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T.T.L. 74 1.C's By TEXAS, NATIONAL,

I.LT.T., FAIRCHILD Etc

306 ST. PAUL'S ROAD,

HIGHBURY CORNER, LONDON, N.1

TELEPHONE 01-226 1489

Easy access to Highbury via Victoria Line (London Transport) British Raii
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AAld4  10p BA148 16p | BC168C 15p BC545B  13p BFi25 45p | BF337 35p | BYx94 8p | OCiT1 40p | TIP35C 280p | 2N1306 38p
AAZIT  30p BA154 12p | BCiesC 15p | BCs4C 44p BF127 S0p | BF363  60p Cii20 30p | OCgo0 op | TIP36A 350p | 2N1308  BOp
AC121  30p BA1s7 15 | BCIT1_ 12p | BCSS7T  13p BFi66  30p | BFS34  30p Ciié4  20p | oOmRP1z  Tep | TIPHA T0p | 2NITT{  22p
AC126  19p BA173  15p BCi72C 12p | BCv3s 80p BFI67 25p | BFWS8 20p | E100 42p Rig3e  150p | TIP41B TSp | 2N2219A 28p
Ci27  19p- | BA216  16p BC178A 16p | BCY7¢ 15p BFI73  25p BEX2e  30p E300 4Tp | TiPs  4sp | TIP4IC 80p | 2N2483  30p
AC127/01 25p BA318  16p BC182 10p | BCYH 20p BF179  35p BFX81 130p E430 1252 | pipgga 47p | TIP42A  80p | 2N2006  18p
ACi28  18p BAX13  5p BC1g2L 12p | poyre  1sp BF178C  40p BFX84  25p MJE340 485 | Tipjoc Ten | TIP42B  Bsp | 2N2007  20p
ACi51  25p | BAXi6 5p BCi83  10p | Bpioi  s5p BFi80  30p BFX85  30p MPSA06 280 | Tip3g  Ssp | TIP2es5 70p | 2N3053  20p
ACi53K 40p BB105A 35p BC183L 12p BDi23  160p BF181 Isp BFX87 25p OA10 40p TIP3DA  58p TIP3055 55D 2N3054  50p
Ci76  20p BB110 45p | BCi84 0B BF182  30p BFX88  25p 0A47  15p TiSso 25 2N3055  60p
BD124  85p TIP30B  &5p P
ACY17  35p BC107 10p BC184l.  12p BDi3i 36p BF183 30p BFY50 20p 0A90 6p TiP30C  #0p TISSt 25p 2N3438 50p
ACY2l  30p BClo8  10p | BCI186 249 | ppiza  39p BFi86  25p BFY51  20p OAgt 6p s INg14 sp | 2N3702  11p
AD149  60p | BC108C 15p BC205  14p EorlRG BFio4  {op BEYS2  20p QA2 8o | Tibola 3P | |Narss  t0p | 2N3703  f2p
AD161  40p BC103  10p BC212  11p BDiae  sn BF105  10p BFYoo  125p OC23  200p TP . IN4001 5 2N3704  11p
D162 BClosC 4p | BC212L 12p | BDI38 490 | Br1es 1o | BRIt 3 | ocos 1000 | Hoae gan | INeooz  sp | 2NI1OS  12p
A, | BGE M gEN ) BBM M omw m ) mbe m ) BB OB fhac &) M B oaae o
P B H D p 2N3T11 12,
amy Bb ) BGR me | sgu s PR 6| e s ) sher B OR kD | Tomome | M B | oo e
Aftis Zp | BClas  1m | BCHS 13 | BDISi b | brase 205 | boves 05 | OC43 e | Tipc aop | INASOE 6o | BNiio 'zcp
p BC146 P 2 5p 22, p Y95 P e I3 2N3819  25p
AFI17T  22p BC147  10p BC303  55p BDIs2  80p BF225  20p BT100A 80p e ) TiP33  i00p IN4OOT  Tp | oN3geE  9Sp
AFi18  50p BCi48  10p BC317  15p BD207  70p BF241  16p BU105  150p O TIP33A 145p IN4148  4p | DoN300s  45p
AF125  25p BC148C  14p BC323  60p BD233  50p BF244B  35p BUiB  T5p |, 0C7 B TiP33B  115p 1544 4p 2N4062  14p
AF139  35p a3C149  10p BC328  13p BD263  65p BF257 26p BU208 220p 0cC75 30p TIP33C 130p 2N45EA  S0p 2N4126  20p
AF233  45p 8C157  10p BC3is 12p BDY10 100p BF258 26p BY100  20p acst 30p TIP34  115p 2N687 15p 2N5061  35p
ASY26 40p | BCi58  1op BC547  12p BOY62/01 90p | BF25e 30p | Byi2s 15p | QCBID 25p | TIP34A 118p | 2NS20  20p | 2N5163  35p
BA114 8p | BCi59 10p | BCs5478 13p | BFi20  S0p | BF274  15p | BY127  18p 0C83  S0p | TiP34B 145p | 2N930  20p | 2N6027  50p
BAi21  $p BC167A 12p BC548  12p | BFi21  45p | BFag4  30p | BY133  22p OCsd  50p | TIP35 225p | ©2NT302  28p | 9sDos4  Sop
zﬁzl&l CA3080AQ  400p %ECIROLOY;WSC RESISTORS MULLARD POT CORES SKELSETON
) PRE-SET
Zeners TAA0 1509 FIv sos e | SPECIAL ?.t?.“s?/" ht  romrae " o0 L EL
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PLEASE NOTE ALL PRICES INCLUDE POSTAGE
AND V.A.T. AT 8 OR 124°, AS APPROPRIATE

INDUSTRIAL USERS AND SCHOOLS FOR PERSOHNAL CALLERS

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL
TYPES INCLUDING PHOTO-FLASH AND MOTOR START, TV TUNERS ALSO SOME HIGHLY TECHNICAL EQUIPMENT AND PARTS FOR

Manufacturers (Large and Small) we welcome your enquiries. Overseas Buyers/Agents etc. let us know your requirements.
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" Sparhritz mk3

Capacitive discharge
electronic ignition kit

Smoother running

Instant all-weather starting

Continual peak performance

Longer coil/battery/plug life

Improved acceleration/top speeds
* Optimum fuel consumption

Sparkrite Mk, 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. 1t can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completely
éliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, elimirates the possibifity of
blowing the transistors or the SCR. (Most capacitive discharge lgnitions
are not compietely foolproof in this respect}. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
dritied base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from Sparkrite" ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a security device. inciudes:
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting

{fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service —
‘phone {0922} 33008.
PRICES INCLUDE VAT, POST AND PACKING.

IMPROVE PERFORMANCE & ECONOMY NOW

Note—Vehicles with current Impulse tachometers (Smiths code on dial
RV1) will require a tachometer pulse slave unit. £3-35inc. V.A.T. p&p.

E.D.A, 82 BATH STREET, WALSALL, WS1 3DE.

Electronics Design Associates, Dept., P.W.1
82 Bath Street, Walsall, WS1 3DE. Phone: {0922) 33652

Name .......
' Address

’
o0
Mk. 2 DIY Ass, Kit@ £11.80 ——3TTYRegy,

1 enclose cheque/PO’s

for £

Cheque No.

Mk. 2 Ready Built Negative Earth @ £14.97

Mk. 2 Ready Built Positive Earth @ £14.97

ignition Changeover switches @ £4.30

—— e
R.P.M. Limit systems in above units @ £2.42 Send SAE if brochure

should be
1 half way up

the wall!

Fidelity Fast-

enings are the

newest, smartest

way to place your

speakers where

they belong — on the -

wall. Almost undetectable when fitted they are

easily adjustable and allow your speaker system to

be placed in the best possible acoustical position,

where .they stay due to the rubber friction

mounting. Fidelity Fastenings take a weight of up

to 50 1bs and your speakers are easily lifted off for

dusting and redecorating.

Available from all good Audio and Hi-Fi shops and

stores at £5.49. Look for the red and black box.

If you have any difficulties in obtaining y our Fidelity
Fastenings, write for details of your nearest stockists to:

The Ridgeway, Iver, Buckinghamshire,
Tel: (0753) 654222.

‘ only required.
I N D T .

A
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Your career
in Electronics?

Enrol in the BNR & E School and you'll have an entertaining and
fascinating 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 for the CITY AND GUILDS EXAMS
(Technicians' Certificates); the Grad. Brit. LE.R. Exam; the
RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R.T.E.B.
Servicing Certificates; etc. Also courses in Television; Transis-
tors; 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 specialising in electronics
subjects only. Fullest details will be gladly sent without any
obligation.

r-----------------
BRITISH NATIONAL RADIO & ELECTRONICS

= SCHOOL, wD13 =
I P.O. Box 156, Jersey, Channel Islands. l
B NAME |
I ADDRESS I
| |

— (Block caps please)
L-----------------

Practical Wireless, January 1978
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200 WATTDISCO SYSTEM

L=

SNl S
llllm"mﬂ"

(1)

UD 150 Cardioid

£9_95 extra

with system only

TWIN T‘!ABLE CONSQLE
with PRE-AMP, and
POWER OUTPUT STAGES

{2) & (3) PAIR 100 WATT L'SPEAKERS
including 12" UNIT

Terms:

(Total £22

*

*

*
*

‘Deposit
12 monthl7y Opayments £15-60
20)

Also available 100 WATT SYSTEM £]69°95

ALL RSC PRICES INCLUDE VAT
TD1 DISCO CONSOLE

Incorporating  twin' BSR type
turntables and Sonotone or Acos
Cartridges with diamond styli.
Separate Vol. controls for each
turntable. Also MONITORING
FACILITIES, plus Treble and
Bass Controls, Separate Input

DISCOMAJOR

POWER DISCO CONSOLE

with integral Power Amplifier.
TWIN FULL SIZE GARRARD
turntables with cueing device.
CARTRIDGES with Diamond Styli.

3 SEPARATE YOLUME CONTROLS for ‘mike' with vol. control.
for each turntable and Mic. Black Vynide covered

FULL HEADPHONE Cabinet with id . £119°95
MONITORING FACILITIES OrDep £16:49 & 18 'tntly pymts,
CONSOLE COMPLETE WITH LID £6:75 (Total £137-99) Carr. £3-50.

£40-00 and

TDZS STEREO VERSION OF
£125'00

rms DE OSIT £20 and 18
fortnightly payments £6-8
Total £144:02) Carr. £3

Carr. £4:75

DISCOMAJOR/100 TWIN TURNTABLE POWER CONSOLE £139-95

Twin Full size BSR turntables. Sonotone or Acos Cartridges with Carr. £3°50

Diamond Styln Facilities as TDI Console but with built-in 100 watt Power Ampllﬁer
- complete with lid, Terms: Deposit £19-95 a,

18 fortnightly payments £7-70 (Total £158- 55)

DISCOMAJOR/200£159- 95 Carr. £4:00

200 watt version of above,
Terms: Dep. £29-95 and 18
fortnightly payments £8-60
(Total £184-75)

RSC PHANTOM 50 COMBO AMP. £69'95

Rating 50 watts. 3 inputs, 2 vol controls— Carr. £1-50,
Bass. Treble Presence. Suitable for Lead or Rhythm Guitar, mic.,
Radio, Tape, etc. Inc. High Flux 12” 50w Speaker. Dep. £10- 95 & §
momhly paymenis £8-71 (Total £80-63).

TITAN 100W BASS BINS £99-95 *:

High quality 15” high flux Bass Unit and J104 Horn
Tweeter in folded horn enclosure providing amazing level
of sound output. Terms Dep. £14:95 and 8 fortnightly
payments, £5-58 (Total £115-39) Carr. £3-50,

value
£145

FANE HIGH POWER SPEAKERS

*POP 60 15 60w £25-95
Deposit £7-00 & 8 monthly
payments £2-87 (Total £29-94)

Power ratings R.M.S. Cont. 2 YRS GUARANTEE
*Gauss 14000 Imp 8-15 ohms. CARR FREE.

POP 33T 12” 33w £12:95 Dual cone.
*POP 50/2 i2” 50w £15-99 Deposic 7
for Pair £8-00 and 8 monthly payments £3-54 (Total £36-32)
*POP 75 12770vs £19-99 Gauss 17,000 lines. Deposit £5-00
and 8 monthly payments £2-38 (Total £24-04)

*POP 100 18" 100w £44-95

Deposit £10-00 & 8 monthly
payments £5- 17 (Total £51-386)

IOOW POWER (SLAVE) AMPLIFIER

Suitable for use with DISCO-Consoles. Also for
increasing output of lower-powered Amplifier.

Dep. £9-00 and 8 mthly pyts of
£6-05 (Total £57-40) Carr. £1-50 £49 95

100-- 100W MODEI. £69-95 Carr. £1-50

TITAN TA/SOA 50w AMPLIFIER

control. Bass, Treble & Presence Controls. 2
Vynide covered cab. with corner protectives. i
List price £60, Terms: Dep. £9
& 8 monthly payments £6-05,
(Totul £57-40) Carr, £1.

Matching Cabinets 1 > 127 £29-95,2 « 12" £49:95

TITAN TA/100A 100W AMPLIFIER
TWIN CHANNEL—4 INPUTS £69.95

(NORMAL OR BRIGHT)
A De-luxe professional unit with €arr.£1-50
many facilities. R.M.S. Rating. Matching
2 x 12" 120w Cabinet speaker £49-95 with
above only. Carr. £1°50

INTEREST REFUNDED on Credit Purchases settled in 3 mths
TITAN ‘ADD-ON’ HIGH FREQUENCY HORN UNITS

RSC TITAN GROUP/DISCO SPEAKERS GUAMNTEED
Carr. £1:20, under £18, over this add 6p per £1. 5Y
Stockist of Value RSC Price
T12/45 12" 45w £15:00  £11-95
LIGHTING |Ti2/60A 127 60w  £21-00 £13-95
by T12/100 127 100w £36-00  £25-95
PULSAR | T15/60 15" 60w £26-00  £16-99
* T15/70 15” 70w £28-00  £19-95
T15/100 157 100w £41:00  £29-95 Rdtmg RMS
GROUP | Ti18/100 18" 100w  £47-00 - £36-95  Imp 8-15 ohms
Equipment | CABINETS FOR ABOVE Heavy duty, finished in black
by Vynide avnth Vynaer fEr;)nlts, p]rgteztllgegcsorner pieces Various
t-out %
CARLSBRO §I!E‘EZS 2% 12 gllJGS 95. Low )I<)eposn Terms on orders over £20.
WAL, [
e TITAN TA/100C COMBO
FULL 100w R.M.S. Amp. incor-
porating a fabulous Fane
RANGE OF Crescendo 12” 100 watt spkr
SPEAKERS for really cs}uperlative results
y with Lead Guitar
FANE Carr. £5 £I I9.95
Or Dep £1795 & 18 f'tntly
%* payts £6:69 (Total £138:37)

MODEL TS2H MODEL T1H
Inc. Pair of highly sensitive Horns,  With single super efficient Horn,
Runge 3-15 kHz Imp 160, Use  Range 3-15 kHz, Imp 80). Use

with 8or 15002 x 12”0r 1 x 18" o1

I thh max 8Q 2 x 127 or single 15
18” Drive Unit for increased sound

r 18” 80) Drive Units, Maximum

FANE HIGH FREQUENCY HORNS ‘)’ SERIES
MODEL J44 Imp 8Q

|

MODEL J104 Imp 8Q
MODEL J73 Imp 8(2 Size approx 104” x 33"
Size approx. Size approx 73’ x 3” x X 74” Rating 50-70
347 x 3 ¥ x 37 64" Rating 50 watts watts Range 2-15 kHz
Rating 30-50 Range 2-20 kHz
watts Range
3.15kHz
Carr
£795 Free

clarity and projection. Rating nm lifier power output to be

100 watts,

FAL DISCO LIGHTING

Carr, Free

100 watts. .
Either model ‘27'95 Carr. 78p.  Comparable with units at twice SYSTEMS R C 5 REE £15.50
Terms: Dep £6/95 & 8 mihly pyts £3:13 (Total £3191) the cost, rom 868:95 W £11.75 § HIGH POWER
TYPES FOR VALVE KaDIOR & | lncl2 Spotbanks and bulbs ‘CROSS OVER’ (value £3:25
RSC MAINS TRANSFORMERS 135i%.ine ane L. S#OiEs & JINGLE MACHINES from £37.95 SUPPLIED WIT AlOVE)
OUTrUT TRANBFORMERS). As previously advertiued still avallable. ECHO CHAMBERS £ 95 1 'pedance or total impedance of 12*
| FILAMENT OR TRANGISTOR POWER PACK AUTO (STEP UP/STEP DOWN) H from 53 or 18” Drive units must not exceed
tl)f.,“.. f",“ l‘i:-l'y})oelfae‘ " “n e% ff; edg‘m_ i‘;‘ullg; TRANSPORMERS 0-110/120v,200- | COLUMN SPEAKERS from £29:95 unpedance of single horn or pair in
£2:80, 0-0-16v, Llu 2996, 0-12-uB-4uv. 2 £319, | 280-260v, 80w. 83:00: 150w, £520;: | GROUP DISCO SPKRS ;enes P]agJM , Single {731 o j104 !u&?Elct
onmomn TRANB 0-0-13v, ]iulB 03; 2 22861 | 250w, 28:8Y; 00w, £0:84. in CABINETS from £| |o95 oramplifier powerup 10 100 watts subjec
i $2.08; Oa £2°84; 0u 23-10; ¥n 884 to ubove and with HPX2R ‘Cross-over*
FYETTIOPITTS Barclaycard & \ MAIL ORDERS & EXPORT EXQUIRIES TO: —
New Branches at HANLEY TCTIRTIYTY Do oh s aamoting AUDIG HOUSE. BANGONNEE LANE, LEEDS, 15,
CARD NUMBER uccepted  Tel: 0532 5776 31,
and MAIL ORDEPS MUST NOT BE SENT TO SHOPS
RMS C.W.0. ©.0.D. under £3. POSTAGE 60p PER
WOLVERHAMPTON ORDHR OB 56 QUOTED. Thons or Weite fo. FRRE CATALOGUR |

N ALL DAY SATURDAYS (5 Day Week)
BRADFORD 10 North Parade (Closed Wed) Tel 25349
TON 23 Deansgate. (Closed Wed )
BIRMINGHAM 30/31 Greqt Wester:
Tef. 021-236 1279 (Cloaed Wed)
CARLISLE 8 Engllsh Street (Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq.. The Precint, Tel. 25983
DERBY 87 St. Peter's Street (Closed Wed.). Tel. 41361
DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043
DEWSBURY 8/11 Kingsway (Closed Tues.). Tel. 468058
DONCASTER 3 Queensgate, Waterdale Centre,
(Closed Thurs), Tel 63069
EDINBURGH 101 Lothian Rd, (Cl. Wed.). Tel. 229 9501
GLASGOW 326 Argyle St. (Ci'd Tues.). Tel, 248 4158

LIVERPOOL

to serious fire,

Allitems subject 1o availability.
Prices correct at 27.10.77 E. & O.E.

HANLEY Stoke-on-Trent, 44 Piccadilly
HULL 7 Whitefriargate (Closed Thurs.), Tel. 20505
LEICESTER 32 High Street (Closed Thurs ) Tel. 56420
LEEDS 5-7 County (Mecca) A(Acrlcade Briggat
TEMPORARILY INOPERATIVE due
LONDON 233 Edgware Road, W.2. (Closed Thurs.),
Tel, 723

MANCHESTER 60A Oldham Street (Closed Wed.).

MIDDLESBROUGH 103 Linthorpe Rd. Tel. 247086
(Closed Wed.) |
NEWCASTLE UPON TYNE 50 Gra!wev t.
(Closed Wed.). Tel. 2146¢

NOTTINGHAM 18/19A Market Street ]
PRESTON (Closed Thurs.). Tel. 48068 §
41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51979
SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.)
STOCKPORT {Closed Thura.). Tel, 20716
8 Little Underbank (Closed Thurs.). Tel. 480-0777
SUNDERLAND 5 Market Sq. (Closed Wad) Tel. 70573

WOLVERHAMPTON & Wulfrun W

(€rd Thurs) Tal 25612

Wed.). Tsl 458252,

1629

1. 236 2778
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SUPERSOUND 13 Hi-Fi MONO AMPLIFIER

A superb solid state audio ampli-
er. Brand new comiponents
throughout. 5 silicon tran-
sistors plus 2 power output
] transistors in push-pull.
Full wave rectification,
Output approx. 13
r.m.s. into 8
Frequency re-
sponse 12Hz 30KHz =
3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge, Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs.
escutcheon panel,
size 3” high Xx 6 wide X 7% deep. AC 200/250V.
PRICE £15-00. P. & P. £1-2

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general |
purposé¢ mono amplifier suitable

for Public Address system,
Disco, Guitar, Gram., etc. Features 3 mdmdually con-
trolied inputs (each mput has a separate 2 stage pre-
anip), Input 1-5mv into 47k. Input 2:5my into 47k,
(suitable for use with mic. or guitar etc.). Input 3
100mv into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls. AHl inputs plug into standard jack sockets on
front panel. Output socket on rear of chassis for an 8
ohm or 16 ohm speaker, Output in excess of 20 watts
R.M.S. Very attractively finished purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised alumtinium front escutcheon. For ac mams
operation 200/240v. Size approx. 123” w.x5*h. X 73"d

Special introductory Price £28-00+£2-50 carr. & DKE.

D e
Mullard LP1159 RF-IF Module 470 kHz £2-25+
P.&P. 20p. Full spec. and connection details supplied,
Pye VHF/FM Tuner Head covering 88-108 M/Hz. 10+7
M/Hz LF. output. 7:8 Volt + carth. Supplied pre-
aligned, with full circuit diagram with precision-geared
FM ga_?_gpa%? 1’32335})r + 323Pf A.M. Tuning gang only

input and output plugs. Overall:

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V  Mains_ oper-
ated Solid State FM AM
Stereo Tuner. Covering
M.W. AM. 540-1605
KHZ VHF/FM 88-108

Bmlt-m Ferrite rod aerial
for Full AFC and
AGC on AM and FM.
» Stereo  Beacon Lamp
Built in Pre-amps with variable output

Indicator.

voltage adjustable by pre-set control. Max ofp Voltage
00m/v RMS into 20K. Simulated Teak finish cabinet.

Will match almost any amplifier. Size 82’w X 4"h X

94”d approx.

LIMITED NUMBER ONLY at £28-00 +£1-50P. & P.

Push Button Switch bank, 8 Buttons giving 16 S/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p ¢/o.
Overall size 57 X 24" x 1”. Supplied complete with
chrome finished switch buttons. 2 for £1-80+20pP.&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, ECCB83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p +- SAE (Free wnh parts). All parts soid separately.
ONLY £13-50 P. & P, £1-40, Also available ready
built and tested £18-00 P. & P. £1-40.

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

Size 113" X 144" X 14* 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, etc., and used with
or without baffle. Send S.A.E, for full details,

Only £8-40 each + p. & p. (one 90p, two £1 -10).
Now available in either 8” round version or 43”7 X 83"

STEREO DECODER

SIZE 2" X 3" x }” ready built. Pre-aligned and tested
for 9-16V neg. earth operation. Can be fitted to almost
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.

10 watts RMS 60H2-20KHZ £5-25 +
P &P, (one 65p. two 75D).

SPECIAL OFFER. 61" iong throw, roll surround,
ceramic magnet 8 ohm 10 watt speaker ch

HARVERSONIC SUPERSOUND
{0 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Xit. 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—instructions in-
cluded. Qutput stage for any speakers from 8 to IS
ohms, Compact design, all baris supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification cleariy
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
per_channel into 5 ohms. Frequency response

ﬂ: 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 35v. at 10 amp.
Overall Size 12"w. X 8"d. X 23"h.
Fully detailed 7 page construction manuaj and parts
list free with kit or send 25p plus large S.A E.
AMPLIFIER KIT .. 3-50P. &P 80p
(Magnetlc input components 33p extra)

OWER PACK KIT 5-50 P. & P. 95p

-CABINET be £5 S0 P. & P. 95p
SPECIAL OFFER—onIy £23 75 if all 3 items
ordered at oue time plus £1-25 p. & p
ull after sales service
Also avail. ready built and tested £31-25, P. & P. £1-50.

HARVERSONIC STEREO 4

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 & 5 pin din tape rec./play socket are mounted on
the printed circuit pancl, size aDprox. 9+* X 23* X 1”7
max. depth, Supplied brand new & tested, with knobs,
brushed anodised aluminium 2 way escutcheon (to aliow
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.

Specially suitable for Hi Fi. £3-95 + 75p P. & P. -

2” PLASTIC CONE HF TWEETER 4 ohm, £3-50 per
matched pair + 50p P. & P.

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 + £1-40P. & P.

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

HARVERSON SURPLUS CO. LTD.

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

A fars minuies from South Wimbdladon Tube Siation.

Open 9.30-5. 30 Monday to Friday. 9.30-5 Saturday. Closed Wednesday.

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

L s UN UNIT
fﬁe sc
i ,wm/ Fitting
W i ivee c18% |, ém* Qfgfs
ngr?;;colgzéfrf:gjn_’# Y t

TWIN

(‘esslamps)

BANK s LigHy

Flttlng £]o'35

Complete digital Clock Kits
TEAK OR PERSPEX CASE

NON ALARM £12-50
ALARM £15-50

FEATURES
@ 4 LED digits 4" high. Red.
@ 12 hour display with AM/PM
indication
@ Mains frequency accuracy
@ Easy to build: all components included
@ Beautiful real wood case or Perspex:

S e 5&5"{ ﬁ‘x 37 White, Black, Red, Blue, Green
sound tO nght 600 @ Flashes to indicate power cuts
' v NON-ALARM ALARM _
MASTER UNI WA;ZE PE A SPOT Complete kit inciuding case £12-50° :;’;?:;‘, Alarm Tone. Automatic Brightness
: lles ) Ready Built £14-50 9 minute Snooze. Simple Setting.
Shaaaee = lam Module kit exciuding case .. £9-50 Complete kit E\cigdlgg cfase g;zz
eady Buil e .
Ready Butit £10-00  podule kit excluding case .. £13:00
Ready Built £13-50
;:%’ﬁ!%fms AND TIMER FACILITY: Stopwatch use up to 9min §9secs extra 50p.
. LAINS wvT Seexer EXCELLENT VALUE NOVUS GUARANTEED
@ LCD gents watch. 5-function, Backllght Chrome case. Black strap £15- ?15
itti I .. £3-18
BANK UNIT B.C. Fitting E-SFI'tting @ 4 Function Calculator ‘

TYPEB3

{Less Lamps)

TWIN

megis so \ I m

100 WATT SPOT LAMPS

BLUE,
CLEAR

mgﬂjl Leng'}‘.

- O
Fnttmgil5 sn‘ Flttlng £]7'uu
[Send 20p for illustrated eaflet & price s

50362N Calender clock £

BANK 120/GHT

£15-70
ZBO PI1O

£15-70
V PROM Erazer £103:00 4 £5:00p. & p.

DISPLAYS: FND 500 4” LED £1-19 each: 6 for £6-48
NSB5430 4" red LED stick of 4 £4:32

CLOCK CHIPS: 50253N Alarm 12/24hr. 4/6 digit £5-67

5LTO2 +” green phosphor stick of 4 £5-40

MM 5385N_ 12hr, 4 digit Alarm £4-32

75
8 Decade Up/Down Counters 50395/6/7 £9-45
MICROPROCESSOR: 280 C.P.U. £22-68

02A UV Erazabie PROM. £11-35
102NA IK Static RAM £2:70
4KXI 16-pin Dyn. RAM £7-05

(less lamps)

RECHARGEABLE BATTERY SET Super Value £8-10

Includes: 4 AA (1:2v) Nickel Cadmium batteries (separately £1
3/6/9v switched Universal Mains Adaptor with 4
calculators (separately £3-78) pius battery holder.

ELECTRONIC DOORBELL. Warbling tone. Runs off PP3

08 each)
plug connector for most

£5-40

payment with order to:

BARON (P.W.)

§ wynwmascou
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DEPT PW THE CRESCENT WORSTHORNE,
BURNLEY. LANCS. Tel Burnley 20940

636

www americanradiohictorvy com


www.americanradiohistory.com

Build a microprocessor
electronic musical door chime
which can play 24 different tunes!

eamplete TG -GhIME Rz o ouly 15t 460 &TAT

Plays:

Greensleeves Cook House Door

God Save the Queen The Stars & Stripes’
Rule Britanma® Beethoven's Ode to Joy
Land of Hopeand Glory William Tell Qverture
Oh Come Ali Ye Faithful Soldier's Chorus
Oranges and Lernons Twinkle, Twinkle Little Star
Westminster Chimes* Great Gate of Kiev
Sailor's Hornplipe Marytand

Beethoven's “Fate Knocking” ‘Deutschland uber Ailes
The Matseillaise Bach

Mozart Colone!l Bogie
Wedding March The Lotrallie

*These tunes play longer if the push button s kept pressed

% Handsome purpose built ABS cabinet
x Easy to build and instail
% Uses Texas Instruments TMS1000 microcomputer
x Absolutely all parts supplied including |.C.socket
% Ready drilled and legended PCB included

% Comprehensive kit manual with full circuit details
% No previous microcomputer experience necessary

]
- FEAth ' % All programming permanently retained is on chip ROM
. : s % Can bebuiltinabout 3 hours!
¥ ’4?%“‘? 7o the faseinating % Runsoff 2 PP3type batteries.
wonlelof microcomputens, % Fully Guaranteed
»SmpommmmméwmdpMe o A
@ Qocileli ! 4: The Chroma-Chime is the world's first electronic musical
’ door chime which uses a pre-programmed microcomputer
r" e ) e e e e ! —' chip to generate tunes. Instead of boring old buzzes, dings or
To CHROMATRONICS, River Way, Harlow, Essex, UK, dongs, the Chroma-Chime will play one of its 24 well known
l I tunes from its memory using its tiny ‘brain’ to all the music,

synthesizing! Since everything is done by precise mathe-
matics, it cannot play the notes out of tune.

The unit has comprehensive built-in controls so thatyou
can not only select the ‘tune of the day’ but the volume,
tempo and envelope decay rate to change the sound
according to taste.

Not only visitors to the frontdoor will beamazed,if you
like you can connect an additional push buttonfora back

Please send DChroma—Chime Kits at £18-00 each ﬂ
I
I
- ﬂ door which plays a different tune!
I
I
I
|

including VAT and post and packing
PLEASE USE BLOCK CAPITALS

Name
Address

This kit has been carefully prepared so that practically
anyone capable of neat soldering will have complete success
in building it. The kit manual contains step by step construc-
tional details together with a fault finding guide, circuit
description, installation details and operational instructions
all well illustrated with numerous figures and diagrams.

or debit my ACCESS/BARCLAYCARD account No.

EEEEENEREEEREEE

Signature The CHROMA-CHIME is exclusively designed by

N.B. The CHROMA-CHIME is also available, fully l
' assembled, price £24-95inc VAT and postand packing. l

7-21 fordelivery. :
\PleaseaIlow 2 elayystior S ___l River Way, Harlow, Essex.

I
I
I
I
I
] I enclose cheque/PO value .
[
|
I
I

I AR S G  e—  —— GO eSS —— ——
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TYPE 'N'

TYPE ‘W’

HKAXXX HNXXXXXXX

8”
13”7

X x

TYPE ‘y*
TYPE '2

l TYPE ‘U’

8§ . ! .
*{.=sideto slde. W=Dback to front. O =top to bottom
Type 'U’" has removable bottom or back, type **'W*
removable front, type *'Y’* all-screwed construction,
type “Z" removable back + front.

2izy

27
o

g
o

5

TN

W N

Mo
=
3

>

XX XX %X xx

[

X 5 o Pri:: Base
ol :
e X HTx2n U ggn M50
3 17 % gl XN #tM0 gl
120 x girx 5, --£125 gob
W i gl X2 E135 gb
3 x -00
x 22

PANELS : ;
(18 :.w!.gs. -“:)ny &l

Z0 up to 3ff. o s6p

CHASSIS
WITH BASE

Plain Aluminium

.o £1-10 (165.w.0.)
. 58p (18s.w.g.)
&5p

H.L.SMITH &GO.LTD.

287-289 EDGWARE ROAD, LONDON W2 1BE
TELEPHONE: 01-723 5891 '

LOW PROFILE DIL SOCKETS. TIN
PLATED.

Prices Per 1 5 10 25
8PIn 10p 45p 85p £2°00
14 Pin 120 S55p £1-05 £2-50
16 Pin 13p 60p £1-15 £2-75
28 Pin 25p £1-20 £2-30 £5-50
40 Pin 40p £1-80 £3-50 £3-25
STANDARD PROFILE DOUBLE
SIDED DIL-SOCKETS.

14 Pin 14p 65p £1-25 £3-00
16 Pin 15p 70p £1:35 £3-25
Mounting Pads 10/Pack 50/Pack
TOS5 4 Hole . 9p 40p
TO184 Hole 9p 40p
CONVERTERS

TO99 TO DIL s5p £2:50
TO100TO DIL 55p £2-50
T092/98 TO TOS 9p 40p
TO18TO TOS 9p 40p
TO98 TOs05 % 40p
DIODE CRADLES 10p 45p

Larger range of transistor pads and
i lating bushes in catalog All prices
include V. A,T.

READY DRILLED BLACK ANODISED
HEAT SINKS

703 1@40p 5@ £1-80
TOG6 1@40p 5@ £1-80
TO3 x2 1@70p 5@ £3-20

HEAT SINK COOLERS FITTING TO 5.
NP204 1

1@814p 5@ 85p
NF205 1@12p 5@ 55p
NF207 1@13p 5@ 60p
NF209 1@15p 5@ 75p
INSULATING KITS. 5 WASHERS
10 BUSHES
Melinex Mica
TO3 @ 2BpiKit @ Jop/Kit

TO66 @ 25p/KIt @ 30p/Kit
Bush shank jength req:----205, -158, -125,
-05, 025 Please state req,
TRANSISTOR INSULATION
COVERS

T03 5@ 35p 10 @ 70p
TO5 5@ 15p 10 @ 25p
TO66 S@3%p 10@70p
POWER SOCKETS

TO3 1@14p 5 @ 65p
TOS6 1@ 16p 5@ 75p
TO220INSULATING KITS

5 Washer5Bushes

Mellnex 20p/KIt Mica 25p/Kit

Post and Packaging 15p kits/padsf/sockets/coolers. 45p for anodised heat sinks.

MOULDED ELECTRONIC COMPONENTS INT. LTD., 34D QUARRY HILL ROAD
TONBRIDGE, KENT. PHONE: 0732 365310

Fult lllustrated Catalogue .

From...

Send 30p For Post & Packing.

MOULDED ELECTRONIC
COMPONENTSINT.LTD.
34d QUARRY HILL ROAD,
TONBRIDGE

KENT

PHONE 0732365910
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5—240 Watts!

HY5

Preamplifier

HY30

15 Watts
into 8Q

HY50

25 Watts
into 80

HY120

60 Watts
into 8

HY200

120 Watts
into 8

HY400

240 Watts
into 4Q

POWER
SUPPLIES

LL.P. ELECTRONICS LTD.,  Feiridn

CROSSLAND HOUSE, NACKINGTON,
CANTERBURY, KENT, GT4 7AD.

The HY5 is a mono hybrid amplifier ideally suited for ali 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 HYS
is compatibie with al{ I.L.P, power ampliflers and power supplies. To ease construction and
mounting a P.C. connector is supplied with each pre-amplifier.
FEATURES: Complete pre-ampiifier in single pack—Multi-function equallzation—Low noise
—Low distortion—High overload—Two simply combined for stereo.
APPLICATIONS : Hi-Fi—Mixers—Disco—Guitar 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 1kH
QUTPUTS. Tape 100mV Main output 500mV R.M. S,

ACTIVE TONE CONTROLS. Treble + 12dB at 10kHz; Bass + at 100Hz.
DISTORTION. 0-1% at 1kHz. Signal/Noise Ratio 68dB
OVERLOAD. 38dB 0on Magnetic Pick-up. SUPPLY VOLTAGE 4 16-50V.
Price £5-22 + 65p VAT P&P free.

The HY30 is an exciting New kit from |.L.P. It features a virtually indestructible i.C. with short
circuit and thermal protection. The kit consists of 1.C., heatsink, P.C. board. 4 reslstors, 6
capacltors, mounting kit, together with easy to follow constructicn and operating instructions.
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date
technology available.

FEII\TURES: Compiete Kit—Low Distortion—Short, Open and Thermal Protecti Easy to
uild.

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

SPECIFICATIONS :

OUTPUT POWER 15W R.M.S. into 80 : DISTORTION 0-1% at 1-5W.

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

SUPPLY VOLTAGE + 18V.

Price £5-22 + 65p VAT P&P free.

The HY50 leads L. P s tota! mtegrahon approach to power amplifier design. The ampllfier
features an integral h with the ity 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
reliable and robust High Fidelity modules in the World.

FEATURES: Low Distortion—{ntegral Heatsink—Only flve connections—7 amp output tran-
sistors—No external components

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

OUTPUT POWER 25W RMS into 8@ LOAD IMPEDANCE 4-1602 DiSTORTION 0-04% at 25W

at 1kHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB.
SUPPLY VOLTAGE + 25V SIZE 105 50 25mm
Price £6:82 + 85p VAT P&P free

The HY120 is the baby of .L.P.'s new high power range. Designed to meet the most exacting
requirements Including load line and thermal protection this ampilfier sets a new standard In
modular design.

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

APPLICATIONS : Hi-Fi—High quality disco—Public address—Monltor amplifier—Guitar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500m

OUTPUT POWER 60W RMS into 8 LOAD IMPEDANCE 4-160 DISTORTION 0-04%; at 60W

1k
Sl%r:IIAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

32
SIZE 114 50 85mm
Price £15-84 + £1:27 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 si | ial—Public Address

SPECIFICATIONS
INPUT SENSITIVITY 500m
CUTPUT POWER 120W RMS into 82 LOAD IMPEDANCE 4-16Q DISTORTION 0-05% at 100W

at 1kHz,
:si:[‘tGS’{‘IAL/NO’SE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE

SIZE 114 50 85mm
Price £23-32 + £1-37 VAT P&P free.

The HY400 is I.L.P.'s “Big Daddy" of the range producing 240W into 4Q ! It has been designed
for high power disco address applications. Hf 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 famiiy to lead the market as a true high power hi-fidelity power modute.

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

APPLICATIONS: Public address—Disco—Power slave—Industrial

SPECIFICATIONS

OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-1602 DISTORTION 0-1% at 240W

- at 1kHz
S:IAGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

5V
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £32-17 + £2:57 VAT P&P free.

PSU36 suitable for two HY30's £5-22 plus 65p VAT. P/P free.
PSUS50 suitable for two HY50's £6:82 plus 85p VAT. P/P free,
PSU70 suitable for two HY120's £13-75 plus £1-10 VAT. P/P free.
PSU90 suitable for one HY200 £12-65 plus £1-01 VAT. P/P free.
PSU180 £23-10 + £1-85 VAT.

B1 £0-48 + £0-06 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON, GANTERBURY, KENT, CT4 7AD.

Total Purchase Price s -on
| Enclose Cheque 7 Postal Orders {1 Money Order [J
Piease debit my Access account ] Barclaycard account [}

Account number
Name and Address —

Signature

Practical Wireless, January 1978
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RETURN THYRISTORS
v IA

LYNX ELEGTRONIGS (LONDON) LTD | Fosr™™ [™ 8 s 2 s s o m 11
SERVICE 1., o3 Qv 08 2% 5 20 2 ¥
92 Broad Street, Chesham, Bucks. Tel. (02405) 75154 | ACCESS & 4% 040 060 0-50 045 0-87 o-sg 0.5 i
N ., 0 065 0-88 0-70 — 09 1-19 126 |80
P. & P. 30p—Overseas 90p-~Matching 20p per pair. BARCLAY- | 5¥0e £1-00, BTI07 £1-60, : .
VAT 8% except * which are 124%. Prices correct at 30 September [Price list 20p CARD £1:00, 2N 3525 £0-50 ¢ SIS IEICGY; Siovs K100, Bmig
970. WELCOME |
TRIACS —Plastic TO-220 Package Isolated Tab
4A 6'5A 8'5A 10A 15A
LINEAR L1.C.S | CLOCK CHIPS | OPTOELEC.- ). (b) b) ¢ b b, b
TTL 7400 SERIES 0 Vo | MMs3l4 375 | TRONICS so0v &7 g Fao i Py P (3 Do (o Pl
7400 016 7491AN 0-65 | 2L (50 | MMS3le  3.85 | DISPLAYS O O §00V0-96 0-99 .01 110 1.2 [-26 1.42 150 2.11 2-17
7401 016 | 7492 657 AAY-5-1224A Class 11 .B. Column (a) without internal trigger; (b) with internal trigger.
7402 0-16 7493 g-45 | NESSS 0-45 3-25 | 704 0-99
7403 0-16 | 7494  o0.85 | NES6S 2:00% | sav.saqord " | 707 0-99 CMOS PLASTIC A07BE 062
7404 0187495 0-67 | Neoor 2.00% s (2l 1% 400BE 020 | AOISBE 095 | o288t 0.5l
: : : . . ‘54 | 4029BE  1-10
7405  0-18|7496  0-82 | cAz045 0-85* 747 1-80 4002BE 020 | 40i7BE  1-00 : 4030BE  0.53
7408 0-18 74100 107 | cA3046 0.80» | 1:C; SOCKETS | 750 180 | MEMORIES 4006BE  0-05 | 4018BE  1-10 | 404IBE  0-80
7409 0-18[74107 035 | CA3130 0-90 | (3o o 13| LED. 4007BE 020 | 40I9BE 050 | 40428E  0-83
74121 034 Pl 0-14 | ORED  0-13 {2102A-6  3-60{ 4008BE 093 | 4020BE  I-12 | 4043BE  [-00
| 7410 016 MC1304P 16 PIN 0-15 | .2 GREEN 0-.20 | 2112A-4  4-75 | 4009BE 0-52 4021 BE 103 4044BE 0-94
7412 0-25 (74122 0-47 1-60% | 24PIN  0:45 | .2 CLEAR 0-10 | 6508 795 1 4010BE 052 | 4022BE 095 | 40468E |-32
7413 0.40| 74123  ©0-65 | MCI307P 40PIN  0-80 | TiL209  o-l0 | 2102 2:50 [ 4011BE 020 | 4023BE  0'20 | 4049BE  0-54
74141 078 1-5 2107 10-00 | 4012BE  0-20 | 4024BE  0-86 | 4050BE  0-54
7414 072 -¢a | Mci3op 2012 4-50 | 4013BE ‘50 £ . r
747 043|744 068 o 2503 850 |4014BE 1.0 | 403eBE 1.9 | 4evome  o.29
70 016|120 139 | mcissip 280 2602 259 L. Z 55 1 A4070BE 050
e e 718 092 | MC1a52 PROGRAMMING MANUAL | REGULATORS T —— foNlﬁ?-le?ym
i : ’ ' g 723 0-45
7430 016174175 094 | MCIISIP ONLY €350 Post free 7805 1-50 | HARDWARE FEATURES:
;::; :':80 74180 106 | e pseqp ;g}g :gg » éuﬁpcliied in kit form forslglg-assembly.
' -70 . . ull documentation supplied.
§ 7441AN 076 ;::g: f-:: MC 14961 SPECIAL OFFER SECTION 7818 1-50 : Includes printed cireuit board.
7442 0.65|74192  1-20 0-82* | NPN TO-3 POWER TRANsiS. | LM309K ~ 0-95 | % Full keyboard included. I
7445 0-90|74I93  1-35 [ SAS560 2:25 | TORS. Fully tested but unmarked | bM340-5 ,:;g £ A B Ry (eyboard, cassetce recarder & T.V.
7447AN 0-81 | 74194  1.20 | SAS570 225 f,‘"‘s‘{,"gﬁ,f“:,"i,f? f.,xczeop_:_ B:{CBE'S LM340.15 §-35 | * 1K X B Eprom monitor program.
7448 0-81 74196  1-64 | TAA3OO I-61 | \ 0% 0" 18307 Ta0 S mes 21 | LM340-18 1-35 | * Powerful 280 CPU. ]
7470 0-32 TAA3I0A 25 pcs £4; 50 pes £750; 1‘00 ;c:elst e | |6 |Ine. X 48 character display interface to standard,
7472 026 TAASS0 0. 39% | TO-18 NPN TRANSISTORS, Med. | SUPER SAVERS | é“nm,;’:;f:‘i:‘;\,',;,‘i;‘,; t0 2K x 8 Eprom.
7473 0-3¢| | INEAR TAAG11BI2 | ium voltage high gain. Similar to | SG305K =~ 0-95 % 4 O baard expansion facility for additional 16 lines /O
7474 0-32 1-25+ | BCIO7 / 8 9—unmarked. 25 pes | MCI3IOP 0-95 | 5 o0 expanupon to 64K % 8 memory : ’
7475 0-47 1.C.s TAAB6! 0-65 | £1:20: 100 pes £3-50. TIL209 010 | % Total expansion to 256 input ports and 256 output ports.
TBAS530 1-85% | TO-1 HARDWARE. Mica, washers, | /2 Clear 16d0- 10
7476 0-36|301A  0-40* solder tag, nuts, bolts. 50 sees £1, | MMS314 ~ 3-25 | SOFTWARE FEATURES
7480 0-55 307 056+ | TBASIOQ | RecTiFERS. DO.4  pACKAGE. | MMS3I6  3:85 | 37K x & 'Nasbug’ program in Eprom,
7482 075|380  0-90* 1:90% | 10A 50V 48p; 10A 00V 50p: 10A | FCS8000 * Provides 8 basic operator commands including single step.
4B 0321381 1-60% | 1onsee 2 09 | 200V &0p: 10A 400V T5p. Plesss | 3 Disle Dspl o}« Expandable softwara system via additlonal user programs
. ' specify Polarity, Stud Cathode or ' in Ram or Eproim.
A N 18013900 0-70% | TCA2705Q | Stud Anode. ldesl for power | GESO24 Cost £197-50 (Ex, VAT),
I90AN 049 | 709 027 1:95% | supplias, inverters etc. it Lsp 3.50 | Phone or write for details.

CATALOGUE/ORDER FORM

s

ﬁ) - 500+ Top quality Transis-

tors, 1.C's, Resistors, Capacitors, Plugs/
Sockets, Veroboard/cases, Indicators, Knobs,

Switchee, Wirs and Books at prices you can afford.

Name

Address

et an ACE R your slecue!

ACE MAILTRONIX LTD
Dept W Toatal Street

Fita
new tape head
and transform the
perforimance of ~
your tape

MEBNSLI'TH

THE MONGLITH SLROTRDNICE SO, ATH,

QUALITY
REEL TO REEL
AND CASSETTE TAPE HEADS

recorder

Please enclose
26p P&P with order

B24-RP stereo cassette glass/ferrite record/playback £9.84
B12--01 mono cass. playbk. £1.60 B24-Q1 stereo cass. playbk. £2.80
A28--06 stereo Btk cartridge £1.80 E12-—-09 stereo/moro cass. erase £1.80

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321

Full Catalogue 26p

Wakefield, W.Yorkshire WFI 5JR

For Semi-Conductors

including
Small Signal Transistors
Power Semi-conductors
TTL, CMOS, 1.Cs
Linear 1.Cs
Signal and Power Diodes
Lener Diodes
Magneto Resistors
Hall-effect devices
Magnetic Proximity Switches
Opto-electronic devices

ga )
ELECTROVA

TO MAKE THE BEST OF

For passive components

including
Plastic Film Capacitors
Electrolytics
Semi-precision capacitors
Transformers
Pot Cores
R.M. Cores
Ring Cores, etc.

@a fo
ELECTROVA

THE PROJECTS YOU BUILD

The Open Door to Quality

It’s the Electrovalue Catalogue No. 8 (4th edition .
black and white cover) with completely up-dated

prices. 144 pages, well illustrated. 40p post free with

40p voucher usable on orders for £5 or more. Send

for yours now and order in confidence.

GOODS SENT POST FREE IN UK.

FOR C.W.O. ORDERS. Keenly competitive prices
plus ATTRACTIVE DISCOUNTS and only best
quality goods.

ELECTROVALUE LTD

(Dept. PW.[) 28 St. Jude’s Rd.,Engiefield Green,
Egham, Surrey TW20 OHB.
Phone: Egham 3603. Telex: 264475,

North—680 Burnage Lane, Burnage, Manchester.
Phone: (061) 432 5945.
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SAXON ENTERTAINMENTS LTD

SYSTEM 7000—GUARANTEED MODULES
FOR ALL DISCO/PA APPLICATIONS

POWER AMPLIFIER MODULES 30—240 WATTS

[ Ful(y tested & guaranteed.

W Full Sine Wave output.

[ | Dlstomon typically 0 2/

M 10 Transistors, 4 Dio

M Response 30HZ-30KHZ

M Fully short & opén circuit proof.

B Sensitivity suits most mixers.

M Built-insurge suppression & compensation,
M Twin D.C. & output fuses.

M Top-grade components throughout.

30 Watts rms 1 60 Watts rms | 120 Watts rms | 240W rms
SA308 SA604 SA608 SA1204 SA1208 SA2404
30W rms/ 60W rms/ 60W rms/ 120W rms/ 120W rms/ 240W rms/
8 chms 4ohms 8ohms 8ohms 8ohms 4ohms
£9-9! I £13-25 ' £14-25 £14-95 £21-00 £29-50

FI%\DIRVEEPRCSBUPPLIES FOR THE ABOVE MODULES—READY WIRED & FUSED ON GLASS

PM301 PMe01/4 | PM601/8 PM1201/4 PM1201/8 PM1202I4 PM1202/8| PM2404/1
For 1/2 For /2 For 1/2 For For 1 T2 Fo

SA308 i SA604 SA608 SA1204 SA1203 SA1204 SA1208 | SA2404
£10-90 £13-50 £13-50 £13-50 £13-50 £22-50 £22-50 £22-50
T T AT T

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade)
Mono or Stereo

B Ready to plug in & use
@ @ N M Automatic Mic override

o ME—FT——
ﬁaaaaeacaggg B Two tone panel

M Twin deck & mic &tape inputs
M Left/Right deck fader

The choice of the professional D.J.

Controls: ch volume, Bass, Treble, A/Fade Depth, Tape/oL/Deck R/Deck volumes, Bass,

W 20Mz-20kHz Nolse—77 dB
Treble, Master, Headphone voiume, Selector & On
Mono 18v £39-50 Mains £45-75  Stereo 18v £57'50  Mains £63-75

IN MODULAR FORM_AII you require is front panel (see below) knobs & sockets
etc. All electronics areassembled & tested.

I Speclfication as for complete mixer M All Potentiometers supplied & fitted
B Low cost do it yourself with step by step easy to follow instructions.
Mono £22'50 Stereo £33-50 Panel £3'95 Supply unit £9-50

SYSTEM 7000 LIGHTING CONTROL UNIT MK II (Four channel)
Has yourlight unitgot?
W 4,000 W handling

M Sequence facility

¥ Smart 2 tone panel

M Advanced IC circuitry
M Top grade components ONLY

W Integral dimmers
M Automatic audio level
OURS HAS|

Ty SRR ¥ | i

ke onleys%u;e?gleydge‘;igned unit £44'50
IN MODULAR FORM—THE QUADRAFECT £22-50
As with the mixers the Mk Il L.C. unit may be {Panel £2-95)

purchased in module form with all controls, requiring only a panel,
case & knobs etc. There are 13 simple connections
M 1-240w Audic B 8A RCA triacs M 0:5-20Hz Sequence WM Fully suppressed

T S 1§ S W TR

CUSTOM MIXER MODULES (Complete or in printed circuit form only)

Make your own mixer, mono or stereo, up to 2 channels, with full monltorlng facilities. and

provision for echosend/retu rnetc.

B !nputs for low and high 2 mic, ceramic & magnetic
cartridge etc.

W Up to 20 input modules per single mixing module

B Feed most types of amplifler—accepts all inputs

M Professional low noise circuitry 20 Hz-30kHz

B Infinitely adaptable—Extremely economical

COMPLETE MODULES with facia panel, | 0-5W headphone

Knobs & sockets, Monitor Buttons, Ready wired & tested circuit

B Full range bass/
treble controls

Il Noise—80dB

Mono input £8-95 Mono mixing stage £8-95
Stereo input £12-50 Stereo mixing stage £12-50

PRINTED CIRCUIT MOBULES With controls fitted, requires only sockets,
facia & knobs

Mono Input £5-95 Mono mixing stage £5-95
Stereo Input £9-50 Stereo mixing stage £9-50

Power supply for up to 20 channels—PPM18—£8:50.

SYSTEM 7000 SOUND-—LITE (3-CHANNEL)
IN COMPLETE OR MODULAR FORM
(Moduiar form iliustrated)

Ml Complete unit similar to Mk I} unit above
B Long established & proven design

B 3 Channels—100W per channel

M RCA 8A Triacs—Individual channef fuses
W 1-240 W Input—master audio level plus Bass/Middle/Treble

COMPLETE UNIT—Fully MODULAR FORM Facia & knobs stc.

cased with rear terminations—just Needs only 11 simpie connections

plug In & go
£26-75 £19-75 (Panel £2-95)

Practical Wireless, January 1978

COMPLETE DISCO SYSTEMS
WITH TWO YEAR GUARANTEE—LOW INTEREST CREDIT

CENTAUR 100W STEREO

with TWIN LOUDSPEAKERS, SOUND to LIGHT SEQUENCER PLUS DISPLAY.
£225 + £10 carr. (Dep. £28-80, 12 months at £21-38 or 24 months at £42-01)

SUPER CENTAUR 200 W STEREO

As above but with 200 WATTS OUTPUT & larger TWIN CABINETS.
£275 + £10 carr. (Deposit £32-80, 12 months at £29-39 or 24 months at£15-21)

GXL CENTAUR 200W STEREO

As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK LIGHTS,
DECKSTARTS & SUPERIOR DECKS.
£349 + £10 carr. (Deposit £42-72, 12 months at £36-58 or 24 months at £20-54).

FROM ONLY £16-05
DEPOSIT

W Cue Light + Send today for
Head Phone Free lliustrated
monitoring Leaflet on Saxon

M Mic & Tape Complete Discos
Inputs & Package PA

M Crossfade & Systems.
Override

M Logic Circuitry
Lightshow Al Equipment

M Complete and
ready to use

subject to a Two
Year Guarantee.

W Extremely
Rugged
construction Deliveries in the
B Twin BSR by our own
Decks vans.

50W MINI DISCO £139-50 + £5 carr. (Dep. £16-06, 12 months at £13-30 or 24 months at £746)
£080W) MINI DISCO £159-50 + £5 carr. (Dep. £22 65, 12 months at £14-73 or 24 months at

Two extremely compact mono syst: [ lete with loudsp s and leads.
M TWINBSR DECKS M HEADPHONEMONITORING M MICINPUT

100W PACKAGE P.A. £145 + £7'50 carr. with twnn loudspeakers and PIEZO HORNS
Dep. £19:70, 12 months at £13:70 or 24 months at £7- 7.

fo——
SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DiSCO QUOTATION
N T

SYSTEM 7000
MINOTAUR 100—All Purpose Wide Range Amplifier

M 100W rms -+ 1dB

M Standard 8 ohm output

W Twin mixed Inputs accept
a wide range of signals

W 30HZ-30KHZ + 2dB

W 23dB bass/treble

A four

input, high

power amplifier

which will deliver up

to 150 watts output. An
absolute must where multiple
mixing & power are required
M Four individually mixed Inputs

M Wide range bass/treble + master

An extremely compact and
versatile amplifler with
full protectlon and a clean,
attractive appearance.
ideal for all groups,
disco’s & clubs

= Vynide covered case
Fully shert proof

£49'50 B Superb value for money -
SAXON 150 HEAVY DUTY AMPLIFIER
el

STROBES & PROJECTORS (We stock the full Pluto
range) Send for details

SUPERSTROBE £22-50

W 2-3 Joules
B 80W Tube for long Infe
B Compact 4” x 4” x 4”
PRO-STROBE £37-50
M 6-8 Joules
B External trigger
B Long Life tube timer
circuit

150 WATT LIQUID
WHEEL
PROJECTOR

B Accepts all accessories
B C/w with wheel & motor

plate
W Sturdy steel construction
Remarkabie value—
Sold elsewhere at
£39-50 Our price

is only: £37,50

Condenser mics ECM77 600 ohm £15-00
ECM 81 Dual Impedance £14-85. Crown headphones £7-50
Heavy duty boomstand £14-50

ACCESSORIES

All prices subject to VAT @ 8% except SA303/PM301, mics. & headphones {12%)
Add 50p post & packing on all orders except where already show
Ordering: By Telephone —Access, Barclaycard or COD Ring (01) 684 6385/0098
By post —Send cheque or crossed P.O's or 60p
or send in your Access/Barclaycard NUMBER ONLY

327-333 Whitehorse Road, Croydon, Surrey CRO 2HS
24 House Ansafone service (01) 634 6385

11 UP TO 150 WATTS HANDLING.
LSl L L NO X-OVER REQUIRED £7-50 ea.

Exporters to 17 countries—enquiries welcomed
Ring Sue Abegg on (01) 684 6385 for U.K. trade enquiries
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CHINAGLIA DINO — ELECTRICAL AND ELECTRONIC TEST
EQUIPMENT MANUFACTURERS

PRESENT THE

DOLOMITI

20kQ/V a.c. and d.c.

A NEW HIGH SENSI-
TIVITY MULTIMETER
WITH ALL THE FEA-
TURES YOU WILL
EVER NEED

Accuracy: D.C. ranges, = 2:0%, A.C. & Q ranges = 2:5%.

39 ranges: dc V 0 150mV, 500mV, 1:5V, 5V, 15V, 50V, 150V 500V 1 5kV d.c.l,
. A, 5001A, SmA, 50mA 0- 5A SA c.V, 5§ V 150V
ODV 1 5kV; a.c.l, 5mA 50mA 0 5A 5A dB 10to+65!n6ranges

noosm 5kq, 50k0 500kﬂ 5M§) SOMQ pF 50kpF, 500kpF.

Aut \ tion and high current range fusing.

Scale mlrror and ﬂne polnter for accuracy of reading. Single knob main range

switching and all panel controis. C.E.I. "Class 1 movement with sprung jews!

beanngs Extended 92mm scale length for extra clarity. Compact ABS case 125
x 131 X 37mm. Weight 750g with batteries. Supplied complete with carrying

case fused leads, handbook and full 12-month guarantee. Optional 30kV d.c.

probe available.

Meter £45-90 incl. VAT (£1 P.& P.)
30kV Probe £ £12-85incl. VAT
For details of this and the many other exciting instruments in the Chinaglia range,

including multl-meters, component measuring, automotive and electronlc
Instruments please writa or telephone.

19 MULBERRY WALK . LONDON SW36DZ TEL: 01-352 1897

FANE NEVV “POP” RANGE SPEAKERS

Rec. Price

127 ‘POP* 40 45w £14.95
12" ‘POP* 50H 50w £16-99
12" ‘POP* 75 75w £22-95
15" ‘POP* 65 70w £25-95
15" ‘POP* 80 80w £29.95
18" ‘POP’ 100 100w £49-95
18” ‘POP’ 150 150w £55 00

SPECIALIST RANGE ... ;...
Each designed to produce the *lz” DISCO/80 80w Fltted large @ £28.95

individual sound requirement e 12” DISCO/100 100w w:::" £30-95
for its purpose. % Robust +el2” GUITAR/80L 80w £26-95

Fer Lead
Qut Alminium Chassis. e [27 GUITAR/B0B,, frirecfor @£27.95

@Linen Cone surround, ”

Extra strong six strut steel *|2 PA/BO 80w ge ﬁ‘r':ll pcl.:-':::sso;A £26-95
chassis with plunged win< 15" BASS/85 85w For :::‘ £39-95
dows on |57 models. 15” BASS/100 100w £42-00

HIGH FREQUENCY ]Ji04
ge:
HORNS 2KHz-1 KIS
Power; 50watt
144 R X with HPXR
) ange: 70 watt with
z-| 5K Hz HPX2R
Po':v;;(:zsROw with Imp: 8 ohms
|, 20w with HPXIR P £16.95
mp: 8 ohms
N . Range: | KHz-|8KHz P )
g';.e)(a';;:ixa,. £7 95 520/2 loOnwewn'.h RHPz)(l. Im:: Boov::r:s
3. 14 %15 price £59°95
2-SkHs 30kHz HIGH POWER “CROSS-OVERS”
Power: 50w HPXIR  (3:5KHz) £3 ,25
with HPX IR HPX2R (SKHz)
Imp: 8 ohms | d or total | d of Bass

Size approx: .""'I'

74" x 3" % 64" Drivers not to exceed 8Q. Otherwise

£II 75 use series Horns or attenuation pro-
Rec Prnce vided with HPXIR and HPX2R.

FANE SPEAKERS—SUPPLIED TO MOST LEADING U.K.
MANUFACTURERS OF GROUP & DISCO EQUIPMENT
2 years guarantee on speakers & Horns Rec. Prices INCLUDE VAT,
Distributors (Wholesale & Retail) Rec. prices shown correct at 30/10/77
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS

Manufacturers & Export enquiries to:—
FANE ACOUSTICS LTD, 286 BRADFORD ROAD, BATLEY, YORKS

You can work wonders with your free time.

There’s immense satisfaction in making
your own equipment. And you'll get excellent
results with Heathkit.

Every kit is absolutely complete down to
the last nut and bolt. The quality is the best.
And each kit has an easy to follow instruction
manual that explains exactly what to do at
each step.

So you enjoy assembling your kit and you
finish with first-class equipment every time.

That’s why Heathkit are so successful.
A**ld1 éhat s why the range is the biggest in the
wor

It's all in the new edition of the free Heathkit
catalogue. Everything from the simplest to the
most sophisticated. Alarms, dlgltal clocks,

testers, transceivers and lots more...even the
tools are there!

See for yourself. Send the coupon now.
NEW CATALOGUE
NEW TEST INSTRUMENTS

. NEW DIGITAL BATHROOM SCALES
NEW AMATEUR RADIO EQUIPMENT

NEWAUDIO SYSTEMS AND MANY OTHER NEW ITEMS
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rT—"he new Heathkit catalogue.()ut nowFREE. |
To:Heath (Gloucester) Ltd.,.Dept. PW1-8, Gloucester,
GL2 6EE. Please send me my Heathkit catalogue. l

I'enclose an llp stamp for postage. ;"

Name__
Address ——e

I Postcode .

Showrooms at 233 Tottenham Court Road, London (Phone 01-636 7349)-
and Bristol Road, Gloucester ( Phone Gloucester 29451).
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“ STRIKE YOUR OWN

UNIT ONE
Combined stereo pre-amp and active
tone control unit. Input sensitivity
50mV for 200mV out. 10-16V opera-
tion. Bass +15dB at 30Hz; Treble
+15dB at 10KHz; Balance control;
Volume control. For ceramic p.U.,
radio or tape inputs. WITH FREE
CONTROL PANEL FASCIA.

UNIT TWO

With controi facilities similar to UNIT
ONE but for magnetic cartridge input.
Input sensitivity—5mV for 200mV out
(can be varled) WITH FREE CON-
TROL PANEL FASCIA

CONTROL PANEL FASCIA FOR
UNITS ONE OR TWO

$S.100

Basic active stereo tone control module to

provide +£15db on hass at 30Hz and on£3 00
treble at 10KHz. °

SSs.101

Stereo pre-amp Suitable for ceramics, tape,
radio, etc. £2.75

S$S.102 4
Stereo pre-amp for mag, pick-ups £4-45
WHEN ORDERING

ALL PRICES QUOTED INCLUDE V.A.T. AND GOODS
ARE SENT POST FREE IN U.K, Owing to time between
sending our ad. to this journal and the time it appears.
Erices may be Subject to alteration without notice.

.&O.E.
Pay by Access or Barclaycard—Simply let us have your No.

Stirling Sound

37 VANGUARD. WAY, SHOEBURYNESS,
ESSEX . Telephone (03708) 5543
Shop—220-224 West Road, Westcliff-on-Sea,
Essex S0 9DF Phone Southend (0702) 351048
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£12.43
0-50p

BARGAIN WITh

Stirling Sound

M Britain’s most go-ahead module manufacturers

CHOOSE THE ITEMS YOU WANT AND BUY THEM THE STIRLING SOUND
BARGAIN WAY whether for a new system, to up-grade what you use now, to build
a disco or P.A. outfit, perhaps even a domestic intercom or any other device where an
amplifier could be used. Whatever it be, there’s a Stirling Sound power amp for it up
to 100 watts R.M.S. together with stereo tone control/pre-amps if required. Build
with Stirling Sound now! See what you save and hear how good it soundst

USER

AMPLIFIERS 3 to 100 WATTS R.M.S.
Ready assembled on P.C.Bs, tested and
guaranteed. Easy to connect. With instruc-
tions. Output ratings +=1dB.

¥ $8.103 Typically 3 watts R.M.S. using

14v/4 8, 1.C. amp. Input 100mV £2-8

$S.103-3 Stereo version of above, 2 I.:s.s o

-00

§8S.105 5 watts R.M.S. Into 32 using 13-5V,
Sensitivity—30mV. THD—0-3% 34" x 2" ;( 17
£3:95

$85.110 10 watts R.M.S. into 4Q using 24V.

Sensitivity—60mV, THD—0-3% 34" x 2" X 17
£4-65 -

. §8.12020 watts R.M.S, into 4Q using 34V.
Sensitivity—80mV. THD—0-3% 33" x 2" X
17, £5-15
§5.125 25 watts R.M.S. into 80 using 50V.

Sensitivity—140mV. Distortion—Less than .

0-05% into 8Q S/N better than 70dB. £7-25
$S.140 40 watts R.M.S, into 4% using 45V.
Sensitivity—300mV.  Distortion typically
0°1%. 57 x 33" x 1&". £6°50
$8S.160 64 watts R.M.S. into 40 using 50V.
Sensitlvity—350mV.  Distortion  typicaily
0-1%. 57 x 34" x 14" £8°50
$S.1100 100 watts R.M.S, into 4Q using
70V/2A. Input sensitivity—500mV. Distor-
tion at haif-power, typically 0-1%. 5" x 34"

x 137 £10°50
HS.160 Multi-finned heatsink for $8.140 or
S$8.160. £0-75p
HS.1100 Ditto for $S5.1100° £1:50

SATISFACTION
GUARANTEED

ALL GOODS SENT V.A.T. PAID
AND POST FREE IN UK.

MADE IN OUR OWN
ESSEX FACTORY AND
SOLD DIRECT TO THE

POWER UNITS

Every unlt is tested under working conditions
before despatch, and guaranteed. All units
except $S.312include a stabilised low voltage
take off point (13-15V) for pre-amp, tone
control units etc. Outputs quoted are minimal
unloaded ratings.

$8.312

12VAA £6°60
$85.318 T18V/1A £6-95
S$S.324 2VHA £7-65
$85.334 34V/2A £875
$S8.345 45V/2A £10-75
$85.350 50V/2A £11-75
$5.360 60V/2A £12-75
$8.370 70V/2A

£14-75

S$5.310/50 Stabilised power supply; variable
in output from 10V to 50V/2A and short-
circult protected £17-75

§S.300 Power stabilising unit variable from
10 to 50V/8A max. for adding to existing un-
stabilised supply units. £5-50

INFO. SHEETS—ihe new way to build a usefui Stirling Sound Catalogue. About 15 iAl size) are at present being

lanned and the first batch tell you about the modu

2ip for your free copies.

www americanradiohictorvy com

les you see here. Send

ARGE S.A.E. stamped for
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TTLs by TEXAS 74L's cmos OP. AMPS, { NES31V 140p 1Mlgzh:&ORYl.Cs MPSAS6 40p | 2N2007/A 25p | DIODES OA202 10P

7400  14p 7497 290p | 741500  30p | 4000 20p | CA3130 103p 708 40p EPROM 850p | MPSUOGS 72p | 2N2926RB 9 Y127 12p | INS14 4"
7401 14p | 74100 140p | 74LS02  30p | 4001 20p | CAS140 108p 733 sop [2102-2  RAM 216p | MPSUDS 785 2N29260@11: 0A47 9: IN9te - 7P
7402 16p | 74104 75p | 74LS04  30p | 4006 95p | CA3160 120p 781 25, 2107 RAM 864p | MPSUS5 80p | 2N3053  22p | OAS81 15p | IN4OQ1/2 6P
7403  16p | 74105 75p | 74L.S08  30p {4007 20p | LM301A  40p P [ 2112-2 RAM 470p | MPSU56 98p | 2N3054  65p | OASS 15p | IN4D03/4 7P
7404 24p | 74107 36p | 74LS10  32p | 4008 115p | LM318N 175p 747 75p | 8080A C.P.u. £10 | OC28 90p | 2N3055  65p [ OA80 9p | IN4005/7 8p
7405  25p | 74109  60p | 74LS13  55p | 4009 50p | LM324N 130p 748 40p | AY6-1013 UART 600p | OC35/6  90p | 2N3442 151p | OA91 9p | IN4148 4p
7406  40p | 74110 60p | 741520 32D 14010 60p | LM348BN 140p 776 216p | RO3-2513 ROM 8508 | OC71 32p | 2N3643  54p | OA9S 8p | INS40Y/3 15p
7407  40p | 74111 75p | 74LS22  34p 4011 20p | MC1458P 75p 3900 70p R20088 225p | 2N3644  54p | OA200  8p ' IN5404/7  20p
7408  22p | 74116 216p | 74LS27  45p | 4012 20p LOw PROFILE DIL R2010B 225p | 2N3702/3 Hp | oo —ravimiene
7408 22p | 74118 160p |74LS30 30p {4013 ssp |LINEARLC.s SOCKETS BY TEXAS TIP20A 50p|2N2704/5 14p | BRIDGE RECTIFIERS

#Eg“K 225p | 8 pin 12p  22pin  36p | TIP29C  62p | 2N3706/7 14p (1A 50V  25p , 4A 400V S6p
55

7411 26p | 74120 130p | 74LS55  45p 1 38p|140in  {3p |24 pin  40p | TIP30A 60p|2N3708/9 1dp ;1A 100V 27p | 8A 50V 96p
7412 25p | 74121 32p | 74LS73  &0p | 4016 AY-1-5050 250p | NES56 97p|16pin  1dp | 28pin  48p | TIP3OC 72p|2N3773  320p | 1A 400V 31p | 6A 100V 108p
7413 40p { 74122 §2p | 74LS74  60p 14017 100p | AY-3-8500 775p | NESG1B  450p [18pin  30p '40pin  80p | TIP31A  56p 2N3810  27p 2A 50V 40p | 6A 400V 120p
7414  85p | 74123 75p | 74LS75  75P | 4018 110p | AY-5-1315 750p | NE562B  450p TIP3IC 68p| 2N3820 - 50p | 2A 100V 4Sp | 10A 400V 270p
7416 40p | 74125 70p | 74LS83  120m | 4019 52p [ AY-5-1317A NES565 14gp | TRANSISTORS TIP32A 63p |2N3g23 70 [ A 200V 70p | 25A 400V 432p
7417 40p | 74126 6sp|74LSss tadp fe020  120p esop | NEces  200p | AC125/6 20p | BFis¢  13p | TiPa2C  mspl2N3sos  81p |34 SO0V E0p ) VAMG

7420 18p | 74128 82p | 741586  65p | 4021 115p | CA3028A 112p | NES67 180p | AGi27/8 20p | BF1a5  11p | TIP33A 97p | ZN3903/4 22p | 4A 100V S0p [ TAI00V 48p

CA3046 85p | RC4151N  432p | AC176  20p | BF196  17p | TIP33C 120p /8 22p

7422  28p | 74136 81p | 74LS93 80D | 4023 226 | CA3048  250p | SG3402N 275 | AC187/2 20p | BFiS7  18p | TIP34A 124p (2N4058  13p | TRIACS Plastic

7423 36p | 74141 85p | 74LS107 55p | 4024 80p | CA3053  75p | SN72710N 54p | AD149  60p | BF200  40p | TIP34C 160p [2N4060 ~ 19p J3A 400V  85p , 15A 400V 200n
7425  33p | 74142 300p | 74LS112 120p } 4025 220 | GA3065  200p | SN76003N 275p | AD161  45p | BF244B  34p | TIP35A 243p | 2N4123/4 22p | A 400V 107p | 1SA 500V 225p
T a3h | JheE Ygn]7aLst123 110pl402a  170n | CAS0S0E  97p ( SN2600s  280p | ADi62  48p | BF256B  6op , TIPSSC 280p|2N4I25/6 22D g, 500y 120p | 40430 TOBO

7427 40p | 74147 205p | 74LS138 140p | 4027 65p | CA3089E  250p | SNT6013N 175p | AF114/5 22p | BF257  34p | TIP3BA 297p | 2N4401/3 34D {10A 200V 140p | 130p
7428  40p | 74148 160p | 74L.S139 150D | 4028 98p | CA3090AQ 425p 76013ND 160p | AF116/7 22p | BF258  39p | TIMG6C 380p | 2N4427  97p P "40669 T0220
7430  18p | 74150 130p | 74LSi51 110p } 4029 120p | 1CLB038CC 400p | SN76018  230p | AF127  40p | BF259 480 | TipstA 70p | 2N¢871  £0p [ 10A 500V 160p 130p
7432 37p | 74151 81p | 74LS153 200p | 4030 55p | LM339N  175p 76023N 175p | AF13s  40p | BF337  32p | TIPMIC  gap |2NS179  75p
;23 43p | 74153  81p | 74L.S157 130p | 4033 250p | LM377N 200p ggg?gaNDmp AF238  48p | BFR39  34p { TIP42A 76p | 2N5245 40p | SCR-THYRISTORS

37p | 74154 160P | 74LS158 150p | 4034  240p | LM3BON  112p 710p | BC107/8 10p | BFR4O/1  34p 2N5296  58p [ BT1
7438 37p | 74155 97p | 7415160 180p { 4035 130p | LM38IN  190p | TCA940  200p | BC108/B 10p | BER7TY ~ 34p ”;3555 _g,:: 2N5401 62: c1oe°g .sz:':’m 1;3:
7440  18p | 74156 97p | 74LS161 180P | 4040 120p | LM38ON  160p | TAAGS1A 150p { BC109  10p | BER8O/1 34n | T(P305s gop ( *NS457/8 40p } MCRI0Y T092 p
7441 85p | 74157 97p | 74LS162 180p | 4042 80p [ LM391IN  120p | TBA120  07p | BC109C 11p | BFRS3 370 | TiS43 = dop |2N5459  40p | 2Nddad Plastic  200p
7442 75p | 74139 250p | 74LS163 180p 4043 100p|{ M252AA  850p | TBAG41B 300p[BCi47  9p | BEW10 900 | neoq; 5, |2N5460  65p|2NSO602  T082 40p
7443 120p | 741s0 100p | 74LS164 120p |4nds  100p | MC1310P 190p | TBASSI 225 |BCide  8p|BFXED 0P| ;ygge  43p|2N5435  45p2NS06s T092 45p
7444 120D | 74161 100p | T4LS165 2250 J40as  149p | MC1351P  110p | TBABGO  112p | BC157  11p | BEX30 =~ 34p | onoeig 225 | 2N6107T 700
Jads 108 | 74102 1o0m |74LS173 2300 4047  doop |MC14sSL 430p | TBAslo  125p [BC158/9 13p | BEXB4/S 30p | jngis 43p|2N602] 80P | OPTO.ELECTRONICS
7446 108p | 74163 100p | 74LS174 100D {4040 560 | MC14s6L 112p | TBAB20  100p | BC169C 15p { BFX8S/7 30p | 7Noss  qgp | 2N62¢7  200p o
7447 75p | 74164 120p | 74LS175 160p 57p | MC3340P 130p | TAAG21A 310p | BC172 1ip "BFYS0  22P | 5N3y3y,0 25p | 2NG254 140 ocp 71 130p | ORP 61 90p
Tar 3p|Iaiee 100 TALSTI Sven |90 ,iin|MC3so0P 160p | TDA2020 3sop |BC177  20m [@EYst  22p | SNUSHE 338 \onesse  70p [ QREMZ Jo | ZNGTH d8p
T B lTiie 1%0o7eai0 260p |40  Jrop|MCaiot  70p|ZNésk  tapiBCITE  17n | BEYS: 2| BNISRT 75| 3Ntes  gsp| ORP SO S0P JiEie  80g
M e e el AS ey R\ Nowl e e | geus, g B8RS aven e S WG| Lo

P -] P P Ld Y
7454 18p | 74172 7500 | 714C 4056 1350 | JOLTAGE REGULATORS — Fixed |BC184  14p | BSX19/20 20p | INITH 220 iantar 2008 | T1L507 S L 4
7480  18p | 74175 190p|74Co0  25p 4066  G5P | 1A -ve Tu220 | 1A —ve Toz20 |BCi87 320 | MJEaso  70p | SRR (OF 40360 43p 36p |0-2”Amber
7470 38p | 74174 120p [ 74C02  25p | 4067 4250 | "5V 7805 195p | 5v 7e05 180p |BC212  1ép | MJdzr  175p | ZUSTE  OUF 403612 43D ) 1) g0 #p 3
;‘gg gép 74175 87p | 74C04 27p | 4068 24p| 6V 7806 115p | 12V 7912 160p BC213 12p | MJ491  216p 2ND21BA 2 40409/10 _75p
7 p | 74176 130p | 74C08 27p | 4069 270} gv 7808 15p | 15V 7915 160p BC214 16p !4‘.%501 250p oNZat 5P | 40411 325p | DISPLAYS DRIVERS
474 37p | 74177 120p | 74C10 27p aspl o0 To00 s1sp | 24V 7824 160 BC451 40p | MJ2gss  130p 2219 22p | 40594 90p | 3016F  200p | 75491 84p
7475  43p [ 74180 120p | 74C14  90p | 4071 27p P | Heat Sink BC478  32p | MJE2955 130p | 2N2222  22p140505  97p | FNDS0O/507 | 75492 96p
7476 37p | 74181 324p | 74C42  110p | 4072 270 |15V 7815 M5p| q70,w  25p |BCY70  20p | MJ3001 250p 2N2369  15p | 40635 60p 130p | 9368 0p

20
7480  54p | 74182 150p |74C43 230 | 4073 30p 18V 7818 115p -umfue for BCY7t  24p | MJE3055 90p | 2N2484  32pi40636  140p | DL704  160p | 9370 200p
7481  108p | 74184 250p | 74C73 750 401? 172'09 24V 7824 185p T0220 53}3/2 1:29 mgg%ﬁ ::D gmgggsm gp 40673 58p | DL707R/
P P
7483 99p | 74188 990p | 74C85 200p | 4082 ug 0-1A <-ve T082 : 0-1A —ve T092 | BD135/6 54p | MPSAO06 37p { 2N2805/A 22‘;
p

G 9374
40841 85p 180p i TIL3t1  T700P
40872 85p | DL747R/G TiL32t  130p
40872 S0p 25

78105 70p | 5V 79105 80p |BD139 56p | MPSA12 62p | 2N2906/A 22p
7485 120D | 74191 120p |74C90  90p }40s8 120p | 8:28V 78L.62 70p BD140
7485  36p | 74192 100p |74Ce3  9op |14502  18op | 12Y 78L12 70p | 12V 79L12 80p | BDY56
7439 340D | 74193 100p | 74C107 125 | 14503  90p | 15V 78L15 0p | 15V 79L15 30p | BF11S VAT INCLUSIVE PRICES. Add 25p P&P—no other extras

7490  36p | 74194 160p | 74C151 280p | 14507  55p BFi67

Tao  80p | 14108 110p | 74Cia7 250p | 14508  aop | -MBOSK  1%0p | LMI2012 15061 BF170 MAIL : :

7492 SBp | 74195 100p | 74C160 155p | 14510  130n | PMIZSK  7OR 172Gk 150 |BFIT ORDER

7493 36p | 74187 130p |74C161 158p | 145711  160p BF178 ONLY ;

iR Elin Bl b oAy, e T, |80,
P P P 7 1 P
T Gpliase BRI TRl 1505 | TBMeTaC 14 | TLaso TosaTap | BFSIs _ 54 Sandhurst Road, London NW9  Tel. 01-204 4333 Tix 922800

0p | TIL322 130P

Speed up your precision work with BAT:":RIES
MINIATURE e

£29-99
PER PAIR

+ VAY %378
The wudern way of instaut 2-wuy communications: Suppited
with 3-core wire. Just plug into power socket. Ready for
use. Crystal clear communications from room to room.
Range i-mile on_the samé mains phase. On/off switch,

Volume control. Useful as inter-ofice intercom. between
affies and wareheise (1 srgers and in homes. T, & P 99p.

POWER EQUIPMENT
The NEW P2 SUPER DRILL

More powerful, specially designed for the
Electronic Design Engineer who needs a small, ow
voltage drill with high capacity. £16-50 pp 86p.

S2 DRILL STAND A robust, all metal stand with
ample throat dimensions. Will take both P1
and P2 Drills. £18:50 pp 106p.

SUPER 30 KIT 30 tools incl. Drill P1—
without stand. £19-39 pp £1.

P1 DRILL £9-67 pp 38p
St DRILL STAND £5-13 pp 38p

FLEXIBLE DRIVE SHAFT
£5-94 pp 34p

+ V.A.T. £1-60
Solve your communica-
tion problems with this
4-Station Transistor Intercom system (1 master and 3 Subs),
in robust plastic cabinets for desk or wall mounting. Call/
tali/listen from Master to Subs and Subs to Master. Ideally.
suitable for Business, Surgery, Schools, Hospitals and Office.
Operates on one 9V battery. Onfoff switch. Volume control.
Complete with 3 conuecting wires each 66ft. A Battery
and other accessorics. P& P 0O

ER?NSFORMTSSDIC NEW./ AMERICAN TYPE CRADLE
ontinuous a/c 12v.
LTS up B1p TELEPHONE AMPLIFIER
Variable speed ajc 12v. DJC 4
£9-50 pp 81p All prices include VAT oxax
Drills, Stones, Buirs efc. 40p each. Circular £14-95 |
Saw Blades—set of 4 with Arbor £3-50. - Eoa e
P&P any quantity 25p. Please send 97 x 47 [
S.A.E. for leaflet and arder form. Latest tranolsforised T Amplifier with detached

plug-in speaker. Placing ‘the receiver on to the cradle
activates a switch for i diate t i

without bolding the handset. Many people can listen at a

1D, ) 3
\ time. Increase efficiency in office, shop, workshop. Perfect
fot “‘conference’ calls: leaves the user’s hands free to make
notes, consult fles. No long waiting, saves time with long-

distance calls. On/off switch, volume, conversatlon recording

{19a HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG el ‘{ofégg;,;aigﬁnﬁl;‘;f,;,:e%.’;,?ﬁ,";ums_
~ Tel. 01-977 0878 : 168 O e S TR AR, LORDON, W8
01.937 5548
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RADIO EXCHANGE LTD.

NEW ELECTRONIC MASTER KIT

WITH SPECIAL MULTI-BAND V.H.F. TUNER MODULE TO CONSTRUCT. A completely
Solderless Electronic Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc.
Also in the kit: Transistors, Capacitors, Resistors, Pots, Switches, Wire, Sleeving, Knobs, Dials, 57 x 37
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 compre-
hensive Instruction Manuat Pictorial and Circuit Diagrams.
PROJECTS: V.H.F. Tuner Module % A.M. Tuner Module 3¢ M.W. L.W. Diode Radio ¥ Six Transistor
MultiBand V.H.F. Earpiece Radio % One Transistor M.W. L.W. Radio % Two Transistor Metronome with
variable beat control % Three Transistor and Diode Radio M.W. L.W. % Four Transistor Push Pull Amplifier
% Eight Transistor MultiBand V.H.F. Loudspeaker Receiver % Variable A.F. Oscillator % Jiffy MultiTester
% Four Transistor and Diode M.W. L.W. Radio. % A.F. R.F. Signal Injector % Five Transistor Push Pull
B Amplifier % Sensitive Hearing Aid Amplifier y Three Transistor and Diode Short Wave Radio ¥ Signal
Tracer % Three Transistor Push Pull Amplifier % One Transistor Class A Output Stage to drive Loud-
speaker % Sensitive Transistor Pre-Amp % Transistor Tester 3 Sensitive Three Transistor Regenerative
Radio % Four Transistor M.W. L.W. and Diode Tuner J¢ Five Transistor M.W. L.W. Trawler Band
Regenerative Radio ¥ Five Transistor V.H.F. MultiBand Tuner Three Transistor Code Practice
Oscillator ¥ Five Transistor Regenerative Short Wave Radio J Four Transistor and two Diodes M.W.
L.W. Loudspeaker Radio Seven Transistor M.W, L.W.Radio with Loud- £|4. 99
speaker Push Pull output ¥ One Transistor Home Broadcaster. + P&PLI-10

NEW ROAMER TEN MODEL RK. 3

MULTIBAND V.H.F. AND A.M. RECEIVER.

13 TRANSISTORS AND FIVE DIODES. QUALITY 5” x 3" 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 Airspaced Slow Motion Drive Tuning Capacitor for easier and
accurate tuning, covering M.W.1, MMW.2, LW, Three Short Wave Bands S.W.l, 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. Eush-PuII output
using 600mW Transistors.;Gain, Wave-Change and Tone Controls. Plus two Slider Switches. Negative Feed-
back circuit and SPECIAL POWER BOOSTER SOCKET AND RESISTOR, to virtually double gain if required.

Powered by P.P.9—9 volt Batter:
£14-79 +rareir0

Complete kit o('parts including carrying strap.
Building Instructions and operating Manuals.
ELECTRONIC
CONSTRUCTION KIT
Self Contained Multi-Band

E.CK.2 V.H.F. Receiver Kit.

B transistors and 3 diodes.

Push pull output. 3in. loud-

speaker, gain control, 7 section

chrome plated telescopic aerial
- V.H.F. tuning capacitor, re-

sistors, 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)

NEW

MODEL
R.K.I

MultiBand A.M. Re-
ceiver. M. W. L. W.
Trawler Band and
Three Short Wave
Bands. Seven Tran- 1

sistors and Four Diodes. Push

Pull Output stage. 5”7 x 3" Loudspeaker. Internal
Ferrite Rod Aerial. Kitincludes all parts to build
it up including Carrying Strap, Rubber Feet and
ready-drilled Panels. Comprehensive Instruction
Manual for stage by stage construction. Uses
P.P.9 Nine Volt Battery.

NEW

MODEL
R.K.2

MW, LW and Air
Band Receiver.

+P&P
90p

Complete kit of parts

. £7'95 + P & Pand Ins. 90p
EDU-KIT MAJOR

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION

IT

BUILD THESE PROJECTS
WITHOUT SOLDERING
IRON OR SOLDER

£8-9

Crystal

Eight Transistors
and Four Diodes.
137 Loudspeaker,
Telescopic  Aerial,
internal Ferrite Rod
Aerial. Complete
with Carrying Strap.

@ 5 Transistor Push Pull
Amq_liﬁer
7 ransistor Loud-
speaker. Radio MW/

LW,

® 5 Transistor Short
Wave Radio

@ Electronic
Metronome

Com-
plete

kit of
partsine
ciuding
construe-
tion plans

@ 4 Transistor Earpiece
adio
@ Signal Tracer
@ Signal Injector
@ Transistor Tester
NPN—PNP

@ Batterylass
Radio

® One Transistor Radio

® 2  Transistor  Re-
generative Radio

@3 Transistor, Re-
generative Radio

@® Audible Continuity
Tester

Total building
costs

£9-99
he e110

V.H.F. AIR 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
supplied free with all parts.

Uses a retractable
chrome plated telescopic
aerial, gain control, Y.H.F.
tuning  capacitor, tran-
% SR sistor, etc.
Total Building Costs £5 '95 +P & Pand ins. 90p | All parts

and plans
ALL PRICES INCLUDE VAT

and ready-drilled Panels and all

components necessary for construction. A sensitive
Receiver with the additional Juxury of an Air Band section to
pick up Aircraft from many miles away. Fuil Instruction
Manuaf enables stage by Stage construc~

tion. Uses P.P.9 Nine Volt Battery. £9-99

@ 4 Transistor Push Puil @ Electronic Noise @ Sensitive Pre-

Amplifier Generator Amplifier

@ 24 Resistors @ 2| Capacitors _@ 10 Transistors @ 57 x 3” Loudspeaker
@ Earpiece ® Mica Baseboard @ 3 [2-way Connectors @ 2 Volume Controls
® 2 Slider Switches @ | Tuning Condenser @ 3 Knobs @ Ready Wound
MW/LW/SW Coils @ Ferrite Rod ® 6} yards of wire® | yard of sleeving, etc.

To:RADIO EXCHANGE LTD
61A High Street, Bedford MK40 ISA
Tel.: 0234 52367 REG NO. 788372

@Caliers side entrance “‘Lavells’ Shop.
@®Open 10-1,2.30-4.30 Mon -Fri. 9-12 Sat.

+P&P
£1-10

Eve [l ]

Build this
exciting new
design.” E.V.6.
6 Transistors =

and 2 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 5fin. X 2%in. approx.
All parts including Case and Plans.

1 enclose £..

including case

£4-95 * t”
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GREENWELD

443 Millbrook Road Southampton
Tel:(0703) 772501

S04 OHX
BUY A COMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL
HELP YOU

% SAVE ON TIME—No delays in
waiting for parts to come or
shops to epen!

% SAVE ON MONEY—Bulk buying
means lowest prices—just com~
pare with others!

% MAVE THE RIGHT PART—No
guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC,
BRAND NEW, MARKED DEVICES—
SENT BY RETURN OF POST. VAT
INCLUSIVE PRICES,
K001 50V ceramic plate capacitors,
§%. 10 of each value 22pF to 1000pF.
Total 210, £3-35
K002 Extended range, 22pF to 0-1uF,
330 values £4-9¢
K003 Polyester capacitors, 10 each of
these values: 0:01, 0-015, 0-022, 0-033,
0-047, 0:068, 0-1, 0-15, 0-22, 0-33,
0-47uF. 110 aitogether for £4-75
K004 Mylar capacitors, min 160V type.
10 each all values from 1000pF to
10,000pF, Total 130 for £4-45
K005 Polystyrene capacitors, 10 each
value from 10pF te 10,000pF, E12 series
§% 160V. Total 370 for £12-30

- K006 Tantalum bead capacltors. 10
each of the following: 0-1, 0-15, 0-22,
0-33, 0:47,0-68,1,2:2,3:3, 4-7, 6-8, all
35V; 10/25 15/16 22/16 33/10 47/6 100/3.
Total 170 tants for £14-20
K007 Electrolytic  capacitors 25V
working, small physical size, 10 each
of these popular values: 1, 2-2, 4-7,
10, 22, 47, 1004F. Total 70 for £3-
K008 Extended range, as above, also
lncluding 220, 470 and 1000u4F. Total
100 jor £5-90
K021 Miniature carbon film 5% resistors,
CR25 or similar, 10 of each vaiue from
10R to 1M, E12 series. Total 610 resistors,

£8-00
K022 Extended range, total 850 resistors
from 1R to 10M £8:30

K041 Zener diodes, 400mW 5% BZYSS,
etc. 10 of each value from 27V to 38V,
E24 Series. Total 280 for £15-30

K:Mzo As above but 5 of each value

- T

7i1b BARGAIN PARCEL

Hundreds of new components—pots,
Hr HASI i ¢

Boards with semiconductors, loads of
odds and ends. Amazing value at only

PC ETCHING KIT MK 1l
Now contains 200 sq. ins. copper clad
board, 1Ib, Ferric Ch‘ioride. DALO etch-
resist pen, abrasive cleaner, two mini-
ature drill Blts. etching dish and Instruc-
tions. £4'15

FERRIC CHLORIDE
Anhydrous technical quality in 1lb
double sealed packs. tlb £1:00; 3ib
£2:18; 10lb £5-60; 1001k £39-00

MOTORS
240V ac 60 rpm. High torque, drive to
8mm shaft 20mm long. Size 70mm dia x
85mm £2-20

LED .DIGIT' DRIVER

ITT type 7105. 16 pin DIL package.
Supplied with data sheet, 8 for £1.

d VERO OFFCUTS
: Pack A, All 0-1”
Pack B, All 0-15”
Pack C, Mixed
Pack D, All 0-1" plain
Each pack contalns 7 or 8 pieces with
a total area of 100 sq. in. Each pack
is £1-40. Also avallable by weight.
1ib £3-45, 10ib £31. We are also VERO
wholesalers—Trade price list on request
from Bone Fide Companies.

Our retall shops at 21 Deptford Broad-
way, London, SE8 (01-692 2008) and
38 Lower Addiscombe Road, Croydon
(01688 29850) stock some of the
advertised goods for personal callers
only. Ring them for details.

Ali prices quoted Include VAT and
UK/BFPO postage, Most orders des-
patched on day of receipt. SAE wlth
enquiries please. MINIMUM ORDER
VALUE £1, Officlal orders accepted
from schools, etc. {Minimum Invoice
charge £5). Export/Wholesale enquiries
welcome. Wholesale list now available
for hona-fide traders. Surplus com-
ponents always wanted.

SIRENS
Work off 4 x HP7 batteries, emit very
loud noise. Overall size 110 x 75 x
80mm. Use as Burglar Alarm in car,
house, workshon, etc. ONLY £1-95.

VEROCASES

Plastic top and bottom, ally panels
front and back.

Type

1410 205 x 140 X 40mm £3-70
1411 205 x 140 x  75mm £4-17
1412 205 X 140 X 110mm £5-20
1237 154 x 85 X 40mm £2:83
1238 154 x 85 X 60mm £3-05
1239 154 x 85 x 80mm £3-75

VERO PLASTIC BOXES
Professional guality, two tone grey
polystyrene with threaded inserts for
mounting PC Boards.

Type

2518120 x 65 x 40mm £2:24
2520 150 x 80 x 50mm £2-68
2522 188 x 110 X 60mm £3:72
Sloping front version.

Tyre

2523 220 x 174 x 100/62mm £6-90

4798 111 x 121 x 75/37:5mm £4-65
Gen. purpose plastic potting box
71 x 48 x 24. In black or white 40p.
Hand Controller box, shaped for ease
of usein the hand, 94 x 61 x 23mm 64p.

RELAYS and SOLENOIDS

12v DC losed, 2 10A ¢/o ts £1.
Open construction relay with 2 10A ¢fo
contacts, coll rated 24V ac, but works
well on 6V DC 60p.

240V ac enclosed, 11 pin plug in base.
3 10A c/o contacts, £1-20.

240V a¢ open, 2 15A cfo contacts £1°50.
6V minlature low profile for PC mount-
Ing, 0-1” pitch. 2 pole c/o 137R coll=
RS price £2:71—our price £1:00.
Solenold, rated 48¥ DC, but work on
24V. 10mm push or pull action. Single
hole fixing. Size 27 x 18 X 15mm.
Made by Varley. Only 40p.

WIRE AND FLEX

Flex pack—5m of 5 diff. colours, thick
or thin. 25m for 25p. 25 way (14/0076)
cable with braided overal! screen and
PVC sheath. 40p/m.

EDGE CONNECTORS

Speclal purchase of these 0:1” pitch
double-sided gold-plated connectors
enables us to offer them at less than
one-third their originai list pricel

18 way 41p; 21 way 47p; 32 way 72p;
40 way 90p; 43 way 97p; 49 way 111p.

SOLAR CELLS )
As used on space labs, etc., these tiny
cells give 50uA @ 0-5V in suniight,
Ideal for powering smali C-MOS pro-
jects, etc, Can be banked together for
greater power output, Size 19 X 8-5mm.
3 for £1; 10 for £3; 25 for £7; 100 for £25.

POWER PACK

Wood grained metal case 80 x 80 x
75mm contalning mains transformer
glving 6V @ 200mA, 2 co-ax. sockets,
PC board with 13” fuseholder R's C’s,
etc, Only £1.

S-DECS & T-DECS
S-DEC Breadboard £2:10
T-DEC Breadboard £3-78

1977/78 CATALOGUE NOW
AVAILABLE — MUCH BIG-
GER AND BETTER, WITH
50p DISCOUNT VOUCHERS
ONLY 30p, Plus 15p POST.

COMPONENT PACKS

400 asstd. carbon resistors £1'50
100 Wirewounds 2-15W £1-50
200 Miniature resistors, §, $, and iW
£1-30
200 poly, mica, ceramic caps £1-20
100 polyester, -01-2-2uF £1-00
200 PC resistors e

FIBREGLASS PCB
Large quantity of offcuts, all usable
pieces. 200 sq. ins. single-sided, double
sided or mixed £1-50.

5V 12A REGULATED

POWER SUPPLY
Brand new boxed fully stabiltzed PSU.
Complete with insiruction manual.
Load regulation 0:16% Thermal &
Elﬁct&gnlc overload protection. Oniy
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Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success
The expert and personal guidance by fully- qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home, In the words of one of our many

successful students: “‘Since starting my course, my salary
has trebled and I am expecting a further increase when my
course is completed.”

City and Guilds Certificates
Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Flectronic Engineering and Maintenance
Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing

Electrical Engineering, Installations and Contracting

Qualify for a New Career
Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—

G.CE. Engineering Purchasing
60 subjects Farming Sales
at “0” & Heating Storekeeping
“A” levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

/178
To: International Corresponden‘:/e
Schools

SINCE 1890
Dept 276R Intertext House, London
SWS$ 4UJ or telephone 622 9911

g
-
F ]
Subject of Interest............. E
Name .scvvcvaasinranivebarsm=ian I R AT ¥ i

Telephone Number ........ i AR i b e

ENNENRRERANRNNE Iiiiiil‘:iﬁilﬁliﬁlillﬁilllj
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S—- Decnoloy
Build all the projects on the
S-DeC

The perfect kit for beginners,
students, professionals and all users
of discrete components. This S-De-
K-IT contains 1 S-DeC + control
panel, 8 Blob-Boards, 20 double
ended Leads + Instruction book
S-De-K-1T complete in ABS box,
with component tray.

Normally £6.38
HALF PRICE OFFER £3.19 +
£1.00 post and VAT

BLOB BOARD

T-Decnology
CHRISTMAS PACK

Build projects using 1Cs on your
T DeC

Includes

8 1 C for doing Digital Electronics

This De-K-it contains 1 T-DeC + ¢
by Experiment

control panel + 1 16 Dii Carrier

+ 4 Biob-Boards + components + 5D for doing § DeCnology
Circuit Diagrams and step by step 8D for doing Blob-a-Job
instructions to build Burglar Alarm

Sound Fuzz Circuit, SR Latch, and Normally £3.00

HALF PRICE OFFER £1.50 +
40p post and VAT

Two Tone Siren Complete Kit with
Components

‘Normally £13.00 HALF

PRICE OFFER £6.50 + £1.20
post & VAT

BRED-CIRCUIT BOARD SOCKETS 1.C. BREADBOARD
Combines versatility of Bread-
board with usefulness of Blob- 16 DIL IC Sockets with stepped U DeC B Breadboard + 21 2 IC
Board legs Blob Boards
BCB2 board size 8" x 2" with Normally 20p each Normally £14.00
5 16 DIL Sockets Pack of 20 for only £2.00 + HALF PRICE OFFER £7.00 +
Pack of 3 boards with 15 35p Post and VAT £1.30 post & VAT
sockets
normally £3.84
ONLY £1.92 +50p post & VAT P.B. Electronics (Scotiand) Ltd, 9 Radwinter Road, Saffron Walden, Essex, CB11 3HU
0000000000000 0000000000 0000000000000000000000000000000C00CCO0FOCOCCCCOIONOCOIOSIOINPCOSITDLIDS
.
L ]
[
TO MR.BLOB Electronics (Scotland) Ltd, 9 Radwinter Road, Saffron Walden, Essex, CB11 3HU
:
= Please rush me:
A W BN L SDe-K-ITsat £3.19each .......... Bred Circuit Board +
/ + £1.00 post & VAT Socket Packs at £1.92 each + 50p post &
s SRR St W B A B E TR T-De-K-ITs at £6.50 each VAT
P +£1.20post & VAT L. Pack of 20 sockets at £2.00
i N e SR |, P Blob Board packs at £1.50 + 35p post & VAT
- each +40p post & VAT  Lieiieiea. U DeC B + 21 off 2 I1C Blob
- Boards at £7.00 each + £1.20 post & VAT
L ]
:.............O..........C............................................Q...
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SEMICONDUCTORS—COMPONENTS

BABANI BOOK OFFER | SUPER UNTESTED PAKS LINEAR PAKS
Purchase books to the value of £5-00 from the list below | Pak o,.d" Manufacturer’s  “Fall _ Outs” which include
and choose any 60p pak from this page FREE. No. Qty. Price | Functional and part-Functional Units. These
BP2 :_hgdb;ol\; Iof REadlo. ITv & Industrial & Transmitting ng :gg germ. %o)s ‘;:tér'\ded OA47 diode |s|3o £0-60 3:71';;;:‘:',:; ﬁc:g;;zi-szﬁi" r:rs:dm 'tpe Imake_r’s

u T ! H 8 s a ideat for learnin
BP3  Handbook of Tested Transistor Circuits 33: U2 100 Silicon diodei 108:::;0;\200 :2:3{ 53-23 about ICs and experimental work. iy
BP6  Engineers and Machinists Reference Tables 40p | U53 150 Diodes 75mA IN4I48 16133 £0-60 [ Y721--30 Assorted Linear Types 709, 741, 747,
BP7  Radio & Electronic Colour Codes and Data Chart  185p | US4 50 Sil rect top hat 750mA 16134 £0-60 | 748, 710, 588, exe. o105

odern Crystal and Transistor Set Circuits for US5 20 Sil rect stud type 3 amp 16135 £0-60 o )

Beginners R 35p FUS6 50 400mW zeners:DO7 case 16136 £0-60 | U76SD FM STEREO DECODER
BPl4 Second Book of Transistor Equivalents 95p | US7 30 NPN trans BCI07/8 plastic 16137 *£0-60 | 5 ICs 76110 equivalent to MCi310P-MA767
BPI5 Constructors Manual of Electronic Circuits for the US8 30 PNP trans BC177/178 plastic 16138 *£0-60 | Data supplied with pak.

Home 50p ] US9 25 NPN TO392N697/2NI7I1 silicon 16139 £0-60 |  ORDER No. 16229 *£1-50
BPI6 Handbook of Electronic Circuits for the Amateur U60 25 PNP TO59 2N2905 silicon 16140 £0-60 | U76A AUDIO POWER OUTPUT

Photographer 60p | U6l 30 NPN TOI82N706 silicon 16141 £0-60 | AMPLIFIERS
BPI8 Boys and Beginners Book of Practical Radio and U62 25 NPN BFY50/51 16142 £0-60 | 8 assorted types. SL403, 76013, 76003, etc.

Electronics 60p | U63 30 NPN plastic 2N3906 silicon 16143 *£0.60 | Data supplied with pak.

BP22 79 Electronic Novelty Circuits 75p | U64 30 PNP plastic 2N3905 silicon 16144 *£0-60| ORDER No. 16228 *£1-00
::%i ;izrs; Book 06 Prac:iéal El(ectronic Projects 75p | U5 30 Germ. 0071 PNP 16145 £0-60

rojects Using IC741 (or equivalents) 75 U66 |5 Plastic power 2N3055 NPN 16146 £1-20
BP26 Radio Antenna Handbook for Long Distance Reception P U67 10 TO3 metal 2N3055 NPN 16147 £1-20 74 SERI Es PA Ks

and Transmission 85p | U68 20 Unijunction trans TIS43 16148 £0-60 | Manufaccurer’s  “Fall outs”  which _ include
BP27 Giant Chart of Radio Electronic Semiconductor and Ue9 10 | amp SCR TO39 16149 £1-20 | -nd part-F ional Units. These are

Logic Symbols 60p fU70 8 3 amp SCR TO66 case 16150 £1:20 classed as “out-of-spec’” from the maker's very
BP29 Major Solid State Audio Hi-Fi Construction Projects 85p | Code Nos, mentioned above are given as a guide to the type of | rigid specifications, but are ideal for learning'
BP32 How to Build Your Own Metal & Treasure Locators 85p | device in the pak. The devices themselves are normally unmarked. } about ICs and experimental work.

BP34 :'ractlcal Re?la(l:rA& Renovation of Colour TVs 95p 74G—100 Gates assorted 7400.01-04-10-50-60,
BP35 Handbook o udio Pr plifier & Power Amplifi 2 etc.

Construction 95p ORDER No. 16224 £1-20
BP36 50 Circuits Using Germanium, Silicon & Zener Diodes 75p C o M P o N E N T PAKS 74F—50 Flip-Flops assorted 7470.72.73.74-76-
BP37 50 Projects Using Relays, SCR’s and TRIACS §-10| pak Order 104-109, etc.

BP39 50 (FET) Field Effect Transistor Projects 125 | No., Qty. No Price ORDER No. 16225 £1-20
129 Universal Gr Speed Indi 8p | CI' 200 Resistor mixed value approx. 16164  *£0-60 | 74M—30 MSI. Assorted Types. 7441-47-90-154,
::? C:él Des\n/zn and Connruanon Manual 50p (count by weight) EtBRDER No. |

Radio, TV and Electronics Data Book 60p i B g0 - o, 16226 £1-20
196 AF-RF Reactance—Frequency Chart for Constructors (5p €3 12 Ca(pc:::;:rgym‘::ei:h:;lue o 1e16s £0-60
202 ;{::;?:;:soflntegrated Circuits (ICs) Equivalents and 50 C3 50 Precision resistors, Mixed 16166 £0-60 VERO BOARDS PAKS

E ) values .
205  First Book of Hi-Fi Loudspeaker Enclosures 60p | C4 80 3W resistors mixed values 16167 *£0-60 | VBI—Approx. 30sq. in various sizes. All 0-lin
213 Electronic Circuits for Model Railways 85p { Cs 5 Pieces assorted ferrite rods 16168 “£0-60 | matrix.
214 Audio Enthusiasts Handbook 85p 1 C6 2 Tuning gangs. MW/IW VHF 16169 *£0.60| ORDER No. (6199 60p
216  Electronic Gadgets and Games 85p | C7 | Pack wire 50 metres assorted 16170 £0-60 | VB2—Approx. 30sq. in various sizes. 0:15in
217 Solid State Power Supply Handbook 85p colours single strand matrix.
219 Solid State Novelty Projects = X 85p | cs 10 Reed switches 16171 *£0-60 ORDER No. 16200 60p
220 Build Your Own Solid State Hi-Fi and Audio Acces- co 3 Micro switches 16172 *£0-60

sories ! . 85p { CI0 15 Assorted pots 16173 *£0-60
222  Sold State Short Wave Receivers for Beginners 95p i Cil 5 Metal jack sockets 3 x 3:5mm 16174 *£0-60 E LECTRO LYTIC PA Ks
%23 gg 2’;’1’5“: U;‘"E_ IC CA3130 95p 2 x standard switch types A range of paks each containing I8 first quality,

2 S IC Projects L. N P 95p § C12 30 Paper condensers mixed values 16175 *£0-60 | mixed value miniature electrolytics.
225 A Practical Introduction to Digital IC's 95plcCi3 20 El H “£0-
22 H Build Ad Short W Recei ectrolytics trans. types 16176 £0-60 | ECI—Values from 0.47mF to [OmF.
ow to Bui \gncedo, ort Wave Receivers 11201 Ci4 | Pak assorted hardware— 16177 £0:60] ORDER No. 16201 *60p
RCC Resistor Colour Code .lsc Calculator 1op quts/b_olts. gromets, etc. EC2—Values from 10mE to 100mF.
CIs 5 Mains slide switches ass. 16178 *£0-60 ORDER No. 16202 *“60p
THYRISTORS Ci6 20 Assorted tag strips and panels 16179 £0-60 | EC3—Values from [00mF to 680mF.
C17 15 Assorted control knobs 16180 *£0-60 | . ORDER No. 16203 *60p
600mA TOI8 CASE 7 AMP TO48 CASE g:g ; :o'tarv avel change switches |s=g; 'gg-:o L
Vol No. Pri Vol No. i elays 6-24V operating 16 *£0-60
|°°ts TI-‘:YSOOIIO ‘or.nl:; ;ots TI-?Y7A/50 ‘Por}:: C20 1 Pak, copper laminate approx. 16183 £0-60 C28° CAPACITOR PAK
20 THY600/20 £0-161100  THY7A/I00  £0-511 200 5q. in 75 Mullard C280 capacitors, mixed values Fanging
30 THY600/30 £0-20 | 200 THY7A/200 £0-57 15 Assorted fuses 100mA-~5 amp 16184 £0:60 | from 0-01uF to 2-2uF complete with identifica-
50 THY600/50 £0-22 | 400 THY7A/400 £0.62| €22 50 Metres PVC sleeving assorted 16185 £0-60 ] tion sheet.
100 THY600/100 £0-25 | 600 THY7A/600 £0-76 size and colour | ORDER No. 16204 “£1-20
200 THY600/200 £0-38 | 800 THY7A/800 £0-92 C23 60 § watt resistors mixed values 16188 *£0-60
400 THY600/400 £0-44 C24 25 Presets assorted type and value 16186 *£0-60 .
10 AMP TO48 CASE Cc25 30 He:rles stranded wire assorted 16187 €0 CARBON RESISTORPAKS
colours
Volts  No. Pri i s
I AMP TOS5 CASE 5°o * T!:YIOAISO «;-'gf " Ishs:srete':iﬂi(::?:r::";;l;vni:: :f-:.:.::o" Resistors,
Volts  No. Price | 00 THYI0A/I00  £0-57 RI—60 mixed §W 100820 ohms:
50 THYIA/50 £0-26 | 900 THYI0A/200  £0-62 SLIDER PAKS ORDER No. liszu mk, *60p
100 THYIA/100 £0-28 1 400 THYI0A/400  £0-71 R2—60 mixed #W 1-8-2kQ
200  THYIA200  £0-32 ] 600 THY10A/600  £0-99 :}k Order ; ORDER No. 16214 ) 80
400 THY | A/400 £0:38 | go0 THYI0A/800  £1-22| ¢ Qty. . . No. Price | 2~ 60 d ¥W 10-82kQ. e
€00 THY | A/600 £0-45 sl 6 Slldelr potentiometers mixed 16190 *£0-60 E:DE'R'X:IO 16215 “60p
.58 values
o0l MHNAA/E00 (€03 16 AMP TO48 CASE _ |s2 6 Slider potentiometers, all 470 ohms 16191 +£0-60 | R47-60 mixed §¥V 100-820k0. "
velts " Neo Price | 53 & Slider potentiometers, all [0k fin 16192 *£0-60 |  ORDER Mo. le2le “0p
SUAMP TO CASE 5 TH¥I:21f80 £0-54154 & Slider potenciometers, all 22k lin 16193 *£0-60 | RS-40 mixed 4\ 100-8 a0
Voits . No. Price | 209 THYISA;ZOO :g:: S5 6 Slider potentiometers, all 47kQ lin 16194 *£0-60 R6°—4%ER' :. VI\?“ZB- = P
it Mot /50 fo38 220 THYI6A00  £0-621S6 6 Slider potentiometers,all 47k log 16195 *£0-60 | RECAD mined N v60p
loo THY3A/100 £0:30 | 600 THY 16A/600 . g R7—40 mixed 10-82kQ2.
200 THY3A/200 £0-33 | goo THYlsAfsoo 2?33 ERA omge';"rf:?. |*e.\919 o8 *60p
zgg mg%zgg igfﬁ C MIC PAK R840 mixed §W 100-820kQ. .
800 THY3A/800 £0.65 Voltzo A:;IOP TO94 CASE brics S?\::;l:;::blae ?;:5: of first quality miniature ceramic capacitors Rgo_;lng:mz: ‘!33'2? 1oMQ. P
50  THY30A/50  £1-18 | Pak ORDER HioI6230 *60p
100 THY30A/100  £1-43 Nao. Qty. S;der Price RI0—40 mixed W I-10MQ.
5 AMP TO66 CASE 200  THY30A/200 £1-63 | MCI 24 miniature ceramic I6l60  s£0-60] ORDER No. 16231 o)
Volts  No. Price | 400 THY30A/400  £1-79 | 3 of each value—2:
S0 THYSAS0 €036 f600  THYIA/S00  £3.50 330F, 39pF. 470F, 23&21‘:‘ WORLD SCOOP !
100 THYS5A/100 £0-46
200 THYSA/200  £0-50} No, Price | MC2 24 mi?nzi::‘re ceramic capacitors, 16161 *£0-60 )
400 THYSA/400  £0-57 | BTiol/500R £0-80 3 of ach value—IG0pF, 120pF, JUMBO
ggg TEYS A/ B :g_gl BT102/500R £0-80 150pF, 180pF, 120pF, 270pF, i 3
THY5A/800 BT106 £1-25 330pF and 390pF SEMICONDUCTOR PAK
g$:g; £0-93 | MC3 24 miniature ceramic capacitors, 16162 *“£0-60 . . - . .
£0-98 3 of each value—470pF, 560pF, Tr;anustors. Germ: and Silicon Rectifiers, Diodess
Vol:ss Al:‘P TO220 CAsiE’rnce %:g%gg 23;3 gazoo%F;FazosFa_ ;_OOOOOFPF_ 1,S00pF, Triacs, Thyristors, {Cs and Zeners. .
. ,200pF and 3,300p
400 THYS5A/400P  £0-57 | BTX30/50L £0-33 | MC4 21 miniature ceramic capacitors, 16163 *£0.60 | Approx. IOAOLLpS?cEg‘sN, gzzirﬁo?rio amateur a
600 THY5A/600P £0-69 | BTX30/400L £0-46 3 or each value—4,700pF, 6,800pF, fantastic bargain PAK and an enormous saving—
800 THYSA/800p  £0-81 ] Cl0o6/4 £0-60 g g;ngFO °d| 5°MS4? 022,:F, identification and data sheet in every pak.
ORDERING i adl 25 ORDER No. 16222 €225
Just a selection from our
PLEASE WORD YOUR ORDERS EXACTLY A5 PRINTED, huge stocks!
NOT FORGETTING TO INCLUDE OUR PART NUMBER SEE OUR
ADD 124% TO PRICES MARKED *. ADD 8% TO OTHERS 1977 CATALOGUE
EXCEPTING THOSE MARKED +. THESE ARE ZERO RATED 126 pages packed with
POSTAGE AND PACKING valuable information
'Add 25p for postage and Plclﬂnz unldeu Eltherwise shown. Add ozDNEEY.;Qopw Dept' P' w"’ P'o" Box 6’ ware’ Herts
extra for airmail, Min. order £1.
' blus I15p p. & p. SHOP 18 BALDOCK STREET, WARE, HERTS
D p.
I, AT OPEN 9 to 5.30 Mon./Sat.
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THE ‘NUTS & BOLTS’ OF THOSE PROJECTS

TRANSFORMERS NUTS AND BOLTS SWITCHES
BA BOLTs—packs of BA threaded cadmlum-plated screws, | Description No. Price
el "‘"‘s Primary oy, . slotted cheese head. g "I DPDY miniature slide 1973 £010°
:o wo P p: PiiEs ?upplled In m&llllples 01',1?0 T N Pri ?:%T;:m:’:ﬁ%géqr' 1974 ro2y
3 v L] 0. rice 33
2024 g0 o-8V"C-oy RS £1-30 | F0aa 83 £180 | findBA 848 £081 |  1AMPI%0Vac 1678 £0-33
2025 MTI50 0-12V, 0-12V RMS £130" 1inoBA 840 083 | jin4BA 848 £9-3| |oouiewitch DPDT 1976 £0:28%
MINIATURE MAINS P”m" 240V 1in 2BA 842 £0:69 in4BA 847 £9-33 | Rotary on-off mnlnl switch 1977 £0°42*
v e 1!: ggﬁ g}ﬂ fa{g 1{: gBA 848 £0-30| Pushswitch—Pushtomake 1878 £0-13¢
No. r| 1 ' — )
gg?z BV.0-8Y }%’"ﬁ ﬁp: $inEBA 850 "£0-33 Push switch—Push to break 978 £0:18
V- V 100m P
2023 12V-0-12V 100mA #30* | BANUTS-—packs of cadmium-plated full nuts in multiples of RO BITE s, Nov  Bes
t AMP MAINS Primary 240 V Type No. Prlce Té( No. Price :‘Vsm’d"e’d Ins:lgglnsula- e\h‘}lg'é ?Igg; gsg:
No. Secondary Price 0BA ggg 5: saﬁ ggz ?;% tion. Material avallable BLUE 1983  £0-22*
;ggg gvﬁ¥ : :mg g:;:_ s : ; ggs 2BA £0-¢0 0 gz a cfholco ofI ::calom'si YELLOW 1984 £0-22%
2088 12V0-2viamp A28  P.4P.30p | BAWASHERS—fatcadmiumplated plain stampedwashers | (©°% 17 Small spparsiue - LUMINOUS 198 &0:22
2028 15V-0-18V 1 amp £1~15: P, & P, 30p { supplied in multiples of 100 Description No. Price
2030 30V-0-30V 1 amp £3:48 P. & P, 30p Tg No. Pr!ce Type No. Price | Minlature SPST toggle, 2
' 08 29 . £0-20 | 4BA a1 £018] " ampoBov ac, ' 1988 £0-50
STANDARD MAINS Primary 240V 2BA 880 £045 | 6BA 862 £012 1 minlsture SPST toggle, 2
Multl-tapped secondary mains transformers avaitable in ¢ amp 250V a L 195 £0-55%
amp, 1 amp and 2 amp current rating. Secondary taps are | SOLDER TAGS—hot tinned supplled in multiples of 160 Mlnlaturo DPDT togole, 2
P Lo ™ 1N ¥ ke ’ Bx 8 EoSel minsre . BSDT togol 1o ROEREY
a . niature gie,
Jojtapen e By e L0080, 80, 28-0-25 V. 284 852 £0.36 | 6BA 5 &3] et gtf; 22mp 1gs%\7:m <. 1961 £0-05*
o o :;Ic:!‘ P. & P, 80, P“gvb tt, SPST’ 2 . i
2031 amp g 3 , 30p ush bu on , 2 amp
2032 am) £4-40* P. &P, 30p 2 a.c. 1963 £0-68*¢
2033 2amp £5.45  PlaPl W% CASES Push button DPDT, 2 amp - ry
INSTRUMENT CASES. In two sections inyl coverad 250V a.c. 964 U
N, B I et 1Oy e DAk, ice| MIDGET WAFER SWITCHES
185 8in Stin 2in o) £1-40% | Single-bank wafer type—sultable for switching at 250v-a.c.
AUDIO LEADS .g0» | 100mA or 150V d.c. in non-reactiver ioads make-before-break
186 1in 8in 3in £1-830 o
« | 157 8in in 13in £1-25= | contacts. These twltches have a spindie 0-25in dla. and 30'
$127 5 pin DIN plug to 4 phono plugs length 1-5m  £1-30% | 4z 6in siin 2iin £1-¢97 | indexing.
$128 & pIn DIN plug to 5 pin DIN socket length 1-5m £1-05* i
ALUMINIUM BOXES. Made from bright ali, Description Order No.  Price
$120 & pin DIN plug to § pin DIN plug mirror image '&',“m.‘ construction uchxbcx complete with hanll ln:u 'ac':;'adl.lg 1 pole 12 way 1065 £0-48*
1-8m o8 and screws. gnoIo : way }g:g
$130 2 pin DIN plug to 2 pln DIN socket length 5m #8p* | No. Lenoth Width Height pole way
$151 5 P f 159 B%in 2tin Hg '{;;' 4 pole 3 way 1968
pin DIN plugto3 pin DIN plug 1 &4 and 3 &5 leno!l: 160 4in ain 15in H 1
1:6m 83p* | 161 4in 2%in 1in 2p* | MICRO SWITCHES Order No.  Price
$132 2 pin PIN plug to 2 pin DIN socket tength 10m s8p* | 162 S3in 4in 13in 74p* | Plastic button gives slmple
163 4in 23in 2in §4p* on-off action .
8133 5 pln DIN plug to 2 phone plugs connected to pins 34 5 | 164 3in 2in 1in 44p* | Rating 10 amp 250V a. 1960 £0-20
gth 1-5m 50 }gg ;{n g!n gliin ﬂgg: Button ﬂlt\ll'l 1 pole chanco
n n n B N ovaer
S134 B DIPBEJN z:l’xg:nto 2 phono sockets connected to Dl.n.lps 167 8in 4in 2in 86p* | Rating 10 amp 250V a.c. 1970 £0:25
$135 5 pin DIN aocket to 2 phono plugs connected {o pin 3 &
8 length 2 &p*
dph tens| d extends to 7m
B1381Col ladstarealh eer 18 BRIDGE RECTIFIERS DISPLAYS
$124 3 pin DIN plug to 3 pin DIN plug length 1-5m 75p* | SILICON S amp Type Crder No. Price
. » | Type Order No. Price | BDL707 0*3in single 1610 £0-80
$125 5 in DIN plug to 5 pin DIN plug length 1:8m 15p S0V RMS BRI50 £0-5% | BDL47 0-ain sinele 1211 £1-50
$113 3-5mm Jack to 3-5mm Jack length 1-6m 15p* ;ggx ;mg BR17100 £0-30 | BDL727 0-5in double 1512 £1-80
$114 8 pln DIN plug to 3-8mm Jack connected to pine 34 | 05V RUS BRiae £33 | coLp CATHODEITT sos7 ST
‘am
lewIng indlcat . Dlsplays 09 and decimal points.
5115 5 pin DIN plug to 3-8 Jack connected o pins 144 lsngth | SILICON 2amp dey vrzwﬁ,;“::g.:'_‘gs::..e. A o,
1-8m 5p 50V RMS BR2/50 £6°43 | anode resistors—character helght 16:5mm pin connections
100V RMS BR2/100 £0-48 | supolled.
200V RMS BR2/200 £0-52 2 Order no. 1513 Price £0-60
R SRl i
G.P. SWITCHING TRANS.
TO18 SIM, TO 2N706/8 ) ) VOLTAGE REGULATORS
BSY27/28/95A. All usable devices. No open and lhom. FUSE HOLDERS AND FUSES ] Potltlvo Rw""“" TO220 case
ALSO AVAILABLE IN PNP similar to 2N2906. sV ‘MVR 781515V £1-28
20 for 501, 50 for £1, 100 for £1-80, 560 for £8, 1,0” for £14. ?onevlp“aﬂn " Ordl;ol:o. ‘:rl:.,: MVR 7512 12V ¢1 25 MVR 7824 24V £1-25
When crdering please state NPN or PNP im"; B n"é',',‘.‘.";f:'n";g,‘m,"g 29, 507 £0-12+ | Negative Regulators TOZ20 case
13in car Inline type 508 £06-15* | MVR7905 5V £1-85 MVR 7815 15V £1°8%
ting 20m 509 £0:20 MVR 791212V £1:85 MVR 7924 24V £1-38
Punul mounting 1*In 510 £0-30
SIL G.P. DIODES QUICK BLDW 20mm
Type No. Type No. Type No,
300 mW 40 PIV (min) SUB-MIN 150mA 611 1A 615 3A 619 ORDERING
FULLY TESTED 250mA 6}2 1'8A 818 4A 820
Ideal for Organ bultders gm"‘?mﬁ 212 gAsA g}; "’A’?” .“:21 PLEASE WORD YOUR ORDERS EXACTLY .
30 for 50p, 100 for £1-50, 500 for £5, 1,000 for £9 o e . P AS PRINTED, NOT FORGETTING TO IN-
Type No. Type No. Type No. CLUDE OUR PART NUMBER.
100mA 622 1A 625 2-8A 628
250mA 623 2A 626 3:18A 629
LED.s 500mA 624 1-6AA"1 627 - 5A 830 VAT
.E.D. p eac
. 12¢% TO PRICES MARKED*. ADD 8%
Type Size Order No. Colour Price | QUICK BLOW tiin ADD o
TIL:H 81321'" fég; (R-;ER%EN ;;p ;gopeA y:ﬁ' R’(?SA ?33 I&)NA '334' TO OTHERS EXCEPTING THOSE MARKEDY.
. n P m . mA
TIL213 0126l 1503  YELLOW 25p Ali 7p each ) THESE ARE ZERO RATED
e oo B OBl om om R B
3 *2in P y
FLV410 0-2in 1506  YELLOW 2p [16A &% Ao & 5A 642 POSTAGE & PACKING
3 p @ .
Add 25p for postage and packing unless other-
2nd Grade L.E.D.s | wise shown, Add extra for alrmail. Min. order £1.
A pack of 10 standard sizes and colours which fail to perform L
to thelr very ridged specification, but which are ideal for just a selection from our
experiments. huge stocks!
Order No. 1507 £0-90
: SEE QU R
L.E.D. CLIPS IHEATALOGUE
Size Ord/eg :l%. Pr{ge 126lpa§|es- p‘ackéd with
Pack of 5 0-125in 1508/0- 12! p valuable information
Pack of § 0-2in (502/0;2 ge ORDER NOW -Dept. P.W.1, P.O. Box 6, Ware, Herts
iyt COMPONENTS SHOP:
) ) 18 BALDOCK STREET, WARE, HERTS.
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A logical Step?

MICROPROCESSORS, as those of you who read our competitor

magazines will know, are all the rage. As so often happens with

modern developments in electronics (and, to a certain extent, in
other fields) much thought has been devoted to finding new applications
for this answer to all our problems.

- The replacement of electro-mechanical control systems in things like
cars, sewing machines, washing machines, etc., is a fairly logical step,
giving great scope for improvement in reliability, and some reduction in
cost. Other applications, such as the “‘computerised door-chime” reviewed
last month, for things which were simply not practicable before, are also
obviously valid.

When we get into the realm of the replacement of ranks of logic pack-
ages by a microprocessor and its memory, the advantages become more
questionable. On a production line, considerable savings in assembly
time are possible, though for the home constructor this is not quite so
important. Systems can become more flexible, providing you can afford
the memory required to store all the different programs—but what are
you going.to use this flexibility for? For control systems in a space capsule,
orfor some of the newer and more interesting TV games, all well and good.
But for domestic control systems, | wonder.

If you are talking about central-heating controllers, burglar and fire
alarms and the like, most of the cost and complexity is in the input/output
devices and the sensors and controls, and these remain the same, by and
large, whatever form the central processing unit takes. The idea of one
box of electronics in a house, controlling a multiplicity of appliances and
systems, doesn’t really seem to be the answer. Even some microprocessor
experts are now admitting that a separate processor in each application is
likely to be a better solution. So what price flexibility? Each appliance and
system will contain a single microprocessor chip with the necessary
memory built in, dedicated to that one purpose and incapable of doing
anything else.

For these reasons, we do not think that microprocessors have much
application for the home constructor as yet, though obviously they are of
interest, especially for anyone also involved professionally in electronics.
We will not be ignoring them; one thing for sure, they aren’t going to go
away. But what do you, our readers, think about the subject? We would

love to hear.
Geoffrey Arnold

PLEASE NOTE

We do not operate a Technical Query Service except on matters concerning
constructional articles published in PW. We do not supply service sheets or
information on commercial radios, TV's or electronic equipment.

All queries must be accompanied by a stamped self-addressed envelope
otherwise a reply cannot be guaranteed.

Practical Wireless, January 1978
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Catalogue with a Plus

Available now from Plustronics, is
their latest catalogue containing all the
gen on the latest range of portable
radios, radio/cassette recorders, tape
decks, headphones, in-car units, digi-
tal watches and electronic calculators.

Many of the products in the cata-
logue are listed under the “Plustron”
brand name, including the recently
announced MC1500 Music Centre,
which is featured on the front cover.
Other brand names handled by Plus-

tronics include Fair mate, Roxy, Aiko
and Dansk.

For a copy of the Plustron catalogue
which is called “A World of Entertain-
ment”, contact Plustronics Ltd., Hemp-
stalls Lane, Newcastle, Staffs. ST50SW.
Tel: 0782 615131 or call at their London
Showroom at 235-241 Regent Street,
London, W1.

warehouse and distribution complex
at Leeds.

Well known for their pioneering work
in the compact cassette market, Aiwa
were first with such innovations as
automatic cassette loading; oil-

damped ejection; full automatic stop;
synchronised recording between cas-
sette and turntable; and the first full
HiFi music centre. Another ‘First’ by
Aiwa, is a unique insurance scheme
whereby the company offer, free of
charge, insurance against fire, theft
and accidental damage on every HiFi
separate or music centre sold between
November 1st 1977, and October 31st
1978. Insurance cover lasts for two
years and costs purchaser absolutely
nothing. The full range of Aiwa pro-
ducts can be seen, inspected, heard
and whatever else you need to do,
at the new showroom which is sited at
the New Brunswick Shopping Precinct,
a short step from Tottenham Court
Road and an even shorter step from
Russell Square tube station.

Aiwa Sales and Service (UK) Lid.,
56-58 Brunswick Centre in Bloomsbury,
London WC1. Tel: 01-278 2081.

type number. Ratings, where applic-
able are also shown, together with the
type of package and the cost per unit.
As thelistis about210 x 300mm, when
ordering, please enclose an SAE.

Watford Electronics, 33 Cardiff Road,
Watford, Herts. Tel : Watford 40588

Light work

A new family of Silicon Photovoltaic
Cells are now available from National
Semiconductors Ltd.,, and are ac-
companied by claims of good stability,
high efficiency and excellent short
circuit current linearity over wide
ranges of illumination.

Available in TO18, TO5 and 4in
diameter hermetically sealed packages
these cells also feature low leakage
currents of 102A max. when reversed
biased by only 1-5V, and fast response
rates of typically 8uS. Operating
temperature range extends from —60°C
to +125°C.

National Semiconductors Ltd., Stamford
House, Stamford New Road, Altrincham,
Cheshire. Tel : 061 928-3417.

Showiime

Aiwa, one of the fastest growing
Japanese HiFi manufacturers have
recently opened a new London Show-
room. Growth of the company has
continued since Aiwa were first
marketed and distributed by Johnsons
of Hendon, and continued growing
when Aiwa decided to do their own
marketing by opening up a new office,

Practical Wireless, January 1978

Stocking-up?

As the old saying goes “stock is as
good as money”, and by the look of the
latest stock list published by Watford
Electronics, they would appear to be
potential millionaires considering the
extensive and varied range of compo-
nentsincludedin the list. Now available
to PW readers, this stock list contains
just about everything for the electronic
enthusiast, is clearly set out with com-
ponents under headings and listed by

wwWw americanradiohistorv com

You've heard what they do to old
warships to stop the elements getting
to them—they ‘mothball’ them.
Although the ‘Mothballing’ material
differs slightly, you can now protect
your records in a similar manner, with
a new product called 'Sound Guard’.
Originally developed for NASA, as a
dry lubricant for the moving parts of
space craft, it can now be obtained in
a Hi-Fi form which is sprayed onto the
surface of records. When buffed up
immediately following application it
leaves a five-millionth-of-an-inch thin-
film solid lubricant of low shear
strength bonded to the record groove.
Other advantages are that while
Sound Guard bonds to record
surfaces, it will not bond to itself, so
re-application will not cause a build-up
of the coating. Also it contains an
anti-static property, which all goes
towards helping keep the groove
clean and free from dust.

Marketed in the UK by Pyser Ltd. a
20z bottle with a pump sprayer and
buffer pad (sufficient for 25 LP’s)
costs around £4-99,
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DIRECT CONVERS

Short wave listening can be an interesting and absorb-
ing pastime. High performance SSB/CW short wave
receivers do however tend to be very complex and
rather expensive; it is unfortunate that the com-
plexity of a receiver which has all the desirable
features can be somewhat daunting to anyone but
the most experienced constructor.

The basic receiver described here covers the popu-
lar 20m (14MHz) amateur band. This band offers a
considerable long distance (DX) potential. This pro-
Jject is equally suitable for the beginner who requires
a simple yet effective design, and the experienced
short wave listener who requires a second, highly
portable receiver. The unit may also be used in con-
junction with a 2m converter having an intermediate
frequency (IF) of 14 to 16MHz, The receiver will then
cover the bottom end of the 2 metre band (1440 to
144-4MHz) in which there is a great deal of VHF
signal sideband (SSB) activity. Component changes
and circuit modifications are also provided for cover-
age of the other amateur bands between 3-5MHz and
30MHz.

Single band design makes for considerable sim-
plicity as regards coil winding and calibration; it also
avoids problems associated with multi-band construc-
tion. Furthermore, the direct conversion technique
ensures that the receiver is less prone to spurious
signals, such as image channel interference, which
can often be a problem with conventional super-
heterodyne receivers using single conversion and a
low intermediate frequency.

The receiver uses a minimum number of semi-
conductor devices and is assembled using a single
printed circuit board. The receiver may be built for a
modest outlay of around £10 to £13 and alignment
can readily be carried out using a signal generator
or a second receiver.

Why direct conversion?

The vast majority of amateur activity in the HF
bands is either single sideband (SSB) or morse (CW).
Conventional receiver designs fall into two main
categories. These are tuned radio frequency (TRF)
and supersonic heterodyne (superhet). TRF receivers
are relatively insensitive and unselective and thus
some form of regeneration is needed. A TRF receiver
cannot receive SSB or CW signals unless the regenera-
tion is increased to a level which allows the receiver
to oscillate continuously. This arrangement lacks
frequency stability. The level of regeneration must
also be frequently varied according to the strength
of the incoming signal.

Superhet receivers, although selective and sensi-
tive, tend to be complex and difficult to align. Further-
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more, if SSB or CW signals are to be received using
a superhet, it is necessary to incorporate a beat
frequency oscillator (BFO) stage and a suitable
detector.

The direct conversion receiver is halfway between
a TRF receiver and a superhet. The incoming signal
is mixed with a local oscillator signal operating on the
same frequency. This should be clearly distinguished
from the arrangement in a superhet where the local
oscillator and signal frequencies differ by an amount
equal to the intermediate frequency of the receiver.
Thus the direct conversion receiver can be thought of
as a superhet receiver with zero intermediate fre-
quency. This 'may sound rather odd but it simply
means that the incoming signal mixes with the local
oscillator signal to produce an audible beat frequency.
When SSB signals are to be received, the local oscil-
lator is tuned to exactly coincide with the incoming
carrier frequency. The result is correctly demodu-
lated audio regardless of whether upper or lower side-
band is being used. When a CW signal is to be re-
ceived, the local oscillator is tuned to a very slightly
different frequency from that of the incoming carrier.

Mixer audio Audio
(or product > frequency
detector) amplitier
fin="Tosc fosc
TMCA4Y
Local
oscillator

Fig. 1: Block diagram of simplest direct conversion receiver.

Practical Wireless, January 1978
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Balanced mixer
product detector

fin  |Radio frequency
amplitier

Audio trequency
pre-amplitier

Audio trequency
power amplitier

fosc

Local oscillator

Thus the CW signal is converted to a beat note within
the audio frequency range.

The basic form of direct conversion receiver is
shown in Fig. 1, This incorporates a separate local
oscillator stage. A worthwhile improvement in sen-
sitivity can be achieved by the addition of a radio
frequency amplifier stage. This offers the further
advantage of providing a degree of isolation between
the local oscillator stage and the aerial, thus helping
to minimise the amount of local oscillator radiation
from the receiver. The block schematic of the receiver
is shown in Fig. 2. The AF amplifier has a tailored
frequency response and is important in setting the
selectivity characteristic of the receiver.

Balanced Detector

There is nothing new in the concept of a receiver
which uses a phase synchronous detector. The tech-
nique is used in both colour TV receivers and in
stereo decoders. In order to provide best results,
the local oscillator (or reference) should be phase
locked to the incoming signal carrier. This is neces-
sary for the reception of AM signals where even a
small phase error can be disconcerting due to the
presence of an audio image which is unavoidable
when a double sideband signal is demodulated. In
advanced receivers, a frequency reference is derived
from the signal by means of a threshold gate and PLL
but this is not necessary for reception of single side-
band and CW signals. Furthermore, provided that the
detector exhibits a high degree of linearity, the selec-
tivity of the receiver is determined solely by the
frequency response of the audio stages. This
eliminates IF filters which are found in superhet
receivers.

ma
D1
Ly
_7717/7 “ I faut
D2
1dl

€ref R 1
N TMC443

Fig. 3: Balanced detector circuit.

The simplified circuit of the balanced detector is
shown in Fig. 3. It should be noted that, in practice,
the reference provides a much greater voltage than
that of the signal applied to the detector. D1 and D2
are effectively alternately switched “on” and “off”

Practical Wireless, January 1978

TMC442

Fig. 2: Block diagram of circuit used in this receiver.

at the frequency of the reference oscillator. D2 con-
ducts on positive going half cycles and D1 on nega-
tive half cycles. R. represents the source im-
pedance of the reference oscillator circuit amounting
to a few hundred ohms. T: provides signal voltages
which are supplied to D1 and D2 in antiphase. G, is
chosen so that it has negligible reactance at the
reference frequency and a very high reactance at
audio frequency and thus behaves as a high pass
filter. L; and C; form a low pass filter preventing both
the reference output and signal input from reaching
the audio stages.

558 mput to balanced detector

Inserted reference carrier

Recovered modulation

Fig. 4: The upper trace shows SSB signal 100% modulated by a square
wave, Note the phase reversals. Without the reference carrier inserted
by the receiver local oscillator (middle trace) speech would be received
al double the natural frequency and hopelessly distorted. Square wave
modulated SSB signals would not be resolved in any form. The lower
trace depicts the recovered modulation from the upper trace.

When the signal and reference voltages are in
phase, the balance of the detector is preserved and
the output voltage after the low pass filter is zero.
When a constant phase error exists between the
signal and reference voltages the detector no longer
remains balanced and a constant DC output voltage
is produced. This may be positive or negative depend-
ing on the relative phase. When the phase error is
not constant but changing, a corresponding alter-
nating output voltage will be produced. Finally, if
the signal and reference voltages differ by a constant
frequency, say 1kHz, an audio signal is produced at
this frequency. Fig. 4 shows a 100% modulated SSB
signal applied to the detector.

Circuit description _

A dual gate FET is used as the RF amplifier. Th
gain of the stage is made variable by adjusting the
bias voltage applied to gate-2 of the transistor. The
input tuned circuit, L1/Cl, is damped by means of
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Fig. 5: Circuit diagram.

R13 to broadly tune to the 14MHz band. Its “Q” is
however kept sufficiently high in order to reduce
strong out of band signals. The RF stage is followed
by a balanced detector arrangement using two ger-
manium diodes, D1 and D2. Coupling from the RF
amplifier stage to the detector is via a broadband
transformer arrangement with damping provided by
R4. Adjustment of the balance of the detector stage
is provided by RV1. This compensates for any varia-
tion in the characteristics of the two diodes and is
adjusted for maximum rejection of breakthrough
from strong amplitude modulated signals which may
otherwise be demodulated in a conventional manner.

The local osciliator uses a junction gate field effect
transistor. Silicon diode, D3, provides automatic nega-
tive bias for the gate of the transistor. The supply
voltage for the oscillator is stabilised by means of
the zener diode, D4. The complete circuit diagram is
shown in Fig. 5. The oscillator frequency is varied by
means of VC1. The initial adjustment of operating
frequency is carried out by means of the ferrite dust
core of L2.

The demodulated audio signal is passed to the AF
pre-amplifier. RFC2 and Cl1 operate as a low pass
filter. C12 and C13 are used to define the operating
frequency range of the pre-amplifier stage, Tr3. The
audio power amplifier stage is straightforward and
uses an LM380. It produces ample output from a 6V

supply.

Construction and layout

With the exception of the controls, VR1, VR2, VC1
and S1, the battery holder and sockets SK1, all com-
ponents are mounted on a printed circuit board. The
component layout is fairly important and the use of
a printed circuit board is highly recommended. Other
forms of construction (matrix board, Veroboard or
point-to-point wiring) may give rise to poor per-
formance or instability unless great care is taken.
Where a printed circuit board is not used, a good
common earth connection to all parts of the circuit is
essential.

The input circuit, comprising L1 and associated
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components, must be screened from the rest of the
circuit. This is accomplished by using a small piece
of 20 SWG tinplate cut out and beut as shown in
Fig. 6. The printed circuit board (copperside) is

™~

Bend

o | _

TMC4L4 50 30

Dimensions in mm
Fig. 6: This scfeen is essential for good stability.

shown in Fig. 7, the corresponding component over-
lay is shown in Fig. 8.

Care should be taken to keep all the internal con-
necting leads short. The leads to the volume control,
VR2, should be screened. The loudspeaker is mounted
on the lid of the case and, when the lid is in place,
care should be taken not to trail the loudspeaker

leads across the circuit board. The aerial and con-
verter input socket, SK1, is mounted on the rear
panel of the chassis. The tuning capacitor, VC1, is
mounted on a small aluminium bracket. The bracket
is secured to the front panel of the receiver by means
of the same two screws and nuts which retain a
vernier drive mechanism. The “live” connection from
VC1 to L2 on the printed circuit board should be
made using stiff wire, preferably 18 or 20 SWG; this
helps improve the frequency stability. The earth tag
of VC1 is returned to the common rail on the printed
circuit board by means of a short length of copper
braid. The outer conductor removed from a short
length of 50 ohm or 75 ohm coaxial cable is ideal for
this purpose. The lid of the case should also be
earthed to the common rail. This prevents hand
capacitance effects.

In the prototype, the printed circuit board is held in
place by means of four 25mm spacers which are
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Fig. 7: The printed circuit board
shown copper side. People are
strongly recommended fo use this
hoard layout having been developed
and checked with several profo-
types. Boards may be obtained
from the Readers' PCB Service
(p 658) if required, quoling Ref.
DO043. The priceis £1-85+ 15p p& p

<
3
A

LA

(1S Wou)
3A- 3Nt

uae.ms_--;.;;_._ ...._____"...'..!"_

Fig. 8: The PCB overlay "showing component locations.

secured to the bottom of the chassis by countersunk
screws. The battery holder is made from suitably
bent aluminium and then lined with a strip of foam

Py — Aerial wir;jding
er [F) F— overwound on
rubber. The battery holder fastens to the back of E=== = main winding

the case by two nuts and bolts.

Earth Main tuned winding
. . . . (tog) etngll_) 1to
Coil winding details giotr

—_—

Fig. 9: Coil

Both coils, L1 and L2, are wound on 7mm diameter S CDL winding  de-
coil formers fitted with dust cores. L1 comprises a , ta"sanﬁ_’z )
main tuned winding of 20 turns of 26 SWG enamelled ’
copper wire closewound with an aerial winding of 4 ________-[:I-—-—’
turns 30 SWG enamelled copper wire as in Fig. 9a. A = single winding
thin layer of PVC tape is used to hold the main tuned = e
winding in place while the aerial winding is com-
“pleted. | 7 [Tmcass)

L2 consists of a single tuned winding of 24 turns of (b) L2
Practical Wireless, January 1978 655
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26 SWG enamelled copper wire closewound as in
" Fig. 9b. After winding, both coils are liberally coated
with a quick setting epoxy resin adhesive. This seals
the winding in place and provides a very effective pro-
tective coating.

Drain winding

I

Mixer winding
Mixer winding (b) Dust core
{q) Ferrite ring . TVELTT

Drain winding

Fig. 10 Details of detector transformer (see text).

The interstage coupling transformer is wound
according to Fig. 10. The transformer is wound on a
miniature ferrite ring of approximate diameter
12mm. The drain winding (primary) consists of 10
turns 30 SWG enamelled copper wire. The mixer
winding (secondary) consists of 5 turns 30 SWG
enamelled copper wire. The transformer is similarly
sealed with quick setting epoxy resin adhesive. If a
ferrite ring is not .available, the transformer may be
wound using a 17mm x 8mm diameter dust core. The

thread on the core facilitates a guide in which the
transformer may be wound. The drain winding (pri-
mary) consists of 12 turns 26 SWG enamelled copper
wire. The mixer (secondary) consists of 6 turns of
30 SWG overwound in the centre of the core. The
transformer should be sealed with quick setting epoxy
adhesive. The performance of the receiver is slightly
better whgn a ferrite ring is used for the interstage
transformer.

* components

Resistors
R1 10kQ
R2 33kQ
R3 330Q
R4 2-2kQ
R5 470Q
R6 47kQ
R7 330Q
R8 10kQ
RO 1MQ
R10 3-3kQ
R11 1kQ
R12 22kQ
R13 10kQ
All W 5% carbon

Capacitors
C1 47pF
c2 10nF
C3 100nF
C4 100nF
C5 47pF silvered mica
C6 68pF
C7 100pF
C8 10nF
C9 220pF
C10 470pF
C11 22nF
C12 100pF
C13 1uF 63V
C14 100uF 10V
C15 1uF 63V
C16 1000pF
C17 100nF
C18 100uF 10V
C19 100uF 10V

-Semiconductors
Tr1 40673
Tr2 2N3819
Tr3 BC108
1C1 LM38ON
D1 OA90
D2 OA90
D3 1N4148
D4 BZY88 C3V9

Potentiometers
VR1 10kQ lin
VR2 5kQ log
VR3 5k preset

Miscellaneous

VC1 15pF Jackson type C804, S1 SPDT miniature toggle
switch, RFC1, RFC2 1mH RF chokes. T1 miniature ferrite
ring or dust core, two coil formers 7Tmm diameter fitted
with dust cores, vernier dia, 50mm, loudspeaker
50mm 8Q 3W. Case 127mm X 152mm X 83mm, 14 pin
low profile dual-in-line 1C socket, battery holder for
4 x HP71-5V cells plus snap connector to suif. Knobs.
Mounting pillars. Double sided push fit pins. Coax
socket for aerial and jack socket for 'phones..
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Initial checks and alignment

After completing the wiring and assembly of the
receiver, a careful visual check should be made for
any faults. A 6V battery (4 x HP7) should be con-
nected and the current consumption measured. If the
receiver is working correctly, the supply current
should be approximately 12mA. A slight variation
should be noticed when the RF Gain control, VRI, is
adjusted.

Alignment of the receiver can be carried out by
using either an RF signal generator or an existing
short wave receiver. The signal generator should be
set for an unmodulated output at 14MHz. The tuning
capacitor, VC1, should be set to maximum capa-
citance. L2 should then be varied until a beat note is
heard. Carefully adjust L2 for zero beat (ie: the
apparently dead spot at the centre of the two
ranges in which an audible beat is heard). Note that
it should not be necessary to have the signal genera-
tor directly coupled to the receiver for this purpose.
Stray coupling, using a short throw-out aerial, should
be sufficient to produce a strong beat signal. After
locating the zero beat position corresponding to
14:0MHz, re-set VC1 to minimum capacitance. Vary
the signal generator frequency until a zero beat is
found and note the new frequency. This will be
approximately 14-4MHz; it should extend to
14-35MHz if the whole of the 20 metre band is to
be covered.

To align the RF amplifier stage, adjust L1. Switch
the signal generator to give a modulated carrier at
14-2MHz but leave the setting of VC1 at minimum
capacitance (do not search for a beat note). A tone
should be heard in the receiver’s loudspeaker. If this
is not the case, increase t* e output level of the signal
generator accordingly. Note that the tone should not
vary in frequency as VCI is adjusted. Now adjust L1
for maximum loudspeaker output. If necessary, re-
duce the output level of the signal generator as reson-
ance is approached. Finally adjust VR3 for minimum
output—it should be possible to null the tone out
almost completely. The alignment procedure should
be repeated once again after which the cores of L1
and L2 should be sealed. An antenna may then be
connected to the receiver and its “on-air’ perform-
ance can be checked.

Where a signal generator is not available, the
frequency of the local oscillator can be set using a
calibrated receiver. The receiver should be set to
14:0MHz and VCI adjusted to maximum capacitance.
L2is then adjusted until a strongsignal is heard in the
main receiver, this will of course appear as an un-
modulated carrier. The two receivers should be in
fairly close proximity for this purpose and, if neces-
sary, a short length of wire can be used to link the
two aerial sockets so that sufficient coupling of the
local oscillator signal is obtained. If more than one
signal is heard on the main receiver (corresponding
to two different positions of the core of L2) make sure
that the stronger of the two is selected. This
phenomenon is due to the image channel of the main
receiver. Re-set VCl1 to minimum capacitance and
find the new local oscillator frequency by re-tuning
the main receiver. This should be above 14-35MHz.
Next connect an aerial to the unit and adjust VCI to
a signal which is fairly strong and continuous. A tele-
printer signal is ideal for this purpose. Carefully
adjust L1 for maximum output from the loudspeaker,
If necessary, reduce the RF gain control accordingly.
VR3 should be set to mid-position, but if break-
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through from strong amplitude modulated broadcast
signals on adjacent frequencies is subsequently ex-
perienced, the pre-set should be adjusted for a null
to minimise the effect.

If the local oscillator frequency coverage is found
to be too low even after adjustment of L2, C5 should
be replaced by a 33pF silver mica capacitor. If the
local oscillator frequency coverage is found to be too
high, C5 should be similarly replaced by a 68pF silver
mica capacitor or alternatively a 15pF silver mica
capaciter can be wired directly in parallel with VCI.

If adequate screening is not used between the oscil-
lator and RF circuits, a form of RF instability may
occur. This is due to local oscillator radiation entering
the RF amplifier and may only manifest itself when
the RF gain control is turned fully up. Detuning L1
will usually cure this problem; however, the best
solution is to ensure that a screen is fitted and that
the lid of the case is adequately earthed (this is
usually accomplished by the four securing screws).

Should audio frequency instability be noticed, par-
ticularly when not using the recommended printed
circnit layout, a 100nF miniature polyester capacitor
in series with a 4-7ohm 4W carbon resistor should be
wired directly between pin 8 and the integrated cir-
cuit holder and the common earth rail. Also, when
not using a printed circuit board, C19 should be wired
as closely as possible between pin 14 of the integrated
circuit holder and the common earth rail.

Instability may also occur which manifests itself as
a howling at maximum gain settings when headphones
are being used. This can be cured by using an RF
choke, consisting of 6 turns 30 SWG (or 8 turns 26
SWG on a ferrite ring) wired directly between the
loudspeaker output on the PCB and the headphone
jack socket, SK4. However, few problems should be
experienced if the recommended layout and printed
circuit board is used.

Using the receiver

The performance of any short wave receiver de-
pends greatly on the quality of the aerial system
with which it is to be used and on the expertise of the
user. This design gives acceptable results with a
short “throw-out” aerial (15ft of flexible wire is ideal
for this purpose). A good earth may improve per-
formance further. If a dipole is available (this should
be approximately 33ft in length and fed in the centre)
results should be excellent.

Tuning an SSB receiver ofien presents difficulties
to the uninitiated. The newcomer to short wave listen-
ing will however find that his ability to resolve SSB
signals will improve considerably with practice. The
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signal needs to be slowly tuned through until the
speech appears normal. An incorrectly tuned signal
will make you think that you are listening to Donald
Duck. This is, of course, due to a shift in the frequen-
cies of the speech components. With a little practice,
the correct tuning point will easily be found. When
incoming signals are very strong, the RF gain control
should be backed off. This will assist in resolving
signals. ,

In the first few days of use, and with a very modest
aerial, over twenty countries were logged with the
receiver. These included DK, EA, EI, F, G, GW, HB, I,
K, OE, ON, PA, SM, UA, UB, VE, W, YU. Propagation
conditions on 20 metres vary considerably during
the day and night. Seasonal variations are also notice-
able. Thus do not expect instant long distance (DX)
reception! A few days listening will soon tell construc-
tors when and where to listen.

This simple receiver was developed with low cost
and portability in mind. It will not outperform a
complex communications receiver, However, when
used with an efficient aerial system, it gives an
extremely good account of itself. T )

appendix

Table of component changes for alternative
frequency coverage

RF TUNED CIRCUIT

Turns on L1
Band C1
sec. SWG | pri. SWG
3-5-3-8 MHz 38 30 8 26 220 pF
7-0-7-1 MHz 30 30 6 26 100 pF
21:-0-21-5 MHz 16 26 3 26 22 pF
28-0-30-0 MHz 12 26 3 26 22 pF
|
I
Cop 47nF
- > = Tr2
*:’ .L Lo
L2 C |
j 5T vC1 . X |
. : TMC445

4

Fig. 11: Oscillator circuit modification for lower frequencies (see note
below).

OSCILLATOR TUNED CIRCUIT

Turns
Band onl2 SWG vCi C5
3-5-3-8 MHz 30 *see note 30 100pF | 220pF
7-0-7-1 MHz 22 *see note 26 15pF 100pF
21:0-21:5 MHz 16 26 15pF 47pF
28-0-30-0 MHz | 10 26 15pF 47pF

*Note: Use modified circuit for oscillator shown in Fig. 11.
Also increase the primary turns on T1 to 20 (30
swg) and secondary to 15 turns (30 swg). The use of
a ferrite ring as the core of T1 is strongly recom-
mended for the 3-5 MHz and 7 MHz bands.
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I To:- READERS PCB SERVICES LTD, I
PO BOX 11, WORKSOP, NOTTS

Please supply PCB’s as indicated by tick/s in box/es...... ...... l

Issue Project Ref Price P/P

Dec 75 Sound-To-Light Display DNO0798 1-15+12
I Dec 75 Disco System, Amp. (2 req’d) each AM0421 4-40+22
Dec 75 Disco System, Light Modulator  AM0423 3:50+22
Mar 76 CMOS Crystal Calibrator AMO0438 1:19+12

I Apr76 Wobbulator AMO0443 1-08+12
Apr76 Auto. Slide Synchroniser AMo0441 2-33+15

| June 76 Dig. Freq. Meter (set of5) A015 and 4x A004 3-17+15
July 76 Transistor Tester A002 3-08+18
July 76 Disco Preamplifier A003 0-65+12

I Aug 76 Cassette Player Power Supply A001 0-65+12
Sep 76 Capacitance Meter A009 2-59+14
Oct 76  Digital Car Ciock (set) A011/012/013 2-58+12

l Oct 76  Interwipe DN8JM 0:80+12
Oct 76  Video-Writer (set) D002/3/4/6 A007 21-44+50

I Oct 76 Hazard Flasher D005 0-76+12
Nov 76 Low Level Battery Indicator A016 0-40+12
Nov 76 Electronic Thermostat A7 1-304+12

| Nov 76 Cirtest Probe A018 0-48+12
Nov 76 Burglar Alarm A018 0-50+12
Dec 76 Chromachase A021 5-70+22

l dan 77 Oscilloscope Calibrator A023 1-25+12
Jan 77 lcelert A020 1-45+12

I Jan 77  Polyphon, motor and main boards AO025/4 7-90+420
Polyphon, tune disc blank, (SRBP) A008* 0-30+15

Feb 77 Transistor Checker A026 1-18+12

| Mar 77 FM Stereo Touch Tuner D023/4/5 7-50+20
Apr77 Tug ‘o’ War (set) A029/030 2-88+12
Apr 77 Gas/Smoke Sensor Alarm A028 0-65+12

| May 77 2-Way intercom D019 1-28+12
May 77 Protected Battery Charger A027 2-38+12

I May 77 Seekit Metal Locator A031 3-38+12
dJune 77 Reverberation Amplifier A032 2-38+12
June 77 Versatile AF Generator A033 2-38+12

l June 77 Tele-Games D023 3-22+18
July 77 20W IC Amplifier A034 1-38+12

I dJuly 77 Radio 2 Tuner A035 1-68+12
July 77 Digital Clock Timer A036 3-28+12
Aug 77 Shoot (Telegames) D035 1-55+15

I Aug 77 Atomic Time Receiver D036 2:65+15
Aug 77 Morse Code Tutor Cards (SRBP) A037 4-75+15
Sept 77 Jubilee Electronic Organ A038 19-00+75

| Sept 77 Electronic Car Voltage Regulator D037 1-25+4+12
Oct 77 Audio Level Indicator D039 0-98+12

I Oct 77 Sine-Square Wave Generator D040 2-35+15
Nov 77 Laboratory Power Supply A039 3-50+12
Jan 78 Proportional Power Controller DN9JM 0-78+12

l Post and packing is for one board or set of boards. Prices include

VAT. Remittances with overseas orders must be sufficient to cover
despatch by sea or air mail as required.
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I enclose Postal Order/Cheque
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........................................ Post Code............

READERS PCB SERVICES and not to the Editorial offices.

Any correspondence concerning this service must be addressed
I to

Practical Wireless, January 1978


www.americanradiohistory.com

Before we consider the behaviour of alternating
current and voltage in circuits containing inductors
and capacitors, we will have a look at the phen-
omenon of capacitance.

Capacitance

If we place two metal plates close to one another
and separate them with a piece of insulating material,
we have an arrangement which will store electricity
in the form of a charge. The capacitance of the
arrangement depends on a number of factors:—

i. Area of the plates
ii. Distance between the plates
iii. The nature of the insulating 'material occupy-
ing the space between the plates (specifically
the Dielectric Constant or relative permit-
tivity)

The unit of capacitance is the farad—an uncom-
monly large unit for the purposes we require—so
that the values found in radio work are micro-farads
(10-%), nanofarads (10—*) and picofarads (10-%).

Dielectric Constant

If we measure the value of capacitance of two
metal plates, separated by a certain insulating
material, and repeat the measurement keeping area
of plates and distance apart the same but having a
vacuum separating them, then the ratio between the
two values of capacitance will be equal to the dielec-
tric constant of the insulating material. This constant
is usually denoted by the letter K and the capacitance
of a capacitor is given by the relationship:— C is

proportional to lidé, where A is the area of

the plates and d the spacing between them.

A capacitor is classified by the material used as
the dielectric and the table below shows some types
of dielectric used together with their dielectric
constants.

Material Dielectric Constant
Air 1
Dry paper 2-5 approx
Polyester 5 approx
Mica 5-7 approx
Aluminium oxide

(electrolytic) 7-5 approx
Ceramic (Lo K) up to 20
Ceramic (Hi K) up to 10,000

The Dielectric Strength is the voltage at which the
dielectric breaks down and- this and its thickness
determines the maximum safe working voltage which
may be applied to the capacitor.

Capacitor Ratings

The two most important practical ratings of a
capacitor are its capacitance and its working voltage
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and these are almost invariably marked on the
capacitor. The required value of capacitance depends
on the purpose for which it will be used and the
voltage rating on the maximum voltage that will be
present across the capacitor under all operating con-
ditions.

The required accuracy or tolerance of the capaci-
tance value depends on how critical the circuit is to
this. For example, the capacitance of an electroiytic
capacitor, providing the smoothing in a power supply,
could be greater or less by 20 per cent of its stated
value without causing any significant change in per-
formance, but a silvered mica capacitor in the
oscillator tuning circuit of a communication receiver
would cause serious tuning errors if its value was
in error by this amount. In some applications there-
fore, the tolerance is also an important factor.

There are other factors too, such as insulation
resistance, temperature stability, physical size, etc.,
which affect the suitability of a particular type of
capacitor for a particular use.

Air Dielectric Capacitors

These are usually in the form of variable capacity
tuning capacitors having a set of fixed plates with a
set of moving plates that swing into mesh between
the fixed plates. This enables the effective area of the
plates, and so the capacitance, to be varied.

Air dielectric tuning capacitors for wuse in
receivers, where the maximum voltage may be only
a few volts, can have very close spacing between the
plates, but types for use in transmitters where high
voltages are present, must have significantly greater
spacing to avoid voltage breakdown or flashover. The
breakdown voltage of air is about 25,000V/cm and
the spacing between the plates of a tuning capacitor
for a receiver would be about 0-2mm (mainly limited
by the mechanical accuracy) and for a 150W HF
transmitter about 1-5mm.

Mica Capacitors

The mica capacitor uses thin sheets of mica as the
dielectric and offers the best electrical properties
possible but for a given capacity it tends to be large
and fairly expensive. Mica is a very stable material
naturally, after all it has been lying in the ground
stabilising for millions of years, so the capacitor using
it as a dielectric will also have excellent stability. The
mica capacitor is therefore, ideal for use in tuning
or other critical circuits.

The silvered mica capacitor has the electrodes
deposited as a film of silver on the surfaces of the
mica and so enables very thin blades of mica to be
used. The blades are stacked with interconnecting
foils and are then clamped or riveted together which
gives them their characteristically flat ‘postage
stamp’ shape. Silvered mica capacitors are available
in values from 1pF to about 10,000pF and usually
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have a voltage rating of 250 to 500V although higher
voltage ratings are available for use in transmitters.
They are very suitable for use in RF tuned circuits
up to several hundred MHz and will carry appreciable
RF currents in transmitter applications.

Some “compression type” trimmer capacitors use
mica as a dielectric and in these the mica is sand-
wiched between spring foil electrodes. The capaci-
tance is varied by squashing the sandwich with an
adjusting screw and so changing the dielectric from
partly air and partly mica to just mica. These capaci-
tors, which were once seen only in radio receivers
are now being used in transistor VHF and UHF trans-
mitters where their very low inductance and low
losses make them ideal.

Ceramic Capacitors

Ceramic capacitors are made in various forms, the
most popular being the tubular and disc types. The
tubular type consists of a small ceramic tube which
has silver deposited on the inside and outside sur-
faces, the. capacitance being determined by the area
of the surface, the tube wall thickness and the
ceramic dielectric constant. The disc type consists of
a flat disc of ceramic with silver deposited on each
side of the disc. Ceramic dielectric material can be
made to have particular characteristics by adjusting
the proportions of the ingredients.

The low K ceramic material usually used in the
tubular capacitors provides good stability with a
fairly low and a predictable temperature coeflicient
(change of capacitance with temperature) so that in
some circumstances they can be used with advantage
in a tuned circuit to compensate for the opposite
temperature effects in other components inthe circuit.
Their small physical size and low inductance makes
them suitable for use in receivers and low power
circuits in the VHF and UHF range.

Tubular ceramic- capacitors are also made in a
lead-through form for decoupling supplies passing
through a screening box or plate and they have a
soldering flange or screwed bush for mounting.
Variable tubular ceramic capacitors have the internal
silvering replaced by a concentric adjusting screw
and these are suitable for operation up to several
hundred megahertz.

Disc ceramic capacitors are usually of the Hi K
ceramic type and have the advantage of very high
capacity with small physical size and very low in-
ductance. Hi K ceramic material has a high tempera-
ture coefficient which makes these capacitors unstable
in value and so unsuitable for use in tuned circuits.
They suffer from losses at high frequencies but can
be used successfully in bypass and decoupling appli-
cations up to 1,000MHz.

Wound Capacitors

Polystyrene, polyester, polycarbonate and paper
capacitors are made by winding two strips of metal
foil into a roll, insulated by two sirips of dielectric
film or paper. Connection strips or edges are brought
out to form suitable lead-out connections. Polystyrene
is a high-grade dielectric having characteristics
approaching those of mica; polystyrene capacitors are
used in LF, MF and HF circuits where stability is
important. Polyester and polycarbonate capacitors are
suitable for most LF and MF applications up to a few
MHz. Paper capacitors are mainly used in LF appli-
cations and for high voltage power supply use where
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working voltages up to several thousand volts are
available. Capacitors of this type are usually hermeti-
cally sealed in a can with special high voltage
terminals.

Polystyrene capacitors are available in values from
10pF to 1xF and polyester, polycarbonate and paper
capacitors from 1,000pF to 10«F approximately.

Now follows the last major theoretical section, but
a very important one, leading up to the resonant
tuned circuit, an essential part of every transmitter
and receiver.

Inductors and Capacitors in
series and paraliel
(i) Inductors (not mutually coupled)

Series
Lot = L1 -+ Lo
Parallel
1 1 1 L,L
—— 4= orLigm=7"2
Lo Li Lg% Lit+L,
L1
L1 L2
et THR— T

Fig. 20: Inductors in series. Fig. 21: Inductors in parallel.

The arithmetic is the same as for resistors, in series
they add and in parallel the total value is less than
the smallest. Whereas for capacitors it is just the
opposite, as shown below.

(ii) Capacitors

Series
1 .1
Ctotal B Cl Cz
Parallel
Ciotai = Cy + Cy

1 Ca __."__
H _"lzl"_— W70

Fig. 23 : Capacitors in parallel.

Fig. 22: Capacitors in series.

In parallel they add and in series the total value is
less than the smallest. We are now in a position to
look at the behaviour of resistors, capacitors and
inductors in circuits where alternating currents are
flowing.

AC Circuits

Resistors in an AC Cireuit.

In this case both voltage and current are “in phase”
with one another, ie. they both reach maximum or
minimum values at the same instant of time. When
calculating current and voltage, the r.m.s. values are
used, thus Irms = Vrms/R
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Fig. 24: The voltage and current in a resistive circuit are in phase.

Capacitors in an AC circuit (Capacitive Reactance).

When an alternating current is applied to a
capacitor it will charge it, first in one direction and
then in the other. The maximum current will be
flowing in or out of the capacitor when the applied
voltage is changing most rapidly (i.e. as it goes
through zero volts) and the current will fall to zero
when either peak of the cycle has been reached and
the voltage is virtually steady for an instant.

Since the current is at a peak L4 cycle before the
voltage it is said to “lead” the applied voltage by
90° (one full cycle being 363°—see section on sine
waves). The energy which is stored in the capacitor
during the 14 cycle charging period is returned to the
circuit in the following 4 cycle. The current flowing
is known as Wattless Current as no power is dissi-
pated in the conventional I*R sense.

v,

¢ S //_
Nt /
\\ /
I o Vi
\
\
n, A
N\
A \\__/

Fig. 25: In a capacitive circuit, the current which flows leads the
applied voltage by 90°.

If the relationship between voltage and current is
investigated, the frequency of the alternating current
must be taken into account, together with the value
of the capacitance in the circuit. In fact, the current
flowing is proportional to capacitance, frequency and
voltage. By arranging these factors we can extract a
quantity which is akin to resistance in a DC circuit.
This quantity is known as Capacitive REACTANCE
and its unit is the ohm.

Capacitive REACTANCE (Xc) = — where
2afC
f = frequency of alternating current, C = Capaci-

tance and = = 3-142.

Using Ohm’s Law and reactance we can calculate
the voltage or current in an AC circuit containing
a capacitor:—

v v
= Xe=7 V=IX

(note that E and I are r.m.s. values)

Inductors in an AC Circuit (Inductive Reactance)

When an alternating voltage is applied to an in-
ductor the resultant current causes a back or induced
e.m.f. to be generated which is proportional to the
rate of change of the current. In the inductor, as in
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the capacitor, the maximum current occurs when the
voltage is changing most rapidly (as it goes through
zero), except that in the case of the inductor the
current “lags” the voltage by 14 of a cycle or 90°.

It will be realised that if the frequency of the
alternating current increases, so will the rate of
change of current, thus the value of the e.m.f.
generated in the inductance will be proportional to
the frequency and the current flowing inversely pro-
portional to the frequency. From this we can extract
a quantity known as the Inductive REACTANCE,
unit—again the ohm.

Inductive REACTANCE (Xy)
frequency, L = inductance and «

2+fL. where f =
3:142.

Induced emf.

\_
\/

\\\_// \._

2

w573

Fig. 26: In an inductive circuit, the current lags the applied voltage
by 90°. The induced e.m.f. is in anti-phase (180° different) to the
applied voltage.

Again we can use Ohm’s Law and calculate current
and voltage in the inductive circuit using REACTANCE
in the place of resistance:—

_v
=X
(note that V and I are in r.m.s. values).

I V =1IXy XL=¥

Reactances in Series and Paraliel

Reactances of the same kind, Inductive OR
Capacitive can be treated similarly to resistors:—

Series X=X +X2+ X3
1 1 1 1
X X, X, X,
Reactances of opposite kinds, Inductive and
Capacitive:—
Series X =X, — X¢

Parallel X = XX,
XL — X
This follows because when reactances of opposite
kinds are combined in a circuit, the currents lag and
lead the voltages, in the inductive and capacitive
sections respectively, by 90° and consequently they
must first be subtracted from one another to find
the total reactance. For this purpose, Inductive
reactance 1is mnormally considered ‘positive’ and
Capacitive reactance ‘negative’.

Parallel

Impedance

In any circuit containing reactances there will be
some resistive element in the wires, for example, in
the inductor windings thus when we consider the
resistance to current flow presented by reactances
we must add that presented by the ohmic resistance
of the circuit. When we consider all these elements
together, inductive reactance, capacitive reactance
and resistance, it is known as IMPEDANCE. The
resistive element of the impedance may be either
in series or in parallel with the reactance.
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Series

The impedance Z in this caseis Z = +/R? + X2

where Z = Impedance (ohms), R = Resistance, and
X = Reactance (inductive or capacitive).

Parallel

R.X
L= ,—/
v/R2 + R2
In circuits which contain impedances, Ohm’s Law

can be applied as follows:— I =% and V = 17

and Z = % . (use r.m.s. values of V and I).

R

W
R
O AAA- X o [SE— } $——20
X
w575

Fig. 28: Resistance and re-

Fig. 27: Resistance and re-
actance in parallel.

reactance in series.

Resonance

The next characteristic of the AC circuit, that we
are going to examine, is RESONANCE. This is a
most importance effect which is employed many times
over in every radio transmitter and receiver. As the
AC frequency, applied to a circuit containing induc-
tance and capacitance, is increased, the value of the
inductive reactance increases, whilst that of the capa-
citive reactance decreases, as shown in the graph
below:—

Xc

Reactance

T T T 1

S fa
Frequency

Fig. 29: Capacitive and inductive reactance plotted as a function of
frequency. At the resonant frequency, fr, the two reactances are equal
in value.

From this it is apparent that at a certain frequency,
f,, the capacitive reactance equals the inductive
reactance.
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Series Resonant Circuit (Acceptor Circuit)

If the frequency of V changes between f, and £
then the current flowing in the circuit will rise to a
maximum at f,. The impedance, on the other hand,
falls to a value equal to R. To summarise this in an
expression:—

1

Xy, = 2afL and X, = ——
27fC

atf, 2=fL = .

271C

1
B =omy/IC

Where f = frequency in Hz, L. = Inductance in
henries, C=Capacitance in farads and 7=3-142.

The value of the current flowing in the circuit is
found as follows:—
y_ 1
Z VR X - X.)?

Thus, at resonance, the impedance of a series
resonant circuit is equal to the resistive component
R, X1 and X¢ having cancelled each other out.

=

Fig. 30: A series resonant
circuit.

o’\}-:-

v WB77

ITorZ orR

\

f1 T fa

Frequency I

Fig. 31: When a series RLC circuit is at resonance, the impedance is
at a minimum, and the current is at a maximum.

Parallel Resonant Circuit (Rejector Circuit).

This arrangement is awkward for the purposes of
investigating the variation of current and impedance
with frequency, se an equivalent parallel circuit is
used in which a perfect inductor and a perfect
capacitor are in parallel with an assumed resistance,
known as the dynamic resistance Ry, Ry being equal

to % at resonance. The expression for the resonant
r

continued on page 669
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priced

Experimentor* low-cost solderless bread- 77777777777
boards are the first in the world specially //"/j@%j
designed for 0.3"and 0.6" pitch DIP’s, W
They clip together by an exclusive
interlocking system in any configuration,
(just like dominoes), so you arrange the
breadboards to suit your circuit,
not vice-versa.

They are precision moulded from
durable, flame-retardant plastic, ==
and feature alphanumeric Lw
coding for easy circuit
building, and
non-corrosive, pre-stressed
nickel-silver alloy contacts— %
reliable for well over 10,000 insertions:

EXCLUSIVE %
INTERLOCKING
SYSTEM. ~

Get your hands
on an Experimentor

g and stop
wasting time!,
.

1

Contact resistance is a mere 0.4ma and Centre 5-way :

interterminal capacitance is typically less Model  Length” Width” channel” tie points Bus  Price Al unitsare 0.330" deep.

than 5pF The Experimentor i EXP300 6.0 2.1 0.3 94(470) 2(80) £6.77 Prices include VAT (8%) and p&p for
1(IJDOIJH p is usable to ‘EXP350 3.6 2.1 0.3 46(230) 2(40) £3.69 UK Orders.

OVerh Z. EXP600 6.0 24 06 94(470) 2(80) £7.35 Add 5% to all orders outside UK.

Experimentor 600 and 650 models are EXP650 3.6 2.4 0.6 46(230) 2(40) £3.99 All prices and specifications correct

ideal for RAM’s ROM’s and PROM's EXP4B 6.0 1.0 N/A N/A 4(160) £2.83 at the time of going to press.

displays or any other circuits, buy the

(0.6"centre IC’s) while the 300 and 350
models arefor smaller DIP’s (0.3" centres).
All four models, of course, also take all
standard components,the 0.1" grid being
compatible with transistors, diodes, LED?s,
capacitors, resistors, pots —in fact any
component with lead sizes between 0.015"
and 0.032)

A usetul quad bus strip (EXP4B) further

expands the versatility of the system for
the MPU user.

Experimentor breadboards can be used
alone or mounted on any convenient flat
surface, thanks to moulded-in mounting
holes and vinyl insulation backing that
prevents short circuits. Mount them from
the front with 4-40 flathead screws or from
the rear with 6-32 self tapping screws.

But however you use them, Experimentor

breadboards are the quickest and easiest

way to build and test circuits.

Ifyou’re working on IC's, MPU'’s, memories,

breadboards that are designed for you.
Ring us (01-890 0782) with your Access,
Barclaycard or American Express number
and your order will be in the post that nighi

Alternatively, send a cheque, or postal
order (don't send credit cards!) and it

still only takes a few days.

Otherwise ask for our complete catalogue.

CONTINENTAL SPECIALTIES CORPORATION

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., SPUR ROAD,NORTH FELTHAM TRADING ESTATE, FELTHAM, MIiDDLESEXTW14 0TJ. TELEPHONE: 01-890 0782.

REG IN LONDON: 1303780 VAT NO: 224 8074 71 *TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD.
7R

Dyrantinal Wivnlace Tanarsavar 1
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Gan YOUR
Antenna do all this?

A SMALL SELECTION FROM OUR HUGE FILE OF
TESTIMONIAL LETTERS ON THE JOYSTICK VARI-
ABLE FREQUENCY ANTENNA (-5—30MHz).

Carl V. Guest, Mount Vernon, Ohio, writes—*l set the
Joystick antenna on the floor of my operating room which
is at street level. On 40 meter CW | worked out to a
distance of 700 miles in the afternoon.’’

“CQ’" Magazine—*“If you are high enough the antenna
will operate (especially at 15-20) as well as the well-known
3-element beam with which we compared it. The tests
were ‘operational, not theoreticai!l’ We find that if we
can hear ’em we can work ’em~-and in most cases with a
100 watts input.””’

K6MDJ~“Early results are astounding. I’ve been using
a trap dipole for 40-20-15. This JOYSTICK out-performs the
dipole2x1.”

G3UGB~-“Extremely good reports on 160 meters and
80 meters.”’

WSCJV—“Do 1 like the JOYSTICK! | guess so! | took
five antenna down and now use the Joystick alone!’’

IN USE BY AMATEUR TRANSMITTING AND SWL
STATIONS WORLD-WIDE AND IN GOVERNMENT
COMMUNICATION ’

SYSTEM “A”

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

SYSTEM “J” £42-60

500 w. p.e.p. (improved ‘Q’ on receive).

PARTRIDGE SUPER PACKAGES
COMPLETE RADIO STATIONS FOR ANY LOCATION
All Packages feature the World Record Joystick Aerial
(System ‘A’), with 8’ feeder, all necessary cables, matching

communication headphones. Deliv. Securicor our risk.
Assembled in seconds! BIG CASH SAVINGS!

PACKAGE No. I 5ieze, oo
PACKAGE No. 2  [53fiersd withche FRG7RX.  £]93-] |

SAVE £12-2
PACKAGE No. 3 New—-low priced package. £|54'86

T he all solid state SMC73 RX with ail the Partridge extras.
SAVE £17-28!

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £162-00 SMC73 £128-81

All prices are correct at time of going to press and include VAT
at 124% and carriage.

£36-00

£210-55

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

or write for details, send 9p stamp

LELTRONT,

G3GED

Box 5, Partridge House, Prospect Road, Broadstairs,
CT10-1LD. (Callers by appointment).

MAIL ORDER DEPT:~

CRESCENT RADIO LTD

I ST. MICHAELS TERRACE, WOOD GREEN,
LONDON, N22 4S}
TELEPHONE: 888-4474

8 KILOWATT PSYCHEDELIC LIGHT
CONTROL UNIT

1000 WATT PER CHANNEL.

Three channel: Bass, Middle, Treble.
The input of this unit is connected to the
loud ker termi: f an 1 and
the required lighting is connected to the
outpat terminals of the unit thus enabling
you to produce a fascinating sound to
light display.

Full instructions supplied or 8.A.E. for
detalls.

Fantastic Value at £20-00 4 89 VAT.

LOUDSPEAEER SELECTION
+ 124% VAT
24 8, 40 and 75 ohm at £1-10
(Please state which impedance is required)
5” 8 ohun CERAMIC at £1-70

POWER SUPPLY UNITS 4 8% VAT

PPl--Switched 3, 44, 6, 7}, 9, 12v at
500m/a with on/off switch and pilot light.
gé)gaux size: 130 X 56 X 75mm. ONLY

PP2—Switched 6, 74, 9v at 300m/A. This
is a sealed, moulded umit ftted with a
3 pin 13A mains plug. Approx. size:
75 x 55 X 45mm. ONLY £4-00.
PP3—DC/DC Power supply for cars.
Bwitched 6, 74, 9v at H00m/A from 12v
DCinput. Approx.size: 125 x 88 X 46mm
ONLY £6-25.

PP4-—Stabilized Power supply. Switched
3, 8, 7}, Ov at 400mfA with on/of? switch
and pilot light. Approx, size: 116 x 78 X
55mm. ONLY £7-00.

PP5—Heavy duty 12 volt power supply.
1-54 at 12 volt. Approx. size: 185 x 80 X
95mm. ONLY £8-00.

ALUMINIUM BOXES + 8% V.AT,
ABT = 53 x 93" x 1¥” = 88p

8” GOODMANS Audiom 8PA' 8 ohm
15w at £5:26

10” ‘ELAC’ Dual Cone 8 ohm 10 watt
at £4”

ABS = 4”7 X 4" x 1} = 93p

75 ABI1 = 47 x 2}” x 37 = 88p

EFFECTS PROJECTOR ‘150" (150 watt)
Jdeal for disco work, this versatile
machine takes a range of accessories and
is of a sturdy metal construction. Comes
complete with bulb and 6" Liquid Wheel.
Ready to use.

A bargain at £34:00 + 8% VAT.

ABl4 = 7" x 5”7 x 2"
ABlS = 8” X 6” x 87 = 81'79

AB16 = 10”7 x 77 x 3" = $1-82
ABI7 = 107 x 43" x 3” = £1-88
ABI8 = 12" x 5”7 x 3" = £1.88
ABl1S = 12”7 X 8" x 3”7 = £2-34
{please note: all sizes are aporox.)

BARGAIN TRANSFORMERS
240v primary, 12-0-12v 500mA secondary.
Approx size: 60 x 40 x 50mm:, Fixing
S-BK_Hz to 28KHz Spec. Sheet sent on cel;gres 75-1,“?‘“' Pl]}i?x}fs. £1:80 + 8% vvﬁtTh
receipt of B.AE. 18v 500mA sec. Price and size same as
OUR PRICE: £7-60 each + 8% VAT, above.

PIEZO ELECTRIC HORN UNITS 100 watt
New High Quality, High Power Tweeter.
No Xover required. Freq. Response.

ACCESE AND BARCLAYCARD ACCEPTED—PHONE ORDERS WELCOMED
ALL PRICES INCLUDE POSTAGE—PLEASE ADD V.A.T. AS SHOWN—S.A.E,
WITH ALL ENQUIRIES PLEASE,
Personal callers welcome at: 164-188 HIGH ROAD, WOOD GREEN, N22. Phone: $88-3206
and 13 SOUTH MALL, EDMONTOK N¢ Phone: 803-1885
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We wish you a

happvy Christmas

and suggest that one of the best ways
to ensure it is to treat yourself to a

Home Radio Components Catalogue.

Only £1-40 including p. & p.

The best Christmas present you
could buy—for yourself or for
any of your electronics
friends or relations.

El
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3 [ ]
° o Please write your Name and Address in block capitals
QW | i
g é ' NAME (i '
e ADDRESS

Y
~ § | |
a .E . HOME RADIO (Components) LTD. Dept. PW Regn. No '
°§ 234-240 London Road, Mitcham, Surrey R4 3HD 912966 London
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The main differences between this and the calculator
keyboard version are the cabinet details, the key-
board wiring loom, and the use of extermal foot
switches to select Minor and Seventh chords. There
are one or two minor layout differences.

The accompaniment keys (bottom octave of the 4
octave keyboard) require two separate busbars. One
commons together the poles of C, C#, D, D#, E and F
while the other commons F#, G, G#, A, A# and B.
Use the wiring instructions shown in Fig. 1 to con-
nect between the board pins and the contacts of
each key (note) switch—not forgetting the three
busbar connections. Use lacing cord to neatly tie
the keyboard loom into a bundle.

The rear panel wiring is slightly different from the
calculator Key version. A sterec jack plug and socket
is used to route the Minor and Seventh select wires
(together with their common connection) to an

Practical Wireless, January 1978

LECTRONIC ORGAN

nclusion

external “push to make” pair of foot switches.
Although expensive, an electronic piano ‘“Soft/
Sustain” pedal pair worked well.

A single pole toggle switch was put in series with
the internal loudspeaker connections so that the
internal speaker can be muted. The output for the
external Phono lead is connected via an extra stereo
jack socket. This enables an external foot controlled
volume control (swell pedal) to be used. The wiring
is such that the control (which should be 10kQ log)
can be plugged into the jack socket if needed but,
if unplugged, the signal is left unaffected at the DIN
socket.

665
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Adjustments for both versions

The most obvious problem will be caused by con-
structors trying to get too much out of the internal
amplifier. Remember—it is only capable of putting out
about 1W (about the same total volume as a portable
radio). When playing a single melody note, it is
possible to turn up the gain of the melody pre-amp
and produce a very loud sound but as soon as you
introduce a chord from the accompaniment, the in-
ternal amplifier overloads and produces distortion.
This is made even worse by the drums-—particularly
the bass drum. The secret is to turn all the front
panel volume controls to maximum and then switch
all the voicing switches to their “on” position. Put
. L the vamp switch in the “off” position and select a

G " rhythm—say “Waltz”. With one hand, depress bottom

E . “C” of the melody keyboard and the chord of “G”
L from the accompaniment. Adjust the preset gains of
e the three preamplifiers (VR8, 14 and 18) to get a
good balance between melody, accompaniment and
. drums respectively and set the levels so that the
sound is as loud as possible without distortion. It
might be necessary to adjust VR15, 16 and 19 to get
the best compromise between level and tonal quality
of the cymbals, snare drum and bass drum respec-
tively. Listen, particularly, to the bass drum sound.
This is very low frequency and might not be very
prominent when heard over a small loudspeaker but
it could have a high electronic amplitude driving the
drums preamplifier and the internal power amplifier
into clipping. Having set the maximum level, do not
expect very loud signals if you select the melody
string voice unaccompanied.

The “brightest” cymbals sound is heard when VR15
is near its earthy end; likewise for the snare drum
control (VR16). The best bass drum setting for VR19
is just before the onset of oscillation; take care, how-
ever, not to have too long a decay on the latter other-
wise it will sound more like a percussive tone rather
than a deep “thump”.

Melody sustain length is increased by increasing
the value of C6 by a small amount. Conversely re-
ducing the value shortens the period. If you get no
melody sustain, D2 may be short circuit. Check
that D2 is in the right way round and the VR5 wiper
is making good contact with the track.

Sustain length of the alternating bass is set by
C16. Failure of the bass note to cut off completely is
an indication that D3 is faulty, the wrong value or
inserted the wrong way round.

Chord sustain is set by the value of C20 (which
must be a polyester type). If the chords do not die
away completely Tr5 probably has very low gain and
it might be best to replace it. Alternatively you can
reduce the value of R44 but if you do this you will
have to increase the value of C20 to keep a reason-
able sustain time constant. If the chords do not sound
at all, D5 may be the wrong way round or Tr5 faulty.

Clicks on the attack of the bass note and melody
notes can be removed by careful adjustment of VR10
and VRS respectively. A hesitation on a cymbal stroke
is caused by Tr8 having too high a gain and this can
be rectified by reducing the value of R58 to 4:7k.

If you wish to alter the amplitude balance between
the cymbals, snare and bass drum without changing
their tonal quality (the two parameters are linked
to some extent) you can change the values of R61,
R75 and R86 respectively. Reducing the value by a
small amount will increase the volume for that
instrument.
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The Sinclair PDM35.
A personal digital mulhmeier foronly£2995

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It’s got all the functions and
features you want in a digital
multimeter, yet they’re neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives you
all the benefits of an ordinary digital
multimeter - quick clear readings,
high accuracy and resolution, high
input impedence. Yet at £29.95
(+8% VAT), it costs less than you'd
expect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anyone who needs to make
rapid measurements. Development
engineers, field service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find it ideal.

With its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
314 digit resolution.

Sharp, bright, easily read LED
display, reading to =1.999.
Automatic polarity selection.
Resolution of ImV and 0.1 nA
(0.0001LA).

Direct reading of semiconductor

forward voltages at 5 different currents.

Resistance measured up to 20 M)
1% of reading accuracy.

Practical Wireless, January 1978

Operation from replaceable battery
or AC adaptor.

Industry standard 10 M) input
impedance.

Compare it with an
analogue meter!

The PDM 35’s 1% of reading
compares with 3% of full scale fora
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve I mV
against around 10 mV for a
comparable analogue meter - and
resolution on current is over 1000
times greater.

The PDM35’%s DC input
impedance of 10 M (1is 50 times
higher than a 20 k(1/volt analogue
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there’s no needto
interpret ambiguous scales, no
parallax errors. There’s no need to
reverse leads for negative readings.
There’s no delicate meter movement
to damage. And you can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

[
Technical specnflcahon ek
DC Volts (4 ranges)
Range: 1 mV to 1000 V.
Accuracy of reading 1.0% =% 1 count.
Note: 10 M (1input impedance.
AC Volts (40 Hz-5 kHz)
Range:1Vto 500 V.
Accuracy of reading: 1.0% =+ 2 counts.
DC Current (6 ranges)
Range: 1 nA to 200 mA.
Accuracy of reading: 1.0% % 1 count.
Note: Max. resolution 0.1 nA.

Resistance (5 ranges)

Range: 101 to0 20 Mq1.

Accuracy of reading: 1.5% =+ 1 count.
Also provides 5 junction-test ranges.
Dimensions: 6inx 3inx l2in.
Weight: 6% oz.

Power supply: 9 V battery or
Sinclair AC adaptor.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adaptor for 240V

50 Hz power. De-luxe padded
carrying wallet. 30 kV probe.

The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world-firsts — from
programmable pocket calculators
to miniature TVs. The PDM35
embodies six years experience n
digital multimeter design, in which
time Sinclair have become one of
the world’s largest producers.

Tried, tested, ready to go!

The Sinclair PDM35 comes to
you fully built, tested, calibrated and
guaranteed. It comes complete with
leads and test prods, operating
instructions and a carrymg wallet. And
getting one couldn’t be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10-day
money-back undertaking, of course),
and send it to us.

We'll mail your PDM35 by return!
Sinclair Radionics Ltd, London Road,
St Ives, Huntingdon, Cambs., PE17 4HJ,
England. Regd No: 699483.

I To: Sinclair Radionics Ltd, London Road St Ives, Huntingdon, Cambs., PE17 4HJ.

Please send me (qty) PDM35(s)
@ £33 00 (inc £2.40 VAT and 65p P&P)
| each £

(qty) De-luxe padded
carrying case(s) @ £3.00 (inc VAT

Name.

Address

(aty) AC adaptor(s) for
240V 50 Hz power @ £3.00

(inc VAT and P&P) each:...ccccoerirnee, L
I enclose cheque/PQO made payable
to Sinclair Radionics Ltd for
(indicate total amount): 'y

| and P&P) each:..........

{understand that if T am not completely
satisfied with my PDM35, 1 may return it
within ten days for a full cash refund.

PW/]

@EII"II:|EI

- World leaders in fingertip electronics
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MINI CONSOLES Stop wasting time soldering SC BOXES (square corners)

ideal for smail desk control The NEW MW BREADBOARD accepts Easily drifled or punched,

panels and consoles. Transistors, LED’s, Diodes, ﬁesistors, Capacitors orange, blue, black and grey
Mouided in orange, blue, and all DIL packages with 6 10 40 pins ABS. Incorporate slots for
black and grey ABS. holding 1.5mm thick pcb's.

lncorporates stots for holding
1.5mm thick pcb's
Aluminium panel sits recessed into front of console
and held by screws running into integral brass bushes.

MC 161 x 96 x 58mm  £1.63 (1-9) £1.50 (104}
MC 215 x 130 x 75mm £2.20 (1-9) £2.17 (104}
Add 2Bp per £1 order value for Post & Packing

Aluminium panel sits recessed
into front of the box and <
held by screws running into
integral brass bushes.

SC 85 x 56 x 36mm 80p {1-9) 77p (10+)
SC111x 71 x48mm  £1.07 (1-9) £1.04 (10+)
SC 161 x 96 x 59mm  £1.49 (1-:8) £1.46 (10+)

Add 25p per £1 order value for Post & Packing

ECONGMY QUALITY LED's Includes stot-in Component SupportBracket and has over

400 individual sockets, plus Vce and Ground Bus Strips
50 for only £5 — 100 for only £9 Price £8.72 (includes VAT & P.P.) 240 VOLTS MINI HAND DRILLS

Mixed bags,-all sizes, various colours

‘Ideal for drilling pcb’s, chassis

N TYPE MP NEON INDICATOR etc as well as model m'aking.
FULL SPECIFICATION LED's Supplied with resistor for 240 Volts operation Supplied with 3 collets that £
et 125" ? 16" 3 150mm teads, hetd in 6.4mm hole by nut accept toofs and drills with ]
- lens fens 'e"s 1mm, 2mm and 1/8” dia o
Red (specify size) 75p per pack f shanks.
Green, Yellow, Orange (specify size) £1.20 per pack £0.72 (includes VAT & P.p.)
Red, Amber, Clear, Opal  20p each Accessory tools... 5 Burrs, 1mm, 2mm, 1/8th Drills,

{Each pack contains 5 LED’s, Mounting Clips and Data)

3/32" Collet Price £1.75 {Includes VAT & P.P.)

TYPE A NEON INDICATORS SEVEN SEGMENT DISPLAYS
Supplied with resistor for 240 Volts operation

Quali
Held in 8mm hole by plastic bezel Common Anode 0.2 namy Quality RC BOXES (raund corners)
150mm wire leads Red, Yeliow and Green @ 45p each Easily drilied or punched,
. orange, blue, black and grey
ﬁ % s Full Specifieation ABS. Incorporate slots for
Common Anode — 0.3 - Left Decimal holding 1.5mm thick pcb’s.
AA AG AH Red @ 98p each g Close fitting flanged lids
Red, Amber, Clear, Opal * 19p each Green and Yellow @ £1.35 each & held by screws running into
Green 28p sach {Data supplied with Full Spec. integral brass bushes.

displays only)

RC 100 x 50 x 25mm 51p (1-9) 49p (10+)

12 VOLTS MINI HAND DRILL

- : RC 112x 62 x 31mm 59p (1-9) 52p (10+)
Ideal for drilling peb, chassis ™%, T OO O RC120x65x 40mm  68p(1-9)  62p{10%)
etc as welt as model making. “ 1 P.P. Note Uniess included in price add 25p Post & Packing } RC 150 x 80 x 50mm 77p (1-9) 74p (104)
Supplied with 2 collets that for orders totalling under £10. All prices include VAT and | RC190x 110 x 80mm £1.33 (1-9) £1.30 (104}
accept tools and drills with are valid in UK only for 2 months from journat issue date Polystyrene version
3/32" and .050" dia. shanks. AR B, SN in 5 .
By ~ — . grey only with no slots, no integral brass bushes
S N Mithoel Willioms Electronits | RoP) 112x61x31mm 350 (160)  3zp (104)
5 : & Packi
L 47 Vicarage Av. Cheadie Hulme, Cheshire K8 7P 7 Add 25p per £1 order value for Po.stl acking y
SERVICE SEGOND TO NONE SUPPLIERS TO D.O.E._, A._E,_R.E., UK A.EA.
TRY US AND SEE Government Depts., Universities, Schools and

equipment manufacturers.
E LE CTR o N I c s ~ NEW BIG CAT 50p-+ Refundable S L S
Vouchers

Post & Packing 25p. Discounts £5=5%, £10=

i H i =109 * 1 0, 0,
Flint House, St. Martins Street, Wallingford, Oxon (Tel. 0491 35529) 74% £15=10%. VAT * add 121%. Rest at 8%
TRANSISTORS m 1 ocn 635 | NS o1er ﬁ;sPAc:)T::Rs Eloc. MFD/V | CERAMICS sty | UCLINEAR | TTLDIGITAL
AA119 008 | BCI78B 0-18 | BF1e7 0- 7 . _

ASE OB | BCImB VM. | BER o3 |ocn o4 | BN e B R R I 350, 430 562713')') fom e T omDIy 83 | 740s  13p
AGE SR |somr i SR o wm ) Rew e HEE G DRMLMR QUGN MOEATULE HE B
AcE 038 BCigar :}n’ BrIsS 038 | Ofe42 o.68 | 2naros o-44* | 2.5/68 o-fox | 100/25 0-39° | RESISTORS Zp* sach AYZS00T.V. 808, | TA0T 10p

158 0-38 | BC184B o-12* | BF1as 0.28 | TIP2oA 8-47% | 2N3710 o-11* | 4-7/16 0-08* } 100/35 0-11 One-initd WATT Eiz (5% 3 08 2p
AC176 0-22 BC184L 0-11¢ | BF194 0-10" | TIP30A 0-58* { 2N3711 0 11* | 4-7/863  0-10* | 100/50 “15* | 1 ohm-10m ohm. LM 301AN 0'55 7410 B p
A 1E | BOHCL me LeTRRLE Blw i B0 be B HE | setmoee— B 18 R

. 2t : : : -
AC187/188 BEo0aA b.30e YAt 1 Lt #44 SNa5%E 0. 52 §-8/25 o0-10* | 220/25 0-16* | SUB MIN LM 324 2-05 | 7413 38p
S SR |BE MR RN RGO IR LR R LR R aRR WEeeld B B
. 43* o TIPA1A 0-67 | 2N4058 16 8/7 . " ' .
AR 83 [BGTRUIN| D bR TREAIE MR M MG taimew s piOC W)W S &
. - . . - - " il S——
mawwidi |G bOE | St R |Imiibh | mum o) me GG TR nvmeTess D aags | TR R
AENE 0B | BEI 0ie BrXas 022 | 1S4 0.4« | 2Ns208 o0.50 |10/250 o-8* | azonio e-i2 | SOV 1% 03B .6, 00 2-55° | 7428 st
13| Bives .26 | ZTxa0o o-45e | 25457 050 | 15i0 0307 | 4706 0487 | oioy 4A 960 TAG 1200 Mc 1ae7/SNT6227 | 7430 gp
AR 830 | BRI B SR | ZEGR U | M o\l S L0R SAU Gov 1A edTACIEN | wciwe o |HE B
AFzs -6 | BC23sA 015 | BFYs2 925 | ZTXa0R 0187 | SO0, Gloge | ons 040 | fooojte 025t | JOOV U2 D48 SR | MCissop 978t | Tido 18p
AUT13 220 | BCo61A 016 | BSX20 023 | ZIX500 0-13° | G5eey™ “g.50 | 20/70  0-10* | foojes 0-30+ | 2000 G4 358 riige | NESSS 040 | 4a2 sbp
BCiOT o1 | BCateA 019 | BUIS 2307 | Z1X002 098¢ | 4oces 988 | 226vs 0-der | 1000050 @ 40r | YRS o SK 1122 T.V. | 1s 1o
BCIOTA 812 | BCaOTA 017 | BUIS 300" | Zxas 0.53+ | 4007a_ 085 | zelis” o-fer | 150020 8357 | ZENERS (oome) BIX 82 Game 1800 | J464 1000

107B 0-13 | BC268B 0-17 16 N30 B | e | 25025 0-11* | 2200/6V30-30" | 3V, 3V3. 5V1, 5V6, V5, 9V1, | SN 76003N 2-80° A4 P

BCios” o0 | BCo o7 | BYIar otle |61 S0 | vamicaP T |ayso 012t | 2004070607 | Tov. v 1aV. 'pev,sovi | SNTSOIIND 186 | 3L 530
1005 015 | BCa00 035 | Eyioe o0-40 | 1nacoz 0-08 | ECUT0a3s | 470 -46e | 3500130 0-450 | AN at 12p° each. SN JeomaN  1-78% | 7451 180
SE LN (200 LH )N bk M SR | O BN LG O weramm o0 | R G W
C '12 BC303 0-3! £0402 0 . bt " 3 .
S il (308t el M\ M 8 ) T, | rocwiemvec | AEC gemagll gl NSt i
BCioeC 613 | BCazs 0-1 412 0- . o o6 BN )
BCI17 0-18* | BC338 0.16* | MEO#13 g.15% | 1Nao07 0-11 | 6-0-6900mA | 000  g-06° l.oes 007 | yep sie oo im0z, | TBA 120AsQ 1300 | 7474 35
B s (S b | dema MR ER ) oln ) 8 bR TOMEIMPTOROROM TR 4 o
Bgm 024 gcigg o-:: MEO462 0-21” | 1N5401 0-15 o0t 213& I 1 R o 29p zg: TBA 5200  1-70 | 7480 85p
C147A 0-06* | BCsS7 0-95° | ME4001 0-14> | 1Ns404 0-21 | 309 %A5320 ol o:0e: | 38 0.11* p for above TBA 5300 100 | 7481 1-00p
G145 0-10% | BCoss 0.15" | ME4t01 0-11* | 2N70s o-20 | 12:0-12 50mA | o5 007 | - o-1s¥ NATIONAI.chtE)-gFr }Eﬁ gggo ;-::: ;:gg 1»22:
B * - . . . -
e 5i0e | BEY%0 045 | MIESOSs1 280 NI o0 |tevazia )R SO :gggv S| K T s e, pCB | ThA 33000 240 | T4s0(A)  53p
C143 0-10* | BCY71 0-18 MPF102 0-40® | 2N2102 0-50 047 ©-07* | 1-0 400V 0:12* | Semi-cons, Pois, Res, Caps, | TBA 641 2-55* | 7492 S5p
1498 0.1+ | BCY72 0.14 | OA5 071 |2Nz2ig o-30 | min O/F for - XTAL, Data TBA 750 1-90+ | 7403 55p
BC149C 0-11* | BD123 0-80 | OA10 9-62 | 2N2222 0-24 °C7‘/ﬂgsg 5p | OFFER £21-00* (less cash discount) | TBA 800Q 1-38¢ | 7496 %0p
BClsa  0.18* | BD124 0.9 | OA47 014 | oNo6ss o-65 | 06-06 280mA | mep LED's 125 10for&1 | MA 1003 CAR CLOCK TEABIOSQ 1-487 | 7407 Adp
BCist Sf | BB 043 | 9A% vy 2#3”“3133 1201z 15oma | REDLEDS 2 doforgl | MODULE " et Date | TRA G308  280¢ | 7él3s  4%b
o : : v .
ST 013 | Boid 031> | oAcl .08 SNaoss 0.2 MOT. 100208 | 2N3702 100 for £9 | £17-00 TBA990Q  2:50* | 4141 0p
014 | BDia 8347 | OASL 00 |3Naoot osm | MOT, ™0 OF | ansros 100 for £8 | CAR INTERIDR LIGHT TCAZIOQ 2o | Teus  1fte
B a12e | BDw o | OAB0s 01 NSoe2 g-ge | 2omw soe POTENT!OMETERS 4 to 40 seconds variable. | U 14552 300mW 4174 1-20p
g};?ié 0'16* ggﬁ? :g: 0C35 1-20 | 2N3643 0-47* | DISPLAYS Lin/Lo! Time to find keys and clunk- Audio with data . 74180 1:20p
C177 017 BFi58 ©-20* | OC44 0-45 oN3646 0-17% | DL704 9-95 | 5K, 10K 25K, 50K, 200K, 250K, | click. Complete, 2 wires (O 9-35 74190 1-60p
C1778 ¢-13 BF166 3 OC45  0-45 2N3702 0-11* | DL707 975 SOOK 1M, 2M, 25p* each. connect (protected), £5-28 | ZN414 1-40% ] 74101 2-10p
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Trouble shooting

We have already mentioned that the master oscil-
lator operates from a lower supply rail than the
dividers and during the constructional tests this
was likely to give trouble. Generally the loading on
the unstabilised +15V rail—when all the ICs have
been inserted—will clear this problem but it is pos-
sible, in some instances, that some instability re-
mains (diagnosed by an irregular or distorted quality
of some notes. This can be overcome by increasing
the value of +15V rail dropping resistor (R93) to
10 ohms. Remember this must still be a 1, watt
device!

In the unlikely event of total failure you must
check the system carefully in a systematic manner.
Total failure is most likely to be associated with the
power supply, internal amplifier, or master oscillator.

Test procedures have been dealt with in previous

issues.

It is difficult to decide whether the AY-1-0212 is
faulty (IC2) without using an oscilloscope; if you can
be certain that the master oscillator is working with
no audio tones from the output pins of this IC, there
is a high chance that the integrated circuit is faulty.
In the absence of a ’scope there is a simple, but
effective, test to check the master oscillator. Place a
medium waveband transistor portable radio very

close (within an inch or two) to Trl and Tr2. If you .

tune over the band, you should hear heterodyne
whistles at several points. These may be identified
as coming from the master oscillator by turning up
the Vibrato Depth control. The whistles turn into
chirrups. :

Failure of the vibrato oscillator is most likely to be
due to incorrect setting of VR2.

As with any printed circuit board project most
problems are caused by poor soldering giving rise
to dry joints, connections that have been missed—par-
ticularly under the large integrated circuits—solder
blobs bridging conductor tracks, components put in
the wrong holes and components inserted the wrong
way round.

It is very unusual for components to be faulty—
provided they have not been misused or abused.
Remember that it is easy to damage MOS integrated
circuits by handling them wrongly. In a complicated
design such as the Jubilee Organ, there are bound
to be occasions where a component on the extreme
end of its tolerance can effect the final performance.

Postscript

Some people might wish to carry out a simpie
modification which enables the accompaniment sec-
tion to memorise the last key that was depressed. If
this is done, the rhythm and accompaniment sections
will continue to repeat the same vamp without the
player having to keep his finger on the key. To
change the key of the vamp requires a single depres-
sion of the next key which is then memorised. Only
major chords can be memorised. The modification
requiries a two pole change-over switch and a break
in the printed wiring on the pcb at pins 5 and 35
of IC13 (the Chord Generator). Normally both these
pins are strapped to ground 0V. Connecting them to
the +15V rail through the switch activates the latch
circuitry associated with each chord select key. )
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SO YOU WANT TO PASS THE RAE?
—continued from page 662

frequency of the parallel tuned circuit is, in practical
terms, the same as for the series tuned circuit,

- 1
27v/1LC
L
—— 000 —
R
VWV
o I\j [ O f\j o
v v w580
Fig. 32: A parallel resonant Fig. 33: The(equiyalent circuit
circuit. of Fig. 32.
I
N
5
z
fr
Frequency w581

Fig. 34: In a parallel RLC circuit at resonance, the impedance is at a
maximum, and the current is a minimum.

Magnification Factor Q"

In the circuit shown in Fig. 30, at resonance, the
voltage across the inductor (or the capacitor) can be
considerably greater than the applied voltage V. As
we have seen, the current at resonance is defined by
the value of the resistor R, but the voltage across
the inductor (or the capacitor) is given by the product
of the current and the reactance in question, which
is usually very much greater than R. The ratio of the
voltage across the reactance to that across the resis-
tor is called the Magnification Factor or “Q” of the
circuit.

The “Q” of a practical tuned circuit depends mainly
on the quality or “goodness” of the coil as the
capacitor normally has very low losses associated with
it. A high “Q” tuned circuit has the ability to respond
to one frequency whilst rejecting others. In a receiver,
this would imply “selectivity”, the ability of the
receiver to select a wanted signal and Lre:ject unwanted
ones.

An example of the practical use of a simple resonant
circuit is 1n an Absorption Wavemeter. In this device
the resonant frequency of a tuned circuit is used to
check the output frequency of a transmitter.

In the next section we will be dealing with diodes,
transistors and valves, also block and circuit diagrams.

669
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Pocket-it

With “in” words like Teletext and
Oracle commonly in the news these
days, one tends to be on the lookout
for anything new in this field. The most
exciting piece of news this month is
that a manufacturer is concentrating
its efforts on producing a Teletext
receiver which will fit into the coat
pocket. Although the company (in
Germany) has primarily aimed at
producing a portable radio size unit,
the pocket version is hot on its heels.
It is planned that the unit should be
complete i.e. you do not need to plug
it in or connect it to a TV receiver in
any way. The coat pocket version (it
is planned) will have its own aerial
and tuner, IF amplifier and Teletext
decoder. This will feed a display of
LEDs (for the mains version) or liquid
crystal cells (battery model) and thus
avoid using & conventional cathode ray
tube. For anyone following the stock
market, this looks a good bet—as and
when it becomes available.

After remembering using the old
PO 3000 type relays for early model
control, | am pleased to note that a
new DPDT relay, housed in a dual in-
line package and standing only 0-38in
high, has appeared on the American
market. It fits standard 16-pin DIL
sockets which is very useful, con-
structionwise. Even nicer is the ex-
treme sensitivity of these little
beasties; the coil requires 200mW
maximum to pull in. On the business
side, the contacts will switch a re-
sistive load of 1A at up to 28V DC
and will carry 5A. Itis amusing to note
that the manufacturers of this little
relay have the address; 100 Relay
Road! Clearly an address which
should click with those who are really
switched on.

Smart alecs!

It seems that we will have to live
with the word microcomputer for a
while longer—until something even
more wonderous takes its place, no
doubt. The newest and most interest-
ing development in this field comes
from Japan. One of the electronics
giants over there is to market a mini-
computer-type kit which is aimed at

670
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school children between 12 and 14
years old. With a starting production
schedule of producing some 4,000
kits a month, the company seems
confident it can sell a large number.
The price (converted very roughly)
would be around £85—£95. Costly,
perhaps, but the kit does contain quite
a lot. There's a microprocessor (you
know of a home without one?), a
random access memory and a read-
only memory, arithmetic/logic unit,
8-bit fatch, audio amplifier, two static
RAM chips, keyboard, displays and
drivers, and even a loudspeaker. One
of the exercises for users is to become
an electronic composer. You can com-

pose a tune and enter it into memory..

At the touch of a button your master-
piece will be played back using oscil-
lators (yes, these are included in the
kit) Tunes of up to 127 notes are
possible and are restricted to a
maximum of three octaves. This takes
in most if not all of the popular melo-
dies for those who might prefer to stick
to known tunes. | can see the time
when a hush will descend on the Royal
Albert Hall, and the soloist will
emerge, tuck a 16-pin DIL under his
chin and “give forth'. Ah, come back
Lionel Hampton, all is forgiven!

Valve size?!

New things are often labelled “best”
or‘‘biggest’ etc. A new semiconductor
just released looks as though it could
fairly claim to be the biggest transistor
in the world. It will handle a peak
current of 200A with voltage rating of
550V. These devices have a gain of 15
at the 50A mark and could doubtless
do nasty things to loudspeakers in
disco systems where power is all
Transistors have certainly come a
long way since those ‘‘red spot' semi-
conductors | bought in the Edgware
Road many summers ago (and they
cut off at about 800kHz).

Sunset sirip

The recent Energy Exhibition in
London highlighted (for me) just how
sadly inefficient solar cells are. Manu-
facturers get excited at anything which
exceeds 10% efficiency. While it is
almost certain that newer and better

A REVIEW OF RECENT DEVELOPMENTS
In general,
information on products than appears in the article.

the author does not have any more

materials and techniques will come,
there is some work in hand to maxi-
mise what is already available. For
example, one American company is
aiming to get the costs down to fifty
cents per watt of power produced.
The approach here is to perfect further
the technique of “pulling’” a ribbon of
silicon to get as wide a strip as poss~
ible. Up until now, 1in and even 2in
wide strips have been produced. Now,
the aim is to get 3in widths. The thick-
ness involved is around half a milli-
metre but by using improved tech-
niques it is hoped to get this down to
less than 8 thou.

The strip itself is produced by touch-
ing the surface of a molten pool of
silicon with a little '‘seed” bar of
silicon. The seed is then very slowly
withdrawn. As it rises it “pulls” silicon
with it rather like pulling the surface
layer of a bowl of hot chewing gum!
The cooling length is pulled slowly
through a die to form a strip and the
silicon allowed to cool at a controlied
rate from over 1,200°C down to 600°C.
When it is completely cool, it is
scribed and broken up into individual
cell sizes.

Readers interested in audio filters—
particularly electronic music en-
thusiasts, will find the new SSM 2040
DIL device of interest. It comprises a
voltage-controlied monoilithic filter and
it can be made to synthesize almost
any kind of active fiiter from low-pass
to high-pass, band-pass or notch.
The manufacturer is offering samples
only at the moment and these are quite
expensive. Like most things, the price
should drop once production in-
creases and the devices would then
probably bécome available to the
home constructor. At present, | am
waiting further information but it
seems possible to use just the one,
single filter and to *'switch” it to get
numerous effects in an electronic
musical instrument. Watch this space.

g
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ECO
TIMING
STROBE

A very simple design which uses an a.c. mains
power supply to drive the Xenon strobe tube.
This provides a really bright flash, allowing easy
checking of ignition timing even in full daylight.
This unit is suitable for conventional or electronic
ignition systems.

n A three-transistor circuit based on
’a- the well-known Baxandall tone con-
‘ trol, ideal for use in disco or public

address systems. A wide variety of

°
Actl‘ 7e Tor le ContrOl source and foad impedances can be
: accommodated.
. This unit'is designed to provide pre-
e ll ] I I | a‘; e amplifier input facilities plus medium

wave AM broadcast coverage for
4 s feeding into an existing power ampli-
l l l Ier l I I l 1er fier, which also furnishes the neces-
sary power - supply. Prealigned IF

transformers ease the setting-up
procedure.
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Due to the ever increasing cost of electricity the need
was seen for a reliable and efficient method of con-
trolling an electric fire by reference to temperature.
It was thought that the control should be the same,
if not better than, that of a gas fire. It should be pro-
portional and automatic, i.e. adjusting to a preset
level room heat. When switching large currents of
12-15 amps for up to 3 kilowatt fires, radio frequency
interference can be a problem when using thyristors
or triacs. With this in mind advantage was taken of
the fairly new zero voltage switch integrated circuit,
which will give very good proportional control with
minimum interference. This is the basis of the circuit
shown in Fig. 1.

Zero Voltage Firing

With zero point firing the current in the load is
turned on at the zero voltage point; this has the effect
of reducing radio frequency interference. The power
in the load is controlled by the number of half cycles
reaching the load in a given period. This technique

et

e

can only be applied to certain loads, but is particularly
suited to heater elements, which have a slow thermal
inertia. The type of system described allows just
sufficient bursts of power to reach the load, to make
up system losses. This is achieved by using an internal
generated ramp voltage (see Fig. 2 diagram). The
result is very accurate control of the power produced
in the load and hence, in this case, the temperature
of a room.

Circuit Description

The principle of the operation of the zero voltage
switch integrated circuit can be seen in Fig. 2. Here
a ramp voltage is generated and used to turn on
bursts of current in the load at the control voltage
which is determined by, and related to, the tem-
perature of the room, detected by the thermistor’s
resistance. This reference voltage, set up by the
control circuitry, is fed into an operational amplifier.
R1, R3, B4 and THI form the control circuit to give

Fig. 1: The circuit diagram of the power controller.
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a means of controlling the related voltage. The width
of the ramp voltage is set using the external com-
ponents R1. and C1. When Pin 2 is at a lower voltage
than the bottom of the ramp voltage, the heater is on,
and when the voltage is higher than the top of the
ramp the heater is off. Therefore voltages lying
between the top and bottom of the ramp produce
bursts of power to the load thus maintaining the

Fig. 2: Basic operational principle of the zero-switching device.,
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temperature set by the control. The values of VR1, R4,
TH1 type, have been chosen to give a temperature
range in the region 40°F to 80°F. The output pulse
width is controlled by C2, and was chosen to suit the
type of triac used, and is therefore fairly critical to
ensure that the triac fires correctly. The economy part
of the circuit is effected by R8 and S2, R8 being lower
in value than the minimum resistance of the
thermistor at the high temperature. This ensures a
very low load current at low or high temperatures.

Practical Operation

The load can be any electric heater up to 3 kilo-
watts, with the exception of those using electric
motors, i.e. fan heaters. Due to the values of R1, Cl,
used for good control of an element (bar type), the
motor will operate in bursts, and not run smoothly.
The 3 kilowatts could be extended using a larger triac
and modifications to the gating circuitry. But 3 kilo-
watts was thought to be adequate. The sensing ele-
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ment is a miniature bead type thermistor, which in
the prototype was mounted in a miniature jack plug,
using epoxy resin.

When the room temperature is low the heater will
be turned on. When the temperature of the room has
reached the required level, that set by the position of
VR1, just sufficient current is applied to the heater to
maintain the temperature constant. When the
temperature rises, the thermistor value drops and so
the current is reduced. Figs.5and 6 show some graphs
of the performance, In Fig. 6 it can be seen that the
temperature, with the control in the mid-position, was
kept quite even over a period of some 3 hours. It was
found, in fact, that once 70°F was reached, and the
control left in the central position, the temperature
varied only 1°-2°F in 8 hours.

VR1 TH1, ATH1,R8 CASE EARTHED VIA BOLT
B

AC MAINS
EARTH

SK1 EARTH

T1-MTY
{LARGE TAG)
AND R6

AC MAINS
NEUTRAL

N1

N1,SW1
(AC MAINS LIVE)
e

T1 GATE
‘ (STUD)
|

SK1 LIVE
VIAF2,SW2

J Wi
AC MAINS LIVE

Fig. 4: Details of the PCB and overlay.
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(d)

(c)

Fig. 7 : Details of heatsinking for triac (7a and 7b), method of mounting

thermistor (7d), and chart to show the approximate link between

current and temperature conditions in the circuit environment (7c).
C5 and R6 are mounted on T1, using the shortest possible leads.

Construction

Reference to Figs. 3, 4 and 7 will show the method
of construction. First and foremost it must be
mentioned that mains voltages are being dealt with
and a reasonable amount of care must be taken during
construction. To ease the construction it is recom-
mended that the approved P.C.B. is used i.e. Readers
P.C.B. services, to . minimise wiring errors. The
assembly of the P.C.B. should be carried out first. The
1.C. should be mounted in an I.C. socket. The case of
the prototype was made out of aluminium extrusion, as
used in shop fitting work, but any metal box of rigid
construction and adequate size could be used. The unit
could in fact be mounted flush to the wall, the brick-
work giving added heatsinking to the triac. All leads
should be kept away from the 6-8k 10 watt resistor.
When mounting the triac, it should be fastened to its
own heatsink, using the correct insulating kit. Figs. 7a
and 7b show the mounting. The sense element in the
prototype was mounted in a miniature jack plug.
using epoxy resin, see Fig. 7d. There is no reason why
the sense element should not be remote from the
unit, say in its own small box. This however could
possibly interfere with the fact that the unit is
normally a portable accessory to an electric fire. If
all the correct components are used there is no set-
ting up of the unit to be done, but emphasis must be
made here on checking wiring to the P.C.B. to elimi-
nate damage to the I.C. Short circuits around the triac
should be checked for, and also to make sure the
case is adequately earthed.

675

wwWw americanradiohistorv com


www.americanradiohistory.com

S

Were the summers sunnier, the blooms bigger and life
more exciting when you were younger? Was the beer
better, were the steaks juicier and the girls prettier?
However that may be, I truly believe that the in-
habitants of Research and Development Laboratories
were more eccentric. In many instances the pranks
they got up to were frankly crazy.

In his youth Point Contact spent varying amounts
of time in laboratories which were only concerned
with electronics in an oblique way, the immediate
object of interest being some kind of material, a
dielectric or semiconductor for example. Conse-
quently, they were staffed by a motley mixture of
Physicists, Chemists and that invaluable oddity, the
Tame Mathematician, as well as the occasional Elec-
tronic Engineer. PhDs were two a penny, almost every
other person had a higher degree except for yours
truly and one or two other undergraduates. Whether
as vacation students or student apprentices we were
privileged for a period to participate in the work
of this or that laboratory—and in the play too!
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Some of the antics which people got up to were
relatively harmless, some were fairly hazardous to
the prankster and some potentially dangerous to
others. In the first category I remember the Plasticene
ploy. Plasticene (like Meccano) is a valuable labora-
tory aid with a thousand and one uses, like instant
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mounting for a specimen, plugging material for pipe-
work etc. It was used again and again until it dried
out and was thrown away and replaced. If you wanted
some you had omnly to look around and there on the
nearest shelf, in the cupboard, on the bench was a
lump just waiting to be used. Of course, first of all
it had to be well kneaded to make it soft and pliable
again—and here care was necessary. The unwary
were caught out by the prankster who had carefully
fashioned a hollow lump and filled it with water,
usually coloured with red ink, before smoothing over
the hole and leaving it on the shelf. ]
Much more spectacular was the party trick of a
certain Dr. K., which with a little prompting he would
demonstrate. Pouring some liquid air from the Dewar
flask of a vacuum-trap into a ‘50 ml beaker, he would
then solemnly take a sip and roll it round and round
his mouth. If one held up a smouldering taper he
would breathe on it and it would burst into flame.
(As liquid nitrogen boils at a lower temperature than
liquid oxygen, it boiled off first, so unless replenished
from a new delivery, vacuum-trap Dewars usually con-
tained mainly liquid oxygen, as one could see at a
glance from the pale blue colour.) He would then
spit out the remainder, which vapourised in a flash
on hitting the floor. Despite his assurances that it was
quite safe if one kept the liquid on the move with
one’s tongue, I recount this stunt only to illustrate the
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statements in my first paragraph. Please DO NOT try
it yourself!

Always interested in what components are avail-
able and what you can do with them, a colleague
drew my attention a few days ago to the RCA
fourteen-stage COSMOS ripple counter type CD4020.
This divides by up to 2%, so when clocked at 1MHz,
produces an output frequency of 10° divided by 16384
or 61-03515Hz. A popular proprietary printed circuit
board used for bread boarding digital circuits in our
laboratory-—it has supply rails running round and
uncommitted pads for accepting i.c.s with up to 16
pins—accommodates 5 rows of 7 i.c.s. A board full of
35 CD4020s would therefore divide by 16384%, which
I am assured is 3-196670156 x 10" (to the nearest 10
significant figures). Clock the board at 1MHz and one
cycle  at the output would reach completion in
1-01296376.x 10 years.

This is a good bit longer than Point Contact is
capable of imagining, in fact if just four CD4020s had
been switched on in the year ADO, then given a long-
life battery and assuming a rather good MTBF (mean
time before failure) for all the components including
the 1MHz clock oscillator, there would still be another
305 years to go before the output of the last ic.
clocked over!

The said colleague came back the next day with the
further useful(?) information that there is a Motorola
device number MC14521 which is a 24-stage ripple
counter and that a boardful of 35 of these would have
an output period (when clocked at 1MHz} of 10°
divided by 7-331559403 x 10** seconds or approxi-
mately 2-3 x10% years. A.suitable long-life battery
not being available, solar cells wouldn’t help much
either, he assured me, as the sun is expected to have
burnt out in the odd 10 years or so. Figures like these
are so meaninglessly incomprehensible that the only
thing to be said of them is that they do demonstrate
the ample capacity of my informant’s all-singing all-
dancing scientific pocket calculator.

'RINDLY NOTE!
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® THIRTY-CHANNEL REMOTE
CONTROL

Remote control of channel changing has been a
feature of some TV sets for many vyears,
sometimes along with remote control of sound,
brightness and colour. More recently however
fifteen and thirty channel remote control
systems have been featured on some imported
sets and some export modeis. These are based
on a set of CMOS i.c.s, and the use of these
more elaborate systems is likely to spread in the
near future since they can accommodate the
functions required for teletext page selection.
The operating principles of this type of remote
control will be described, and examples of
typical peripheral circuitry given.

® DECODER SERVICING

A general guide to the operation of PAL
decoders, the faults that occur in them and
trouble-shooting procedures, also mentioning
some of the more important variations between
different designs.

® TELETEXT EYEHEIGHT
What? Well, the transmission of digital teletext
signals involves many differences from the well
known problems of transmitting and receiving
normal TV picture signals. For example, with a
. conventional TV signal the picture worsens
gradually with reduction in signal strength,
whereas with teletext reception there is an
abrupt transition from correct reception to the
decoder producing “'scribble”. It's important
therefore to be able to assess the quality of a
teletext signal, and for this purpose the BBC
now inserts teletext test signals on lines 20 and
330. These can be scoped, and the eyeheight of
the digits observed. Harold Peters explains.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

(Name of Newsagent)

Please reserve/deliver the JANUARY issue of
TELEVISION (50p), on sale December 19th, and
continue every month until further notice.

ADDRESS ... e s TS =
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E JUDD Assoc. IPRE A.Inst.E. G2BCX

Transmitting and receiving aerial performance is
difficult to measure with any degree of accuracy par-
ticularly when the operating frequency is low and
the aerial is, of necessity, very large. At frequencies
as high as 28MHz (10m band) one would find it
physically impossible to plot the vertical angle radia-
tion pattern, or indeed the plane polar pattern, with
the aerial operating in either vertical or horizontal
polarisation mode. At 145MHz (2m band) the
problem is eased somewhat since the aerials are
physically small but even then they need to be
mounted very high in order to obtain true “free
space” radiation patterns. Further, the transmitted
signal source must he a large number of wave-
lengths away and/or the receiving point must be at
a similar distance if the aerial being tested is radiat-
ing.

It is usual to test an aerial under receiving condi-
tions; the final result is the same. The writer has in
use a 60ft high mast that can be lowered to half way
so that 2m aerials for testing can be mounted on a
special rotator system that will turn the aerial
through 360° as well as from horizontal to vertical
mode. The system is remote controlled from the
measuring instrument position and the distant trans-
mitters normally used are GB3VHF for horizontally
polarised signals and GB3PI, or local amateur stations
for vertically polarised signals. Even so, the process
of carrying out polar pattern and gain measurements
is laborious to say the least, and indeed somewhat
hazardous, especially when large beams (a recent
one was a 12-element ZL Special) have to be hoisted
to a small platform about 30ft above ground before
being raised to full height for tests. On new designs
there is the added problem of making modifications,
so an aerial may have to be hauled up and down
several times before the design can be approved.

The Theory of Similar Structures

It is well known that aerials scaled down in fre-
quency behave in exactly the same way as they would
at the original frequency. At one time the writer
used a frequency of 10000MHz to operate a model
aerial system capablie of obtaining quite accurate
polar patterns of both plane and vertical radiation
fields. At such a high frequency however, impedance
matching, with any degree of accuracy, becomes very
difficult indeed.

The “theory of similar structures” is applied in
many spheres of engineering. For example, for prov-
ing ship’s hulls by using scaled-down models in wave
tanks, models of aircraft in wind funnels and models
of bridge structures etc. It is readily adaptable to
transmitting aerials and if we take a dipole for
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example, its familiar figure-of-eight radiation pattern
is exactly the same whether the aerial is cut to
operate on 2MHz or 200MHz, or any other frequency.
This applies, of course, to aerials of all other con-
figurations and to directivity, gain and polarisation
as well.

The author's aerial measurement set-up, with aerial under test mounted
on a turntable, plus a pen chart recorder.

Scaling down makes the aerials much smaller,
easier to construct and handle, reduces the distance
between the source of transmission and the aerial
being tested, and brings the “free space” position
much nearer the real earth. If the effect of earth is
required as part of the measurement then a metal
ground plane of several square wavelengths extent
is no great problem. As mentioned however, if the
scale frequency is too high matching the aerial to its
feed point becomes a problem and to overcome this
frequencies of between 600 and 1000MHz are com-
monly used.

Some years ago the writer used 800MHz for the
original design of the “ZL Special” end-fire beam for
operation on 14 and 28MHz and which was described
in PW recently for 2m operation. At frequencies
around those mentioned quite accurate matching is
possible, materials for constructing the aerials can be
scaled dowmn, as can transmission lines, matching
stubs and baluns etc. Even “miniature” co-axial cable,
with little loss up to around 1000MHz, is readily
available.

Practical Wireless, January 1978
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A Model Aerial System

A system recently built by the writer and described

here operates at a frequency of 650MHz and, as with ‘

virtually all systems of this nature, aerials being
tested are operated in receiving mode. The trans-
mitter is normally placed at a distance of 10 wave-
lengths, in this case 4-6m, and it is equipped with a
three-element (flat plane reflector) beam aerial to
concentrate the radiation forward, to provide a
sufficiently large illumination area and to reduce re-
flected signals to a minimum.

The “receiver” consists basically of a simple diode
detector to provide a DC voltage from the RF signal
picked up by the aerial being tested and which is
used (a) to operate a pen chart recorder to obtain
either polar co-ordinate or Cartesian co-ordinate plots
of radiation patterns or (b) a continuous direct dis-
play of a radiation pattern in polar or Cartesian co-
ordinates on an oscilloscope screen.

The Transmitter

The transmitter is a simple self-excited oscillator
using a Mullard TD1-100A valve to provide an RF
output at 650MHz of about 2W. Any similar UHF
valve would do and frequency stability is not critical
provided drift is not more than a few MHz. Audio
tone modulation can be applied for quick checks and
for demonstration, in which case the model is made
to radiate and the space around explored with a
single dipole and diode receiver the signal from this
being fed to an audio amplifier and speaker. The
transmitter must, of course, be completely screened
and its output (loop coupled) matched as closely as
possible to the transmitting aerial. The circuit used is
shown in Fig. 1 and may serve as a guide to anyone
interested in embarking on a similar project.

The Measuring System

This system is rather complex in view of the facili-
ties it provides but could be simplified by using a
meter to obtain readings for plotting patterns and
checking gain, in which case the receiver need con-
sist only of a diode detector, the DC output from this
being fed to a micro-ammeter via a simple attenuator.

One of the most important factors in aerial per-
formance measurement is the “reference’ to be used
and this is normally a dipole. For example, in gain
measurement the dipole is first set up and the signal
level from this noted. It is then substituted for the
aerial to be tested and the level from this ascertained.
If the readings are in terms of voltage then the usual

formula 20 Logi %is used to obtain the gain in dB.

In the system described here a rather more sophisti-
cated reference system is employed, particularly in
connection with continuous oscilloscope displays and
this uses an “‘electronic dipole” to be described later.
The block diagram Fig. 2 gives some idea of the
complexity of the system, which begins at the aerial
being tested, picking up the signal from the trans-
mitter. This is coupled by a rotating loop to the
detector and the received signal is rectified, the out-
put being switched to obtain positive or negative
(with respect to earth) DC which is fed to a calibrated
attenuator. From here the signal goes to a pen-
recorder for Cartesian or polar plotting, to a meter
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Fig. 1: Circuit diagram of the author’s 650MHz transmitter.

for making initial adjustments, or to the oscilloscope
DC “Y” amplifier for direct display of Cartesian plots
(see various photos). The aerial and polar plotting
table are turned by either of two synchronous motors
with suitable pulley and/or gear reduction to obtain
(a) a slow rotation at about 1 revolution per 30
seconds for pen chart plots or a fast rotation for
oscilloscope displays at between 5 and 8 revolutions
per second. Directly coupled to the aerial turning
shaft are (a) a system for obtaining a sync pulse for
each 360° of rotation and pulses for each 10° of
rotation which are used for Z modulation (scope
“bright up”) pulses and (b) the components for
generating the electronic dipole signal. The sync and
10° marker pulses are obtained by a light shining
through small holes in a perspex disc (painted black)

The 650MH : test transmitler with its 3-element aerial mounted above it.
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Aerial under test
1 1

Oscilloscope display Fig. 2: Block diagram of the

performance  measurement
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on to photo transistors, the outputs from which are
amplified and shaped into short duration pulses. The
disc contains 36 holes for the 10° markers and one
for the 360° sync pulse.

The electronic dipole signal is obtained by shining
light through a rotating disc of Polaroid material and
a fixed piece of Polaroid simultaneously on to a
photo transistor. As the light fluctuates sinusoidally
the transistor generates two ‘“sinusoidal” DC voltages
per revolution, the equivalent of the radiation pattern
from a dipole in Cartesian co-ordinates, see Fig. 3.
The signal is coupled to the Y2 DC amplifier on the
oscilloscope via an attenuator so that the level can
be set against that from a real “reference” dipole
and, of course, retained and displayed simultaneously
whilst an aerial is being tested.

A 12-element “ZL Special” mounted on the rotator system atop the
author's 60ft mast.
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An additional feature in progress of being de-
veloped is to provide the oscilloscope (an Advance
model 08250) with a controllable circular time base;
controlled, that is, from the aerial signal to provide
continuous display of patterns in polar form as de-
picted in the block diagram.

Examples of Pattern Plotting

First some examples of plots from the oscilloscope
in Cartesian co-ordinate and, apart from the dipole,
I have taken one or two of the aerials described in
my articles in the PW July 1976 and May 1977. The
pattern from a real dipole is shown in Fig. 4 and, as
can be seen, compares very favourably with the
“glectronic dipole’” readout in Fig. 3. Each bright spot
represents 10° of rotation, through 360°. Now
examine the scope readout, Fig. 5, from the “ZL
Special” end-fire beam described in PW May 1977,
operating in horizontal mode. The two minor rear
lobes are displayed to the right and left respectively.
Compare this with the polar co-ordinate plot in
Fig. 6 taken from the same aerial and with the same
equipment.

The Sgh ground plane is a very popular aerial but
it is not as efficient as cne would suppose due to its
high-angle radiation. It is omni-directional and,
ideally, maximum radiation should be parallel to the
ground. As the vertical angle pattern Fig. 7 shows,
maximum radiation is at an angle of about 30° and
although some gain is obtained from this aerial over
a conventiomal 41 ground plane it is wasted in an
upward direction. In fact the “gain” on a line parallel
to the ground is negative with respect to a vertical
dipole. The oscilloscope readout Fig. 8 shows the
same pattern in Cartesian co-ordinate.

Performance Defects

With this system of testing all kinds of defects in
performance can be seen readily. Taking again the
5gA ground plane, its nmormal omni-direction pattern
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Fis}. 3: Oscilloscope Cartesian plot of the ““electronic dipole”. ( See text)

Fig. 5: Cartesian plot of the response pattern of a "ZL Special” array,
operating in the horizontal mode.

50

40 Aerial

30

20

Plane parallel—-
to ground

61117

Fig. 7: Vertical radiation pattern of a §-wave ground plane aerial.

Practical Wireless, January 1978

[ ]
3 - L
= N xS R 0*Q‘l‘ﬂ'.’,."*‘ﬂ"""".“’.’*

Fig. 4: A Cartesian plot of the response pattern of a real dipole.

Fig. 6: A polar co-ordinale plot of the aerial of Fig. 5, plotted using the
pen chart recorder.

Fig. 8: Oscilloscope Cartesian plot of the response of the aerial of
Fig. 7.
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Fig. 9: Trace A shows the distortion of the radiation pattern of an
omni-directional aerial due to a nearby resonant conductor. Trace B
is a reference dipole.

Fig. 10 (right): The polar co-ordinate plot of the set-up of Fig. 9.

Pattern from ;
B 650 MHz. model

&

6T119

Fig.. 7 1: Horizontal radiation patterns of two 12-element “ZL Special”
aerials.

40

. dd
Jim™y
3 5
3 A Free space vertical

A XA

6T120

Fig. 12: Comparison of the verlical radiation patferns of a §-wave
ground plane aerial and the %-wave " Slim-Jim”.
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should be a circle if the aerial were behaving
perfectly. If a mismatch exists, or the aerial is off
resonance, the pattern can become distorted i.e., not
a perfect circle. The presence of other resonant con-
ductors will also produce this effect. The oscillo-
gram Fig. 9 shows this quite clearly. The lower trace
(B) is a reference dipole pattern. The upper trace
should be a straight line, therefore there is a loss of
radiated power in some directions. The result is
perhaps more clearly illustrated by the polar co-
ordinate plot in Fig. 10 of the same aerial with the
dipole pattern again for reference.

A 12 element “ZL Special” mentioned earlier, has
been developed for operation on 2m and is now
operational at G2BCX, the home station. This aerial
started out as a 650MHz model and after adjustment
and a few modifications to director spacing and
length, yielded a gain (over a dipole) of 14dB. The
2m version is physically much smaller than a Yagi
array having the same gain. Its radiation pattern,
actually plotted operating on 2m is-shown in Fig. 11
by comparison with the pattern obtained from the
650MHz model, which is shown dotted.

Slim Jim

Another aerial designed and developed with the
aid of the model system is an omni-directional “free
space” aerial for 2m known at the moment as the
“Slim Jim”. It has no ground plane radials and is
vastly superior to a 3 ground plane, due to the
radiation being almost parallel to the ground. The
vertical angle radiation from the full scale 2m version
is shown in Fig. 12. Compare this with vertical angle
radiation from a 5g: ground plane shown dotted in
the illustration. Details of both these 2m aerials will
be published in the not too distant future.

To anyone contemplating setting up a test system
of this nature I must emphasise that the task is not
an easy one, but the results, if they are reasonably
accurate, are highly rewarding. o
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Yes, they have got a funny name:
Blob Boards.

And if you've never heard of them,
you might wonder what on earth they're for.

After all they sound more like sci fi
than practical electronics.

But in fact there is a good reason for
the name.

It actually describes the way these
printed circuit boards work. You just put a tiny
blob of solder onto circuit board and
component and you've made a perfect
contact.

Every time.

There are of course a few other
printed circuit boards around.

But we thinkthe prices are abitshocking.

Our prices, we think you'll agree, are
more down o earth.

These Blob Boards are about half the
price of the few comparable alternatives.

And unlike those alternatives, on most 48

Bandridge Blob Boards you won't have to
break the contadt rails to make your circuit.

So you'll be able to use them again and again.
The roller tinned copper on Blob Board
makes soldering easy, and it won't corrode, so

354

"V"Range - Easy touse,
17 or 15" matrix board.

The Blob Story:

they'll work for as long as you want them to.

You'll find @ Bandridge Blob Board for
every circuit you'll ever want to make, from
the simplest to the most complex.

And if you're using Bandridge
solderless DEC's for your prototypes you'll be
pleased to learn that there’s a Blob Board that
exactly matches every DEC.

So when you're looking for a circuit

board it'll be worth your while remembering
Blob Boards.
Asif you'd ever forget a name like that.

"D"Range - For discrete work,
but willtake IC package.

“IC"Range - For
integrated circuit work.

For your nearest stockist contact Bandridge Ltd., 80a Battersea Rise, London SW11 1EH. Tel: 01-228 9227.
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Entertainment

Author: Vivian Capel

Whether you are stuck in the frustrating immobility
of a traffic jam, or suffering the boredom of a long
car journey, you are sure to find facilities for in-car
entertainment a great boon. Published information
on the choice and installation of mobile audio equip-
ment has not kept pace with the rapidly growing
interest in the subject. This book fills the gap in a
highly informative, easy-to-read manner. Written by
an expert, and illustrated with many attractive two-
colour diagrams, it sets out the relative merits of
mono, stereo and quad in the car, and describes
cartridge and cassette players as well as giving helpful
advice on choosing between the systems.

CONTENTS:

The Car Equipment Scene. Mono Stereo or Quad?
Mobile Tape Players. The Cartridge Player. The
Cassette Player. Cassette or Cartridge? Car. Radios.
Car Antennas. Interference Suppression. Instailing
the System. Trouble Shooting.

1977 128 pages £2.50

A SELECTION OF OTHER USEFUL BOOKS

Beginner’s Guide to Electronics — 3rd Edition
T. L. Squires and C. M. Deason
1975 240 pages £2.25

Beginner’s Guide to Transistors — 2nd Edition
J. A. Reddihough

1975 160 pages £2.25
Beginner’'s Guide to Radio — 8th Edition

Gordon King

1977 240 pages £2.75
Foundations of Wireless and Electronics — 9th Edition
M.G. Scroggie

1975 552 pages £3.75
Radio Circuits Explained

Gordon King

1977 175 pages £5.50
ORDER NOW

A. P. ELECTRONICS

Manufacturer and Distributor of Electronic Components

3 MILDMAY ROAD, ROMFORD, ESSEX
RM7 7DA

Telephone: ROMFORD 28882

BONANZA

4 MILLION RESISTOR’'S Brand new. A fabulous
range of fWatt, tWatt, 1 Watt and 2 Watt. Carbon
Film Resistor’s. 1,000 mixed values. For the lowest
price ever, VAT included £3-56 only.

This is a bargain you cannot miss, only from A. P.
ELECTRONICS. Count by weight. Post & Pack only
45p.

3+ A MILLION MINIATURE CERAMIC PLATE
CAPS. 200 for only £1-25. Mixed values all brand new
VAT included. Post & Pack 25p. Count by weight.

1 OF A MILLION MULLARD C296 POLYESTER’'S
Many values, 75 for only £1 VAT included. Post &
Pack 30p. Brand new. Count by weight.

MULLARD C280 75 mixed values for only £1 VAT
inciuded. Post & Pack 20p. Count by weight.

A FABULOUS PACK OF HARDWARE. Self
tappers, nuts, bolts, washers, spacers, grommet’s,
etc. etc. £1 VAT included. Post & Pack 40p.

200 METRES of connecting PVC covered wire
single and stranded mixed colours for only £1-25
VAT included. Post & Pack 25p.

50 ELECTROLYTICS CAPACITORS. Mixed
values for only £1 VAT included. Post & Pack 25p.

50 WIREWOUND RESISTORS. From 2-5 Watt.
Mixed vaiues for only £1 VAT included. Post & Pack
30p. Count by weight.

OVERSEAS POST AT COST.

EX-STOCK. Transistor's, Diodes, 1.Cs, C.MOSs,
Thyristors, Knobs, Pre-sets, Resistors, Capacitors,
Tant's, Bridge-Rectifiers, Transformers.

from your local Bookseller or from

888 Newnes Technical Books

@ Borough Green, Sevenoaks, Kent TN15 8PH J

Open all day from 9am till 5.30pm.
Open all day Saturday.
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DESIGN YOUR OWN PROJECTS

Continuity Tester

In part one of this series of articles we mentioned
that many of the circuits that we would be describ-
ing were going to be “one off” affairs. By this we
meant that every circuit built to our specification may
not necessarily work first time, without some playing
about with component values. In fact this is also true
of designs which are far more “respectable” than our
examples! The audio amplifier in part 4 should work
every time whereas the courtesy light extender of
the previous month probably needs different values of
timing capacitor to cater for the spread in gains of
the transistors.

In passing we would recommend that if you don’t
spend a reasonable amount of time experimenting
with simple circuits like this one, then now is the time
to start. It’s one of the best ways of learning about
electronics in practice, as of course is reading this
series!

Perhaps it’s time now to stop philosophising and get
down to business. The circuit for this month stems
from the problem of finding which wire is which in
wiring harnesses and cables. Wires always seem to
end up being coated with nasty mixtures of dust and
gunge and usually end in the most inaccessible places.
The result of this is that “colour coded” wires can
appear identical to one another and that you some-
times need to be a contortionist to hold the meter
probes and simultaneously look at the meter needle.
To put an end to this ritual we are going to go through
the design of an audible continuity tester as this
month’s project.

A little while ago we saw a design for such a device
which pointed out the merit of using a low testing
voltage (about 0-2V) so as to avoid seeing forward
biased semiconductor junctions as short circuits.
Although this seems a good idea the circuit was imple-
mented with five transistors and a Zener diode—we
felt that this was rather excessive so this month we
will start from scratch and “design our own”.

Specification

We want to use a 4-5/5V supply, so that we can
either use batteries or the 5V supply which we use
for driving most of the instruments on our test bench.
The device should use a low testing current—certainly
no more than about SmA-—and should treat a forward
biased germanium junction as an open circuit. The
standby current should be as low as possible so that
when the tester is left on for a few hours/days/weeks
it doesn’t precipitate a major energy crisis.

Design

The major problem we have to deal with is the
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magnitude of the voltages we have to sense. To push
three or four milliamps through a forward biased
germanium junction is going to need around 0:4V—
we realise that the “turn on point” is usually stated
to be around 0-2-0-3V but at 4mA it will be a bit
more. Now sensing 0-4V is going to be quite difficult
and the best solution seems to be to use the sensitivity
of a transistor, at the point where it is switching on, to
“catch” the small voltages in which we are interested.
By far the most convenient way to do this is to work
out a way of converting the input signal of a fraction
of a volt into a signal of several volts, which we can
then use to switch an oscillator on or off.

Early ideas

Initially all our thoughts were directed towards
putting the sensing circuit in the supply to the base of
the transistor. Fig. 1 shows one of our first circuits.

HD 008 i
i RL
Fig. 1: The start of the
Tr1 design,
[ S—
TEST
PROBES

D1
SILICON
oV

The idea is that the diode turns on a little before the
transistor so that if the test probes are shorted
together then the diode steals all of the base current
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from Trl and turns it off. If however there is a signifi-
cant resistance or a junction between the probes then
Trl will keep its base current and stay turned on.

Now this circuit has all sorts of problems in reality,
but the one which caused us to abandon this circuit
is that it will gobble up current at an alarming rate
during standby. If the collector load resistor R1 is
made large so as to reduce the quiescent current then
Trl will be heavily saturated and hence difficult to
switch off.

+ 4-5/5V
39V
Fig. 2: A possible develop-
ment using a Zener diode.
¥
HDOO?7 ov

An alternative solution is to play around with Zener
diodes, which alleviates the current problem (see
Fig. 2). We don’t like this idea since, by the time you
have allowed for the +5% Zener tolerance (+0-2V)
and for about half a volt difference between a full
battery and a half empty one, the build up of
tolerances will produce a bit of a mess.

Anyway, whilst we were thinking about this method,
we had a bright idea: why not put the sensing element
in the emitter and stabilise the base voltage—which
can be done roughly with a couple of diodes? Fig. 3
shows the sort of idea we are getting at—it seems
altogether a lot better. The current consumption with

+45/5v
RB RC HD 008
Fig. 3: A more effective
. modification involving two
Tr1 diedes.
DI
D2

r—' ov

the probes open circuit need be little more than the
base current required to turn on Trl-——only a micro-
amp or two. We will have to decide about the diodes
by experiment but doubtless we can trim up the final
circuit with -a preset potentiometer.. To check that
this circuit is feasible suppose that we achieve an
emitter voltage of 0-3V and that Rc is say 1kQ: if we
short the probes and ensure that Rb is sufficiently
small then Trl will saturate, whilst if we connect a
200Q resistor across the probes then a current of
about 0-3/200=1-5mA will flow which means that
Rc should drop only 1-5V. This all looks very promis-
ing.

At this stage in the proceedings we can make
intelligent noises about how, since we want voltage
gain and aren’t particularly fussed about the current
gain, a common base circuit (which this is in essence)
is going to be at least as useful as a common emitter
circuit (which the others were). We feel that whilst
this sort of observation may be quite interesting it is
not particularly useful and we certainly will not
follow the scientific tradition of covering up the luck
and inspiration involved by pretending that the circuit
was arrived at in this way.
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The Oscillator

Having got so far perhaps we should turn to the
design of the oscillator. Some sledgehammer solu-
tions spring to mind, such as using a transistor or two
to amplify the current available and use this to supply
a multivibrator or something. With a bit of thought
we can do better than this. What about using the out-
put of Trl to control the bias supply to a one-
transistor oscillator—something like Fig. 4

+
. l g |
oy .l
e | r
[| Ll
| L R |
Iy
H]
CONTROL
VOLTAGE,
ov

Fig. 4: Here the circuit has grown into a Hartley-type oscillator.

This may well work but we have a solution which
we think is even better. The complementary pair type
oscillator in Fig. 5 works as follows. Assume that both
transistors are turned off—then C will start charging
up via R and the speaker. Soon Trl will begin to turn
on; this turns Tr2 on and the current through the
speaker raises the voltage at that end of C.

+.
R
Irt Tr2
Fig. 5: An oscillator involv~
ing a complementary pair.
°r
{1‘:[] -
oV

Now it is one of the fundamental principles of
electromnic circuitry that you cannot change the voltage
across a capacitor instantaneously. This means that
the voltage at the other end of C is pushed up even
higher and so even more current flows. Eventually
the capacitor loses all its ¢harge and the current
through the transistors starts to drop. Provided that
the component values are within a certain range
(which is very wide and we won’t worry about it
here) the capacitor will drag the base of Trl down
sufficiently far to turn off both transistors again. The
cycle can then be repeated. The current through the
loudspeaker, which should be a low impedance type,
flows in short pulses but is of sufficient magnitude to
make a fair noise.

The major point of interest that this circuit holds
for us is that the resistor acts merely as a charging
source for the capacitor. If we take the supply-rail
end of R and connect it to a variable voltage source,
the oscillator won’t run when the voltage is zero and
will oscillate as before when the voltage is equal
to that of the supply rail. Somewhere in between these
two extremes it will struggle into life and a little
experimentation with the circuit on a T-Dec showed
that this occurred with R==1M and C=1800pF at
around 1-5V.
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3 EXHIBITION

West Centre Hotel, London
‘February 8-9-10 1978

Sponsored and organised by IPC Business Press

Keeping intouch with afast developing technology .

like microelectronics can bedifficult. And, hike
‘jumping on a moving train, the initial contactcan
. be hazardous, if not actually painful.

That'swhy a unique line-up of IPC Business Press
journals have got together. To organise three days
of talks and presentations plus an exhibition which.
witl give you a chance to come to grips with the
new technology of microsystems.

Thatmeans not just microprocessors, but also
interfaces, peripherals and softwara. Everything, in
factwhieh is needed to transform a microprocessor
intoan operational system

Soclimb on board Microsystems 78 Toleain maore
aboutthe world’s fastest moving technology.
Without being thrown off-balance or having the
doorslammed in your face. I

tam interested in Microsystems '78.

[ Please send me details of the Name
seminar programme, when finalised.

{1 would like to submit a paper to
be delivered at Microsystems "78.

] My company is interested in
participating in Microsystems'78 as
an exhibitor.

"1 My company wouid like to make
an industry presentation at
Microsystems'78.

(Please tick the appropriate box):

———-——_——\

COMPUTER WEEKLY

Job Title
Company Name

Company Adress

We canthink of lots of reaso‘hs why you should
attend Microsystems 78. But we'll give you just
eightof thern.:

Electronics Weekly

data -
processing

MiCroprocessors s
ELECTRON

WIreIess
electrical review world

Alltop jeurnalsin then fields and all spcnsors of
Microsystems '78. Need we say more ? Except
please camplete and return the coupon.

Electrical Times

-—---—*——---—_-—-—~--—_-~

\

Piease return thiscouponto Chris Hipwell, Room 125 Dorset House, Stamford Street, London SE1 gLU
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Hi-Fi Stereo
at prices
everyone
can afford

our prlce
4%
£

speciallv matched 8
x5, high performance
speakers, complete
with all Recessary
teads for DIN
connection.

our pricé
A2

5

our price

£29°

d

rwey cutput
stereo decuder,

W

- - adds new dimensions (o vour
existing audio svstem. Make

will give you per
recordings everv time.

688

01-882 1644. CALLERS WELCOME—ACCESS & BARCLAY CARD ORDERS ACCEPTED.

lude VAT, POSTAGE & PACKING. Send cheque/PO Today for immediate delivery. Goods fully guaranteed for 12 months. Easy payment terms available on request.

ices incl
L) 100 Chase Side, Southgate, London N14 5PL—Tel

All pr.

SHORT-WAVE

HIAI [ ] KITS

WORLD-WIDE REGEPTION

Famous for over 35 vears for Short-Wave
Equipment of quality. “H.A.C."” were the
Original suppliers of Short-Wave Receiver Kits
for the amateur constructor. Special offer ARS8
valves—70pD each.

1977 “DX*’ RECEIVER
scgnglgm kit—Price £7-20 (ncl. p. & p. and

Customer who sent us five QSL cards, one
from each continent writes: “Other countries of
interest which I have heard are Korea, Japan,
Sri Lanka, Liberia and many others, I was very
surprised at the simplicity of the set, compared
to its efficiency.” i
This kit is ready to assemble and contains all
genuine  short-wave =~ components, drilled
is, valve, >ries and full instructions.
Fuil range of other S.W. kits, including the
famous model “K plus” (liustrated. above).
All orders despatched within 7 days. Send now
for free descriptive catalogue of kits and
components,

SORRY, NO CATALOGUES WITHOUT S.A.E.

“H.A.C.” SHORT-WAVE PRODUCTS

P.O. Box No. 16, [0 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RH!9 3SZ

TV GAMES IN FULL COLOUR
AY-3-8500 £6°30. Black and

White TV games kits:~~Standard
model £11-95. Economy

model £6-95. Colour TY games
kits:—Standard £19-45,

Economy £14-45, Colour Generator
kit adds colour to most black and white games £7-50.
Rifle kit £4-95, Send sae for giant data.

NEW COMPONENT SERVICE

Resistors 5% carbon EI2 1 Q to I10M 7W t4p. IW 3p.
Preset pots subminiature 0-1W [00() to 4M7 9p.
Potentiometers VW 4K7 to 2M2 log or lin. Single
30p. Dual 95p. Polystyrene Capacitors EI2 63V
22pf to 8200pf 3fp. Ceramic Capacitors 50V E6
22pf to 47000pf 3p. Polyester Capacitors 250V E6
-0l to -Imf B4p. ‘15, 22, -33mi Tp. -47mf llp.
Electrolytics 50V ‘47, |, 2 mf 5p. 25V 5, |Omf 5p.
16V 22, 33, 47mi 6p. 100mf 7p. 220, 330mf 9p. 470mf
Ilp. 1000mf 18p. Zener Diodes 400mW E24 3V3 to
33V 84p.

MAINS TRANSFORMERS
6-0-6V  100mA 94p. 9-0-3V 75mA 94p. 0/i2/15/
20/24/30V IA £3-85. [2-0-12V 50mA 94p. 0/12/15/
20/24/30V 2A ‘£5-15. 6-3V I3A £2-30. 6-0-6V 1{A
£2:75. 9-0-9V 1A £2-39. 12-0-12V |A £2-69. 15.0-15V
1A £2-8%. 30-0-30V |A £3-59.

PRINTED CIRCUIT MATERIALS
50 sq. ins. pcb 40p. 11b. FeCl £1-05. Etch resist pensi—
Economy type 45p. Dalo type 83p. Small drill bit 20p.
Laminate cutter 75p. Etching dish 68p.

S-DECS AND T-DECS*
S-Dec £2-23. T-Dec £3-98.
u-DeCA £3-97. u-DeCB £6-67.
IC carriers with sockets:

16 dil £1-9E. 10TO5 £1-91.

SINCLAIR CALCULATORS AND DVM*
Cambridge Scientific Programmable £13-95. Prog.
Library £4:95. Cambridge Scientific £8-45. PDM35
digital multimeter £26-95. Mains Adaptors £3-20.

Newest, neatest
system ever
devised for storing smali
parts and components:
resistors, capacitors, diodes, transistors, etc,
Rigid plastic units interlock together in vertical
and horizontal combinations. Transparent plastic
drawers have label slots. ID and 2D have space
dividers. Build up any size cabinet for wall,
bench or table top.

AS SUPPLIED TO POST OFFICE,
INDUSTRY & GOVERNMENT DEPTS.

BATTERY ELIMINATOR BARGAINS

TV GAMES POWER UNIT
Stabilized 83V 100mA £3-20.

3-WAY MODELS

With switched output

Type |: 3/43/6V at 100mA £2-30. Type 2: 6/74/9V
300mA £2-90.

100MA RADIO MODELS

With press-stud connectors. 9V £3-45. 6V £3-45,
9V+9V £5-15. 6V46V £5-15. 44V 144V £5-15,

CASSETTE MAINS UNIT

7%V with 5 pin din plug 150mA £3-65.

FULLY STABILIZED MODEL £6-40.
Switched output of 3/6/74/9V 400mA stabilized.

CAR CONVERTORS 2V INPUT
Qutput 9V 300mA £1-80. Output 74V 300mA £1-80.

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range.

100mA radio types with press stud battery terminals.
41V £2-10. 6V £2-10, 9V £2-10. 4[V+ 44V £2-50, 6V
6V £2-50, 9V-9V £2-50,

Cassette type 74V 100mA with din plug £2-10.
Transistor stabilized 8-way type for low hum

3/44/6/74/9/12/15/18Y. 100mA £3'20. | Amp £6°40

Heavy duty 13-way types 4{/6/7/8%/11/13/14/17/21/
25/28/34/42V. | Amp £4'85. 2 Amp £7'95.

Car convertor kit Inpur 12V DC. Output 6/74/9V
DC | A transistor stabilized £1-95.

Stabilized power kits 3-i8V j00mA £3-60. 3-30V 1A
£9:95. 3-60V 1A-£10-50, 3-60V 2A £13'95,

Bi-PAK AUDIO MODULES

$450 tuner £21-95. AL60 £4-86. PA100 £14-95. MK60
audio kit £36°'45. Stereo 30 £17-95, SPMB0 £3'75.
BMT80 £5:95. Send sae for free data.

SINGLE UNITS (ID) (5ins X 2fins X 2¢ins).
£2:90 DOZEN.

DOUBLE UNITS (2D) (Sins x 44ins x 2%ins).
£4-90 DOZEN.

TREBLE (3D) £4-90 for 8.

DOUBLE TREBLE 2 drawers, in one outer
case (6D2), £7-25 for 8.

EXTRA LARGE SIZE (6DI) £6-25 for 8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5%
Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 75p to all
orders under £10. Orders £10 and over, please
add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance
All prices correct at time of going to press

FLAIRLINE SUPPLIES (Dept. PW1)

124 Cricklewood Broadway, London NW2
Tel. 01-450 4844

JCI12, )JC20, JC40 AMPLIFIERS

JC12 6W IC audio

amp with free data

and printed circuit £1-95,

Also new JC40 20W

mode} with pcb

£3-95, Sensational new }C20, 10W integrated circuit
amp with pcb £2:95. Send sae for free leaflet on all
3 models and associated power supply and preamp kits,

FERRANTI ZN4I14
IC radio chip £1-44, Extra parts and pcb for radio
£3:85, Case £]. Send sae for free data.

SWANLEY ELECTRONICS
DEPT. PW, PO BOX 68,
32 GOLDSEL RD., SWANLEY, KENT

Post 30p. Prices include VAT, Official orders welcome.
Overseas customers deduct 7% on items marked *
and 1% on others.
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If we connect R directly to the collector of the
sensing transistor in Fig. 3 we will in fact have pro-
duced a resistance tester which will make a noise
only when we haven’t got continuity. Although this
works it is not what we wanted when we drew up our
specifications. Never mind, we can turn the circuit of
Fig. 5 “upside down” if we reverse the polarity of both
the transistors—the two circuits can then be fitted
together as shown in Fig. 6. We have tapped the re-
sistor to the oscillator from the potential divider of
R2 and R3 so that we can arrange for Trl to be near
saturation before the oscillator switches on. We have
also put a preset potentiometer in the base of Trl
to trim the circuit for maximum sensitivity. We could
have put it in series with the probe leads, but let’s
leave it where it is for the time being.

+45/5V
LOW IMPEDANCE
VRY LOUDSPEAKER
R3
R4
Rt
M Tr3
R2 T2 2N3704
2N3702
Beiosc
1 .
TEST
D2 [——> PROBES ~
ov

Fig. 6: The “‘combination” oscillator circuit.

Component values

Perhaps we should justify some of the component
values in Fig. 6 which have already been decided. R4
was chosen as 1M because our experiments with
the oscillator showed that this value worked well. Cl
is 1800pF because this value made a nice noise. As
for the transistor types: the 2N3702 and 2N3704 are
simply cheap general purpose types and we chose a
BC109C for Trl because it has high gain which will
mean that we need less current in the R1-VRI1 circuit
and this in turn means lower standby current. What
now? Well the best thing to do is to build the circuit
on a T-Dec and experiment with the values of the
other components.

want more than about 70rA of combined base and
diode current. The circuit was then tried without any
diodes to make sure that the oscillator oscillated
when the probes were shorted and stopped when they
were open circuit.

We then experimented with the diodes. It turned
out that with one silicon and one germanium diode
in series the transistor could not be persuaded to turn
on significantly at all, even with the VR1 on minimum.
With two silicon diodes in series we couldn’t turn the
oscillator off when the probes were shorted. This is
a disadvantage, as maximum Sensitivity is obtained
by adjusting VR1 so that the oscillator is just turned

+4.5/5v

LOW
IMPEDANCE
LOUDSPEAKER

2N3702

ov
Fig. 7: The circuit of the completed design.

on when the probes are shorted. Increasing the value
of R1 to 470k() rectified this deficiency.

Having set the circuit to the correct operating point
with a 4-5V supply we found that resistances of more
than about 20Q did not register as shorts, neither did
a selection of germanium junctions in diodes and
transistors. The 200 figure was rather better than we
dared expect and even when the supply voltage was
increased to 5V there was little degradation in per-
formance. The complete circuit diagram is shown in
Fig. 7.

Flushed with success we transferred the whole
circuit directly from the Dec to a piece of Blob Board.
A practical layout is shown in Fig. 8. If the transfer
is done component by component then the whole pro-
cess is' very fast and you don’t have the problem of

f HD 013
SUPPL__Y . 5z < [HD 013}
' = =
<A SO TO
: ——0— =7,
BN Ky — @ ‘&
L ) = ya
Fig. 8: A practical layout for the continuity tester.  syppy b=x|rl== = - | .
— =t |5 - ¥ - ,
VRS - — TesT
J;
Rl v PROBES
= e
== e

Where do we start? We wanted a sensing current
of three or four milliamps maximum so we want
R2+R3 to be in the region of 1-5kQ. We already
know that we want about 1:5V drop across R3 when
Trl is saturated, to drive the oscillator. A little
experimentation showed that when R3=470Q and
R2=1k( the veltages were about right. Then we dug
out a 500kQ preset and soldered a couple of leads to
it so that we could plug it into the Dec. R1 was chosen
to be 270kQ on the grounds that we cant possibly
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losing the components among the general chaos of
the work bench. We then attached a pair of old probes
to the unit along with two leads for the battery.

How you house the finished unit is very much up
to the individual constructor, and will depend on
whether you want to carry it around in your tool-box
or mount it permanently somewhere on the work
bench. o
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PUTENTIALBREAL

WL

In the January 1976 issue of PW we published an article
entitled “Want Some Lolly”’? which laid down the guide-
lines for budding authors. The response at the time, and
for some time afterwards, was most encouraging so we
feel that another similar, but updated, article could be
of profit to magazine and readers alike.

First of all, don’t imagine that just because you are a
genius at developing and constructing electronic circuits
you cannot possibly write them up as well. If you
go about it in the right way, you can, and get paid for
it! You have only to look at any copy of PW to see the
style we use for technical articles and then copy that.
What could be simpler? The secret is to keep an accurate
account of what you are doing, from the word “go”. Use
a notebook and not odd bits of paper which are easily
lost or used, inadvertently, for lighting your pipe!

We can sometimes arrange to help an author by provid-
ing him with a prototype board, if he can supply a rough
foil pattern. A project built on stripboard can be eminently
suitable for conversion to a PCB, and, again, we can
usually assist. It is, perhaps, pertinent to point out here
that we normally accept articles for publication on a
“sole rights” basis. That is, IPC Magazines retain full
copyright in the article on publication and payment of
the appropriate fee to the author. Note that this in-
cludes the design of any PCB in the article. PCB layouts
published elsewhere and possibly already the subject
of copyright, cannot be accepted as part of an article
submitted for publication.

When experimenting with a circuit you are bound
to make voltage or current measurements so put these
values on the circuit diagram in your notebook. If using
an oscilloscope to check waveforms draw these in at the
appropriate points, together with their amplitudes, if these
have been measured.

If you think that your brainchild is likely to be of
interest to the readers of PW then drop a line to the
Editor with a brief resumé of what it is and what it
does. If its appearance is important then a colour snap-
shot of it can be very informative to the Editor. DO NOT
SEND THE PROTOTYE UNTIL REQUESTED!

Assuming that an article is requested what does the
Editor want to receive from you? Briefly, the manuscript
(MS), components list, plus circuits and constructional
drawings. So let us look at these requirements in detail.

1. The MS. This should start with a brief introduction
describing how the project came into being and what it
achieves. If a technical specification is warranted put
this on a separate sheet of paper. Next, a. description of
the circuit/s and how they work, with references to com-
ponents linked to the circuit diagrams. Adequate con-
structional information comes next and this should not
be skimped. Refer to your drawings as necessary, re-
membering that we shall be adding our own photographs
to assist the reader. Finmally, information on the align-
ment or adjustments that are needed to get the project
working properly, together with any notes on snags that
may have arisen.

To get a good, clean and presentable MS it is impera-
tive to write it all out beforehand, checking and correct-
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ing it as necessary before typing it. A lot of work? Maybe,
but then, that’s what you are going to be paid for, you
hope! Type the MS using double line spacing with wide
margins at both sides. Here’s a useful hint. Type out a
whole line from a technical article in PW (September
1977 onwards) and use that as a guide to the length of
a line when typing the MS. Type on one side of the
paper only and number the pages. Add a cover sheet
with your name and address, name of article and approxi-
mate number of words.

2. The Components List. This is very important and it
must be accurate. Component values and references must
agree with the circuit diagrams. All components should
be readily available to the home constructor, but any
“difficult” ones should have at least one source of supply
quoted. Look at PW to see the required form of the com-
ponents list. When working on a project see if the
relatively unimportant components, such as decoupling
components, cannot be rationalised to reduce the number
of different values used. Because you have used odd values
from your junk box these should mot be carried on into
the components list. In a big project, a reader can save
money by buying similar values of resistors, capacitors
etc. in bulk. When you come to reference the components
as R1l, Cl1 etc. start at the left and work across to the
right. Look at PW for our style of numbering and, in
particular, note that an IC my be split up on the circuit
diagram and shown as IC2a, IC2b and so on but in the
component list IC2 is sufficient.

3. The Drawings. All circuit diagrams, constructional
drawings, graphs and the like must be on sheets of
paper separate from the MS. Circuits only need to be
clear and accurate and not works of art. We re-draw them
anyway, so don’t waste time on unnecessary elaboration.
Avoid small, crabby circuits with hard-to-read component
values. Naturally, circuits should agree with the working
prototype but if you do make any last minute alterations
don’t forget to amend the circuits! If you are not too
happy about your draughtsmanship then try using graph
paper, it can be a great help, though sometimes poses
problems when photo-copied.

Comes the day when all the bumph is ready but there
is just one more very important job to do! Get it all
photo-copied! The Editor, or whoever is handling the
article, may, almost certainly, want to raise a point or two
at some time or other but it will be a waste of time if
you haven’t got a copy of everything. When you post it to
the Editor it is a good idea to send it Recorded Delivery.

General notes

If you don’t want to have your name shown on the
article when published then tell the Editor in your cover-
ing letter and suggest a nom-de-plume. If you happen to
have a string of letters after your name don’t be modest,
we like to print them. It’s good for our ego!

Ah, yes, payment! When the Editor gets the first copies
of the issue containing your epic he will sit down and
assess all the contributions for payment. In a couple of
weeks you will get a docket to sign and return to our
Accounts bods. When they get it they will issue a cheque
in payment and suddenly you will realise that it has all
been worthwhile. In the meantime, of course, you will
have been working on yet another project for PW!

When working on the MS avoid the use of colloquial
expressions such as “7 megs” (7TMHz), “mike” (micro-
phone), “amp” (amplifier) etc., it is much better to spell
them out properly.

Measures should be in the Metric System but it helps
to put the equivalent Imperial figures in brackets,
especially for items such as boxes, cabinets and the like.
There are many people around who, understandably,
have not yet been able to come to terms with the Metric
system.

If you are clever enough to supply photos, ensure that
they are half-plate, black and white and properly identi-
fied but, frankly, we much prefer to take our own! @
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WHAT'S
NEW ?

MVIE, IK2

does electronics interest you? discover, learn, perfect,and..al‘liov vourself

Teaching Kits represent, without a doubt, the most economical and most absorbing method of understanding Electro-
nics perfectly, even starting at zero, without effort, while practising your favorite pastime.

Each kit allows you to make more than 100 experiments, which will lead you to master the theory and practise
of circuits. Only the quantity, supply, and direct sale allow us to maintain these prices, so don't wait,we will
obliged to rajise the price. . - .

a economic and passionate method, from introduction to new job opportunities!

The manuals teach you the techniques of the kit clearly end in detail, at its most recent level, starting from
zero, and guide you in making an infinite number of experiments, assemblies, apparati, enjoyable, often useful,
always instructive, and absorbing.

A laboratory in your home : mini, to be sure, but serious and technically important : Electronic voltmetre, lo-
gic indicators. On epoxy resin board, you wire the assemblies using the numerous parts furnished. You are sure
to understand everything and succed, and if any point remains unclear, our engineers will reply to all your ques-
tions, send only a envelope with your name and adress for an answer.

ik2 semiconductors:

Including the most advanced techniques.

The kit also constitutes an excellent base, even for preparation for official exams. And everything one needs too
know gg_a proach s ecial'hz‘ation,in the best co;Hitions. ;
mg oW x

Every one needs to -in theory as well. as practise-
(an infinite number of experiments) about : diodes, transistors .
 zener, phototransistor, FET, M0S, thyristors, triacs,diacs, etc, to more than 100 expenments,.
use them rationally, to conceive assemblies, and master the theory of SIS e
semiconductors needed in the repair of any apparatus. '

the material:

1 EPOXY RESIN experiment board, large size. All componants needed to
make your own : -Ayelectronic voltmeter,-i LF Measures Amplifier,

- 4 logic indicators.

And also numerous componants needed to make assemblies and experiments:?
diodes, transistors,(small signal and ponerj,diac, zener, triac, LEDs,
phototransistor, M0S, Integrated circuit, Resistors, capacitors, loud
szeaker,VC,Coil former, potentiometers, ammeter, operational amplifier,
etc..

the manual:

Large size, abundantly illustrated, particullary wel detailed.

CERTAIN TITLES ONLY : ~Introduction, laboratory, electricity, resistors
capacitors, alternating phenomena, diodes, transistors, amplifier, MOS
and CMOS technology, filters, oscillators, applications, transistors
changing state, thyristors, triac, AM. broadcasting, AM Receivers, ra-
dio control, troubleshooting,etc.. More than A HUNDRED experiments ex-
pl‘inedo ) E
?ossibilities:

OME EXAMPLES : beyond the lab : amplifier-oscillator- games, caterpil
lar effect, light modulator, broadcasting, radio Receiver, measuring
instruments, radio control, gadgets, etc....

m complete and mail coupon today (Block letters)
ENGLAND Please send me____(QTY) IK2 teaching Kit(s)
P.0. Box 401 Kingsmead, Kings I.ane, ‘I enclose Cheque/Postal order for £

Chipperfield, Nr Kings Langley, Herts, NAME

' WD4 9PE ADRESS
SAGA FRANCE :1 RUE PROSPER DELFAU ;
30160 BESSEGES FRANCE.

POST CODE
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QUALITY FOR CHRISTMAS

Superb CASIO watches—probably the best value for money
available. Constant LCD display of 7 functions plus light plus
automatic calendar plus STOPWATCH to 13 hours and, except
31R-Q128, plus DUAL TIME ZONE. All stainless steel cases.
WATER RESISTANT to 100ft. Mineral glass faces.

Not illustrated: As above but ultra-slim (}*) on bracelet, 31CS-10B.
£59-95. On strap, 31CS-15L £49-95. Also other models. LADIES
CASIO, as above but without dual time zone. 5 models from
£28-95 to £79-95.

',rﬁ gm 2'8 mm thick

Fairchild Timeband Ladies Casio Western Time
i 742 functions

Stapwa’(ch Light
All 'S/S

LED
6+3 functions
§/s finlsh

Unbeatable at Quality for we...
£29-85 £14-8!

€500 Alarm |
Blacgsor White

Timeband Ladies LCD. 543 functions, plus Il%ht Sugerb styllng from £23-95,
New ultra-stim Iblco 407. § digit; hrs, mins, secs {or dat day. £

New slim analogue 701 Four functlons, luminous. _Precise second settinﬂ £54-50,
Many ather digital al , clocks, car clock, etc.
Accurist, Caslo, cltlzenv |b|co Fairchlld Timeband, N-S. Calculators.

TEMPUS -

Cambridge CB1 1EH
Tel. 0223 312866

19/21 Fltzroy Street,
692

Wilmslow
Audio
THE firm for speakers!

SEND 10P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST

-l

TATC @ AUDAX @ BAKER @ BOWERS & WIL- |
| KINS ® CASTLE @ CELESTION @ CHARTWELL |
COLES ® DALESFORD ® DECCA @ EMI @
EAGLE @ ELAC @ FANE ® GAUSS @ GOOD-
MANS @ HELME @ L.M.F. @ ISOPHON @ JR @
JORDAN WATTS @ KEF @ LEAK @ LOWTHER
MCKENZIE ® MONITOR AUDIO @ PEERLESS |
® RADFORD ® RAM @ RICHARD ALLAN @
SEAS @ TANNOY @ VIDEOTONE ® WHARFE- ‘

DALE

WILMSLOW AUDIO o p.w)

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF
Discount HiFI Etc. at 5§ Swan Street and 10 Swan Street

TEL: WILMSLOW 20599 FOR SPEAKERS
WILMSLOW 26213 FOR HIFI
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by Eric Dowdeswell G4AR

Quite a few reports have accumulated since last month
but pride of place must go as usual to a reader who has
just got his nice new callsign. Andrew Work of Beverley,
E. Yorks, often wrote to the column as A9091 but now he
is GBNPT and has already been on the air on 2m with
some borrowed gear. Regretfully, Andrew has quite rightly
decided to forget the code test until his “O” level exams
are out of the way next year. Andrew is full of praise for
our new RAE series in PW and feels sure it will bring on
a new batch of licencees in due course.

Chas. Mason, subject of my November editorial is now
GW4GJID and active with a KW Vanguard on.CW using a
132ft wire, plus an AR88. Chas. is in a very isolated spot
in Pembroke, W. Wales, so the DX potential ought to be
excellent. Simon Robinson (Stocksfield, Northumberland)
was on holiday on the Isle of Mull where he met local
GM4EHB. Simon’s DX is still not too good, being stuck
with an inside aerial around the lamp fittings!

Alan Doherty BR34968 of Portrush, Co. Antrim has not
had too much time for DXing but nevertheless found some-
thing on all the HF bands. WB6NCO/VQ9 on Diego
Garcia was a good, find on 15m and FK8CR on Noumea
{Box 544) on 20m will be hard to beat. From Farnham,
Surrey, Paul Pasquet reports that fellow listener Iain is
now radio cadet with BP and away on a course, but Paul
seems to have managed quite well on his own! Weirdest
call of all time was 4079WARC which turned out to be in
YU-land! Another of Paul’s weirdies was Z44N reported
to be on an island near ZC4. A more familiar prefix was
KS6 in the shape of KS6FL a pretty good catch on 15m
SSB.

It was good to hear from Dave Peck BRS37621 of Cam-
bridge once again with a short list of his RTTY finds on
20m. Dave happened to find out that his neighbour is an
Ex-RAF radio op so Dave can now do about 12wpm! Better
get him into the local club OM! In Braunton, N. Decvan,
Paul Bradbeer now has a new FRGT to feed from his V-3jr
vertical aerial. Wisely, he has added earth radials rather
than rely upon the natural earth. His favourite band is
15m although 20m and 40m get their share of his atten-
tion. First time writer John Stephen of Glasgow recently
bought a Hallicrafters SX140 and is very pleased with
results so far but would like to get hold of a manual for
it, so if anyone can help write to John at 74 Shakespeare
Street, Glasgow G20 8TJ.

Up in Dringhouses, York, some CW has been copied by
John Hague but he hopes to do better soon with a DX160
which is on the way. John mentions that he is taking his
code test very soon but I am not sure that this is very
wise. As far as I know the code test certificate is only
good for a year so unless John gets his RAE in that time
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he might have to take the code test again. With the
astronomical rise in the cost of taking the code test and
the RAE it behoves every candidate to make quite sure
that he is 100% ready for the exams before entering.

An interesting letter from 16-year-old Kevin Jones in
Nuneaton, Warks, who is shortly entering the Navy as an
electrician. He has been busy on communications in the
Sea Cadet Corps where he has been able to play around
with some of the gear. From Rotherham comes a first
letter from Neil Clarke who has succeeded in copying SSB
on 40m with two domestic receivers, using one as a BFO!
Anyway I think that the bug has bitten Neil hard enough
to ensure that he will be getting a set soon that is better
suited to the job in hand! One callsign, a G8, caused Neil
to ask why he was operating on 40m as he thought G8’s
were confined to VHF and up. Well, this G8 was G8RY,
an old-timer licenced around 1937/38, the other G8’s
have three letters popularly known as G8-+3’s. Similarly,
my own call G4AR was issued in January 1939, the new
licencees are G4+ 3’s.

Old-faithful Rebin Bayley keeps going up in Shropshire
with his EC10 and long wire aerial. Even in summer he
still logs DX like HK0O and FP8 on 80m and a VK9 on
40m, with KH6 on 20 and 15m. From Redruth in Corn-
wall, Bill Caulfield fells me he has been reading PW for
years but only now has taken the plunge and bought
some gear for the SW bands. It is only what I would call
a “glorified” domestic receiver but, like Neil Clarke men-
tioned earlier, T hope it will lead to better things before
long. Bill admits to being 58 which gives him plenty of time
to get his ticket and settle down to the greatest of all
hobbies!

CLUB NEWS A new radio club for those of you in
Devon, namely the Exmoor Radio Club which meets on
the second and fourth Thursday each month at the South
Molton Community College. They plan to start RAE
courses based on the new PW series. Thanks for the com-
pliment, hope it leads to a lot of new tickets. Contact
Chairman Dave Stone, 47 Oakford Villas, North Molton,
Devon or Secretary Ted Bruns, Loughrigg, East Street,
South Molton, Devon.

Log extracts

R. Bayley:— 80m AP2AD CT2AP EASCR FPS8DA
HKOCOP 40m DUIDBT FPSDH JAIJRK JW7BK VKOXI
20m KH6BB TGY9AD 15m HKOCAT KH6PP TGITL

P. Bradbeer:— 20m VP2DLF VP8PM 15m HMI1JA
HR3JJR KG6SS P29JS VP2GAH YB3KA S5TS5JD 10m
FM7AV VP8NO 8P6FX 9J2BO

A. Doherty:— 80m JA6BSM 5Z4NI 8P6GN 9G1ARS
40m KA2BAY TU2EF 20m FK8CR KS6FL KX6BU
ST2SA VPS8MX VS5XU YB7AAA ZKIDR 3IB8DS 15m
P29JW WB6NCO/VQ9 (Diego Garcia) ZD7PV TP8BC

P. Pasquet:— 20m KAGKN INIMM 15m J28AM KS6FL
VPSNO ZD7SD 8Q7AD (Maldives)

D. Peck:—RTTY 20m A9XCC EASIY EA9FJ FP8DF
KH6FKG LU9CN PY2BXA SL6A VE3IFQD YV7DU 7TX4MD

J. Stephen:— 20m CP1BP HR3JJR TR8JVC TU2GO 15m
VP2SAG

B. Harrison:— 80m VP2LDD 20m KC6BS 15m S88TH
VR4DN 8Q7AD 10m VP8CZ VP8SLP

All reports are SSB.
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MEDIUM WAVE DX
by Charles Molloy G8BUS

A useful log of MW DX comes from John McFadden of
Belfast who has recently acquired a Yaesu FRG-7 com-
munications receiver. When connected to a 35ft longwire
aerial it pulled in CYCH in Halifax, Nova Scotia on 920kHz,
CJYQ (ex-CJON) on 930 and three broadcasts from New
York City, WINS on 1010, WNEW on 1130 and WQXR on
1560, all heard between 0100 and 0230 GMT. Other DX
logged includes Ain Beida in Algeria on 529 at 0014,
Istanbul on 1016 at 0216 and an unidentified CBC Radio
discussion programme on 630 at 0205. This could be CFCY
in Charlottetown, Prince Edward Island which is occasionally
heard in the UK. A]though privately owned, CFCY may well
have been relaying’a programme from the CBC (Canadian
Broadcasting Commission). Privately owned stations do
this, a practice which can easily mislead the DXer.

John says he is interested in US medium wave stations
and asks if it is a' good idea to concentrate on one area
or just to browse around for anything that happens to
be on. Surprise and the unexpected await those who
browse around the medium waves. New stations are
always appearing and propagation is sometimes favourable
to quite unexpected parts of the world. On the other
hand, DXing North Americans has an atfraction of its
own. .

There are large numbers of stations, over 4000 in the
United States. There is no trouble with identification or
language and the majority of stations will QSL. Propa-
gation as usual is the deciding factor on the medium
waves. The North American specialist will sometimes
find the band alive with stations that interest him while
at other times not a single North American will be heard.
When this occurs he will have to “browse around” or
pack in DXing until the North American path picks up
again.

Neal Cartwright (London) who uses a Ecko A239 valve
receiver, would like to know how to immobilise its AGC
(automatic gain control). Locate the AGC line and connect
it to the chassis via a switch. The AGC can then be
switched on or off as required. Although the AGC is
useful when turning across the band, as it prevents the
receiver from being overloaded by strong signals, it can
be a disadvantage when one is trying to listen to a
weak station that is close to a strong one. The AGC will
respond to the strong signal, reducing the receiver gain
and the weak station now appears to be weaker than
it really is.

The wsual technique to use when the AGC is ON, is
to set the RF gain control to maximum and adjust the
volume by means of the audio gain control. With AGC
switched OFF then a different procedure is called for.
Adjust the audio gain for a comfortable volume from
the loudspeaker and follow the signal with the RF gain
control, backing it off on strong signals to avoid over-
loading and crossmodulation.

Is there a book giving details of radio stations in North
and South America including powers of transmitiers,
callsigns, identifications and -addresses, asks John
Faulkener from Mansfield. The World Radio and TV
Handbook, published annually and distributed in the UK
by Billboard Publications, contains this information for
the majority of broadcasting stations on the long, medium
and short wave bands, throughout the world. The 1977
edition cost £5-50. John already possesses a copy of the
World’s Short Wave, Medium and Long Wave, FM and TV
Listing which covers 1500 medium wave stations in the

694

United States and another 300 in Canada. This paperback,
which is published by Babani, costs 60p and is available
from bookshops in the UK.

John does his DXing with a Trio 9R59D communica-
tions receiver, a Codar PR40 preselector and a 100ft long-
wire. North Americans heard with this set-up are CFRB in
Toronto on 1010kHz, KMOX St Louis on 1120, WHAM
Rochester NY on 1180, Ft Wayne Indiana on 1190 and
WOAI San Antonio Texas on 1200. DX from other parts
of the Americas incdlude ZDK St Johns in Antigua on
1100, Rio de Jameiro on 1180 and Radio el Mundo in
Buenos Aires on 1070.

Jim Robinson of Selby in Yorkshire is building a loop
aerial. He has an unmarked variable capacitor and asks
if is possible to find out its value. An indication of the
value can be obtained by substituting it for one of known
value in a tuned cirouit, such as the tuning capacitor in
a radio receiver, though this may not be too easy to do
in practice. The unknown capacitor will be lower in
value than the known one if the tuned circuit resonates at
a higher frequency than before, with the vanes fully
meshed.

Why not try the unknown variable on the loop? With
the vanes unmeshed, adjust the number of turns on the
loop so that it resonates not lower than 1600kHz. When
the vanes are fully closed the loop should tune to 540kHz.
If it tunes to a higher frequency then the capacitor is
too low in value. It can be increased by using a fixed
capacitor (try 220pF) in parallel via a switch, and the
band can now be covered in two ranges. DXers who find
it difficult to cover the whole band even when using a
500pF variable, should try this method.

Harold Emblem (Mirfield, Yorkshire) has been busy
during the evening with his Eddystone 730/4 and loop.
Stations heard include Riyadh in Saudi Arabia on 597kHz
at 2145, Ouagadougo, Upper Volta on 746 at 2330, Enugu
in Nigeria on 1320 at 2240 and Conakry, Guinea on 1403
at 2245. No need to stay up late to DX on the medium
waves!

Harold mentions that all the stations in the CJON net-
work, (610, 670, 680, 930, 1350) are now using the call
CJY(Q which is abbreviated at times to “CJ Radio”. He
has sent a reception report to St John’s (930) which in-
creased power recently to 50kW and the reply should
indicate whether the callsign too has bheen changed from
CJON to CJYQ.

Robin Harvey of Halesworth, Suffolk has heard the
medium wave outlet of Mebo 2 under the Spanish station
on 733kHz. It is on the air nightly between 1900 and 2300,
in parallel with 6205 in the 49m band. Announcements
are in English between non-stop music and the broadcast
is from a ship anchored in the harbour of Tripoli in
Libya. During the day it relays the programmes of
Libyan Radio. Reception was with a Telefunken TS101
portable and a telescopic aerial.

T. Cridge of Farndon, Cheshire recently purchased a
CR100 and has a great deal of pleasure from it. “I have
been experimenting with different aerials and at present
have a half folded dipole. I don’t really know what I am
doing but it is great fun finding out”. A loop is now under
construction which should give some direction to the
experiments!

SHORT WAVE BROADCASTS
by Charles Molloy G8BUS

The reference in the October issue of Practical Wireless
to Radio Australia’s transmission on 21570kHz in the 13m
band has brought an interesting reply from George Hew-
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LOOK! Heres how vou
masier elecironics.

Ihe pl’aCIical Wa}’- This new style course will enable anyone to

have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
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 available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

1 2Read,draw and BCarryoutover
oscilloscope. understand 40 experiments
As the first stage of your training, you circuitdiagrams. on basic circuits.

actually build your own Cathode ray

oscitloscope! This is no toy, but a test In a short time you will be able to We show you how to conduct
instrument that you will need not only read and draw circuit diagrams, under- experiments on a wide variety of different
for the course’s practical experiments, but  stand the very fundamentals of television, circuits and turn the information gained
also later if you decide to develop your radio, computors and countless other into a working knowledge of testing,
knowledge and enter the profession. It electronic devices and their servicing servicing and maintaining ail types of
remains your property and represents a procedures. electronic equipment, radio, t.v etc.

very large saving over buying a similar
piece of essential equipment,

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.

C g 7§ N & N _§ R __ R __ N __ N __§ __§ N __
To find out more about how to learn electronics in a new, exciting and absorbing way, just clip the
coupon for a free colour brochure and full details of enroiment.

British National Radio & Electronic School |

P.O. Box 156, Jersey, Channel Islands.

NAME . : —_— s l

ADDRESS .
WB | Block caps please
ey . 2 2 ¢ ¢ B 0 B B B QB |
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EASY BUILD SPEAKER DIY KITS
Specially designed by RT-VL for cost.

- conscious hi-fi enthusiasts, these kits
incorporate two teak-simulate enclosures,
two EMI 13" % 8” {approx.) woolers, two
twaetars and a pair of matching crossovers.
Supplied complete with an easy-to-follow

00 circuit diagram, and crossover companants.

STEREO p Input 15 watts rms, 30 watts peak. gach unit.

g Cabinetsize 20" x 11" x 94" {approx.),

SPEAI(ERS AVAILABLE WITHOUT CABINETS.

1t's the units which we supply with the enclosures illustrated

Size 13" x 8" (3pprox.} woofer. {(EMI}, 2§ app. t" 700 per

tweater, and hing crossover comp . stereg pair

Power handling 15 wa'tsrms 30 watts peak. + p & p £3,40

COMPACT FOR TOP VALUE These infinite baffle
enclosures coma to you ready mitred and professianally
finished. Each cabinet measures approx. per stereo pair
12" x §” x 5" deap. and is in wood simulata. £Q50
Complate with two 8” {approx.) speakers for _ 8

meximum power hendling of 7 wans, 8(). +p&pf2.20
SPEAKERS Two models - Duo IIb, teak venear, 12 watts
rms, 24 watts peak, 183" > 134" x 74" (approx.).

Ouo I, 20 wans rms, 40 watts peak. 27" x 13” v 11x appx

Duallb £47 &Pé‘gﬂo Duolll €52 papnao

DECCA 20 WATTS STEREQ SPEAKER stereo pair

This matching loudspeaker system is hand made, kit
comprises of twa 8” diameter approx. base drive unn, with
heavy die cast chassis laminated cones with rolled P.V.C.
surrounds, two 34 diameter approx. domad tweeters

complete with crossover natworks. BC2, £4.00p &p.£2000

PERSONAL SHOPPERS
STEREOD CASSETTE record/replay fully builtP.C. board £2 78

AM. FM. TUNER P.C.8. with Mullard L.P. 1186, 5950
1185, 1181 modules.

100K Multiturn Varicap tuning pots, 6 for £1 00
PAIR STERED 8 WATT SPEAKERS

8” bass units with 33" approx. tweeters €1 295
Size 164" x 11" x 84,

Plinth & cover BSR or Garrard teak finish £[oo
DECCA 0C1000 Stereo Cassette P.C.B. £995

complete with switch oscillator coils and tape-heads
AM. FM. Staroo Multiplex Car Radio/cassette £3600
playerin dash fixing Negative sarth 5 watts output

£1 895

any 8 track player to cassette player.

e e
Elotle-

20 x 20 WATT STERED AMPLIFIER

:zgso
Superb Viscount IV unit in teak-finished cabinet.
Sitver fascia with aluminium rotary controls and  p & p
pushbuttons, red mains indicator and stereo jack  £2.50

sockst. Function switch for mic. magnetic and crystal

plck ups, tape, tuner. and auxiliary Rear panel fpatures two
mains outlets, OIN apeaker and input sockets. plus fuse.
20+ 20 watts rms, 40+ 40 watts peak,

30 x 30 WATT AMPLIFIER KIT

‘Specially designed by RT-VC for the exparienced constructor,
completa in every detail. Sams facilities as

Viscount 1V amplifier. 80+ 60 peak. p & p £2.50 52900
NOW AVAILABLE fully built and tested. £3R00
Output 30+ 30 wattsrms, 60+ 60 peak, p&p£2.50

FREEN cash or cheque personal shoppers
2 A 4 channel Stareo Adaptor ta all buyers of the
Visicount 20 x 20 Avanabll sa arately £285
Amplifier at 22990 p 00p & pv 3

ADD-ON STEREO CASSETTE TAPE DECK Kn_
Designed for the experienced D.LY. man, This 1l )
kit comprises of a tape transport mechanig®s:
ready built and tested record/replay d
electronics with twin V.U, meters and
ieva! control for mating with machanism,
Specifications : Sansitivity - Mic.
0.85 mV:a 20K OHMS: Din. 40mV k

‘@ 400K OHMS : Dutput - 300mV RMS per channel«w 1KHz
from 2K DHMS source: Cross Talk ~-30db : Tape Counter —

3 Digit- Ressttable: Fraquency Responsa - 40Hz -8KHz +6db:
Deck Motar - 8 Volt DC with electronic speed reguletions:

Kay Functions - Record, Rewind, Mains Transformer £ 995
Fast Forward, Play, Stop & Eject. £2.50 +£1p8pip- & 0 £2.50
Opt. oxtras: Pair of Dynemic microphones £3.95 + £1.00 p & o

[RlIThv]|C]

323 EOGWARE ROAD. LONOON W2
2%c HIGH STREET, ACTON W3 6NG
ALL PRICES INCLUDE VAT AT 124%

Al items subwm 1o availabiliy. Price correct
et 11077 and subject to change without notice

Al enquiries send stamped
addressed

envalops,

45 WATT MON
DISCD AMP

35 p&p£2.50

Slze apprux
138" x 55" % 63" - ' »
45 watts rms, 80 watts peak outpul qu lsatures

include two disc inputs, both for ceramic cartridpes, tape
input and microphone input. Level mixing controls fitted
with integral push-put switches. Independent bass and
treble controls and master volume,

70 & 100 WATT |
MOND BISCO AMP
Size approx,

4% 4" x 103",
Brushed’ aluminium i
fascia and rotary controls, :
Five vertical stide controls - mastervolums
tape level. mic levet. deck lavel, PLUS INTER- DECK FADER
for perfect graduated change trom record deck No. 1to
No. 2, or vice versa. Pre-fade level control . 70 watt £57
{PFL) lets YOU hear next disc before fading 140 watt ek
itin. VU meter monitors output fevel. p&p £4.00
Dutput 100 watts RMS 200 watts peak. 100 watt £

CHASSIS RECORD  BSRBDS 95 SERIES flus, £2495

PLAYER DECKS Belt drive turntable unit,

K. . :;%eed semi automatic p & p £2,55
MPSOTYPE Single

play record deck £1 595

less cartridge. p &p £2.55

Cartridges to suit above

Acos. magnetic stereo  £4.95

Ceramic stereo £1.85

Type ILST BSR automatic record player deck

cueing device and stereo ceramic head. p & p £2.55 £995

BSR MP 60 type, complete with magnetic cartridge, f29
diamand stylus, and de luxe plinth and cover.  p & p £4,50
Home 8 Track cartridge player This unit will match £4 050
with the Viscount IV 9" x 8”x 32", p & p £2.50 15
Tourist IV §

CAR RADIO KIT v

L/
For the experienced * gm é
constructor only

Output 4 watts into 4 ohms.

12 volts pos or neg (altered internally) £ 250 p & p £1.50

FREE TO PERSONAL SHOPPERS BUYING CAR RADIO KIT worth
ELECTROMATE Rear window heater, modern line element, £3,00

1.C. Stereo 8 Track to Cassette adaptor converts,
Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432, 9 30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers  GOODS NOT OESPATCHED QUTSIDE UK

FIRST GRADE DEVICES by MAJOR MANUFACTURERS

* Special Xmas Offer

TEXAS TTLs

7400
7402
7404
7408
7410
7413
7414
7420
7430
744}
7442
7447
7474
7475
7486
7490
7493
7496
74121

26p

CMOS
4009
4011
4013
4016
4017
4024
4046
4049
4510
4518
70p | 4528

AY-5-1013P UART
RQ-3-2513 ROM

LOW PROFILE SOCKETS
14 pin Ilp : 24 pin 24p
16 pin 12p | 40 pin 45p

74123
74141
74151
74153
74154
74157
74160
74164
74190
74192
74193
74196

500p
650p

We stress the fact that we are
totally quality conscious and
do not offer sub-standard or
rebranded products for sale.

Please add VAT to total.
Please add Ins. -+ P & P 54p.
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STAR OFFERS
74| 8 pin DiL
555 8 pin DIL
723 14 pin DIL P sv
2102-2 RAM p |y
LM309K  TO3 HOp | 1sv
TIL209 LED 10p

| Amp +ve

100mA-TQ92 5V, 12V, 15V

OF POPULAR ITEMS SELECTED
FOR REGULAR REQUIREMENTS X

Voltage Regulators
Plastic TO-220

| Amp —ve
85p 5V 7905
85p | 12v 7912
85p | 15V 7915

7805
7812
7815

110p
110p
1op
35p each

301A
748
LM380N
TBAS00
TBA8IO5

28p ‘
75p
80p
85p

LEDs: 0-2”
DISPLAYS: FND 357

OPTO-DEVICES
Red 14p Green 16p

FND 500/507 0-5”
TiL 321/322 0-5”

0-377 100p Red C.C.
100p Red C.C./C.A.

110p Red C.A./C.C.

Please send SAE for
complete special offer
lists

* % % % %

QUALITY LARGE
& SERVICE ™ STOCKS

Minimum order £10 exc. VAT.

109, on orders over £50.

DISCOUNTS{ZO% on orders over £100.
OFFER CLOSES ON 2ist JANARY,

1978.

TECHNOMATIC LTD (PW)
54 SANDHURST.ROAD
LONDON NW$9 9LR
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lett of Torquay who is a Monitor to the Broadcasting
Branch of Telecom Australia (Radio Australia and VNG).
He refers to the antenna bearings which appear in Radio
Australia’s transmission schedule and in the World Radio
Handbook. For British listeners, bearings of 308 and’ 325,
both across the short route, offer the best reception while
110, 118 and especially 128 give the best reception over
the long route across the Pacific. Reception of fransmis-
sions on other bearings can occur but are more difficult
with much depending on time of year and day.

George refers to the Australian Time and Frequency
station VNG which can be heard on 12-0 and 7-5MHz
between 0600 and 0800 and on 7-5 and 4-5MHz between
1600 and 2000. Reception is possible throughout the year,
the morning times being latest and the evening times
earliest, in mid-winter. Station announcements are given
a few seconds before each hour, quarter hour, half hour
and quarter to the hour. The tramsmission on 4-5MHz,
which appears 30 minutes later than the one on 7-5 should
be of interest in Tropical Band DXers as an indicator of
propagation conditions across S.E. Asia.

The International Short Wave Club is offering to send a
free sample copy of their monthly bulletin to readers of
Practical Wireless. The bulletin presents news and high-
lights of the short wave world and there is also a section
covering the amateur bands. The October issue gives
details of the well known ISWC short wave station popu-
larity poll. The voting, for 1977, favoured Radio Neder-
land in all six continents. Request should go to the
President, Jim Malone, 19 Seventh Avenue, Manor Park,
London E12 and return postage, although not asked for,
would no doubt be appreciated.

Brian Steele (Sheffield) has recently purchased a Sony
ICF 5900W receiver with which he puilled in the Voice of
Turkey on 9515 and 11880kHz, Radio South Africa on
11900 and Radio Canada on 15325. Brian is very pleased
with his new receiver which has a military style cabinet,
a crystal calibrator and has DX/Local, BFO and band-
spread controls.

Harold Emblem (Mirfield, Yorkshire) has been trying
his Eddystone 730/4 on the short waves and he reports
hearing Trans World Radio, Bonaire on 15275kHz (19m
band) at 2215, Sri Lanka on 15425 at 0400, AFRTS on
15430 at 2255. On 16 metres he logged "WINB Red Lion
on 17720 signing off at 2000 with announcement of this
frequency which is not listed in the WRH, and WYFR
Family Radio on 17845 at 2025. Harold Brodribb (St
Leonards) has been busy again on the higher frequencies
with his CR100 and longwire. On the 11m band he heard
Radio Israel in Russian and Yiddish on 25605kHz between
1430 and 1630. On 13 metres, Radio RSA was heard on
21535 at 1435, Radio Australia on 21570 at 0840 with DXers
Calling (also on 9570), Radio Israel on 21625 at 1640, BBC
World Service on 21710 at 1403 and Radio Norway with
Listeners Choice on 21730 at 1345.

Derek Taylor (Preston, Lancs) has been trying out his
new Yaesu FRG-7 on the short waves. When connected
to a 30ft longwire via an aerial tuning unit, it pulled in
Radio Pyongyang on 9420 at 2000, The Voice of Vietnam
on 10040 (out of band) at 1820, Bangladesh 11650 at 1830,
ELWA Liberia on 11950 at 0625, Tokio, Japan on 15310 at
0610 and Kinshasa, Zaire on 15350 at 2115. John Hill
(Swindon) has a Realistic DX160 receiver which he uses
either with a 40ft longwire or connected to the bedspring
(not to be recommended with a mains operated receiver!)
Stations logged include Radio Australia on 9570kHz at
0830. John, who is new to the short waves is not sure
whether his conversion from MHz to kHz is correct. It
is very easy to do, just shift the decimal point three
places to the right; 9-57MHz is the same as 9570kHz.

Newcomers to the short waves may be confused by the
reference to “bands” which are expressed in metres and
to individual frequencies which are in kHz or MHz. The
conversion between the two is simple, especially if a pocket
calculator is available. Divide 300,000 by the frequency in
kHz to obtain the wavelength in metres, and vice versa
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e.g. Radio Australia on 9570kHz has a wavelength of
31-35 metres. The limits of the international short wave
bands are:-

49 metre band from 5950kHz to 6200kHz

41mb 7100 to 7300
31lmb 9500 to 9775
25mb 11700 to 11975
19mb 15100 to 15450
16mb 17700 to 17900
13mb 21450 to 21750
11mb 25605 to 26095

and this table should help readers whose receiver is
marked in metres, to locate stations mentioned in this
column which are in kHz.

Roy Patrick (Mackworth, Derby) sends news of WYFR
Family Radio who expect to start testing the first 100kW
transmitter from the new transmitting site at Okeeshobee,
Florida soon. The Scituate station will continue to broad-
cast until the middle of 1978 when it is scheduled to
close down and all Family Radio programmes will then
come from Florida. Roy used a Joystick antenna with
ATU connected to a Trio 9R59D or a National 1400
portable. With this set-up he logged Radio Rumbos on
4970kHz at 0600, Malta on 5990 on Saturdays only, Radio
Nova (Mebo 2) on 6205 with test transmissions in the
evening, Radio Andorra on 6280 in French during the
morning, the Voice of Iran 9022 fromi 2000 to 2030 in
English, Voice of Turkey on 9515 at 2200 with DX tips
nightly at 2230, WYFR on 11805 in Spanish at 1800, Kuwait
on 12095 with a good signal from 1800 onwards, WINB
15270 with a good signal at 2130 and the Voice of Greece
on 17780 in English at 1200. Thanks Roy for a very useful
log.

The last word this month is from John Faulkener of
Mansfield who mentions that the World DX Club has its
own weekly programme in Adventist World Radio, broad-
cast over the 100kW station at Sines in Portugal. The pro-
gramme is on a Sunday from 0835 to 0945 on 9670kHz on
the 31m band and was received by John at a SINPO rating
of 55555 with his Trio 9R59D receiver and 150ft longwire.

by Ron Ham BRS15744

Despite many overcast periods, Cmdr, Henry Hatfield,
Sevenoaks, continues to produce valuable information
about the sun’s behaviour with his spectrohelioscope and
his radio telescope. Frequently, during the latter part of
September, John Smith, Cranleigh, Henry, and myself
recorded radio noise from ‘“active” events on the sun
which were no doubt responsible for the widespread
ionospheric disturbance, reported by the BBC World
Service on the 24th, the auroral openings on the 22nd,
24th and 26th observed by John Branegan, Saline, Fife,
and Charlie Newton, G2FKZ, London, and the good 10m
conditions.

Henry identified 3 sunspot groups on October 2, 4
groups on the 3rd and 5th, witnessed 6 bright plages on
the 2nd, a spray of gas and a pillar prominence on the
5th, 2 “Enormous” filaments on the Sth, and 4 plages and
16 filaments on the 18th. In view of this it is not surpris-
ing that John Smith, Henry and myself often recorded
strong *solar noise, (136MHz), from the lst to the 15th
and severe noise on the 16th, 17th, and 18th. An ionispheric
disturbance was reported by the BBC World Service during
the early hours of the 19th.

During the auroral events, John Branegan heard 2m
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signals from DL, EI, GM, GW, LA, and the UK beacons
from Lerwick, GB3LER, to Cornwall, GB3CTC. Like other
observers in the UK, tonfirmed by G2FKZ, RSGB auroral
co-ordinator, John uses GB3LER, 144-955MHz, for early
auroral warning. Readers reports will be passed on to
G2FKZ and Ron Livesey, Co-ordinator for the British
Astronomical Association.

It’s good to hear the DX from both hemispheres on 10m
again. On October 5, Henry Hatch, G2CBB, told BBC
World Radio Club listeners that VK stations were cur-
rently being worked from the UK and at 0930 on the
8th I heard YBOACP, and VK8CC/M. During the early
mornings of the 10th and 14th I received strong signals
from Japanese stations working into Europe. John
Branegan heard stations from Italy, Portugal, South
Africa, South America, Japan, both coasts of the USA and

the USSR on the 8th and 9th, and at 1600 on the Sth the -

US Citizens Band was wide open and tuned to 27:155MHz,
USB, John heard signals from Brazil, California, Louisiana,
Novia Scotia, Ontario and Texas.

Harold Brodribb, St. Leonards-on-Sea, Nigel Golds, BRS
36910, West Chiltington, Sussex, Lawrence Hobden,
Brighton, and myself frequently heard strong signals
from the Cyprus beacon, 5B4CY, 28:220MHz, between the
8th and the 18th. At 0843 on the 10th I heard, amid QSB,
the Bahrain beacon, A9XC, 28-245MHz, and on the 11th,
14th, 16th, 17th and 18th I received signals around
28-330MHz from an experimental propagation beacon
ZE2JV. On the 13th, Lawrence Hobden heard the Florida
beacon, N4RD, 28-207MHz, on his 1937 receiver which is
still going strong, and Nigel heard several VP stations.

Around 1600 on September 27 and 28, Anthony Mann,
Applecross, Australia, heard strong signals from the
Bahrain beacon on 10m and on October 2 there was a
strong opening toward UK and western Europe. During
the early morning of October 4, and on several days after,
the 10m band was open between Australia and the USA
and some of the American CBers on 27MHz were almost
at local strength.

Frank Luman, Donald Bassnet, John Thorburn, John
McCarra, from Glasgow and Fred Dinning, Dunlop, have
formed a club called, The Scottish VHF AND SW DXers,
and currently meet every first and third Saturday after-
noons at Frank’s home, 2, Ormonde Drive, Netherlee,
Glasgow. New members are welcome, enquires to Frank
Luman, Frank, Donald and Fred have an early warning
arrangement which war used on September 22 when 7
Norwegian stations, some in good stereo, were heard in
Band II via what may have been the last event of the
1977 sporadic-E “season”.

While on a hill some 600ft ASL: Nr Dumfries, using a
beam aerial 16ft AGL, Mark Deutsch, G3VJG, Kettering,
could not make any contacts on 2m SSB, so he moved
down the hill, about 1 mile away, at 250ft ASIL and
worked G2HFC, Wigau, via the Welsh repeater, GB3MP,
with a 5/8 whip aerial on his car. Mark could also hear
the Central Scotland repeater, GB3CS, where there was no
trace of its signals at the 600ft level.

Congratulations to George Zitterstein, G8ITS, who, from
his difficult location in the City of London, with his
beam aerial fixed south on his balcony, has received his
Four Metres and Down Certificate from the RSGB for
70cms. His achievement includes contacts with stations
in northern G and his best DX was GW8CFQ, Wrexham.
George now plans to do the same on 23cms.

On September 21, Alf Lee, G4DQS, Brighton, worked
a G8 station on 2m via the Bristol repeater, GB3BC,
from his car in Haywards Heath car park. At 0930 on the
30th, Alan Baker, G8L.GQ, Newhaven, heard F1CIX work-
ing DCIWO via the Germian repeater, DBOUT.

Around 0800 on October 12 the atmospheric pressure
began a gradual rise reaching 30-2in by noon on the 13th
and at 0400 on the 14th it started to fall. True to form,
a tropospheric opening occurred which lasted until late
afternoon on the 15th when the AP was levelling off at
30-05in. The event covered a wide range of frequencies.
Derek Knight, Storrington, and Harold Brodribb, both
reported co-channel interference on UHF-TV and that both
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the BBC and IBA warned their viewers about the pre-
vailing disturbance.

From midday on the 14th to mid-morning on the 15th
I received strong signals from the Sutton Coldfield,
GB3SUT, and Emley Moor, GB3EM, beacons on 70cms, a
good picture on Channel 8, 189MHz, from Lichfield, and
several continental broadcast stations in Band II, with
only dipole aerials feeding the respective receivers. At
2035 on the 14th, Harold Brodribb, using a 2 element
beam into his Bush VHF-80 heard French and Dutch
stations in Band II and at noon on the 15th he counted
20 French stations between 88 and 101MHz, strong enough
to obliterate the BBC signals.

During the morning of the 14th, Alan Baker worked
several German stations on 2m via the Stuttgart repeater,
DBOWR, and F1CIX, ON5QL/M, and DJ2HH/M via DBOUT
on R7 while located on Beachy Head where both repeater
signals were consistently 58. At 1700, Alan called on Ern
Hoare, G8BDJ, Brighton, and they both watched Kojak
on French TV via Ern’s 70cm beam. Around 0200 on the
15th, Alan worked GS8LCK, London, via both the Birming-
ham, GB3BM, and Hampshire, GB3SN, repeaters on R5,
at the same time. Alan suddenly realised what was hap-
pening when the Birmingham repeater signal faded out
and he could still hear the 1!, watt signal coming from
G8LCK. At 1600 he heard the signal from a GM/M through
the Kent repeater, GB3KR, and during the event he
worked DC6TY, Cologne, about 500km on 2m SSB.

From 1800 until midnight on the 14th, John Heys,
G3BDQ, Hastings, proved the value of a morse key and
worked a host of DMs, 3 SPs, 4 OEs, 1 OZ, and in a
half hour stint between 1935 and 2005 he contacted 6 OKs
on the trot, all on 2m. His best DX was more than 1000km,
on a mainly overland path with OK3CDI/P. John said it
was his best evening for 20 years and looks forward to
another tropo-opening when he can go for YU, YO, HA,
and I1.

During the August leg of the RSGB 3cm Cumulative
Contest, Sam Jewell, G4DDK, Stone, worked GBAXE/P on
Winter Hill, Bolton, from Brown Clee, Shropshire, a dis
tance of 124km with torrential rain at both ends which
had little effect on the signals. Several days later, em-
couraged by this, GBAXE and GBAFC wanted to try for
their Microwave Awards by working over 150kms. Sam
set up his gear on the Long Mynd, Shropshire, and G8AXE,
G8AFC, G3SMU and G4BBU climbed to the top of Fair
Snape Fell in the Calder Fells, Lancs, to establish their
stations. The two groups used their TR2200s for talk-back
over the 151km path.

A signal on 3cms was received quickly from GS8AXE/P
but only a weak signal was received from G4DDX. The
contact began at 1930, and as the sun set around 2045, a
temperature inversion occurred and the signals came up
at both ends allowing them to complete the formalities in
relative comfort. On October 2, GBAFC and G4DDK set
up their 3cm equipment on Axe Edge in the Derbyshire
Peak District and exchanged signals over a 149km path
with GW4BRS/P on Pumlumon Fawr, near Aberystwyth.

My thanks to you all for your fascinating reports, best
wishes for Christmas, and let us look forward to another
interesting year above 28MHz.
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The C15/15 is a unique Power Amplifier providing Stered 15 watts per channel or 30 watts Mono and can be used with any car
radio/tape unit. it is simply wired in series with the existing speaker leads and in conjunction with our speakers S15 produces
a system of incredible performance. .

A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio/tape unit hence
alleviating the need for an on/off switch. :

The amplifier is sealed info an integral heatsink and is terminated by screw connectors making installation a very easy process.

The S15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining high power
handling and compact size.

C15/15 Data on S15

15 Watts per channel into 4Q 6” Diameter

Distortion 0-22%4 at 1KHz at 15 watts 53" Air Suspension

Frequency response 50Hz - 30KHz 2”7 Active Tweeter

Input iImpedance 8Q nominal 200z Ceramic magnet

Input sensitivity 2 volts R.M.S. for 15 watts output 15 watts R.M.S. handling

Power line 10 - 18 volts 50 HZ - 15KHz frequency response
Open and Short Circuit protection 4Q Impedance

Thermal protection

Size 4 x 4 x 1 inches

C15/15 Price £17-74 + £2:21 VAT P & P free S15 Price pre pair £17-74 + £2-21 VAT P & P free

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

LL.P. Electronics Ltd., Plea?e Supply s
land Total Purchase Price
:ross' ant Ho;se,t b | Enclose Cheque [] Postal Orders [ Money Order []
ackington, Canterbury, Please debit my Access account [J Barclaycard account [J
Kent CT4 7AD. Account number ,

Tel. (0227) 63218. Name & Address
Signature ............... .. 0 .
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JEHROMIESO

C-MOS

4000 18 4049 -58* 7442
4001 -18* 4050 -58* 7448
4002 -18* 4051 -86* 7447
4006  1-08* 4052 -g6* 7448
4007 19" 4060 1416 7451

9 -62* 4068 -22* 7470
4010 62* 4070 -22* 7472
4011 18" 4071 -22% 7473
4012 21* 4081 2% 7474
4013 §3* 4082 -22% 7475
4014  1-00* 4510  1-24* 7476
4015 gz* 4511 1-54% ;ﬁgg
4016 *
4017 97* 7489
g ERACH o
4020  1-08* 7400 16* 493
4021 97* 7401 16* 74107
4022 88" 7402 16* 74121
4023 -19* 7403 16* 74123
4024 78* 7404 17 74141
4025 -ig* 7408 19* 74145
4026  1°76* 7410 18* 74151
4027 -58* 7413 27* 74154
4028 -87* 7420 16 74174
4000 118* 7427 28* 74192
4040  1:08* 7430 * 74193
4042 -83* 744 56* 74196

You can combine C-MOS & TTL for

quantity discounts.

1L.C. SOCKETS

8 pin  10p* 18 pin 14p” 28 pin
14 pin  12p* 24 pln 26p* 40 pin
1.C. pins 100 54p* 1,000 £3-78*

LINEAR 1.C."s

1.00
41 uAT711 (TOH9)

UA703 (TO89)

-4 uA741 (8 pin DIL)
+50 uA741 (14 pin DIL)

-50 uA741 (TO99)
uA710 (14 pln DI!) -55
A710(TO89) 60 A748(8 pin D

VAT INCLUSIVE PRICES

25 plus less 5%. 100 plus less 10%.

AUDIO LC.'s
uA711 (14 pin DIL)

uAR47 (14 pin D|l|)..)

Red
'27* 1 DL701° Com.A 0-30”+1
. DL764 Com.C 0-30” R/H dec. pt.
-38 DL721 Com.A 0:51” R/H Dou. dt
41" | DL746 Com.A -830"+1 ’
41* 1 DL747 Com.A -630” L/H dec. pt.

27 MONSANTO

. reen

.41* MANS51 Com.A 0-30” R/H dec. pt.
-85 MAN52 Com.A 0-30” L/H dec. pt.
49* | MANS53 Com.A 0-30"+1

-85 MANS4 Com.C 0-30” R/H dec. pt.

720 | Red

-86* o

“86* MAN71 Com.A 0-30” R/H dec. pt.

g7+ | MAN72 Com.A 0-30” L/H dec. pt.
MAN73 Com.A 0-30"+1

MAN74 Com.C 030" R/H dec. pt.

XCITON

XAN362 C.A. R 0-30” L/H dec. pt.
XAN352 C.A. G 0-30” L/H dec. pt.
XAN8S2 C.A. Y 0-30” L/H dec. pt.

30p*

uA 74814 pin DIL)
44p* 9

uA748 (TO99)
uA753 (8 pin DIL)
AY-1-0212

AY-1

& electronics

SEVEN SEGMENT DISPLAYS

.52%
Tor
‘59% .
-65* |
16
97"
.220
-21°
-30" | LITRONIX

All

CA3089/TDA1200
CA3123E/LM1820
CA3097E :

A3600
LM301AN (8 pin)
LM301AT (TO99)
LM308N (8 pir)
LM308T (8 pin)

56 Fortis Green Road
Muswell Hill London N10 3HN

Telephone 01-883 3705
FREE OFFER .

This Month's GIVEAWAYS
£1-00's Worth of Semiconductors
(2 X 7402, 1 X 741, 2 X 2N2926G,

3x CIL108)
With every order £5-00 & over.
OUR NEW A4 I.C. B OOKLET

Supplied FREE with orders of any
1.C.'s worth £4-00 or more. Contains

DL707 Com.A 0-30” L/H dec. pt.  1-72* Circuits, pin connections & Data.
DL70TR Com.A 0-30” R/H dec. pt, 1-72* (35p inc. P&P if sold alone).
BL727 Com.A 0-51” R/H Dou. dt.
DL750 Com.C -630” L/H dec. pt.

LINEAR I.C.'s AUDIO 1.C.’s

Yeliow MC1352P/ SN7853N2  1-58

MANS) Com.A 0-30" R/H dec. pt.  2-04 | weBA? 120 SNissesN 83

MANS2 Com.A 0-30” L/H dec. pt.  2-34* TDA327 150 N78686N 1-00

MANB3 Com.A 0-30”+1 2-34* MC1330P 1-§8 TAAZS -50

MANS4 Com.C 0-30” R/H dec. pt.  2.34* 1950 196 Thpms, zH

MC1331P 100  TAA350A 2-70

Orange ME§25171':,N - AAST70 2.50

MANS610 Com.A 0-30” R/H dec. pt. 2-17° | mCIasn T 150  Toasy® 100
MAN3620 Com.A 0-30” L/H dec. pt. 2-17* MC1486CG  2'50

MAN3630 Com.A 030" +1 217* | MC1495L 4.00 IBA520Q  2-00

MAN3640 Com.C 0-30” R/H dec. pt. 2:17* C3302P 1-65 AS30Q  2-00

MFC6030A 1-00 1oAcMQ  2-00

XAN662 C.A. R 0-60” L/H dec. pt. 2-03* | NEstoL  « 2.25 JDA0Q  2-00

XANE52 G.A. G 0-60” L/H dec. pi. 2-43* | NES45 215 BAE51 2:25

XANES2 C.A. Y 0-60” L/H dec. pt. 2-03* | NESS5 25 TBATSQ 200

5

NEsZe 30+ TBAS0 1-00

NESo o, TBAstoS 140

4.40° 1-10

4 20+ 2:00

1-40* 4-69

1-65* 4-69

1.8 11

T
28%

N760: . ZN1040E
SN76544N - ZNA116E

MC1315P

Postaae and Packing 25p

Items followed by a *3‘nclude VAT, @ 8% all others include 12-5% ALWAYS PLEASED TO SEE PERSONAL CALLERS
TRADE AND EXPORT CUSTOMERS MOST WELCOME ~Overseas Customers deduct 2/27 from items marked with 2 * 19 from others

BARGAIN PARGELS SAVE POUNDS

Huge quantities of electronic components must be cleared as space réqulred. 1000's of
capacltors, resistors, transistors. Ex equipment panels etc. covered In valuable com-
penents. No time to sort. Must sell by weight 7 |bs-£4-85; 14Ibs-£7-95; 28lbs- £12-00;

56tbs—£20-00; 112 |bs-£30-00.

BARGAIN PACKS

Handy Packs

4 aluminium boxes 128 x 44 x 38 mm ideal
for signat Injectors, etc. £1-00.

Self fluxing enamelled copper wire 18 & 22
swgon2ozreels.2for £1-10.

100 minlature reed swltches ideal for
burglar alarms, model rallways, etc. £2-20,
15 x 2-pote reed relays on hoard operate at
12volis £2:45.

ezx 6 pole 12 volt reed relays on board

-45,
High quality computer panels smothered in
?.pggsrade components 5 lbs £4-75, 10 ibs

New U.H.F. translstor TV tuners 4 push-
button type £2- 5

Rotary type with slow motion drive £2-50.
Aluminium TV coax plugs 10 for £1-00
g(;nlnture 5K log pots with s/p switch 4 for

Hardware Packs each containing 100's of
items Including BA nuts and bolts, Nylon,
Self-tapping, Posldrive, ""P'' clips, Cable
clamps, Fuse holders. SPire nuts etc.,
£1 Far pound. 100 assorted 'P" clips £1,
Belling Lee outdoor Triplexers, U.H.F.,
Band 1, Band 2, 30p each 3for £1.

DE LUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS
Includes 150 sq. ins. copper clad f/g board, 1 |b ferric chloride, 1 Dalo etch resist pen,

abraslve cleaner, 2 mini drlli bits, etch tray and

Instructionsjonly £5-30.

REFiLL PACKS FOR ABOVE

150 sq.in. fibre glass board £2-00
Dalo pen. 90p
1 |b ferric chloride to mil spec £1:25

TV SURPLUS
Brand New ITT C.T.V, Triplers, fit Dacco
‘'Bradford"’ chassls £2'50 each. 5 for £10.
Pye and Phillps G8" C.T.V. panels,
various types. All incomplete but invaiu-
eble for spares or completing, § assorted
panels for £7-80.
Thorn B & W T.V. boitom panel '‘950"
saries, manufacturers surplus £1-50 each.
Pye 11u contrast controls. 10for £1,
Thorn tape motors mains £1:20 each.
Pyas EHT basls, DY51 atc. 10 for £1,
-Ceramic P/C mounting valve basis.
For PL508, PL508 atc. 10 for £1.

Semiconductor Bargalns

‘TH3 Thermisters 10 for £1.

100 new & murked sillcon and germanium
transistors including BC148, BF194, BC183,
etc. £3:95

200 new & marked transistors including
2N3055, AC128, BFY50, BD131, etc. £6-95
100 mixed diodes IN4148, etc. £1°20.

100 mlxed dlodes including zener, powser
and bridge types £3-30.

Bridge rectifler 100v 2-5 amp 4 for £1.

5 Ibs ferric chioride to mil spec £4:00
Instruction sheet 20p
200 unmarked mixed transistors, lots of
interesting types inciuding power. Send
6§0p for samples £4-50,

25 New & marked integrated circuits in-
cluding 555, 741, 7400, 7480, TBA 800,
CD4001, etc. £4-76.
BR 101 full spec, 5 for £1:00,

DY 51 EHT Rectifter £1:00.

TBA 120A 50p each

20 mm anti-surge fuses your selection
500mA to3-15A, 12 for£1-00

Componant Bargains

300 mixed resistors &  watt £1-00

200 modern mixed caps most types £3-30,
125 mixed resistors mostly 1 & 2 watt, £1.
100 mixed polyester caps £1-40.

100 mixed modern nilniature ceramic plate
caps most values to 100 PF £3-30

100 mixed polystyrene caps to 5000 PF

£2-20, -
100 mixed electrolytics £2-20

100 mixed wirewounds £1-90.

200 printed circuit resistors £1-00.
25 mixed pots & presets £1:00.

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL
ORDER WIiTH ORDER TO SENTINEL SUPPLY, DEPT PW, 20A
WADDON ROAD, CROYDON, SURREY.

700

The receiver that
hasitall......
for a basic price
of just

£162"

inc, VAT

I B ”
A.M./S.S.B. (U.S.B.
& L.S.B.)/C.W.

Frequency 05 MHz—29-9 MHz.

Sensitivity S.5.B./C.W. better

than 0:7uV for 10 db
S/Nat30% modulation  iust £]79-oo
Selectivity 3kHz—6db 7kHz—50db inc VAT

Also available
‘from us with
speclal 2m
converter and
accessories for

AMATEUR RADIO EXCHANGE
2 Northfield Road, Ealing, London, W.|3.’ Tel: 0I-57? 5311

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.

Power capability : 40 watts peak. Frequency range : 40 Hz-20 KHz
Sensitivity: 85 dB/M for 1 watt electrical input. Input Impe-
dance: 8 ohms. Operating temperature range: —20°F to +175°F,
Size (WxDxL): 1-7/16” x 11:3/4” x 14-11/16”. Weight: 19 Ounces.

£9-50 each Stereo pair £18-50
INCLUSIVE OF VAT AND POSTAGE

web europa

PO Box 9, Bryn Goodman, Ruthin Clwyd
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CLIMAX HOUSE, FALLSBROOK ROAD,
LONDON SW16 6ED |
SPECIAL EXPRESS MAIL ORDER SERVICE

Rs VALVE MAIL ORDER CO.

SEM|00ND“0TGRS BCY72 017 | BF184 0-12* | BZX61 0-20 | OA70 0:30 ; OC82  0-75 | ZS271 0-22* | 2N697  0-16 | 2N3055 0-65
BCZi1 1-50 | BF195 0-11* | Series A79 030 | OC83 055 | ZS278  0°56* | 2N698  0-30 | 2N3440 0-60
BD115 0-60 | BF196 0-13* | BZyss 013 | OA81  0-30 | OC84 060 | ZTX107 0-11* | 2N705 0-80 | 2N3441 0-80
AAT19 0-20  ASY26 0-45 BC159 0-13* | BD121 1-50 | BF197 0-14* | Series OAB5  0-30 | OC122 150 | ZTX108 0-10* | 2N708  0-12 | 2N3442 1-20
AAY30 013 | ASy27 050 | BCl67 0-13* | BD123 1-50 | BF200 0-32 | CRS/105 0-45 | OA90 0-08 | OCi23 1-55 | ZTX108 0-12* | 2N708  0-21 | 2N3525 0-90
AAY32 015 | ASZi5 1-25 | BC170 0-16* | BD131 0-51 | BF224 0-20* | CRs/140 0-60 | OAS1  0-08 | OC130 225 | ZTX300 0-12* | 2Ns30  0-26 | 2N3614 1-20
AAZ13 0-25 | ASZ16 1-25 | BC171 014" | BD132 0-54 | BF244 0-35* | CRS/305 0-45 | OA85 0-08 OC140 195 | ZTX301 0-13* | 2N1131 0-26 | 2N3702 0-15*
AAZI5 0-31 | ASZi7 1-25 | BC172 0-13* | BD135 0-35* | BF257 0-37 | CRS/340 0-75 | OA200 0-10 | OC141 225 | ZTX302 0-17° | 2N{1132 0-26 | 2N3703 o0-15°
AAZIT 0-25 | ASZ20 0-75 | BC173 0-15* | ppi3g .36 | BF258 ©-42 | CRS/360 0-90 | OA202 0-11 | OC170 6-75 | ZTX303 0-17° | 2N1302 0-37 | 2N3704 0-15%
AC107 0-75 | ASZ2i 1:50 | BC177 019 | BD137 0:37* | BF259 045 | GEX66 1-50 | OA210 0-75 | OC171 0-75 | ZTX304 0-19* | 2N1303 0-37 | 2N3705 0-15%
AC125 0-30 .| AU110 1-70* | BC178 0-18 | BD138 0-40* | BF336 0-50* | GEXS41 1-75 | OA211  0:75 | OC200 1-00 | ZTX311 0-12* 0-45 | 2N3708 0-147
AC126 025 | AUM13 1-76* | BCI79  0-20 | ppisg g.43+ | BF337 0-53* | GUSM  0-75 | OAZ200 0-65 | OC201 1-50 | ZTX314 0-20° | 2N1305 045 | 2N3707 0-182
AC127 0-25 | AUYID 1-70* | BC182 0-11* | BRon g.47+ | BF338 0-55* | GJSM  0-75 | QAZ201 065 | OCo02 1-25 | ZT. 0-13* | 2N1306 0-50 | 2N3708 0-142
AC128  0-25 | BA145 0-45* | BC1a3 0-11" | §piss 2.0 | BFS21 227 | GJIM 075 | OAZ206 0-65 | OC203 1-25 | ZTX501 0-14* | 2N1307 0-50 | 2N3709 0-15%
AC141 020 | BA148 0-15* | BCIB4 0-12* BFS28 133 | GM0378A1:50 | OAZ207 0-65 | OC204 1-25 | 2TX502 0-46* | oN1zog 0.g0 | 2NA710 0-147
ACI41K 030 | BAIs4 0-10 | BC212 014+ | OIS 138 | Bpsai o.ps* | KS100A 040" | OC1s  1-25 | OC205 175 | ZTX503 017* | 2N1ao9 o-60 | 2NITi1 0,150
AClé2 020 | BAiS5 012 [ BC21a o14* | gD18¢ 148 | BrSos o-25* | MUEMO 058 | OC20 2:00 | OC2:06 175 | ZTX504 0-20* | oN1613 0-33 | 2N3771
ACT42K 0-25 | BA156 013 14 047° | 30530  g.gs | BFW10 0-00 | MJESTO 065 | OC22  2:50 | OC207 1 ZTXs31 0-20° | 2Ni671 {1-50 | 2N3T2 410
ACi76 025 | BAW62 0-05 | BCz37 o017+ | oRi 985 | grwit o-e0 | MUEST 0-81 | OCo3 275 | OCP71 1-25 | ZTXsso 0-16* | 2Niaes 0-33 | ZNSTS 288
AC187 0-25 | BAX13 0-07 238 02+ | BDX10 075 | BFXs4 038 | mMyEsco o-65 | OC24 350 | ORPI2 .83 | INat4  0-07 | 2N2i47 1-40 NS it
ACigs 025 | BAXis 007 | BC301 o045 | BDX3 223 | prygs 9.4 JEs21 .75 | OC25  ©0-90 | R200SB 2-25* | 1N916  0-07 | 2N2148 1-65 %Ngsgg s;:g.
aa 085 | BClor 012 | BC3 080 | pnygy g.q5 | BEXE!  0-35 | MJE2Ss 125 | OC2s  9-90 R2000  2-25* | 1N4001 0-08 | oN2218 0-33 | ;n3g58  1-00
BCigs 012 | BC3o7 o020+ | BOYEY 078 | Bpxss 0-32 | MJE30S5 0-75 | OC28  2-00 | R2010B 2:25° | 1N4002 0-07 | 2N2218 0-42 | HN3gos 021+
ACyis o-65 | BClos 013 | BC30s ¢-18» \ BT 232 | BFYs0 028 | MPF102 0-30° | OC29  2-00 | TiC44 0-38 | {NDO3 0-08 | 2N2220 0-35 | \N3ops g.22%
ACY20 0-65 | BC113 0-15* | BC327 0-22* 52 BFY51 0-26 | MPFi03 0-30* | OC35 1-50 | T1C228D 1-36 | 1N4004 0-09 | 2N2221 0-22 | 5N300s ¢.22°
ACY21 085 | BC114 0-18" | BC328 o0-18* | BFI53  0-25 | BFY52 0-26 | MPFi04 0-30* | OC36  1-30 | T1L208 ©:25 | {N4005 013 | 2N2222 0-25 | onunes 0.20%
ACY39 1-25 | BC115 o-19* | BC337 0-19* | BFIS4  0-25 | BFY64 0-30 | mMPF105 0-30® ; OC41  0-50 | T1P20A 0-50* | 1N40C6 0-15 | 2N2223: 2-75 | sNg059 0-15°
AD142  0-70 | gcii6 0-19° | BC3as o-18* | BF1S8 035 | grygy  1.32 | MPSAQ60-25* | OC42  ©-50 | TIP30A 0-80* | iN4007 015 | 2N2ses 0-17 | 2N4060 0-20*
AD161  0-75 | BCi17 0-22* | BCY30 1-00 | BF160  0-30 | BSXig 0:34 | MPSABB0-25* | QC43  1-50 | T1P31A 0-62 | 1N4009 0-15 | 2N2369A 0-21 | oN4061 0-17*
AD162 075 | BCi18 0-16* | BCY31 1-60 | BF167 0-39 | BSX20 0-34 | MPSU010-32* | OC44 050 | T1P32A 0-75 | 1N4148 0-07 N2484  0-21 | 2N4062 0-18*
AF106 0-45 | BC125 0-18* | BCY32 1-00 | BF173  0-33 | BSX21 0-32 | MPSU0B0-40* | OC45  0-50 | TiP33A 1-00 014 | 2N2648 0-50 | 2N4124 0-17*
AF114 025 | BC126 0-25* Cyas 090 | BF177 0:38 | BT106 1-25 | MPSU560-45% | OC71  0-45 | TIP34A 120 | 1N5401 0-16 | 2N2904 035 | oN4126 0-17*
AF115  0-25 | BC135 0-15* | BCY34 0-90 | BFi78  0-45 | BTY78/400R NKT401 2:00 | OC72 045 | T1P41A 0-70 | 1 0-06 | 2N2905 035 286 0-20*
AF116 0-25 | BCi36 0-19* | BCY3® 300 | BF179 048 319 | NKT403 173 | OC73  1:00 | TIP42A 0-90 | 1S920  0-08 | 2N2008 0-25 4288 0-25*
AFi117  0:25 | BC137 0'16* | BCY40 1-25 | BF180 045 | BU205 2-25% | NKT404 1-73 | OCI5  0-50 | T1P2955 1-00 | 15821 008 | 2N2907 0-21 . 2N4289 0-25%
AF139  0-40 | BCi47 0-10* | BCY42 0-30 | BF181 045 | BU206 2:25* | NESS5 045 | OC74  0-75 | T1P3055 0-50 | 2G30i  1-00 | 2N2924 0-15° | 2N5457 0-35°
AFi86 1-50 | BCi48 0-10* | BCY43 ¢-32 | BF182 ¢0-45 | BU208 2:50* | OAS  0-75 | OC76  0-50 | T1S43 0-38* | 2G302 1-00 | 2N2925 0-17* | 2N5458 0-35%
AF239 045 | BC149 0-13* | BCY58 0-23 | BF183 0-45 | BY100 045 | OA7 055 | OC77  1-20 140 0-25* | 2G306 1-10 | 2N2926 0-13* | 2N5459 0-35*
AFZ{1 2-75 | BC157 0-12* | BCY70 018 | BFig4 0-39 | BYi26 014 | OA10 0:55 | OC81_ 0-75 | ZS170 0-12* | 2N404  0-60 | 2N3053 0-25 126 1-75
AFZi2 275 | BC158 0-11* | BCY71 0-22 | BFis5 ¢-37 | BY127 015 | OA47 014 | OC81Z 100 | ZS178 0-54* | 2Ness  0-25 | 2Naos4 9-50 | 3Ni14t 085

VALVES EH90 0-75* | OC3t 045 | PL84f 0 60* | UCCS5t 0-50* | 6ACT 0-75* | 6BR7  4-00* | 6L6GC 1-75* ) 12AU6 0-50°* | 92AV
EL32 1-50* | OD3f  0-45 ‘| PL504/5001 UCFS0 0-75* | GAF4AT 0-70° | 6BR8f 1-20* | 6L7 0-75 | 12AU7+ 0-45* | 150B2
74 : 0-98* | UCH42 1-20* | 6AG7 0.75* | 6BS7 4-00* | 6N2P  0-75 | 12AVE 0-60* | i50C2
AZ31  1:10* | ECC83f 0-45* | EL41  1-25¢* | PC86t 0-85° | pLsOst 1-32¢ | UCHS1t 6-50* | 6AHeé; 0-70* | 6BWs 3-75* | 6N3P  0:75 | 12AV7 2-84* | 150C4
CBL31 1-50 | ECCs4} 0-50* | Etd2  1-75* | PC8ST 0-35° | PLS509t 2-16* | UCL82t 0-50* 30 | eBWT ) . 211
CL33 2-00* | ECCast 0-55* | EL81  1-10* | PCo7 o0-08* | PLS19f 2.96* | UCLS3 1-44* | 6AKs 0-95° | 6BXIGT4-96* | 6P25  3-60° [ 12AY7{ 0-82* | 723ABY
CY3al  1-00* | ECC88f 0-60* | EL84f 0-35% | pcsoot o-75° | PL8O1T 1-10* | UF41  0-75" | BALSt 0-30* | 6BZ6 1:78* | 6Q7  0-75° | 12B4At 1-00* | 807+
DAFst1t 0-40* | ECCot{ 0-35* | EL8st 0-50* | pCCsdt 0-45* | PL802f 1-80® | UFSOt 0-50* | 6AM4 2-30* | 6Cat 0-40* | 6R7 ~ 0-75° | 12BAG 0-50° | 811Af
DAF96 1-00* | ECC189 1-00* | ELH1  3-85° | pCCsg 0-65° | PY33 0-68* | UFST 0-50* | 6AM5 3-85* | 6CB6Af 0-50* | 6SA7 0-75* | 12BE6 0-60* | 812A
DF91t 0-40* | ECF80+ 0-60* | ELS5t 0-80* | pCCset 1-05* | PY8It o-72* | UF88{ 0-50* | BAMBi 0-85° | 6CD8GA4:00* | 6SC7 0-75% | 12BH7} 0-60* | 813f
DFs  1-00° | ECF82t 0-60* | EL380 2-75* | pcciporg.es* | PYS2 0-45¢ | UL41  1-00¢ | 6ANS 2-50° | 6CG7 1-722 - 833A
DKoif 0-55% | ECH3s 2:00* | EM80 1-10* | paFao 'g.72+ | PY83  0-60° | UL84T 0-60° | GANSATO0-70* | 6CHG  4-42* | 6SH7 0-78% | 12E1 4-60 | 866A 885
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DKg2 1-25* | ECH42 1-15* | EM81  1-00* | pGEgot ¢.50¢ | PY83F 0-68* | UMSO 1-00* | 6AQ5t 0-75* | 6CL6T 0-75* [ 6SJ7  0:757 | 30C15 1-20% | 872A  11-40
DK96 110 | ECHett 0-50% | EM34 100 | Lop cc oo, | PYSO0ATS-36* | UY4Tt 0-75% | 6ARS 0-700 | 6CW4 4720 | 65K7 _ 0-75% | S0CIT 1-207 | g31A  12-24
DL92  0-75* | ECH83 0-85* | EM35 1-25¢ 857 | Pysoolstf Uyssi o-65° | 6ASet ¢-80° | €D2f 0-30* | ESLIGTY 30C18  1-28* | 2050 2:50
PCFB7{ 1-00
DLog 1100 ES['a”ﬁ - ENOT '030s | PCE200711-08% | pygyy .13 :ggf Tt e 5??3?*5'325 SDO%E 0d* | 6SNIGTS i gg?ulz 1o | e 3aae
“05* 6

DY86/7t 0-45* | ECL82{ o-55* | EY5ty o-75¢ | PCF20111-05" | oquoogn-g0 | 1S5t  0-40° | GAUSGT4-26° | GEA8  2.21* 0-55* | 30FL12 f1-44* | 5651  1-80°
DY802 0-68* | ECL83  1-50* | EY86f 0-50* | PCF801{0-55° | QQVo03-10t 1T47  0-40* | 6AUGY 0-55* | 6EB8  2-42* | 6SQ7 0-75* | 30FL14 1-28° | 5670  2-86*
E88CCt 1-00 | ECL8GT 0-65* | Ezo  1.25* | PCF802{0-72¢ 2:00 | 2AS15 10-00 | 6AV5GT3-74* | 6GEWG 0-80° | 6SR7 0-75* | 30L1  0-68* | 5814A 2-60°
EABC800:40° | ECLL8007-00* | EZ41  1-25% | PCF805 1-287 | QQvo3-20At | 2D21f 055 | 6AVET 0-50° | 6F6 0-75 | 6SS7  0-75* | 3oLis 1-32* | 6080  6:85*
EACS1 0-50 | EF37At 1-60* | EZ80t 0-3¢* | PCF805 0-80+ 8-50° | 3A5 1-35 | GAWBAT1-00 | 6F28  1-32% | §USG  2-00° | 30L17 1-32* | 6146A  4-27
EAF42 1-25° | EF3st 1.60* | EZ81t 0-35 | PCF808 1-28) | QQV06-40Af | 3CX100A5 6AXS5GT3-10° | 6F28  0-98* | 6UBT  0-40* | 30P4  0-92* | 6146B  4-65
EAF801 1-75* | EF40  1-15* | EZ90t 0-45* | PCL82} 0-50* 13-00° 20-00 | 6B7 075 | 6H2N  ©-75* | 6UBAf 0-55° | 30P19 0-92* | 6150B

EB41 1-75* | EF41  1-20* | Gza2 0-75* | PCL83t 0-92* | Ri7  1-65* | 3S4t 0-75% | 6B8 0-75 | 6H3N 0-75* [ 6V6GTt 940y | sopLt 1 32* | 6442 15-00

EB91t 0-30* | EF42 2:00* | GZ33 400 | PCL84T 0-50* R19 1-00¢ | 3vaf 1-00* | 6BA6t 0-50* | 6HE 0-75° | 6X4f 1-
. J . PCL85T 0-80* | R20 1-00* | 4CX250B17-50 | 6BAT 5-12* | 6J4f 0-75% | 6XSGTT ¢-55* | 30PL14 1-68* | 7586 679
EBC41 1-25* | EF80f 0-45* | KT61 3-50* :gws 0-65* U18-20 2-50* | 5R4GYT 133: 6BABA 3-75 gjﬁf 0-35* | 7B7 1-00% 1 °

EBC81 1:10* 83 1-75* | KTeé  4-00* L.8058/5+ uzs 1-16* | 5U4G  1: 6BC4 1 X 0-75% | 7C5 1-75% | 35W4  0-60* | 78 2-93%
EBCS0 ©-65 | EF85" 0-50* 88  4-75% 0-80* uz6 1-16% | 5U4GB 1-00% BE6T 0-45* 4N 0-75% | 7C6 1-25* | 50C5 0:70* | 8068 5-50
EBF80 ©0-45* | EF861 0-45* | KTWe61 1-75* PD500  3-00* UABCs0 5V4Gt 065 | 6BH6T 1-20* [ 6K6GT 0-75* | 7H7 1-00¢ | 85A2 1-50 | 8136

I o . !

EBF83 1-25* | EF8s 0-60* | KTW62 1-75* | PFL200 0-88* 0-50* | 5Y3GT 0-85* | 6BJGt 0-80% | GKY 0-75% | 7R7 1:50* | 90AG 7-26

EBFB91 0-40° | EF91f 0-85* | KTW63 1-75* | PL36t 0-92* | UAF42 0-75* | 5Z3 1:50* [ GBK4 4-21* | 8K§ 0-78* | 187 2-25* 90A1V 7-16
B . o b 5 80 o

N78 -50 o 5 P
ECC81t 0-45% | EF183+ 0-50* | OA2F 0-45 | PL82. 0-60* | UBF8O 0-50 | 6-30L2 1-00* | 6BN6  0-80% | 6l6GA 1-50* | 12AT8 0-45% o
ECC82t 0-45* | EF184+ o-50* | OB2t 0-45 | PL83f 0-55* | UCCB4 0-75* | 6AB7 0-75* | 6BQTA 1-55* | 6L6GT 0-75* | 12AT7{ 0-45* | 92AG 7-26

00 | 74199 225 TBASSOQ3 299 DIL

|NTEGRATED GIRGUITS 7454 020 | 7491AN 0-85 | 74119°  2:00 | 74145  1-00 | 74175 1
7450 0-20 | 7492 060 | 74120 1-10 | 74147 2:45 | 74176 110 | 7g013N 1-75% B
7470 0-35 7493 0-70 | 74121 0-45 74148 2-00 | 74178 1-65 LM309K 1-50 TBASE0CQ i
7400 0-20 | 7412 0-26 | 7432 038 7472 0-36 7494 0-8¢ | 74122 0-60 74150 175 | 74179 1-65 AA 2-30% 322" sockets
7401 0-20 | 7413 0-45 { 7433 0-37 7413 0-36 7495 0-80 | 74123 1-00 74151 0-90 | 74180 1-65 TAAS570 TBAG73 " 2-1%*
7402 0:20 | 7416 6-40 0-42 7474 0-40 7496 0-90 | 74125 0-80 74154 2-00 | 74190 1-48 TAA630S " TBA700 1-52* 8PIN 015
7403 0-20 | 7417 06-40 | 7438 0-37 7475 0-59 7497 3-67 | 74126 0-80 74155 0-80 | 74101 1-48 3'50 TBAT20Q 14PIN 0-15
7404 0-26 | 7420 0-20 | 7440 0-22 | 7476 0-42 100 175 | 74128 080 | 74156  0-90 | 74102 1.5 | TBA480Q = 2:30* | 16 PIN 0-17
7405 0-23 2 0:25 | 7441AN 0-92 7480 0-80 74107 0-45 | 74132 0-80 74157 0-80 | 74193 1-25 1-84 TBA750Q |
7406 0-55 | 7423 0-35 | 7442 078 7482 0-85 74109 0-86 | 74136 0-68 74159 2:50 | 74194 1-25 TBAS0Q - -O7*
7407 0-55 | 7425 0-35 | 7447AN 1-20 7483 1-00 74110 0-57 | 74141 0-85 74170 2:60 | 74195 110 2 30“ TBA990Q
7408 0-28 | 7427 035 | 7450 0-20 7484 1-00 74111 0-86 | 74142 3-00 74172 5-00 | 74196 1-20 TBAS530 1-98 .
7409 028 | 7428 0-50 | 7451 0-20 7486 0-40 74116 1-89 | 74143 3-00 74173 1-75 | 74197 1-00 TBAS40Q TCA270Q 2-99*
7410 0-20 [ 7430 0-20 { 7453 ¢-20 7430 852 74118 0-95 | 74144 3-00 14174 1-57 | 74198 2:25 2-30* TCAT60A 1-38*
A ch!s 4EP1 25-00 VCR138A* 12-50
B SEs 4EP7 25-00 VCR138A*  8-00 -
4EP11 25-00 VCR517A* 3-00
BG7 unskirted 0-15 1CP31 31-00 5ADP1 3500 VCR517B* 3-00
Bl nted 038 | PaLe g | Bl b vomer o
9A unskirted 0+ i * o
B9A skirted 0-30 3BP1 7-50 58;1A 4:% Tube Bases 0'7§
int Octal 0-20 3DP1* 5-00 EFP{5A 5-00 "‘=Sur;:lus
Mazda Octal 0-20 | 3EG1* 700 | oom s00 | VAT 8%
Nuvistor 0-25 3FPT* 3-00
Loctal 0-55 3GP1 600 G1-5 25-00
8pin DIL 015 | 3Jpt* 8-00 | DG7-32 36-00
14 pin DL 0-15 | 3JP2* 8-00 | DHa-oi 31-00
16 pin DIL 017 | 3JPT* 10-00 DHI-11 63-00
Valve screening SKP1* 15-00 VCRIT* 5-00
cans all sizes 0-30 3RP1* 35-00 | VCR138* 10-00
Terms of busi : CWO. postage and king valves and semiconductors 25p per order. CRTs 75p. ltems marked* add 12% Telephone 01-677 2424
VAT. Others 8%. f Indicates cheap quali ion or surplus, but also available by leading UK and USA manuigc(urers. P:;ce Telex 946708
ruling at time of despatch. Account facilities ilable to app d ies with mini order charge £10. Carriage an
et 0% Lrediii P&P 8% VAT E & O.E.

packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock.
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DAF96 1:00, EC88 -84 | EL87 800 ; KT66 $:00 | PEN453DD P 9 q
BENTLEY ACOUSTIC Do 70|Eo%0 80 |mrar 100 |mra 100| T 'hoo | Uhey 2 |A4KS 18T
DD4 801 ECO2 100 'EL81 100 KT8l 200 |PENDD- |UL4l 90 | AC107 -18 | BFIS1 .47
CORPORATION LTD ol R (Fa R PR el
. 4 g . -80 [ UMB0 1-00 | AC126 14 | BFY50 .26
7a GLOUCESTER ROAD. LITTLEHAMPTON, SUSSEX | Dras 1.00| Socis 290 | BL8S 801 wee!0|ILES 100|Uvdl prart Rt L R
Al prices inclusive of V.A.T. at 121% Telephone $743 DH63 75| Boo40 100 EL95 80 150 [PL81 49| UY8s - AC132 23 | BY100 -21
e oI AEE R o [ g
ggfz .85 GANg .'70 6F26 .38 w7 2.00 18 1.25 S0EHS .85 DHS1 100 | gooss -48 | EL509 250 | L63 85 | PL83 50| Uis 2 AC137 .30 { BY127 -21
2 .40 | 6AQ 68| 6F28 85| 774 80 { 19AQ5 65 | 50L6GT1-00 | D22 .80 LN119 -55|PL84 - 710
%2  35|oams 80|otes Loo|i%4 80| 195606, 4o | 9KV 198\ DE40 1.00 Booas 0 | BMai 100 LN .55 |FLs0ujs00 |U3s 100 | Aciss 5 | Byzn -
P E . . -00 | 72 70 . q
1A8 60| 6A87G 150 | 6GHSA 80 8D8  -50|19G6 850 |77 i DKoz 199 |ECO86 200 [mmes 1-00 |LN30S 75 PLE0 Saul D28 18 | 4oiee e DIz
1ASST 35)oaTe S0)6Rs 76|OBWe 90| 19HL 400 ssA2 140\ Dros 10| EOCS8 78 |EMs 100 LZS1S 80 TR 80| U8 178 4clie 84 Evals
1A7GT -60f6AUS 50)6GK6 200|907  70|19¥3 -40|85A% 140 |Drgs Loy | ECCSL EMss 180 | MS162 200 | D000 2.80| U3y Bog | Aciri (32 |FSYLIA -2
1BSGT -85|6AV6 -85/6GU7 -90/9U8  -25{20m1 70| 10801 40 |Dres 1.9 ECCI89 100 | Faiey 145 | o0 | BLa02 520 | Uai 89 | Aovis 0Ap
102 1-00 | 6AWBA 115 | 6HGGT -50| 1002 0)20D4 25015002 -85 \DLos .gp | DCC804 -80 | mymsos | MHLDG 99 To0s 880 UsL 83| ACTLe. 0447
ID5 100 6AX4 75 |6J6GT 6510014 50 |20P2 85| zisSe - ‘00 | ECC807 280 2:50 | MET4 120
1G6GT 1.00| 683G 78|36 -a5|10D1 1-00|20L1 180|636 © .50 | D94 100 | kGRa0 g5 |mysi g5 |MULs 115 |EY33/2 e B oot oy
1EDGT 80| GBAS 48 | 617G 80| 10DR7 80| 20B1 1001807 11 e morss 30/ EYEL 180 Mxap 100 TR0 aoalL o2 i A
3y . -90 | 6J7M -85 | 10F1 7 | 20P3 01625 g i
TEDS 70| 6BE6 60| 67USA 90 |10FD .08 | soms el 8B DWi }7%|mcmss 00 myssy .45 |N3os o8 | PYS 40 vt ADi 83| 0an
1LNe | 7916BG6G 1.00 | 6E7G 50 10F18 -85 )20P5 150 |8702 120 | Dysi goo | ECHA?2 100 | myes 1.0 [ POL -0 1EVES 63| USH1 100 ADIGL salltonns
Re0T B|gohs 190)6K8G 50 (10Li4 45| 923466 T-70|5763 275 | DYsye .45 | ECHSL 55 i myol .50 |PABCSC 464 FURS, top) UA030 1100 | ADIGE 58 104%
1RE 50 | 6BT6 6K8GT -55|10LDIL -75 | 25L6G -70 16057 200 | pygoz .50 | ECHSS 1-00 EY500145 PO86 0| BY800 80 | VD23 AF115 80 | OA0s
184 40| 6BK7A -85)6L1 250 |10LD12 -45|25Y5 80| 6080 200 | msecC a7 | ECHE4 75 | mzas .50 | EC88 | pysor 60| vpal APy 59| 08% 1.3
185 35| 6BN8 1-00 ) 6L6GC 175 | J0PL12 55| 25¥5G -60| 6067 200 | msooF 600 ECLSO -85 Bz 100 [FCO 8 PZ30 50| VRIO5 -50 | AFl2L .35 | 0C44 .12
108 33)SRe, 41)eL7 160 10B13  -801g5zic 50| 6145 470 | meow 550 | BCL82 -0 | Ezal 100 (BOSS 100 | 7D, PV TRIID OB | AFM3L -8B | 004 12
14 70| 6BQ7A }dolsLla 501014 280 9575 756463 200 | masr 50| ECL8S 150 | Rzsg a5 | ECST .78 -00 | VU111 1-00 | AFi80 -56 | 0C70 14
1U5 -85 6BR7 618 -80112A6 100 |2528G 8017025 2-00  EesCC 1.g0 | ECL84 80 | EZ81 -4 | PCO00 651 554 VU120 100 | AF186 -84
aD21 55| 6BRB 125 6L19  200)|124C6 80| 28D7 2.00|7183 80 | meoco 450 BOL85 -80 | Ez90 .95 | PCCS4 -39 1.00| VU133 1.00 | BAIIG 18 F Ogrs 2
208 I8|cpwe 350|6LDI3 48 12AD6 80)30a5 -7 |7475 120 | Eisoce 0| ECLSS 64 |FCL  1.00  ROCSS 47| o, 00| TUOSS A0 BALS 16 roc7a 18
3%2  -7016BW7 .g5/6LD20 -80|12AEG -80{30c1  -80{9002 55| misor g0 | ECLL800 | G¥ser 1.95 | PCCss 61 1-80 | w729 1-20 | BA129 .14 88% H
344 8516BX6 40| 6N7GT -0 |12AT6 -45(30C15 1009006 45 | migecos.50 1000 | G230 75 [ POCSY 49| vo4r73-00| X41 100 | BALSO 12 | oGre H
3B7 55 1.6BY7 45| 6PL12 50 | 12AT7 -48|30C17 .90 A3042 6-00 E188CC5-00 | BF22 1:00 [ gzga  1.00 | PCCISY 60 | 9y06/20 X66 200 [ BA148 .20 09 18
8D§  40|6Bzg 1.50{ 6P15  -41|12AUS -50 | 30018 9.95 | ACPENI1-20 | posowao.g9| EF40 100 | Gzss 200 | PCFSO -80 4702759 660 | BA153 .18 | 3C77
q0|S6s  B0jeora 75 |124UT 48 sows 70| ACPPEN @ wiies g0 | EF4l 1001 Gzas 200 |ECFS2 46 ipyo 500 | Transistors | BCLo7 14| 0978 18
3Q5GT 70| ggs 45 | 6Q7GT 75| 12AV6 680|301 -39 100 | 450 40| BF7S 175 |qz37 g.00 | PCF84 -70 | pig 75 | & Diodes Belos 14 | 0C78D 18
s 6 scy 290 so;ga) 78 | 124x7 58| scds 78| AN/ \%ae 10| BFE) 40 EABOSO 80 | ECFSS 57 UaBe8o 45 | 1N4744 16 | BCI09 14 e 3
6R 12BA6 50| 30L17 - i .48 | EF83 1 13C - : d g d
4CB6 751 6CB6A -85 | 69A7 12BH6 -85 | 30P4ME .98 | ACSPEN | SABe0 8] Tres 45 | HL2s .99 | PCF2011-00 Taear §8 INoes ol |Bons 29|oces 13
4GKD 75| 6C12 . 53| a8encT 100 12BH7 55 |30P12 % 1-00 | 5apq 1.00 | EF86  -50 | HL23DD-68 | PCF301 49 | UBCS1 .55 | 251756 -58 | BC116 .30 | 0C82D 13
5CG8 75| 6CDG 4-00 | 6867 70 | 19EL  3-50 | 30P19/ AC/P4 150 | ATws011-50 | EF8S 55 | HL4l 1-00 | BCF802 -75 | UBFs0 .g0 | 2N2i47 .99 | BClls .9g | 0C88 23
SR4GY 100 | 60G8A 90 | 68H7 70 |12J5GT -40| 30P4 .90 | ACTH1 100 | gg34 .5o| EF91 70 | HLAIDD PCF805 225 | yBF89 -39 | 2N2297 .28 | BCY10 53 | 0C84 .
5T4  200(6CLE  -75)68J7  .70|12J7GT -70 | 30P16 50 | AL60 1-50 | gRoy  .g5 | EFe2 70 1-00 | PCF806 -70 ; UBL21 2-00 | 2N2369 -16 | BCY12 -58 ; 0C128 28
504G 1~gg gg{ﬁgA 1'38 68K7 1~gg 12K§I 1-50 | 30p18 -go AA’}tll;f ~g ®BC41 1-00 | EF93 45 HL42D]Z o PC}I2001 - UC92 -5 | 2N3053 -88 BCYg3 23 88}23 'gg
5V4G 1. -00 | 6SK7GT - 9K7GT 50 | 30PL1 1- i q . i .90 | 2N8121 290 | BCY34 - E
5Y3GT 1-85 6C86 65} 63Q7 .70 isz .?2 ggrmz 1~5 AZ1 -5 Eggg% 1.83 §§8§ .23) HN309 1.70 | PCL82 54 %882; .22 zﬁﬁm”gg BCY38 .SS 0C171 .40
3Z3 140 6CU5  -90| 6U4GT 1-00 ) 12Q7GT -50 { 30PL13 1-30 | AZ381 100 | Epco1 .65 | EF7 90 1-00 } POL83 .75 | UCFa0 80| 2N3709 -23 | BF158 21 | OC172 .41
524G 75| 6D3 75| 6U7G 55 | 128A7 75| 80PL141-50 | AZ41  -50 | mREg0 1.00 | EF9S 90 HVR2A1°0 BCL84 48 | UCH21 2-00 | AAIL9 18 | BFI69 -30 | 0C204 _-50
6Z4GT 1-00 | 6DE7 -980) 6U8 +50 | 128C7 50 | 30PL15 1-30 | B36 %5\ EpF83 45| EFiss 45 | EY90 ' 55 porsc -5 | UCH42 100 | AAl20 18 | BFi6s 23 | 0C206 1-05
6/80L3 901 6DT6A 85| 6V6G  -50 | 128G7 -55|3543 100 | B719 ‘50 | mR¥8e -40 | BF184 -45 | KT2 80 | POL805 65 | UCHSY -50
3A07 70|GESC 10p|Gxd . 65 |1asy; s9|3ps 90| biés 00| DSLXl §00|LESed 625 K70 00| PeNas 100 UCLsy 55| MATOHED TRANGISTOR SBIS.
8 f q d g o0 [ EC52 100 | EHSO - -00 ] i g B D 8 - 6lp
6AG5 35 | 6F1 ‘801 6X5GT -50128K7 .60 [ 35L6GT -80 | CL33 200 | pos3 1.00 | EK90 60 | KT4l 1.00 | PEN45DD | UF41  -70 | per pack. 1/0C8iD & 2/0CS1, 50p.
8AG7 70| 6F6G 70| 6Y6G  -95|12SN7GT  |35W4 55| CV6  -60(EC54 1-00 | EL32 1.00 | KT44 1-00 100 | UF42 1.00]1/0C44 & 2/0C4b, -50p. 1/0C82D. &
gﬁ%ﬁ ;g ggﬁ 'gg 76}{;(} f%g O Zg gggilm -gg gggg‘s 1~gg ECss -84 | EL34 125 \KT63 . 70 | PEN46 100 | UFS0 .60 | 2/0C82 -58p. Set of 3/0CES 767,
gﬁ%% 2g ggg 1:38 ;gg %gg 12SQ7GT.8° igmGlegg gg;g %g Special offer of EF50 valves, soiled, but new and tested, £1 each.
BAKS 48 | 6F18 -80 | 7D6 2-00 | 128R7 75| 60B5 95| DL +50 | All goods are unused, tested, and guaranteed. Despatch charges:—50p on all orders below £25 in value. Orders
6ALS 25 6F23 1-00 | 7F8 2:00 | 13D8  2-00 | 5005 70| D63 50 | over £25 post free. Orders despatchedsame day as received. Any parcel insured against damage in transit for 5p per
6AM6 -70{ 6F24 -80 | 7TH7 1:00 | 14H7 78 | 50CD6G DAC32 80 { parcel extra. Terms of business available on request. Many others in stock too numerous to list. Please enclose
SAMBA 70 6F25 100! 7R7 200 { 1487 1-00 4:00 | DAF91 -3518.A.E. for reply to any queries. Al prices subject to change without notice. B

Electronics.
Make a job of it....

Enrol in the BNR & E School and you'll have an entertaining
and facinating hobby. Stick with itand 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 for 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. ' Become a

Also courses in Television; Transistors; Radar; Computers;

Serv'o mechams‘ms‘ Maf(hematncs and Practical Transistor ‘ Radio Amateur.

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

LLearn how to become a radic-amateur in

British. home study College specialising in electronics contact with the whole world. We give
..subjects only. Fullest detalls will be gladly sent without . ) -
" any obligation. skilled preparation for the G.P.O. licence.

L8 &8 & & _§ _§ 8 N &N N N N B N ]
WL 13

Brochure without obligation to:
British National Radio & Electronic School
P.0O. Box 156, Jersey, Channel Istands.

NAME i = R I
ADDRESS sl

Block caps please
——————————————————
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8 POWERFUL
!' ngnl:lo.:ﬁ::cﬂ HNILEX p BATTERY MOTORS

stereo system. Rated one i s : Qur monthly Advance Advertising Bargains
of the finest performers . : Eoo;t;gfdehl‘sneg"le‘;:g:g? s', ‘?"ut%" Temote Y List gives details of bargains arriving or just
C 3 . D) ¢tc., etc. £2:00.
in tlhde stireo ﬂeldcl tl}ls ; i W lrrlv:dd—e'l'ten bargains which nll out before
would make a wonderful gill " Y MP our advertisement can appear-—it’s an Interest-
for almost any one in easy-to- : - i i I
assemble modular form and e c Self priming, portable, fits drill or a':"e lau:“:n:' .:h’e ';::-l:’i‘:\': s’trndavsmAl:EIe':rI:r:
complete with a pair of Plessey electric motor, pumps up to 200 § previous lines
speaﬁers this should sell at about £30—but duc to a gallons per hour depending upon *
special bulk buy and as an incentive for you to buy this reys. Virtually uncorrodable, use § Starlet 9” T.V. Mains Battery Model time based tested
month we offer the system complete at only £14-00 to suck water, oil, petrol, fertiliser, § and in our opinion repairable. Complete except for
including VAT and postage. :‘O‘;’!!l‘elc:cl)%s aenglhlggdllglzu%olil,oset %m&ll knobs, tle,le‘ﬂlcog.llc‘i %q/nal %ni plug foa malns{
Cf a n 08 attery input. Price eac post and specia
WINDSCREEN iy Paid. packing £2 + 16p.
D e e et
Spares for Starlet. Tuners £3-50p, loud speaker £1'50p
]'B‘El(Rg"gRl\zrcEATIERIEs %omx‘;lete p?vzzr }lzx!r_ll _tr (Il}ase &mt) £6, printed circuit
anl ry celis . oard pane nit
type 625 which are approx. ” _
conditions. All Darts and instruc: 4 diameter by # thick in gpe?:l:}l ;%ll(eli :o}é 2tl1§5l!l|;oncla Starlet. £9-00, Post and
{oms to gmake. £3-75 post and O | R LS 12 Yolt Heavy Duty Relay. Plug in type has three pairs
I ———————ess | (be it (s very ¢asy to break up oiul0 ‘},’;’.&“}‘f“f s RO g;;agsparg%ntﬁ_dgst
ROOM THERMOSTAT ™ the battery into separate cells and 4 Che B SN gse
Famous Satchwell, elegant design, intended for 1 i | use these for radio control and similar hangeover Mains Relay. Unright mounting with
wall mounting, Will switch up to 20 amps al b equipment. Carton of 25 batteries persbex type dust cover, the ff'u‘lly interesting feature
mains voltage. covers the tange 030°C. Special fii 1 18160 : Is 4 s;ts of 10 amp changeover contacts. Price £1°62p
IR CE oL T SRV LA I V- 11 AMPLIFIER PANEL 12Volt P“mv Designed we beluv: i a bilge pump, this
MICRO SWITCH BARGAINS is 12 volt AC/DC motor couplet by a fong cnclosed
Rated at § 250 volts. Ideal t K : N shaft to a submersible putup. Suitablc for water or most §
a svsitctllt p:rrlrelfsfor av:algﬁlateor a‘x’lén ?ore any. fluids. ‘Price £11-75p. Post 80p
i Just Arrived. Fruit Machines—working order—very
gg;;:ls g{ ?(t)hg;rarzll)llzsfi%rﬁ;r and) So5 Lrgﬁ::ssingchoice of several but very heavy so you must
paid. o llect. )
6 photo sockets and d.p. changeover slide switch ali [§ High Load 24 Hour Clock Switch. Made by the famous
RADIO STETHOSCOPE | mounted on insulating board. Glossy black finish size § AEG Company for normal mains but with clockwork

’ " A ] ] ix. teserve has load capacity of 80 amns at 240v 50hz.
Easiest way to fauit find, traces, 2 84" approx~silly price 35p, or £1 for six Therefore suitable for dealing with lacge loads of say

IT’S FREE

Vary speed of your wiper to Suit

signal from aetial to speaker, Wheh J sessmmme' i ey § shop lighting, water heating. storary vaters etc. etc.
signal stops you've found the fault. i THIs MONTH’S SNIP Has triggers for on and off once per 24 hours but extra
Use it on Radio, TV, amplifier, any- is a miniature sealed relay 12v dc operated with triggers will be available. Pnce £1°50p per pair. Size
thing. Complete kit comprises two two sets of change over contacts. The unique of clock approximately 8” X » 57, totally encased
special transistors and all parts feature of this relay is its heavy lead out wires, but has lift up flap for ease of almrmg ‘switching times,
including probe tube twin these provide adequate support and therefore the Price. new and unused £1065p or used bu: guaranteed
T stetho-set £3:00 VAT and relay needs no fixing; on the other hand there is a o.k. £6-50p.
{ il postage incl, fixing bolt protruding through one side so if you Enclosed 24 Hour Clock. With contacts for breaking
wish you can fix the relay and use its very strong 10-12 amps at 240 volts. This one has two sets of on/off
MICRO AMPLIFIER lead outs t% secure cnrctgrt c,ompolgems-l-a‘;:7 exDeg- per 24 hours, Drice £7- 60
- sive relay; but we are offering it for only 87p cach. Smiths 24 hr. Timers—Heart only with over-ride similar
Ex behind the ear deaf Jj | Don't miss this exceptional bargain! to those used in the auto set etc. £4-75p + 38p.
aids, complete with ——ee e Ditto but in grey plastic wali mounting case, with leads
MULLARD AUDIO AMPLIFIERS ready for attaching to plug and socket. price £6-98.

volume control £2-16. § Ayl in module form, each ready built complete with heat | Light Dimmer. Our timer module with small mods
e s = ]| Sks and connection tags. data supplicd. Model 1153 § makes an excellent Jight dimmer. Contains a 4 amp 400v
DRILL CONTROLLER mW power output £1°50 inclu- § SCR so it should be suitable for loads approaching lkw

) R ding Post & VAT. Price of module with variable resistor and instructions
Electronically changes speed Model 1172 1W, power output § £2.25p,
from approximately 10 revs to £1-85 including Post & VAT, Push Pull Solenoids. For mains operated solenoid which §

Model EP9000 4 watt power out- § will push as well as or instead of pull. Very heavy duty,
speeds by finger-iip control. put £2-90 including Post & VAT. | we ¢stimate this at 201bs bush or pull, 137 X 34” X 4*
Kit includes all parts, case, EP 9001 twin channel or stereo bre- § made by Magnetic Devices Co. £7°50.

everything and full instructions. amp. £2 90 including Post & VAT R Flashing Lights, chasing lights, random flashes, strobe
‘45 including post . | effects etc. erc. can easily be achieved using our disco
Made up model £1-00 extra, TANG NT'A‘- HEATER UNlT switches and with Christmas just around the corner

)| A most efficient and quiet run- ¥%u can do s}:;mcthlmz ;'WCLM for your home clJr bu:imﬂe{gﬁ1

q i - - ¢ tches are o at appr ately one-
SOUND TO LIGHT UNT ning blower-heater by Sola se switches are offere pbroximately one h
Add colour or white light to your -

tron-—same type as is fitted to § of their proper price, are ex-equi but guar

many famous name heaters— § berfect and supplied with an adaptor suitable for mains
amplifier. Will operate 1, 2 or 3 lamps
(maximum 450W). Unit in box all

Comprises mains induction § working. To get some idea of the loading number, each

motor—long turbo fan—split | switch is 10 amp which is approx. 2% kw so the 6 switch

ready to work. £7°95 plus 95p VAT 2 kw heating element and | model could handle over 12 kw's. For the light pipe or

& Postage. g t?ermostatlc safety tripi—- ‘Cz:therlne Vli/h:el hefrecz iw; suggest 12 ?_wltch mode&.
N simply connect to the mains nterconnectin the switches to. give fastest spee

SWITCH TRIGGER 3KW MODEL for Immediate heat—mount [ 6 Switch model £5, 9 Switch Model £9-75, 12 Switch

maximum. Full power at all

M ATS . in a simple woodsxll or metal ﬁl'c;gel i£6 ‘zili) BA;EO adild 50p per l:m}c‘:ih If you want the
- £1° . case or mount direct onto pipe diagram please request this
Wiring dig supplied for complete house base of say kitchen unit— B Always in Stock. Turntables with plck up lift, ideal for
protectlon— Keep Those Ro - price £4-95 post £1 - 50 control | disco’s at £11-95. post £2:25, We are also expecting
Away', X g = switch to glve 2kw, 1kw, cold | some professional belt drive type at £25 Call or ring
24" x 18 :33 low or off available 60p ext: us for mc’m information,
Reed Switchos, standard 60 watt glass type. Normal
FLUORESCENT TUBE open contacts rlass lengths 2” diameter 3/16”. 10 for &1
+ 8p, 100 for £8 + 64p. 1000 for £65 + £5-20p.

7,000, 9,000 and 11,000 rpm lNVERTOR n— Flat Reed Switches for stacking. greater quantity in

Shaft is 3" diameter and Ipproxlma:ely 17 Pt - i conflned space. Price 50p each + 4p.

long. 230/240v. 1Its speed may be further ‘B . . : F.M. Tuner and Decoder—two very well made (Japan)

controlled with the use of our hyrlstor con- - fradant: ; unit$—nice reproduction—£9-95 the pair.

troller Very Dowerml and useful motor size 45l i Single Ended Tybes for Jobs where It is not ¢asy to bring

Drox. X §” long. Price £2'00 - : a lead to each end. 78D each.

lncludln t Post & VA For camping—car repmrmu-—emerzem.y lighting from All thegse switches are normally open but can be
] - a 12v batterv ‘you can't beat fluorescent lighting, it will § blased to a normally closed position by fitting a magnet

MA'NS A offer %enty of well distributed light and is economical. § adlacent. The reed switch would then be opened by a
' With triple 10 amp changeover con6 We o er Phlllns lnvertor for 12”7 8 watt miniature tube | magnet of opposite polarity being bought up to it

tacts—operating coll wound for 23 tube and tube holders as well. Ceramic Magnets sultable for operating reed switches,
SPI'I' MO OR WITH CARTER central fixing hole. 10 for £1-62p.
Music Centre Transformer 12-0-12 at 1 amp and 9 volt

Holts AC, chassis motimtlnl. %xae scre}\lv
xing, <x unused tqu %— ent 60p eachy GEAR Box at-4 lampd Normal Dr}mary, upright mounlggll. l&lp;gﬂ-
Probably one of the best spit motors nated and varnished for duiet operation ce

10 for £5 post and VA’
. t S4p,
SHORTWAVE CRYSTAI' SET _ made. Originally intended to be used ‘W' Shaped Fluorescent Tubes for porch llght, box slans
Although this uses no battery it in very high priced cookers however § or where you want light evenly spaced over a confined
gives really amazing results, You this can be put to Dlel‘lt% of other uses, 8 area of approx. 10”7 X 10”, 30 watts. made by Phillips
will receive an amazing assortment {or instance your gatden barbeQue or to I price £1-62p, Post 54
drive u tumbler for stone polishing; in fact there are no I Plinth for BSR Record Player still available at the record

of stations over the 19, 25, 29, 31
metre bands. Kit contains chassis ends to its uses. Normal mains operation. £4-32 inclu- { price of 95p + 12p. This is excellent value but unfor-

front panel and all the parts £1-90 ding POST & VAT. tunately being a bulky and delicate item the postage
—crystal earphone 55p including TERMS: has to be £1'50p -~ 12p so this is obviously-only a
VAT and postage. bargain for callers,

Cash with order—prices includes VAT and carriage (2) A similar model also available at the same Drice,
ggéeksl; sgtattgd but orders under £6 must add 50p to offset g‘is is somewhat larger and has a cut out for an ampli-

er, .
BULK ENQUIRIES WELCOMED. Phone 01-688 1833 § o Smokey Cover can be used with the above plinths,

J. BULL (ELECTRICAL) LTD

Size approx. 124" X 144", price £2'50p + 32p. Post
£2:00 + 16p.

(Dept. PW), 103 TAMWORTH RD.

CROYDON GR9 1SG

Extension Speakers 8 ohm 4-5 watts handling power.
Practical Wireless, January 1978 703

HUMIDITY SWITCH

American made by Ranco, their type
0. J11. The action of this dcvice ~
depends upon the dampness causing
a membrain to stretch and trigger a
sensitive microswitch adjustable by
a screw, quite sensitive—breathing on it
for instance will switch it on. Micro 3 amp
at 250v, AC, Overall size of the device
approx. 33” long 1” wide and 13” deep. 65p.

‘We have 5 or 6 different models in stock, cheapest being
the Partytime at £3 ' 95p each. again only really a bargain
for callers as postage is £1-50p per speaker.
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s gfnzsuvizsmmmrunﬁzs i TEST METERS BRIDGE RECTIFIERS
238 200 303 190 055, AVOB MKS Lo C eoas o
22 A 1A 1506 245 07 AVO™ £29-00 ' ghpu e B b
3 38 | AVO 73 £39-00 . 200Y  4& £0-65 -
LL EX- - ° 235 330, 330 - % o | -
ALL EX-STOCK—SAME DAY DESPATCH. VAT 89, [z: moamw oaos 18 o3 AVOT ol S
12 AND 24 VOLT OR 12-0-12V 30 VOLT RANGE 336 200, 200 &1“59 '09335'9 P52 Y2 AvoTies In circuit |s0ov foA* =~ g£2:35  oi
PRIA'IAARY 220-240 VOLTS Pl;lm 220/24?"&:15“ 0-12- 15-20’24 s0v. 214 300 300 " 026 338 D3| Transistor Tester  £30-00 | VAT T 122 *VAT 8%
5 _Voagesavala e3456891012. -12-0- \
Ref 12V 2V £ P &P . 15, 18,20, 24, 30V 15- o-15v '12:0-12 i %é 73? ﬂc’ &35'_2238.%52.30 iﬂ el m‘;?;“;gg”f o :ao 0K Q. Audio KitZ5W + 25W
11 05 025 xEe 045 | Ref  Amps P&P (303 5000500 0-15-27 a5 udget Meter 20K/ | Complete with instructions £27.55
213 10 05 =B T8 110 05 sl 078 | 504 TA 1A g:ﬁ_g.,_'g:}g'g?, :g L gﬁ 1 VDC, 2K/VAC1000v AC/DC, | Teak cab & mounting hardware
t B i & 03 2 1 AET Boe |23 N Cooqptiser B 092 12:5A AC/DC, 500K res. In | £0-20P&P&1-T3VAT 122%.
in i B Aok n.cg 1 Ly ‘B 97 0.9% | s112500 12-15-20-24-30 *-8¢ b7 | Fobust steel case—leads | —— L
B3 % g TR onoosmo o on pAEFORD DR
@1 5 147 14c | -3 51 B-37 14t P LU s | VAT 8% P &P £1-15 | CoRrite er0 00 Pap™ &1 8
1:; E : 15-:3 }-EE 1;; :—g 15 82 1-45 l AVO cases and accessories | VAT 12§ %
; : -] i =
145 @ 10 1348 2-0B 2 ADd 13.23 1.8 | HIGH QUALITY MODULES MUSIC CENTRE CHASSIS i
187 15 1705 0B e, | 10 Watts RMS AMPLIFIER £1-66 FM (STEREO)MW/LW 15015w | Magnetic to Ceramic
2 an M 2682 OA 60 VOLT RANGE Zg wags RMS AMPLIFIER £4-57 Music Power inc. Transformer | Cartridge  Converter
50VOL'|" = Prim 220/240V Sec 0-24-30-40-48-60V. ?gswakgnR}isMéM,l;LlFlER lé;'.gs (F'well £2;n5°0w31 minufacturer). operating voitage 20-
Prim 2201260V Sec 0.20-25-30.40-50v | yolts availsble ©.8/10.12,16,18.2024 30. | PRE.AMP Tor 840 67 P&aP £1 5 8 45v only £3:50. P & P
£ 38,40,48,80V or 24-0'24V or 30-0-3 ° VAT /
Voltages avaiiable 5, 7, 8, 10, 13,15, 17, " "Ref ' ' Amps s P &p | PRE-AMP for 25W £13-88 r 85p VAT 121%,
20,33,40,50, 25-0- 25 or o-o~ 0. o4 08 Vi o | POWER SUPPLIES 5-10W £1-30 WER |
Ae gs Papt 1 T4 in b POWER SUPPLIES 25W £3-15 ngﬁ;}{fpeﬁl ey :;9V/400m25 .
o . -7 5 :
108 ig ?f; oap | & g 11 TR NSEORMER S £5.99 | 3300 fits inko 13A socket 6-75-9 | TRANSFORMERS
1 H k. 45 | 1@ 40 1229 i P & P Modules 35p. Trans 96p. 300mA multiplug outlet = £3:30 | § SPECIAL OFFER
18 ) A B @4 12 In VAT 125% *VAT 8% BBt ity 12V 50me | | BET Prim 0120,
in 18 WE 1R = sr 15-66 16t | STEREG So—Complste chassis in 717 Wrms | VAT 1235 P P 55 0-120V_ (120
113 g-a 17 204 :g12 13'3 mg 8i ? mp'dp"';amr;' Et;\ge'{ssu_?ply, "f;’; t,r.pa"-Fl k{(mbsg; DECS SOLDERLESS om0 8522;\;:11 osﬁé
: 5 i needs trans, 05, -57, al y
i m\d ™ OA | 4ge 12 2713 Ox | #5.25 pap£1-02 VAT 1555 ey =y B_%EAD{B?ARDING "%EzzPriznzo%so-go-
MAINS ISOLATING (SCREENED gc /0 cantacty 128 o o0
PRIN 1201240 szc(uo/m o AUTO TRANSFORMERS D B ot h A7 15 £075 |y Dog SBSontacts SR PN e
Ref VA (Waits) &£ P&P Ref VA {Walts) Volts £ P&P |20 Seh 17 o arra” X 5 5" LDec A" for.C.oete £3-99 | § 2-5A £2-25 P & P
iy 20 dap 07m 0 0-115-210-240 348 071 | o0, >é"5 orTor 87 e DR YRes s gl Cactc a8 1] T, VT
14h 81 i 80 0- ik 3‘3 1;3 SH-210240 B85 096 | pange O £ PR SOTRGIR & Pa0n [158° 7oow '8
1 T 1161 o8 500 0113200250240 575 098 | 4 og x 527 B AT i ANTEX SOLDERING IRONS | P & P 66p
L e T8 - 21 1000 0-115500-030.540 1596 2.08 - - By Ba She HE| )y ihe” )
: 18k -115-200-220- " -0~
164 B 1@ 18 0 g3 1500 0-115-200220-240 23-38 OA | 1o ErECTRONIC CONSTRUCTION KIT o | VAT 8% P & P 46p |l£1 8 P&P 038
16 750 2908 ax 95 2000 0-115-200-220-240 34-82 QA | goidering needed £7-29. VAT 8% P & P 70p MINI-MULTIMETER
186 1000 373 G4 73 3000 0-115-200-220-240 4839 OA DC-1000V AC-1000V DC-100mA |
18T 1500 45.60 oA COMPONENT PACKS Res-150kQ 1000Q/V Bargain £5°86 BE5 15W  matching
158 2000 548 o CASED AUTO TRANSFORMERS | 200 Mixed value reslstors (count by weight) VAT 8% P & P 62p trans. sec 15Q, suit
160 3000 79 08 as 240V cable in & 115V USA 2 pin outlet | 150 Mixed value capacitors (count by weight) L S 1
*115 or 240 sec VA £ PaAP Rei ?g xgsedﬁvague tpreclslon resistors §W 2% | STEREO FM TUNER EL89 £1:50. P & P 30p.
G e e —_— 20 488 0 113W oried pots 4| ) -
HIGH VOLTAGE MAINS 150 IR 4w |10 Reed switches A preASELOCKILOOR. Ref. 30 240-240 isolator
ISOLAT! ! 500 542 1042 vy | 15 Wire wound resistors—mlxed wattage mnlre-se e ﬁ hStgtl°RsF’c aricap | 200VA £4-20 P& P 30p.
Prim 200/220V or 400/44ov | 60 104 145 &gy - 1 Pack wire 50 metres assorted colours Beagog' swliche 2 Ref 62 240-240 isolator
Vi Sec lr00l120v or 200/240V i I g.gg }gg: :a S;W i gezléeesse&::gggggqmgg ﬂsgg“’fgrl’;:ck £20-45 VAT 121%. P&P 40p 250VA £5-20 P & P 96p
60 iy s-so 1:32 750 18§ 1:76 saw VAT 123% P & P 40p [
350 it 14-11 1.84 | 1000 22 0A
1000 480 35:65 OA 1500 26 .03 OA 93w Prlces correct 31-10-77. Please add Barrle EIECtrﬂnlcs Ltd
2000 g5 54:25 OA 12000 37 OA 95W VAT after P & P, , THE MINORIES, LONDOMN EC3N 1B4J

Our wlde range of transformers are too numerous to list, piease cali (open 8am-5pm Mon-Fri) or send your requirements.
Electrosii & semlconductor stockists. Panel, Multl Meters Audio accessories, send 15p stamps for lists.

TELEFHOMNE:

MEAREST TUBE STATIONS: ALDGATE &

-435 3IH6/7/8

LIVERPQOL =1

BULK BARGAINS

All devices listed are full spec and guaranteed.
All prices per 100:

AC127 £13 | 2N3053 £12 TRANSFORMERS, mains prim
AC128 £13 | 2N3055 £34 | G0V t0oman o mains pomary %
AC176 £13 2N3705 £7 9-0-9V 75mA* 10 for £6-20
AC187 £17 | 2N3708 £6 12-0-12V 50mA* 10 for £6-60
ﬁg%g? £17 ;N4:01* £ég 12-0-12V 100mA* 10 for £7-60
A £e0 | N0 £ 12-0-12V 1A 10 for £16-50
AF279 £38 2SC536* £5 VEROBOARD
C107 F3 4002 £3- 0:1” copper ciad offcuts, all good size
C108C £ 1N4004 £5-00 pieces, averade
C109 £ 1N4007 £6-80 4”7 x 3”.1 kilo (approx. 60 blts) £7-50
C147* £ 1N4148 £2-30 § kilos £32-50
C149* £t BYX94 £7-40 RESISTORS*
C159* £ 100V 3A stud Carbon fiim $W miniature 5%
C172* £ mntg All values in E12 series from 1R to 10M,
C182* £6 400V 10A stud {1M2-10M are 1030
C183* £5 mntg £21 80p/100, £5/1000 NO mixing
C184* £6 | 50V 1A bridge OR470-TW 1/100, £7/1000
C212% £6 rec Sub-min presets, 2k horiz.
C213* £ 400V 1A bridge £3:50/100, £25/1000
C214* £ rect Thermistor VA1086 £8/100
C252* £ 400V 1A SCR £28 Flex—7/0-2 and 14/0-2 on various size
C328* £ LED 0-2” red £9 reels. Assorted colours.
C337* £11 0-125” £9 metres mixed £7-00
;ggﬁ: e ig 2215 8 DIL gg 5000 metres mixed £30-00
: CAPACITORS*
;gggg: i || & £3 | Tant bead $5V: 0-1 to 1:5uF £7/100;
e e 213 1202135 3-3/35 £8/100; 4:7/35 £9-50; 6-8/35,
B’gwg 21 14307 3 /35, 15/20, 22/16, 33/10, 47/6, 68/3. 100/3
1 74121 £26
BCY72 £ | 7417 £2 | Seciraltics: 1’$Foﬁ\ér§3£°ﬂ’st
BD112 £32 | 7430 8 | Min 50V ceramic plate. All values from
BF173 £13 | 7445 £48 | 20pF to 1000pF 5% £2/100
BF181 £19 7493 £28 Polyester, 250V radial leads:
BF194* £6 | 7405 £8 | 0-0i5uF £1/100; £6/1000
BF195* £6 74193 £54 0-068uF. 1-30/100; £8-50/1000
e 4| I T
5%. 1
BFY5! £1 | A0mw 5 All 0 e our £1:80/100, £18/1000
BFY52 £11 | series from 400V axial leads: -0015, 002, -0022, - 003
BSY85A 11 | 2v7te 33V, -0047, -0056 1-30/100, £11/1ooo
m;gﬁggt £18 £5.50/1og. ‘NO -039, -047, - 068uF £3 50/100, £28/1000
£16 mixing, but if 10 BATTERY CLIPS*
Ca4 £12 values are ordered, :
Starar +H deduct 105 PP3 type £4/100; PP9 type £7/100
ZTX341: £8 1-3W 5%. All EARPIECES*
ZT X550 £8 values from magnetic type with 3imm plug £8/100
2N2369A £13 3V3-100V in crystal type with 33mm plug £20/100
2N2894 £20 E24 series
2N2g26Y* . £5 | £13/100, min FUSEHOLDERS*
2N29260* £6 of 10 per vaiue 14" chassis mounting £4/100

Minimum order charge £6-+VAT. VAT must be added at appropriate rate. .An asterisk
after product indicates the higher rate, other items at standard rate. Add 25p postage to
all orders. Maii order only—no callers, Send SAE for list.

JUNIPER ELECTRONICS
1 Southern Gardens, Totton, Southampton

SOUTHERN VALVE GO0, s2RRErR2R:2.70T™ens moae:

Telephone: 01 440/3641 MAIL ORDER ONLY
ALL NEW & BOXED "“QUALITY"” BRANDED VALVES GUARANTEED 3 MONTHS
BVA ETC. (TUNGSRAM ETC.). 6% ALLOWED IN LIEU OF GUARANTEE, ALREADY

DEDUCTED FROM OUR PRICES. Note: Prices are only correct at time of going to press.
PLEASE VERIFY CURBENT PRICES. MIN, 75p!

Some leading makes le. VAT invoices Issued on request,

A731  90p;ECL8S 68p}EY86/7 38p|PCF80 72p|PCLS5 ) PL508 £1.30| UCL82 56p
DY86/7 49p|ECL86 75p|EV500A  |pcrae 45p|PCL | 64p|PL509 £2.35| UCLSS 75p
DY802 50p|EFS0  38p 81.50| pcrss 5gp|. 505 PL519 £2.80| UF4l  70p
EB9l 24p|EFss 40p|EZ80  4lp|pcwage PCL86 ~ 65p |PL802 £2.75|UF89  45p
DY802 50p|EFs6 52p|EZ81  38p $1.30 | PCL200 PY33 50p|UL4l  90p
ECC81 45p [EFs9  4%p|GY50181.10| popgor 50p £1,40{PY81/3 40p|UL84 52p
ECC82 45p |[EF183 42p[GZ30  76p|pcwsoe gsp|PDP0083.25|PY88  53p|UYSs  50p
ECCs3 45D -EF184 42p/PC86  72P|porcocs o [EFL200 80p| PY800 55piTU2s  60p
ECC85 §0p EH 58p|PC8s8  V2p 30°1’7A PL36 70p|PY80L 55p[U26  60p
ECC88 50p BLsd 4198]Po7 5oy PCT806 78p|5Ta1  50b|Pys0041.30| U101 5o
ECH42 90p EL41 70p|PC900 60p|PCF808POA[PL8IA 70p|PY500A 6/30L2 75p
ECH81 54p EL84 40p|PCC84 85p|FPCH200 PL82  35p £1.40|6BW7 684p
ECH83 82p°ELS0/1 47p|PCC85 44p £1.05/PL88 50D UBF89 40p|6F23  60p
ECH84 70p EL509 §2,70|PCcss 69p | POLS2 54p|PLad  48p/TUCCS5 46p(6F28 POA
ECL80 5gpjEM84 50p|PCC89 50p|PCL8Z 70p|PLG500\ o, |UCH42 80pi6V6 & 6L6
ECL82 50p'EY51 50p|PCC189 53p|PCLs4 48p PL504 [ 99PlUcHSL 50p! ETC, 989p

One valve post 12p, each extra vaive 6p. MAX 75p, LISTS & ENQUIRIES SAE PLEASE!
Large valves 14p each. ALL PRICES INCLUDE VAT @ 12 %.
We offer return of post service, CWO ONLY, No C.0.D. Posﬂree over £15. £5 to £15

—T5p (max). Items in_stock at time of going to press but subject to market fluctuations
wlthout notice, ENQUIRIES WELCOME FROM TRADE & RETAIL (same prices).

PRAGTICAL WIRELESS T.V. SOUND TUNER

{Nov. 75 article by A, C. Ainslie) Copy of original article supplied on request
IF Sub-Assembly (G8) £6-80. P & P 75p.
Mullard ELC1043 V'cap UHF Tuner£4-50. 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 123% 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 Stn.) Tel. 01-794 8751
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TRATIELS

ELEGTRUMIGS wo

SEMICONDUCTOR POWERHOUSE. TRAMPUS
ELEcTRONICS LTD., 5860 GROVE ROAD, WINDSOR,
BERKS, SL4 1HS. TEI. PHONE wINDSOR (07535) 54525
CALLERS WELCOME MON-SAT DAM-S
Fast servlce. on Ex Stock product normally 24 hour turn around,

&C
Access by post ortelephone £5 mlnlmum Sen ©. Add 20p
post & packing plus 8% VAT to [tems marked ne 121}/ VAT to un=
marked ltems, No mlnlmum ordet charge for cheque or postal
arders, Government depts., gchools, N.M.A, min order.
FREE CATALOGUE SALE LIST, Send SAE. Money back if not
satisfled. (Prices may change),

IC's Ail price each | FULL SPEC PAKS £1 | TIS43 or 2N2848 50p*
§85 DIL8 TImer 34p* | Pak A: 10 x Red LED £1* | 2N2904 & 2905 30p*
723 Regulator 69p* | PakB:4x741 DIL8 £1* | oN2028 YG 15p

* | Pak C: 8 x 2N3055 £1* 2N3053 *

741 DIL 8 28p
741 DILM/TOOQ 36p* | Pak H: 6 x 2N3819¢ £1

2N3055 115W 45p*
89p* | Pak K: 40 x IN914 £1* N3442/472 120V £1-50%

748 DIL 14 pln 28p* | Pak N:25x OA81/91 &1 2N3702/3/4/5/B 1o0p
48 DIL 49 * | Pak T: 4 x LM301 £1* | 2N381%e & 23e 18p
7805 plastlc or TO3 £‘l" Pak W:20x Et'trolytics£1* | 2N3820 FET 38p
78120115 £1:50* | More paks [n Hats 2N5457 low noise 50p
76013 or 76023 £1:49 CAPAC 1TO INS Buah sets Mp
8 Sig Gen £5* | Ceramic !p atc Add 20
Y51224 Clock  £2-25% Electro! I¢ 1y§-200vf DEg OA81/91 Sg
LM301 DiL 14 29p* | HeatsInks: T018/T05 59" IN914 &4148 sil 4p
M301 DIL. 8 p* TO small 2%}1 Big 69p* | IN4001 Sp* 4004 Tp*
M 300K TO3 5V £1* Brldoe 1A S0V 25p*
LM302 (LM381) £2 Low Proﬂle 8 pln 12p* | BZY88 400mW
/60745 88p 14 or 15p* | Zeners 3-30V top*

L.M380, p n P

LM313°ICA3130 95p* All 017 stocked BCR & TRIACS

LM 15;* 23” X 3 " 42p*3%7 x 8766p% | Disco Triac 10A 400V £1%
MC1310 MPX DR T5p %177 £2:50 235" 50p* | Disco SCR C106 4A 440’0V

NE585 Timer 34p* | DIL Board 8" x 47 £2-44*
NE556 2 x 558 £1* [ POTS, 25p PRESETS € | SCR1A 400V Mp
TBAS810 or 820 £1 | RESISTORS 600V 89p
LEDS {” & 2’ dia, DIAC-8T2 ﬂp BR100 40p
TRANSISTORS Red no ¢lip 11p* | Silicon Grease (minl)25p*
BC107, 108 To* 2” or 203 & clip 1!“" CMOS: Range In lists.
C100 8p* | Colour LEDS All 18p* | 4001 or 2 23p*
BC107 108. 1098 15p* Naw Bezel LED cover 4008/10 58p*
BC108 e 15p* ; p* | 4011 20p* 4049/“ ﬂp"
BC14'I/8/9 12p LAVS {Red Lad) TTL T400N SER
BC167/8/9 10p 0 ’i” DL704/2 p 400 1lp" 1455188 109"
18/ 20p | 03" DL707/ 59p* 401 10p* 7431 49p*
BC182/3/4 A or L. 9p | 0-6” DL747/2 No DP £1" 04/5  20p* 7491/2 Mn
BC212/3/4 AorlL 12p TGS R5* 408!10 'I1p‘ 7493[15 Mn"
BEYT0/71/72 20p* | 390pf Tu Cap £ | 41 39p 20p*
BD131 or 132 ea, a9p* | Blegper RS type £1:49* 7017120 2§p" 74121  33p*
BFYH0, 81 of 52 205;3‘ Dale PCB Pen Gp* 18p* 74128  30p*
MJ2g8b (PNP) £1:50* | SRBP 6" x 4" 0p* 440 15p* 74141 B80p*
MJE208E8 1-40* %g Ferrlc Tub &% | 7441  19p* 74187 80p*
MJE308ES 5p* B ateh £2* | 7445 A9 74193 !oé:“
ORP12 Plagtic p* Matori 5% p* T
TiP29, 30, 31, 80p* TUNER [ 470/72 28p* THIS
TIPAMA or 65p* | MW/LW & FM with 473/74 35p" AD FOR
TIP41C or 42C £1* | MPX Decoder & Push Aop’ SPECIAL
TiPaoss 85p* | buttons only 0 PRICES
TiP3056 85p* | Storeo YW Amp, £2:40 480/2/510p" SHOWN

WIRELESS lIVIE

approx. % full size digits shown here
National’s MA1012 LED digital clock module is a complete clock &
alarm unit, operating from 50 or 60 Hz mains, and offering all the
features you would expect: Hours-minutes display in bright 0.5 leds
with optional seconds, sleep and snooze alarms, fast and slow setting,
AM/PM indicator, switched alarm outputs - but best of all »no REL
Thus the MA1012 is suitable for use in any radio/tuner applications,
and requires just 1.75 x 3.75 x 0.7 total. (Ex. transformer).
£9.45 per module, isolating mains transformer £1.50 each. {*8% vat)
Two modules, and two transformers for £20.00 (+8% vat)

In the latest Ambit catalogue: more TOKO coils, chokes,
filters etc., data on the short wave coil sets, a revised price
list, micro-microphone inserts, special offer lines etc.

DETECKNOWLEDGEY

Metal locator principles and practise, including some of the facts and
information manufacturers of £100+ detectors would rather you
didn't know. £1.00 each.

The Bionic Ferret 4000 - a VCO metal locator based on the PW
seekit, including all parts, plasticwork, ready wound coil ete. inc.
free copy of detecknowledgey. £34.26 in pp and VAT at 8%.

Special announcement. The Bionic Radiometer metal locator is at last to bg
mavscrumlnator, with simultaneous display of ferrous,
non-ferrous and foil objects. With a little practise, you can actually find

objects obscured by junk. Outperforms uniscosting £150+, Digital gontrol.
Demo available at Brentwood, on sale soon for less than £75,.SAE info:

Impress the nalghbours with A game they haven'f seen yet and proudly tell them you l
made it yourself

(= 4’“‘1 (’

8 GAME T. V PROJECT

BASED ON AY-3.8600 i
* Basket-ball Y Grid-Ball” * Hockey Y% Tennis % Squash Football
Two -~ One-Player Gam. Horlzontal and Vertical Bat Coverage
% Automatic Ball Spee -Up s Players Colour Coded
Three Tong Sound-Effects % Sound rom T.V,
9% Bali Colour Coded to i te tur
* All Companents supplied guaragt?'ed3 Includlng sound and vislon modulator

% Power requirement 9v battery * Just add controls and case.
Basic AY-3-8600 Paddle Il KIt B + W only £15-00
Colour only £20:90

B+W Mini-Pack Chip + P.C.B. only £12-90
COLOUR M;nI-Pack Chip + P.C.B. only £13-90

JOY STICK CONTROLS

DESIGNED FOR T.V. GAMES
(AY~3-8550-AY-3-8600) Subminiature Size
UNBEATABLE LOW PRICE
One off £1-90 Two off £3-50

TELETEXT DECODER SAOXER

TEXAS TIFAX — XM1{1
Tested and Guaranteed Only £89-90
Full Colour Display ORACLE AND CEEFAX
Simple to interface with most TV's,
Keyboard and power supply extra.
Also in stock NEW Colour TV’s complete
with Teletext FROM £399-00

All Projects supplied with easy to foilow assembly instructions.
All prices inc|ude VAT <+ Postage. Orders under £10°00 — Add 20p p & p.
P Make all Cheques or Postal Orders payable to

TELECHFY

Retail Shop and Demonstrations — 14 Stahon Road, New Barnet, Herts.
For further Detaiis and Techaical Help — Phone 01-440 7033
(French and German spoken) Quantity discount negotiable.
For extra speed phone your order on Barclay-or-Access Cards.
3 P
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COMPONENTS

Herawith tha list of first quality parts and modules for wirsless, inc.
Europe’ largest range of signal colls and inductors, %m in stoek |

CA3089E FMIF 1.84 BC413 lonoise 0.18 MFL 2.4 kMz ssb mech.
KB4402 FMIF 1.94 40238 shid RF 0.25* filter for ssb gen/IF 4B5kHz
HAT137W FM IF 220 BE224 .22 with matching transt's, 9,98
TBA120 FMIF 0.75 BF274 . 0.18  MEH series 4/6/7kHz band-
TBA1208 FMIF 1.00 2TX212 BOv/3w 0.17 width @ 455kHz 1.95
$n77%660n ;m IF ?Zg §$X%:i gg\%gw 819 MFK series 7/8kkz bw 1.68
ua720 rad X Sw 017 Modules/tunarheads ste,
CA3123E AMrad 1.40 2ZTX451 60v/iw 0,18 EC3302 30t v/ca: fm' 07150
HA1187  AMrad 140 2TXBB1 80v/iw 0.18 EFS600 Bcet vicap fm 12.08
TBABE1 AMrad 1.81 BDS15 027 Eepsgno Boct vicap fm 18.25
MC1380  age gain 1.00 BDB16 EF5801 (5800+0sc op) 17.46
ue7B3  fm gain 1.80 BOB35 BOV/EOW 0.52 53184 e mmow mivor 1100
LM1498  Bsl mix 125 BDB36 4252 somalote fm mono
MCI310P mpx dec220 BDEOO  8OV/O0W 0.70  iirmcrsat ate age mure " 26,50
KB4400 esabove220 BDBTO BOVAOW 1.20 7953 sompiets fm starec”
ca3090aq mpx decd.38 props  qousrer 034 tunerset. afc, age, mute 26,60

HA1196  mpx decd20 @195  Nu'le 0'3g 7020 10,7MHz fm if | 6.98
LM380 2w AF 1.00 pevais (40322) 0.38* 7030 lineer phase fm if 10,95
LMoB1,  rsamb 181 \iENe16 (40673) 0.67+ 93090 ca3090aq dec  8.36
tda2020 18w AF 299 Mirviaad 1o notse 0.76¢ 92310 1310 decoder  6.95
1ced40E 10w AF 1.80 i X 91196 ha1196 decoder 12,99
tba810as 7w AF 1.08 BA102 vhfvaric 0.30 91197 mw/iw v/cap tuni1.36

LM301an opamp 0.39* BA121 vhfvaric 0.30 7499 3 v/e mwi{OR Iw) tuner

ua741 op amp 0.34* BB104  dualvar. 045 i i

LM3900 op amp 0.68* BB10S  uhf varic 040 310k 3w o hrecomp. oo
7805uc  5v/1amp1.55* mvam2 dual AM 1.48 940k 10w af kit 395
tda1412  12v/%4A0.95 mvam11515v/AM 1.05 1429000k pr. tda2020 ics,
78M20 20v/%A 1.20* mvam12525v/AM 0.90 pap heatsinks for pa  0.35
78M24 24‘{/%A 1.20% TOKO Coils & Filters All mpx decoders feature
ua723cn  variable 0.80% —-=-== TOKO pilot tone filters.
NESEOa  as above0.80* 10mm & 7mm (rad cont) ynars: complete
taaB50b  32vref 0.50% AM IFtswithcap 0.30 -

Larsholt signaimaster Mk 8

iclB038ce siggen 4.50* FM IFts with cap  0.33 Best fm tuner kit under£100

" ,70* €g 5
f&lggggx fllcrger g gg* YHCS11098AC2 0.30 Looks as good as it sounds.

‘50* YHCS12374AC2 030 Full instructions 86.95
xgggg\é ‘hofn:ndc 5128« YHCS11100AC2  0.30 Audzlomaster amp. Matching
NEB61B  hfpil 3.50% KALS4520A 0.33 25+25w rms amp. 79.00
NEBG5K  If pll 2 50* KACSK586HM 0.33 ca{nage on above £3 extra ea.
MC1312  quad LLC238 7mm 0.33 Misc.

50 D ap
#LLCA827 7mm  0.33 FX1115 beads 100.25
11C90 650mhz 14 00 CLCa828 7mm 033 MW/LW ferrite rod ant 0,90
ZTX10; 50v§ 3w0. 12 CF$10.7 ceramic  0.50 min. foil trimmers (see pl}
Z2TX10 30v/.3w 0.1 BLR3107N mpx 1.80 22t 100k pots for tunlng .45
ZTX109  30v/3w0.14 BER3132 Bpole fm 225 RFchokes: 1uH to 120mH

VAT is extra at 12%%, except where otherwise shown (*8%). PP now
25p per order. Catalogue 45p (inc). Pse send AB or jarger SAE with
enquiries. Price lists free with an SAE. Full range of components etc
available to callers at our new easy-to-get-to premises.

ambit nteanarionar €

Number 2, Gresham Road, Brentweod, Essex. CM14 4HN
telephone (0277) 216029

Our new premises are only 200 yards from Brentwood *
station - with parking facilities outside the door 11
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NOTICE TO READERS
When replying to Classified Advertisements
please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

SMALL ADS

“Lioyds Bank Ltd".

SE1 9LS. (Telephone 01-261 5846)

The prepaid rate for classified advertisements
is 20 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £6-80
per single column centimetre (minimum 2.5
cms). All cheques, postal orders etc.,, to be
made payable to Practical Wireless and crossed
Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager, Practical
Wireless, Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St.,, London,

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisemerits are accepted subject
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of
the British Code of Advertising
Practice.

2. The publnhers reserve the right to
refuse or withd any adver

3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers’ errors or their conse-
quences.

Receivers and Components

BARGAIN SUPPLIES
1. New PCB’'s Long Lead Components
includes Thyristors, Plastic Power,
TO3 Power Transistors 4 for £1-50
2. Mains Transformers
12v-0-12v 100m/A 4 for £5-00

1 for £1-40
U11 Typé re-chargeable Ni. Cad.
cells 3 for £2-00

. TO3 Power Transistors 7 for £1-00
. Push to make switches 4 for £1-00
. Amplifierftuner cases 25p for details
Terms. Prices inclusive P&P 20p per
line extra.
R. JONES SUPPLIES
3 CENTRE VALE CLOSE

LITTLEBOROUGH, Lancs OL15 SEZ

[~ < - w

VALVES

Radio — T.V. - Industrial — Transmitting

We Dispatch Valves to all parts of the world by
return of post, Air or Sea mail, 2700 Types in
stock, 1930 to 1976, Obsolete types a speciality.
List 20p. Quotation S.A.E. Open to callers Monday
to Saturday 9.30 to 5.00 closed Wednesday 1.00.
We wish to purchase all types of new and. boxed
Valves.

COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN
West Wittering 2023 (STD Code 024366)

BARGAIN BOARDS. Pack 1 includes 28
transistors, 130 assorted components, £1;
Pack 2 includes 45 transistors, 220 compo-
nents, £1-50. Add 15p P&P. POs to Autoquip,
191 Upper Richmond Road West, East
Sheen, London S.W.14.

\5’\? oo‘l
& VINTAGE RADIO -,
1920 to 1950 ¢

Receivers, valves, components, service data, historical
research, books, magazines, repairs and restorations. A
complete service for the collector and enthusiast of
vintage radio.

S.a.e. with enquiries and for monthly newsheet, Full 1977
catalogue, 70p post paid.

TUDOR REES (Vintage Services), 64, Broad Street,
Staple Hill, Bristol, BS16 5NL. Tel. Bristol 565472.

PACKS FOR DIY ENTHUSIASTS. Resis-
tors 100 £1. Mixed semiconductors large bag
£1-20. Capacitors various £1-10. Thyristors
0-8A 100V £1. Rectifier Bridges 3A 50V
6 £1. 741 OP Amps § £1. Many other items.
SAE with enquiries please. CWO under £2.
Add 20p. ELECTRONIC CENTRE (STOCK-
PORT) LTD., 45 Lower Hillgate, Stockport.
Tel: 061-480 9791.

BRAND NEW COMPONEllTS BY RETURN.

Electrolytic capacitors 16V, 25V, 50V.—0-47, 10, 2-2,
4-7 & 10mfd.—5p. 22, 47—5%p. (50V—6p). 100—T7p (50V~—
8p) 220—8p. (50V—10p) 470—11p. (50V—16p) 1000/16V—
15p. 1000/25V—18p. 1000/50V—22p.

Subminiature bead tantalum electrolytics—0-1, 0-22,
0-47,1-0, 2-2 @ 35V, 4-7/25V—11p. 10/25V—13p. 22/16V,
47/6V, & 100/8V—15p.

Mullard miniature ceramic E12 series 2% 83V. 10pf. {o
47ni—3p. 56pf. to 330pf.—4p.

Vertical mounting ceramic plate 50V,
E12 series 22pf-1000pf. E6 series 1500pf-47000pf.—2p.

Polystyrene E12 series 63V honzontal mounting. 10pf
to 1000pf—3p. 1200pf. to 10000pf 4|

Muliard polyester 250V vertical mountlng E6 series.
0-01 to 0-1—4p. 0-15, 0-22—5p. 0-33, 0-47—8p. 0-68—11p.
*t-0—13p. 1-5—20p. 527 22p.

Mylar (Polyester) Film 100V vertical mountinn ©-001,
0-002, 0-005-—3p. 0-01, 0-02—4p. 0-04, 0-05—4}p

Mlmalure resistors Highstab E12 series 5%. Carbon
Film 0-25W 10 to 10MQ.(10% over IMQ)—1p. Metal Film
0-125W, 0-25W & 0-5W 100 to 2M20.—11p. Metal Film
1W.270 to 10MQ.—2p ea.

1N4148—3p,  1N4002—5p, 1N4006—7p, 1N4007—38p.
BC107/3/9, BC147/8/9, BC157/8/8 & BF194 & 197—8p.
Fuses 20mm. glass. 14" glass & 1” ceramic. 2ip. Post
10p. (Free over £4-00) Prices inclusive of VAT.

THE C. R. SUPPLY CO.
127, Chesterfield Rd., Sheffield $8.

RECEIVER UNIT—small personal
type battery operated covers 500Kc to
18Mc/s in 4 bands uses 5 miniature
vaives in superhet circ. with BFO,
requires 1-5 and 67-5 volts d.c. has ofp
for earphone, uses single 4 way plug
in coil unit, has 25-1 ratio dial cal 0 to 100
& supplied with copy of cal chart &
circ., size 6% x 3% x 1iin. req. ext.
batteries made for use by Army. Price
£10-80 inc. VAT & post. SAE for
enquiry or List 18.

A. H. SUPPLIES

122 Handsworth Road, Sheffield
S9 4AE. Tel: 444278 (0742)

TEST METER PANELS, £2. Ex-GPO pliers
and cutters, 75p each. Transistor Amplifiers,
75p each. P&P 50p per order. ARCHER, Box
139

ORCHARD ELECTRONICS

1.C.s TTL. C/Mos, Linear. Capacitors. Resistors. (E12)
SIL/Rectiflers. Diodes. LED. Thyristors. Zeners. Voltage
Reg. DIL Sockets. Bridge Rectifiers. Potentiometers,
Presets. Triacs, Diac. Plugs. Sockets. Cable. Vero.
Carefully selected range, excellent despatch service
Same day turn round. S.A.E. List. Suppliers to A.E.R.E.
U.K.A.E.A, Governments Depts. Schools. Universities,
Manufacturers. Accounts opened for trade and amateur,
Join the professionals. Phone by 4 p.m. Goods out
1st class by 5 p.m. Try us and prove it!

ORCHARD ELECTRONICS

Flint House, High Street, Wallingford,
Oxon. Telephone 0491-35529
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TOUCH CONTROLLED
LIGHTING KiTS

These KITS reptace counventionai ught switches ana
control 300W of lighting. No mains rewliring requlired.
Insulated Touch Plates. Easy to follow instructions,
TSD30W0K—TOUCHSWITCH & DIMMER combined,
ONE touch plate to switch light on or off. Brightness
controlied by small knob—&£5-26.
'(l;i:éOOK—"I"OUCHSWlTCH TWO touch plates ON and
TSA300K—AUTOMATIC. ONE touch plate. Light turns
off after preset delay—£4-00.

LD300K—LIGHT DIMMER KIT—£2-80.

:,OIO\I(TRIACS BULK OFFERS fomosll
astic vy EE———— vy P
3A 63p|BC148 £r0 Yo7 18p
8:5A 79p 358 213/100 4011 18p
12a 84p1 8 Ald00V Triac £71/100{4013 e
16A 105p " 4015 9ip
20A 165p DL727 dual 0-5” 7 seg. 4016 51p
8'5A with LED Display __ __£62/50{4517 stp

trigger 80P | 555 36p (3 for £1) 4040 97p
Diac 21p 741 24p (5 for £1) 4048 50p

&Lz)%K 1KW APPLIANCE TIMER KiT inc. AY-5-
3
LED dlsplay. triae, switches, box, pcbs, etc. £16-25
AY-5-1230 CLOCK APPLIANCE TIMER IC  £4-85
UANTITY DISCOUNTS ON REQUEST
Add B/ (*12, %) VAT -+ 25p P&P. Mail Order Only to:
. K. ELECTRONICS (PW)
106 Studley Grange Road, London W7 2LX

Books and Publications

SIMPLIFIED TV REPAIRS. Full repair
instructions individual British sets £4-50,
request free circuit diagram. Stamp brings
details unique. TV Publications (Ause PW),
76 Church Street, Larkhall, Lanarkshire.

THE DALESFORD SPEAKER BOOK
by R. F. C. Stephens.
This book is a must for the keen home constructor.
Latest technology DIY speaker designs. Contalns full
plans for infinite baffle and reflex designs for 10-100
watts, also unusual centre-bass system for those who
want Hi-fi to be ““Heard and not seen’’. £1-85 (£2.20 post
paid. $5 Overseas}.
VAN KAREN PUBLISHING
5 SWAN ST
WILMSL ow
CHESHIRE

YOU CAN’T HELP BUT MAKE MONEY. If
you follow the planned and detailed infor-
mation on how to start your own business
rewinding Armatures, set out in the new
manual which is profusely illustrated and
leads you through easily understood stages
of fault diagnosis, taking data, test pro-
cedures, laying down new windings, where
to obtain work, how to cost jobs etc. NO
PREVIOUS ELECTRICAL KNOWLEDGE
REQUIRED. Complete instruction manual,
£4, plus 30p P&P. CWO. Copper Supplies,
102 Parrswood Road, Withington, Manches-
ter 20, Dept. PWB.

AADIO BOOK EEFIVII:E

50 Prolects using IC CA3I30(R. A, Penfold) ... ..
OS 1C Projects (R. A. id)

A Pracncal introduction to Dlgn al IC's . . . . . (I-( 5
28 Tested Transistor Projects (R Torrens) ,,,,, . £1-05
50 Projects using Relays, SCR's & TRIAC's (F. G. Rayer) £1-20

How o build your own Metal & Treasure Locators (F G Rayer) . . . .
Practical Repair & Renovation of Colour TV's(C F Miller) . . . | [ .
Fun & Games with your Electronic Ca[cu!amr (1 Vm Vo
How to build Advanced Short Wave Receivers (R. A. Penfold)

Radio Antenna H book for Lang Distance Reception
50 (Fet) Freid Effect Transistor Projects (F. G. Rayer) . 5 5o o
Servicing Transistor Radio Recetvers . . . . . . o o o o oo
Solid State Short Wave Receivers for Beginners . . . . . . . . . . .

PRICES INCLUDE POSTAGE & PACKING ...S.A.E. FORFULL LIST

Ladders

LADDERS. Varnished 20ft 9in extd., £28,
carr. £2-40, Leaflets. Also alloy ext. up to
62ft 6in. Ladder Centre (WLS2), Halesfield
(1) Telford. Tel: 586644. Callers welcome.
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Service Sheets

SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheeis for Mono TV, Radios, Record Players and Tape Recorders 75p. Please send large Stamped Addruud
nvelope.We can squIy manuals for most makes of Colour Teievislon Recsivers by return of post

B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON
H.M.V. MARCON! AND MANY MORE

Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply. Alsoe comprehens!ve T.V. repair
manuais by J. M. Court. S.A.E. for detalls,

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA

MAIL ORDER ONLY

BELL’S TELEVISION SERVICES for Ser-
vice Sheets on Radio, TV, etc., 75p plus
SAE. Colour TV Service Manuals on
request. SAE with enquiries to BTS, 190
Kings Road, Harrogate, N. Yorkshire, Tel:
(0423) 55885,

Educational

GO TO SEA as a Radio Officer. Write: Prin-
cipal, Nautical College, Broadwater, Fleet-
wood FY7 8JZ.

SERVICE SHEETS for Radio, Television,

Tape Recorders, Stereo, etc. With free
fault-finding guide, from 50p and SAE.
Catalogue 25p and SAE. HAMILTON

RADIO, 47 Bohemia Road, St. Leonards,
Sussex.

SERVICE SHEETS, Radio TV, etc., 10,000
models. Catalogue, 24p, plus SAE with
orders, enquiries, Telray, 154 Brook Street,
Preston PR1 THP.

Radio Receivers

MULTIBAND RADIOS. 12 band . . . Marine,
Aircraft, LPSB, HPSB, UHF (430/470),
SW1/4, MW, LW, FM, RF gain. BFO. £150.
GRUNDIG SATERLITT £199. BFO Units,
£16-50. SHARP MW/Aircraft, £13. Langtons,
High Street, Rocester, Staffordshire. SAE
lists.

For Sale

NEW ISSUES of “Practical Wireless”
available from April 1974 edition up to
date, Price 65p post free. Bell’s Television
Services, 190 Kings Road, Harrogate, N.
Yorkshire. Tel: (0243) 55885.

Wanted

WANTED. New Valves, Transistors. Top
prices, popular types. Kensington Supplies
(C), 367 Kensington Street, Bradford 8,
Yorkshire.

SURPLUS??? Turn it into cash. Phone 0491
35529 (Oxon).

WANTED. Rank Bush mono casseite
recorder model TP 66. Working P.C.B.,
case, manual. Denis, 749 3524 after 6 p.m.,
or write 103 Fitzneal Street, W12 0BA.

WANTED NEW Valves, transistors, 1.Cs,
amplifiers, receivers, televisions (Anything
Useful) any quantity, Stan Willetts, 37 High
Street, West Bromwich. Tel: 021-553 0186.

Electrical

STYLI, CARTRIDGES, AUDIO LEADS, etc.
For keenest prices send SAE for free list
to: Felstead Electronics (PW), Longley
Lane, Gatley, Cheadle, Cheshire SK8 4EE.

TIMESWITCHES. CHEAP TIMESWITCHES.
Sangamo 20 amp reconditioned, guaranteed
for one year. Only £3:70. Also electric eyes.
Write:—J. Donohoe, 1 Upper Norfolk Street,
North Shields, Tyne & Wear.

Aerials

COURSES—Radio Amateurs Examination,
City & Guilds. Pass this important examina-
tion and obtain your G8 licence, with
an RRC Home Study Course. For details of
this, and other courses (GCE, Professional
examinations, etc.), write or phone: THE
RAPID RESULTS COLLEGE, Dept. JX1,
Tuition House, London SW19 4DS. Tel: 01-
947 1102 (24hr recording service).

Amateur Club

G2DYM anrTit.va. AERIALS

individually designed by Ex-B.B.C. Transmitter and
Aerial Engineer. All custom built for the transmitter or
S.W.L. G5RV’s, G2DYM's, Wideband S.W.L. types,
Design and Advisory Service. Details—7” x 10” 12%p
S.A.E. + 3 x 9p stamps.

LAMBDA ANTENNA STUD FARM, WHITEBALL,
WELLINGTON, SOMERSET
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THE BRITISH AMATEUR ELECTRONICS
CLUB for all interested in electronics. Four
Newsletters a year with help and special
offers for members. Major projects spon-
sored by the B.AE.C, designed and made
by members, currently the B.A.E.C. Z-80
Computer. Membership fee for 1978: £3:50
UK, overseas £4'50¢ surface and £5'50 air-
maijl, payable in sterling, S.A.E. for details
and application form to the Hon. Sec, J. G.
Margetts, 42 0Old Vicarage Green, Keyn-
sham, Bristol.

Miscellaneous

MORSE CODE TUITION AIDS
Cassetie A: 1-12 w.p.m. for amateur radle examination.
Cassette B: 12-24 w.p.m. for professional examination
preparation.
Morse by light system avallable. Morse Key and Buzzer
Unit for sending practice.
Prices each Cassette (including booklets) £4; Morse
Key and Buzzer £4.
Pnces include postage etc., Overseas Airmall £1:50

MHEI- ELECTRONICS (DODi PW)
12 Longshore Way, Milton,
Portsmouth PO4 3L.S

IMMEDIATE BY RETURN DELIVERY.
Large range of miniature synchronous
motors, many speeds 1 rev per hour to
1 rev per 2 days. £1-10 to £2:50 each. 3 and
4 digit mechanical counters, 45p to 85p.
10 amp micro switches at 20p. SAE for list.
WALES (ELECTRICAL) LTD.,, Queen St.,
Newton Abbot.

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from P.V.C, faced steel.
Hundreds of people and industrial users
are choosing the cases they require from
our vast range, Competitive prices start at
a low 90p, chassis punching facilities at
very competitive prices, 400 models to
choose from, free literature (stamp would
be appreciated), BAZELLI, Dept No 25,
St.  Wilfrid’s, Foundry Lane, Halton,
Lancaster LA2 6LT. .

4

H. M. ELECTRONICS

2% FULWOOD ROAD, BROOMHILL,
SHEFFIELD S10, 38D,

BEC. CABINETS (iHus'd)

METAL CASES
DRY TRANSFER LETTERING

Send 18p for leaflets (Retundable)
Trade enquirles Invited

LOW COST BOXES, instrument cases, alu-
minium, self tapping screws, BA nuts, ‘bolts
and washers. Send a stamped seif addressed
envelope for pamphlet to Harrison Bros.,
P.0. Box 56, Westcliff-on-Sea, Essex SS0 TLQ.

A L1l Sub 'C' (HP11)
£2'43; 'D' (HP2) £3 92 PP3 £4:98, Matchins chargers
£5:91 each except PP3 charger £4-99, Charging holders

for2,3,4, 5 or egencells S0p. 'C' & 'D' slze ho dera. 4
cells' only 80p. Prices Include VAT, Add 1 ogt
package and Insurance orders under £20. 5% over sao
SAE for full detalls plus 75p for 'Nickel Cadmlum Power’
booklet, 250/12 volt lnverters now_FvaIIabIe Mall Orders
to Dept, PW, SAND D., 201 Monmouth
Drive, Sutton Coldﬂe! West Midiands, Tel 021-364
%sddocmlecrg to T.L.C., 32 Craven Street, Charing Croas,
ndon

ENAMELLED COPPER WIRE

swg 11b 8oz 40z 20z
14-19 2:40 120 -89 -50
20-29 2'45 1-60 ‘82 B9
30-34 2:60 179 -88 64
35-40 2-85 190 104 5

inclusive of p&p and VAT.
SAE brings Catalogue of copper and resistance wires
In all coverings.
THE SQIENTIFIO WIRE COMPANY
PQ Box 30, London E4 9BW
Reg. Office: 22 Coningsby Gardens,

VERO Cases 18in x 12in x 4in Cat. No.
ICD-2U-8, ideal for amplifiers. Test Gear.
£6 each. 01-356 3755.

SI NTEL KITS, COMPONENTS, CMOS etc.

MOT,CMQS Databk 350 RCA CMOS Databk. 5-45
6800 Appl. 12-85 Z80 Ass. Lang. Prog.Man.
NS TTL Databk 1 7-50
Z80—CPU Man. 5-60

All ltems CWO (Books-No VAT) 35p pé&p.

Fuil range in our FREE SINTEL, P.O. BOX 75F,
CATALOGUE  which 209 Cowiey Road, Oxford
0865) 49761,

will be sent by return, Tel.:

100 Resistors 75p

W 5% chILM 2:2Q-2-2M (2 (E12)
10 each of any value
Send stamped envelope for FREE SAMPLE
€60 CASSETTES 30p All Cassettes In Plastic
C30 CASSETTES 45p Case WI}\h Indlex and
Quantity Discounts i‘é’de "53‘113935 ﬁompblxr,\' £1,
10 Units 5% Salop Electronics,

50 Units 7% "
100 Units 10% ghﬂﬂfbﬁ&'f‘ Masons Road, stratf%;dl-:odns-ﬁvon. Warwicks
Ali prices include VAT, Tel. 53206

PRINTED CIRCUITS and
HARDWARE

Readily available supplies of Constructors' Hardware.
Printed circuit boards, top quality for individual deslgns.
Prompt service. Send 25p for catalogue from:

RAMAR CONSTRUCTOR SERVICES

A J. Linsley Hood design

PRICES, assembled instrument, piastic case £23, metal case £26. (Kit, £19-50). Tax extra 8%. P.P. and Ins. £1.

Specification. Frequency range: 10 Hz-100 kHz in 4 steps. Output: 10mV-1 voltin 3 steps. Sine- and Square-wave forms:

Dist. below -02%. Attenuator: Powered by 9V battery.

Oxher instruments: Millivolimeter, Frequency Meter, Reg. P.S, Unils. THD Analayser. Also Hi-Fi Amp kits 10-100
F.M. Tuners, Kef Speaker Units,

S.A.E. for further information fo:

TELERADIO ELECTRONICS

325, Fore Street, Edmonton, London, N.9. Telephone: 01-807-3719.

HIGH QUALITY
Very Low Distortion

Audio Signal Generator

AN IDEAL INSTRUMENT FOR HI-Fi TESTING
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FREE DX

from QRM. Now GET RID of tiring whlstles. etc., with
a Tunable Audio Notch Fiiter, only £7:0.

ADD 100-600 MHz with an LF Converter. Antenna tuning,
foeds 3:5-4 MHz receiver, only £8-80.

EXPLORE 10-180 KHz with a YLF Receiver, only £3-70,
FIND DX wlth a Crystal Calibrator. Switched 1MHz,
100, 28 KHz markers to VHF for only £43-80.

Mike SURE your ANTENNA I8 OKAY wlith an Antenna
Nolse Bridge, 1-150 MWz, only £8-

£ach easy-assembly kit inciudee ALL parts, printed
cireuit, case, battery, otc., instructions, postage, money
back assurance. Set more DX, SEND TODAY.

CAMBRIDGE KITS
45 (PA) Old Scheol Lane, Milton, Cambridge

ARMATURE & COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materials suppifed.
Afl orders dispatched within 24 hrs,

8.W.G. I Ib roel 11b reel
10 to 19 285 £1-60
20 to 29 za 15 £1-80
30 to 3¢ £345 £1-90
Btodo £2-10

£38 .
All prices are incluslve of P, & P. In U.K,

COPPER SUPPLIES, 102 Parrswood Road,
Withington, Mlnchn(er 20. Tel: 061-445 8753

VALVE BARGAINS

Any 5-64p, 10-£1-20, 50-£5°0. Your choice
from the list below.

ECCB2, EF80, EFi83, EF|84 Ei90, PCF80, PCF802,
PCLED, PCL84, PCLES, PCL 86, PCLB0S, PL504,
PY81/800, FY88, 30PLI4 6F28, PFL200.

Colour Valves—PL508, PL509, PL5(9, PY500/A.
All tested. 35p each.

é\le;ioal Splitters—2 way, 75 OHMS, inside Type,

AERIAL BOOSTERS

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

Bl{—For TH sterec and standard VHF/FM radio.

BI2—For the older 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 f'mnzgo.

Sonic

Hi-¥1 DISCOUNT CENTRES

DISGOUNT
SPEAKERS

imp 8 or 15Q as app.
Guarantees:
TITAN 5 years
FANE 2 yaars
OTHERS | ysar

)

"/

ALL PRICES
INC. VAT

Prices correct at 27.10,77
Sonie
HI-FI TYPES List/Value Price
5” FANE 501 Mid or Full range Sp_ Prlce ﬂ~95

¥ u F¥ 15w Various makes Price  4¥-38

& A.F Model 80 Dual Cone ;p-‘. Price £5-93

8 AF. Model 83 Duai Cone Sp. Price i.vl- o8
FAN-EB 5 Zp. Price
'PANE 804 &p. Price

801 Dual Cone % Price
En. Price

3rossees
bbbt

31, DIGIT DVM MODULE kit. Autozero, £ Eﬁﬁ” 208 DUl Cane,
autopolarity only £37:50. SAE details. MLC,

807TP | Pri
COITREnALE LToN 3XP ki Pr. 26055 4.0

10¥  DENTON 2XP KIT P £39-15 €27.93
116 College Road, Southwater, Horsham, 100—C280/1 CAPACITORS 1 RS As axb KT 3343 65pes
Sussex. Values from -0luF to |+5uF, 250v/w. Price £1:50 8" FANE MODE ONE KIT  Sp. Price Pair  £19:99
(mixed packs). ION ELAC Model 10RM Sp. Price ‘.'I:l!
127 FANE 121/15LR 20w Sp. Prica £7:93
TREASURE TRACER 100—ELECTROLYTICS GROUP/DISCO TYPES
From IuF to above 500uf. Mixed voltages. Price I* FANE POP 15 15-20w Sp. Price i |
£2:00 {mixed packs), 2 EANE POP 25T 25~30w Sp, Prica  £9'#3
M“ I" h‘l;-1.-1l Logatar “ TITAM T12/45 45w £l;-l £10-98
- 2” TITAK T12/60A 60w £22-80 £12-98
® Vnrlulli tuni T4+ T12/100A 100w £36 £22-93
e E’rml:'k ‘b“' selling motai All prices include VAT, P&P 30p per order. i CELE'.'I‘ION GII2M3° gg B iﬂﬂ
@ Flited with, Faraday shield, Please ung uncrossed P.O, or cheques for SERLERTION GI2HL 30w 3 e
W Speaker and earphone operation returning if we are out of stock of capacitor 2+ CHLESTION GIZIISOTC 3800 L1798
4,000 airoady sold bargain packs. Exports welcome at cost. 3 GOODMANS 12 PD §p. Price £ B85
Knocks down to only 17n, SR 27 GOODMANS 12 PG Sp, Prica il:r-is
Prabulit search coll unmblr‘ 2”7 EANE 'SPECIALIST' P.A. 80 £26.85 L1798
lhﬂroulhlygromu:nul finis i 5 Blssc%B'%O ?%IH i35
& seen on i LSl T = IS¢ 5 LI0-RE
I:r\:w%r;'.g.p-;d,.:g'f;gﬂfm'fg"' ELECTRONIC MAILORDER LTD. L 1, L gulTARsoL g2 A
(] ;lvodtramlc'tnrdelrcu‘ll’( d 62 BRIDGE SJREET,AF;‘ACMSBOTTOM. 1 :FA'NE crEsCENDO 12A 80 Egij ;g
tamped, addresse |3 FANE & : .
nealane Tar ool """ TEL: RAMS' (670 662) 3036 I3VEANE 13Pen  £5: 198
B EANE [ 1aBASSen  cae1 E380R
Sarmiets £1585 waivsmiod £20-95 B EANE o R0 G0 SN
PGRtEN DRI LD I VAT @ -&t ¢ 18 TITAN TI8/80 Sow €36.d0 18-
HINMIEITE ELE o I ST T 37 R ot b rasialcm Y, TITAN Ti5/70 70 £28.00 £19-09 |
#s CLEVELARN  TITAN Ti1100 106 150 £41.00 £18-94 |
LOMDO N, Bi% 1A FANE 'SPECIALIST’ BASS 85 £39:85 - |
§ 1 ’ W BASS 100 £42 -0 .
[Esfopnate s &1
OUTSTANDING 2200 Hi-Fi FM Tuner, Full ” FANE CRESCENDQ]%’IOOAB“‘72 95 4D B |
coverage 88-102MHz. Varicap tuning. Latest " FANE = 95 £19-
silicon superhet design. Ideal for push “ FANE CRES ENDolanAsaLT £78:00 ﬂ,"_
button/manual tuning, only £9:95. Unique P ease g '.', |5,,50 60w £95 .00 ‘ﬂ'
3300 stereo class A Amplifier, power 32 i co{.S ssus 200 “cog 98 £
watts peak, complete stereo Pre-Amplifier/ v TIFAN 1‘!9“00 100w W EeaT.00
2 Power Amplifiers, all inputs accepted. . # gELcESDT : c»;’zlse II%E Sp. Prlss
Only £10:95, 5500 Tuner Amplifier plus - ION&IS 1aa 160590
specification as above 2, Only £19-95. All mentlon 8" FANE CRESCENDO BASS  £89:95
equipment built, tested and guaranteed i OLOSSUS! 200w £115-00
with full instructions. (P&P 50p.) GREGG HORN UNITS (Carr., 75p)
ELECTRONICS, 86-88 Parchmore Road, CELESTION MHIOOO 2Bw £17:00
Thornton Heath, Surrey. = FANE ) e
ractica 2 s g
DIRECT-READING te 1|o4 80 70w £16-95

AUDIO FREQUENCY METER

% Complete kit £28°50

% Linear scale

% 6 ranges up to 100 KHz

% Easy to callbrate—
quartz standard supplied
on loan

Send SAE for defails to:

James Cooper (Elec) Ltd.,
120 Castle Lane, Solihull, West Midlands,

NOTICE TO READERS

Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised
to check with the advertiser
both prices and availability of
goods before ordering from
non-current issues of the maga-
zine.

Wireless
when
replying
to

Advertisements

HIGH POWER ‘CROSS-OVERS’
FANE HPXIR or HPX2R Carr, 35p £3-25 €225

ADD-ON HIGH FREQUENCY UNITS

E.AL, ‘Add.on’ Carr. £1 £51°84 £35-95
SAN T Tow Carr. 21 £33.00 £23.95
TITAN T$2H 160w Carr. £1 £33.00 £23-95
TITAN T2H Carr. €1 9:00 £26-98
HI-FI SPEAKER SYSTEMS  carr. £1-80 Pair
LEAK 3 Pair £139:90 £92-98
LEAK 3030 Pair £185-10 £125-95
LEAK 305 Pair £262:62 £17995 |
WHARFEDALE
DENTON 2XP Pair  £68-45 £47-98
LINTON 3XP Pair £99:27 £69-98
CHEVIN XP Pair £45-76 £31-95

| GLENDALE 3xP Pair £137:45 £96-95

Also for personal shoppers only
AMPS, T'TABLES, JINGLE MACHINES,
DISCO CONSOLES, LIGHTING, CABINETS,
 CREDIT TERMS AVAILABLE ©°rders £20

over
Phone orders accepted from Access & Barclay
card hoiders, Branches at

403 SAUCHIEHALL STREET G| ASGOW |

Tels 141 332 0700
24 NEWGATE SHOPPING CENTRE
Tel: 0632 25168 NEWCASTLE

Mail Orders & Export enqumes to NEWCASTLE
Branch. Add 60p Hi-Fi ?
Otherwise add 95p (l2” spkr)fl 50 (157) £Z 50(I8”)
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B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

A MERRY XMAS &
A HAPPY NEW YEAR
TO ALL OUR CUSTOMERS

PLUS A PRESENT FROM US OF A

109, DISCOUNT

ON ALL ORDERS RECEIVED
FROM 1st to 31st DECEMBER

For items in our current ads and lists only
THIS OFFER IS FOR 1 MONTH ONLY
Sfider Switches, 2 pole make and break (or can

be used as 1 pole change-over by linking the two
centre pins), 4 for 50p.

A NEW RANGE OF QUALITY BOXES &
INSTRUMENT CASES.
Aluminium Boxes with Lids.

AB10 5t x4 x i} 60p
AB13 6 x4 x2 80p
AB14 7 x5 x2p £1.00
AB1S 8 x6 x3 £1.30
AB16 10 x7 x3 -50
AB17 10 x43x3 €1-30
AB2S 6 x4 x3 £1-00

Vinyl Coated Instrument Cases
Light Blue tops and White fower sections. Very
smart fiinish.

WB1 5 x 2 x 2} §0p
w2 6 x 4 x 13 £1.10
w3 8x5 x2 £1.80
wB4 9 x5} x24 £1:80
wBs 11 x6fx3 £2-00
WB6 11 x74 x34 £2:25
WB7 12 x 6] x 5% £2.60
wBBs3 8 x5 x3f £2.00

MAINS TRANSFORMERS. Type 60/2, Mains
input 200-210-220-230-240-250V a.c., output 0-20-
40-60V at 2A, in Metal and Plastic case, approx.
74 x 44 x 4, fully fused (ideal for PSU) £3-00
each.

MAINS TRANSFORMERS. Type 15/300 240V
input, 15V at 300mA cutput, £1-50 each.

MAINS TRANSFORMERS. Type 45/100, 240, 220,

110, 20, OV input, 45V at 100mA output. £1-50
each.

MAGNETIC DEVICES PROGRAMMERS. Con-
tain 9 fully adjustable cams and 8 change over
micro-switches (rated approx. 1A at 240VAC)
Needs slow-motion motor to driva (not sup-
plied). Ideal for disco lights, sequence switch-
ing, etc. ex equipment £1-50 each.

VIDICON SCAN COILSJTrunsistor type. but no
data) complete with vidicon base £6-50 each.
Brand New.

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday
PLEASE ADD 8% VAT UNLESS OTHERISE STATED

PLASTIC PROJECT BOXES with screw on lids
(in black ABS) with brass inserts.

Type NB1 approx 3in. x 2}in. x 1yin. 40p each.
Type NB2 approx. 33in. x 24n. x 1}in. 50p each.
Type NB3 approx. 4}in. x 33in. x 1Lin. 60p each.

MULLARD 35A2 85V STABILISER VALVES
(Brand New) 70p each or 2 for £1-20.

Dept. P.W.5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

WELLER SOLDERING IRONS

EXPERT. Built-in-spotlight {lluminates - work.
Pistol grip with fingertip trigger. High efficiency
copper soldering tig.

EXPERT SOLDER GUN 8100D £3-90.

EXPERT SOLDER GUN KIT (spare bits, case,
etc.) £12.90.

Spare bita 35p pair.

. TO3 transistor jnsulator sets, 10 for 50p

FULL RANGE OF BERNARDS/BABAN!
E'LSEI_CTRONICS BOOKS IN STOCK. S.A.E. FOR

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108MHz and Ch 0-70,

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST,

MIXED COMPONENT PACKS, containing

clear numbars; rest blacked out, smart modern

NEW FOR THE VHF CONSTRUCTOR. A range of

p size approx. 8iin x 1}in, 2 for
35p,

tuned circuits on formers.with slugs and g
cans. F ies quoted are approxi , and range
can begreatly extended by using varying capacitors in
parallel

Type S (fin. square, dumpy type).

Type SA 20 to 30MHz (when 33pf fitted in parallel),
Type SB 35 to 50MHz {with link winding).

Type SC 70 to 100MHz (with link winding).

Type SD 135 to 175MHz (with link winding)

Type M (Min. {in. square types).

Type MA 19 to 28MHz (when 33pF fitted in parallel).
Type MB 22 to 32MHz (when 33pF fitted in parailel).
Type MC 25 to 35MHz (when 33pF fitted in parallel
Type MD 3§ to 50MHz {when 33pF fitted in paraliel).
Type ME 45 to 60MHz (when 33pF fitted in parallet).
Type MF 100 to 200MH2 (without slug) when 0 to 30pF
variable fitted in parallel.

All the above coils available in packs of five only (same
type] at $0p per pack of 5.

SEMICONDUCTORS

BSX20 (VHF Osc/Mult). 3 for 50p.
BC108 (metal.can}, 4 for 50p.

PBC108 {piastic BC108), 5 for 50p.
BFY&1 Transistors, 4 for 60p.

BCY72 Transistors, 4 for 50p .
PNP audio type TO5 Transistors, 12 for 25p.
BF152 (UHF amp/mixer), 3 for 50p.
2N3819 Fet., 3 for 60p,

BC148 NPN SILICON, 4 for 50p.

BC158 PNP SILICON., 4 for S0p.

BAY31 Signal Diodes, 10 for 35p.
BA121 Varicap Diodes, 4 for 50p.

741CG op amps by RCA, 4 for £1

RED LEDs (Min. type) 5 for 70p.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, §0p each, 3 for £1-50.
PL259 Plugs (PTFE), brand new, packed with
reducers, 65p sach

$0239 Sockets (PTFE), brand new {4-hole fixing
type). 50p each_ - .

SOLDER SUCKERS (Plunger type). Standard
Model, £5. Skirted Model £5.50. Spare Nozzles
60p each.

NEW MARKSMAN RANGE OF SOLDERING
IRONS.

$125D 25W 240V £3-80.
$140D 40W 240V £4+20,
S125DK 25W 240V + bits etc., KIT £4-90.

BENCH STAND with spring and sponge for
Marksman irons £2-38.

Spare bits MT9 (for 15W) 50p, MTS (for 25W) 4sp,
MT10 (for 40W) S0p.

ALL PRICES + 8% VAT.

TCP2 TEMPERATURE CONTROLLED IRON.
;lam&eratura controllediron and PSU. £30 + VAT
SPARE TIPS

Type CC singie fiat, Type K double flat fine tip.
Type P, very fine tip. £1 each + VAT (8p).

MOST SPARES AVAILABLE,

s, pots, etc. All new.
Hundreds of items. £2 per pack. while stocks
last.

ALU-SOL ALUMINIUM SOLDER (made by
Multicore). Solders aluminium to itself or
copper, brass, stesl, nickel or tinplate, 16 s.w.g.
wi i flux, with Instructi . Approx. 1
metra coil 40p pack. Large ree} £2-75.

VARICAP TUNERS Mullard type ELC1043/05.
Brand New, £4-40 + 124% VAT.

BARGAIN PACK OF LOW  VOLTAGE
ELEQTROLVTIC CAPACITORS. Up to 50V
working. Seatronic Manufacture. Approx. 100.
£1:50 per pack + 12{% VAT.

OSMOR REED RELAY COILS (for reed relays up
;ca in dia., not supplied) 12V, 500 ohm coil, 2 for
p.

We now stock Spiralux Tools for the electronic
enthusiast. Screwdrivers, Nut spanners, BA and
Metric sizes, pop rivet guns, etc. S.A.E. for list.

Dubsiller Electrolytics, 50uF, 450V. 2 for 50p.
Dubilier Electroiytics, 100uF, 275V, 2 for 50p.
Plessey Electrolytics, 470uF, 63V, 3 for 50p.
TCC Electrolytics, 1000uF, 30V, 3 for 80p.
Dubilier Electrolytics, 5000KF, 35V, 50p each.
Dubilier Elactrolytics, 5000uF, 50V, 80p each.
ITT Electrolytics. 6800uF, 25V, high grade, screw
terminals, with mounting clips, 50p each. .
PLEASE ADD 12§% VAT TO ALL
CAPACITORS.

MULTICORE SOLDER

Size 5 Savbit 18 s.w.g. in alloy dispenser,

32p + VAT (3p).

Size C1SAV18 Savbit 18 s.w.g., 56p + VAT (4p).

é Kg. (1:11b) 60 x 40, 20 s.w.g. on plastic reel
3 + VAT (24p).

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK.ONLY). SAE with ALL ENGUIRIES
Please. PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY.

TV PLUGS AND SOCKETS
TV Plugs {metal type), 4 for 50p.
TV Sockets (metal type), 4 for 50p.
Line Connectors (back-to-back sockets}, 4 for

50p.
Please add 121% VAT.

A. MARSHALL (LONDON) LTD. DEPT. P.W.

MJES20  -45| LM380-8 -80
POPULAR SEMICONDUCTORS MiEsey 63| hssoe
2N706 -28{2N5294 -40,BC178 +20;BF167 -35 | MPF1 -30 | LM381A 2-45
2N708 -28|2N5296 -40)BC179 -231BF173 -35 | MPF105  -40 | LM381N 1-60
2N1131 -30(2N5208  -40(BC182 11| BF177 -25 | MPSAOS -25 | LM382 -25
2N1132 37| 2N5447 -15(BC182L 14/ BF178 -25 | MPSAO6 -25 | LM384 1-45
2N1711 -30)2N5448 -151BC183 12| BF179 -30 | MPSAS55 -25| LM336N  -80
2N2102 - 60| 2N544 -19)BC183L  -14/BF180 -35 | MPSAS6 -25| LM387N 1-05
2N2218 -33|2N5457 -32/BC184 -12{BF181 35 | TIP29A  -45 | LM388N  -90
2N2219 -35|2N5458 -33| BC184L 14| BF194 15| TIP26C -60 | LM389N .00
N2 -3512N5459 -28)BC212 -14| BF195 -15 ! TIP30A  -49 | LM702C -75
2N2221 25 2N54! -34iBC212L  -17|BF1986 -15 | TIP30 -65 | LM709C  -65
2N2222 -25|2N6121 38| BC213 -14 BF197 17| TIP31A  -50 | LM709] -45
2N2368 -25|2N6122 -41/BC213L  -16|BF198 48| TIPIC  -66 | LM710C  -60
2N2369 -2512N6123 -43[BC214 -16| BF200 -35 | TIP32A 55| LM710N 80
2N3053 +26[2N6126 45| BC237 14} BF224J 20| TIP32C .75 | LM723 -85
2N3054 80| AC126 -45,BC238 -12|BF244A  -35| TIP41A  -70 | LM723N .75
2N3055 70| AC127 . C238 ‘15/BF245A -40| TIP41C  -80 | LM741C .65
2N3441 -85/ AC128 -45| BC257 17! BF257 -37| TiIP42A .80 i LM74IN  -40
N3442 1-35| AC151 40| BC258 8| BF258 -45 | TIP42C  1-00 | LM741-8 40
2N3702 -13/AC152 -50 | BC259 8| BF259 -49 | TIP2955 -65 | LM747N 80
2N3704 -15{ AC153 -55{ BC307 15| BF336 -38 | TIP3055 55 [ LM748-8 55
2N3706 ‘16| AC153K  -55|BC308 -15| BF337 45| TIS43 ‘43| LM/48N .55
2N3708 ‘13| AC176 -50| BC309 -15|BF338 -48 | TIS50 58 | LM18 1:76
2N3771  1-95|AC176K  -65|BC327 -20 | BFR39 -28 | TIS61 +23 | LM1808 1-92
2N3772 2:00/ AC187K -60]BC328 ‘419! BFR40 -27 | TIS62 45 { LM1828 1-75
2N3T7T. 2-90{ AC188 -60{BC547 -121 BFR41 -28 | TIS8BA 40 | LM330IN -85
2N3819 ‘36| AD161  1-00|BC548 -12( BFR79 -28 | TIS80 b LM3302N
N3820 -38( AD162  1-00|BC549 14| BFR80 -27 | Tise3 -33 | LM3401
2N3823 -80| AF106 -55|BCS57 ‘13| BFR81 -28 | LM301A  -67 | LM3900
2N3904 -21 | AF109 +75;BCS558 12| BFX28 -39 1 LM30IN  -40 | LM3905
2N4036 87| AF1 +69[BC559 14| BFX30 -39 | LM304 +45 | LM3909
2N4037 -55] AF23 +65(BCY58 -25|BFX84 -35{ LM307N -85 | MC1310
N40! +20( AF240  1-14|BCY70 -25| BFX85 30 | LM308C  1-832 | MC1458
2N4059 15| AF278 -80|BCY71 - 28| BFX86 +30 | LM308] -85 | NES55
2N4080 ‘20| AF: -85 BCY72 24| BFX87 30| LM309K 1-85 | SN7400
2N4124 -17|BC107 -15/BD115 80| BFX38 30| LM317K  3-00 | SN7402
2N4126 -17|BC108 -15| BD131 51| BFY50 25| LM318N 2°28 | SN7404
2N4289 -20|BC109 -15| BD132 -54| BFY51 251 LM323K 6-48 | SN7410
N43 -30{ BC140 -35|BD135 -27|BFY52 25 | LM330N 1:40 | SN7441
2N4904 1-70|BC141 -40{BD136 -38!BSX21 32| LM348N 1-50 | SN7447
2N491 +65;BC147 -12{BD137 -38/BU104  4-85| LM36ON 2-75 | SN7448
N4 +75/BC148 -42|BD138 -38(BU105  1:401 LM370N 2-50 | SN7474
2N4921 +501BC148 ‘14 (BD139 40|BU126 190 | LM37IN 1-70 | SN7480
N4922 -5§{BC160 -35(BD140 -401BU204  2-02! LM372N 1-70 | SN7492
2N4923 +70{BC181 -35(BD438 -50/BU205  2-20 [ LM373N 280 | SN7493
N5 -27;BC167 12| BD439 50| BU206  2-50 | LM374N  3-10 [ SN7496
2N5192 +75{BC168 -42/BDX18N 1-70| MJE340 -58 | LM377N 1-75 | SN74121
2N5194 -72(BC169 ‘12|BDY20  1-00;MJE370 -58 | LM378N 2:25 | SN74141
2N5245 -34lBC177 -20)BDY56 1-901MJE37T1  -60 [ LM379S 3-95 | 76023N

Prices correct at 17 Nov. 1977, but please add VAT p&p 40p

Practical Wireless, January

1978

LONDON—40-42 Cricklewood Broadway, Nw2 3ET
Tel. 01-452 0161.

and at 325 Edgware Road, W2. Tel. 723 4242

GLASGOW—85 West Regent Street, G2 2QD
Tel, 041-332 4133

Telex 21492

BRISTOL—1 Straits Parade, Fishponds Road, BS16 2LX
Tel, 0272 654201

OPTOELECTRONICS _
Full range of Opto
devices in our new

catalogue
LEDS ) o
o Rean e vz M
mm Re p, Gr 26p, P
TIL200 19p, ORP12 84p
BPX 25 1-65
DISPLAYS 7 Segments

Single  Double Display
DL704 200 3-00 n Red
DLT07 2-00 300 0-3in Red
DL747 2-50 340 0-5in Red
DL750 2:50 3-40 0-5in Red

CALL IN AND SEE US
9-5.30 Mon-Fri.
9-5.00 Saturday

EXPRESS
MAIL ORDER
Tel Orders

on CredIt Cards
£10 minimum.

TRIACS Plastic Pack 400V

6 amp 70 16amp 1:10
8 amp 75 20 amp 1-70
12 amp 85 25 amp 2-00
DIACS

ST2 20p —_—

BR100 48p i

BRIDGES
Full range of Bridge Rectifiers and Diodes
fisted In new catalogue

THYRISTORS Plastic C106 116

4amp 100V 0-35 ° 8amp 100V 0-43
4amp 200V 040 8amp200V 0-49
4 amp 400V 0-49 8 amp 400V 0-62

WHY NOT PAY US A VISIT AT OUR NEW CENTRAL
LONDON BRANCH AT 325 EDGWARE ROAD, W2,
ABOUT 100 YARDS NORTH OF THE WESTWAY FLY-
‘OVER. EXTENSIVE STOCK RANGE. MANY SPECIAL
OFFERS TO PERSONAL SHOPPERS ONLY.

SPECIALIST CONSUMER

NEW GATALOGUE

Stocking Distributors Officlally Appointed

@ NATIONAL @ VERO
©® TEXAS @ ANTEX

onnn Now! |

35p
Post Paid

©® MULLARD @ ELECTROLUBE

@ SIEMENS @ SIFAM

® SESCOSEM @ ARROW HART
MAKES COMPONENTS BUYING EASY

with over

8500
LINE ITEMS

‘*What is a microprocessor?"”’

A complete teach yourself course with cassettes
+ brochure - £9-95 inclusive of VAT and pé&p.
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pings p 240p L 01 A 7442 o8| 74128 77 [4002 17 38pin 150 | M253AA* 950
30-24-201 5-12-0 0-50A 0-100mA 1000 A-0-100, 7 4080 113 | AY-1 TBA120S = 90
BUBLR O w000 (CHA SRRt EEIREY | D BUHE BN W WNTEL RS e B
ol . . o . aac 1= p-4
a8y A DT 1A Sec 220D 0-ImA 050V DC Tas M Taag 200 s :: 4007 a80 [Av.I B0 1ss[MCI i8] TBALiG., W8
30030V 1A 208p+ 12K, Sec, BQ 42p | SIomA g—ggov DC 108 x 82 x 38mm e 82 mﬁ Moo &8 4088 22 AYHm,ﬁ 195 | MCisap  da5| TBAGH-AL2
(Plense add 480 pAp charge to all prices | 0.50MA "YU omas Dy iy B S E S B 4000 B|AY-a-ss00n 4seiMCitop | 1831 TBAG! BX1 20
marked +, above aur normal nostal charge.) | Price £3-85 each g:;gg“jﬁ Jeso  17] Tata7 178|012 18 401$ :f ﬁ;_; fggg;, 750 |MC1312PQ 195
RF CHOKES | COIL FORMERS | SOLDERING | -~ £5.30 cach s 17| e s |8 Blaor 2 5| MG s (59| TBAM Bt
PC mounting with Cores 4mm; Antex RONS 7453 47| 74150 198 | 4015 9; o 21 [AY-5-1200+ 4901 MC149cL 191 [ TBAG! 4]
1uH, 47, 10, 22, | 6mm: 10mm 20p each | ex 17 Humination s 177015 73 |dots  mp|dor  (BAYEANS, st MCiroce  70TBA I
3341 47100 220 | FUSES* X3 340p | Kit for the e I a|are 123 [AY-5-1317A 630| MC33EOR 120 oo 3
41044 750 TmH_ | 20mm Quick Blow ¢o X25 how 320 above Meters gsp | 1480 12| 41se vii|aois  w|don M [AVSS0 golMEer & TeAsies 108
m & 10§12 5p|iron St 74155 82 | 4019 -5-3507* 415| MEM780 205{ TBA920Q 3!
35p each ZOmm Anti-Surge 8p| Cordl ond 140p | DUAL VU 7412 2874158 %9 60 | 4081 22 | AY-5-4007 650 | MFCE000 95| TCA270 H
pi{uhac (SRVR Fovdil p{ Cordless lron  1400n | METER 7 4020 102 4082 21 | CA3011* 82| MFCE040* Q 220
amHL_100 olders Enccl'zts“e‘ﬁfgp Add '40D postage on | 100uA -,:;2 gg ;ﬂg; ::g 4021 99| 4085 74 |Caster 137 MKSOG"?E:SO* Sg;’ ¥SA27OSQ 220
\L piany of the above. £5'50 7475 42174160 16 :8%;% 23 44038 73 [ CA3016* 82| MKs0se2* 580 ZN:&MD 320
0sa 150 1CA3020 170/ MM21122N 288 ZNa2eE :;_gJ
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OPTO ELECTRONICS* SWITCHES*
WATFORD ELECTRONICS ity SN Lo )
TiL269Red 135-LT-01 Futaba agof TOSGLE 2A 250¥
AT ST - L
(Contmued from opposite s:de) 0.3 Fog How  ZITILAS -3, S.Ch 3 DPOT 3
2 o n, 1490 ¢’ pole on off k
AR e S ery *
DIODES “BRIDGE SPEAKERS ocPd o 40| DL707 3"CAnod 99| TOGGLE TV GAMES
AA11g 15| RECTIFIERS |80 0-3W ORP12 s3jDLIdT - 180 SP changeover 59§ o T =
AAZIS 15| (plastic case) | 27127 88 | aNsTIT 54| FND35 143 ggg; on ‘L‘Z 5 Olympic Kit £20-80
AEYHT 80| faicey 20 05) s 33| 9oPTO XANsS 3 Sreen A DPDTBtags 70 “Olympic” Colour Kit
BAIGO 10| {00y 22| 0925 65)ISOLATORS  {XANG25 -6” Green  250f D
BY100 24| 1aiogov 25 | 04f12:57 65| TIL111/2 105 MINITRON 3015F  240| DEDT C/OFF 79 £28-50*
BY126 14 ] {a7a00v 29| 88 5W TIL114 110| DRIVERS DPDT Biased 115 (pé&p i d add 9
BYiZ A0y M TaSw T 164 75491 75 ; 75492 B[ SLIDE2S0Y P&p insured add 95p) e
SAlr . 13|2AN. BT e a0 VoLTAGE REG‘gLA‘T%RSc‘ jatPco e E%’Cgﬁ;meAlgtApTof,Rs-?g
QAT0 12 1 oA200V 46 | moiamer Plastlc Case 13 or
SAB GEfaA ) iy | TENE o Il "% B LS urron [ S0Sting Black and White | RHYTHM GENERATOR
Qans 2]aanoov 72 gﬁfgz sl sui- o B 131 Spring loaded (?ames . £8-85* | Bulld this PE (Jan. '78) Easi-
OAst o] SAE0V T leasov 160 1A 1ov oo MCTa15 1A 15v 135 3ESTonoff = & §“Syre Fire Rifle” Kit for | build Low cost Rhythm
QAss s 4A,Gow 105 | 10AS00V 185 | 1A 15V 210 MCTE18 14 18Y) 151oPDTE Tag 5] “Olympic” Game £8-50* | Generator. We are the sole
200 A/B00V 120 | 19A400V 200 | | pmagon 140} varlable Type MINIATURE "Sure Fire Rifle” Kit f [ liers of th let
s : 6A/‘°°V 13| 40430 1;3 LM323K 6250 | 0N - Y5V 240| Non Locking e ! O,'; uppiers g € somplele
iNg16 5| SAy o r MVRs 180] LNiszN & 1oV 240l Push to make 15 | Other makes £9-25 Kit including the case, pre
Naootz 5 |Bvies ¢ | pracs A e mgHQ ;6\,{‘, 1—15"’A 260 :\ggfé’:!((smc:? g‘p&p ms.urs-d add 48p) drilled printed front pane!
INdod e ] VM 4015 25 L 1A —iav 220} + 1-2V fo asof o dsov 23 | ' Joy Stick £1-95* | and the printed Circuit
m:gggn' 1| zeners LAMP HOLDERS AND LAMPS* ROTARY: Make your own multlway IC AY-3-8500 £4:50* | Boards.
20 | Rn9:3-3v-33V | 'ec’io)| DER Dome shaped, Red, Biue, | SWitch Adlustable Stop Shafting IC AY-3-8550 £7-50* | Complete Kit price incl
1S44 0 400mW Sle Yell Whit 16 Assembly, Accommodates up to %
3A/100V* 18 [ 1-3w 47 | Green, Yellow, White %16 wafers : ¢ J IC AY-3-8600 £9-00 VAT £49-95 only (p&p £1).
JAIS00VS 20 Il-dEEss H%I.BDSEgs.%?\:g:ne cover, Red or galn:BSvfmcth'JT(SWofﬂt 1 pole/ 34
3A/600V* 27| VARICAPS | Amber, Jewelled top R T o G O g e (TV Games & Rhythm Gen. Demonstration on at our sho
3A/1000v* 30 | MVAM2 135 | LES OR MES Batten Holders 16} A2 wey. 2eit way, Soidway,dpawayi o y P
oy | i | R S o | et s
ains, Sealed wi esistor,
BBIOSE 40 { Sq. Top, Red or Grn. Round Top Red 24 1",?,,]'975!1%@1;‘:{,‘;‘;‘3,56‘353'3Dole, JACK PLUGS SOCKETS VEROBOARD*Pitch
SCR's* t 39} Neon Open withiteadsy B A poaliie Sty B Screened |Plastic| Open | Moulded (copper dad)  (plain)
ny Noise Diode | FERRIC CHLORIDE* P chrome ody | metal with 2% x 3% 3p 29p 19p
1AS0V s : 11p bag Anhydrous 65p -+ 30p p. & p. | KNOBS* fit i” shait with grub screw | 2:5mm 12p sp i break 2f x5 43p p 2p
ey = gl ERE RSB pagp e | ) 8 [ofie | aliar & ow O
1A400V 52 | ALUM. BOXES | BEN® + anars treo'ST 150 | K2 Siim SolrlveredePll,:a't‘I:”ype STEREO 31p tao | Bom | 2en atxs” Mp. Sp  Up
TASOV 70 | with 1id* EENZ #1apnre P | k& Black serrated. Metal top with line £ 25 x 177 134p  107p  Tp
3A50V 381 5 001" 45 | COPPER CLAD BOARDS* indlcator 33mm dlam. 22§ Din Plugs | Sockets | In tine 33 x 17”7 113p 143p  95p
3A100V 43 2ixsixis” g8 | Flbre Single- Double- SRBP K4A As above but 25mm diam. 20 43 x 177 222p —_ 145p
8A200V “ibxii gy Glass  sided ' sided 8" x10-5” | K5 Black fluted metal top and sklrt 2PIN Loudspeaker Pkt of 36 pins 28p
aadoov  mef i, SO le x6”  Tsp 90p 5p calibrated 0-10, 37mm dia 26 34 & 5pln Audio | 13p 8o 20p Spot f t 9,
3AG00V 120 { ¥ ¥1§,, 6" x 127 mp 175p K6 PK2 as K5, pointer on sklrt 26 pot tace cutter P
sAd0v 120 | DSIIET T8 K7 Black, knurled, tapered. Metal CO-AXIAL(TV) | 14p | 14p 14p Pin insertion tool #p
TA400V 125 | Sxéso” g2 | DIL SOCKETS*Low Profile (TEXAS) | top & skirt, Calib. 0-10,3omm 25
SAL00V 150 si&%ﬂ g§ 8 pin 10; 14 pin 12; 16 pin 13; 18 pin 20; &Bl‘?lck qrfllvdereld fﬁr sl{?:r‘pot 10 :s?g::gcolours o :g ;ag; - %ERO wmnf(c(spfooll.* 365p
7 i - i . . uminise astic with li H - e are stockis I
BT106 150 ;xgxg;‘; :1: 22 pin 27; 24 pin 30; 28 pIn 42; 40 pin 58 indlqgtar22rgm ine 16 | metal screened 12p  15p dway — Prodeie. sSecnél S?AE aforVgLor
C106D 55 | Sovina” 112 somERcou PINS* K15 Black plastic ribbed body, white free list
TIC44 25 iy ] 100 — 50; —350; indicator line, {5mm diam. tapered | BANANA 4mm 10p 10p E_
TICs 45 |iey 168 TERMINALS - Screw t lated Foltons fomm palont > o Bl imm | '8 | ' . e BOARDS, .
crew ypemsuae ellow 19mm helght. 6 mm o4 P | - e now stock the full ran f
4444 191 | 12x6x” 210 | Red, Black, Veilow, Green, White K16 As above but 2Z3mm diam 20 f WANDER 3mm | 8p B | — e aneatull ra gey
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Head Office and Warehouse Retail Shop
44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD
LONDON W2 5SF u LONDON W1

. Tel: 580 8403

Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office

Open all day Saturday

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR)

TYPE U4312 U4313 U4315 TYPE U4341

Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. Sensitivity:

Sensitivity A.C. 667 o0.p.v. 2,000 o.p.v. 2,000 o.p.v. 1353{7)%‘;3/‘;’ g-c--

D.C. Current 300 uA-6A 601A-1-5A 50A-2-5A Ranges:

A.C. Current 1-5mA-6A 0-6mA-1-5A 0-5mA-2-5A gh%_s%gé{%:&o%—

D.C. Voits 75mV-900V 75mV-600V 75mV-1000V P e

A.C. Volts 300mV-900V 15V-600V 1V-1000V 300mA

Resistance 0-02-3k2 1K-1M 300L2-500kQ2 D.C. Voltage: 0:3-1:5

Capacity — 0-5uF 0-5uF iy o0-150-a00-

Accuracy 1% D.C., 1-5% D.C., 2-5% D.C,, A.C. Voltage: 1-5-7-5-
1-5% A.C. 2'5% A.C. 4% A.C. oSG SOM

Resistance: 2-20—
Price complete with pressed Latin o]
steel carrying case and test

leads. £14-50 £17:50 £14-95

TYPES U4313 & U4313 PROVIDED WITH ANTI-PARALLAX MIRROR SCALES

Translstor  coliector
cut-off current 60uA

Transistor D.C. cur-
rent gain _in two
ranges 10-350

Accuracy: 2:5% D.C.
4:0% A.C.
5%

TYPE U4324 current galn

Sensitivity: 20,0000/V D.C. Pcvze;r)s,upphes. 45V
4,000(}/V A.C. {Eveready 1289)

D.C. Current: 0:06-0-6-60-600mA-3A Complete with stee! carrying case, test
A.C. Current: 0:3-3-30-300mA-3A lead, battery and instruction' manual £14-50
D.C. Voltage: 0-6-1-2-3-12-30-60-120-600-1200V
A.C. Voltage: 3-6-15-60-150-300-600-900V
Resistance: 500Q-5-50-500kC2 NO OVERLOAD PROTECTION 1S
Accuracy: D.C. 2:5%; A.C. 4% (of F.S.D.) INCORPORATED IN THESE leTRU_-

PRICE complete with test leads and fibreboard storage case £14-50 MENTS

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1-25 PER INSTRUMENT

OUR NEW 1976/1977 CATALOGUE iS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoln LN2 1JF  Tei: 20167

500yd. REEL OF PVC CABLE. 25 Strand 004 for £3.

NKT 2i{4 TRANSISTORS similar to OC 7l @ 10p, 6 for 50p.

2 PIN_DIN SOCKETS Single @ I0p, Double @ 18p.

BD 187 4 AMP NPN PLASTIC POWER TRANSISTORS 25p, 5 for £1.
100 MINIATURE SILICON DIODES BA SERIES @ 57p.

50 BC 107-8-9 TRANSISTORS Assorted Untested @ 57p.

Mail Order
Protection Scheme

The Publishers of Practical Wireless are members of the

VARIABLE CAPACITORS Direct Drive, 5pf @ 75p, 10pf @ 75p, 30pf
@ 85p, 50pf°@ 85p, 1004+-200pf @ 55p, 125+ 125pf @ 55p, 180+ 180pf
@ 60#, 500+500&f @ 60p.

MAINS TRANSFORMERS All 240v AC Input. Type 1. 22V | Amp @
88p, (20p P&P). Type 2. 22V 300mA, 74V | Amp @ 99p (20p P&P).
Type 4. 9V 500mA @ 88p (20p P&P). Type 5. 12V 300mA (20p P&P).
@ 88p. Type 6. 50V 2 Amp, 45V 500mA @ £3-50 (85p P&P). Type 7.
20V | Amp Twice, 10V | Amp Twice @ £4-50 (95p P&P), Type 8. 16V
500mA @ 88p, Type 9. 14V 2 Aimp @ £1-60 (25p P&P), Type 10. 20V
[-5amp, 6V | Amp @ £1:60 (25p P&P). Type 1}. 25V Tapped at 14V
L amp @ £1-25 (25p P&P), Type 12. 22V | amp, 7-5V 500mA, 6V IA
@ £1-60 (25p P&P). Type 13. 22V | Amp, 24V Tapped at 6V 500mA
@ £1-30 (25p P&P), Type 14. 22V | Amp, 7-5Y 500mA 6V | Amp @
£1-60 (25p P&P).

TANTALUM BEAD CAPACITORS, -iuf 35v.w., -33uf 35v.w., -47uf
35v.w., luf 35v.w., 2-2uf 35v.w., 3-3uf 16v.w., 4-7uf 10v.w., 4-7uf
35v.w., 5uf 25v.w., 6-8uf 25v.w., 6-8uf 35v.w., 10uf 35v.w., [5uf 35v.w.,
20uf 6v.w., 22uf 16v.w., 33uf 25v.w., 47uf 6v.w. All at 9p each.

50. AC 128 TRANSISTORS Branded But Untested @ 57p.

MIN'IIA\"I'VURg L\OOTARY SWITCHES 2 Pole 4 Way @ 20p, 1 Pole

ay p.

100 ASSORTED MULLARD C 280 CAPACITORS @ 57p.

BRANDED SILICON DIODES IN 914 or IN 4148 at 20 for 50p.

10 PLASTIC BC 108 or BC 212 TRANSISTORS for 60p.

5 WATT TO3% NPN DARLINGTON TRANSISTORS @ 20p each.

F.M. TUNER FRONT END 88 To 108 MHz with details for conversion
to Aircraft Band or 144 MHz @ £3.

1.C. SOCKETS DIL 8 Pin, 14 Pin, 16 Pin, 18 Pin @ 15p each.

20 P:'IOETI'O and PHOTO DARLINGTON TRANSISTORS Untested

or £1.

BF 451 SILICON PNP 300 MHz TRANSISTORS 6 for 35p.

200 ASSORTED 1/3, { Watt RESISTORS for 75p.

- 50 VARI-CAP DiODES Untested 85% good for 50p.

BCX 36 or BCX 37 TRANSISTORS at 8 for 50p.

100-0-100vA TUNING METERS 13* x 13" at 90p.

POWER TRANSISTORS MP 8112 @ 15p, MP 8512 @ 15p.

TEXAS THYRISTORS TIC 47 200 PIV 300mA at I8p each.

AUDIBLE ALARM SYSTEM WITH TRANSISTORS 1.C. 12V No
details @ 75p.

RCA CA 3089Q F.M. 1.C. at £1-40

5-5 MHz CERAMIC FILTERS @ 27p each.

Periodical Publishers Association which has given an
undertaking to the Director General of Fair Trading to
refund monies sent by readers in response to mail order
advertisements, placed by mail order traders, who fail
to supply goods or refund monies owing to liquidation or

bankruptcy. This arrangement does not apply to any
failure to supply goods advertised in a catalogue or in
a direct malil solicitation.

Iin the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Practical
Wireless within three months of the date of the appear-
ance of the advertisement, providing proof of payment.
Claims lodged after this period will be considered at the
Publisher’s discretion. Since all refunds are made by the
magazine voluntarily and at its own expense, this under-
taking enables you to respond to our maif order adver-
tisers with the fuliest confidence.

For the purpose of this scheme, mail order advertising
is defined as —

‘Direct response advertisements, display or postal

l bargains where cash had to be sent in advance of goods

being delivered'. Classified and catalogue maii order
advertising are excluded.

e < N L= P A TR
Published on approximately the 7th of each month by TPC Magazines Limited, Westover House, West Quay Road, POOLE, Dorset BH15 1JG, Printed in England by Index Printers, Dunstable, Beds. Sole
Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.; South Africa—Central News Agenoy Ltd. PracricaL WIRmLEsS 15 sold subject to the following conditions, namely that it shall not,
without the written consent of the Publishers firat having been given, be lent, resold, hired out or otherwise disposed ot by way of Trade at more than the recommended selling price shown on the cover,
excluding Fire where the selling price is subject to V.A.T. and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or
aflixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE CHASSIS

Four inputs. Four way mixing, master volume, treble and bass
controls, Suits all speakers. This professional quality amplifier
chassig is guitable for all groups, disco, P.A., where high quality
power is required. 5 speaker outputs. A/C mains operated. Slave
?ut%ua ifsx'cduced by demand for & quality valve amplifier. Send
or details.

Suitable carrying cabinet £16. Carr. £2. Price £94 carr. £2-50

ANOTHER R.C.S. BARGAIN !

ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM

This famous unit now available, 10 waits, 8 ohm.

Price £3 * 45 Post 40p

10" ELAC
Hi-FI SPEAKER

Large cersmic magnef.
Response: 50-18,000 cps.
Bass resonance 55 cps.
18 ohm impedance

10 watts, Post 40p £4-50

TEAK VENEER HI-FI SPEAKER CABINETS
MODEL “A”, 20 x 13 x 12in, For 18in.

dig. or 10i ker, N Post
fiuaitatea, o 14-50 3%

MODEL “B” BOOKSHELF

fge!uigerx 8in, or 8in. £8 A3 50 Po;{

RB.C.S. BOOKSHELF CABINET

Size 16in. x @in. X 5in. approx.

Regponse 50 to 14,000 cps. 8 waits rms.

8 ohms, air Post
P £1-30

LOUDSPEAKER CABINET WADDING

18in. wide, 20p it.

GOODMANS CONE TWEETER
8%in. diam. 18,000 C.P.8. 25 WA 8 Q 5
Biﬁ;r.l A\:?is.n; 15 watts £4-95. T8 £3 25
§in. EMI mid range £5,
10in. 30 watt GOODMANS woofer 4 ochm £10-95.
BARGAIN 4 CHANNEL TRANSISTOR Ak

MONO MIXER. Add musica] highlights
and sound efiects fo recordings, Will y L -

mix Microphone, records, tapé and ‘ k-3 oy

turtner wigth siﬁmttte controls into single JOgR ]
output. 9 volt battery o ¥
operated. £6 75

TWO CHANNEL STEREO VERSION OF ABOVE £850
BARGAIN 3 WATT AMPLIFIER. 4 Transisior £3 A3 95
Push-Pull Ready built with volume, treble and bass

controls. 18 volt battery operated or Mains Supply £2:95.

THE “INSTANT" BULK TAPE ERASER &

HEAD DEMAGKETISER

Suitable for cassettes, and all sizes of tape i
reels. A.0. mains 200/248V. =

Leaflet 8.A.E. £4 o 95 P488t o
D

WATER HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and drying
applications jn the home, garage, greenhouse, factory (avail-
able in manufacturing quantities). ADprox. size 104 x 8% x

#in. Oberating voltage 200/250V. a.c. 250 watts abprox.
Printed cireuit element enclosed in asbestos fitted with con-
necting wires. Completely dexible providing sale Blaok heat.
Briﬁ:h-mde for use in photo-copiers and print drying eqnip-
ment,

Idea]l for home handymsn and experimenters. Suitable for
Heating Pads, Food Warmers, Convecior Heaters, ofc, Must
be clamped between two Sheets of metal or asbestos, etc., to
make efficient clothes drvers, towel rails—idesl for airing
cupboards. Ideal for anti-trost device for the garage —pre-
venting frozen radiators or acting as oil sump heater. Use in
greenhouse for seed raising and plant protection. Invaluable
aid for bird houses, incubators, efc., ete. Can be used in series
for lower heat. Or in parallel for higher heat applications.

ONLY 40p EACH (FOUR FOR £1-50)

 ALL POST PAID—Discounts for quantity.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in. sides 6 X 4in, 70p;
8 x 6in.90p; 10 x 7in. £1-15;14 x 9in. £1-50. 18 x 8in. £1-45;
12 x 8in. 87p; 16 X 10in. £1:70. All boxes, many sizes in stock.

DE LUXE BSR Hi-FI AUTOCHANGER

Plays 12in. 10in. or 7in. records
Auto or Manual. 4 high quality
unit backed by BSR reliability
with 12 months guarantee, A.C.
200/250V. Size 134 X 1l3in.
Above motor hoard 3%in.

Below mator board 2hin. B

With CERAMIC STEREO/MONO CARTRIDGE £ I 7'50
Cueing Device, Biag Compensator, Balanced Arm, All Post 75p
GARRARD MINICHANGER. Plays All Records £9-85
BSR P128 with Ceramic Cariridze £19-50

Minimum post 30p. Components List 20p.

RADIO COMPONENT SPECIALISTS

Post £1

A j 90-14,500 c/s, 12in. double cone, woofer

and twester cone together with  BAKER

ceramic magnet assembly having a flux

density of 14,000 gauss and a total flux

of 145,000 Maxwells, Bass resonance 40

cfs rated 25 watis. NOTE: 4 or 8 or
18 ohms must be stated.

BAKER MAJOR 12" £15.00

MODULE KIT
30.17,000 c/s with tweeter, crossover,
baffle 19 x 12%in. Please £l9 00

state 4 or 8 or 16 ohms.
Post £1:80
BAKER SPEAKERS )
“BIG SOUND” 1
Robustly constructed to stand up to leng )
periods of electronic power. As used by /s

leading groups.
Usetul reaponse 30-13,000 ops.

Bass resonance 55 ops.
GROUP “25” £1 2,00

12in. 30 wait
4, 8 or 18 ohms.

Post £1
GROUP “35” £ I 4.00
12in, 40 watt
4, 8 or 16 ohms.
Pgst £1
erour <sopi2> £21°00
1Rin. 80 watt professional
u?ogel. 4,‘321‘ 16 ohms. Post £1-60 M

With aluminium presence dome.

GROUP *50/15” £26.00

Lsin, 75 watt . I
ohms.
L Post £1-80

Send for leaflets on Disco, P.A. and Group fear.

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

Professional amplifier using advanced cirouit desizn. Ideal for
disco, groups, P.A, or musical instruments. 4 inputs 4 way mixing.
Master treble, bags and volume controls. 3 speaker output sockets

to suit varfous combinations of speakers.
£7 Carr,
£1-06

4-8-16 ohm. Slave output. A/C mains.
Guaranteed, Details $.A.E.

100 WATT DISCo AMPLIFIER

WADE BY JENNINGS MUSICAL INSTRUMENTS £59
4 Speaker Outputs volume, treble, bass, controls
CAN BE USED AS 100 WATT SLAVE Carr., £1

B.S.R. SINGLE PLAYER DECK

1 3 speed. Plays all size records,
Stereo Cartridge. Cueing device,
Ideal Diseo Deck.

£13°50 rost 7

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to

build kit. Will control up to 500 watts AC mains. 3 . 25
Post 35p

STEREO PRE-AMP KIT. All Darts to build this pre-amp. inputs

for high medium or Iow gain ver channel, with volume control

and P.C. Board. Can be ganged to make multi-way £2 .

stereo mixers. Post 35p

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.S. printed circuit. Three
chs,;metlx. 600 t; 1,0&0 ;”%ts iach.

As featnred in Practical Wireless. . .

Cabinet extra £3. price £14-00
200 Watt Rear Reflecting White Light Bulbs. Idesl for Disco
Lights. Edison Screw Fitting 75p. Each.

MAINS TRANSFORMERS %3

¢ VOLT 1+ AMP. £1-00 3 AMP. £1.40

12 VOLT 300 MA, £1-00 750 MA. £1-30

30 VOLT 5 AMP, AND 34 VOLT 2 AMP. C.T. £345

20 VOLT 1 AMP. £2:00 3 AMP, £2-20 20-0-20 VOLT 1 AMP. £2-95
80 VOLT 14 AMP. £2-50 40 VOLT 2 AMP. £2-95

0.-20-40-80 VOLT 1 AMP. £3-50 2 x 18 VOLT 8 AMP. £11.

GENERAL PURPOSE LOW VOLTAGE. Tapped outputs at

2A,3,4,5, 6,8, 9, 10, 12, 15, 18, 24 and 30V £5-30
14, 8, 8, 10, 12, 186, 18, 20, 24, 30, 36, 40, 48, 8¢
24, 6, 8, 10, 12, 186, 18, 20, 24, 30, 36, 40, 48, 60
3A, 6, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60
54, 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40. 48, 60

R.C.S.
BOOKSHELF
SPEAKERS

13 x 10 x 6in.

50 to 14,000 cps.
8 watts rms.'8 ohms

£16 pair rosts150 3

Cash price includes VAT,

www.americanradiohistorv.com

BAKER DISCO SPEAKERS
HIGH QUALITY-—BRITISH MADE
2 x 12" CABINETS
%or Disco or PA all fitted with carrying handles and coyners, Black
vynide covared. Other cabinets in stoc SAE for leaflet
60
WATT
R.M.S.
£52

Carr. £3

80

WATT

R.M.S.
£56

Carr. £3

100
WATT
R.M.S.

£69

Carr. 24

Ix15 + 1x 127 i00 WATT CABINET
Size 36" x 24" x 15" £75-00.  Carr. £5
Ideal for Disco, Organ or PA work.

High quality. Fuil range.

“SUPERB Hi-FI”’
[2in 25 watts

A high quality loudspeaker, its
remarkable low cOne resonance
ensures clear redbroduction of the
deepest bass. Fitted with 2 special
copper drive and concentric
tweeter cone resulting in full
range reproduction with remark=
able efficiency in the wupper
register.

Bass Resonance RBeps
Flax Density 18,500 gauss
Useful response 20-17,000eps
8 or 18 ohms models.

£22-00 =,

“AUDITORIUM”’
12in. 35 watts

A full range reproducer for high
power, Ideal for Hi-Fi and
Discotheques, Electric = Guitars,
public address, mulfi-speaker
systems, electric organs,

Bass Retonance 35eps
Flux Density 15,000 gauss
Usetul response 25-16,000cps
8 or 16 ohms models.

£21-00 =
“AUDITORIUM”
15in. 45 watts

A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the
home Hi-Fi.

Bass Resonance 35¢cps
Fluxz Density 15,000 gauss
Usetul response 20-14,000cps
8 or 18 ohms models.

£26-00 :
£1-80
Loudspeaker Cabinet Wadding 18in wide, 20D per it.

Hi-Fi Enclosure Manua} containing Plans, designs, crossover
data and cubic tables, 88p.

E.M.L. 13} x 8in
SPEAKER SALE!

W A €1.95

Post 45p
ISW model £10-50
$ ohms. Post 65p
GOODMANS 20W Woofer
Size 12 x 10in 4 ohms. £9.95

Post 650

337 WHITEHORSE ROAD, CROYDON

Open 96 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15—2.30)
Access & Barclay cards welcome.

Tel. 01-684 1665
713

Rail Selhurst.
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100W RMS
STEREO DISCO

A genuine 100W RMS per channel
. (Both channels driven) stereo disco
with auto fade on microphone, VU meters,
full monitoring and cueing facilities and a
very high quality light show. Complete
construction booklet MES41 price 25p.
Cabinet comes complete with lid and

carrying handles. T.V. GAME

for only £21-59. Reprint of
construction details 35p.
Add-on rifle kit
only £10-60.

WIDE RANGE
OF COILS & CHOKES

Component section in our
catalogue includes a wide range
of coils, pot cores, ready-wound coils
and chokes from microHenries to
Henries, plus ranges of Denco
coils and i.f. transformers etc.

10 CHANNEL '
STEREO GRAPHIC EQUALISER

A new design with no difficult coils
to wind, but a specification that puts
it in the top-flight hi-fi class. All this for
less than £70 including fully punched and
printed metalwork and woodwork. Send
for our component schedule now.
Full construction details price 40p.

Who says (He Maplin
Catalogue’s worth having?
*“in our ‘musts’ for readers-to-collect list'"
‘‘contalns . . . just about ‘everything the
electronics enthusiast requires''—P.
‘‘probably the most comprehenslve catalogue we have
ever come across''—E.E.

""has been carefully prepared and is very well

presented..—~R.E.C.
**make the job of ordering components an. easy, accurate
and enjoyable pastime''—P.W,
**Only one word descnbegrtre publication—superb!*
ET.L

OVER 60,000 COPIES SOLD ‘DON'T MISS OUT!
SEND 60p NOW

MAPLIN ‘ELECTRONIC SUPPLIES
P.O. Box 3, RAYLEIGH, ESSEX SS6 LR
Telephone: Southend (0702) 715155
Shop: 284 London Road,
Westcliff-on-Sea, Essex.
(Closed on Monday)
Telephone: Southend
(0702) 715157

,l

4

in a modern world of electronics

A fascinating T'\_/ game kit that plays
football, tennis, squash and practice

i

IR .

i

ELECTRONIC ORGAN

~ The only organ you can build in
stages and tailor to your
requirements as you go along—and at
each stage you'll have a fully working
instrument! We haven't got the gimmicks
yet—(they're coming soon) but we have got
the most beautiful sounds—you won't find
them on any organ less than twice our
price. So get 6t MESS50 series leaflets
now! 65p buys the three available so far.

Qur bi-monthly
-newsletter keeps
you up to date with
latest guaranteed prices—
our latest special offers—
details of new projects and
new lines. Send 30p for the
next six issues (5p
discount voucher
with each copy).
+

-y
- 5\

POST THIS COUPON NOW
FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

\
N
\Y

Please rush me a copy of your 216 page
catalogue. l.enclose 60p, but understand

that if | am not completely satisfied | may
return the catalogue to you within 14 days and
have my 60p refunded immediately.

1
1
|


www.americanradiohistory.com

