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SOCKETS
BRIDGE RECTIFIERS 8 Pin 13
1A 50V 25p  2A 400V 60p | 14 Pin 14p
XEROZA RADIO im Bam mlin _E
14 00y sp | ‘;: 28?," :gp REED INSERTS
1A 600V 4 P Lenth 17
? 2A 50V 35p | 6A 100V 759 | 10 for 50p
306 ST . PA U L S ROA D y 2A 100V 50p | 6A 200V 85p | 100 for 350
24 200V 55p | 6A 400V 95p | 1000 for £25
HIGHBURY CORNER, LONDON, N.1
N STAGE
TELEPHONE 01-226 1489 PLEASE NOTE ALL PRICES INCLUDE PO
10
Easy access to Highbury via Victoria Line (London Transport) British Rail AND V'A'T. AT 8 OR |22 A & APPROPRIATE

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
INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS

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

Instant all-weather starting

Continual peak performance

Longer coil/battery/plug life

Improved acceleration/top speeds
* Up to 20% better 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. |t 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
eliminates 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, eliminates the possibility of
blowing the transistors or the SCR. {Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coit/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled 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 dewce includes:
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 sfave unit. £3-35inc. V.A.T. p&p.

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

i 101" Quick installation

Electronics Design Associates, Dept., PW. 6
82 Bath Street, Walsall, WS1 30E Phone: (0922) 33652

OORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LASTNUT!

f

Fully electronic automanc morse keyer giving perfectly spaced dots
and dashes of correct duration. Sidetone or silent operation with

NAME oo eeeeoeeeeoeeeeesr e variable speed to suit novice or expert. Very low current drain on
internal battery. Single paddle operation; suitable for most
AJAress .o bl ommssovesdnoswamsusbuiss axfi- =vsas oM Silsmssmwilamest transmitters with a keying facility. Give your morse that precision
quality. gs featured in .
...................... t'76 edmon o
ANT, | enclose cheque/PO’s £9.45 + H VAT (Order 997-049) Qd
Mk. 2 DIY Ass. Kit @ £11. so‘\ Y REG, for Subject to avallability RAD. COM
Mk. 2 Ready Built Negative Earth ® £14.97 £
Mk. 2 Ready Built Positiva Earth @ £14.97 Cheque No. Overseas orders—add 15% for p & p. All items offered for sale subject to the
Terms of Buslness as appears in Doram Editlon 3 catalogue, price 60p. The
Ignition Changeover switches @ £4.30 —_— Dlomm :I(tll' brochl:re2ls alzso avallahble price 25p. Col;nblned pnc; only 70p which
s i also entities you to 2 x 25p vouchers each one usable on an order placed to the
A.P.M. Limit systemns in sbove units @ £2.42 !;:?;irsa:i'lefdbrochum value of £5-00 or more {ex VAT).

e = e | w/ DORAM ELECTRONICS LTO, P.O. BOX TR8 LEEOS LS12 2UF

An Electrocomponents Group Company
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Rec. Mic.
UD 150 Cardioid

'{£9.95 extra

{1) TWIN T/TABLE CONSOLE
with PRE-AMP, and
POWER OUTPUT STAGES

(2) & (3) PAIR 100 WATT L'SPEAKERS

Terms

wrth system only

Also

v DISCOMAJOR/200

POWER DISCO CONSOLE Incorporating twin BSR  type
with integral Power Amplifier. :!“r::i'dbgl” nm}t Son:jk.ono or Atml’ll

8 es  with mond styll.

% TWIN foll size GARRARD turntables geparate Vol. controls for esch
with cueing device. turntable.  Also NITORING

% CARTRIDGES with Diamond 8tyli ;ACMCT:E‘S.I plnlu Tro‘I:lo ] -m:
2 ntrols. paral npu

% 3 SEPARATE VOLUME CONTROLS lor ‘mlko’ wlth 'al sentrol.

Deposit £40-00 and
2 monthly payments £15-60
(’l‘otal £227-20) Carr. £7:50.

including 12”7 UNITS

tlable: 100 WATT SYSTEM
with Dynnmic Buck MICROPHONE. £I69 95

INCLUDE VAT
TDI DISCO CONSOLE

for each turntable and Mic.

FULL HEADPHONE
MONITORIXG FACILITIES

CONSOLE COMPLETE WITH LID

o cove
Clblnlt wllh id,
Or DEP. £16-49 and £]Ua 95
18 fortnightly pymts.
£6-11 (Total 8126-47) Carr. £3
TD2S STEREO VERSION

'95 OF ABOVE
£1 99 Terms DEPOSIT £20 £125-00
(‘arr._l!_-OO

and 18 fortnightly
paymenta £6-89 i
{Total $144-02)

40 WATT SYSTEM £99-95. 200 WATT SYSTEM £199-95 “%7500
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES for Free catalogue

DISCOMA]OR/ 100 TWIN TURNTABLE POWER CONSOLE £129-95

Twin Full size BSR turntables. Bonotone or Acos Carr. £3-00
PZA Cartridges with Diamond B8tylii. Facilitles as TD1 Console but with

bullt-in 100 watt Power Amplifier complete with lid. Terms:

Deposit £19-95 and 18 fortnightly pymnts. £7-03 (Total £146-48)

DISCOMAJOR/200 £149-95

200 watt version of above. Terms: Dep. £29-95
and 18 fortnightly paymts £7-87 (Total £171-61)

RSC PHANTOM 50 COMBO AMP. £69°95

Rating K0 watts. $ inputs, 2 vol. controls—Bass, Trebie Presence. Carr. £1-50
Sultable for Lead or Rhythm Gultar, mic., Radio, Tape etc. Ino. High Fiux 12”7
50w Speaker. Dep. £10 95 & 8 mthly pyts 2871 (Total 280:88), IPHANTOM 506G

IOOW POWER (SLAVE) AM PLIFIER\ foin 127

speakers
Suitable for use with

€75.95
DISCO-Consoles. Also for increasing output of lower-
powered Amp. Dep. £9-00 and 8 mthly £49.95
pyts of £6-05 (Tmal £57-40) Carr. £1-50

100 4 100W MODEL £69-95 carr. 150

TITAN 100W BASS BINS _ £99-95 |

High quality 16° high flux Bass Unit and J104 Horn
Tweeter in folded horn type enclorure to provide amazing
level of sound output. List price £144 Terms Dep. £14-85
and 18 fortnightly paymeuts £5-58 (Total £115-39) Carr. £3.

FANE HIGH POWER SPEAKERS 'SS&§
Power ratings R.M.S. Cont. 2 YRS GUARANTEE
*Gauss 14000 Imp 8-15 ohms. CARR FREE.

POP 33T IZ” JJw £13-95 Dual cone. Full range

*POP 50/2 |1" 50w £15-99 Dep for Pair £8-00 and

8 monthly pymts £3-54 (Total £36:32

*POP 60 15" 60w £25-95 Dep £7-00 & 8 monthly

pymts £2-87 (Total €29:96

*POP 100 18”7 100w £44-95 Dep €10-00 & 8

4 monthly pymts £5-17 (Total £51 -36)

TITAN GROUP/DISCO SPEAKERS
GUARANTEED 5 YEARS Carr. £1. under £18

Rating RM8
Imp 8-15 ohms

TITAN TA/SOA 50w AMPLIFIER

Bolid state, 3 sep. controlled jnputs plus Master control.
Bass, Treble & Presence Controls. Vynide covered cab.
with corner protectives. List price £60. Terms: Dep. £9
& 8 monthly paymts £6-05.
(Total £57-40). Carr. £1.

Matchlng Cabinet Spkrs. 1x 127 £29-95 2 x 12”7 £48-95

TITAN TA/100A 100W AMPLIFIER

CHANNEL—4 INPUTS £69.95

(NORMAL OR BRIGHT) Carr. £1-50
A De-luxe professional unit with “*™
many facilities. R.M.S. Rating. Matching
2 x 12”7 120w Cabinet speaker £49.50. with
above only. Carr. £1.50

List RBC Price
211-95

;}2/33 12 45;‘ £15-80 411 K
i 2/60A 127 60w  £21-00 813
?_‘i:f“:i‘:‘; gr T12/100 15" 100w  £36-00 £24-05
PULSARY TI18/60 15”7 60w  £26:00 21899
T15/70 157 70w £28-00 £18-95
Group T15/100 158” 100w £41-00 229-95
Equipment | T18/100 18” 100w £47-00 £33:95
y
CARLSBRO | CABINETS FOR ABOVE SPKRS meavy duty.
Fuli range of | Beautituily ficished In black Vynlde with Vynalr frouts
speakers by fitted protective corner pleces. Varlous sizes and cut-outs.
FANE TEL 1 x 12" £10-95. TE22 x 12” £16.95.

Low Deposit Terms on orders over £20

INTEREST REFUNDED on Credit Putchases settled in 3 mths

TITAN TA/100C COMBO

100w R.M.S. Amp. incor-
porating a fabulous Fane
Crescendo 127 100 watt spkr
for reall)él superlative results

ith Lead Guit:

i Lead QAT €119-95
Or Dep £17-95 & 18 {'tntly
payts £6-69 (Total £138-37)

TITAN ‘ADD-ON’ HIGH FREQUENCY HORN UNITS

MODEL T1H
with single super eficient Horn. Range
3-18 kHz. Imp 8 (1. Use with max 802 2 x
11" or slngle 15" or 18” 8Q2 Drive Units.
power output to be

\ MODEL T82H
Inc. Pair of highly sensitive Horns.
Range 3-15 kHz Imp 161). Use with 8 or
1802 2 x 12” or 1 x 15" or 18” Drive Unit
for increased sound clarlty and pr

FANE HIGH FREQUENCY HORNS ‘)’ SERIES an corr Free

MODEL J44 lmp 80

MODEL J78 Imp 82

Bize approx Size approx 74" x 3" x
347 x 3)” x 37 6}” Rallng 60 watts

Rating 30-50 Range 2-20 kHz

watts Range

3-15 kHz

£7.95

MODEL J104 Imp 8 Q2
8ize approx 104" X

3~ x 73" Rating 50-70
watts Range 3-18 kHz

Rating 100 watts. 100 watts.

Either model ‘27 95 comparable with units at twice the cost. Carr 75p.
Terms: Dep £6-05 & 8 mthly pyts. £3-12 (Total £31-91)
RSC MAINS TRANSFORMERS Z::ie ron vaive mapros e

AMPLIFIERS8 (Im¢c. L.F. CHOKES &
OUTPUT TRANSBFORMERS. As previously advertlsed still avallable.

FILAMENT OR TRANSISTOR POWEE PACK AUTO (STEP UP/STEP DOWK)

12v. la. 81-10, 6-3v. 1-5a £1-06, 6-3v.2s. £1-10.
6-3v. 3a£1-70, 6:3v. 6a. £8-60, 12v. Sa. or 24v. 1-Ba. TRANSFORMERS 0-110/120v 200-
230-250v. 80w. 22:900; 150w. £5-20;

$2:60 0-9-18v. 1}a. £2-26, 0-12-25-42v. 2a. £3-19
250w £8-37; 500w 28-84.

3a. 22-3%; ba. 2284, 6a. £3-19; Sa. £348.

DISCO LIGHTING
SYSTEM £58-95

Incl. 2 8potbanks and bulbs
JINGLE MACHINES from £37-95
ECHO CHAMBERS from £53-95
COLUMN SPEAKERS from £29-95
GROUP/DISCO SPKRS
in CABINETS from

£15-50

FREE FANE HIGH POWER ‘CRO8S~
OVER’ WITH ANY OF ABOVE
Tmpedance or total impedance of
127, 16” or 18” Drive unite must not
exceed impedance of single horn or
pair in aeries. Palr J44, Single J73 or
J104 suitable for amplifier power up
to 100 watts subject to above and
with HP x 2 -Cross-over®

£11-95

New Branches at HANLEY
WOLVERHAMPTON,

CHARGER TRANS 0-9-13v, 1{a. £2-03; 2}a. £2-26;

Barclaycard & Access
PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS. 13.
CARD NO. accepted

MAIL ORDERS & EXPORT ENQUIRIES TO:—

Tel: 0532 577631,
MAIL ORDERS MUST NOT BE SENT TO SHOPS

YORK, LIVERPOOL

OPEN AI.L DAY SATURDAYS (5 Day Week)
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31 Great Western Arcade.
Tel. 021-236 1279 (Closed Wed.).
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744
COVENTRY 17 Sheiton S. The Precinct.Tel. 25983
DERBY 07 St. Peter's Street. (Closed Wed.). Tel. 41361
DARLINGTON 19 Northgate (Cl. Wed.). Tel. 88043
DEWSBURY 9/11 Kingsway (Closed Tues ). Tel. 468058
DONCASTER 3 Queensgate, Waterdale Cantre.
(Clouvuvd Thuu) Tel. 83069
Tel.

All items subject to R\ﬂllﬂhlli!v TERMS 0.

Prices correct at 22.3.77 E.
HANLEY, Stoke-on-Trent, 44 Piccadilly
HULL 7 Whiteirlargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County {Mecca) Arcade, Briggate

Closed Wed.). Tel. 458252
LIVERPOOL

35 Dawson's Way, St.John's Shop-

ping Centre Tet: 708 8380 (Cl. Wed.).

LONDON 238 Edgware Road, W.2. (Cloud Thur-)
Tel 723 1629

MANCHESTER 60A Oldham Street (Clo(.d Wed.}.
. 238 2718

. & O.E. ORDER OR A8 QUOTED Phone or Write for FREE CATALOGUE.

W.0. or 0.0.D, Ne 0.0.D. under 83. POSTAGE 503 PER

NEWCASTLE UPON TYNE 50 Grainger St.

(Closed Wed.). Tel. 21460
NOTTINGHAM 18/19A Market Street
PRESTON (Closed Thurs.). Tel. 48068

41 Friargate Walk. St. Georges Shoppg Prec. Tel. 51979
SHEFFIELD 13 Exchange Street (Castls Mkt. Bide.)
STOCKPORT {Closed Thurs.). Tel. 20718

8 Littie Underbank (Closed Thurs.). Tei. 480-0777
SUNDERLAND 5 Market Sq. /Closed Wed.). Tel. 70573

WOLVERHAMPTON, & Weltron Woy | oeto

EDINBURGH 10 Lothian Rd.(CI 239 9501 MIDDLE
GLABGOW 325 Argyle St (C1d Toen). Tol. 2084188 "{Clonsd wiag) o1 108 Linthorpe Rd. Tol zi0sss YORK, s church st. (Closed Wed.) Tel. 34355
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mA (fused) £4: 30 |
Prices include VAT and P & P except t “where ¢ camage will be
according to weight and distance. Save Postage—we are open
9-5pm Mon-Fri. Electrosil Resistors, Semi-conductors, Multi-meters,
wide range of Pane! Meters, Audio Accessories, send stamp for
lists. Prices correct at 30th March, 1977,

20 35V 90mA Max. £23

AUTO TRANTSFORNERS (Méu:s ISO)LATING 12 and or 24 Volt
- TRANSFORMERS SCREENED
Rl A e o LY PRI. .120/240V PR'"AR:m:fM”V
113 20 0-115.210.240 3 ALL EX-STOCK—SAME DAY DESPATCH SEC 120/240V
64 75 4-73 PRIM & SEC Ref. 12V 24V £
4 150 0-115-200-320-240 669 CENTRE TAPPED 111 0-5 025 252
66 300 v 8-82 SCREENED MINIATURES 2i3 1.0 0-5 3-24
i 60 VOLT RANGE | Ref YA(Wates) €
67 500 s 3 13-3% ’ Ref mA Volts £ 71 2 1 402
84 1000 = 5 21-12 | Prim.220-240V 238 200 3-0-3 2.74 | 07* 20 5-10 8 3 - 5.4
93 1500 3 23-621 | Sec. 0-24-30-40-48-60V 212 TA, 1A 0-6,0-6 3.41 | qa9 60 711 18 4 2 508
95 2000 ! 34-171 | Ref. gmps £ 13 100 909 245 | 50 100 7.85 85 S5 - 5.79
73 3000 47631 | 124 0-5 4-69 | 235 330,330 0-9, 0-9 25 | o 200 12-59 70 6 3 678
CASED AUTO TRANSFORM | 126 1-0 6-02 | 207 500, 500 0-8%9, 0-8-9 3.27 108 8 4 804
240V cable in & LISV USA 2 pin out. | 127 20 8-36 | 208 1A'IA  0-8.9, 0-8-9 465 | 132 250 14-81 72 10 5 858
20VA £ 56 13w 125 3.0 11-47 ‘ 236 200,200 0-15,'0-15 2.85 | i53 350 18-08 | 116 12 6 989
Reuw 123 4.0 13-92 | 214 300, 300 0-20, 0-20 3-36 | (54 560 1158 17 16 8 11-36
Ref 65V 40 5-0 1524 | 221 700'(DC) 20-12-0-1220  4-04 | 5o 750 28-20t | 115 20 10 15-80
Ref 66W 120 6-0 17-86 | 206 1A IA ° 0-15-20,0-15-20 5-84 | < \a50 37.97; | 187 30 15 19-88
Referw | 121 8-0 19-56 | 203 500, 500 0-15-27, 0-15-27 4-95 6 97t | 226 60 30 24-78%
Ref 84w | 122 (00 24:09 204 1A 1A 01527 0:1527 ¢ 18 | 43T 1300 sl —
Ref9swi ' 189 V2-0. 2637 5112 12.15,20,24,30 3-45 | 120 2000 80.784 | 50 VOLT RANGE
— Prim. 220-240V
30 VOLT RANG | TEST METERS DECS *lisv or 240V Sec only. . 4
Prim. 220-240V E | AVO 8 MKS £€76-33 Solderless Bread Boarding Sec. 0-19-25-33-40-50V
Sec. 0-12-15-20-24-30V| AVO 71 £3]-48 P L S § Dec 70 contacts  £2-57 HIGH VOLTAGE Ref. Amps £
Ref. Amps £ AVO 73 £42-07 T Dec 208 contacts £4-35 | Mairs Isolating (scr’nad) | 102 0-5 4-31
112 05  3-45 | AVO MMS £24-94 U Dec ‘A’ for IC's  £4-75 | Prim. 200/220 or 400/440 | 103 1-0 5-35
79 1.0 4-37 | AVOTTIEI (incircuit tran- U Dec'B'for [C’setc. £7-98 | Sec. 100/120 or 200/240 | 104  2-0 7-82
3 2.0 6-21 | sistor tester) £32-56 - - ' vA Ref. £ 105 3-0 9-86
20 3.0 7-51 | U43I5 inc. steel carry case £17-52 | ELECTRONIC CONSTRUCTION | 60 243 68 | 106 40 12-19
g: 40 8-61 | Full range AVO cases & accessories. KIT | |(3)(5)8 %gz |6 59 “Z gg :;gg
5-0 999 | MINI-MULTIMETER 10 projects (including Electronic Orpn) | - .
117 &9 11:50 | AC/DC-i000V. 1000 QV. OCl. | Ideal giftac 874 (n6 zoldering dj | 2000 252 Sasor | 119 100 o4t
89  10.0 100mAYRESEISORIN £6:3% | COMPONENT PACKS HIGH QUALITY MODULES If-?s';"m“s
AUDIO KIT 25W 200 Mixed value resistors (by weight) l S Watt RMS AMPLIFIER £3-70 g
2 + 25W Amplifiers, | + Pre-Amp | (50 Mixed value capacitors (by weight) 10 Watt RMS5 AMPLIFIER £4-04 °c?a%"e £5-95
| + Power supply, | + Transformer 30 Mixed value precision resistors | 25 Watt RMS AMPLIFIER £5-27 | 9TAHC£3-34
| + Front Panel. . ‘ 15 Assorted pots and pre-sets 125W RMS AMPLIFIER £18:50 | ACOS
t + Kit of parts to include on/off 10 Reed switches | PRE-AMP for 5-10W £7-92 GP93-1 £2-83
switch, neon ind. Stereo headphone 3 Mi h PRE-AMP for 25w £15- 90| GP96-I £3-08
socket Plus Instructions book £32-86 icro switches | POWER SUPPLIES 5-10W  £1-84/g )
TEAK AUDIO KIT 25W |13 Wine wound resisiors (1AW, | POWER SUPPLIES 35w £4-60 1% Sxim £ .91
POWER UNITS Teak veneered cabinet 4-50 M £3-
€C 12-05,3-4-5-6.7-5| Aluminium chassis, heat sink and | STATE E PACK REQ'D £1-08 PERPACK | TRANSFORMER 25W £6- ulcéfgmmg ke
—9-12V at 500mA £5-40 froml p:nel kbracketsilzpl;zs back 7?Lso Bs BOAI\RD ;P;ck osl ?) 057 A1) { £6-71
STABILISED 3-6_| panel and sockets etc. o " 17 -1* or * x5« " - 157 £1 - GBSO £4-94
75-5Var400mA £7.24| STEREO FM TUNER WITH | 375'x5"  1%or3-757x 8" -157 £136 .‘:."WTE}‘;,”L“J'{‘,G e 35 | SHURE
100 Fies into "13A| PHASE-LOCK LOOP (e e NP ol €451 | SOIDERING IRON KIT £5-82 S s
socket = - I b "
Pre-selected stauoas supply | . €1-36. 475" x7-5” £2-62 | STAND FOR ABOVE £2-00 MSSE £14.33

Barrie Electronics Ltd,
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

Test Equapment

Multimeters

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.AT.). There's at least one
which suits your job precisely.
We have a lot of other test equipment too.

Send the coupon and we'll send you our

complete catalogue.

. r . .5 +r rF ¥ & B 0 0 B B B |
Please send me details of all your test equipment.

b

NAME

ADDRESS

Eagle International. Precision Centre, Heather Park Drive,
Wembley HAO 1SU Tel. (01)-902 8832

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

. Subject to availability
A professjonal standard Car Radio you can build yoursel!. 5 push-button
selectors or manual tuning. Full 4W RMS output with tone control,
illuminated tuning scale and automatic polarity selection, suitable for any
12V car. Supplied complete with full assembly instructions, fitting kit &
speaker. Order code 991-962

Car Radio less speaker £16.95 + H VAT (Order code 991-978)

-------?

L----lﬂ-m-

| R — S ——

88

N

Qverseas orders—add 15% for p & p. All ifems offered for sale sub]ect to the
Terms of Business as appears in Doram Editlon 3 catalogue, price 60p. The
Doram Kit brochure Is also available, price 25p. Comblned price only 70p which
also entities you to2 x 25p vouchers each one usable on an order placed to the
value of £5-00 or more (ex VAT)

DORAM ELECTRONICS LTD. P.O. BOX TR8 WELLINGTON
ROAD INQUSTRIAL ESTATE LEEDS LS12 2UF

An Electrocomponents Group Company
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SPEAKERS SPEAKERS

Baker Group 25, 3, 8 or 15 ohms £13:00  Goodmans 18P 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohms £14-50  Goodmans Hifax 750P

Baker Group 50/12 8 or 15 ohms £21:00 Goodmans 5” midrange 8 chm
Baker Group 50/15 8 or 15 ohms £25-75 Gauss 12’

Baker Deluxe 12”7 8 or 15 chms £17-50  Gauss 15"

Baker Major 3, 8 or 15 ohms £15-00 Gauss 18”7

Baker Superb 8 or 15 ohms £22-50  Jordan Watts Module 4, 8 of 15 ohm
Baker Regent 127 8 or 15 ohms £12-50  Kef T27

Baker Audltorlum 12”7 8 or 15 ohms £21-00  Kef T15

Baker Auditorlum 15” 8 or 15 ohms £25-75  Kef B110

Celestion G12M 8 or 15 ohms £12-95  Ket B200

Celestlon G12H 8 or 15 ohms £15-95  Kef B139

Celestion G12/50 8 or 15 ohms £18-00 Kef DN8

Celestlon G12/50TC 8 or 15 ohms £20-00 Kef DN12

Celestlon G15C 8 or 15 ohmas £26:-95  Kef ON13 SP1015 or SP1017
Celestlon G18C 8 or 15 ohms £38-95  Lowther PM6

Celestion HF1300 8 or 15 ohms £7-50  Lowther PM8 Mk {

Celestlon HF2000 8 ohms £8-35  Lowther PM7

Celestion MH1000 8 or 15 ohms £13-50 Peerless KO10DT 4 or 8 ohms
Celestion CO3K £4-46  Peerless DTIOHFC 8 ohms
Decca London ribbon horn £31-50  Peerless KO4OMRF 8 ohms

Decca London CO/1000/8 Xover £6- Peerless MT225HFC 8 ohms

Decca DK30 ribbon horn £20-50  Richard Allan CA12 12” bass
Decca CO/1/8 Xover (DK30) £4-T5 Richard Allen HPSB
EMI 14 x 0 Bass 8 ohms 14A770 £12:50  Richard Allan LP8B
EMI 8 x 5, 10 watt, d/cone, roil surr. £3-95  Rlchard Allan DT20
EMI 61" d/cone, roll surr. 8 ohms £3:95  Richard Allan CN8280
EMI 8 roll surr. bass £6-75  Richard Allan CN820
EMI1 5" mid range £3:50  Rlchard Allan Super disco 60W 127
Elac 59RM109 (15) 59RM114 (8) £3-50  Richard Allen CG15 15” bass
Elac 64" d/cone, roli surr. 8 ohms £3-95  Richard Allen Super Disco 10" 50 watl
Elac 10” 10RM239 8 ohms £3-85  Richard Allen Super Disco 8” 50 watt
Eagle Crossover 3000hz 3, 8 or 15 ohm £1:57 Radford MD9
fagle FR4 £6-7% Radford MD6 dome mid range
Eagle FR65 £11-95  Radford TD 3
Eagle FRB £14-95 Radtord Crossover network
Eagle FR10 £18:50 BD25 Mk il
Eagle HT15 £4-50 Coles 4001 G & K
Eagle HT21 £5:50  Tanaoy 10” HPD
Eagle MHT10 £5-25 Tannoy 12” HPD
Eagle FF28 multicell. horn £7-50  Tannoy 15” HPD
Fane Pop 15, 8 or 16 ochm £5-75  Castle 8 RS/DD
Fane Pop 33T, 8 or 16 ohm £9-95
Fane Pop 50, 8 or 16 ohm £12-5¢0
Fane Pop 55, 8 or 18 ohm £16-9%
Fane Pop 60, B or 16 ohm £19-95
;uns F;on 18,08 or 116 ohrr‘n Eg-zs

ane Pop 100, 8 or 16 ohm £33-95
Fane Crescendo 12A, 8 or 16 ohms £42-95 SPEAKER KITS
Fane Crescendo 12BL, 8 or 16 ohms £44-93  Baker Major Module 3, 8 or 15 ohms each
Fane Crescendo 15/100A, 8 or 16 ohms £54:95  Goadmans DIN 20 4 or 8 ohms each
Fane Crescendo 15/125, 8 or 16 ohms £64-95 Goadmans Mezzo Twin Kit palr
Fane Crescendo 18, 8 or 16 ohms £75-95  Helme XLK 20 palr
Fane 910 Mk Il horn £15-73  Helme XLK 30 palr
Fane 920 Mk 1l horn £45-95  Helme XLK 35 pair
Fane HPX1 crossover 200 watt £2-50 Helme XLK 40 palr
Fane 13 x 8, 15 watt dual cone £5-50  KEF kit1 palr
Fane 801 T 8” d/c, rol! surr. £8:96 KEF kit th each
Goodmans Axent 100 £8-50  Peerless 1060 palr
Goodmans Audiom 200 8 ohm £14:95  Poarless 1070 eath
Goodmans Axlom 402 8 or 15 ohm £22:00 Peerless 1120 each
Goodmeans Twinaxiom 8, 8 or 15 ohm £10-60 Peerless 2050 palr
Goodmans 8P 8 or 15 ohm £8-50  Peerless 2060 palr
Goodmans 10P 8 or 15 ohm £8-95 Richard Allan Twin assembly each
Goodmans 12P 8 or 15 ohm £16-50 Richard Allan Triple 8 each
Goodmans 12PG 8 or 15 ohm Z17-75  Rlchard Allan Triple 12 each
Goodmans 12PD 8 or 15 ohm £18-75  Richard Alian Super Triple each
Goodmans 12AX 8 or 15 ohm £44-00 Richard Allan RAS8 KIit palr
Goodmans 15AX 8 or 15 ohm £49-00  Richard Aflan RA82 Kit palr
Goodmans 15P 8 or 15 ohm £24-00  Richard Alian RAB2L Kit palr

WILMSLO!

THE Firm for speakers!

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
HiFi Answers Monitor (Rogers), HiFi News No
Compromise (Frisby), HiFi News State of the Art,
Wireless World Transmission Line (Bailey), Practical
HiFi and Audio Monitor (Giles), Practical HiFi and
Audio Triangle (Giles), Popular HiFi (Colloms), etc.

Construction leaflets for Radford, Kef, Jordan Watts, Hi-Fi

Tannoy,
On dem. Answers Monitor, State of Art, Free on Request.

P.A. Amplifiers, microphones etc. by Shure, Linear, Eagle,
Beyer, AKG etc.

FREE with orders over £10—*HIFi Loudspeaker Enclosures'’ Book

AUDIO

SPEAKER KITS

Fane Mode One Mk2 each £10-33
Whartedale Denton 2XP Kit pair £23-28
Wharfedale Linton 3 X P Kit palr £34-28
Wharfedale Glendale 3XP kit palr £49-30

HI-Fi
ON DEMONSTRATION
in our showrooms

Akai, Armstrong, Bowers and Wilkins,
Castle, Celestion, Chartwell, Dalesford,
Dual, I.M.F. RAM, J. R. Formula 4,
Kef, Leak, Linn Sondek, Neal, Ortofon,
Pickering, Pioneer, Radford, Richard
Allan, Rotel, Sansui, Stanton, Tand-
berg, Trio, Videotone, Wharfedale, etc.
Ask for our Hi-Fi Discount Price List.

THIS MONTH'S SPECIALS! Carr.
£2-50 Rotel RA312 £66-00. Sansui 331
£109:00. Trio KR2600 £109-00. Videotone
Minimax 1) £46-95. Sansui $C2000/2002
£145-00. Pioneer CTF2121 £136-00. Rote!
RX15211 £91-00.

We stock the complete Radford range
of amplifiers, preamplifiers, power
amplifiers, tuners, etc.,, and also
Radford Audio Laboratory equipment,
low distortion oscillator, distortion
measuring set, audio noise meter, etc.

All Prices Include VAT
(Prices correct at 1.4.77)

Send stamp for Free 38 page booklet
‘Choosing a Speaker'.

All units guaranteed New and Perfect.

Carriage and Insurance:

Speakers up to 127 60p
12~ £1:00
15~ £1°75
18~ £2:50

Kits £1:00 each (£2-00 per pair}
Tweeters & Crossovers 33p each

WILMSLOW
AUDIO

Dept. PW
Loudspeakers, Mail Order and Export:
Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio & TV : Swift of Wilmslow
5 Swan Street, Wilmslow, Cheshire.
PA, HIi-Fi & Accessories: Wilmslow
Audio, 10 Swan Street, Wilmslow,

Chesbhire.

Telephone:
Loudspeakers, Mail Order and Export
Wilmslow 29599
Hi-Fi, Radio, etc., Wilmslow 26213
(Access and Barciay Card orders
accepted by phone).
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ENGINEERS

FREE book
shows how!!

YOURSELF FORA

BETTER JOB -~ MORE PAY!

Do you want promotion, a better This easy to follow GUIDE TO
job, higher pay? “New oppor- SUCCESS should be read by every
tunities’ shows you how (o get ambitious engineer. Send for this
them through a low-cost, Home helpful 44-page free book NOW!
Study Course. There are no books No obligation, nobody will call on
to buy and you can pay as you you. It could be the best thing you
learn. ever did.

'CHOOSE A BRAND NEW FUTURE HERE

I BB CUT OUT THIS COUPON Il I I

Tick or state subject of interest.
Post to address below.

ELECTRICAL & Radio, Servicing & Painting &

O
|

Elect. Install. & Air Registration

ELECTRONICS Repairs {] Decorating
P{acticall Radio & gadio Amateur’s
R g ooam O MECHANICAL
X A.M.S.E. (Mech.)[]
Electronic
Engineering AUTO & AERO General Mech.
Certificate O Motor Mechanics [[] Eng. O
General Elect. Eng. €. & G. Motor V. Inst. Engineers &
Certificate [:I Mechanics [0 Technicians O
General Auto i
C. & G. Elect. : ; Maintenance
Installations ] Engineering O Engineering d
AMIM.L O Welding O
O
O

otk Board Certs. (]
C. & G. Elect. M.AA.I.M.1. Dip. MANAGEMENT &
Technicians J "% PRODUCTION
Computer _
RADIO & CONSTRUC- Programming (]
TELECOM- LION-AL Inst. of Cost &
MUNICATIONS Heating, Ventilating Managements
Colour TV & Air Conditioning Accts. [}
Servicing ] Architectural
C. & G. Telecoms.  Draughtsmanship DRAUGHTS-
Technician’s Cert.[1 & Design O MANSHIP &
L.1.O.B. g DESIGN
C. &&G.lRadio, = oy & General
i arpentr, .
Tl\:l\;ch. g:;ctfromcs[] Join%ry &/ O Draughtsmanship []
; Plumbing AM.LE.D. O l
Radio & TV
Engineering Technology a Electrical
Course (0 General Building (3

Draughtsmanship [7] I

POg G.C.E.
Sx»
NO[,p [ | —58 ‘0’ & ‘A’ Level Subjects
J —over 10,000 Group Passes!

Aldermaston College
Dept. TPW 22, Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y S5ET. Tel. 628 272).

NAME (Block Capitals)
ADDRESS

Other subjects of interes

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

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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CMLETE digital clock hits

i EAL TEAK CASE

#

NON VAT
ALARM £12-50 + £1:00
[ " VAT
' DELTA ALARM £15'28 +£1-22
TEAK OR PERSPEX CASE6” - 27" ~ 4 INCLUDING P & P
. 4 Red § inch high LEDS. 12 hour display with AM/PM
FEAIBURES mdlcall:an Power failure indicated by flashing display.
Precise accuracy from mains frequency. Beautiful Burma
Teak case or stylish Perspex (State first & second colour

choice: White, Red, Blue, Green, Black).

NON ALARM :Complete kit including Teak Case £13-50 incl. Module Kit
“excluding case £9-50 incl.

ALARM Puised alarm tone. Tilt operated *'Snooze' period. Auto-
EXTRAS: matic brightness control. Simple setting.
ALARM: Complete kit including Teak case £16-50 incl. Module Kut
excluding case £13-00 incl
PERSPEX
CASES: 50p LESS than Teak
READY
BUILT: Extra £1-00 on complete clocks. Extra 50p on Modules.
TIMER
FACILITY Count in seconds up to 9m 59sec. Extra 50p.
S i 11 f
o ALPHA £12.00 incl.
; Ready Built. Non Alarm. Perspex only. 4 digits
. ] phosphorescentgreen. {” high 12 or 24 hour
Y display.

Discount on orders over 5 clocks or kits. Overseas: Add £2-50 for Airmail.

= Send payment with order. SAE for details.

= PULSE ELECTRONICS LTD
(PW 1) 6 GOWER ROAD,
ROYSTON, HERTFORDSHIRE

B et Rz cons Phone Royston (0763) 43695

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

IDEAL FOR

| THE D-I-Y MOTORISTl
£5.70 + S VAT Subject to availability

(Order code 991-568)
The Dwell Meter permits easy
adjustment of worn or pitted contact breakers, based on the electrical
contact time and not on the mechanical distance between the points.
The improved accuracy obtainable by using this self contained unit,
ensures greater precision than may be obtained using Feeler Gauges

QO'seas orders—add 15% for P+P. All. items offered for sale subject
to the Terms of Business set out in Doram Edition 3 catalogue. price
60p. The Doram Kit brochure is also available, price 25p. Combined
price only 70p which also entitles you to 2x25p vouchers, each one
usable on any order placed to the vaiue of £5 00 or more (ex. VAT)
DORAM ELECTRONICS LTD
PO BOXTR8, WELLINGTON RD.IND EST.. LEEDS LS12 2UF

An Electrocomponents Group Company
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'30x30 WATT AMPLIFIER KIT

Specially designed by RT-VC for the experienced constructor, this kit
comes complete in every detail. Same facilities as Viscourtt |V ampiifier.
Chassis is ready punched; drille¢ and formed Cabinet is finished in teak
veneer. Silver fascia and easy-to-handie aluminium knobs. ¢ 00
Output 30 +30 watts rms, 60+60 peak. 29

+p&pE2.10 iy

FANTASTIC SAVING.
%%, 4x4 STEREO AMP =i
' 1.C 20,20 WATTS
> KIT £14.50 rsr£2.00 STEREO AMPLIFIER KIT
NG WITH PZ 20 POWER UNIT

For the experienced constructor
who wants to design his own stereo, kit includes all
necessary components including constructors manual.

A build- t-yourself stereo power
amplifier with latest integrated

- circuitry. 10W RMS per channel
output, full short-circuit and

Plus Pair of easy to build 4 watt speakers in kit form, overheat protection. ¢ p= g5 paice
with teak simulate finish cabinets 127 x 9” x 5” approx Cormplete with P
PZ20 Power Supply LIST £14-50

DIY SPEAKER KITS

EASY-TO-BUILD
WITH ENCLOSURE
Specially designed by

RT-VC for cost-conscious
hi-fi enthusiasts, these

kits incorporate two teak-
simulate enclosures, F
twoEMI137x 8"

{approx.) woofers, two
tweeters and a pair of matching cross-
overs. Easily constructed, using afew basic
tools. Supplied complete with an easy-to-
follow circuit diagram, and crossover [} o 2

components. Input 15 watts
ms. 30 watts pgak, each unit.tz 550 SYSTEM 1B For onty £80, you get | SYSTEM 2 Comprising our 20+20

20x20 WATT STEREO AMPLIFIER
22990

*p&piz0

f"“*"l:*ﬁu&_,“ﬂi’.

T

Superb Viscount IV unit in teak-finished cabinet. Silver fascia with aluminum
rotary controls and pushbuttons, red mains indicator and stereo jack
socket. Function switch for mic, magnetic and crystal pick-ups, tape, tuner,
and auxiliary.Rear panel features two mains outlets, DIN speaker and input
sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.

Cabinet size 20" x 11"x 9%" PER PAIR the 20+ 20 watt Viscount IV amplifier, | watt Viscount IV amplifier: a pair of
(approx). +p&pes.50 a pair of our 12-watt-rms Duo Type ' our large Duo Type Il matching
l.lsl’) mgtcr;ed sppe‘akers: tt? BSR MP 60 speakers which handle 20 watts rms
type deck compiete with magnetic | éach,and a BSR MP 60 type deck
15-WATTKITIN cartidge, de luxe plinth  £@(J00 | with magnetic cartridge, £ P00
CHASSIS FORM and cover. < p&pfBOO de luxe plinth and cover. - p&PLIO0D

When you are tooking for a good
speaker, why not build your own from
this kit. It's the unit which we supply
with the above enclosures. Size 13"x 8"

Carniage surcharge to Scotland System 1B £2 50 System 2 £5 00

SPEAKERS Two models- Duo Ilb, | TURNTABLE Popular BSR
teak veneer, 12 watts rms, 24 watts | MP 60 type, complete with magnetic

(approx.)wootgr (EMI) *weeter, peak, 184" x 13%" x 7'" approx. | cartridge, diamond stylus, and
and matching crossover. Power 234 ﬂfﬁ'?a & de luxe plinth \\ s
handling capacity 15 watts rms. Duo 1. 20 watts and cover.

30 watts peak. rms, 40 watts peak, £1nQwo

. . 27”x13’x11'/" .

COMPACT FOR TOP VALUE ‘ PrPI4S0

How about this for incredible bookshelf
value from RT-VC! A pair of high efficiency
units for only £7.50 - just what you need
for low-power amplifiers. These infinite
baffle enclosures come to ﬁvou read{
mitred and professwnallg nished. Each
cabinet measures 12" 5" (approx.)
deep, and is in wood Simulate

Complete with two 8" £750
(approx.) speakers for max. per par
power handling of 7 watts. +p&pf170

Yszpznpmﬁ pip

3
X PYE STEREQO GRAM
: - CHASSIS il Gagims
Complele IEdLIy (u wstall-Wave bands L, M, £ 3 5 00
VHF STEREO, VAF MONO. Controls for tuning
volume, balance, bass and treble. Power output 7 watts
R.M S, per channei 14 watts peak into 8 ohms. 2 « 8" approx
r. chassis speakers and BSR C141 auto record player deck. -

Vo ey BSATIAS

35-WATT DISCO AMP

Here's the mono unit you need to start off
with. Gives you a good solid 35 watts rms, 70
watts peak output. Big features include two
discinputs, both for ceramic cartridges, tape
input and microphone input. Level mixing
controts fitted with integral push-pult switches.
Independent bass and treble ;:2

controls and master volume. +pApfls0

PORTABLE DISCO CONSOLE -
with huilt-in pre-amplitiers

Here's the big-value portable disco console
from RT-VC! It features a pair of BSR MP 60
type auto-retum, single-play professional
series record decks. Plus all the controls and
features you need to give fabulous disco
performances. Simply 26 400
connects into your existing

slave or external amplifier. +p&pf6.50

70 & 100 WATT DISCQ AMPS

Briltiantly styled for easy disco performance!
Sloping fascia, so that you can use the
controls without fuss or bother. Brushed
aluninium fascia and rotary controls. Five
smooth-acting, vertically mounted slide controls
— master volume, tape level, mic level, deck
level, PLUS INTER-DECK FADER for perfect
graduated change from record deck No. 1 to
No. 2, or vice versa. Pre-fade level control
(PFL) lets YOU hear next disc | 70 WATT
before fading it in. VU meter | £ 4900
monitors output level 70 watts

rms, 140 watts peak output. | ¥ P&p£3 00
All the big features as onthe [ |[OOWATT
70-watt disco amplifier, but
with a massive 100 watts rms,
200 watts peak output power.

8-TRACK
CARTRIDGE

PLAYER MECHANISM
Requires some atten- {695
tion. Complete with built

in pre-amp, A.C. 240V + p&p €150

BSR CAR RADIU KIT
TURNTABLES t

BSR MP60 TYPE a 3
Single play record player

{Chassis form) less cartridge £15.95
Cartridges to suit above P &P £2.00
ACOS MAGNETIC STERED . . £4.95
CERAMIC STERED. . .. ....£1.95

BSR automatic record player deck
(Chassis form) with cueing device

MOTOR
TOP 10
AWARD

Complete with speaker, baffle and fixing strip The
Tourist IV for the expenenced constructor only.

The Tourist IV has five push buttons, four medium band
and one for fong wave band. The tuning scale is
illuminated and attractive small aluminium control knobs
are used for manual tuning and volume control.

The modern style fascia has been designed to blend with most car
intenors and the finished radio will slot into a standard car radio

and stereo ceramic head £9.95 aperture. Size aporox 7 x 2 x 41" Power Suoply ¢ 50
Nominal 12 volts positive or negative earth (aftered 1 2
P &P£2.00 internally) Power Quptut 4 watts into 4 onms Cpap:150
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ALI.PRICESINC VAT. AT12;7/

GOODS NOT DESPATCHED OUTSIDE UK
All rsmg subject to availability. Price correct at

1/4;77 and subject to change without notice D0 NOT SEND CARD
We are unable to show all our products. so please  Just write your order
Send stamped addressed envelope forour ~ gwving your credit
fully descnptive catalogue and any further information Card number

R|[THv]c|

21c HIGH STREET,ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE ROAD 9am - 5.30p.m., Hatf day Thurs
ACTON: Mail Order only No callers
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Incredible Value in-Precision Test Meters

AVAILABLE FROM SELECTED STOCKISTS. WRITE OR PHONE FOR LIST
MICROTEST 80-1.C.E 20,000 0hms/Volt 40 RANGES} SUPER TESTER

20,000 Ohms/Volt, (d.c.) 4,000 Ohms/Volt (a.c.) 2% accuracy. V d.c. 100mV to
1kV (zRan gesz51 1 (d.c. 501 A to 5A (6 Ranges). Va.c.1-5V to 1kV (5 Ranges) | a.c. 680R—| .C. E
250uA to 2-5 5 Ranges). Resistance, Low Ohms, OhmsXx1, Ohmsx10,
Ohms x 100. Output Level Measurements 1:5V to 1000V (5 Ranges) 20,000 Ohms/Volt 80 RANGES
+ 6dB to + 62dB (5 Ranges). Capacitance 254F to 25,000 1F (4 | 20,000 Onms/Voit 1% d.c. 4,000 Ohms/Volt a.c. 2%
N Ranges). 1000 times overload protection (on Resistance ranges). ‘1“’;- 1omy 1o ""‘Za(‘a ERTI YO0, 2 (DL
% Meter movement diode protection. Size (without case) 90x RIS ER s L B I B
70x 18mm. Automatic zero, non-parallax mirror scale. Un-fll 100, x 1000, x 10,000 and Low Ohms. Reactance
breakable carrying case and probes supplied. Full After 8"‘;“”°',‘°“g°,“m:'f‘°“,- h:ga&;e;/me(:tqisooo H)z
N . - - anges). utpu eve - anges)}.
Sales Service available. Ppice £16.15 inc. VAT Decibels —2¢-+70d8 (10 Ranges). Capacitance
0-500,000 pF (2 Ranges using malns supply) 0-20,000
R N W P T i L R A A UG LTl F (4 Ranges using Internal 3 Volt battery). 1000
a comprehensive range Of acces- times overioad protection on Resistance ranges
A and meter movement diods protection. 10 Measure-
sories: shunts, tranSformersu spec- ment Functions and 80 Ranges. Size 128 x 95 x
EVUTLL IS CESIE LRI IR CYS G A Ml 32mm.  Non-parallax mirror scale. Unbreakable
RN I LT LR o0 I VLT B Ll carrying case supplied which contains Dprobes,
Input Impedance: 500M Ohm, nominal (Other mains lead, crocodiie clips and shorting link.
A I R L U L REC Il  Price £27.27 inc. VAT
Probe consists of a highly insulated moulded
plastic body, fitted with a hand guard-Ting,
containing a stable, precision 500M
hm resistor, which may be used to
/ extend the d.c. voltage measuring
// capability of analogue multi-meters
or electronic voltmeters, to a maximum
value of 25kV. The probe is fitted with
a prod-tip for connection to the voltage
source to be measured and a connecting
tead terminating/in a 2mm plug for inser-
tion into the medasuring instrument's d.c.
voltage input socket. (dmm plug avaiiable to
order).  £6.42 inc. VAT

Saomeates  Electronic Brokers Ltd  49-53 Pancras Rd., London NW1 2QB. Tel: 01-837 7781

YES SIR Ist class post TONIGHT!
The service is available to anyone
thot opens an account.
L 5 i i x 2 3 2 B 3 3 |
HIGH SPEC components FAST!
Agents for VERO - ANTEX -
BIB MULTICORE SOLDER
@ Open 9am-5pm, 6 days—Phone orders 9am-4pm —=
@ S.A.E. for stock list Including pots, presets, 1.C.’s 7400 & CMOS.
. capacltors, plugs, sockets, switches, cable, vaives, meters, books, etc.
Post free envelope included for your next order.
SUPER EXPRESS phone service—ask for details.
Shop at keen prices 6 days per week. Late night—Fri. 7-10pm.
@® Discounts £5—5%, £10—74%, £15—10%,.
TRANSISTORS + 200 OTHER TYPES IN STOCK
AC125 26p |BC109B 13p |BC262A 19p !BFX29 26p [TIP41A 6&7p
126 26p 109C 13p 287 28p 84 22p 42A  80p
127  28p 117 18p* 300 35p 88 22p [TiS43 35p

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

ELECTRONIC
CAR

E 128 20p 142 24p 301 34p |BFYS0 25p |ZTX300 13p*
151 35p 143 24p 303 35p 51 25p 302 18p*

153 35p 147A 9p*| 338 16p* 52 25 500 15p*

. 176 22p 147B 10p*| 557 15p*|BY164  40p 502 18p*
187  22p 148 9p*|BCY71 18p |MEO4O1 18p*|1NOt4  5p

. 2 1488 10p* 72 14p 0411 18p* [1N4001  Sp
AD149  68p 149B 11p*|BD123  90p |ME4001 10p*| 4002  6p

161 s2p 149C 11p* 20p 4101 11p*| 4005 9p

l 162 52p 154 18p*| 131 42p |MPF102 4op*| 4006 Op

£9.95 + S VAT
(Order code 997-005) Subject to availability

Avoid difficulty in starting your car on cold mornings with the Doram
C.D. Ignition Unit. The complete kit incorporates features such as
single switch reversion to the standard ignition system for servicing

AU113  1-72* 184L 11p* 185 28p 29
BC107 11p 187 26p 194 10p* 35 . 60

. 107A 12p 212A 13p*| 196 12p* 44 45p 3702  11p*
108  10p 212L 15p* 197 12p* 71 3Sp 3703 14p

BC108B 11p 2138 12p* 199 15p* | ORP12 68p 3704 13p*
108C 12p 214  15p* 200 le TIP29A 47p* 3705 14p

-
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109 12p 214L 17p*| 338  34p 30A S6p*| 3707 a 12p* etc. and also an immobilisation facility. Improved performance and
DIODES BRIDGES BFW11  68p 3A LINEAlg :/Qc 5159 fuel consumption,along with reduced points erosion and longer plug
sov3A 13p[100V 1A 200 RESISTORS 1ip®each 74 8 life makes this unit a must for any 12V neg. earth car
200V 1A 30p |+ WATT E12(5%) 5 b :
100V 3A  15p 400V 1A 32p|1 ohm - 10m ohm LM380 SL607451-29
200V 3A 18p|200V 2A 98D | ZENERS(400mw) BZX 83| Kpcae oo . )
400V 3A  21pl600V 2A 1-40|3y, 3V3, 5V1, 5V6, TVS,[SN76013ND  1-60° O'seas orders—add 15% for P+P. Ali items offered for sale subject
THYR|STORS 9vi, 10V, 12V, 18V, 22V, SN76013N 1-75* 1o the Terms of Business set out in Doram Edttion 3 catalogue, price
. V1 30V, All at 12p*each. ,|SN76023N  1-75% 60p. The Doram Kit brochure is also available, price 25p Combined
?%¥ 1'}\ 1““’0 E-?“%G‘ 600 kg? Ll zgg/: 125 goi ¥gﬁg?8$ ::23. price only 70p which also entitles you to 2x25p vouchers, each one
l 400V 4A 65p C106D1 Grn 29p 29p (TBAB20 1-20* usable on any order placed to the vaiue of £5.00 or more {ex. VAT)
500V 6§A 1-85 BT109 Clips for above 3p. ZN414 1-40° DORAM ELECTRONICS LTD.
Post & Packing 25p per ordAer VAT please add to total * 12%, rest 8% P.O. BOX TR8. WELLINGTON RD.IND. EST,, LEEDS LS12 2UF
ORCHARD ELECTRONICS
i FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, 0X10 0DE An Electrocomponents Group Company

Telephone 0491 35529

--------- ---ﬂﬂ!
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AXON ENTERTAINMENTS LT

A FULL RANGE OF MODULES & READY-TO-USE EQUIPMENT TO PROFESSIONAL STANDARDS FOR THE PROFESSIONAL

MODULES AND INDIVIDUAL UNITS

SY ST E M 700 0 COMPLETE & READY-FOR-USE EQUIPMENT

TP T
POWER AMPLIFIER MODULES 30—240 WATTS CENTAUR—THE 100W RMS STEREO DISCO
COMPLETE WITH SOUND-TO-LIGHT SEQUENCER & LIGHTS
2 "
B oo A Cane morput. ONLY £ (+4'50 car) or Low Interost torms Deposit £24-78
E B Distortion typically 0:2% L1z months at £18:77 or 24 months at £10-63
B 10 Transistors, 4 Dlodes. M 100W RMS sterao output
@ Response 30HZ-30KHZ @ Twin heavy duty loudspeaker
@ Fully short & open clrcuit proof M Four channel sound lite—
@ Sensitivity sults most mixers. ) sequencer complete
a BulI!-In surge supp & 4 with display
@ Twin D.C. & output fuses. M Separate mic., music bass
@ Top-grade components throughout. & treble controls
e e———c——cn oo 8 Sturdy vynide cablnets with
30 Watts rms | 60 Watts rms | 120 Watts rms Iuow rms all leads
| | Twin BSR decks with 11ft arm
SA308 A804 A608 SA1204 SA1208 SA2404 - t
30W rms/ 80W rms/ 60W rms/ 120W rms/| 120W rms/ 240W rms/
8 ohms 4 ohms 8 ohms 4 ohms 8 ohms 4 ohms
£9-50 £12-50 £13-50 £14-50 £21-00 £25-50

POWER SUPPLIES FOR THE ABOVE MODULES—READY WIRED & FUSED ON
GLASS FIBRE PCB

PM301 | PM601/4 | PM601/8 PM1201[4 PM1201/8 PM|202/4 PM1202I8 PM!«NM
For 1/2 For1/2 | Fort/2 | For1 For1 For ’ For 2 For 1
SA308 SAS04 | SAG08 | SA1204 SA1208 SA1204 SA1208 | SA2404
£9-9% £12-50 | £12-30 £12-50 £12-50 £19-50 | £19-50 £19-50

NOW AVAILABLE
SUPER CENTAUR

200W Stereo output—other detalls as above £275 (carr, 4-50)
or Depoait£31-08 12 months at. £25-03 or 24 months at £14-20
Cut-price d mic& h h £15-00 (only with complete dlscos)

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade)
. Monoor Stereo
e - B Ready to plug In & use
—"'E'.'.‘IE'_ © @ @ Automatic Mic override
é & Two tone panel
d ° Q Q 9 Q O 0 O G G W Twin deck & mic & tape Inputs
H Left/Right deck fader
The cholce of the professional D.J. 20Mz-20kHz Nolse —77 dB
Controls; Mic volume, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck volumes,
Bass, Treble, Muster, Headphone volume, Selsctor & On/Off.
Mains 5950

Mono 18v £37-30 Malns £43-50 Stereo 18v £53:50

IN MODULAR FORM— All you require is front panel {see below) knobs
& sockets etc. All electronics are assembled &

h:tsd
i s for lete mixer @ All Potentlometers supplied & fitted
I Low cost do it yourself wlth step by step easy to follow Instructions.

Mono £19-50 Stereo £28-50 Panel £3-50 Supplyunit £8-50

SYSTEM 7000 LIGHTING CONTROL UNIT MK Il (Four channel)
e R = T Has your light unit got ?

T~ g -
6 J B 4,000 W handling

& Integral dimmers
Sequence facllity W Automatic audlo level

u
M Smart 2 tone panel
[ ]

H

i

% H Advanced IC circuitry OURSIHAS |

t @ AI”Top grndzc?mponenn ONLY

. your needs o

L one superbly deslgned unlt £42 50
IN MODULAR FORM—THE QUADRAFECT £29-50
As with the mixers the Mk Il L.C. unit may be (Panel £2-58)

purchased in module form with all controls, requiring only a panel,
case & knobs etc. There are 13 simple connections
1-240w Audio Wl 8A RCA triacs I 0-5-20Hz S @ Fully supp d

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

Make your own mixer, mono or stereo, up to 2 channels, with full monltoring facllities,

and provision for echosend/return etc.

@ inputs tor low and high 2 mic, ceramic & magnetic
cartridge etc.

@ Up to 20input modules per singie mixing module

@ Feed mosttypes of amplifier—accepts al! inputs

@ Professlonal low noise clrcuitry 20 Hz-30kHz

@ Infinitely ad ly

COMPLETE MODULES with facla
panet, .
Knobs & sockots, Monitor buttons, Ready wired & tested - o 2‘{:’5::?‘“”"""'
Mono Input  £8-50 Mono mixing stage £850 M Fuli range bass/

bl
Stereo Input £12:00  Stereo mixing stage £12-00 - No'lr: e coglrols

PRINTED CIRCUIT MODULES ;’V"h controls  fitted,

ckets, facia & knobs
Mono Input £5-50 Mono mixing stage £5:50
Stereo input  £9-00

Stereo mixing stage £9-00
Power supply for up to 20 channels—PPM18—£8-50.
= Long established & proven design % -,
3 Channels—100W per channel ¢
@l RCA 8A Triacs—Individual channel fuses L
- 1-240 W Input—master audlo level plus Bass/Middle/Treble

COMPLETE UNIT—Fuliy MODULAR FORM Facia & knobs etc.

cased with rear terminatlons—just Needs only 11 simple connections
plug In & go!
£24-75 £16:30 (Panel £2-38)

requlres only

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

W Complete unit simllar to Mk |1 unit above
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SAXON MINI-DISCO s50wRMs £139-50
100w RMS  £159-50
C/W heavy output loudspeaker

[ ]
@ 100W verslon has twin speakers

M Includes mic Input & headphone monltor
n

(carr. £2-50)

circult
Twin BSR decks wlith liftarm
B Tremendous value—just plug [n & go
W Wide range bass & {reble controls

Cut-price d mic & headph £15-00 (only with complete discos)

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCQ QUOTATION

SYSTEM 7000
MINOTAUR 100—All Purpose Wide Range Amplifier

@ 100W rms — 1d8 A four
@ Standard 8 ohm output Input, high
M@ Twin mixed Inputs accept power ampllifier
a wlde rarge of signals which will dellver up

@ 30HZ-30KHZ +2dB to 150 watts output. An
@ 23dB bass/treble absolute must where multiple
mixing & power are required

M Four indlvidually mixed inputs

@ Wlde range bass/treble 4+ master

An extremely compact and
versatile amplifier with

full protection and a clean,
attractive appearance.
Ideal for all groups,
disco’s & clubs

Il Vynide covered case
M Fully short proof
@ Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00

£49-50

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

SUPERSTROBE £19-75
M 2-3 Joules

@ 80W Tube for long lite

@ Compact 4” x4” x4”
PRO-STROBE £32-50
1 5-8 Joules

B External trigger

B Long Life tube timer
clircuit

150 WATT LIQUID
WHEEL
PROJECTOR

@ Accepts all accessorles
@ C/w with wheel & motor

plate
@ Sturdy steel construction
Remarkable value—
Sold elsewhere at

9-50. Our price

£3
is only: £33 5 00

Condenser mics ECM77600 ohm £13
ACCESSORIES ECM 81 Dual Impedance £|4 ’5 Crown headphones £8-73

Hoavy duty boomstand £14

All prices subject to VAT @ 8% except SA308/PM301, mics. & headphcnes (121%)
Add 509 post & packmn on all orden except where alraady shown,
Ord: g: By Tel —Access, B Card or COD Ring (01) 684 6385/0008
By post —Send cheque or ‘crossed P.O's or 60p for C
or send In your Access/Barclay card NUMBER ONLY

MAIL ORDERS & CALLERS TO: CROYDO
327-333 Whitehorse Road, Croydon Surrey CRO 2HS
24 Hour Ansafone service (01) 684

UP TO 150 WATTS HANDLING.
LS Tl L, LS NO X-OVER REQUIRED £7-50 ea.
- _

Exportars to 17
Ring Sue Abegg on (01) 684 6385 ior U X. trude enquirles

93




nocsonsolman uolwcms 47| PYsoo 50| U3 -s0lacvir mo
BENTLEY A | ECFB0 iy 110 | PCCss 1| PY801 50 U404 .76 | ACY18 2§
[ 0 hinieoa® | 7oCss . P20 50| USOL  -80|ACY1s B3 | AYliT 41
| ECFss 80 8.50 | PCC189 -52 QQV03/10 |U4020 76|ACY20 .21 | BYZ10 -3
1 ECH21 200 EY51 45 | PCF80 -40 200| VP23  -65(ACY21 83 | BYZ1l -
ECHS5 180 (kY81 5 |PCFS2 48| Qeosjl0, |VPAL  90|ACY22 18 | niZia 30
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX |kCHa 71 EYSs 80| POFR4 '73'4.5150/1600'3%{?{ (30|Acvas m | nyZis 30
ECHS1 -40 [EY8¢ 1. 8 57| . Al | FAY11A -pa
All prices inclusive of V.A.T. at 121% Telephone 6743 ECHs3 :oo iRY““ .87 ;gggﬂﬁg QV04/7; gg ggigg ;gs :gig g TAY41A -BE
Y 85| r = : . ECHS84 -50 [EY88 B E E SFCRET
A ] :ﬂvf‘ o4 g%%A A T R 28 | kcLso 45 |k¥ol 5o |PCFa01 49 | b1y W107  75|AD162 43 | 0AdT 18
024  65/0B3G .35 6K7G .38 |1:HH7 -65(35D5  -80|DK40 70 | LCLE2 80 RZ0 83| FOFAEY 54| LABCHD 48 Wise 18| ARIe 80 [0ATe 1
o2t e e 30|1iowy 88|aieGT -80|DK9? 1.00 | ICLSS 74 |EEil 6% | PCFB0S 5§ Lares 70/ Xdl 100 AFLS 30 | 0A73 1
TAdor 38/eBos 90 fKBGT 86 iiEl 380|35W4 .65 |DKes 7o | LCL8¢ -8 EZS0 38 |PCH200 | Licel -0\ X066  160|AFLlT B4 GATE 2
IATGT 60(6BE6 -40[dLl  2:60)12J6GT -0/35z3  -80/DLgs -0 KCL8S -70|BZ8L 40 s HeEE 2R3 (s &
18507 65|6BHE .70|6L8GC -70|1237GT 70|36ZeoT 70|DM70 g0 |ECLSS -84 GYsoL 95| PCLea 40| ULLHD &0 Transstors | AT 38| DACE ]
P on SaloBre  .eb|era " @o|12ks  1.60|352Z5GT -80|DM71 17p|EF22 100(GZ32 .60 (PCL8Y 49| UBKSY 39| & Diodes | AFIS0 56 0A%0 1
IO O edra Salolis  60|1sKraT 80/42 = 180! DY87/6 -85 | EF40 -78/G233 180 PCLE4 40, UBLul 200|1N47dd 16| AF186 64| OAOL 1
Whar 38|0Bara -60|cL1o 200|1sks . 75|43 188|Dvsos .50 |EE4l -78/GZ3¢ 78| PCLes B4 | Uow: ou 2NA04 8L BALIS 161 OA%8 L
1ReCT 20|68 R7" 1:0015Eb20 "80|12Q7GT 80|50B5 98| Esoco ssp | EES ,90(0Z37 180 PCLeOs 80| Uuced -wo)2Ness 61 Balls & OC4r i
186 -0 N7GT 70|12807 = 80{5005 70| maoow o9 | EF78 175 [HABCS0-80 PEN2S 1.00|Ucus 4o aN17o B8 BALZS 144 0T
1T¢ H 8BRS 185 6Q7G  -50|138G7 .B§|600D6G Egol’ 00 | grg0 -89 [HL23DD-68 | PEN45 1-00 | UUK80 -sv | 2N2147 90| BA130 18 | OC48 1
1U4 70 ggg;o i;s 6Q7GT -50|128H7 -50 1-20| E88CC ﬁg ey Sy . UCH21 N‘f §§§§33 ?: géllg: H gg‘l’ .{l
;ggl 6BW7 -85 gg'_llgd) :% {23{177 ~gs ﬁ‘.?fé’é’nﬁ E92CC 70 EES: ::: Hugm%'w PEN46 1:83 UCH42 ! 2N3058 -88(BC108 -14 { OC72 13
DI 88\emzs  g0|CRTC 7012807 80 POLEGTL N0 EISOF 115 |Erey 42 100 | PEN45SDD | UCHS1 -48 | 2N3121 290 BC109 -14 | OC74 26
2x2 20 6C4 40 88CTGT 78| 14H7 95| 8543 8 EF91l  -50 |[HN309 1-70 200 | UCL82 -45|2N3703 -23| BC113 -80 | OC75 <18
X2 70lacsa 0| TG b LT O e ¥ |EFo2  50|HVR2 100| PENDD. |UCLSS -87|3Ns700 23| BCLIS 18 | OCTs 18
A4 88lece A8/ A e Lo soay Loo|msscc o |EFeT .90 |HVR2AI-00| 4020 100 |UF4L  -70) AALID 18| BClls 30| 0CT7 38
Ja.  Aolece w00 C8  80|10G6 800|807 110|E114s "o EFgs  -90 [KT41 1.00| PFL200 -70 |UF42  -80| AA120 -18|BC118 26 | OC78 -1
33501 70|04 150|68K7GT 86| 19H1 4.0 lszs B50|EAso 4o | Seiss 42|KTeS 300\ PLss 100) DR 80 AAs #1|povi 88 | ocsn 1
B80T R DG 180l QT | 0|20D1 70(0702 180, mave 140 |EEis¢ 48 |kme1 sop| PLSS 80| UEED 3 AABMS 251DCVIS 98| ocein 1
3V  30|ocie" Falovea  80(ooes 8s|5703 I8|mABca 40 | B 4s (Siwe: '’ | PLsia 08 |ULs 70| Acils 30| Dovs 28 | OCa 1
. 8VEGT 20L1 1 . ; . i 3 d
o g T HeRD dRmen wie L el mn U gies G5 8 Se o
SR4GY 1-00{6CUG 00 48|20P3  1.00/6067 1.00/EAF801 78 | ELS5 300 50| PL84 50 .50| ACL28 23| BF159 -30 | OC84  -28
§U(G -0l6D3  78/7B8  -80\a0ps 846463 200/ EBa¢ 30 |EL3r 300 [xTwes s PL504/500 O¥ss 301acisz #3|mFies 23 | OCl2s @
g, miibh, fm i i S R wn e B B e e
00(eEwo -88(7B7  200|25L6G 909002  B8|nmcar .48 | Bras o5 [MELDS PLo0s ?‘38 LR Aoy ol BRisy B | oG 4
i : i - 83 -7 - i - i : ¢
e, W R CHiEE BES BERD SIS Hhe 0 am R B 5o
/303 79|6F6G  -80|8D2  -B0i35Z5 .75 ACGPEN 60| somey .40 |EL8S 80 PoL a0 |PLSI0 280\ Uss g0 |ACISS 40 BEYSO 28 | 006 48
6ABG  140|6F13 D7 70| %me se|aATes 1pg|EBFSe 40| ELos -67|PABCso 45| PT4D 100\ Uss 17p) AGI0S 4 BEXEL 5 Gco0p
aAcT 58| P14 ‘90| T0c2 20| 0o oeolAETS oo EBL31 200 | EL380 1.80 [PC88 .68 | PY38/2 50 | USS 175 ACI . BY 52 Bﬂ]). o 05 .50
SAGE 38|OF15  85|10DE7 -80|30A6 75| ATF4 5o|EGI -84 |ELSos 180\Pcss 63| TFRY 90| VST B0D Acur 12 BYL0 81 00808 148
: . 87| 30¢ i 80| EC88 -84 - 2 - ; 20 | MATCHED TRANSISTOR SETS:—
gAGT G0|SF1S 60 10F1 67 30010 T|AZ.  SO|ECes g5 |EMso 85(PCO5 1.00|PYS2 40 |Us1 ‘80 [ LP15 (AC118. AC184. AC157. AA120) 61
6AHS -70(8F28 85 | 10F9 85(30C17  -77 AZ31 80 Eccss 200 | EM8L  -80 [PC97 75 | PYss 50 | U1s1 .50 (k JocATD & 210081, B0 ) 8ip
BAJS  70(6F2¢  80(10F18 -86|SOF  -70|AZ4l 50 00 | MO8 8 pcao0 40| PY8S 60| Uzl 100 |PopRack-1/OCSLD & 2/0CSI, op.
8AKS -45(6F25 1-00|10LD11 -75|30L15 -75(B36 75| ECCS6 2 1/0C44 & 2/0C45, -50p. 1/0C82
GAKG 70(6F28 -74|10P13  .80|30Ll7 -70|BL63 200/ECCI0 90 EMB¢ 45 !PCCB{ -39 | PYS00AL35 | U301 85| 5,0C82 -58p. Bet of 3/0CE3 -70p.
6AMSA -70|6F32  -70|10P14 £-50{30P4MEK -98(CL33 175 1 -
6ANS  -70|6G8G  -80(12A6 5(30P12 -74{CY1C 1.00ECC82 34| gyecis) offer of EFSO valves, soiled, but new aud tested, &1 each.
b gg gg§8A ;0 loAnd Y o T o, All good d. tested, and teed. D tch on all orders below 215 in
5 -75|12AD6 80| S0P4 -90|D1 .50| ECC84 -85 | All goods are unuse an, —%op
g:g‘g} 1-:8 ggg(;'[‘ gs gﬁ%g -‘g ;oongl }% g:ggé 2‘5’ g%gg 1-%: value. Orders over £15 post free. Orders despatched same day as received. Any parcel insured sgaln‘n
1 d “ L13 1- d i damage in transit for 5p per parcel extra. Terms of business avatlabie on request. Many others in
::Ing :8| gggGT :a:I gﬁgg :8 gg;i}g igg ggg‘; ;3 g%ggg g% stock too numerocus to list. Please enclose 8.A.E. for reply to any queries,

¢ Mono or stereo 60mm track faders with PRAGTIGAI. WIRELESS T.V. SUUND TUNER

anodised panels and cue switches as (Nov. 75 article by A. C. Alnslle)

& required. IF Sub-Assembly (G8) £6-80. P & P 75p.

o 0 ) Mullard ELC1043 Varicap UHF Tuner £4-20. P & P 30p.

5 o || DEOAE, Al D B O falte) 3-way Station Control Unit £1-20. P & P 25p.
of the cost of our professional faders, 6-way Station Control Unit (Special Offer) £1-00.
are eminently suitable for small mixers, Resistors, Caps, Semiconds etc. £5-80. P & P 55p.
PA systems, disco’s etc, where a Printed Circuit Board £1-00. P & P 30p.
consistent performance is required. Mains Transformer £2:50. P & P 30p.
(send 84p stamp for information sheet) Add 124% VAT to price of goods. P & P all items 85p.

Copy of original article supplied on request
Callers welcome at shop premises.

AUDIOFAD, 46 West Way, MANOR SUPPLIES

Bournemouth, Dorset
BH9 3EB 172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-784 8751

Latest revised issue (4th Edition, Cat. 8). Includes new ranges of 144 pages
meters and switches as well as price adjustments together with
items from advanced opto-electronic components to humble
(but essential) washers. Many things listed are very difficult
to obtain elsewhere. The Company’s own computer expedites
delivery and maintains customer satisfaction. Attractive
discounts are allowed on many purchases. ACCESS AND . POST PAID

BARCLAYCARD ORDERS ACCEPTED. SR e Mg

on all C.W.0. mail orders in U.K. over
+ FREE POSTAGE £2:00 list value (excluding YV.A.T.) If under,
add 15p handling charge.

All communicatlons to Dept. PW

28 8T, ES ROAD, E.IGLE!'IELD GREEN, EGHAM, SURREY
TW20 0HB, Tel Echlm 3603. Telex 264475 Shop 9-5.30, 9-1 pm Sats
NORTHERN BRANCH: 630 Burnage Lane, Bnnuge, Manchester
M18 1NA. Tel: (061) 432 4945. 8hop 9-5.30pm, 1 pm Bats.
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GREENWELD THE GREENWELD DRAGON—GUARDIAN OF GOOD VALUE

443 Miillbrook Road Southampton

S0O1 OHX Tel:(O703) 772501

TAPE DECKS
Reel to reel chassis, takes 7” spools.
Single motor operation. Made by
Telefunken. No heads or electronics,
mechanics only. Dlecast ally frame
13§ x 8§ x 63” overall depth. Only £3-50.
Data Tape Deck by D-Mac. Not much
info., just arrived. Reel-to-reel, takes
3” npool 2 heads, |2V motor 3
ition switch. 17 #
c' 8, 200V 8A SCR min 6V relay, etc
In ‘good condition, but not new.
Size 225 x 165 x 120mm high. £5-50.

BARGAIN PACKS - £1-50 EACH
K101 16 BC107

K136 4 555
K139 30 1uF 25V caps
For full lIst of packs, see PE.

KEYBOARDS
Front half of calculator, really. Case
130 x 75mm has display window,
2 slide switches, and 25 keys. Only £1.

1 WATT AMPLIFIER
PCB 100 x 80mm with LM380 and
assoclated components to make 1W
amp operating from 9V. (Can be
increased to 3W output by ralsing
supply voltage and fitting heat sink).
Complete with volume control.
Connexlon sheet included. Also on
the board is a speed control clrcult
comprising 10 transistors, 2 presets,
4 pole 3 way switch, etc., but no
data on this. Only £1.

POT PACKS
An overwhelming abundance of pots
of all shapes and slzes, including
duals, switched, sliders, etc., prompts
us to make this offer: 20 asstd for
£2-20, 100 for £8-50,

PO 4 DIGIT METERS
Ex-equlp, S00R coll, operates on 18V
only 40p, 10 for £3, 100 for £20,

RELAY UNITS
Units vary ullqhtly, but a guaranteed
minimum I20 relays, PO 3oood type,
an

7|b BARGAIN PARCEL
H ds of new ts—pots,

itch b Itors, PC
Boards with semliconductors, loads
of odds and ends. Amazing value at
only £2-90.

COMPUTER PANELS
Large quantlty always avallable; 3lb
asstd. 7lbs £3-65; 56lb £186.
Pack wlth about 500 components inc.
at least 50 transistars £1-00; Pack
with 12 High quality panels, Incl. IC’s,
power transistors, multiturn trimpots,
hundreds of small signal transistors,
reslttou, zeners, capacltors, etc.
Only £2
7400 1C rlck-—i‘o 74 series IC’s on
panels £

PC ETCHING KIT MKIlI
Now even better value—200 sq Ins
copper clad board, 1lb Ferric
Chloride, DALO etch resist pen
abrasive cleaner, 2 miniature drlli
bits, etching dish and Instructions.
All for £4-1

FERRIC CHLORIDE
Anhydrous technical quallty in 1lb
double sealed packs. 1ib £1:00; 3lbs
£2:18; 10lbs £3-80; 100Ibs £39-00.

FIBREGLASS PCB
Large quantity of affcuts, all usable
pieces. 200 sq ins, slnqle slded,
double sided or mixed £1-44.

DEVELOPMENT PACKS

50V ceramic plate cnpncnon. 5%. 10
of each value 22pF to 1000pF, total
210 caps. £2-76.
CR25 cnrbon film 1/3rd watt reslstors,
5%, 10 of each value 10 ohms to 1M
Total 610 resistors £6-00. Electro-
Tytics, wire ended 25V working 10 each
of: 1, 2-2, 4-7, 10, 22, 47 and 100mid,
70 capnclton for £3-20. 400mW
zeners 5% 10 each 3V to 30V, 260
In all. Only £14-00.
1 watt Metal Fllm resistors, 5%
10 of each vaiue 2TR to 10M,
E{2 serles. Total 680 resistors £12-00
Polystyrene capacitors, 160V 2{%
10 of each value from 10pF to 10,000pF.
Total 370 capacitors £12-50.

COMPONENT PACKS
400 asstd. carbon resistors £1- 35
100 Wirewounds 2-15 £1-9
200 Minlature rollstorl, T 4 and iW
mostly carbon film

E‘I 1:

poly, mica, ceramic caps

100 Polyester, -01-2-2uF

200 minlature efectrolytics, but many
ked 80 only £1-00

oil

arrangements. May be a few bent
but excellent value at

only £4-00.

Parcel of PO 3000 type Relays—Lots
of diff. types. Total 12 for £2-58.

SWITCHES
Wafer switches, 6p3w 30p.
Wafer switch mechnnlsm 12 way
Room for 2 wafers. 15p. Wafers to ﬂt.
Tp2w 20p, 1p 12w (few only) 40p.
Bank of 5 push button switches, 4 are
6 pole ¢/o, Interlocking, 5th is in-
dependant dpco. No knobs 70p. Sub-
min dpco slide 15p; push to make
1Sp; push to break 20p. 10A 250V
rocker 18p; DPCO rocker 40p. Sub-
min toggles spco 62p; dpco Tdp;
dpco centre off 80p.
PO 1000 t{p fever switches, in
vertical bank of 4, each 4 pole c/o,
centre off. Ex-equlp 50p. Also with
4th switch blaud Mp. Few horizon-
tal banks of 10, £ Push button
switch (No knob) DPCO non-locking
12p. As above, but locking on or off,
rated 250V 2A 19p. Microswitch
18 x ® x 8mm, 5A 240V rating, has
55mm lever 1’p.

TRIMMERS
2-7pf, 4-15pf, 8-25pf, 8-30pf ceramic.
All 15p each, Compression types,
2.-40p1 18p; 100-500p1 34p ; 500-1250pt
p.

HIGH POWER POTS
Berco preset rheostat, type SEF
p metal cover

£1:50. Rotary types: 25W

114R £1 17 each; SOW BOR 1k5
£1-44 each; 100W £1 .
Moulded Cavbon ngh Voltage Pots,
ideal for scope brill and focus con-
trols, etc. Rated 3W. 2kS, 3k, 5k, 10k
50k, 100k, 250k, 500, 1M, 2MS, all
$2p each.

RELAYS
Mlnlutuve Plug-in types: 1250 ohm
o 40p; 700 ohm 4¢/o S8p. PO 3000
ty e 650 ohm with 8 heavy duty c/o
contacts (Ex-equlp) 75p; 10 for £4-00.
8 17 easlly removable reeds In 3580
ohm coll 530p; Piug in relay, B7G Base
17mm dla x 42mm long 10k coil 1 ¢/o
contact 40p. Omron MK3P plug In
relay. 230' AC coil, 3 sets 10Ac/o
contacts. £1-29, Bases 30p. 6V PC

type, SPCO contact 70p.
x-equlp on PC board, min sealed
type, 22 x 20 x 10mm 200R coll (ops on

6-12V) 2 c/o contacts 40p

Ex equip 34 x 30 x 15mm 250R coll,
ops on 812V 4 c/o contacts, 80p.
Delay relay, 115V 20 sec coll, malns
contact 80p; 230V coil 30 sec delay £1.

CRYSTAL FILTER UNIT
Chassis 210 x 11% x 80mm contalning
24 way switch, 24 HC8U xtal holders,
24 beehlve trlmmer- + board with
4 BF115,R's Cl,ec. £3-50.

SMHz FREQUENCY
SOURCE
High stabllity, better than 2 x 108
short term, better than 1 x 10— 7 per
month, 12'6V _drive voltage, output
SMHz Into 50R £12. 4-433619MHz
colour sub-carrler crystals 80p.

BOOKS

All by R. M. Marston, these titles use
readlly avallable components,

20 Solid State Projects for the Home
£2. 20 Solid State Projects for the
Car & Garage £2, 110 Semiconductor
Projects for the Home Constructor
£2:70. 110 Thyristor Projects for the
Home Constructor £2:70. 110 [nte-
grated Clrcult Projects for the Home
Constructor £2-70. 0 Op Amp
Projects for the Home Constructor
(uses 741) £2-70. 110 CosMos Digital
IC Projects for ihe Home Constructor
£2-95. 110 Electronic Alarm Projects
for the Home Constructor £3-15.

BOXES,
[1] cases'a
BOARD

VEROBOARD
01” 015"
33 34"

d4p 40p
5 133 50p 55p
17x33" £1-90 £1-60

0-1” plain
N/A
40p

£1-30

PINS
Full or half pins, 0-1 or 0-15 35p 100.
Spot face cutter for 0-1 or 0-15” 73p.

DIP BREADBOARD
Accommodates 20 x 14 way or 16 x
16 way IC's £2-00.

OFFCUTS

Pack A, All 0-1”

Pack B, AII 015"

Pack C, Mixed

Pack D, AII 0-1” plaln
Each pack contalns 7 or 8 pleces with
a total area of 100 sq ins. Each pack
is £1-30. Also ava!lable by welght,
1lb £3-45, 10lbs £2
We are also VERQ wholesalers—
Trade price llst on request from
Bone Flde Companles.

=1

VEROCASES

Plastic top and bottom, ally panels

front and back.

Type 1410 205 x 140 x 40mm  £3-38
1411 205 x 140 x 75mm
1412 205 x 140 x 110mm  £4-60
1237 154 x 85 x 40mm
1238 154 x 85 x 80mm
1239 154 x 85 x 80mm £3-80
PLASTIC BOXES

Professional quailty, two tone grey

polystyrene with threaded inserts 'or
mounting PC Boards.

Type 2518 120 x 65 x 40mm £2-25
2520 150 x 80 x 50mm £2-60
2522 188 x 110 x 60mm  £3-50

Sloping front version,

Type 2523 220 x 174 x 100/52mm £6-60
Type1108171 x 121 x 75/37-5mm £4-30
Gen Purpose plastic potting box
71 x 49 x 24. In bliack or white 40p
Hand Controfler box, shaped for
ease of use In the hand, 94 x 61 x 23mm

$2p

S-DECS & T-DECS
S-DEC Breadboard £2-10
T-DEC Breadboard £3-15

SOLDERING IRONS
Antex 15W Model C £3-78
Antex 15W Model CCN £4°00
DeeGee 25W Model 3612 5::

Litesold 10W
EK400 40W

£2-
Instant Heat Soldering Gun with
bullt In lighting unit and § spare
tips £4-30.

SOLDER
Multicore small reels, slze 10 229
-45; Slze 12 18g £1-45; 500gm
reels 18g £4-80; Small packs of 18 or
22g 30p.

OUR 44 page CATA-
LOGUE FREE with orders
over £2. (Send 10p if
under, or 20p stamps for
just catalogue).

SURPLUS CAPACITORS
15,0004F 8V 35mm dla x 55mm PC 10p

1 250uF 168V 20 x 50mm, tags 10p
1,250uF 40V 25 x 80mm, tags 20p
BOOuF 40V 25 x 50mm, tags 18p

10,000uF 10V 35 x 80mm, tags
0 400uF 18V 35 x 80mm, tags 20p

4,000uF 25V 35 x 80mm, tags 25p
10, ,000:F 18V 40 x 80mm, tags 30p
SOuF 350V 25 x 50mm laqs 12p

1500uF 18V 18 x 34mm PC op
18,000uF 25V 50 x 105mm, screws “n
NB: Add 30p postage for any quantlty
Minlature resistors, carbon film 5%
1&9 each, £1-00 per 100 of one value
to 10M 1w metal film 2}p each.

BULK OFFERS
3mm wander plugs, black only at
speclal price of £2-20/100,
63mA 20mm quick-| blow fulen £2/100
24V 1W LES lamps £3-00
350mA 20mm A/S fuses 541100

SPECIAL OFFER of
PLUG-IN MODULES
Large quantity just arrived, several
diff types. Case slze 77 x 50 x 50mm,
elther octal or 11 pin base. Send SAE
for full list of types and clrcuits.
Type R: Contains 6A 200V SCR,
4 x 5A 300V dlodes, 24V reed relny.
C, R, etc. Octal base. With clrcult.
Only £1-00 each, 10 for £8-00. TypeM
§ BC184, C426, min. R's and C's
Panel with 2 8A
2N1711, 100V 1A bridge,
1 pre-et zeners, R's, C's, etc. Only

£1-50.

MULTIMETER MODEL
LT22

Probably one of the lowest priced
meters featuring a mirror scale,
overload protection and 20000 ohms
per volt sensitlvity. A modern styled
meter with unusually ciear scale
markings. Ranges: DC Volits 0-0-5-
2-5-10-50-250-1000 AC Volts 0-10-50-
250-1000 DC Current 0-50uA-25mA-
250mA  Resistance  0-50k-500k-5M
{MId Scale 300-3k-30k) db’s 4 ranges
~20db to +42dB, Size 130 x %0 x
42mm. £12-70.

5V 12A REGULATED
POWER SUPPLY
Brand new boxed fully stabilized
PSU, complete with instruction
manual. Load regulation 0-15%.
Thermal & Electronlc  overioad
protection. Only £24-00.

TRANSFORMERS

All have mains prlmarle:, secon-
darles as follows: 6-0-8V mA 95p;
9-0-9V 75mA £1-00; 2-0-12V JOmA
95p; 12-0-12V 100mA £1- 10. 8.3v 1*A
£1-95; 6-0-6V 11A £2-3¢; 9-0-0V

£2-55; 12-0-12V 1A £2- .5' 12V _S5A
£3-83; 12V BA £4-35; 20V 55mA 90p;
22V 100mA £1-00; 29V 50mA 88p;
Multltapped typal. 0-12-15-20-24-30V
1A £3-50; £5-00; 20-0-20V 2A

£4-40; 24V 500mA £1-65.

38 Lower

Send 10p for Multimet 1!

Qur retall shops at 21 Dopt:’ord Bmadw(:%/.,“London. SES (01-692 2009) and

8 2950) stock some of the adver-

tised aoods for personal cal|eru only. Ring them for details,

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES
All prices quoted include VAT and UK/BFPO postage. Most orders despatched
on day of receipt. SAE with enqulrln please.

MINIMUM ORDER VALUE £1
on orders over £3. Official

Wholesale enquiries

Orders accepted from Schooll, :vtc.

on
(Mlplmum Invoice charge' £5). Export/

list now r bona-fide

traders. Surplus components always wanted.

Practical Wireless, June 1977
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Deteclinow =
ledgey

Detecknowledgey ? No, we haven’t forgotten how to spell - a
number of you thought we had during our ‘Tecknowledgey’ ad
series last year - it is simply an expression of Ambit’'s specialist
topic for Summer 1977: Metal Detectors. In other words, we
want you to know that we know about them, not just selling
them, but how they work, and why. It is surprising how few
people can explain the theory and application of first principles
to metal locators. Things like why a bunch of keys can
sometimes fail to register, whilst a 2p piece indicates at 8 -10"
or why a lump of iron reacts as if it were non-ferrous. See our
new publication on the subject, a consise reference work that
sets out to explain from first principles the various phenomena
you will encounter. £1.00 inc PP.

PW SEEKIT COMPLETE KIT

Speaking of technology - that is, the application of scientific discoveries
to practical situations and every day equipment - the PW Seekit can claim
to have used a few innovative features only achievable with devices that
we have been fargely instrumental in promoting, so it is not surprising we
| are able to offer complete kits, and all parts for this exciting project.
The complete Seekit-kit costs £36.00 including PP AND VAT. This kit
contains all electronic and plastic components (undrilled), bar things like
glue, foil etc., which you are more than fikely to have around the house.
An SAE will bring you our new leaflet {A5 size please) with 3 more
detailed list. Please note we can only consider seivice/testing on complete
kits purchased from US.

BIONIC FERRET 4000

Not an electronically souped up rabbit catcher, but AMBIT's own VCD
metal locator system. The £40.74 ferret, (a saving of aprox. £3-529m on
the human version), comes complete with drilled, and cut-plastic parts,
earpiece, all electronics etc. The £40.74 includes PP and VAT at 8%.

A free copy of metal Detecknowledgey with all kits.

Wireless COMPLETE TUNER KITS
o _ MODULES COMPONENTS etc

Transistors:

CA3089E 1.04] 7805UC* 1.55| 40673 * 0.57| 7253 26.50
MC1310P 2.20({78M12*  1.20| MEM680® 0.75| 7252 26.50
TBA120 0.75 tda1412% 1.20( MEM614* 0.38{ 7020 built 6.95
uA753 1.80| 7815* 1.565{ Varicaps 7030 .. 1095

Linear ICs:

HA1137W 2.20|78M20* 1.20{ gato2  g.30!91196 .. 12.99
CA3090AQ3.75{ 78M24*  1.20| Ba121 0.30/92310 .. 6.95
HA1196  4.20| uA723CN* 0.80| gg1gs  0.45|7701 .. 26.50
uA720 1.40| TAAS550* 0.50] gg105 0.32/71197 .. 11.35
CA3123E 1.40| 8038CC* 4.50| myam2 1.35| Int. Mkil complete
HA1197  1.40| NE555V°® 0.70| pyvAM115 0.95| FM tuner kit £65.00
TBA651  1.81| NES66/7* 2.50| My AM125 0.90 (+£3 carriage}
LM380N 1.00| NE565* 250 ms— Larsholt Sign_almaster
LM381N 1.81 NE560* 350 EF5800 14.00 Mk 8 kit. Suitable for
LM3800* 0.75|MC1312 150 EF5600 12‘50 beglr_mers too £85.00
TDA2020 2.99 Digital ICs =2~ | Audiomaster 25Wﬂ

EC3302 7.50|,. A
TBA810 1.09 -2 F kit amplifier £79.00
TCA940 1.0l 11C900C 14.00] 8319 1200/ —————
VAT extra 12.5%, (*=8%). PP 22p per order - unless otherwise shown.

Full catalogue (much new stuff since 76) M)B. SAE for free {A5) prices
37a High Street, Brentwood, Essex. CM14 4RH. (0277-216029)

ambr

When you make your
own PCB’s,

vou need the

Dalo pen!

The original etch resist
marking pen that
revolutionised one-off PCB
drafting! Simply draw your
circuit onto copper-clad
board, allow ink to dry, [
then etch. A perfect circuit

is ready in minutes.

Send in the coupon below
for detalls of the Seno /33
range of aids to PCB preparation

Decon Laboratories Ltd. Freepost, Portslade, \
Brighton BN4 1EQ (no stamp needed)

Name: f
Address. I

Phone 0273-414371 ’
T _d

l¢~m~‘
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TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

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

City & Guilds Certificates:
Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

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

and Contracting

y POST OR PHONE TODAY FOR FREE BOOKLET.
E I[:s To: International Correspondence 5

Schools
Dept. No. 777G, Intertext House, LONDON
SW8 4U) or telephone 622 9911
Subject of Interest. .

Name

Address
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CARAVAN/CAR CONNECTOR

The famous Clanc connectors
heavy cast body enclosing
the electrical sockel and plug
—screw together canmnot be
pulled out or come out with
vibration. Hocket screw on
cover keeps out dirt when
caravan is mnot oonnected.
Socket £2:50. Plug 22-88p or
Socket fixed to solld angle
jron (ready for mounting)
£8:50.

3 CORE CURLY LEAD
Water and oll proof, terminating each end with 3 pin
Clang plug, length extended approx. 10#t. Price $6-00 +
76p.

UNISELECTORS

These are pulse operated
switches as used In
automatic telephone

switchboards ete, A 24v
&urln moves the switch

ough one switch way
all we have are of the

25 ewitch full wiper
type, the following aizes
are in stock:
3 bank £4-80 + 37p 3 bank & Homer 2540
4 bank- £5-94 + 5 bank g
8 bank £08-72 + 10 bank 21080
12 bank 21296 +

WEE MEGGER
A VERY SPECIAL
OFFER

Most famous testing
instruments, Made by
Evershed & Vignol, a
must for every electrical
contractor and service
man. In perfect going
order having been
thoroughly reconditioned
for the G.P.O. Price £14-00 + £1-12p. Post 80p + 6p.

LOW R.P.M. MOTORS

BLOWER FAN

12v AUTOMATIC SWITCH

It can sometimes be a problem to
find your car or caravan in a big
oar park or caravan site after dark,
#0 why not it a light that will come
on automstically when it gets dark.
We are offering a kit for this,
comprises: light sensitive awitch,
12v buib and buib holder In
tubular casing with coloured lens,
with wiring diagram.

Price #3-00 + 374p + 20p + 2p. Main uperation ewltch
avallable £3-85.

Centrlfugal type blower/
fans with rectangular
outlets designed to fit
into trunking for heat
blowing ete. will also
function as extractors
main voltage motors—
three sizes avalilable
small (overall slze approx
447 x 47 x 47) 84-50—
medium (overall size
9" x 8" x 3" approx)
28-50—large (overall size
12% x 12" x 10” approx)
£13-50.

Made by Crouzet — 8miths —
BAIWA — Venner and similar
famous companies—all supplied
ready for 280/240v 50hz malns
working at £2-78 each. Foilowing
speeds In stock when preparing
this advert.

1 rev per day 6 rev per day

1 rev per hour 12 revs per hour
¢ rev per min 1 rev per min

2 rpmn
20 rpm

14 rpm
8 rpm 25 rpm 30 rpm

15 rpm

REMEMBER 7-029

We are still able to offer the electrical
equivalent of this in 100 metre colls at a

TAPE HEADS ETC.

2 track record/playback 78p.

4 track record/playback £1-10,

Erase head 2 track 80p, 4 track 90p.
Mu metal shields and holders 65p each.
2 track r/p head and 2 track erase head
schedule and fixed on mounting plate
ready for tape 81-88.

CENTRAL HEATING

INDUCTION MOTORS

230v mains operated—preclsion made as used in fans—
record players. Tape recorder—heaters etc. etc. § stack
(as iliustrated) $1-85. § stack £1-75. 1” stack 22-28.

MEARTS

Randal (IHustrated) replace-

ment In 3080 etc 28-75.

HOBTBMAN £6:30.

SMITHS Controller 10/100 /®
1 in wall i

onse £7-50. S

MOTORISED DISCO SWITCH

With six 10 amp changeover
switchea, Multi adjustable
switches are rated at 10 amp
each 8o & total of 2000w’s
can be controlted and this
would provide a magnificent
display. For mains operating
#4285 post & VAT Pald
Ditto 9 switch #4-05 Post &
VAT Paid: DITTO BUT 12

HI1 Fl RECORD PLAYER

Btereo § watts per
channel. Russian made
but guaranteed re-
pairable. Travel dam-
aged or test line
rejects, In need of
attention, consist of
mains operatgd record
deck ~- mounted In

SWITCH

Malne operated—delay can be
accurately set with pointers
knob for pericds of up to
2% hrs. 2 contacts sultable to
switch 10 amps—seoond
contact opens few minutes
after let contact 98p.

SWITCHE #5785 POBT & woeden plinth with super 10 watt amplifier, Controls
VAT PAID. are "onfoﬂ“, “Tape/phone', mono/stereo’’, "Base",
“Preble”, “Balance’’, ‘'Volume”. We ure offering these

at price of record deck only so are a bargaln not to be

DELAY mimed only 88-78p, post £2:00p. Note cartridge and all

sparen are available at low prices.

BARGAINS

20% § amp
18v 1 amp
8:8v 2 amp
20v 1§ amp
24v 2 amp
80v 2 amp
8v 1 am]

=3

W AFER SWITCHES

8 pole 2 way 12 pole 3 way - 18 pole 2 way
8 pole 8 way 10 pole 3§ way 16 pole 3 way
4 pole 4 way 8 pole 4 way 12 pole 4 way
8 pole 5 way 8 pole B way 9 pole 8 way
2 pole 68 way 4 pole 8 way 6 pole 8 way
2 pole 8 way 4 pole 8 way 6 pole 8 way
1 pole 10 way 4 pole O way @ pole 8 way
1 pole 12 way 2 pole 10 way 3 pole 10 way
all $1-88 each all £2-41 ench all #8318 each

Mult! bank switches up to 72 pole 2 way~—to 12 pole 12
way quickly made to special order.

P
8:5v-0-8:8v § amp
10v 20v 80v 40v
250 watt loading
20 watt auto 118v
100 watt auto 118v

THIS MONTH’S SNIP

MAINS TRANSFORMER

very special price of 8$10-28p, carrlage
#2:50p. Our re-

malning stock of
this is 8 core and
earth, this is a little
larger physlcally
than twin and earth but if space limited then just
remove the unwanted core before taking cable into small
socket box.

TREE Telephone line. If you are using the above cable for
taking » supply to a shed or remote point then the third
oore can be used as n telephone line. For lighting we can
offer 1-5mm. Three core at £8-50 carrlage £1-60.

MULLARD UNILEX .-

A mains operated 4 + 4 L 4 -
stereo system. Rated one L 4
of the finest performers
i |
w
b

in the sterco field this 4,
would make a wonderful gift
for almost any one in easy-to-
assemble modular form and
complete with a pair of

Goodmans speakers this should sell at about £30—Lut due
to a speclal bulk buy and as an {ncentive for you to buy
this month we offer the system complete at only #14:00
including VAT and postage.

IT'S FREE!

Our monthly Advance Advartisin,
List glves detail
arrived—oftan

Bargains
t

.
a recent list.

Luminous Rocker Switch, suitable for 18 amps at mains
voltage, these are {lluminated with neon t.hrou’h amber
anel, mg-ln fixing Into hole ajze 13” x 1}%. 8peocinl
argain, 88p + bp.
Chrome Plated Metal Legs, heavy duty, really good
quality, made origiually for an expensive Decca outfit,
height 12”, #1-50 per set of 4 plua post 30p.
Students Relay Parcel. 10 Muit! contact 600 type relays
all different coll values coverlng most expe:imenters,
needs. Total retall value approx. £10—yours for 43 plus
80p post.
BER Record Auto-changer, current model of very high
repute with a cerarlo stereo oartridge 81008 + £1-87.
Post £1-00 + 124p.
Spesker bargain, 187 x 8
twin tweetera and

E.M.I. 10 watt speaker with
& reaily i tic performer.

THERMOSTATS

{ as I
capillary #1-62.
Limpet Stat must be mounted in close
oontact calibrated 90°-190°F 15 amp
contacta £1-68.

Appliance Stat fix like a volume control—
15 amp contact 30°-80°F 88p.

ditto but for high temps $1-28

Over 8tat—with Berson and capillary 88p

tod

with 86”

=

wi

Regular Tlrlce over &8 each——we have a limited quantity
§ obm coll 88 + B80p each poat and insurance.
Motor with lan biade—if you want something to cool or
it rou are muking a cooker hood or a blower heater ete,
this may be the answer. Quiet running induction motor
with a set of 8mith’s fan biades, spprox 5” dia, 2800 +
16p. Post 40p + 4p.

Miozoswiteh bargain—Honeywell, brand new 10 amp
250v Tdd on silver contaots, standard fixing, normal
operation. Price 10p + 1p—I10 for #1, post & VAT paid.
Cooling fing—heavy duty for TO8 type semi-conductors:
extruded aluminlum, sixe 4}” x 8”. Price 50p each.

24 HOUR TIMERS

VERMEN

As illustrated with sun correction
made for G.P.O. phone boxes unused
and perfect £2:25 20 amp switching
contacts,

8!

Timer heart similar to Autoset etc.
2 18 amp on/off per 24 hrs. $4:18.
TIMAQ

Module really miniature (approx 2
cube) but with 2 15 amp on/off per
24 hrs. £4-50.

Practical Wireless, June 1977

TERMS:

Cash with order—dellvery same day as order recelved
prices includes VAT and carriage unless stated but orders
under £6 must add 50p to offset packing etec,
BULK ENQUIRIES WELCOMED.

J. BULL (ELECTRICAL) LTD

(Dept. PW), 103 TAMWORTH RD.
CROYDON CR9 ISG

Instrument ceses—portable, about the size of portable
typewriter, actually 18”7 x 107 x 4” thick approx. wit
carrylng handle. Inside these boxes there is a malne
transtormer with two outputs 12v and 6v and two full
wave rectifiers with smoothing condensers as well ax
many other useful components, fuse holders etc. May be
just the thing you are looking for for that portable
{ustrument, Price $3+50 + 28p. Post 70p + 7p.
Fluoreacent kit for BIt tube. This is another exceptiona!
bargain. It comprises polyester filled almost slient running |
65w choke made by GEC, starter and holder, tube ends
and terry clips to hold the tube and wiring diagram etc.
THIS MONTH’S SNIP at only 81-75 + 12p the lot +
50p + 4p post and packing. Just what sort of & bargain
this i8 will be realised when you look at the new prices for
chokes only: the recommended list price of A8w s now
over £3-50.
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DOES IT HAV

TAMI000 100W 4 OHMS 85V £9:30
TAMS00 S0W 4 OHMS 45V £1-58
TAM250 25W 8 OHMS 45V £4-78

POWER SUPPLIES
For 1 or 2 TAM250/500 £7-5
For 1 or 2 TAM1000 £9-80
(Carr. 50p on supplles)

M Suits loads 4-16 ohms

W 20-20,000 hz +1dB

W Silicon circuitry throughout
R Giass fibre P.C.B.

H High sensitivity (100mV 10k)

M Low distortion (0-1%)

W 75% efficlent

BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:

% 30 A POWER TRANSISTORS + GLASS FIBRE P.C.B.
% 3A DRIVERS (100 W UNIT) 5 INTEGRAL OUTPUT CAPACITOR

THEN COMPARE WITH THE TAMBA RANGE—EXCELLENT VALUE—25, 50 & 100 W RMS
|

W Low profile (1” High 34” x 3%)

B Accepts most mixer/preamps
B Four simple connections

High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc.

ALL PURPOSE
MIXER/PREAMP

(WITH 60 mm SLIDER VOLUME)

M Anodised & printed facla

I Suitable for multiple input systems
M High & low impedance inputs

B High sensitivity

H Built in supply smoothing

IR 20-20,000 hz +1dB

IR 80dB Noise level

I Accepts a wide varlety of inputs

B Wide range bass & trebie controls
Use up to 10 preamps with 1 power

COMPLETE & TESTED assembly
with Treble & Bass controls plus
slider Volume Control. £6-50

units

You may order as follows: C.W.O. (crossed cheques, P.0.s, M.O.s, etc.) C.O.D. (60p | Hours, 9.30 a.m.-5 p.m.
extra). We accept Access and Barclaycard—send or telephone your number—do' not Monday—Saturday.
send your card. Add VAT at 8% to orders for 50-100W units and at 124% for 25W | Callers welcome.

Tel: (01) 684 0098

TAMBA ELECTRONICS

BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY

PHILIPS Fay

YOUE: PHILIP
HI=F1 ({US

The top sellers for home assembly in
Europe—now available in the UK.

Now - read all about the Philips range of
quality kits for home assembly — mixers, amplifiers,
speakers, etc, etc. Send today to
S.S.T. Distributors (Electronic Components) Ltd.,
West Road, Tottenham, London N17 ORN

[ Fiease sendme, quicky the new colour catalogue. . Pwel]

I Name =
Address

eV 2V |
PHILIPS | I

I [ Postcode

I |

| SEND |

i TODAY! |

S.S.T Distributors (s a member of
the Philips Group of Companies.
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THE 'METAC' DIGITAL
ALARM CLOCK

o 1 e ¢
to B

*

® Choice of Bright Orange 12 Hour Display, or
® Soft Green 24 Hour Display @ 24 Hour Alarm
® 10 Minute Repetition @ Alarm Set indicator
® Accurate Silent Timekeeping @ British Designed
and Built

SAME DAY DISPATCH orders received

before 2 pm are posted same day

£12-99 + £1-04 VAT

Cash, Cheque or Postal Order or if you wish to use Barclaycard
or Access, simply quote name, address and card number when
ordering.

Metac-Electronics and Time Centre

|DAVENTRY]| | UXBRIDGE |
Byt ) 67 High Street 3 The New Arcade, z
Daventry, Northants High Street, Uxbridge,
Tel. (032-72) 76545 Middx. Tel. (0895) 56961
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(All transistors, 1.C's
T , .
All individually boxed.

. . y EXPRESS EXPRESS offered are new and
Prices include discount | POSTAGE POSTAGE branded. Manufactured
in lieu of guarantee. ERdg i, o 15p per order in UK. by Mullard, Texas, RCA,

. q dd 2p In UK. .
Prices on application. el Ferranti, Motorola, ITT,
aams o071 80124 o5 Fairchild, Lucas, etc.
504G 120 | EC90/6C4 0-88 | ELB4/6P15 0-76 | IPCL83 042 AAZIS 6.8 | BDI3  0-40 L L
5V4G/5Z4G 0-88 | ECO7 0-92 | ELS0/6AQS 0-96 | PCL84 078 Aazis 012 | Boiz o.4s Quantity discounts on
8BH6 120 | ECC8/ EYB8/87  0-68 | PCL86 038 ACioT e-75 | 8F115 o . 4
68J6 0-80 | 12AT7 0-84 | EZ80 060 | PCLB0S/85 0-80 Acizs o023 |erier o2 application,
6B8WS 136 | ECC82/ EZB1/UUI2 0-60 | PD500 3-00 ACi27 0.5 BF173 025
8B W7 112 | 12A07 o0 Ezo0/6X4 872 | PFL2oo 088 AN 033 |BF178  0.30|OA91 007 | ZTX500 0-12 | 2N2905 0-3¢
6F23/30F5 1-32 ECC83/ GY501 1-32 L36/PL302 AC176  0-27 | BF180 0-30 | OA200 0-10 | ZTX501 0-13 | 2N2005A 0-25
Sfas U | AXIOLISSSE | BGs  don | BLaAl o AT 925| BEISU 030 | OfTe. 128 | ZTxan .28 | anaose .48
. . : o . . . ]
6SNTIGT  1-32 | ECC804/8/ PC83 108 | PL8Y 1-00 ACY21 0-55 | BF195 0-10 | OC20 200 | ZTX550 0-18 | 2N3053 0-20
6V6GT  1-00 | 30L2 124 | PC97 0-38 | PL84/30P18 0-84 ACY39 1-00 | BF1g7 042 OC23  2-25 | IN914  0-06 | 2N3055 0-60
WY ¥ e ol pem, tw ) meO o, | ADW afmm wnooth GRING NGR R
. . . . s ¥ : : . )
30C17/PCF871-20 ECH81/6C121-00 0 PL508 132 AD161 0-45 ' BFS98 0-25 | OC35 0-75 | 1N4003  0-08 | 2N3615 1-50
L2/1 1-00 ECH84 1-08 0 PL509 2-16 AD162 0 BFW10 0-61 | OC36  0-75| {N4004 0-08 | 2N3702 ©0-13
Dok tas | Eolmy o o% | Baw  im AFIIS B3| BEXE 02| OCH  04s|iNdoos ofo |3Nros o4
30L15 132 | 6PL12 072 o PY33 0-68 AF{17 025 | BFY50 0-21 | OC45  0-45 | {N4007 0-11 | 2N3705 0-13
30L17/ ECL8S o-88 | PC 120 | Pyss 0-68 AF186 160 | BFYS! 0-21 | OC71  0-25 | {N4009  0-08 | 2N3706 0-13
PCC806  1-32 | EF80 068 | PCF86 982 | PYS00A 136 AF239 045 | BFYs2 023 | OC72  0-45 | {N4148  ©0-08 | 2N3707 0-13
30P12 1.32 | EF85/6F26 o0-68 | PCF801  1-02 | PYSOU/PYsY/ ASY27 045 | BR100 0-40 | OC76  0-45 | [S921  0-08 | 2N3708 0-09
30PL1 132 F86 1-20 | PCF8 072 00 072 ASY28 025 | BY100 0-45 | OC77  0:75 152083  0-20 | 2N3709 9-12
WeLs 4| EUR o | el vm | Dl e AU L By 01| OGHD 038 | 1sstoon o.20 |2NaTT 043
: : - 12 | : 00A 0-20 ;
.;';,li_a‘a5 :-u E;gﬂggﬁg ::g ;g:ggg/ 1-04 ?o%liggl oM BA115 0-15 | BFX61 serles gggz ;:g 1S3010 025 g:gg;g :-31
30 44 : B8C107 014 0-20 | ‘55 | JN6%6  0-20 -85
Dyse/s7 056 | EF183/6F29 0-84 | 30FLi4  1-28 | ULB4/1OP1B 1-00 BT 014 Bzvssserles | OCT40 1-50 | aNo97  0-17 | 2N3823  0-60
Dvaoz o 8 | Efisueroo o848 | CCHe UYes/U3st 0-80 BC109 015 o'iz | OCUTo 050 |aNios 012 | 2Nsous  o-13
EBO1/6ALS ; BC113 o 045 ‘50 | 2N706A 0-12 | 2N3904 015
6D2 072 EK90/6BE6 076 30PLI2 [N ] ggug o zig gggg? :gg ";N}m 0-23 g:gﬁ ::;
I ; N1132  0-25 .
MULLARD PRICES AVAILABLE ON REQUEST i bif|SCHR 13| 2| B 018
48 ‘50 | 2N1303  0-40 ;
[ Py8i/ao0 0-50 ) 645M  0-63 BE160C 0- 065 | OCP71 125 |2N1304 0-45 | 2N406D 0-13
NE v I_VES PY801 055 | 6J5G 045 : . : .

A Jra s ON S B SR R e

AP : Cisal o 0-75 0-30 | 2N1307  0-50 | 2N4283  ©-30
Individually boxed and U a B Ter e BCiws 0 040 | TIC226D 140 | 2N1308 0:30 | 3N125 175

) . BCY32 1 0-40 | TIL2 0:22 | 2N1309 0-50 [ 3N141  0-80
= | UABC80 040 | 6KTG  0-85 : . : i
guaranteed but of Euro- [itfew ot 38 | s © b Ihn I NES 1R 48
pean or other origin at/uge i ieen o | BV § V2|20 $if anmwa vas RS O
d . UBF80 030 | 6L6G 250 ) & 013 | 273301 0.13 | 2N2646 050
greatly reduced prices. uers o3 5 8§ 8Czit 1 042 | ZTX302 017 | 2N2904  0:25
Quotations for any|3gg§g IR e 8pi2d 1 015 | ZTX304 0-22 | 2N2904A 0-25
. D T o SN7400 016 | SN7428 0-40  SN7486 0-47 | SN74145 1-26 | SNT4192 2-00
valve not listed. |yelaz bl ehel 03 | S Sab|Swie wit| o, b S 4 S b
UL41 0-75 | 6USG 1-50 . . i i
oD . . . . SN7403  0-16 | SN7437 1-00 | SN74154 200 | SN74195 1-10
A EnER AR RRINE SRS BY 3N7408 0.26 | SN7438 0-37 | SN7492 0-70 | SN74155 1-00 | SN74196 1-20
Chky 140 | EFss USSR | N78 750 | Dta 9780 | exd e SN7405 ©0-22 | SN7440 0 SN7483 070 | SN74156 1-00 | SN74197 1-20
' : . SN7406 042 | SNT441AN SN7494 080 | SN74157 0-85 [ XN74198 2-77
Clss 150 040 | OA2  0-45) Uyl  0-55|6XSG_ 045 SNT407 0-42 0-92 | SN7495 080 | SN74170 2-52 | SN74198 2-52
CYal  1-00  EF86 Mullard | OB2  ©-45 | Uyss  0-45 | 6X5GT 0:55 i
. ‘04 | PC86 0-65 | VR105/30 0-40 | 786 0-30 SN7408 0-28 | SN7442 079 | SN7496 0-985 | SN74174 1-57
DA bl Erss 23| PEw  oes 3 o 3 SN7409 028 | SN7450 0-16 | SN7497 3-87 | SN74175 1-10
AR O EFEs b PEa  ass | rmususe BE0 | 1Cs s SNT410 616 | SN7450 0-18 | SN74100 1-89 | SN74176 1-28
BFoi .43 | EFe2  0.50 | PG00  0-55 | S5 b R % SN7411 025 | SN7453 0-16 | SN74107 0-45 | SN74190 2-00
BEEL b Bt usch FERD SE IR SM T ol | S s S olfsne om Svdn
DKot 050 0-45| PCC88  0-62 | 35 0-50 | 7R7 1.9 SN7418 0.36 | SN7470 0-38 | SN74118 1-88 | DIL 8 pin 15
DK92  1:00 | EF95 UK 1-65 | PCC89  0-55 | 3va 0-85 | 7S7 225 SN7417 0.38 | SN7473 041 | SNT4121 0-50 pin 1op
kes  0-75 | EFoa 080 | PCCIS9 085 | sRaGY 1-20)7vd 080 SN7420 0-16 | SN7474 0-42 | SN7122 0-70 | DIL 14 pin 15p
S ph ok SH on’ e GE Wi fe | SuE LR[SV E QS 18] SockeTstepintip
B $3|fd b eem of BacT el th | ST SR e s
: 60 | 574 095 | 12407 0-38
DYS7  0-45|EL34  1-20 | PCF 072 [ 6/30L2 090 | 12aX7  #-38 THIS MONTH’S
DY802 047 | EL36  9-60 | PCF805 1:28 | 6AKS USSR | 12BA6  0-50
EABC80 0-38 | EL37 3-40 | PCFBO6 0-80 ."5|12BES 0-80
gre iE|ad e {Bimmudtiao b
; 5 -45 | 6AMS5  2- :
EBC33 1:00 | ELe4  0-35 | PCLB3 070 | 6AQ5 o-so|ggg}-5, 1eo To be added #& OSCILLOSCOPE TUBES
EBCA1 075 | ELO5  0:60 | PCL84 0-50 [ BASTG USSR | 30c1s  1.28
B 0.4 | Ema o0 bclee 0.5 | 6aS7G RCA | S 1% to all orders Types CV 1525,
. 0-80 ‘50 | 6AS7G RCA :
R R Ll S P oy VCR 1394
. . . H } .
EBL31  2:00 | EMs7 100 | PDSoo 300 | 6AUs  0-40 | 3OFL14  1:28 Valve§&PIast;c All at £8-00 each, - p & p 50p
ECC81 :Z" EY51 0-45 | PEN45  0-85 | 6BAs  0-38 | 30015 (TR Transistors 125% Add 8% VAT
ek fhgR LR immR v e 03 Intograted %
E -35 | EZ4 075 88J6  0-80 P
(5 14\ He 1Ak D280 HRE IR | CliTransieton
Bl & g 18 G H | cmamistos | SPEGIAL OFFER
LR\ Ih ok R G W 8% A
. . - N (]
gL ] e ,
. 1 ) E TERMS OF BUSINESS: C.W.0. A/c's avaliable to approved companies
Egtgg g:g ?1@3109 ;23 ;¥g$ ::g% ggggGA gig gsose ::: on application, Telephone and telex orders accepted. Export and trade
ECL83 1-65 | KT66 4-00 | PY82 045 | 6CW4  4-00 | 813ITT 17-50 enquiriss welcome. Open daily to callers § a.m.-5 p.m. Monday to Friday-
CL86  0-55 | KT81 PY83 050 | 8F23 0-90 | 813 USA 27-50 Prices correct when going Lo pre:
EF3TA  3:00 | (1C5) 200 | PYi 0-68 | 6F25 1-00 | 813USSR 6-00 Prices on application for any types not listed.
EF39 1-78 | KT88 4-75 | PY300A 1-36 | 6F28 0-96 | 866A Obsolete valves a Talit

VALVE MAIL ORDER CO.

Climax House, Fallsbrook Rd.,
Streatham SW16 6ED 1877 5404
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SEMICONDUCTORS-COMPONENT

FORGETTING TO INCLUDE
OUR PART NUMBER

VAT
ADD 121% TO PRICES MARKED*
ADD 8% TO OTHERS EXCEPTING
THOSE MARKED t, THESE ARE
ZERO RATED

126

stocks!
SEE OUR
1977 CATALOGUE

pages packed with »alvable
information

ORDER NOW

DIODES SUPER UNTESTED PAKS | LINEAR PAKs
) Manufacturer’s “Fall QOuts'’ which include
Type Price Type Price Type Price Pak Order
AATze £0'08 BY100 £0-6 BYZI1 £0-31 QA91 £o-07 | No. Oty. Price | functional and part:Functional units.
AAY30 £0-09 BY107 £012 BYZ12 £0-31 OAS5 £0-07 ] USO 100 Germ. gold bonded OA47 diode 15130 £0-60 ese are classed as "out of-spec'’ from
AAZ13 £0-10 BY105 £018 BYZI3 £026 OA182 £0-07 | U5! 150 Germ. OA70/81 dlode 6131 £0-60 | 1he maker's very rlgld specifications, but
AAZi7 £0.10 BY11a £012 BYZ16 £0.41 OA200 £0-08 | U52 100 Silicon dlodes 200mA OA200 ieta £0-60 | are Ideal for learning about ICs and ex-
BA100 £0-10 BY124 *£0-12 BYZI7 £0-36 OA202 £0-08 | US3 150 Dlodes 75mA IN4148 16133 £ | Tt
BA102 £0-32 BY126 *£015 BYZ18 £0:36 SD10 £0-06 | U4 50 Sil rect top hat 750mA 16134 £0-60 | 747, 708 10, 988 et 0" TYPES, 700 14T,
BA143 £0-15 BY127 *£0-16 BYZ19 £0-28 SD19 £0-.06 | U5 20 SIl rect stud type 3 amp 16135 £0-60 ORDE'RQ 5?22297c .
BA154 £012 BY128 *£016 OAf0 £0:35 IN34  £0-07 | US6 50 400mW zeners DO7 case 16136 £0-60 | 22 cOFEM S £1:50
BA155 £0-14 BY130 *£0-17 OA47 £0-07 IN34A £0-07 | US7 30 NPN trans BC107/8 plastic 16137 £0-60 | JIE TEREOADECODER
BA{se £0.14 BY133 *£0.21 OA70 £0.07 IN914 £0-.06 | USB 30 PNP trans BC177/178 plastic 16138 s£0 Py (21CSITE O EquivalentitolMCI3TORMAT6T.
BA{17s £0-15 BYiss £0.51 OA70 £0.07 INois £0.06 | U8 25 NPN TO39 2N697/2N1711 sllicon 16138 £0-60 | Data suppiied with pak. .
BB104 £0-15 BY176 “£075 OA81 £0-07 IN4148 £0-06 | USO 25 PNP TOS50 2N2905 sllicon 16140 £0°60 1 764 ﬂ:gfoﬁzzw s
BAX13 £0-07 BY206 £0.00 OA8SS £0-09 1544 £0-05 | UST 30 NEN ;'9;202/2‘1706 sllicon pe1st £0.50 | AmPLIFIE O GG
. . | . 0-60
BAX16 £0-08 BYZ10 £0:36 OAS0 £0-07 15920 £0-06 ‘dm 30 gpg plastic 2N3906 sllicon 16143 T£0-60 Boa:(?;f:ul'uye%es Itﬁu03 76013, 76003, ete.
84 30 PNP plastic 2N3905 silicon 16144 *£0-60 with pak
SILICON RECTIFIERS 148 3 esmool e von  fo £ oo
5 astic power 2N3055 NPN 16146 £1:20
Type  Price Type = Price Type  Price Type  Price | UST 10 TO3 metal 2N305 NPN 16147 £1:20 74 SERIES PAKS
1S820 £0-06 IN4003 £0-07 1S020 £0-10 1S031  £0°25 nijunction trans 43 £0-60 § Manufacturer's *Fali po h
1S921  £0-07 IN4004 £0-08 15021  £0-11 INS5400 £0-13 | U9 10 1 amp SCR TO39 16149 £1-20 Funcuon:lrerafmd laﬁ‘éfncffg."i.'"ﬂ‘f{’f
1S922 £0-08 IN4005 £0-09 1S023 £0-13 IN5401 £0-15 | UT0 3 amp SCR TOG66 case 16150 £1:20 | These are classed as "out-of-spec’’ from
15923 £0-09 IN4006 £0-10 15025 £0-14 IN5402 £0-16 } Code Nos mentloned above are given as a gulde to the lype of | the maker's very rigld speclﬂcaﬂons but
1S924  £0-10 IN4007 £0-11 [S027 £0-16 IN5404 £017 | devicein the pak. The device themselves are normally unmarked. | are Ideal for learning about ICs  and
IN40OT £0-05 1SO015  £0-09 1S029 £0-20 IN5406 £0-21 experimental work.
IN4002 £0-06 IN5407 £0-25 co M PON E NT PA Ks ;36—(100 Gates assorted 7400-01-04 -10-50-
TRIACS E:k Qvy. g::der Pri 74?R§;E§||N°F|1622‘ 12
. b rice — 47 -
o G a N @ Ct 200 Re(slslor g\lxedlv?‘lue approx. 16164 “£0-60 | 76-104-108, zl O3 EROTT 1AM AP “
2 AMP TO5 CASE 0 AMP TO48 CASE count by weight ORDER No. 16225 £1-2
Volts No. Price Volts No. Price § C2 150 Capacitors mixed value approx. 16165 *£0-60 74M—30 MSI. Assorted Types. 7441-47- 90—
100 TR12A/100  £0-31 100 TR110A/100 £0 77 (count by weight) 154,
200 7212/\;200 £0-51 fgg ;;:wﬁ;gw 2232 c3 50 Pr::lljgsn resistors. Mixed 16166 £0-60 ORDER No. 16226 £1-20
400  TRI2A/400  £0-71 10A/400 .
Cc4 80 }W reslistors mixed preferred 16167 *£0-60
JEl VEROBOARDS PAKS
6 AMP TO66 CASE 10 AMP TO48 CASE Cs 5 Pieces assorted ferrlte rods 16168 +£0-60 | VB1—Approx. 30sq.in various slzes. All
Volts  No. Price Volts No. Price | C6 2 Tuning gangs. MW/LW VHF 16169 *£0-60 | 0-1in matrlx.
100  TRI6A/100  £0-51 100  TR110A/100 £0-77 | C7 1 Pack wire 50 meters assorted 16170 £0-60 | ORDER No. 16199 60p
200 TR16A/200  £0°61 200 TR110A/200 £0-92 colours single strand VB2—Approx. 30sq.in various sizes, 0- 15In
400 TRIGA/400  £0-77 ) 400 TRI10A/400 £112 ] C8 10 Reed switches 16171 *£0-60 | matrix
c9 3 Micro switches 16172 *£0-60 ORDER No. 16200 60p
C10 15 Assorted pots 16173 *£0-60
THYRISTORS Cri 5 Metal Jack sockets 3x3-5mm 16174 *£0-60 ELECTROLYTIC PAKS
X standard swiltcl ypes
500mA TO18 CASE 7 AMP TO48 CASE C12 30 Paper condensers preferred 16175 D | | e G CHS (L Gt it {0 (1
Volts No. Price Volts No. Price 1z 20 EI‘YI-:“' '?'"‘: values ?Ics § D
60 13 50 1A/50 a ectrolytics trans. types 16176 *£0-60 . .
N THveend £33 1 ae THVIAIS BNt 14 "1 Pak assorted hardwarer 16177 2] { LD I R O R |
30 THY600/30 £0-19 200 THY7A/200  £0-57 nuts/bolts, gromets, etc. EC2—Values from 104F to 100uF p
50 THY600/50 £0-22 400 THY7A/400 £0-62 § €15 5§ Mains slide swiiches ass. 16178 ORDER No. 16202 : *80
100 THY600/100 £0-25 600 THY7A/600 £0-78 | C16 20 Assorted tag strips and panels 16179 EC3—Values from J004F to 680uF 4
200 THY600/200 £0-38 800 THY7A/800 £0-92 | C17 15 Assorted control knobs 16180 ORDER No. 16203 LAk *60.
400 THY600/400 £0-45 gg ; zoltary »ggvﬁlchangs‘: suitches }618; 2 P
elays 6- operating 618
VoillosAxoP TO4s CAifice c20 1 Pa;b.ocomier laminate approx. 16183 C280 CAPACITOR PAK
g sq.ln. 75 Mullard C280 capacltors, mixed values
1 A::'P TOS CASE gg ;n;}gl\/fgo 20:5]’ C21 15 Assorted fuses 100mA-5 amp 16184 £0-60 | ranging from 0-014F to 2-2uF complete with
\/S%Its Tﬂ\ﬁA/so 55‘32 ;oo THnoﬁfzoo 5332 c22 50 Met'res P\éc slleevlng assorted 16185 £0-60 Id:)n&lg;;llon sheet.
sfze and colour No. 16204 *£1-20
100 THY1A/100  £0-27 400 THY10A/400 £0-71 | C23 60 § watt resistors mixed preferred 16188 *£0-60
200 THY1A/200 £0:28 | 600 THY10A/600 £0-98 values CARBON RESISTOR PAKS
400  THY1A/400  £0-36 800  THY10A/800 £1'22 | Co4 25 Presets assorted type and value 16186 *£0-60 A
600  THY1A/600  £045 C25 30 Metres stranded wire assorted 16187 £0-60 | These paks contain a range of Carbon
800 THY1A/800  £0-58 16 AMP TO48 CASE colours Reslstors, assorted Into the following
groups:
Vs%lts #a'WGA/SO z;lgi SLIDER PAKS R1—60 mixed W 100-820 ohms. )
3 AMP TO66 CASE 100 THY16A/100 £0-58 SRR sop
volts No. Price | 200 THY16A/200 £0-62 | Pak Order S AR D o
THY3A/50  £0-25 | 400  THY16A/400 £0-77 | No. Qty. No. Price | R3” 60 mixed W 10-82kQ B
100 THY3A /100 £0-27 600 THY16A/600 £06-90 | S1 6 Slider potentiometers, mixed 16190 *£0-60 ORDER No. 16215 80
200 THY3A/200 £033 | 800  THY16A/800 £1-39 values Ri—80 mixed W 100-8205 0 e
400 ;mgﬁ%gg 20-42 - s2 6 Slider potentiometers, all 470 16191 *£0°60 | " OROER No.'16 *s0p
600 050 30 AMP TO9% CASE o R5—40 mixed §W 100-8200
800  THY3A/800  £0:65 s3 6 Slider potentiometers, all 16192 *£0-60 .
e #&YSOA/SO o 10k Q2 lin Recyo s 'ii\l?/zﬁaam 3
100 THY30A[100 £1-43 S4 6 Slider potentiometers, all 16183 “£0:60 ORDER No. 16218 N *60p
5 AMP TO66 CASE 200 THY30A/200 £1-63 n . R7—40 mixed W 10-82k02 .
Volts No. e 400 THY30A/400 £1-79 Ss 6 Slider potnentlometers, all 16194 £0-60 ORDER No. 16218 *60p
T O = e pflc THY30A/600 £350 } 56 ¢ gjjder potentiometers, all 16195 +£0-60 | RE40 mired i 100-820k0 “s0p
W0  THYsasio £og1 | Ne Price — R ORDER No. 1e2s0 o
400 5A/400  £0°5 ; No. *60p
. BT101/500R £0-80 :
800 THYSA/600  £0-69 § pByygyi500R £0-80 CERAMIC PAK R10—40 mixed W 1-10MQ. .
800  THYSA/800  £0-81 ' - , ORDER No. 16231 s0p
g;}gg fmg; Contalning a range of first quality minlature ceramic s.
BT108 £o.9g | pnyepeatable value. . WORLD SCOOP JUMBO
5 AMP T0220 CASE 2N3228 £0:70 | No.  Qty. No Price SEMICONDUCTOR PAK
Volts  No. Pri 2N3525 £0.77 § MC1 24 miniature ceramic capacitors, 3 16160 *£0-80
400 THY5A/400P £0- 57 BTX30/50L £033 ¢ | p ( Translstors, Germ. and Silicon Rectlfiers,
. of each value—22pF, 27pF, Diodes, Triacs, Thyristors, ICs and
600  THY5A/600P £0-69 | BTX30/400L £0-45 33pF, 39pF, 47pF, 68pF, and
800  THY5A/800P £0-81 | C106/4 £0-60 S2pF’ S PTr 47PF. G3RF, an Zeners.
MC2z 24 mlmature ceramic capacltors, 3 16161 *£0-80 ALL NEW AND COOED
of each value—100pF, 120pF, Approx. 100 pleces. Offering the amateur
150pF, 180pF, 220pF, 270pF, a fantastic bargaln PAK and an enormous
ORDERING 330pF and 390F savnng—ldentlﬂcutlon and data sheet in
PLEASE WORD YOUR ORDERS ‘ “EREER No. 16222 £2.25
EXACTLY AS PRINTED, NOT a selection from our huge

Dept. P.W.6, P.O. Box 6, Ware, Herts

AR aEl) COMPONENTS SHOP: 18

STREET, WARE, HERTS
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THE ‘NUTS & BOLTS’ OF THOSE PROJECTS

TRANSFORMERS

MINIATURE MAINS Primary 240V
with two independent secondary windings

o. ype Price
2024 MT280 0-6V, 06V RMS £1-30*
2025 MT150 0-12V, 0-12V RMS £1-30°
MIN{ATURE MAINS Primary 240V
No. Secondary Price
2021 6V-0-6V 100mA £1-30°
2022 9V-0-9V 100mA £0-85*
2023 12V-0-12V 100mA £1-30°
1 AMP MAINS Primary 240 V
No. Secondary Price
2026 6V-0-6V 1amp 2 P.& P.30p
2027 9V-0-9V 1 amp . P. & P. 30p
2028 12V-0-12V 1 amp . P. & P.30p
2029 15V-0-15V 1 amp . P. & P. 30p
2030 30V-0-30V 1 amp £3-80* P.&P.30p

STANDARD MAINS Primary 240V

Multi-tapped secondary mains transformers available
in 4+ amp, 1 amp and 2 amp current rating. Secondary
taps are 0-19-25-33-40-50V

Voltages available by use of taps,

4,7, 8,10, 14, 15, 17,19, 25, 31, 33, 40, 50, 25-0-25V.

No. Rating Price

2031 3 amp £3-42° P.&P.30p
2032 1amp £4-40* P.&P.50p
2033 2 amp £5-45* P_&P. 85p

AUDIO OUTPUT Primary 1-2kQ, Secondary 5 ohms
200mW Dimensions 20 X 16 x 15mm

Order No. 2037 £0-25"
MINIATURE INTER/ORIVER
Primary 20kQ, Secondary 1kQ, Ratio 5 : 1.

Order No. 2038 £0-23°

LT710 MIN. INPUT
Primary 100k Q, Secondary 1k, 15 X 13 x 13mm.
Order No. 3051 £0-42°

LT711 MIN. DRIVER
Primary 10k, Secondary 2k, C.T., 15 x 13 < 13mm.
Order No. 2040 £0-35°

LT712 MIN. OUTPUT
Primary 500 ohm, Secondary 8 ochms, 100mW, 15 13
x 13mm.
Order No. 2041 £0-28*
LT717 MIN. INPUT
Primary 150kQ, Secondary 1k, 20 x 15 x 15mm.
Order No. 2042 £0-52°

LT719 MIN. INPUT
Primary 20k Secondary 1kQ, 20 x 15 x 15mm.
Order No. 2043 £0 32

LT722 MIN. DRIVER
Primary 10kQ, Secondary 2k, C.T.,20 x 15 x 1
Order No. 2044

LT724 MIN. OUTPUT

Primary 1:2kQ3 C.T., Secondary 3-2 and 8 ohm, 200mW,

Dimensions 20 x 15 X t5mm.
Order No. 2045

LT726 MIN. OUTPUT
Primary 500 ohm, Secondary 3-2 and 8 ohm, 200mWwW,
Dimensions 20 X 15 x 1Smm.
Order No. 2046 £0-38*

LT728 MIN. DRIVER

Primary 1kQ C.T., Secondary 500 ohm C.T. Dimensions
25 X 20 x 20mm.

Order No, 2047

LT722 MIN. OUTPUT
Primary 200 ohm C.T., Secondary 3-2 and 8 ohm,
400mW’
Dimensions 25 x 20 x 20mm.
Order No. 2048

Smm.
£0-32*

£0-38°

£0-43°

£0-39°
LT730 MIN. OUTPUT

NUTS AND BOLTS

BA BDLTS—packs of BA threaded cadmium-plated

screws, slotted cheese head.

Supplied in multiples of 100
o i

Type Price Type No.  Price

1in 0BA 839 £1:12 1in4BA 845 £0-51

ln 0BA 840 £0-83 §in 4BA 846 £0-38

1in 2BA 842 £0-69 jin4BA 847 £0-33

3in2BA 843 £0-54 1in 6BA 848 £0-50

3in 2BA 844 £0-63 $in 6BA 849 £0-30
iin 6BA 850 £0-33

BA NUTS—packs of cadmium-plated
multiples of 100

full nuts in

Type No. Price Type No. Price
0BA 855 £0-90 4BA 857 £0-42
2BA 856 £0-60 6BA 858 £0-36
BA WASHERS—flat cadmium plated plain,

stampad washers supplied in multiples of 100

Type No. Price Type No. Price
0BA 859 £0-19 4BA 861 £0-15
2BA 860 £0-15 6BA 862 £0-12

1SogLDER TAGS—hot tinned supplied in multiples of

Type No. Price Type No. Price
0BA 851 £0°42 4BA 853 £0-30
2BA 852 £9-36 6BA 854 £0-30

INSTRUMENT CASES. In two sections vinyl
covered top and sides, aluminium bottom, front
and back.

No. Length Width Height Price
155 8in 53in 2in £1-40°
156 1in 6in 3in £1-80°
157 6in 43in 13in £1-25*
158 9n 5%in 2{in £1:60*

ALUMINIUM BOXES. Made from brightalil., folded
construction each box complete with half inch
deep iid and screws.

SWITCHES

Description No. Price
DPDT miniature slide 1973 £0-10"
DPDT standard slide 1974 £0-12°
Toggle switch SPST

1} amp 250V a.c. 1975 £0-33*
Toggle switch DPDT

1 amp 250V a.c. 1976 £0-36°
Rotary on-off mains switch 1977 £0-42°
Push switch—Push to make 1978 £0-13°
Push switch—Push to break 1979 £0-18°
ROCKER SWITCH Colour No. Price
A range of rocker RED 1980  £0-22°
switches SPST— BLACK 1981  £0-22*
moulded in high in- WHITE 1982 £0-22°
sulalion. Material BLUE 1983  £0-22*
available In a choice ot YELLOW 1984  £0-22°
colours ideal for smail  LUMINOUS 1985  £0-22°
apparatus
Description No. Price
Miniature SPST toggle, 2 amp

250V a.c. 1958 £0-50°
Miniature SPST togale, 2 amp

250V a.c. 1959 £0-55*
Miniature DPDT toggie, 2 amp

250V a.c. 0 £0-65°
Miniature DPDT loggle, centre

off, 2 amp 250V a.c. 1961 £0-85*
Push button SPST, 2 amp

250V a.c. 1962 £0-65°
Push button SPST, 2 amp

250V a.c. 1963 £0-68°
Push button DPDT, 2 amp

250V a.c. 1964 £0-80"

MIDGET WAFER SWITCHES

Single-bank wafer type—suitable for switching al

250V a.c. 100mA or 150V d.c. in non-reactiver loads
ke-before-break tacts. These switches have a

o Length Width Height  Price | spindle 0-25in dia. and 30° indexing.
159 53in 2in 1%!n 62p Description rder No. Price
160 4in 4in 13in 62p* 1pole 12 way 1965 0-48°
161 4in 2:in 1in 62p* § 2pole 6way 1966 £0-48°
}g i%in ;5(\ ;%in z:n: 3pole 4 way 1967 £0-48°
in 31N [l P 4 pol a 1968 £0-48°
164 3in 2in tin aape | 1Pole 3way .
165 Tin 5in 23in £1:04° | MICRO SWITCHES Order No.  Price
166 3in 6in 3in £1-32¢ Plastic button gives simple
167 6in 4in 2in 36p* on-off action
Rating 10 amp 250V a.c. 1969 £0-20
Button gives 1 pole change
BRIDGE RECTIFIERS over action
Rating 10 amp 250V a.c. 1970 £0:25
SILICON1 amp
ype Qrder No Price
50V RMS BR1/50 £0-25
100V ng B;1/100 £0-28 DISPLAYS
200V R BR1/200 £0:30 | Type Order No Price
400V RMS B8R1/400 £0:35 BDL707 0-3in single 1510 £0°8
L747 0-6in single 151 1 - 5
s's,%‘f%?s’ ame BR2/50 £0.40 | BDL7270-5in double 1512 £1-30
T v s £043 | coLD CATHODE ITT sa87 ST
400V RMS BR2/400 £0-55 side viewing indicator tubes. Displays 0-9 and decimal
1000V RMS BR2/1000 £0-65 points. Wide viewing angle—operates from 180V with

Primarv  cC ohm C.T., Secondary 3:2 and 8 ohm,
500mW,
Dimensions 25 x 20 x 20mm.
Order No. 2049 £0-42°
L.E.D.s
¥ pe Size Drder No. Colour Price
TIL209 0-125in 1501 RED 12p
TIL211 0-125in 1502 GREEN 25p
TiL213 0-125in 1503 YELLOW 25p
FLV115 0-2in 1504 RED 12p
FLV310 0-2in 1505 GREEN 25p
FLV410 0-2in 1506 YELLOW 25p

2nd Grade L.E.D.s

A pack of standard sizes and colours which fail to

perform to their very ridged specification, but which

are ideal for experiments.
Order No, 1507

L.E.D. CLIPS

£0:98

Size Order No. Price
Pack of § 0-125in 1508/0-125 15p
Pack of 5 0-2in 1508/0-2 0p
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ONLY 50p plus 15p p & p

FUSE HOLDERS AND FUSES

16k ) series anode resistors—character height 16-5mm
pin connections supplled.
Order no. 1513 Price £0-60

VOLTAGE REGULATORS

Positive regulators T0O220 case
MVR 7805 SV £1:25
MVR 7812 12V £1-25

MVR 7815 15V £1-25
MVR 7824 24V £1-25

Negative Regulators TO220 case
MVR 7905 5V £2-00 MVR 7915 15V £2-00
MVR 7912 12V £2-00 MVR 7924 24V £2-00

Description Order No. Price
20mm X Smm chassis mounting 506 £0-07°
1}im % 1in chassis mounting 507 £0-10*
1iin car inline type 508 £0-20*
Panel mounting 20mm 509 £0-22
Panel mounting 13in 510 £0-24
QUICK BLOW 20mm
Type No. Type No. Type No.
150m A 611 1A 615 3A 619
250m A 612 1-5A 616 4A 620
550mA 613 2A 617 SA 621
800mA 614 2-5A 618 All 5p each
ANTI-SURGE 20mm
Type No. Type No. Type No.
100mA 622 1A 625 2:5A 628
250mA 623 2A 626 3-15A 629
500m A 624 1-6A 627 SA 630
All Ip each
QUICK BLOW 1}in
Type 0. Type No. Type No.
250m A 631 500m A 632 800mA 634
Alt Ip each
Tyoe No Type No. Type No,
A 635 2:5A 638 4A 641
1-EA 636 3 63 3A 642
2A 637 Ati 6p each

Jus: a selection from our huge
stocks!

SEE OUR
19771 CATALOGUE

information

ORDER NOW

ORDERING

PLEASE WORD YOUR ORDERS
EXACTLY AS PRINTED, NOT
FORGETTING TO INCLUDE
OUR PART NUMBER.

VAT
ADD 121% TO PRICES MARKED*
ADD 8% TO OTHERS EXCEPTING
THOSE MARKEDt. THESE ARE ZERO

Dept. P.W.6, P.O. Box 6, Ware, Herts

COMPONENTS SHOP:
STREET, WARE, HERTS

18 BALDOCK
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Comment Impossiblel

in this country there are tens of thousands of

enthusiastic listeners to the amateur bands.
Many of the latter are just as keen to know what is
going to happen to the bands at the World Adminis-
trative Radio Conference in Geneva in 1979 as the
licensed amateur.

To recap, the IARU (international Amateur Radio
Union) represents just about all the national radio
societies of the world and it consists of three regions.
Region 1 comprises Europe and Africa, Region 2 is
North and South America while Region 3 is Asia,
Australia and Oceania. Believe it or not, the IARU
has a plan ready for the frequency allocations it
would like to see granted to the Amateur Service at
the Conference. Few people can even begin to
visualise the enormous amount of work that this has
entailed already.

However, it is very important to remember that no
national society, or even IARU itself, has a direct
voice at WARC. This is a point that is frequently
overlooked by those who ask ‘what's the RSGB doing
about protecting our bands’? National societies can
only put their proposals to their own appropriate
administration, the Home Office in this country.
Nevertheless, if every national society throughout the
world can present essentially the same proposals to
its own administration there is a far greater chance of
achieving success when the Conference sees such a
united and massive demand. The big stumbling block
is the fact that every nation at the Conference, whether
it be the US or Togoland, has just one vote regardless
of its standing in the field of radio communications or
the number of licensed radio amateurs it has, if any!

The March issue of Radio Communication, journal of
our own RSGB, mentions that the Home Secretary,
in a written reply to an MP’s question, said that
although a substantial measure of consultation with
users and manufacturers of radio equipment had
already taken place a wider programme of con-
sultation was desirable before the UK's proposals
for the Conference were formulated. The Home
Secretary added that comments from all interested
bodies and members of the public should be sent
to the Home Office, Radio Regulatory Department.
Waterloo Bridge House, Waterloo Road, London
SE1 8UA by 30 April 1977. (Copy, please, to RSGB).

Since the amateur band proposals represent only a
very small part of the radio frequency spectrum that
will be considered by the Conference it would be
nice to know what all the other ‘interested parties’
would like to grab! It would be nothing short of a
miracle if a member of the public could cast his/her
eyes over the mountain of bumph involved and come
up with his/her comments by 30 April!

As a matter of interest the general proposals for
the HF amateur bands are for exclusive world-wide
bands from 1-8 to 2-0MHz, 3-5 to 4-0MHz, 6-8 to
7-3MHz, 14-0 to 14-5MHz, 21-0 to 21-5MHz with the
present allocation of 28-0 to 29-7MHz. Additional
bands on the same basis are requested for 10-1 to
10-6MHz, 18:1 to 18-6MHz and 24-0 to 24-5MHz.
Strangely enough, the American Amateur Radio
Relay League (ARRL) and their Federal Communica-
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a PART from the 22,000-odd amateur radio licensees

tions Commission both agreed on the additional
bands but when FCC's final proposals came out
there was no mention of them. Another proposal is
for a band at 160 to 200kHz, yes, kHz! But only for
Regions 2 and 3 and not our Region 1. Qur punish-
ment, | suppose, for having long wave broadcasting
in Europe already!

ERIC DOWDESWELL Assistant Editor

sy
o

24

o

® TV SIGNAL INJECTOR

A handy tool for tracing the source of signal dis-
continuity in a TV receiver is a signal injector. This one,
designed by Alan Willcox, provides an r.f. signal which is
100% modulated at a.f., giving a definite pattern of
horizontal bars on the screen. The harmonics of this
signal enable the injector to be used in every signal
stage, while the af. component enables the audio
section to be investigated. Construction is simple and
the controls consist of just an on-off button and an
attenuator

AR

vision

ey

P

® FREQUENCY SYNTHESISED
TUNING

Here's another way in which i.c.s can provide a radically
new approach to TV receiver design, this time
revolutionising channel selection. The channel number is
simply dialled up and the set then proceeds to tune in
the channel itself. All that's required is a phase-tocked
loop and a digital counter.

® BAIRD 700 COLOUR CHASSIS

One of the earliest colour chassis to appear in the UK
was the Baird 700/7 10 series. These sets may now look
dated but can nevertheless still be made to give a very
good account of themselves. E. Trundle explains how to
handle them and describes the usual faults encountered.

® THE TV TELETEXT DECODER
Next month we describe the operation and construction

of the memory circuits.

PLUS ALL THE REGULAR FEATURES

Practical Wireless, June 19‘77
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Don’t miss this!
THE Wessex Amateur Radio

organised a
for

Group has

special programme
Friday 20th May when ‘Dud’
Charman BEM G6CJ will be
giving his now famous lecture
on ‘Aerials and Propagation’,
PLUS Ken Alford G2DX talKing
on the ‘Early Days of Wireless’.
The venue on this occasion is the
Bournemouth School, East Way,
Bournemouth at 7.30pm sharp.
Further information from Hon.
Sec. G. Cole G4EMN, 6 St.
Anthony’s Road, Bournemouth.

Infocard

UR attention has been
O drawn by Infocard Limited,

to the fact that they have
been using this name for their
products for some years. On this
basis they claim ownership to it.
In the light of this information,
we will not issue any further
cards under that name.

Otley rally

N the 22nd May the Otley
O Radio and  Electronics
Society will be holding the
Northern Mobile Rally at the Vic-
toria Park Hall, Keighley, Yorks.
Amongst the exhibitions will be
Trade stands, a Talk-in Station
operating on FM and SSB on 2m,
raffles, and a children’s film show.
Further information from the
Rally Manager, J. E. Annakin,
G8DFZ, 25 Ashfield Place, Otley,
West Yorks LS21 3JN.

Chirp ... chirp...

NTRANTS have until the
E end of October to record

the sounds of the country-
side for entry in the competition.
Competition—? well it's 3M’s
Socotch Wildlife Sound Recording
Contest and carries a top prize of
£500-worth of JVC ‘sound safari’
recording equipment, with other

Practical Wireless, June 1977
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prizes amounting to a further
£500.

There are several categories in
which the enthusiast can enter,
and these are for both experienced
and novice amateur recordists—
for birds, mammals, insects, and
outdoor habitat recordings, with
special awards for the most

S

original, best entry on cassette,

and best
Naturally,
free.

All entrants will be invited to
the grand prizegiving and
luncheon in London (whether
they are prizewinners or not),
and prospective candidates should
apply for rules and entry forms
from R. Richmond, PR Executive,
Recording Materials Division, 3M
UK Ltd., 380/384 Harrow Road,
London W9 2HU. Tel: 01-286 6044
Ext. 244.

in stereo.
completely

entry
entry

is

are some eleven events planned,
amongst which will be a static
2m DF hunt, SSTV demonstra-
tions, Drivesin test facility for
mobiles, full 2m Talk-in using

GB3PO, a home construction
competition and Trade stands.

The venue will be the Civil
Service Sports Ground, Straight
Road, Bucklesham, Ipswich (near
the Suffolk Show Ground, eastern
side of Ipswich and adjacent to
the A45). Opening will be from
11 am to 4 pm and will be on
Sunday, May 29th.

RTTY lectures

HE British Amateur Radio

I Teleprinter Group invites

any club which would like
a lecture on amateur RTTY,
given by one of the Group’s team
of lecturers, to write to:—The
Secretary, GW3IGG, 40 Lower
Quay Road, Hook, Haverfordwest,
Dyfed SA62 4LR.

The BARTG will also be holding
its annual convention on Satur-
day, May 21st, at the Village Hall,
Meopham, Kent. Features of the
convention include lectures, bring-
and-buy stalls, a tape factory and
trade stands. Doors open at 11 am,
and anyone arriving at Meopham
Station before 1.15 pm will be
transported to the Hall.

. . . other rallies
cannot reach

HE Ipswich and Mertlesham
I Radio Clubs are organising
what they call ‘The East
Suffolk Wireless Revival’. It is
intended, say the Clubs, to bring
back the participating type of
radio rally where the enthusiast
or just generally interested
hobbiest can find something of
interest, or inspiration, as well
as a chance to spend his money!
At the time of writing there

Free chart

He principal feature of the
I latest brochure to be issued
by the printed circuit com-
panies in the Nevin Group is a
comprehensive fold-out wall
chart. It contains a wealth of
information and data of interest
to people who design PCB’s.
Apart from metridoonversions and
drill sizes it gives data for conduc-
tor current ratings, recommended
protective finishes, preferred re-
lationships of hole sizes to pad
diameters and other essential
information. The brochure is
available, free of charge, from
Nevin Electric (Holdings) Ltd,,
9 Arkwright Road, Poyle Trading
Estate, Colnbrook, Bucks. Tel
Colnbrook (02812) 2325.
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% components list .

Resistors
F R1 120kQ2 R8 12Q2
j\ . R2 22kQ RS  22kQ
‘' . ‘ R3 3-3Q R10  680kQ
R4 10kQ2 R11  390kQ
DEPTH  REV o= INPUT  QUTPUT R5 15kQ2 R12 22Q
- st - -- R6 6-8Q R13 22
R7 6-8Q All10% W
OME-MADE tape recordings can often sound xg; ;ﬁg L%%,Z{J:,npﬁzt,iztmmeter
uninteresting even if the sound quality is very VR3 10kQ log potentiometer with DPST switch
high, an impression which can usually be .
traced to a lack of reverberation. If tearing up the Capacitors

. - ) C1 15.F 40V elect. Cs 47nF
carpets in the living room doesn’t appeal to you, C2  15uF 40V elect. C6  15uF 40V elect.

there is another way of imitating the sound of a
recording chamber and this is by using a reverbera- gi }8:,; g; :;g;f'; 28& 2:22::
tion amplifier.

Semiconductors

Tr1 BC108 D2  1N4001

Tr2 BC108 D3 IN4001

Tr3 BC108 D4 15V 1-3W zener
Mechanical vibrations Tr4  BC214 D5 15V 1:3W zener

. D1 1N914 IC1 741 op-amp 8 pin
There are several alternatives open to the amateur

electronics enthusiast who wishes to build a rever- Miscellaneous )
beration amplifier, and the one chosen here uses a Springline, HR42 available from Henry’s Radio or

the ‘Short Spring Line' from Maplin Electronics,
or Watford Electronics. PCB, 130 x 80mm available
from the Readers PCB Service, page 131. T1, mains

springline. This consists of a long coiled wire sup-
ported at either end in a compliant mounting. If

mechanical vibratior_ls are set up at L2 end by a transformer. S1, SPDT switch. Two knobs with
transducer, they will travel comparatively _slowly skirts. Jk 1/2, mono jack sockets. Terminal block.
down the spring and “bounce” back, modifying on- Aluminium box with lid approx 280 x 160 x 70mm.
coming waves. The output is taken from another Mains lead, wire, stand-off pillars, fuse & holder,
transducer at this far end, and with correct amplifi- etc.
cation can sound very much as if heard in a large
¢ ~ : __ ¢ —
+15v
ct
15uF
Input I
c6
15uF
ov
-0
w443 —1gv

Fig. 1: Full circuit diagram of the Reverberation Unit. The mains power supply circuit is shown in Fig.4.S1 enables full reverberation to be
obtained when switched to OV.
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Fig.2 ¢ Block diagram showing the basic stages in the circuitry of the
reverberation amplifier.

cathedral. The block diagram of the unit is shown
in Fig. 2.
The input is buffered in the first stage and then

splits. Part of the signal goes directly to the mixer,
and part goes via a depth control to the driver
amplifier necessary to match the low input impedance
of the springline. The output of the latter is then
taken to the mixer so that by varying the setting of
the depth control, the amount of signal passing
through the springline to the mixer can be varied,
and hence the depth of the reverberation effect con-
trolied.

Circuit details

Fig. 1 shows the circuit diagram, where Trl and its
associated components form the input buffer, and
VRI1 the depth control. The signal at the emitter of

© IPC MAGAZINES LTD. 1977
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Trl is unaffected by the setting of VR1 and goes via
S1 direct to the mixer. Tr2, 3 and 4, form a driver
amplifier which is fairly unusual in that it powers
the springline directly (ie without the normal capa-
citor). If this were not so, the signal coming out of
the springline would be almost unintelligible. Unfor-
tunately, this method involves the use of a split
power supply and some method of forcing the driver
amplifier output to track the OV line, or a heavy
current will flow through the output transistors. This
tracking is a secondary function of Tr2.

The mixer is a 741 op-amp, chosen because it
simplifies the circuit and allows frequency compensa-
tion for the springline output (the response of the
springline falls off rapidly above 4kHz, although
resonances occur right up to the end of the audio
range). The op-amp also provides a low output
impedance, which means that a 1kQ potentiometer

D2 R12
. 1IN4OO1 22
FS1 S2 +»+15V
| -L Cc7 D4
| 470uF 15V 1-3W
|
Mains {mn ov —p OV
| L
l c8 D5
| T47o,f 15V 1-3W
(Part of VR3 of amp) ¢ K +-15V

12V .
D3 RI13
INAOO1 22 w444

Fig.4: Suggested circuit for the power supply, giving the twin supplies
neccessary for the 741, Tr2 and Tr4.

could be used for VR3 if necessary. Sl is optional
and when the wiper is connected to 0V, only full
reverberation is obtained. This allows the depth to
be separately controlled in a synthesiser, for which
the unit was designed. Alternatively the wiper could
be connected to the positive end of C2 and the other
contacts to the wiper of VR1 and 0V; in this way
reverberation could be switched out if necessary.
Fig. 4 shows the circuit diagram of a suitable
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Photograph of the inside of the
Reverberation amplifier show-
ing the protolype model, using
Veroboard and tag strip for
component mounting,

mains power supply. Although it can’t supply a very
heavy current it’s quite suitable for this type of
application.

Fig. 3 shows the PCB full size. There are no special
points to be watched except the orientation of semi-
conductors and electrolytic capacitors. It is quite a
good idea to use an 8-pin DIL holder for IC1, and
screened wire to connect the springline output to the
board, to reduce the hum level from the transformer.

Alignment

Set VR2 to minimum resistance, switch on, and
measure the output relative to Ov. If it is not within
half a volt, switch off and check for faults. If all is
OK connect an earphone or speaker with an
impedance of over 14Q and apply a signal to the
input. Adjust VRZ until distortion just disappears.

GAS/SMOKE SENSOR ALARM
April 77

Figaro Engineering (Ireland) Ltd., Shannon
Airport, Co. Clare, Ireland, importers of the
TGS812 sensor, have asked us to point out that
this sensor has been in continuous use for
more than eight years and that its life, when
used in accordance with. the manufacturer’s
recommendations, is that of a semi-conductor
device. Sensors can thus be mounted directly
on printed circuit boards.

PW can supply a dimensioned drawing of
the TGS812 pin configuration on receipt of an
SAE. Mark outer envelope ‘TGS812’.

Practical Wireless, June 1977



Reporting

UGLE BBE'S 800,
WORLD RADIO CLUB

ITH over 32,000 members
s’s/ throughout the world and
a weekly audience run-
ning into millions the BBC World
Service had something to cele-
brate on 11th February when they
recorded the 500th edition of their
popular programme, World Radio
Club. Since it began on 1lst July,
1967, the programme has pro-
vided a club atmosphere es-
pecially for the shortwave en-
thusiast and for those who are
fascinated by the many aspects of
radio communication. To achieve
this, the BBC producers have used
a variety of “outside” people, well
known in the world of radio, to
complement their regular team,
and many of them were among
the special guests attending the
celebrations at Bush House, Home
of the BBC World Service.

For the first time, and to mark
this special occasion, an audience
of radio enthusiasts was invited
to participate in the programme
and to put questions to the panel
of experts chaired by regular
presenter Frank Hennig G3GSW.
Questions from the floor about
modes of transmission, the prob-
lems of fading, amateur call signs,
frequency allocation and the sun-
spot cycle were answered by
panellists Bill Wood, Head of the
BBC’s Engineering Information

Department, Desmond Colling of
the International Short Wave
League, and of course Henry
Hatch G2CBB, the programme’s
resident engineering personality.

The atmosphere of the record-
ing session was alive and one
could sense the enthusiasm and
warmth between the BBC’s staff

N

Lord Wallace of Coslany, President of the Radio Sociely of Great Britain (left), was interviewed
by Frank Hennig during the 500th edition of the World Radio Club.

who stage-managed the affair, the
panellists as they answered the
questions, and the entire studio
audience. It was great to hear
Reg Kennedy, regular producer
of WRC, relate the story of the
tape recorder which suddenly
emitted smoke when he and Peter

The panellists in the programme were (left to right); Desmond Colling of the International
Short Wave League ; Frank Hennig, the regular presenter ; Henry Hatch, the programme’'s resident
engineering personality, and Bill Wood, Head of the BBC’s Engineering Information Dept.

Practical Wireless, June 1977

RON HAM F.R.A.S.

Baresby, former chairman of the
programme, were flying some
2000ft over the North Atlantic, in
a piston aircraft, doing an inter-
view for WRC with the RAF,
showing that not all of their out-
side broadcasts go smoothly. Tem-
porary producer Richard Lambley
G8LAM read a letter of good

wishes from the European DX
Council, and George Jessop G6JP,
General Manager of the RSGB
was asked to comment about
radio amateurs who gave their
call signs too quickly!

Another bonus for the audience
was to hear the current RSGB
President, Lord Wallace of Cos-
lany, telling Frank Hennig that
now he is President every one
calls him ‘George’ and it was ob-
vious from the smile on his face
that he was thoroughly enjoying
both the Presidency and his even-
ing as a guest of the BBC. The
technical press was well represen-
ted, Practical Electronics, Practi-
cal Wireless and Radio Communi-
cation just to name a few, and
everyone that the writer spoke to
had nothing but praise for the
programme and all wish it well
for the next 500. This historic
meeting of the World Radio Club
was preceded by a small cocktail
party.
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versatile

AF GENERATOR

function generator based on the 8038 integrated

circuit. It provides sine, square and triangular
outputs selected by a front panel switch. A single
capacitor C2, Fig. 1, controls output frequency while
a front panel calibrated potentiometer VR1 controls
the capacitor charging current; the output frequency
can be varied from 20Hz to 20kHz in a single range.
Since the sine wave output is derived from the non-
linear characteristics of a PN junction, the junction
bias conditions are critical. VR3 and 4 give precise
front panel bias adjustment. A 731 high slew-rate
operational amplifier acts as a low impedance buffer.
to avoid loading the rather high (10kQ) output im-
pedance of the 8038.

THIS article describes a versatile AF waveform/

Waveform timing

Fig. 2 shows the phase relationships between all
three output waveforms when operating with a duty
cycle of both 20 and 50%. A 50% duty cycle is
achieved when R3=R4. VR2 enables variation of the
duty cycle over a 20% range allowing the symmetry
of all waveforms to be adjusted. For optimum per-
formance, the charging current through the timing
capacitor C2 must be held within the range 10xA to
1mA. With pins 7 and 8 of IC1 shorted, this can be
determined from the value of R3 (which has nomin-
ally the same value as R4).

C.TOMS

agit
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For good thermal stability, C2 should be a high
quality polystyrene or silver mica type.

Fig.1: Clrcuit diagram of generalor and power supply. The miniature
lype mains transformer Is mounted on the PC8.
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Frequericy

The frequency of the oscillator is a direct function
of the DC voltage existing between pin 8 on IC1 and
Vce. Originally intended by the chip manufacturer as
an FM sweep facility, it provides the principal vari-
able control but can be pre-set by VR6 for easy
calibration.

SQUARE-WAVE DUTY CYCLE 50% tcaical

Fig.2: The upper drawing shows the various waveforms when operating
With a duly cycle of 50%. The lower drawing illustrates the effect of
VR2 adjustment.

[}
SQUARE-WAVE DUTY CYCLE 20% GT32
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Construction

The circuit board should be assembled as shown
in Fig. 3. It is probably better to assemble the power
supply section first so this may be tested separately
before adding the rest of the components. It should
be checked between the junction of C6 and C7 and
each supply rail (the top and bottom end of each
capacitor respectively) for a reading of about 12V.
Having established that the power supply is working,
disconnect from the mains and assemble the remain-
ing components interwiring the controls as shown
in the photograph. The instrument should nmow be
ready to test.

% components list

Resist::ors

R1 22k R7 56k R13 10k

R2 10MQ R8 10kQ2 VR1 25k log

R3 4 7kQ2 R9 10k VR2 1kQ pre-set

R4 4 7kQ R10 56k - VR3 100k lin

R5 15kQ2 R11 680Q2 VR4 100k(2 lin

R6 15k R12 6802 VRS 10k$2 {in

AllG-25W 5% VR6 1 k() pre-set
Capacitors

C1 G-1uF ceramic disc C6 100uF 25V

C2 G 0047uF C7 100uF 25V

C3 10uF 25V C8 1000uF 25V

C4 10pF C9 1000uF 25V

C5 i0uF 25V

Semiconductors

D1 1N4148 1C1 8038
D2 BZY88 C12V 1C2 731
D3 BZY88 C12V Tr1 BFY51
D4 Bridge rectifier 0-5A 50V PIV  Tr2 2N2905

Miscellaneous
T1 12-0-12V 50mA mains transformer for PCB
mounting. S1 1 pole 3 way wafer switch. S2 SPST
mains switch. F1 100mA fuse 20mm. Case
suggested type 509737 from RS Components.

Resistors R5, 6 and 7 correct the sine, square and
triangle outputs from ICl to nominally the same
amplitude. The outputs are switched by Sl to the
top of the gain control VRS5; the high impedance
output is taken from S1 via C3 and R13. The NE531
high slew-rate operational amplifier is used in a
conventional inverting configuration with frequency
compensation effected by C4. The output of IC2 is
taken to the low impedance output socket via C5.

Power supply

The power supply comprises a simple bridge
arrangement providing both negative and positive
supply rails. Each side is stabilised by a zener diode
(D2 and 3) in conjunction with a series pass tran-
sistor (Trl and 2). The actual output voltage will be
0-5V below the nominal zener diode voltage due to
the base-emitter drop in the series pass transistors.

Sinewave distortion

External purity adjustment of the sine wave is
effected by VR3 and 4. After correct adjustment of
these controls, less than 5% total harmonic distortion
can be achieved, It also provides the facility for
introducing a degree of controlled distortion which
may be useful in some applications.
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Testing and calibration

As a quick audible check, a 3 to 15Q loudspeaker
may be connected to the low impedance output and
the instrument switched on. A tone should be heard
which varies in frequency with rotation of VR1. The
calibrated scale shown in the photograph can be
copied but it may be very very inaccurate for indi-
vidual instruments. The reason for this concerns

the resistance vs rotation for log-law pots. Correla-
tion may be acceptable in potentiometers from an
individual manufacturer but there is usually very
little where the sources of supply differ. In the
event, the prototype used a pointer knob on VR1
covering a 270° sweep.

Initially, select squarewave output and set the
purity and duty cycle controls to mid travel. Set the
frequency control to 50Hz and connect an oscilloscope

i+e C9 @ J .Tr2

S OF

O ; . ~~;_\ : .+\

L+—1e 'l®

Ri12
AC . ) =
Ne—9o o Tt . D4 >
mains | . e .+ T .

AmMmAse

o\ c d R
=T ° et — "\ fowwveve
e 5 -0, . "
: /f“' "'“‘\\ @ *llcs .l . ¢
T | ecs e+ ‘Qgé .
O .o il ¥
u_’_/ 151 pole
VR1 andR13  Sk2|¥
P ) or frequency counter to the low impedance output.
R .. Y e : R oo . o Adjust the frequency pre-set VR6 until the counter

: . .
Fig.8: The tap Frawing shows the PCR coppar side bo acfual sire. Naole
Ihal, when soldering the miing lransformer inte he board, care shouwld
be faken fo avaid soider splashes around the mains inpul pins. The
fower dtgwing shows the PCB reversed for corygonent identification.
B N LI B 8 o Coe

3 & % o
Fg Y & A P -

or ’scope display indicates a 50Hz output from the
waveform generator. Adjust pre-set VR2 for a 50%
duty cycle as shown in Fig. 2. Select the sinewave
outputs and adjust purity controls VR3 and 4 for
minimum distortion of the sinewave. Note the posi-
tions. The instrument is now ready for use.
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Long life cell

Having recently reported in Hot-
lines about Lithium batteries, | can
now announce that | actually know
what they look like. The ones ['ve
seen are about 140mm lJong and
about 40mm in diameter. These have
a 30AH capacity at a drain of tA. One
cell has a 2-8V nominal terminal
voltage and an energy density of 134
watt-hours per pound. The shelf life
of these devices is some five years
and they will operate at —65°F. Price
(in the U.S.) is put at around ten
dollars but that's in very large
quantities,

Still on Lithium cells, a Japanese
manufacturer will soon be marketing
these batteries which they will make
very small, like 23mm in diameter by
24mm thick. Such a cell will have a
2-8V nominal voltage and a current
capacity of 140mA hours. In cal-
culator applications using liquid
crystal readouts, some sources be-
lieve that these batteries would last
something like five years (5 years!).

Clear enough?

Projection television is back in the
news. | hear that one company is
about to demonstrate a 1,000-line

colour television projector. 1 will
report on this as and when news
comes in, but things like single

electron gun, and colour-selection
diffraction grating which does not
require registration are all being
bandied about.

Amateur radio enthusiasts (Hams)
who are interested in very high
frequency working will delight in the
news about a new UHF transistor
just about to make its debut. This
device gives 40W of CW with a gain
of 9dB at 2GHz (for the uninitiated
we're talking about two million
million cycles every second). A
common manufacturing mode with
higher power UHF devices has been
to lay down a number of separate
transistors on a single chip and to
connect them all up internally to
operate in parallel as one big, single
transistor. The problem has been
that slight differences in these

| S
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individual transistors causes each to
operate slightly differently and thus
incur power losses. The new devices
are manufactured using ion im-
plantation techniques to assure more
uniform individual transistors which
are then wired up to make the on= big
one. | wonder watt next.

Eleciret relay

Relays have been with us for many
years but there has been some
interesting development in this field
of late. First, | see there is a 3A relay
now  available which weighs only
0-160z. and stands just 10mm high.
These relays have 2:5mm pin
spacings making them ideal for PCB
mounting, and are SPDT devices
able to switch their 3A DC at 24V DC.

Looking at another kind of relay
makes one wonder about further
developments in this field. The new
one is called an electret relay. A few
years ago the electret was just a
laboratory curiosity. Then, electret
microphones were developed and so
the principle had a commercial
application. Now, it seems that this
eleciret idea is to become a new
family of relays but with certain very
attractive advantages. For example,
they require anything up to 100,000
times /ess power to switch than
conventional relays of the electro-
magnetic ilk. The basic operation is
quite simple. An electret (a piece of
dielectric material that has a perma-
nent electric polarity) is put between
two plates of a shorted capacitor.
This causes two electric fields (either
side of the electret) and induces
charges on the two plates of the
capacitor. If the electret lies exactly
midway between the two plates, then
the fields will be equal and it will stay
exactly half way between them. If,
however, the electret is moved, even
slightly, towards one of the plates,
then it will immediately be attracted
towards that plate and will switch
over to it. By feeding in a pulse of the
opposite polarity, the electret can
then be made to switch over to the
opposite plate. Thus it acts like a
bistable, and the electret itself can
be thought of as an electric analogue
of the magnet.

ON RECENT DEVELOPMENTS

Because treasure hunters are rife
in Britain, any news of something
different in metal detection is almost
certain to arouse interest. Most PW
readers will have seen circuitry for
the BFO-type metal detector and will
have heard about things like induc-
tion balance and crystal filter devices.
Just to whet your appetite a bit
further, | hear that one American
laboratory has come up with an
instrument called an '‘ultrasensitive
three-axis superconducting magnet-
ometer’’. If it sounds impressive, just
listen to what it can do. It measures
very tiny changes in magnetic and
electric fields underground and it
does this in three dimensions—
simultaneously {sounds like some of
these Yoga postures!). It can locate
a geothermal-energy source when it
is 30 mites (that's thirty miles) under-
ground. Might be worth getting one
to check on that old rumour about the
King's treasure in the Wash area?
Sorry, it's experimental at the moment
and definitely not for sale.

Warm vidicons

Most people have heard of a
vidicon tube, but what about a pyro-
electric vidicon? These are tubes
used as the sensor element in infra
red TV cameras and other imaging
systems. While they work very well
indeed they do have one snag; they
need to be at sub-zero temperatures.

Now, various companies have
come up with pyroelectric vidicons
which are happy to function at room
temperatures and so they avoid the
enormous costs associated with
providing cryogenic equipment (that's
the posh name given to the gear
which keeps all at sub-zero tempera-
tures). One company has recently
launched a pyroelectric vidicon tube
25mm in diameter and about 150mm
long. The interesting thing about this
tube is its excellent resolution: for a
250 line height TV npicture it has a
temperature resolution to within
0-5°C.

s
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MONOLITHIG

VOLTAGE
REGULATORS

Brian DANCE M.Sc

Part 2:-
VARIABLE REGULATDRS

l AST month we saw how 3-terminal regulators

can be used in very simple circuits to provide

regulated fixed output voltages. Most of the
variable voltage regulators to be discussed this
month have more than three connections and used
in slightly more complex circuits. Unlike most fixed
regulators, each type of variable regulator requires
a different type of circuit.

THE 723 TYPES

The 723 type of variable regulator has become an
established type which is produced by many manu-
facturers. This device is produced in a circular metal
package and also in a 14-pin dualin-line package
under type numbers such as L123 (SGS-ATES),

@w

Frequency
compensation

amp
Vret e

(+7.15v)

Series
transistor

@v‘ Current
limit

Fig. 10: Basic block diagram of the circuitry in the 723 type of voltage
regulator.
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LM723 (National Semiconductor), SF.C2723 (Thom-
son CSF), pA723 (Fairchild and Signetics), MC1723
(Motorola) and SN72723 (Texas Instruments).

The 723 device can itself deliver an output of up
to 150mA over a range of 2V to 37V but the load
current can be increased by the use of a more
complex circuit with an external power transistor.
The internal circuit is shown in block form in Fig. 10
together with the pin numbers for the 14-pin dual-in-
line package. (There is no zener connection in the
circular metal package.)

+40v(max)
12| 1
vt v o
Vret Vo
+71V R
$C
cL 2 r——v
Output
R3§ 723
csp
>
z’vm
5 +input —input &l
V™ Comp L
7 13| TC1
100pF
>
% R2

Fig. 11: Method of using the 723 to provide a regulated output voltage of
7 to 37V.

Unlike the 3-terminal fixed regulators, the 723
should not be regarded as a completely built regu-
lator, but rather as a versatile package which the
good designer can connect up in many ways with
external components to produce a wide variety of
circuits. In all circuits the maximum supply voltage
is 40V, but, in addition to its use as a regulator,
the 723 can be used as a comparator, gated ampli-
fier, multivibrator, etc. Space limitations enable only
a few of the numerous circuits to be shown here and
in all cases the pin numbering applies only to the
dual-in-line version.

7TO 37V REGULATOR

The circuit of Fig. 11 shows how the 723 can be
used to provide a regulated output of 7 to 37V; it
should be considered in conjunction with Fig. 10. The
amplified V..t from pin 6 is connected via R3 to the
non-inverting input of the error amplifier (pin 5). The
output from pin 10 is connected through Rs to the
potential divider VR1 and R2 from which feedback
is taken to the inverting input of the error amplifier.
The feedback action of the circuit maintains this
input at the potential of V... The output voltage is
therefore equal to Ve (VR1+R2)/R2. For minimum
temperature drift R3 should equal VR1 in parallel
with R2, but R3 may be replaced by a wire link for
circuit simplicity. Generally R2 may be of the order
of 5k). The no-load quiescent current of the 723 is
only about 2-3mA and the dropout voltage about 3V.

The maximum output current is determined by
the value of Rs. When the output current flowing
through this resistor produces a voltage drop of
about 0-65V, the current limiter transistor Tr2 of
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Fig.10 will conduct and will remove the base drive
from Trl so that the output voltage falls. Thus if
Rsc=100Q the maximum current will be set at about
65mA. This currentlimiting facility not only protects
the 723 (which can dissipate 1W) but can also be
used to protect any devices fed by the regulated
supply.

The circuit of Fig. 12 is similar to that of Fig. 11,
but the transistor Trl boosts the maximum output
current which can be taken to over 1A. If required,
Rso can be switched in value to provide limiting at
various output current levels.

V*
V+
Ve ™
Vret Vo 2N3054
cL
723 Rse
cs
Output
VR1
+input —input
v~ Comp
LT
500pF
R2
W461

Fig. 12 Use of an external transistor to increase the maximum output
current.

2 TO 7V REGULATOR

One of the main disadvantages of the 723 device
is that a different circuit must be employed when the
output voltage is to be less than V... The circuit of
Fig. 13 can provide outputs of 2 to 7V. The potential
divider R1 and R2 reduces the V. voltage to
Viet R2/(R1+R2) before it is applied to the non-
inverting input; the output potential is equal to this
latter potential. Cr.r prevents any short-term varia-
tion in the potential of the non-inverting input. The
remainder of this circuit operates in the way dis-
cussed previously.

e | | v
vt Ve
Vret Vo
R1 Rsc Output
cL
723
+input
cs
R2 R1
C
ref —input
v~ Comp
C1
100pF

Fig. 13: In this application the output voltage, 2 to 7V, is less than the
internal reference voltage.
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THE CA3085

Another versatile voltage regulator device is the
RCA type CA3085 (available from Electronic
Component Supplies Ltd., Thames Avenue, Windsor,
Berkshire). It can provide outputs of 1-8 to 26V at
a maximum current of 100mA, the maximum input
voltage being 30V. The device is available as an
8-pin dual-in-line package and as an 8-lead metal can
package.

v+
2I i3

Current v+ 1
boost \
o
Rsc
56
CcL 8 > Output
CA3085
X 6 VR1
—input 15k
+
c2 c2
7 T1nF SuF
comp. 35v
R1
4 1k
W463]

Fig. 14: Another vollage regulator circuit, this time using an RCA
CA3085.

A typical CA3085 circuit is shown in Fig. 14. The
1-6V reference voltage is available at pin 5, but no
connection is made to this pin in the circuit shown.
A 5uF capacitor from pin 5 to negative will reduce
noise at the output. An output current of 100mA will
produce 0-56V across the sensing resistor Rs and
current limiting will commence at about this level.
Similarly, if Rs is 220 limiting will start at about
25mA output current. The output voltage is Vrer
(VR1+RI1)/R1. As in the case of the 723, the CA3085
can be used for many purposes, for example, as a
general purpose operational amplifier.

THE »A78G6 AND rA78MG

A very different approach has been adopted in the
Fairchild pA78G 1A regulator and in the similar
#AT8MG 0-5A regulator. These devices have only
four connections and require a minimum of external
components. Short-circuit protection and thermal
overload protection are both incorporated on the
chip. Indeed, the writer felt that they would be
almost indestructible if operated from the correct
voltages until he accidentally connected the control
voltage pin to the power supply!

A typical circuit for these devices is shown in Fig.
15. The value of Rl is chosen so that the recom-
mended current of 5mA flows through this resistor
(the control pin is at a potential of 5V). The output
voltake is (R1+VR1)/R1 times the 5V control poten-
tial. The control pin current is about 1xA and the
dropout voltage about 2V.

Various other circuits using these devices are
available for high output currents, for dual tracking
voltage regulators, etc. The pA78MG is available
in a miniature plastic package rather like an 8-pin
dual-in-line device but with only four connecting pins
at each corner and with metal tabs for heat sinking
in the centre of each side of the device. The nA78G
1A device is available in a plastic package with a
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V 0
Wa64] o 3

HA78G R1 Qutput
o 25k
Input HATEMG Control
; c2
R
C1 o OWF
O-33uF Ground

Fig. 15: In the Fairchild uA78 type regulators only four connections are
required.

O

metal tab for bolting to a heat sink and also in a
metal case rather like a TO-3 transistor case. Similar
1A and 0-5A devices are available for negative out-
puts under the type numbers xA79G and +ATIMG.

THE LM317

The LM317 is one of the most impressive regulator
devices the writer has yet seen; it is the first 3
terminal variable voltage regulator and has a really
excellent performance, yet can be used in simple
circuits. This new device can be obtained in a TO-3
metal transistor power package (the LM317K), in a
small TO-5 transistor type package (the LM317H)
and in two plastic packages with tabs for bolting to
a heat sink (the LM317T and the LM317P).

The LM317K and LM317T can provide a current
of at least 1-5A (typically 2-2A) at any voltage from
1-2V upwards, whilst the LM317H and LM317P can
provide output currents of up to about 0-8A. The
devices have current limiting (which begins at about

2:-3A) and thermal shutdown circuitry (which
operates at about 175°C).
Input Qutput

LM317 [
R1
[ 240
Adjust
R2
4

Flg. 16: In the LM317 series of regulalors the external connections are
reduced (o three.

Vour ¢ 1+2(R1+R2) /R1

WaES

The reference voltage used in the LM317 devices
is not obtained from a conventional zener regulator,
but is a 1-25V source based on the band-gap energy
of silicon. This not only enables the device to operate
from input voltages well below the normal 7V zener
reference voltage, but also provides less noise at the
output than a zener circuit. Excellent hum rejection
is obtainable from the LM317 (about 80dB with a
10¢F capacitor between the adjust terminal and
ground).

The LM317 devices can be used in the simple
circuit of Fig. 16. The current flowing in the adjust-
ment terminal is a constant 50pA and the device
maintains a constant 1-2V across the resistor R1.
Thus 5mA flows through R1 and R2. An optional
output capacitor (about 1xF) will improve the tran-
sient response, whilst a 0-1xF input by-pass capacitor
is recommended. The dropout voltage is not greater
than 2-5V. The maximum permissible voltage be-
tween the input and output terminals of a LM317
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device is 40V. However, the regulator itself is
“floating” in the circuit shown in the sense that it
is not connected to ground, Thus if R2 is large
enough to ensure that the output remains within
40V of the input potential, the input voltage can
have any desired value. Indeed, supplies of several
hundred volts can be regulated with this circuit.

SWITCHING REGULATOR

The new Texas Instruments TL497 switching regu-
lator in a 14-pin dual-in-line package should soon be
available, This can provide outputs of up to 0-5A
with power efficiencies of 60% or more. Designed
to switch at 10kHz up to over 50kHz, this device con-
tains all of the semiconductors required to build a
regulator which can provide output voltages greater
than the input voltage and which can invert the
polarity of the input voltage. However, an inductor
is required.

VARIABLE DUAL TRACKING

The Raytheon RC4194 14-pin dual-in-line device
(available from Doram Electronics Ltd. Order code
306-011) can be used as a variable output voltage
dual-tracking regulator for +0:05V to +30V at
currents of up to 150mA. A single variable resistor
adjusts both supply lines simultaneously. The device
incorporates short-circuit current limiting (at about
300mA) and thermal shutdown circuitry which comes
into operation at 175°C chip temperature; the maxi-
mum dissipation is 0-9W. Tracking is better than
1%.

+Vin +Vou
—_— -
RC4194 Balanced output
~Vin —Vout
s —
GND Ro C

[W4EQl
Fig. 17: The Raytheon RC4194 needs only a single potentiometer to
control the output of this dual-tracking regulator.

A typical circuit for the 4194 is shown in Fig. 17,
each output voltage being 2-5 times the value of R,
in kilohms. The resistor R1 may consist of 120k and
180k resistors in parallel. As in the case of most
regulators, the output current can be greatly in-
creased by the use of external power transistors.

Unbalanced tracking supplies can also be obtained
using this device. For example, if R, is set to 15kQ,
this gives a +6V supply. If a 20kQ resistor is now
connected from the ‘balance’ pin to the negative line,
the ~6V supply will be unchanged but the positive
line will be increased to +12V. Such a +12V, —6V
supply is useful for feeding to 710 comparators.

HIGH CURRENT DEVICES

Variable output regulators able to deliver 10A
over a range of +2 to +35V in one device and
over a range of —4V to —30V in the other are avail-
able from Doram Electronics Ltd. They can dissipate
up to 100W and are encapsulated in TO-3 power
transistor cases.
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Safe, tough, efficient and versatile — that's
our new miniature CX iron.

Safe because it is virtuglly leak-free (leakage
current less than 1y A). Eacth it if you like —
three core lead. It is made to conform with
B.S. 3456 and has a breaxdown voltage of
more than 4000V,

Tough because the handie is almost un-
breakable and the ceramic shaft is covered
by a stainlz2ss steel shaft.

Efficient because the element ‘is situated
right inside the soldering bit and the heat
generated by its 17 watts 1s not wasted.
Versatile because the iror can be used for a
wide variety of soldering jobs; with six easily
interchangeable, slide-on bits, ranging from 3"
right down to %" (1mm. It's suitable for
small, miniature and micro miniature joints,

Available for 220-250 volts or 100-120 volts.
Weight — ~ Yoz (40 gram). Length 7%" (19¢cm).
Price — £3°40 fitted with standard bit %"
(2.3mm). Spare bits £0.45; £0.72; £0.84
exclusive of VAT.

Stocked by most of the well-known whole-
salers and many retailers. Jr direct from us if
you are desperate.

Send for colour catalogue from:
Antex, Freepost, Plymouth PL1 18R

Model X.25 is a general purpose saldering
iron, also with two shafts for toughness and
perfect insulation. Available for 220-250 volts
or 100-120 volts a1 25 watts and priced at
£34) exclusive of VAT.

Stand mode! S.T.3 has a chromium plated
steel spring, two sponges for cleaning the
bits and s priced at £1.40 exclusive of VAT.

SO00

Mavyflower House, Plymouth,
Teleohone (0752) 67377/8 Telex 45296
Giro 2581000

Forget all you've ever read about
miniaturised soldering irons.

Thisis the NEW A N\TEX CA.
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BUCKS.

LYNX ELEGTRONICS (LONDON) LTD

92 BROAD STREET, CHESHAM,

Prices correct
as at 31st March '77

Tel. (02405) 75154

P. and P. 30p — Overseas 90p — Matching 20p per palr. ACCESS
VAT 8% except for Items * which are 12§% — No VAT Overseas.

THYRISTORS
PIVv 1A
(TO5)(ST- (C

200 0:35 050 045 040 058 0:60 068 1-14 —
400 0-40 060 050 045 087 088 0-98 1:40 —
600 0-65 085 070 — 1-09 118 126 1-80 —
BT106 £1-00, BT107 £1-60, BT108 £1-60, BT109 £1-00, BT116
£1-00, 2N3525 £0-50.

3A 3A 4A BA BA 10A 15A 16A
(TO (TO (TO (TO (TO (TO
UD) 106) 220) 220) 220) 220) 48) 220)

FM TOUCH TUNER
P.W. MARCH 'T7
Semiconductor Pack

Reslstor Pack (exc. VRS)
Capacltor Pack (exc, C1 42, 43)
{Polyester and Electrolytic only)
ALL THREE PACKS 22-45
All prices Include P. and P. and VAT

£16-95
£2-55
£3-95

TRIACS—Plastic TO-220 Package lsolated Tab

100V 0-60 0:60 0-70 0-70 0-78 0-78 083 0:83 1-01 1-01
200V 064 0:64 0-75 0-75 0-87 0-87 0-97 0-01 1-17 117
400V 077 0:78 0-80 0-83 0-97 1-01 1-13 119 1-70 1-74
600V 0-96 0-98 t-01 1-10 1-21 1-26 1-42 1:50 2-11 2-17

4A 6-5A 8:5A 10A 18A
(@) (b) (2 (b) (a) (b) () (b) (a) (b)

RETURN OF POST
SERVICE
New Price List 20p

N.B.—(a) wlithout Internal dlac.

(b) with Internal diac.

Diodes contd
Y.

TTL7400 7482 0-75 [380 0-90* |Regulators
Serles 7486 0-32 [381 1:60*|723 0-45)7:
7400 . 018 | 7459 2.02 |3900 0-70¢ [7805 1-50
7401 016 a0 |709 0-27 7812 1-50 013
T490AN 049 7815 1.5
7402 018 741 028 '3 Green 0-20
7403 018 |ASIAN 0881, 035818 o 13202 Ciear 0-10
7404 0-18 | 7492 0-57| {Esss o.45 |LM340-5 135
7405 0-18]7483 0-45[NESes  2-00° [LM340-12 1 38icack Chips
7408 0-18 17494 085 nEses  1-50° [Fhaaats 35| MMS314 325
7409 0-18 §7405 0-87{NEssy  2.00e [-M340-18 1-35ImMMm5316 3-85[BA153
7410 0-16 {7496 0:82{cAzoes 085 gpt?- | AAY-5-1224A g%oﬁg
.25 | 74100 07 .50+ [Electronics
W5 UR[ror o3| GAME 080 e Dlave  [AAY- 54007 |BY207 0
7414 0-72(74121  0-38[SRT350p 1600 o 9.8 |c Sock: ss|BYX36-200
3 o-aaf74122  Od|mcisorP o35t |07 1-95|8 0:13]BYX36-600
7420 01817041 o-78|MCI310P 1-187 1758 LR AT 015
7425 0-30|74145  o-s81MC1351P 0-75¢
7 Yisfase  pwmenst o SPECIAL OFFER SECTION
7432 02674165  g.o3[MCI4sEP o-T7 SG309K IATO3 5v..0-95 TIL208 Red Led..0-10
7437 0-80174174  1-40 gl%wﬂ 2 2; OCPT1..£1-15
T441AN 076174175  0-94 350 NPN TD.3 Power Tran- BC107/8/9.
442 0-85 {74180 1.06[SASST0  2:25| Qo0 Fully tested but 25 pcs 1-20, 100 pcs 3-50
7445 090474181 2.70| TAA300  1-61 |, nmarked. Similar to 2N3055 TO-3 Hardware. Mica,
7447AN  0-81 [74101 1-33|TAA310A 138 |oycopt: BVCEQ = 50+ Washers, Solder tag, Nuts,
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7470 032474193  1-35]TAAE11B12125° |[VCE SAT < 1:3V at 3A Rectifiers DO-4 Package.
7472 0-26 174194 1-201TAABB1  0:85|5 pcs £1-00, 25 pcs £4-00, 10A 50V 0-30 Please speclfy
7473 0-30 (74198 1-64{TBA530 1-85 |50 pes £7-50, 100 pcs £13:00 10A 100V 0-90 Polarity
7474 0-32 TBAS30Q 1-90° 10A 200V 1-00 Stud Cathode
7475 0-47|Linear 1.C.s 1TBASS0 2-80° [ITT Branded Transistors. or10A 400V 1-20 Stud Anode
7476 0-36 301 A 0-40* |TBA570 0-98 [Medlum Voltage, High Galn Ideal for Power Supplles,
7480 0-55 |307 0-55* | TCA270SQ1-95* [Type BSY65. Simllar to Inverters, etfc.
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0-551BFig4 0-10°|BU205 1-907,2N2711  0-2014007BE 0-20{2107  10-00
0:80iBF1gs g-q2¢|BU206 2-40°12N2712  0-15|4008BE 0-83 (2112 450
0-55[BF197 0-12°|BU 2:60° [2N2904A 0-20 | 4009BE  0-52 |2513 850
0-551 BF224J 0-18°|MJ480  0-80§2N2805 ~ 0-18 [4010BE  0-52[2602 250
0-50 | BF244 0-17°] MJ48t  1-05|2N2005A 0-22 14011BE 020
1:15|BF257  0:30|MJ420  0-90 1 2N2006 0 18 {4012BE  0-20( 00 wp N 30
075 BF33e  0-35°|MJ491  1-15/2N2925 0-147 140138E 0-50|TO3 NPN 30
0-30(BF337  0-32*| MJE340 0-40*|2N29260 0-09% {4014BE  1-00 [BmP T7aRE,
1-60| BF338  0-45°| MJES20 0-45]| 2N2926R 0-10° | 401SBE 09 t:"zm’n";/z?:'
0-12| BFW30 1-25|MJES21 055} 2N2926Y 0-09° |4016BE  0-54 [t 2WSTITIZIS
0-18{ BFW59 0-30|0C43 0-95| 2N2926G 0-10* [4017BE  1-00 n: :horh or
0-12| BFW80 ©038|0C44  0-32|2N3053  0-20 |4018BE 1-10(0O oh
0-15[BFX29 026 OC45  0-32|2N3055 0-50 {4019BE  0-50 [P
0-36| BFX30 0-30|OC46  0:20|2N3137  1-10|4020BE 1-12|1 Pcs 050
0-40| BFX845 0-23|OC70  0-30|2N3440 0-56|4021BE 1-03|5Pcs 200
BC143  0-23|BD135 0-36*|BFX8  025|/0C71  0-35|2N3442 1:-20|4022BE 0-95[10 Pcs  3-50
BC147 ©0-09°1BD136 0-39*|BFX86 02510C72  0-2202N3570 3-60/4023BE 0-20125 Pcs  7-50

NEW COMPONENTS SERVICE

Resistors 5% carbon E12 2-712 to 10M iW 1p.
1W 2p. Preset pots subminiature 0-1W E3 100 {2
to 4M7. Vertical 9p. Horlzortal 8p. Potentio-
meters 0-25W E3 4K7 to 2M2 log or lin. Single
24p. Dual 75p. Polystyre capacitors E12
63V 22pf to 8200pf 33p. Cera capacitors vert.
50V EG 22p0 to l7000p1 lp Myllr capacitors 100V
001, E ‘025 41p. Polyester
clpnclton 250V 6 01 to 1m1 54p. 15 -22mf 7p.
-47mf 11p. Electrolytics 50V -47, 1, 2mf Sp.
25V 5, 10mf 5p. 18V 22, 47mf 6p. 100mf 7p.
220mt 9p. 470mf 11p. 1000mf 18p. Zener dlodes
400mW E24'3V3 to 33V 8ip.

MAINS TRANSFORMERS

6-0-6V 100mA 84p. 9-0-9V 75mA 94p. 18V 1A
£1-95. 0/12/15[20124/30V 1A £3-85. 12-0-12V 50mA
94p. 0/12/15/20/24/30V 2A £4-95. 6-3V 1{A £2-10.
6-0-6V 1{A £2-55. 9-0-8V 1A £2-19, 12-0-12V 1A
£2-49, 15-0-15V 1A £2-69, 30-0-30V 1A £3-39.

PRINTED CIRCUIT KITS, ETC.*

Contains etching dish, 100sq ins of p.c. board,
1lb ferric chioride, etch resist pen, driil blt and
laminate cutter £3-65. 100sq Ins pc board 75p.

8-DECS AND T- DECS’
$-DeC £1-84, T-DeC £3-61.

u-DeCA £3-97. u-DeCB EG 87.
IC carsiers with socket:
16 dIl.£1-M. 1OT0S5 £1-79.

11b FeC1 95p. Etch resist pen 75p.

SINCLAIR CALCULATORS, WATCHES

AND POCKET TV*

Sincialr pocket TV £185. Cambridge Sclentiflc

£8:95. Cambridge Memory £5-95. Oxford

zglantlﬂc £13:30. Malns adaptors (State model)
- 20,

i
BATTERY ELIMINATOR KITS

BATTERY ELIMINATOR BARGAINS

3-WAY MODELS

With switched output and 4-way multl-Jack con-

nector. Type 1:- 3/4}/0V at 100mA £2-30. Type 2:-

6/71/9V 300mA £2-

100MA RADIO MODELS

With press-stud connectors. 9V £3-45. 8V £3-45.

SVHOV £545. 6V+6V £5-45. 4{V+4{V £5-45.

CASSETTE MAINS UNIT

74V with 5 pin din plug 150mA £3:65.

FULLY STABILIZED MODEL £5-45,

Swltched output of 3/8/74/9V 400m A stabllized.

CAR CONVERTERS £5-10

H\put 12V DC. Output 8/73/8V D.C. 1 Amp stabl-
zed

Send s.a.e. for free leaflet on range.

100mA radlo types with press stud battery

terminals. 41V £2:10. 8V £2:10. 8V £2-10. 43V +
4}V £2:50. 6V+6Y £2-50. 9V +9V £2-50.

Cassette type 7*V 100mA with din plug £2-10.

Transistor stabllized 8-way type for low hum.

3/44/8/74/9/12/15/18V. 100mA £3-20. 1 Amp £8-50.

Heavy duty 13-way typu 4{/6/7/8{/11/13/14/17/

21/25/28/34/42V. 1 Amp £4- p £7-

Car converter kit Input 12V DC Output 6/7{/9V

DC 1A transistor stabllized £1-9

Stablilzed Laboratory power kit Swltchad 1to
V In0-1V steps. 1 Amp £12-45.2 Amp £14-95,

SINCLAIR PROJECT 80 AUDIO MODULES
PZ5 £4-95. Z40 £5-

BI-PAK AUDIO MODUL

5450 tuner £20-85. AL60 £4:80. PAI00 £14-95.
MK60 audlo kit £31-96. Stereo 30 £15-50. SPM80
£3-85. BMT80 £3-32. Send sae for free data.
SAXON ENTERTAINMENTS MODULES
SA1208 £16-95. SA1204 £11-95. SAG08 £11:45,
PM1201/8 £10-95. PM1202/8 £15 -95.

SINCLAIR 1C20

1C20 10W +10W stereo Integrated clrcult amp kit
with printed circult and data £4

PZ20 Power supply kit for above £3- 65

VP20 Volume, tone control and preamp kit £8-95.

$end sae for free leaflet on the whole system.

JC12 AND JC40 AMPLIFIERS
JC12 6W IC audlo

amp wlth hae data

and printed

clrcult £1-95.

Algo new JC40 20W

mode! with pcb

£3-95. Send sae for free leaflet on both models
and associated power supply and preamp kits.

FERRANTI ZN414
I1C radlo chip £1-44. Extra parts and pcb for radlo
£3-85. Case £1. Send sae for free data

SWANLEY ELECTRONICS
DEPT. PW, PO BOX 68,
32 GOLDSEL RD., SWANLEY, KENT.
Mall order only. No callers. Send sae for free data
on kits. Post 30p on orders under £4-50, otherwise

free. Prices include VAT. Officiai_orders wel-
come. Overseas customers deduct 7% on items

marked * and 11% on others.
it
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"SEEKIT

METALLOCATOR
W.OPEL

The circuit theory and the construction of the
PCB and the search coil were given in Part 1 of
this article. This month covers the Faraday shield
information for the search head and the setting-up
procedure.

COIL SHIELDING

To minimise the effects that wet grass or sand
have on the search head the coil is almost entirely
encased in a metal shield.

The simplest method of making a shield is to use
strips of aluminium kitchen foil. The strips should
be about 1 inch wide although the actual width
isn’t important, being a compromise between ease
of winding a narrow strip and the fewer turns
required with a wider one.

Starting at one end of the coil, commence wind-
ing the foil around the coil as if binding it. A leader
of about 2 inches should be left at the start and
each turn must overlap the previous one. The
binding is continued to within about !; to 1 inch
of the end of the coil. It is essential that the foil
does not completely enclose the coil. The final turn
is stuck in position and, to ensure that the foil
doesn’t move, a spiral of wire can be added fol-
lowed by further adhesive tape.

Due to the difficulties of winding the aluminium
strips smoothly the end product might appear a
little lumpy but, since the coil won’t be visible in
the finished locator, it doesn’t matter.

The foil leader at the beginning of the coil is
connected to one wire lead-out and that connection
becomes the earthy end of the assembly. °

SEARCH HEAD ASSEMBLY

Before the completed coil is mounted into the
head assembly the leads should be connected to
the coax cable or, if changeable heads are to be
used, to a coax socket. The connections must "be
bound with adhesive tape to ensure a sound mech-
anical assembly.

The coil, with its coax lead or socket, can be
mounted in the moulded head shown in the photo-
graphs or into a home-made head. In either case
it should be held in place initially by sticky tape.
Trying to remove a defective coil after it has been
fully encapsulated (or even firmly stuck) into the
head can be frustrating and will almost certainly
result in the destruction of the case.

Practical Wireless, June 1977

PART?2

The moulded head has provision for the lead to
come through the material just behind the handle
fixing location. This position is also satisfactory
for mounting the socket if used. When the heads
are designed to be changeable this location is
best. When only one head is to be used a neater
result is obtained by feeding the coax lead up the
handle stem and directly into the control case.

Because of the Faraday screen the head can be
used uncer water provided the coil and the coax
lead are made watertight. This can be achieved by
encapsulating the head in epoxy resin (buf not until
testing has been completed). The depth of water
which can be scanned is a function of the length
of the handle and the lead since the control box
isn’t watertight.

The head assembly can now be connecied to the
control box and setting-up can commence.

SETTING-UP

The testing and setting of the unit is best carried
out with the printed circuit board out of the case
and the search coil held in position with adhesive
tape. The main test instrument is a multimeter
with a range for measuring low resistance.

The first check is on the search head assembly.
For this the low ohms range is required. The resis-
tance of 20-0dd turns of 20SWG wire is not very
much but it is detectable. Any reading on the
meter will show that there is not a short circuit
between the Faraday shield and the ‘hot’ end of
the coil. )

Having checked the coil assembly it should be
plugged into the board connection. The current
drawn by the circuit can now be measured. If the
stabilising circuit is not used the current should
be between 8mA and 12mA depending on the
voltage used. If the stabiliser is used the current
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drawn should be about 18mA. Significant differences
indicate problems with the board construction.
Generally if the current is too high look for solder
bridges and if too low for unsoldered joints.

Assuming the current réadings are close enough
to be satisfactory there are various key voltages
that should be checked. The first of these is
between earth and the junction of R9, R10 and
R13. This voltage depends on the setting of the
core of the primary of L3 (the pink side) and it
should be possible to adjust the core so that the
voltage will swing above and below earth. Providing
this is so, adjust the setting of the coil to give a
voltage of about 0-4V positive.

The second is to ensure that the oscillator is
working. Connect the meter between earth and the
anode (ring end) of D3 and it should read about
1V negative. It it doesn’t then check the oscillator
carefully with particular care being given to the
search coil connections. There is nothing to be
gained by further measurements unless the osdil-
lator is working correctly. If an oscilloscope is
available the frequency of oscillation can be checked.
It should be around 80kHz to 90kHz but is not
critical.

Set the tuning control, VR1, to midway and the
meter control, VR3, to minimum. Rotate the blue
core in the detector (L3) until an audio note is
heard. This will go from a very low frequency to a
high howl. The meter should also indicate. The opera-
tional setting of the core will be that which gives
half scale on the meter. At this setting the tone
will automatically set itself to the optimum level.

If the meter reads but there is no audio tone the
amplifier can be checked by applying the positive
supply voltage to the junction of R22 and R23
through a 1MQ resistor. The audio should be heard.
If it is not then the components associated with the
two sections of IC1 used for the amplifier must
be re-examined.

10V STABILISER

The unit is designed to run on standard HP7 size
batteries or on the alkaline alternatives. The alka-
line types have a long life and a fairly level voltage
characteristic so they provide stable operating con-
ditions for the locator. The standard batteries, on
the other hand, have a drooping voltage character-
istic in addition to their shorter life. This drooping
voltage causes drift in the unit and results in mis-
leading readings or in needless corrections.

To overcome the falling voltage a stabiliser
cdrcuit, Fig.9, can be incorporated such that the
electronics operate on 10V. This enables the bat-
teries to be used down to an end voltage of about
11V and at that level they will be failing fast so
the first sign of trouble will be the advice to change
them.

The circuit will function equally as well on 10V
as on 12V, once set, but if set for 12V it will not
generally be possible to use the locator on 10V
without re-adjusting L3.

The printed circuit board has provision for mount-
ing the components for the stabiliser and the over-
lay pattern, (Fig.6) shows the wiring to the switches
for either battery type.
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To conform with the Wireless Telegraphy
Act (1849) a licence is required to use the
Seekit Metal Locator,

Under section 1(1) of the Act (Fipe
Finder/Metal Locator Ticence) fregquencies
between 0 and 150kHz can be used
althoigh preferably  limited to 85kHz to
9kHz and 110kHz to 145kHz. The Seekit
bhas & design frequency between 80kHz
and S90kH: and has been approved by the
Héme Oifice.

A licence for five years costs £1-20 and
an application form can be obtained from:
The Home Office, Badio Regulatory Depart
ment, Waterloo Bridge House, Waterloo
Road, London SEL The mmpl&ted form
shﬁul{.l miake reference to the PW Seekit.

Ers L) b

12V if regulator is not used

12V if regulator is used

[ ——
To CCT

w470

Fig.1. The circuit of the stabiliser. Note that the drawing calls for a
10V zener and the parts for 9-1V. Either will do but 9-1V is preferred.

% components list

: # L AR 2
Stabitiser
R EROLL 10% 4 W
CA 0 01uF
| Trh BCi08
l DA B1Y, 400mA Zener diade
\¥e %

The photographs in the headings of part 1 and 2
show the unit mounted in the moulded case and
search head, but, of course, the locator will work
equally as well in any other suitable box and with
a home-made search head. Several plastic boxes are
available and size and style become a matter of
personal choice provided the surface area and total
volume are sufficient. Plastic conduit or waterpipe
provide suitable handle material and can be bent
or flattened after softening in boiling water or over
a flame. If using a flame try a few practice runs
first and remember to keep the pipe over the flame
not in it. The search head is a little more difficult
but the bottom of a plastic bucket or cake container
would probably be sufficiently strong but remember
to wind a coil to suit.

The moulded case and search coil housing are
available from Ambit International and this com-
pany can supply a search coil and Faraday shield
wound, tested and encapsulated (with light weight
foam) into the search head moulding. The unit has
a moulded-in coax lead of over 1 metre long
included.
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‘There’s only one way
to master electronics..
to see what is going
on and learn by doing:

'I Build an oscllioscope. This new style course will enable anyone to
As the first stage of your training, you actually - have a real understanding of electronics by a
build your own Cathode ray oscilloscope! This is modern practical and visual method. No

no toy, but a test instrument that you will need . K ledae i ired th d
not only for the course's practical experiments, previous knowledge Is required, no maths, an

but also later if you decide to develop your an absolute minimum of theory.

knowledge and enter the profession. It remains You learn the practical way in easy steps
your property and represents a very large saving  mastering all the essentials of your hobby or to
over buying a similar piece of essential equipment. further your career in electronics or as a self-

+| employed electronics engineer.

¥ L] i

1 All the training can be carried out in the
% -I- comfort of your own home and at your own
pace. A tutor is available to whom you can
l write, at any time, for advice or help during
your work. A Certificate is given at the end of

T every course.

Read,draw and understand
circult diagrams.

In a short time you will be able to read and
draw circuit diagrams, understand the very
fundamentals of television, radio, computers and - : ; °
countless other electronic devices and their electronic practice.
servicing procedures. — S SRED B N S D R SR Em S

I-To find out more about how to learn electronics in a .1
new, exciting and absorbing way, just clip the coupon
for a free colour brochure and full details of enrolment.

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 experi-
ments and provide an
excellent example of current

I Write to:- British National Radio & Electronic School
P.O. Box 156, Jersey, Channel Islands.

ey B R«

iy C g B
WY 4 s T M : ADDRESS

3Curry out over 40 experiments
on baslc circuits.

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

wsan
——-——-——_----
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ERSIN

%gg@

SAVBIT

handy solder
dispenser

Contains 2.3metres
approx.of 1.22 mm
ErsinMulticore
Savbit Solder.
Savbitincreases
life of copper bits

Handy size Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDER TO DO

A PROFESSIONAL JOB AT

Ersin Multicore Solder contains 5 cores of non-corrosive flux
oxidised surfaces and makes fast, reliable soldering easy. No

HOME _
that instantly cleans heavily
extra flux is required.

e 3 r
. . handy size reels of SAVBI T,
R =3€ 40/60, 60/40 &
' ALu,, SOL solder

alloys
These latest Multicore solder reels are
ideal for the toolbox. Popular specifications

e

BIB WIRE
STRIPPER
& CUTTER

Fitted with unique
8-gauge selector and
handle locking device.
Sprung for automatic

by 10 times. cover all general and electrical applications, p!usamajor adva_ncg opening. Strips flex
Size 5 49p in soldering aluminium. Ask for afree copy of 'Hints on Soldering Pat. N and cable in seconds.
containing clear instructions to make every job easy. 12‘439(;-3 Model 88 86p
For soldering rRef. Alloy | Diam. | Length Use Price | ~—— J
fine joints netres -
. el oot SOLDER-
Two T?rfhtgzgznmsaﬁlr:rt%bs Size | 40/60 | 16 | 100 | For economical general | £1.79 - h )
PC1I5 provides 6ametres | | 3 | Tin/Lead U SUE B WICK
. electrical joints.
approx. of 0.71 mm solder for | | ;50 | g | 50L| 16 85 | Foraluminiumrepairs. | £2.42
fine wires, small components 4 Also solders aluminium Absorbs solder
and printed circuits. to copper, brass etc. instantlyfrom
PC115 57p Size | 60/40 07 39.6 | Forfinewires, small £1.79| | tags,printed
Or size 19A for kit wiring or 10 | Tin/Lead components and printed | | circuitsetc. Onlyneeds
radio and TV repairs. | circuits. 40-50Wattsolderingiron. Quick
2.1 metres approx. of Size | SAVBIT | 1.2 13.7 | Forradio, TV and £1.79| | andeasytouse Non-corrosive.
1.22 mm solder. 12 similar work. Increases | Size 18 97
| Size 19A  53p JL I copper-bit life tenfold. | L 1ze P

Sole UK Sales Concessionaires: Prices shown are recommended retail,inc. .A T, From Electrical
Bib Hi-Fi Accessories lelted, and Hardware Shops. In difficulty send direct, plus20p P&P.
Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ. Prices and specifications subject to change without notice.

CMOS WITH DISCOUNTS!

Any mix: Discount 10% 254, 25% 1004, 333% 1000+

Quartz Crystals. 100kHz, 1MHz, 2-097152MHz, 3-2768MHz,
T 4-194304MHz, all same price £3-75. 32-768kHz, TO5 can
othe £4-50. 50Hz Timebase kit for clocks etc., £5-91. ‘DALO’
yourca ISI Pen 75p. Liquid crystal display 4 x 0-5” digits, 40 pin,
(] £13-95. Clock clip, 14v battery operated, to suit our L.C.D.
lte 40 pin DIL, 14440 £11-58.  L.C.D. data free on request.
4000  0-20 ] 4039  3-09 | 4081 0-24 1 14505 4-38 | *E’ LED Dlsplays
4001 20 | 4040 1-19 | 4082 0-24 | 14506 0-57 | DL-704E 0-3” 70p
4002  0-20 | 4041 093 | 4085 0-80 | 14507 0-60 { DL-707E 0-3” 70p

4006 1-31 ) 4042 0-93 - 3:08 | DL-728€ 2x 05"
4007 1‘!22 4043 :;2 5 :;} o1 1-80

5y 2 A 4008 -9 4044 04 - . DL-727E 2 x 0-5”
Isn’t it about time 4000 060 | 4045 1.56 : 103 1-80
Sl olues ot | taies i e pimess 1
. . . . L- 0-6” 1-50

properly yourself ? :o:z 0-20 doa 060 . 151 | o Leds
R q 013 0-60 | 4 0-60 . 4:02 )

N\ T!‘%b;s,‘d"’l?y “;,“'“9“ harls 014 1124050 0-60 2 130017 15p
wit idelity Fastenings—the 4015 1-12 ]| 4051 1-04 o 057|902 15p
newest, smartest way to place 4016 080 ] 4052 104 o 1:39 | Clock Chips

your speakers where they 4017 11214053 1-04 : 277 | AY-5-1224A  3-50
belong—on the wall. Almost 4018 1-12{ 4054 1-29 ° 215 | MK50253 5-50
undetectable when fitted 4019 0-60 1 4055 1-46 . 215
b i 3 4020  1-24 | 4056 1-46 . 1-76 | Soldercon Pins
they are easily adjustable
! d all k 4021 1-12 | 4057 29-8% ° 122|100 60p
an ONIY.OL IR DCa Ken 4022 1-07 | 4059 6-20 ; 1-72 | 1000 4-00
system to be placed in the best 4023 0-20 | 4060 1-24 . 0-85 | 2500 8-75
possible acoustical position, 4024 0-87 | 4061 25-60 . 1-74 DIL Socket
where they stay due to the rubber :ggg 10:20 :%g 1103 . 1?2 pcRety
icti ing. Fideli ten- . . . s 14/16 15
_fncuon mounting Fidelity Faste ¥ an e B : o 8/14/16 pIn P
o ings take a weight of up to 50 Ib an 4028 100 | 4067 4-13 X 13-17 | Timer1/C
your speakers are easily lifted off for dusting or redecorating. 4029 1-27| 4068 o024 . 1-24 | Ne555 45p
Available from all good Audio and Hi-Fi shops and stores at €5.49. 4030  0-60 | 4069 0-24 18 1:621 pugh Switches
Look for the red and black box. If you have any difficulty in e | S F : 182 Typeswe  15p
obtaining your Fidelity Fastenings, write for 4033 155 | 4072 o0-24 o 10-50 | Op-Amps
details of your nearest stockists to: 4034 2-1114073 024 0 4-66 | CA3130
4035 1-31|4075 0-24 . 1-67 (COS/MOS) 1-00
4036  3-08 | 4076 17 . 1-0t A3140
4037  1:06 | 4077 0-65 -38 10 {Bi/MOS) 95p
4038 1-20 ] 4078 0-24 114503 ©-75 | 14557 465 | 741 Minidlp 25p
Terms: C.W.0. Add VAT to all prices at 3%. Post etc. U.K. 25p + 2p=
27p per arder. All orders processed same day. Official Govt. 'Varsity,
Poly etc. orders (written or telephoned) welcome.

GREENBANK ELECTRONICS (Dept. W6P)

94 New Chester Road, New Ferry, Wirral, Merseyside
L62 5AG Tel: 051-645 3391

The Ridgeway, Iver, Buckinghamshire
Tel: (0753) 654222
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$-DeCnology

previous ones in this series. It is not an

electronic device, but a simple two transistor
receiver which gave surprisingly good results on
test in Hertfordshire. Several foreign stations were
received besides the more popular British medium
wave transmissions. The circuitry employed attempts
to extract all possible service from the first transistor
Trl, which is used as an RF amplifier and an AF
amplifier. Regeneration is also used in the first
stage which gives additional signal “boost” and
sharpens the tuning giving improved station separa-
tion. It is ideal as a small portable receiver and it
runs from only 3V.

THIS month’s S-DeC project differs from all

DAVID GIBSON

THIS MONTH

Y
‘MW Receiver’

you will need . . ..

R1  1MQ C3  170pF

R2  4-7kQ C4 100nF

R3  10kQ Tr1  BC108

R4 470kQ Tr2 AC126

VR1 50kQ pot. D1 OA90

Ct  10pF D2 OA%%0

c2 1nF o U ferrite slab =

y 9 & 93 x 17 x 3mm -

VC1/VC2 twin gang 500pF-+500pF variable capacitor
EP1, Acos ‘red spot’ 1kQ earpiece.

3V battery, S-DeC.28 SWG enamelled copper wire.
S-DeC teads with plugs. One Blob Board (if required). -~

vCi1

20
pF | vC2

40

A

Fig. 1: Circuit diagram of
this months 2-fransistor
MW receiver. Note that the
supply voltage is_only 3V,
and should not be exceeded,
if optimum reception is to
be achieved. Note:— An
alternative aerial on a round
ferrite rod js described in
the text. The frame of the
ganged capacitor goes to
69 hole 6 of the §:DeC.
So 8B 0B

At

EP1

Earpiece
1k

31 32 €2 47
49_0_"_0_J

1nF
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Lazy signals

Looking at the circuit diagram Fig. 1, the signal
is first tuned by VC1/VC2 and L1, fed to the base
of Trl and amplified at RF. This amplified signal
now appears at the collector of the BC108 (Trl) and
from here it has a choice of paths. To turn sharp
right into R2 means that it will immediately have
to overcome 4-7k§) of resistance. It can, of course
make a beeline for the 50k{} potentiometer, VRI.
Its last choice is to tackle the 170pF capacitor, C3.
Now most signals are lazy and will choose the line
of least resistance. The “resistance” of the capacitor
(C3) at 750kHz is less than 200{—a nice low value
compared to 4-7k{) (R2) and 50k (VR1). In
practical terms the signal, or various percentages of
it, will travel all three paths but most will go
through C3 where it encounters a pair of diodes.
These rectify the RF signal and present a rough
AF signal to the base of Trl via D2. Trl now ampli-
fies the signal again, but this time at audio fre-
quencies and again the amplified signal appears at
the collector of Trl. This time, things are a little
different. The 170pF capacitor now has a “resistance”
of many hundreds of thousands of ohms (to the
AF signal) and so it is persuaded (or rather the bulk
of it is) to develop across R2 which forms an audio
load for the collector of Trl. From here, the audio
signal is fed via C4 to the base of Tr2 and amplified
to feed the earpiece which forms its collector load.

So we’ve now persuaded two transistors to do the
work of three transistors; but there’s another way
we can get even better performance—regeneration
or reaction. Let’s retrace our steps to the collector of
Trl and let us arrive just as the amplified RF signal
gets there. You remember there were three paths.
Let’s look at the one to the potentiometer VRI. A tiny

L1 tap

L1/vC1.vC2

AM 0525

(very tiny) part of the signal will manage to get
across VR1 and get to the capacitor Cl. This 10pF
component offers a very low “resistance”’ to RF (but
a very high “resistance” to AF) and so this tiny part
of the original RF signal goes across Cl and on
through the coil L1 and back again to the base of
Trl. Here, it arrives in such a way as to reinforce the
original signal which caused it, thus giving that sig-
nal an extra boost. This feedback of signal is called
reaction or regeneration. Since the potentiometer
is a variable resistor, we can control the amount of
regeneration—too much will cause the circuit to
oscillate and “how!”; too little will give only a very
small (barely worthwhile) amount of boost.

Another advantage of regeneration, is that it im-
proves the apparent “Q” of the tuned circuit—this
is the thing which decides how sharply the circuit
will tune in stations. One which tunes very broadly
will tend to allow one signal to interfere with
another. But with a higher “Q”, the tuning becomes
very much sharper and so station separation im-
proves. With this receiver, station separation is ex-
cellent and sensitivity is also extremely high despite
the low voltage used.

Aerial details

Construction on the S-DeC is very simple. Just plug
the components into the S-DeC holes marked on the
circuit diagram Fig. 1. You can also use the full
size S-DeC diagram of Fig. 2. The coil was wound
with 28swg enam. copper wire on a piece of flat
ferrite slab which measured 93mm long by 17mm
wide by 3mm thick. The start of the winding may
be secured to the rod by a piece of plastic insulation
tape (or even sellotape will do). Wind on five turns
and form a big loop of wire which you should then
twist until you are left with a very small loop at
the end of a 25mm piece of twisted wire. Carry on
winding another 55 turns and secure the end of the
wire. Make sure to clean all the enamel off the ends

continued on page 130
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Fig. 2: Full size drawing of the S-DeC, giving component location and hole numbers. The ferrite aerial, tuning capacitor, battery, VR1 and the
earphone are all connected via leads, and not on the S-DeC itself.
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a . SWITCH

Dissatisfied with the accuracy of your
electro-mechanical time switch??? Then
build the PW version which you can set
to operate with an accuracy of - | minute!
An all-electric Digital Clock PLUS a Precise
Timer for an external circuit.

ON SALE
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TENNIS
TELE-~ iguds
: PELOTA

ON~SCREEN SCORING & SOUND EFFECTS

THE General Instruments AY--3-8500 television THE AY-3-8500

games 1ntegra'ted Sasul _allow§ a complex Before describing the construction of the unit it
multigame unit to be built using very few will be useful to give a description of the special IC.

,j ‘a_ﬁ

¥

additional components. The single device provides The device is in a standard 28 pin dual-in-line pack-
for 4 ball games and 2 shooting games. This article age with pins 1, 14, 15 and 28 not being used. Pins
will describe a unit for the 4 ball games. 2 and 4 are ground and plus 8V respectively.

% components list

Resistors Cc7 100pF polystyrene
R1 47kQ cs8 0-22uF
R2 1kQ2 c9 0-22,F
R3 10kQ C10 10uF, 10V
R4 2-2kQ C11 1000pF disc ceramic
R5 220Q Cc12 10pF plate ceramic
R6 220Q C13 3-3pF plate ceramic
R7 47kQ C14 22pF plate ceramic
R8 1kQ2 C15 5-6pF plate ceramic
R9 47kQ C16 1000pF disc ceramic, 250V
R10 47kQ c17 1000pF disc ceramic, 250V
R11 47kQ2 Cci18 47uF, 10V tantalum
R12 47kQ
i ol Switches
S1 1 pole 6 way rotary.
R15 1kQ | L
R16 6-8K(2 S2 Single pole, biased off, miniature push
83 S.P.S.T. miniature toggle.
R17 4-7kQ ! a9
R18 1kQ S4 S.P.S.T. miniature toggle
R19 100Q S5 S.P.S.T. miniature toggle
S6 S.P.S.T. miniature toggle
o) e 2 s7 D.P.S.T. miniature toggle, mains rated
VR1 10k2 standard horizontal preset sr2atiminiatureltog iey i i ieliald
VR2 10kQ standard horizontal preset
VR3 1kQ standard horizontal preset Semiconductors
VR4 100kQ2 linear Tr BC108
VR5 100k(Q linear Tr2 BC108
All fixed resistors are {W, 5% Tr3 BC108
Tr4 BC108
Capacitors Tr5 BSX20
Cc1 2200uF, 25V D1 1N4001
Cc2 0-22uF D2 1N4001
Cc3 0-22uF D3 1N914
C4 1000pF polystyrene D4 1N914
C5 1000pF polystyrene IC1 AY-3-8500 G.I.
Cc6 100pF polystyrene 1C2 MC7808 or 78LB2AWC
Miscellaneous
T1, mains transformer, 2 secondaries each 0-12V at 250mA, fixing centres 53:-5mm. FS1, fuse holder, chassis
mounting, 20mm and 200mA fuse. PCB from Readers PCB Service. Speaker, miniature, 40Q2. Former 4mm with dust
core. Wire 40SWG enamel covered, 1metre long. Wire 22SWG, tinned copper, 250mm long. Case sloping top,
216mm x 130mm x 47mm (front) x 79mm (back), Watford code NJSF2 Doram code 509-608. Boxes, 2 off, 86mm x
56mm x 37mm, Watford code NJHC1 Doram code 509-636. (Note, these cases provide an attractive cover but any
case of similar size can be used). SKT1, coax socket. Coax cable and 2 coax plugs. 2 grommets. Mains cable. Board
pins. DIL socket (see text). Heat sink for IC2
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Pin 3 gives an output of 500Hz, 1kHz or 2kHz
which corresponds to the ball hitting the line, the
ball hitting the bat and a scoring signal.

The ball will bounce off the correct bat at an
angle determined by the condition of pin 5. When
it is left open circuit the angle is constant over the
whole bat except that the reflection is ‘up’ in the
upper section of the bat and ‘down’ in the lower
section. When pin 5 is connected to ground the bat
is divided into four vertical sections. The angles in
the centre two sections are as before but the outer
two reflections are at steeper angles.

Pin 7 controls the ball speed. If left open circuit
the ball travels slowly (suitable for beginners) if
connected to ground the ball speeds up.

Automatic or manual service is selected by pin 8.
If the ball leaves the court when pin 8 is open
circuit it will remain off until the pin is grounded
momentarily. If pin 8 is left switched to ground the
ball will serve automatically, travelling in the direc-
tion that it left the ground (ie. if the right hand
player scores then the ball will be served from the
right hand side).

Pin 11 is the right player input and an R/C net-
work on this pm controls the vertical position of the
right bat or, in football, both right bats. Pin 12 pro-
vides 51m11ar control for the left hand player. The
size of the bats is controlled by pin 13. When
switched to ground the bat size is half that resulting
from leaving it open circuit.

Pin 17 is the clock input and a 2MHz signal is
required.

The choice of games is made by pins 18 to 23,
depending which of them is grounded. The display
for each of the four ball games is given in Fig. 1.

Pin 2 provides a reset facility. Switching it to
ground resets the score to zero and when the ground
connection is removed the ball will be served from
the left. When either player scores 15 the game is
finished. Both bats become transparent to the ball
and the score remains static. The game is restarted
by pushing and releasing the reset button.

Pins 6, 9, 10, 16 and 24 are outputs corresponding
to ball, right bat, left bat, sync and field/score out-
puts. Their functions are explained later.

The two shooting games utilise pins 26 and 27.

CIRCUIT DESCRIPTION

The complete circuit diagram circuit diagram of
the unit is given as Fig. 2.

The secondary of the mains transformer is given
as 12-0-12V. In fact, the transformer specified has
two secondaries, each of 12V. These need to be
wired in series (ie, the OV of the first to the 12V of
the second) and the ground connected to the junc-
tion. D1 and D2 provide full wave rectification,
smoothing is by C1 and the resultant DC is regulated
by IC2. High frequency decoupling is provided by
C2 and C3 on the input and output of the regulator.
C11 and C18 give additional decoupling to the 8V
rail.

Trl is a 2MHz oscillator, its output being buffered
by Tr2 before being fed to IC1.

VR1, VR4, R5 and C8 are the timing components
for the right hand player. VR4 is the hand control
and changes the charging current of C8 thus moving
the vertical position of the bat. VR1 sets the voltage
towards which C8 charges and alters the sweep of
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the bat. R5 limits the current during the discharge
period at frame flyback. The corresponding controls
for the left hand player are VR2, VR5, R6 and C9.

Tr3 drives the speaker, with R8 limiting the
volume. If greater volume is required the value of
R8 can be reduced but, on the prototypes, it was
sufficient for most domestic uses.

The video and sync outputs are summed by R9
to R13 and drive Tr4, an emitter follower. VR3 in
the emitter allows the modulation level of Tr5 to be
adjusted.

Tr5 is VHF oscillator operating at about 170MHz
with harmonics extending into the UHF band. The
output is divided by R19 and R20 and the unit is DC
isolated from the display monitor by C16 and C17.

Switches S1 to S6 control the games and functions
already described, (see Fig. 7 for details also).

CONSTRUCTION

Before commencing construction of the electronics
it is necessary to drill the mounting holes in the
case. The board can be used as a template to ensure
they are in the right position. The board will ulti-
mately sit with the modulator section at the front
right and with its right hand edge about 10mm from
the right side of the case. This allows the leads of
C16 and C17 to be kept short. The mounting holes
for the board are 6 BA.

Having drilled the base, the remaining holes can
be marked out as Fig. 3. These holes will be sized
to suit the grommets and the coax socket. It is also
advisable to drill a series of 5mm holes in the base
and in the back to assist ventilation.

Mark the top panel as Fig. 4 and drill the holes
to suit the components used. A suitable hole size
for the speaker is 20mm. Label the panel and mount
the switches. The speaker is glued to the panel using
a rapid-cure epoxy but first glue a piece of speaker
fret over the hole.

fe— 7
G) ' 47

20
¥

Front of case Hole for grommet

20+
80
¥ -
20

fy ¥

Rear of case Hole for grommet T

All dimensions in mm

80
4
4
15 !
Right hand side of case Coax holes T

%@Fry 3. Suilatie drifiing hele locatiohs #hd siged are shown:®
§ *I’m’ the bor specified. The single fiale In tha frant of the case g
* i for Bedh the bal conirol feads, It Js easler to ientify the Nh‘
«if lwey Hofes are made, 0Ae at eacl end OF the front .
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Most of the components are mounted on a single
sided PCB. Fig. 5. shows the wiring pattern and Fig.
6 the component locations. The former for L1 is
stuck in position, again using rapid-cure epoxy, and
when the adhesive has set, 50 turns of 40 SWG are
wound onto the former. After soldering the ends as
shown in Fig. 6, the screening can is fitted. It is
better to wind the coil after the former is fixed to
the board because although it is difficult to wind it
is even more difficult to hold the winding in place
whilst the epoxy sets.

The remaining components, except for the coil L2
and ICl are mounted (not forgetting the wire link).
L2 is 3 complete turns of 22 SWG tinned copper
wire wound on a former so that the diameter of the
coil is 6mm (14 inch) after the former is removed. A
short length of wire is soldered to the coil 3; of a
turn from one end. The coil is mounted in position
and the screen is soldered to the four pins at the

3 & *%g A
i)
40 chEde s
__ 9 % N *&%\
Y s
GT36 68 £ e e

corners of the oscillator section. Leave the top of
the screen off. It may be necessary to adjust the
frequency. Details of the screen are given as Fig. 7.

1t is strongly recommended that a socket or Solder-
con pins are used for IC1. This device is of MOS
construction and is liable to damage if incorrectly
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handled. If for any reason it is necessary to solder
the IC directly into the board the soldering iron
must have an earthed tip and a heat shunt should
be used on the pin being soldered. The socket need
only be a 24 lead type since the end pins on each
side are unused. If a socket is used do not insert
IC1 yet.

Recheck the board for solder bridges and for good
soldered joints and then mount it in the box. The
dimensions given for the box specified allow for
6mm (!4 inch) spacers beneath the board.

Connect the off-board components to the pins as
shown in Fig. 8. The leads for the bat controls
should be about 1 metre long and be twin cable.
The variable resistors are mounted in small boxes.

Some pins on the board are not used in this 4 game
unit although S1 is shown wired for all 6 games.
Pins E and F can be left unwired.

A suitable length of coaxial cable needs to be
terminated at both ends and a mains cable, prefer-
ably terminated with a 13A ring main plug, completes
the wiring.

Now remove the IC from its protective foam and
insert it into the holder.

SETTING UP

Set the core of L1 flush with the top of the former
and space L2 to approximately 7-5mm long. Set VRI1,
VR2 and VR3 to mid position, select football on the
games unit and select auto serve. Switch the unit
on, push and release the reset button S2. Tones
should be heard at regular intervals from the unit
as the ball hits the game boundaries etc.

<

Fig.5. The wiring pattern of
the printed circuit board,
shown full size, For those
intending to make theirown
boards we would stress
the need for greal care in
laying out the IC pads and
the modulator section. The
earth section could be in-
creased to conserve the
etchant.

>

Fig.6. The component lay-
out and orientation for the
PCB. Although the oulputs
are not identified they con-
form to those shown in
Fig.8. Note the tight layout
of the modulator section
and hence the need for
careful culting and folding
of the screen.
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If all is well, switch the monitor on, allow it to
warm up, select a spare U.H.F. channel and plug the
games unit into the aerial socket. Carefully tune
the viewer until the signal from the games unit
appears on the screen, it may only consist of white
streaks covering the screen. Slowly screw the dust
core into L1 until the streaks on the screen resolve
themselves into the outline of the football pitch as
shown in Fig. 1. It may be necessary to re-adjust
the viewer, tuning again for a good signal. Several
signals will be picked up throughout the U.H.F.
band, choose the best one.

When the reset button is pushed and released the
football field should appear locked solid on the

(1

screen, if it does not adjust L1 slightly one way
or the other until it locks into sync each time it is
reset. When the field is stable on the screen, VR3
may be adjusted anticlockwise to increase the con-
trast and the brightness control on the viewer may
be turned down slightly to reduce the background.
(If VR3 is turned too far anticlockwise sync will be
lost.)

If the signal from the unit is close to a TV station
L2 may be altered in length to move the games
frequency up or down the band a little, then the
screening cover can be fitted.

Check that the bats sweep across the screen. VR1
and VR2 may be turned anticlockwise to reduce the
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sweep of the bats but if they are turned too far the
bats will disappear since the ramp will not reach the
LC. trigger level. Check the other games and the
various switch functions and if it all checks out,
screw the lid on the case.

A general photograph of the unit with the lid removed. The
retainer for the mains cable has been removed to allow the lid
to be inverted. It should be positioned to avoid too much cable
inside the box when re-assembled. The short leads of the
capacitors coupling the board to the output socket can be
identified. These two capacitors prevent any possibility of
mains being fed to the unit from the television chassis if the
set has its mains reversed.

FAULT FINDING

If the unit does not work, check all wiring very
carefully. Check the +8 Volts supply to the IC.,
modulator and the clock generator. If an oscillo-
scope is available, check that the oscillator is work-
ing and producing sufficient drive for the buffer,
Tr2, and is approximately 2MHz.

If the I.C. has +8 Volts and a good clock signal,
check the sync output. This should consist of nega-
tive going pulses 4pS wide, at 64 xS intervals with
an approx. 300 uS frame pulse every 20 mS. If this
is present, check the field and score output on pin
24, this should be a positive-going pattern repeating
every 20 mS. If this is present, check that both these
signals appear at the wiper of VR3. If all is well
up to this point and the unit is still not working,
check the modulator construction very carefully. As
it is difficult to check if it is working it is possibly
easiest to substitute a new transistor for Tr5.

Waiford Electronics have offered to keep their
special reduced price for the AY-3-8500 open to
readers of Practical Wireless until the end of June
1977.
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S-DeCnology-—continued from page 122,

of the wire, especially the tapping loop and tin these
connections before soldering on some wired S-DeC
plugs. If desired, the wire from the coil itself may
be plugged into the S-DeC but you will still need
to use some form of single core wire from the
tapping point to the S-DeC because the twisted wire,
being double thickness, will not easily plug into the
S-DeC and may even damage it if forced. A second
ferrite aerial/coil was wound on a 125mm. length of
férrite rod, 9mm in diameter and also gave good
results.

The tuning capacitor used in the prototype was a
twin gang 500pF + 500pF. There is no reason why a
single capaditor of either 500pF or 350pF should not
be used, but this will make some difference to the
actual tuning scale covered by the receiver. The
twin gang does give a useful opportunity for experi-
ment. For example, with both sections connected in
parallel—as shown in the circuit diagram of Fig. 1,
one has a 1,000pF (or 1nF) variable tuning capacitor.
By ‘“unlinking” the two sections of VC1/VC2 to
leave only one of them in circuit, one has a 500pF
tuning capacitor. Again, connecting the two sections
in series gives a 250pF tuning capacitor.

Rear view photograph showing the actual receiver, comprising S-DeC
front mounted potentiometer, and external components.

Modification ideas

Experimentally minded constructors may care to
try altering the coil. For example, using only 24 turns
tapped at 2 turms gave all sorts of ‘funny’ foreign
stations. It may even be possible to obtain good
results high up in the short wave bands.

This little receiver runs from just 3V. This is the
optimum voltage. If you use a higher voltage the
performance will be degraded. The current drawn by
the prototype (using 3V) was 1-5mA which suggests
that batteries should last for a very long time indeed.
It may also be possible to run the receiver from two,
small rechargedable batteries which could be kept
‘topped up’ from solar cells using sunlight. Perhaps
the set may be happy to work directly from solar
cells?

Various component changes and modifications were
tried but it’s left to the constructor to experiment for
himself, with different component values, to obtain
the best possible results.

Practical Wireless, June 1977
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s, excg S[BP, are glassfibre, drilled and roller-tinned

I To:- READERS PGB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS

I Please supply PCB/s as indicated by tickfs in box/es

oar

Issue Project Ref Price P/P
Sep 75 Electronic Ciock (set of three) DN0795/6/7 2-40+15 O
Dec 75 Sound-To-Light Display DN0798 1:154+12 O
Dec 75 Disco System, Amp. (2 required) each AMO0421 4:40422 O
Dec 75 Disco System, Light Modulator AMO0423 3-504-22 O
Jan 76 Music Box SRBP DN1/JM 2-25+18 |
glassfibre DN1/JM 3-00+18 O
Mar 76 CMOS Crystal Calibrator AMO438  1-19+12 O
Apr 76 Wobbulator AMO0443 1-08+12 O
Apr 76 Auto. Slide Synchroniser AMO0441 2-33+15 O
June 76 Dig. Freq. Meter (set of §) A015 and 4x A004 3-17+15 O
July 76 Transistor Tester A002 3-08+18 O
July 76 Disco Preamplifier A003 0-65-+12 O
Aug 76 Cassette Player Power Supply A001 0-65+12 O
Sep 76 Capacitance Meter A009 2-59+14 O
Oct 76 Digital Car Clock (set) A001/2/3  2-58+12 O
Oct 76 Interwipe DN8JM 0-80+12 O
Oct 76 Video-Writer (set) D002/3/4/6 A007  21-44+50 O
Oct 76 Hazard Flasher D005 0-764+12 O
Nov 76 Low Level Battery Indicator A016 0-40+12 O
Nov 76 Electronic Thermostat A017 1-30+12 O
Nov 76 Cirtest Probe A018  0-48+12 O
Nov 76 Burglar Alarm A019 0-50+12 O
Dec 76 Chromachase A021 5-70+22 O
Jan 77 Oscilloscope Calibrator A023 1:25+12 O
Jan 77 Icelert A020 1-45+12 O
dan 77 Polyphon, motor and main boards A025/4  7-90+20 O
Polyphon, tune disc, blank, SRBP A008* 0-90+15 O
Feb 77 Transistor Checker A026 1-18412 O
Mar 77 FM Stereo Touch Tuner D023/4/5 7-50+420 O
Apr77 Tug ‘o’ War (set) A029/030 2-88+12 O
Apr 77 Gas/Smoke Sansor Alarm A028 0-65+12 O
May 77 2-Way Intercom D019 1-28+12 O
May 77 Protected Battery Charger A027 2-38+12 O
May 77 Seekit Metal Locator A031 3-38+12 O
June 77 Reverberation Amplifier A032 2-38+12 O
June 77 Versatile AF Generator A033 2-38+12 O
June 77 Tele-Games D029 3-22+18 O
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.
| enclose Postal Order/{Cheque ACCESS welcome.
NO...ovve i Send card number only.
fOr £.aries- e --ii} - made payable to READERS PCB SERVICES LTD.
INAE 55605 e Flome s Moo 5o ok - pbionls 3 § T4 0 1o i s b 100 g lotiee o ilo ne 433 TF T emiosios 0 Qpyerbih 3
ADDRESS ..ot e e e

Post Code

Any correspondence concerning this service must be addressed to READERS
PCB SERVICES and not to the Editorial offices.
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Vice time

One of the most frustrating facts of
life, is that we are born with only two
hands. Ever tried filing or drilling, or
some kinds of soldering when you
really NEED that third hand? What
we all need of course, is a vice (the
sort you clamp to the bench | mean!),
and H. R. Holmes Ltd., are now

Dill tull

marketing an adjustable vice which is
claimed to combine 8 tools in 1.

Called the Versa-Vice, the unit
comprises an adjustable hand vice,
G clamp, anvil plate and scribing pin,
width and depth gauges, table vice
and marking out table. Price is £4-80
plus VAT,

H. R. Holmes (Diecasting) & Co Ltd.,
Haldane, Halesfield 8, Telford, Salop,
TF7 4EW.

Probe for faults

One of the most useful pieces of
equipmentin the Service Technicians
arsenal when tracing faults in Radio,
TV and HiFi, is the signal injector.
These take many forms, and the one
produced by Carlo Gavazzi Ltd., the
Pantec Usijet, is made in the form of
a pen for clipping into the pocket.

The circuit consists of two signal
generators—one operating at AF and
the other at RF, The waveform derived
from a blocking-oscillator type circuit
produces a signal with a wide range
of harmenic frequencies up to
500MHz. The fundamental frequencies

Quite regular

A three terminal, positive voltage
regulator, capable of supplying in
excess of 1-5A and adjustable over
an output range of 1-2V to 37V has
recently been announced by Jermyn

Distributors. Requiring only 2 external
resistors to set the output voltage,
the LM317 has typical line and load
regulation figures of 0-01% and
0-1% respectively.

Other parameters include current
limiter, thermal overload, and safe
areaprotection. Also, as this regulator
sees only the input to output dif-
ferential voltage, supplies of several
hundred volts can be regulated pro-
viding the maximum differential of
40V is not exceeded.

A choice of TO3, TO5, TO202 and
TO220 packages is available, pro-
viding a total temperature range of
—55°C to +125°C.

Jermyn Distributors, Sevenoaks,
Kent, Tel: 0732 51174.

are 1kHz and 500kHz, with an output
voltage of 20V pk. to pk. Current
consumption is about 25mA from a
1-5V self-contained cell. Price is
£7-50 plus VAT.

The Usijet, together with all Carlo
Gavazzi products are now being
distributed by Precision Instrument
Labs., Instrument House, 212 Ilderton
Road, London, SE15. Tel: 01-639 0155.
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Tape ‘Plus’ tuner

Unit audio, music centres, what
ever you care to call it, can be ob-
tained almost everywhere in almost
every type of combination. | say
almost, because there is one com-
bination that is comparatively rare—
that is cassette recorder/amplifier/
speakers and/or tuner. To fill this gap,
Plustronics have launched their new
combination, called the Plustron
CTA 200. This unit comprises an
AM/FM stereo receiver with integral
cassette recorder, supplied com-

plete with matching speakers. Radio
coverage on MW is 540—1600kHz,
SW 6—16MHz, LW 150—350kHz and
VHF 88—108MHz, while the cassette
tape system boasts a wow and flutter
ot less than 0-35% and S/N ratio of

.40dB. Power output into an 8ohm

load at 1kHz is 8W.

Imported, distributed and fully
guaranteed by Plustronics Ltd., the
Plustron CTA 200 has, what the firm
call, a ‘Guide Price’ of £123-49 com-
plete.

Plustronics Ltd., Hempstalls Lane,
Newcastle, Staffs, STS0SW. Tel: 0782-
615131.

For the past few months, PW has
been publishing articles based on the
S-DeC. Now, we have mentioned in
these articles, that if the builder
wishes to keep the project, but use
the S-DeC for another project, then
he should transfer the components to
a Blob Board. Blob Board, do | hear
you say? Well as can be seen from
the photograph it is extremely simple
to use—the component layout is
drawn on the Board with a felt tip pen.
The components are then laid over
their respective drawings, and solder-
ed in position.

All Blob Boards are roller tinned to
facilitate easy and reliable soldering,
while components can be re-used
and re-soldered making circuit proto-
typing and modifications both fast
and easy.

There are twelve different Blob
Boards available in a variety of
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patterns which, between them, are
claimed to accommodate all compo-
nents from discrete to IC's. The
smallest board measures 3-6 X 2-4in
and costs 20p.

P B Electronics (Scotland) Ltd., 57
High Street, Saffron Walden, Essex.
Tel: 0799 22876.

Robust amps

‘Indestructable’ is the term given
to two new amplifier modules
recently made avallable in the UK by
Chékits Ltd.

The kits are designed for the
professional and constructor markets,
and are based on two SGS amplifier

IC's. Although both are of similar
component construction, they differ
in power output and sensitivity
ratings. The 75-X, which has a
maximum rating of 10W into 4 ohms
at 20V utilizes the TCA940 chip,
while the 75-B, its less powerful
brother, uses the TCA810AS and
has a maximum output of 7W into
4 ohms at 16V. Both are equipped
with thermal limiting circuitry, while
the 75-X is short circuit protected.
The quoted sensitivity figures
range from 6-5mV input for 50mW
output, to 90mV input for 9W output
for the 75-X. For the 75-B. 6mV input
gives 50mW output. and 80mV input
gives 6W output. All figures quoted
are into a 4 ohms load,

Both modules are constructed on
1-6mm Epoxy Glass Fibre board and
measure 86 x 43 x 30mm (total dimen-
sions with components). Price for
the 75-X and 75-B is £4-50 and £3-59
inclusive respectively.

Further information from Chékits
Ltd., 56 Fortis Green Road, London,
N10 3HN.
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LANGTON

reception of morse code in the presence of

interference from other stations. It simulates a
parallel resonant circuit with a Q of 25, the overall
gain being fixed at unity. In Fig. 1 capamtor values
are given for 800Hz and 1200Hz. In the prototype,
soldered links select either frequency. If the Q is
increased much above 25, the filter will “ring” and
the keying will sound soft, making reception more
difficult as the characters will begin to merge to-
gether.

Headphones of 6000 impedance or greater can be
used; blocking capacitors are not necessary at input
or output as the IC2 earthing return ensures that the
mean DC voltage at the input and output of the
operational amplifiers is zero. The headphone socket
into which this device is plugged should be isolated
from high voltages by a capacitor or transformer
within the receiver.

THIS simple bandpass filter was built to ease the

* components list

%

&

Resistors (all 2% }W) L
m « 330k ,
5600 ‘

R3 150kQ -

capacltors N

% Che om“doms,ur ) A
C2 0-02and 0-033uF S 5°° LEEG h

Semlconductors E
{C1, 2 741 op amp. ) T

Miscellaneous ” 3

. 81 3 pole 2 way wafer switch. Plug and socket to-

i, suit headphones. B1, 2 4-5 to 12V battgries. Case
measunng about17x9x7cm. - ¢

P

LRI 2

d5

E “Fig.1: Circuil diagram of filter unit.
Two sefs of capacilor values are
given. corresponding to passband
centre frequencies of 800 or
1200Hz, In the prototype either set
of capacilors could be chosen by
wiring in the appropriate pair with

E

R1

0<01pF ] o

II 1200Hz

l_ll-_—OBOOHz

O‘O15u

a soldered wire bridge on the circuit
verphosra, Naturally, this arrange-
menl may be replaced by a switched
capacior bank mounied on the
instrument front panel. To work

330k

hts

Fed

o N . 1
, b

. S« F varfes as = c.
& - Use the given clrcull values to work
" out plfer values of F and C. For
“» inslance, doulling the capacitor
yalues haives the passband fre-
~ qu’ﬂﬁ' . »%‘g <
o
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’ % R2
,» . oul other passband frequencies; “ ,560

v_
CeQ2pF R3 H

-
1200Hz §> G i
[ I g
I cz " .

BOCH2
0:033pF
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Construction

Layout is not critical, and as so few components
are used, it can easily be built on a scrap of Vero-
board. The Veroboard layout diagram Fig. 2 shows
the positions for fitting either 14 pin or 8 pin DIL
741 1IC devices. It also includes both frequency
options; the desired frequency is selected by strap-
ping two pairs of pins.

GT29 800 Audic output oo
input o v'e" )y o~
bypass o C1
to $1 l r o

ool o,
é E
IAUdito
AR In ]
E
L L
o
Vi Ve To S1
To 1
0+1" Vero matrix, Top view

Fig.2: Suggested veroboard layout. The dotted outline shown on IC1
and 2 indicates the position of an 8 pin mini DIP 741 in lieu of the 14
pin device shown. No other changes are necessary.

A piece of Perspex with two 6BA tapped holes is
used to secure the board to the case, the Perspex
being glued along one edge of the circuit board with
epoxy adhesive. There are, of course, many ways the
board could be secured; it is up to the individual
constructor to choose the most convenient way. The
battery holder is another home-made item. It might
be more convenient to use 9V batteries with press
stud connectors and hold them in place with a simple
clip.

The case, measuring 17 x 9-5 x 7 cm, is larger than
necessary, but allows plenty of room for experiments
or additions to the basic design. All parts except the
circuit board are permanently installed within the
case, which can form awsmaLI test rig for filter ex-
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periments: board replacement requires the minimum
of unsoldering.

The total current consumption is about 6mA, and
it will work on +4-5V to +12V. The filter can be
plugged into the receiver as required; a front panel
switch connects the headphones either to the input
or output of the filter, disconnecting the power when
not required.

Other circuit values

F L A #
o il
"R o fe e Bl
G- --- ~
10
# e 5
) > W ;HS
' c2
* R2 "-,A

b o . e e
~ Unity gain Y et o

E3
=
input Tl 4
P H“u\_;;
: = s

Use your pocket calculator to work out the circuit
values for your own application:

Fo=passband centre frequency

R=MQ

C=uF

E L
ovZﬂ\/(Rl.R:;.C[.Cz)

To work out the ‘Q’ of the filter:

o= (&:3)

To reduce gain to unity.

R, =R, .Q?

2

and Rl/:Ré'Ql
o

INDEXES FOR PW

Readers are asked to note that further supplies
of the index for Vol. 51 (May 75-April 76) are
now available. See contents page for details on
obtaining indexes.

The index for Vol. 52 (May 76-April 77) was
presented free in the May 77 PW and this
issue can be obtained from the same address.

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING TO
ADVERTISEMENTS
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EXCENCE 101 )

(PW Transistor Tester

HEN the P.W. Transistor Tester was
W developed, the aim was to produce an

instrument of simple design, yet which
would enable a wide range of semiconductor devices
to be tested. The result was that whilst both P and
N channel J.FETs and MOSFETs (both depletion
and enhancement types) could be checked for drain
saturation current Ipss and pinch off voltage Vi, for
depletion mode FETs intermediate values of drain
current versus gate voltage could not be checked.
More importantly, no provision was made for dual-
gate FETS.

% components list

( Resistors

R 2BIEES 1W

AR IMOEY W L
CRAakOS%IW -

VR1 5000
YRZ B0k . »
# o -
Miscellaneous

Piece stripboard, 0-17 matrix, 5* X 3%”. 3 off 4mm
gochets and plugs . to suit (preferably different
colours). 2 knobs to suit variable resistors. A 4 pin
socket for TOS6 transistors. 3 split pins to fit TO3
putput pins. Piece of springy material for case
connection of TO3 can. 2 ferrite beads. Wood and
hardboard for case. Cardboard for top.

C'--

IAN HICKMAN

This Extender Unit covers these additional uses
and also incorporates a socket which accepts TO3
transistors, thus facilitating the measurement or
matching of power transistors. Finally, sockets for
three flying leads enable connections to be made to
transistors of any case style whatever.

CIRCUIT

Fig. 1 shows the circuit diagram. The socket for
TO3 transistors and the banana sockets for flying
leads are self-explanatory. Via the lead labelled

# " - ’ ¢
R3 y C
390k 5 W N
- . 3 &

Fig. 1.

The circuit diagram for the ex-
tender. Note that power is drawn
from the original test unit.

VR2
500k

Flying lead
sockets
B' .
91
S 92
VR1
500 4=
—_
q P2
[
136
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Fig. 2. The board cutting details and the components as mounted in the prototype. For a smooth top the components are soldered to
the foil side and the leads do not pass through the holes.

C'B’E’, which plugs into the connector panel of the
P.W. Transistor Tester, they connect to transistors
which cannot conveniently be plugged directly into
the Transistor Tester. The four lead transistor socket
is arranged to accept most TO72 type dual gate
FETs, e.g. the economically priced General Instru-
ment range including the MEM 614, as well as the
popular and long-established RCA 40819 range and
the earlier 40600 range (which has no gate protection
diodes).

The voltage on gate 1 is controlled by the V.,
control on the Transistor Tester, whilst the V.
control (VR2 of the Extender Unit) controls the
voltage on gate 2.

Together with source resistance control Rs (VRI1
of the Extender Unit) a wide range of operating
conditions and measurements can be set up and
made.

Anti-parasitic ferrite beads P, and P are included
in the collector and drain connections, together with
a 22 ohm stopper in the base lead of the transistor
socket and 1M in the gate 1 lead of the dual gate
FET socket, to ensure stability.

The Vg control circuit draws less than 15:A from
the collector supply and its effect on it can therefore
be ignored.

CONSTRUCTION

The unit was made up on a piece of 0-1 inch pitch
strip board, 5in x 3%in, see Fig. 2. The TO3 socket
used three slotted female pins taken from an old
multiway connector, the tails of which were passed
through the Vero board and soldered to the copper-
strips. The outer two were at 0-4 inch spacing, but
as the pins of a TO3 transistor are slightly further
apart than this, the holes were eased with a small
file. A TO3 transistor was plugged into the pins to
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A photograph of the prototype board.

T
$é

hold them whilst they were soldered. A springy con-
nection to contact the case of the transistor was
made to fit into the centre socket. It was also neces-
sary to drill out the holes in the Vero board to take
the pins of the FET socket.

A piece of white card was stuck over the top
surface of the Vero board to carry the markings as
shown in Fig. 3. The finished unit was mounted on
wooden side pieces painted to match the original
tester.

The lead connecting the Extender Unit to the
Transistor Tester terminates in a small piece of strip
board carrying three pins which plug into the tri-
angular socket group. This prevents connection to
the Transistor Tester the wrong way round.
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CALIBRATION

VR1, the source resistance control, can be
calibrated sufficiently accurately with the aid of the
ohms range of a multi-range meter, provided its
batteries are fresh.

VR2 the Vj: control is more difficult, owing to the
resistance being too high to use even a 30,000 ohm
per volt meter. The best way, assuming a DVM is
not available, is to connect the Extender to the
Transistor Tester, switch on and set V. to maximum.
Connect the negative lead of a 0-12V power supply
to E’ and connect a multirange meter (30xA or 504A
range) between the positive terminal and the slider
of VR2. By setting the power supply output in IV
increments from 0 to 6V and at each step adjusting
VR2 for zero reading on the meter, the calibrations
can be marked in.

USE

The method of use for TO3 and other transistors is
covered in the August 1976 issue of Practical Wire-
less.

For use with dual gate FETS, first check that the
connections are as shown in Fig. 2. If not, the leads
must be crossed as appropriate. Assuming the dual
gate FET is an N channel type (most are), set the
Ve/hpg control of the Transistor Tester to the 0V,
the V. control to maximum, the V. control of the
Extender to +4V and the Rs control to 0. Switch
the Transistor Tester to NPN/DIODE and the zero
signal-gate voltage drain current Ipss can be read.
The tolerance on this is very wide, typically 1 to
20mA, and could be between 0-5 and 35mA for some
types.

However, the gain of a dual gate FET is usually
quoted at a fixed current, say 5SmA. To achieve this,
gate 1 must be slightly positive or negative to the
source, as appropriate.

In a practical circuit, the drain current variation
from device to device can be reduced by setting
Ve to +2V, Ve to +6V and putting a 3900
resistor in the source circuit. Devices with a high

138

GT25

Ipss will then pass somewhat more than 5mA, thus
biasing themselves back at gate 1 and low Ipgs
devices will pass somewhat less than 5mA, thus
biasing themselves on harder at gate 1. The suita-
bility of this arrangement for any particular type of
dual gate FET is easily checked with this extender
unit.

Note that the V.. voltage is derived from the V.
supply of the Transistor Tester and this should there:
fore be left at maximum when testing dual gate
FETS. The reduction of current through the FET
resulting from decreasing the Vg voltage towards
zero is readily checked.

As explained in the Transistor Tester article, single
gate enhancement mode FETS are readily checked,
but single gate depletion mode types could only be
checked for Ipss and V). With the Extender, inter-
mediate values of drain current can be checked by
using the Rs control. If V; is set to 0V the reverse
bias on the FET gate is simply the setting of the R
control times the collector current. When checking
single gate FETS, as the Vg control is not used, the
effect of varying the drain voltage by means of the
V. control of the Transistor Tester can also be

studied.
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15—240 Watts!

The HYS is a mono hybrid amplifier ideally suited for all applications. Ali common input

functions (mag Cartridge, tuner, etc) are catered for internally. Thedesired function is achieved

elther by a multi-way switch or dlrect connection to the appropriate pins. The internal volume

and tone circuits merely require connecting to external potentiometers (not Included). The
. HYS is compatible with alt I.L.P. power amplifiers and power supplles. To ease construc-

Preamphﬁer tion and mounting a P.C. connector is supplied with each pre-amplifler.

FEATURES : Complete pre-amplifier in single pack—Multi-function equalization—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 1kHz.

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

ACTIVE TONE CONTROLS. Treble + 12dB at 10kHz; Bass 4 at 100Hz. &
DISTORTION, 0-1% at tkHz, Signal/Noise Ratio 68dB %
OVERLOAD. 38dB on Magnetic Pich-up. SUPPLY VOLTAGE + 16-50V. g v he

The HY30 is an exciting New kit from LL.P. It Vealures a virtually indestructible I.C. with short
circuit and thermal p The kit f I.C., heatsink, P.C. board. 4 resistors, 6

capacitors, maunting kit, together with easy to 1oilow construcﬂon and operating Instructions.

This amplifler is ideaily suited to the beginner in audio who wishes to use the most up-to-date o
technology available. Avallable

15 Watts FEATURES : Complets Kit—Low Distortion—Short, Open and Tharmal Protection—Eesy to
- ul .
|nt0 8Q APPLICATIONS: Updating audio equipment—Guitar practice amplifler—Test amplifler— June '76
audlo oscillator.
SPECIFICATIONS:
OUTPUT POWER 15W R.M.S, inta 8Q;: DISTORTION 0-1% at 1-5W
INPUT SENSITIVITY 500mV FREDUENCY RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE + 18
Price £5-22 4+ 65p VAT P&P free.
The HYS0 teads I.L.P.'s total integration approach to power amplifler design. The amplifier
features an integral heatsink together with the simplicity of no external components. During the
past three years the amplifler has keen refined to the extent that it must be one of the most

reliable and robust High Fidelity modules in the World.
-FEATURES: Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-

25 watts sistors—No external components
» t 8Q APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
mnto SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUISUT POWER 25W RMS into 822 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 25W
at 1kHz

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

SUPPLY VOLTAGE 425V SIZE 105 50 25mm

Price £6 .82 + 85p VAT P4&P free.

The HY120 is the baby of 1.L.P.'s new high power range. Designed to meet the most exacting
HY I : !0 requirements including load line and thermal protection this amplifier sets a new standard In

modular design.
FEATURES: Very tow distortion—Integral heatsink—Load line protection—Thermal protection

—Five cor No external 1ts
60 W atts APPLICATIONS: Hi-Fi—High quality di Public address—Monitor amplifier—Guitar and
0 organ
into 8Q SPECIFICATIONS

INPUT SENSITIVITY 500m
OUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-04% at 60W

SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

+35V
SIZE 114 50 85mm
Price £15-84 + £1-27 VAT P4&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditlons such as disco or group while stil} retaining true Hi-Fi performance.
H Yzoo FEATURES: Thermal shutdown—Very low distortion—Load line protection—integral heatsink
—No external components
APPLICATIONS: Hi-Fi—Disco—~Monitor—Power slave—Industrial—Public Address
120 Watts SPECIFICATIONS
A INPUT SENSITIVITY 500mV
Into 8Q ‘OoléJVPU'I:IkZOWER 120W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-05% at
at
SI‘GNAL/NO|SE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

+45
S1ZE 114 100 85mm
Price £23-32 + £1-87 VAT P&P free.

The HY400 is I.L.P.'s *'Big Daddy"' of the range producing 240W into 4Q ! It has been designed
HY400 for high power disco address appllcahons If the amplifler is to be used at continuous high

power levels a ling fanisr \ded. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.
FEATURES: Thermal shutdown—Very low distortion—Load iine protection—No external
240 watts components.
. APPLICATIONS: Public address—Disco—Power stave—Industrial
into 4Q SPECIFICATIONS
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-160 DISTORTION 0:1% at
240W at 1
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

+45V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm

Price £32-17 + £2:57 VAT P&P free.

PO'WER PSU36 suitabte for two HY30's £5-22 plus 65p VAT. P/P free.
PSUS0 suitable for two HY50's £6°82 plus 85p VAT. P/P free.
SU PP L' Es PSUT70 suitable for two HY120’s £13-75 plus £1-10 VAT, P/P free.
PSU90 sultat‘alle for one HY200 £12 65 plus £1-01 VAT. P/P free.
PSU180 £23-10 4+ £1-85 V
B1 £0-48 + £0-06 VAT, AfWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

Please Supply

Total Purchase Price

| Enclose Cheque [] Postal Orders [ Money Order []
I.L.P. ELECTRONICS' LTD., CROSSLAND HOUSE, Please debit my Access account [] Barclaycard account []
NACKINGTON, CANTERBURY, KENT, CT4 7AD

Account number

Name and Address

Signature
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TORIN ELECTRONICS
24 DARTFORD ROAD, DARTFORD, KENT. Tel. (0322) 73133/25864
All prices Inclusive of V.A.T. Below are but a few of tl lypu available. Please phone for
quotation oi unlllnd typel S.A.E. k'); written rlnpllosn. pl-:s £ ﬂood‘l brl-nd 8::, boxed .E’;g
Post. p one valve, 3p sach subsequent vaive ers over
Hl'Fl DlSCOUNT CENTRES free. Trade .nqulrlol welcome. Try us first for all obsolete types.
0A2 -44 | 6F6 -89 [ 20F2 -84 | DF98 ‘59| ECL8S -89 GYS501 -84 | PY83 -43
082 -39 | 6F13 -89 | 20L1 118 | DK92 99 [ECLBS 48| GZ32 -55 | PY88 -39
nlscouuT 1B3 -54 | 6F14 -89 | 20P1 -99 | DK96 -89 [ EF3TA 145/ GZ33  1-75] PYS00A 1-15
1R5 -49 | 6F15 -84 | 20P3 -99 | DL96 -59 | EF39 1-45| GZ34 74| PY8O0 -39
154 -39 | 6F18 -59 | 20P4 -83 [ DM70 -9 | EF40 T1{ G231  2-20 | PY801 -3
1T4 -39 | 6F23 -84 | 20P5 1-48| DMT1_ 1-T0 | EF41 ‘74| KT86  3-00 | QQV03/10
2021 -54 | 6F24 79| 25L6 -69 | DY&6/T  -34 | EF42 -89 | KT88  §-50 1-95
Imp8 or 1501 as app. 2021W 210 | 6F25 99 | 2524 49| DY802 44| EF80 ‘28| KTW61 1-25 | QQVO3/20A
Guarantees: A4 -54 | 6F28 -73| 2525 -74 | EBOCC  2-45 | EF83 1-23| PABCS0 44 18-
TITAN S years 3Q4 -79 | 8G6 -59 | 2528 -79 | EBOCF  4-95 | EF8S -38 | PC86 -61 | QQV06/40
FANE 21 ye 3Q5 -89 | 8HE -29 | 30A5 -74 | EBOF 215 | EF86 ‘44| PCBS -1 27-00
OTHERS | year 3S4 -44 | 8J8 -44 | 30C18 -76 | E88CC 115 | EF89 ‘311 PC85 -69 | QS95/10 95
BR4 99| 8J7 -34 { 30C17 -76 | E180F  1-13 | EFG1 -42 [ PCO7 -38 | QV08/20 345
ALL PRICES 5U4 55 | 8K7 -34|30C18 89| E172CC 295 | EF92 49| PC300 39| UABCS0 44
INC. VAT 5V4 -55 | 6KB -44 | 30F5 -69 | E188CC_ 2-35 | EF97 -89 | PCCB4 3B UAF42 -89
. - 5Y3 -54 | 6L6 -89 | 30FL1 -89 | EABC80  -38 | EF98 89| PCC85 46 | UB 41  -48
Prices corre:tat4§1.7z 5§73 -89 | 6NT 69 | 30FL2 99 Eﬁ%’; 54 . . _r::
anic, 5Z4 47| 6Q7 -39 | 30L15 T4 o
HI-FI TYPES st Price 8/30L2 78 o~ -89 | 30L17 -89 [ EB91 ‘38
5” FANE 501 Mid or Full range Sp. £4-95 8ACT -84 | 6SAT .54 | 30P12 -73 | EBC#1 9
8" x 5" I5w Various makes — Sp. £3-33 8AGS 35 | 65J7 -59 [30P19 -89 | EBCB1 44
8[; A.F. Model B0 Dusal Cone  Sp. £5-95 8AHE 69 | 6SKT -84 | 30PLY 4 | EBFS0 79
8” A.F. Model 83 Dual Cone  Sp. £6-95 6AKS 44| 8507 .84 | 30PL13 98 | EBF83 70
FANE 805 o £5-95 8AKS 69 | 6SNT -84 | 30PL14 1-08 | EBF89 44
FANE 804 sp. £4-95 BAMS 69 | 85Q7 ‘39| 30PL1S 98 | EC88 44
FANE 801 Dual Cone Sp. £7-95 6ANS 89 | 6V6 -29 | 35C5 79[ EC88 56
FANE 8” 808T Dual Cone Sp. £3-95 8AQ5 46 | 6X4 44 | 35L8 79 | EC92 .89
FANE 8" 807T| Sp- £4-75 8ARS -79 | 8X5 -44 | 35W4 -54 [ ECC40 -79
WH'FEDALE LTON IXP kie Pr- ::52 ‘o4 €34.95 6AST ‘99 | 1002 169 | 3524 ‘89 | ECC81 ‘39
10" LENDALE XP KIT £75-62 £52-95 8AT6 -49 | 10F1 -66 | 355 79 | ECC82 -49
8" FANE MODE ONE KIT Sp. Price Pair £19:75 6AUS .39 | 10F9 -4 | 50C5 .69 | ECC83 4
107 ELAC Model [ORM Sp. Price  £3-83 BAVE 49 |10F18 -84 50CD6 1-18| ECCB4 -89
12” FANE 121/I5LR 20w $p. Price £7-95 8BAS .39 | 10LD11 .74 | 50L6 .99 | ECC85 42
12” FANE 122/10 25w Sp. Price  £995 6BE6 ‘39| 10P13 ‘79 | 85A2 34| ECCse ‘59
GROUP/DISCO_TYPES . 6BH6 -69 [ 10P14  2-49 | 90AG  3-00 | ECCBS 49
12" FANE POP 25T 25-30w  Sp. Price  £9:95 s8Js -84 [ 12AC8 -19 | 80C1 -90 | ECC189 34
2” TITAN TI2/4S 45w £15-80 £10-95 86BQT 54 | 12AE8 -80 [ 90CG 3-00 | ECC807 99
2" TITAN TI2/60A 60w £€22-50 £12-95 8BR7 -99 [ 12AT6 1-08 | ECF80 1-10
27 TITAN T12/100A 100w £36:00 5 6BRE 124 [ 12AUS 48| 5763 1-80 | ECF82 110
27 CELESTION Gl2M Sp. Price  £12 6BST  1-39 | 12AVE 59 | 6057 -99 | ECF86 395
2” CELESTION GI2H 30w Sp. Price £15-95 6BW6 -89 [ 12BA6 49 | 6060 99 | ECF804 -0
12 CELESTION G12/S0 50w  Sp. Price £16-50 BW7 -84 | 12BE6 54 | 8067 99 | ECH42 -55
127 CELESTION G12/50TC  Sp. Price £17-95 6C4 -39 | 12BHT -84 7183 -85 | ECH81 - : -89 [ Uie1 -43
12 GOODMANS 2 PD p. Price £17-95 6C5 -59 | 128Y7 ‘84| CL33  1-73| ECH83 49| EY91 ‘49| PLSO9  1-78 | VR105/30 -45
27 GOODMANS 12 Sp. Price  £17-95 6CB6 -49 | 12E1 340 | CY31 -89 | ECHB4 49| EZd0 -5t | PY33 -49 [ VR150/30 44
2” FANE SPECIALIST‘PA B0 £25-95 £169 6CD6  1-59 [ 19AQ5 64| DAF91 34| ECL80  -44 [ EZ&1 ‘51| PY80 -48 [ x77 2-30
27, .. DISCO80  £25:95 £i7-95 6CL8 74 (19G6  6-30 | DAF9s 58 | ECLB2 49 EZ80 -3 | PY81 -39 [ X41 99
2, - GUITARSOL €27-95 £16-95 6EWS -84 | 2001 -69 | DF1 .20 ECL83  -73) EZ81 -39 | PYs2 -39 | 2159 580
2~ UITAR 80B  £26-95 £16-95
2” FANE CRESCENDO 12 £87-35 £37°95
2” FANE Ve 12L £59-95 £39-95
27 FAME ., 12 BASS £56-70 £39-95
157 Ty AN TI5/60 60w £28-00 £18-95
15” TITAN T15/70 70w cza-oo £19-95
15" TITAN Ti5/100 100 1-00 £28-95
157 FANE ‘SPECIALIST' BASS 85 £37 75 £18-95
15 BASS 100 £39:95 £29-95
Y GOODMANS ISP Sp. Prlce £22 50
# CELESTION GI5C Sp. Price £16-98

5” FANE CRESCENDO ISIIOOA £72- 95 £49 -95
5” FANE CRESCENDO BASS _ £76:00 £49-93
5/100LT £74:69 £49-95

COLOSSUS 200w £I08 00 £69-95

“ TITAN TIGIIOO 100w £47 £33 95
" GOODMANS 8P Sp. Prlce £38-95
” CELESTION GI8C Sp. Price £34:50
" FANE CRESCENDO I18A  £101-95 £66-95
" FANE CRESCENDO BASS £89-95 £59-95
8” ‘COLOSSUS‘ 200w £115-00 £69-95

USED
VIDEO
EQUIPMENT

o D r_s.(u

HORN
CELESTION MHIOOO 30w Sp. Price £13-73
FANE 210 MK Il 50w £17-75 £10-99

FANE 920 100w
£7-95  £5-95 A

‘IT'S 10.58 WEDNESDAY, 27TH’
Executive Pocklt Secrenry
Soz, 1 ” H x w
ITAL ALARM CI.OCK
Now you can be electronlcally reminded of up to

FANE )44 30-50w
FANE 104 50-70w

HIGH POWER ‘CROSS OVERS’ Please send 1012

b 4 importanl appolntments per day, perform time
FANE HPXt or HPX2 €299  £1-99 15p stamp addressed envelope and date calculations, perform events timing and
'ADD:ON’ HIGH FREQUENCY UNITS routine calculations—ali In a lightweight (only

F.A.L. ‘Add-on’ £51-84 £35-95 50z.) pocket-sized unil. . . Ideal for time pressed

TITAN TIH 70w Sp. Price £25-93
TITAN TS2H IOOw Sp. Price  £25-95
xtra Special grlcu for quantitias
HI FI SPOEA ER SYSTEMS Carr. £1:50 Pair
LEAK 302

executives, engineers and students , . . No more

annoylng wake-up calls on business trips.
STOPWATCH

Times up to 10 hours in 0-1 second Increments

Pair £128-56 £89-95 Used Video Equipment bought and In 3 modes elapsed time wlth/without pauses,
LEAK 3030 Pair £175-84 £122-95 A and cumulative lap times. Displ -
LEAK 3050 Pair €245-80 £171-95 sold daily. If we do not have what latched atter recording B PGy Gy 10 m
WHARFEDALE i ME/GATE CALCULATIONS
DENTON 2XP Pair £65-45 £42-95 you want, we enter your requirements The CQ-1's Saectel base s logic allows time and
LINTON 3XP Pair £91:7] £59-95 on our register and advise you when date difference calculations, time, converalons
CHEVIN XP Pair £42-55 £28-95 itis ilable, U.H.F., Moduiators and a perpetual calend. " You can
DENTON 2XP Pair £63-34 £43-95 iris available, U.A.F. number of days left until a contract date or what
LINTON 3XP Pair £91-71 £63-95 supplied for connecting a camera date and day of the week a payment is due.
GLENDALE 3XP Pair £126-67 £87-95 ; h v CALCULATOR
DOVEDALE SP Pair £217-44 £151-95 directly to a domestic T.V. or p.:,,mm; the standard 4 functions: +, —, x, [ In

AR i afu Igits. Also constant calculations,

AMPS, T'TABLES, JINGLE MACHINES, Philips V.C.R. Camera Kits for the S lzo constant calculation

enthusiast also in stock,
Fujinon Lens available,
Repairs of all types of Video
equipment undertaken.

WHATEVER YQUR VIDEO
REQUIREMENTS FIRST CONTACT
CROFTON

An easy to read green dlgltron dlsplay shows ail
CQ-1 time, data, stopwatch and calculator
outputs. The timer clrcuitry Is powered by 2 digltal
watch batteries (1 yr, life), The disptay Is run by a
standard 1-5v penilght battery (11 hr, life). When
the optional AC adapter is connected a micro-
switch s tripped, dlsplarlnq the time constantly.
A compact Digital Clock, Calendar, Stop-
watch, Calculator, Personal Alarm...

Adnptor £3-34 for continuous dlsplny

KRAMER & CO., Dept. PW4
9 October Pt, Holders Hill Rd, London NW41EJ

DISCO CONSOLES, LIGHTING, CABINETS,
(for personal callers only)

CREDIT TERMS AVAILABLE order* £20

Phone ordars accepted from Access & Barclay

card holdaers, Branches at

403 SAUCHIEHALL STREET (=] ACGOW

Tel: 141 332 0700

106 Rero " MIDDLESBROUGH

Cleveland TSI 5JF. Tel: 0642 217402

Mail Orders & Export enquirias to Middles-
bro Branch Add 75p carr. on orders under £7.
Cabinets for personal shoppers only.

140

CROFTON ELECTRONICS LTD

Oept. 8, 35 Grosvenor Road, Twickenham,

Middx. Tele. 01-891 1923

Telox: 888941 ATTN KRAMER, Tel. 01.203 2473
We ofter all Casio LCD watches and Texas,
HP, Casio, CBM and Realtone Calculators.
SAE for brochures. Mail Order only., We
export worldwide,
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PART 4

“PUSH-PULL" iCs

The LM380 has alternative inputs, pin 2 being
non-inverting, and pin 6 inverting. It is thus pos-
sible to combine two ICs as in Fig. 26, to obtain a
higher power output. ICl input goes to pin 2 and
IC2 input to pin 6, unused input pins being earthed.
Outputs are thus out of phase for the speaker.
When setting up the amplifier, rotate VR2 to a
central position and place a meter in series with
the speaker. VR2 can be a pre-set inside the equip-
ment and adjusted for minimum current as shown
by the meter. It may be found with some ICs that
VR2 gives insufficient adjustment. If so, VR2 can be
250kQ, and R1 and R2 each 330k{.

Many units having an IC main amplifier will have
one or more transistors as pre-amplifers to raise
the sensitivity to that needed for a mlcrophone or
other low-level input. The various negative earth
line pre-amplifiers, tone-controls and other circuits
shown earlier may be incorporated, as required.

EARTH LOOPS

Power supply circuits can usually be quite simple
types, designed to provide the wanted voltage over
the current range expected. Trouble may arise from
the manner in which pre-amplifiers, amplifiers, or
other units are connected to the supply. Where
equipment has substantial gain and power output,

F.G.EAYER G30OGR

incorrect earth circuits can cause problems. In
Fig. 27a input currents and voltages may be ex-
tremely small, while output circuit currents may be
in terms of amperes. With the power supply earth
connected at point A, high currents here will not
influence the input. But a connection which trans-
ferred the power supply circuit to B, for example,

i

amp

Power

ADE supply

Power
supply

+12v
2\,14\ Top .‘
1c 1—.U =14
J S 2 =13
8
P F
g 5~ =10
31: =:; 6= S
X | [ =
57 B c2 o
= R1 O-WF 25004F
o-—{l 470k
VR1
C1
g <2 VR2<.} jﬂem
100k
I'nput
L
o R2 — R3
470k 2:7
3.4
|57
10,112 Cireult for two LM380's in push-pull. Potentiometer
2
S| ; VR2 is adjusted for minimum supply current with no
Ic2 B S input signal.
14
Wa54 s -
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could cause instability due to the presence of high
common earth return currents for the pre-amplifier.
An alternative method of wiring is shown in Fig.
27b.

Electrical feedback may be by inductive or capaci-
tive coupling from output leads (speaker) or com-
ponents, or leads carrying high current (power)
back into input (microphone, pick-up, tuner, pre-
amplifier) circuits. It is avoided by a ldyout which
places output components such as speaker coupling
capacitors etc. away from input circuit compo-
nents and by using screened leads at inputs to pre-
amplifier and amplifier.

HUM PICK-UP

Hum is likely at 50Hz, 100Hz or 150Hz, these
frequencies arising from the 50Hz supply. Hum at
S50Hz may be caused by inductive, capacitive, or
leakage coupling from mains circuits to inputs, due
to the run of the wiring, or layout of power and
other circuits. Screening and connectors should be
checked and moving leads or pre-amplifiers around
may help locate the cause. Such hum can also be
caused by insufficiently smooth supplies from half-
wave rectification, in which case these measures are
likely to have little effect. Additional smoothing is
needed, especially in early stages or pre-amplifiers.

A 100Hz hum comes from full-wave rectification,
from insufficient smoothing, or circuits which result
in transformer, rectifier or smoothing capacitor cur-
rents coupling into early stages. Layout should keep
such circuits and components away from input cir-
cuits.

A 150Hz hum would normally be 3rd harmonic
from core hysteresis, induced by the transformer
into adjacent components or circuits. Layout should
place the transformer clear of input components.

POLARITY OF SUPPLY

Wrong polarity can destroy transistors in circuit
positions where current is not limited and non-
reversible or clearly marked connectors should be
used with home-built equipment. It is often worth-
while to include a protective diode in the amplifier,
as in Fig. 28. The 1N4001 is suitable for currents up
to 1A. Wrong supply polarity merely causes non-
operation of the equipment.

et o

+

Amplifier Supply

Wasg)

POWER SUPPLIES

Fig. 29 is typical of many power supply circuits.
Current is supplied via a low rating (2A or 3A) fuse
and 3-core cable providing line, neuiral and earth
circuits. When a single pole switch is fitted it must
be in the Live conductor, but the double pole switch
is recommended. The earth is connected to the
transformer core and secondary circuit, and is only
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properly omitted when a double-insulated trans-
former is used. The small fuse at the primary may
be omitted in some cases and some transformers
will have no optional primary tappings.

500mA 250V ' ri

ot z

1
b : D1 T +

| 230V

|

181 cT L =

| S

i C1 2

, 3000F § 2000
w D2 . 100to
o 2000
E .
O

Full-wave rectification is obtained using a centre-
tapped secondary winding. In many cases current
is then drawn directly from the point 1, only Cl
being present for smoothing. R1 and C2 are usually
found in the amplifier positive line feeding earlier
stages, but in some cases may be present as part
of the smoothing to furnish a lower voltage with
additional smoothing. As earlier stages operate
Class A, with steady current, R1 may be chosen to
provide the wanted voltage.

Some transformers may have a separate low volt-
age secondary to operate a pilot lamp. Capacitors of
about 1000pF may be shunted across D1 and D2.
Occasionally high working voltage capacitors (say
0-054F) may be shunted from live and neutral to
earth to eliminate mains modulation hum. By suit-
able choice of transformer and diodes, any wanted
voltage and current is available. Peak secondary
voltage is approximately 1-4 times the RMS voltage
(the latter being that shown by a meter). Thus Cl1 can
charge to this value on no load, so it must be rated
to at least 1-5 times the secondary voltage. As the
diodes may have to withstand this and also the peak
inverse voltage they must be rated at a minimum of
2-8 times the secondary voltage. E.g., a 12V trans-
former for this circuit would have a 120-12V
secondary (actually 24V overall). Thus 50V diodes
will be convenient for supplies of up to about 16V
to 17V or so, with 100PIV diodes for up to 35V. Suit-
able diodes are 1N4001 (50PIV) and 1N4002 (100PIV)
for most circuits (these are rated at 1A).

(w458

+
L

i:
| Cij+
II
|| o P—
e

-
' = 100 to

2000

omoz
=

An alternative rectifier circuit, often used, is shown
in Fig. 30. No secondary centre-tap is needed and the
rectifier PIV is reduced. An 18V 1A secondary will
provide about 24V at up to 1A, using 1A diodes. A
resistor across Cl helps stabilise the voltage and is
usually 100 to 20011, according to the current avail-
able, as transformer and rectifiers must meet this
additional load.
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BECTRE EETNY -}

RETURN OF POST MAIL-ORDER SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE CHASSIS

Tour {nputs, Four way mixing, master volume, treble and
bass oontrols. Suits all speakers. This prolessiona]l quality
amplifier chasais i3 mmblo for all groups, disco, P.A., where
high quality power is required. 5 speaker outputs. A/c mains
operated, Blave output. Produced by demand for » quality
valve amplifier. Send for details

Suitable carrying cabinot 814, Price £85 carr. 2250

BAKER MAJOR 12" £14.95

s o 1 Post 81
_i}“‘ b | 30-14,500 cfs. 12in, double
L cone, woofer and tweeter cone
f together with a BAKER
ceramic magnet assembly
baving & flux density of
14,000 gauss and a total flux
of 145.000 Maxwells. Bass
resonance 40 o/s rated 26
watts. NOTE: 4 or 8 or
16 ohms must be stated.

Module kit, 80-17,000 gl
with tweeter, crossover, bafile

and instructions. £]8 . 95

Post £1-60

Please state 4 or 8 or 18 ohms.

ANOTHER R.C.S. BARGAIN !

ELAC 9 + 5in. HI-FI SPEAKER TYPE S9RM
This Iamous unit now available, 10 watts, 8 ohm.

Price £3 ° 25 Post 40p

BAKER SPEAKERS X
“BIG SOUND”

Robustly conatructed to stand up to
long periods of electronic power.
As used by leading groups.

10” ELAC
HI-FI SPEAKER

Large ceramic magnet.
Response: 50-18,000 cps.
Bass resonance 55 cps.

18 ohm impedance 10 watts.

Post 40p £4-45

TEAK VENEER HI-FI SPEAKER CABINETS
MODEL “A”, 20 x 18 x 1%in,

For 1in. dia, Post
lglrn. speaker o I3 50 51000
Tustrated.

oot 3 o
x 8in. or . 01
in, speaker, £7 50 lll

R.C.8. BOOKSHELF

SPEAKERS

8ige 14in, x 9n. x Bin.
Response 50 to 14,000 cps

6 watts rms 8 ohms. R P
o8

£16 pair /%

LOUDSPEA! CABINET
WADDING 181n wide, 20p It.

GOODMANS CONE TWEETER

8}in. diam. 18,000 C.P.8. 25 WATTS 89 £3 25
8in. Audax 16 waits £4-95. 5in. EMI mi
range £5

BARGAIN 4 CHANNEL TRAN-

Uselul 80-13,000

Bass resonance 55 cps. £ l l .95

GROUP “25”
12in 30 watt
4, 8 or 16 ochms,

Post 21
GR u " td]
121n°40 :l" 2 £ l 3.9 5
4,8 or 16 ohma. o
GROUP 50,12 £20-95
12in 60 watt protessional
modsl. 8 ohms or 16 ohms. Post 81-60

Witk alomininm presence dome.

GROUP ““50/15” £25.75

15in 75 watt
or 16 ohms.
post £1:60

BAKER 150 WATT
QUALITY
TRANSISTOR

MIXER/AMPLIFIER

Professional amplifier using advanced circuit design, Ideal
for disco, groups, P.A. or musical instruments. 4 inputs
4 way mixing. Master irebls, bass and volume controls, 3
speaker output sockets to sult various of

BAKER DISCO SPEAKERS
HIGH QUALITY—BRITISH MADE
2 x 12" CABINETS
Black Salsh.. Ofber enbinets n sosk.
50
WATT
R.M.S.
£50

Carr. 28

handies and cornezs.
SAE For leaflst

70
WATT
R.M.S.

£55

Carr. 23

100
WATT
R.M.S.

£69

Carr. 84

1 x 15"+ 1x12” 100 WATT CABINET
Size 36" x 24" x 15" £75-00. Carr. £5
Ideal for Disco, Organ or PA work.
High quality. Full range.

“SUPERB HI-FI”’

12in 25 watts

A high quality loudspeaker,
its remarkable low cone
resonauce  ensures  clear
reproduction of the deepest
bass. Fitted with s spectal
copper drive and comceutric
tweeter cone resulting in full
range nprodncﬂpn th

kable in the

speakers. 4 to 16 ohm. Slave output. A/C mains. Guaranteed.
Details S.A.E. 150w SLAVE VERSION 280 £68c
arr,

Latest 50 watt Model £49
100 WATT DISCO AMPLIFIER CHASSIS

BISTOR MONO MIXER. Add MADE BY JENNINGS MUSICAL INSTRUMENTS £52
musical highlights and sound 4 speaker outputs, vol., treble, bass controls
effects to recordings. Will mix CAX BE USED AS 100WATT SLAVE Carr. $1
Microphone, records, tape snd
:‘::l;';i;?’:n;':'olg““rgh 171“50 B.S.R. SINGLE PLAYER DECK
H O 3 speed. Plays ail size records, Stereo Cartridge. .
battery operated. Cueing device. Ideal Disco Deck. Post 76p £ I 3 50
TWO CHANNEL STEREO VERSION OF ABOVE £7-50.  Autochanger Version £17-50.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor  £3 .98 QUALITY LOUDSPEAKER
Push-Puil Ready bullt with volume, treble and ENCLOSURE
bass controls, 18 volt battery operated. Mains Bupply £2:85.
Teal d $in thick wood cabinet. =
Sizs 18Nn x 18}in x 8}in. Weight

THE “INSTANT” BULK TAPE
RRASER & HEAD DEMAGNETISER.
suitable for cassettes, and all sizes of
tape reels. A.C, mains 200/240V.

Post

Loaflet 8.A.E, £4.50 *%

wartk HEATING ELEMENTS

ommm 1001 UBES for every type of heating and
drylug applications in the home, garage, gresnhouss,
tactory (available in manufacturing quantities). Approx.
gize 10§ x 8} x in. Operating voltage £00/850V. a.c.
250 watts approx. Printed circult element enclosed in
b fitted with wires, flexible
providing safe Black heat. British-made for nse in photo-
coplers and print deying equipment.
Ideal for home h and
for Heating Pads, Food Warmers, Convector Heaters, eto.
Must be clamped between two shests of metal or asbestos,
etc., to make efficient clothes dryers, towel rails—ideal for
tlrlns cupbo . 1deal for anti-frost device lor the garage

—preventing troson udlnou or acting as oil sump heater.
TUse in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, eto., eto. 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.

RADIO GOMPONENT SPECIALIST

Minlmum post 30p, Components Lists (0p.
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23Ib. This cabinet leatures a wide
mesh Silver Grill covering s separate
compartment for mounting Tweeters
or Mid-Range Horn, The fully sealed
bats compartment is cut out for
8}in. Wooler £5-95. Carr. £1-60

Baffle could be cut for larger speaker.

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.8. printed circult. Three
chlnnell 800 to 1,000 watts each.

price £14-00

upper register.
Bass Resonance 28cps
FluxDensity 16,500 gauss
Uselul responss £0-17,000cp8
8 or 16 ohms models.

£22:50 i
“AUDITORIUM”

12in. 35 watts

A full range reproducer for
bigh power, Electric Guitars,
public address, multi-spesker
systems,  electric  organms.
Idea! for Hi-Fi and

Discotheques.

Bass Resonance 36cps
Fiox Density 15,000 gauss
Uselul response 25-16,000cps
8 or 18 ohms models.

£20:95 i
“AUDITORIUM”

1Sin. 45 watts

A high wnttuu lond-pnker
of

atured in Practical Wireless.
Clbiat e 83, - Prie |
8 inch PHILIPS LOUDSPEAKER
4 ohm. 4 watt, ceramic magnet £1-95
@eneral purpose replacement unit.
Post

MAINS TRANSFORMERS 7

lO‘l‘ i+ AMP. £1-00 BAHP £1-40

12 VOLT 300 MA, £1-00 750 MA. £1-80
30 VOLT SAMP. AND 84 VOLT ﬁAll’ C T, £3.456
sovouymn’nslmn AMP. £2-20
20-0-20 VOLT 1AMP, 22-06 380 VOLT 1} -50
40 VOLT 2 AMP, £2-95. 0-20-40-60 VOLT 1 AMP, £3-50

ional quality with s
level response to above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic _instruments and the

home
Bass Resouance 36cps
Flux Density 15,000 gauss

Uselul respouse £0°14,000cps
8 or 16 ohms models.

£25-75 ==

PERIOD LOUDSPEAKER CABINETS

Two ltylel nvlﬂlblo. Beganoy and Queen Anne. Size approx-
imately 34 x 19 x 16in. These cabinets are slightly soiled
and are priced from llo each, Callers only.

Cash price includes VAT

Access & Barclay cards welcome.

Londlpnlor Cabinet Wadding 18in wide. 20p per ft.

Hi-F Manual ining plaus, designs,
crossover dm aud cubic tables, 88p

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15=2.30)

Tel, 01-684 1665
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B. BAMBER ELECTRONICS

Dept. PW, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 fines). Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PLEASE ADD 8% VAT

UNLESS OTHERWISE STATED

RED LEDs (Min. type) 8 for 70p. MAINS ISOLATION TRANSFORMERS. Tappad
mainsg input: 240V at 3A + 12V at 500mA output.
VIDICON SCAN COILS (Tranaistor type, but no data) New. boxed. made by Gardners, £12.

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 88—-108MHz and Channels 0-70,
ciear numbers, rest blacked out, smart modern

complete with vidicon base £8-80 esch. Brand New. GARRARD 9V DC MINIATURE MOTORS,
Type 31BM. 3200 RPM governed, size approx.
1%in. dia. x 14in. high, with 2mm spindie. Brand
New. 80p each or 2 for £1.

NEW FOR THE VHF CONSTRUCTOR. A rangs of SILICON HIGH VOLTAGE RECTIFIER STICKS,
tuned circuits on formers with slugs and scresning cans. BY 185 ({naw) 35kV 2.5mA £1 each, BY140
quoted ere and range can be (ex-equip) 12kV 2-5mA 46p each.

FULL RANGE OF BEANARDS/BABANI ELEC-
TRONICS BOOKS IN STOCK. S.AE. FOR LIST.

size approx. 8}in. x 1}in.. 2 for 35p.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 80p each, 3 for £1-50.
PL259 Plugs (PTFE), brand new, packed with
reducers, 85p or 5 for £3.

$0239 Sockets [PTFE), brand new {4-hole fixing
type), 60p each or § lor £2.25.

tly extended sing varyi i llel.
gru e o] " parslle VARIABLE STABILISED POWER SUPPLY,

ype S {in. square, dumpy type).
Type SA 20 to I0MHz [when 33pf fitted | llel). mains input, 0—24V output, stabliised and current
g 2 [when 33t fined Inparallel. 1 ing Bt 500mA + 32V at BOMA, Brand now by

Type SB 35 to 50MHz twith link winding). N -, t

Type SC 70 to 100MHz {with link winding). British manufacturer. Size approx. 74 x 2§ x 4in.
Type SD 135 to 175MHz {with link winding). complete with external 5k} 3-tum pot for voltege
Tvpe M {Min. fin. squa control. Connection data supplied. £7.

SOLDER SUCKERS (Plunger Type}. Standard

Model, £4-50. Skirted Model, £4.95. Spare
Nozzles 60p each.
WELLER SOL 1RONS

e Types).
Type MA 19 to 28MHz {when 33pf fitted in parsllel).
Type MB 22 to 32MHz Iwhen 33pt fitted In parailel). 14 DIL BEED RELAYS, 5 10 12V DC, 450 ohm
Type MC 26 10 36MH2 [when 33pt fitted in perallel). GOl Designed ta work directly from TTL Logic
Type MD 38 10 50MMz (whan 33pf fitted in parallel). Single Pole Change over. Contact ratings 28V 1A
Type ME 45 (o 00MHz {when 335 itted o peal) SWIE1LzSEachy
Type MF 100 to 200MHz {without slug) when O to 30pf
“Sdabie fited In paralle! STARPHONE HIGH BAND RF PC BOARDS
All the above colls avallable in packs of five only 5 ; ks 4]
{same type) at B0p per pack of B. with conversion data for making into 8 good
Converter. (Al that ls needed: 1 xtai, 7 caps.
- 2 resistors, and 9V DC.} PCB contains 2 Dual gate
Mos Fet RF stages (3N140), Diode ring mixer,
:ILAK‘I;‘S:)’TI‘:‘;ECT IBO)r(vEs with screw on ilds (in 3 stage Osc/Muitiplier. All on one PCB, approx. size
LA wi rans inserts, " x 14", ext. connections, 9V DC supply, AGC
A I s (o s {can be left fixed biss, or RF gain controf) Ant.
o ROCTR input, IF output (works from & few MHz to over

WULLARD f5A2 15V STABILISER VALVES 30MH2). All Brand New. £6.80 each, while
(Brand New) 70p each or 2 for £1:20, stocks last.

TO3 {ransistor insulator sets, 10 for 50p.

2N30S5 _type Transistors. O.K. but
Sorry, Sold Out.

— e
114V NEONS, SCREW-IN-TYPE, 4 for 50p.

4MHz XT.
4MHz and

MINIATURE PLIERS. High gquality
made in USA. £4:35 + VAT (35p).

SIDE CUTTERS. High quality, £3.70 + VAT 300,

BSX20 (VHF Osc/Mult), 3 for 50p.
8C108 (metal can), 4 for BOr.

PBC108 (plastic BC108), 5 for 60p.

BFY51 Tr 4 for 60p.

BCY72 Transistars, 4 tor 50p.

PNP audio type TOS Transistors, 12 for 25p.
BF162 (UH;.m ‘mixer), 3 tor 50p.
2N3819 fet., 3 for 80p.

BC148 NPN SILICON, 4 for 50p.

BC158 PNP SILICON, 4 for 50@.

B8AY31 Signal Diodes, 10 for 35p.

BA121 Varicap Diodes, 4 for 50p.

unmarked

AL PACKS (10 assorted xtals between
SMH2), our selection onty. £1 Pack.

“*Crescent’’,

SMALL MAINS SUPPRESSORS (small chokes,
ideal for radio, Hi-Fi inputs, efc.), approx. in. x
1}in., 3 for 50p.

EXPERT. Built-in-spotlight illuminates work. Pistol
grip with fingertip trigger. High efficiency copper

A LARGE RANGE OF CAPACITORS AVAIL-
ABLE AT BARGAIN PRICES, S A.E. FOR LIST.

MIXED COMPONENT PACKS, contalning
resistors, capacitors, pots, etc. All new. Hundreds
of items. £2 per pack, whila stocks last.

ALU-SOL ALUMINIUM SOLDER (made by Muhi-
core). Solders aluminium to itself or copper,
brass, stee!, nickel or tinplate. 16 s.w.g. with
multicore flux, with Instructions. Approx. metre
coil 40p pack. Large reel £2-75.

VARICAP TUNERS Mullard Type ELC1043/05,
Brand New. £4.40 + 12§% VAT,

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up 1o 50V
working. Seatronic Manufscture. Approx. 100. £1.80
per pack + 123% VAT.

soldering tip.

EXPEHq' é)OI.DEH GUN. £6-80 + VAT (54p).
EXPERT SOLDER GUN KIT {spsre bits case,
etc.), £8-80 +VAT (78p).
SPARE BITS, PAIR, {l)p + VAT {2p}.
MARKSMAN SOLDERING IRONS

SP15D 15W £3 + VAT (24p).

SP26D 25W £3 + VAT (24p).

SP25DK 25W + bits, etc., kit £3.85 + VAT {31p).
SP40D 40W £3.44 + VAT (28p).

BENCH STAND with spring Marksman Irons,
£2.22 + VAT (18p}.

SPARE BITS

MT8 for 15W. 48p + VAT {4p).

MT4 for 26W, 38p + VAT {3p).

MT10 for 40W, 42p + VAT (gn).

TCPZ TEMPERATURE CONTROLLED JRON.
Temparaturs controlled iron and PSU. £27 + VAT
{€2.18]).

SPARE TIPS

Type CC single flat, Type K double flat fine tip,
Type P. very fine tip. £1 each + VAT {8p).

MOST SPARES AVAILABLE.

MOST SPARES AVAILABLE.

MULTICORE SOLDER

Size 5 Savbit 18 s.w.g. In alloy dispenser, 32p
+ VAT (3p).

Size CISAV18 Savbil 18 s.w.g., 56p + VAT (4p).

i Keo. (1-11b) 60 40, 20 s.w.g. on plastic reel £3.

Mobile Converters, 24V DC input 13-8V at
approx. 3-4A DC output, fully stabilised. £3.50 each
(ideal for running 12V car radio from 24V lorry
battery).

We now stock Spiralux Tools for the electronic
enthusiast. Screwdrivers, Nut Spanners, BA and
Metric sizes, pop rivet guns, etc. $.A.E. for list.

TWIN L.F. CANS, approx. Tin. x §in. x 1in, high,
around 3.5-5MHz, 2 separate transformers n
1 can, intarnally screened, 5 for 50p + 12§% VAT,

Dubilier Etectrolytics, 5QuF, 450V, 2 for 50p.
Dubilier Electrolytics, 100uF. 275V, 2 for 50p.

Plessey Electrolytics, 470uF, 63V, 3 for 50p.

TCC Electrolytics, 1000xF, 30V, 3 for 60p.

Plessey Electrotytics, 1000uF, 180V, 40p each
{3 for £1)

Dubilier Electrolytics, 5000uF, 35V, 50p each.
Dubilier Elactrolytics, 50004F. 50V, 60p each.

ITT Electrolytics, 8800uF, 25V, high grade, screw
tarminals, with mounting clips, 50p each.

Plessey Electrolytics, 10,.000uF at 63V, 75p each.
Plassey Cathodray Cagacvlors. 0-0-4uF at 12-5kV
DC. Screw tarminals. £1-50 each.

PLEASE ADD 12}% VAT TO ALL CAPACITORS.

TV PLUGS AND SOCKETS

TV Plugs {metat typel, 5 for 50p.

TV Sockets {metal type), 4 for 50p.

TV Line Connectors (back-to-back sockets}, 4 for 50p.
Ploase add 12}% VAT.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL 600DS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY.

You'll find it easy

perlence.

ceptional value h:
tralning mechanics and
techniclans in Electricity,

The Selray Book Co., 70 Hayes  Radlo and Electronics.

Hill, Bromley, Kent, BR2 7HP.
My blessings go with you for making such,
splendid manuals available. P.S.J.. Highgute
Thank you for a wonderful set of Books. I shall
always be most grateful. S.P., Broadwater
Their simplicity is their attraction.
P.J.S., Stowbridge
Your excellent manuals are the best and easiest
to follow that I have come across.
P.J.L., Mottingham
These manuals are away ahead of any others on
the market. In one word I say ‘par excelience’
100% recommendation is my assessment of the
outstanding qualities. B.W., Southampton

POST NOW FOR THIS OFFER !
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BASIC

Tick Set(s) required.

LECT

E
ELEC

-1
|

RICITY(5vols) |
RONICS(6vols)
TELEVISION(@vols)

to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

0

GUARANTEE

Should you be,in

any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return

r------w-mu------------

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP
Please tind enctosed P.0./Cheque value £
BASIC ELECTRICITY 5 parts £8-00 O

BASIC ELECTRONICS 6 parts £9-50 O

BASIC TELEVISION 3 parts £5:00 O

Prices include Postage

YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded In full.
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by Eric Dowdeswell G4AR

G8MLM residing in Rowlands Gill (Tyne and

Wear) who got his ticket last September at
the grand old age of 15! His problem now is how to
get on the air with a £1 a week pocket money! Un-
fortunately, Andrew has no local radio club nor
local amateurs who might be able to help and it
seems to me that he has been most valiant in
struggling on his own thus far and passing the RAE.
VHF gear can be a lot more complicated to build
than for the HF bands so I have suggested to
Andrew that he pass his morse code test and get
on to the HF bands with a simple transmitter to
start with. I am sure that all our readers will wish
you well Andrew, but above all, don’t give up!

On my suggestion Eric Hill of Bramley, Surrey,
junked his pre-selector and noted ‘a big decrease in
noise’. He found 15m open for the States and Japan
on the odd day or two and, like so many other
readers, was glad to copy W6QL/VP2A on Antigua.
QSLs to WAGAHF or via the Yasme Foundation,
Box 2025, Castro Valley, California 94546, USA.
Don Waddell found 80m to be the most interesting
band on his FRG7 but says ‘I'm too ashamed to
mention my aerial’t With an FRG7 you should do
as Eric Hill did and sell that pre-selector and spend
the money on a decent aerial system!

The Hog’s Back in Surrey was the scene of a
small expedition when Don Anderson (Brookwood,
Surrey) joined GS8LVB operating there during a
144MHz competition. All this makes Don very deter-
mined to get the RAE at the first opportunity! Don
belongs to the Farnborough and District Radio
Society (the Hampshire one!) now happy with the
call G4FRS and their first QSO was with founder
member G2DX! This must be a record because
they were probably the oldest and newest callsigns
at the time! Write to their Sec. Chris Beezley G4FEA
at 152 Westheath Road, Farnborough, Hants if you
want to join in the fun and games, or simply look
in on the Railway Enthusiasts Club, Access Road,
off Hawley Lane, Farnborough on the second and
fourth Wednesday of the month around 7.30pm.

Derek Gilbert and Ian Horwill seem to share the
same receiver in Farnham, Surrey and they were
duly puzzled by the N prefix that popped up on the
bands in recent times. Just our old W friends again
I'm afraid. Consultation of the Geoff Watts’ Prefix-
Country-Zone list would have sorted that one out
pretty quickly so if you send 35p to 62 Belmore
Road, Norwich you too can have all the answers

! N inter;sting letter from Andrew Sharpe
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at your fingertips! BRS37901 sent in a list of DX
heard on 20m sideband but omitted his QTH but
would seem to be around Bournemouth. Rx is an
ARS8 and that’s all I know!

One reader, who wishes to remain anonymous, was
able to get a 9R39DS from another reader of this
column and in consequence very kindly handed over
his R107 to an RAIBC member in Bolton which
should help an ill, 69-year-old widower to be very
happy. I hope that Mr. Anon will now be able to
send in some reports in future! Incidentally, anyone
who feels like contacting the RAIBC should write
to Sec, Harry Boutle G2CLP 14 Queen’s Drive, Bed-
ford. Regular Robin Bayley (Shifnal, Shropshire)
has been experiencing QRM from a washing machine
but since he’s using only a few feet of wire round
the shack this is hardly surprising! I think that
your ECI0 would benefit from a decent length of
wire outside and screened feeders Robin, and thus
make a good log even better. I was delighted to hear
from Albert Allnutt, otherwise G4CQK, from Walton-
on-Thames, Surrey who, seeing my review of the
Heathkit HW8 QRP transceiver, reported his best DX
to date with the same rig, as W4AIZ in Florida,
using about 2!; watts on the 15m band. His aerial
is an end-fed wire 116ft long most of which is only
25ft above the ground. Much more fun than when
using 150 watts and a multi-element beam!

B. Harrison continues to mystify us from Hastings
by not revealing his/her first name! Since the log
is written on one of my log sheets I can’t sniff it
to detect any perfume! One log entry is FO8GP on
Clipperton Island on 80m so he/she knows a thing
or two! Paul Cowburn is about the only correspon-
dent who ever makes a note of stuff heard on CW.
He doesn’t profess to be much good at it yet but
manages callsigns and reports. Now this is where
Paul is very clever because he records it all on
tape and plays it back at leisure to see what he has
missed. Full marks for ingenuity OM! I would advise
any reader who normally sticks to the relatively
easy job of copying SSB to have a listen round the
LF end of the bands for some of the very attractive
DX to be found there on CW. It’s not all 25wpm by
any means!

Now for a personal request. I would very much like
to borrow a copy of the manual for the venerable
‘Calibrator, Crystal No. 10’, for statting and return
iménediately. Any help would be very much apprecia-
ted.

The Wessex Amateur Radio Group seems to be
a well organised bunch of people judging by the
excellent newsletter received from Hon. Sec.
Geoffrey Cole G4EMN. Meetings are normally held
at the Club Room, Dolphin Hotel, Holdenhurst Road,
Bournemouth but Friday 20 May is going to be
something special. ‘Dud’ Charman BEM G6CJ is
giving his now famous lecture on Aerials plus Ken
Alford G2DX who will talk about the early days of
wireless. The meeting starts at 7.30 sharp at Bourne-
mouth School, East Way, Bournemouth on this
occasion. Knowing both of these characters quite
well I can assure any potential visitors that it will
be an evening to remember. The Group has a 4m FM
net on 70-26MHz with several stations on permanent
watch. A net operates on Sundays on 10m or
28-575MHz to be precise. Info on the many other
club activities from Geoff at 6 St. Anthony’s Road,
Bournemouth.

Paul Barker is still trying to get an SSTV picture
from Oceania to complete all continents. To date 51
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countries have been ‘seen’ so he shouldn’t be too
far off achieving this ambition. Paul, in Sunderland
I should add, comments on the pictures from
YU3NAW which he compares to ‘closed dircuit stuff’.
What annoys me Paul, are the appalling hand-drawn
captions used by many SSTV stations. After having
probably spent a lot of money and a great deal of
time to get on SSTV the whole effort comes up as a
scrawl with a rough paintbrush on an odd bit of
card! Surely a decent bit of artwork could be pre-
pared for the callsign and name at least.

Log Extracts

D. Hallgarten:— 15m W7AO ZP5LX ZS6BNH
20m A4XGX A6XB FR7ZL/T

P. Barker:— 20m SSTV EASHH HAS5KBM 15WC
IT9DQZ K1CUW K4TGC LZ1MH OH5RM OK1JSU
YUINAW

P. Cowburn:— 20m CW FY7AS HISMOG KS6GN
VP2SA 8P6BU 20m HISSRH HLI9VA HV3SJ VSSMC
YBOABO 5WI1AB 6W8GM 80m CO2JA CP6EL
JWTFD PJS8KG SVIDL VP2DAC W6QL/VP2A
ZL2BT 160m CW EAS8CR IK4AMO PY1RO YV1OB
4X4NJ

B. Harrison:— 15m FY7BB ST2SA 20m FG7XL
9D5D 80m FM7WS HISLC SVOWT

R. Bayley:— 15m A2GCO JASCM W7WPR 20m
TGIFRJ 7Q7BA 40m CT2AP EA9CR 80m A4XVK
FP8DX HKOCOP KH6PP KW60M 9J2WR

R. Thomas:— 20m ZL2BIU ZL3QN

D. Waddell:— 15m VP9PC WB6EWH/VQ9 9X5SM
20m CW FM7AV HISMOG KG4JS VP2EE VPSHT
20m C21PZ JW7FD VESML ZIL4BX 80m JWIWT
VS6DO ZDSEW

All SSB except those in bold which are CW.

MEDIUM WAVE DX
by Charles Molloy

scene on the medium waves with reports
coming in from a number of readers of some
really good DX. Michael Tallent in Stafford heard
CJCA Edmonton, Alberta on 930 kHz with a Realistic
DX160 and 300ft long wire while Harold Emblem in
Mirfield logged CFAC in Calgary on 960 at 0035 on
March 3rd using his Eddystone 740 and loop. DX
from the Canadian Prairies is only heard in the UK
when conditions are exceptional and both stations
are very fine catches indeed. The story repeats itself
further south, the more exotic type of DX from the
United States being reported. An outstanding log
from Gordon Darling in Reading, who uses a
Marconi AD7009 and 34in loop, includes KOMO in
Seattle on 1000kHz at 0415, KFBK Sacramento,
California on 1530 at 0304, WCCO Minneapolis on
830 and WSM Nashville, Tennessee on 650.
DXing on the medium waves, which is better now
than it has been for over ten years is attracting the
attention of enthusiasts in other branches of the
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ONCE again, Transatlantic DX dominates the

radio hobby. Roderick Clews (G3CDK) in Wallington,
Surrey has been trying the medium waves with his
newly-constructed loop and Hammarlund SP600 JX,
He reports hearing 16 North Americans including
KMOX in St Louis on 1120, WSB Atlanta, Georgia
on 750 and KDKA Pittsburg on 1020. He mentions
that the positioning of the loop appears critical to
avoid mains borne QRM, a tip worth noting.
Regular reporter Derek Taylor of Preston uses a
Realistic DX160 and 48in. loop in his maisonette
which is surrounded by large blocks of flats. In
spite of this apparent disadvantage he pulled-in
WJR Detroit on 760, WGY Schenectady on 810 (well
known to old timers), WBAP Fort Worth, Texas on
820, WHAS Louisville, Kentucky 840, WWL New
Orleans on 870 (close to AFN on 872), WOWO Fort
Wayne, Indiana on 1190 and WOAI San Antonio,
Texas on 1200. F. A, Ainslie in Hartlepool used his
home-brew receiver to dig out WLW Cincinnati on
700, CBL Toronto 740, WLS Chicago 890 and WHO
Des Moines (seldom heard in the UK) on 1040.

A home-built Aerial Tuning Unit (ATU) is used
to peak-up the signal between Clive Barwood’s 75ft
long wire and an Ecko Mariner 4-valve receiver.
Stations logged from his QTH in Grimsby are CBT
Grand Falls on 540, WABC NY on 770, WGAR Cleve-
land 1220, St Pierre et Miquelon (near Newfound-
land) on 1375 and WQXR NY on 1550. Howard
Hughes writes from Crosby near Liverpool “I
recently purchased a National Panasonic portable
radio, which, within two days, yielded seven stations
from the North American continent”. These were
CKVO on 710, CHNS 960, WINS 1010, WHN 1050
WNEW 1130 and inevitably, CJON on 930. Although
winter is the season for North American DX it is
possible to hear the east coast of Canada and the
United States in mid-summer, during the hour before
sunrise. QRM from Europe is minimal at this time
which is a great help to the DXer who has neither
a loop nor a communications receiver.

Those who are reluctant to get out of bed in the
middle of the night need not abandon the medium
waves, as there are a number of Africans to be
heard after sunset. Listen for Gambia, with African
style pop music on 648kH:z after BBC Radio 3 on
647 closes down. Ougadougou in Upper Volta on
746 was logged recently by the writer at 2330 with
African music and French announcements. Dakar
in Senegal is generally a good signal, in French on
764kHz after Beromunster on the same channel
signs off. Enugu, Nigeria on 1320 can be heard in
English as a weakish signal before it goes off at 2305
and Conakry, Guinea on 1402 is usually strong after
2300, the announcements being in French. Two
interesting loggings reported by Joachim Gutschke
of Aurich-Sandhorst, West Germany are Radio Lages
in the Azores on 650 and Radio Las Palmas in the
Canary Islands on 953kHz.

PW reader Siegfried Morgenrood who lives in
Cape Town uses an old domestic receiver, a Schaub
Lorenz Viola, and a 10 metre long wire for DXing
on the medium waves. With this set-up he heard the
BBC Far East Relay in Oman on 1410kHz, Radio
Antilles, Montserrat on 930, Voice of Peace, on
board ship somewhere in the Red Sea, on 1540 and
WCBS 880, WINS 1010, WBZ 1030. All of these can
be heard in the UK, too.

The rig required by the MW DXer depends very
much on the QTH. In places where interference
and electrical noise are light, then a simple receiver
and an outdoor aerial will give good results. The
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SWL’S—YOU OWE
YOUR RX A GOOD
ANTENNA!

The World-famous JOYSTICK VFA (Variable Frequency Antenna)
SYSTEMS continue to prove their worth in many amateur stations
world-wide and in Government communication. Tunes con-
tinuously 0-5/30-00 MHz. and can be installed in any location.
Comes in easily assembled form, carriage paid, VAT included.
Glowing testimonials from many users on our files.

£36-00

SYSTEM ‘A’
SYSTEM ¢’ (improved ‘@’) £42-60

PARTRIDGE SUPER PACKAGES

Complete Radio Stations for any Location

All Packages feature the World Record Joystick Aerial (System ‘A’Y
with 87 feeder, all necessary cables, matching communication head-
phones. Deliv. Securicor our risk. ASSEMBLED IN SECONDS!
BIG CASH SAVINGS!

PACKAGE No. | A;abovewith RIORX  £2]0-55
PACKAGE No. 2 lsgfiered with the FRG7 RX. £]93.1]

Hereisa lower-price, high-quality package,
PACKAGE No. 3 featuring the all-solid state £154-86
SMC 723 Rx., with all the Partridge extras. SAVE

£17-28!
RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £162-00 SMC73 £128-81

For further details, send 84p stamp. You can phone your Access or ~

Barclaycard number, ring 0843 62535 (or 62839 after office hou rs).
Box 5, Partridge Electronics Ltd.

Partridge House, Prospect Road, Broadstairs, CTI0 ILD

G3CED G3VFA

(Callers by appointment)

tlp P. & P.

METER £4-13, [3pP. & P.
44in X 3}in METER. 30uA,
SOuA or 100uA, £4-78.P. & P. 16p. 34mm, ImA £3-40, (3p P. & P,

MICROPHONES FOR
TAPE RECORDERS
DM228R 200 ohm with 35 & | TTULT!
2+-5mm Jack Plugs £1:30 METER
DM229R 50K with 3'5 & 2-Smm Model ITI-2
Jack Plugs £1-60 20,000 ohm/
DMI8D 200 ohm with § & 3 pin volt, £10-05.
DIN plug £1-75

Postage on above microphones RUG B

42 x 42mm METERS ImA,
IOmA, [00mA, 500mA, £2-92,

60 x 45mm METERS 50uA,
100uA, SOOuA and ImA VU

EDGEWISE METERS, 90mm x

ilp.

= CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-

quency response 50- | 3WATTSTEREO AMPLIFIER

15,000c¢/s. Impedance
Dual 20K and 600 ohms,
£7-55. P. & P. 26p.

14W PER CHANNEL
£4:30. P. & P. |3p.

All above prices inciude V.A.T. LARGE S.A.E. for NEW LIST
Special prices for quantity quoted on request.

M. DZIUBAS

158 Bradshawgate - Bolton - Lancs. BL2 IBA
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Your free start
toarewarding

ew hobby:

2 g =a Heathkit make the
. worlds largest range of
| electronic kits.

Including amateur
radio, test equipment,
educational and general
interest kits.

Every one of which
comes to you absolutely

e } complete—right down
to the last nut and bolt.

You'll also get a very casy to understand
instruction manual that takes you step by
step through the assembly.

So. besides making an attractive, useful
piece of equipment,youll also
have the makings of a
satisfying, rewarding hobby.

To find out more, post
the coupon andwell send g 73
you our latest catalogue. ’r?
Heath (Gloucester) Ltd.,
Dept. PW-67.
Gloucester, GL2 6EL. SN
Tel: Glos (0452) 20451 38 ey bo 2, %57
HEATHKIT

BETTER BUILT BECAUSE YOU BUILD I'T YOURSELF

To:Heath (Gloucester) Ltd..Dept. PW-67,  Gloucester,
(L2 6EE. Please send me my Heathkit catalogue. I
[ enclose an 1lp stamp for postage. [ e

Name _
Address

Postcode

Showrooms at 233 Tottenham Court Road,
London and Bristol Road, Gloucester.
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@ TRATIELS

ELEGTROMIGS m

58-60 GROVE RD.
WINDSOR,BERKS.
SL4 1HS.

TEL. 54525

ADD 8% VAT TO PRICES MARKED *
ADD 12§% TO ALL OTHER PRICES,
OR AS CURRENT VAT LEGISLATION
SEND C,W%.0,(EXCEPT GOV'T DEPT)
POST & PACKING 20P FOR THE U.K
BARCLAYCARD & ACCESS BY POST

OR £5 MIN ON TELEPHONE ORDERS,
NEW CATALOGUE LIST FREE S.A.E.
MONEY BACK IF NOT SATISFIED,

FAST SERVICE

ON EX STOCK ITEMS

DIGITAL CLOCK IC 51224 t£4*
ZENON STROBE TUBES £4 & £7+

RED LEDS 209 STYLE 0.125"
OR 0.2'" DIA. NO CLIP 10p*

RED LEDS 1OR.

TOP DISCOUNTS .

INTEGRATED CIRCUITS

555 TIMER 34p*  LM380(60745) £1
NORMALLY 24 HOURS 556 2 x 555  90p*  LM381 Preamp €2
703 RF/IF AMP 29p  LM3900 4xOPA 53p*
709 T099 or DIL26p*  MC1303 2xPre £2
710 DIL14 35p*  MC1310 stereof2
723 Regulator 44p* MC1312P SQ £1.70
741 DIL 8pin 21p*  MC1330 75p
741 DIL 14pin 31p* KC1339 Preampt2
741 T099 33p*  MFC4000B iW 72p
747 DUAL 741  69p*  MFC6030 1
| 748 DIL 8 pin 32p* NE536 FETOPA £2*
7805 SVIA+regil.35% NE540 or 550 £2*
7812 & 7815ea21.40*  NE555 TIMER 34p*

76013 6W AF £1.50 NE556 2x555 90p*
SEVEN SEGMENT LED DISPLAYS AY51224 CLOCK £4 * NE560/1/2/5/6/7¢3
BRIGHT DL707 COM ANODE & CA3046 54p*  8N72741 as 741
DL704 COM CATH, 0,3" £l* ICL8038 Sigen £4 * 8SN76660 IF  74p
DL747 0.6"JUMBO CA £1,25% 300H £1 * 8N76611 IF £1

IM301A Dil 8  33p*
LM309K 5V reg £2 *
LM309E T05 can f1* ZN414 Radio £1,19
LK318 70VusOPA £3% NEW 1466/69 t4

CMOs T7L e

TBAB0OO 5W AF 84 p
TBA810 7W AF 94p

4000 14p* 7400 12p* 7490 39p*

BT (R 1509 O G 20 4001 15p* 7401  13p* 7491  75p*
g;gtg'fm AR 4002 16p* 7402  15p*  7492/93 45p*
ORP12 54p*2N5777/0CPT1 o 4007 16p* 7404 19p*  7495/96 72p*
P d P 4009 50p* 7408/10 18p* 74100 £i.25¢

4011 16p* 7413 209p* 74107  32p*

TRAMPUS 4012 17p* 7440 16p* 74121 29p*
THE GREAT 4049 50p* 7441 71p* 74123  69p*
BRITISH 4069 20p* 7442 72p* 74141  74p*
DISTRIBUTOR 4501 26p* 7447 79p* 74145  85p*
451151,65%  7470/72 27p* 74147 £2.50%

4528 £1* 7473/74 31p* 74151  75p*

INDUSTRIAL, EDUCATIONAL, TRADE 4543 2% 7475/36 35p* 74154 €1 _40%
& EXPORT SUPPLIED,SEND FOR 4553 £5% 7486 35p* 74196 £1.50%

OUR FREE CATALOGUE LIST SAE
MANUFACTURERS EXCESS STOCKS
PURCHASED .DISCOUNTS 10% OFF
100 up, 15% OFF 1000 up,....

DIL SOCKETS PROFESSIONAL QUALITY
8pin,l4pin & 16pin ALL 12p ea *

SOLDERCONS 100 49p* 1000 £3.9%H*

NEW LOW PRICES.

TRANSISTORS AND DIODES

INS BUSE SET 5p ea* TIP31/32 50p*
MATCHING 20p Pr* TIP31c32c68p*
AC127/8 176 15p* TIP41/42ea 66p*
AD161/162 elSSp‘ TIP41ic42cmel, 50%

BC10 8p*  TIP2955  69p*
BC107B 13p*  TIP3055  65p*
BC108 8p*  TIS43 UJT 26p
BC108B or C 13p‘ 1N914/4148 dp
BC109 p*  1N4001/2  4p*
BC109B or C 12p*  1N4004 Spe
BC147/8/9  8p  1N4007 7p*
BC157/8/9 1lp  2N706/8 14p*
BC167/8/9 12p  ZN2646 UJT 40p*
BC177/8/9 16p  2N2904/5pnp29p*
BC182/3/4a/110p  2N2926 ory f7p*
BC212/3/4a/112p  2N3053 17p*
BCY70/1/2  15p*  2N3055 90W 33p*
BD131/132ea 36p*  2N3055 115wd5p*
BFY50/51  15p*  2N3614 TO3 £1*
BFY52/53  16p*  2N3702/3/4 10p
BSX 19/20/2119p%  2N3705/6/7 9p
BZYS8 ZENER 10p  2N3708/9  9p
Cl06D SCR  54p*  2N3710/11 15p
MJ2955 TO3 99p*  2N3819 823el7p
MJE2955 99p*  2N3820 PPET40p
MJE3055 65p*  2N3904/5/6 15p
0A81/91 sp 2N5457 FET 32p
TIP29 & 30 40p*  BRIDGE1AS0 20p*

BARGAIN PAKS FuLL SPEC tlea,

PAEK A: 11 RED LEDS full spec £1*
PAK B:5 741C 8 PIN OP AMP g1«
PAK C:4 2N3055 £1* D 12 BCl09 £1*
PAK E: 11 BC182 £1 F 11 2N3704 £1
PAK G: 7 BFY51 £1* H 8 2N3819 £l
PAK J: 6 2N3053 £1* K 40x1N9l4 £1
PAK M: 3 T099 3055 £1*N 25 QA91¢l
PAK P: 20 PLASTIC BC109 TYPEppnfl

10-365PF TUNER.SINGLE GANG FOR
MED/SHORT WAVE,XTAL SET etc £1*
SET3/IF CANS 455/470KHZ TOKO f£1*

—_— o

Full spec devices

DALO
pen 75p

PCB ETCH KIT 3 ITEMS f£2*%

ETCH RESIST PEN 2TIPS 75p*
FEC ETCH PAK TUB 600gm £1%
6x4" SRBP 45p*NYLON F/GE1*

SCR AND TRIACS BR100 25p*
TAG 1A400V 50p*14600V 69p*
1A50V 37p*.C106D 44400 60p*
TRIACS:8C146D 104400V £1*
DISCO TRIAC 154400V £2+

AUDIBLE WARNING BLEEPER
12V35mA £1,20%10 off €1+
CAPACITORS 22pf -~ .ol 5p
ELECTROLYTIC IN 10 & 25V
1/2/10/50/100 7p 50V 10p
200/500 10p.1000/25 20p
POTENTIOMETERS AB etc20p
PRESETS 6p J#RESISTORS 2p
HEATSINKS T05 or 18 7p
T03 16p,T03 4"fimned 50p
DIN:PLUGS all 15p.Sock 10p
SWITCHES SPST 20p Dpdt 29p

GAS DETECTOR TGS 30Betcf4d*

vero

VERO 0,1" PITCH COPPERCLAD
2§"x5" 40p* 3i"x5" 45p*

2§"x3§"36p* 31"x31" 40p*

31x17" £2 FACE CUTTER 65p*
DIL BREADBOARD 2'x4" £} or
6"x4" £2,VERO PINS 36 30p*
BLACK PLASTIC CASES 42mmx.

80x60 50p*100x75 60p*929x
120 70p,DESOLDER BRAID 50p

FANE SPECIALIST RANGE SPEAKERS

Each designed to produce the individual sound
requirement for its purpose. Robust Cast Aluminjum

/ 12'D

12"G
12"G

Is//
Isll

DISCO
80"

Chassis 12 models 80w RMS

12" PA/80

Rec. Price

£27-95
£25-75

Linen Cone

|SCO/80 Surround
UITAR/80L & i
UITAR/8OB Prs. rec. for

Bass Guitar.

£26-95

Forgenera | £25.95

BASS/85 85w [°r £39-95

BASS/IOO Guitar £42 00

FANE ‘POP’ RANGE
SPEAKERS

HORNS

)44 Range:

2-5KHz-!5KHz

Power: 50w with
HPX2

30w with HPXI

lsr_np: 8 ohms

1Ze approx
o, £1.95
J104 Range: 2KHz-1
Power: 50w with HPXI
Power: 70w with HPX2
imp: 8 ohms
Size approx

104" X 34" x7§"
HIGH POWER
‘CROSS-OVERS’
HPXI (3-5KHz1)
HPX2 (5KHz1)

"£16.95

1 d d

e or total e
Bass Drivers not to exceed BQ
Ocherwise use series Horns or
attenuation.

Distributors (Wholesale & Retail)

LINEAR PRODUCTS LTD, ELEC

HIGH FREQUENCY

Manufacturers & Export enquiries to:—
FANEACOUSTICSLTD,286 BRADFORD ROAD, BATLEY, YORKS.

127 POP 33T 33w £14-95
12" POP 50/2 50w £16-99
12” POP 55/2 65w £22-95
157 POP 60 60w £25-95
157 POP 70 75w £29-95
18” POP 100 100w £46-95
}73 Range

ge:
2-5kHz-20kHz
Power: 50w
with HPX |
Imp: 8 ohms
Size approx:

737 x 37 x 63"
Rec
Price £I I 95
920/2 Range: IKHx-IBKHz
Power: 100w with HPX|
ISr_np: 8 ohms q
iZe approx ec
S, b £59.95
Rec Prices INCLUDE VAT, 2 years
guarantee on above speaker models
FANE SPEAKERS ARE SUPPLIED
TO MOST LEADING UK
MANUFACTURERS OF
GROUP & DISCO EQUIPMENT
Rec. prices shown correct at 4.4.77.
TRON WORKS, ARMLEY, LEEDS.
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amateur.

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

-------—----------q
Brochure, without obligation to: WHKG7

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

P.0.Box 156, Jersey, Channel Islands.
NAME

ADDRESS
-

(Block caps please)
sEnonw
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DXer who lives in a country district in the north
west of the UK should do well with such a set-up.
The city dweller in the south however, will find it an
advantage to construct a medium wave loop and to
use it with a receiver which has a high degree of
selectivity, such as a communications receiver.

Reports of Long wave DX seldom reach this
column, which is a pity as this band, which has an
attraction of its own, can produce surprises at
times. That part of the spectrum between 151kHz
and 281kHz is used for broadcasting by Turkey,
Mongolia, Asiatic USSR, Morocco and Algeria as
well as by a number of European countries. Martin
Mann of Cambridge thinks that there may be others
like himself who are attracted by the challenge of
DXing on the longwaves and he reports hearing
Morocco in Arabic on 209kHz, Algeria on 251 with
the Voice of the Free Canary Islands, in English at
2200 and Minsk on 281. Algeria has a daily pro-
gramme in English on 251 from 1900 until 2000.

Propagation on the long waves is similar to that
on the medium waves. After dark the signal is
refracted by the ionosphere and this is the time to
look for DX. The groundwave travels much further
on the LWs than on the MWs while the skywave
can travel a considerable distance. Allouis in France
on 164 has been heard in Australia and Europeans
are heard regularly in the United States. New-
comers to the longwaves might try for Reyjavik on
209 at midnight on a Saturday night when the station
gives a weather report before signing-off. Others
to hunt for are Ankara on 182, Oslo on 218, Lahti
Finland on 254 and the out-of-band Oulu on 433kHz
which is in parallel with Laht.

Finally, a mystery station on 534kHz. Every night
at 2100 a carrier comes on followed shortly after-
wards by a programme of music which continues
until 2120 when the transmission ends. Occasionally
there is a very short announcement in an unidenti-
fied language. First reported by Ralph Newman in
Reading it has been heard several times by the
writer. The direction appears to be from the north
of Reading and Southport!

SHORT WAVE BROADCASTS
by Derek Bell

ANDS up all those who feel that there are
H gaps in their log books that could be filled by

the inclusion of a few Latin American local
stations! Now, hands down and grab a pen and
paper. Roberto Levinstein of 39 Coniston Road,
London N10 is offering to supply for a stamped
addressed envelope a DXers guide to Brazlian
stations in the form of a two-sheet A4 size English-
Portuguese dictionary.

This fact-packed broadsheet covers most aspects
of DXing with translations of a mass of words
needed when writing to Portuguese speaking
countries. Alongside the technical terms is a pro-
forma letter for a QSL and as Roberto, who is him-
self a Latin American, point out some African and
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Portuguese stations can be contacted using this
dictionary.

Among the rarely logged stations that Roberto
reports are the following:-

Radio Guaibia on 11795 at 2235
Radio Rio Mar on 9695 at 0100
Radio Relogio on 4905 at 0010
Radio Margarita on 1020 at 0100

It is nice to know that in this present sunspot
minimum we have at least some DX to hunt. Long
time readers of this column, and there are some for
which I give thanks, will remember that I have
always had a moan about the fact that Latin
American were never keen to reply to QSL reports.
This is with some justification since. I have written
no less than eleven letters without reply. It seems
now that I may have omitted to include International
Reply Coupons. Lawrence Bennet from Bristol has
done just this and says he has had a pennant from
Ecos Del Torbes logged on his Trio 9R plus 66ft
long wire with ATU. Lawrence has a preference for
early and bright listening getting up at around 0600
to tune the 60m band and he says that fadeout is
around 0800. It seems unusual that a commercial
station should only reply for an IRC but if that is
the case then I might well try again. Also in the
list are the following:-

Radio Bolivar on 4860 at 0600
Radio Santa Fe on 4965 at 0800
Radio Bolivar on 4770 at 2330
Radio Reloj on 4823 at 0700
Radio Continente on 5030 at 0830

There is a club just starting in the Bristol area for
which Lawrence would like a mention and this
column is only too pleased to oblige. The Bristol
Pathfinders DX Club is one of those rare groups
that asks no membership fee! Lawrence Bennet, 7
Maple Ave., Fishponds, Bristol is the address to
contact although Lawrence gives no indication as to
what is given from the club to the member for
his free membership.

This column seems to cater for all tastes, or
should I say that the radio stations reported do so.
Those of us that are interested in outer space are
advised to tune to the shows that are put out by
Voice of America. Peter Jones of Abertillery,
Gwent, reports that this station is giving away wall
charts, photographs and decals of the American
space shots. They have been conducting a quiz on
the “Breakfast Show” about the space shots and
ever eager to distribute information.

The new copy of WRTVH is on the market it
seems, although I have not seen one. Marcus Duncan
however has and comments that it seems unreliable.
He looked for Voice of Greece on the indicated
9608 and found that they were on 9760. I will say
that this massive tome is subject to the whims of
the broadcasters who change fregs. in order to get
the best propagation dependent on the particular
year’s trend. The Thornaby-on-Tees QTH of our
Marcus is quite a mine of information as he reports
that Radio Nacional Brasilia has changed its call
sign to ZYF263 from the old PRL8 with an address
reported as PO Box 04/0340, Brazilian Federal
District, Brazil and its DX show to a weekly Friday
session at 2115. With that I will close down and wish
you and yours best 73s.
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by Ron Ham

and a lot of knowledge about propagation to

be gained by listening in, or taking part in
the RSGB VHF/UHF contests” so said your scribe in
our April issue which arrived on the bookstalls as
VHF enthusiasts were gathering the main in-
gredients for this month’s feature.

Early on February 26 the atmosphenc pressure
went above 30-0in for the first time in three weeks
and by midnight it was at 30-2in where it stayed for
24 ‘hours, taking off again to reach 30-5in by noon
on the 28th Once the AP was around 30-2in the
VHFs were vulnerable and the first report of a
disturbance came from Alan Baker, G8LGQ, New-
haven who worked G8KCP in Coventry on 2m during
the morning of the 27th and also heard stations
from DJ, PAO and ON. In the late afternoon of the
28th, Rlchard Lambley, G8LAM, London, received
strong signals from the AFN stations in Brussels
(100-8MHz) and SHAPE HQ (101-5MHz) using his
Leak Stereofetic receiver fed by a Jaybeam JBFM9S

aerial.

What goes up must come down and around 1130
on March 2, while the AP was steadily falling, Alan
Baker sat in his car on Devils Dyke, Brighton, with
a 5/8 A magnetically mounted aerial on the roof and
calmly worked DB5PQ, HBSMUS, HBIMYQ/P,
HBYFT, and HB9BDM via the Swiss repeater
(HB9F2 Plzglona R4) and later he worked French
stations via the Paris repeater (F6AXV on R6). For
most of the morning your scribe received a strong
picture from Lichfield on 189MHz, several conti-
nental broadcast stations in Band II and 569 signals
from the 70cm beacons GB3EM and GB3SC; in each
case only a dipole was used to feed the receiver.

From midday on the 2nd until early morning on
the 4th, the VHFs were “quiet” and then the AP,
down at 30-1lin, turned upward sharply and by mid-
night'it was at 30-5in and, a fortunate coincidence,
it began to fall around 0800 on the 5th producing a
tropospheric opening which reached it’s climax
during the 2m contest on the 5/6! Joost Berden,
G3RND. Isle of Wight, sent a copy of his barograph
chart covering the period Feb 28 to March 6, show-
ing that his AP trace was almost identical to mine,
and so was the chart used by George Zitterstein,
G8ITS, City of London.

For most of the week Joost noticed that signals on
2m were better than usual and during the after-
noon of the 5th he observed a “lift” toward the east
but the signals were very unstable; however the
opening between 10-1600 on the 6th was more posi-
tive both in easterly and westerly directions. Around
2000, Joost heard the Emly Moor beacon (GB3EM)
on 70cms for about an hour. John Wilson, G8KIS,
Amersham, only contested for half an hour during
the evening of the 5th and worked a portable station
on Dartmoor, an ON, a GC and was amazed to work
into northern G over 450ft of local hills. This whole
event seemed to have a variety of effects on propaga-
tion over different areas, for instance, G8ITS said
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“THERE is a great deal of enjoyment to be had

that from his impossible VHF location he worked
126 stations during the contest and made a4 special
point of the fact that conditions varied between the
two days. His best DX came on the 6th when he
worked a station on the Franco/German/Swiss
border at 750km.

During the contest, GBLGQ, using SSB worked
GW, HB9, ON, PAO, F, DB, DC, and Midland G, and
noticed, as did G8ITS, G8KIS and your scribe, that
GW stations were often strong enough to be heard
off the back of the beam. G8LGQ heard from another
amateurs that GI, GD, and GM had been worked
from Sussex, and I heard one station say “it was a
fantastic contest” and another said that some French
stations had more than 1000 contest QSOs.

From late on the 5th to midday on the 7th, strong
signals were received via my dipole from both
GB3SC and GB3EM which was consistent with the
co-channel interference on Band V TV and a report
that a close neighbour of GBLAM received a solid
colour picture from a West German UHF TV station.
A similar theme was reported by Des Walsh, EISCD,
who says “In this region of south-east Ireland there
is a very low density of amateur VHF/UHF activity
and the terrain requires much ERP to beam over
the mountains”, however, things were different on
the 5th and 6th when British UHF TV signals were
pounding in to EI along with some Band IIT 819-
line TV signals from France.

Nigel Golds, BRS36910, West Chiltington, Sussex
has been operating VHF radio equipment in the
Storrington ATC Squadron and now has his own
ARS88D installed at home and keeping a special
watch for those 10m beacons while he swots for his
RAE. Although tha 10m band has been dead. signals
from the Cyprus beacon (5B4CY), peaking 599, were
heard at 1007 on the 10th and 1027 on the 16th. On
March 8, Cmdr. Henry Hatfield, Sevenoaks, using
his spectrohelioscope, observed two active regions
on the east limb of the sun and on the 9th and 10th
both Henry and myself recorded solar radio noise at
136MHz. To date, the only effect from this event
that we know of is the ionospheric disturbance which
was reported by the BBC World Service during the
early hours of the 10th. George Zitterstein, G8ITS
found the 70cm contest on March 20 rather flat
although he did manage to work 100km into New-
bury using only 3 watts.

My sincere thanks for your letters and reports
and I hope to meet some of you at Alexandra Palace
on May 7th when, in the afternoon, I will be in the
chair for Dud Charman’s aerial lecture.

: — = = =
BRGADCAST BANDS

Short Wave Reports by the 15th of the month |
to Derak Ball, 162 Max Rd., Chaddeston, Derby. |
Medium Wave Logs to Charles Molloy, 132
Senars Lane, Southport, PRE 346G,

AMATEUR BANDS

Logs coverng any amateur bandfs in band].
alphabetical order by the 25th of the month
to. Eric Dowdeswell G4AR, Silver Firs,
Leatherhead Rnad, Ashtead, Surrey, KT21
2TW.

VHF

Reports on VHF matters to Hon Ham, Faraday,
Greyiriars, Storrington, Sussex RH20 4HE.
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== NEW DIRECT FROM FACTORY DELIVERY SPEED-UP
Another FIRST for Stirling Sound—38-P-P

HE 3 Why worry any more about working out Y.A.T, (124% on £4-87 plus 8% on £3-39* plus

£ 85p for p/p, or should it be 54p’) We do it for you. Just send your order with the advertised
prices—we do the rest. The prices we give include V.A.T, at the appropriate rate and cost
of postage and packaze Buy at our shop in person and we deduct the postage charges
automatically. This is not all. Now you send your orders direct to our factory (see below)
where we make Stirling Sound products and send back your order from there even quicker—
real time saving that! AND STIRLING SOUND PRICES REMAIN KEENLY COMPETITIVE
ALL THE TIME maintaining the lead we took in 1959 by being first in the U.K. to sell bargain
component packs We've come a long way since then—with an exciting programme for the
seventies we're going even further!

sYMLING 80 uNo

YOU PAY THE PRICE YOU
READ AND NOTHING MORE

subject only to (very rarely) there being 2 printing
error or really vicious price rise in production costs.
You're SAFE when you buy from Stirling Sound—the
business that has grown on really understanding
customers’ needs and interests.

SPECIAL QUOTATIONS TO QUANTITY BUYERS.
UK. & OVERSEAS TRADE ENQUIRIES INVITED.

~

THE FACTORY
organised in the name of better i’

service. Now our mail order dept.
is right where the goods are made

THE SHOP

really 3 shops—audio showroom,
component bargains, modules,
etc. etc. Well worth a visit

-

BEST SELLERS IN OUR 1977 RANGE OF Q.V MODULES

The Power Amps

$S.103 3 watt r.m.s. mono, Uses one |.C. pro-
tected against short circuit £2-3
§S5.103-3 Stereo version of above using two

C.s £4-33
§S.105 5 watts r.m.s. into 3 ohms, using 12V
supply £3-49
$S.110 10 watts r.m.s. using 24V and 4 ohnz‘loag

§S8.120 20 watts r.m.s. into 4 ohms, using 34V
£4-61

$§S.140 Delivers 40 watts R.M.S. into 4 ohms
using 45 volts supply unit such as $S8.34S. Ideal
for small disco, P.A, etc. £4-99
§S.1100 100 watts R.M.S. with heatsink mount-
ing and built protection against short-circui!ing

$S.1100/H As S5.1100 but with full size h?ﬁsinlz(
-8
(Heatsink alone £1:39)

THE BARGAIN THEY ALL WANT!

IT'S THE SS.1100 100 WATT R.M.S.
AMPLIFIER (£10-45) TOGETHER WITH
$S.370 POWER UNIT (£14-63) plus full size

heatsink for amp. (£1-39) £24.25

You pay
{ltems bought separately come to £26-45—see

YOU SAVE £2-20!
above)

Your chance to lay the foundations of a really
powerful disco or P.A. assembly at 2 marvellous

Lprice. This guaranteed Stirling Sound triumph

is built for real hard work, so why pay more?

8 POWER UNITS

AT VERY COMPETITIVE PRICES

Firstly, the range covers well over 65%, of all
constructors’ needs. Secondly, with 13- 15 volt
take off points on all models except $5.312, you
get a valuable bonus; thirdly, the stabilised
models with variable outputs complete a range
to suit almost all requirements.

$S8.312 12V/1A £6-35
S$s.318 18V/IA £6-54
$S.324 24V/IA £7:27
$8.334 34V2A £8-31
$S.345 45V/2A £9-98
$S8.350 S0V/2A £10-3§
$8.370 70V/2A £14-63

SS.3|0/50 Stabilised gower supply with variable
output from 10V to 50V/2A, Built-in protection
against shorting £16-6

§8.300 Power stabilising unit 10-50V adjustable

for adding to unstabilised supplies. Built-in pro-
tection against shorting S-

Tone Gontrol and
Pre-amp Modules

§S.100 Active stereo tone control, stereo.
4 15dB on bass and on treble £3-00

SS.101 Stereo pre-amp for ceramic cartridges,
etc. Passive tone control details supplied. £2:33

§$8.102 Stereo pre-amp for low output magnetic
P.Us. RIAA, corrected. With circuit for
adding passive tone control £4-04

UNIT ONE

Combined pre-amp with active tone-control
circuits, +15dB at 10kHz treble and 30Hz bass.
Stereo. Vol./balance/treble/bass. 200mV out for
S0mV in. Operates from 10 to 16V supply. £9-00

UNIT TWO

As Unit One, but for magnetic pick-ups. For
inputs | to S mV per channel. R.|.A.A. corrected,
Adaptable to ceramic. Designed to genuine hi-fi
standards £12-4

GET MORE OUT OF YOUR CAR

with a STIRLING SOUND ‘‘SUPER SPARK"
MkS electronic ignition unit. Adjustable for
pos. or neg, earth. Simple rev. limiting control;
on-off imobilising switch; switch for instant
revert to normal ignition; neon indicater. In
strong, :o:ally enclosed metal box 16cm X
12¢m x 10em. 12 mchs, guarantee.

Complete o Built & .

kit of parts £|0 28 tested £|2 44

The F.M. Tuning Modules

$§8.201 Front end tuner, slow geared drive, two
gang. A.F.C. facility. Tunes 88-108 MHz, £5-90

§S8.202 |.F. amplifier. Metering and A.F.C.
facilities £3-46

§S.203 Phase lock loop Stereo Decoder for use
with the FM mono tuners. A LED may be 24"7:

§S.203-1 Coil-type stereo decoder Neg. earth

with |.C. £3-08. $5.203.3 Pos. earth £2-50

J

Every effort is made to ensure correctness
0 mlonmmon at time Of |'0I"i‘ to press

MAIL ORDERS

STIRLING SOUND DEPT. PW6,

37 VANGUARD WAY,
SHOEBURYNESS, ESSEX
Telephone—Shoeburyness (0702.28) 5543

SHOP AND SHOWROOM

220-224 WEST ROAD, WESTCLIFF-ON-SEA,

ESSEX SS0 9DF
Open all day Saturday

Practical Wireless, June 1977
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A. Marshall (London) Ltd Dept: PW

40-42 Crickiewood Broadway London NW23ET Tel: 01-4520161/2 Telex: 21492
& 85-West Regent St Glasgow G2 2QD Tel: 041-332 4133

& 1 Stralts Parade Fishponds Bristo! BS16 2LX Tel: 0272-654201/2

1977 CATALOGUE NOW IN

STOCK PRICE 55p post pald Call in and see us
(40p to callers) 9-5.30 Mon-Fri 9-5.00 Sat

Our range covers over 7,000 items. The largest = POPULAR SEMICONDUCTORS

2N6%  38p | 2N2907 21p | IN379] 3-10 | 2IN6I2| 38p | BCIO7  ISp

TOE200 1P TTL ¢ A g IR R AR o
’ P P

TOP 200 IC’s TTL, CMOS & LINEARS INEss 535 | AN2926 12p | 2N38IS 36p | INGI26 43p | BCII 7
CAJOLA 2-29LMIBON OB I T eceon °]TBA7°°° 160 W 23706 24p | 2N3019 38p | 2N1820 38p | 40361  43p |BCIIS 9%
CA3028A LM3BIA  2-45MC1D5] | 20766600 TBA720Q 2-30 B IN706A 12p | 2ZN3IO0S3 30p | 2N382) 73p | 40362  48p 116 19p
CAo2es 1 9ILMIBIN 1-6QMCII82 76666 N ’2Px i 2N708 201p | 2N3054 60p | 2N3904 2ip | 40363 1-20 | BCII6A 20p
CA030  1-24/LM382N I-HMC|357 '4 |TAAZI0A 1 - 7 2IN709 S0p | 2N3055 70p | 2N3908 22p | 40406  86p | BCil7 22p
CA3080A 1-89/LM384N 1-45MCI458  91pTAA320A | ls-raAaoo IN7I8 275 | 2N3350 28p | 2N4036 67p | 40407  48p | BCII8 e
CA3045 1-40LM386N  8O0p|NESSS 83pTAAISOA 2 48 1 IN7I8A 50p | 2N3391 23p | 2N4037 85p | 40408  63p | BCII9 Op
CAJ046  B89plLMISTN |-OSNESS6  1-08TAAS2I  1-00TBA820 - IN720A 80p | ZNII9IA 28p | 2N4058 20p | 40409  65p | BCI21  43p
CA3048  2-23LM38BN I-OO‘NESGS 1:30TAAS22  1-90TBAS20 |- IN914  38p | IN3392 16p | 2N4060 20p | 40410  68p | BCI32  30p
CAJ049  |-66[LM3IBIN | -00NES66 1-65ITAASS0 60 2IN9I6  30p | 2N3I93 18p | 2N4061 17p | 40411 2:85 | BC|I4 Sp
CA3052 1-62LM702C  T5pNES67  1-80TAAS60 1-60T 2N9I8  38p | 2NI3v4 13p | 2N4062 18p | 40594  78p | BCII 3p
CA3053  60p|lLM709C  68pSAS560  2:50 TAAS70  2-30 2N929 28p | 2N3439 88p | 2N4126 17p | 40595  86p | BCId6 19p
CA308 68pLM709N  45pSASS70  2:30TAA6IIB -85 2N930 p | 2 64p | IN4289 20p | 40673  73p | BCII7 14
CA3080A 1 :BBILM7IOC  60pSO42P  1-00TAA62] 2-I8/T IN1I31 60p | 2N3441 83p | 2N4919 68p | ACI26 37p | BCI40  40p
CA308 SipM7I0N  60p[7600IN | 57TAAG6IB 1-31 INI132 60p | 2N3442 135 | 2N4920 70p | ACI27 44p | BCI4]  43p
CA3088 | 59)LM723C  88p7600IN '35 TAA700 391 2N1613 38p | 2N3638 ) N4921 30p | ACI28 37p | BCl42 30p
CA3089 2:52LM723N  75p|76008K ‘30TAA930A 1-00 INI7IT 37p | 2N3638A 16p | 2N4922 S8p | ACI5i 38p | BCI4)  30p
CA3090  3-80LM74IC  68p/76013N ‘70TAA930B 1-08 2INI893 30p | 2 9 2IN4923 70p | ACI52 30p |BCI47 129
CA3130  94p|LM74IN  S0p76013IND 1-37iTaApig0 1-95 IN2102 60p | 2N3641 20p | 2N5190 60p | ACI 49p | BCI48  12p
LM30IA  68p|LM741.8  40p(76018K 50TBAI20  68pT. IN2218 3 2N3702 17p | 2N5191 70p | ACI53K 5Sp | BCI49  i3p
LMIOIN  44plLM747N  90p76023N  1-70irga400 1 .80 2N2218A 37p | 2N3703 1ép | 2N5192 73p | ACI76 ~ 40p | BCIS3  27p
LM3o4 ~ 2.4BLM748.8  30p7602IND 1-37iv5,500 229 2N2219 2N3704 18p [ 2N5195 90p | ACI76K 60p | BCIST 12
LMIO7TN  6SplLM748N  90p/7603IN -881yBA500Q 2-30 2N2219A 32p | INI705 13p | 2N5245 38p | ACIS8TK 88p | BCIS8  12p
LM308N  1-17LMig00  1-7676110N 1 -ag72n300Q 23 IN2220  38p | 2N3706 16p | 2N5294 40p | ACI88K 35p | BCIS9 llp
[M309K 2-lolLMIs0s 1-927611SN  1-87784210 2'34 2N2221 23p | 2N3707 18p | 2NS295 40p | ADI6l 83p | BC160  S0p
LM317K  3-00LMI828  1-7576116N 06084520 ° 2-21 IN2221A 26p | 2N3708 16p | 2N5296 40p | ADI62 83p | BCIS]  B0p
LM3I8N  2-28LM330IN  83p7613IN -30 282222 28p | 2N3709 18p | 2N5298 40p | AFI06  8Sp | BC 2p
LM323K 6 40|LM3302N 1-4076226N ‘94 TBA520Q 2-30 2N2222A 28p | 2N3700 l6p | 2N5447 18p | AF109 78p | BCI68  12p
LM3I9N | -75LM340IN 78p|76227N -S1TBA 1-98 2N2368 28p | 2N37II [8p | 2N5448 ISp | AFI24  68p | BClE9  12p
LM348N 1-91|LM3900  75p!76228N 78 TBAS30Q 2-07 2N2369 25, 2N3712 1-20 | 2N5449 19p | AFI25 68p | BCI70  I6p
LMIGON  2-78LM390s 1 6076530N  olpTBASH0  2-11C 2N2369A 28p | 2N3713 2-30 | 2N5457 22p | AFI26  65p |BCI71  H4p
LM370N  3-00LM3909 68?76532N -850 TBA540Q 2-30 2N2646 T3p | 2N3714 2-45 | 2N5458 33p | AF127 6Sp | BCI72 12p
LMI7IN  2-28MCI035 1-7576533IN -30TBAS50  3-13 2IN2647 1-40 | 2N3715 2-88 | IN5459 29p | AFI39 699 | BCI77  20p
LMI72N  2-15MC1303  |-4776544N  |-44TBAS50Q 372 2N2904 36p | IN3ITI6 280 | IN5484 34p | AFi86  S0p | BCI78  20p
LM373N  2-25MC1305 |-8376545N 2 09 TBAS60Q 3 .1 IN2904A 37p | 2N3771 1-88 | 2N5486 38p | AR2 Top | BCI79  23p
LM374N  2-29MCI306 1-0076546N *44 TBAS70 12 2N2905 37p | 2N3772 2-00 | 2N6027 $3p | AF239  74p | BCI82 Ip
LMI77N  1-78MCI310 1-9176550N  4Ip/TBA570Q 1-38 . 2N2905A 28p | 2N3773 2.90 | 2N6101 8Sp | AF240  98p | BCIBZL ldp
LM378N  2-28MCI312 1-987655IN  63p[TBAS4IQ 2-30/CD40IS 1-01 IN2906 up 2N3789 2:90 | 2N6107 429 AF279  80p | BC & e
CMI79S  3-98MCI327 1-B476570N  2-08TBASSI - 1-80.CD40I6  S6p 2N2806A 28p | 2N3790 3:10 | 2N6109 AF280  83p CisiL i4p
LM1380-8 90p/MCI330  91p76620N  1-10[TBA700 1-52/CD40i7 101 “FULL RANGE OF THYRISTORS 'rnmcs. DIACS, 2ZENERS, CAPAC!

THIS IS JUST A SMALL SELECTION FROM OUR [ TORS, RESISTORS, SOLDERING IRONS, TOOLS ETC., ALWAYS IN
RANGE—PLEASE EN QUIRE FOR TYPES NOT LISTED [l Prioe correct at 28th. March, 1977, but slf sxclusive of VAT. P. & P. 30

m cooking up a new
electronic masterpiece!

['m ofFto HOME RADIO now

During the many years we've been serving the needs of
radio and electronlc constructors we've seen qulite a few
odd customers at our Mitcham shop, but we must admlt
we've not yet had a Chinese buffalo boy, However, even
such a customer wouldn’t really surprise us, for we get
an amazing varlety of characters, ali having a common
enthuslasm for this ever-growing hobby. They come to
us knowling they can choose from a wonderful stock of
components. They know too they'll get that extra bit of
‘service’ that makes all the difference. Of course, apart
from those who call at our shop we have thousands of
falthful customers who order regularly by post, having
chosen their components from our famous catalogue.
Why not join them?

D GEP GED G SED P T T S oS G B & ‘
Please wrile your Name and ‘Address In block tapitals l
First of course you need our catalogue—all | NAME..
200 pages of Itl it's so packed with good |
things that it's known as the constructor's ADDRESS .. . e i
'Bible’, it costs just £1 plus 40p for post and |
packing. With it comes a free Bargain List {W//1CICQUCREREE ol @ ° . e '
showing many items at such knock-down |
prices that the savings cgn pa)f/ for thte I<:ata- e o et 2ot i |
logue several times over. Send fora catalogue (Regn. No
today, using the coupon on the right. | el LD (i d "STU?,,,D%’;,PX‘,’,D London mme)-l
- S M D - - G e - G -G o

HOME RADIO (Components) LTD. W ) d. Mitcham:CR4 3HD Phone 01-648 8
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Circuit diagram to circuit board in minutes.
Layout circuit plan on .1° graph paper.
Select Blob Board, lay components out

with leads on copper strip. Blob of solder
onto lead and your circuit is complete.

Biob Boards normally half price of compet-
itive boards. Roller tinned to solder compo-
nents directly. No drilling or mounting.
Modifications in seconds. Blob Board is re-
usable.

Blob Boards are circuit boards designed
exclusively for the home constructor and
prototype engineer and are normally half
the price of competitive boards. Blob
Boards are roller tinned for ease of soldering,
most require no cutting or breaking of con-
tactrails. HALF PRICE AND RE—USABLE.
That is NEW!

d
SN

Re N

BLOB BOARD!

Blob Board .1" or .15" 1 off
All approx. inch sizes
ZB1V 25 x5

ZB2V 2.5 x 3.75
ZB3V 3.75 x5
ZB4V 10 x 6

£0.30
£0.23
£0.46
£1.51

1 off
£0.20
£0.42
£0.69
£1.62

Discrete Blob Board

1 of
£0.36
£0.40
£0.85
£1.70

Dip Blob Boards
ZB11C 45 x 3
ZB2iC 4.8 x 3.2
ZB4IC 475 x 7.5
ZBBIC95x75

Sample pack: 1 off ZB1V + 1 off ZB8D + 1

off ZB2IC normally £2.32 only £2.00 + free Blob Board.

Many other sizes and patterns available add
30p post + 8% VAT to all orders.

Take an S-DeC, take a small
stock of components, insert
into S-DeC, no soldering,
make & radio receiver,
light operated switch, 3
stage amplifier. When
circuit is made unplug
components and use

them again to make a
morse practice oscillator,
LC oscillator, binary
counter and any other
discrete circuitry. See
Practical Wireless for new
saries of S-DeC projects.
S-DeC + step by step
instructions to build
above projects and 3 more
+ which components to
use + free control panel
for mounting switches,
lamps etc. + free Blob
Board. S-DeC only £1.98 +
37p (VAT + post) send
only £2.35.

DRILL-SAW
GRIND-BURR
BRUSH-
POLISH

PB announce a precision British built drill for the home
constructor. Works better than most bigger drills and can be
used for fine detailed work. Drills through any circuit board,
need to break copper strip simply grind it off.

9000 RPM Drill + 20 Assorted tools £11.20 (#VAT + post)
send £13.00

9000 RPM Drill only £5.22 + post + VAT send £6.00
Multi-purpose Drill stand £10.60 + post + VAT send £12.00

S
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If you are using IC’s to
build circuits use T-DeC for
1 chip circuits and U-DeC A

for 2 chip circuits. Draw
circuit on graph paper, plug
IC into Adaptor and plug
into DeC. No soldering, no
bent leads, no wasted IC
chip. Lines on DeC Show
contact rails, plug discrete
components in. Cross overs,
connections are made using
different coloured leads.

Circuit completed and

working unplug components
and usa for next circuit.

No soldering, no damage to
companents. Use your DeC
and small stock of com-
ponents over and over again.
T-DeC send £4.30. U-DeC
A’ send £4.60. Adaptor
send £2.30.

For leaflets and further
information please
send stamped

addressed
envelope.

>
i 61'-\0
PB Electronics Scotland Ltd. 2° o
57 High Street, o 'po’fb o
Saffron Walden Essex. \°\\\° S o
CB10 1AA /\o*:o" o,
o Q
°¢¢°Q$$°‘io\
O*é:,\‘”;o” o
& Q‘-)‘o"o\ o?«*
Qd\‘\ 50“
W




CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6E] 888-3206

(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685
MAIL ORDER DEPT.

1 ST. MICHAELS TERRACE, W
LONDON N22 4S§) Pho

OOD GREEN,
ne 888 4474

3-WAY MULTIPLE AC ADAPTOR
This oomvw', adavotor ailows a large range of battery
to from A.C. mains
(220—2‘0V AC) Bwltchnble for 8, 75 or 8 volts,
current rating is 300 m/A max. A polnrlty reveraing
coupler is incorporated and the lead 18 terminated by a
four way plug offering connections by 2'1 and 2:5mm
socketa, 2:5 and 3-6mm plugs. The sealed moulded unit
is ﬂn,ed with a 3 pin 13A malns plug and measures
70 x 50 x 42mm approx. Only $3-50 + 8%.

GOODMANS 8in. LOUDSPEAKER

Goodmans 'Audiom 8PA" Basge L/speaker, impedance
hm, power handling 15W nominal. Qur price

“ BO + 12§% VAT.

40100” 100 WATT AMPLIFIER

All bullt and tested, ted on a plaln

chassls which measures 18”7 x 94” x 4” and which youn
can mount into a cabinet of your choice. Four con-
trolled inputs, master volume, treble, middle and bass
controls. 8/c protected output. 100 watta clean into
8ohm L/8. Ideal for dlsco, music groups, PA. and
clubs. A bargain at $48 + £1 carr. + 8% VAT.

P.0. ETCHING KIT

Thia kit contains all that the constructor will need to
etch the clrcuita of his own design.

Contents—Plastic etching dish. Bample copper clad
board. Laminate Cutter. 1 1b Ferrlo Chloride. Large
Plastic Bpoon. Etch Resist Pen. Full Etching In-
structions.

Complete und Big Kit Value at $4-288 + 8% VAT.

MULTI-METER MM12
50,000 o.p.v.
If you peed
a good In-
strument for
your work/
hobby and
you're mnot
prepared to
settle for a
small scale
and poor
ranges, then
read the
specifications for the
MM12, and eend for one!
AC valts: 0 to 1:5, to 0/500
in 10 ranges. DC volts: 0 to
05, to 0/600 in 12 nngu
DC current: 0 to 25 pA, to
0/10 amps 10 ranges.
Reslstance: 0 to 100 ohms,
to 0/16 meg ohms in 4
ranges. Declbels: —20 to
+62 db in 10 ranges. Bize:
64 x 4% x 2¢inch.
Price 21850 + 8% VAT.
BARGAIN PROJECT BOX
. A plastic box with moulded
extrusion rails for PC or
Chassis panels with metal
front plate fitted with four
screws (all supplied). BIZE
(internal) 8lmm x §1mm X

50p. +8%

28mm.
OUR PRICE

POWER SUPPLY UNITS
+8%
electronics.

Ranges:
1,000V, D
1,000V

3 Resistance:
PP1 switched 3, 44, 8, 74, | £ = = "
3 nd Th otts at do0” m/-'. Erice/ 2580

TI MULTI-METER
Ideal tester for everybody interested in

. Weighing less than 100

grammes and only 80 x 24 x 80 mm

voits: 0-10V, 50V, 250V,

volte: 0-10V, 5OV, 260V,
: 0-1maA, O-IOOmA.

0160 kohm

+ 8% VAT.

with onfoft awitch and | peRRIO C.

CHLORIDE
pilot light. Blze: 180mm x | snhydrous ferric chiorlde in_double sealed one pound

55mm x 75mm.

poly packs. Our Price 86p+P/P+VAT @ 8% per lb.

ONLY 2550

Three Channel Bass,
Middle, Treble, Each
channej has its own
ueu:ltlvity‘ctzgtrlol.

Just connec e In-
gcg%;ggg%nn put of this unit to
Cardlold and omni-direc- | the loudspeaker ter-

8 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

LEKTROPACKS

17 TURNHAM GREEN TERRACE, CHISWICK, LONDON, W.4
Tel. 01-994.2784,

| MUSICAL EFFECTS EQUIPMENT | ... new RaNGE

MCISIE ECHO CHAMBER £75 00
Top quallty unit with endless play tape cartridge, Stationary play heads
ensure good reproduction and echo varlance Is achieved by changing
tage tpeed hl‘p#tAmép 50K and 800 ohms. 240V a.c. operation,

R 00

Low prlced **Phase Shifter’* activated byon/off foot switch, 9V d.c. ratl
RD 10 RHYTHM MASTER G

Provides 10 Percussion Rhythms (Waltz, Foxtrot, Western, Polka, March,

Rhumba, Bossanova, Cha-Cha, Mamba, Rock t Rock ) as nccompnnlment

to other Instruments. Has var, speed &tempo 240V a.c. op

GP 5 GUITAR PICK-UP £4-95

Easy to fit crystal unit complete with volume control.

WF8 FUZZ H PEDAL

£32:00
High quality prolesslonal standard unit, gives combined '‘Wah Wah' and
‘Fuzz’ complete with ‘Fuzz Adjust’, Tone, Volume controls and Individual N
effect foot awltches 9V d.c. operation. 4
FY 2 FUZZ BO £16-50
Low #rlced ‘Fuzz' effect unit with variable speed and volume controls and

foot switch. 9V d.c. operation,

45 ECHO REVERBERATION £39-00
High quality combined reverbsra(lon/mlxer umpllﬂar. Has 4 inputs and
separate control for reverb. i 240V a.c. op
RT 16 RESLY TONE UNIT £78-00 i
Baslcally a Tremeloe/Phase Shifter/Reverb. Amp. all In one. A superb
multl-effect unit from which an Infinite variety of sounds can be obtalned.
240V a.c. operation.

| MICROPHONE MIXERS | |

MM2 MIXER £12:00
MonolS(ereo 4 Channel Unit. Inputs 4 x 50KQ. Gain 3dB.
MIXER £8:00

Mono 4 Channel Unit. 4 x 50KQ inputs. Galn 3dB.
MM3 MIXER £28:00
Stereo 4 Channel unit wlth 2 Ievel control meters. 4 dual Impedance (30KQ
or 6000 Inputs Galn 1 8dB.

MPX 12 MIXER £42:00
Stereo 4 channel Mixer/Pre-amp. 4 Dual Impedance (6000 or S0KQ)inputs:
Stereo Phono (Magnetic) Inputs. Output, 250mV. Mono or stereo.

MICROPHONES I '

Sultable for P
Instruments, et
UDIS0 DYNAMIC CARDIOD

Cardlod mic. with onjoff switch. Suppllad complete with jack plugllead
and plus(lc mic. holder. Dual Imﬁ o + 6000

ECM 97D ELECTRET CONDE £18:00
Dual Impedunce 50K} 4+ 6000 : Detachnblalead Freq. response 20-25,000Hz
+ 2dB. Uni-Directional Cardlod Cplt with w/shield, Mic-holder, Battery.
FLEXIBLE METAL GOO

200mm. £2-50; 330mm. 3 50. 550mm £5:00.
All prices Include V.A.T. and U.K. postage.

Singing, Tape Recording, Groups, Disco's, Musical

YOU CANNOT SKi
DOWN

tional 600 ohm and 80K
ohm impedance. 20-18,000
Hz. On/oft switch and wind
shield. Complete with stand
udnptor Packed In presen-
tation box.

Price 814-50 + 12}4% VAT.

HEAVY DUTY 12 VOLT
POWER SUPPLY

18 amp at 12 volt power
mpply approx. size 6”7 x
4" 84”. Ideal for using
your car entertalnment In
the home from domeatlc
malns. Snitable for 8 tracl

mipals of an amplifier and copnect three 230V up to
1000W lamps to the output terminals of the unit, and
you produce a fascinating sound- -light display. (ALl

R £18-50 pius 750 P. & P.+8%
BARGAIN TRANSFORMERS

12-0-12 volt 500m/a
240 volt prlmary transformer bargain.

sette machines. Price 87-50 + VAT 8%.

approx size 60mm x 40mm x 50mm

fixing centres 75mm

Our Price £1-20 + 8%

unrld[: or 4 track cas— EFFECTS
PROJEOTOR

watta. Price £2-00.

NT206H 2-way, as above, 100
watts. Price £2-25.
NT806

2 WAY AND 3 WAY OROSSOVERS +12}% “150"
NT206 2-way network for 8 obm speakers up to 30

No Dlsco should
be without our
new effects projector, we
belleve that thls is the

projecting coloured images

3-way petwork for 8 ohm speakers moat versatile machine for
. up to 80 watts. Price 43 85.
——— NT306H to supplement your music.

3-way, a8 above, 100 watta. Price 8pec:—Volte=220/240 AC
£4-00.

50Hz, Lamp=Al/187 150
watts. Btandard Lena=

TIE-CLIP CONDENSER MICROPHONE 80 m/m.
Omni-Directional 600 ohm 40-15,000Hz.

Extra long lead. Ideal for stage work,

conferences, etc. Price $0-50+124% VAT.

LOW NOISE LOW PRICE OASSETTES +38
Good quality tape in well made sorew type cassettes. Comes complete with 67
Presented In single plastic cases.
C80=50p Cl20=60p
109, Disconnt an ten or more cassettes of one type VAT 8%.

A sturdy metal construc-
tion and takes a range of
fenses and  accessorles.

Hquid wheel and ready to
use. A bargain at 887 +

C60 =40p
LOUDSPEAKERS+12{%
24” 8 ohm 90p
24" 40 ohm 90p
24” 80 ohm 90p
5” 8 ohm ceramic $1:50

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassls panefs. Fitted with
1mm front panels.

1005 —105mm x 73mm x 45mm 60p
1006—180mm x 74mm X 47mm
1007—185mm X 124mm x 60mm £1-80

1021—108mm x 74mm X 4mm

57p
(sloping front) Plus 8% VAT

But VERO SLOPING FRONT CASES do make
attractive housings for many projects.

They are available in two sizes, made from high quality,
two tone plastic, with anodised aluminium front panels.
Both cases have integral circuit board fixing points in the
base.

85— 2523E and 756 — 1798K make ideal housings for test
equipment, audio gear (faders, mixers, rhythm generators
etc.) and control boxes.

See them at your local electronics shop and judge for
yourself.

Send for our bookiet which describes Veroboard, Plain board,
DIP board, Pins, Tools, Plastic boxes etc. S.A.E. 77 x 9” plus 10p
0=

VERO ELECTRONICS LTD. RETAIL DEPT,

U.K. OARRIAGE 50p UNLESS
ACCESS AND BARCLAYCARD Af

WISE STATED

CCEPTED
VAT—AI prioes are excluding VAT. Please add to each item the VAT rate indicated.
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3-STATION INTERCOM NN VAT INCLUSIVE PRICES () TS Wotoroia

Add 20p P & P—No other extras MULLARD, ete.

TTLs by TEXAS TRANSISTORS | BC187  32p | BFR39  34p | TIP29C  62p, 40360 43p
y ACI25 . 20p | BC212  14p | BFRe0  34p | TIP30A 60p | 40361  43p
7400 18p 7492 55p | AC126  20p | BC213  12p | BFR79  34p | TIP30C  72p | 40362 45p
74H00 30p 7493 43p| AC127  20p | BC214  17p | BFRBO  3J4p I TIPIIA  S56p | 40410 75p
7401 18p 7494 9%0p ] AC128  20p | BC337  24p | BFR88  3Tp | TIP3IC  68p | 40400 75p
7402 18p 7495 70p | AC176  20p | BC451  45p | BFX30  34p | TIP32A  63p | 40411 325p
7403 18p 7498 90p | AC187  20p | BC478  32p | BFXB4  30p [ TIP32C  85p | 40504 90p
7404 24p 7497 340p | AC288 20p | BCY70 20p | BFX85 30p | TIP3ZA  97p | 40585 $7p
74HO4 30p 74100 118p | AD149 54p | BCY71  24p | BFX86  30p | TIP33C 120p | FEys

. 7405 25 74104 80p | AD161  39p | BDI124 t40p | BFX8T  30p | TIP34A 124p [ EENS e

Solve your somtualon: 7406 43p 74105 60p | ADi62 39p | BDI31  45p | BFX88  30p [ TIPMC 1600 | pracs  gop

e e T 7407  43p 74107 36p | AF114  22p | BDI32  48p | BFYS0  17p [ TIP3SA 243p | g, 4gD

4Btation Transistor Intsrcom syatem (1 master and 7408 22p 71409 Top | AF115  22p [ BD135  s4p {BEYS!  18p | TIP3SC 290P | yppios  4op

% Bubs), in robust, plastic cablnets for deak or wall 7409 22p 74110 SSp| AFf1e  22p | BDI36  33p | BFYS2  17p | TIP36A 207p | \ippigs  40p

onotin C;lllulkl;lhtcn from Master to Subs and 7410  18p 74111 80p | AF117  22p | BD139  58p | BRY39  48p | TIP36C 3800 | yioping  4op

Sabs to Master Ideally sultable for Business, Sur- 74H10  22p 74118 90p | AF139 40p | BD140 60p | BSX19 20p T':"A 729 2N3819  27p

Bchools, Hospitals and Office. Operates M1 28p 74121 32p | AF239  48p [ BDYSS 225p | BSX20  20p [ TIPAIC 840 [ oNzang  gop

‘o:r{;ne v baiury On/eff switch. Volume control 7412 27p 74122 52p | BC107/B 10p | BF118 24p | BU1OB  178p T",“A P | 2N3823 84p

Complete with 8 connecting wires each 86tt. and mi e mgg e gg}ggls v [BEA 61230 Butosigatze ul=H3 .’,:: 2NS4ST  40p

. P p P P p 2N5458 49

L T e @ i apiBomc olBni  np) Wik dte| IENS S8 o s

7 40p 7413 T5p 147 10p ] E ] 2N5485 50

mﬁlmﬁﬂrﬂem :“EKVL ﬂ?gﬂ: 7420  18p 74136 81p | BC148  10p | BF178  30p | MJE30S5 70p %;%108 e | 3N128 e |

for lmmtatwu -way, loud and clear communication. ;:g; ;:p ;:}:; ngp gg};g :gp g;:;g g:p m; 2?2 :Z: ZTX% "s 3N140 92p

onYonfsxitciNsadiEclupelocntrol R Rricellian o8 7423 3ep 74145 95p | BCis8  13p | BF181  35p | MPSU0s 12p | ZTXs04 0p [3NUS 1P
per pair P. & F. 90p, 7435 33p 74148 173p |BC159  13p | BFi82  35p | MPSUOS 7ep | ZN6OT 280 |y yg

NEW'! AMERICAN TYPE CRADLE 7427  40p 74150 120p | BC169C 15p | BF184  24p | MPSU55 90p ';’Nl_;gg 320 | Tisas 40p

/ 7428 39p 74151 77p | BCITH p | BF185  24p | MPSUS6 98p [ 2N D | oN2180  98p

7430 18p 74153 92p | BC172  4ip | BF194  13p|Oc2s  %op [2N708  22p}o\on  gmp

TELEPHONE AMPLIFIER

7441 85p 74159 220p | BC183  12p | BF257 4p | OCT 25p | 2N1304  #5p | DIODES
7442 5p 74160 120p | BC184  14p ! BF258 asp | TIP2sA  %50p | 2N1305  @5p gl:NAl-

7443 118p 74161 120p 2N1306 65p 47 ]

pm bl oan 2

7445 120p 74163 120p § 301A Ext. Comp. 8 pin DIL a0p (21013 220 | O e0 H

7448 95p 74164 130p | 709 Ext. Comp. 8/14 pIn DIL 30p {21865 325 | OABY HJ

Lates d Teleph fler with 7447 90p  T4165 150p | 710 DIff. Comp. 14 pin DIL 48p 2 e eap | OADS H4

det‘ched plug-in speaker. Placing t.he recejver on 7448 80p 74166 140p | 749 Int. Comp. 8/14 pln DIL 25p 2N221§ zzp OA200 'p

to the cradle activates a switch for Immediate T450 18p 74167 340p | 747 Dual 741 14 pin DIL T8p 2N2o22 zzD 0A02 “D

two-way conversation without holding the handset. 7451 18p 74170 300p | 748 Ext. Comp. 8 pin DIL 40p N oasd 15;) N4 ‘p

Many people can listeo at a time. Increase efficlency 7453 18p 74173 160p | 778 Prog. Op. Amp TO 99 200p ENsas4 p Nore “p

in office, shop, Perfect for ¢ 7454 18p 74174 120p | 1458 Dual Op. Amp. 8 pin DIL  75p | JR2850, 1 2eliNae &

calls: leaves the user’s hands free to make notes, 7480  18p 74175 107p | 3130 CMOS/Blpolar Mosfet 108p INSO0SIA zzp RECTIFIERD
consult files. No long waiting, saves time with 7470 3¢p 74176 131p | 3140 BIMOS/FET Input 8 pin DIL 108p 2N2006/ A zzD B Y100 %

long-distance calls. On/Oft switch, volume. Direct 1412 32p 74177 130p § 3900 Quad. Op. Amp. 14 pln DIL  70p / P BYi27 "D

tape recording model at 81895 + VAT #1-36 7413 36p 74180 108p 2N20260%11p N0 'D

P. & P. 78p, 10-day price refund guarantee 7474 37p 74181 322p | LINEAR 1.Cs, ENGos "D Mt .p

NDON DIRECT SUPPLIES 7475 45p 74182 89p | AY-1-0212 Tone Gen. 16pin DIL 650p 4 P

160 KRREOTON HIGH BTREER. Lo(;g%s. W 416 37p 74185 148p | CA 3028A DI Cascade Amp. To 99 112p | 2N3034  85b | 1hdt04 1o

o 7480  54p 74190 155p | CA 3046 5 Transistor Array 14 pin DIL  85p § 55030 n: 1N4007 .:

7481 103p 74191 155p | CA 3048 Quad. Low Noise Amp. 250D { on3aa2  1s1p
7482 85p 74192 130p | CA 3053  Diff. Cascade Amp. TOS5/DIL 1sp IN3565 34p | 27 to 33V
7483 99p 74183 130p | CA 3080 Op Transconduct. Amp 8 DIL 97p P

w  1ilp
7484 103p 74194  78p | CA 3089E FM IF System 16 pin DIL 250p | 2N3102 14p | S00m

785 1200 74195 102p | CA 3000AQ FM Stereo Decoder QIL  so0p | 2NI703  14p (1A - 220
7486 36p 74196 108p | ICLB038BC VCO Fun. Gen. 14 pln DIL  650p 2N3705 “p Z54 140p

7489  340p 74197 108p § ICLBO3BCC VCO Fun.ken 14 pln DIL 370p | oN3T08 “p BRIDGE
SHORT-WAVE 7490 43p 74198 270p | LM3BON 2W Audio Amp 14 pln DIL  112p 2N3708 “p RECTIFIERS

KITS 7491 90p 74199 270p | LM3SIN  Stereo Pre Amp 14 pin DIL  190p | 505700 348 | A S0y 25

LM383N Aud Amp +3 Trs. Arr. 18 DIL 175D 2N3707 14p | 1A 100V 21:
C-MOS IC, M252 Rhythm Ken 16 pin DIL 2N3773  320p | 1A 400V 28p
4000 2p 4029 120p } MC1310 FM Stereo Decoder 14 pin DIL 1!09 2N3886 97p | 1A 600V 32p
WORLD-WIDE RECEPTION 4001  21p 4030  59p | MC1351P  Lim/Det. Audlo Preamp 104p | 203504 225 | 24 50V 4op

i m leR dRLiRRL s
P L] al O emao! []
4007 2ip 4045 150p | MC3340P Elac. Attenuator spln DIL  1aop | 3N3908  22p | 22 ¢P0N, 330

4009  €7p 4047  110p | MC3360P W Aud Amp 8 pin DIL 140p

011 2ip 4040 68p | MFC4000B 3W Audlo Amplifier PCB  90p [ 2N4%50 180} 32 800¥ T80
4012 22p 4050  50p | NE531V  HI S/ew Rate Opa 8 DIL 140p | onat2s  22p | 8A SOV 98p
4013 $Sp 4054  120p | NES40L Audlo Pwr. Driver TO89 140p | oN4t 28 22p | 6A 100V 104p
4015  90p 4055  120p | NE555V Timer 8 pin DIL 40p | oNgize  22p | 6A 400V 120p
4018 S4p 4056  145p | NES56 Dual 555 14 pin DIL 90p { JN4289 24p RIACS

4017 110p 4060 120p | NESSIB  PLL with AM Demod 425p

4018 120p 4069  40p | NESG2B  PLL with VCO 16 pin DIL  425p | 2N440% 34 | Are Vols
4019 50p 407 29p | NES6S PLL 14 pin DIL 2000 | oNg427  BTp | 6400  T08p
4020  120p 4072 29p | NES66V PLL Function Gen 8 pln DIL 200p | 5Neog9  34p | 6500 120p
4022 180p 4081  19p | NESSTV  PLL Tone Decoder 8 pin DiL 200p § oNsoos  sgp | 10400  130p
4023 2p 4082  29p | 2567 Dual 567 15 pin DIL 400p | oNssor  e2p 10500 150
4024 75p 4510 142p | SN72733  Video Amplifier 14 pin DIL  150p | oN5107  7op | 40430  130p
4025 21p 4511  160p | SN76003N Audio Pwr. Amp with HS 2750 | oNG247  200p | 40880 110
4026 200p 4516 140p | SN76013N  Audio Pwr Amp with HS 1750 § oNB254  140p | DIAC 2
4027 81p 4518 140p | SNT6023N Audlo Pwr Amp with HS  1T5p { oNe2e2 70 | BR10O  32p
4028 152p 4528 130p | SNT6033N Audlo Pwr.’Amp with HS z1sp

TAAG21A Aud. Amp. for TV QIL R THYRL

LOw PROFILE DIL TAAsSIB FM IF Amp Lim/Detector QIL mp S oy TgasToRS

SOCKETS BY TEXAS | TBA64IB Audlo Amp QIL 1A 400V TOS it

8 pin 12p, 14 pin 13p, | TBAB00 5W Audlo Amp QIL 126 ¥ e P
Famous for over 35 years for S8hort-Wave Equip- 16 pin 14p, 24 pin 40p | TBABIO TW Audio Amp QIL 140p ;: :%V STOLC!' HS :‘p
ment of quality. “H.A.C.'* were the Original VOL. REGS TBA820  2W Audio Amp QIL fo0p [ T2, 4008 To1 ﬁ uzp
suppliers of Short-Wave Receiver Kita for the FIXED—Plasti TDA2020 20W Audlo Amp QIL 405p astlc P
:mnteur constructor. Bpecial ofter ARS valves— WAl Ia;(lc 3 Termlnals | ZN414 TRF Radlo Recelver TO18 140p | 16A 600V Plasiic 260p
R 5

1977 “DX" RECEIVER e sos 1302 | oPTO-ELECTRONICS p P

Complete kit—Price £7-20 (incl. p. & p. & V.A.T.). 12V 7812 130p | PHOTO- LEDs )
Customer writes: “I think the performance is 15V 7815 130p | TRANSISTORS TIL209 Red 15p LP1186 MULLARD
astonishing for such an inexpensive and foolpreof 24V 7824 150p | OCPT0 80p  TIL211 Green 36p FM Tunerhead 950p
kit. I would wholeheartedly recommend this kit 1 Amp Negative OCPTY 140p  Til32 Infrared $1p
to anyone, however inexperienced. a8 an antldote 5V 7805 215p | 2N5T77 50p  MV5025 27p
to TV-itis, and as an entry Into a fascinating 12V 7912 215p | LORs 0-2 v DIGIT A/D CON-
hobby"". 15V 7915 215p | ORBI2 Isapnadiclio 18p ERTER MC14433P 24
This kit is ready to assemble and contains all 24V 7924 215p ORP61 Mp s’ﬁen §(2lp pin DIL £14-00 Data S50p
genulue short-wave components. drilled chassis, LM309K(TO3) 5V 1 Amp150p P ellow P +SAE
valve, fes and full instructions. Full range LM323K (TO3) 5V 3 Amp750p | SEVEN SEGMENT DISPLAYS
of other 8, W. kits, including the famous model TBA6258(T0O5)12V 0-5A 99p | 3015F  Minltron 0-3” 180p MEMORY IC
“K plus’’ (illustrated above). All orders despatched 7805 (TO3) 5V 1Amp 150p | DL704 Com. Cathode 0:3” 160p 2102-2 RAM : 279
within 7 days. 8end now for free descriptive DL707 Com. Anode 0-32 160p 2“2'2 RaM 470p
catalogue of kits and componenta. VARIABLE VOL. REG. DL747 Com. Anode 0-6 250p R03-2513 ROM 'WP
Send stamped envelope for details. 723 14 Pin DIL 45p | DRIVERS :75491 84p_ 75492 104p . L

B8 oo Nor 16, 10 Windmil Lane so.carae. TECHNOMATIC LTD.

etc. orders
Lewes Road, East Grinstead, Sussex 54 SANDHURST ROAD, LONDON, NWY

accepted
RHI9 3SN =8 <Tel. 01-204-4333. Telex 922800
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BOOKS for

Fectonics Enthusiosts

COMING SOON-Radio,
TV & Audio Technical
Reference Book - S.W,
Amos. The complete
reference book compiled
by 31 experts in all
aspects of radio, TV &
audio.

Spring 77. 1,200 pages

COMING SOON-—Begin-
ner’s Guide to Radio—
8th Edition - Gordon J. &
King. Completely up-
dated and rewritten it
surveys the whole field
of radio.

Summer 77. 260 pages

SPECIAL SERIES FEATURE

c/Vlaster Books

Authoritative yet easily understood by those with no
technical knowledge whatsoever, the texts are supple-
mented by many highly informative illustrations. Each
book is written by an expert in his own special field.

MASTER ELECTRONICS IN MUSIC

T.D. Towers

Contents: Creating Musical Sounds by Electricity. Making
Musical Instruments Louder. Musical Special Effects by
Electronics. Electronic Keyboard Instruments. Electric
Guitars. Magnetic Tape Music. The Robot Drummer.
Music Synthesisers. Music by Computer. Index.

130 pages. £2.50

MASTER Hi-FI INSTALLATION

Gordon J. King

Contents: How it Works. The Amplifier. Programme
Signal Sources. Importance of a Good F.M. Signal. The
Loudspeaker. Mono, Stereo & Quadrophonic Sound. Four-
channel Techniques. Room Effects. Best Use of Controls.
Terminology. Index.

150 pages. £2.50

MASTER STEREO CASSETTE RECORDING

I.R. Sinclair

Contents: Stereo Systems. Signal Sources. Controls and
Facilities. Making the Recording. Replaying and Monitor-
ing. Essential Maintenance. Aids to Better Recording.
Noise Reduction Systems. Cassette Recorder and Hi-Fi.
140 pages. £2.50

STANDARD WORKS

FOUNDATIONS OF WIRELESS AND ELECTRONICS
9th Edition. M.G. Scroggie. 552 pages. £3.76

RADIO VALVE AND SEMICONDUCTOR DATA
10th Edition, A.M. Ball. 240 pages. £2.00

e Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH
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INEWMART for2n deds.

Stockists of: Amstrad: Teleton- Akai-Sansui- Wharfedale
Pioneer * Rotel * Garrard - Connoisseur

BATTERY ELIMINATORSP&P 250 SPEAKERS P&P 70p

240v Input6, 7-5 or 9v EMI 13” x 8”, 8 ohm Plain £3-40
output at 300mA . .. £3-25 8” x 5” C.Mag. 5 watt,

12v d.c. input (specify output 6,7 5 3"3 or 15 ohm . . .. £2-35
R 4

W e [ 1
8”8 Dual aa .. a

CARTRIOGES & STYLI D-D 10" g‘f:;?c :g cone 22::

P&P 25p & RPL Richard Allen 30w 12” 8or15

A GP91/3CS Cart.  Styli ohm .. . £12-20
cos
(ster. comp, £1-60 £1-20 MICROPHONES P&P 450

UD 130 50K/600 ohm
GP93/t °’95“ uni-dir. bali metat . £7-90
ster. cryst £2:00 £1-20 Condenser Mic. 600 chm ECM77
o lonsell o 8D omni-dir .. £10-50
ster. ceram. o g ;

GP10Y cryst comp  £1-p0  —  Cissefte Stick M Mic. ‘”'"‘ G

GP104 ster. ceram £2:60 £1-20 Cass. Stick Mlc. with o

Bi?y;(ts'\:o‘:;g(sH £1-T5 £1-20 R. Control (Philips type) .. £1-93

SXSMtor SX6H 225 £12 CASSETTES coo C;OP&PC?I?(I
cryst. ster. . -20 q . "

SC5M ster, ceram. £2.75 €1-20  LowiNoise  £0-31 £9-43 £97

S maEs e Memor fout 138 £130
g'sl’ogHCIG (Diam.) ‘g:g g ;g CasseI: Head Cleaner 9 £;-55

. i ' Bib Head Cleaner De-

Audio Technica ATS5 £2:25 —

Goldring G850 £3-50 £1-75 magnetiser .. = .. £1-99
G800 £5-25 £1-75 RECORO OECKS P&P £1-35
G80oH £5-25 £1-75 GARRARD SP25 Mk IV .. £20:70
GBOOE £9:06 £3°50 GARRARD SP25 Mk I1V/G800

Shure Camldges & Styl! with Plinth & Cover .. £33-20
M44G/ 24C £1-70 £6-20 BSR MP60 (P128R) .. .. £17-35

£9-20 £7-15 Pllnth & Cover for Gurrard
M7SED Type 2 £17-15 £12-65 BS o 5 £4-95
M7SEJ Type 2 £14.30 £8-78 BD1 Klt <5 . £17-25

M.O. prices only. VAT inc. Subject to Availability & manufs. increase. Send
30p 1or Catatogue. Barclay/Access.

Callers Welcome at Manchester 30-32 Shudehill Tel. 061-832 7710. Leeds 4 New
Market St. Tel. 0532 42708. leerpool 15 Whitechapel. Tel. 051-236 0738

MART Mail Order Dopipwls
NE ECTRONICS

J. BIRKETT

Eccles, Manchester.
Tel 061-789 5268

Radio Component Suppliers
25 The Strait, Lincoln LN2 1JF  Tel: 20767

50 mm SLIDER POTS 50K Log or 100K Lin. Both 25p each or é6for £1.
SUB-MINIATURE LOUDSPEAKERS 8 ohm Dia. |}” at 75p each.
600 MHz TRANSISTOR TYPE BF 224 at 10 for 57p.

30 S.:(YISTALS 10XA} Type Assorted between 5100 to 7900 KHz
for £1-10.

PLAOSIT"G:OBRANDED TO92 TRANSISTORS like BC 108, BC 212
at 10 for

60 ASSORTED WIRE WOUND RESISTORS 1 to 10 Watt for $7p
150 uf. 35v.w. TUBULAR TANTALUM CAPACITOR size ¥ X
#" at 6 for 57p.

12 MICRO SWITCHES Assorted for 57p.

50 BC 107-8-9 TRANSISTORS Untested for 57p.

?. GSI:,II DUAL TRANSISTORS in 8 Lead TO5 Can Untested 4 pair
or

TEXAS R.F. PNP TRANSISTORS TYPE 2G106 at 20 for 57p.
1000uf 40v.w. ELECTROLYTICS size 14 X 4" at 3 for 35p.

TEXAS 800 Volt PLASTIC TO3 NPN 2 Amp TRANSISTORS

@ 50p
.S"IAASSJD LIMITING I.F. AMPLIFIER FM DETECTOR Untested
or

TBA IZOS 14 Pin DIL LIMITING t.F. AMPLIFIER FM DETEC-
TOR Untested 6 for 60p.

CRYSTALS 5 MHz 10X type @ 50p, 600 KHz 10XA} @ 50p.

20 ASSORTED SILICON PHOTO and PHOTO DARLING-
TONS Untested @ £1.

10,000uf 16v.w. ELECTROLYTICS size 33" X ITI;” @ 15p, 4 for 50p.
MORSE OSCILLATOR I.C. with data @ 25
6 to | FRICTION SLOW MOTION DRIVES @ 55p each.
1000pf 500v. DISC CERAMICS at 20p doz.

20 ASSORTED VARI-CAP DIODES Untested @ 45p.

-0005uf 75 K.v.w. VISCONEL CAPACITORS @ 50p each.

T0h39 5 WATT NPN DARLINGTON TRANSISTORS @ 20p
eac

DIVIDE BY 2 300 MHz COUNTERS with data @ 80p each.
ELECTROLYTIC CAPACITORS 47uf 450v.w., size 34" X I”7 @
20p, 75+75uf 450v.w. size 31" X 1{” @ 50p, 1700+ 1100uf 100v.w.
size 3} x 1§ @ 65p, 3300uf 16v.w. size 2 X §” @ 25p, 4700uf 16v.w,
size 2" X 17 @ 25p, 7500+ 7500uf 16v.w. size 31" x 11" @ 55p.

10 ASSORTED MULTI-TURN TRIMPOTS for 60p.
SOLAR CELLS 0-5 Yolt 5 mA at 35p.
Please add 20p. for post and packing on ‘UK orders under £2. Overseas
orders at cost.
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.‘ 240v-50Hz from your 12v car battery 20 + 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM

W 25 watt-£4-75 300 watt (12v)-£33.08 less than 0-019% 100Hz-10kHz. Frequency  Complete kit of parts for this proven

| ey 0 watt 240)-£39°03  rosponse + 1dB 20 Hz to 20kHz. Hum level  ang tested system £10-45 inc. VAT

watt-£12-03 500 watt (24v)-£48-18 : T | 6681

- 150 watt-£21-27 1 Kw (50v)-£127 00 virtually nil with volume full on. Ready built with only two connec-

3°°W:“(2“""£2°"5 ’l'szwf(”‘"g‘f““; This is a power amplifier of superb quality tions to alter £13-75 inc. VAT.
i e A N Q .

B s I matol cane and renay  INcOrporating the very latest design features. ~ Thousands have used this system

B for use. Price list sent on recelpt of s.a.e.  Professional hi-fi enthusiasts have classed it  both home and abroad. Consider
Prices Include p. and p. as fantastic and real value for money. The these advantages—more power,

n P.W. AUTOMATIC EMERGENCY CCT incorporates a low flux transformer and  faster acceleration, fuel economy,

[ ] SUPPLY inputs for disc, tape, tuner, etc. excellent cold starting, smoother

B Caer charaer n event of bower e COMplete kit of parts including slim line  running, no contact breaker burn.

@ svitches over automatically trom battery  bookend case, silk screened front panel and Ing. Also ke&au? ) G G
charging to inverter operation. Cct. as knobs £48-60 inc. VAT and p. & p. energy spar e ue' l:nlx uf o
appeared in Dec. 72 P.W. Complete kit of A be made weaker giving further

o parts (excluding meter) £24-50 plus £1-70p.0. T he bookend case, I.C's and semiconductors, AT e Iomer () el

L] P.C. board, Transformer, etc. may be o f hen built 5 minut

DIGITAL WATCH hased separately if desired. Send S.A.E Fitting time when bui minutes

M FOUR FUNCTION DIGITAL WATCH RS sep ol : “AB approx. Please state whether

@ FOR ONLY £16 with 1 Year Guarantee for further information. positive or negative earth.

HOURS . MINS. . SECONDS . DATE P.E. ORION TUNER UNIT

W American Design. UK Manufacture.  pARTS MAY BE PURCHASED AS FULL KIT OR  TRADE and EXPORT ENQUIRIES

- TR NS EORIME RSTE N DICOIS SEPARATE ITEMS. SEND S.A.E. FOR DETAILS. WELCOMED ON ALL PRODUCTS

| Both high volume and small order capacity ~ N.B.—~DELIVERIES ON ALL ITEMS MAY TAKE UP TO ASTRO ELECTRONICS

n available. 28 DAYS. DEPENDING ON AVAILABILITY AND DEMAND. Springbank Road, West Park
Special offer. Miniature mains transformer CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS CHESTERFIELD. 31475

W 5-0-6v-6vA. 85p + 10p p. & p CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES .

ENEEENE ESEEEN

Ez4o 0-60|PCLSOS) (QQVOS. |UBLI 1.00(Z900T 1. SO[SV4G OSIBAXSGT | GUAWAL 51 6Xa 045
EZ4al 075 40A 14-00| UBL21 0-75[tA3  0-60]5Y3GT 0-65 100605 073| exsc_o.43| Please add
€280 0.30 |PFL2000 70 QVO03- UCC8s 0-50|1L4  0-30§5Z3  1-00{6B7  0-75|6J5GT 0-55 | 6X5GT 0-55 0
EZs1 0-35 |PL36 060; 12 1-60|UCF80 0-80|IR5  0-55|5Z4G_ 0-70|6BA6 0-40[6J5  0-35| 6Y6G 0-85 127/ VAT
GYs501 0-75 |PL81  0-55|R19  0-80| UCH42 0-80|1S4  0-40{524GT 0-75)6BE6 045|647 070|624 0-85 o
G232 065 Ft82 0-50 5104/ UCHL:; 0-50 :15_5 0-40 gAg; g-gg gg‘(j;ése :)'00 gyg_r 8-:3 6-30L2 0-90] THE VALVE WITH A
. . . 83 050 2-50{ UCL82 0-45[1T4  0-40]6A - -75 [ 6K6 . 7 0
AR L BIECHE San|gz3 280 prgs 050 sc1/ UCL8S 0.70((X2B 080 6AHG 0-75|6BQTA 060 |6K7 . 0-55| 108 o 5y GUARANTEE
‘ARP3 0-60| EGL83 1-20 PL504 0-85 4-00[UF41 0-75/2X2  0-80|6AKS 0-45|6BR7 2-30|6K7G_0-35|9D2  0-60| 30015 1-00 61468 4-20
ATP4 0-50| ECL86 0-55|<T66 4:00 1pisog o-95 sc1/ UF80 0-40{2D21 0-55|6AKS8 0:40|6BWE 1:30 |6K8GT 0-55| 9D6  0-75| 30017 1.00|6360  1.80
12H  3-00| EF36  0.75| K788 500 |pis5og 1-35 4-00)UF85  0-50{2K25 9-00|6ALS 0-30|6BW7 1:00|L6LM_1-90| 1 'ea gq.00]| 30P12 1.00]8020 550
D AF96 0.60| EF37A 1.80|MH4 1:00 | P82 2-00) SPel 0 03| UFss 0.30|3A4 o eof BALIWS 65)6C4  0-40|6L6GT 0-60 | 355 10700) 30044 10018020 o0
DET2212-85EF39  1.00|ML6 100 |[PY33 060 TT21 6-50| UL41 0-75|3E20 5-50(6AMS5 1-60/6C6  0-55{6L7 ~ 0-65(1540: 0'30| 30EL1, 19010008 558
DF9 0-60{EF40 0-70/OA2 045 |PY80 060{U25 1.00/ULB4 0-50|3D6 0-40(6AMS 0-65(6CB6 0-50[6SA7 0-55[ 15733 072 [ 300013 174019008 828
DK96 0-80| EF41 0.75|/|OB2  0-45 | PY81/ U26  0-85]UY41 0-55:354  0-50|6AN8 085|6CH6 3-00|6SG7 0 50 04 0-40
o 5 . . o .60 | 12AT7 0-45] 35L6GT 0-80 | 90
Dlo? 0.500EF80  ©0.33| PABCEO 800 0-55U27  1-00jUY85 ©0-50[3v4  0-85|6AQ5 0-50{6CL6 0-75|6SJ7 0-60 oo
DL96 ©.70|EF83 1-50 .40 [PY82 0-45/Utot 075/ VR105/ 5B/ 6AQ5W  16D6  0-50|6SJ7GTo0-50| 12AU7 0-40| 35W4 0-60
DY86/ EF85 045|PC86 0.65 |PY83 050/U80I 0-80) 30 0-50|254M 5-50 0-85/6EA8  0-80 |6SK7 _ 0-60 | 12AVE 070 3524GT0- 7 C.R
87 0-45|EF86  0-45| PCas 0-65 |PY88 0-50| UABCBO | VRis0/ 5B/ 6AS6 0-80{6F7  1-10|6SLIGT 12AX7 0-40150C5 0701~y gp o
DYB02 0-45| EF89  ©0-33|pCo2 0.63 | PY500 110 0-50| 30 0-50{255M 5-50|6AT6 0-656F8G 0-75 055 | 12BA6 0-50 | S0C06G 120}, AR,
E88CC/ EF91 065 PY800 0-60] UAF42 0-75| X61M 1:-50}5B/ 16AU6 0-40|6F12 0-65{6SN7GT 12BEs 060 1-00 DG13,2
01 1-30]EFo2  0.73| BG290 960 [pyaor o0-55| UBC41 0-60{ X66  0-75|258M 5-50)6AV6 0-50{6F17 100 .55 | 12BH7 0-60 et o8 o0
E180CCY-30| EFo5  0.45 | BCE8¢ 943 [QQvos- | UBFBO 0-50| Z800U 3-00| 5R4GY 1-10j6AX4GT  |6F33 4-20|65Q7 0-65{12C8 0-55| 76 0-80 MW13-35
E182CC | EF183 0-40 Eggggg:‘; 10 1-60l UBF89 0-50) Z801U 3:5015U4G 060 0-80l6H6  045/6V6GT 0 60| 1261 4-25 O
-50| EF184 040 ’ = ' . VCR139A
. . PcCi18o Please write or phone for current price of any 12K7GT 85A2 0-75
EB10F 600/ EF804 2-00 : 100
EAS0 0-45[EFL200 0-75 | bepgr 3153 TRANSISTORS (i transistors, diodes shown below. oxset” 0| 153A/B2 S0 s8R 8- %
EABC80 [EH90 0-60 EEFE0 040 [ Aazr2- AF118 BC172 CRS3/40  (0OC29 0C206 2N4058 0.70| 305  18-00 | 5FP7 10-00
0401EL32  0-60 ( LCTEE 20 BAV10 | AF124 BC172A | CRS25/025 |OC35 ZRi1 2N4061 12Q76T 507 o.70/88  9-00
EAF42 0-70[EL34  0-70| DAL 1102 | ACT13 AF125 BC212A | GET115 0C36 ZR24 2N4172 050|813 6 5088 900
Egsgas 9:30]EL3s  0-60| pcLoce AC126 AF126 Bg;g& GET1l 88:2 2R 2N5205 1257 0-55 [ 8298 50| €V, o
0 | AC127 AF127 B 66 4 4 3 : : .
EBCAT 0-75(EL4T  0-80[ 0,0 0% |'aCr28 AF139 BCY2  |NkT222  |0Ces 2N525 3N128 e S| EER OF
EBFB0 0-45|EL81 060 AC176 AF178 BF115 NKT304  [OCT70 2N596 3N154 15947 oa0] oot S uispeciaL
EBF83 0.45|ELs2 060 o0 090 | ACY17 AF186 BF167 NKT404 |OC73 2N708 3N159 155 1| S¥|vaLves
EBFeo 0-4ofELa4 0.35{PCFO0T | Acyis AF239 BF173 0AS 0Ci5 2N918 SX754 19AQ5 0.75| 056 0.50 | BR189
Ecs2 0 40ELB6 050|005 [ ACYI9 AFZ12 BF185 0A47 oC78 2N1305 25303 B R 25000
ECC81 0-45|EL90  0-50 | PCF802 | 'acyoo ASY26 BFY51 0AT0 0C78D 2N1307 T12082 19G3 1000 Tozs 9.9 | Ms03-2342
ECC82 0-40[ ELOT  1:60 O ACY39 ASY27 BFY52 0AT ocst 2N1309 40235 1966 6-00 65-00
ECC83 0-40| EL9s  0.70 [ PCF8O5 ACY40 ASY28 BSY27 0A73 0C82 2N2062 40250 19H5 17-00| 2051  1-00} k3p1 700
ECC84 0-35[ ELS04 0-80( 110 AB149 BC107 BSY38 0ATe 0C82DM | 2N241 40251 20P3  0-60[5763 1:60 KRN2A
ECC85 0-45| EL821 3-00 | PCF806 ADI161 BC108 BSY9SA | OA9l 0C83 2N2989 IN23A oP4  1-10/5933  3-00
EE€C86 1-25/EM31  0-75 085 | AD162 BC109 BY100 0A200 0C83B 2N3053 IN25 59L6GT0.801 6057 085|725 29. o0
ECC88 0-55{EM80 0-55 | PCF808 ADZi1 BC113 BYZ16 0A202 0C139 2N3054 IN3BA 30C15 1:00| 6060  0-85|24/52A
ECCigo |EM81 060,00 190 | ADZ1p BC116 CRS1/20 |0AZ200 [OCt140 2N3055 IN43 3017 110} 6064 085 75-00
-80] EMa4  0-do [ PCH200 1 A Fyyq BC118 CRS1/30  |0C22 0C170 2N3301 IN70 30C18 110| 6065 1-20) CV2339
ECFB0 0-45/EMS7 1-00 0| AF115 BC136 CRS3/10 | 0C25 0cC172 2N3730 IN677 30F5  1-00| 6067 1-00 4500
ECF82 0-45(EYS51 0-45|PCLB1 0:60 |, pyqp BC137 RS3/20 [0C26 €200 2N3819 IN4143 30FL12 1-20| 6080  3-50 | CV5228
ng{zmo-;s E;mmows ;gtﬂag g'_ll: AF117 BC148A CRs3/30  loC28 0C204 2N4038 IN4785 30FL14 1-00/ 6146 380 17-50
42 0-85| EY86 ) MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME.
ECH81 0-45 0-50|PCL84 0-50 ANy OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. VALVES AND TRANSISTORS
ECHa4 0-50EY88 0507 PCL86 060 UK Postage £1.£2 20p. £2-£3 30p, £3-£5 40p. Over £5 free. Telephone Gty (7 Ee
ra ) v - B
trade and export 743 0899.
A lot of these valves are imported and VIDECON TEST EQUIPMENT jace anc exp
prices vary for each delivery, so we TUBE LARGE SELECTION COLOMOR (EL}(ESJRLOONNISS}‘IL\;\I’-1D'L’
e CRLIoh Rt olichano cliplices [ el PLUBICON TUBES a0 1 3085 .
for_new stock when unavoldable. £20 ' Type XO 1071 Mullard £150  Closed Saturdays.
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SMALL ADS  |Fosssiaemsens

The prepaid rate for classified advertisements is 17 :D- t"\:\f:;:;m:r;t: a;em;ccﬂﬁu:' “.‘.?:'::
pence per word_(m_lmmum 1 2 words), box nu['nber advertisement vate‘::‘;rd an?i :n t‘:\s ecxpv:::
40p extra. Semi-display setting £14.00 per single understanding  that  the  Advertiser
column inch (2.5cm). All cheques, postal orders that the advertise does not
etc., to be made payable to Practical Wireless and e
crossed “‘Lloyds Bank Ltd". Treasury notes should [ Advertising Practice.

always be sent registered post. Advertisements, 2. The publishers reserve the right to
together with remittance, should be sent to the | e vt an svertisofant.
Classified Advertisement Manager, Practical | Publishers shall not be liable for clarical
Wireless, Room 2337, IPC Magazines Limited, of printers’ errors or their consequences.
King's Reach Tower, Stamford St., London,

SE19LS. (Telephone 01-261 5846).

SEMICONDUCTORS:— IN914E 3p each, BRAND NEW COMPONENTS. 0-33W
£1-80/100, £13/1,000 800v 1 amp 5% Hi-Stability E12 series 4-70—I1M.
(1IN4006 equiv.) 5p each, £4/100, £35/ Any selection 0-9p each. 0-8p 100+,
1,000. Zeners:— 2-2-36v Sp each £4/ 0-75g 1,000+ . BC107/8/9 and BC147/8/9
100 (no mix), £4-50/100 (mix). G.P. all 8p ‘each.” Send SAE for our com-
O s F10/ 1000, OAD0/91 2bc G sach 23100, | biices. B &P Tapr CCN stevenson
; . o X etc 4p each, . prices, p. C. N. Stevenson
iy GG, G (SEtiGd GOt Ltd Oty. Branded Transistors:— BC212L | (PW) 304 Avery Hill Road, London
A} Th h . f d 9p each, ZT 212 10p each, 2N2955 £1 SE9 2JN.
(A) re;\:lr:?nuent:ave clearly stated your eacﬁ' mczsos“'rﬁ)_w .each, 2N3716 £1-50
. each, 11 ermistor 20p each, 10
(B) That you have enclosed the right for £1:50. S.AE. for lists. PP 20p. CARBON FILM_ RESISTORS. 0-33W
remittance. Bale Electronics, ‘“Nanock,” Dalton, 5% Hi-stability E12 series 4-7Q-1M. Any
(C) That your name and address is written Lockerbie, Dumfriesshire. seoleé:non 0'!1[) each, 0-8p 100+ 0- 759
in block capitals, and 1,000 +. Inclusive prices. 5
i ) N. Stevenson (PW), 304 Avery Hill
(D) I::;‘Zf;t:’rv:rttti::rls correctly addressed Road, London SE9 2JN.
Thisdwill a:‘:ist adverti:ersh i?‘ processing Precision Polycarbonate Capacitors
and despatching orders with the minimum All High Stability —extremely Low Lnkue
of delay. 440V ACBARGE 83V DC RANGE TOUCH CONTROLLED
Valus on- ce e +1% 2% 8%
(;.ﬂ‘)I sions (mm) each 0-:)1“-;5 );1 g; 75p 50; LlGHTl NG KlTS
L D 0-22-0-47 $1-82 77p 81y These KiTS replace conventional light switches
Receivers and C T | HmE BT |t o oa | | e RS ey
N 1042, & Ou. q » 0p required. Insulate ouchplates. All with eas:
ecelvers-an Omponen s 0-22uF 33 16  86p |1.5uF 2174 2116 67p to_follow Instructions. P v
0-25uF 33 16  92p|2.9,F 4198 2138 76p NEW! TSD300K—TOUCHSWITCH and DIMMER
vl B g amlodr Rihe o || e ol mope sl
" B i 3 () rightness controlie y smal Nol
BRAND NEW COMPONENTS BY RETURN. osur 33 1o me[sien g 40 O Plip
Elocmﬂy!lcclplcltonilv.uv 30V 047,10, oour G810 S%liour 2408 4388 g201 TSI0K-_TOUCHSWITCH. TWO  touchplates
! . . Q an —
foﬁ—"lp (wv—Opg 220 8p '(5;vi op)(a%-q L-6uF 608 204 8184 |10uF 4714 2476 4288 TSA300K—AUTOMATIC. ONE touch plate. Light
(50V—18p) 1000/16V—15p, 1000/25V—18p. 1000 2.0uF  50-8 25-4 #1-95 | 22uF £0-66 26-44 £3-90 turns off after preset delay £3- 1.
50V—22p. ) 3.‘}:'52’2‘%3,?%.‘3 ::{_‘E{,?:;‘;?:Y;“r:,, e rle LD300K_LIGHTDIMMER KIT_£2-45. \
15V/28V or 36V 10-0uF at 16V/20V or 25V; 22-0uF st CMOS (Motorola)
2 @ 35V, 4 7/25V—“P 8V/10V or 18V; 33-00uF at 6V or 10V; 47-0uF at 3V or 4 1
‘°/'*'~"V—‘°P 22/‘°V ‘7/°V & 100/3v—15 avl; 100-0uF at BV. Ali at 12p> each, 10 for 8110°, 80 o 1::’, i ::: :&g 132
Muliard miniature ceramic E12 urln 2/ 3V, for £5°, 100 for £9°, 4002 18p 4018 Sip 4077 45p
I e e Botorrae ey | SBearzp1oL 18p | ans0ss  sop W0h i dom  1n se  sep
Vi al . 1 D D 5 P 0! P P
e EE G ',':,ﬂ:',';ﬁ;_qmp._ *BCl14  18p | *BC218/21SL 11p | OC44/45  80p 4012 17p 4025 1Ip 4566 155p
—2p. ; *BC147/8/9 10p *BC214/214L 11p | OCT1/2 20p
P Bo15s O | SBFabers 18y | NEsEs Timer 81y TRIACS 400V T0220 NESS5 8 pin DIL  38p
Polyttynn. E12 series 83V horizontal mount- .1;01“/7/5/9 lﬁp BFY80/1/2 £0p 74lcsp|n D“”, Case Isolated TAB 741 8 pin DIL 24p
ing. 10pf to 1000pf—3p 1200pf. to 10000pf.—4p BCI82/182L 11p | AF178 40p | ZN414 2118 %-lSA ::)p 8'5A 85p gz%; (PUT) ;:D
M gt gy sesismgutgo o | | B E| s, | emiannn || SR :
series, 0-01 to p.0-15, 0- 33,0-47— . 1 D » - ANTITY DISCOUNTS ON REQUEST.
8p. 0-68—11p. 1-0—13p. 1-5—20p. 2-2—22p. IPNooplgLsAnGDfIODAEB"%TQtu g‘l;.’ 10;5‘844:1?- 1113 :Or :&' ggD 8% VATDplus 25p P&P. Mail gnﬁa‘vjoﬁly to:
p 6 for 46p, 14 tor 90p: p, 11 for 50p;
“&1‘.’&32?&[’:;':' e 'o'g“_c::,":,".')':":)"& 26 for £1-00, IN4148 Bp, 6 for 7p, 12 for 48p; IN400L T. K. ELECTRONICS (PW)
—4ip. Bip; 002 6p; 003 8¢p; 004 7p; 005 7ip; 006 Bp; 007 Bip 108 Studiey Grange Road, London, W7 2LX
. LOW PRICE ZENER DIODES—400mW, Toi. 5% at
g.':‘,:::“’;“,';"'z“x LD '(:")i.;' 5% BmA. 8V; 3VS; 8V6; 4V7; BV1; 5V8; 6V2; 6V8: TVO;
MQ)—1p. Metal Film 0-125W, 0 25W & 0-5W 8V2; 9V1; 10V; 11V; 12V; 18V; 13-6V; 16V; 16V; 18V,
100 to  2M2G.—13p. Metal Fllm 1W270 tfo 20V 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 83p, COMMUNICATIONS RECEIVER
10MQ.—2p ea - 10 lorbu».l M:i )h:r ’2&136 BPECIAL OFFER: 100 Zeners modules. Small superhet circuit boards
may be mixed) tor $6-00. requiring only controls and tuned
R ML D e RESUTORS Wich stabllty, lov nolee strbon @i $% | circuits, 9 volt. Mosfet mixer, IC_IF,
Fuses 20mm. glass. 11” glass & 1” ceramic. 2}p. 3200 ALL st 1p* each. 8p° for 10 of any one value BFO, PROD. Det. Excellent AM/CW/
c%’l" 10p. (Froe over £4:00) Prices Inclusive of 70p* for 100 of any one value, BPECIAL PACK; 10 of SSB results reported by delighted
o each value 2202 to 2:2M 02 (730 resistors) £5°. users. SAE details. PR Golledge Elec-
THE C. R. SUPPLY CO ' SILICON PLASTIC RECTIFIERS—1-5 amp, wire-ended tronics, Millend, Stonehouse, Glos.
- R - DO27: 100 P.I.V. 7p (4 for £6p): 400 P.LV. 8p (4 for 30p).
! 127, Chesterfield Rd., Sheffield $8. :«%’32; RECTIFIERS—2} amp: 200V 40p; 350V 45p;
D-
SBUBMINIATURE VERTICAL PRESETS0-1W only:
VHF pocket portable radio tuning 108 | All at bp® esch; 50 100; 220; 470: 680 obm; Ik; s AMPLIFIERS, NEW, Boxed, Guaranteed,
to 136 MHz. g’ery sensitive. Easily ad. 3:175 05k8 10k; 15k; 22k; 47k; 100k; 320k; 880k; 1M working 1 watt audio.
justed to tune 144 MHz band. £16-50 PLEABE ADD 20p POST AND PACKING ON ALL AMPLIFIER PANELS with 2 speed motor con-
(inc post & VAT). Romak Ltd, Dept ORDERS. EXPORT—ADD COBT OF 8EA/ATRMAIL, troller incorporated. Uses IC Type LM38ON and
PW, 10 Hibel Road, Macclesfield, Add 8% VAT to all ;&el"‘ll except those marked with * runs from 8 volt P/Supply. Only £1-00 each inc.
Cheshire. L e v VAT/P & P etc. Drawings + IC Data add extra
Wholesale price lists avallablie to bons fide companies. 80p to order from:—

SOWTER TYPE 3678 MARCO TRADING (Dept. P4), INDUSTRIAL RF SERVICES, 51 Deptford
MULTITAP MICROPHONE TRANSFORMER The 014 School, Edstaston, We(m. Biroplhs)re. Broadway, London SE8 4PH. Phone 692-4284.
Primary windings for 800 ohm. 200 ohm and 60 Tel: Whixall 464/465 (S8TD 094 872)
ohm with Secondary loadings from 2K ohm to 10 K (Proprs. Minicost Trading Ltd.)

e K oo wel firaned Mumetel box.
o z. Contalned In wel nisl umetal box, 0 . . .
33mm dlameter by 22mm high, with colour coded LED’s. Mixed bags of 4 different sizes
end Iendl Iow distortion. tllveré(:mall quantl- and 4 different colours. 50 at £5-25,
1F|L.J‘L)L AlLs 6nlgEHLYEc0MP TITIVE PRICE CONTROL Knobs. Black, slightly im- 100 at £9-25 including VAT and post
[ 8 .SOW TD., D.dhllll Placl.lplwlch i’erfed 5 for 50p P&P 15p. V. Laight, and packing. CWO, Michael Williams
P4 up -r.l.phon. 0473 Alexandra Road, Thames Ditton, Electronics, 47 Vicarage Avenue,
Surrey, Cheadle Hulme, Cheshire SK8 7JP.
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RESISTORS: AEL2 Type Carbon Film
High Stab. 5% E12 Range. Sold in
units of 10. 174W (4E7 to 2M2) 8p per
10. 1/2W (10E to 10M) 9p per 10. Also
Transistors BC108/9 75p per 10. LEDs
TIL/FVL 117 Red 12p, Grn & Yell, 20p
SAE for more details to C.W. Elec-
tronics, Dept. PW, 10 Kingsley Path,
Britwell Estate, Slough, Berkshire.
:(J‘(-)l- VAT at High Rate 12'; % & postage
p).

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 RAD!O (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN West Wittering
2023 (STD Code 024366)

SUPERSCOOP. Fully marked brand
new semiconductors and goodies at
bargain prices. Send SAE for details
and prices. Dalesound, 15 Balcombe
Road, Horley, Surrey RH6 TJR.

Service Sheets

e R T F TR S ® Ema o miam—d oo
SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radios, Racovd Players and Tape Reacorders 75p.

Please send large S

8.R.C. PYE

We can tupply manuals tor most makes of Colour Televlllon Recleveu by return of post
ECKO PHILIPS ITT/KB SONY G.E.C. H
FERGUSON H.M.V, MARCONI AND MANY

ITACHt BAIRD ULTRA INVICTA
MORE

] for a prompt reply.

Let us quote you. Pleasesenda S

Also compvehenslve T.V. repair mnnuals by J. M., Court. S A E, for details.
TECHNICAL INFORMATION SERVICE
10 DRVDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL OROER ONLY

o

SERVICE SHEETS, radio, TV etc.

LARGE SU PPL|ER 10,000 models. Catalogue 24p, plus SAE
OF with orders, enquiries.

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS, TUNER SHEETS)

ALL AT 75p EACH (Except colour) & CAR RADIOS

Please state if Circuit will do Hf Service Sheet not
in stock.

" PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS
Otherwise cannot be attended to

(Uncrossed P.O s please, original
returned If gervice shests nol evallable.}

PLEASE NOTE
Wa operate @ "'by return of post” sarvice. Any
clalme tor non-dellvery ehould be made within
T-daye of posting your order.

elray, 154
Brook Street, Preston PRI 7THP.

BELLS'S TELEVISION SERVICES For
Service Sheets on Radio, TV, etc., 75p
plus S.A.E. Colour TV Service Manuals
on request. S.A.E., with enquiries to
B.T.S., 190 Kings Road, Harrogate, N.
Yorkshire. Tel: 10423) 55885.

Electrical

STYLI, CARTRIDGES & AUDIO LEADS
etc. For the best at keenest prices send
S.A.E. for free illustrated list to:
Felstead Electronics (PW), Longley
l;é?e Gatley, Cheadle, Cheshire. SK8

For Sale

NEW ISSUES of “Practical Wireless”
available from April 1974 edition up
to date. Price 55p each:— Bell's Tele-
vigion Services, 190 Kings Road, Harro-
gate, N. Yorkshire. Tel (0423) 55885.

SCOTT ALLWAVE. Collectors item.
Tuner Chassis only, in working order.
With original manual. Serial 525.
CIRCA 1936. Offers: 0277 216175.

Wanted

WANTED NEW Valves, transistors.
1.Cs, amplifiers, receivers, televisions
(Anything Usefull) any quantity. Stan
Willets, 37 High Street, West Bromwich.
Tel: 021 553 0186.

WANTED—NEW VALVES, TRAN-
S u-+. o. sur PRICES, popular types.
Kensington Supplies (C), 367 Kensing-
ton Street, Bradford 8, Yorkshire.

Books and Publications

RADIO BOO0OK EEF!'UII:E

Tho Cathose Ray Osullo':ovo and s Use
15t & 2nd of T v & Substicutes (Set)
Rudio Receiver ‘Constr'n using ICs & Transiscors .
Radio Ant "book for Long Dist. Receptn . .
79 Eluctronic Novelty Cieeuies + -+ .+ o @«
Audio Enthusiasts Handbook .
The Complats Car Rudio Manual | |
Solid State Power Supply Handbook
ICy & Transitor Gadgew Conuteuction Handbook .
wits Equ .
Fanoal of Eisceronic Circuits for the Home . . . .
Electronic Gadgets &
PRICES INCL. PEP. SEND S.AE. FOR FULL L15T.

NOTE NEW ADDRESS

4 CHILCMESTER COEAT, WICKEAM AD. BECKENNAM KENT BES 3Y

SIMPLIFIED TV REPAIRS, Full repair
instructions individual British sets
£4-50, request free circuit diagram.
Stamp brings details unique TV
Publications (Ausepw) 76 Church
Street, Larkhall, Lanarkshire.

Ladders

LADDERS. Varnighed, 20ft 9in extd.
£25-33, Carr. £1:20. Leaflet. Also alloy
ext, up to 62);ft. The Ladder Centre
(WLS) Halesfield (1) Telford, Salop.
Tel: 586644. Callers welcome,
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C. CARANNA

71 BEAUFORT PARK
LONDON, N.W.11 8B X
Wa have the largest supplies o! Service
Sheets (strictly by return of post). Please
stats make and model number alternative,
Free TV tault tracing chart or TV llst on
request with order.
- Mali order or phone 01-458 4882
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE

SERVICE SHEETS, Radio, TV, etc.,
50p and s.a.e. Catdlogut, 20p and s.a.e.
HAMILTON RADIO, 47 Bohemia Road,
St. Leonards, Sussex.

Agents Wanted

MANUFACTURER AND EXPOR‘IER
Pacific Trading Co. P.O. Box 8173 Hong Kong

Aerials

Educational
GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater

Fleetwood FY78JZ.

TELEVISION

TRAINING

12 MONTHS' full-time course
in Radio & TV for beginners,
(GCE—or equivalent—in Maths,
and English).

26 WEEKS' full-time course in
Mono & Colour TV. (Basic
electronics knowledge essential).
13 WEEKS' full-time course in
Colour TV. (Mono TV knowledge
essential).

These courses incorporate a
high percentage of practical
fraining.

NEXT SESSION commences on
September 12th.

Prospectus from : London
Electronics College, Depart-
ment B6, 20 Penywern Road,
London SW5 9SU. Tel. 01-373
8721.

G2DYM AERIALS
TXers and S.W.L's.——Have a proper aerial
system, anu-TVI, ndividually designed,
purpose built for your particular interests,
QTH and Equipment by an ex-BBC Trans-
mitter and Aerial Engineer.

Deta:ls large S.A.E. and 3 Bip stomps.
LAMBDA ANTENNA STUD FARM
WHITEBALL, WELLINGTON,
SOMERSET

Miscellaneous

GOT YOURS YET?

LOW FREQUENCY CONVERTER,
100-600 KHz, 20 dB antenna tuner, feeds 3 5-4
MHz receiver £8-80

TUNABLE AUDIO NOTCH FILTER
frees OX from whistles and CW interferencs,
powers speaker £5 30

V LF TUNER,
antenna in—audio out, 10-150 KHz £! 70
Each kit includes ALL parts, coifs, 1§ ~ x §”

case, battery etc., mstvucllons poslage money
back assurance, so SENO TOOAY

CAMBRIDGE KITS
45(PT) Old School Lane, Milton,
Cambridge

STATIC RAMS TMS4033 Equiv 2102-2
(Faster) 450NS 1024x1 PW Video
writer MPUS £3:25 each 6 up £3-05
each includes data VAT, PP CWO, BSL
Associates, 2 Manor Park, Richmond,
Surrey.
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Miscellaneous (continued)

D BATTERIES

&E‘EH&}‘}S’?AB}‘%&N{E&% c, £1-29;, ‘C ENAMELLED COPPER WIRE ARMATURE & COIL WINDING
(HP11) £2-'38 D’ (HP2), £2-92. PPS, swg i 8oz 4oz 202 ENAMELLED COPPER WIRE
£4-98. Matchin, chargers, "respectively k] 240 2:20 o9 30 Only top quality materials supplied.
£4-48, £4-48 55 24, £5-24, £3-98, Ali gg'_gg ;:‘;' :9’: :g :: All orders dispatched within 24 hrs.
prices include VAT, Add 10% post and 3540 285 -8 104 TS TS 1iibjeeel i1b reel
package, SAE for full list, plus, if Inclusive of p&p and VAT, 20 to 20 et E1%a0
wanted, 50 for ‘Nickel Cadm um SAE brings Catalogue of copper and reslstance 30 to 34 £3-45 £1-90
Power’ booklet. Sandwell Plant Ltd., wires In all coverings. 35 to 40 £3-65 £2-10
1 Denholm Road, Sutton Coldfield, THE gglgu'rlazui W‘:RE Esc:g&Auv All prices are Inclusive of P, & P, In U.K.

ox 30, London PPER SUPPLIES, P ,
9w7§2t RMidlaads B7S 6PP. Tel: 021- 354 $ Reg. Office: 22 Coningsby Gardens, svcl,(hlna(on,"M::lclhtsstc:o;o. Ta't'l.:wo%::’“?%,lgl

MAGNETIC MICROPHONE SPEAKERS

A RO s seans e | || LOW COST — HIGH EFFICIENCY Musical
Miracles!

wa rugged—d.c. resistance 20 ohms.

iRl AUDIO osci5cr £22
40p ea. + 10p

6 for £2.20 + 20p P 5 P. OSCILLATOR

12 for £4-50 P & P fre

S.A.E. for list of many “sther items.
Trade enquitles welcome.

B.B. Supplies, 141 Shalmsford Street,
Nr. CAN#ERBURY Kent TT4 7QZ.

by Dewtron *

- -
RA"’JGEDI'SO{:'OIRKTQIO"OQOIWHI hOUgPOL{I‘:/ 9V Bulld your own synthesiser or musical effecta
sine/s ess than ng some of the huge range of DEWT!
SUPERB INSTRUMENTS CASES by bat:e:‘y Also available in Kit form at £17. x",dilegt Or build (uzgz or wgaa-wa.a at buﬁgel:
Bazelli, manufactured from heavy duty Add 8% VAT, P. & P. and ins, 75p. prices using special kits.
PVC faced steel. Hundreds of people Leaflet available, also F.M, Signal Generator,
and industrial users are choosing the Millivoltmeter, freq. meter, THD analyser, Send 25p for Catalogue from—
cases they require from t‘;‘:_lt‘ ‘;aSt P.S, Units, S.A.E. please for literature. D.E.W. Ltd., 254 Ringwood Road, Ferndown,
ices at a : .
e b Bramples: width.  depth, | | TELERADIO ELECTRONICS Dorset BHZS AR
height, 8in x 5in x 3in, £1- 70. 10in X 325 Fore Street, London, N9 OPE
6in x 3in £2-42. 10in x 8in x 3in £3-02. Tel. 01-807 3719
12in x 10in x 3in £3-96, 8in x 4in x 4in GORSE’S
£1-98. 10in x 6in x 4in £2-97. 12in x . MAIN STOCKISTS FOR
8in x 4in £3-96. 7in x 7in x Sin £2-91. ] GRUNDIG
8in x 10in x 6in £3:96. 12in x 8in x 7in CIRCO§OL. Solder-Through Coating Satelllt 2100, 21 Wave Band Radlo, TKS4T and
£4-40. 12in x 12in x 7in £4-84, Plus 85p prevents oxidation and fingerprint TK747 Stereo Tape Recorders, Radlos, Radlo/
carriage and 8% VAT. Over 400 models formation on prmted circuit boards C;;:::“ 32‘5030'5- Cassette Recorders, Micro-
to choose from. Prompt despatch. Free Greatly eases ‘soldering in’ com- Plonns wilts' (send 5.A.E.), phone or calt for full
literature (stamp would be appre- ponents by increasing “wetability”, detalls and prices.
ciated). Bazelli, Dept No. 25, St. Gives a lasting professional finish. 99p 42-44 CHURCH ST, 77 THE MALL
Wilfrid's, Foundry Lane, Halton, Lan- per pack/P&P 20p. Audio Services, BL,'NI:}‘“B::;N 'Brul'?'a‘ng
caster LA2 6LT. 13, Hale St, Warrington. WA2 7BU., Lk .

Computer parts for hobby,

QON/O experimental,educational

and professional use.

FRESH STOCKS OF THE POPULAR CLARE-PENDAR
ASCIl KEYBOARD TYPE KB6 NOW TO HAND

ASClI.Coded TTL ble 4-bank al ic keyboards with ROM
encoder chip, strobed output, two-key roliover and debounce. Standard 7-bit
ASCll code (no parity) Supplied complete w.:h circuit diagrams and code chart.
SPECIFICATION
Power Supply; +5VDC +/—5% 150mA; Slavpe +/-10% 10mA. Output
Logic Levels: Data Bits | through 7 Ov “Q" 45Y; 2-6v 1" 5-25V. Fan Out
One standard TTL load. Strobe: 2-6v **1”’ 5:25V; Ov *O'* 46V. Fan Out: 10 standard
TTL loads. Strobe signai delay 10 milliseconds nominal to allow data to stabilise
KB6: S6.station standard Teletype layout, AS RECOMMENDED FOR PRACTICAL
WIRELESS VIDEO-WRITER PRO|ECT Price £39-50 + £1 P&P + 8% VAT (send
€43-74). O AVAILABLE
SPECIAL LOW COST KEYBOARD
KBS: 3-bank alphanumeric Baudot-coded 36-station keyboard. TTL-compatible,
strobed output. Price £20-00, plus £1 P&P + 8%, VAT (send £22-68)

NEW ARRIVALS
FABULOUS NEW 96.STATION CRT DISPLAY KEYBOARDS. 8-bit A5CI!
code. upper and lower case output PLUS separate numeric pad. TTL Logic. Delayed
strobe signal and e ey rollover feacure, Mounted in atcractive box. overall di-
mensions 204 x 34", Price £65:00 + €3 carriage + 8% VAT (send £73-44).
BeBLbEn ST AioN KEYBOARD, brand new, upper and lower case
gutputs. Mounted on double PCB and set in auractive panel incorporating 5 indicator

s and on/off switch. Dimensions 15§ x 5§ X 2}". Price £19-50 + €2 P&P + 8%,
VAT (send £44-82). o svniabie AT only of the above model WITHOUT EN
CODING OR PANEL. Price €250 4 £( 50 P&P + 8%, VAT (send £28 6
18-KEY CALCULATOR KEYBOARDS (0-9. CK '+ x ). M:kelbreak
switches mounted on PCB. Overall dimensions 150 X 110 x 40mm. Price €4 plus
50p P&P + VAT (Send £4-86p).

JUST RECEIVED — SPECIAL PURCHASE OF
ATA DYNAMICS MODEL 390 TELETYPE
TERMINALS IN BRAND NEW CONDITION.
TERMINALS — LARGE STOCKS AVAILABLE. A5R33 Teletype from £
KSRI1 Teletype from £325 00. ASR35 Teletype from £750-00. 1BM731/0 Gol(bzll
Typewriter from £275-00.
SPECIAL OFFER

Cossor DIDS 401.2A Visual Display Units. 13 lines x 80 characters (84 X 44" screen
64 character repertoire with detachable ASCH kayboard (Control device required).
Bargain Price: (145:00. Also svailable Cossor DIDS 4 0224, as above but incor-

porating concrol logic. Price £295-0f
FOR 1BM 360 USERS, Sanders % Ot Display System consisting of six VDUs,
control unit and buffer cables and tech-

nical documentation. Price €2,750-00,
MINIATURE MATRIX PROGRAMME BOARDS: Brand new X-Y Matrix
boards, with Imm gracing. 3 X 10 positions (13 x 1) £4-00. P&P 40p.
o MAGNETIC TAPES. Manufacturers surplus stocks, brand new in original sealed

packing, 47 X' 240" £4100 per reel, P&P excra

on on NAB-cantre metal |” tape spools 10§” dia. in plastic canister. Min. order quantity
5for £6-25 + £2-50 PAP + 8%, VAT (Send £9-45).

L]
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PRINTED CIRGUITS
and HARDWARE

A UNIQUE OPPORTUNITY

We can show you how to earn a lot of money
working part or full time from home. We are the
ONLY company in the U.K. offering this unlque

SOUTHERN VALVE COMPANY

Upper Floor, 8 Potters Road,
New Barnet, Herts. Tel: 01-440 8641

“*QUALITY' Branded Valves--90 day guarantee.
ALL NEW & BXD VALVES (lcl.tax)—many makes.

AZS1 80p | PCC8S 44p PYB01 :g;

information. A baslc Interest In electrical en- DY88/7 87 PCC88 62p UBF89
glneering is necessary. Government Departments gggill'l ;g: P};%?gn gg: gg%i; ;::
- are making use of our system, why don‘t you. For 0081 261 PCES80 400
Readily available supplies ; of Con complete return of post detalls send a Iaroe gocsg as; PCF82 45p 38}1}3821 :::
structors' hardware, Aluminium sheet d add d lope toi— E%Z zaog PCF868 ::p UCL8S gg;
A PCF200 UF41
and sections. Printed circult boards, Magnum ECCSS 48 | ponsor  80p | TF®  A%p

ECH42  78p | PCF802 B8p | vLal 76p

top quality for individual designs. Dept. PW. ECH8! 42p | pCFSod 3148 | Ursd 44

ice. nd 15p for catalogue. Brinksway Trading Estate, ECH83 82p | PCF808 7p | UYBS 40p

Prompt service. Se P 9 Brinksway, Stockport. ECH84  52p | POFaos 4148 V25 7%p

gglﬁgg ggn PCH'.!';)O %: U26 60p

; P | PCLS8 U191 [

Ramar Constructor Services, ECL83 680 | poLss 805 | ofore 73

Masons Road, Stratford on Avon, g%,gs ggg PCL84  48p | ¢BW7  68p

q EF85 a7 PCL85 } 6gp | OF23 60p

Warwicks. Tel. 4379 ERSS v | pcLaos 8F28 75p
Erss oo POLES ~ 500 | eve

EF183 380 | bosao. SLA (near 90p

- PD500  22:70 equlv KT66)
I I EFI84  38p Db
N o I c E o BHOO  56p | LYL200 73 ) 2011 70p

DO - IT - YOURSELF LOUDSPEAKERS

for hi-fi are our speciality. Full range EL41 ggp | PL81 50p | 01 40p
of components and accessories in- READERS ELS4 38p ;5;“ g; g%}?] ;g:
cluding chassis speakers, crossovers, gh‘g"? 52‘;3;' PL83 6p | socis 145
sound absorbent, grille fabrics etc., EV51 a7y | PL84 46p | R0F5 50p
always avallable We stock the EY86/7 38p | PL500 900 30FL1 o
fabulous value Helme speaker Kkits Whilst prices of goods shown in EY500A81-45 | PLOO4S O $oxIa e
complete with full and easy instruc- E%gll gg: PLS0S 8800 | 30L15 4
tions, also Peerless and Wharfdale classified advertisements are cor- BZ81 asp | PL519 4280 | s0L17  70p
kits. Just about the lowest prices GYS501 £1-10 | PL802 2200 gg;}g g‘p
anywhere! Send 8l;p stamp for bar- rect at the time of closing for gzse M) T, e | sorLt ar
gain list to: Audioscan, Dept. PW-677, ECa8 830 | Pyss 100 | sopmas  7sp
4 Princes Square, Harrogate, North press, readers are advised to PCY7 67p | PY500 8110 | S0PL14

Yorkshire. PCS00  49p | PY500A £1.10 | 30PLLS  88p

check with the advertiser both BCCB4__ Sty | PYR00  48p [ SOPAMR 96p

We offer return ol post service. Post fres over
£15.00. Postage: 1st valve 12p, extra valves 6p,
Max. 75p. Minimum order 85p. Most types avall-
. able, send sae for lists. Discount Prices. All
before ordering from non-current prices subject to alteratl Ithout notice due
. to market_fluctuations etc, Telephone enquiries
issues of the magazine. Jcomed, sae_wilh enquiries PLEASE| C.W.0,
ONLY. No C.0.D. Export enquirles welcomed.
VAT lInvolces on request. Mall order only.

A MINIATURE POWER TOOL
to speed your bu1ldmg

prices and availability of goods

TREASURE TRACER

III Metal Locator
@ Vancap tumng
@ Britain’'s best selling matal
locator kit; 4,000 sold
® Weighs only 2201 Fitted with
Faraday shield.
& Speaker and earphone operation
\ @ Knocks down to only 17in,
: Prebuilt search coll ‘
: Thoroughiy professional finis!
@ As seen on BBC1 and BBC2 TV
You only need soldering Iron,
screwdriver, pllers and snips
Flve transistor circuit

Camelets £14.75 suiira

Post L1-00 E1-1E VAT  Paost£1-00-£1 58 VAT

MINIKITE “',f;",."n':tﬁﬁ @ Super 30 Kit (30 Tools) (incl.
§a CLEVELA drill without stand)
] ik ml
LoNoRy s QUneam e £17-62 plus P. & P. 85p
@ Mk li Drill Stand
MORSE CODE TUITION AIDS £4-40 plus P. & P. 35p
S:alr:\?r‘lt::,tloa-1—12 w.p.m, for amateur radio . Mk. 11 Drill o Iy
: . n
S‘:z‘s:':t;rgﬁazr—aa'?ox.p.m. for professional exam- £8-79 pIus P. & P. 35P
Buzzer Unitfor sending pracice: oo o *" @ Flexible Drive Shaft
D 5 . exible Drive Sha
Ko and Burser £4 Prices Iaciage VAT: postane, £5-46 plus P. & P. 25p
etc., overseas £1 extra.
‘:;'ﬂ'“i‘;ﬁsf."v‘,’:"f:,ﬁi};:‘f’ @ Transformer240V a.c./12V d.c.
Portsmouth PO4 8LS £6 plus P. & P. 70p
@ Variable Speed Transformer

LOW-COST IC. MOUNTING for any
size DIL package. 100 Soldercon
sockets 65p. 7 and 8 hole plastic
supports 5p/pair. Quantity rates. SAE
detalls and sample. Trial pack 65p.
(P & P 10p/order). P.K.G. Electronics
gFaE Lodge, Tansley, Derbyshire DE4

£8-25 plus P. & P. 70p

Replacement drills, stones, burrs,
etc. 40p each. Circular saw blades
50p each. £2 per set of 4 sizes.
P. & P. any quantity 20p.

H. M. ELECTRONICS All VAT inclusive

273a FULWOOD ROAD, BROOMHILL,
SHEFFIELD $1¢, 38D.

PREGISION PETITE LTD.

(@ | || 119 High Street, Teddington, Middlesex TW11 8H&
DRY TRANSFER LETTERI N
o150 to touiote tactomtaotny 51 Tel. 01-977 0878 (24 hour answering service)

Trade enquiries invited 9” x 4” S.A.E. please for leafiet and order form
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2.7pF; 4- 4agp | Sllicon c1 sop | 7410 402 i $70p | MMzI12N® 350
15pF; 525pF Complet MW 5F| P SAE 95 | AY-1-5051 150p
8-30pF B e Kit Groase 12 R 76 7411 128p | NE330
avaliable. Send 9D MW/LW SFR oep | 7412 A0s0AE 1oy | AY-5-1224° 343p | NEBISA 180p
MINIATURE SAE for lIst EARP 2 | 74 4030AE 38 AY-1-67216 195p | NE3SS® nep
MINIATY TYPE: | SBF b HONES 2 Torminalse | 7414 A000AE q33 [ AY-3-8500° 7920 | NE 4o
oF: '102‘8"? T-Dsg Ti50° ::kow Screw t t m; 4034AE 195 | AY;3-3507° nop szPB' )
ity e UBEE . My BB Seenes, | SRt o Shae e (N, m
COMPRESSION e DEIC B' esspe | Crystal 3,:}3 exas) Yeilow 21p | 142 4042AE 85 | Caz0 137p | NESS2B®  385p
3-40pF; 8-8 L Aaaptor o Vyopl ——— | 142 4043AE 100 18 72p | NESSBA® 178
B P RopF 335 170p° | FIGA 14pin  120|BATTERY | 7425 4044AE A yJep|Nessse  amen
ALl G 705 Adaptor 16pe | & Smoke e 1letipenY | 14a o5 | cazozs  970p | NESETVS 4 v
AubID] 1T S|n°§ end Betecior gx‘ap:" SoplPolorised | 7478 ol (IHasat fozp | RAM2102:2 op
LE Warning 9|8 U pin  4Sp|PP3 s 7428 435 | CA3035 17! ROM2513* 750,
o _iesliee s | 7 ioat " | Ak 1) Shas e
p* 1S |soLp 3 1 8
TRANSFO ocket m,..m“ ERCON PINS® 7430 4040AE 60 | CA048 %0p | SN78003  248p
o TP (LR R T P pi — 1000 350p | 7432 W0S0AE 85 | CA3048 P T
- 100 P 4054 23
bR mmd ER ORI A it | SN R S e
g 00mA 98 Y- 275p+|R an, General 0S6AE 135 | CA308 (4 5 218
15-0-15Y 100mA P 30-0-30V 1A 29! ecelver, Trans|st al Coverage | 1440 4080 é 1 90p | SNT8227 17 4
072 012V 150m A 18%p g.q.6 Sp+ {chase, St stor Tester, Chroma- | 1441 AE 195 | CA3089E  210p | TAAGUA H
7 140p V15A 345 , Stereo Touch oma- | 7 408TAE 238p
?2602';\\,’ 280mA  150p 0-18 0-1BV 1-5A p+|War, Smoke Sensor 'lxlner. Tug-O0- 7::3 4068:5 3;20 gﬁg?gg“’ 420p :Il"::‘olmA 158p
SRR o, uot | o0+ :Iv‘np. Metal Detector T\',"g" Reverb | 7444 4089BE 22 CA:H:wE z0%9 U &R
20-0-20V BVA 22031 36°'°v 2A  270p+|s, 'dor Rifle attachment ames and | 7445 4070BE 60 CA3140 .5:‘, AD100 H:D
24.06%‘\, RN Fr 25-25.20_0_20_ end SAE plus 5p per list ;:46 M AE 23 l':moo 1700 TADHO ,.,.:
e Sl 2y 2480+ L{}O 2A 4970+ lpw b _,41 :o7ug 23 Lmsom 305 | TBA120S  90p
30-24~20-1511A2 245p-+ 4 S4p RHYTHM GENERATO 448 801 74143 ‘g;gﬁe 15 LM§?§ 4op | TBAS40Q  220p
i -0 1A LT700 Min. O/P Prl [T ¢ 2'¢ the sole R 7450 97 314 | SO AENS | STIAE S0 im 195p | TBASSOQ 358
R, Sy 12K, Sec. 3-2 2 s4p|COMPIete kit includl suppllers of the | 7484 17 e 314 | 4009AE 60 e R 8 TBAGHBXI 2289
| 2: multi tap M3p+ :‘2’2’ Min. O/P Prl clreuit boards. PR|2:éhlealre;dum"e" ;::: 17 741:"; 2'7: :8:?:5 g: :OBQAE 23 | LM381 1”:: IEASMB“ 225:
(Plesi -2K. Sec. 802 (o] y necludin 17 510AE LM38; A651
(RlesasfecdXstofoseNcharashte ."'p"::‘.‘ c:‘"_‘:;’('ed:" £44:95. Ready Bu:,‘(fnr; o oy D O do120Ep SWAE 1% a0 'ﬁg: TBAB00 fae
ur normal postal charge.)!Dem add £1:20 P. & P. and Ins Ja0 33| 141s0 128 | s0isAE :: 4516AE 140 | LM390SN 70 TBAS810S m°
onsiration on at our sh ur). | 1472 28 74151 70 | 4016AE 55 «518AE 130 | M252AA® 1oo° TBAS20 L]
op. 413 a2 74153 82 | 401TAE 104 4520AE 130 | M253* 8000 | TB Ll
162 74154 150 | 4018AE 105 ﬁﬁgﬁE 1 MCT24°* m: mﬁm e
08 326,
MCs45P 150p | ZN4i4 |1o:
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. ALUM.BOXES | CASES: It's here! The “OLYMPIC" TELEV \
WATFORD ‘ELECTRONICS  [POri MPpIc, JELEMIStONVGARE
2ix5ix11” 64p | NUSF2 275p )
- . : Axdxiy”  B4p
(Continued from opposite side) gggw %3 R EEAKERS
e ::: 80 baw Ic
DIODES *BRIDGE SCR's® x4x24 27 2" e5p
AAND  15p | RECTIFIERS | Thyristors | Sx4x2° 810 | 2.5:37 sep AY-3-8500
p | 1AS0V 20 p | 10x7x3” 160
BAI00 100 [1A100v 22p | 1A200V  &7p | {oueixs” 142 | 754" 1900 £7.92* only
she up Ay elen m S i noev .,
p p 4 4 = .
BY128  f1dm |1AG0OV 34p | 3ASOV  38p | —— LI e (for limited period)
BY127  14p | 2a50v  35p | 3A100V  43p | COPPER CLAD BOARDS*
QA9 8p | 2A100V  44p | 3A200V 800 | Fire  gsingle dble/
0ad7 8 | 2A200V  48p | 3A400V 1190 | 5jags  gided sided S.R.B.P.
gﬂg ‘=n 32:&3 ;lp gﬁ%x :i:n "x6”  G4p 8p  73"x8y"
o H B | oviegr
”ﬁé}, }:p 4A‘200V It ;ﬁ%x }::" §x12” 115p 160p  40p
o B | 4Ad00V  REp P | FERRIC CHLORIDE* 1ib bag
g::? :: :ﬁ¥£¥ 13:2 ‘B:T‘;OOS 1:‘;: Anhydrous 6Sp + 30p p. & p.
Sudo  ao|oAlwy me|Ti€i 45 |oaLo eTcw resisT This is an easy to build no compromise kit using the very latest
OA202 Bp | 6A/600V  #p | 2N4444  191p | PEN® + spare tip Integrated Circuit only just avallable from the United States. Simply
"';'g“g :F' BYi64  Shp = VEROBOARD® Pllch plug into the U.H.F. Aerial socket of any standard Television
IN4001/2* 5: ZENERS ;-ARAIo%\‘/: 113p 01 01 0-15 Recelver, sit back in your favourite armchair and spend countless
INADO3* i f&gﬁ;’v'a‘;: A4V 148p | . ., (copper ciad clad) (plaim hours with the family playing any of the six games avallable.
INeossss BB |T°aW  17p | 8AM00V 160p | 2 X B R RE The central Control Unit provides Game selection with switching
N8 db VARICAPS }gﬁg% ;::: ax 3 Qo W - for Bat size, Angle and Ball speed adjustment. The Bat position,
1544 e | gyaM2 135p | 154500V 2885p |33 « 57 48 830 34p Score reset and Serve controls being remotely connected allowing
3A/100V* 18p | g 30A400V 398p |21 x 177 134p  107p 3p
3 BR10C W 2] o0 9 |33 x 177 1330 143 95p players to be many feet apart, The Unit Is mains powered (no ex-
gﬁ{x&. :;g E%}%B 1'5’: 40669 1040 ;}Hlo'i;; p,ﬁzn - 1;3: pensive batteries to buy) and incorporates the unique *'Ventril-
1 1]
3A/1000V*305 | Nolse Diode | DIAC® Spot face cutter 9p oquist” audio system which produces realistic Game sounds from
GA/BOOV 500 | Z5) 105p | ST2 28p | Pin insertion tool s9p onlur Telelv!:u;n spe.aketr. " P, Eire] riflas’d
so included are instructions to bu e '‘Sure Fire' rifle,
L°a'7fs°+‘éf°"°§"s??;am Displays ;;g;‘:‘:eisnﬁglt:m:g:ﬁ' simple design which is made foolproof by the *'On Target” detector
TIL200 Red  13p TIL312-3” C.An  125p 704 T 5;,': I8LB2AWC tA 8V Sip incorporated in the electronics. Complete kit £27-85 incl. VAT,
Ti2t Gm  24pTILAI3 TTC.Cth  1250| TBAGSB 950 MC7805 1A5Y  135p (P & P insured add 85p). (Components may be ordered individual-
Dred ot {IBTisn 3vCCih lep| T98 Cen Type MCTEZ1A1ZY 1380 | 1) "Song SAE for details. (Demonstration on at our shop)
2 lRadG "pm.m S Coth 14l 1700 MCI8151A 15V 135p y). Sen or details. (Demonstration o our shop).
Yellow, Green. Dty o CAnod 990 1A12V 130p FToN24 1A 248V 140p
oc,,";o"’ “g DL747 6" An 180p m :g¥ 121929 t’;;‘;;‘h"ﬁ%’&" 2u0e SWITCHES* SUB-MIN TOGGLE JACK PLUGS SOCKETS
ORP12 B A Ain Seon] LM30BK f50p LMazeN t12v  240p § TOGGLE: 24 250V|SP changeover S%p|= Screened Plastic| Open | Moulded
o MINITRON 1,0,5,; 240, LM323K 625p LM327N +5 —12 260p SPST ISPST on/oft Sdp chrome body | metal with
Ns777 o S4p| MVRS ~ 160p LM317K 20W 1-5A DPDT 6 tag 8p) 2:5mm  12p " §p | break
OO S N ERE Pl MVRIZ 180p +1:2V to 37V 35p § DPDT a o2 3:5mm  15p f9p | #p | contacts
T:tm'? :%: 75':91 s0p| 1A SV 220p LM3TTHSW 1 SA 4 polechangeoverssp|2F DT Centre oft 92af MoNO  z3p 159 :gn [ gn
TIC1? 18dp 75492 20p 1A -12V 220p +1:2V {037V 320p DPDT Biased 115pf STEREO 31p g " 1] J
= s
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Head Office and Warshouse ! Retatl Shop
44A WESTBOURNE GROVE I lTD 85 TOTTENHAM COURT ROAD
LONDON W2 55F s Kol
Tel: 727 5641/2/3 Plaase send all corraspondence and Mail-Orders to Head Office Open all dl.v Saturday

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR)

TYPE U312 U413 U4s1s TYPE U441
Sensltivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. Sensitlvity:
Sensitlvity A.C. 687 o.p.v. 2,000 0.p.v. 2,000 0.p.v. ;ggf;glx o
D.C. Current 300 uA-6A 80uA-1:5A 50uA-2:5A Ranest
A.C. Current  1:5mA-8A 0-6mA-1-5A  0-5mA.2-5A D.C. current: 0-08—
D.C. Volts 75mV-900V 75mV-600V 75mV-1000V 06-6-80-000mA

_ AC Volts  300mV-900V  15V-800V 1V-1000V pl ki s
Resistance 0:02-3kQ 1K-1M 3000Q2-500kQ2 D.C. Voltage: 0-3-1-8
Capacity - 0 :5uF c o-su/F Wim—soo-
Accuracy 1% D.C., 1-5% D.C., 2-5% D.C., =T -

1-5% A.C. 2'5% A.C. 4% A.C. e el

Resistance: 2-20-
200k

Transistor  collector
cut-oft current 80uA
Transistor D.C. cur-
rent gain In two

Price complete with pressed
steel carrying case and test
leads. £14-50 £17-50 £14-95

TYPES U4313 & U4313 PROVIDED WITH ANTI-PARALLAX MIRROR SCALES o oa10-350
Accuracy: zzﬁg Rg
TYPE U424 s b
Sensitivity: 20,0000/V D.C. Power supaiies 48V
4,0000/V A.C. battery
D.C. Current: 0-06-0-6-60-600mA-3A 3 y 1289)
A.C. Current 0-3-3-30-300mA-3A Complete with steel carrying case, test
D.C. Voltage: 0-6-1-2-3-12-30-60-120-600-1200V lead, battery and instruction manual £14-50
A.C. Voltage: 3-8-15-60-150-300-600-900V
Resistance: 50002-5-50-500k2 NO OVERLOAD PROTECTION IS
Accuracy: D.C. 2:5%: A.C. 4% (of F.S.D.) INCORPORATED IN 'rsuzs: INSTRU-
MENT

PRICE complete with test leads and fibreboard storage case £14-50

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

4

Every month 35p

\_

Published on approsimately the 7th of esch month by IPC Magasines Limlted, Flestway House, Farringdon Street, Iondon ECEA 4AD. Printed In England by ladex Printers,

a“:;'e'-:"l’l'- l"edl :ola Agents for Australla and New Zealand—Gordon and Gotch (Ax’h) 14d.; South B orloaContral News Agency Lid, PEACTIOsL WisELESs is sold_subject

e u‘:. :zl-:' con ""‘“:i- naniely that It shall not, withont the writlen consent of the Publishers first having been given, be lent, resold, hired out o otLerwlse dlsposed of by way of Trade st

of in & mutil recomimended setling price shawn ou the cover, excluding Kire where the selling price ls subject to V.A,T., and that it shall not be lent, resold, hired out or otherwise dispossd
orinany scd cover by way of Trade or atfixed o of as part of any publication or advertising, literary or plotorial inaster whatsoever
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RADIO EXGHANGE LTD.

NEW EDU-KIT MAJOR

Total Building Costs £9'00

P & P + Ins. 8p.

% 4 Transistor Earpiece

¥ 2 Volume controls
# Ready Wound MW/LW/SW Coils
% | Yard of sleeving, etc. Complete kit of parts including construction plans.

Completely Solderless Electrontc
Construction Kit. Build these projects without
soldering iron or solder

v 7 Transistor Loud-

Radio speaker Radio Radio
* gjgnal Tracer MW/LW * ZOnTe Transistor Radio
FRAIEr ot shon X 2 lter Resener
* NPN-PNP Wave Radio Y 3 Transistor Regenera-
4 Transistor Push Pull i tive Radio
& . Amplifier % Electronic Metronome 4\ 4iple Continuity
E 2 Y 5 Transistor Push Pull ¢ Electronic Noise Tester
- @ 0 Amplifier Generator Y Sensitive Pre-Amplifier
O ' & Components include: 24 Resistors 21 Capacitors * 10 Transistors

Y 5” x 3" Loudspeaker % Earpiece % Mica Baseboard ¢ 3 12-way connectors
Y 2 Slider Switches ¥

¥ Battgryless Crystal

1 Tuning Condenser % 3 Knobs
%  Ferrite Rod % 6} yards of wire

VHF AIR
GONVERTER 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 Long Wave Band and
operating as shown in the
instructions supplied free with
Jl parte. Uses a retractable
chrome plated telescopic
aerial, Gain Control, V.H.F.
Tuning Capacitor, Transistor,
ete.

All Parts including Case and

£3 95 P &nsP and Ins. 45p.
ol

POGKET
FIVE

NOW WITH 3”
LOUDSPEAKER L ==
3 Tuneable wavebands. e
M. W, L.W,, and Trawler -
Band, 7 stages, 5 transistors and Total Build-
2 diodes, supersensitive ferrite rod ing Costs
aerial, attractive black and gold case.

Size 54 x 13" X 34" ApProx. £3-60
All Parts including Case and Plana. P&P +1Ins.60p.

QUALITY §” x

RESISTOR,

MODEL R.K.3.

MULTIBAND V.H.F. AND A M. RECEIVER nl ﬂ‘mumymnum,n i :f
13 TRANSISTORS AND FIVE DIODES 4
3” LOUDSPEAKER

WITH Multiband V.H.F. section covering
Mabiles, Aireraft, T.V. Sound, Public Service §
Band, Local V.H.F. Stations, ete. and Multi-
band AM. section with Airspaced BSlow #8
Motion Drive Tuning Capacitor for easier
and accurate tuning, covering M. W.1, M.W.2,
L.W.,Three 8hort Wave Bands, 8.W.1,8.W.2,
8.W.3, & 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 8hort Wave and
V.H.F. reception. Push Pull output using 600mw
Transistors. Gain, Wave-Change and Tone Controls,
Plas two Slider Bwitches. Negative Feedback circuit
and SPECIAL POWER BOOSTER SOCEET AND
to virtaally double gain if required.
Pewered by P.P.9 9 volt battery.

Complete kit of parts including carrying strap.
Building instructions and Operating Manuals.

£1 3 ¢ 99 Including Post and Packing

Case Enclosure Kit (if required) £1-80 inc. P & P.

NEW ROAMER TEN
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ELECTRONIG GONSTRUCTION KITS

Belf Contained Multi-Band
E K V.H.F. Receiver Kit. 8 Tran-

gistors and 3 Diodes. Push/Pull
output. 3” Loudspeaker, Gain Control. S8uperb
9 .section swivel ratchet and retractable chrome
plated telescopic nerial, V.H.F. Tuning Capnciwr,
Resistors, Capacitors, Transistors, etc. Will receive
T.V. Sound, Public S8ervice Band, Aircraft, V.H.F.
Local Stations, etc. Operates from a 9 Volt PP7
Battery (not supplied with kit).
Complete kit of parts Including construction plans.

£7'95 P & P aund Ins. 70p.

7 Transistors, 6 tuneable wavebands, MW.

c K4 LW, Trawler Band, 3 S8hort Wave Bands.

Receiver Kit. With 5” x 3” Loudspeaker.
Push/Pull output stage, Gain Control, and Rotary
Switch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 87 Bensitive Ready
‘Wound Ferrite Rod Aerial, Tuning Capacitor. Resistors,
Capacitors, etc. Operates from a 9 Volt PP7 Battery
(not supplied with kit). Complete kit of parts including

construction plans. £7 3

P & P and Ins. 70p.

R

NEW

Everyday
Series
Build this

exciting new
series of designs.

E.V.5. 5 Transigtors and 2 diodes.

MW/LW. Powered by 4} volt Battery. Ferrite

rod aerial, tuning condenser, volume control, and now
with 3”7 loudspeaker. Attractive case with red speaker
grille. Size 9”7 x5} x23” approx. All parts including
Case and Plans.

Total Building costs £4 M 30 P & P 4 Ins. 60p.

E.V. 6. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
3” joudspeaker, etc., MW/LW coverage. Push Pull
output.

All parta including Case and Plans.

Total Building costs £4 95 P & P + Ina. 65p.

E.V. 7. Case and looks as above, 7 Transistors and
3 diodes. 8ix wavebands, MW/LW, Trawler Band,
8W1, 8W2, 8W3, powered by 9 volt battery. Push
Pu.ll output. Telescopic aerial for short waves. 3”

ker.
All parts including Case and Plans.

Total Building costs £6 M 95 P & P 4 Ins. 70p.

% Crystal Radio Medidm
Wave Coverage — No
Battery necessary.

% One Transistor Radio.

% 2 Transistor Regenerative
Radio
3 Transistor
Radio  Medium
Coverage.

% 4 Trapsistor Medium Wave
Loudspeaker Radio.

“ Electronic Noise Generator

Earpiece
Wave

EDU-KIT JUNIOR

Completely Solderless Electronic Construction Kit. Build these
projects withont Soldering Iron or Solder.

% Electronic Metronome.
% 4 Transistor Push/Pull
Amplifier.

All parts including Loud-
speaker, Earpiece, MW Ferrite
Rod Aerial, Capacitors, Re-
sistors, Transistors, etc.
Complete kit of parts includ-
ing construction plans.

55 P & P + Ins. 60p.

JeaE) 100

To RADIO EXCHANGE LTD
61A HIGH STREET, BEDFORD MK40 (SA

— e e —TY .
ALL PRICES INCLUDE VAT Reg. No. 788372
% Callers side entrance ""Lavells” Shop.

% Open 10-1, 2.30-4.30. Mon-Fri. 9-12 8at.
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The only organ you can build in stages

and tailor to your reguitements as you Jo
along—and at each stage you'tl have a fully
working instrument! We haven't got tha
gimmicks (yet—they're coming scon), biut we
have got the most beautifu] sounds—yau
won't find them on any organ less thamn twice
our price. So get our MES50 series lzaflets
now! 65p buys the three available so far.

This high quality Graphic Equaliser will enhance even the most
sophisticated system at a fraction of the cost of a ready-made
equaliser of equal quality You can get all the parts from us
(except woodwork) including drilled and printed metalwork.

Construction deta:ls in our leaflet: 15p.

We stock a wide range of switches
including a really low-priced high
quality interlocking push-button
switch system, which is extremely
versatile. We've got toggle
switches, slide switches, push
switches, rotary switches—there
are dozens to choose from, but it's
only a tiny part of our fantastic
range.

A compietely self-contained pedal
unit. 13-note, 2-octave range,
4 oraan stops. It can be added to
any organ! A really unusual extra
is the bass guitar stop which uses
four envelope shapers to give a
itar sound. A must for
guitarist. Full construction
details in pur catalojue—post the
coupon below now!

Play fascinating games NOW on
your own t.v. in your own living
room. The kids will think it's magic
when the scores pop uo on the
screen. Lay your bets—anyone
could win—with Maplin's prices
everyone can win. Get the May
edition of Electronics Today
International now—then get all the
parts from us at a remarkably low
price (I.C. alone £11-99). All
prices include VAT and P & P.
Complete kit £24-50. Please add
35p to kit price for copy of
constructional details.

POST THIS COUPON NOW FOR YOUR COPY OF OUR CA
PRICE 50p

Please rush me a copy of your 216 page catalogue by return o nost

I enclose 50p, but understand that f | am not cornpletely satisfied | may
return the catalogue ta you within 14 days and have my 50p refunded
immediately.

NAME

ADDRESS




