'w‘s[on’.

?ﬁ/ 3
CFT AM ceramic fllter

i

Illustrated here are various TCKO items,
ranging from delay lines, through the 45p (455 or 470 kHz)
famous MFH mechanical filters to the
varicap tuner-heads, EFb603, EC3302.

7BA choke Variab| .
RET delay hne POA 1,uH to TmH 15p ariable capacitors MFH £1.45

CWO please. Prices Exclude VAT.

b t P&P now 20p. Min.order £1.00.
Min Invoice £7.50. Catalogue 40p
am I |nternat|0nal shortform price list free with SAE

37 ngh Street, Brentwood, Essex. CM14 4RH. tel. 216029 tix. 995194
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