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© IPC Magazines Limited 1978. Copyright
in all drawings, photographs and articles
published in Practical Wireless is fully pro-
tected 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.

BINDERS AND INDEXES

Binders (£2-85) and Indexes (45p) can be
supplied by the Post Sales Department,
IPC Magazines Ltd., Lavington House, 25
Lavingten Street, London SE1 OPF. Both
prices include postage and VAT. Overseas
orders for binders should include 60p to
cover despatch and postage. All remit-
tances should be made payable to IPC
Magazines Limited. Commencing with
Volume 52, the Index is included in Number
1 of the following Volume.

BACK NUMBERS

Some back issues, mostly those published
during the last two years, are available from
our Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street,
London SE1 OPF, at 75p each, including
postage and packing to both home and
overseas destinations. Remittances should
be made payable to IPC Magazines Limited.

SUBSCRIPTIONS

Subscriptions are availabie to both home
and overseas addresses at £10-60 per
annum, from *Practical Wireless"” Sub-
scription Department, Oakfield House,
Perrymount Road, Haywards Heath, West
Sussex RH16 3DH. Remittances should be
made payable to IPC Magazines Limited.

QUERIES

We do not operate a Technical Query
Service except on matters concerning con-
structional articles published in PW. We
cannot offer advice on modifications to our
published designs, nor comment on alterna-
tive ways of using them. We do not supply
service sheets nor information on com-
mercial radios, TVs or electronic equip-
ment.

All queries must be accompanied by a
stamped self-addressed envelope, other-
wise a reply cannot be guaranteed. We
cannot answer technical queries over the
telephone.

All correspondence regarding advertise-
ments should be addressed to the Adver-
tisement Manager, “Practical Wireless”,
King's Reach Tower, Stamford Street,
London SE1 9LS. All other correspondence
should be addressed to the Editor,
“Practical Wireless’, Westover House,
West Quay Road, Poole, Dorset BH15 146G.
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NEWS & VIEWS

Editorial
Happenings
PW Personality
Sylvia Barrett
News ... News...
Letters
Comments from PW readers
Production Lines 5
Information on the latest products
Kindly Note
“Gillingham” Frequency Readout, Oct 1978. ZL Speciai
2m Beam, Nov 1978. STD Charge Timer, Nov 1978
New Books
Comments on the latest books in the electronics field

News ...

. Alan Martin

Hotlines Ginsberg
Recent developments in electromcs

On the Air
Amateur Bands . Eric Dowdeswell G4AR

MW Broadcast Bands
SW Broadcast Bands
VHF Bands

FOR OUR CONSTRUCTORS

PW “Dorchester’’ All-band Tuner—1 . . W. S. Poel
Introduction and description of techmques used

Car Radio Long-Wave Converter . . M. J. Hutchinson
Receiving the new Radio 4 long-wave transmissions on a
medium-wave receiver

Ideas Department
Short-pulse Gate

Charles Molloy G8BU S
Charles Molloy G8BUS
Ron Ham BRS15744

Micro-power Pilot Light . R. A. Penfold
Indicator for battery-powered equxpment
PW “Wimborne' Music Centre—4 . N. B. Mattey

Tuner moduie a.m. section plus cassette un|t ‘and s;Istem wiring
Digital Door Chimes . .. J. B. Harvey B.Sc
Greet callers with a tune of your choice

GENERAL INTEREST

Receiver Add-on Accessories . Eric Dowdeswell
“Black boxes'' to improve your recelver s performance
Introduction to Logic—5 . . .
Monostables and astables
LW/MW Frequency Changes
The BBC’s transmitter changes for November 23rd
Calculator Jargon . . John A. C. Beattie M.Sc., M.inst.P
Understanding calculator specifications
IC of the Month . .
The LM 3909N low frequency oscnl!ator

FREE THIS MONTH

‘BREADBOARDS'—A special 8-page supplement reviewing com-
mercial prototyping systems and presenting a design of our own, the
PW "“Experimenter”

Our January issue will be published on December 1st
(for details see page 36)

. S. A. Money

Brian Dance M.Sc.
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

STEREO PRE-AMPLIFIERS

MC 1 CPR 1

CPR 1--THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the U.K. The superiority of the CPR 1 is probably
In the disc stage. The overload margln is a superb 40dB, this together with the
high slewing rate ensures clean top, even with high output cartridges tracking
heavily modulated records. Common-mode distortion is eliminated by an unusual
design. R.I.LA.A, is accurate to 1dB; signal to noise ratio is 70dB  relative to
3-5mV; distortion <-005% at 30dB overload 20kHz.

Following this stage Is the flat gain/balance stage to bring tape, tuner, etc. up
to power amp. signal levels. Slgnal to noise ration 84db; slew-rate 3V/uS:
T.H.D. 20Hz—20kHz <-008% at any level. F.E.T. muting. No controls are fitted.
;I;here1i5s nohprovlsion for tone controis, CPR 1 size is 138 < 80 x 20mm. Supply to

e 15 volts.

MC 1—PRE-PRE-AMPLIFIER

Suitable for nearly all moving-coil cartridges. Sensitivity 70/170uV switchable

on the p.c.b. This module brings signals from the now popular low outpul

moving-coll cartridges up to 3-5mV (lypical signal required by most pre-amp

giscdinputs). Can be powered from a 9V battery or from our REG 1 reguiator
oard,

REG 1—-POWER SUPPLY

The regulator modute, REG 1 provides 15-0-15v to power the CPR 1 and MC 1.
1t can be used with any of our power amp supplies or our smail transformer TR 6.
The power amp kit will accommodate It.

POWER AMPLIFIERS

1t would be pointiess to list in so small a space the number of recording studios,
educational and government establishments, etc.'who have heen usingCRIMSON
amps satisfactorlly for quite some time. We have a reputation for the highest
quality at the lowest prices. The power amp is available in five types, they EU
have the same specification: T.H.D. typically -01% any power fkHz 8 ohms;
T.1.D. Insignificant; slew rate limit 25V/uS; signal to noise ratio 110dB; frequency
response 10Hz-35kHz, ~3dB; stability unconditional; protection—drives any
lzosad safely; sensitivity 775mV (250mV or 100mV on request); size 120 » 80 <

mm, -

POWER SUPPLIES

We prod
with a 120240

POWER AMPLIFIER KIT

——WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS——

wer supp which use our supers TOROIDAL transtormers only 50mm high
primary and single bolt fixing (includes capacitors/bridge rectifier).

The kit includes al} metalwork, heatsinks and hardware to house any two of our power amp modules

- pius a power Supply, it (s contemporarily styled and its quality is consistent with that of our other

products. Comprehensive instructions and full back-up service enabies a novice fo build it with con-

fidence in a few hours,

POWER AMPLIFIER MODULES

CE 608 60\W/8 ohms 35-0-36v  £16-30
CE 1004 100W/4 ohms 35-0-35v  £18-22
CE 1008 100W//8 ohms 45-0-45v  £23-22
CE 1704 170W/4 ohms 45-0-45v . £28-12
CE 1708 170W/8 ohms 60-0-60v  £31-80

TOROIDAL POWER SUPPLIES
CPS1for2«x CE6080r1 x CE1004 £14-47

CPs3 fo

CE 1704 ..
CPS4for{ » CE 1008
CPSSfor1 ~ CE 1708
(clssgforz x CE1704 or2 x CE

1 rseeeranseeniennnee. £23-98
HEATSINKS
Light duty, 50mm, 2°C/W...... £1-30
Medium power, 100mm,
1-4°C/W . e E2-20
Disco/group, 150mm, 1-1°C/W £2-8
Fan, 80mm, state 120 or240v ... £138-50

Fan mounted on two drilled
100mm heatsinks, 2 » -4°C/W,
85°C max. with two 170W

modules. .c...iiiaiiaan . £28-18
THERMAL CUT-OUT, 70°C.. £1-90

POWER AM
KIT ....... £32:40
PRE-AMPS:
These are avaii-
able in two ver-
&ions—one uses
standard compo-
nents, and the
other (the S) uses
MO resistors
where necessary
and tantalum capa-
citors,

PRI -
CPRIS :
Ml -
MCIS ... £29:50
POWER SUPPLY
REG| .... £6°75
TRE ...... £1-78
B

RIDGE
DRIVER, BDI
Obtain up to 340W
using 2 X 170W
amps and this
module BDY- £5-40

CRIMSON ELEKTRIK

1A STAMFORD STREET.
LEICESTER. LEi &NL

Tel: (0533) 537722

All prices shown are UK only and
include VAT and post. COD 30p extra,
£100 lirnit. Export is no probiem, please
write for specific quote. Send large SAE
or 3 international Reply Coup for
detailed information.

Distributor =
“MINIC TELEPRODUKTER
BOX 12035: S-750 12
UPPSALA12, SWEDEN"

DQlAM

SEE THE o
RANGE OF MULTIMETERS IN
THE NEW DORAM HOBBIES
CATALOGUE.

Doram Electronics Ltd ' =
PO Box TR8, Leeds LS12 2UF

Please send my FREE Hobbies Catalogue.  (AVAILABLE LATE SEPT)

I enclose 25p contribution to p. & p.

Doram Electronics Ltd
PO Box TR8, Leeds LS12 2UF

(T T M S S — T——

\

including despatch by Air (or all-up post).

2

Overseas customers (except for N. ireland)-60p ’

GANON

COMPONENTS

Large speaker cabinets
slightly damaged daks 8”7 x
57 ellptical Speaker valve

£1-50.

Shure NT75/6 stereo dynatic
stylus £4-60. .
Low imp Dynamic Mic’s
Brand new !n packs £1-62
Triacs 10 amp 400v brand
new AE| full spec. all with
fitted heavy duty heat sink

£2-55
BAG. 202A 400 1 amp triacs

302 400 1 amp triacs £1°00
22 way edge connectors
Ex equipment but clean
0:15 matrix gold plated
complete with locating pin
Only 58p

17 way edge connectors
Brand new -15 pitch com-
plete with locating pin and
flxing _ brackets, Tinned.
Only 35p

Loudspeaker columns
Type A. 6’ 6” Tall with cut-
outs for 8”7 x 57 Speakers
and Motorola tweeters,
Only £16-50 each. ldeal for
P.A, work for discos.
SPECIAL CAPS OFFER
LECTROFLASH Photoflash
caps, ideal for strobes or
the serious photographer.
Ali brand new.

200uf at 500vdc each £1-50
400uf at 500vdc each £2-00
2500uf at 70vdc each £1-60
1000+ 500uf at 250vdc each

£3-00

{MCO AC working cap 16uf
+ 5% at 500v oniy £3-00
each

Felsic Computer grade caps
for your power amp 380cuf
at 100v each £2-

Caps by G.E. 1400uf at
200vdc. Screw terminals

each £1- .

Smooth out granny with
83,500uf at 45ydc 60v surge
computer grade each £3-50

Tagstrlps 30 way new. 15p
Group Board 17 or 34 way
brand new 12p and 24p
Meters 1 ma meters ex-
equipt but in terrific con-
dition £3-20

‘Transformers All with 110-
240v ac primaries.

24vac @ 10 amps, £7-50 ine
{open const)

gvac @ 3 amps. £3-80 ine
(clamp const)

240y in, 15-0-15 @ 2 amps.
£3-55 inc (clamp const)
13vac @ 3amp 15vac @ 1 amp
£6-80 inc (C core const)
Toroid 240vac in 35v @ 4

amps £12-00 inc (potted
toroid]
240vac in 12v-12v-40v @

-5a -5a 4 arrps only £7-50 ea.
240vac in 12-40v_at -5a and
2-5 amps only £6-50 each
240vac in 6-3v at 10 amps
£6:50 each

DIAL-A-BOX
As featured in *'P.E.
MARKET PLACE” a com-
prehensive Standard range
of boxes for the constructor,
or custom built fo your
specification. Send your
requirements with S.A.E.
or phone for quote.

and complete with steel
mounting frame, Only £2-80
Magnetic Disc Recorders
Few oniy left of these unlts
which provide an ideal basis
for magnetic disc echo or
multiple recording. Oniy
£5:95

Wooden Cases Size approx
14”7 > 57 x 9" finished in
dark oak colour ideal for
use as amplifier case, smatl
loudspeaker case, baby
alarm amp Only 75p

1/C socket panels with over
60 ic sockets fitted, mainly
14 pln easily removed with a
2I2m;;sorch from rear. Only

Lamp panels with over
thirty iampholders fitted
ideal for light dispiays or
moving light shows. Only

85p

Power Supply Unit Com-
plete ready to go. Ex-
equipment but guaranteed in
working order, Dellvers 5v
and 7-5v at up to 10 amps
% 240v primary Only

Relay TV coaverters ex
relay service so no guarantee
but ideal break-down units
containing a host of RF
components Including a
\/ dulator if’s caps etc;

Linears and Transistors
We hold comprehensive
stocks of most popular
types at realistic prices eg:~
LM 380 complete 2-5 watt
amplifier, 85p each. Suit-
able etched tinned pch
£1-00. Components for
same £1:20 set

BC212L only 8p each

BC 148 {plastic bc 108) 8p

BC 148c 10p

BC 149 10p (plastlc bc 108}
BC 158 10p

Photo-opto couplers £1:00

Compiete semi-conductor
lists to foliow,

Solenoids 12 Volt DC
operation, ideal for door

locking-lock refease. Mainly
ex-squipment these are all
guaranteed working order

T

Only £1-75
ISKRA 3 speed record
decks. Slingie players with
specially wound motor for
240v and separate winding
giving 14v for deck amplifier.
Only £5-85

Plenty of spares for ISKRA
decks. Arms £1-80. Turn-
tables £1:00 etc.

Barrier Strips 3 way 10p
each or 10 for 6ip
Solda-tag packs Approx 50
assorted single, double,
rivet type, all sizes. 25p per

pac
ALl-Packs All sizes of
off-cuts ideal for that odd

job 25p X
Self adhesive cabinet feet
4 for 15p

Cable Ties iong re-usable
6” plus, 3p each

All prices Include VAT — Please add 65p Post & Packing to total cost of order.
Open daily 9.30am-6pm — Access or Barclaycard accepted — S.A.E, for lists.

322.324 WHITEHORSE ROAD, CROYDON, SURREY ORO 2LF

TEL: 01-684 9872
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FABULOUS PROFESSI

F.A.L. De Luxe PROFESSIONAL carr.
CONSOLE (Powered) etc. £15

Slide Fade Controls. Autofade with Music Overide on both
mic. and jingle inpuis. Headphone pre-fade monitor with §
Push-button selector. Illuminated V.U. meters. Ilfluminated
rocker switches. LED cue indicators. Tape or Jingle inputs,
unity gain. Mic. channel with Bass' & Treble. Slave outlet.
Treble Control (Music Channel) Output into line (Slave)
Treble Control (Mic. Channel) Autofade Recovery

Bass Control (Music Channel) Microphone Input.

Bass Control (Mic. Channel) Tape/Jingle. 1/P

DEPOSI
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PAIR MATCHING FULL RANGE
De Luxe 80w LOUDSPEAKERS

Each inc. Pair of Powerful 12” Bass units (with aluminium

L399

38 weekly
payments of

ONAL DISCO SYSTEM

TURNTABLES: Garrard
1258B Belt-drive with Low-
Mass ‘S’ arm and Magnetic

Cartridge.
POWER: 120 watts con-
tinuous RMS into 4 ohms

DECK LIGHTS: Fully adjust-
able flexi-beams over each turn-
table with independent switching.
CABINET: Solidly made to with-
stand the rigours of transporting.
Covered in heavy duty leather cloth
type material in attractive colour
combinations - Corner cap protectors
Recessed carrying handles.

List £320.76

T £29.12

ALL THREE
UNITS
PRODUCED
BY BRITAINS
LARGEST
MAKERS
OF DISCO

99)

centre domes), and High Frequency ‘Horn unit to extend
frequency range to above 17 kHz. Normally £89-95 ea.

Console

FANTASTIC SPEAKER 0

TWIN. 12” SPEAKER CABINET
PLUS PAIR 127 SPEAKERS

of Robust vibration-proof construction.
Fitted protective corner pieces, Re-
movable Vynair covered front with
silver cffect- trim. Sunken jack socket
with escutcheon at the rear.

Pair 12" 20w speakers for wiring in

series and  front
mounting in above w‘,’li.l;r:g’ﬁlé;'s“t

supplied to com-
£1995

(mains powered)
Vol. (Left) Vol. (Right)
Tape input and volume
control. Bass, Treble,
ON/OFF switch for each
Table. Carr. £1

i
i
.

i
P

o
il
i
h| 1l
.I,.;|,II it

plete a 40 wartt
unit for lead guitar
orP.A.

Py
TR

A nmu.
2 uﬂmm" mmm%'

2 “ Cansisting of “
(1) TWIN T/TABLE CONSOLE‘\MU
PRE-AMP, and POWER OUTPUT

£169'9

Make your own

DISCO MODULES
CONTROL UNIT

MONITOR UNIT with H/Phone
Socket and Vol. Control Carr Free

FADER UNIT Carr Free

100w OUTPUT UNIT
Mains powered Carr. £1-

Terms: Deposit £30-00 and 18 fort-
nightly pymits. £9-80 (Total £206-40).

with these

TITAN GROUP/DISCO SPKRS

Value RSC Price

T12/45R 12" 45w  £15-00 £11-95
T12/60R 12" 60w £22-50 £13-95
T12/100 12* 100w £36-00 £25-95
T15/60 15” 60w £26-00 £17-95
T15/70 15" 70w £28-00 £19-95 i
£25 ° 00 T15/100 15" 100w £41-00 £29-95 R?#l%BSI}ll\SAS
T18/100 18" 100w £51-00 £38-95 ohms

Carr. £1-20, under £18. over this add 6p per £1.
CABINETS FOR ABOVE Heavy duty, finished in

black Vynide with Vynair fronts, protective corner
pieces, various sizes cut-outs. TE1 1 x 127 £11-95.

£7-95
£7-95
£29.95

ALL RSC PRICES INCLUDE VA
50 WATT AMPLIFIER SACRIFICE

TE2 2 x 12” £16-95. Deposit Terms orders over £20.

50

+* DISCOMAJOR POWER
DISCO CONSOLE with
integral Power Amplifler.

% TWIN FULL SIZE BSR Limited
turntables with cueing stocks of
device.

“ CARTRIDGES with Dia- TITAN
mnsnd Btyli. . TA/SOA

% 3 SEPARATE VOLUME
CONTROLS  for ~ each |10 be cleared

to make way
for a re-styled
model.

Solid state, 3 sep. controlled inputs plus Master control.
Bass. Treble & Presence Controls. Vynide covered cab.
with corner protectives. Value £60. Terms: Dep. £7-95 &
8 monthly payments £4:72 (Total

turritable and Mic.

CONSOLE COMPLETE
WITH ' LID. FULL
HEADPHONE MONI-
TORING FACILITIES .

*WOLVERHAMPTON

STAGES (2) & (3) PAIR 50 WATT L £457D. Matching Cabinets | 127 @ 2Q«Qh
Tuding 127 Ut s, 2 2" 5 arr.
LOUDSPEAKERS inciuding 127 UNITS Carr. £4-75 WATT SYSTEM £19%-95
SRR Barclayeard & A MAIL OBDERS & EXPORT ENQUIRIES TO:—
pewEfanchistas [YYYEVITINTY) PHONE ORBERS quoting AUDIO HOVSE, nmwcoumq LANE, LEEDS, 13.
*LEEDS,*LIVERPOOL & CARD NUMBER accepted Tel: 0538 577631.
2 _— MAIL ORDERS MUST NOT BE SENT TO SHOPS

TERMS C.W.0. or C.0.D. No. C.0.D. under £3. POSTAGE €0p PER

OPEN ALL DAY SATS (5 Day Week) Prices correct at 9.10.78 E, & O.E. All
BRADFORD 10 North Parade (Closed Wed,), Tel. 25349
BIRMINGHAM 30/31 Great Western Arcade.

{Closed Wed.) Tel. 021-236 1279
CARLISLE 8 English Street (Closed Thurs.). Tel. 38744

COVENTRY 17 Shelton Sa., The Precinct, FONDON 238 EdowaraiRoady
(Closed Thurs.) Tel. 25983

DERBY 97 St. Peter's Street (Closed Wed.) Tel. 41361 *LEEDS Ae=im\SouR M geD
DEWSBURY 0/11 Kingsway (Closed Tues.) Tel. 468053 *LIVERPOOL 35 Dawson

DONCASTER 3 Queensgate, Waterdale Centre.
(Closed. Thurs). Tel. 63069 *MANCHESTER 60A O1di

EDINBURGH 101 Lothian Rd. (Closed Wed.) Tel. 229 9501

GLASGOW 326 Argylé St, (Closed Tues.). Tel. 041-248 4158
HULL 7 Whitefridrgaté (Closed Thurs.).
LEICESTER 32 High Street (Closed Thurs.).

ORDER OR AS QUOTED. Phone or Write for FREE CATALOGUE.

MIDDLESBROUGH 103 Linthorpe Rd. (C!. Wed.} Tel, 247096
%NEWCASTLE UPON TYNE 59 Grainger St.
(Closed Wed.). Tel, 21469
NOTTINGHAM 19/19A Market Street
(Closed Thurs.). Tel, 48068
SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.)
(Closed Thurs.). Tel. 20718

items subject to availability

Tel. 20505
Tel. 56420

W.2(Closed Thurs.)
Tel. 723 1629

a;‘z&‘:sﬂt:;;?:;‘g Tel. 4400 X*WOLVERHAMPTON Sovurenwey - o oy
ay. St. John' ecinct
(©loset Wedl. Tol. 089380 JMUSICAL INSTRUMENTS & ACCESSORIES

ham Street in stock at these branches

Practical Wireless, December 1978
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i
Radio Society of Great Britain
Amateur Radio Techniques (6th edn) F - £3 .9
Guide to Amateur Radio (17th edn) . : : £1°M
Morse Code for Radio Amateurs . : 1 i Bp
OSCAR-Amateur Radio Satellites . i ; p £4-20
RSGB Amateur Radio Call Book 1979 2 £3-1
Radio Communication Handbook 5th edn. Vol. 1 . £936
Radio Communication Handbook 5th edn Vol. 2 £5§12
Radio Data Reference Book (4th edn) f £365
Service Vaive and Semiconductor Equwalents . 48p
Teleprinter Handbook . ' £8-89
Test Equipment for the Radio Amatsur (2nd edn) : £4.42
VHF/UHF Manuai . i £6°82
World at their Fingertips (Paperback) . 5 i £1-63
World at their Fingertips (De-luxe) : £2-76
Log books
Standard Log (New A4 Design) \ £1-52
Receiving Station Log . : & ; £1:5
Mobile Mini-Log 2 = = 2 & £1:09
Maps, charts and lists
Countries List/HF Awards List L : ; . ;
Great Circle DX map (in tube) i : i ’ . £1'm
Oscar map (in tube) ; i p
QTH Locator map (Western Europe) (ln tube) 5 . ®1-15
i QTH Locator map (Western Europe) (on card) : H ETp
UK Beacon List . 7 i ! . i i : 19p
UK Repeater List | 1 ; ; 3 T ; A 19p
IARU Region 1 Beacon List 3 ; : ! i 1tm
- e a——
American Radio Relay League
Antenna Book (13th edn) ' ; . . . . £3-86
Course in Radio Fundamentals i : ; : £2-96
FM and Repeaters for the Radio Amateur . : £3-09
Solid state Design for the Radio Amateur : ; £5:80
Hints and Kinks . . ' ' £308
Ham Radio Operating Guude p : ) £3-19
Single Sideband for the Radio Amateur ; : . £3-52
Getting to know Oscar from the ground up . z . E2-46
Speciaiised Communication Techniques ; £3-19
Understanding Amateur Radio ; 2 - ; : £3-65
VHF Manual . ; ; ; 4 3 . £3-74
Electronic Data Book ] i ; B i ; i E3-20
r Radio Publications Inc
Beam Antenna Handbook . . . £3:90
Better Short Wave Reception (3rd edn) H . . £3-42
Cubical Quad Antennas . i . _ . £2-77
Simple, Low-cost Wire Antennas : s : , £3-46
— e
Miscellaneous
Amateur Television . ‘ = . £2-20
Complete Handbook of Slow-scan TV, i f g £5-58
World Atias (Amateur radio prefixes) \ ] . £1-75
80-metre DXing ' , : % ; ; 5 . £2:86
rosame, s =
Prices include postage, packing and VAT where
applicable. Postal terms : cash with order (not stamps
or book tokens). Goods are obtainable (less p&p) at
RSGB HQ, 9.30-5p.m., Monday-Friday.
The RSGB is the national society representing all
UK radio amateurs. Membership is open to ali

interested in the hobby: write to the membership
section and ask for full details.

Radio Society of Great Britain

15 DOUGHTY STREET, LONDOMN, WCIN IAE

|

DIODE SCOOQP!!!

We have been fortunate to obtain a
large quantity of untested, mostly
unmarked glass silicon diodes. Testing
a sample batch revealed about 70%
useable devices—signal diodes, high
voltage rects and zeners may all be
included. These are bemz offered at
the incredibly low price of £1-25
/1000—or a bag of 2500 for £2-25.
Bag of 10,000 £8. Box of 25,000
£17-50, Box of 100,000 £62.

50 Diode Circuits Book 75p.

PC ETCHING KIT Mk i
Now contains 200 sq. ins. copper clad
board, {ib. Ferric Chloride. DALO
etch resist pen, abrasive cleaner, two
miniature drilt bits, etching dish and
instructions. £4'25.

RELAYS
W847 Low profile PC mntg 10 X 33
x 20mm 6V coil, SPCO 3A contacts.
93p.
W832 Sub, min type, 10 X 19 X
I?mm 12v coit DPCO 2A contacts
£]-15.
W701 6V SPCO 1A contacts 20 X 30
X 25mm. Only 56p.
WS8I7 | pin plug in relay, rated 24V
ac, but works well on 6V DC. Con-
tacts 3 pole ¢/o rated 10A. 95p.
wWal9 12V 1250R DPCO | A contacts.
Size 29 X 22 X !8mm. Min plug-in
type 72p.

1979 CATALOGUE

64 big pages with 50p discount
vouchers + qty prices for bulk
buyers -+ reply paid envelope—All
this for just 45p inc. post.

EDGE CONNECTORS
Special purchase of these 0-1” pitch
double-sided gold-plated connectors
enables us to offer them at less than

RESISTOR PACK
Carbon Film 5% mostly W, few +W
resistors. Brand new, but have pre-
formed leads, ideal for PC mntg.
Wide, range of mixed popular values
at the unrepeatable price of £2-50 per
1000; £1t per 5000,

DIN SOCKET OFFER

2 pin switched speaker socker, PC

mounting; 5 pin 180° PC mntg or

chassis mntg (clip fix). All the same

prnce, any mix: |0 for 70p, 25 for
£1-60, 100 for £5-50.

BC182B OFFER

Special Offer for quantity users |k
<035 4+ VAT; 5k -032 -+ VAT. Price
negotiable on 10k Approx. |00k avail-
able.

POLYTHENE SHEET

Size 36 x 187 200g. Hundreds of
uses around the home. 100 sheets
for £1-50. Box of 1500 for £19.

AIR FRESHENER KIT

As featured in Nov. EE. Complete
kit inc. case and instructions. Only
£7-95 -~ 55p p & p.

74 SERIES PACK

Selection of boards containing many
different 74 series IC's. 20 for £1; 50
for £2-20; 100 for £4.

TRANSFORMERS

All mains primary: 12-0-12V 50mA
85p; 100mA 95p; |A £2-50. 6-0-6V
100mA 85p; |+A £2:40. 9-0-9-V
75mA 85p; LA £2-10.

Multitapped type 0-12-15-20-24-30V,
|IA £3-95; 2A £5:35: 3A £6:9 20V
23A £3- 90 25V 13A £2:25; 12V BA
£4; 24V 5A £1- 50 0-22-34-41V 4A
£€7-50; 20V + SOOmA twice £2-50;
12V @ 250mA twice £2-00.

one-third their original list price}
18 way 4ip; 21 way 47p; 32 way 71p;

HEAT SINK OFFER
Copper TOS5 sink i7mm dia. x 20mm.

40 way 90p. 10 for 40p; 100 for £3: 1000 for £25.
va- GREENWELD
include

YAT—just

add 25p pest 443 Nlillbrook Road Southampton S0O1 OHX

PRAGTIGAL WIRELESS T.v. SOUND TUNER

{Nov. 75 articie by A, C. Ainslle} Copy of original articte supplied on request
IF Sub-Assembly (G8) £6-80. P & P 75p.
Mullard ELC1043 V'cap UHF Tuner£5-50. P & P35p.
3-way Station Control Unit £1-20. P & P 25p.
6-way Station Control Unit (Special Offer) £1-00.
Power Supply Prtd Circuit Board £1-00. P & P 30p.
Res, Caps, Semiconds, etc. for above £5-80.
Mains Transformer for above £2-50. P & P 30p.
Add 12%% VAT to price of goods. P & P all items 85p.
Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Sin.) Tel. 01-794 8751

JONES ELECTRONICS SUPPLIES
588, Ashton Rd., Hathershaw, Oldham, Lancs, OL8 3HW.
Tel: 061-652-9879 Telex: 668250.
Retail shop open Mon. Thurs., Fri. 92.m.7.30p.m. Weds & Sat. %a.m.-6p.m. Tues.

9a.m.-1p.m. V.A.T.8% except” 12% p & p 15p.

C.MOS. TTL
4 1p 4027 52p 4511 £1:49 7400 13p 7451 16p
4001 17p 4028 97p 4512 88p | 7401 13p 7470 30p
4002 17p 4034 £1-99 4515 £2-38 | 7402 16p 7472 28p
4006 96p 4035 £1-32 4516 £1-66 | 7403 16p 7473 30p
4011 19p 4042 86p 4518 £1-02 7404 19p 7474

01 45p 4046 £1-40 4520 £1-07 406 36p 7475 40p
4014 85p 4049 48p 4521 £2-14 7407 36p 7476 35p
4015 85p 4050 49p 4526 £1-40 7408 19p 7486 3I5p
4016 52p 4051 4527 £1:52 7410 14p 7450 39p

{1 88p 4070 25p 4542 £3:74 7416 36p 74107 32p
4021 91p 4502 95p 4553 £4-19 7420 16p 74123 48p
4022 88p 4508 £1-51 4557 £4-32 7442 68p 74141 70p
4023 19p 4510 £1-35 4562 £5-23 7447 80p 74161 92p
*TIP 1A *Eiectrolytic Cap. Transformers 9-0-81 amp £2:44

(l;nmarked) 20p
*555 Tlg\er 88p
95p

“AD 161 & 162 PR.
P¥p

50 for 99p (p&p 30p)

378
(p&p aon)
*20 x 2N83¢ 9%p
4” 802 SPHR £1-44
{p&p 30p)

p&p 60p. VAT 8%
6-0-6 100ma 93p
6-0-6 1-5 amps
£3-20
12-0-12 100mA 99p

12-0-121 amp £2:69
15-0-151 amp £2-68
30-0-301 amp £3-10
30-0-302 amp £5-50

*Regulated power supply 240V AC 8V D.C. 120MA £1-55 (p & p 40p)
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SEIKO—20% OFF!

Analogue or digital from stock or to order.

FX003 MEMORY BANK (£130) £104
“Star”” of the 1979 Seikos available from us today!
Full time and calendar display. Displays past and future
calendars with flashing reminder for important dates,
set yearly.

CITIZEN—LARGE REDUCTIONS
On most quartz analogue and digital models,

TEXAS LCD ANALOGUE
Today's most advanced electronic watch.

FROM CASIO—OF COURSE

£179-95

' TRAVEL ALARM CLOCK

Battery powered quartz alarm clock with repeat
feature. Countdown alarm/timer. 1/10 second stop-
watch. Constant LC Display. Nightlight. 1 year
batteries. 42 X I+ X %tinch. |-6 oz. For car, caravan

or boat. (£24-95) £19-95

ENEW

@L-10. GIGARETTE
LIGHTER/CALCULAT-
ING ALARM CLOCK

Soft piezoelectric system gas
lighter. 6 digit LCD clock +15
seconds / month, Permanently
prog. calendar (190i-2099). Two
alarm functions plus countdown
alarm, Time memory. Calculator
with time/date calculations, K, %.
3 X 23 X 4ins. 3-60z. 18 months
battery. Pouch. Prov. Price

£39-95
AQ-1000 CALCULATING S
ALARM CLOCK PLUS
3-WAY STOPWATCH

Hours, minutes, seconds, am/pm. 24-
hour Alarm with sign. Stopwatch:
Net times, lap times, Ist & 2nd place
times from 1/I10sec. to 10 hrs. with
ST & LAP signs. Calculator: 4 key
memory, %. | year batteries. £+20
secs/month. + X 23 X 4§ in. IS5

RRP £26-95 Our price £21-95
C@-81. Calculating alarm clock plus two alarm/timers.
LCD. | year batteries. I§ %X 23 X 5ins. £17-95

C@-2. Special Offer. Clock, calendar, 4 alarms,
stopwatch, Time/Date calculator. (RRP £39-95) POA

The incredible FX-8000. LCD. 41 sc. functions,
1/100sec. stopwatch, 2 X 5 alarm/timers. (£35-995)

£29-95
MINI CARD CALCULATORS. LCD. { % 34 X 2{ins.

LC-78 Mini Card. Full Memory %, N, K. £16-95
FX-48 Math Card. Full scientific with SD.  £19-95
ST-24 Card Time. 24-hour stopwatch (or clock).
2 alarm/timers. Calculator as LC-78. £19-95
ST-1. Four-way stopwatch. Calculator. £24-95

All Casio scientifics. Lowest prices.

CARTRIDGE TV GAMES

OPTIM. Coronet 600. £48-50
Cartridges from £9-95.
FAIRCHILD TIMEBAND. Grandstand. £119-95

Cartridges from £12-50.

ATAR! Video Computer System. Probably the
very best available to date! £169-95
Cartridges from £14-95.

BORIS. Communicating chess
computer

One of the world’s most advanced portable chess
games. No T/V required.

your credit card No. to:

TEMPU.
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THIS MONTH'S «x
STAR BUY

CASIO 54QS-16B

_Hrs, mins, secs, day.
y Hrs, mins,

date, day,
10 secs, secs
by flash.

*

Day,
Date,
Month, Yr.
I12hr (with am/pm =

indicator) or 24 hr clock.
Stainless steel. Minerai glass.
Water resistant to 100 feet.

From National, CBM or similar high
quality.
PH-G1 (Left)
4 digits.

5 functions.
Backlight.

£9-95

PH-G2

As above -
stopwatch.

£14-95

PH-G3 ULTRA SLIM
(Right) 6-5mm approx.
5 functions, light, case, battery hatch.

£18-95

PH-CHRONO
Lef N ]
(6 si;)its. up to

23 functions.
Net, lap and
Ist and 2nd
place times
to 1/100.
£18-95 .

s e
PH-ALARM/ ~= o
CHRONO. same chrono functions. 24 hr. alarm.

Hours, mins, secs or date, day, am/pm. Day, date,
month, yr. $/S case, Mineral glass. .

CBM. Giant 4 digit.

5 functions. Light.
95 %X 3 (£15-95)
Chrome,
Bracelet. -

95 x 2 (£14-95)
Gilt,

Strap.

£9-95

18 x 3 ‘Right)

* ALARM.

6 digits, 6 functions plus backlight and alarm secting.

5 minute snooze facility. (£28-95) £22-95

LADIES LCD WATCHES
5 functions. Backlight. Gold or silver finish (specify)
Dress Watch. Round. Milanese bracelet. LI £14-95

Li L2 L3 L4
WATCH BATTERIES 65p each. DY KIT 35p.

SOLAR powered watches—so-called Misrepre-
sentation? We WON'T sell them. LED display
watches—We DON'T sell them. Send us a S.AE. and
we will tell you why not.

SAVE £££s WITH THE MONITEL
Telephone charge calculator and clock. UK model
£28-95. International £38:50. State colour.

Send 25p for our illus. catalogue. Casio, Citizen, Seiko, etc. Pricesinclude VAT P. & P. Send cheque, P.O. or phone

Dept. P.E., Talk Of The Town, 19/21 Fitzroy Street,
Cambridge CBI IEH. Tel 0223 312866

CASIO QUALITY

All CASIO watches have a calendar display, night
fllumination, mineral glass and stainless steel cases
water resistant to 100 ft (except sports watches—66ft)

SPORTS WATCHES

F-100

Left. 9-45mm
(£29-95)
£24.95

52QS-14B
Right 8-mm
(£44-95)

£34-95

Up to 25 functions. Net lap and first and second
place times to 1/100th sec, F-100. Resin case, strap.
52Q0S-14B. §/S encased version and bracelet.

4 DIGIT WATCHES (except World Time)
Hours, minutes, ten seconds, seconds (by fla.sh),
am/pm. Day, date, month. Stopwatch. Dual time, -

| except 31QR-20B

3IQR-20B
Left, 4 digit
(£35-95)

£29-95

51QR-19B
6 digit
(£44-95)

il

6 DIGITWATCHES (except Sports & Alarm)

Hours, minutes, seconds, day. OR Hours, minutes,
date, day, ten seconds, seconds (by flash). Day, date,
month, year. Seiectable 12 hour (with am/pm), or
24 hour clock. ,

54@S-16B
Left, 6 digit
(£49-95)

£39-95 |

54QS-I15B ‘s
6 digit &
(£54-95) T

44-95 ok
CHRONOGRAPH

6 digits, as above, with stopwatch measuring net,
lap and Ist & 2nd place times from (/100 sec to 6 hrs,

Dual time facility.

g 45CS-22B
Chronograph
Left. 6 digit
(£69-95)
£54-95

29Cs-1iB
World Time
(£84-95)

£69-95

WORLD TIME WATCH

The time in ten capitals plus one optional time.
Instant summer time correction. Hrs, mins, 10 secs,
secs (by flash). Perpetual calendar, day, date, month.
Running digital seconds.

ALARM WATCHES

25 CR-16B
Round
(£74-95)

£54-95
25Cs-16B

Square
(£84-95)

£69-95

Hours, minutes, seconds (or hrs, mins, date), day,
am/pm. Day, date, month & year. 24hr alarm, on/off
indicator.

ULTRA SLIM DRESS WATCHES
Five models from £59-95

CASIO LADIES LCD WATCHES

All stainless steel, 7 -+ 2 functions, Night light.
27CL-15B
Left, Round
(£35-95)
£29-95

27CL-17B
Stopwatch
(£49-95)

£39-95

o

Three other models available.




SUPERSOUND 13 HI-FI MONO AMPLIFIER
A superb solid state audio ampli-
fier. Brand new components
throughout. 5 silicon tran-
sistors plus 2 power output
transistors in push-pull,
Full wave rectification.

Output  approx. 13
watts r.m.s. into 8
ohms. Frequency re-

sponse 12Hz 30K Hz £

3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output, Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs, Overall
size 3”7 high x 6” wide x 74" deep. AC 200/250V.
PRICE £15-00. P. & P. £1:20.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid State general
purpose mono amplifier suitable
for Public Address system,
Disco, Gu1tar, Gram., etc. Features 3 mclwxdually con-
trolled inputs (each input has a separate 2 stage pre-
amp). Input 1, 15mv into 47k. Input 2, 15my into 47k,
(suitable for use with mic. or guitar etc.). Input 3
200mv into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls, All inp.ts plug into standard jack sockets on
front panel. Output socket on rear of chassis for an 8
ohm or 16 ohm speaker. Qutput in excess of 20 watts
R.M.S, Very attractively finished purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium_front escutcheon For ac mams
operation 200/240v. Size approx. 123" w. x 5" h. < 74”d

Special introductory Price £28° 60+ £2-50 carr. & DKg,

Mul]ard LPI159 RF-IF Module 470 kHz £2-25--
20p. Full spec. and connection details supplied.
Pye VHF/FM Tuner Head covering 88-108 M/Hz, 10-7
M/Hz I.F, output. 7-8 Volt -+ earth. Supplied pre-
aligned, with full circuit diagram with Drecision-geared
FM gang and 323Pf + 323Pf A.M. Tuning gang only
£3-15 + P. & P. 35p.
STEREO DECODER
SIZE 2” x 3" x %” ready built. Pre-aligned and tested
for 9-16V neg. earth operation. Can be fitted 10 aimost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-
clusive of hints and tips) supplied. £6:00 plus 20p.
P. & P, Stereo beacon light if required 40p extra.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V Mains oper-
ated Solid State FM AM
Stereo Tuner. Covering
MW, . 540-1605
KHz VHF/FM 88-108
MHz.

Built-in Ferrite rod aerial
for M.W, Full AFC and
AGC on AM and FM.
Stereo  Beacon Lamp
Built in Pre-amps with variable output

Indlcat:)r
voltage adjustable by pre-set control. Max o/p Voliage
600m/v RMS into 20K. Simulated Teak finish cabinet.

Will match almost any amplifier. Size 82"w X 4”h X
9%”d approx,
LIMITED NUMBER ONLY at £28-00 + £1-50 P. & P.
MAINS TRANSFORMER
Pn 0-110 and 240. Sec, 28v at 1-8 amps. Also tapped
t 12v -3 amp Overall size 24"h X 33"w X 2%"d.
£2 50 - £1-00P. & P.
10/14 WATT HI FI AMPLIFIER KIT
A stylishly finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum,
Separate inputs for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-15 Q
speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p -+ SAE (Free with parts). Al parts sold separately.
ONLY £14-50 P. & P, £1:40. Also available ready
built and tested £19-00 P, & P, £1-40.

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

Size 113" x 148" x 17" deep. Weight 190z, Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, et¢., and used with
or without baffle. Send S.A.E, for full details,

Only £8-40 each + p. & p. {one 90D, two £110).
Now available in either 8” round version or 43" X 8%~
rectangular. 10 watts RMS 60Hz-20KHZ £5: 25 +
P. & P. (one 65p. two 75D).

MAGNETIC PRE-AMP. Sens. 3mV in for 100mV out.
15 to 35V neg. earth. Equ. * 1dB from 20Hz to 20K Hz.
Input impedance 47K. Size 13 x 23~ x 5;°H. £2-60 +
20pP. & P.

27 PLASTIC CONE HF TWEETER 4 ohm, £3-50 per
matched pair + 50p P,

HARVERSONIC SUPERSOUND
10 - 10 STEREO AMPLIFIER KIT
A really first-class Hi-Fi Stereo Amplifier Kit, Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity, Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instryctions in-
cluded. Output stage for any speakers from 8 to 15
ohms, Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output: 14 watts
r.m.s. per channel into 5 obms. Frequency response:
+ 3dB 12-30,000 Hz Sensitivity: better than 80mV into
1M Q: Full power bandwidth: +3dB 12-15,000 Hz.
Bass boost approx. to = 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 35y, at 1-0 amp
QOverall Size 12"w, X 87°d. X 2{"h,
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A E.
AMPLIFIER KIT £13-50 P. & P. 80p
(Magnetic input componems 33p extra)
POWER PACK KIT £5-50 P, & P, 95p
CABINET o £5-50 P. & P. 95p
SPECIAL OFFER—only £23-75 if all 3 items
ordered at one time plus £1-25 p. & p.

Full after sales service
Also avail. ready built and tested £31-25, P. & P. £1-50.

HARVERSONIC STEREO 44

A solid state stereo amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & § pin din tape rec./play socket are mounted on
the printed circuit panel, size approx. 947 x 23}” 1”7

max. depth. Supplied brand new & tested, with knobs,
brushed anodised aluminium 2 way escutcheon (to ailow
the amplifier to be mounted horizontally or vertically) at
only £9-00 plus 50p P, & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £1-50 +
40p P & P if required. Full connection details supplied.

HA34 3 Valve Audio Amp, 44 w. output ready built and
tested £8-50--£1-40 P. & P. Also HSL ‘FOUR’ amp-
lifier kit. £8-00 + £1-40 P. & P,

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

HARVERSON SURPLUS CO.LTD.

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

A few minutes from South Wimbiedon T'ube Station.

Open 9.30-5.30 Monday to Friday. 9.30-5 Saturday. Ciosed Wednerday.

PLEASE NOTE: P. & P.
CHARGES QUOTED APPLY TO
U.K. ONLY. SEND SAE WITH
ALL ENQUIRIES.

TWIL'E
in lmu.the

The I.C.E.

the s

range of multimeters provide an

I.C.E. MULTIMETERS

unrivalled combination of maximum perfor-
mance within minimum dimensions, at a truly
low cost. Plus, a complete range of add-on
accessories for more ranges, more functions.

Supertester 680R

(illustrated)

* 20kQ/V, £1% fsd on d.c.
4kQ/V, £2% fsd on a.c.

* 80 Ranges —~ 10 Functions

* 140 X 105 X 55mm

£32.00 + VAT £24.50 + VAT £16.60 + VAT

{For Mail Order add 80p P&P) {For Mail Order add 80p P&P) {For Mail Order add 80p P&P)
All I.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a

50-plus page, fully detailed and illustrated Operating and Maintenance Manual.
Now available from selected stockists. Write or phone for list, or for details of direct mail-order service.

) ﬂ Electronic Brokers Ltd.

49-53 Pancras Road, London NW1 2QB
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Microtest 80

* 20kQ/V, = 2% fsd on d.c.
4kO/V, £2% fsd on a.c.

* 40 Ranges — 8 Functions

* Complete with case —
only 93 X 95 X 23mm

Supertester 680G

* 20kQ/V, £2% fsd on d.c.
4kQ/V, =2% fsd on a.c.

* 48 Ranges — 10 Functions

* 109 X 113 X 37mm

el: 01-837 7781



. : , This new style course will enable
' B anyone to have a real understanding
' by a modern, practical and visual
( . ' ‘method. No previous knowledge is

required, no maths, and an absolute

‘ minimum of theory.
, You learn the practical way in
e re s ow easy steps mastering all the essentials
= 3 of your hobby or to further your
career in electronics or as a self-
ou mas*er employed electronics engineer.
| All the training can be carried out
® : in the comfort of your own home
and at your own pace. A tutor is
eIeCf ronlcs. available to whom you can write, at
' any time, for advice or help during
your work. A Certificate is given at

.+.. The praCt ical way. the end of every course.

1. Build an oscilloscope.

As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,

but a test instrument that you will need not only for §
the course’s practical experiments, but also later if

you decide to develop your knowledge and enter the
profession. It remains your property and represents
a very large saving over buying a similar piece of
essential equipment.

9

[ T

2 Read,drawand understand ~ JGYRPE
circuit diagrams. Jo e

In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments
on basic circuits.

We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintainingall types of electronic equipment,
radio, t.v. etc.

4. Free Gift.

All students enrolling in our courses receive a free
circuit board originating from a computer and
containing many different components that can be
used in experiments and provide an excellent example
of current electronic practice.

Post now, without obligation, to:- B 3278

| BRITISH NATIONAL RADIO & '
ELECTRONICS SCHOOL |

P.O. Box 166, Jersey, Channel Islands." '
I NAME ___ , - l
*  ADDRESS : . -

Block caps please l
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HI-PERFORMANCE
ELECTRONI

(CAPACITOR DISCHARGE)

IGNITION UNIT

... Good for yourcar
and your pocket

SAVE, SAVE, SAVE!

Why pay more when you can enjoy the advan-
tages of true capacitor discharge ignition (CDI)
at virtually pre-inflation prices? The benefits to
your car and your pocket are enormous-——easy
starting in the coldest of cold weather, an end
to burnt contacts and arcing problems, better
engine wear and petrol consumption and, of
course, easy and secure fitting to your vehicle.
ORDER NOW WHILE WE CAN HOLD TO THESE
PRICES—State if pos. or neg. earth.

INC. AND
POST FREE IN UK.

READY BUILT
ONLY

£14-95

Why be
without?

EMade in our own U.K.

DY KIT
COMPLETE

£12-75

MNeg. or pos. earth

factory MHeavy gauge enclosed
M Switch for instant return metal case
ta ordinary ignition MRev. limlter to prevent

over-revving
MFull 12 months guarantee

M On-off immobilize facility

WMBuilt for years of depend-
able service

Pay by Access or Barclaycard if you wish
STIRLING SOUND

37 VANGUARD WAY, SHOEBURYNESS, ESSEX.
Tel. (03708) 5543

Shop—222[224 West Rd. Wesicliff-on-Sea

| ——— = —— _'l

To Stirling Sound, 37 Vanaguard Way, Shoeburyness
EsseX.

Please send. ... ., Mark V ready built @ £14-95 i
...... Mark 5 kit @ £12-75 . |

AT BREADBOARD 18°"

NO
BATTERIES

NO WIRES
ORLY
[]

£32'99
PER PAIR

+ VAT 2412
The modern way of instant 2-way communications. Supplied
with 3-core wire. Just plug into power socket. Ready for
use. Crystal clear communications from room te room.
Range {-mile on the same mains phase. Onfoff awitch.

Volume control. Useful as inter-office intercom. between
office and warehouse in surgery and in homes. P. & P. 99p.

+ V.A.T. £1-85
Solve your communica-
tion problems with this
4-8tution Transistor Intercom system (1 master and 3 Subs),
in robust plastic cabinets for desk or wall mounting. Callf
talk/listen from Master to Bubs and Subs to Master. Ideally
suitable for Business, Surgery, Schools, Hospitals and Office.
Operates on one 3V battery. Onjfoff switch. Volume control.
Complete with 3‘connecting wires each 66ft. A Battery
and other accessories. P. & P. 99p.

NEW'! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

ONLY

£16-95

+VAT £1:36

Latest truunsistorised Telephone Amphﬁer with detached
plug-in speaker, Placing the recexver on to the crndle
activates a switch for i
without holding the handset. Many people can listen at a
time. Increase eﬁ‘.iclency in office, shop, workshop. Perfect
for “‘conference’” calle: leaves the user's hands free to make
notes, consult files. No long waiting, saves time with long-
distance ecalls. Onfoff switch, volume control, converaation
recording model at £19-85 4 VAT £1.60. P. & P. 89p.

10-day price refund guarantee on all Hems

WEST LONDON DXREGT SUPPLIES (PW10)

189 KENSINGTON g!gﬂ ST!:"EET LONDON, W8 .
-937 55

SHORT-WAVE

“IAI KITS

WORLD-WIDE RECEPTION

*H.A.C." well known by amateur constructors
for its Short Wave receivers, now offers a
complete range of kits and accessories to suit
the novice and the expert.

£10-50 INCLUSIVE—the ever popular and
easy to construct DX receiver Mark III;
containing all genuine short wave components,
drilled chassis, valve, accessories and ful
instructions.

NEW T TWIN TRANSISTOR RECEIVER,
selective, sensitive and with fantastic reception,
yet needing only a single PP3 battery, at
£12-50 this receiver is outstanding value, and
will give you hours of interest and enter-
tainment.

Lastly the K and K plus Gllustrated above)
for the more advanced constructor. This
receiver has recently been re-designed for even
better reception. All orders despatched within
7 days. Send stamped and addressed envelope
now for free descriptive catalosue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.A.E.

“H.A.C.”” SHORT-WAVE PRODUCTS

P.O. Box No, {6, 10 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RH19 3SZ

onic

HI-FI DISCOUNT CENTRES

DISGOUNT
SPEAKERS

Imp 8 or 1502 as app.
Guarantees:
TITAN 5 years
FANE LIFETIME
OTHERS | year

ALL PRICES
INC. VAT

Prices correct at 9.10.78

HI-FI TYPES
57 FANE SOl Mid or Full range Sp. Price £4-95

List/Value Price

8” A.F. Model 80 Dual Cone

Sp. Price £5-95
8" A.F. Model 83 Dual Cone

Sp Price £6-95

FANE 8” 808T Dual Cone Price £3-95
WHFEDALE L'TON 3XP kit Pr. £60 70  £43-95
10” DENTON 2XP KIT Pair ‘15 £26-95
10 GLENDALE 3XP KIT £82 44  £58-95
A.F. FRI 8” SPKR KIT Sp. Price Pair  £14-95

8” FANE MODE ONE KIT Sp. Price Pair
10” ELAC Model 10RM 10-15w Sp. Price £2-50

CABINETS (TEAK VENEERED)

20" x |I£” x 94” Suitable for Mode | or FRI Kits
and Models 80, 83 or 808T Spkrs.
Limited Number £6-95 ea,

GROUP/DISCO TYPES

12” TITAN T12/45R £15-00 £11-95
12” TITAN T12/60R £22-50 £12-95
12" TITAN T12/100A 100w £36-00 £22-95
12" CELESTI G2 £16-50 £11-95

™
N
»
o
=1
™
'S
hd
w

12" CELESTION GI2H 30w

12” CELESTION G12/50 S0w £18-95
12 GOODMANS 12 PD Sp. Price  £21-95
12* GOODMANS 12 PG Sp. Price  £/18-9.
12” FANE ‘SPECIALIST' P.A. 80 €27-95 £18-9
127, ” DISCO 80 £29-9 £19-9
12" - o DISCO 100  £31-95. £21-9!
12 " » GUITAR 80L £27-95 £18-9.
127 ” ” GUl'I AR 100L £28-95 £19-9.
27 GUITAR 80B £28-95 £19-9
2” FANE CRESCENDO 12A £59-95  £41-9!
£62-95 £39-9
l2” FANE " |2 BASS £59-54  £39-9
15" TIT. 15/60 60w £26-00 £17-9!
I5”TITAN T 5/70 70w £28:00 £19-9.
15” TITAN T15/100 100 £41-00 £29-9
15” FANE ‘SPECIALIST' BASS 85 £39:95 £29-9
15# ASS 100 £42-00 £3]-5
15 GOODMANS 5 Sp, Price  £23-9
157 FANE CRESCENDO/1S £76-89  £51 9!
I5” FANE CRESCENDO BASS £79-95 £51:95
" " 00LT £74'69 £51-9
I5” - © I%IGO 160w £99-7 £729!
I5" SSUS 200w £113- 40 £72-9
18" TITAN TI8/|00 100w £51-00 £38-9
18" GOODMANS 18P Sp. Price  £39'9
18” CELESTION GI8C £53-00 £41

0 ©
b

18" FANE CRESCENDO I18A
18" FANE CRESCENDO BASS

™
2
38
3
8

i8" . ‘COLOSSUS' 200w  £120°75 £75-00
PLEASE STATE IMPEDANCE.
HORN UNITS (Carr. 85p)

CELESTION MH 1000 25w
FANE 910 MK 11 50w £17:75 £10-99
L 920 100w £62:05  £44-50

- |44 30-50w £7-95 £4-95
Y173 50w £11-75  £7-95
1104 50-70w £16:95 £10-95

HIGH POWER ‘CROSS-OVERS’ )
FANE HPXIR or HPX2R Carr.35p £3-25  £2-25

ADD-ON HIGH FREQUENCY UNITS
F.A.L. 'Add-on’ Carr. £1 £41-95 £35-95
TITAN TIH 70w Carr. £1 o Y
TITAN TS2H 100w Carr. £1 £33-:00 £23.95
TITAN T2H Carr. £1 £39-00 £26-95

EXTRA SPECIAL MAIL ORDER OFFER
TITAN TA/50A 50w AMPLIFIER

High sensitivity
Multi purpose
three ind.
controlled inputs.
Controls Bass.
Treble presence.
Robust, well styled compact cabinet. Black Vynide
covered. Attractive Black/Silver Fascia. £39 95
12 months Guarantee. Carr .

£17-00  £13-75

| PAIR FANE POP [5 12” SPEAKERS

Suitable for use with above when wired £995
in series and housed in sealed cabinet
SUITABLE TWIN SPEAKER CABINET

Also for personal shoppers only

AMPS, TTABLES, JINGLE MACHINES,

DISCO CONSOLES, LIGHTING, CABINETS, |

orders £20

over

CREDIT TERMS AVAILABLE

Phone orders accepted from Access & Barclay |

card holders.

403 SAUCHIEHALL STREET
Tel: 041 332 6700
Mail Orders{Export enquiriesonly. ..
Shopping Cenire, NEWCASTLE. Add £] carr. on
Hi-Fi spkrs. or k::s Otherwise add £1-25 (127 Spkr).

-50 (15”) £2-50 (i8”)

GLASGOW

to 24 Newgate

£11-95 |
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5—240 Watts

HY5

Preamplifier

HY30

15 Watts
into 8Q

HY50

25 Watts
into 8Q

HY 120

60 Watts
into 80

HY200

120 Watts
into 80

HY400

240 Watts
into 4Q

POWER
SUPPLIES

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input
functions (mag Cartridge, tuner, etc} are catered for internally. The desired function Is achieved
either by a multi-way switch or direct connection to the appropriate pins. The internal volume
and tone circuits merely require connecting to external potentiometers (not included). The HY5
is compatible with all i.L.P. power amplifiers and power supplies. To ease construction and
mounting a P.C. connector is supplied with each pre-amplifier.

FEATURES : Complete pre-amplifier in single pack—Multi-function equalization—Low nolse
—Low distortion—High overioad—Two simply combined for stereo.

APPLICATIONS : Hi-Fi—Mixers—Disco—Gu.tar and Organ—Public address
SPECIFICATIONS: .
INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV: Tuner 100mV; Microphone 10mV;
Auxiliary 3-100mV; input impedance 4-7kQ at 1kHz.

OUTPUTS. Tape 100mV; Main output 500mV R.M.S.

ACT!VE TONE CONTROLS. Treble 4 12dB at 10kHz; Bass - at 100Hz.

DISTORTION. 0-1% at 1kHz. Signal/Noise Ratio 68dB.

OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE £ 16-50V.

Price £6-27 -+ 78p VAT P&P free.

The HY30 is an exciting New kit from |.L.P. It features a virtually indestructible |.C. with short
circuit and thermal protection. The kit consists of |.C., heatsink, P.C. board. 4 resistors, 6

itors, m ti it, ther with easy to foilow construction and operating instructions.
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date
technology available.

EEATURES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
uild.

APPLICATIONS: Updating audio equipment—Guitar practice” amplifier—Test amplifier—
audio oscillator.

SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 8Q: DISTORTION 0-1% at 1-5W.

INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.

SUPPLY VOLTAGE + 18V.

Price £6-27 + 78p VAT P&P free.

The HYS0 leads I.L.P.'s total integration approach to power amplifier design. The amplifier
features an integral heatsink together with the simplicity of no external components. During the
past three years the amplifier has been refined to the extent that it must be one of the most
reltable and rcbust High Fidelity modules in the World

FEATURES : Low Distortion—Integrat Heatsink—Only five connections—7 amp output tran-

sistors—No external components

APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
SPECIFICATIONS : INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into 8@ LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 256W

at 1kHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz —3dB.

SUPPLY VOLTAGE % 25V SIZE 105 50 25mm
Price £8 18 + £1-02 VAT P&P free

The HY4120 is the baby of I.L.P.’s new high power range. Designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in
modular design.

FEATURES: Very low distortion—Integral heatsink—Load line protection—Thermal protec-
tion—Five connections—No external components

APPLICATIONS : Hi-Fi—High quality disco—Public address—Monitor amplifler—Guitar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV.

OUTPUT POWER 60W RMS into 82 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 60W

at 1kHz
Squsl;l/AL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE

+&

SIZE 114 50 85mm

Price £19-01 + £1-52 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while still retaining true Hi-Fi performance.
FEATURES : Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components

APPLICATIONS : Hi-Fi—Disco—Monitor—Power slave—Industrial —Public Address
SPECIFICATIONS

{INPUT SENSITIVITY 500mV

QUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-1602 DISTORTION 0-05% at 100W

at 1kHz.

iIGsI\\l,AL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE
4!

SIZE 114 50 85mm

Price £27-99 + £2:24 VAT P&P free.

The HY400 is LLL.P.'s *‘Big Daddy" of the range producing 240W into 40! It has been designed
for high power disco address applications. if the amplifier is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.

FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external
components.

APPLICATIONS : Public address—Disco—Power slave—Industrial

SPECIFICATIONS

OCUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-16Q DISTORTION 0-1% at 240W

at 1kHz
SI4GI;J/AL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

+45
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38-61 + £3:09 VAT P&P free.

PSU36 suitable for two HY30's £6-44 plus 81p VAT. P/P free.
PSUs0 sultable for two HY50's £8-18 plus £1-02 VAT, P/P free.
PSU70 suitable for two HY120's £14-58 plus £1-17 VAT. P/P free.
PSU90 suitable for one HY200 £15-19 plus £1-21 VAT. P/P free.
PSU180 £25-42 + £2-03 VAT.

B1 £0-48 + £0-06 VAT,

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

L.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD.

I.L.P. ELECTRONICS LTD., Totas Purcnss Prics

I Enclose Cheque [] Postal Orders [1 Money Order []

i Barcl t
GROSSLAND HOHSE, NAGKINGTON, il:jzjndte:‘:tmrgerccess account ] arclaycard account []

GANTERB“RY, KENT, GT4 7AD_ Name and Address
Tel: (0227) 64723.

Regd No. 1032630,

Signature
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Jixe Bep 0 22/35V 14p 4 7/25V  14p 2B
FITTR 11 > D-33/35V 14p 4°7/35V 14 ELC1043 _  dsho
g 14790V 14p G-8/6V3 14p MK50398N
>* 0 47/35V 14 6 8/35V  14p M e X
* 0-68/35V 14p 1-0;35v ::E Counter/Decoder |
e | B i S 8 e =
ERS p 16 251 High qualit: 1
MA40 LI 15/35V  14p 47 ¢ ity
da b | 32EY f - i‘gNsT PAULS ROAD HIGHBURY CORNER
706G = 14p_100/3V  28h 2-50F-6pF_ All DON N1 01-226 1489 |
e LE SWITCHES * s g 3-5nF-13pF one | SHOP HOURS
S e o PECIAL OFFER Y | joof goonf price MON- FRIS-5.30pm
Single Pole C.0. Biased g: 2000UFHaSVAEA00/£30 i 20k 20p*i Overseas 2 fﬁaopm
- REED EET/IRIITE BEABS Pl etc-g':'Wsa'ys
RESISTOR INSERTS ; ong OD welcome
100 of 1 types£11/-::)|:Dgz 26MM Long OnePrice 1o SMM DY IMM 1 minute walk from
P only 50MM Long £ »05);; 2;_%34:!1 100 for Highbury Corner
- e ALL PRICES INCLU A
— DE POST AND VAT
1




The Antenna that
Hertz missed

out on!

We suppose it was quite an achievement to predict
radio-wave transmission and then devise a shock-
excited VHF dipole in those far off days, but what a
time the Grand Old Man could have had on the range
-5-30 MHz. if only he’d had a Joystick VFA (Variable
Frequency Antenna) to play with. And what’s more,
whilst his original experiment was transmission
across a room, with the Joystick many delighted users
have found an indoor installation (it’s only 7’ 6” long)
has got them better DX (receiving and transmitting)
than experienced on previous antennae.

In use by Amateur Transmitting and SWL Stations
world-wide and in government communication.

SYSTEM “A” £36-00

250 w. p.e.p. OR for the SWL.

SYSTEM “J” £42+60

. (improved ‘Q’ on receive).
P

500 w. p.e.p

PARTRIDGE SUPER PACKAGES

COMPLETE RADIO STATIONS FOR ANY LOCATION

All packages feature the World Record Joystick Aerial (System ‘A’), with
8ft. feeder, all necessary cables, matching communication headphones.
Detliv. Securicor our risk. ASSEMBLED IN SECONDS: BIG CASH
SAVINGS! Note that we have been able to reduce PR's 2 and 3 and

KA £999-00

PACKAGE No. |
£214-50
with all the Partridge extras. SAVE

As above with R.300 RX. SAVE £14-15
£184-50
£14-15

PACKAGE No. 2

Is offered with the FRG7 RX. SAVE £14-15

PACKAGE No. 3

RECEIVERS ONLY, inclusive delivery, etc.

R.300 £184.50 FRG7 £177.00 SRX30 £146.75
All prices are correct at time of going to press

Here is a lower-price, high-quality
and include VAT at 124%, and carriage.

package featuring the LOWE SRX30,

Just telephone
your card number
Phone 0843 62535 (ext.5)
(or 62839 after
office hours)

'BARCLAYCARD|

or write for details, send 9p stamp

G3GED G3VFA

5, Partridge House, Prospect Road, Broadstairs,
CTI10-ILD. (Callers by appointment).

| NO DISCO SYSTEM IS
COMPLETE WITHOUT...

il ELECTRONICS
i Tweeters for your disco, PA

L GLASGOW : T Queen Margaret Road Kelvinside, Glasgow, G20 6DP 041946 3303

Y

x CITRONIC MM 313 MIXER

Ideal for the DIY enthusiast building up a complete disco

system. 4/6 ch. mano, inc. LED indicators, connections
via phono sockets at rear.Bargain price, including PSU

i £80.46 inc. vAT (P.P. £1.50)

BULGIN OCTAL PLUGS @

AND SOCKETS T

There’s always hundreds of Bulgm d

Qctal multiway plugs and sockets in stock at Rl |
system or Hi-Fi, Frequency range 5K-20K Roger Squire’s..Each pin rated 6A. Perfect for A

No X aver required. They can be used in your Sound to Light System. PS52 SOCKET ™=
any PA system up to 100W . Why pay more? £0.55 (pap 35p) p551 pLUG £1.84 (P&P 35p)
OUR PRICE ONLY £4._99 each (P&P 35p eachy  Carriage on 10 or more nominal £1.00 Also available

B-way-muiticore cable {6 Amps ger core} ex stock.
o5 {_\.I PROJECTORS £0.65 per metre. Please phone for carriage quote
k) SQUIRE MULTIFECT 150 [~

s ~{ncluding rotator and effects

P wheel. A truly versatile grojector

__Z". ! which uses a powerfu! T50W

gl Tungsten buib, all effects
attachments simply slot in ready for use.

A BARGAIN AT £40.50 psp £1.00)
PLUS MANY DISCO ACCESSORIES

Roger Squire’s shops have a
servrce department which carries large
stocks of DISCO SPARES & ACCESSORIES
For example Fane and H/H Disco Speakers
12" and 15" BSR and Garrard decks
W at discount prices

TO REABERS OF PRACTICAL

STARLITE 250

An exclusive new line
10 Roger Squire's Disco
Centres. Superb high powered
250 W quartz halogen bulb, fan
cooled, accepts wide range of multifect
attachments. Unique connection slot for
osbit prism revolvers. Only

£65.00+ var

attachments extra

Plus sockets. Fuses,
Plugs, etc etc.

Send Mail Orders to: Roger Squire's Mail Orders, Barnet Trading Estate, Park Road, Barnet, Herts ENS 5SA, Ji
01-441 3527 (Hotline} 01-441 1918 (Switchboard) Open: Mon-Fri, 9.5.30

Personal callers: ROGER SQUIRE'S DISCO CENTRES
LONDON: 175 Junction Road, Tufnell Park N19500  01-2727474
BRISTOL: 125 Chusch Road, Redfield, Bristol BS5 9JR 0272:5650550
MANCHESTER: 251 Deansgate M3 4EN 061-8317676

Open from 10-5 Tues-Sat
10-8 Weds
Closed Mendays

10

WALL MOUNTING
KITFORHI-FI
SPEAKERS

Fidelity Fastenings FF1 is a
precision made, vibration
damped wall fastening for
Hi-Fi and Stereo Speakers of
up to 501bs weight each.
Almost undetectable when
fitted, thie FF1 allows easy
adjustment of speaker angle,
and the rubber mounting mounting for
ensures that they do not move complete
accidentally. Speakers can also stability.

be quickly and easily lifted off
for dusting, cleaning and
redecorating.

* Holds up to
501bs weight
per speaker.

* Precision cast
mounting
brackets.

* Rubber friction

*Easy adjustment
of angle for
precise stereo

Available from all good Audio, image.
Hi-Fi and electrical shops at

£5.99
LOOK FOR THE BROWN

AND BLACK BOX. =
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STRUTT Electrical & Mechanical Engineering Ltd., 3c BARLEY MARKET ST., TAVISTOCK, DEVON
TELEPHONE: TAVISTOCK 5439. TELEX: 452563, P & P 25p. VAT 89 uniess *12£¢,. Send 12p, large SAE for Price List,

COMMUNICATION ENGINEERS

ENGLAND
Telephone (0942) 676790

Everything for the Short Wave Listener.

47 WARRINGTON ROAD, LEIGH WN7 3EA

STEPHENS-JAMES LIMITED

We stock receivers and listening aids by most of the world’s leading
manufacturers. Full range of VHF receivers—transceivers. Mobile
equipment pre-selectors—filters—antennas.

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

ICS can provide the technical knowledge that is so essential
to your success, knowledge that will enable you to take advant-
age of the many opportunmes open to the trained person. You
study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee
coaching until vou are successful.

City & Guilds Certificates:
Telecommunications Technicians

TRIC
R-300 ~ R599D - Re20S

Antenna Multituners
Designed and manufactured by our-

Yaesu
FRG7-FRG7000-FR101

Drake
SSR-1 * SPR4 * R4C *

selves, Over 1000 soid in over 50

Secondhand Equipment countries.
Qur secondhand equipment stock Mk1 covers 2-30Mhz £17:50
changes daily. Send S.A.E. for latest Mk2 covers 550Khz 30Mhz £23-50

Prices include VAT and postage.
Send SAE for Test report.

price list. Part exchanges welcome.
Access-Barclaycard and H.P. facilities.

COMPONENTS Now over 1,000 types in

stock!

KITS — See the new range of low
cost ‘ELEKITS’,
W MODULES — New ready-built functions.
ACE MAILTRONIXLTD  SERVICE — 1st Class same day despatch.
Degt. P14, Tootat Street QUALITY — All guaranteed products,
Wakefield W-Yorkshire WHISR  PRICES — Many reductions!
MAGAZINE
PROJECTS — Trouble-freel
I enclose 30p*, please send cataiogue.
Name S— T T ——————
Address

*Refundable with future orders over £5.00.

Practical Wireless, December 1978

Radio, TV, Electronics Technicians
Technical Communications

Radio Servicing Theory

Radic Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:
Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation
and Contractin

POST OR PHONE TODAY FOR FREE BEOOKLET.

| ll:s To: International Correspondence &

= Schools

il Dept. No. B274, Intertext House, LONDON

M w8 4Uj or telephone 622 9911
Subject of Interest

Name

-
- HRERNERRERGRNANN



CMOS INTEGRATED CIRCUIT

~ SOLID STATE R.T.T.Y.

4001 i8p 4017 86p 4030 67p . 4051 74p . 4508 £2-30

4002 18p | 4018 90p | 4040 90p | 4053 8lp | 4510 93p We can supply Printed Circuit Boards and components for the RTTY
4006 £1-80 | 4020 96p | 4042 £1-03 | 4060 £1-07 | 4501 £1-30 Video Display published by G3PLX in ‘Radio Communication’.
4011 18p | 4021 92p | 4047 95p | 4078 2lp | 4518 93p This video display unit is designed to be an all-electronic replacement for a
4012 18p | 4023 22p | 4049 52p | 408) 2ip | 452) £2-30 Teleprinter, and therefore does not suffer its disadvantages—bulk, unreliability
4013 45p | 4025 18p | 4050 52p | 4082 21 4528 £i-12 and noise.

4016 62p {09, Discount on CMOS orders over £20. The basic function is to take Murray Code—either from a Terminal Unit {on

receive) or from a Keyboard—and produce a complete T.V. signal. This signal
may be fed into a monitor or modulated and fed into the aerial of an ordinary
domestic T.V. set. The resulting display is a page of 24 lines of up to 40 characters.
ft may also be used (with its keyboard) to send fully encoded Murray Code
signals for transmit purposes. :
Hundreds of these units have been built, with very little trouble, and
the pleasures and fascination of RTTY operation are now being
experienced by more and more amateurs. Listeners, too, find it very
interesting to be able to read international news and other transmissions
without the inconvenience of the mechanical teleprinter.
Kit price from £83-55—send S.A.E. for details.
KEYBOARD KIT £29.00

THE GATRONIGS GT100
R.T.T.Y. TERMINAL UNIT

Featuring 2 unique digitally controlled “Autoprint’’ crcuit which Is a superior
replacement for the “Antispace” and "‘Autostart” tacilities found on some other

2 . : . . ; . terminal units. The terminal will ignore most CW and phone signals but will
Your first step is to ask us for a kit/arcicle list, preferably with annual magazine | rospond to a correce RTTY signal. Tuning correctly into an RTTY signal is made
subscription of £4-50 (incl), but we will of course send you the list on receipt simple with 2 single “correctly tuned’” LED plus an additional “Mark

This publication covers a vast field of amateur devices from HF to 10GHZ, with
very detailed construction articles.

Information on rare topics like stripline dimensioning and paraliel and series
crystal oscillators provides valuable background information for the amateur.
With VHF Comms by your side, you can usually find the circuits, or indeed 2
complete kit, to fet you build that personalised multi-everything that you dream
about, or perhaps just a YHF SWR bridge. We know—'cause we have buitc
quite a few ourselves/

Recent articles have included designs for
VHF Preamplifier, 70cm Transceiver, 2M
400W Power Amplifier, 23cm Converter, etc.

of an S.A.E. frequency’’ indicator.
Then you build up your library of back copies of the magazine, and you are set The FSK demodulator circuit utilises a special “'state-of-the-art” system to give
up to spend all your time in the shack playing with the most amazing things! excellent performance and stability at low cost.

The teleprinter interface unit incorporates electronic “‘de-bounce’’ circuitry to

eliminate spurious switching from the Keyboard.
s HANDBU K UNITS ARE AS FOLLOWS:
CT100. Receive only RTTY Terminal Unit housed in attractively styledgﬂe:oaol

cabinet approx 9 by 7 by 2tin. with integral mains power supply. .
CTi0l. Receive Unit + lfli-stability AFSK oscillator for transmission puri;;gs%s.
-00

A superb new reference book on the use of Plessey i.c.s. for Transmitters,

Receivers, Synthesisers, Prescalers and FSK modems, etc. Neariy CTI0Z. Receive Unit + Teleprinter interface unit. £80-00
200 pages packed with data, circuits, PCB layouts, etc. CT103. Complete terminal unit for reception and transmission with facilities
for connection to Teleprinter. £88-00

Only £2-20. ADD £3 for Securicor delivery.

a AH prices INCLUDE VAT but please add minimum of 30p for post and packing. Send SAE for
at ronlcs FREE PRICE LIST or 45p large (A4) 18ip SAE for copy of our Data-Catalogue.
Catronics Ltd. (Dept 882), Communications House, 20 Wallington Square, Wallington,
Telephone: 01-669 6700. Open Mon.-Fri. also Sat. am. Surrey SM6 8RG
. & o
ey
#. MIGHTY MIDGETS
o -7 )

Pleasequoteyour 6.
number whenordering
.0

Wilmslow
Audio

THE firm for speakers!

SEND 15P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

o ¢

re) L

MINIATURE

SOLDERING:
IRONS ~o:(

ACCESSORIES

ATC @ AUDAX @ BAKER @ BOWERS & WIL-

s % KINS @ CASTLE @ CELESTION @ CHARTWELL

' COLES ® DALESFORD @ DECCA ® EMI @

NOW AVAILABLE E378 : EAGLE @ ELAC ® FANE ® GAUSS @ GOOD-
IBwattliron for 12 voits e MANS @ HELME @ [.M.F. ® ISOPHON @ JR @
SPARE BITS 2ap o | | | JORDAN WATTS @ KEF ® LEAK @ LOWTHER
SOLDER : SAVBIT 20° 52p . MCKENZIE ® MONITOR AUDIO @ PEERLESS
o 26p o | | | @ RADFORD ® RAM ® RICHARD ALLAN @

LOWMELT 10’ 65p 9p 9 SEAS @ TANNOY @ VIDEOTONE @ WHARFE-

DALE

WILMSLOW AUDIO oo )

SWAN WORKS, BANK SQUARE, WILMSLOW,

. No,19 (1-5mm) No. 20 {3 mm)
By SIZES No. 21 (4-5mm) No. 22 (6 mm)

From your Local Dealer or Direct from Manufacturers

S:R.BREWSTER [!! SHESIRE oK MiE

86 n 88 Unio St < Plymouth PLI 3HG Discount HiFi Etc. at 5 Swan Street and 10 Swan Street

: b [TRADE ENQUIRIES WELCOME] TEL: WILMSLOW 29599 FOR SPEAKERS
ICIRIYALIHIATRADE ENQUIRIES WELCOME WILMSLOW 28313 FOR MIFI
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Heathkit electronics kits are perfect for winter
evenings. There are hundreds of things you can
make yourself, with easy-to-follow instructions to
guide you.

There’s something for everyone: In addition to
the items shown here
you'll find burglar alarms,
car products, short wave
radio, metal locators and
lots more.

It’s all in the Heathkit

catalogues.

_Send the coupon now.

— —— — — — —

E):Heath’,GloueesteN Lid, b : : i Car 3 3 ..
| Dept, , Bristel Road, Glousester, GL2 CBE, Please tick the literature you want and include

| the appropriaie amount In postade stamps. [ Heathkit Catalogue only (enclose 80p). |
| 116 page Computer Brochure only (encloss 20p) I
Schiumberger
| Name : nmmm} |
|Address_ — - ‘ . I
. l_R_egwtered in England, numbes 606177 PW12/78 &

Thre are Heathkit Electronics Centres at 33 TotLenEI-n (Emﬁ;amndﬁl (07636_75@ a@t%tﬁo@@es&? (%106?6@451).

Practical Wireless, December 1978 13



ERSIN

Handysize Reels & Dispensers

OF THE WORLD'’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB AT HOME

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily
oxidised sun‘aces and makes fast, reliable soldering easy. No extra flux is required.

BiB WIRE
STRIPPER
& CUTTER

Fitted with unique
8-gauge selector and
handie locking device.

SAVBIT

. handy solder
d dispenser

Contains 2.3 metres
approx. of 1.22 mm
Ersin Multicore
Savbit Solder.
Savbitincreases

40/60, 60/ 1!0 &

; ALU-SOL 55/
These latest Multicore solder reels are

ideal for the tooibox. Popular specifications

life of copper bits . L . i
I:.)y e cover all general and electrical applications, plus a major advance ggg%?gg_"srt?i‘gg?::'c
4 size5 58p in solqgrmg aluminium. .Askforafree copy_of ‘Hi’nts on Soldering’ Pat. No and cabie in seconds.
: containing clear instructions to make every job easy. 14439 13 Model 88 97p
A _u® Forsoldering Ref. | Alloy | Diam. | Length Use Price | -
) finejoinis mm Q:)%t:oef rSOLDER R
g‘i/rvr?prlri]?; Ieh(f;:ginmsa‘ﬂg:?obs Size | 40760 1.8 10.0 For economical general | £2.16
PC 115 provides 6.4 metres | | 3 | Tin/Lead purpose repairs and WICK
i pb ricat joints.
approx 0f 0.7 "m;“rgogie’,fg Size | ALU-SOL| 1.6 85 | Foraluminiumrepairs. | £2.46 5
ine wires, small compone! 4 Also solders aluminium Absorbssolder
and printed circuits .
PC115 69 ’ X to copper, brass etc. instantlyfrom -
! g Size | 60/40 0.7 30.6 For fine wires, small £2.38 tags, printed
Ordsize 1d9'$\§°' Kit wiring or 10 | Tin/Lead components and printed circuitsetc. Onlyneeds
radioand ¥ repa:rs.f ; circuits. 40-50Wattsolderingiron. Quick
2.1 metres approx. o Size | SAVBIT 1.2 13.7 For radio, TVand £2.20 andeasy touse. Non-corrosive.
1.22 mm solder. 12 similar work. Increases Si AB1O 97
| Size 19A 53p P copper-bit life tenfold. L i1ze L

COMMUNICATIONS RECEIVER THAT
J. BIRKETT THE HAS IT ALL -

Radio Component Suppliers F R G 7

25 The Strait, Linceln LN2 1JF  Tei: 20767

MULLARD SEMI-AIRSPACED TRIMMERS 2 to $pf, 2 to 20pf. Both at #5p.

!\gINIA;I"IOJREgoTARY SWITCHES 3 pole 3way @ 40p, 2 pole 4 way @ 20p, 1 pole
way 2 bani

50 BC 107-8-3 TRANSISTORS Assorted untested for 57p.

TEXAS THYRISTORS TIC 107 200 PIV 300mA @ 18p cach.

ERIE REDCAP CAPACITORS -0fuf 100v.w. at 5p each.

MULLARD ELECTROLYTICS 224Duf 40v.w, @ 40p, 4500uf 25v.w. @ 40p, 5000uf

v.w. @ 1 s B400uT 25v.w. .
VARIABLE CAPACITORS D 1 di S5pf 75p, 10pf 75p, 30pf 85p, 50pf =)
oLl e 0 T, I @ o 18 o The finest general-coverage synthesised
57;’,;',933;*,3eFg‘;g,;;,g‘?,ggf%f'gof:gtffg;r:"w2°P @ 75, 305-+305-+ 36501 @ 65p. communications receiver on the market
McMURD®O 8 pin piugs @ 20p, 8 pin sockets @ 20p, cover @ 15

MOS RCA OR NATY ONAL SPECIAL OFFER CD 4001 @ 10p CD 4007 @ 10p,

€D 4011.@ 105, CB 4020 @ &0p. €D 2620 @) 80p. C 4043 @ S0

BVXBI2 MINTATURE SILICON PIODES LIKE 08 3055 £ 16 Tor 25,

SOLPER-IN FEED THRUS 6 501, 30001, 100001 ail 00 dos. =

ERIE DISCOIDAL FEED THRU'S 1000pf at 8p each. INng.
SUB-MINIATURE TANTALUM CAPACITORS 4. 7u1 101 @ S, 6 o1 25p. =

MULLARD C281 CAPACITORS

ISC CERAMICS 200pf, 100% f, O‘IIU'EzAsﬂV ‘g el 0 d fuf -lut 30

[+ P D1 u 50v.w. ath oz, -fuf 18v.w. -luf 30v.w., u
-1uf 63v.w. all at 25p doz 4 £2-00 p. & p_/lns.
VHF TRANSISTORS 2N 3375 @ £1, 2N 4427 @ 60p, 2N 5109 2W 1200 MHz @ 50p t

BF 362 800MHz Stripline @ 25p.

é’?ﬂfﬁﬂfgﬁgﬁ%gﬁﬁ%‘“g%5"'2:‘3353@:7’”“ e Also available from us with special 2m
10 AMP .G 08 1 oop.v@zsf,nweo PV & Sop. B0GP IV @ 60p. converter, all for just an extra £15-00

OP-AMPS LM 3800 @ §0p, LM 301 8 pin round @ 20p, 747 @ 35p, LM 301 8 pin BIL
@ 30p, LM 308 @ 30p, 348 @ 55p.

HOTO TRANSISTORS @ 15D PHOTGC DARLINGTONS @ 22p. *
MFE1 200 MHz DUAL FET at 60p each.
AUDIO i.C."s SN76001N @ 60p, SN 76013ND @ £1 TBA 800 @ 85p, TBA 810 @ £1
TAA 611B @ 65p, TBA 820 @ 50p, TCA 940@ £
MURATA BFB 455 455KHz CERAMIC FILTER @ 30p.

s‘ :Ar:%g;nF 35 $S3KHz CERAMIC FILTER ;z 4:» ) . Phone for details of current stocks,
zzﬁlﬁuﬁ'&ovb@‘éoﬁ,%?&&'é’s?ﬁsé%‘iﬁ.ﬁ.‘é’%m 2 g 20U 100vw. @ S0, both new and secondhand

10 X 10pf DIFFERENTIAL AIR SPACED TRIMMERS @ 22p.

QOKS By G. Dobbs. G3RJV '‘Praciical Test Equipment’” @ 78p, ""Transistors
Short Wave Receiver” @ 60p,‘'Practical Electronic Projects’’ @ 75p, the three for £1-60,
Pl?LVSTYRENE CAPACITORS 125v.w. 12, 15, 20, 25, 30, 50, 56, 100, 120, 1000pf *
100 MINIATURE SILICON DIODES CV 9637 with preformed feads for 50p £4 per

Sgo\olARl CAP DIGDES like BA 102 untested @ 57p. AMATEUR RAD.O EXCHANGE

IOOMULTI TURN TRIM POTS Assorted for 60p

TED £ watt RESISTORSfoHSp: 2 Northfield Road, Ealing, Londen, W.13.

MURATA 5-5MHz CERAMIC FILTERS @ 27
SPECIAL VHF TRIMMERS 0 to 10pf CERAMIC TETFER TYPE @ 18p. Tel: 01-579 5311
30 ASSORTED 10XAJ CRYSTALS 5100 10 7900 KHz for £1-10.

20 ASSORTED FT 241A CRYSTALS for £150. -
Please add 20p for post and packing, unless otherwise stated, on U.K. orders under Easy terms up to Credit Card Sales Closed all day
£2. Overseas orders at cost. 3 years by Telephone Wednesday
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVIGE

R.C.5. 100 watt MIXER/AMPLIFIER
ALL VALVE

Chassis only £99 carr. £5

Four inputs. Four way mixing, master volume. treble and bass
eontrols. Suits all speakers. This professional quality amplifier
chassig is suitable for all groups, disco, P.A., where high gnalify
power is required. 5 speaker outpuis. A/C mining operated. Slave
output, Produced by demand for a quality valve amplifier.

Send for details.

BAKER MAJOR 12" £16.88

Post £1
90-14,508 ¢/s, 12in, double cone, wooler
and tweseter cone together with a BAKER
ceramic magnet psgembly having a flux
density o? 14,000 gaugs &nd a total fiux
ot 145,000 Maxwelle. Bass resonance 40
cfs rated 25 watts, NOTE: 4 or 8 or
16 ohms must be stated.

MAJOR MODULE BAFFLE KIT
I 30-17,000\(0/!2 ;vlthmtweeter, orossover,
dete 4 0r 8 or 6 ones.- £21-38

Post 51'@0

R.C.S. MINI MODULE BAFFLE KIT
15”x8L” 3-way Loudspeaker System
EM 57 Bass5”, Middie5” & Tweeter3”
with 3-way Crossover & Ready Cut
Baffle. Full assembiy instructions
supplied. Response=60 to 20000
C.P.S. {2 watt RMS. 8 ohm. £10-95
per kit. Two kits £20. Postage 75p.

TEAK VENEER HI-Fi SPEAKER CABINETS
MODEIi LAY, 20 X 18 X 12in.For%’2in. AR
dia, or 10in speaker. 3 o3t e
Hlustrated. |4 50 £1-60
MODEL “B” BOOKSHELF 7
For 13 ~ 8in. speaker 3 oSt
or Mini Module Kit £8 50 £1
MODEL “C” BOOKSHELF

For 8}in and tweeter. ES . 95 post 75p

LOUDSPEAKER CABINET WADDING
18in, wide, 20p tt.

BARGAIN 4 CHANNEL TRANSISTOR
MONO MIXER. Add musical highlights
and sound effects to recordings. Will
mix Microphone, records, tape and
tuxzer zvigh s?tmi)mttta controlsinto single
output. 9 volt battery 0
operated. £6 75
TWO CHANNEL STEREQO VERSION OF ABOVE £850

LOUDSPEAKER BARGAINS

8 ohm. 7 x 4in, £1-50. 8 < 5in, £1-90, 64in. £1-80. 8in, £2.
16 obm 7 x 4in, £1-60.8 » 4in. £1-50. 5in. £1-50. 5 - 3in. £150.

THE “INSTANT” BULK TAPE ERASER
Suitable for casseties, and &1l sizes of tape
reels. A.0. mains 200/248V,

Leaflet 8.A.E. £4 . 95 Post

50p
HEAD DEMAGKETISER £4-75

A.C. ELECTRIC MOTORS

2 Pole, 240V, -2 Amp. Spindle -— 1-43 x
0-212mn. £1-75. 2 Pole, 240V, 15 Amp.
Double Spindle — 175 > 0-18in.
Each £1-50. 2 Pole, 120V, -5 Amp.
Spindle — 075 x 02in. Two in
series — 240V, 75p each. Brush Motor.
From a Food Mizer 240V, 3 Amp, High
Speed and Powerful. Spindie — 05 x
0-25in. £2-95 each.

BLANK ALUMINIUM CHASSIS, 185.w.¢. 2hn sides, 8 « 4in, 350:
8 - 8in, £1-40; 10 x 7in, £1-55; 14 x 8in. £1-80; 18 ~ 8in. £185;
12 < 3in. £1- 20 16 x 10in. £2- 20; 12 < 8in. £1-70.
ALUMINIUM PANELS, 18 s.w.8. 8 * 4in. 24p; 8 x 6in. 88p;
10 x 7in, 54p; 12 x b5in, 44p; 12 x 8in. 70p; 16 x 8in. 70p;
14 x 8in. 94p; 12 x 12in. £1; 16 x 10in. £1-18.
ALUMINIOM ANGLE BRACKET 8 ~ ¥ x #in. 15p.
ALUMINIUM BOXES, MANY SIZES IN STOCK.

4 X2 - 2n, 86p; 3 x 2 x lin. 80p; 8 < 4 x Qin, £1;
8 < 6 x 3in. £1-90;12 x 5 x 8in, £2;8 <4 - 4in. £1 30,

DE LUXE BSR HI-FI AUTOCHANGER

Plays 12in, 10in, or 7in. records
Auto or Manusl. A high guality
unit backed by BSR reliahility
with 12 months guarantee. A.C.
200/260V. Size 18F x 11iin, ]
Above motor hoard 3%in. -

Below motor board 24in, .
With MAGNETIC STEREQ CARTRIDGE £2 l 50
Cueing Device, Bias Compensator, Balanced Arm, All Post 76

NEW DECKS
BSR MP60/P128 with Goldring G850 magnetic

cartridge. £24-50
BSR Builget Autochanger with ceramic cartridze.  £14:95
Garrard AP786, Single player less cartridge. £28.50
BSR. P163. Belt drive Turntable, less cartridge. £27-50
Garrard 5300, Autochanger with ceramic cartridge, £14-95
Garrard Minichanger. Plays all size records.

Ceramic cartridge. £9-95
BSR. P182. Snake arm, fiared urntable, ceramic

cartridge, Latest model, £19-95

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to long
periods of electronic power. As used by
lerding groups.

Usetul rosponse 30-13,000 cps.

Bass resonax‘x::e bl,i,cpu.
s E12°96

4, 8 or 18 ohmas.

GROUP “35” 1
wonn,  E15°12
Post £1

crour 50112 £22°68

12in. 80 watt professional

meodel. 4,8 or 16 ohms. Post £1:80
Responsge = 30 — 18,000 cps.

Witk aluminium presence dome.

GROUP “‘50/15” £34.50

15!n 76 wait
8 or 18 ochms.
Post £1-60
Send for leaflets on Disco, P.A. and Group Gear.

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

Prolessional amplifier using advanced circuit design. Ideal for
dinco, grouds, P.A. or mugical instruments. 4 inputs 4 way mixing.
Master treble, bass and volume controls. 3 speaker output sookets

to suit varfous combinations of speakers.
4-8-18 ohm, Slave output. Guaranteed. £8
Details 8.A.E. A/C mains 120v. and 240v,

BAKER 50 WATT QUALITY AMPLIFIER

2 inputs with Volume Controls. £59
Master Treble Bass and Volume Controls.

Accepis all loudspeakers. Poat £1

B.S.R. SINGLE PLAYER DECK

3 speed. Plays all size records,
Btereo Cartridge. Cnelng device,
Ideal Disco Deck.

£19°95 Post 21-00

Carr,
£1-50

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to

bulld kit. Will conirel up to 500 watts AC meins. £3 . 25
Post 85p

STEREQ PRE-AMP XIT, All parts to build this pre-emp. 3inpnts

for high medlum or low geln per channel, with volume control

and P.0. Board. Can be ganged to make mum-wly £295

ltareo mixers. Post 86p

R.C.S. SOUND TO LIGHT DISPLAY MK 2
Complets kit of parts with R.C.S. printed circuit, Three
channels, 800 to 1,000 watts each. Will operats from 200MV.
to 100 watts signal source. Suitable for home use. £| 7

Cabinet sxtra £4.

200 Watt Rear Reflecting White Light Bulba, Xdeal for Disco
Lights. Edison Screw Fittlog 76p. Each,

MAI NS TRANSFORMERS %

VOLT 4 AMP, £1-00% 3 AMP, £1-85 8 VOLT 3 AMP £2-75
12 VOLT 300 MA. £1-00 750 MA. £1-30 20 VOLT 2 AMP. £2-50
30 VOLT 5 AMP. AND 34 VOLT 2 AMP. O.T, £3:46
20 VOLT 1 AMP. $2-:00 20-0-20 VOLT 1 AMP. £2-85
80 VOLT 1% AMP, £2-756 40 VOLT 2 AMP. £2-95 30V 2 AMP. £3
0-20-40-60 VOLT 1 AMP. £3-60 2 x 18 VOLT 8 AMP. 29,

GENERAL PURPOSE LOW VOLTAGE, Voltages available at
2A,3,4,5,6,8,9,10,12, 15, 18, 24 and 30V -30
1A, 8,8,10,18, 18, 18, 20 24, 80, 86, 40, 48, 60
24, 8, 8, 10. 12, 18. 18, 20, 24, 30, 86 40, 48, 80 £8-50
84, 8, 8, 10, 12, 18, 18, 20, 24 30, 36 40, 48, 80 £11-00
5A, 8,8, 10, 12, 18, 18, 20 24, 30, 38, 40 48 80 £14-50

R.C.S. TEAK
COMPACT
SPEAKERS
13 X 10 x 6in.

50 to 14,000 cps.
12 watts rms, 8 chms

RADIO COMPONENT SPECIAI.ISTS

Minimum post 30p. Components List 20p.

Practical Wireless, December 1978

Cash price incl. VAT,

Access & Barclay cards welcome.

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE

2 x 127 CABINETS

for Disco or PA all fitted with carrying handles and corners. Black
vynide covered. Other cabinets m stock. SAE for inaﬂnt

60 WATT R.M.S.
£56

With one horn
£66

With two horns

£74
Carr. £3

80 WATT R.M.S.
£60
With one horn
£68
With two horns
£76
Carr. £8

120 WATT
R.M.S. £75
With one horn
£83
With two horns

Carr. £5
SINGLE

CABS COMPLETE

30 WATT R.M.S. £32. WiTH HORN £40.

40 WATT R.M.S. £34. WITH HORN £42.

60 WATT R.M.S. £41. WITH HORN £49.
CARR £3 EA.

IZinch

“SUPERB HI-FI”
[2in 25 watts

A high quality loudspeaker, its
remarkable low cone resonance
ensures clear reproduction of the
deepest bass. Fitted with & special
copper drive and concentric
tweeter cone resulting in Iull
range reproduction with remark-

able efficiency in the upper
reginter.
Bass Resonance 25¢p

]
Flux Density 18,500 gauss
Usetul response 20-17,000cps
8 or 16 ohms models.

£24-75 zu
“AUDITORIUM”
12in. 35 watts

A tull range redroducer for high

power, Ideri for Hi-Fi and

Discotheques. Electric Guitars

public address, multi-speaker

aystems, electric organs.

Bass Resonance 35cps
15,000 gauss

Flux Density
Usetul response 25-18,000cps

£22-68 iz
“AUDITORIUM”’
I5in. 45 watts

A high wattage loudspeaker of
exceptional quality with & level
responss to ahove 8,000 ¢ps. Ideal
for Publc Address, Discotheques,
Electronic instruments and the
home

Ban Relonance 85cps
Flux Density 15,000 gauss
Usetul response 20-14,000cps
8 or 16 ohms models,

£32-00 =

Loudspesker Cabinet Wadding 18in wide. 20p per it.

Hi-Fi Enclosure Manual containing plang, designs. crossover
data and cubic tables, 85p.

E.M.I. 13} x 8in’ e )
SPEAKER SALE!

‘With twester. And crossovar. b
10W. State 8 or 8 ol £7'95
Post 46p

I5SW model £10-50
8 ohms, - Post 65p
GOODMANS 20W Woofer
Size 12 < 10in 4 ohms. £9.95

Rubber cone surround,
Hi-¥Fi Bass unit, Post 65p

GOODMANS TWEETER to suit. e

_%353-25
337 WHITEHORSE ROAD, CROYDON

Open 9—6 (Closed all day Wednesday) Saturday 9==5
Phone your order. Tel. 01-684 1665
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Electronics.
Make a job of it....

Enrol in the BNR & E School and you'll have an entertaining
and facinating hobby. Stick with it and the opportunities
and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training
for all subjects in radio, television, etc., especially ‘or the
CITY AND GUILDS EXAMS (Technicians’ Certificates): the
Grad. Brit. |.E.R. Exam; the RADIO AMATEUR'S LICENCE,
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc
Also courses in Television; Transistors; Radar; Computers:
Servo-mechanisms; 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 specia ising in electronics
subjects only. Fullest details will be gladly sent without

any obligation

Become a
Radio Amaiteur.

Learn how to become a radio-amateur in
contact with the whole world. We give
skilled preparation for the G.P.O. licence,

L& B & _§ & B __&% &R R E R &R __§ ‘B |
WL 2

Brochure without obligation tc.
British National Radio & Electronic School |
.0. Box 15b, Jersey, Channel islands,

NAME
ADDRESS

lock caps please

OSMABET LTD Y mae transiormers

LOW VOLTAGE TRANSFORMEBrS Prim 240V ac,
A C

M -00;12A C
TWIN SEC TRANSFORMERS Prlm 240V ac.
[ A + 8 } A+ 9V 0-4A; 12V 0-25A +
12V 0-25A; 20V §-15A -+ 20V0 15A all at £3- 50 each; 15V

20V 1°5A + 20V 1:5A £7- 50; 12V 4A + 12V 4A £8-50;
25V 2A -+ 25V 2A £8-50,
MIDGET RECTIFIER TRANSFORMERS: 240v ac.
6-0-6V 1-5A or 9-0-3V 1A £2-50 each; 12-0-12V 1A or
20-0-20V 0-75A £3-00 each; 9- 0 9V o- 3A or 12-0-12V
0-25A or 20-0-20V 0-15A £2- 50 e
LY TRANSFORMERS TAPPED SEC Prim 240V ac:
0-10-12-14-16-18V 2A £5-00; 4A £7-00; 0-12-15-20-24-30V
2A £5-75; 4A £9-00; 0- 5-20-30-60V 1A £7- a0; 2A £8-50;
0-40-50-60-80-100- 110V 1A ££10-00,

MAINS TRANSFORMERS SPECIAL OFFER:
Prim 240V ac.
250-0-250V 60Ma 6-3V 1A £1-75; 250V 100Ma 6-3V 2A
£2-50; 8V 3A £2-50; 20W Auto. 110/240V £1-75.
LOUDSPEAKERS X
2%in 80, 2%in 8 or 250, 23in 8Q, 3in 358, 3%in 3,
26 or 800, all at £1-25 each; 5 x 3in 2 8, 15 or 25Q,
£1-50; 7 x 4in 3, 8, 16, 25 or 800, £1-75; 8 X 5in 4, 8or
250, £3 00; 8in 8O, £2:50.
“lNSTANT" BULK CASSETTE/TAPE ERASER
instant erasure of cassettes and tape spools, any dia-
meter, demagnetises tape heads, 200/240V ac, £5'50,
POWER SUPPLY, TWIN OUTPUT: Prim 240V ac,
New, British manufacture, smoothed d.c. output 20V
1-5A, plus stabilised output of 15V 100Ma, plus 12V ac
0-5A outout, complete with diagram, £3-25,
EDGEWISE LEVEL METEPR FSD 2004,
Size 19 x 18 x 20mm 800¢, £1-10.
CHARGING METERS 1%in dlamete
2A or 3A £1-25 each; 5A or 10A £1-50 each.
SYNCHRONOUS GEA ED MOTORS, 240V
Brand new, built in gearbox, 1 or 20 RPH, at £1- 20 each
/P TRANSFORMERS FOR VALVE AMPLIFIERS
P.P. sec tapped 3-8-15, A-A 6K 30W, £11-50; A-A 3K
50W, £17:00; 100W (EL31 KT88, etc), £22-00,
G.E.C. MANUAL OF POWE RAMPLIF!ERS
Covers valve amplifiers 30W to 400W, T
MULTIWAY SCREENED CABLE, PVC COVERED
36 wav £1-00; 25 way 75p; 14 way 50p; & way 25p; 4 way
20p; 2 way 10p; 1 way 8p; 4 way individually screened
25p per metre, fig 8 twin stereo do screened 15p
MAINS CABLE
4 way 30p M; 3 core mini cable ideal for speakers; inter-
coms; telephones etc: £4-50 100 M.
CONDENSERS
Electrolytic, 1000/50V 30p; 2000/30V 30p; 1200/75V; 30p;
2200/40V 40p; 39C0/100V £1-25; Paper tubular, W/E
41160V, 6/160V, 2/150V, each 25p, 0-1/2000V 39p.

CARRIAGE EXTRA ON ALL ORDERS
ALL PRICES INCLUDE V.A.T.

Callers by appointment only. 5.A.E. enquiriss, lists
46 Kenilworth Road, Edgware, Middx.
HAS8 8YG. Tel: 01-958 9314

VALVE BARGAINS

Any 5-80p, 10-£1-50, 50-£6-00. Your choice
from the list below.

ECCS2, EF80, EF183, EFig4, EH90, PCF80, PCFE02,
PCLB2, PCLBA, PCLBS, PCL86, PCLSO05, PL504,
PY81/800, PY88, 30PLi4, 6F28, PFL200.

Colour Yalves—PL508, PL509, PL519, PYS00/A.
All tested. 55p sach.

Stereo Headphones 8 ohms, frequency response
30-18000Hz, with Jack Plug. Bargain £3-00 each.

AERIAL BOOSTERS

Aerial boosters can produce remarkable.
improvements on the picture and sound, in
fringe or difficult areas.

Bii—For TH stereo and standard VHF/FM radio.

Bi2—For the ofder VHF television—Please
state channel numbers.

B45—For Mono or colour this covers the complete
UHF Television band.

All boosters are complete with battery with
Co-ax plugs and sockets. Next to the set ﬁttin7g.
£4-70

MULLARD CAPACITORS

Type C280/f Values from -0fuf to i-5uf,
250v/w & 400 v/w.

Price per mixed Bargain Pack to clear 100/£1-00,
500/£4-5¢

All prices inciude VAT. P&P 30p per order

Exports weicome at cost,

ELECTRONIC MAILORDER LTD.

42 BRIDGE STREET, RAMSBOTTOM,
BURY, LANCS.

TEL: RAMS {070 $82) 3038

KITS FOR DX ERS

FREQUENCY COUNTER. Model RQ-3
available in kit form. This novel design will
display FREQUENCY, PERIOD and WAVE-
LENGTH to 6 digitaccuracy over a frequency
range of up to 40 MHz. Input impedence
50 KQ 100 mV sensitivity. Mains operated,
Can be coupled to the local oscillator of your
receiver to give a digital display. Kit abso-
lutely complete, fantastic value for money.
Send Now only £44-95 + 8% VAT

SHORTWAVE RECEIVER. Modei RQ-5, ideal
for beginners, very sensitive FET front end
with varactor contrelled bandspread and IC
audio stage. We guaraniee WORLD WIDE
RECEPTION, kit absolutely complete with
earpiece and full instructions including our
Dx-ing guide.
Kit price only £9-85 + 9259, VAT

CRYSTAL CALIBRATOR. Model RQ-1. This
highly original design gives CW or Ampli-
tude Modulated harmonics of 1 MHz,
1060KHz, and 10KHz well beyond VHF.

Kit at unbeatable price £12-72 + 8%
VAT

MORSE  PRACTICE SET. Model RQ7.
Help yourself through the morse test by
getting essential practice. We offer a com-
complete kit including morse key, oscillaior,
i loudspeaker etc. in a plastic cass.

Fl Only £3-25 + 12{9% VAT

i
Send for delails -~ postage appreciated

ROCQUAINE ELECTRONICS
Aidebaran, Rocquaine, i.e Coudre,
GUERNSEY. CHANNEL ISLES.
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VALVE MAIL ORDER CO.
CLIMAX HOUSE, FALLSBROOK ROAD,

LONDON SW16 6ED ~
SPECIAL EXPRESS MAIL ORDER SERVICE

SEMIGONDUGTORS BCY72 013 ;| BF194 0-09* | BZX61 018 ;[ OAT0 030  OC82 0-65 | ZS271 ©-23° | 2N697  0-25 | 2N3055 0-70
BCzi1 1-50 | BF195 0-09® | Series OA79 030 | OC83  0-65 | ZS278 0-57* | 2N698  0-30 | 2N3440 0-60
BD115 0-45 | BF196 0-10* | BZY88 013 | OA81 0:30 | OC84  0-65 | ZTX107 0-11° | 2N705 1-20 | 2N3441 0-80
AA19 010 , ASY26 040 , BC159 o0-10* | BD121 1-20 | BF197 0:12° | Series OA85  0-30 | OC122 50 | ZTX108 0-10 | 2N706 0-15 | oN34d2  1-10
AAY30 0-27 | ASY27 040 | BC167 o0-12> | BDI123 1-20 | BF200 0-27 | CRS/105 0-45 | OA90 ©0-08 | OC123 1-75 | ZTX109 0-12° | 2N708 0-20 | 2N3525 0-80
AAY32 0-42 | ASZ15 1-25 | BC170 0-11* | BD124 1:30 | BF224 0-20° | CRS/140 0-60 | OA91 0-08 | OC138 225 | ZTX300 0-12° | 2N930 0'20 | 2N3614 1-50
AAZ13 0-18 | ASZ16 1-25 | BCI7i 010> | BD13t 0-35 | BF244 0-28" | CRS/305 045 | OA95 0:08 | OCH40 275 | ZTX301 0-13* | 2N1131 0'26 | oN3702 0-11°
AAZt5 0-34 | ASZ17 125 | BC172 0-10° | BD132 0-38 | BF257 0-24 | CRS/340 075 | 0A200 0-09 | OCt41 3-25 | ZTX302 0-15* | 2N1132 0-26 | 2N3703 013"
AAZi7 021 | ASZ20 1-50 | BC173 0-12 BD135 0-34* | BF258  0-26 | CRS/360 0-90 | OA202 0-09 [ OCI70 1-00 | ZTX303 0-17* | 2N1302 0-35 | 2N3704 0-13°
AC107 060 | ASZz2t 2-00 | BC177 015 | BD136 0-34> | BF250  0-32 | GEXe6 1-50 | OA2t1 1-00 | OCI71 1-00 | ZTX304 0-19° | 2N1303 0-35 | syaze5 0-13-
AC125 ©0-20 | AUt10 1-70: BC178 0-14 | BD137 0-35. BF336 0-20 GEX541 1-75 0AZ200 1-00 0C200 150 ZTX311 o-12. 2N1304 0-45 2N3T 0-13°
AC126 020 | AUII3 1-70° | BC179 0:1g | BD138 0-40° | BF337 0-30° | GJSM 0-75 | OAZz01 1-00 | OC201 1-75 | ZTX314 0-20> | 2N1305 045 | HN3707 g.43=
ASH o3| Shuo LW G o |sous sa e e | en | oamw e 0GR %SRRI QNI OH | o1
Ale O | B 913. | BGiE 910, | BDt4o o-adv | BESZ2L 39 | GMOSIBATT5 | 0AZ207 1-00 ot 2N3709 0°13°
25 | BA148 0-13 BD144 200 | BFS28 2-23 | KS100A 0-45° | OC16  2.90 | ©C204 2-50 2N1308 055 | 5N3749 o-10°
AC141K 0-35 | BA154 0-09 | BC2t2 0-13° | BDi81 1-10 | BFS61 0:20° | MJE340 0-30 | OC20 2.50 | QG205 250 | ZTX503 0177 | 2N1309 0-55 | o0l o 400
ACl42 920 | BA1S5 046 | BC213 0122 | BDI82 1:18 | BFS9E 0-20° | MJEST0 117 | ocae  2.50 | OG206 2:50 | ZTX504 0-20= | 2N1613  0-25 U
AC142K 0-30 | BA1S6  0-09 | BC214 0-15> | BD237 0-40 | BEWI0 065 | MJE3M 061 | 0cs3 .98 | QG207 1:75 | ZTXS531 0207 | 2N167¢  1-50
ACI76  0-20 | BAWE2 0-05 | BC237 '0-09° | BD238 0-55 | BFWI1 065 | myFson o052 | OCa4 3_“5 OCP71 1-25 | ZTx550 0-16 | 2N1893 0-25
AC1s7 020 | BAX13 '0-06 | BC238 012> | BDX10 0-91 | BFX84 0-22 | MyE5s1 0.55 | OC2s g.99 | ORPIZ 073 | IN9t4 0-05 | 2N2W7  1-15
AC188 0-20 | BAX18 0-09 C301 025 | BDX32 200 | BFX85 0-23 | MJE2955 1-25 oot # R2008B 1-75% | 1N916  0-07 | 2N2148  1-65
ACY17 0-85 | BC107 0-12 | BC303 ©0-24 | BDY20 1-25 | BFX37 5-21 MJE3055 0-75 | OCa gog R2009 2-25 1N4001  0-068 | 2N2218  0-25
ACYIB 0-80 | BClos 012 | BC307 0-10° | BDY60 " 0-50 | BFX8s 0-21 | mbEi00 0-30% oczg : R2010B .-75% | tN4002 0-08 | 2N2219 0-24
ACY19 975 | BCI09 03 | BC308 00> | BFIS 025 | BEVSO 026 | Mprios ggge | 9oas 2.0 0-30 | 1N4003  0-07 | 2N2220  0-18
ACY20 0-70 | BC113 0-12° | BC327 0-20° | BF152  0-18 | BFY5S1 026 | mprios 0-30° T1C226D 1-20 | 1N4004 0-07 | 2N2221  0-18
ACY21 075 | BC1i4 013 | BC328 0-18* | BFIS3 020 | BFys2 026 | \oorioc 0-30° OC3s  1-50 L2 0-20 | tN4005 0-08 | 2N2222 0-18
ACY39 1-50 | BC115 o©-14* | BC337 0-18* | BF154 017 | BFysd 0-26 s e OC4t  0-80 | T1P29A 0-41° | 1N4006 0-08 | 2N2223 275
ADH3 070 | BC116 0-15* | BC3za o:47° | BFIS9 028 | ppygy g5 | MERAGHESL | OC42  0-75 | TIP30A 0-44* | 1N4OO7 009 | 2N238B 017
AD161 045 | BC117 o0-17 | BCYao 1-00 | BFi60 016 | BSXxt3 0-21 MPSUO! 0-36° 0C43 2:25 | TIPHA 1N400g  0-06 | 2N2360A 0-21
AD162 045 | BC118 o0-10° | BCY31 1o | BF167 020 | Sy .20 | MPSUCLO- 380 OC44 060 | TIP32A 1N4148  0-06 | 2N2484 0-20
AF106 045 | BC125 o0-16* | BCY32 1-00 | BF173 020 | BSX21 ¢-20 MPSUSE 0. 49° OC45 055 | TIP33A 1N5400  0-13 | 2N2646 0-55
AFi14 0-35 | BC126 0-20~ | BCY33 0.9 | BFt77  0-24 106 1-25 oC7i 0-55 | T1P34A 1N5401  0-13 | 2N2904 0-25
AF115 0-35 | BC135 0-14* | BCY34 0-90 | BF178 0-24 | BTY79/400R NE555 045 | OC72  0-55 | T1P41A 1544 0-04 | 2N2905 0-25
AF118 0-35 | BC136 o-15* | BCY39 3-00 | BF179 ¢-25 319 | NKT401 2-00 | OC73 100 | T1P42A 15920 0-07 | 2N2908 0-21
AFI17 035 | BCia7 015* | BCY4o 1-00 | BF180  0-30 | BU205 1-75* | NKT4 173 | oc7g  g-g5 | T1P2955 15921 0-07 | 2N2007 0-21
AF139 040 | BCi47 0-00° | BCY42 0:25 | BF181 0-30 | BU206 2-2§ NKT404 1-73 | OC75 0-65 | T1P3055 2G301  1-00 | 2N2924 0-21°
AF186 1-20 | BC148 0-08¢ | BCY43 0-25 | BF182 030 | BU208 2:00° | OAS 0-95 | OC76 055 | T1S43 2G302  1-00 | 2N2925 0-22°
AF239 0-45 | BCi49 0-09* | BCY58 - 0-16 | BF183 025 | BY100 0-45 | OA7 055 | O0C77  1-20 | ZS1do 2G306 110 | 2N29%6 ©0-14"
AFZ11 275 | BCi57 0-09* | BCYI0 ©-15 | BF184 025 | BY126 014 | OA10 060 | OC81  0-65.| ZS170 2N404  1-00 | 2N3053 0-25 5
AFZ12 275 | BCi58 0-08* ' BCY71 ¢-17 / BF185 025 | BY127 015 | OA47 014 | OC81z 120 ' ZS178 2N696  0-25 | 2N3054 0-50 | 2N5459 0-35°
VALVES EHgo  1-28* PL84t 0 75* | UCCS5t 0-55° | 6AC7 0-75% | 6BR7 4-00* | 6L6GC 1-95° | 12AUE 0-65* | 92AV  T-18
EL32 1-50* PL504/5001 UCF80 0-75° | 6AF4At 0-70° | 6BRBt 1-20% | 6L7 0-75 | 12AU7t 0-47° | 150B2  1:80
EL33 3-50° 1-20° | UCH42 1-20° | 6AGT 0-75° | 6BS7 4:00* | 6N2P  0-75 | 12AV6 0-85° | 150C2 150
AZ31  1-10* | ECC83} 0-55% | EL41  1-25" PL508t 1-60* | UCHS81t+ 0-65° | BAH6t 0-95* | 6BW6 3-75° | 6N3P  0-75 | 12AV7 346 | 150C4  2:30
CBL3! 1-50 | ECCa4l 0-60° | EL&z 175" PL509t 2-72* | UCL82t 0-75° | 6AK5t 050 | 6BW7 1-40° | 6N7  ©-75° | 12AX7t 0-55¢ | 211 5-00
CL33  2-00° | ECCB5t 0-55* .| EL81  1-10¢ PL519t 3-60> | UCL83 144" | 6AKE 0-95° | 6BX7GT 4-96* | 6P25  3-60* | 12AY7{ 0-85° | 723ABt 8-00
CY3l  1-00° | ECC88t 0-75° | EL84t 0-45° -10° 1 1:00* | 6AL5+ 0.40° | 68Z6 1-78° | 6Q7  0-80° | 12B4At 1.00* + 1-20
DAF91t 0-40% | ECC91t 0-55% | EL86t 0 75* PL802t 3 UF80t 0-50° 30> | 6C4t  0-55° | 6R7 0-80° | 12BA6 0-65° | BI1At+ 380
DAF96 1:00° | ECC189 1-66° | EL91  4-35° | pCC838 06! PY33 -68> | UF8st 065" | 6AM5 3 85° | 6CB6AT 0-55 | 6SAT 0-80> | 12BES 1-60 | 812A  8-35
DF91+ 0-40% | ECF80f 0-60% | EL95t 0'80* | pCCgor 1-05° | PY81t 0-72* | UFBet 0-55° | 6AM6t 0-70° | 6CD6GA4-90° | 6SC7  0-80® | 12BH7t 0-85> | 815t  10-00
1-00° | ECFB2f 0-70° | EL360 2-75° | pccigot1.99» | PY82 055% | UL4t  1.09" | BAN5 2.50° [ 6CG7 1-72° | 6SF7  0-80" | 12BY7t 0-80° | 833A  30-00
DK9it 0-55° [ ECH35 2-60° | EM80 110" | pcFao 0.96~ | PY83 ©0:70° | UL84t 0-85° | BANSBAt0 70> | 6CHE 4-42° | 6SH7  0-88° | 12E1 710 | 8s6A° 888
DK92  1-25% | ECH42 1-15° | EM81 1-00° | pEpgor g.59 | PY88T 1-18% | UM80 1-00* | 6AQSt 0-85° | 6CL6t ©0-75° | 6SJ7  0-80% | 30C15 1-56° | 872A  13-75
DKg6  1-10° | ECH81T 0-55° | EM8¢ 1-00> | [ <_oci o oo, | PYS00AT1-60* | UY41t 0-75° | 6ARS 0-70° | 6CW4 7-24* | 6SK7 _ 0-80° | 30C17 1-56> | 031A  12:24
DL92 075 § ECHa3 0-8s> | EMss 1-252 | Pl 9000 | Pyoo/stt uysst 0-65* | 6AS6r 0-80° | 6D2t  0-40* | 6SL7GTt 30C18  1-44* | 2050 2-50
DL94  1-20> | ECHast o-85> | EMa7  1-50= | PRPSTL 1710, 0-82° ' 1B3GTf 0-65° | 6ASTG11:-50° | 6DKG  2-49¢ 0-70* | 30F5  1-60> | 5642  5-26°
DL98  1-10° | ECL8OT 0 ENatt  2-24+ | ppSOTIITIN. | PYBO1 0-82% | 1RS 0-55° | 6ATE 0-75° | 6DQ6B 3-90* | 6SNIGTt 30FL1/2 1-12° | 5654  3-61°
DY88/7t 0-56> | ECL82t 0-60* | EYS51t 0-75° - | QQV02-69:90 | 1S5 0-40° | 6AUSGT4-26 | 8EAS 2-21° 0-70% | 30FL12 1-72* | 5651  1-80*
DY802 0-80° | ECL83 1-50° | Eysst 0-50 | PCF80110-60° | GQv03-10t 1T4t  0-40° | 6AUBT 0-55° | 6EB8  2.12* | 6SQ7 0-75° | 30FL14 1-44* | 5670  2-86*
EBBCCt 1-00 | ECLast 0-85° | EZ40  1-25° | PCF802t0-887 2:00 | 2AS15 10-00 | BAVSGT3-74 | BEWS 0-30° | 6SR7  0-75° | 30L1  0-84° | 5814A 2-60°
EABC800:55° | ECLLB007-00° | EZ41  1-25¢ | PCF805 1-44> | QQvo3-20A+ | 2D21+ 0-80 | 6AV6eT 0.75° | 6F8 0-75 | 6SS7  ©0-75% | 30L15 1-72° | 6080+  6-85°
EACOl  0-50 | EF37Af 2-50° | EZ80f @-50¢ | PCF806 1-447 10-50° | 3A5 1-35 | GAWBA+1-00 | 6F23  1-60° | 6USG  2.00% | 30L17 1-72° | 6146A 558*
1-25% | EF39t 1-80% | EZ81f 0-50" | PCF808 1-M7 | QQvos-40At | 3CX100A5 6AX5GT310° | 6F28  1-16® | 6UBH  0-55% | 30P4  0-92° | 6146B 4-65%
EAF801 1-75* | EF40  1-15* | EZ9o+ o0-60* | PCL82T 0-80 - 13:00° 20-00 | 6B7 0-75 | BH2N  0-75* | 8USA{ 0-55° | 30P19 1-12* | 6159 6-00
B4~ 2:00% | EF41  1-20 | GZ32 0-75° | PCL83} 0-92* | R17 1-65 | 354t 0-75* | 6Ba 0-75 | 6HIN 075> | 6V6GTT 0-65> | 30PL1 1-32° | 6442  15:60
EBOIT 0-40° | EF42  2-00° 4:00" | PCLB4T 0-75° | R18  1-00 | 3V4t 1-00° | 6BA6t 0-50° | 6H6  0-75° | 6X41  0-60° | 30PL13 1:72° | 6973  3-52*
EBC33 1-75% | EF50t 0-60* | GZ34t 1-52° | PCL85t 0-96* | R20 1-44 | 4CX250B17-50 | 6BA7  5-12* | 844t  .-20° | 6X5GTt+ 0-60° | 30PL14 1:68% | 7586  11-38*
EBC4t 1-25% | EF30T 0-50° | KT61 3-50° | PCL86T 0-85* | U18-20 2:50° | SR4GYt 1-10° | 6BABA 375 | 646t 0 §5° | 7B7 1-00° | 30PL15 1-72° | 7587 13-60°
EBCs1 1-10® | EF83 1-75* | KT66 5.00* | PCL8O05/aSt uzs 1-16* | SU4G  1-52° | 8BC4 71| 847 0-80" | 7C5 1-75° | 35W4 0-60° | 7868  3-94%
EBC00 0-75* | EF857 0.50% | KT88 625+ 0-96> | U26 1-44* | 504GB 2-26% | 6BE6T 0-48* | BKAN 75* | 7Ce 1-25° | 50C5  0-70% | 8068 5-50
EBF80 0-50% | EF86t 0-60° | KTW61 1-75¢ | PD50c  3-60% | UABCSOT 5V4Gt 0-85° | 6BH6T 1-20° | 6K6GT 0-75° | TH? 1-00° | 85A2  1-50 | 8136  2-44*
EBF83 1-25% | EF89  0-60% | KTW62 1-75° | PFL200 1-12° 0-58% | 5YaGT 0-85° | 6BJ6T 1-20° | 6K7 0-75° | 1R7 1-50° | 90AG 728
EBFBot 0-45% | EFo1t 0:70° | KTW63 1-752 | PL36t 1-12* | UAF42 0-73* | 523 1-50* | GBK4 4-21* | 6k8 0-35* | 7857 2-25* | 90AV 716
2:50* | EF92t @-75* | MU14 1-00° | PL81 112" | UB41 1-25* | 524G 1-12> | 6BL8  85-00 | 6KD6 4-78> | 7v4 0-75* | 80C1 1-50
ECC40 1-25% | EFo8 ~ 1.25¢ | N78  9:00° | PL8IAf 1-12% | UBC41t 1 00* | 5Z4GT 1-00° | 6BLIGT 3-86* | 6L8G  2-50° | 7Z4 0-75¢ | 80C6 13-78
ECCatt 0-50* | EF183f 0-70* | OA2f 055 | PL82 0-60* | UBF83 ¢-60 | 6-30L2 1-56° | 6BN8  0-80* | 8L6GA 1-50* | 12AT6 0-45* | 90CV  13-30
ECC82t 0-47* | EF184+ 0-70* | OB2t  0-60 | PL83f ¢-55° { UCCs4 0-75* | 6AB7 0-75* | 6BQ7A 1-55% | 6L6GT 0-85* | 12AT7t 0-50% | 92AG  7-26
INTEGRATED GIRGUITS 7454 0-18 | 7491 080 | 74118 1-00 | 74144  2:50 | 74173  1-40 | 74196  1-20 | TBAS40Q TB A990Q
MR etk MR LR e iR JR AR IR eamo’™ | roamel
[ 7493 06 0-83 | 74147 . 74175 -90 : TBAS50 [
7400 0-16 | 7412 0-26 | 7432 0-30 | 7472 033 | 7404 o.,g 4921 0-40 | 74148 fgg 14178 ?.2., 14199 225 Q- TCAT760A 1-38*
HOSHIWE LEIMR SR|AN 3R |e om i bl e wwim rm | gn o ) T, |
: I : 7496 . : . 74179 1-25 K 15 :
7403 016 | 7417 0-32 | 7438- 032 | 1475 054 | 7409 g_gg 74125 0-55 :,’ﬁg‘. '1’.5,2 74180 115 | TAAS5T02-30* | TBA6T3 2-19* D".
B o |74 o7 | T4lAN g5 | a0 ess | 14100 1o | U3 B0 | ass  ogs | zaso  1.se | TAAKDS | TRAI 162t
7408 0-40 | 7423 032 | 7442 072 | 7482 0-75 | 74107 045 | 7443  g.79 | 74138 085 | 74101 1-50 TBA48003 50 . Sockets
7407 0:40 | 7425 0-30 | 7447AN 1-90 | 7483 0-90 | 74108 0-70 | 74136  0-55 | 74157  ©-75 | 74192  1-35 1-84* | TBA7T50Q
7408 0-20 | 7427 0-30 | 7450 0-18 | 7484 1-00 | 74110 0-50 | 74147  o0-80 | 74159  2-10 | 74183 135 | TBAS520Q 2-07* | BPIN 0-18
7409 0-20 | 7428 0-43 | 7451 0-18 | 7486 0-35 | 74111 086 | 74142 230 | 74170  2-30 | 74104 125 -30* | TBA80O0 1-20 | 14PIN 0.1%
7410 0-16 | 7430 0-17 | 7453 018 | 7490 852 | 74116 1-75 | 74143  2:50 | 74172 440 | 74195  1-00 | TBAS301-98" | TBAe20 2:9¢ | 16PIN  0-1,
. B .
BASES GR'I"S : jgﬁ], §§ gg ¥g§}ggﬁ: ‘g_gg THORN NEW LIFE COLOUR TUBES FULLY GUARANTEED
4EP11 . VCRS17A*  10-00 -
B7G unskirted 015 | 1CP31 31-08 : 5ADP1 §?-38 VCRS17B*  6:00
BTG skirted 0-30 | 2APIT 380 | sBpi* 10-00 | VCRSITC*  6-00 A49-191/192X 42-32 | A63-200X 52-5¢
B9A unskirted ¢-15 | 2BP1 :_g gg;r 4:»“02 Tube Bases 0-75 | AB1-110X 44-00 | A68-120X 53-61
. ® 1 = .
B9A skirted 0-30 | 3DP1* 590 | sFpiga 500 | *=Surplus A56-120X 45-72 | AB7-120X 53-61
Int Octal 020 | 3EGI 70 | Co 500 | VAT 8% | [
Loctal 0-55 | 3FPT* 3-00 ] A55-14X 45-T2 | A67-150X 54-60
. 3GP1 600 | DGI5 25-00 :
8 pin DIL 015 | S 2.0 | DG 36-00 i
:; P:n g:t :':_5, 3JP2* 8-00 | DH3-81 3M-00 | AVAILABLE FROM STOCK FOR COLLECTION ONLY—OLD TUBE
pin - 3JP7* i =11 "
Valve screening 3KP1* :g:g 52;37‘ 6;:: | MUST BE RETURNED. ADD VAT 12:%
cans all slzes 0-30 -| 3RP1* 35-00 VCR138* 10-00
Terms of business: CWO. postage and king valves and i duct 25p per order. CRTs 75p. ltems marked* add 123 % hone 01-
VAT. Others 8%. 1 indicates cheap quality version or surplus, but aiso available by leading UK and USA manufacturers. Price Telep One) 677 2424
ruling at time of despatch. Account facilities available to approved companies with minimum order charge £10. Carriage and Telex 946708
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. P&P 8% VAT E & O.E.
QUOTATIONS FOR ANY TYPE NOT LISTED SAE.
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BOOKS BY BABANI

SWITCHES

TRANSFORMERS

NUTS AND BOLTS

BA BOLTS -
slotted cheese head.

Supplied in multipies of 50

packs of BA threaded cadmium platad screws

847 £025
848 £040
849 £021
850 £025

Type Ng. Price Type
1in 0BA 839 £1-20 $in 4BA
in OBA 840 £0-7 1in 4B&
fin98A 842 £065 1in6BA
3'” 2BA 843 £0-45  4in 6BA
21N 2BA 844 £0-52 3in 6BA
tnaBA 845 £0.44
BA NUTS - packs of cadmium plated f{ill dds in mumpl%s of
50
Type No Price Typ:
Q0BA 855 £072 4E1§
2BA 856 ‘048 6BA

No. Price
857 £0-30
858 £024

BA WASHERS - tlat caumium plated plain stamped washers

supplied-in multiples of 50

No Prce
861 £012
862 £012

No. Price
853 £0-22

Type No Price Type
0BA 859 £0.14 4BA
2BA 860 £012  6BA
SOLDER TAGS - hot tinned supplied in muitiples of 50.
Type No. Price Type
0BA 851 £040  48A
2BA 852 £028 6BA

854 £0-22

p Description No. Price MINIATURE MAINS Primary 240V
Purchase books to the value ol £5-00 from the list below DPDT miniature shde & 1973 £0-11*
and choose any 60p pak from this page FREE DPDT standard slide 1974 £0-14¢ No. Secondary Price
BP2 Handbook of Radlo, TV & Industrial & Trans- I A Ebi ey oo so33s | 3052 ovagay, by A
mitting Tube & Valve Equivalents li(lpi Toggle switch DPDT 5073 13V-0.12V 100ma asp*
BP6 Engineers and Machinists Reference Tables 40p1 Tamp 250V a.c. 1976 £0-42*
BP7 Radio & Electronic Calour Codes and Data 1spmlfi, Botary St ydipajewitch ;S;é gg ?g: MI)N'ATUHE MAINS pPrimary 240V
- CCireul ush switch - Push to make - with twa Indusendent secondary windings
8P10 Modern Crystal and Transistor Set Circuits. - Push switch  Push to break 1979 £0.18° L ndary gs o
{oubeginpery =1 2024 W550-0-6v. 0-6v Aus £1.500
BP15 E,ﬁ"z:"“;é"m’: Manual of Electronic Circuits stpr | ROCKER swiTcH Soion NG.  Price 2025 MT150-0-12V, 0-12V RMS £1.50~
a g
] f ) -30%
8P22 79 Electronic Novelty Circuits mpy | Orange of moker e ohy B } AME MAINS primary 240v
; switchas SPST - moulded BLACK 1881 £0-30
BP23 First book of Practical Electronic Projects 75p% ] inhigh nsulaiion. WHITE 1982 £0-30 Deyg soanlany T 21 £ & P a5p
i 1 ivalents. 5pi Mateni2| available in a BLUE 1883 £0-30* £ F
BR24 (o Pro:ects Bising/ICTi1 (op-equlualer ) = 2l choice of colours deal YELLOW 1984 £0-30* 2020, 9\/ 09y 1amp £2 00° P &P 45p
BP26 Radio Antenna Handbook for Long Distarice for small apparatus LUMINOUS 1985 £0-30* 2028 12v 012V 1 amp £2.60 P. & P.55p
Reception and Transmission B5p7 | P! . 2029 15V 0-15V 1 amp £2.75* P. & P. 66p
BP27 Giant Chart of Radio Electronic Semi- - = 2030 30V 030V 1amp “345* P. & P.86p
conductor and Logic Symbols 80p7 | Description No. Price
s Stat dio Hi-Fi Construction Mmuamre SPST toggle..2 amp STANDARD MAINS Primary 240V
BP29 yraojferc(so“d ate Audio Hi-Fi Co 8spt i 8}/ aSPDT ¥ 1958 £0 50* Muiti tapped  secondary mains transforiers awailable in }
) iniature toggle. 2 amp. amp. 1 anp ond 2 amp current rating. Secondary taps are
BP32 How to Build Your Own Metai & Treasure 250v 1959 £055" 0-19 25 33 40-50V. ' r ¢ ¥
Locatars 85p7 Mmlalure DPDT toggle. 2 amp Voua B ale oy e i
BP34. Practical Repair & Renovation of Colour Vs 95p7 | 250Vac Ca— 1960 £070 70810, 141517 30 28731 33,40, 25.0-25%
BP35 Handbook of IC Audio Preamplifier & Power 9 "
Amplifier Construction 95pT P oéVEZ‘?mpSZPSS%VS - o6y £0/85 ) & Rating Price -
4 , 0 ush button .2amp 2031 Camp £5.50¢ P & P. 86
BP36 50 Circuits Using Germanium, Silicon & - 250V a.c. 1962 £078* 2032 H :;:g £6 60" P &P, asg
Zener Diodes 7pt 1 Push button SPDT, 2 amp R 2033 2amp £8.40* P.&P.£1.10
BP37 50 Projects Using Relays SCR's and T o r:jgv a'c-DPD . 1263 £083°
TRIACS | ¢ ush button T.2 amp
BP39 50 (FET) Field Effect Transistor Projects. £1-257 Va.c. 1964 £098 AU D l 0 LEAD s
BP43 How to make Walkle-Talkies £1-25¢
BP44 1.C.555 Timer Projects £1-457 | MIDGET WAFER SWITCHES 107 £M Indoor Ribbon Aerial £060*
BP47 h;lo.blle Discoteaue Handbook £1-351 Single-bank wafer type — suitable for switching at 250V &.c 113 3.5mm Jack plug to 3.5mm jack plug k
. 2 100mA or 150V d.e. in non-reactiver l0ads make-before-break Length 1.5m £0-75"
G tor Speed Indicatoy 10p
BF29 SniversalGTampotoHangs e { | contacts. These switches have a spindle 0-25in dia and 30° | 114 5 pin DIN plug to 3 5mm. Jack connected
BP160 Coil Design and Construction Manual 15pf YdeE g ' ta pins 3&5. Length 1.6m £085+
BP196 AF-RF Reactance Frequency Chart for Con- . 115 5pin DIN plug to 3. 5mm Jack connected
structors 150t | Description “Qrdelégln, If’gli%. TE EO pins 1 |§4 ‘Length 5 d e £0-85*
. N R 189 ar EB”B extension creene insu
PR e B . | R
> 1967 £048* 117 ACmains connecting lead for cassEite
BP20S First Book of HI-Fi Loudspeaker Enclosures 75pt 223:2 %V:vaa\’v 1968 £048* recorders & radios. 2 metres £0-68+
BP213 Electronic ' Circuits for Model Railways 85p7 118 '_:, D'S ?,IN phm:(o p,ukg {0 =, il
BP214 Audio Enthusiasts Handbook 85p A eadphone jack socke .
. P 112 242 pin DIN plugs to stereo jack socket
BP218 Electronic Gadgets and Games 85pt &zﬁ:ﬁ%szgvﬁ:ﬁeiﬁange Ordariflo, LES AT B s e o PSS
BP217 Solid State Power Suppiy Handbook 85p T At 2 4 réeadphones Length 0\/2"_1 . £0-90*
3 . ¢ 4 p 2 197 £0:25 ar stereo connector. Variable geometry
1 ,B,P21 9 Solid State Novelty F’ro)ects i-Fi and Audi p RellngAlitemp 250V ik 2 N plug to fit mast car cassette. 8 track
BP220 iul[d Your Own Solid State Hi-Fi and Audio fipi 5 cartridge & combination units. Supplied —
3 ccessories 2 . ) with infine fused power ead and instructions. i
Solld State Short Wave Recetvers. fos 123  6.6m Coiled Guitar Lead Mono Jack Piug
EL227 Bg inners 95pi FUSE HOLDERS B to Mong Jack Plug BLACK £1.50*
ok : 85p 124 3pinDIN plug(odpm DIN plug
BP223 50 Projects Usm_g 1C CA3130 o ; AN D FUSES Langth 1 £0.750 |
BP224 50 CMOS IC Proiects g 125 5 pin DIN plug to 5 pin DIN plug ]
BP225 A Practical Introduction to Digital IC's pi & Sideih - 5 El;engtg ‘;\ISm . £075° |
= Receivers £1-2 escription rder No. rice 126 pin DIN piug to Tinned cpen én ]
BRe2s How. LB HflatAtvEnced Sho(r:t Walvet E-cle 10p° 20mm x 5mni chassis mounting 506 007" Length 1.5m £075*
RCC  Resistor Colour Code Disc Calculator P um x lin chassis mounting 507 £0-12* 127 5pin Din plug to 4 Phono Plugs i
Yin car inline tyhe 508 £015* . Ali colour coded, Length 1.6m 1.30*
Panel mounting 20mm 509 £020 128  5pinDINplugto 5 pl% DIN socket |
Panel mounting 1 4in 510 £030 5 Lbnqlh g) £0-80*
y 3 v i A 1 5 pin DiN plug (o 5 pin DIN plug mirrdr g
BUUKS BY NEWNES QUICK BLOW 20mm ‘ image. Length 1.5m £1.05°
Type N10 :rice L{pe No5 ?nce Type No Price 18Q 2 pin DIN plug to 2 pin DIN inline socKet FoEe
g i i .25 150mA 611 6p P 3A 619 5p Length 5m -68
[{oi225]BeqrnersfCliicltaiElectanit Price £2251 | J2omA 6125p 1A 616 an J4A 620 ap 121 BpinONplug to 3 pin DIN plug. 184
| No.230 Beginners Guide to Telsvision Price £2.251 500mA 613 Sp A 617 5p 5A 621 5p and 3&5. Length 1.5 £0.83°
No. 231 Beginners Guide to Transistors Price £2-251 800mA 614 7p 2-5A 618 6p 132 ipm I'?,‘NODIN 102 pm DIN socket. o
i Pri ! All 5p each excepting 616 which is 7p. éngth 10m X
No.233 Beg!nnErs Gu!de to Radio Price £2.75¢ ANTI-SURGE 20mm P Keeniing P 133 5 pin DIN plug to 2 phano plugs.
| No. 234 Beginners Guide to Colour Televisigr Price £2-251 et No Tyne Na Tyoe -~ Connected pins 385, Length 1.5m £0.75"
No. 235 Electronic Diagrams Price £1.80t 100mA 627 1A 625 ZY‘5’A 528 134 ?::r"” 3:"':dpgi‘gs[g§§hfn:;ﬁ?<§é; TG
\ 4 A 3 n . Lei -
No. 236 Electronic Comiponents Price £1-80 %ggmﬁ g%% %\6;\ 256 gA‘ 5A g%g %35 5 pin DIN socket to 2 phono plugs.
No. 237 Printed Circuit Assemibly Price £1-80 All 7p each Connected pins 3&5. Length 23cmi £0.68*
No. 238 Transistor Pocket Book Price £3.901 138 gﬁ;'cid E;’;& fisadphoneiustenzignieqd: s
No. 225 110 Thyristor Projects QUICK BLOW 1‘|n 1 A lead £0-68*
Using SCRs & Triacs Price £2.501 | Type No.” Tyge o, Tyo ot el SEmansieadioedleiliosior
1 250mA, 631 500mA 632 800mA 634
T e o B o e L ELECTROLYTIC PAKS
onstructor 4 £275 ype No ype C. ype No.
Ne.226 1100 ab At tice 5 1A B38 2.5A 538 A4 641 A range of paks each containing 18 first quality, mixed value
| Na, Pmlwg‘f:f";gg HD;‘;’“ 4 i 3A 639 5A 642 | winiature electrolytics.
Constructor Price £2.50t 2A, 63% ANl 6p cach 14201—values from -47mFD—10mFD 60p*
- = *
No. 242 Electronics Pocket Boak Price £3.901 - bt U PR 1OmRD %
No. 239 30 Photoelectric Circuits & L
Systems Price £1.80¢

CASES AND BOXES

INSTRUMENT CASES. in two sections vinyl ¢overed-top
and sides, aluminium bottom, front and back.
Width

No. Length Height Price
155 8in 5in 2in £4.52
156 11in 6in 3in £212
157 6in 43in 13in £1-30"
168 9in 5tin 24in £1.76
ALUMINIUM BOXES. Made from bright ali., folded

construction each box complete with half inch deep Iid
and screws.

No Length Width Height Price
159 Bin 2 Lin 13m 6Zp
160 4in Zin 1fin 62p
161 4in 21in e 62p
162 52in 4in 1iin 70p
163 4in 23in 2in 84p
164 3in 2in lin 44p
165 kAl Sin 250 £1-04
166 8in Bin 3in £1-32
167 Bin: 4in 2in 86p

ViSIT US AT BREADBOARD
SEYMOUR HALL, LONDON W1.

NOV 21st-25th
10amto 7 pm

STANDS E2, E3, F2, F3, E10, E11

ORDERING.Do not forget to state drder number and your name
and address

V.A.T. Add 123% to prices marked% 8%
items marked are zero rated

P&P. 35p unless otherwise shown.

to those unmarked.

METAL FOIL CAPACITOR PAK

Containing 50 metal foil Capacitor—like Mullard C280 serles.
Mixed values ranging from -7 f=2-2uf. Complete with
dentification sheet O/N 16204 £1:20*

18
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COMPRONENTS SHOP: 18 BALDOCK
STREET, WARE. HERTS.
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High quality audio modules for Stereo and mono

3450 _FREQUENCY RANGE 88-108 Mhz

} SENSITIVITY 30av o
STEREO & BANDWIDTH 250 kHz s
FM TUNER oL “SPURIOUS REJECTION " 50dB
Fitted with F SELECTIVITY £ 400 kH? “s5d8

phase lock-joop

£22-30

+ 40p p&p
+ 121% VAT

e

AUDIO OUTPUT (:2 : kHz deviation) 100 mV

"STEREO SEPARATION

DIMENSIONS

“SUPPLY REQUIREMENTS

30 dB

20t0 30V (B0mA max)

__150hms

240mm x 110mm = 32mm

The 450 Tuner provides Instant programme sefectiol

stations, any of which may be altered as often as you choose,

n at the touch of a button ensuring accurate tuning of 4 pre-selected
simply by changing the settings of the pre-set controls.

Features include FET input stage. Vari-Cap diode tuning. Switched AFC LED Stereo Indicator.

 SENSITIVITY 3:5mV for 100 mV output
EQUALISATION Within £ 1 d8 from20 Hz to
I ————— 20 kHz
INPUT IMPEDANCE 50 K ohms

MPA30

MAGNETYIC CARTRIDGE
PRE-AMPLIFIER

Enjoy the quality of 2
magnetic cartridge with your

existing ceramic equipment using

the MPA 30 which is a high quality pre-
amplifier enabling magnetic cartridges to be used where facilities
exist for the use of ceramic cartridges only.

+35p php
+12:% VAT

Stereo

30 o

COMPLETE -
éh’?%?.s FREQUENCY RESPONSE 50 Hz to 20 kHz + 3dBs
“TONE CONTROL RANGE "X 12 dBs at 100Hz and 10kHz
SENSITIVITY T Te0 mV for full output PA1 2 £710

£18-95

+ 48 p&p
+ 12}, VAT

.*”

7+ Iw R.M.S,

OUTPUT POWER
"LOAD IMPEDANCE
TOTAL HARMONIC DISTORTION Less than 5% (Typically -3%)

7 Watts RMS
8 ohms

SUPPLY
DIMENSIONS

18 to 30 V—re earth
110 » 50 « 25mm {inc DIN
socket)

INPUT IMPEDANCE
TRANSFORMER REQUIREMENTS

DIMENSIONS
(Less controls and panel}

1M ohms
22 V.A.C. rated at 1A

200mm ~ 130mm x 33mm

The Stereo 30 comprises a complete stereo pre-amplifier, power amplifiers and power supply. This, with only the addition
of a transformer or overwind will produce a high quality audio unit suitable for use with a wide range of inputs i.e. high

quality ceramlic pick-up, stereo tuner, stereo tape deck etc.
this unit is supplied with full instructions, black front

mounting brackets.

Simple to install. capable of producing really first class results,
panel, knobs, main switch, fuse and fuse holder and universal

AUDIO
AMPLIFIER
MODULE

25 Watts RMS
£4 55 + 35pp&p B

+ 121% VAT %

This high quality audio amplifier module is foruse in

_OUTPUT POWER
SUPPLY - 30-50 V

"LOAD IMPEDANCE 816 ohms -

TOTAL HARMONIC DISTORTION Less than 1% (Typically - 0655

FREQUENCY RESPONSE 20 Hz to 30 kHz x 2 dBs

25 Watts RMS_

TREBLE CONTROL _
INPUT IMPEDANCE
INPUT SENSITIVITY

" SIGNAL/NOISE

STEREQ = 5 + ¥p p&p
PRE-AMPLIFIER " G0+ 12{% VAT
The PA12 Stereo Pre- i

Amplifier chassis is designed and recommended for use with the
AL 20/30 Audio Amplifier Modules, the PS12 power supply and the
T538 Transtormer. Featutes include onfoft volume. Balance, Bass
and Treble controls. Complete with tape output.

FREQUENCY RESPONSE _ 20 Hz-20 kHz (—3dB)
BASS CONTROL & 12dBate0 Hz

CROSSTALK

L RATIO
"OVERLOAD FACTOR
TAPE OUTPUT IMPEDANCE
DIMENSIONS

T25Kohms
152mm x 84mm = 25mm

TSENSITIVITY 280 mV for full gutput
| "MAX. HEAT SINK TEMPERATURE 80°C ————
DIMENSIONS =7 T103mm * 64mm > 15mm

audio equipment and stereo ampliflers and provides output powers ip

to 25 RMS with distortion levels below 0-1%.

AL8O

AUDIO ;
AMPLIFIER
MODULE

OUTPUT POWER )
TSUPPLY S T
"LOAD IMPEDANCE 8-16 ohms _
TOTAL HARMONIC DISTORTION  Less than -1%(Typ

35 Watts RMS

PS12 POWER SUPPLY

Designed for use with the AL30A $.450 and MPA30 in conjunction
with transtormer T538.

INPUT VOLTAGE 17-20v AC £1 30
QUTPUT VOLTAGE  27-30v DC

OUTPUT CURRENT  800mA + 35p plp
SIZE 60mm ~ 43mm > 26mm + 121% VAT

FREQUENCY RESPONSE 20 Hz to 30 kHz x 2

£7-15* SENSITIVITY 280 mV for full ot

1 MAX. HEAT SINK TEMPERATURE 90°C B
+ 3%p p&p JONS ~103mm « 64mm > 15m
1L VAT DIMENSIONS mm mm m

The ALBO is similar in design to the ALEO above and
distortion levels below 0-1%.

is of the same high quality but provides output Bowers up to 35W with

onlv_?so 125w rus.

POWER
| AMPLIFIER

£17:25% & wpptp+ 8% VAT

This unit, designated AL250, i1s a power amb!iﬂer providing

OUTPUT POWER

“GPERATING VOLTAGE

TLOADS
FREQUENCY RESPONSE

~ 7725 Hz 20 kHz measured

S ————— e ) O S—
SENSITIVITY FOR 100 WATTS
S0P ATOLRHE ooy o AsmY
INPUT IMPEDANCE 33 K ohms
TOTAL HARMONIC DISTORTION
50 WATTS into 4 ohms 1%
50 WATTS into 8 ohms 0-06%

GE 100 NINE CHANNEL
MONO-GRAPHIC EQUALIZER

The GEf00 has nine 1 octave adjustments using integrated circuit
active filters. Boost and Cut limits are + 12d8. Max. Voltage
handling 2 V RMS, T.H.0,, 0-05%, input impedence 100K. Output
impedence less than 10 K. Frequency response 20 Hz -20 KHz (3dB).
The nine gain controls are centred at 50, 100, 200,

400, 800, 1,600, 3,200, 6,400 and 12,800 Hz. The £22 '00
suggested gain controls are 10 K LIN siiders (not 4 55 pgpy
supplied with the module) See Paks S31 and 16192, 4 (319, VAT

$G30 POWER SUPPLY BOARD for GE100 15-0-15 VOLT £5-50 +
12;% VAT + 35p p&p

an output of up to 125W RMS, into a 4 ohm load.

10w

RM.S.

AL30A

ALDIO
AMPLIFIER
MODULES

£3 75 + 35p p&op

+ 121 % VAT

SIREN ALARM MODULE

Amerlcan Pollce screamer powered from any 12 voit supply into
4 or 8 ohm speaker. Ideal for car burgiar afarm, freezer breakdown
and other security purposes. Order No. S15. No. BP124.,

Only £3-50 + 8% VAT + 35p n&p

MAXIMUM SUPPLY VOLTAGE _ 30V
POWER OUTPUT for 2% THD 10 Watts RMS
TOTAL HARMONIC DISTORTION_ Less than -25%
LOAD IMPEDANCE “B-160hms -
INPUT IMPEDANCE - 100 Kohms
"~ FREQUENCY RESPONSE 50 Hz2-25 kHz & 3 dBs
SENSITIVITY. ) 75 mV for full output

DIMENSIONS

74mm x B3mm x 28mm

These low Cost 5angd 10 watt modules ofter the utmost in reliability and performance, whilst being tompact in size.

MAG60 HI-FI AMPLIFIER KIT

Build you own top quality amplifier, save yourself pounds. The
MAGBO kit comprises the following Bi-kits modules. 2 x AL60 amps,
1 x PA100 pre-amp, 1 x SPM80 stab. power supply, 1 x BMTS80
transt. glving 17_watts RMS per channel STEREO. All modules
covered by the BI-PAK satisfaction or money back guarantee.
Details of the above modules are in this ad.

Price £32:00 + 121% VAT + 82p p&p.

SPM80

STABILISED
POWER SUPPLY

£4-25 + 350080

+ 123 % VAT

INPUT A.C. VOLTAGE
CUTPUT D.C. VOLTAGE
OUTPUT CURRENT
OVERLOAD CURRENT
DIMENSIONS

33-40V o
33 V nominal _

10 mA-1 -.’s_amps
~ 1.7 amps approx. __ =
105mm > 63mm » 30mm

Designed to power two AL60s at 15 Watts per channel simultaneously. Circuit Techniques include full short circuit

protection.

PA100

STEREO
PRE-AMPLIFIER

£15-80

+ 40p p&p

+121% VAT

A top guality stereo pre-amplifier and tone ¢
requirements of stereo amplifiers ot audio units. Th
two filters for high and low frequencies.

control unit, the-PA100 provides a

20 Hz 10 20 kHz x 1dB
Less than 1% (Typlcally 07%)

FREQUENCY RESPONSE
TOTAL HARMONIC DISTORTION

TSENSITIVITY 1. TAPE 100 mV/100 K ohms | For an
INPUTS 2. RADIO TUNER 100 mV/100 K ohms | output
3. MAGNETIC P.U. 3-5mV/50'Kohms ) 250 mY_

Within & 1 dB from
20 Hz to 20 kH2
4 15dBs at 15 Hz
+ 10-20 dBs at 15 kHz
Better than 65 dBs {All inputs)
Better than 26 dBs (All inputs)
20to 40 V
300 = 90 x 33mm (less controls)

EQUALISATION
“BASS CONTROL RANGE

“TREBLE CONTROL RANGE
“SIGNAL/NOISE RATIO
iNPUT OVERLOAD
SUPPLY
DIMENSIONS

TC60 KIT

A beautitully designed genuine TEAK WOOD veneered cabinet
to put the professional touches to your home built amplifler. Full
set of parts incl. Front & Back Panels, Knobs. Chassis, Fuses,
Sockets, Noen, etc. Ideal for the MAG0. Size: 425mm > 280mm >

95mm.
Price £19-95 + 123% VAT + 36p p&p

comprehensive solution to the tront end
e six push button selector switch gives a choice of inputs together with
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T538 For use with 5.450 AL30A MPA30

Order No. 2036 Price: £3-20 + 55p p&p + 125% VAT
T2050 For use with Stereo 30

Order No. 2050 Price: £3-25 + 55p p&p + 12§% VAT
BMTB0 For use with AL60 SPM30

Order No. 2034 _ Price: £5-40 + 86p p&p + 12§% VAT
BMT250 For use with AL250

Order No. 2035 Price: £6-35 4+ £1:10 p&p + 123% VAT

DEPT.PWI12 ,P.0.Box6,Ware, Herts
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Happenings

One, and that with the most widespread effect on the population both

'I'HE month of November 1978 sees two unusual events in the United Kingdom.

here and abroad, is the major reshuffle of frequencies in the medium and

long wave broadcast bands effective on 23rd November. Since the first
provisional plans were published earlier in the year, there have been a number
of revisions, and the additional long-wave channel on 227kHz will not now be
used by BBC Radio 4. Full details of the changes as they affect UK
programmes are given elsewhere in this issue. The BBC has spent £3 million
on new m.f. and Lf. transmitters in an effort to improve reception of its services
after the changeover date. Let’s hope it.proves to have been worthwhile!

Undoubtedly the shift of Radio 4 to the iong waveband will inconvenience
many listeners whose receiver does not cover that band. Already, several
designs have appeared for converters, which transpose the signals received
on 200kHz to a channel in the medium waveband. In this issue we feature a
unit suitable for use with a car radio, and we hope to publish one for portable
radios in the very near future. The loss of 647kHz to the Overseas Services is

a great pity.

If you're thinking of buying a new receiver, make sure it includes medium,
fong and v.h.f. bands for the best choice of programmes. If you want a new
tuner for your hi-fi system, why not build the PW Dorchester?

The other event is the first staging of a new exhibition intended specifically
for the amateur electronics constructor and experimenter. It's called
“Breadboard 78" and it's on at the Seymour Hall, Seymour Place, London W1
from 21—25th November, daily from 10 am to 7 pm. Some sixty manufacturers
and retailers, many of them regular advertisers in PW, will be exhibiting and
there should be lots of interesting things to see.

Practical Wireless will be there showing a selection of projects, past, present
and future, and we hope we'll see you there too.

PERSONALITY

Sylvia M. Barrett—Secretary

On leaving secretarial coliege, Sylvia,
an Essex girl, got her first job with the
British India shipping company in their
London dock office. When her parents
and brother Ray moved to Dorset,
she and her husband Richard soon
followed, a change they never re-
gretted.

Before joining Practical Wireless
last year, Sylvia worked for two large
local electronic/engineering com-
panies and for several years had her

own small business which included
long-distance chauffeuring. She also
assists in running a local taxi firm
with her husband, a qualified Com-
pany Secretary.

An avid sun worshipper, Sylvia
loves to travel abroad to countries
where the sun is hottest. Besides her
secretarial work, she enjoys dress-
making, driving and motor-cycling,
but her favourite pastime is Latin &
Baliroom dancing, in which she and
Richard have won many competition
and examination awards.
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Goonhilly 4

On 5th September 1978, Marconi
Communication Systems Limited, for-
maily handed over the new Goon-
hiily 4 earth terminal to the Post Office.

Designed for use with the next
generation of communication satellites
operating in the 11/14GHz frequency
bands the new terminal was built as a
joint-venture project with the Depart-
ment of Industry, the Post Office and
Marconi.

The equipment includes a 19-metre
diameter antenna with a four reflector
beam feed for frequency re-use, 2kW
power amplifiers, up and down con-
verters and high speed (120Mbit/s)
digital modems.

Goonbhilly 4 will be initially used
with Europe’s Orbital Test Satellite,
OTS2, (forerunner to the European
Communications Satellite, ECS) which
was launched on 11th May, 1978 to
prove the technology for digital satel-
lite communications in the 11/14GHz
frequency bands. The results of the
OTS test programme will be particu-

larly relevant to the 1980's when
11/14GHz operation will be used for
the -European and other regional
satellite communication systems and
forinternational services via Intelsat V.

Club news

The following clubs inform me that
they would like to increase their
meémbership and would like to extend
a welcome to anyone caring to attend
their meetings.

First, the North Bristol Amateur
Radioc Club—G4GCT, who meet at
the Lockeaze Community Association,
Romney Avenue, Bristol, every Friday
at 1900hrs. '

The club has a Trio FT.200 trans-
ceiver, feeding into a trap dipole and
recently installed an 8-element 2m
beam, they also hold an RAE class
during the winter.

Further details from W. G. R. Wilby
G2BSU, 10 Wolseley Road, Bristol
BS7 8EN.

Next, the Wisbech Radio Club—
GBNED, who meet fortnightly in the
private bar, of The Five Bells public
house, Parson Drove (which is 5 miles
west of Wisbech).

Further details from J. Arnold
G8NPH, 5 Princes Road, Wisbech,
Cambs PE13 2PG.

Finally, the Scottish v.h.f. and s.w.
DXers Club, who specialise in v.h.f.,
(bands 1, 2 and 3) and u.h.f. DXing.
They meet every second Saturday of
the month at 1430hrs in members’
homes.

The club operates a ‘'net’ to alert
members to ‘openings’, be they tropo-
spheric or sporadic-E and would be
interested in hearing from other
enthusiasts in Scotland, Cumbria,
Northumbria and Northern lreland.
In fact, anyone actively interested in
anything above 30MHz is more than
welcome.

Further details from Frank Luman,
2 Ormonde Drive, Glasgow G44 3SJ.
Tel: 041-637 5958.

SMARTIE

A completely new type of micro-
computer-controlled unmanned in-
spection system, built to operate in
the poor visibility and hostile operating
conditions of the North Sea, has
been launched by Richmond-based
Marine Unit Technology Limited.

The new system is code-named
SMARTIE (Submarine Automatic
Remote Television Inspection Equip-
ment). It is elliptical in cross-section
and is basically a highly maobile
underwater vehicle equipped with a
battery of underwater t.v. cameras.
These will consist of at least one
low-light silicon intensified target
(SiT) camera and a high resolution
vidicon camera. The vehicle is driven
by an elctrically-powered submersible
pump and is therefore propellerless.

Apart from the relatively straightfor-
ward procedures of interpreting man-
ually, input control signais from the
operator's console, and controlling
vehicle speed and direction. For low
visibility work, the microcomputer
can accept input from the submer-
sible’s magnetic compass and gyro,
and project an artificial navigation
‘target’ which the operator can follow
on his video screen even though the
craft may be passing through an area
of zero visibility.
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The vehicle will be supplied with
power and control signals by a single
umbilical cable under 0-5cm in dia-
meter. The video signal will be con-
tinuously transmitted back to the
surface via the same cable, unlike
most unmanned submersibles that
are supplied by very bulky multi-
core cables which can present very

real problems of signal interaction
and physical drag by the cable on the
vehicle.

SMARTIE will not be sold to the
offshore industry for the time being.
Instead, a complete underwater in-
spection will be offered.

Marine Technology Ltd., 3 Friars Lane,
Richmond, Surrey TN9 INL.
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The short-wave listener with his first communications
receiver cannot be expected to get the best from it
until a fair amount of time has been spent listening
and getting the feel of the set, and of s.w.propagation
conditions. There will be a tendency to cast an eye on
the ads in various radio magazines for add-on acces-
sories which claim to give improved reception.

Whether they will or not much depends upon the
receiver. If it is from the highest price bracket it is
very unlikely that much can be done externally to im-
prove it. Indeed, any additions would be an insult to
the designer! If, however, the set is really basic, with-
out an r.f. stage and only simple ceramic ﬁlters in
the i.f. stage/s and a conventional audio output stage,
then it is going to need all the help it can get.

This article sums up the pros and cons of add-on
units because they make excellent DIY projects and
most can be bought in kit form or ready-built. But,
remember, all of them, except a passive audio filter,
will add some noise to the normal noise of the set.
What we want is less noise and more signal and the
simplest way of achieving that is probably cheapest. A
better aerial system! Add-on units fit the bill because
they restrict the bandwidth being amplified, at the
r.f. input, at the i.f. stage or in the audio circuits.

Preselectors

A common tendency, where a listener considers that
signals ought to be stronger, is to add a preselector
(sometimes referred to as a pre-amplifier, wrongly in
my opinion, as this term is usually reserved for audio
work). If the receiver already has one or more r.f.
stages then the preselector may prove to be worse
" than useless, causing increased cross-modulation,
especially where strong signals are concerned. If the
set has no r.f. stage at all then a preselector will be
very worthwhile.

When obtaining a preselector make sure that 1‘d is
a tuneable one and not aperiodic (wideband) and that
it covers the s.w. bands on the receiver with which it
is to be used. It must be connected to the receiver
with proper coaxial cable, such as that used on TV
installations, using proper coaxial fittings as it is
essential that the signals reach the receiver via the
preselector and not through any unscreened wire con-
nected to the aerial terminal of the set.

The band switch should include a position where
the aerial is switched directly to the receiver, eliminat-
ing the preselector and, generally, turning off the
power supply to the preselector. Not an essential
feature but highly desirable. An r.f. gain control is
essential but if one is not fitted it is an easy matter
to modify the preselector.

When using the preselector, first switch it to the
straight-through position and tune the set to a steady
but not too strong signal in, say, the 19m band, with
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the set’s r.f. gain about half way. Switch in the pre-
selector on the appropriate range and tune it for an
increase in signal strength, which should be very
marked. Note if there are any spurious signals that
were not on the original signal. If there are this is a
sign of internally generated cross-modulation and the
r.f. gain on the preselector should be reduced until
the spurious signals disappear.

Always ensure that the preselector is tuned “on the
nose” to any signal being received and never detune
it to act as a volume control. If a calibrated dial is
fitted check that the frequency at which it peaks
corresponds, more or less, to the signal frequency. At
the higher frequencies it is very easy to tune the pre-
selector to the second channel frequency which pro-
duces a marked increase in noise but no increase in
wanted signal strength.

If, for example, the wanted signal is on 15050kHz
then the second channel frequency is 15050kHz plus
twice the set’s if., usually around 470kHz, making
15990kHz which is not so far removed, as far as the
tuned circuit is concerned, from 15050kHz. Many a
preselector has been condemned because 1t has been
tuned wrongly.

A preselector is sometimes chosen because it is
thought that it will improve the “selectivity” of a
receiver. This refers to the problem of adjacent
channel selectivity where the preselector cannot help
to any marked degree, but it does greatly reduce the
second channel interference, previously referred to,
by introducing more tuned circuits at the signal
frequency.

Preselectors tend to be of more use at the higher
frequencies especially if the main receiver is an older
one lacking in sensitivity at the h.f. end. Do not be
afraid to switch the preselector in and out of circuit
to see if it is really effective. Sometimes it will be
found to be an improvement and sometimes not, much
depending upon the frequency involved..

Q-Multipliers

Adjacent channel selectivity is the main failing of
most communication receivers, especially the cheaper
variety, and, come to think of it, the not-so-cheap ones
now available. Selectivity is governed entirely by the
quality of the i.f. filters, generally the one immediately
following the mixer stage. Ceramic filters are
frequently extolled today as being the best, but only
because they are cheaper for the set manufacturer
and eliminate expensive alignment time. The three
usual modes of reception in which we are interested,
am., am.(ss.b.) and cw. all require different if.
bandwidths for optimum reception and a single band-
width i.f. filter can only be a compromise. Unfortu-
nately, separate filters can make a receiver rather
expensive.
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EMI SPEAKER BARGAIN : i ) |

Stereo pair 350 kit. System consists of 13" x

8" approx. woofer with rolled surround; 2%2"
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20 Hz
to 20 KHz. Power handling 15 RMS 20
watts max. 8 ohm impedance.

s o @@F ¥ | AUDIOMODULESIN
As abovedhut cumplete with all woodwork m kit form, fnmshed |n
simulated teak veneer,-with instructions. Per st i
Size approx 20" x 11" x9%" £2800 +E£[58.02[r323£:” BARGAIN PAcKs
EASY BUILD RECORD PLAYER KIT BURRENT GATALGG“E
e o g AL,

PRICE £

for the D-1-Y man who requires a stereo unit at a budget price

comprising ready assembled stereo amp. module. Garrard auto/

manual deck with cueing device, pre-cut and finished cabinet work.
Output 4 watts per channel, phones soeket and record/replay socket
!g' cluding 2 SPHERICAL HIFI speakers. £1 9 95 p&yp £4.05

e e e s S SRS S
BABGAINS FOR PERSONALSHOPPERS 1 PACK 1.2 x LP1173 10w. RMS output power audio

amp modules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input.

OUR PRICE £4 95
p+p £1.00 .

2 PACK 2.2 xLP1173 10w. AMS output power audio ACCESSORIES

PORTABLE
STEREO
RADIO
CASSETTE
RECORDER
UNREPEATABLE

k mains transformer, rectifier, smoothing VOLUME and BALANCE
MW, LW, SW and Stereo VHF - ] o
6 watts outpur Battery/Mains operation : ] £69.95 I"us UER'E?'ES £7 45 aadButeu nanagﬁ;ﬂi; £1 95 +0 50 95

160 16 VOLT MAINS TRANSFORMER, 2%, amp. fz 50 0 Do . LR p
BSR Record auto deck on plinth with
;mreﬁec‘:"msse e £11.9% 3 PACK 3.1xLP1179/2FMTuning headwith AMgang, 1 xLP1165/1

Recommended set of
rotary sterec controls

amp modules + 1 LP1184/2. Stereo pre amp for Suitable power supply partsinciuding comprising BASS, TREBLE,

magnetic, ceramic and auxifiary mputs.

" b AM/FM IF medute, 2 x LP1173/10w. RMS output di
LED 5 function men's digital watch 4 put power audic
stainless steel finish LA f595 amp modules + 1 LP1182/2 Stereo pre amp for ceramic

LED 5 function men's digital watch and auxiliary input Bl 3 b .
staless steel finish fﬁ 95 OUR PRICE i Lk , ;E-Ei
LCD 8 Function CHRONOGRAPH men's digital £13.95 p+p £1.00 fg 9 5 " B LLES L :
watch, stainless steel finish. . : J
POCKET CALCULATOR. With LED display, memory
and percentage key. £295
AM/FM DIGITAL CLOCK
RADIG  Accufate 4 Digit - . g o
Electronic Clock with 12" LED > s - 4 50 WATT MONO
dispiay. Buzzer and . "’ DISCO AMP
snaoze timer. . . = o £29.95
& - - 22 2 0 L8 P&P £250
iaa® .- IR BN s,w< 8 5 Y
£11.95 REYLL < a . TR P et
125 Watt Power Amp Module o £1 395 o ]5%%;3);!3/7‘;: ?:]/‘0 wat:f;:k autput Big alu- -s fude two d
e ealures include 0 dist
Mains power supply for above unit. £3 50 20 X 20 WATT STEHEO AMPLIF'ER mputs, both for ceramic cartridges, tape input and microphone nput
IMUSIC CENTRE CABINET with hinged smoke ) Viscount IV unit in teak fimished cabinet. Sitver fa“‘; with alumil(mum Level mixing controls fitted with ntegral push-pull switches. Independent
l:ar.rylic top,finished 1 natual Ieakveneers: rotary controls/pushbuttons, red mains indicator and stereo jacl bass and treble controls and master volume

h socket. Functions switch for mic. magnetic and erystal pickups,
size 30%” x 142" x T%" approx. £5.95 o 9 e

tape tuner and auxiliary. Rear panel features two mains outlets SPECIAL DFFER. The above 50 watt amp plus 4 Goodmans Type 8P. §°

k

MULLARD Built power supply DIN speaker and input sockets plus fuse 20x20 watts RMS speakers Package price £45.00 + £4 00 P&P 4
o 1o 15 ohy

DECCA DC 1000 Stereo Cassette P § B £1.50 :;mgms LA B el £29.90 70 & 100 WATT

cump'l‘eted:«ixh switch oscillator coils and £2 95 g \AL of FE“ +£2.50 p&p gll ONO DISCO AMP

tape-heads. o 128 approx .

DECCA 20w Stereo speaker it 5nmpnsing sP FOR PERSONAL SHOPPERS ONLY 147+ 4"« 101 *

28" approx. bass units + 2 32" approx Brushed alumintum LN

tweeter inc. crossavers fzﬂnﬂ FREE 4 dimensional sterec sound adaptor, when purchasmg the

. b
fascia and rotary controls L XY

‘VIDEOMASTER' Super Scare TV Game Five vertrcal shde coptrols mastervolume,

with pistol mams operation £1 495

20x20 Viscount amphfier.

. . 30x30 WATT AMPLIFIER IN KIT FORM tape level. mic level. deck level. PLUS INTER DECK FADER
PORTABLE RABIU/C&_SSETTE RECORDER, AM/FM with clock. For the experienced constructor complete in every detail, same for perfect graduated change from record deck No 1 to
LW, MW, SW, VHF mains/battery operation. £4% 95 facilities as Viscount IV, but with 30x30 output. 60x80 watts No 2, orvice versa Pre fade fevel control 70 watt f57
7" TAPE TRANSPORT Mechanism—a selection peak. For use with 4-15 ohms speakers. £23.00 without cabinet. (PFL] lets YOU hear next disc before fading 140 wanl o2k
of models from £8 95 £289.00 complete with cabinet. p&p £2.50 in each case. + oo itin. VU meter monitors output level p&p {400
+ £2.50 {NOTE Cabinet not 0 100 watt £
SANYO Nic/cad. battery, with £23.00 { al £29.00 rz50 utput 100 watts RMS 200 watts peak 65

mains charger equivalent in without cabinet. PP avaitabie separately)  complete with cabinet

BDS 95 TYPE Belt drive chassis turntable

li less cartridge. £255p & p f24 95
BSR MP60 TYPE Single play
% record player less cartridge. £1 5.95

CARTRIDGES to suit above 2999 &0

size and replaces 4 SP11 .8
type batts Size 3%"x 114" ,+ f"
x 2" approx #

£1.50

QFF
sPE0M.030x30 WATT AMPLIFIER IN KIT
ganinet WITH SPEAKERS

2 Goodman compact 12 bass woofers with cropped size 14,000
Gauss magnet. 30 watt RMS handling + 3% approx.

£1 5[)p

tweeters and crossovers. ) £49.00 j Tenorel magnetic stereo. £495
+p&p £4.00 GARRARD DECK CC10A, Record changer with cue and stereo I
BUILTAND READY TO PLAY 39.00 ceramic cartndge. Size 12" x 8% approx. £1.95
7 j LA, - ¥ 30x30 Viscount. Availabie fully busit and tested. +p&p £2.50 £200p &p
A}"}“ ~ . < BARGAINS FOR PERSONAL SHOPPERS
AM/FM STERED * -:"_%; ﬁ BARGAIN cARRARD 868 Deck £ 26.85 Jaarrrrp sp25 MK peck
TUNER AMPLIFIER CHASSIS COMPLETE - GARRARD35S6 Deck. £24.985 | with Shure £25.95
Ready built. Designed in a shm form for compact. modern installation PORTABLE head. g
Rotary Controls Vol On/0ff, Bass, Treble, Balance. DISCO CONSOLE Plinth and cover for BSR decks fﬁﬁﬂ
Push Buttons for Gram, Tage, VHF, MW, LW and 5 button rotary .
sefection switch. i HI §-al
Power Dutput 5 watts per channel Sine at 2% THO into 16 8hm pathluailtialpre ane
7 watts speech and musft. Here’s the big-value portable disco console from RT-VC! kt features a pair of n I = rv t::
Tape Sensitivity Playback 400mV/30K OHM for max output Record BSRMP 80 type auto-raturn, single pfay professional series record decks. Plus
200mV/50K output available from 25KHz. (150mV/100K} deviation all the controls and features you need fo give fabulous disca perfarmances
FM signal Frequency Range (Audio) 50Hz to 17KHz within 1 1dB Simple connects into your existing siave or external amplifier 323 EDGWARE ROAD, LONDON w2
Redic  FM sensitivity for 3d8 below limiting better than 10uV £ 00 21 B HIGH STREET, ACTON W3 686G
AM sensitivity for 20dB S/N MW 350 uV/Metre LW TmV/Metre ALL PRICES INCLUDE VAT AT 12
3 o p&p £6.50 12V%
Size approx tength 18" x hetght 2%” x denth 4% £1 9 95 p&p 84 Ail items subject to availability. Price cayrect at
‘240 Volts AC Complete with Circuit diagram. - £2.25 I 1.11.78 antl subject to change without notide.

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 81-723 8432, 9.30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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The only external aid to improved i.f. selectivity is
some form of “Q-multiplier” which can be wired into
the set with a couple of screened leads and virtually
no modification to the set itself. In effect it extracts
some of the if. signal and passes it through the
external i.f. stage and back into the set. The external
stage, or Q-multiplier, has a feedback control which
allows the bandwidth to be sharpened up thus improv-
ing the selectivity, often to the point where the
multiplier goes into oscillation. It only peaks signals
over a comparatively narrow band of frequencies,
rather than producing the ideal square-topped band-
width characteristic, but it can be very effective for
c.w. reception.

When buying or making a Q-multiplier ensure that
its operating frequency is the same as that of the set
to which it is going to be fitted. There is usually some
form of adjustment to peak it to the i.f. after instal-
lation. Like the preselector there should be an “off”
position that effectively by-passes the Q-multiplier.

Calibrators

No receiver should be used without some means
of checking its calibration instantly. The better sets
will have an internal crystal oscillator operating on
100kHz producing markers at that interval through-
out the s.w. bands. Sets intended for the US market
may have this broken down to 25kHz for checking
the limits of the mandatory sub-bands in that country.

HiHz 00K H:
HET 414
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- Cadibrator
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Rocquaine Elfectronics produce this crystal calibrator, an
important accessory for a communications receiver

My own preference is for an external 1MHz crystal
oscillator divided down to provide outputs at 100kHz
and 10kHz, in addition to the fundamental 1MHz.
After that it is not difficult to interpolate down to
1kHz especially if there is a decent bandspread dial
on the receiver, which is quite sufficient to pinpoint
an amateur or broadcast station for reference
purposes.

The output of the calibrator is inserted into the
set at the aerial terminal, again using coaxial cable.
If possible fit a three-way wafer switch to provide
“aerial only”, ‘‘aerial plus calibrator” and “calibrator
only”. If the aerial is permanently connected then
marker signals can often be lost or difficult to locate
among other signals.
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DFM from Roquaine Electronics operates up to 40MHz.
it can be coupled to the receiver to provide direct readout
of frequency. Unusually, wavelength can also be displayed

It is desirable for the receiver to have some means
of either moving the dial cursor line or the frequency
of the local oscillator in order to bring the set’s cali-
bration into line on any range. A small value tuning
capacitor is often used in parallel with the oscillator
section of the ganged tuning capacitor or an addi-
tional potentiometer if the oscillator is varicap tuned.
Then the nearest calibration point on the dial can be
made to agree with a marker signal from the calibra-
tor, around the frequency of the station being
checked.

My own method of measuring a station’s frequency
is to first note the approximate frequency and then
check the 100kHz points on the set’s dial against the
calibrator, either side of the station, adjusting the
vernier control if necessary to make the dial and
calibrator agree. Then the 10kHz markers are
switched on and counted down or up from one of
the 100kHz markers. The station finishes up between
two 10kHz points after which the frequency can be
estimated to about a Kkilohertz. Sounds longwinded
but, in fact, can be done in seconds, with some
practice.

Note that all the usual causes of frequency drift
in a set such as mains variations, temperature
changes, vibration, etc., are eliminated by checking
against a crystal standard over a very short period
of some seconds only. Some experts recommend the
preparation of calibration charts for every range of
a receiver, checking every 100kHz point against the
standard and noting the difference. This is an
extremely tedious and entirely unnecessary procedure
and certainly unreliable. A heavy knock or an en-
forced repair to the set and all the work done in
preparing the graphs has gone down the drain, apart
from the wuncertainty of all the other factors
previously noted.

One more point to watch. Ensure that the signal
is tuned in for maximum strength, preferably using
the S-meter if one is fitted, rather than relying upon
the ear. The beat frequency oscillator should be used
when making these frequency measurements and
must be correctly adjusted and checked again from
time to time.

To set the b.f.o., turn it off, tune in a reasonably
strong signal, on the m.w. band if possible, where
it is more likely to be steady in strength, again using
the S-meter, then switch on the b.f.o. and adjust the
beat frequency to zero. This point should coincide
with the datum point on the b.f.0. knob or dial. Now,
if it doesn’t, either mark the zero-beat point on the
panel or set the knob to the datum point and adjust
the frequency of the b.f.o. internally until the zero-
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beat agrees with the datum. Either way, it is essential
to know when the b.f.o. is zero-beat and it must be
set at that point whenever a frequency measurement
is to be made. A marker from the crystal calibrator
can be used, in lieu of a station, in making this adjust-
ment.

1

Audio Filters

Audio filters are a common way of increasing the
adjacent selectivity of a receiver but the importance
of obtaining adequate selectivity as early as possible
in the receiver cannot be overemphasised, thus giving
subsequent filters a better chance of doing their job
and avoiding the overloading of stages by strong
signals.

The average audio stage is pretty flat in response
compared to what is really required, especially on
the amateur bands. The vast majority of amateurs use
s.s.b. with commercial equipment where the audio
bandwidth is deliberately restricted to about 300 to
3000Hz, considered the minimum necessary for
adequate intelligibility on speech. So it is pointless
for the audio stages to be any better than this, unless
the SWL is particularly interested in the broadcast
bands where better quality audio may be desirable.

On c.w. the bandwidth should be very sharp indeed
and bandwidths down to a few tens of hertz are
common although a couple of less selective positions
are advisable. A simple way to restrict audio band-
width is to fit an external filter between the set and
the headphones. Commercial fiiters available may
offer switchable bandwidths of, say, 80, 110 and 180Hz
which are a joy to use on c.w. However, given the
choice, such a filter should be fitted immediately after
the detector stage and before the first audio stage,
where signal levels are low, if it is to give of its best.

Some audio filters are passive, that is they do not
contain any amplifying device, but consist of induc-
tors and capacitors to resonate at, say, 750Hz or so.
These will not provide such narrow bandwidths as
previously quoted without “ringing”, an effect that
causes notes from c.w. signals to be sustained so that
at high speeds the dots and dashes merge making the
signal unreadable.

Although I have mentioned headphones before in
other articles I am not going to miss the opportunity
to do so again! They are an extremely important part
of the receiving set-up. Not a luxury, but an absolute
necessity for the serious DXer, to be preferred to a
speaker at all times, unless listening to Capital Radio
while doing some other work in the shack!

To go back a bit in time, the old magnetic dia-
phragm type of headset had a high resistance of .2
to 4k}, was extremely sensitive and frequently
formed the anode load of the detector or first audio
stage. No further amplification was necessary, hence
the popularity and great sensitivity of the old t.r.f.
receivers. These headsets had a very peaky response,
frequently with a peak around 1000Hz, thus forming
an excellent mechanical filter in themselves. When
the c.w. beat note was adjusted to the same frequency
the result was auite startling!

These old headphones had little response at low
frequencies so any hum on the power supply was
completely attenuated. In all, every desirable feature
for the DXer. But along came hi-fi and stereo and low
impedance headsets with every undesirable charac-
teristic as far as DXing is concerned! If you can
find a pair of high impedance headphones try con-
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necting them to the receiver’s low impedance output
with a transistor type step-up audio transformer. An
old valve-type output transformer is ideal.

Aerial Tuners

The best receiver going will do even better if it is
allowed to, by providing it with a good aerial system
suitable for the frequency band in use, as distinct
from an odd length of wire. Any aerial can be likened
to a tuned circuit where the voltage developed across
the circuit is at a maximum when it has the same
resonant frequency as the incoming signal. An odd
length of wire will be resonant at some frequency or
other but an aerial tuning unit (a.t.u.) will ensure
that it is resonant at the desired frequency at all
times.

A ferrite-cored transformer is used in this wideband aerial

matching unit by G2DYM Aerials and Projects

An a.t.u. can be bought or it makes an ideal home
project, because a simple a.t.u. need only consist of
a tapped coil and a tuning capacitor initially. A more
comprehensive one would have another capacitor and
calibrated knobs plus a wafer switch to select the
appropriate tap on the coil. An a.t.u. is simply an r.f.
transformer changing the impedance at the end of
the aerial wire to that of the input impedance of
the receiver.

When using an a.t.u. the aerial is connected to the
input terminal or socket and the output goes, via a
short length of coaxial cable, to the aerial and earth
terminals of the receiver. Most receivers today have
a low impedance input, 50 to 75Q, so the a.t.u. will
take care of the mismatch between aerial and set.
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This a.t.u. from Stephen-James allows any length of aerial
to be resonated on the h.f. amateur bands. It also covers
the m.w. broadcast band

Continued on page 59
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The past few months have seen the introduction of
several new i.c.s which greatly simplify the design
of quality radio receivers. However, the term “simpli-
fication” refers specifically to the basic circuit com-
plexity and not functional capability. In the process
of integration, various techniques have been evolved,
substantially advancing the art of mass production to
a level where it closely approaches the performance
achieved by some of the more revered communication-
grade devices. ‘

The i.c. employed in this project is a characteristic
example of low cost/high technology components that
are no longer merely an integrated version of an age-
old discrete configuration but combinations of some
very useful communications-type building blocks
which provide an entire radio tuner on one speck of
silicon. This is not to be confused with the ZN414
approach, which is strictly t.r.f.—a technique little
better than a high input-impedance h.f. audio ampli-
fier and peak detector.

The TDA1090 from Sprague is typical of state-of-
the-art i.c. technology in low-cost a.m./f.m. receiver
systems. It includes not only a very sensitive a.m.
circuit (with an exceptionally-linear two-terminal local
oscillator and balanced peak detector) but also all the
features of the widely used CA3089E in its f.m. con-
figuration.

Sprague may be a relatively new name to many
readers but they have been market leaders in the
USA for many years and were amongst the first to
successfully integrate such consumer functions cost-
effectively. The TDA 1090 is spearheading an attack
on the world market for radio manufacturing—and
from the performance of the tuner described in this
article, it will be readily apparent that they have a
potential industry standard to offer in the TDA1090.
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Though not intended as a portable radio device, some
may consider the current consumption figure of
16-23mA (a.m./f.m.) to be within the bounds of ac-
ceptability for this application.

- The TDA1083 would probably be a better choice
for portable receivers, offering basically similar feat-
ures, though without the f.m. tuner options—such as
a.g.c., tuning meter drive, mute etc; it includes an
800mW audio stage.

The TDA1090 therefore is best suited to mains or
automobile applications. It is very much aimed at the
hi-fi market, with a basic specification that offers the
same degree of performance as the CA3089E for f.m.
and a 20dB S/N figure for an a.m. signal of just 6xV.
The application considered here takes full advantage
of the fact that the a.m. section is provided with a
fully balanced input mixer stage and an excellent
local oscillator system that produces a waveform of
exceptional purity, minimising the chance of h.f. im-
aging whistles.

Circuit Description

The basic block diagram of the TDA1090 and its
functions is shown in Fig. 1. Here the device can be
seen to use the same if. for processing both a.m.
and f.m. signals. In the a.m. mode however, the local
oscillator and mixer are employed with substantial
a.g.c. to keep the operation linear. The a.g.c. also
controls these stages, helping to maintain the excel-
lent signal capabilities of this type of system. The
a.m. overload point is at 50mV—a dynamic range of
some 80dB.

Use of a.g.c. on the local oscillator leads to a draw-
back if the device is to be used for s.s.b. reception
however, since it will inevitably cause a degree of
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Fig. 1: Basic block diagram of the TDA1090 a.m./f.m.
receiver chip with external circuitry required

oscillator-pulling at high frequencies. Although a very
minor problem, this effect is sufficient to become an-
noying on s.s.b., even though completely unnoticeable
on a.m.

The i.f. system is a four stage differential amplifier
used at a gain of 82dB in the f.m. mode, and 26dB for
a.m., the mixer stage making up for lost gain in the
latter case. These figures represent the practical
limits before instability and noise become problem-
atical—although doubtless they will be improved at
some time in the future.

The a.m. detector (Fig. 2) deserves special atten-
tion, since it is one of the fundamental features con-
tributing to the success of this design.

The a.m. envelope is taken from the detector i.f.
at pin 12 and then processed in a balanced arrange-
ment at relatively low levels of i.f. voltage. Instability
from feedback attributed to higher voltages—a prob-
lem inherent in such devices as the CA3123E/xA720
series—is virtually overcome.

The f.m. detector (Fig. 3) is the familiar four-
quadrant mixer, found in the CA3089E series. It is
driven differentially from the if., the quadrature sig-
nal being provided by the usual tuned circuit between
pins 11 and 13.
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Basically, its operation relies on the fact that per-
fectly symmetrical transitions of the f.m. carrier will
create an output voltage which is proportional to the
phase/frequency response of the tuned circuit. The
distortion will depend almost exclusively on the linear
characteristics of the detector coil across the band-
width of the incoming signal.

As with the CA3089E, the total harmonic distortion
may be reduced by the use of secondary (and even
tertiary) tuned circuits critically coupled to the
primary quadrature coil. This enables greater band-
widths to be achieved whilst maintaining good linear-
ity. For a perfectly-tuned signal there will be no basic
offset (Fig. 4), but should the signal be to one side of
its centre point, the d.c. offset generated in the detec-
tor can be used to provide the a.f.c. voltage for tuning
correction. The f.m. and a.m. audio is arranged to ap-
pear at the same pin, obviating the need for switch-
ing.

In the case of f.m., the functions of muting, a.g.c.
and meter drive are all basically related to signal
amplitude and are simply peak detected and routed
to the appropriate pin for external adjustment. The
mute level will thus be dependent on if. noise levels,
as well as basic signal headroom and is going to be
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Fig. 5: Complete block diagram of the PW ‘“‘Dor-
chester'’ all-band a.m./f.m. tuner

Local Oscillator 4-455MHz

critical when used in conjunction with external gain
at 10-7MHz.

The CA3089E illustrated this shortcoming very
clearly until developments of the KB4420A from
Toko and HA1137W from Hitachi built in a degree of
offset to accommodate high gain front end and i.f. pre-
amp systems. In this configuration, an f.m. antenna
sensitivity of 14V is achieved with functional mute—
and this represents the optimum attainable without an
external muting circuit. It is nevertheless quite ac-
ceptable, and in many instances superior to some ex-
pensive hi-fi tuners.

The Complete Tuner

A block diagram of the complete tuner is shown in
Fig. 5. The application of the TDA1090 uses a Toko
type AT3302UG tunerhead, which combines a high
quality a.m. tuning capacitor, with an f.m. tuner whose
performance complements the overall design con-
cept.

This is a really comprehensive radio tuner—cover-
ing all known radio broadcast bands (with the excep-
tion of the more unusual f.m. bands used in some parts
of the world.) As well as short-wave broadcasts, it is
also possible to receive amateur and commercial
transmissions, though not to the stability necessary
for communications-standard s.s.b. beyond SW2. This
is due to a.g.c. action on the local oscillator (men-
tioned earlier), and the simple mechanics of stable
tuning where such a large number of channels are
covered within a single range. For instance, SW3
covers from 12 to 30MHz: 180,000 segments of 100Hz,
generally considered to be the necessary resolution
for s.s.b. By comparison, an amateur-bands-only tuner
would typically cover 500 kHz, representing 5000
channels.

An electronic bandspread may be added by means
of a single varicap across the local oscillator section
of the variable capacitor. This will assist tuning at h.f.
but will not entirely ameliorate basic mechanical
shock and thermal problems. On a.m. broadcasts, a
surprising degree of stability is achieved once the sig-
‘nal is tuned: generally rather better than can be
expected from a discrete tuner of this type. In fact,
there is no real reason—apart from the stability as-
pects—why varicap tuning could not be employed for
the whole unit—but the additional care and tech-
niques required are outside the scope of this article.

Two-stage tuning of s.w. is generally frowned upon

~as being inadequate and it is certainly true that many

discrete s.w. designs do suffer from a variety of heter-
odynes brought about by image reactions. If the r.f.
stage is tuned to, say 10MHz, and the local oscillator
(high) at 10-455MHz, the basic image problem will
be due to signal at 10-455 MHz+0-455MHz (i.e.
where the local oscillator is 455kHz L.f. of the image)
frequency. This problem can only be rectified by good
r.f. selectivity, and is frequently blamed for hetero-

1st Image 2nd.Harmonic dyne interference of another sort, namely that
. 4+910MHz L.o. 8-910MHz
[N A
4 MHz 2nd Image 3rd Image
LRkl gz TABLE ONE - BAND COVERAGE [AD239
L LF HF
+ Frequency LW 175 kHz 250kHz
4L MHz MW 525kHz 1605kH z
AD233 SW1 15 MHz 4L-2MHz
SW2 4L MHz 13 MHz
Fig. 6: Local oscillator output spectrum and image SW3 12MHz 30 MHz
responses due to oscillator impurity FM 88 108 MHz
29
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Internal view of the prototype tuner

brought on by harmonics of the local oscillator, rather
than the fundamental. In this case, a further diagram
Fig. 6 serves to illustrate the nature of the effect.

The local oscillator second harmonic may be as
little as 3-6dB down in some discrete circuits, where
linearity is compromised to keep costs low by omitting
the necessary impedance matching in order to avoid
coil loading. So the mixer stage is then also presen-
ted with the out-of-band results of two-times the local
oscillator frequency, plus and minus the if. All of
which leads to an unruly cacophony of whistles in the
short-wave bands!

The TDA1090 employs a type of oscillator that is
far more linear than most discrete types—and fur-
thermore, requires only a single switched connection
for the necessary feedback winding, as opposed to the
more usual configuration of less-elegant oscillator de-
signs. The second harmonic of the oscillator is kept to
below —50dB at most frequencies, substantially re-
ducing the requirements of r.f. stage selectivity.

The net result is a tuner that can just about equal
the performance of many lesser three-stage designs.
There is no reason why a further r.f. stage should not
be used in the form of a preselector—but with the
high sensitivity of the basic circuit, it is important
to use some form of gain control.

Pin 17 of the i.c. is an a.g.c. function on a.m.,
falling from 1-8V at maximum gain, to around 0-5
volt with an input to the i.c. of 1mV or so. This may
either be used directly, or amplified to provide greater
effect. Apart from additional gain, a large antenna
may make an input attenuator a more useful extra
and the unique pin diode network—the TDA1061—
makes a good choice.

30

The f.m. side of the design includes all the usual
functions, including a low pass filter, and stereo de-
coder. From the tunerhead the i.f. is fed through a
10-7TMHz filter placed as close to the output as pos-
sible since even an inch or two of track would permit
sufficient h.f. pickup to cause a swamping effect in
the limiting amplifier of the i.c. A single transistor
i.f. pre-amp provides an exira 10dB or so gain (over
and above filter losses), and is a useful means of
matching both ceramic filters. The decoder is nothing
too esoteric. Whilst the Author is only too aware of
the vast array of very high spec. devices, the HA1197,
HA11223, TCA4500 and so forth, the long-established
1310 type of decoder has been used here.

The basic tuner is intended to be hi-fi, low-cost.
More recent versions of the 1310 from Toko and
Hitachi have provided superior separation and dis-
tortion to fill this particular requirement. A more
pedantic approach to the whole project would be to
use double detector coil arrangements, and the like,
but then the unit could not have been readily copied
by the enthusiast, unless sophisticated test equipment
was to hand.

A pre-aligned pilot tone filter block is used to take
out obtrusive 19/38kHz whistles when recording but
this may simply be linked out if not required.

Finally, the block diagram shows a MOSFET pro-
duct detector, fed from a high-stability f.e.t. h.f.o.
As mentioned, s.s.b. reception is not up to the best
communications standards, but this arrangement will
make the most of the unit’s capability up to about
14MHz.

Next month we move on to consider the practical
circuitry and construction methods.
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A group of devices related to the flip-flops is that
of the monostable circuits. Unlike the flip-flop, with its
two stable states, a monostable device, as its name
implies, has only one stable condition, which is usually
its reset state where the Q output is at 0.

If a clock pulse is applied at its input a monostable
will be triggered into the Set state, with Q at I, in
much the same way as a normal flip-flop. After some
time delay, governed by a resistor-capacitor network,
the circuit will return automatically to its normal
reset state with Q at 0. Thus the Q output consists
of a pulse at the I level whose length is determined
by the time constant of the R-C network.

Practical Monostable Circuits

A monostable circuit can readily be produced by
using a CMOS D-type flip-flop connected as shown in
Fig. 58. In the stable state of the circuit the flip-flop
will sit with its Q output at 0. Capacitor C will be
discharged so that the Reset input will also be at 0
and therefore is inactive. Now, assuming that the D
input is held at I, if a clock pulse is applied the flip-
flop will switch to the Set state and the Q output will
rise to the-l level.

When Q is at I the capacitor will charge towards
the I level through the resistor R. After a period of
time the voltage across the capacitor will have risen
to the level where the Reset input is activated. For
a CMOS flip-flop this threshold level will be about half
the supply voltage. When the capacitor voltage rises
above the threshold level it will activate the Reset
input and force the flip-flop to return to its reset
state with Q at 0.

As the Q output falls to 0 the capacitor will start to
discharge through the resistor R. When its voltage
falls below the threshold level again the Reset input
will be disabled which in turn will allow the flip-flop
to respond to input clock pulses once more. After
some period of time the capacitor will have dis-
charged back to the 0 level again and the circuit will
be ready to start a new cycle of operations. The
various waveforms that will appear in the circuit as
it operates are shown in Fig. 59.

The time period for which Q is at the I level will
be governed mainly by the values of the resistor and
capacitor although the voltage level of the Q output,
when it is at I, and the threshold level of the Reset
input will also have some influence. For this circuit
the time delay can be calculated from the formula:

V
t = —CR log, —" seconds
Vq
where C is capacitance in farads, R is resistance in

ohms, V; is the threshold voltage for the Reset input
and V, is the I level voltage at the Q output.
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For a CMOS flip-flop where V; is roughly equal to

half V, the equation simplifies to:
t=0-69 CR

and this equation will be found to be common to most
of the monostable circuits in both CMOS and TTL
type devices.

Because meonostables are often used in logic systems
they are available as logic elements in most of the
types of digital logic. As an example, in the 74 series
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Fig. 58: Monostable circuit using
a CMOS D-type flip-flop
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TTL types, the 74121 is a single monostable circuit
and its internal arrangement and pin connections are
shown in Fig. 60.

To make the 74121 reasonably versatile it has three
clock inputs, Al, A2 and B. The B input is designed
to be triggered by a pulse or logic level transition
which goes from 0 to I, whilst the A inputs are clocked
by pulses going from I to 0. When either of the A
inputs is fed by a clock pulse the monostable will be
triggered, which is convenient if the circuit is required
to respond to clock pulses from two separate sources.

The A and B inputs can be used to inhibit one
another thus giving a simple means of-gating the
incoming clock pulses. The B input is only effective
if at least one of the A inputs is at 0. Similarly the
A inputs will respond to clock pulses only when the
B input is held at 1.

To allow flexibility in the choice of values the R
and C timing components are connected external to
the package with the capacitor between pins 10 and

.11 and the resistor from pin 11 to the +5V supply as
shown in Fig. 60. There is a timing resistor with a
nominal value of 2kQ built into the chip and this
can be used by simply joining pin 9 to the +5V
supply. This is useful for some circuits, where timing
is not critical, since the only external component
needed is a single capacitor. For accurate time
periods however the external resistor should be used
and it is possible by suitable choice of values for
R and C, to produce time delays from 100ns up to
about 0-1 second.

Two separate monostable circuits in a single
package are provided in the 74123 whilst in the CMOS
logic there is also a dual monostable device with the
type number 4528.

Retriggerable Monostables

One problem with a simple monostable, such as
that shown in Fig. 58, is that once it has been trig-
gered it will not respond to any further clock pulses
until it has completed its timing cycle. These later
clock pulses would simply try to switch the mono-
stable into the set condition when it is already there.
The clock pulses will usually have no effect upon
the state of the R-C timing network.

At the end of the timing cycle, when the Reset
input is active, any applied clock pulses will be
ineffective since they will be overridden by the reset
action itself. In fact there will be a short period after
the end of the timing cycle when the monostable
cannot be triggered by an input clock pulse because
the Reset input is still active.

For some applications of monostables it would be
an advantage if each new clock pulse would make
the circuit start a new timing cycle even if the mono-
stable is already in the middle of a timing cycle.
Such a monostable circuit is called a Retriggerable
monostable and a typical example is the 74122 in the
TTL range. In CMOS the two monostables in a 4528
are of the retriggerable type.

In a retriggerable monostable the clock pulse not
only sets the monostable but also discharges the
timing capacitor to its original state so that a new
timing cycle starts. If the circuit is already set the
result is that the timing cycle is extended so that a
complete timing period occurs after the last clock
pulse before the circuit resets. This type of mono-
stable often has a direct reset input as well which
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will override any timing cycle that is in progress and
force the monostable to return immediately to its
reset condition.

In the simple monostable circuit of Fig. 58 if the
flip-flop is triggered again immediately after a cycle
has completed the capacitor may not have had enough
time to discharge completely. Now the new timing
cycle starts with the capacitor already partly charged.
As a result the reset input voltage will reach the
threshold level earlier and the length of the new
timing period will have been reduced from normal.
This problem has been overcome in most of the
monostable elements available in TTL and CMOS by
incorporating a rapid discharge circuit for the timing
capacitor so that it recovers rapidly after the end
of a timing cycle. In the circuit of Fig. 58 this could
be achieved by connecting a diode across the resistor
R so that the diode conducts and discharges the
capacitor when Q goes to 0.

Using Monostables

How can a monostable be used in a practical logic
system? One obvious application is to use it as a
simple pulse generator. Here the monostable is trig-
gered each time a pulse is required and the output
from Q or Q will provide the desired pulse output.
The width of the pulse will be controlled by the
timing components of the monostable and its polarity
by whether it is taken from Q or Q. The input required
to produce a pulse is simply a logic transition either
from 0 to I or I to 0 depending upon which input of
the monostable is used. :

A second application of the monostable is that of
producing a time delay. Here the trailing edge of
the pulse produced at the output of the monostable
is used to trigger a flip-flop or another monostable as
shown in Fig. 61. If the monostable is triggered it
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will go through its timing cycle and then trigger the
following stage thus producing a delayed action as
shown in Fig. 62. The length of the time delay pro-
duced will be determined by the timing components
used with the monostable circuit.

The retriggerable type of monostable can be used
as a missing pulse detector. Here the monostable is
clocked by a regular stream of pulses and its timing
cycle is set to be about 50 per cent longer than the
period between successive pulses. All the while the
input pulses are present the monostable will remain
set because a new pulse will retrigger it before it
can complete a timing cycle. If however one of the
input pulses is missing from the stream the mono-
stable will have enough time to complete its cycle and
will reset for a time, thus producing an output pulse.
This action is shown in Fig. 63.

A retriggerable monostable might be used as the
basis for a rapid-acting power failure detector. In this
case the clock would be derived from the a.c. power
supply, at say 50Hz, and the monostable would have
its timing period set at 30ms. Now the monostable will
remain set whilst the supply is on. If the supply fails
for just one cycle the monostable will time out and
may be used to trigger a circuit which switches in
a standby power supply.

Similar missing pulse detectors are often used in
data systems to detect the gaps between individual
data records or between blocks of data which have
been recorded onto a magnetic tape or disc.

Astable Circuits

If two monostable circuits are connected back to
back as shown in Fig. 64 the system will oscillate
continuously. As one monostable times out at the
end of its cycle it will trigger the other monostable
and vice versa. Such a circuit has no stable condition
and is referred to as an Astable. In a logic system
astable circuits are generally used for the clock and
timing oscillators. In most cases they will be built
up from either logic gates, monostables or from
simple discrete component circuits. In CMOS however
the 4047 is a special device designed to operate as
an astable.

The 555 timer is a linear integrated circuit which
is frequently used as an astable oscillator in logic
systems. Fig. 65 shows the internal arrangement of
the 555 and the way it would be connected to operate
as an astable. Here an input voltage is compared with
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a pair of internal reference voltages V: and V: by
two voltage comparator circuits which in turn set
or reset a flip-flop to control the output.

In the astable arrangement of the 555 when the
voltage across the capacitor is zero the flip-flop will
be set and the output level will go to I. Now the
capacitor will charge through Rl and R2. As the
capacitor voltage rises above level Vi, usually about
23 of the supply voltage, the comparator Comp.l
operates and resets the flip-flop. Now the output falls
to 0. When the flip-flop is reset it turns on a discharge
transistor which effectively shorts the junction of
R1 and R2 to OV so that the capacitor now discharges
through R2. When the capacitor voltage falls below
level V. nominally 3 of the supply voltage, the
second comparator Comp.2 is activated and this sets
the flip-flop again. Now the discharge transistor turns
off and the capacitor starts to charge again. This cycle
of operations will continue indefinitely so that the
capacitor voltage rises and falls between the limits °
Vi and V: whilst the output alternately switches
between the 0 and I states. Frequency of operation
is determined by the values of R1, R2 and C.

Logic Inputs

So far in this series we have looked at the logical
operation of the various types of logic element but
now it is time to examine in more detail the input
and output characteristics of the logic devices. We
shall start by looking at the input characteristics.

Vs

B%fh h

L—1B

A1 74121Q A1 74121 @
—1A2 —{A2 ’

HD 073

ov

Fig. 64: Two monostables connected
to form an Astable oscillator

v+
—
R1 I 1
| v T§55 i
[l imer
Comp!
=
R2 -
2 } \_ompZ-J- {
-L | I tva |
|

HD0O74

Fig. 65: The 555 timer and its con-
nection for use as an Astable

33



It will be remembered that in a TTL device the
input signal is fed to one of the emitters of a multi-
emitter npn transistor. The base of this transistor is
usually held at a bias voltage of some +1-2 volts.

Suppose the input were connected directly to 0V
to produce a logic 0 input. The input emitter will now
become forward biased and the transistor will conduct
passing a current of some 1:6mA from its emitter
through the external circuit to the 0V line. In practice
the input will not be shorted to the OV line but will
be driven by an external circuit which may have some
resistance. The emitter current will now produce a
voltage drop across the external circuit so that the
actual input voltage is no longer zero but some small
positive voltage. ,

For a typical TTL device any input voltage between
0V and about +0-8V will be treated as a 0 level logic
input. This means that the circuit driving the input
must be able to ‘“sink” the 1-6mA flowing from the
input emitter without producing a voltage drop of
more than 0:8V when it is at a 0 logic level. If a
simple resistor were connected to 0V to produce a
0 level input the resistor would need to be less than
500 ohms in value.

When the logic input is taken to say +5V to
produce a logic I input the emitter of the input tran-
sistor will be reverse biased and therefore cut off.
In fact a small level of leakage current of perhaps
50rA will flow into the logic input. Normally TTL
circuits are designed to accept any input voltage from
+2V to +5V as a I level logic input. In this case
the driving circuit need not have a particularly low
resistance and a typical value resistor for tying an
input to +5V for a I level might be about 4-7kQ.

Input voltages between +0-8V and +2V may be
treated as either a 0 or a I state by the logic device.
Usually if a TTL input is left open circuit it will
assume a voltage level of about +1-2V and generally
acts as a I level input. For reliability however it is
advisable to connect up any unused inputs either by
tying them. directly to OV or +35V or by joining them
in parallel with another input if the device is a gate.

With its MOSFET input stages the CMOS type logic
unit presents a rather different input characteristic.
Here the input impedance is extremely high, perhaps
tens of megohms, and virtually no current flows in
either the 0 or 1 state. 2

Because of the very high input impedance of a
CMOS device it is very easy for a charge of static
electricity to build up at the inputs of a circuit. Static
potentials of hundreds of volts may easily occur and
if these were allowed to discharge through the device
itself it is likely that the internal circuits would be
at least partially destroyed. In the early days of MOS
and CMOS devices great care was needed when
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handling the i.c.s to avoid damage due to static
charges. A careless operator could easily destroy
hundreds of i.c.s just by touching them. Fortunately
today nearly all of the CMOS devices incorporate pro-
tection diodes at each input. These diodes which may
be arranged as shown in Fig. 66 are designed to allow
static charges to leak away before they reach
dangerous levels which might damage the chip.
Although protection diodes are fitted however it is
wise to take some precautions when handling CMOS
devices.

Normally CMOS circuits should be stored and
handled with all of the pins of the device shorted
together. This may be achieved quite easily by push-
ing the pins through a sheet of aluminium foil or con-
ductive plastic foam. If the device is to be soldered
into a circuit board make sure that the soldering iron
is properly earthed. It is preferable to mount CMOS
i.c.s in sockets so that they can be inserted after all
of the construction and wiring is complete.

Any unused inputs of a CMOS device should be
tied, either directly or through a resistor, to one of
the supply rails. An open circuit input will tend to
float as static charges build up on it and the input
voltage level may vary continuously with time.
Because of its high impedance the input will also tend
to pick up stray signals, such as 50Hz power frequency
components, and as a result logic operation is likely
to be erratic to say the least. ’

Where a CMOS input is driven from outside the
unit or from another circuit card it is as well to
treat it in the same way as an unused input by tying
it to one of the power rails through a resistor of
perhaps 22kQ to 100kQ.

Logic Outputs

The totem pole type output stage of a TTL device
is specifically designed to drive the inputs of other
TTL type circuits. When the output is at logic 0 the
output stage is capable of sinking a current of some
16mA to ground whilst still maintaining the output
voltage below +0-5V to ensure a proper 0 level
signal. Thus a standard TTL output will drive ten TTL
input circuits reliably. In fact it will be able to drive
more than ten circuits most of the time but the load
on a device should be limited to ten TTL inputs for

‘reliable logic operation. Some devices, such as the

7440, have a higher output capability and can drive
up to 40 TTL inputs.
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In the I state the TTL output can drive a current
of about 0-5mA whilst maintaining a minimum
voltage level of +2-5V. This must be borne in mind
if the logic device is to be used to drive discrete
circuits. If an LED indicator is to be driven by a TTL
output it should be arranged as shown in Fig. 67 so
that the TTL circuit sinks the current from the lamp
rather than trying to drive current into it.

~Outputs in CMOS are normally capable of driving
or sinking currents of the order 0-5mA and the
output voltage levels are likely to switch from about
+0-5V up to about 0-5V less than the positive supply
rail.

Open Collector Outputs

There are occasions in logic system design where a
number of outputs are required to feed into a single
line. This can, of course, be achieved by combining
the signals in an OR gate to produce a single output.
Another approach which comes to mind is the
possibility of connecting all of the outputs directly in
parallel to a common output line. If this were done
using conventional totem pole output stages the
results would be disastrous. If one output is at I
and another at 0 the two output stages will conflict
in an attempt to drive the output to both I and 0 at
the same time resulting in excessive currents in the
output transistors. As a result one or both of the
output circuits would be destroyed or at least
damaged.

By using a modified form of output stage, known
as an Open Collector output, it is possible to connect
a number of outputs directly in parallel with no
damage. In an open collector output the upper tran-
sistor of the totem pole is omitted so that the output
will only draw current in the 0 state and is effectively
open circuit for a 1 output. Open collector outputs
are fed to a common load resistor as in Fig. 68. This
arrangement works effectively as an AND gate and
the configuration is usually known as WIRED AND.

Tri-State Logic

A further development in output stages is the Tri-
State output circuit. Here an extra control line allows
the output stage to be switched off so that it presents
an open circuit to the output terminal. Thus the
output can have three states (iri-state) namely 0, 1
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r————"l
i 1 Fig. 68: WIRED
| ] AND system using
Lo dd output OPen collector de-
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and open circuit. In a multi-gate package a- single
enable line may be used to switch on all of the cutput
stages simultaneously or separate enable lines may
be provided for each section of the device.

It is important in a system using paralleled tri-state
devices that only one circuit is enabled at any time,
otherwise the results would be the same as if normal
output stages were connected in paraliel.

Both CMOS and TTL type devices are available
with “tri-state output stages. In some cases tri-state
input circuits may also be provided. Here when the
circuit is disabled the input will present an open
circuit impedance. Sometimes a circuit, especially in
the case of memory devices, may use the same pin
for both inpui and output the function being selected
by a control line which enables the appropriate part
of the device.

Power Supplies

One aspect of logic systems which is often over-
looked is the power supply. In a TTL system the
supply voltage must be held within +0-25V of a
nominal +5V level for proper logic operation. Gates
will often work at lower supply levels than +4-75V
but flip-flops, counters and shift registers are likely
to behave erratically under these conditions.

The TTL circuits tend to draw quite a bit of current
and it is quite easy to reach a supply current of an
ampere or so with relatively few i.c.s, especially if
they are of the more complex type. To maintain
proper supply conditions some form of regulated or
stabilised supply will be needed.

In a TTL system where the devices switch at up
to 30MHz quite large pulses of current may flow as
devices switch. It is important that adequate.
decoupling of the supply leads is provided to avoid
interaction between logic devices. A good rule is
to fit a 0-1pxF ceramic capacitor across the supply rail
for every three TTL chips in the system. These
decoupling capacitors should be distributed around
the circuit board to confine circulating currents to
local areas of the board.

The CMOS devices are much more tolerant of
supply variations and will work with any supply
voltage between -+3V and about -+15V. Current
requirements are generally very small since the
CMOS stages often take most current as a pulse
whilst they are switching from one state to another.
These current pulses charge and discharge stray
circuit capacitances and usually the supply current
will increase as the frequency of logic operation
increases. Supply decoupling is required in a CMOS
system but need not be as heavy as in a TTL circuit.

Because of their low current demand, CMOS
circuits are ideally suited to battery operated systems.
A CMOS digital watch chip will run for a year or two
from a tiny cell. ’

Frequency of switching of a CMOS circuit is
affected by the supply voltage and will be higher with
the higher supply voltages. Typically a CMOS counter
may operate at 10MHz on a 15V supply but this rate
would fall to perhaps 3MHz at 10V and only 1IMHz
at +5V.

Next month we shall look at the way in which a
logic system might be designed.
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NEXT MONT
practlcal

Metal De Detector

Induction (Pl) design, specially
developed for the enthusiast to build without
need for any test gear more elaborate than a
multimeter. The circuit combines good sensi-
tivity with low power consumption, and is
insensitive to ground effects, salt water, damp
grass and small pieces of aluminium foil.

_Metal Detection

Explaining the various types of detector

available, how they work, and their advan-

tages and dlsadvantages. The regulations

covering the design and use of. metal

detectors. How to go about planning and
— _ conducting a search for buried objects, and
-' -what to do when you find them!

ACOUSTIC SPRCLE TER!!
DELAYLINE || o ot i

A versatile circuit, based on the SAD1024A our special offer would make an
“bucket-brigade” device, which allows you excellent present. In chrome cases
to delay audio frequency signals by a fixed they have time displayed contin-
or variable amount, producing rever- uously with the date and seconds
beration or echo effects, pseudo-stereo etc. available at the touch of a button.
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‘Car Radio

The shift in BBC frequencies at the .end of 1978
creates a problem for many car radio owners. From
November 23rd, Radio 4 programmes will be trans-
mitted on 200kHz, at present used by Radio 2. This
will mean that thousands of listeners without long
wave facilities will lose the only national alternative
to the essentially music stations Badio 1, Radio 2, and
Radio 3. These radios fall into two categories:-
(1) Standard units fitted to Japanese cars
(2) Units which incorporate an f.m. band and/or
cassette playing facilities. Examples are to be
found in the Pye, Amstrad, Sony, Pioneer, Sharp
and Philips rarges, amongst others.

The provision of an f.m. band does not entirely
solve the problem. Reception can be erratic in some
‘areas, and in any case almost four hours is daily used
for educational broadcasts.

The need was therefore to find a less expensive
alternative to the problem than the purchase of a
new receiver. The unit described offers a considerable
saving on the £60+ needed to replace a set in the
secondary category. Fig. 1 illustrates the operation

© o—=o—1
B ]
B
C < 12v
m

Fig. 1: Block diagram of the Car Radio Long-Wave
Converter
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of the unit in block diagram form. The aerial cable is
tapped within the screened box to provide the signal
for the fixed frequency long wave tuner (B). A simple
r.f. amplifier stage (A) is used to interface the tuner
with the aerial for two reasons. It improves the sensi-
tivity of the tuner and ensures that the additional
load does not degrade the signal to the car radio.
This solution proved to be better than using an elec-
tronic splitting circuit. The aerial cable remains un-
broken, so no wide bandwidth amplifier is required
for a.m./f.m. sets.

The Circuit Technique

A 1600kHz oscillator (C) provides a signal which
is modulated (D) by the audio output of the tuner.
The resulting r.f. signal is fed into the aerial system

via a trimmer capacitor. The radioc will now receive

the original 200kHz signal at around 1600kHz on the
medium wave band. :

Fig. 2 shows in detail the r.f. buffer amplifier.
Like all stages of the unit it is powered by the car’s
12 Volt supply. Using the f.e.t. means that no undue
load is placed on the aerial line.

The L.w. tuner is varicap tuned and designed around
the HAL197 ic. Although it is unaffected by the
fluctuations in the car’s supply it is essential that the
tuning voltage be derived from a stable source, and in
this case the 10V required is obtained from the
oscillator circuit. Capacitor C32 is required to smooth
out any peaks from the electrical system which would
cause interference, although in practice the value
need not be as high as 1500uF; the 4-7k(Q pot on the
tuner board sets the audio output level.

The oscillator in Fig 3 is a conventional Colpitts
circuit, and the coil is wound on an Ambit 13K
series former with a single tuning slug. This, together
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+12v
—C)

€25

o
J-wpr—'

C24
3-3uF
Output to
Modulator
Tuning bias

» \éoltggge (10v) N

To car radio
AD240

aeriatl input

Fig. 2: Circuit diagram of the r.f. amplifier and l.w. tuner (C25 near + 12V terminal should be C39). Below we show
the full-size p.c.b. pattern of the above circuit and the component layout—capacitor near C2 is Cc11

VareE® input RMO57

priseuizefiew Jdi Q)

af.out +12v
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C35 amm C36 mpmC38
100nF  [25uF | 1100nF T1 Gate —
b gnd Car
Radio
8 N N 5 aerial Input
R32
33k
IC2
LM 1496
= €37 iy
{ 2] r29 {3 13 |4 100nF “3-30pF
] M
1k
|
i
P

A

From L.W.Tuner via
“tape” jack if fitted

Varicap tuning bias

AD241 to junction R3/R4

Fig. 3: Circuit diagram of the Oscillator and Modulator. Below we show the full-size p.c.b. pattern of the
above circuit and the corresponding component layout
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with the trimmer, sets the frequency of the oscillator
and in practice a fairly wide frequency range can be
obtained.

Fig. 3 also shows the modulator circuit which is de-
signed around the LM1496 i.c. VRI is used to balance
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the level of modulation of the carrier and the out-
going signal is then fed to the aerial via the trimmer
capacitor. N.B. The unit described is for a car with a
NEGATIVE earth. Older models may have a POSI-
TIVE earth and the unit must be wired accordingly.
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Constructional Notes

The circuit should be built in an aluminium box
to screen out interference from the car. The screened
lead from the unit to the radio should be the low loss
type designed for car radio aerials and this can be
obtained as an ‘aerial extension lead’ from car acces-
sory shops. Ideally the unit should be connected to
the car radio on/off switch but if this is a problem
then it can be connected to a spare 12V terminal.
An independent on/off switch may be included if re-
quired.

The car aerial plug is connected to the unit, and
the outgoing lead is plugged into the car radio aerial
socket.

RMOS8
To car
aerial
1o 5
;.,; ~
Q
N -:
1c1 \%\ 2
S
. e 47 pH choke 1 Jonso
10 O} [ O 0

+12v

To car radio
erial socket

% [ =

Fig. 4: Connecting up the completed unit
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nductors o Tl e
. CE1—50 turns of 34 s,w.g. enafmelied on

L1850 turhs ‘of 34 d on Aimbit 18k former
7. "LJLBTA350 (Toko), L4-2AT40 (Toko), L5-16726 {Toko), '
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Although the unit is connected to the car earth
supply by the outer screen of the aerial cable, it
is advisable to make an additional link to the car’s
metalwork direct from the aluminium box in order to
ensure good bonding to chassis.

In some cases prominent “spikes” from the
generator or ignition system may cause interference.
This can be reduced by including a 474H choke, (or
higher) in the 12V supply line.

Alignment and Testing

The long wave module can be aligned by ear using
the 200kHz transmission if no signal generator is
available, or a complete aligned module may be
obtained from Ambit International. '

The tuning pot should be set to receive 200kHz.
The technique is to use a generator or the BBC
200kHz transmission, and a meter connected to the
test point on the board. The unit should now be
wired into the car system.

Tune the car radio around the 1600kHz area until
the long wave signal is heard. Now set the pot on
the modulator circuit to achieve the best signal. It
may be necessary to adjust the audio output level on
the tuner board in order to obtain a distortion free
signal. Once this has been obtained then the oscillator
should be adjusted so that the signal generated by
the unit is obtained on a quiet part of the band.

Bear in mind that the band becomes more crowded
after dark, and check the full length of the medium
wave band to see that any harmonic signals from
the unit do not clash with stations you may require.
Some harmonics are inevitable but by trimming the

View inside the ;;mpletedﬁ. converter

capacitor in the unit’s output line they may be re-
duced. The aerial trimmer in the car radio may need
some adjustment in order to obtain the best results.
Finally, if the radio has push button tuning, lock on to
the position of the long wave signal.

Additional use of the Unit

The unit may be used in conjunction with a hi-fi
system tuner, provided that the tuner has a medium
wave facility. In this case a stabilised 12 Volt supply
will be required. The plug will almost certainly need
to be a different type in order to conmect to the a.m.
socket of the hi-fi tuner unit. A short length of wire
will serve as an aerial. o

Every monthisthe |
right frequency

When you're building a major project from.a PW design,
you want to be sure of getting every issue in sequence !
Use this order form for a year's supply to be posted to

you. 4 b
ANNUAL SUBSCRIPTION RATES (including postage 1\

and packing) U.K. £10.60.0Overseas £10.60.

r practical
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The Editor,
PRACTICAL WIRELESS,
Westover House,
West Quay Road, Poole,
Dorset BHry 1JG

Citizen's band

Sir: In the last few years we have heard a lot of talk
about a citizen’s band for the UK. There are people
in this country who can’t wait to get their hands on a
transmitter and push out a few watts. But have they
ever stopped to think what a citizen’s band would

mean. A citizen’s band is what it says; it is a

CITIZEN’S BAND i.e. every Tom, Dick and Harry can

pick up a transmitter and get on the air. From the

trucker to the school boy—and they will come in their
millions.

You can be sure that the true citizen’s band cam-
paigner will try to use the band as an extra amateur
band to make regular local contacts and pass on
information and news to other people—impossible
because the band will be overcrowded by the Toms,
Dicks and Harrys of this world.

Has it never occurred to the citizen’s band cam-
paigner to stop campaigning for such a band and start
campaigning for a novice amateur band. Here are my
ideas for such a band:—

1. A simpler version of the R.A.E. to be taken at home
with the help of text books. Most of the questions
would be on licensing conditions and transmitter
interference.

. A successful applicant will be given a call sign.
Possibly GN then a number.

. A log to be kept of all contacts.

. Power output to be limited to about 10 watts with
no repeaters. All emissions to be f.m. only, no s.s.b.

. The band allocated to be from 144-5 to 145-0MHz
(a dead part of 2m in my opinion), and to be split
up into 20 simplex channels, 25kHz apart.

6. An emergency channel for climbers and hikers, i.e.
channel 1. A licence would be available for a few
pounds.

7. Licence to be paid yearly of about £7.

The above ideas are the rough foundations of a
novices’ amateur band and should be treated as such.
If such a band is ever introduced it should never be
called a citizen’s band or advertised as such.

J. S. Goodier
Stockport

(LI SN N R NV

Pen-Pal

Sir: I am seeking a pen-pal, my work is in automation-

research and development. My hobby is digital elec-

tronics and I would like to correspond and perhaps

exchange technical literature and periodicals with
anyone who has similar interests.

Mr. Z. Kalab

79804, Urice 369, Okr, Prostejov

Czechoslovakia
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Ideas

Sir: I think the recently introduced “Blob Board”
series of circuit boards are even better than sliced
bread and much more easily solderable! I use mainly
the ZB1C range, which accommodate various different
combinations of (up to) 16-pin DIL dev1ces for various
logic applications.

In this usage, I've found that lots of the pins have
to be. connected to positive or negative supply rails,
and, frequently, to each other. It greatly simplifies
wiring, and leaves much more room for other com-
ponents, if such connections are made using conduc-
tive paint rather than wire jumpers. Crossovers are
not possible, of course, but a bit of forethought can
minimise the need for these.

I doubt if the same technique is possible using
Veroboard—but, then, the Blob Boards are much
more convenient anyway!

R.T. Third
Fraserburgh

Sir: I was interested in your Audio Filter described
in the May 1978 issue. However there is a simpler
way of getting a similar effect if you have on hand an
old fashioned a.f. transformer as used in valve sets
of the 1920s and ’30s. These had a primary inductance
that tuned to around 1kHz with a capacitor of about
0-0014F. By connecting this capacitor across the
primary and also parallel feeding with a similar
series value, and tuning the secondary with a pre-set
of suitable value a very efficient narrow-band filter is
produced. I used this with valves very satisfactorily
and an added feature is that if a volume control of
some 1 megohm is also connected across the
secondary, this gives a variable bandwidth according
to the signal being handled. A similar effect could
probably be obtained using an f.e.t.

The only problem likely to be encountered, is that
if connected too early in the amplifier there may be
hum pick-up.

K. A. Smith
Ross-on-Wye

Data

Sir: T have recently obtained an “Audio Frequency
Response Curve Tracer, Model 1900’ manufactured
by Industrial Electronics of London WCI1. The serial
number is 544.

If any other of your readers have any information
concerning the maintenance and use of this equip-
ment, that I could photocopy and return. I would be
grateful if they could send it to me.

G. H. Honigman
34 Silverdale Road
Gatley, Cheadle
Cheshire SK8 4QS

Sir: I would like to get in touch with any reader who

has built the ‘Seekit’ metal locator, published in the
May and June 1977 issues of Practical Wireless.

J. Hinde

12A Station Road

East Horsley

Leatherhead

Surrey
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Nice pair

Just received from Casio, two scien-
tific calculators which live up to the
Casio reputation for quality.

First, the fx-8000 a pocket calculator
measuring 146 X 70 X 8mm. The
{x-8000 boasts 28 separate functions
which include all the normal scientific
requirements, plus two stopwatch and
two timer facilities.

Second, the Mini card fx-48 which
possesses most of the advantages of
the x-8000 less the stopwatch and
timer features. This truly biscuit-sized

alan martin

calculator measures only 90 X 55 X
4mm with a well spaced easy-to-
operate keyboard.

Both the calculators are presented
in smart wallets with full operating
instructions, and are available from
Tempus at discount prices, which
include VAT and pé&p, (the RRP is
shown in parentheses) the fx-8000
£29-95 (£35-95) and the Mini card
fx-48 £19-95 (£24-95). Tempus, Dept.
P.W., 19/21 Fitzroy Street, Cambridge
CB1 1EH. Tel: 0223 312866.

Stick with it

Two new products from Loctite (UK)
Ltd will be of interest to the home
constructor and handyman. Loctite
Handy Strip is a plastic, putty-like
substance based on epoxy resin,
and can be used to fill, bond or seal
almost all materials. Handy Strip
comes in a 10 inch strip, part blue,
part white. Just tear off the amount
required, knead it until it becomes a
uniform white in colour. Once mixed
it remains workable for 2 hours and
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sets hard within 24 hours. Ideal for
use on items such as aerial arrays.

Loctite Glass Bond is a clear one-
part adhesive for bonding glass to
glass or glass to metal. It is cured by
by the ultraviolet radiation which is
present in natural daylight—within
10 seconds in strong sunlight, about
1—2 minutes on a cloudy day.

Both products have been used with
success by PW staff members, and
are available from hardware and DIY
stores.

ARirlite 62 Headset

This headset has been adopted as
standard equipment by over 50 inter-
national airlines and many of the
world’s leading aircraft manufacturers.
It is also used extensively by British
and overseas armed forces for air-
borne and ground communications,
in addition to satisfying requirements
in the hovercraft, air traffic control,
flight simulator, broadcast, oil and
gas industries.

A variety of noise-cancelling micro-
phone capsules and earpieces to
cater for all applications can be
supplied and the headset may be
terminated with many different types
of connector. Rugged in construction,
it is fully type-approved by the F.A.A.,
and A.R.B. to WR603.

Price varies according to type and
quantity, but for a single unit would be
typically £50-60. The headset is de-
signed and distributed by Clement-
Clarke International Ltd., Airmed House,
Edinburgh Way, Harlow, Essex. Tel:
0279 24331, Telex 81338.

Frequency Shift

Those worried by the problem of
losing their favourite programmes
on Radio 4 when it moves to the long
waves in November can draw comfort
from a small unit called the Ambitune.
This takes the BBC's 200kHz (1500m)
long wave channel and converts it to
around 900kHz on the medium wave
band, reradiating it so that it can be
picked up on your medium wave
receiver’s ferrite rod aerial. It is not
suitable for use with car radios. Tests
we have made around the Bourne-
mouth area have proved very satis-
factory.

Measuring just 85mm square by
25mm thick, the Ambitune is powered
by a single PP3 or similar type of
9 volt battery. Using the MN1604
manganese alkaline equivalent, a
battery life of some 700 to 900 hours
is claimed.

The Ambitune costs £6 including
post, packing and VAT, and is
available from Ambjt International
2 Gresham Road, Brentwood, Essex
CM14 4HN.
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PARTMENT

Some original circuit ideas provided by our readers. These designs have
Fiot been proved by us,and we cannot therefore guarantee their effectiveness.
They should af least provide a basis for experimentation.

Why not send us your idea? If it is published, you will receive payment
according fo its merits. Articles submitted should follow the usual style of
PW in circuit diagrams and the use of abbreviations. Diagrams should be
clearly drawn on separate sheets, not included in the fext.

Each idea should be accompanied by a declaration that it is the original
work of the person submitting it, and that it has not been accepted for
publication elsewhere.

SHORT-PULSE GATE

Considering the circuit of Fig. 1, with the input
(A) at ground potential (low), and the output of
monostable (M) at +12V (high), Q1 is turned on,
and output (C) will be low. Since Q2 is turned
off by the low applied to its base, it will not have
any effect on the output as the “on” state of Q1
over-rides it. If a positive-going pulse of period
T is applied to the input, Q2 will turn on, and
the variable period (Ts) monostable will trigger
Fig. 1: The circuit diagram from high to low—this state being applied to
the base of QIl, turning it off. As Q1 is off and
Q2 is on, the output remains low.

Variable period(Ts)
monosptable( o

JL

Ao

input Z.

T I i
R -~y R O] In the case when T is equal to Ts, after a

period of T has elapsed, A will return to ground
L potential turning Q2 off and C will then go high
as both Q1 and Q2 are off. After a further period
= = T e of Ts=T has elapsed, the monostable will revert
High i - > to its original condition; Q1 will turn on and C
will go low. In this way, an output pulse of Ts-T

input (A) is realised.

High

Low. | I

o Time This circuit was developed to enable a system
= to react to pulses of 0-5s and ignore pulses of a

greater length. The monostable type is not
Output (C) specified as it will be related to the minimum
length of pulse to be registered.

High-]

Low

T<Ts T=Ts T>Ts Ul

T. Austin,
Fig. 2: Input and output waveforms Southampton, Hants.
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Small battery-operated items of equipment rarely incor-
porate a pilot light, due to the increased demand for power
this involves. Modern l.e.d. indicators have changed the
situation, as these will give a bright display from a current
of only about 20mA, and will give a visible glow under
normal lighting conditions. An even lower current con-
sumption can be achieved by storing a small electrical
charge and using it to briefly illuminate an l.e.d. In this way
the l.e.d. can be fully illuminated for brief periods, at about
one second intervals and at currents in the #A range.

R4  +9V
. i NN )
15k
T D1 R3
2N3702 NS 680
c1 R2
- 220 AF m
R1 Tr2
27k BC109
ov
& O

Fig. 1: Circuit diagram of the Micro-Power Pilot Light

A device of this type can be built very cheaply, and is
easily miniaturised. Fig. 1. shows the circuit diagram. Here,
when the supply is connected, C1 will charge exponentially
via R4. When the charge across C1 reaches about 2V, a
sufficiently large potential will be produced across the base-
emitter junction of Tr1 by the divider action of R1, R2and RS,
for Tr1 to begin to turn on. This will cause a current to flow
via its collector into the base circuit of Tr2, causing Tr2 to
begin to turn on.

A regenerative action will then take place as Tr1 receives
further base current via R2 from Tr2 collector. Tr2 will then
receive an increased base current via the collector of Tr1.
This will result in Tr2 rapidly turning hard on, causing C1 to
be largely discharged through the l.e.d. resulting in it
producing a brief flash.When Ct has partially discharged,
insufficient circuit potentials will be available to hold Tr2 on,
and a regenerative action will again occur. This time it will
be the exact opposite of the original action, and will end
with both Tr1 and Tr2 turned off. C1 will then begin to charge
again, and this process will continue for as long as the
supply is connected. With the circuit values shown a flash
from the lLe.d. occurs every second or so, the period be-
tween flashes depending on the exact value of C1. The
average current consumption of the prototype unit is about
450 A,
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Veroboard
RZ -—TrZ
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The unit is constructed on a 0-1in Veroboard panel
having 9 holes by 7 copper strips, and this gives the finished
article dimensions of only about 23 x 18 x 23mm. The com-
ponent Jayout of the device is shown in Fig. 2. There are no
breaks in any of the copper strips.

The leadout wires of LED1 are not taken through the holes
in the Veroboard, but are conveniently soldered direct to
the copper strips on the underside of the panel, as shown
in Fig. 2. This is advisable as many l.e.d.s have thick lead-
outs which will not go through the holes in the Veroboard.
in fact, it is an advantage to use an le.d. having heavy
gauge leadouts, as when the finished unit is mounted in the
main equipment, LED1 is fitted into its panel clip, and the
component panel is then rigidly mounted on its leadout
wires.

As the unit is so small, it should be possible to find
enough space to fix it into almost any existing equipment.
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Table 1
, — I, 1 RMO96
- Parformance betai}s. A.M. Recaiver y g&‘%ﬁ%'r"s Blue
Typical Ratings: Block o 4eway = 3 Disc
S/N Ratio -55d8 - : power socket < 2v g Brown |motor unit
Sensifivity 200V (warst case) ) UG - .
THD 0-8% TR 2t e Green/Yellow o
© Output | .200mV appmx B T DOESY 4
| AGCFOM 7B . :
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A.M. Receiver Unit

While the limited dynamic range of the a.m. broad-
cast bands relegates the system to second place
behind f.m. stereo, the extension of local radio and ,
the move to medium wave of several national stations
in November makes an a.m. receiver somewhat more
attractive.

A central problem involved in designing an effec- T
tive medium and long wave receiver is to achieve ( )| s1arm ’
the sensitivity to resolve distant signals, and the IQ— 7-|J I:]

selectivity needed to make evening listening (when a |
good deal of station overlap and fading occurs) a rn_ )
l
|
|

practical possibility, This paradoxical situation, that
of wider range, but a more crowded band, can to

some extent be overcome by increasing the sensitivity

A4

of the “front end” to the level where only a very

m-:—-l
0
C
=

Q
-
E2

|
|
|
short aerial is needed to maintain a good s/noise ratio.

By coupling this to an oscillator and i.f. amplifier VR4 T_Tvm UVRZ LH"’R‘
circuit of “tight” selectivity and superior a.g.c. per-

formance, it is possible to achieve a well defined re- Fig. 1: Mains input cable and transformer details, plus
sult, as shown by the table of performance figures. general system wiring
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The Basic Circuit

With the above aims in view, the excellent qualities
of the HA1197 a.m. “chip” were utilised. The circuit
is fairly conventional except that aerial (r.f.) trans-
formers were chosen for the input stage, rather than
the usual m.w./lw. ferrite rod which necessitates
some method of ‘“swinging” the rod for maximum
signal due to its directional properties. Further, direct
coupling to an aerial means that a signal can be
“brought in” easily when the unit is being used in say,
a building of ferro-concrete where reception is likely
to be impaired.

LEFT RIGHT AUX FM AERIAL AM AERIAL
4 4
£
2|
Z
LH RH o 17 150k To am. aerial
via panel 4 [ nom input

headphone jack
To VTOZ input

LHRH ~LHRH
Tape'out’ Aux'in'

Fig. 2: Connections to the rear panel accessory
sockets

Both the r.f. stage, in which the active element is
the BF256, and the oscillator circuitry (L12 and asso-
ciated components) are varicap tuned, in line with
the f.m. receiver. Sensitivity is controlled by VR, and
the HA1197 amplifies and delivers the demodulated
audio signal through the correction network R51, C81,
L13 and R52.

- - S13  R86 RSO D2 R89
. i ¢ 0,18V switche o—AANN—022 Bo—"—fpd—c17 190!
2-5V to15V Varicap Supply " l M 220K 1NZo0s Tek
9 HH
R39 & B
CFU0S0D

100k

§ R c35 c36
10nF
220
1«»111 5 o5
\\&

TDL lDS
N

c3
270pF
R62
3
L a0 100
== 00nF -
d L2ME Ré4
ot g -&& 15k

0AS1 |1 [Py RE7

6
wr b :
13 T - C47
5

5A6408 |BF256
L8 ) 1k
[
- N
» 5|—)'ng§,,,: 3 s15
10- €32
A VRS R43
|o 6 e 220 10nF

?RLG

== C46

R4S
J 10k
C44 C45

TmnFTmpF —100F

(Nov.)
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Fig. 3: Circuit diagram of the complete a.m. receiver; T8 is shown as Tr12 on the layout diagram shown in part 3
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‘Transistors

Construction and Setting Up

The component layout, shown complete with the
f.m. section in our November issue, should be adhered
to if problems of instability are to be avoided. Simi-

Red/white to Red /white to [RM100]
RH mic. jack LH mic. jock -

RH to linein LH to Unein
or'aux’'socket oraux’ socket

LHout to

a.famp. af.amp.

4 | Electronicsandjor
2 motor negative
from power board

on power board

Fig. 4: Cassette unit underside showing *in” and
“out” points on each p.c.b.

48 Practical Wireless, December 1978




papuajul S| yind41d sy L "pieoq -ya ‘g uid 0} o6 pinoys 3ybu doy) ,jno,, eubis oipne ay} pue
paxy (2l e ‘(103sisuesy ajendoidde jo aseq 03 uonsauuos +) 47L-p e pue (sisseys 0} — aa
ate sio)idedes affjonoeia omy : ul 3daid aney saippo awog "9y

[0Ezay]

[T Jojp)idsQ soig

+ o—

8l

N

sasodind Bu121A19s pue uoy23UU0D 10} 3pInG ybnoa e se Kjuo

Uol}iS0d Apjday ul UMOYS SBYdJIMS
s48141|dwy pJodsy pup Apjday MM

A9'G

- O

470004 o

L

= AG'L

ppay \V.A/W
aspa3 1,

T > 189 xmpw

4401
'}

UL

ELS

A0SL

%001

H— A0St x _ v

4001

ELOT

u_cN.NF

ANV
ALz ALZ
4doee
B/ —l_
'
1

uzmmMu

-y
4doLy

H

189
AN

‘modre Alessadauun ue yjIMm UMOYS S} 10JSISal
ey pinoys yoaiym) 4-gg) e ‘pasuejodun umoys
lidwe Aejd/piodai a}jassed 939|dwos auo jo weibelp ynotid ayy :¢ "By

spig

||_.T<<<lemulvco.:,_ : YoHd
QM AL
Il% [} —0 O
_Io AT ALz

A8L
. L7 7.@&@&.—
4n00L _ _ 4dosy _
I

doy) soig

19°G

X
=)
0
=

Ul

g

Jusi _‘ h

\

(Pip0oq ju)
uid 03 oipny

va 1]
ppay

Aoid/y

\—doui so1g Wy

—_
h_:m.q prA:]
aa | ime
nZ8
G | | 2
3705 0L Iozz 0Ly 3 06t
v_eM 0s€ Womm == —HW %z (= = “imu-
0Z8 8< |4y
.Hl 08l V_N_%O_ h_cmm-ﬂ uzoo_uh-l 1
ALy i i & 17
—ANAA 4dost

v_ommAM

JXND, 40
.c_.oau._.

for this operation, it can be carried out by ear, or in

conjunction with an output meter.
Trimmer TC3 is set to produce accurate oscillator

tracking across the m.w. band. An additional feature -

(optional) is the inclusion of le.d. points for the dis-
play of medium or long wave function in the “on”

state.

TC2 is used to peak the high frequency end of the
m.w. band (194 metres or about 1600kHz), and the
cores of L8 and L9 set for maximum output at the

low frequency end of each band (530m on m.w. and
150m on lw.). If no signal gemerator is available

larly, the sensitivity control (VR6) should not be
advanced too far for similar reasons. When setting up,

49
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Aerial Length

In view of the high sensitivity of the r.f. stage, only
a short aerial should be used (except in areas of low
signal strength), and the prototype performed very
well on a 4 metre length of mains cable. Very long
aerials may, in some areas, induce i.f. breakthrough,
with conseqnent c.w. (Morse code) interference. How-
ever, there is unfortunately no way of eliminating
the timebase “whine” from 405 line tv receivers, so
the shorter the aerial the better.

Cassette Unit Electronics

It will be noted that no component references are
given for the amplifier, and this is due to the fact
that the unit is supplied complete, and with input/
output leads wired in. It is not really recommended
that the constructor wires up an individual unit since
the connecting points on the cassette p.c.b. are
minute, but a plan view is shown for those who wish
to attempt this. Similarly, a line mains fuse may be
fitted in series with the “live” input lead to S1.

General Notes

Cassette Unit: check that the supply rail does not
exceed 12V for the motor unit, and
10-12V for the electronics. Where both
are fed from the 12V supply, start-up
motor “plop” can be eliminated by
isolating via a 47Q} (nominal) resistor
fitted in series .with + connection
junction with C301 (1500¢F). The tag
on the component side of the board is
then removed and directly linked to
+12V on power panel.

The slide switch for CrO2 can be
removed if not required (Reed-
Hampton supplied unit only).

Safety Hints:  all chassis and metal parts must be
Before switching on, check with. a
multimeter that resistance (“Q}X100”
range) is virtually infinite, so as to

avoid possibly lethal wiring errors.’

. The 150k resistors shown in series
with the “Aux in” connections are
nominal only, and should be increased
where high signal inputs are con-
sidered.

Loudspeakers

Although this is technically the final instaglment

of the “Wimborne”, details will appear in the new
year of a suitable de51gn for loudspeakers.
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NEW BOOKS

A PRACTICAL INTRODUCTION TO ELECTRONIC
CIRCUITS by Martin Hartley Jones. Cambridge
University Press, September 1977. Hard-back £9-59,
Paper-back £3-95. _

The straighttorward presentation of technical information
at any level is a technique which the initiated finds a simple
task, but to make this information at once dynamic and
attractive is the preserve of the sensitive writer or engineer.
Martin Hartley Jones proves that he is both of these with
the publication of this book.

As an example of the originality of approach, the author
begms with the vital process of amplification, and unlike
many-who forget or ignore the value of analogy, provides
the excellent example of the original-Morse relay, demon-
strating how a large output can be controlled by a sniail
input. This leads into considerations of gain, and while
some may consider this to be *‘cart before horse”, it seems
rational ‘o me to look at Darlington pairs and other circuits
designed to achieve gain, before ‘a consideration of the
physical processes begins. After all, gainis a vital factor in
amplification, to state the obvious.

This is not to say that the géeneral succession of basic
approaches is ignored. From voltage amplifiers, the course
of the instruction pursues a productive line based upon
essentials of theory and practice, from comparisons of
f.e.t. and valve techniques, through feedback and impe-
dance matching, to the inevitable final chapters on truth
tables and binary counting. The difference lies in some of
the intervening material. At long last the differential ampli-
fier is included, along with sections on pulse clipping,
thyristors and triacs, inverting amplifiers, and active filters.
The work is sound, and the layout of text and diagrams
tends to lead the eye and brain rather than push it un-
willingly onward.

One point of criticism—how practical is “Practical"?
Although many pin-out details, and valve base connection
detalls are. shown, there is little consideration of actual
physical layout—what should we do about “earth” loops?
Nevertheless, the information is there,-and very attractively
presented. This book must be good value.

Ted Parratt
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Soft Errors

One of the areas| in electronics
where smaller and smaller has been
the key word is memories. News from
researchers has brought the startling
realisation that packing things ‘into
tiny areas can breed problems not
previously consideredi| In the case of
dynamic random access memories, a
problem occurred called **soft errors™.
These are errors which can be cor-
rected by simply repeating the opera-
tion, but they are a problem.

The 4096 RAM had these worries
and now the newer 76K RAMS are
causing researchers to examine the
problems of soft errors quite carefully.
And they've come up with some start-
ling conclusions. One is that these
soft errors are caused by alpha
particle radiation generated from
within the i.c. or, more specifically,
from the materials which are used in
the packaging. Apparently it's the
teeny-weeniest amount of radio-
activity which is the source of the
troubles—they think. According to the
eggheads amongst them, researchers
argue that when the alpha particle
whizzes through the |chip atoms it
finally comes to rest, Its energy is

absorbed (which is why it stops) and

the result is the production of 1-4
million electron hole pairs in a tiny
25pm length. (I wonder whose calcu-
lator they used to work|that out with?)
It's this which is apparently causing all
the problems. The answers are not
simple and work is currently proceed-
ing in many diﬁerentidirections but
all with the same end objective. Il
report more on this fascinating battie
as and when news comes in. Mean-
while, if you do happen|to wake up one
morning with 1-4 million electron hole
pairs on your pillow and that old *‘soft
error feeling” at least you'll know what
caused them!

CMOS 555 |

Those who really like to be with-it in
terms of the latest i.c.s will be pleased
to hearthat a c.m.o.s. vérsion of the 555
timer looks like being a reality. Magic
numbers to lookforare |ICM 7555. Some
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technical buffs are mumbling about

currents of only 854A (160rA for the
7556) plus advantages in timing appli-
cations ' because higher resistance

- elements will be possible. Batteries

should last for a very long time with
these chips. Writers of books with
such titles as “Five Hundred Million
Circuits Using the 555" are doubtless
busy rewording and rewriting current
circuitry to take commercial advantage
of these devices.

Plastic Keys

Burglars in hotels are going to be in

for a very hard time if a new electronic.

lock manages to get off the ground.
While there are already many locks
of a kind-on the market, they usually
have signals going to and/or from them
via wiring of some sort. In the case of
hotels this is often the telephone wiring
or mains etc. It's now thought that
todays' sophisticated thief might .be
able to 'tap’ into this wiring and open
doors, hence the need for a different
kind of lock. The new one, not yet on
the market commercially, has a really
unique feature—no wires. The whole

thing is buiit into the door and runs off.

its own batteries.
The key looks like taking the form of

-akind of credit card which has a coding.

put on it at the reception desk. It's a
28-bit code, too, and that means an
awful lot of possibilities before you
might guess the right one. The door
mechanism has a microprocessor and
memory so it's virtually .a miniature
computerbuiltinto the door. The guest
inserts the card or "“key” and the com-
puter will check the number on the
card against the number held in its
memory; if they tally the door will open.

Then someone thought of a weak-
ness. Perhaps the cards and their

codes might be duplicated. So, a.

"guest” might use a room, copy the
key, then return some days later when
it was occupied by someone else, and
commit a burglary.

To avoid this, the key carries two
28-bit  code capabilities. When a
guest checks in, his key carries the old
or previous code. But the main desk
has put another “new' code into the

A REVIEW OF RECENT DEVELOPMENTS
In general,. the author does not have any more
information on products than appears in the article:

other 28-bit capability. This new code i
is generated completely randomly. J

When the new guest puts his key into
the lock the new code does not tally
(because the old code is still in the
door lock’'s memory). Immediately, the
door will generate a recheck of the
other 28-bit code. This, of course, it
recognises. Upon receipt of this, the
door will erase the old code from its
memory, and reprogram itself with the
new code—and open the door. Thus
each new guest effectively reprograms
his/her door to a new secure code.
Wonder what they'll think up for
bicycles?

Longer Video

Video recorders seem to be catching
on; even the TV rental showrooms

_have them. Because of the enormous

potential market seen in video record-
ing, many companies are competing
and nowhere more keenly than in the
video cassette field. The early cas-
settes for this purpose did not last very
long and this was a marketing diffi-
culty. However, the latest broadside in
the cassette war is from a German
manufacturer who is launching a 4-
hour video cassette. Not so long ago a
Dutch company launched a 3-hour
cassette. Better -to come (for the
consumer), a 5-hour version is on the
way later this year, while an 8-hour
video cassette is in development. If
this goes on you'll soon be able to
have the whole of Wimbledon in a
single package. Then heaven help any
visitor who shouts, *“Anyone for
tennis”.

s
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On 23 November, 1978, a new international frequency
agreement comes into force. This provides for a consider-
able increase in the number and power of transmiftters in
Europe. The BBC is reorganising its arrangements for
broadcasting Radios 1, 2, 3 and 4 on medium wave (m.f.)
and long wave (1.f.) from that date.

The main object of making the changes has been to
make the most effective use of the frequencies which are
available, and to alleviate so far as possible the increased
interference which is expected to affect many of them.
A number of additional transmitters are being installed
and listeners should not assume that their present recep-
tion of a particular frequency is necessarily any indication
of the reception it will provide under the new plan. Full
details of the new channels are given in the tables, but
the changes and their expected effect are summarised
below.

Radio 1 will be transmitted on 1053 and 1089kHz (285
and 275 metres) instead of 1214kHz (247m). By using
two medium frequencies instead of one, Radio 1 will have
much better coverage, both by day and night. The low-
power transmission on 1485kHz (202m) at Bournemouth
will be retained.

Radio 2 will be transmitted on 693 and 909kHz (433 and
330m) m.f. instead of 200kHz (1500m) Lf. and 1484kHz
(202m) m.f. (Scotland). With two medium frequencies
instead of the present Lf. service, Radio 2 will be easier
to receive in many areas where the present long-wave
service is poor. On the other hand, some areas will suffer
increased interference after dark, and here listeners
should use v.h.f. whenever possible.

Radio 3 will be transmitted on 1215kHz (247m) instead of
647kHz (464m). There will also be a low-power transmis-
sion on 1197kHz (251m) at Cambridge. Radio 3 should
be available on mediuni wave in all the most populous
parts of the country, with about the same coverage as for
Radio 1 at present. Listeners who cannot receive Radio 3
on m.f. are advised to use v.h.f.

Radio 4 will be transmitted on 200kHz (1500m) 1f. instead
of 692, 908 and 1052kHz (434, 330 and 285m) m.f. There
will, in addition, be medium-wave transmissions on 603kHz
(498m) for Tyneside; 720kHz (417m) for Northern Ireland;
1449kHz (207m) for Aberdeen; and 1485kHz (202m) for
Carlisle.

Using Lf. and a number of m.f. channels for local

coverage, Radio 4 should be receivable almost anywhere
in the UK. In Scotland, Wales and Northern Ireland it will
provide an alternative to Radio Scotland, Radio Wales
and Radio Ulster. In England, existing Radio 4 services
on v.hf will continue, providing local news and weather
forecasts as at present.
Radio 4 in Northern Ireland will continue to be trans-
mitted on 720kHz/417m. This service will be transferred
to a new site with higher power, and should be available
throughout most of the province. In some areas an alter-
native service will be available on 1f.

52

Radio 4 South West. From 23 November the frequencies
of three Radio 4 South West m.f. transmitters will change.
Barnstaple will change from 683kHz/439m to 801kHz/
375m; Plymouth from 1457kHz/206m to 855kHz/351m; and
Torquay from 854kHz/351m to 1458kHz/206m.

With the exception of brief local news and weather
reports and the early morning magazine programme Morn-
ing Sou'West, the five Radio 4 South West m.f. trans-
mitters—Barnstaple, Exeter (990kHz/303m), Plymouth,
Redruth (756kHz/397m), and Torquay—will carry the
same programmes as the Radio 4 1.f. service.

Shipping forecasts. From 23 November both the main
shipping forecasts and the forecast for inshore waters
will be broadcast on Radio 4’s long- and medium-wave
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LONG AND MEDIUM-WAVE RADIO

Frequency Wavelength Power

kHz Metres kW
Radio 1
Barnstaple 1053 285 1
Barrow 1053 285 1
Bexhill 1053 285 2
Bournemouth 1485 202 2
Brighton 1053 285 2
Brookmans Park 1089 275 150
Burghead 1053 285 20
Droitwich 1053 285 150
Dundee 1053 285 1
Fareham 1089 275 1
Folkestone 1053 285 1
Huti 1053 285 1
Lisnagarvey 1089 275 10
Londonderry 1053 285 1
Moorside Edge 1089 275 150
Postwick 1053 285 10
Redmoss 1089 275 2
Redruth 1089 275 2
Stagshaw 1053 285 50
Start Point 1053 285 100
Tywyn 1089 275 1
Washford 1089 275 50
Westerglen 1089 275 50
Whitehaven 1089 275 1
Radio 2
Barrow 693 433 1
Bexhill 693 433 1
Bournemouth 909 330 1
Brighton 693 433 1
Brookmans Park 909 330 140
Burghead 693 433 50
Clevedon 909 330 20
Droitwich 693 433 150
Exeter 693 433 1
Fareham 909 330 1
Folkestone 693 433 1
Guernsey 909 330 05
Jersey 909 330 1
Lisnagarvey 209 330 10
Londonderry 909 330 1
Moorside Edge 209 330 100
Plymouth 693 433 1
Postwick 693 433 10
Redmoss 693 433 1
Redruth 909 330 2
Stagshaw 693 433 50
Torquay 909 330 1
Westerglen 909 330 50
Whitehaven 909 330 1
Radio 3
Brighten 1215 247 1
Brookmans Park 1215 247 50
Burghead 1215 247 20
Cambridge 1197 251 02
Droitwich 1215 247 30
Fareham 1215 247 1
Huli 1215 247 0-15
Lisnagarvey 1215 247 10
Londonderry 1215 247 0-25
Moorside Edge 1215 247 50
Newcastle 1215 247 2
Piymouth 1215 247 1
Postwick 1215 247 1
Redmoss 1215 247 2
Redruth 1215 247 2
Tywyn 1215 247 0-5
Washford 1215 247 60
Westerglen 1215 247 . 40

LONG AND MEDIUM-WAVE RADIO
Frequency Wavelength Power
kHz Metres kW
Radio 4
UK Service
Burghead 200 1500 50
Carlisie 1485 202 1
Droitwich 200 1500 400
Lisnagarvey 720 M7 10
Londonderry 720 417 0-25
Newcastle 603 498 2
Redmoss 1449 207 2
Westerglen 200 1500 50
South West
Barnstaple 801 375 2
Exeter 990 303 1
Plymouth 855 351 1
Redruth 756 397 2
Torquay 1458 206 1
Radio Ulster
Lisnagarvey 1341 224 100
Londonderry 1341 224 0:25
Radio Scotland
Burghead 810 370 100
Dumfries 810 370 2
Redmoss 810 370 5
Waesterglen 810 370 100
Radio Wales
Penmon 882 340 10
Tywyn 882 340 5
Washford 882 340 70
Wrexham 882 340 2
BBC LOCAL RADIO
MEDIUM WAVE VHF
Max. erp
Metres kHz kW MHz kw Pol'n
Birmingham 206 1458 10 956 5-5 H
Blackburn 351 855 05 96-4 16 S
Brighton 202 1485 1 95:3 0:5 H
Bristol 194 1548 5 95-5 5 H
Carlisle (Main) 397 756 1 95-6 5 H
(relay) 206 1458 0-5
Cleveland 194 1548 1 96°6 5 H
Derby (Main) 269 1116 05 96-5 5:5 S
(reiay) 94-2 0.-01 v
Humberside 202 1485 2 969 4-5 H
Leeds 388 774 05 92-4 5-2 S
Leicester 189 1584 0-5 95+1 0-3 ]
London 206 1458 50 94-9 16-5 H
Manchester 206 1458 5 95°1 4-2 S
Medway 290 1035 05 96-7 5-6 H
Merseyside 202 1485 2 95-8 7-5 S
Newcastle 206 1458 2 95-4 3-5 H
Nottingham 197 1521 0-25 95-4 0-3 S
Oxford 202 1485 0-5 95-2 4-5 H
Sheffield (Main) 290 1035 1 97-4 5-2 S
(relay) 886 0-03 H
Solent (Main) 300 999 1 96-1 5 H
(relay) 221 1359 0-25
Stoke-on-Trent 200 1503 0-5 961 2-5 H
H—Horizontal S—S8lant V—Vertical

transmitters. The late-night forecasts will be broadcast
on v.h.f. also.

Local Radie. The majority of Local Radio stations will be
unaffected by the changes. The exceptions are Radio Leeds,
which will change from 1106kHz/271m to 774kHz/388m;
Radio Leicester from 1594kHz/188m to 1584kHz/189m;
and Radio Solent’s service in Bournemouth which will
change from 1594kHz/188m to 1359kHz/221m.

Receivers with pre-set station selection. In addition to the
changes which have been described, all of the BBC’s
medium frequencies, both for the National services and
for Local Radio, will be increased by a very small amount.
These increases will be too small to be noticed on radios
having continuous tuning (the great majority) but
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receivers with preset (pushbutton) station selection in
the m.f. band may require adjustment of the preset
controls. This will apply to many car receivers.

VHF services. There are no changes to the BBC’s v.h.f.
transmissions except in Northern Ireland, where the
present Radio 4 v.h.f. network will be transferred to Radio
Ulster. Radio Ulster v.h.f. will, however, continue to carry
all Schools, Open University and Further Education pro-
grammes and some Radio 4 programmes.

We are grateful to the BBC Engineering Information
Department for their assistance in providing the informa-
tion given here. If you require further advice or informa-
tion, please write to: Radio Changes, BBC, Broadcasting
House, London W1A 4WW.,
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J.B.HARVEY, B.Sc

Introduction

Being unimpressed with a simple door bell or chime
the author decided to design a circuit that would
generate the “Big Ben” sequence when a visitor
called. Realising that one might grow tired of “Big
Ben” a programmable version was developed, varia-
tions in diode linkages producing different tunes; the
one in the author’s home, which is described here, is
currently programmed to generate the opening bars
of “Colonel Bogey”'!

The component cost is around £5, and the circuit is
suitable for battery operation, drawing negligible
current in the “standby” mode.

Circuit Description

The circuit can be considered in three sections: the
sequence generator and the audio oscillators, designed
around c.m.o.s. devices and linked by diodes to pro-
duce the tune required, and a simple power amplifier
to drive one or more loudspeakers.

Oscillator Operation

Basic to the circuit is a two stage c.m.o.s. oscillator
(see Fig. 2). This simple circuit requires only two
gates, two resistors and a capacitor and operates as
follows. When the waveform (1) at the output of in-
verter B is in a high or “1” state, capacitor C becomes
positively charged. As a result the input to inverter
A is high and its output is low or “0”. Resistor R2 is
returned to the output of inverter A to provide a path
to ground for the capacitor to discharge. As long as
the output of A is low, the output of B is high. As
capacitor C discharges, however, the voltage at the
junction of C and R2 approaches and passes through
the switching point of inverter A. The output of A
goes high, that of B goes low, and capacitor C charges
negatively. R2 then provides a discharge path to the
supply voltage, and C begins to charge to this voltage.
Again the voltage at the junction of C and R2 passes
through the transfer point of inverter A; at that
instant the circuit again changes state, the output of A
going low and of B high, and the cycle repeats.

The time to repeat one cycle is approximately
1-4CR2; the frequency can be made nearly indepen-
dent of supply voltage and switching point variations
by including a large resistor in series with the input
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to inverter A: hence R1. The oscillator may be gated
on and off by using one of the inputs to gate A as a
control line, taking the line high to run, low to inhibit,
and this is done in the chime circuit. Since the c.m.o.s.
gates used cost around Sp each, the circuit is very
economical; indeed it was cheaper to use five separate
oscillators in the chime circuit than one oscillator with
switchable frequency.

Chime Circuit Operation

When switch S1 is closed, the RS flip-flop comprising
gates A3 and A4 is set, the Q output going high and Q
low (see Figs. 1 and 3). The reset line to the decade
counters B & C is cleared, and the clock generator
(E1 & E2) is enabled. Now the enable lines to each
counter are taken to a second RS flip-flop (RS2); since
one output is always high when the other is low, both
counters cannot sequence at once, even though they
are both clocked simultaneously. Initially, B is enabled
and commences counting. On the 9th clock pulse RS2
is set, counter B is frozen and counter C takes up the
count.

On the 17th clock pulse both RS flip-flops and
counters are reset, and the clock is disabled.

For the sequence to repeat correctly the next time
S1 is pressed it is necessary for RS2 to reset before
RS1, since the reset drive pulse is taken from counter
C, and this disappears when RS1, and hence the
counters, are reset. Since both flip-flops are reset by
the same drive pulse a race hazard situation exists;
this is resolved by including a resistor R3 in the reset
line to RS1. R3 in conjunction with the input capaci-
tance of gate A3 gives rise to a small time constant,
sufficient to delay the reset of RS1 by the required
number of nanoseconds. Should the delay prove in-
sufficient a small capacitor (10-100pF.) can be fitted
(C2).

This reset pulse, and consequently the 17th clock
pulse, are of short duration, comparable with the
propagation delay of a c.m.o.s. gate (typically 25 nS),
since in resetting everything in sight the reset pulse is
itself eliminated.

Inspection of Fig. 3 shows that a sequence of sixteen
discrete pulse outputs is available, each output being
one clock pulse in duration; the other outputs of the
decade counters are of longer or shorter duration, and
so are unsuitable for the present purpose. These six-
teen pulses are connected by programming diodes to
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the enable lines of five audio oscillators, and it is the
positioning of these diodes that determines the note
sequence that will be generated. These oscillators are
set to operate at suitable audio frequencies, adjust-
ment being provided by VRI1-5. The five outputs are
isolated from each other by DI-5, and are taken to
the input of a simple power amplifier.

Power Amplifier

This amplifier operates in the class D mode, the out-
put being switched between supply and ground at a
rate determined by the incoming signal. This has
several advantages: there is no quiescent current, the
load may be driven directly without the need for a
large coupling capacitor, and large amounts of power
may be switched into the load with little dissipation
in the output transistors Tr2 and Tr3, limited only
by the maximum eollector current of these transistors
(for BC140/BC160 I.max is 1A); consequently no
heatsinking is required and therefore the amplifier
is very economical.
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Other transistors may be used if BC140/BC160 are
not readily available, provided that they have reason-
able gain and current handling capability. The astute
reader will realise that with the load coupled to the
amplifier as shown, Tr3 does most of the work; Tr2
would be unnecessary for a purely resistive load, but
for an inductive load such as a loudspeaker Tr2 pro-
vides an active pull-up and serves to square off the
output waveform. D7 and D8 are included to restrict
the possibility of breakdown in the output transistors
when driving an inductive load. :

Construction

The digital door chime may be assembled on vero~
board, no special care in layout being necessary; how-
ever, a purpose-made printed circuit board is un-
doubtedly neater, and a suitable layout is shown in
Fig. 4; Fig. 5 gives the component locations. If S1
were connected to the circuit via a very long length
of wire, spurious pick-up could set off the chimes
(although this has not happened on any of the units

Programming Diodes
J
A

7.

Fig. 1: The circuit diagram is easily divided into three separate sections, the sequence generator on the lett, the
audio oscillators and the audio amplifier
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so far built); a 10nF capacitor (C1l) across R2 will
eliminate this hazard. C10 may be added for extra
supply decoupling, although no problems have been
experienced with the prototypes. VR6 may be added
to vary the clock rate, and hence the speed at which
the tune is played; if this facility is not required then
the VR6 position should be linked across on the p.c.b.
Finally a fuse has been included in the supply line to
protect the power source in the event of a component
failure.

Handling C.M.O.S.

Whatever method of construction is used it is neces-
sary to handle the c.m.o.s. devices with care, to avoid
damage by static discharge. Unless the constructor is
experienced in the handling and soldering of these
devices it is advisable to assemble the circuits using
i.c. sockets, leaving the fitting of the devices until
last. The chips are supplied either in a metal tube or
mounted on conductive foam to prevent damage dur-
ing transit, and they should be left there until they
are transferred to the circuit. When handling the
i.c.s, avoid working in a very dry atmosphere, wear-
ing a nylon shirt or doing anything else likely to pro-
duce a build-up of static. It is a good idea to cover the
working surface with a sheet of earthed aluminium
foil and keep everything on that. Once in circuit, of
course, the i.c.s are safe from further damage by
static.

Operation

Unlike t.t.l, c.m.o.s. will operate from any supply
in the range 3-15V; in addition the current drawn by
c.m.o.s. when powered up but not switching is negli-
gible. Since the power amplifier draws no quiescent
current either, the digital door chime may be run off
a small dry battery (e.g. PP9), the life of the battery
approaching its shelf life, since current is only drawn
when the chime is operating. (If you find this difficult
to believe, connect a 50¢#A meter in the supply lead—
there is no deflection on “stand-by”).

The current drawn when the unit is running de-
pends almost entirely on the load, the circuit itself
drawing around ImA. The only limitation on load
impedance is that the I.max of the output transistors
is not exceeded; e.g. if a 15V supply and a 15 ohm
load is used, the peak load current will be 1A, and the
r.m.s. power delivered to the load will be 3-75W,

it

@ ___W ————— Transfer Point
(Switching)

(b) AD125

Fig. 2: The basic two stage c.m.o.s. oscillator

assuming a 1:1 mark-space ratio. Being driven by a
square wave the loudspeaker signal is rich in har-
monics, the note produced having a penetrating
quality that is well suited to its application.

Setting Up

Plug in all the i.c.s and connect the unit to a power
supply, with a current meter in the positive lead.
There should be negligible current drawn when the
circuit is not operating: any permanent quiescent
current should be investigated. The five notes may be
set up easily by pulling up each enable line (j-n) in
turn to give a continuous tone and adjusting the
associated preset.

To adjust Link positive rail to
VR1 I.CE Pin13
VR2 I.C.D Pin 13
VR3 I.CD Pin 1
VR4 I.CF Pin 13
VR5 ICF Pin 1

Finally, close S1 to verify the operation of the entire
circuit. The speed at which the tune is played may be
adjusted by altering the value of R5 (or tweaking VR6
if fitted).

The prototype p.c.b. seen from the component side
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Fig. 3: Timing diagram showing the relationships of the various pulses
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Faultfinding (e.g. decoding errors, wrong or missing Advantage may be taken of the very high input
notes) may be simplified by bridging C3 with a 2-2xF impedance of c.m.o.s. devices to operate the chimes
capacitor; this will slow down the clock to 1Hz and by touch control instead of a switch. Simply increase
allow the circuit operation to be checked at leisure R1 to 100k and R2 to 10M, and replace S1 with a pair
against the timing diagram (Fig. 3) with a meter. of touch contacts.

Copper track side of the p.c.b. showing positioning of the diodes
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Fig. 4: Above, copper track layout of the p.c.b.
(shown full size)
Fig. 5: Right, component layout
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National Anthem
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Big Ben
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Muppets Theme

o= Diode Present {Anode to h-p:Cathode to j-n.)
x = No Diode Fitted. AD136

Fig. 6: Programming for three sample tunes. This
shows the positioning of the diodes on the matrix part
of the p.c.b.

% components

Resistors .
Atllwatis‘j/ \ . o
- Rt . 1k. R0 -1M - R18 1M
OR210K R4 100k R20 100k
R 1M R1Z 1M R21 100k
R4 1M R13 1M . Re2 160k
R5 © 330k . ‘R4 1001& E
. R6 M. RI5 iM
~RT _IM RIS 1M
.~ R8.100k - RI7 100k
: Rg M Ri18 1M
. VR1- Saii ﬂmc im preset
ﬁaaamtcfs S A L
Gl see text = L c C6  10nF 100V polyester
C2 seetext €7 10nF 100V polyester

3 220nf 10OV gatyesier C8  10nF 100V polyester
© L4 10nF 100V polyester  C8  220nF 100V paiyester
: 05 ~. 10nF 100V pmiyester C10 see text

. Semicanéuc:tors o

Trt  BCI09 LC\A? 4001 ICD 4011

~Frz BCHMO  ICB 47 - ICE 4011
. T8 BCWO ICC 4&1? ICF s011 -
- Al dtcdes‘tmms g e

M:scel!aneous ; ‘ :
Fusehaider, 1A fuse, loudspeaker, battery and cannet:tor
14 way ic. sockets {4 off), 16 way Lc. saskets {2 eﬂ}, :
dom bei sthch or touch confacts, .

Alternative tunes

The circuit as it stands provides sixteen time
intervals and five notes, conveniently enabling the
first four bars of any number of tunes to be pro-
grammed; several examples are shown in ¥ig. 6. Extra
notes may be provided by adding further audio oscil-
lators to the circuit (most economically added in pairs,
since there are four Nand gates in each i.c.) and pro-
gramming them as required; the outputs would be
taken via isolating diodes to R21. Finally, really keen
constructors can work out for themselves how to add
further decade counters to extend the length of the
chimes.
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RECEIVER ADD-ON ACCESSORIES
Continued from page 25

In use, the object is to find the right amount of
inductance, by changing the tapping point on the coil,
and the correct amount of capacitance, the point of
resonance being indicated by a sharp increase in
signal strength. There will be many points at which
the signal will peak but there will be a particular ratio
of inductance and capacitance giving the maximum
signal. Make a note of the tapping point on the coil
and the tuning capacitor/s settings for future
reference. Do this at the centre of each band of
interest. It is worth while taking a little time to find
the correct settings, so do not settle for the first peak
found.

Stephen-James Ltd, 47 Warrington Road, Leigh,
Lancs.
Multi Tuners, Mkl 1-8 to 30MHz, five aerial con-
figurations. MKk2, similar plus m.w. band. Crystal Cali-
brator, 1MHz, 500kHz, 100kHz, 50kHz, 10kHz, 5kHz
and 1kHz. Audio Bandpass Filter, eight switched band-
widths 80Hz to 2-5kHz. Peak and Notch Filter,
between receiver and speaker/phones. Preselectors.

Amtest, 55 Vaurxhall Street, Rainbow Hill,
Worcester WR3 8PA. .
Aerial Tuner AT2, 1-5 to 30MHz for end-fed aerials.
RF Preselector PRS1, same range, up to 30dB gain.
PRM for m.w. coverage to 1:6MHz. PRM Adaptor
Unit, for coupling external aerials to internal ferrite
rod aerial of receiver.

Cambridge Kits, 45(P) Old School Lane, Milton,
Cambridge CB4 4BS.
LF Converter, 100/600kHz converted to 80m band.
Tunable Audio Notch Filter, between speaker and
receiver, 350 to 6000Hz. Crystal Calibrator 1MHz,
100kHz, 25kHz. All are kits.

G2DYM Aerials and Projects, Whiteball, Wellington,
Somerset.
Aerial Matching Unit, designed to combat TV time-
base QRM, untuned, wideband for 50Q to balanced
feeder from multi- or single-band dipole. Switch for
Marconi T operation on 160m and broadcast band.

Partridge Electronics Ltd, Broadstairs, Kent.
ATU’s 111B and LO-Z500 for use with Joystick aerial.
Joymatch Triple purpose ATU, s.w. and m.w. cover-
age, in kit form.

Lowe Electronics Ltd, 119 Cavendish Road, Matlock,
Derbyshire.
ATU, Daiwa CL22 1-8 to 30MHz for SWL. Converters
by Microwave Modules, various for 4m, 2m, 70cm
and 23cm to h.f. receiver.

Rocquaine Electronics, Aldebaran, Le Coudre, St.
Pierre-du-Bois, Guernsey, Channel Isles.
Crystal Calibrator RQ1, 1MHz, 100kHz and 10kHz,
cw. or modulated output, kit form. Frequency
Counter RQ3, up to 40MHz, 4-digit lL.e.d. display of
frequency or period or wavelength, kit form.

Datong Electronics Ltd, Spence Mills, Mill Lane,
Bramley, Leeds L.S13 3HE.
Active Antenna AD170, indoor aerial system 60kHz
to 70MHz, 3m long dipole plus amplifier, output 50Q.
Up-Converter UC/1, synthesised receiving adapter
plus 2m converter for receivers tuning 28-29MHz or
144-145MHz, range 90kHz to 30MHz. Audio Filter FL1,
automatic suppression of heterodynes in range 280-
3000Hz, variable width notch 25-1000Hz.
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Before you rush off to spend your hard earned money,
why not stop, think a little, and decide exactly what
you need. Don't let the salesman talk you into buying
something you will never use; try to get value-for-
money.

Buy the best that circumstances allow, for you
can then expand your use of it as time progresses. A
machine only meeting an immediate requirement
could be a serious limitation later, so take a few
moments to ponder the following points, and put
them in order of importance, then find the cheapest
machine offering the majority of your choices.

The overall dimensions will depend on whether
a truly “pocket-sized” machine is required or not,
and the size of the buttons is also often a determining
factor. There are those who are not very keen on
the closely-spaced buttons usually associated with
small calculators, so it may be wise to try one or
two in the shop. Some have a kind of “feel”: that is,
they click when pressed. Others just travel down to a
stop with no feel when contact has been made. Again,
it will be necessary to look at various types and
determine your preferences.

Batteries

A tip on calculators that give key trouble from
time to time: if they have not been used for a little
while, a thin oxide film builds up on the contacts.
This can easily be removed by one or two firm presses
on the offending button.

There are three types of battery commonly
employed: the ordinary carbon-zinc (torch type) dry
battery, the alkaline cell and the rechargeable cell.
The alkaline battery will cost about three times as
much as the carbon-zinc but lasts approximately three
times as long; its characteristics are such that it runs
down much more quickly however, giving less warning
that replacement is due. If the machine you choose
has a suitable socket, a mains unit can be used to
conserve battery life. However, it is a good idea in
this case to take the batteries out, as under certain
circumstances they can be damaged if you do not.
The rechargeable type of battery is more expensive
still, but can be used again and again. (That is not to
say that they do not wear out; they do, and can only
be recycled for a limited number of times). When
they are low, plugging in the charger will top them
up, and on most machines this is achieved whilst the
calculator is in use.

If you cannot afford rechargeable cells, or if there
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are none available to fit the calculator you are using,
there are various ways of prolonging battery life. The
easiest is to cultivate the habit of switching off
between each sum. It will often be necessary to write
down an answer and gather other figures before the
next sum is performed, so it is an idea to switch off
and on each time.

Another point to watch when buying your calculator
is how the machine responds when the battery is low.
Some machines flash the display or give similar in-
dications: other give no sign at all other than the
display getting dimmer. A frequent check should be
kept on battery condition, as the calculator may give
wrong answers when the battery voltage falls.

Before we go further, a few words about some
possible uses: points which should influence the type
of machine that you finally choose. Most people only
use calculators for adding up bank statements, check-
ing the family budget and metric conversions—
indeed, some are pre-programmed to do these calcula-
tions specifically, and for these purposes a standard
four-function machine is quite adequate.

Four-function refers to a multiplication, division,
addition and subtraction capability: limited facilities,
but ideal for many applications such as homework! A
scientific calculator, with logarithmic and trigono-
metric functions, will be much more versatile for the
student however, and probably have exponential
notation, but it is advisable to check whether it is
aceptable at the school or college, as some will allow
only certain kinds of machine. A good compromise
would have at least two extra and very useful func-
tions: the reciprocal (1/the number) and the square
root. Various other buttons are provided on different
types of machine and it may be of interest to consider
a few examples in the ensuing paragraphs.

Constant function

The constant function allows one to operate
repetitively on a whole string of numbers. For
example, should you wish to divide several numbers
by 2-54, initially enter the first on the list, press
“Divide” and then “2-54” followed by “="". It is now
only necessary to enter those remaining one-by-one,
pressing the “=" sign after each, thus saving several
additional operations.

If, instead of 2-54, the constant had been 3-1415926
(pi) then ten button pressings are saved. Machines
will differ in this respect, so care is needed; some will
have the constant facility initiated by a switch, which

Practical Wireless, December 1978



RADIO EXCHANGE LIMITED

NEW ELECTRONIC
MASTER KIT

Wi ith special V.H.F. Tuner
Module to construct. A com-
pletely Solderless Electronic
Construction Kit, with ready
drilled Bakelite Panels, Nuts,
Bolts, Wood Screws, etc. Also
in the kit: Transistors, Capaci-
tors, Resistors, Pots, Switches,
Wire, Sleeving, Knobs,
57 x 3" Loudspeaker and
Speaker Case, Crystal Earpiece,
etc. Also ready wound Coils
and Ferrite Rod Aerial. These
are the Projects you can build
with the components supplied
with the kit, together with
comprehensive Instruction Man-
ual  Pictorial and Circuit
Diagrams.

Projects:

V.H.F. Tuner Module % A.M. Tuner
Module % M.W. L.W. Diode Radio
% Six Transistor V.H.F. Earpiece
Radio % One Transistor M.W. L.W.
Radio % Two Transistor Metronome
with variable beat control % Three
Transistor and Diode Radic M.W.
L.W. % Four Transistor Push Pull
Amplifier % Eight Transistor V.H.F.
Loudspeaker Receiver ¥ Variable
A.F. Oscillator % Jiffy MultiTester
% Four Transistor and Diode MW,
L.W. Radio % A.F. R.F. Signal
Injector ¥ Five Transistor Push Puil
Amplifier % Sensitive Hearing Aid
Amplifier % Three Transistor and
Diode Short Wave Radio % Signal
Tracer % Three Transistor Push Puil
Amplifier % One Transistor Class A
Output Stage to drive Loudspeaker
% Sensitive Transistor Pre-Amp
% Transistor Tester + Sensitive
Three Transistor Regenerative Radio
% Four Transistor M.W. L.W. and
Diode Tuner % Five Transistor
M.W. L.W. Trawler Band Regenera-
tive Radio % Five Transistor V.H.F,
Tuner % Three Transistor Code Prac-
tice Oscillator % Five Transistor
Regenerative Short Wave Radio
% Four Transistor and two Diodes
M.W. L.W. Loudspeaker Radio
% Seven Transistor M.W. L.W. Radio
with Loudspeaker Push Pull output
% One Transistor Home Broadcaster.

£14'99 + P&P£L-10

Dials,"

ELECTRONIC ...
CONSTRUCTION--
Kéj‘ E.C.K.2

Self Contained Muiti-Band
V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push

pull output. 3 in. loudspeaker,
gain control, 7 section chrome-
plated telescopic aerial, V.H.F.
tuning capacitor, resistors,
capacitors, transistors, etc. Will

receive T.V. sound, public
service band, aircraft, V.H.F.
local stations, etc. Operates

from a 9 volt P.P.7 battery (not
supplied with kit).
Complete kit of parts

£7.95% 1250

NEW MODEL R.K.1.

MultiBand A.M. Receiver.

M.W.L.W. Trawler Band and
Three Short Wave Bands. Seven
Transistors and Four Diodes.
Push Pull Output stage. 5” x 3"

Loudspeaker. Internal Ferrite
Rod Aerial. Kit includes all
parts to build it up including
Carrying Strap, Rubber Feet and
ready-drilled Panels. Compre-
hensive Instruction Manual for
stage by stage construction. Uses
P.P.9 Nine Volt Battery.

£8-99%5:°

NEW ROAMER TEN
MODEL R.K.3.

Multiband V.H.F. and
A.M. Receiver. 13 Transistors
and Six Diodes. Quality 4”
Round Loudspeaker

With Multiband V.H.F. section
covering Mobiles, Aircraft, T.V.

Sound, Public Service Band,
Local V.H.F. Stations, etc. and
Multiband A.M. section with
Alrspaced Tuning Capacitor for
easier and accurate tuning,
covering M.W.lI, MW.2, LW,
Three Short Wave Bands S.W.I,
S.W.2, S.W.3 and Trawler Band.
Built-in Ferrite Rod Aerial for
Medium Wave, Long Wave and
Trawler Band, etc., Chrome-
plated 7 section Telescopic
Aerial, angled and rotatable for
peak Short Wave and V.H.F.
reception. Push-Pull output using
600mW Transistors. Gain. Wave-
Change and Tone Controls. Plus
two Slider Switches. Powered
by P.P.9—9 volt Battery.

Complete kit of parts including
carrying strap. Building Instruc-
tions and operating Manuals.

£14-79+ ;%5

£1-10

e SR . |

EDU-KIT MAJOR

solderless  Electroni®
Build fifteen

Completely
Construction  Kit.
projects including:—

Signal Injector @ Transistor
Tester NPN-PNP @ 7 Trans»stor
Loudspeaker Radio MW/LW @ 5
Transistor Short Wave Radio.

Components inciude:

@® 24 Resistors @ 2! Capacitors
@ !0 Transistors @ 5" x 3" Loud-
speaker @ Earpiece @ Mica Base-
board @ 3 I|2-way Connectors

® 2 Volume Controls @ 2 Slider
Switches @® | Tuning Condenser
® 3 Knobs @ Ready Wound MW/
LW/SW Coils @ Ferrite Rod @ 63}
yards of wire @ | yard of sleeving, etc.
Complete kit of parts including
construction plans. :
Total building costs:

£9.99 + P&Pand

Ins. £1-10
RADIO CONSTRUCTION
KIT Q7

A compact small
radio kit covering
Medium Woave and
Long Wave bands.
Rugged Micanite con-
struction and simgple

V.H.F.

AlIR
CONVERTER
KIT

Build this converter kit and
receive the aircraft band by
placing it by the side of a radio
tuned to medium wave or the
VHF band and operating as
shown in the instructions sup-
piied free with all parts.

Uses a retractable chrome-
plated telescopic aerial, gain
control, V.H.F. tuning capacuor
transistor, etc. S1ize 54" | ”x 34",
All parts lndudlng case and plans

L£4 -85 * lus: Zo;“"

EDU-KIT JUNIOR

S Electronic
Build these -pro-

) Solderless
Construction Kit.
jects without Soldering lron or Solder

Completely

% Crystal Radio Medium Wave
Coverage-—No Battery necessary

% One Transistor Radio

% 2 Transistor Regenerative Radio

+% 3 Transistor Earpiece Radio
Medium Wave Coverage

% 4 Transistor Medium Wave Loud-
speaker Radio

% Electronic Noise Generator

% Electronic Metronome

% 4 Transistor Push/Pull Amplifier

All parts including Loudspeaker, Ear-

piece, M\W. Ferrite_ Road Aerial,

Capacitors, Resistors, Transistors, etc.

Complete kit of parts includinz

construction plans.

£6'95 + IPn:( :O:Hd
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POCKET FIVE

NOW WITH23"LOUDSPEAKER
3 Tuneable wavebands. M.W.,
L.W., and Trawler Band, 7 stages,
5 transistors and diodes,
supersensitive ferrite rod aerial,
attractive black and gold case.
Size 53" x 13" x 33" approx.
All Parts including Case and
Plans.

Total Building Costs

£4,9 + P&Pand

Ins. 80p

square design allows
for easy carrying and posmonlng
Ideal for the Garage, Workroom,
Kitchen, etc., has seven Transistors
and four Diodes, quality Loudspeaker,
ready wound Ferrite Rod Aerial and
Carrying Strap. Size 43" X 43" x 43.
All parts and plans excludlng 9v PP7
Battery.

£6.25 + rn:‘. ";5:\""

E.V.6
PLUS
ONE

Build this exciting new design.
Now with 7 Transistors and 4
diodes. MW/LW. Powered by 9V
battery. Ferrite rod aerial, tuning
condenser, volume control, and now
with 3in. loudspeaker. Attractive
case with red speaker grille. Size
9in. x 54in. x 23in. approx. All
parts including Case and Plans.

Total Building Costs:

£6-95 * I3 5o

61A High Street, Bedford MK40 ISA

@ Callers side entrance “Lavells™ Shop.
@ Open [0-1, 2.30-4.30 Mon.-Fri. 9-i2 Sat.

lenclose £........
Name .......

Address ......

PWI278

FURTUTTRURPRTURNR 1.1 JUPEUPON

4tesesseresrerssessrisserreserrun

~ )l pricrE
nciude wpT

Tel.: 0234 52367
Reg. No. 788372
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PROFESSIONAL KITS THAT
SAVE YOU

.m;t’lﬂ

MCo020

AN ADVANCED MUSIC CENTRE for the experienced constructor.
This unit is available as a fully wired chassis, in modular form or as a kit.
It can be built in easy stages or as a complete unit. A variety of cassette
decks are suitable. -

SPECIFICATIONS
AMPLIFIER Nominal Intermediate Frequency:
Power Output: 2 x 25 watts RMS, AM 475KHz
Distortion: THD @ 2 x 20 watts FM 10-7TKHz
7% Aerial input:
Frequency Range: @—1-5dB8 30Hz- AM (internal) Ferrite Rod
15KHz AM (external) 2 pin DIN

FM (external) Co-axial 75 ohm

Tone Control Range:

VC-20d8 8dB unbalancedi
Basic Electricat centre @ 100Hz-14d8

Trebie Electrical centre @ 10KHz+8dB AGC: .

For 6dB audio change

MONEY!!

AU10

A Radio Record Player Kit which has everything you need to make
a first class three band STEREO unit. Can be assembled in modular
form or from scratch. A professional finish is guaranteed.

SPECIFICATIONS
Ampilifier
Output 2 x 10W RMS, both channels driven
Distortion: 1% -+ 2 X 5 watts
Controls: Four rotary 1. OFF/ON/VOLUME
2. Balance
3.Treble
4. Bass

Bass @ 100 Hz £9dB

Treble @ 10 kHz 9dB

2 x 2-pin DIN for 8 ohm loudspeakers

1 switched stereo headphone socket

1 5-pin DIN Aux. Tape in/out socket
Frequency response @ =+ 1'5dB 30 Hz—15kHz

Tone Control Range:

Outputs:

Stereo Performance:

Controls:

Radio Tuner

Waveband Coverage:

Separation 40dB

Audio Filter—flat to 55 kHz—50dB @ 130 kHz

7 Push Button: Phono, Tape, Mono, FM, MW,
LW, AFC

1 Rotary: Tuning

Medium Wave 525—1620 kHz

—14dB 46dB
Loudness Control: |F Bandwidth
VC30dB }g%!'z-;?&% %rgae»;\ :ﬁ?vsilttylylty 4 1-5KHz @ 6dB
Filters: * @ 20dB S/N Ratio
Vv C30d8 @ 10KHz~6dB %gglém ggg?:\z,\/%m
Controis: 5 rotary: volume, 1400KHz 200uV/m
balance, bass, treble
Switch 8" ish  button: M
witches: pus| utlon:  RF Sensitivit
phono, fape, radio, @ 6dB §/NGnono)  2-5uV
aux. input, mono/ gamMHz
ts’tereo, lo#dnessl.tﬂd- 100MHz
er, speaker switch- @ 46dB S/N (mono) 16uV
Ingl't separate mains @ 46dB S/N (stereo) 1250V
switch. Distortian:
Meters: 2 signal strength: Decoder O/P 0-9%
) + FM tuning requency Response:
Sockets: Headphones: 5 pin 5 30Hz-15KHz

DIN Aux: AM aerial
(ext) FM aerial (co-
axial): 4 x 2 pin
DINL/S

SUITABLE SURPLUS MODULES. Fully Wired

Stereo Separation:

40dB
Audio Filter Flat o 55KHz 50dB @
130KHz

Stereo power amp 25w rms P/channel £7-
Low nolse pre amp. Full freg correction £5-99
RF Bald MW/LM/MPX Fet, 3 x iC £9-99
P.S.U. £3-50 Transformer  £5'50

Selector Board 8 way £3-99
Compiete chassis massive 22 fnches £8°50

TU020

A Hi Fi tuner amplifier
This unit can be built from our modules or as a complete kit. Input for
mag cartridge, tape record/playback, MW/LW/VHF stereo, tuner. Uses
the same R F Board as does the Wimborne with birdie filters, multiplex
filter, varicap tuning on MW and LW.
Items from the Wimborne numbers 2 and 3 can be used for different
performance specifications.
SPECIFICATIONS

Power output 25 Watts RMS per channet FM sensltivity 1-0uV for26 dB S/N ratio

(both channels driven) IF rejection 60 dB image rejection 60 dB
Total harmonic distortlon 0-05% Stereo separation 40 dB
Bass 100Hz + 12dB AM sensitlvity 200V at 1600 KHz 20 dB S/N

z
Treble 10 KHz 4= 12 dB ratto.
Freguency response = 15 dB 30 Hz—20 KHz

£2:99
£7-99

Magnetic PU amp

Fully wired modules, Preamplifier,
£6-99 Hardware kit

Long Wave 155—280 kHz

FM VHF 88—108 kHz
Price Hardware Kit 8:90 RF Board 21-95
Amplifier & Pots 8:75 Record Deck 13:95
PSU & Transformer 3-93 Dust cover 6-00

CrTRA T AR b T

PW WIMBORNE

The most versatile music centre ever.

Complete kit price approximately £110 comparable price £180.

1 Hardware Kit, for a professional flnish, trim, knobs, extrusions,
sockets, top moulding 50 pius parts. £8-95.

2 Amplifier Medule (11-14) watts RMS per channel, wired and tested,
£19-95, kit price £13-95.

3 Mechanically tuned RF Board, absolutely complete and tested 1-5uV
sensitivity FET front end 7 way switch, MW, LW, stereo VHF, only
requires 13 VDC, £21-95.

4 Stereo cassette module, with CRO2 switching, low noise devices,
ALC tape counter, excellent specification, incredible price £24-95.

5 Varicap tuned RF Board, the ultimate AM/FM Receiver kit, MOSFET

front end, Deviation mute, Interstation mute, fantastic performance

1.0V sensitivity, Hitachi, AM receiver lc, excellent MW/LW perfor-
mance, complete with 7 way switch, The basis of the finest Hi Fi
system, fully wired and tested. £33-95. Kit £26-95.

Magnetic PU Amp with LM387 or discrete (BC 149). Both £2-99 each.

Wooden Plinth plus base board £9-95.

- RN

Power amplifler £9-50 PLEASE ADD £1 for postage Perspex dust cover plus hinges £6°50.
RF Board £33-95 and packaging for each item 9 Mains transformer £2-99.
Power supply unit £3-99 except the mag PU amp which Allitemsinclude VAT. Please add £1 per item for postage and packaging,
Transfomer £4:50 is 30p. item 6 30p. For further details please send 15p.
REED HAMPTON LTD.
19 CHURCH LANE, WALLINGTON SURREY. Tel: (01) 647 0851
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can be useful when working on complex problems,
as it can be brought in and out during the course of
the sum and used as a pseudo-memory. Other
machines have the constant operating all the time,
and this can be something of a nuisance if it is over-
looked. The number of constant functions will vary
from one calculator to another, and on some
machines it will operate on multiply and divide only,
whereas, in the case of others, it will operate on add
and subtract as well.

Most calculators have displays of eight digits, so, if
your solution should happen to exceed this, various
responses will be elicited from the machine. The most
common is for a symbol of some sort tc appear on the
right-hand side of the answer, and the electronics
then prevent any further operations until the “clear”
button is pressed; the calculation then has to be
attempted in some other way. There are also machines
which show a symbol to the left of the display. Pressing
the “CE” button will allow you to continue, remem-
bering that the decimal point will be moved eight

places to the left; that is to say, the number appears -

a hundred-million times smaller than it actually is.

Significant

Another type operates in such a way that it is
calculating with numbers over a very wide range but
only displays the eight most significant digits. In
order to find out where the decimal point is, should it
not appear, one has to multiply or divide by ten
repeatedly, depending on whether noughts or figures
are shown. Count the number of times the operation
is performed and when the decimal point appears on
the display the true answer is the number shown multi-
plied by ten to the power of plus-or-minus the number
of operations carried out. i.e. If 12345678 is displayed,
divide by 10 until the decimal point appears. Let us
suppose that after three attempts 12345678 is shown.
Then the true answer is 1,234,567,800 or: 1234567 -8 X
10 X 10 X 10i.e. 1234567-8 X 102

The exponential display shows an expression in two
distinct parts; the number {or “mantissa”) and the
power of ten (or “exponent”) by which it should be
multiplied to give the correct magnitude.

For example 1536=1-536X10° and could be dis-
played as 1-536 3. Similarly 0-003724=3-724 X10—*
and would be displayed as 3-724—3.

Maximum range

Unless there is some other reason for limiting the
numbers that can be displayed by this method, the
maximum range is 10" to 10—¢, To make the elec-
tronics simpler, some machines restrict the style of
entry so that the decimal point is assumed and fixed
after the first digit. Other calculators will allow the
number to be entered in any form and adjust the
display accordingly.

The floating point is a similar function to the ex-
ponential and is available on all but the cheapest
machines. It is the ability to give an answer with all
the digits available in the display, cutting off only
those after the decimal point for which there is no
room. If this facility is not available, the machine is
said to have a fixed decimal point. The remainder of
the number is bunched to the right and hence the
machine shows less than it is capable of. When search-
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ing for the point, try to establish what happens when
the calculator cuts off: some machines just truncate;
that is, they ignore the remainder, whilst others will
round up.

If the calculator has a floating point facility it
could work against you if zero-suppression is not
included. For example, the answer to a calculation
is given as “1” and the display appears as 1-0000000.
With zero-suppression this would be shifted to the
right and appear as “1”’—an obvious saving in battery
power as the display takes the higher proportion of
the total current.

Changing sign

Some machines have two buttons fitted both having
the minus sign, or alternatively a single button is
provided which acts in either or two ways, depending
on the state of the calculation. Others are not fitted
with this facility and here difficulties may be en-
countered. The problem is that the minus sign carries
out two functions: sometimes it is an ‘“operator’:
that is, it says something about a number (“this
number is negative’’). On other occasions it instructs
the calculator to make a subtraction. Without a two-
button capability—or a double-acting one—you may
only be able to make a subtraction, whilst in fact you
may wish to change a sign. The solution is to multiply
the number by —1, because when the “1” is entered,
the minus sign acts as an operator.

The Algebraic and the Reverse Polish are two
calculators having these characteristics available. In
the case of the Algebraic machine, data is entered as
it is spoken—i.e. “one times two equals .. .” etc. Care
must be taken however if the expression becomes
complex, such as when brackets occur in an equation.
These may have to be expanded unless the machine
has a “bracket” facility, (usually limited to only two
layers).

Reverse Polish

With the Reverse Polish machine a slightly different
way of solving the problem is adopted. Each time the
number is entered you should ask yourself “can I
perform an operation?” if the answer is “yes” then
this is exactly what you do; if it is “no” then press
the “enter” key which will record the number at the
bottom of a small column of registers.

This may at first seem unnecessarily complicated,
but is very quick indeed when you become familiar
with the technique. As with any piece of technical
apparatus, best results will only be achieved when
the operations are fully understood. Even the cheapest
machine will have modes, perhaps with a constant
facility, which can be used to save several key
operations and perhaps even a certain amount of
rearrangement to the equation.

Example:

7 + (3 X 9), would normally be resolved by re-
writing as 3 X 9 + 7. If the constant is used
however the entry becomes7 + 9 ===

. This is only a simple example but shows the difference

between the two methods.

The conclusion is, when buying your calculator,
reflect at first on its application. Study the manu-
facturer’s specifications and, most important of all,
ask about its capabilities, endeavouring where pos-
sible to try them out.

Happy calcuating! o
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OF THE MONTH 2

Brian DANCE M.Sc

The device we are considering this month has been
developed by National Semiconductor mainly for use
in simple “flasher” circuits wusing light-emitting
diodes. It is economical in use, and is ideal for applica-
tions involving the beginner.

The LM3909N

The device itself is encapsulated in a small 8 pin
dual-in-line package which can be used in the simple
circuit of Fig. 1. Supplies are connected betwéen pins
4 and 5, with pin 5 positive. Initially, the voltage
across the le.d, (D1) is too small for it to pass an
appreciable current; however, C1 charges through in-
ternal resistors R2, R3, and R4 and when the poten-
tial at pin 8 falls below a certain level, the electronic
switch closes and effectively connects pin 2 to pin 4.
The voltage across D1 is now equal to the power
supply voltage plus the potential across the charged
capacitor. D1 then emits a pulse of light of about 5ms
duration, and the electronic switch re-opens.

The value of Cl may be 300xF, 3V, in which case
the flashing rate will be about one per second, and
the current consumption about 0-7 to 08 mA.

Supply Levels

An le.d. requires at least 1-7V applied before it
will conduct and emit light. However, the voltage
boost obtained in the Fig. 1 circuit by the switching
of the charged capacitor enables flashes to be obtained
with supply voltages down to 1-2V. The flash fre-
quency decreases as the applied voltage is reduced; if
a rate of one per second is required, pins 1 and 8
should be linked and 1:5V supplied. The maximum
permissible voltage before damage occurs in the
LM3909N is 6V.

To reduce the current consumption from a 1-5V
supply to the absolute minimum, Cl in Fig. 2 is re-
duced to 100xF 3V, with pin 1 unconnected. The rate
is then little more than one per second and the mean
current taken from the battery is about 0-3mA, with
a consequent reduction in flashing intensity.

The exact flashing rates stated may not be obtained
since electrolytic capacitors have very wide tolerances
—up to 100 per cent over their marked value. An
increase in capacitance will reduce the flashing rate,
but will increase the brilliance of the flash, although
it will not have much effect on the current consump-
tion.

Fig. 2 shows a circuit which provides a greater
flashing rate (about 2:6Hz) for a current drain of
about 1:2maA.
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|__NATIONAL SEMICONDUCTOR LM3%09N |

A A f\.'t’-ﬂ_;‘. :.‘-".,,'."'=..'1.- L
: s-_E‘.".a, L WA R TR RS positive
) . +3y Supply
<N o
C1
1 D
= ov Negative
AD204 : : —

Fig. 1: A flasher circuit, showing the operation of the
internal circuitry of the LM3909N

% A
8 {7 6 [s
At 15y
LM3909N - coll
2 3
ct T I 4
R1 300uF
1k 3v
AD205

Fig. 2: A 2:6Hz flasher using a 1:5V supply

Torch Findér

One of the most useful LM3909N applications in-
volves its use in the base of a torch with an lL.e.d, The
latter emits weak flashes of light continuously when
the torch is switched off; this enables the torch to be
found very easily even in complete darkness. The
quiescent current consumption is so small that the
normal battery life is. almost unaffected. A torch
finder- of this type is shown'in Fig. 3. The LM3909N
circuit and the le.d. may be fitted into a transparent
cap on the base of the torch.
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ADZ08
Fig. 3: A simple torch finder
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Bulb @) LM3909N
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Fig. 4: A flasher using an incandescent bulb
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Speaker
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T
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I 12 I3

Fig. 5: A simple continuity tester based on the
LM390SN

8 |7 I8 5
+
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Output {
o J 2k N
AN & AD309

Fig. 6: A square wave generator circuit
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~ the bulb and

Incandescent Bulb Flasher

The circuit of Fig. 4 shows how the LM3909N can
cause a small tungsten filament lamp to flash at about
3 flashes in each 2 seconds. In this circuit a small
current flows from the positive supply through
charges the capacitor via the
internal resistor connected between pins 1 and 4. This
current is much too small to illuminate the bulb
and when the potential at pin 8 has fallen by an
adequate amount, the electronic switch closes. A
larger current can now flow from the supply line
through the bulb to pin 2, and ceases when the poten-
tial of pin 8 rises and the electronic switch opens.
Thus the bulb emits a flash of light.

The mean current required by the circuit of Fig. 4
is much greater than that required by the circuits
using l.e.d. indicators.

Continuity Tester

A simple continuity tester is shown in Fig. 5. When
the test probes are shorted together, the circuit
oscillates and a note is emitted from the loudspeaker.
This note is distinguishable from that emitted when
the test probes are joined by a resistance of only a
few ohms.

Another simple circuit using the LM3909N is shown
in Fig. 6 where it is used as an oscillator. This circuit
will produce a square wave output with a frequency
of about 1kHz.

The LM3909N is available from Arrow Electronics
Ltd., Coptfold Road, Brentwood CM14 4EN. At the
time of writing the price is 95p inclusive of V.A.T,,
but 25p must be included for packing and postage
on orders under £5. ®

PW

Keep your copies together
Keep them clean
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 af
Q | separate set of gold transfer figures will be |-

BINDERS FOR

isupplied.

'£2.85 inclusive of VAT and post and pack-f -.
aging from: Post Sales Department, IPC |
Magazines Ltd., Lavington House, 25 Lav- ..
ington Street, London, SEI OPF.

(Overseas orders please add 60p).
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by Eric Dowdeswell G4AR

Another fledgling takes to the air as Michael Walker
passes his RAE and becomes G8PRX, but he intends
to get the code test over pretty soon. Michael is look-
ing for a cheap, simple transceiver for 2m so any
offers to 100 Langdale Road, Woodlesford, Leeds
1820 8XF. As a PS “l15-soon 16”7 year-old Michael
blames me for pushing him into getting a licence
“but I don’t regret it a bit”.

Conditions generally on the h.f. bands have not
been too good as confirmed by Brian Smith BRS40307
of 15 Courtenay Road, Barry, Glam, so Brian has been
busy organising a contest for the FRG-7 Owners Club,
formed recently. Write to Brian for details if you
sport an FRG-T. A candidate for the club is Joe Porter,
a newcomer tc the column, living in Belfast. Joe
started on the broadcast bands but says that the
amateur bands have added a new interest to his life
since getting the FRG-7.

John Bell BRS40279 of Melksham, Wiltshire,
started SWL’ing only last April with his 1943 ARS8
and 120ft of wire which is “more of a ham-string than
an aerial”. John would like to beg, borrow or steal
a handbook for the set so if you can help drop a
preliminary line to 12 Windsor Avenue, Melksham,
Wilts.

Regular PW reader Bruce Norval G3VHT of 203
Surrenden Road, Brighton BN1 6NN has an old Cossor
3339 ’scope but feels he could get more out of it if
he had a manual. Anyone oblige? Any expenses gladly
refunded, naturally. A quick note from our Simon
Robinson reveals that his new call is GBPOO with
which he is net at all pleased, so he is after his G4
call as soon as possible! Len Adlard of Leigh-on-Sea,
Essex, wrote a few words of appreciation for the
replies he had concerning info on his R1392 receiver
and hopes PW “may long foster the friendship
between those interested in radio”, which sums up
our hobby very well!

Newcomers to the Column

1. D. Calvert residing at 16 Nabwood Drive, Shipley,
West Yorks, has progressed from the s.w. broadcast
bands to the amateur bands now that he has a Yaesu
FR50B but would be happier if he had a manual.
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College studies permitting “I.D.” intends to swot for
the RAE in due course. He reckons the column is far
too short so a copy of the letter will be passed to the
Editor very soon! W. Sides hailing from Swinton,
near Mexborough, has also found the amateur bands,
on a Lafayette HA800, which has given him “a new
interest in a life that seemed destined to be boring”,
having retired early due to ill-health. I hope both the
above will let me have their Christian names next
time round!

In Darlington, Co. Durham, Rod Hunt had fun on
the s.w. BC bands with his two-transistor regen’ set
but couldn’t find the amateur bands, until he fitted a
super-slow-motion dial. Rod says “If I could starve
the kids and divorce the missus I could afford a better
set”. A bit drastic OM and hope it won’t come to that!
So, carry on building! An ex-master mariner, Rod was
hot on visual code and is now building up his c.w.
copying ability and comments on lack of c.w. logs.
1’d certainly like to see more, so what about it?

Around the Bands

Martin Leizers (Newport) took his radio on holiday
but found little other than a couple of ¢penings on
10m. An FRG-7 plus converter and guarter-wave
vertical helped J. S. Goodier (Marple, Cheshire) get
on 2m but has not heard much of note. I think a good
beam aerial, preferably rotatable, would make a
world of difference here, OM. “J.S.” commends the
Pacific DX Net on 14265kHz s.s.b. on Tuesdays around
0600, for info on activity in that part of the world.

All bands from 10 to 80m have been visited by Ian
Marquis of Leigh-on-Sea, Essex, finding OE5CA/YK
on the Golan Heights on 80m, VP8NX on 40m, new
country CEOAE on Easter Island on 20m plus two
really rare ones in ZLZBJU/K on Kermadec Island
and VK2AGT/LH on Lord Howe Island, all s.s.b. 15m
revealed KC4AAD plus KG6JJY on Guam and KM6FC
on Midway, while 10m came up with KZ5RO. A late
note from Brian Smith BRS40307 reports J3AH from

Reports on the various bands are welcome and should
be sent direct, by the 15th of the month, to:-
AMATEUR BANDS Eric Dowdeswell G4AR, Silver
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW.
Logs by bands, each in aiphabetical order.
MEDIUM and SW BANDS Charies Molioy G8BUS,
132 Segars Lane, Southport, PR8 3JG. Reports for
both bands must be kept separate.

VHF BANDS Ron Ham BRS15744, Faraday, Grey-
friars, Storrington, Sussex RH20 4HE.
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Grenada on 80m. Is this the start of the winter
activity on the 1.f. bands? P2O9NKV on Papua was also
a first for Brian. Steve Turner BRS37620 (Wilmslow,
Cheshire) recorded D4CBS of the Cape Verde Islands
for a rare one, as did several other listeners. Summer
time brought OHO to life with several OH'’s there on
holiday. Remember that OHO is a separate country.

CE9AT in Antarctica is-also a different country
from the mainland CEs, reported by John Whiting
BRS40086 of Fareham, Hants. QSL manager is
CE2BIO. This was on 15m. A listen at the c.w. end
of 20m brought FB8XS, with ZD9GI on 10m for Dave
Greenhalgh (Poynton, Ches).

Bill Rendell (Truro, Cornwall) injured his knob-
twiddling finger but that didn’t stop him finding some
VK7s on 20m s.s.b. plus VP2LDB on St. Lucia and
ZL4KI, while 15m yielded CT3AF, YBOABO and
ZB2BU.

Club News

The Wessex AR Group had 20 up for the May BAE
and 15 made it! Which speaks well for the club’s
organisation. Needless to say RAE courses are under
way again with, incidentally, a reduction in course fees
of 50% for OAPs. A nice thought. Sec. is Geoff Cole
G4EMN, 6 St. Anthony’s Road, Bournemouth. Forth-
coming talks are on Fast Scan amateur TV on Nov 3
by G3PYB, GBADM and G8GYS and the Intruder
Watch by Watch organiser G5XB on Nov 17.

The White Rose RS meets at 83 Town Street,
Arnley, near Leeds, every Wednesday evening at the
White Horse Hotel. Further info, ring Sec. Dick
Hughes on 680937. Excellent monthly magazine
White Rose Clippings has something for everyone,
including constructional articies. The Wigston RC
flourishes in Leicester with the previously sole
licensee G3YOO being augmented by six passes at the
May RAE. All welcome at the United Reformed
Church, Long Street, Wigston Magna at 1930 first
Friday of the month. This is a brand new club and
much deserving of support.

J. M. Coates G4GYU tells me of the radio club of
the 1st Rainworth Scout Group which now boasts of
two G8s following the May RAE. Scouts interested in
the club contact G4GYU, 30 Abbott Road, Mansfield,
Notts.

The Hon. Sec. of the Radio Amateur Invalid and
Bedfast Club Harry, G2CLP, has been able to unload
his heavy burden of running the club on to the cap-
able shoulders of Francis Woolley GBLWY, a previous
holder of the job. Thought you’d finished eh, Francis?
If interested, as a supporter or an invalid, contact her
at 9 Rannoch Court, Adelaide Road, Surbiton, Surrey
KT6 4TE.

Tt was with deep regret that we heard of the death
of Tom Darn, G3FGY at the age of 56. A member of
the Derby club since 1950, Tom was active in many
aspects of Amateur radio, and did much for the
handicapped. He will be sadly missed.

Log Extracts

W. Rendell:—20m A7WL VKTAE VP2LDB ZL4KI
8P9JH 15m CT3AF FG7AX P29JS VPOHS YBOABO
ZB2BU

D. Greenhalgh:—20m FB8XS 10m ZD9GI 5B4CY

J. Whiting:—20m OY5J 15m CE9AT P29NYL
6WS8FZ 10m SH3KS

S. Turner:—20m C3IMK DAIGR/OH0 D4CBS
CP6HI
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B. Smith:—80m J3AH 20m CPS5ADE 15m P29NKV
10m HK3AXT S79MC 3D6BP

1. Marquis:—80m C31DM OESCA/YK 40m C31IP
0Y5J TU2HG VP8NX YN2DX ZB2BL T7XS5AB (QSL
W2KF) ZDYWT 20m CEOAE ZL2BJU/K VK2AGT/LH
VK9ZM VRIAF VR3AK VS5CW YI1BGD 601FG 15m
H44LW (?) (Solomon Is.) KC4AAD KG6JJY KM6FC
VR3AR VS5XU YBOGF SWI1BN (QSL KH6JEB) 10m
C310C KZ5R0 9VISW.

M. Leizers:—80m VO1FG 40m CE3RR C31IP 20m
VP2VPK YBOONQ HZ1BS/87Z4 15m KZS5AS YB3AE
10m CE3BZB CX7UM C31NX FM7BB

B. Hughes:—20m VP2EEN 15m VE7IG TAIMB
FB8XS

J. Bell:l—20m C31NM EA8QU PJ4CR TAlZB
VP2VBK

All s.5.b. except those in bold which are c.w.

MEDIUM WAVE DX
by Charles Molloy G8BUS

On November 23rd, 1978, the Geneva Plan for the
medium waves comes into being. It covers Europe,
Asia, Africa and Australasia (ITU Regions 1 and 3)
and in Europe it replaces the Copenhagen Plan which
has been in operation since 1948.

The total number of channels will be 120 starting
at 531kHz and ending on 1602kHz. The spacing
between channels will be 9kHz and each frequency
will also be an exact multiple of 9kHz which it is
claimed will help to reduce heterodynes. In practice
this means that in FEurope, where the spacing is
already 9kHz, the majority of channels will simply
move up by 1kHz, a change that will hardly be noticed;
except perhaps on receivers with push-button tuning.
The long-wave frequencies are unchanged with 15
channels being allocated for broadcasting in Region 1
only as at present. There are some alterations, with
the UK being awarded 227kHz as well as 200kHz
though both frequencies will have to be shared with
other countries.

Many European stations will only move by 1kHz
and it is probable that the average listener would
not even notice the introduction of the new plan but
for the decision of the BBC to reorganise its radio
programmes on the same date. The changes in Radios
1, 2, 3 and 4 listed elsewhere in this issue have really
very little to do with the Geneva plan.

Station Listings

So far as I know, the only published list is the one
attached to the Geneva Plan itself which is very
expensive and beyond the reach of the majority of us.
Parts of this list have been reproduced in some radio
club bulletins. In any case this list is of limited value
as it refers to authorised frequencies and occupants.
How many of these will actually be on the air on
November 23rd is another matter altogether. Several
countries have published a list of their intentions and
no doubt the 1979 edition of the World Radio and TV
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Handbook, when it appears early in the new year, will
only mention those stations actually in service. In the
meantime there may be a lot of uncertainty.

The New Plan and DXing

What effect will the new plan have on medium wave
DXing in the UK? Asiatic DX will certainly become
more difficult as stations in that continent will, or
should now be on European channels. A loop will not
be of great help as a lot of the European QRM will
be roughly in the same direction as the DX. African
DX should not be affected so badly as a loop will be
of value in this case. The interesting area will be
Region 2 which covers North, Central and South
America and the Caribbean. Stations in Region 2 are
not affected by the Geneva Plan but QRM from other
parts of the world will change.

Region 2

The majority of broadcasters in Region 2 are on
frequencies which are multiples of 10kHz. This means
that there are some frequencies which are in use
in all three regions. These are 540, 630, 720, 810, 900,
990, 1080, 1170, 1260, 1350, 1440 and 1530. This is
not very different from the current position but the
change may be sufficient in marginal cases to make
difficult DX either impossible or alternatively a little
easier. Stations such as CBT Grand Fails in Newfound-
land on 540, WTIC Hartford on 1080 and WCKY Cin-
cinatti on 1520 may become rarities. Some stations
that are easy to log at the moment will become
difficult and even WINS on 1010 may be harder to
hear as it will be only 2kHz away from European
QRM.

As a result of the different channel spacing in
Region 2 there are a number of places in the band
where maximum separation from Geneva Plan
channels occurs. The frequencies come in pairs and
start with 580 and 590kHz where the ‘“nearest” Euro-
pean is 4kHz away, then to 670kHz and 680kHz, 760
and 770, 850 and 860 and so on up the band. In Europe
these are the DX slots in the band. Finally, there is
a major change at the h.f. end of the band above
1540kHz where the spacing in Europe at the moment
is 8kHz. 1570kHz will be 4kHz away from QRM instead
of sharing a European channel and 1580kHz should
become reasonably clear of QRM.

The Geneva Plan will add a new dimension to m.w.
DXing not only in the UK but throughout the world
though it may be some time before its effects are
fully apparent. One can be certain of one thing; the
medium waves, the oldest DX band, will remain as
attractive and as challenging as ever.

Loops and Portable Receivers

From Liskeard in Cornwall comes a long letter
from K. Lewis who uses a 36in loop with a Grundig
305 Transistor receiver, following the method outlined
in this column in May 1978. “The receiver is placed on
a shelf inside the loop and orientated so that the null
of the ferrite rod aerial coincides with the null of the
loop. The whole system is mounted so as to enable
simultaneous rotation of receiver and loop in one
simple operation.” Mr Lewis goes on to say that the
loop does not have a coupling winding or feeder cable
as there is no direct metallic connection of any sort
between the loop and receiver. The portable’s own
ferrite rod aerial picks up signals from the loop as

68

well as from the station and a considerable improve-
ment in signal strength is the result. Stations logged
with this rig between 0230 and 0330 during July and
August included CKVO Clarenville on 710kHz and
CJYQ St John’s on 930 both in Newfoundland, WINS
1010 in New York and CFRB in Toronto also on 1010,
Radio Margarita Venezuela 1020 and WQXR in New
York on 1560. An unidentified US broadcast on 1020
would almost certainly be the famous KDKA in
Pittsburgh.

A number of readers have written to me about
problems they encounter when trying to use a loop
with a portable and nearly all of these problems arise
from a misunderstanding of the principles invoelved,
probably the result of the terminology used. The
“null” of a loop is really a shorthand way of saying
that there are two directions from which a loop does
not pick up any signal. If the loop is positioned so that
a “null” points towards an unwanted station it will
no longer be heard. Very useful provided that the
receiver is not picking up this unwanted station from
a second aerial such as the internal ferrite rod aerial
that is standard with portable receivers. A loop
should only be connected to a receiver that does not
have its own aerial. You can easily check this. Dis-
connect the loop and if the receiver still picks up
stations then it must have its own internal aerial.
In answer to Martin Liezers—remove the ferrite rod
aerial from the back of your DX160, it is not part of
the receiver.

A large number of portable type receivers are in
use today. Some are quite complicated and expensive
and they perform very well indeed on the short waves
but to quote F. R. C. Fowle of Somerset West in Cape
Province. “I have a Barlow Wadley which seems to
be remarkably immune to any add-on aid to recep-
tion” and this certainly applies to the loop aerial. A
ferrite rod aerial is of course equivalent to a mini-
loop, but wunfortunately the pick-up is not great
enough for DXing. If the receiver is mounted at the
centre of a loop in such a way that the ferrite rod
and loop nulis coincide then the two can be rotated
together and an unwanted station will then be capable
of being nulled out. No need for a direct connection
between the two. The wanted signal picked up the
loop is reradiated and picked up by the receiver’s
aerial, the whole system operating like an amplifier
without power supplies. One of the few examples of
getting something for nothing! Although having a
touch of the Heath Robinson about it this procedure
does enable useful DX to be heard on a portable
receiver. The alternative is to purchase a communi-
cations receiver or to become discouraged before even
sampling the thrills of m.w. DXing.

DX Clubs

David Pristupa writes from Saskatoon in Canada to
say that he can receive only North American m.w.
stations from his QTH and he invites any DXer who
might be in his area to look him up at 3437 Ortona
Street, Saskatoon, Canada 57TM 3R9. I suggest David
that you join one of the two North American DX
Clubs that specialise in m.w. DXing. These are the
International Radio Club of America (IRCA), PO Box
26254, San Francisco, CA 94126 and the National
Radio Club (NRC), Box 99, Cambridge, Massachusetts
02138 USA.

The domestic log published by the NRC is referred
to by S. Donnelly of Adlington. This booklet lists all
medium wave stations in Canada and the United
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States in frequency order and gives the callsign,
power, address and other information about them.
This listing is for the North American specialist and
it can be obtained by non-members of the NRC from
the address given above.

DX

Reception conditions during the summer were very
good this year and several readers had a go at Middle
East DXing during Ramadan, which incidentally is
an annual event occurring approximately 10 days
earlier each year, by our calendar. David Sidebottom
of Fleetwood has a Realistic DX160 and a 33ft long
wire and he logged 10 North Americans between 0100
and 0400 with this rig, including WLAM Lewiston
Maine on 1470 and WITS Boston on 1510. David would
like to know how the new Yaesu Musen FRG-7 com-
pares with the Realistic DX160 on the medium waves.
Can anyone help? Replies should go direct to David
at 7 Bristol Avenue, Larkholme Estate, Fleetwood
FY7 8JQ. Bob Bell of Blyth (FRG-7 and loop) reports
hearing two stations on 737 which would be Israel
and Iran, Qatar on 952 and two Arab stations on 820.
Iran is on 820 and Egypt and Morocco are on 818kHz.

Some really excellent North American DX comes
from Derek Taylor of Preston who used his FRG-7
and loop during the month of August to pull in WBBM
Chicago on 780, CJVA Caraquet NB on 810, WOAI
San Antonio Texas on 1200, CKIM Baie Vert New-
foundland on 1240, WEVD New York on 1330, WDEA
Ellsworth Maine on 1370 and WEGP Presque Isle
Maine on 1390. Derek gives a word of warning about
WEVD which is multilingual and can be heard in
Hebrew at times though the identification on the
hour is in English.

A log of long-wave DX comes from Andrew Rogers
of Bristol who used a Vega Spidola with internal
aerial to log Minsk on 281kHz at 1958, Algeria in
French and Arabic on 251 at 2300 and Brasov
Romania on 155 at 2150. Are there any more long-
wave DXers around?

SHORT WAVE BROADCASTS
by Charles Molloy G8BUS

Loops on the Short Waves

DXers who have a medium wave loop often wonder
if it is possible to use one on the short waves. The
answer unfortunately is no. Ionospheric scattering
becomes significant as frequency increases and as a
result the directional properties of the loop gradually
disappear as one tunes above 2MHz. The question is
raised again by K. Lewis of Cambourne who asks if
it is possible to use any kind of loop on the 120m
tropical band. A difficult question to answer as there
is so little DX to be heard on this band but at a guess
I would think that a loop would still give some results
even if it is only to reduce local static.
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Several years ago I built a 3turn 28in box loop
to investigate this problem and I was able to tune
the loop between 2MHz and 6MHz using a variable
capacitor of about 300pF. During the daytime I could
null out MSF (Standard Frequency station at Ted-
dington) on 2-5MHz and SMHz and the directional
effect was still apparent on some stations on the 49m
band. After dark MSF could still be nulled out on
both frequencies but DX on the 90m band could not.
I interpreted the above to mean that the loop would
work on the ground wave and short-range sky wave
but was no use on long-range signals above 2MHz.
There is no sharp dividing line as the null just
broadens out as frequency increases.

There is incidentally, a ferrite material called F16
which is effective up to 12MHz. Rods made of this
material are available such as item FRD in the Ambit
catalogue, which is a rod 8in long and 3in in diameter,
and it could be a useful item for the experimenter.
Some receivers use a ferrite rod aerial instead of
a whip for short wave reception and it would be
interesting to hear from any DXer who has one. Try
rotating the receiver to see if the aerial has directional
properties.

120 Metre Band

120 metres (2300 to 2499kHz) is one of three bands
reserved for local broadcasting in the tropics where
the noise level due to thunderstorms makes reception
difficult on the medium waves. The other two tropical
bands are 90 metres (3200 to 3400) and 60 metres
(4750 to 5060kHz). Of the three, 120m is by far the
most difficult for DXing and there are probably only
a few DXers around who have heard anything on it.
At first sight this may seem surprising as propagation
should be similar to that on the medium waves i.e.
a path of darkness between transmitter and receiver
before reception is possible. Unfortunately, 120m is
used by commercial stations outside the tropics and
the consequent high level of telegraph QRM makes
reception rather difficult. Harmonics from m.w.
stations are another problem and it is not unknown
for BBC Radio 1 to be heard on 2428kHz which is
twice 1214 (247m).

What are the chances of hearing the 500 watt
Falkland Island broadcasting station on 2385kHz asks
Martin Liezers. This station is on the air until 0200
on weekdays, but the chances of hearing it are not
very good as a combination of low power and high
QRM is not encouraging; but it is possible. If Argen-
tina is coming in well on the medium waves then it
might be worthwhile trying 2385. As far as I know
it has never been heard in the UK. Stations that have
been logged on 120m are Gwelo Rhodesia on 2336
and 2425, Galei Zahal (Israeli Army) on 2442 and in
the winter Fuzhou in China on 2430kHz.

Commercial Stations

A number of readers including Andrew Belsey and
M. A. Carter have enquired about transmissions that
mention circuit or receiver adjustment. These are not
broadcasting stations. They are commercial radio
links which often transmit recordings with this sort
of announcement while their engineers set up the
circuit. It is illegal in the UK to listen to these trans-
missions without a licence and details of them can-
not be included in this column.
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Readers’ Letters

Ian McLean (Port Glasgow) wants to know how
many International Reply Coupons he should send
to each different country to cover the cost of a reply
to a reception report. A single IRC is exchangeable
in any country that is a member of the UPU for
stamps sufficient for a reply by sea mail. DXers
usually send two IRCs for a reply by air mail. IRCs
do not seem to be acceptable in some countries,
mainly in Latin America.

Joseph Pritchard (Nottingham) has made a crystal
set using Denco coils, a diode and an old tuning
capacitor from a scrap receiver. When connected to
a 50ft outdoor aerial it produced earphone signals
from the 49m, 41m, 31m and 25m bands. Reception
was improved by the addition of a length of wire
from the earth terminal of the crystal set to the bed
frame! When the output for the earphones was put
through a 3-transistor audio amplifier it gave loud-
speaker reception of a number of stations including
Radio Canada International on the 25m band.

A home-made receiver made out of two integrated
circuits, a ZN414 and LM780N pulled in Radio Canada
International for Derwyn Williams who lives in
Maesteg in Glamorgan. The frequency announced
over the air was 6195kHz and he is puzzled by this
as RCI is not listed on that channel. The station
Derwyn heard is the CBC relay at Daventry in the
UK. The trend these days among international broad-
casters is to use relay stations near to their target
area rather than rely on the uncertainties of propa-
gation over long distances. Radio Japan, for example,
has recently been doing tests from the Mediterranean
area and if they do open a relay station there it will
enable them to be heard well in Europe during the
peak listening period in the evening. Direct reception
from Japan is best in the morning.

DX

An old Pye receiver, a PR40 preselector and a 100ft
wire in the loft brought some interesting DX to Ian
McLean (Port Glasgow) who reports hearing Radio
Nigeria on 4950kHz at 2300; Voice of Greece on 9565
at 1928, Radio Havana on 17865 at 2112. S. L. Fass
(Edgware) has a Yaesu transreceiver type FT901D
with an up-converter for short-wave listening. With
this rig he managed to pull in Radio New Zealand on
15130kHz at 0645 through heavy QRM. Martin Liezers
(Newport) has picked up the English transmission
from Radio Uganda on 15325 at 0330 which is intended
for North America. Also logged were TWR Guam on
17855 at midnight in English and Radio Reloj Con-
tinente (Venezuela) on 5030 at 0400.

Harmonics are in the news again with a report
from Harold Brodribb of St. Leonards-on-Sea of the
BBC Arabic Service on 29475kHz in the 10m amateur
band which is three times 9825, the latter also coming
in with a good signal. The receiver is an AR88 with
a loft dipole. Goff Curtis reports again from South
Harrow with reception of the BBC Eastern Relay
(Masirah Island) on 15130 which is on this frequency
from 0700 to 0800 and again from 0900 to 1500. Gear
in use is an Eddystone 740 and a 20ft Windom aerial.
Other DX heard was the BBC Caribbean relay on 17745
at 2000, Tanzania 15435 at 1845, BBC Ascension Island
15260 at 2000, KTWR Guam on 17855 in Chinesé at
2300 and Cameroons on 4850kHz at 2200.
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by Ron Ham BRS15744

I've said it before and I will say it again, the v.h.f.s
are full of surprises. This one occurred on August 28th
when a severe ionospheric disturbance, lasting most
of the day, closed parts of the h.f. bands. The after-
noon aurora, which upset the 2m band, caught us all
on the hop because there was no previous solar radio
noise to warn us. In fact, we observers of the radio
sun had nothing at all to report during August.

Henry Hatch, G2CBB, reported on BBC World Radio
Club, that the disturbance began around 0400 and
Clif Ranft, Guildford, Surrey, told me that he
recorded two SCNAs (Sudden Cosmic Noise Absorb-
tion) at 30MHz during the morning of the 25th, and
one at 1623 on the 27th. Despite overcast skies, Cmdr
Henry Hatfield, Sevenoaks, observed the sun with his
spectrohelioscope on the 27th. He saw three sunspots
with an ‘““‘active” plage coming around the east limb
and thinks that this caused the event.

Aurora

Although Barry Ainsworth, G4GPW, Lancing,
Sussex heard a French station calling GM via aurora
at 0815, Charlie Newton, G2FKZ, London reports that
the main auroral activity began around 1300 and
lasted for about three hours. The Oxford University
Radio Club, GM30OUR/P worked 14 countries on 2m
during the event. Much of the following day’s repeater
conversations were about the aurora and the strong
signals heard and worked from Germany, Scandinavia
and all of the UK.

At 1345, Roy Bannister, G4GPX, Lancing, Sussex
worked GI. He phoned Alan Baker, G4GNX, New-
haven, Sussex who rapidly devoured his dinner, raced
to his shack, and made c.w. contacts with GM3OUR/P,
whose auroral signal was very strong in the south,
PAOSGL, and, after three years of trying, worked GD,
his 17th country on 2m. Alan found that c.w. was the
best mode and although signals were on a general
beam heading between 350 and 70 degrees, the best
direction was 30 degrees. He also heard a GW working
EA and another calling a station in the USSR.

Dave Cox, G80OPR, Andover, Hants worked
GM5MIJI/P at 58A and John Branegan, GMS8O0XQ,
Saline, Fife, who missed the August event, fook part
in another aurora during the afternoon of September
9th when he heard tone-A signals from the 2m
beacons, GB3GI, GB3LER, GB3GM, and GB3VHF
among a host of amateur stations from LA, a few
from G and an EIL

Solar Activity

This later aurora was not unexpected because John
Smith, Rudgwick, Sussex, Henry Hatfield and myself
recorded solar radio noise between Septernber 3rd
and 10th, the strongest on 5th and 6th, and, on the
5th, Henry saw plenty of plages and filaments on the
sun’s disc and counted 22 sunspots, mainly in two
large groups.
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10m Band

Harold Goble, G4FDQ, Lancing, Sussex worked
VKOQAS5 in Mawson, Antartica at 1310 on September
5th and noticed the very high noise level, which often
happens on 10m when the sun is “active”. On the
3rd, Harold worked two stations in the Channel
Islands and commented about the short skip condi-
tions. At 1747 on the 4th he had a 59 contact with
ST2SA in Khartoum. Harold Brodribb, St. Leonards-
on-Sea, Sussex, using a loft-mounted inverted V aerial
into his AR88 is delighted with the aerial’s perform-
ance on 10m. Between the 7th and 10th he heard
strong signals from stations in Europe, Russia, South
America and South Africa. At 0948 on the 16th very
strong signals from Japan pounded in and G4GNX
worked one for the first time on 10m.

Sporadic-E

The 1978 sporadic-E season, which really began on
May 1st, ended with a big opening around noon on
August 26th when, between 0715 and 1140, Ian Ren-
nison, Horsham, Sussex received Band I television
pictures from Austria, Hungary, Italy, Portugal, Scan-
dinavia and the USSR. Like myself, Ian received
pictures from Norway and Spain during sporadic-E
disturbances on August 22nd and 23rd.

Clive Atlowe, Blofield, Norwich heard -several
Polish f.m. stations on the 23rd and on the 26th he
received signals for about 1!2 hours on Ch. E2 from
Rhodesia. Up in Glasgow, Frank Luman watched
pictures from Dublin, Hungary and Spain on the 25th
and 26th. From Pretoria, South Africa, our reader
Tan Roberts writes “I have been DXing on the v.h.f.
bands for about one year now, using a 4-element
horizontally polarised Yagi (40-70MHz) and a wide
band TV pre-amplifier.” During August, Ian, whose
main interest is DXTV, received various weak video
signals around 45MHz and both BBC and French TV
sound on 41:5 and 41-25MHz respectively. On Sep-
tember 1st (spring day in the Southern hemisphere),
the MUF on the North/South fransequatorial path
went up to 55MHz and Ian heard signals from the
Cyprus beacon, 5B4CY, on 50:-5MHz, which may be
a “first” for South Africa. His main receiver is a
National Panasonic RF8000, and he is delighted with
its f.m./a.m./s.s.b./c.w. capability on the v.h.f. bands
between 20-230MHz, plus the normal short-wave
coverage up to 30MHz.

Tropospheric

The atmospheric pressure between August 20th and
September 4th was above 30-0in in southern England
and conditions were right for some v.h.f. DX. While
holidaying in north Wales, Roy Patrick, whose home
is in Mackworth, Derby, took his National receiver
678 feet up on the Great Arms and heard f.m. signals
from Manx Radio, RTE, Down Town Radio, Belfast,
and Radios Blackburn, Merseyside, Manchester,
Sheffeld and Stoke-on-Trent, between 88 and 97MHz.
During the evenings of August 21st Alan Baker heard
signals on all 2m repeaters from R1 to R7 and 9 and
worked F2PI, FElDWG and FILT on c.w. and Graham
Kent, GBHVD, St. Leonards-on-Sea, worked a German
station on 2m s.s.b.

John Branegan was listening on 2m in Lancashire
and heard West Country stations on August 24th and
GMs on the 25th. Back in Saline on the 28th he
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observed a sudden lift on 70cm. Around this time,
Dave Cox, using a Trio TR-7010 into a QQV06-40, 80
watts to a 6-element gquad worked all G prefixes in
6 hours and 20 minutes, G, GB, GD, GJ, GM, GW and
GU by tropo, and GI at 1404 via aurora.

During the RSGB 2m portable contest on Septem-
ber 3rd, Alan Baker worked DB6KH, 8 French
stations, 4 GWs, 3 HB9s, 4 ONs and a PAO, and up
north, John Branegan heard several GW stations. The
pressure went high again on the 8th, and, as it fluc-
tuated between 30-0in and 30-4in over several days,
v.h.f. conditions were good. On the 9th, G4GNX
assisted Erie Arnold, GBOUK, Hove, Sussex, to erect
his new 2m X10 aerial and rotor on a 30ft pole atop
a roof 20ft a.gl. Imagine their delight when they
switched on at 1930 and heard signals through both
French and UK repeaters R3 to 7 and worked G8PNA
in Buckinghamshire via the Hampshire repeater
GB3SN. During the evening of the 13th, I heard GW
stations working through GB3LO, Belgian stations
through GB3PO and GB3SN, and I am told that
EAITA worked G.

At 1400 on the 17th, Alan Baker heard a G station
on holiday in Torquay and using 1 watt from a hand-
held transceiver, working through the French
repeater, FZ3VHB on R7, which was very strong in
Brighton, as was the Paris repeater on R6. Alan was
alerted to this particular opening by Johm Cooper,
G8NGO, Cowfold, Sussex, when he heard HBY stations
calling G.

Microwaves

The two Erns, Downer, GBGKV and Hoare, G8BDJ,
were on Chanctonbury Ring, Sussex as usual for the
fourth leg of the RSGB’s 10GHz Cumulative contest
on August 27th. Although conditions were poor in
the morning they both worked F6DLA/P and in the
afternoon, when conditions improved, they both
worked F1BQ/P, F3LP/P, G3JVL and G8DIC.

Readers’ Specials

Congratulations to David Wakefield, Worthing, who
has been promoted to Corporal in 45F Squadron of
the ATC, passed his RAE and is now polishing his
Morse ready for that G4 call. Congratulations also to
Roy Hills, of the Brighton Club, who now sports the
call G4HLH.

The Scottish VHF and Short Wave DXers club is
going well, members, Don Bassnett, John Cowan and
Frank Luman have received v.h.f. signals from almost
every couniry in Europe and TV pictures, in good
colour, from Finland, Iceland, Italy, Ireland, Norway
and Sweden. The Club hopes to expand its member-
ship into Cumbria, Northumbria and N. Ireland.
Readers in those areas who are interested, drop me
a line, and I will pass it on.

OSCAR

Although John Branegan spent half of August on
a working holiday in Lancashire he took his portable
OSCAR rig with him and writes “I had a great time
as'a G8 particularly on 8J, despite very small simple
aerials fixed on my camera tripod”. Back in Saline
he worked W4AXR, Florida on September 2nd and
VE3BNA, Ottawa on the 3rd via OSCAR mode 7B and
8J respectively.
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burn is eliminated by reducing the current to about 1/50th of the norm. It will pL9Z 0-50{EHI0 0-60|PCH2000-80 | UBL21 #-75|5Z4GT 8-75/6L18  0-60{20P4  1-10
perform equally well with new, old, or even badly pitted points and is not DY86/878'22 Etg% g;s ;Ctm 0-80 Hgg 84 o-gz gﬁg; s:: 20??;0 8_5,: ggtg.GT ;:g
. . . a 4 0 . . 3
dependent upon the dwell time of the contact b_re§kers for recharging the system. DyBoz 9 33IE 300 Pngg ?,.-5,3 ucrgg O SANE oToleG ©.eslzsZaG 070
Sparkrite incorporates a short circuit protected inverter which eliminates the E88 CC/01 EL41 0-80|PCL8E 070/ UCHS1 0-60|6AK5 055 6SA7 0-5530C15 1:00
problems ot SCR lock on and, therefore, eliminates the possibility of blowing the 1.30|EL81  1-05|PCL30S/85 ¢ 0-75/6AK8 0-3016SG7 0-75(30C17 1-10
transistors or the SCR. {Most capacitive discharge ignitions are not compietely E180CC 1-30[EL82 0-60 0-75UF41 0-80{6AL5 0-40/6SJ7 _0-70130C18 see
foolproof in this respect}. The circuit incorporates a voltage reguiated dutput for E}go%c g-gs Etgé g-g: ;Dsoo 2-25| UF80 o-zs gﬁhssn ?gg .'J(;GTo-gg ;)(;28051 o
greatly improved cold starting. The circuit includes built in static timing light, 2 : . FL200 1-3§| UESS 0-40 -€0 i :
systems function light, and security changeover switch. All kits fit vehicles with Eﬁéscw%:g: Etg? :_z: ;S? g:"l.s) Htgl ;_‘:’Ig 2&“85 3;;; hz,%:'ll%:’l? 38;32 }gz
coil/distributor ignition up to 8 cylinders. EBQ, 2.“ EL95 o.;: PL82  0-50'UM80 060 sAgswz.aos,Q-, 0-75/30FL14 =~00
B8C33 1-00{EL504 0 6AQ5 -85/6V6GT 0-75/30L15 -80
T.HE KIT COMPRISES EVERYT'-."NG NE,E_DED EBF80 ©-50 EL802 1-50f 6AS6 0-80/6X4 0-6030L17 1-00
Qle pressed epoxy coated case. Ready drilled, aluminium extruded base and heat EBF83 @-50/EL822 3-00 AT6 0 -75/6X5GT 0-55130P12 1-00
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed EBF89 345: Emgg gz: gﬁus o-g g\z(GG gg: gg:ﬂa :l‘lg
transformer and components, cables, connectors, P.C.B., nuts, bolts and siticon i : i V6 0- 4 . '
grease. Fult instructions to assemble kit neg. or pos. earth and fully iustrated Eggg; g:gz Emg} ggg :%4 ?jgg 3;2“5’ ::55 5AX4GT_ 9'33'(1“'2 gzg ggt&é’.‘r;}g
installation instructions. . . . ECCa3 1-15)EM87 1-00|PL508 1-30, VR105/30 6AX5GT 7V4 0-80{35W4 060
NQTE—_\Iehncles with current impulse tachometers (Smiths code on dial RV1) ECGCa4 0-45/EY51 045/ PL509 325 1-00|9D2 9-60/35Z4GT 0-T0
will require a tachometer pulse sfave unit. Price £3.35 inc. VAT. post & packing. ECC85 0-50|EY81 0-45/PL802 2-80) VR150/30 6B7 0-759D6 0-75(50C5 0
ECC86 1-25 EY36/87 0-55 PLL8O 1-80 1-25(6BA6  0-40/10! 0-60{50CD6G1- 20
ECC83 6-60{EY38 0-55 PY33 0-60)X66 0-75|6BE6  0-50{10F18 ©-60/75 1
ECC189 0-80|EZ80 0-45] 0-60|X61M 1-50{6BG6G 1-00/10P13 0-60(75C1  0-80
ECF80 9-58|Ez81  0-60 PY81/800 Z800U 3-00{6BJ6 -40{11E2 11-00:76 0-30
- ECF82 #-45/GY501 0-90 0-55(Z801U 3-50)6BQTA 12A6 0-60[78 0-75
' O B L & e O TA baolsarr BooisAT] 0.aseAz 720
& 3 i 0-95 i . 3 ‘60|6BR7  2- 2A 0-55/85 .
Electronics Design Associates, Dept. PW12 ECH35 1-50|GZ34 2-00|PY88 0-65/1L4  0-30(6BW7 1-00/12AUT 0-50/723A/B11-00
82 Bath Street, Walsall, WS13DE. Phone: (9) 61479] ECH42 0-85/GZA7 2-50 PY500 1-35(1R5  0:55i6C4  0-40/12AV6 0 70/803 600
ECH81 0-45(KT66 4-00(PY859 5-75{1S4 0-40!6C6 0-55(12AX7 §-50/805 18-00
Name — — B ECHa4 0-95|KT88 575 PY801 0-60{1S5  0-40|6CH6 3-00/12BA6 0-501807  1-00
b ECL8O0 0-60/MH4  1-00/QQV03-10 |1T4 0-40(6CLe 0-75[12BE6 9-60i813 10-50
Address ECL82 0-55/ML6  1-00 2:5011U4  0-60|6CY5 0-90112BM7 0-60/8208 11-00
e B A P e ECLE3 1-20 0A2 0-55/QQV03-12 [1X2B 1-10|6D6 0-5012C8  0-55:832A 450
ECL85 ©-65/0B2 8-60 2- D21 ©0-55[{6EAB _ 0-80[12E1 _ 4-25.866A 2-80
oo 220052 W - A : s [ e ECL86 ©0-55{ PABC80 QQV05-40A |2K25 11-00]6F6G B 0-90(12(5GT 0 40/931A 600,
Phone your order with Access or Barclaycard EF37A 1-50 040 14 2  0-80/6F8G 0-75/12K7GT0-60/954  0-50
. Send SAE if brochure oply required. EF30 2-90|PC85 0-50) QV03-122-00(3A4 0-88[6F12  0-883/12K8GT 070955 o-50
Inc VAT and PP QUANTITY REQ'D. EF40 ©0-70 PC86 0-85(SC1/4004-00|3D6 0-40| 6F14  0-60/12Q7GT0-50/956 050
- I entlose chequelPQ's for EF41  0-751 PC83__ 0-75/SC1/6004-00/3D21 20-00| 6F15 _ 0-30'125C7 055957 090
¥ KT €14-95 POSTAGE: £1-£2 20p; £2-£3 30p; £3-£5 40p;]
£ £5-£10 60p; over £10 fre'e, mlnimun'| order £1, ' Co LO MOR fg;?.\?r(
TACHS PULSE SLAVE UNIT £3.35 Ch-——N—M#__ R ?ﬂ':;;'et‘heii‘:‘"":::e’: VALVES AND (ELECTRONICS) LTD.
eque No.
Please state polarity pos. or neg. earth vary for each delivery, TT;RAhNSISeTOI}_S |7° Goldhawk Rd" London w’lz
Access or Barclaycard No. . ) so we reserve the right foer ez’al‘;:; ';rqlun;'&f Tel. 01-743 0899
to change prices for tors, etc.; retail Open Monday to Friday
' new stock when un- 749 3934, trade and 9-12.30, 1.30-5.30 p.m.’
| avoidable. expart 743 0899. g DRLD g p.m.
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Meet us at
BREADBOARD 78

Stand B.8. Nov. 2]-25.

If you have bought before from Electrovalue, you will know just
how large and varied our stocks are., For those who have yet to
] kpow, we are publishing a series of five ads. month by month to
give up-to-date information and prices on the most important items
we carry. These ads. will appear in stepped rotation in five journais—
BY DETACHING AND SAVING THESE PAGES, YOU WILL
BUILD UP A VALUABLE COMPREHENSIVE AND UP-TO-
DATE MONEY SAVING CATALOGUE.

.Cs/Opto/Displays

INTEGRATED CIRCUITS | 4022 83p | TAAT6IA 49p
TTL 7400 series 4023 i9p TAA861A 47p
7400 14p | 4024 90p | TAA865A 58p
7401 14p | 4025 19p | TAA276]1A 70p
7402 14p | 4026 1-75 | TAA4761A i-04
7403 14p | 4027 s8p | TBAI20S &7p
7404 1sp | 4028 95p | TBA400 1-84
7405 14p | 4029 1-23 | TBA88O 97p
7407 22p | 4030 54p | TBASIO 97p
7408 18p | 404i 84p | TBAB0 97p
7409 18p | 4042 80p | TBBO747A &2p
7410 l4p | 4043 93p | TBBI458B 62p
7413 22p | 4044 93p | TCAIOS 1-25
7414 60p | 4046 1-28 | TCA3IIA 53p
7420 14p | 4049 48p | TCA335A 65p
7430 14p | 4050 48p | TCA345A 1-16
7440 i4p | 4060 1-33 | TCA780 315
7442 54p | 4069 19p | TCA965 1-23
7443 &0p | 4070 19p | UAAI70 1-60
7444 &0p | 407! 19p | UAAISC 1-60
7447 70p | 4072 19p
7450 14p | 408} i9p | QPTO-ELECTRONIC
7451 14p 4082 i9p Photosensitive diodes
7453 i4p | 4510 128 | BPW3R2 2-64
7454 14p | 4511 1-36 | BPW33 4-32
7460 ip | 4514 3.30 | BPW34 1-98
7470 24p | 4516 .37 | BPX48 3-93
7472 24p | 4518 1-25 | BPX&3 2-09
;ﬁ;i 23p | 4520 1-25 BPX91 2-70
23p | 4543 1-30
7475 45p | 4583 128 | 2N omA 240
7476 32p SC20-4V x 80mA 315
7480 4lp 1.C.s of alternative manufacture (@ 1KW/m?)
7482 élp may be supplied o a
7483 58p 09C 42p Photo sensitive transistors
7485 Tdp | 709C14 4p | 8PX8I 79p
7486 27p | 723C5 52p | BPY6i/2 3-69
7490 40p | 723Cl4 52p | BPYSI/3 3-86
7491 7lp | 741C5 45p | BPY62/2 89p
7492 46p | 741C8 27p | BPY62/3 28p
;133 22.: 741Cl4 40p | BPICI 85p
p 748C8 45p Li i
7495 57p | 7107 13-60M | mEnsosgendent resistor
7496 63p | 7805 999 | Light emitting diodes
74100 73p | 7812 2% LD30A red 19p
74104 40p | 7815 99p | LD35A yellow 23p
74107 27p | 7905 1-65 LD37A green 23p
74121 27p 7912 1-65 LD41A red * 195
74123 5lp | 7915 1-65 LD52C red*h 42p
74141 54p CA3130 99p LD55A yellow * 26p
74151 60p | CA3140 40p | | D56C yeuow*h 42p
74154 1-07 | LM30IAN 30p | LDS7A * 26p
74190 94p LM308N 60p 1.D57 green *} 42p
74191 94p | LM380N 9% | code * 5-Immdianot 2-9mm
74192 94p | LM3900N 99D | code & extra-bright
74193 94p | NE555V 32p =
NE556A 75p LD242 IR 2p
CMOS (Ail buffered and | SO4IE 2-69 | LD261IR = 94p
protected types) S041P i-15 LD461 0-1” mat'x 23p
4000 19p SO42E 3-45 LD468 8 x LD461 2-40
4001 19p S042P i-30 LD47] green 0- l”” 32p
4002 19p S566B 4-57 LD48§ yellow 0-1 32p
4886 96p SAJi31 2-38 LD488 8 x LD481 2-40
4007 19p | SAJi4 200 | Panel mounti
4008 80p | SAJ205 400 | (oo ngs 3p
4009 54p | SAJM4I0 105 | Smali for 2-9mm 3p
4010 54p | SAS201A 2-08 .
2- LED<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>