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Completely Solderless Electronic Construction Kit

o Build these projects without soldering iron or solder
. % 4 Transistor Earpiece Radio. Y 5 Transistor Push Pull “ Batteryless Crystal Ladio.
Y Amplifier.

% One Transistor Radio.

Y Signal Tracer.
b Y * -I"{’,F;‘?"“ﬁ(“:f II:&‘_‘dsf‘e“k" % 2 Transistor Regenerative
. A e ’ * Signal Tujector. adio MW/LW. o
N Y & Trausistor Short Wave ™
. B ’ .o % Transistor Tester NPN-PNT'. Radio. X ?{:Ilri?),.mmor HeReneraLie
% 4 Transistor Push lull % Electronic Metronowme. % Audible Continuity Tester.
Amplitier. % Electronic Noise Generator % Benaitive Pre-Ampliiier.
Total Building ]F?,S:sms 4 Components Tnclude: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 31 Loudspeaker ® Earpiece
7-2 (Overseas g ® Mica Buscboard @ 3 I12-way connectors @ 2 Volume controls @ 2 Slider Switches @ 1
P& P £185) Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferritc Rod ® 6}

yards of wirce | Yard of sleeving ctc. ® Parts Price List and Plans 50p. (Free with parts).

ROAMER
TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Tranaistors. Latest 4~
2 watt Ferrite Magnet
Loudspeakers.

8 Tunable Wavebands,

{+ 109, VAT 72p)

NEW L INEW

S~ . a0 Everyday
:&AEMER )') 3 Series

Build this
exciting New
series of desigas

WITH V.H.F.
INCLUDING E.V.5. 5 Tranustors and 2 diodes. MW/LW. Powered ?v%l'snnggz‘r['wi SW1,
AIRCRAFT by 4} voit Battery. Ferrite rod acrial, tuning condenser. ¢ pitey SAnse ”:]wLe' .

s volue control. and loudspeaker. Attractive case with { G840 and Loca,

~ red speaker grille. Size 97 <« 51" » 91" approx. ations also Aircrait Band.
Parts Price List and Plans l.:p Free with parts. Latest 4" 2 watt territe magnet Joudspeaker.
Nine Transistors. 9 Tuneahle wavebands as Roamer Ten Total PP & Ins. 30p Ruilt in Ferrite Rod Aerial for MW/LW. Retractable.
Built in ferrite rod aerial for MW/LW. Retractable memg £2 73 10% VAT 971) chrome plated 7 section Telescopic Aerial. can be angled
chrome-plated telescopic aerial for VHF and 8W. Push osts (d\erseas Pa P £lun) and rotated for peak short wave and VHYP listening. Push
" Pull output using 6001:W Transistors. Car Aerial and

Pull output using 600 mW transistors. 9 Transistors and

3 diodes, tuning condenser with V.II.F. section, separate Tnpe Record Nockets. 10 “Transistors plus 3 Diedes.

coil for arreraft, moving coil loudspeaker, volumne ON/OFI: § E.V.8. Case and looks as above. § Transistors and 3 § Ganged Tuning Condenser with VIIF section. Separate
and wavechange controls. Aturactive all white case with § diodes. Powered by @ volt battery. Ferrite rad aerial, § coil for Aircrait Band. Volume onfoff. Wave Change and
red grille and carrying strap. Size 937 P og7 § 37 lowlspeaker, etc., MW/LW coverage. Push Pull out- ¢ tone Controls. Attractive Case it black with silver block-

put. Parts Price List and Plaus 16p. Free with parts. ing. 8ize 9 « 77 » 47 Easy to follow instructions and

approx. 'arts Price List and Plans 30p (Free with parts) diagrats, Parts price Jist d plans 30p (FREE with
agrams i st oan ans 30p (FREE wi

parts)

Total 00

Tt e i fi £360 it 1o
vy verseas (Overseas P & P £1-25) Total building costs PP

) Building P& P £185) (Overseas I & P £1-85 £8'50 Ins. 52p

Costs (+ 109% VAT 69p) EV7 Case and looks as above. 7 Transistors and 3

« wavebands. MW/LW, Trawler Band, 8W1 109, VAT 85p)
POCKET “EDU.
FIVE

KIT”
3Tunable wavebands. M. W,

L.W. and Trawler Band. Build Radioa,

7 stages, 5 transistors and Amplifiers, etc.,

2 diodes, supersensitive v ROAM ER EIGHT from easy stage

ferrite rod aerial. moving coil Total Building Costs diagrams.

loudspeaker, attractive black PP& Mk I

and gold case. Size 53" x 14 £2 2 In&

337 approx. Plans and Parts

Price List 15p (Free with parts). (+109, VAT 2"])) NOW WITH VARIABLE

(0\'8!"882'5 P &Pyl 25} TONE CONTROL

7 Tunable Wavebands: MW1,

MW?2, LW, 8W1, 8W», 8w3

and Trawler Band. Built in

TRANSONA Ferrite Rod Aerial for MW and

o LW, Retractable chrome vlated Telescopic aerial for

- Short Waves. Push puil output using 600mW transistors.
FIVE Car aerial and Tape record sockets. Selectivity awitch.

8 transistors plug 3 dicdes. Latest 47 watt ferrite magnet .

Wavebands, transistors and § 1oudspeaker. Air spaced ganged tuning condenser. Volume/ § Components include:

speaker as Pocket Five. { on/ofl, tuning, wave change and tone controls. Attractive Tuning Condenser: 2 Volume Controls: 2 Slider Switches:

g powered by ¢ volt battery. Push Pull output.
Telescopic aerial for short waves. 3” Loudspeaker.
Parts Price List and Easy Build Plans 20p. Free with
parts. Overseas P & I' £]-05

Total PP & Tns 3lp
Building £4'08 Overseas I' & P £1-85
10% VAT 40p)

& P

Costs

Five unita
including master unit
to construct.

Larger Case with Red ] casein richchestnut shade with gold blocking. Size 95 7 Fine Tone 3” Moving Coil Speaker : Terminal Strip: Ferrite
i . Speaker Grille and Tuning J 4it. approx. Kasy to follow instructions and diagrams. Rod Ariel: Battery Clips: 4 Tag Boards: |0 Transistors:
Total Building Costs Dial. Plans and Partg § Parts price list and plaus 25p (FREE with parts). { Diosdes: Resistors: Capacitors: Three }” Knobs. Units

[} PP & Ins. Price List 15p (I ith . > once coustructed are detachable from Master Unit,

£2 50 26 parte). v (Free With ¥ o) puilding costs £6 98 L P‘B}": P § enabling them to be siored for future nse. ldeal for

09, VAT 2 = Vg P LS Overseas P & I’ £1:85) 1 & Schools, Educational Authorities and all those interested
(109 VAT 25p) (Overseas I* & I* £1.25) 9p) in radio construction.

Parts price list and plans 25p (FRLEE with parts)
TRANS EI GHT 8 TRANSISTORS and 3 DIODES

Total building M PP & Ins. 33p
costs {Overseas P & P £1-85)
6 Tunable Wavebands: MW, LW, 8wWi, 8W?2, 8W3 and Trawler Band.

. i
Bensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short HO7RENIIS D)
Waves. 3in. Speaker. 8 inproved type transistors plus 3 diodes. Attractive
case in black with red grille, dial and
black knobs with polished metal inserts. Total building costs

Size 9 < 51 x 23in. approx. Push pult "
output. Batterr economiser switch for P P & Ins. 33p

% Callers side entrance ‘‘Lavells” shop.

extended battery life. Ample power to N .
drive a larger speaker. Parts price list {(+ 109% VAT 44p) % Open 10-1, 2.30-4.30, Mon. Fri. 8-12 Sai.

] 25p (FREE wi . . s & P ELD E
and plans 25p (FREE with parts) (Overseas I’ & P £1-25) ' B | | . | [ BN BN BN BN B AN | | ]

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA gy
Tel. : 0234 52367. Reg. No. 788372.
lenclose £............

Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, g | C 0 O0€ Frorrrnio JOT i
€to. SBenaitive ferrite rod aerial and telescopic aerinl for Short Waves. din. Speaker
8 stages-—6 transistors and 2 diodes. Attractive black case with red grille, dial and
black knobs with polished metalinserts,  Total P P & Ins. 31p
Rize 8 x 5} x 2%in. approx. Plans and  building £3 98 (Overseas
parts price liss 25p (FREE with parts). costs P& P £1-85)

109 VAT 39p) ] Address ...............

mewllgﬂnﬂﬁ!

=
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PRACTICAL VOL. 50 N0. 3
1SSUE 809

WIRELESS

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

g

Bagyr

¢+ EDITOR Morris A. Coiwell . NEWS & COMMENT
ASSISTANT EDITOR
Lionel E. Howes, G3AYA 206 CURIOSITY I—Leader article and August preview
ART EDITOR Peter Metalll 207 NEWS ... NEWS ... NEWS...
TECHNICAL EDITOR 226 LETTERS
Eric Dowdeswell, G4AR 296 TELEVISION—Coming In the July issue
PRODUCTION & NEWS 231 NEXT MONTH IN PRACTICAL WIRELESS
EDITOR Colin R. Riches 240 HOTLINES on recent developments by Novus
PROJECTS SUB-EDITOR 253 DOUBLE SCOOP TV Games in July TELEVISION
Geoftrey C. Arnold 254 PRODUCTION LINES—Products reviewed by Colin Riches
TECHNICAL ARTIST 257 ON THE AIR
Alan Martin
257 Broadcast Bands, Short Waves—Malcolm Connah
SECRETARIAL Jenny Maunder 258 Medium Waves—Charles Molloy
01-634 4292 Susan Corne 058 VHF/FM—Simon David
ADVERTS. MANAGER 261 Amateur Bands, Short Wave/VHF—Eric Dowdeswell, G4AR
01-634 4293 Roy Smith
CLASSIFIED ADVERTS.
01-634 4301 Colin R. Brown

@ CONSTRUCTIONAL

208 The “SEVERN" Portable—F. G. Rayer, G3OGR

299 EXPERIMENTAL WORKSHOP—Potential Divider Biasing and
Grounded Base Amplifiers—M. J. Hughes, M.A.

Publlshed by IPC Magazines Ltd.,
Fleetway House, Farringdon Street,
London EC4A 4AD. Tel. 01-634 4444

SUBSCRIPTIONS

Publisher's Subscription Rate for one
year to the UK is £3:25 and to the rest

" of the world £3-50 including postage.

Enqulrles to Subscription Department,

IPC Magazines ttd., Cariton House, -

68 Gt. Queen Street, London, WC2

232 TELE-TENNIS, Played on the TV Screen, Part I—M. J. Hughes, M.A.
241 MODIFYING THE “QUICKWIPE"—P. S. Collins

242 GENERAL PURPOSE PREAMPLIFIER—A. Foord

246 TAKE 20 No. 61 Personal TRF Receiver—David Andrews

- 5DD. Phone 01-242 4477. International
Giro facilities Account No. 5122007,
Please state reason for payment “'mes-
sage to payee''.

Binders (£1:34) and indexes (11p) can
be supplied by the Binders Dept at the
same address.

® OTHER FEATURES

217 I.C. OF THE MONTH TBAG651—M. J. Darby
221 UNDERSTANDING DISTORTION, Part 2—A, Foord

BACK NUMBERS
We regret that we are unable to supply
back numbers of Practical Wireless.

& Read ded t i
T ateaa f,?bﬁéeufrf,‘?;"?;ezeﬁ coopiz:_unL’ 238 GOING BACK—Equipment of yesteryear—Colin Riches
oy quests for specific back numbers of 247 OSCILLOSCOPE TECHNIQUES Part 5—Alan C. Ainslie

Practical Wireless and Television only

can be published in our CQ Column. 253 TECHNICROSS No. 5

COPYRIGHT AND QUERIES

© |PC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in “Practical Wireless™ is fully protected and
reproduction or Imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "*Practical Wireless' to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for It,

’ Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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SPEAKER SPEAKER
TWIN TURNTABLE

WITH PRE-AMP,
and POWER AMPLIFIER

uil I
|HEADEHONES

Unics listed below

(a) DISCOMASTER TWIN T
TABLE CONSOLE with
integral 100W am

(b) PAIR E?F HI Fl HEAD-

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

ooy £145°9

(s) (b) (c) &
(d) Carr. £3-00

Terms Deposit £19-95 & 19 mthly.

payments of £7-87 (Total £169-48).

&=

TDI DISCO
CONSOLE

Incorporating twin Garrerd SP2S
or BSR MP80 type turntables and
Sonotone or Acos Cartridges with
diamond stylil. Separate Vol. con-

trols lor each (urntable. Also
IOIITOR!IIG FACILITIES, plus
Treble and Bass Controls. Snunu
input lor ‘mike’ with vol. eontnl
switch. Black Vynldc

Sesie 00005

Illnltuﬂon on lelt.
Or Dep. £7-99 and
8 mthly vmtl 2799
Carr. £1-50

{Total £

|

plifier, complete with lid.
(Total £114-80)

All types 15 Ohms covered in Rexine snd Vynair
TYPE CIJZ JMO WATTS Fitted two

dback howl] char-
acteristic high flux 13* x 8' 20 watt

speakers, Torms: Dep. £2:95 and 8 ‘ I 9 95
mthly payments £2-51 (Total £23-03) Carr. 65p.

R.S.C. COLUMN SPEAKERS

TYPE (€8/20 70 WAT'!‘S
127 25 watt Highly
speakers with high power voice coils.
Bize appmx B54” x 147 x 11”. Dep. £9-95 &

(Toul Ml 48) Carr, 85p

mthly payments
£3-80 (Total £34-20)

FOR BASS GUITAR, ELECT.

AND PUBLIC ADDRESS

Fitted three
high flux

monthly paymentas.
42:17 (Total £19-53)

FANE JL TRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.B, continuous. 8 YEARS' GUARANTEE

MlCROPHONE High flux ceramic magnets. ALL CARRIAGE FREE,
‘POP* 100  ‘POP’ 60 | ‘POP’ 50
DISCOMASTER TWI N TURNTABLE POWER CONSOLE 187 100Watt 157 60 Watt | 12” 50 Watt
Garrard 8P25 or McDonald MP60 turntables. Bonotone or Acos cartridges with 14,000 gauss 14,000 gauss I! OOOlnuu
dlamond styll. Facillties as TDI Console but with built-In 100 watt Power Am-  £00 Q5 8/150 8/150 ! 2.99
Or Deposit £11-48 and 9 monthly payments £11-48 ‘29'70 ‘ I 6'9 ! Dep ll “ and 8
IDEAL FOR VOCALISTS Dep: 88:80and 3 Dep. 23-17 and §; monthly pay-

ments  £1-71
(Total £15-63)
PAIR BUITABLE

ORGAN, BTC. | "y1}, pyRPOBES

pymts. £4-31

£39-95

Purchases settled in 3

ALL RSG PRICES INGLUDE VAT

INTEREST CHARGES
REFUNDED on Credit

NEW ‘POP’ 55 12" 60W

Gauss 15,000 Imp 8/15Q Or Dep £2:45 &
8 monthly payments £2 (Total £18-45)

£15-95

Carr. Free

FANE
CRESCENDO
SPEAKERS

FANE SPEAKERS ‘POP’

Dual Cone 15 1 (for uses
other than Bass Guitar or £

months Electronic Organ). Carr. free

25/2 12 in. 30 WATT

CREDIT TERMS (PAIRS
] ONLY) Dep. 2280 & 8
mthly pymts. £2-30
(Total £21-20).

Incorporating Tremolo and 13”7 x 8” or 107
Instrument. Mains Neon Controls:
Bpeed Tremolo Intensity.

Terms: Deposit £8-05 and 8 monthly
payments £2-89 (Total £23-07). Carr. free

Volume,

MINSTREL 8W GUITAR AMP.

8 watts R.M.8. Continuous. 3 Jack Inputs for Microphone and

Ind, Bass and Treble Controls. Protective Circultry against
output overloading. Output for Bpeaker/s 3 to 30 ohma. Bize
77 x 7§”.206-280v. A.C. mains, Output 80 watts
musle rating. Or deposit £9-08 & 8 monthly pay-
ments £4-81. Total £44-41,

FAL PHASE 50 Mk. 11l AMPLIFIER 50 WATT

Bolid state. 4 Beparately controlled Inputs Plus master vol. control.

£39-

Te Deposit 220 and 12 monthly
payments of £3-80 (Total £60-80)

F.AL PHASE 50 AMPLIFIER

PAIR L12/20 SPERS (in Cabinets)
Terms: Deposit £20-00 and 12 monthly
payments £3-90 (Total £68:80)

——

serious
177 x

Full range | GROUP EQUIPMENT PACKAGE OFFERS

‘iz | available at | FALSSAm L A gy raocscs pais
$16:05 | guiilg [Frcnafmam | £52°95 4%
BRANCHES 'B.‘ L. A;g‘;g,“"o‘{%ﬂ‘%lﬂm ::::g: PACKAGE PRICE

£59-99.%
PACKAGE PRICE

£59-99:%

g

RSG PHANTOM

For Lead Guitar, Mie.,

Gram, Radio,

ALL TWO TONE REXINE AN

Combined $0W Amplifier | 125 50 WATT Fitted pair of 1

]
50 and 12in. Loudepeaker,
Tape (Not for use with Bass

watt high flux speakers for conservative

HIGH QUALITY LOUDSPEAKER UNITS e

D VYNAIR FINISH |

instruments). Inc. 3 Inpuu and 3 vol. oontroll plu- Treble Bass and Presence.
Output Jack for additional 18 ohm tively finished in black with
silver-finlahed fascia and trimmings. Compu:l size. Fltted carrying bandle,

Terms: Deponit £6-39 and 8 monthly pay- ONLY £ 49 o 9 5

ments $6-89 (Total 857 51) Clrr £1-50
BPECIAL PRICE for limited perfod

waiee £39°00
rating. Impedance 8-15 ohms. Carr. £1-50

Or deposit £7-95 and 8 monthly payts. of £4-78. Total £45-71
L12/20 12" 25 WATT 13,000 | L12/1010-15 Watt Veneered
lines 18 ohms Terms for Pairs. cabinet 127 unft 8-156 ohm.

£7 95

Dep #3382 & 8 £|2'9s Approx. 14”7 x 14”7 x 97,
mthly pymts 2838 Carr. 656p. Terms for Palra. Dep.
(Total £28-88) Carr. 85p. 8 mthly pymts £2-05 (Total 518 45)

Peak Qutput rating. Not for Basa Guitar.
Y Two extra heavy duty 12in. speakers.
*

or ‘‘mikes”.
Send B.A.E.
Deposit  £7-99.

tor lenﬂet

Carr. £2-
REGENT MJB for Bass Guitar nnd
general purposes. Or Dep. £9-1!
9 mthly pymts £9-19.

£01-90). Carr. £2-50

REGENT 50X AMPLIFIER

A powerful high quality unit for lead,
rhythm, guitar, vocalists, gram, radio, tape.

Four Jack Inputs and two Volume
Controls for instant use of up to four pick.ups
Bass and Treble controls,
Credlt Terms:

paymenu o! 27 99 (Toul £79 90) £69 95

doial £79 95

S8AE for leaflet K Mainlan
GP30 AMPLIFIER
For Guitar, Vocal or

Instrumental Group

A 4 input. 2 vol. control Hi-Fi
80 watt unit with Separste Bass
and Treble controls. Current
valves. Peak output rating.
Btrong Rexine covered cabinet with
bandles. Attractlve black/silver P.V.C. fascia. Neon indicator.
For 200-250v. A.C. malns. For 8 or 16 ohm

speakers. Bend B.A.E. for leaflet. £27.9 5

Terms: Deposit £3-58 and 8
Carr, 76p

monthly payments of £3.58
(Total £32.22).

{ C4/100 HEAVY
DUTY COLUMN
SPEAKERS

8ultable for Public Address or
Vocal and Instrumental Gronps.
Fitted four 12” 50 watt speskers.
Robust attractive Vynide
covered cabinet 587 x167x10”
SPECIAL  Ca

8! T

PRICE £1-50 £59-95
Or Dep. #20 and 12 mthly
pymta $3-80 (Total £88-80.

BOLTON, COVENTRY
DONCASTER, STOCKPORT
SUNDERLAND, PRESTON
and NOTTINGHAM

R.S.C. BRANCHES OPERATE A 5-DAY WEEK
OPEN ALL DAY SATURDAY
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349

BOLTON 23 Doantgule (Closed Wed. ) Tol 33512
BIRMINGHAM 30/31_Great Western Arcade,

Tel, 021-236 1279 (Clolod Wed ).
COVENTRY 17 Shelton Squars, The Precinct.
DERBY 97 St. Peter's Street, (Cloled Wed.).

Tel. 41361

DARLINGTON 19 Northgate (Closed Wed.).
Tel. 63043

NOW SEVEN NEW BRANCHES NEW LARGER PREMISES AT HULL,
DARLINGTON, NEWCASTLE & DERBY

MAIL ORDERS

N Barclaycard TERMS C.W.0.
and Access Pos’l'lmm £28p
(s v o] ccepted o OB

. VER 83
All items subject to availability.
Prices correct at 24.5.74 E. & O.E.

HI-FI CENTRES LTD.

DONCASTER 3 Queensgate, Waterdale Centre.
EDINBURGH (Closed Thurs)
101 Lothlan Rd. (Closed Wed.). Tel. 220 9501
GLASGOW 326 Argyle St. (Closed Tuel)
Tel. 248 4158
HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County (Meccn) Arcude Briggate
[{~] d Wed.). Tel. 28252
LIVERPOOL 73 Dale St. (Cloud Wed.). Tel, 236 3573
LONDON 238 Edgware Road, W.2, (Closed Thurs.).
Tel. 723 1620

IJIB!
MAIL ORDERS

NOTTINGHAM 19/1

SHEFFIELD
STOCKPORT
8 Little Underban

AUDIO HOUSE,
Tel: Pudsey (09735) 77681,

SUPP, TO GOVT,
EDUCATIOR AUTHORITIES & HOSPITALS. Eto.

& EXPORT ENQUIRIES TO:—
HENCONNER LANE, LEEDS, 18.

or 0.0.D. No 0.0.D. under &1.
EXTRA UKDER £3. 88p EXTRA
AS QUOTED. TRADE SUPPLIED.
PLEASE WITH ENQUIB!EI

DEPTS. H.M. FOROES.

MUST NOT BE SENT TO SHOPS

MANCHESTER 60A Oldham Street (CI]t_ued Wod)

MIDDLESBROUGH 108 Newport Rd, (Closed Wod)
NEWCASTLE UPON TYNE 24 Newgate Shopplna
Centre (Closed Wed.). Tel.

21469

9A Market Street
Closed Thurs.). Tel. 48068

(¢
PRESTON 41 Frlargate Walk, St, Georges Shoppg Prec
13 Exchange Street (Castie Mkt. Blds,

(Closed Thurs. ) Tel.. 20716
k (Closed Thurs.). Tel,

SUNDERLAND 5 Market Sq. (Closed Wed) Tol 70573

186
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H UGE DISCOUNTS AKAI TAPE UNITS  #rete  GXC 46D £114-95R.£160-50
ot LA AN RS.C. Prico, | GXC 36D £64-951:£112.75 GXR 82D £89-95° £124-90

I RS.C. Prices | GXC 38D £99-95 £139-90 4000 DS £94-95 £132-50
BoFRuﬁllanout"a.ﬂ material (uarant::lc::feﬂvr:;:th: GXC 36 ‘8995 £|2550 1721 L £8695 £|2075

LOW DEPOSIT TERMS ovEn 8 ."°':}E's, | GXC 40T £135-95 £189-50 CR 8ID £69-95 £84-10
st rice rice . . ) oo,
N bartedale IS et 05 1T 08 | e s Carcig et v 8 s e s .
’ o ’ GOLDRING GL75T/Table & P.U.£34- 95 (Rec. Price £57-19) Carr. 85
WHARFEDALE LINTON £53-35Pr. £35-95 with Free Goldring G/Booa C:tridge worth over £10 ﬁttef! to above u:it.
LEAK 150 SPEAKERS £51-30 Pr.£31-95 | PIONEER PLI2D T/Table on plinth & cover £39.95 List £55-97
LEAK 250 SPEAKERS £60-86 Pr.£42-50 | MacDonald MP60T /Table and P.U. £9-95 List £14-94
LINEAR 202 AMPLIFIER £39-93  £24-75 T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER
Wharfedale Denton Tuner/Amp £95 £54-95 | GARRARD SP25 with G850 or G800 Special Price £19-95 (carr. £1)
A G e et ay Nhe ETC- | MacDonald MP60 with G800 or G850 ... .. £18-95 (carr. 1)
| GOLDRING GL75 with G800 Special price £39-95 (carr. £1)

o A HI-FI-30 ~ 30W STEREO SYSTEM

| MacDONALD MP60
— jgal>. MODEL 60
b AMPLIFIER AUDIO FIDELITY MODEL 60 AMPLIFIER. £99 o 9 5
PAIR AUDIO FIDELITY MARQUESS 30 SPKRS.
GARRARD SP25 Mk IV or McDONALD MP60 Total Value
with G800 Cartridge. Ready wired on Plinth with Cover. approx. £165
Cabinets finished in Teak Veneer. Send S.A E. for leaflet. Carr. £3

HI-FI 10 + 10W STEREO SYSTEM £5 5 HI-FI SPEAKER ENCLOSURES I:ak yeneer fnish. Acoustionly lined.

OTRINE STER! LIFI CIAL . !
GARRARD TURNTABLE. with Sesorons PURCHASE JEB Size 16” x 117 x 9. SE8 For optimum perform-
Pressurised. Gives pleasing ance with any 8in. £6 95

Cartridge wired-on Plinth with cover. ‘Worth Double ¢ 1CE
PAIR DIPLOMAT 10w S8PEAKERS, Teak Veneer finish. Carr. £2 results with any £5 ,95 Hi-Fi speaker.
8in. Hi-Fi speaker. Size 19 x 104 x 9in.
SE10 For outstanding results SE12 For_excellent per-
Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Qutput with 10in, Hi-Fi formance with 12in. Hi-Fi
rating [.LH.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db. spkr. Size 25§ x 16 £6 95 speaker and tw.eeter£7_ 95
Treble Control + 13db. Selector switch for X 9in. Ported 253 X 16 x 9in.

Crystal P.U. or Tape/Radio. For speaker
output impedances of 3 — 15 ohms. For - & AUDIOTRINE HI-FI SPEAKER SYSTEMS
standard 200-250v. A.C. mains operation. / {\e Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
tAatstcri:Ct;;l’;(eBl::g :‘11:! il'lxrgacfzi;:;l::ldkﬁl:gl j | high quality speaker, cross-over unit and tweeter. Smooth
chi o
T | jriponse and exiended frouency range £ 48 Carr.
COMPREHENSIVE WIRING DIAGRAMS & INBTRUCTIONS £ 1o JE Con = § OR SENIOR 15 WATT INCLUDING £7-95 Carr
& ATT. 2 - .
or ucm%! BUILT IN TEAK VENEERED CABINET . 2“2’75 40p HF126 15,000 LINE SPEAKER 50p
as {llustrated £18:50 or dep. £2-12 and 8 monthly payments $2-12 (Total $19-08).
AUDIOTRINE HIGH FIDELITY SPEAKERS | fonc, ino,6 Watt HI-FI AMPLIFIER fsmed
£200-250v. AC meins operated. Response 30-20,000 c.p.s. —2dB. | 0090
Heavy construction. Latest high efficiency ceramic magnets. Separate Bass and Treble ‘lift and cut’ controls. 3 input sockets for =k el
Plasticised Cone surround, "D'' or "T" indicates Tweeter Cone Mike, Gram, Radio or Tape. Input selector awitch. Qutput for
providing extended frequency range up to 15,000 c.p.s. 3-15 ohm spkrs. Max. sensitivity 5mV. O/P rating I.LH.F.M. Enclosed enamelled case
Impedance 3 or 8-15 ohms. PLEASE STATE CHOICE. 9t x 23 x Biin, Bilver finlsh facia 10} x 3}in. 7.98 carr. FACTORY BUILT
Exceptional periormsnce at low cost. Complete kit wiring diagrams and instenctions. £ O 40p. £10-95
HF808T 8~ 10W 2£2:56 HFI20D 12 15W £6-80

Hrizona oo s S HT1CON 18 R S W 47,06 R.S.C. TAI2 MKIIl 6-5+6-5 WATT STEREO AMPLIFIER

HF1%0 12 18W 8596 HFI128D 12° 15W 2850
Fully Transistorised. Hi-Fi o/p of 6-5 watts per channel. Optlmum performance with any

FANE 807"‘ HIGH FlDELITY SPEAKER cryatal or ceramlc P.U, Cartridge, Radlo Tuner, Tape Rec. etc, Input Sel. Switch, Bass,

Treble, Vol. & Bal. Controls. COMPLETE KIT OF PARTS WITH FULL £ |2_99 Carr,

A full range 8in. 10 watt unit for excellent sound quallty, in sultable Send 8.A.E. for leaflet, WIRING DIAGRAMS & INSTRUCTIONS 40p.

enclosure. Cast chassls Roll P.V.C. cone surround and long throw voice Factory built with £16.9 Or in Teak £19.95 Dep. £2:50 & 8 mthly pymts
coll to achieve very low fundamental resonance of $0 c.p.s. Tweeter 12 mths guarantee . 5 Veneer housing - £2:50 (Total 2£22-50).

15 K My, Gaurs 10:000, T peereaPonse, Fyequency range 25 H: o AUDIO FIDELITY FR1 SPEAKER KIT |
z. Gauss 10,000. Impedance 3 or 8. b |
PLEABE BTATE IMPEDANCE REQUIRED List £4-50 .99 Response 30Hz-15KHz. Rating 15 watta in sealed cabinet

MODEL B03T 8" 15w. with parasitic Tweeter, £5.50 Imp. 8:15 ohms. 8” Basg Unit with P.V.C. Cone surround |
Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or B-15Q). List £6-50 for ultra low resonance. Pressure Tweeter. Printed Circuit.
Inductive/Capacitive Cross-over. Damping

R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREQ AMPLIFIER | gt secvs tominabanad "0

BUILD AN AMPLIFIER WORTH APPROXIMATELY 5:533 £
DOUBLE THE KIT PRICE INCLUDING CABINET Carr: Frees

Only high grade components by leading manufacturers ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM
* Push Button Selector Switching For Magnetic or m

Carr. 50p

* Jack Socket for Headphones Ceramic Pick-Ups : ade(;gf)?steeﬁgo(:&% i.spi(s.l‘l‘nfple‘zli:ﬁ:epf;o;(l;ms

* Neon Indicator regardless of Price. .
* Satin Silver Finish Metal Fascia  Output (per chan- Pe.rlormal.:ce comParable with  COMPLETE KIT
* Solid State Circuitry . nel) 15 watts RMS COMPLETE KIT upits costing considerably more£25.95Carr. !
o Twenty_Slhcon Tnnsnstqrs into 8§. Fre- (less cabinet). .95 Consists of (1) 1219. 15w Bass . 75p '
* Four %lOd;S,s l;ﬂ'g 1}“tlﬁe" ;lu:;lc)’t 1;839121;;2 gagr_- 7tolg_ ;’mitrithlcaﬁ chassis. R(z!zl)rSubber cone surrmtx‘nd
C <AL, for Z to z abinet if req. r ultra low resonance. -way quarter section
full descriptive leaflet. + 14 dB. £5 extra. sgries cross-over system, (3) 8 x Sin. high flux
R.S.C. STEREO FM IfI TUNER. FACTORY BUILT UNIT INC. middle range speaker. (4) Dome Pressure Tweeter.
in cabinet CABINET with 12 months’ guar- £42.5[] ()] Quagtityba'coust(i;:)dér_npir_\tg m%tef!i;l‘ll"(é)t Ha?_dsom; Teak
Visually matches . antee. Or Dep. and 8 monthl veneered cabinet. ircuit and full instructions. Terms,
t £37 95 payments 55.{’7 *(:;'otal £48-36). v Deposit £4-71 and 8 monthly payments £3-12 (Total £29-67)

Super 30 Mk, III

FANE HIGH FIDELITY LOUDSPEAKERS AT LESS THAN HALF-PRICE

UNREPEATABLE OFFER - BRAND NEW - BOXED - FULLY GUARANTEED for High-Fidelity NOT Group Disco use

Available by Mali Order only due to smail of some dels. SAE for ieaflets. Please state impedance required,

Model No. Price Model No. Price Model No. Price Model No. Price Model No. Price Model No. Price Model No. Price

(Incl. VAT) (incl. VAT) (incl. VAT) (incl. VAT) (inc. VAT) (incl. VAT) (inc. VAT)
508 £2-78 1002 . 2419 121718 24-61 138/18 £4-51 122{10TLR £6-36 122/14LR £9-18 152/10 £9-28
506 22-81 1005 23-85 121/15LR 2533 138/15LR £4-83 122/12 £8-75 122/14ALR £8-52 15212 £210-84
507 £1-08 1006 £3-50 138/10 22-18 138/15TLR £4-96 122/12A £7-08 122/17 £10-26 152/12A £11-88
508 98 1008 £2-88 138/10T 22-31 101/10A 24-27 122/12D £6-88 122/17A 21059 152/14 212-49
801 2398 1001LR 2500 138/10LR 22-50 101/14 £6-64 122/12T £7-08 122/17T 21059 152/17 21496
802 $3-69  1005LR £4-837  138/10TLR 22-63  101/14A 2674 122/14 2847  122/17LR £10-98 /
802T 23-82 121/10 2317 1388/11 £38-55 122/10 -18 122/14A 28-80 122/17ALR £11-31 153 £17-48
ggg £3-25 121/10T £3-87 138/11LR £3-87 122/10£ £5-49
1001 e ] e iRt 23 | All Transformers available as previously advertised
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THE WEST HYDE Prices
PRESTIGE CASE include p:
The smartest of the feet

wezg HAyde cases all and VAT

with top and bottom
panels only, in black
PVC covered steel
(piain or louvered), Free

+. 1o
Full Panels requlred

;nell, 3 “l;;gﬁ
State i =

standing or 19in. rack BC21 (33~ whole rack) £13-46 33p 14p
mounting with alumin- BC22 (31~ half rack) £10-90 33p Tdp
ium brackets. Supplied BC31 (54 whole rack) £15-53 £1-24 T4p
ex stock, fully as- BC32 (5% haif rack) £12°79 £1-24 149 .

sembled, with SS Pozi-
drive screws,

A smart miniature
case in tough,
rigid, high-gloss
black A.B.S. Front
panels in either
aluminium or white
PVC/Steel. Built-
In slots for PC
cards, dividers, or
screens. Chassis
or PC boards can
be supported on ""P' ciips from
internal piliars. Excellent as
encapsulation boxes.

Rrices include P. & P. and VAT,
Less for quantities. Also avali-
able less panel and screws.
Minimum order £1.

{_OnTIL hond

(1) No.

PLASTIC
Ccasts

with moulded-in core. 75mm 97p.
5 more sizes up to 154m
(2) No. 281.1. Nylon412mm Load 50kg.

(3) No 277. Ali., ground, polished,
anodised. 88mm, Np.120mm. £1-06
(4) No. 268. Satin ati. 57-5mm. 84p.,
102mm, £1-01, 145-5 £1-17.

(5/8) No. 250. Bilack nylon. Very
comfortable. 7Smm, 28p, 110mm.
41p. 155mm, 67p

Prices correct May 1974

AMI““" VENTI LATED
CASES

AMTRON METAL CABINETS
GIVE EXTRA VENTILATION
Ideal for Stabilised Power Supply
Units. A fightweight case with
perforated sides and top. The
front panel is of heavy gauge
anodised ali. The top, bottom,
sides and back interlock, secured
by 4 screws. The front frame is a
clever moultding holding the
paneis allowing for 4 hidden
fixings for a chassis if required
{not supplied). Integrally mould-
ed front feet also form the
mounting for the tilt support
which Is standard with this matt
blue painted case.

Prices correct May 1974

g
MINOS

285 Anodised aluminlum
centre bar. Black plastic brackets

. 4

- ’ e =.
10offt 100ft
M2 65mm x100mm x 50mm
2" x 33" x Sip  45p
M3 100mmx130mmx50mm
33/ x5 x 2" 67p S58p

Prices correct May 1974

Prices
include

P.& P,

22p any quantity.
Write or phone
for new catalogue

~ny

W ‘zz?w’}gs

Height Length Depth Code 1 oft
120mm 284mm 138mm 00 3009-00 £6-40
120mm  224mm  138mm 00 3009-10 £5-61
120mm 284mm 188mm 00 3009-20 £7-07
Less for quantity

Prices include feet, tilt, VAT and P, & P,
Prices correct Mny 1974

23T

‘ % I
5 4 ﬁj@*{m%\y .

W. H. D 1off W. H D 1off e
A 4-5” “ 6-5” £3-60 M 457 3”7 13 £4-44 :
g :g" 13” gg 2:: g 4-5” 13” :3" £::: The design of these
5 107 . 4-57 10" 13” £8- N
5w 3 e £as Py 3w esa JOR PN LR G
E 9 7”7 6-57 £5-44 O 97 77 13" £6-91 -
F 9 10" 65" £628 R 9 10" 13 £8-41 Sserviced within their
G 13" 3 657 £5-44 S 13* 3”7 13" £6-91 external panels, 48
HIE ¢ SF BB LI L s Lo o o
J 18" 3% 6.5 £628 V18" 37 137 E8.41 Duclored it white
18” 77 8.5 £8-41 W 18” 77 13" £10-20 P.V.C./aluminium panels.
L 18”7 10" 6-5” £10-20 X 187 10~ 13" £12-21 Prices correct May 1974,

Woodgrain: D £5:44, EA G

aaiar s WEST HYDE ()

oneortwo chauls according

to sizeand P. & P,

WEST HYDE DEVELOPMENTS
HILLS, MIDDX. HAS INN.

I.TD RYEFIELD CRES., NORTHWOOD
: Northwood 24941 or 26732 Telex: $23231

188

%
<+iicon

ALL

PRACTICAL
WIRELESS

ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic ignition System was

recently described in Practical Wireless and has proved ex-
tremely popular. We are able to offer the kit in two forms; the
standard kit containing the electronic components only, enab-
ling the customer to tailor these to his own layout, or the
de-luxe version containing a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with AM.P
Electrical Spade Connector Block. Each kit is supplied with a
custom wound transformer, first grade components and full
constructional details.

The original circuit employed Germanium Power Translstors

for the negative earth version. WE NOW SUPPLY SILICON
P.N.P. POWER DEVICES AT NO EXTRA COST! All
components available separately. Case size 43" x 33” x 2”.
Complete assembly and wiring manual 25p, supplied with de-
luxe kit only, refundable on purchase of kit.

Suitable for 12v systems with Pos. or Neg. earth,

Standard Kit
De-Luxe Kit
Quantity Discounts:

Price:

Trade and Overseas 1-5
Enquiries Invited
Mail Order Only

Nett 6-9
10-49 Less 15%
100-999 Less 25%,

£7:97 U.K. Post Free
£9-62 U.K. Post Free

Less 10%,
50-99 Less 209
1000 up Less 309

ALL PRICES INCLUDE VAT

PLEASE STATE POS. OR NEG. EARTH WHEN
ORDERING.

DABAR ELECTRONIC PRODUCTS

98A LICHFIELD STREET,
WALSALL, STAFFS. WS1 1UZ
Tel. Walsall 34365

PLUGS & LEADS

Plugs

Fack 107 5 pin Din

Pack 108 3 pin Din

Pack 135 §" Jack

Pack 130 }” Jack Stereo 50p

Fack 103 Loudspeaker Plug 20p

Pack 100 Phono Plug IGp

Pack 230 3 pin Socket 25p

Pack 236 5 pin Socket 35p

FPack 234  Loudspeaker
Socket 35

Ready-made Leads

3 pin to 3 pin Din

3 pin to_open end

5 pln to 5 pin Din

5 pm to open end

5 pin to 4 phono plugs (I 00

Al leads approx. 5ft. in length

Speaker lead Din to spade
12fe 50p

Extension lead Din plug to

socket {2fc.

DIAMOND STYLI

8TA; 9TA; 9TAHC; GP9Il:
ST4; ST9; EV26; GC8.All at 80p
each,

Double Diamond £1.25
Diamond suitable for Orbit
NM22; G800; M3D £2:25 each

CARTRIDGES

Goldring G800 £6-00
Orbit NM22 £4- 00
Shure 75/6 £6-00
Sonotone 9TAHC (Dia) £1 -0
Sonotone 8T4A (Dia) il 50
Ronnette 105 (Dia) £l+25

Prices include VAT and post
Prices correct at time of going ta press but subject to change without notice

J. J. Francis (wood ereen) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 ORS

www americanradiohistorv com

RECORD CARE
Cecil Watts Dust Bug £1:20
Parastatic Disc Preener 45p
Antistatic Fluid 20p
Dust Bug Spares

(Brush & Roller) 15p

CASSETTE TAPES
Audno—M:xnetlc C60

Qty 3 10 20
Pr|ce|£l 00|£I 90[63 20(£6-30
Cassette Caddy £1-20

Cassette Head Cleaner 35p

ZONALILFORD TAPE
5 Standard 600ft 25p
53" Standard 900ft Sop
7' (Plain boxed) 1200ft  60p
7" (Westminster Boxed)
1800ft £1-25
7" Reel of Leader Tape
(Blue or green)

HEADPHONES
Sennheisser HD414
AKG K50

Beyer DT48S

MICROPHONES

AKG D109

AKG D202EI

AKG DI190C

AKG DI90E

AKG D224

Sennheisser MD2{IN

Sennheisser MD413N

Sony ECM50 e

Audio RMS7F Radio Mike
£231-

SPEAKERS
E.M.l. 350 Kit 8Bohms
E.M.l. 450 Kit 8ohms

£8-20
£4-50

Telephone; Matchmg 476
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A S8ELECTION FROM OUR COMPREHENSIVE CATALOGUE O

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED TEST METER

AA11S $p BCY72 14p D10 (NTGD10) 0Cs3 23p 2N1307 30p 7447 £1-50 | This compact, robust Meter contains a transistorized ampiifier

AC107 Sop BD124 8 p|OC84 25p 2N1308 34p (7450 24p | enabling a very hloh input Impedance to be achleved {(at {east

A2 BEd Spem, SR B el I3 SWah I

P ] 25p P | DC & AC Ranges £17-50 each

AC128 24p BD131/132  B8p[HT841-33 £2-24{0C171 a0p| 401C) T1p|7454 24p _

AC128/AC176 EDY20 91p|HT881-33 £2:-90/0CPTIM up |2N1613 15p|7460 24p Further detalls on request — ask for {eaflet 08-351,

44p BF115 23pHT341-33 £1-02/ORP12 Hp 2N1711 13p(7470 S4p

Ay mme e A PPp—

AC15! p B P P P

AGs  Hagnin Bl o3 spirars $io | Ine fast efiective way for checking Dightal DIL IC's.

Ag‘“l':"'( “’lgﬂa :‘,“ﬂglﬁk :; L P ﬁ' ;:;g ::p Ch-ckn DIL gatee, flip-flops, hift s,

AC187 "" B : P A Cllp on loglc plates clarify circult state,

ACI88K i BF104 16p [MC1307P £1-#! 17p|7482 £1-¥4 9

AC101/|RK 18p |MCI310P &2 17p|7483 £1-58 #ngn;:ﬂ.uonco with clrcult. input Impedance responds to one

ACY17  1Tn 18p[MC12%0P _ 80p 42p|7488 39 | inetant dispiay by LED's.

e 1’:: e 3prrgly B0 N ] N0 3: A g1 | Power supply automaticaily sslected.

ACY20 18p MC1408L £2 20p IN2904A 49p|7492 £1-92 Full instructions supplied with each device at £25-8% each.

ACY21 Sp MC4024P £2-26/SL103A 50p IN2905 65p(7493 p

AB140 240 MECAd0B - ¥ap s?k finer) top INBIZe 10ol7ass - 862 | INTEGRATED CIRCUIT TEST CLIP

P p ectifier) fip P p

AD149 34p MFCO030 £1-03/SLBO3A ~ Bbp IN2025  20p|7496 £1-78 | |ngigpensable ald fo the engin

AD161 2ip MFC6040 £1-15 572 p 2M2026 10p (74100 £1-97 | with both 14 ad packages. Clips on to device under

:3}::““ mu:m° P eI B L $2p | Can be used as a removal tool. ‘Accidental shorting of IC leads

82 C8040 £1- p|IN3054 P $1p

‘AF108 o FE"’""’ £212TAA30 &1 28|2N3055 85p|74141 £1-28 ellmlnntod A Capacitance effects at KF are noo!lglb!on.” each

AF114 10p MJE3TH 08p| TA A0 75p EN3228 £1-10/74150 £4-02

AF115 20p MJES:! 63p| TAAB81 45p ZN339 A 20p 74151 £1-32

A PRu, Soine gifmes” et | INTEGRATED CIRCUIT FINS

£1-20 - 00/ 11 2! p|74154 48 | The towest priced IC mounting avallable. PIln Sockets come In

AF118 44p |HPX29 £1 -4¢|MJE053 48p| TBAB10S £1-68(2N3703 12p|74155 £1-98

AFi24 235p/APxE  £1-$8(MJ480 CpTiLig 62 s8linaTos  iaoi7eiss &8 e e U L L e e I LT

AF128 24p BRI Wwp(MJB &1 25 TIL209 0p |2H3T05 12p(74190 £2-16 '

AF128 24p BAYIN up M .m £1-38) TIP31A #8p |ZH3T06 12p|74191 £2-18 | Pin Sockets 1,000 p &7 "

AF139 4Tp BAXIS £4-12|TIP32A 70p |2M3707 12p|74192 £2.09 | Pin Sockets 100 nluu £1-08

AFi88 40p BS K0 up,mmmum TIPMA l5p|2N3700 12p (74193 £2-09

AFSo Mo BSiE)  mMoMuso Sl TISH .  'a0pfanme  iapaie  £14e

p BS ¥ p [ZH P N

ASY2s  2spBSwin 285 MJ1000  £1-58|TRY 20p tHAM1  12plao2so sp | TRANSDUCERS — ULTRASONIC

ASYR7 Mp ESYSIA 12p MJ4802  £4-44(VA1039 Ilp IN3T73  £2-50(40309 4p | A new type of 40 kHz T to

ASY28 22p ET108 £1- 3. MLM309K £1-98(VA1040 13p IN3819 28p|40310 sop | and recelve a 40 kHz signal. Supplled with (rlnammor/ucolvor

ASY20 “p BTY76/400R MPF102 37p|VA1086s  13p :IN3820 $0p|40311 42p | clreuit sheets,

::113; g > u”u MPquNu‘s.n VAosgn ;In !z%gE ;:n:gg;g :;n SOLD ONLY IN PAIRS

p a2 Ep 2 (4 p | T No. 8318t NEW LOW PRICE £4- ]

BB104 Mplayi2? 2, umoo(muu) wot 5p/2N386S  £1-1040380 sp | PO° R

88103 t0p BZY C3v. w02 Tip |2N3904 20p (40381 45p

=C107 18p |MPF10!(2NM59) W04 27p [2N3906 28p (40362 45p

C107/BC177 uvuca vV 10p| W06 320 {2N4058 13p 40408 s2p (:Auz:l Suporhot System with RF Amp. IF Amp, Mixer, 0SC.
30p |z s1CTVE |HESSSY 1lp N OB 41p2N4060 13p|40407 40p 1.C. 9.¢. Douc(or and Voltage Regulator. ideal for car radlo

B e sy we iR NG Gomven  idee s

/8C178 1) v | ] P 11p 404 $2p
rY Vi Tep NKT212 25p|ZT X300 13p 2N4441 Top(4041 $2p APWON SH!ET Q ELREy 1
8C109 10p |HIYISCIEY 70p NKT213 28p | ZT X302 18p 2N4444 £2-20(40430 £1-13

R, SIRCH MU S m gl

p|BT 1} P p|405 1-92
e B I D e e oo™
1 T 40878 £1-

: 140 =| AS011 ‘“ NET271 ": X330 "p 2N5457(MPF103) 40800 '.,."" Featuring thermal protection. Ideal for car radle appiications.
147 12p CA013 1 lg HETZI4 18p(ZTX500 40801 7op | APPLICATION SHEET & DATA 18p
148 1p|CA014 $7|NKT218  20p|ZTX501 I!u 2N5458 (MPF1 a5p

-gn; ﬂp'g: = :“§¥52A gp T;% :" 2N5459 (MPF105) o

1 IM8A p|Z i d £1-08
£188 1Eﬂ CA3IR® &1 -99(NKT361 75p;Z T X504 4s° 49p|40673 s2p | PACKAGED CIRCUITS
£159 1ip CASGIA 12 78p|IN914 4p 2NB756 £1 n«mo £1-30 | The complete range of N du! belng
C147/157 28p CAMGS g1 37 NKT402 83p}1N3754 20p 2N 5777 featured In magezine artictes. See catalogue for detalle.
148/1 Eip CASD4E u'NKTW T1p}1 N400O1 4|:| 2N8027 (D131’1)
poims Ehumre gum BT e
P LA306E I (4 n
i adois g’ Toontzs g ANTEX SOLDERING ¥QUIPMENT
1D A 306 - B3| Tn 3N140 92p X28/240v 25w iron. £1-08 ?w kl(‘! 20
;E.l M & AN152 92p| MLX 12v 25w kit, essentlal lor cnr (ool kit
! : 8p 741/TO5  48p) XS0TC 240v 50w temperaturo controbied &6
| A 4p 741/8D1L 34p
|G . TOS &1
bIEAN ARMIOLL  sPsciALISE IN EDUCATIONAL
14 AND GOVERNMENT ORDERS
0: E —See catalogue for further detalls.
£
»
ﬁ: ARROWLL  SERVICE PLUS o
ity 10% DISCOUNT OVER £4. NO POSTAGE .,o’
:g AND PACKING. TOP QUALITY PROD- o
1im UCTS ALWAYS B8Y RETURN ’..0
e COMPREHENSIVE CAT. p—p
]
Hm| e
m| Important Notice 'All prices are ..".
==: exclusive of V.A.T. Please ld: ! '/;V AT . ;
to the fina! total of your order after -
1:' CR8I/G0APT S deducting any discount which may \ﬁ 3
2p CZ6 17p/0C81D be due”  VAT.REG. pm0emTt o b - <R
- & é\;
DEPT. PW 11, 7 COPTFOLD ROAD Ry
BRENTWOOD O
] ESSEX CM14 4BN i ___'éo“‘.g\$°°°_
< e >
. R O g )
& @\ IQ éo \" Q‘.?
o e 20O OQ .“ o
B et >
R ias] A &
o &° REGISTRATION No, 1062424
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= Dept 1
[] e en rn nlns 56, Fortis Green Road, London, N0 3HN
telephone: 01 883 3705

MINITRON : SIEMENS
| IO Cf
i litronix LIQUID CRYSTAL DISPLAY complete with
Floment saicoar, 16 Pin 1L (omm m milsn sockat and removable refinctive backing
oracte Heigh Rof ANA1IZR |3 choracrar height  Con
090 gt Ret J0I5F vy be durectly driven by National Semiconductars

| Overflow/Polarty  Ret 3015G = Aloem Clock chip MMS316

NEW PRICE £1.29 : ﬂ OUR PRICE £76.50
4 LIGNT EMITTING DIODES

0 125" dia TIL20Y Type
Red  24p each,Yellow 99 sach

Ist GRADE BRANDED PRODUCTS Seven ‘04:;"" Green 4lp each White 159 eoch
meni
oL 707 oL 747 0 125" dio
Red w4aN 71 MAN 73 03° igh charoeter 06 high chorocrer 'y Rod (LED2} 26p ea
14 pin DIL L H Dech Green (LED4} 69p eo
e A di2 alp 749 8% Greea PAEN 5 MAN 53 oL 0 175" dia grsen (LEDS) 75p e
uEl e ads €l 491 £1 10 L) - /850
a2 awr €1 4 92 8 Yellow RN 8L MAN 6 en :: 4...:«;(0:50/750 Tree
AR 7493 a2p | f; - ece!
Common Anade o Green i sach
Pasf ol ol 4 All Common Anode  Left Hond Decimal Paint Red Ony e Yok Volou Mk
o iz ass: Charocter Haight 0 3= i7
1092 syle MLED 500 still anly 17p RED)
a4t 74141 €110 ’
a5 63 4154 £1 B2 ouR "H:Eiz.""d £2.,’
476 tdn 74192 €215
430 m 486 “p 4193 E2 53 LOW COST
7441 8ip 489 £4 75 1% £ 73

ReD ( Led 7)
CREEN  ( tedts)
YEUOW (Led21)

o)
1 omoaanr This state-ai-the -on MOS LS ehip contains
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VAT INCLUSIVE PRICES

{booklet alone 10p)

woesyuwe THERADIO SHOP  Zxistens, PADGETTS RADIO STORE
\ OLD TOWN HALL, LIVERSEDGE,
& — TRIACS — WD YORKS WF15, 6PQ

LU PLASTIC 6 SAMP ISOLATED  10AMP ISOLATED

\
NASOIGIW 100V 27 NAS065IW 100V 46 NAS1001W 100V 63 TEL. HECKMONDWIKE 405265
NAS0161X 100V 26 NAS0651X 100V  -44 NAS100tX 100V 60

MiENAY O Mumwey 8 bk o R

: : 200V -4 v ) .
N Ao oaw 200V %0 NAS0GS4W 400V .84 NASI004W 400V 1.09 Used |19 Tvigu:es. Tylpig AW 47-91|. Perfect condition. 6 months
o T o
NASO 600 . 600 -0 S1006W 600V 1-34 " -li .
NASIoRX Soov 82 NASoes6X 609V 1-00 NAS1006X coov 1.28 &:m:llei;e untested TV Sets 19” 405-line Types £3-50 carr. and .
JAMP ¢ PED 8-5AMP | L =
TABF"' CLIE TAB SOLATED u:#:LISOLATED 19”7 625-line types untested. Complete with UHF Tuner £5-50
NASO301W 100V -30 NAS0351W 100V -52 NAS1601W 100V -84 carr. and ins. Paid.

0 NAS0851 -50 0 R oA
NAS0302W 200V -3 NA 0352)\;/ 5881’, -67 mﬁ}%cv Lm .:: One Students and One Instructors Wireless Procedure Training
. N . . Set, each unit housed in a small wood box and comprises Mike,

NAS0302X 200V 34 AS0852X 200V 64 NAS1602X 200V 36
“ﬁmy :£¥ :‘2' “ﬁ“&?ﬁv :81“ g; ”ﬁ:w;{v :%g :g: Single L.R. Phone and connectors. Requiring Bell Battery (not
NASOI0EW 600V 70 NASOS56W 600V 120 NASI606W 600V  1-68 supplied) to make intercom. £1-30 post paid.
NASO0306X 600V 66 N 1-14 NAS1606X 600V $-60 Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains
Devices with Internal Trigger have *'W" suffix. ""X"’ denotes Standard motor with Gear train (ex slot machine) Fair condition 60p
Triac post paid.
_@___ THYRISTORS ___@— 1 cwt. of ex Government Scrap Resistors, Panels, Gears, etc
30p carr. 80p.
1-6AMP MINI TOS5 4AMP ISOLATED 6AMP ISOLATED
NASO06R S0PV 20 TAB TAB gpea{:rsAlrlen:oi/;d f';on: T\/dsetz.k_All Z:zohm. 24 watts 7 x 4, 6 x 4,
Vs imoy 8 Wates v on b oy a G ey
S . AS106T5 100 . AS206T5 100V -33 Top Quality Tape, Reel to Reel 5” LP 55p. 53" LP 60p. 77 ST 66p.
”ﬁ:%; &.‘?S}& :: mﬁg}geg 3&‘\5 '.:3 “ﬁg?z&\% %\\; 23 7 LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p.
SAMP ISOLATED 16AMP ISOLATED Jap Earpiece, 8 ohm, magnetic, 3-5 I2p post paid.
:;:Fmsi s0v 32 z:?mw 56V 45 Ex Equipment Valves all Tested before despatched. 3 months
NAS306T5 100V -38 NASB06TS 100V 53 guarantee on all valves. Single valves post 3p, over post paid.
NAS306U5 200V 47 NAS806U5 200V -66
NAS306V5 400V -75 NAS806V5 400V £1-05 [A)%Péz zgp EE’EIF?O 7.29 ;;ggl :zp
CLOCK CHIP €TT008 .. .. .. .. .. .. .. £895 P : P d
The unique CT7001 represents a major breakthrough in Clock Chip design, EB9| 5p PCC84 ép PY33 20p
incorporating many features available for the first time: EF80 10p PCL82 1Sp U9 20p
365 DAY CALENDAR - 12/24 HR. OPERATION - ALARM - SNOOZE EBF89% 15p PCL84 15p 6BW7 2p
ALARM - SIX DIGIT CAPABILITY - DIRECT DRIVE TO LED DISPLAY - ECCS8I 12p PCL8S 20p 6F23 15p
CONTINUQUS OPERATION DURING MAINS FAILURES. ECC82 12p PL36 17p 30F5 12p
Copy of data available—please send 10p stamp. EY86 20p PYS8I 10p 30FLI 20p
Spgclul 'I(dt'comprislng 1 CT7001 & 4 LED 7 segment displays and dataz?:e:‘s' EFI83 20p PYS800 17p 30P19 10p
and socke! N .

ABOVE PRICES INCLUDE V.A.T.

Please add 10% VAT to all listed prices. Postage and packing 15p per
order. Send 10p stamp for latest cata! Callers L
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NEW MULLARD & MAZDA VALVES

All individually boxed
and guaranteed. Full
trade discounts to bona

EXPRESS
POSTAGE

5p for 1 Valve.

fide companies. Price Each _additional Valre
. ape . add 2p.
and availability lists on
appllcatlon. (PC86 075 PL84  0-66  30C15/
PC88  0-75 | PL504  0-88  PCF800 1.05
DM70  0-63 EF80 046 | PC97 0-45 | PL50S  1.06 | 30C17  1.00
DYSL 085 | EF83 108 PCS00 058 | PL509  1.55 | 30C18/
DY86/7 048 | EF85 043 PCC&4 062  PLB0Z  0.96 | PCF805 000
DY802 045 | EF88 090  PCC88 080 | PY33 088 | 30F5/PF818
EABCS0 100 | EF89 081 | PCCBS  0-65 | PY81/800 0-50 | 110
EBol 038 | EF0l 1380 PCCi89 085 | PYsz  0-55 30FLl/
EBC81 075 | EF92 140 | PCF80 051 PY88 080 | PCESO0 075
EBFS0 060 EF95 135 PCF82 1380 | PY500A 105 | 30FL2 075
EBF8Y 063 EF183 080  PCF86 065 | PY800 0-50 | 30FLI2 1.05
EBF80 058 | EF184 060 | PCF200 085 | PYSOl 050 | 30FL14 085
EC86 o-75]xmo 0-68 | PCF201 0-87 | U26 1:00 | 30L1/PCC84
EC88 077 | EL3d 098 chgox ggi. U101 1»go 0-52
ECC81 o-u]mse 108 PCF802 071 U193 0-50
ECCS3 048 | ELBI 090 | PCF806 088 | UABCSO 0.9 | °0L18/FCCS08
ECC8S 0-45 EL84 047  PCH200 088 UBCSL 070 o o
ECC84  0-85 | EL8S 055 | PCL82  0-54 | UBF89  0-80 17 0
ECC85 0-53 | EL88 085 PCL83 0-68 | UCCS85  0.60 | 30PAMR 1-30
ECC88 075 EL9S 070 | PCL84 058 | UCHSI 1.00 | 30P12/PC801
ECC180 071 | ELDL 181 | PCL85 083  UCL82 070 1-08
ECF80 056 | ELL80 130 PCLS6  0-63 UCLS3 070  30P19/PC802
ECF82 078 | EMB4 1-13‘?01‘505/350”‘3“9 oo-go 1.00
ECF86 071 EM87 11 - 1.84 -96
ECHSI 100 EYSl 088 PDS00 185 UYss o050 'r-l/FCLSOL
ECH83 100 EY86/87 042 PFL200 0-80 | 6/30L2/ TR
ECH8¢ 078 EYS8 064 | PL36 088 | ECC804 100 PCLSOOI S
ECLS0 058 | EZ80 051 PL81 0-75 | 6F23/EF812
ECL82 081 | EZ81 040 | PL81A 088 105 | 30PL14/
ECL83 088 | GY501 090 PL82 0-50 | 30C1/PCF&0 PCL88 125
ECL86 0688 ' GZ3& 078 | PL83 0968 0-51 | 30PLL5 108
| BP41 3-00 | 636 0-30
NEw VAI_VES | 8P61 075 | 6J7TM 045
T4l 100 | 8J7G 0-40
H H Ul4 1-00 | 8K6GT 075
Individually boxed and Jii 1% sxse 045
- U26 085 | 6K7G -30
guaranteed but of Euro- 72, 9% |%ki¢ o0
fai UABCS80 040 | 8K8G 045
pean or other origin at UAF49 076 | 6K25 0-78
H UBC41 075 | 6L6G 055
greatly reduced prlces.‘m,c,,, FR[Ese R
: UBF80 040 | 6Q7G 050
Quotations  for any | UBF82 040 | 6SL7GT 0-48
: UCC85 045 | 68N7GT 048
valve not listed. Send Y% 048 sNior 048
: UCHBL 040 | 6USG 076
SAE for lists. UCL82 085 | 6V6G 040
8 : v
AZ1 060 | EF80 025 | PC86 080 EE&,’ 8.32 gx‘?,“ 0.23
AZ31 055 | EF85 035  PCSS8 060 UF8® 040 | 6X5G  0.40
CBL31 120 EF86 080 1"CY7 050 | UL4l  0-86 | 6X5GT 045
CL33 180 | EF89 0-28 | PC900 048 | ULs4 048 | 7Bs 075
cY3l 0-50 | E¥91 037 PCC84 040 | Uv4r 048 | 7B7 0-70
DAFY1 030  EF92 050 PCC88 055 | vyss 040 | 7C5 1-30
DAF98 050 EF85 0-40 | PCC88 0-50 | VR105-30 040 | 7C6 075
DCCe0  1-35 | EF98 0-76 | PCC139 080  VvR150-30 0-40 | 7TH7 070
DF9l 030  EF183 080 | PCF80 030 | 0A2 0-40 | 7R7 078
DF96 050 EFI18i 035 PCF82Z 036 OBy 040 | 787 228
DK9®1 046 | EL32 060 | PCF86 080  1Rs5 046 | 7Y4 075
DK92 070 | EL33 176 | PCF801 050 | 185 0-80 | 12AT8 0-40
DKo6 080 EL34 050 PCF802 080 IT4 080 | 12AT7  0.40
DL#2 040 EL36 050  PCFA05 090 | 384 040 | 12AU8  0-45
DL9:+ 048  EL37 250 PCF808 075 | 3vy 070 | 12AU7 038
DL98 085  ELil 0-80 | PCF808  0-80 | SR4GY 080 | 12AX7 038
DY86/7 038 EL42 080 | PCL82 035 | 5U4G 040 | 12BA8 0.4
DY802 087 | ELB4 0-28 | PCL83 088 | 5v4G 050 | 12BES 050
EABCA0 0-38 | EL95 0-40 | PCL84 045 | 5Y3GT 048 | 30CL 0-80
EAF42 075 ELLSO 100 PCL85 080 | 5ZiG 046 30Ci5  1.08
EB9L 022 EMB0O 045 PCL86 045 | 6/30L2 090 20017 1.10
EBC33 100 EMB1 080  PCL805/85 6AKS 040 30C18 080
EBCil 076 | EMB4 035 0-50 | 6AMS  0-00 | 30KB 110
EBC81 083 | EM85 100 | PD500  1-30 | 6AQS 045 | 30FL1  0-80
EBFB0 040 | EY51 040 | PEN45 075 | 64876 085 | 30FLe 075
EBF83 040 EY86 040 | PL36 0-55  6ATS 045 | 30FL14 0-90
EBF89 038 | EZ40 075 | PL8l 050 6AU6 080 | 30L15  1-05
EBL31 150 | EZdl 076 | PL82 045 6BAS 028 | 5oy
ECC81 040 EZ80 028 | PL83 045 aBES 033 9,95
ECC82 088  EZ81 020 PL84 040 ¢BHé 075  S0P4MR 130
ECC83 083  GY501 0-90  PL500 0-7B|BBJ6 0-55 | 30P12 106
ECC84 0-80 | GZ30 045 | PL504 075 | 6BQ74 0-55 | 30P18  1-00
ECCB5 040 GZ32  0-50 | PLSOA 090 | 6BR7 100 | 30PL1  0.95
ECC88 040 | GZ34 0-85 | PL503 155 | 6BB7 185 | 30115 1.e0
ECH35 125 | GZs7 125 PL802 095 | 6BWE 090
ECH42 100 | HN309 150  PX4 3-50 6BwW7  0-pp | 30PL14 125
ECH81 030 | KT61 175 | PX25  3-50 | 6C4 085 | 35W4 050
ECHS83 045 KT66 250 PY33 068  6CD6G 130 | 35Z4GT 070
ECL80 055 | KT81(7C5) | PY81 050 [6CH6 140 | 50CD6G 120
ECL82 035 130 | PY82 035 | 6CW4 100 | go- 050
ECL83 070 | KTBL 175 | PY83  0-88 | 6F23 1-08
ECL86 040 | KT8S 290 PV88  0-40 | 6F25 1.00 [ 813 ITT £13
ECLL800 320 KTW61 100 | PY500 105 | 6F28 0-70 | 813 USSR
EF37A 120 | MUl4 100 | PY81/8000:50 | 6J5M 085 £5-75
EF39 120 | N7R 275 | PYRO1 050 ' KISG 0-45 | RAA A 1-00

TRANSISTORS-INTEGRATED GIRGUITS

All transistors,1.C’s offered

EXPRESS rare new and branded.

POSTAGE Manufactured by Mul-

3p for first Transistor,

for each additirnal add 'ard'_ Texas’ RCAI Fer-

1. ranti, Motorola, ITT,

Fairchild, Lucas, etc.

AAlY9 07 | BD132 0-50 . .
AAZis oo/ Pl 0B Quantity discounts on
AAZ15 0-10 | BF187 . H H
aclr o35 |Bria o2 application. Send SAE
ACl126 0-25 | BF179 033 H
AC127 o028 Briss  oas | for full lists.
AC128 020 | BF181 035§
AC176 025 | BF194 013 | OCl6 100 | ZTX501 015 2N2904 020
ACIR7 0-20 | BF195 013 | 0C20 200 ZTX503 016 | 2N2004A 0-25
AC188 0-20 | BF197 0-15 OC23 1-25 | ZTX531 025 | 2N2905  0-32
ACY21 0-22 | BF200 032 0C25 0-40 | ZTX5560 018 | 2N2905A 0-25
ACY39 085 | BF361 0-25 | OC28 0-70 | IN914 0-08 | 2N2908 Q20
AD140 0-50 | BF89§ 0-25 | OC35 0-55 | IN4001 08 | 2N2526 010
ADI49 0-50 | BFX29 0-28 | OC36 0-88 | IN4002 0-7 | 2N3053 0-20
ADI161 0-38 | BFX88 022  0C42 0-40 | IN4003 08 | 2N3065 060
AD162 0-39 | BFY50 0-20 | OC44 0-18 | IN4004 0-8 | 2N3525 0-80
AF115 0-25 | BFY51 0:20 | OC45 0-18 | IN4005 0-10 | 2N3614 ©-80
AF116 025 | BFY52 0-20 | OC71 0-15 | IN4006 012 | 2N3615 0-85
AF117 020 | BFW10 081 OC72 025 | IN4007 012 | 2N3702 0-11
AF186 0-40 | BY100 0-15 | OC76 0:30 | IN400Y 0-06 | 2N3703 012
AF239 0-44 | BY126 0-14 | OC77 0-55 | IN4148 006 | 2N3704 0-14
ABY27 0-30 | BY127 015 | OC81 028 | 18921 007 | 2N3705 012
ABY28 025 | BZX61 reriea 0c81D 0-28 | IB2033 0-20 | 2N3706 0-10
BA102 025 -20 | OC81Z 0-45 | 1820514 010 | 2N3707 013
BA113 010 | BZYBS series 0C83 025 | 1821004 0-20  2N3708 0-07
BC107 012 0-10 OCl40 0-85 | 183010 ¢-25 | 2N3709 010
BCl08 0-12 | CR81-05 030 OC170 025 | 2N696 015 | 2N3710 011
BC109 012 | CRB1-40 0-45 | OC171 0-80 | 2N697 015 | 2N3711 @11
BCi3 016 | CRB3-056 040 | OC200 0-55 | 2N706 010 | 2N3819 0-35
BC117 0-21 | CR83-40 055 | 0C201 0-80 | 2N706A 012 | 2N3820 0-50
BC143 0:30 | MJE340 050  OC202 0-80 | 2N1131 025 ‘ 2N3823 050
BC147 0-12 | MJE370 068 0OC203 0-55 | 2N1132 0256 | 2N3903 015
BC148 010 | MJE520 0-65 | OCP71 100 2N1302 018 | 2N3904 080
BC169C 014  MJEZ2955 1 10 ORPI2 0-55 | 2N1303 0-18 | 2N3905 025
BC182 012 | MJE3055 0-76 ORP60 0-45 | 2N1304 022 | 2N3906 0-18
BC182L 012 | MPF102 0-40 | T1605 0-20 | 2N1305 0-22 | 3N4058 015
BC184L 0-13 MPF103 038  TICd44 0:29 | 2N1308  0-28 | 2N40569 0-10
BCY32 1-20 | MPF104 035 | TIC226D 1-50 | 2N1307 0-28 | 2N4060 013
BCY33 0-38 | MPF105 048 | TIL209 0-25 | 2N1308 0-£8 | 3N4081 0-18
BCY34 045 | NKT404 060 TI843 026 | 2N1309 030 | 2N4062 0-14
BCY70 015 | OAS 060 ZTX107 012 2N1613 020  2N4289 0-20
BCY71 0-20 ‘ 0Al0 040 ZTX108 010 | 2N1614 0-45 | SN141 [Z)%
BCY72 015 | OA7% 0-10 ZTX3060 014 | 2N2147 076 | 40360 0-40
BCZ11 0-85 | OAS81 0-10 ZTX301 0-14 | 2N2160 1.00 | 40361 0-45
BD121 100 | OA91 07 ZTX302 020 | 2N2369A 016 40862 040
BD124 080 | 0A200 008 | ZTX304 024 | 2N2646 050 | 40430 0-85
BD131 045 | 0A202 0-10 [ ZTX500 015
BN7400 026 | BN7425 0-37 | BN7473 (044 BN74107 0-51 | BN74157 1-09
8N7401 0-20 | BN7427 0-37 | 8N7474 (048 4 BN74110 0-57 | 8N74170 288
8N7402 020 | 8N7428 048  BN7476 0589  BN74111 086 | BN74174 1-80
BN7403 0-20 | BN7430 020 | BN7476 045 | BN74118 1-00 | SN741756 129
8N7404 020 | BN7432 037 BN7480 080 | 8N74119 1-92 | BN74176 1-44
BN7405 0-20 | 8N7433 043 | BN7482 0-87 | BN74121 057 | 8N74190 2-30
8N7406 040 | BN7437 048 | BN7483 120 | BN74122 0-80  BN74191 230
BN7407 0-40 | 8N7438 043 B8N7484 100 | 8N74123 144 | 8N74102 230
8N7408 0-25 BN7440 020  BN7488 050 8N74141 100  BN74183 230
BN7409 0-33 | BNT7441AD BN7490 078  B8N74145 144 | BN74104 172
BN7410 020 085  BN7491AN BN74150 2-30 | BN74105 1-44
BN7411 028 BN7442 085 110 ] BN74151 1:15 | BN74196 1-58
BN7412 0-28 | BN7450 0-20 | BN7492 0-75 | BN74154 2:30 | BN74197 1-58
BN7413 0-80 J BN7431 020 | BN7483 075 | BN74155 115 | BN74188 818
BN7416 0-30 | 8N7453 020 | BN7494 085 | 8N74156 1-15  8N74199 2-88
BN7417 030 BN7454 0 gg g:‘:;:gg 2-85 DIL '4
BN7420 020 BN7460 O0- h -00 i
BN7422 028 | BN7470 0-33 | BN7407 482 pln Isp
BN7423 040  BN7:72 038 | BN74100 216 | SOCKETS 16 pin 17p

VAT

107 to be
added to
all orders
including
POSTAGE!

THIS MONTH’S

@® OSCILLOSCOPE
TUBE TYPE
VCR 139A
Price £8'00 p & p 25p

SPECIAL OFFER

TERMS OF BUSINESS: C.W.0. A/c's available to approved
companies on application. Telephone and telex orders ac-

cepted. Export and trade
application. Open daily

Closed Sat. 1-3 p.m. Prices correct when going to press.

enquiries welcomed. Lists, etc. on
to callers 9 am.-5 p.m. Mon.-Sat.

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 8283

946 17

Tel: 01-677 2424 Telex:

www americanradiohictorv com
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES
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Typr  P'rice y Type  Pricep  Type  Price p | Type Pricep | Type Pricep | Type Pricep | Type Pricep | Tupe Priee p  Type Price p  Type Price p
A\C107 22 | ADIBi and BC150 20 | BDI31 85 | L8 44 | MATI2I 22 | 20308 39 39 18 | 2N4062 13
ACl13 20 | ADIS2MP) 75 | BCI5I 22 ‘ BD132 86 | BFI83 44 | MJIE2055 39 s 19
ACl15 22 | ADTIS0 55 | BCI5» 19 | BDI33 72 | BII8Y 28 | MJE3055 22 19
\ClI7K 32 | AFII$ 7 | BCI53 31 | BDI35 44 | BF185 33 | MJE3440 18 19
ACI22 18 | AFII5 27 | BC151 33 | BDI3k 44 | BF187 30 | MPF102 20 19
ACI25 19 | AKFILG 27 | BCIGT 20 | BD137 50 | 1iK188 44 l MPF104 18 19
AC126 19 | AFILT 27 | BCISK 13 | BDI3x 55 | BE19 13 | MPFI05 18 19
\C127 20 | APLIS 39 | BCisY 13 | 1BD139 8l | BI'M9S 13 | 0C19 39 3718 13 | 19
AC128 20 | ARI24 33 | BCIG0 50 | BD130 86 | BYIO6 18 ‘ 26373 18 19
AC132 16 | AFIZ5 33 55 | BD155 88 19 19
AC133 18 31 13 | BDITS 86 33 | 19
ACI37 16 31 13 | D176 68 05 | 18 13
ACl41 20 33 13 | BD177 72 18 60
ACl4lk 32 55 13 | BD17# 72 18 83 | 2N5457 85
AClar 20 55 18 | ub17y 77 33 | 74 | oNGZe 35
ACH42K 28 55 16 | BD180 g 33 82 | ONB459 44
AC151 17 55 18 | BDI8S q 28 5 7
£C154 22 55 18 | BDI8G 72 39 55
AC155 22 a1 24 | BDIAT 7 61 18
ACI56 22 | % 21 | BDI88 77 22 46
A\C157 27 72 21 | BDISY 83 | 31 81
ACI65 22 28 21 BDIgH 83 46 7
ACI6R 22 33 27 | BDIYS 94 ] 54 88
AC167 22 28 27 | RDI 94 48 86
AC188 27 28 11 BLIYT 89 50 88
AC16Y 16 28 11 | BDjYs 99 14 82
AC176 22 28 11 | BDIss £1.05 15 48
\C177 27 28 11 | D200 £1-05 27 48
AC17K 31 28 13 | BL20s 88 39 82
AC179 31 28 13 | BD206 88 09 77
AC180 22 28 31 207 £1:05 10 77
ACI80K 32 28 31 £1.05 13 77
AC181 22 28 12 £1-10 | 33 7
ACIBIK 32 28 12 27 39 a8
24 44 13 50 27 44
25 12 L 12 | 7 55 50
24 12 | BCU3L 12 77 31
25 13 | BC2I4L 18 | 50 31
28 11 | B 28 55 22
22 17 | nceoa 39 50 22 N30l
2 17 | BC3OI 30 | 55 1
22 | BCIIG 17 | BC302 27 | 61 ‘ a3 | DIODES AND RECTIFIERS
22 | BOLIT 20 | BC303 35 50 23 aallw 9 . BYI133 23 | Oa7o 8
18 | oo 11 BC304 10 50 2 Asi B Iyied 5 | oA .
BCLLY 33 | BC440 34 77 | Aalze 8 BYX38/30 48 | OABI
2l | BCI20 88 | BCH5H 10 58 3 24 | AAYA0 10 | BYZIO 39 | OA8> 10
39 BCI1Z5 13 | BCYao 27 8l | BEY9i. 14 18 | AAZI3 11 | BYZN 33 | OA90 7
31 | BC126 20 | BCY3I 29 81 | Bulos  £2:20 18 | BAIO0O 11 | BYZI? 33 | 0A9! 7
31 | BCI3? 13 | Beysr 33 86 | CIlIE 55 19 | BALIG 23 | BYZI3 328 | OA9 8
23 | BCI34 20 | BCY3s 2% &4 | Ci00 33 10 | BAI26 24 | BYZ16 44 | 0A200 7
23 | BC135 13 | BOY3s 28 44 | Ci07 28 23 | BAIR 16 | BYZI7 30 | 0QA20v ]
31 | BC136 17 | Bev7o 18 44 | C42 28 23 | BAISS 18 | BYZIS 39 | 8DIO .
19 | BC137 17 | BCYTI 22 44 | C425 55 26 | BAI35 18 | BYZIS 31 | BDI9 s
20 | BCI3Y 44 | BCviz 18 44 | Cs6 39 26 | BAIB 15 | CO62 IN34 s
39 | BCI4G 33 | 8Czin 2 24 Cax 22 22 | BY100 17 | (0A91 Kq.) 8 | 1IN34A ]
42 | BClal 33 | BCZII 28 24 | Cad1 33 22 | BY10] 13 | CG851 INO1$ 7
53 | BCI42 33 | BCZ12 28 39 | Cis2 33 | 35 | BYI05 19 | (OA70-0479 INY18 7
53 | BC143 33 | BDLIA 68 38 | Cis4 39 | 2 50 | BYlls 13 Eq. 7 | INdl4n 7
42 | BCl4H 50 | BDIIG 88 33 | Ca50 24 | UN1893 4l | BYI26 18 | OAS 39 | 1R021 11
55 I BC147 11 | BD12) 88 33 | MATI00 21 21 | 2N2147 79 | BYi27 17 | OAS8L 23 | ISuAl 7
AD16] 39 | BCI48 11 | BDI2 72 33 | MATIOL 22 | 27 | 2N2148 63 | BYI12R 17 | 0Al0 20
ADI62 39 | BClay 13 | BDI2s 76 33 | MATI20 21 | 2C306 44 | 2X2160 68 | BY130 18 | 043 s
LINEAR 1.C’s—FULL SPEC. DTL 930 SERIES 1 ’
. | rice LOGIC 1.C’s 74 Series T.T.l- I.G S
yps No 20 100 - .
72702 sop a8p 450 § Type 1 B m BI-PAK BTILL LOWEST IN PRICE. FULL SPECIFICATION
72704 35p  33p 30p f iPaso 15p 14 13p GUARANTEED. ALL FAMOUS MANUFACTURERS
72710 a8p 43p  40p At ‘ )
L4 a8 s M nras {33 {23 {:: s y S [ B e e oo ¢
;;;:“, ;gp ;2’ ggp 13Pa3s 16p 15p l4p 8 p 2p ') £p tp £ Ly 4 4
797481 38, 360 54n [ BEB36 16p 150 l4p 7400 0-18 017 018 7448 110 1.07 1-05 7412w 1-b0 145 1-40
S1.201C s aon [ BEo lép  15p  1dp 7404 018 0-17 0-16 7450 018 0-17 ©0-16 | 74123 8-00 2:90 2-80
Bl 014 59p P 0p § RPoss 30p  28p  2bp 7400 018 017 0-18 745) 018 017 016 74141 085 082 079
:}:;8}%‘ 6gv 45p 489 BPO46 15p  14p 13p 7403 018 0-17 0-16 7453 018 017 016 74145 165 155 1-48
TINaE Sop dop v oupods 30p 28  28p 7404 018 017 0-16 7454 018 0-17 018 74150 290 280 270
2o p 70p  60p BPO5I 70p 65  80p 7405 618 0-17 0-16 7460 018 0-17 018 74i51 110 1-05 1-00
A 293 £1-00 95p 80p § ppuo 15  14p  13p 7406 039 034 031 7470 032 020 027 741563 130 120 1-10
[[VASS0S £185 £1-80 £170  § mronos 48p  43p  40p 7407 0-39 034 031 7472 032 020 027 74154 1.68 180 178
AAT03C 280 28p  24p Q praood 45p  43p  40p 7408 0-20 019 018 7473 041 030 035 74155 150 145 135
JEATONL 350 33p 300 R ppogy; 45p  43p  40p 7404 020 0-19 0-18 7474 041 0.39 035 74156 1-50 1-45 1-3b
KA 4bp  43p _ 40p § ppaoes 45p  43p  40p 7410 0-18 0-17 018 7475 050 048 048 74157 200 1:90 180
Devices ray he mlxed to qualify 7411 028 027 0-26 7476 044 043 042 74160 210 200 1-90
NUMERICAL for quantity price. Larger quantity 7412 0-39 0-24 0-31 | 7480 (1) ‘;3 {J;; (I)gg ;ﬂﬁl %:g 2(1)2 ;gg
prices on application. (DTL 930 0-82 0-31 0-30| 7481 . - . 4162 - . o
Ul)df:NDlCATOR TUBES“.” Seriey only). 048 0-44 0-42 | 7482 0-98 085 0:94 74163 4-40 4-15 3-8
(R116 £1.70 Dat 3'{3 g'fﬁ e i-fo {%g }'gg 211124 glgg g.%g g‘gg
3018F Minitron 21-50 018 0 ‘18 | 7484 o L : 4195 : : }
. A 055 0-53 0-50 7485  3-50 3-30 3-30| 74166 3-20 3-10 8-00
A e rentng, tul Shata 1r ali ¥g,léurgfncn11-§f T&f;ons 0-55 0-53 0-50 7485 035 0-34 033 |74l74 2:50 2-40 2-30
types available on request. U A.7505. 5v. (Equiv. to MVR 5V} ggg gig ggg ;jgg 332 % ;{ ggg Z::;g ]l.gg }gg ]l.gg
o : . : ; . . e . . :
. L 20 cac ABIZ 12y, . MVR 3av 050 048 0-44 7481  1:10 1-05 1:00 74177 1.8 175 166
T kaiio nes. mor, tau oir. dma. f -0 b)) 055 053 080 tw» 07 070 Oed Tug 1s0 140 130
. . . 7497 . -7 . . - .
0-50 048 044 7405 085 082 075 7418 200 190 178
DUAL-IN-IfINl? §°°§FT§‘ o 075 073 070 7495 0-85 0-82 07574184 3-20 3'10 g-go
134 & 16 Lead Sockets for e wi 070 0-68 065 7496  0-96 0-83 086 74190 215 210 2-00
RTL LOGIC IC’s DUAL-IN-LINE 1.C's. TWO Ranges 0-70 068 06574100 1-50 145 14074191 2-15 210 2-00
D o) PROFENSIONAL & NEW LOW COST. 0-18 017 016 74104 1.07 1.04 1-00 74192 215 210 2:00
1oos aae 00 up | PROE.TYPE No. 25-89 100up. 074 0-71 0-64 74105 1.07 1-04 1.00 74193 2-15 2-10 2:00
=4 = " 0TSO 14 pin type 30p 27p 074 070 06374107 0-44 032 040 74193 2.98 286 278
ULsou 38p  36p 20p TSO 16, 3p 32p 1-20 115 1-10|74110 0:80 ©-55 050 | 74195 200 195 190
UL9l4 88p  36p  20p LOW COST No. 1-20 1-15 1-10 | 74111 1-38 127 1-21 | 74196 185 1-80 1-85
ULY23 55p  Slp  49p BPS 14 165 14p  12p 1-98 1-95 1-80 74118 1.10 1.05 1:00 74197 1-95 1-90 1-85
BPH 16 17p 15 13p 120 115 11074119 1-50 1-40 130 74198 500 475 450
110 107 1-05 74121 0-50 0-48 0-45 /74199 500 475 4-50
Devices may be mixed to quality for quantity price. (TTIL 74 seriesouly)data is availabie for the
ALL PRICES INCLUDE VAT. L oIt fooeros Betoe 1 51
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est prices!

BRAND NEW TEXAS{UT 46 UNIJUNCTION |QUALITY TESTED SEMICONDUCTORS KING OF THE PAKS  Unequalled Value and Quality
GERM. TRANSISTORS | TRANSISTORS Pak No. Price
Direct replacement for 2
Coded and Guaranteed | TI4 43rand BEN 3000 . :5 NEW BI-PAK UNTESTED
e sov | atso electrically equiva- | Q1 26 Red spot transistors FNXF o
RS B Qv ]em ty 2N 2646 g QU 16 White spot K.F. transistors PNP . 088 SEMICONDUCTORS
TI R 2U3T13 0071 : 100+ |43 4 0C 77 type tranmistorn ... ... 0-55
T2 8 Diars 0CI5 |0-80 098 0.2 Q4 A Matched transistors OCA4/45/41/811 058 Money back refund if not satified
T3 8 0C3ID Q5 4 OC 75 transistorn 066 Pk b " .
T4 8 OB 3 13 3 72 transistors . 0-85 al o escription Tice
TS A ocw: |GENERAL PURPOSE o7 4 1C 124 transistors I'NI” ikh gain . 0-85 £
6 # OC44 me S ,}‘gﬁ)}?ssw?o"ﬁ 4 AC 126 transistors PNP 0-85 U1 120 Glass Bub-Min. General Purpose Gevianinn Divdes 0-55
T7 8 2034518 OU45 ¢ - 7 OC 81 type transistors . 085 " A ERE =
T8 820378 Ocis | SIM. TO 2N706/8. BSY- 7 0CT1 type transiators 085 Uiz 60 _Miyed Germanium Trauklstors AK/RE 9-85
T 8§ 2033997 “N1402 l§7l2|~‘!/95A. Al usable 2 AC 127/128 U,mx.le....\.,m\ palrn U3 75 ‘Germanium Gold Bonded S8ub-Min. like OA5, 0“7 085
B Boigrm Sier- { devices no open ar short T R X
T 8 20417 AT cirenita, ALNO AVAIL. 1 \l.l INT e 0.55 o4 50 Lermnnhun Tranmstor» ]|k‘e 0(38]. ACI28 9_55
All 55p each pak ABLE in PNI Sio. t 3 K L6 type translators (QeLE) 75 60 200mA Snb-Min. Bilicon Diodes ... . .... 085
v ARG LI 3 AF 117 type transistors 085 - 5 —
2N2806, REYT0. When 3 0C 17111 B type transietors 088 U 6 30 BIL. Planar Trans, NPK like BET95A. INT08 0-56
e 7 2N2926 RI.° Bpory  transixtors U7 16 80 Rectiflers TOP- HAT 760m A VLTG. RANGE upto 1000 0-85
L A IEIDRIVER, SRR folzed coloura . ‘.;ﬁv".‘"h"“ 088 '8 B0 Bil. Plausr Diodes DO-7 Glass 250mA itke 04200202 .. 058
Anitable replacernent forf 2 For 085 " {ransistors . 0-85 U9 20 Mired Voltages, 1 Watt Zener Diodes 0-85
BHX 21, € 407, 2N w03 | B0 For 110 5 NPN2 x ST 14143 x 8T.140. ... 0-85 (110 20 BAYBO charge atorage Diodes DO-7 Glass 085
o0vel 100 gr 102 g b E S 2 & L3 il
12 ‘I’“" 00 500 Vor 895 4 I’!}*\"T w2 x MAT 100 & 2 X MAT O Uil 25 PNP @il Planar Trava. TO-5 Itke 2N11i 085
019 017 o018 |1000 For 1430 |1y 3 NADTH2 x MAT 101 & | x MAT Ul2 12 Bilicon Heotiflers Epoxy H0GuiA up to 800 P1IV 088
T2 0558 1113 30 PNI-NPN 8i1. Tranalatars OC200 & 28 104 _ 088
q%"'\?-?- DIODES :25 Q20§ OC 44 Germantam transistors A.F. 0-58 Uld 160 Mixed Bilicon and Germanium Diodes . 066
“ its 300mW S0 Q21 4 AC 127 NIN Germanlum transistors 0-88 E § 0 BA
aué: !(;:gnm.] :}.;:;:.};0_1}.; SOPTV(Min) 1000 165 | gu2 20 NKT translstors A F. ILE. coded . 0-85 U16 25 NPN BIL Planar Trans. TO-5 like BFTAI, 2N687 _ 088
li’qv‘t Z'r\}tbfl 8p earh Buh-Min. 800. .5 50 { Q23 10 OA 202 Silicon diodes sub-min.. .. 058 Uls 10 3 Amp Bllicon Rectiflers 8tud Type up to 1000PTV 0-86
Any Qty i;ﬂ; :;s(t)er‘:;,;og%“ ?e-guo Q24 8 (Hgﬂ gmde. Aspoagsen-acoagon gﬂgg UJ7 30 Germanium PNP AF Translstors TO-5 like ACY 17-22
. X ers. X' con dlodes 7 781 - e g
5 (lermanium diodes aub-min l.““ Q S;Amp/Bliicon Rectifiers BYZ _ﬂ () QE@IAL
R 2400 TO3 NPN IN89 0-85 Ul9 25 Bilicon NPN Tranaslatora ltke BCI08 . ... .... ..
GP 100 TO3 METAL %%II‘(%%}&;HGH QU7 2 10A iV Bilicon regtlﬂers‘!ﬂubll g-:g 720" 12 1-5 Amp Bllicon Rectifiers Top Hat up to 1000 I 1\
CASE GERMANIUM Q28 2 Milicon power rectlfiers BYZ 13 : = 3 e T
Vebo=80V. Veea=-50V. | Ve 250V, Veo Q29 4 Bilicon transistors 2 x 2N698. U2 30 AF. Germanjum Alloy Transistors 2G300 Beries & ()C7l
1.C.=- 10 amps. Ptot 100V, 1.C. 6 amps. 1 x 2N697, 1 x 2N698 . .. 083 U%3 30 MADT s like MH:z Heries PNF Transtators .
30W. hte - 50-170. I'tot - 30W. hte  typ.2d [ Q30 7 Bllicon ewitch tranaistors 2N706 U24 20 Germanium 1 Amp Rectifiera GIM Berles up to 300 PI
Replaces the majority of | T s8liz a8 {‘“‘“: L A L 1068 U26 26 300 Milz NPN Bilicon Traneistors 2N708, BBY27 .
H i g AL 3 [y UTIE ‘ —_—
ntnre i e 06, 0-55 060 044 i PN 0-65 26 30 Fast Swltching Bilicon Diodes like INOI4 Micro- Min 085
and NKT range. Qa2 3 rw Bitlcon translstors 2 x 2N1131, o8 27 12 NPN Germanlum AF Transiators TO-1 llke AC127 065
! 25 100 1% 2N1132 gaacocag - 0-8 J20 10 1 Amo BCR's TO-8 can. up to 600 PIV CRH1/26-600 1To
: 33 3 aN171 0 o9 W 1Amp w6 L1
0:48 044 0-40 AD|6|/|62 3::} 8 CIEme g G, ].1Nl.,3m,' oS U30 15 Plastic Sllicon Planar Trans. NPN 2N2926 ... 085
PP 500MHz (code 1'397) . .. 085 U3l 20 Silicon Planar Plastic NPN Trans. Low Noise Amp'z‘l3701 0-_6_6
M/p  COMP - GERM{Q35 2 dilicon PNP TO-5. 2 > : a2 3 ) O0mW DO-7 3-18 volts mixed 086
GP 300 TO3 METAL |TRkANS. OUR  LOW- | 9N990s - 085 J_f 26 -z'“"lé?"" do0m e 4000 B Sa5d
CASE SILICON FBT PHICE OF 75p Q38 7 2N3646 TO-18 plastle 300 Miz NPN 0-85 733 15 Plastic Case | Amp Bllicon Rectifiers _oee
Veho=100V. Veeo- 60V | PER PAIR. Q37 § 2N3053 NPN 8ilicon transiators .. 085 734 30 Bilicon PNP Alloy Trana. TO-5 BCY26 28302/4 088
nieally, s B0 Q38 7 NIN transtatora § x 283703, 3 ©36 25 Bilicon Planar Transistors PNP TO-16 2N2006 . 08
IMH7. Suitable repla LOOK FOR OUR A oogons 0 736 25 Billcon Planar NP'N Transistors TO-5 BFY50/8I/62 .. 0-65
ment for  UN 3 U37 30 Bilicon Alloy Transistors 80-2 PNP 0C200, 28322. . .. 88
LY iog Hox 20, AUDIO & E:‘fi?:ogf?esﬂ:f'fggﬁ“ 1o chme T {738 20 Fast Bwitching Sliicon Trans. NPN 400 Miiz 2N3011
o5 e ¢ . i i iia T q
0 55 0-53 0-51 ELECTRONIG |tronic cateulations testures the following scales: 139 30 RF. Germ. PNP Tranaistors 2N1303/5 TO-5 0-8t
Conversion of Frequency and Wavelength. U40 10 Dual Transistors 8 lead TO-6 2N2060 .. 058
NEW 8th EDITION COMPONENTS et off o ) D o o Usl 25 RF Germantum Transintors T0-1, 0045, NKT73 . ()
t (] eactance and Sel nductance. Area of Clrcles. : = =
250 pages A RT T Volume of Cylinders. Resistance of Conductors. Uez 10 VHF Germanium PNT Transistors TO-1 NKT667, '\' 117 3 86
TRANS R DVE ISEMENTS Welght of Conductors. Decibel Calculations. U43 25 8il. Trans. Plastlc TO-18 A.F. BC113/114 085
LI UINEQ STV . Angle Functiona. Natnral Loge and "e” Functlons. Ud4 20 811 Trans. Plastic TO-5 BC116/116 085
LENTS BOOK. A comn- in PRACTICAL 2 0
lete cro. f 3 A Multiplication and Division. 8quaring, ‘Cubing o 7 34 BCR, TO86 to BO0PIV 110
","f“hf{ﬂffs“' (T ELECTRONICS and Bquare Roots. Conversion of kW andhﬂp 745 . up to 6OOPIV...........
N 2 ! enthual
iiropean. American and | RADIO CONSTRUCTOR | &1t 1075 sry <leqironiy sndieer bt caseand | (iode Now. mentloned above are glven as & guide to the (ype of device
i ast. Bize: 22 cm 4em. Complete with ca
‘:"Jg“!‘:‘f‘i '{fr“'l;;‘;'_‘;’r”\-.\, — instructions. Price each: £3-69 the pak. The devices themselves are nornially unmarked.
G5 eas *| SILICON PHOTO TRAN-
E1aEsLcachy SISTOR. TO-18 Lenvend | FULL _RANGE  oF | NEW LOW PRICED TESTED S.C.R.’s SIL. RECTS. TESTED
NPN Sim. to BPX2hand | ZENER DIODES v 300 54 34 10A 304
A LARGE RANGE OF | 21, BRAND NRw. rall| VOLTAGE  RANGE |PIV1a 31 54 5a 7 10A 164 goa | VIL S0omA asmnd b4 W64 84 00 808
TECHNICAL ANDDATA | data  available. Fully | 2-33V.  400mV (DO-7 TO5 ToueT0h6’l‘064’1048TOJ8T048T048 rootono i e Gt (e rCE G (e
BOOKS ARE NOW guaranlecl Case) 12p ea. 1{W (Top- 50 0-26 0-28 0-39 0-39 0-52 055 0-59 1-27 2000 05 0 0-07 0-16 0-22 0-27 1-10
AVAILABLEEX STOCK, 1-2425-99 100 up | Hat) 18p ea. JOW (30-10 | 100 0-28 0-37 0-52 0-59 0-55 0-64 0 70 Iod d 00007 o 0-08 0-22 030 0-41 1-38
SEND FOR FREE LIST. | rrice ea. 89p 44p 38p{ Stud) 32p ea 200 0-39 0-41 0-54 0-54 0 63 0-67 0-83 1-76 | S0 0L 011 6-26 0-38 0-50 2-05
400048 0-52 062 0-62 0-74 0-83 1-03 1-03 | LA (R ou o~2§ obilto =
INTEGRATED CIRCUIT PAKS TCHID O3 O O B Nl ot ey | PR @ 0-16 0-31 0-51 0
Manufacturers * Fall Outy’ which include Functional aml Part-Functional Units = 1200 Q 2R 0563
These are classeid as -out-of-spec’ frum the inaker's very rigid specificalions, but F.E.T.
are ileal for learning abaut [.C's aml experimental work. g DIACS TRIACS
POST OFFICE 2N3819 3lp ONB45B 3501 .00 yai  wiTH | VBOM2A  6A  loa
Pak No. Contents Price , Pak No. Contents Price | Pak No. Contents Price | TELEPHONE 2N3820 55p 2N5459 44p ] - o o i N
DIALS 60p each. | 2N3g21 30p 1EW10 gep | TRIACS. TO-5 TO-66 TO-d~
UICO0- 12X7400 085 | UIC46-5x7446 055 | F'I1CO0=5x74%0 0-83 UN3823 31p MPF10541p | BR100 (132) 41p each @ & 2
UICO1=12x7401 065 | UIC48—5x7448 055 | UICOI—bxT7491 0-85 100 83 85 83
U{cgz 1'zx7tg-z 055 | UICo0=12x7450 086 | 1'1C92-8x7492 0-85 FREE 10 amp POTTED ® B o e
UIC03~12x7403 085 | VIC61=12x 7451 0-55 | TICH3=5x7493 0-55 BRIDGE RECTIFIER
UTODS 127404 0.88 | VICEI- 13.7i03 0.85 | Uiced_xrdes o-gs| CADMIUM CELLS f one gD LR G ehply on(ﬁ“ Sink. 77 83 121
UIC05= 12X 7406 0-85 | UIC5d—12x7454 085 UIC5=5x7495 0 65 ORP12 48p el SR 100PIV. 990 each
UIC06=8x 7406  0-85 | UICE0=12x7460 0-85 | UICY6—5x7406 0-85 rdersislued L2orozer DAl
UICOT- 8x 7407 085 | UICTO—Bx7470 0-55 | UICI0U=5x74100 0-85
UICI0~12x 7410 0-65 | UIC72-8x7472 0-85 | UICI21-=5x74121 0 -85 Giro No. 388-7006
UIC20=12x7420 0-85 | UIC7T3—8x7473 0-86 | UICI41-=5x74141 0-86 : : spatch
UIC30=12x7430 0-55 | UICT4=8x7474 085 | UICI51—bx74151 086 2N3055 Please send all.orders direct to war>house and despatch department
UIC40-12x 7440 ©0-85 | UICT6=8x7476 0-55 | UIC154=05x74154 0-85
UICA1=5x744] 0-55 | UICB0=56x7480 0-55 | /ICI93—5x 74193 0-85
UIC42=5x7442 055 | UICBL=5x7481 0-55 | 1IC199=5x74199 0-85| 115 WATT SIL |
UIC43=5x7443  0-85 | UIC82-5x7482 0-55 POWER NPN » s
UIC44- 6x7d4d  0-85 | UICB3—5x7483 085 | UICXI-25 Assurted S6pEACH -
UIC46=5x7446 055 ' UIC86 b5x 7486 0-55 74's £1:65 »
Packs cannot be split. but 25 assorted pieces {our mix)isavailableas PAK TIC X1~

2 Amp. BRIDGE RECTS.

60 v RMS 35p each
100 v RMB 40p .
400 v RMS  80p .,
Hize 1t mm 6 mm.

D1699 NPN SILICON
DUAL TRANSISTOR

(Similar to  2N2060)
1 25 160
0-28 028 0-23

B1P 19/20 TO3 NPN PLASTIC SILICOR

Veho=100V.
S0W.

1
038

Veen=50V. 1.C. = 10 amps. Ptot

hfe- typ. 100 {T=3MH.

a5

100 1
035 | 032 088 0-61 0-55

B1P 19/20 Matched Pan
25 1060

Minimum order 55p. Cash wilh order please.

P.O. BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add extra for airmail.

Guaranteed Satisfaction or Money Back
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SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in o ur laboratories, has
enabled us to achieve our latest range of completely integrated devices.

We have now finally reduced the modular amplifier to a simple input/output device
requiring only the addition of a basic unstabilized (split line) power supply.

The HY50 takes medium power modules to their logical concluslon by incorporating
with it a heatsink, which is designed in speclal high conductivity alloy, sufficient for
normal audio use without additional chassis sinking. All this without significantly
increasing the size of the module comparable in size to a packet of 'King-size'
cigarettes.

Consistent with modern thinking a triple rated output circult with a load fuse allows
for peak transient response without distortlon but ensures the necessary protection.

SPEC.
OUTPUT POWER: 25 watts RMS. 50 watts peak music power
LOAD IMPEDANCE: 4161 into 80
INPUT SENSITIVITY: Odb (0-775 volts RMS)
INPUT IMPEDANCE: 47KQ
TOTAL HARMONIC DISTORTION: Less than 0-1% at 25 watts typically 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10Hz-50KHz + 1db
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

Price £5-80 mono, £11 60 stereo

Price Inciusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallenged for two tears, the HYS, our unique multifunction preamplifier/tone hybrid, has been brought
into line with the advancements in our power hybrids.
Like the HY50, the new HY5 has no external components & has been redesigned to run off a split power-
" line with Improvements in signa!/nolse, overload, capabillty & reduced distortlon. The output has been
i increased to match the power module (Odb), and to share the same powsr supply.
Overall size is reduced by the use of a new thin film clrcuitry while the device still retains all the functions
of the earlier device.
When combined with tha HY50 & power supply only potentiometers are required to complete a simple
mono amplifier with input & output facilities expected to be found on HI-Fi amplifiers.
The combination of two HY5's two HY50's sharing a common power supply {PSUS50) are linked by a
balance control to form a complete stereo system.

INPUTS SPEC.
Magnetic Pick-up 3mV (within 1db RIA A curva)
Ceramlc Pick-up up to 3mV

Microphone 10mvV

Tuner 250mV

Auxlliary 3-100mV

Input impedance 47kQ 1kHz

OUTPUTS
Tape 100mV.
Main output, Odb (0-775volts)

ACTIVE TONE CONTROLS

Trebie + 12db at 10kHz

Bass + 12db at 100Hz

OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db

DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE i 16-25 volts

SUPPLY CURRENT 15mA

Price £4:85 mono, £9-70 stereo

Price inclusive of VAT & P & P

POWER SUPPLY PSU50

The new PSUSO has a low profile look being only 2} inches high and can be used for either mono or stereo
systems.

SPEC.

OUTPUT VOLTAGE i 25 volts
INPUT VOLTAGE 210-240 volts
SIZE L. 70,D. 90,H. 60 mm

Price £5-23
Price inclusive of VAT & P & P

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT.

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
here applicable.
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for fast,easy
reliable soldering

Ersin Mulucore Solder contains 5 cores
of non-corrosive flux, instantly cleamng
heavily oxidised surfaces No extra flus
is required

f A\ (y )
EASY-TO-USE | (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS

Size 5 Size 1 cartons in 40/60, 60/40
Slzeb't llo and Savbit alloys
1 o - in 7 gauges 36p
8 swg, 24p

(illustrated). a——

Size 19A ;
60/40 alloy 1

18 swg, 25p
Size 15

Size 12 Reel
for Service
Engineers and
60/40 alloy Electricians.
22 swy, 28p 18 swg

E\
& ) \Savblt alloy.£1. lé\ﬂ-d J
é BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
\Iocking catch, plastic-covered handles. Case
. Sy hardened and precision ground. Adjusts
> to most wire sizes. Cuts and strips

,..
i
F3

I
M
!
it
4

/

flex, splits plastic twin flex. 75p/

Prices shown are recommended retail excludingVAT

#rom Elecincat and Hardware Shops. it unobtammable. send 10 p&p direct to
Bib Hi-Fi Accessories Limited, Hemel Hempsiead, Herts HP2 7EP

TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2-30p.
P-C BOARDS (not computer panels)

1 off 6 transistors single wave band

1 off 4 transistor audlo

1 off 3 transistor £1-60 the three.

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each,
4 for £1-00.

ELECTROLYTIC CAPACITORS 32/32/32uf. 325v. 27%1¢",
35p, 3000uf. 50v. 4” x 14", 40p, 2000uf. 30v. 27 x 14", 28p, 2000uf.
30v. 24" x1”, 25p, 2000uf. 35v. 37 x1”, 30p, 470uf. 100v. 3" x 1},
25p, 2000/2000uf. 25v. 27 x 14”, 35p, 30,000uf. 25v. 44~ < 24", 50p,
200uf. 350v./300/100/32uf. 300v. 3" X2, 50p, 700uf. 200v. 34“ x 11",
30p, 16/16uf. 275v. 13" x13”, 20p, 40/40/20uf. 275v. 3” x1”, 20p,
4500/900/900.f. 30v. 24" x1%”, S50p, 4000uf. 35v. 3" x11”, 40p,
200/100/50/100.f. 325v. 3” x 14", 50p.

Colour Translator panels, as used on well knowm British E.V.R.
Teleplayer. All new panels and components. Type and contents
of transistors listed below. Each panel £3:50 each.

X605..14 off BC148. RCA ca3014(ic). 1 crystal 4-433618MHz.
Z607. .12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA
ca3045(ic).

Z608. .23 off BC148. 2 BC158.

Z612..12 off ME4102. 2 BC251B. 1 BFY50.

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal

controlled heterodyne wave-meter covering S500KHz-10MHz
(harmonics up to 30MHz) power required 300V DC 15mA.

12V 0-3A DC. Test equipment for 62T M/RC. £2-50 each.
WIRE-WOUND RESISTORS. Our selection of mixed Ohms
and Watts, 25 for £1-50, 50 for £2-50, parcel of 1,000 £30-00.
AUDIO AMPLIFIER MODULE. Due to bulk purchase we
can now offer the Audio Amplifier Module (Muilard LP1173)
output power, nominal 10 watt. Supply voltage — 24 volt, with
reference data for £2'50.
ALL ITEMS INCLUDE VAT
All items post paid in GREAT BRITAIN

SURPLEGTRONIGS

216 LEAGRAVE ROAD, LUTON, LU3 1)D, BEDS.

Guest
Speaker

The Castle 8.RS.DD.

A highly sensitive,
full range eight inch unit
designed for use in the recommended cabinet, or
one of similar dimension.

Suitable for use with good quality stereo
installations, tape recorders, car radios, public
address and background music systems, it has a
frequency range of 50 to 20,000kHz - the lower
limit variable with increases in cabinet volume.
Recommended retail price is £9.00 excluding VAT.

Aluminium Voice Coil

High Flux 14,000 Oersteds Ceramic Magnet
Roll Surround

Double Diaphragm

8” Die-cast Chassis

8 ohms Impedance

15 Watt DIN Power Handling ~r:n

Castle
Acoustics lelted

Park Mill, Shortbank Road,
Skipton, Yorks. Tel: Skipton 5333.
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YATES ELECTRONICS B S, <R ThoMP JRAKLE

Catalogue which contains data sheets for most of the
(FL TW|CK) LTD. components listed will be sent free on request.

10p stamp appreciated.
Callers Welcome Mon, to Saf. 9 a.m.-5 p.m.

DEPT PW, ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

BEDFORD PLEASE ADD 109, VAT

RESISTORS MULLARD POLYESTER CAPACITORS C296 SERIES
+W lIskra high stability carbon film—very low no:se—capless constructlon. 400V: 0-0014F, 0-00154F, 0-0022uF, 0-0033uF, 0-0047u4F, 3p. 0-00684F, 0-01uF, 0-015uF,
+W Mullard CR25 carbon film—very small body slze 7:5 x 2-5 0:022uF, 0-033uF, 34p. 0-047uF, 0-068uF, 0-1uF,5p. 0-154F, 6p. 0-22uF, 74p. 0-33uF, 11p.
7 2578 LSRRI, TR ?GSL”FO :)EI' F, 0-015uF, 0-0224F, 0-033uF, F, 3 3
Power Values Price u U 0224 33uF, 0-047uF, 0-068uF, 3p. 0-1uF, 34p. 0-154F, 44p.
watts  Tolerance Range available 1-99 100+ | 0-224F, 5p. 0"334F, 6p. 0-4TuF, Typ. 0-GBuF, Hp. 1-0uF, 13p
¥ 5% 4:70-2-2MQ E24 1-3p 1-1p | MULLARD POLYESTER CAPACITORS C280 SERlES
i 10% 3-3IMa-10MQ E12 1:3p 1-1p | 250V_P.C. mounting: 0-01uF, 0u0154F, 0-0224F, 3p. 0-033uF, 0 047uF 0-068uF, 34p.
i 2% 100-1MQ E24 3-5p 3p | 0-1uF, 4p. O 15uF 0-22uF, 5p. 0-33uF, Gip 0-47uF, Byp. 0-68.F, 11p. 1-0uF, 13p. 1-5uF,
¥ 10% 10-3:9Q E12 1-3p 1-1p | 20p. 22IIF 24p
5% 4-70-1MQ E12 1-3p 190 [ MYLAR FILM CAPACITORS 100v CERAMIC DISC CAPACITORS
4 10% 19-100Q E12 8p 70 | 0-001uF, 0-0024F, 0-0054F, 0-01uF, 0-024F, 100pF to 10,000pF, 2p each.
Quantity price applies for any selection. lgnore fractions on total order. 3p. 0-04uF, 0-05:F, 0-068uF, 0-1uF, 4p.
DEVELOPMENT PACK ELECTROLYTIC CAPACITORS
0-5 watt 5% Iskra resistors 5 off each value 4-7Q to t1MQ. (uF[v) 1/63, 1:5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/40, 6:8/63, 10/25, 10/63, 15/16 15/40 15/63,
E12 pack 325 resistors £2-40. E24 pack 650 resistors £4-70, 22/10, 22/25 22/63 33/6-3, 33/16, 33/40, 47/4, 47/10 47/25, 47/40, 68/6 3, 68/16, 100/4, 100/10,
100/25, 150/6-3, 150/16 220/4 220/6-3, 220/16, 330/4, 6p. 47/63, 100/40, 150/25, 220 25 330/10,
POTENTIOMETERS 470/6°3, 7p. 68/63, 150/40, 220/40, 330/18, 1000/4, 10p. 470/10, 680/6'3, 11p. 100/63, 150/63,
Carbon track Sk to 2MQ, log or iinear (log 4 W, lin $W). 220/63, 1000/10, 12p. 470,25, 680/16, 1500/6-3, 13p. 47040, 680/25, 1000/16, 1500,10 3200/6-3.
Single, 14p. Dual gang (stereo), 49p. Single D.P. swnch 25p. 18p. 330/63, 680/40, 1000/25, 1500/16, 2200/10, 3300/6-3, 4700/4, 21p.
SKELETON PRESET POTENTIOMETERS SOLID TANTALUM BEAD CAPACITORS 12p
Linear: 100, 250, 5009 and decades to 5M{Q. Horlzontai or vertical P.C. 0-1u4F 35V 2uF 35V 22uF 16V
mounting (0-1 matrix). 0 22uF 35V 4 TuF 35V 33uF 1oV
Sub-minlature 0-1W, 5p each. Miniature 0-25W, 7p each. 0-47uF 35V 6-8uF 25V 47uF 63V
1-0uF 35V 10u4F 25V 1004F 3V
SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
The GDI Is the world's first semlconductor that can convert a concentration of | VEROBOARD JACK PLUGS AND SOCKETS
gas or smoke Into an electrical signal. The sensor decreases Its electrical 01 015 Standard screened 28p 2-5mm Insulated 12p
resistance when It absorbs deoxidlzing or combustible gases such as hydrogen, | 24 x 33 24p  20p Standard Insulated 18p  3:-5mm insulated  12p
carbon monoxide, methane, propane, alcoho!, North Sea gas, as well as carbon- | 24 x 5 28p  28p tereo screened 40p 3-5mm screened 18p
dust contalning airor smoke. This decrease s usually large enoughto be utillzed | 3} x 3} 28p 28p Standard socket 20p 2-5mm socket 11p
glthout agllajlllﬂcatlon. Full deta'lls and clrcuits ar: supplied wltr; e:ch dGeBelctl;)r. 34 x5 32p 32p tereo socket 30p 3-5mm socket 11p
etector £2. Kit of parts for mains operated detector, including ut | 17 x 2 85p 67p
excluding case. £5:60. Sultable case £1-50. Kit of parts for 12 or 24V battery | 17 x 3$ 120p 108p 2D.I.|N. :L?Gss A.ND18§O(5:KEI1’5240 6 pin, 7 pin
operation, Including GDI and P.C. Board, £7-70. As above for PP9 battery, £6.90. | 17 x 33 (plain) 76p 52p Plp "'12 P "s km;‘s ¢« 3 pin o U (i ¥ [k
NOTE: The battery operated kits Incorporate our patented circuit to minimise | 17 x 2 (plaln) = 4p 4 ug 1<p. %‘ ebl 9'25 et
battery drain. Typicaily 90mA for 24V. 24 x 5 (plain) —  12p way screened cab e, 23p/metre.
2% x 3% (plain) _ 11 6 way screened cable. 30p/metre.
B NNEDIEOR RDIMRIER board with the p.C. pen. aitr® | Pl insertion tool &2p  62p
raw the planned circult onto a copper laminate board with the P.C. Pen, ailow | ¢ © /T 52 52 £1-70
dry, and Immerse the boar ) T ircult remains pot face cutter P P BATTERY ELIMINATOR
:?, hi{;h rellef. o0 oy bead] I (it Gl @6 e e G Pkt. 50 pins 20p  20p 9V mains power supply. Same size as PP9 battery.

Slelg__udlo

LAUTION 0% vouLTs : 16vde
LAMP CURRENT: 75ma

update fid l
our
tuner. |10 ji Q)

L4

§ 0 00 0 000 9_
+522E8128

- © B

©C 0 60 0 00 0 O

Jermyn now offer a stereo decoder module that simply and
a ™ easily converts your existing mono tuner for stereo reception.
] Multiplex output equipped tuners simply have the module plug-

ged in, older types need the de-emphasis capacitor disconnected.

learn how to become a radio-amateur The unit will do justice to the most expensive equipment and
~ in contact with the whole world. We give giSthelfOHOWl n% spec?matlo'?. 2008
a ; ; . annel separation: pically
S skilled preparation for the G.P.0. licence Distortion: Typically 0.3% at 560mV RMS
L I I I ¥ 1T F 7 1T 7T 7T Y Composite input signal

Stereo switching: Automatic with lighted indicator
Power supply: 10-16 volts.
Assembled and fully tested with a no-strings 12 month
guarantee the module costs an astonishing £6.90. Excluding VAT.
(Also available as a Kit at £4.90.) Beat that!

o Jermyn [ndustries  Please rush me [ Kit(s), madeﬂup Stereo decodersj

l ’ree ! Brochure, without obligation to:

= BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.0.Box 156, JERSEY

NAME : _ 164 Vestry Estate | enclose cheque/postal order for
] Sevenoaks Kent Name |
l ADDRESS : ‘MA Address
BLOCK CAPS please | e AR BlockCapitalsPlease!
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) NEW TUAC POWER MODULES. Now in their second successful year
4+ e +. & offering more power and quality than ever before.
m -ﬁg' TP100 % 125 Watts RMS continuous sine wave output | TL30 £9-50

ﬁ"w_f-—?' llustrated % 4 RCA 150 Watt 15 Amp output transistors | 3o watts RMS sine wave

. % Special layer wound driver transtormer % Full thermal overload protection
% Short, open, and thermal overload protection | % Short and open circuit proof
% Compact size: 7 x 6% x 3in. % Rugged transformer driver
TL100 %100 Watts RMS sine wave TL60 .
lllustrated %2 RCA 15 Amp output transistors % 60 Watts RMS
) sine wave
£] 3'[][] *Rugged transformer driver %RCA 115 Watt output transistors
Y Full thermal overload protection % Only six connections to make
Y Compact size: 5 x 5 x 3in. Y Same size as TL100

Specification on all three power modules :
All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0-5%.
Input sensitivity 60mV into 10k(). Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75dB.

Power supplies vacuum impregnated Transformers with supply board incorporating
pre-amp supply:

PS 125 + 50 volts for one TP100 .. ' = o .. .. .. e .. £1175
PS 100 + 45 volts for one TL100 v . .. v . ™ . oa .. £1075
PS 60 =+ 40 volts for one TL60 - .. . oo .. o 5 .. .. £950
PS 30 + 50 volts for one TL30 .. . it .. adh .. .8 a .. £700
PSU 2 for supplying Disco Mixer .. 5. £ . o .3 > .. .. £475
PRE AMPLIFIERS
VAO8 ILLUSTRATED

Alf Tuac audlo modules are constructed on glass fibre P.C. board, are ready assembled and tully tested. Low noise silicon

and FET transistors together with H.S. carbon flim reslstors are used throughout. Extensive research has gone Into the E - ’

various wide range tone centrol circults, producing superk sound quality from any signal. Previous range still available. 5 uﬂﬁ w if W

40V d.c.; 60mV o/p. > ¢ ? : ?
L ] D

VA0S Vol, Treb, Mid and Bass Controls. HI IMP. FET I/P. Sultable Mic. Gultar, Radio, Crystal/Ceramic £5'00 4 [' ;- y - }. . =

P.U. Sensitivity 4mV. Treb +35dB at 16kHz, Mid +20-15dB at 1kHz, Bass +20-10bB at 40Hz. — % i
VAO6  Vol, Treb and Bass Controls. 8mV sensitlvity. Treb +28-15dB at 12kHz, Bass 18dB at 40Hz.  £4.9§ ‘ :
AMF01 Tuac Auto Fade Unit fades music when you speak.

Auto Mic Over-ride for Disco use. Feed Deck and Mic Pre-amps in. Auto fade O/P to maln Amp. " ” ”
30mV operating level. Depth and Vol. Controls. £5.00 SIZE 6" x 2" x 1

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.

TUAC DISCOTHEQUE MIXER WITH AUTO FADE =
Designed for the discerning D.J. of professional standard.
0@ 0 o Q O O 0 © e Offering a vast variety of functions.
Controls: Mic Vol, Tone, Over-ride depth, Auto Manual Sw. Tape Vol, L & R Deck Faders,
¢ Q /Q Qw @ Deck Volume. Treb. & Bass. H. Phon Vol, Selector. Master Vol, on/off sw. Max. output
it ' 1V RMS. Specification as VAO6. PANEL SIZE 18” x 4;” DEPTH 3~

TUAC HIGH POWER AMPLIFICATION=bullt to high NEVV\\II FROM gUACG:! S U A G IS
— 100W 2 x 12 Disco/Group cabs, fitte
: s Standards, and bullt to super heavy duty speakers £66-00 (car. £1:00)

S— g last 100W 4 x 8 P.A. Cols, fitted 4 15W heavy duty
i = Té;@ eT 50 WATT RMS SINE WAVE speakers. £75-00 pair (carr. £2-00).

g 4 50

" & ‘

ALL PURPOSE AMPLIFIER
Sultable for Disco, PA, Guitar. 4 inputs, TUAC MAIN DEALERS
% 2 volume controls. Master volume, treble,
e mlﬂdle andd hlas:h conltr?'l_.a. Rugg:d cir- BRISTOL DISCO CENTRE,
cult, rugged leather-cloth covered case | g Stokes Croft, Bristol 1
h d t protection. T '
2?25:07"5.,33%15.'5?1“';;"'x?i&s"}'le.n%'é’f Tel. Bristol 41666
FULLY FUSED. CALBARRIE AUDIO
50 38 Cromwell Road, Luton, Beds.

WATT £44'00 Tel. Luton 411733

socobDl,
100 9 The Friars Canterbury, Kent.

WATT £66'00 Tel. Canterbury 60948
CALLERS ONLY PLEASE

RGN () TUAC e ) s
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o FOR AUDIO
ON A BUDGET

| PUSH BTTO’ The first time Motor
magazine have
CAR RADIOKIT no:u'lmted a push
. button car radio for

their Top Ten
Accessory Awards

NOTE: The ability to solder on a printed circuitboard is
necessary to complete this kit successfully. Circuit diagram
and comprehensive instructions 55p.free with kit.

Technical specification: . .
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt Car Radio Kit
operation on negative or positive earth. £6.60 B5p. postage & packing.
2.) Integrated circuit output stage, pre built three stage + p-p g P 9
IF Module. Speaker including baffle and fixing strips

Controls Volume. manual tuning and five push buttons for £1.65 -+ 23p pOStage & packing.
station selection, illuminated tuning scale covering full K )
medium and long wave bands. Recommended Car Aeria! - fully retractable and locking.

Size Chassis 7ins. wide, 2 ins. h*gh and 43 ins. deep approx. £1.35 post pald

gALITY*SOUND‘*’
OR LESS THAN£19-00

Stereo 21 easy to assemble audio system kit, - no soldering
required. Includes:—
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads
and full, easy to follow assembly mstructions.

For the technically minded . —
Specifications:
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Qutputimpedance B8-15 ohms.
Stereo headph socket with ic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc.. and outputs for
taping discs. Overall Dimensions. Speakers approx.
153" « 8" ~ 4” Complete deck and cover in closed position
approx. 153" » 12" x 7. Complete only £18.95
Extras if required.
Optional Diamend Styli £1.37 PR DR
Specially selected pairof stereo headphones with individual
level controls and padded earpieces to give optimum

performance, £3.85.

=~ AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the
small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms ({suitable
for 15 ohms).

Inputs *5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Separate bass
and treble controls common to all 5 inputs.

*Mixer employing F.E.T. {Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling.
INPUT SENSITIVITIES
1) Crystal Mic or Guitar 9mV. 2} Moving coil
Mic or Guitar 8mV. 3), 4), 5} Medium output
equipment (Gram. Tuner, Monitor, Organ. etc.)

' - all 250mV sensitivity.

AC Mains 240V. operation,
Size approx.12} insx 6 insx 3} ins

£15.00 + 60p.
postage & packing

o e

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER

Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency

Response 3dB points 30Hz and 18KHz. Total Distortion: less than
=L S

2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at

10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into

470K. Size: 195 101 ~ 8ins. approx. Amplifier £27.50+£1.50 p. & p

Special Offer: Disco 50 plus two 15" E.M.). speakers type 14A/780
(as illustrated on opposite page). Complete £57.00 - £4.00 pép.

198

www americanradiohistorv com


www.americanradiohistory.com

I 40 Watt Amplifier. T
Viscount 1i - R102 now 20 watts per channel. givss:;r:nltlm amplifier (As System 1)
STEREOQ SYSTEM it e i S
MR LY = TR, LEXS, B Two Duo Type IHA matched speakers—
and balance controls, plus switches for mono/ Enclosure size approx, 317 x 137 x 113"
. 3
stereo on/off function and bass and treble Finished in teak veneer. Drive units approx.

L0, PUOUERCGE03.6 13" 81" with 3. HF speaker. Max. power
(LA 20 watts, 8 ohms. Freq. range 20Hz to 20kHz.
20 watts per channelinto 8 ohms. 2

Total distortion@ 10W@ 1kHz 01%. P.U.7 {for Complete System £69.00

ceramec cartridges) 150mV into 3 Meg. 2.U.2
(for magnetic cartridges) 4mV @ TkHz tnto 47K.
equalised within  1dB RLAA. Radio 150mV

PRICES: SYSTEM 1
Viscount (1R 102 amplifier £2420+f1p&p

inta 220K. (Sensitivities given at full power). 2 Duo Type Il speakers £14-00 +£2:20p & p
Tape out facilities : headphone socket, power Garrard SP25 with

out 250mW per channel. Tane controls and filter MAG. cartridge de luxe plinth

characteristics. Bass: —12dB to -17dB @ and hinged cover £21.00 + £1.75p & p.
60Hz. Bass filter: 6dB per octave cut. Treble =

control: treble - 12dB to -12dB @ 15kHz. total £59.20

Treble filter: 12dB per octave. Signal to raise iy

ratio; (all controls at max.) -584B. Available complete for only f5] 00 +£3:50p. & p.
Crosstalk better than 35dB on all inputs. .

Overload characlerlstic;s”betgyer '(h]a"n 26dB on all Clzlcgfnsl lRf;f:rEn’:Iilzner £2420 - £1-00p. & 0.
inputs. Size approx. 133797 337, 2 Duo Type llIA speakers £39-00 - £4-00p. & p.
Garrard SP25 deck, with magnetic cartridge, Garrard SP25 with

de luxe plinth and hinged cover. MAG cartridge de luxe plinth  £21-00 - £1:75p. & p.
Two Duo Typell mntched speakers - and hinged cover

Enclosure size approx. 1737 - 103" 6" 1 total  £84-20

simulated teak. Drive unit 137 x 8” with parasmc

hand|
tweeter (ggi;;pi;téngvstem £51.00 Available complete for only f§9.00+£4p 8 p.

EMI SPEAKERS AT FANASTIC REDUCTIONS

THE ULTIMATE COMPLETE SPEAKER SYSTEM
EMI LE 315 listed price £86.00 ’a\
.0 950
&  r

A professional standard five way speaker
system with enclosure giving top quality

Five matched speakers and crossover unit
for handling up to 45 watts, frequency

performance.

Enclosure Dimensions

approx. (3ft. - 2ft. - 1t}

voice coil, — two 5 diameter Mid Range — response from 20 to 20,000 Hz

units, — two 31" HF units, plus matching Huge 187 ~ 14" {approx ) high efficiency
crossover panel with two variable 157 14A/780 BASS UNIT Bass-Speaker with 16,500-gauss magnet

Drive Units
Hand built - 15" diameter bass with 3”

potentiometers for mid and high frequency ~ Bass unit on a ngid diecast chassis. built on a heavy diecast frame.

adjustment Superior cone material handles up to 50 The four 10,000 gauss tweeters, each 35"
Power Handling watts RMS, and 1s treated to give a smooth dia. approx., are fed by the crossover which
Continuous rating 35 W rms., Peak power frequency response Resonance 30 Hz. flux cntically adjusts signal for maximum

rating 70 W density 360,000 Maxwells. impedance at fidelity. Impedance at 1 kHz is 8 ohms.
Frequency Response 1 kHz 1s 8 ohms. 3" voice coil. Bass coil 27, others 0-5”. Recommended

20 Hz 20,000 Hz. Imp. 8 ohms. Recommended retail price £40-80.  "stprice (4400 QUR PRICE£19.50 8

Our price £45-00 - £3.50p. & p. 2‘55:.‘1""[’?22“" OURPRICE£18-70 +£1-50p&p + £1-50p &p Special Offer.

BUILD YOUR OWN
STEREO AMPLIFIER™

For the man who wan!s to design his own stereo — here’s your chance to start,
with Unisound — pre-amp, pewer amphifier and control panel. No soldenng —
just simply screw tagether 4 watts per channel into 8 ohms. Inputs; 120mV

{for ceramic cartridye). The heart of Unisound is high efficiency 1.C. monolithic

power chips wxich ensure very low distortion over the audio spectrum

240V. AC only. £7-64 - 55[). p &p

" r|[Thv|lc

Mail orders to Acton. Terms C.W.0.
AN enquires Stamped Addressed Envelope.

8TRACK CARTRIDGE
PLAYER™

Eleyant self selector push button playec for use with your stereo system.

Compatible with Viscount I}l system, Unisound module and the Stereo 21

Technical specification  Mains input, 240V, Output sensstivity 125mV
Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10.95+- 80p. p& p

|

Radio and TV Components (Acton) Ltd.

Just write your order giving 2"“'5 not despatched outside U K. 21 High Street, Acton, London W3 6NG /c
your credit card number
DO NOT SEND Leaflets available for all items listed. 323 Edgware Road' London w2
YOUR C thus(*) Personal __ Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
UR CARD Send stamped addresSed envelope. Shoppers Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
NO OVERSEAS ORDERS 199
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SCORPIO Mk2
ignition system kit
new from

ELECTRO SPARES

% 6 OR 12 VOLT
++VE AND - VE GROUND

Here’s the new, improved version of the original Scorpio
Electronic Ignition System — with a big plus over all the other
kits ~ the Electro Spares Kit is designed for both positive and
negative ground automotive electrical systems. Not just + ve
ground. Nor just —ve ground. But both | Soif you change cars,
you can be almost certain that yqu can change over your
Scorpio Mk. 2 as well

Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy-to-follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer’s guarantee. Ready
drilled for fast assembly. Quickly fitted to any car or motor cycle,
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages

% Easier starting from cold % Firing even with wet or oiled-up
plugs % Smoother running at high speed 4 Fuel saving

% More power from your engine 4 Longer spark plug life

Y No more contact-breaker burn.

Electro Spares prices:

Deluxe Kitonly £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or12V system.

Send SAE now for details and free list.

S e s T
FM VARICAP STEREO TUNER

As featured in the May 1973 issue of "Practical Electronics’.
Superb Hi-Fi tuner Kit now available from Electro Spares
Including cabinet and all components — pre-set Mullard
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results — or send it back_ and
we'll return it in perfect order (for a nominal handling charge)
Electro Spares price only £28.50 inc. VAT and p & p.

B T R e L N S e e e g ]
‘GEMINI’ STEREO AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per

channel into 8 ohms. Full power THD is a mere 0.02%, and

frequency response is —3 dB from 20 Hz to 100 kHz into 8 or

15 ohms. Electro Spares have already sold 100s and 100s of

these Kits. Get yours now | Depending on your choice of

certain components, the price can vary from £50 to £60 inc

VATand p & p,

% All components as specified by original authors, and sold
separately if you wish

% Full constructional data book with specification graphs,
faultfinding guides, etc. 55p plus 4p postage.

“ Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

ELECTRO SPARES

FIFBEL

233 EEGI.ESMI. H'I] SHEFFLELD Sll EPE (C)
Tel:Sheffield (07421 668888

TRHMPLS

MONEY BACK IF NOT SATISFIED
All brand new, full spec. Top grade,
FREE fabulous NEW catalogue. Send S.A E.

Red + data. 1/8” pin source LED's 17p! Til 209 and clip 22p
BIG 4" panel clip and RED LED 28p. GREEN and clip 59p.
INFRA RED LED £1. IC photo amp 44p and amp/switch 85p.

DIGITAL DISPLAY. LEO 1/3” 0-9 DP. DIL. £1-69. Minitron type 0-9 DP DIL
£1:19. SOCKETS 13p. Calculator batt/mains from £19,

CHIPS. Texas etc. with 4 displays £12-6 displays
and chip £14.Mostek dat2 and alarm chips with 6 dispiays £19. pcb £1-49.
KIT: All parts and case. National chip. 4 digit £20. 6 x £23.

GAS sensor TGS 308 £2. KIT £4-69. Fully built £8,

With data INTEGRATED CIRCUITS 741: 8 pin 28p, to 99 and 14 pin 27p,
748 33p, 708 21p, 710 35p, 723 598p, 555 timer 79p. ZN414 rx. £1-10. 703 rf if 28p,
mc 1310 and led £2-76, mc 1339 £1-20, TAD 100 and if £2

1 AMP + REGULATOR 7805, 5 (& 7-20) V. also 12 & 15V £1-49.

AUDIO AMPS: mfc 4000 50p; 1 A~ 2W £1-19; 3W £1-29

T4N TTL low prices '

N

Gates 7400, efc. 16p, 7413 32p, 7447 £1- 25. 7470/72 32p, 7474{76 39p, 7490 €3p,

7492 69p, 74|2| 49p and ali olhers in cat.

NEW 16 pin counter/driver 90/47 £2-25. DALO p.c.b. PEN 69p

DIL SOCKETS: Professional/gold P. Pins hi or fo Profile 8, 14, 16 Pin 13p.

2N3055 33p four £1. BC107, BC108, BC109 all 9p each.

IN914 3p, ZENERS BZY88 8p, 1A RECTS 50V 34p, 400V 5p, BRIDGE 20p,

FETS: 2N3819 19p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p, BC212I3/4 11p.
BCY7013p, BD131/2 35p ea., BFY51/2/3 15p, stazsp.zstzso p, 2N30!

2N3702[3/4/5/6/7/8/9/10/1| all'9p ea.,2N3904/6 14p. HEATSINKS 51/T05 |81/T018

5p. TO3: 4YL 29p. TV3 14p

CAPACITORS 25V 10, 50, 100 uf Sp, DISCS 4p, PRESETS 5p, CARBON-

PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea.

FLUORESCENT LIGHTS, 8W 13” 12 VOLT £2-59.
ADD 10% VAT TO PRICES.

lampu | P. & P. 10p CWO.
E}lggl[[]nlgs P.0. BOX 29, BRACKNELL, BERKS,

L & M SUPPLIES

Barclaycard Access
Credit Terms for Callers

Speaker Bargains

S.M.1. 450 kit 8 ohms £4-50
13 x 83, 8 or 15 ohms £2:15
13 x 8 co. axial ,, £2-20
13 x 8 twin tweeter ,, £3-41
13 x 8 350 8 ohm 20 watt £7-70
13 x 8 EV 20watt with crossover £6-05
Baker Group 25 3-8-15 ohms £6-25
0 »w 3-8-15 ohms £7-70
" »w 50/12; 8-15 ohms £12-40
Baker major £7-50
.« deluxe £9:60
. Ssuperb £12-00
. regent £7-00
» Major module £9-30

Cabinets available for above units P & P 75p/pair.
Send S,A.E. for details. .

Headphones, 1000-£2-42, 4000 £7-15 5000 £9-90 RE 227
£4-95. RE 240 £7-70. RE 255 £13-75. RE 245 £9-35. P & P 35p.
Cartridges Goldring G.800 £3-85. Sonotone 9 tahc £1-80.
Cassettes Audio Magnetic Low Noise.

C606 .. £1-91 10..£308

C.906 .. £2-84 £4-62 P & P 20p for 10.
Garrard SP25 Mk, 4 G.BOO package £16-50.

Many popular Hi Fi systems at half price available at
any of the following branches:- 57 Grays Inn Road,
W.C.1. (Closed Sats) 242.5627

Hainault House, Hainault Street, New Eitham, S.E.9.
850-0892

Breamish House, Bilton Road, Erith, Kent. Erith 41327
347 Coventry Road, Smallheath, Birmingham 10.
360 Lymington Road, Highcliffe Hants. 042 52-6929
Sandringham House, Sandringham Drive, Bramcote,
Nottingham 0602. 253051.
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267 ACTON LANE, LONDON
W4 5DG 01-994 6275 |

C. T. ELECTRONICS

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

SEMICONDUCTORS

WAREHOUSE
20-24 BEAUMONT ROAD, W.4,
SURPLUS COMPONENTS, TEST EQUIPMENT, etc, etc.
THOUSANDS OF BARGAINS

AC107 35p|BCY33  45p|MJE3’0 75p|OC76  25p|ZTX501 20p|2N2805 45
AC125 22: BCY34 ‘5= MJE3T ..: ocT “= ZTX504 50: 2N2806 15: Test Equipment % Oscilloscopes % Signal Generators % Counters
AC126  25p(BCY38  80p|MJE520 &ep|OCBI 25p|ZTX531  30p|2N2907  30p Cabinets % Bridges * Meters % Transmitters s Receivers s Power
:gl%z :Sp gg;“ ulszg ujsg?stl’:‘; 88:2 ;:p 12'1"3(15‘50 Sgp gN%G ;:p Supplies % Laboratory Equipment s Gal ters % Audio E t
1 5p 55 £1: 551 - p P » Video Equipment ttery Ch t X .
AC176  25p|BCY70  22p|MJE30S5 85p|OCi3e  48p|iN9is  8p|2N30s4  80p * Video Equlpment  Meters X Battery Chargers % Motors  Ete. i Elc
AC187  25p|BCY71  20p|MM1813 43p|OC170  25p|tM4001  Tp|2N3035  €5p 20 TONS OF ELECTRONIC EQUIPMENT
AC188 30p |(BCYT2 20p{MM1712  80p|OCIT1 25p | 1 M4002 8p [2N3232 T0p Resistors % Relays s Capacitors % Switches % Transformers % Meters
AD140  $5p|BD121  75p|MPF102 45p(OC200  50p|1N4003  9p[2N3440  80p * Potentiometers % C t Panels % Semlcond s % Cable %
AD14g #5p!BD123  75p |MPF103 OC201  60p|1M4004  10p|2N3702  14p Values % Etc. % Etc. s Etc
AD161  44p|BD124  78p| (2N5457) 35p|OC202  75p|1N400S  12p(2N3703  12p D : :
AD182 44p |BD131 15p | MPF104 OC205 80p | 1M4008 13p |2N3704 12p Regret no lists avallable. Personal callers only. Cash and Carry only.
AF114  25p|BD132  75p| (2N5458) 46p |TIP20A  50p[1N4007  14p|2N3705  12p
A g mewne TR i el
AF118 p|BD1SS  75p| (2N5459) 49p | TIP3 5p pl2N3707 P
AF117  25p|BDY11 £1-40(NKT135 33p|TIP32A  75p|2N8¢7 25p|2N3708  12p AUDIO ACCESSORY SHOP
AFYi8  50p|BF152  20p|NKT222 25p|TIP33A £1-05/2N698  25p(2N3700  14p 17, TURNHAM GREEN, TERRACE,
AF172  30p|BF194  14p|NKT401 75p|TIP34A £1-35|2N706  12p|2N3771 £2-80 CHISWICK W4,
BA102 30p|BFi95  15p|NKT404 80p|TIP35A £3-35(2N706A  15p|2N3772 £3-00 SR AL
BA112  60p|BF196  15p|NKT773 25p|TIP38A £3-68(2M708  15p|2N3773 £3-48 A IERS
BA114 18p|BFX20  30p|NKT774 25p TIP41A  75p|2M930  20p|2N3819  35p 5 Watt . SE12:50 | 50 Watt
BC107  14p|BFx84  30p|OAS 25p|TIP42A 05p|2M1132  25p|2N3820  S8Sp 15 Wait £24-50 150 Watt
sCios  Mp|sEies  MpOAto  p|Tiewe seeatian  fio\Zimes g | e o oR AeLiE
1 p|{BFX86  30p OA47 p|TIP308  70p[2N1303  20p p
BC10gc  16p|BFX87  30p|OAT0  12p|TIP31B  75p|2N1304  23p|2N3905  22p A CLT e TR“':::"_‘JC"‘ AMBLIEIERS
B8C147  12p|BFX88  30p(OAB1 10p|TIP32B  83p|2N1305  23p|2N4058  12p (LOEIY cacoaaac | FALPhase 100W ...... £69-95
B8C148  12p|BFY44  50p{OA 10p|TIP33B £1-20(2N1306  25p (2N4058  12p DISCO CONSOLES
BC149  12p{BFYS0  25p|OQA91 19p | TIP34B £1-78|2N1307  35p(2N4080  12p FAL Disco Mk 2 £82-99 FAL Power Dls. £123-78
BC157  14p|BFYS!  25p|OA200 10p|TIP3SB £2-96|2N1308  38p|2N«set 14p | "7 T T T | (with T0W RMS Armp)
Som MPlEnR Beicer ubiows s e b "
1 [ 53 25p| CA21 ] 2 Sp 813 -] -]
BCis9c 15p | BFY90  60p|OA211  35p|TIP30 #5p|2N1711  25p|2N4287  1S5p [‘!AVV ouUTY DISCO LIGHTING
8C182  13p|BSWB3 60p OC18 #0p|TIP31C  90p|2N2160  65p|2N4288  15p OUDSPEAKERS Sound-flghting module .... £7-90
BG183  13p|BSWeEs 75p/OC19  BSp|TIP32C £1-10|2N2217  25p|2N4289  15p % SPECIAL OFFER PRICE % 3 channel sound-light ... £22-50
BCis4  13p|BSY95a 12p OC22 ssp| TIP33C £1-35{2N2218  30p[2N4200  15p Ollwheel Sindla. ..... £5-28
B8C212  13p|BY127  20p OC26  65p|TIP34C £2-00|2N2219  35p|2N44d4 £1-90 Decca 8in 10 watt HI-FI Sultable érpm motor . £1-00
BC213  15p |BY164  80p OC28 65p | TIP35C £3-25(2N2222  25p[2N4871  3%p speaker, plus matching Strobe 4 Joule L. £25-00
BC214  15p|iS103  15p OC35  60p|TIP36C £4-25(2N2222A 25p|2Ns191  96p tweetar £7-5¢ complete Single flash box ... T
BC238  14p|MJ340  S0p OC44 20p | TIS50  40p |2N2308  70p|2N5104 £1:10 Sultable 2 way Xover ...... £1-21  (300W Red, Biue, Gn. Yel.)
BC239  14p|MJ4s1 95p OC45 20p|ZTX107 15p |2N2646  30p|40380 S0p 15In. 70W E.M.1. 8 ohm .... £19:50 Triple lashbox  ........ .28
BCY30  40p|MJ2801 £1-20 OCT1 17p|ZTX300  13p|2N2846 £1-50 40361 50p 150W Projector and Wheel £25-00
B8CY31  85p|MJ2s01 £2:20 OCTS5 25p|ZTX500 16p|2N2804  30p (40362 5p
BCY32  #5pIMJE30  S0p TEAK VENEERED SPEAKER CABINETS
Semiconductor QUANTITY DISCOUNTS—12 + 10%, 25+ 15%, 100+ 20° mixed types, For 8 x 6in Speaker Size 73 x 11} x 5.
transistors and |.Cs. Larger quantity discounts. Phone for detalls. ?ln + ITW“N, 91 x 131 x 5%.
3 x 8In 104 x 17 x 6 .
13 x 8in + Tweeter 12 x 1 8t.
DIGITAL INTEGRATED CIRCUITS 12in + Twester 152 b 15’ : ai
N7400 20p,SN7423 400 SN7451  20p SN7492  75p SN74145£1-44 SN74175£1-29
N7401  20p|SN7425 37p|SN7453 20p|SN7493  75p|SN74150£2:30 SNT41T6£1 44 REXINE COVERED SPEAKER CABINETS
7402 20p |SN7427 37p 7454 20p|SN7494 88p|SN74151£1-15 N74177£1-00 Sultable for P.A. or DISCO use: takes 12In. speaker unit. Slze approx.
N7403 20p|SN7428  48p |SN7480  20p|SN7495 85p|SN74153£1-33| SN74180£1-55 1B X 1B X BIM. «eeivarinmsnsnnetenesnneensin et iestareeees £9-00
N7404 20p|SN7430  20p|SN7470  33p|SN7496 £1-00) SN74154 £2-30| SN74181 £7-00 SPEAKER CLOTH
N7405 20p|SN7432 37p|SN7472  33p|SN7497 £4-32| SN74155£1-13  SN74182£2-00 i ) ,
N7406 40p|SN7433 48p|SN7473  44p SN74100£2-16 N74156 £1-15| SN74184 £2- 45 Available in Black or Green; approx. width 54in. .......... £1:-78/yd.
Vi WhISAl deisvan gnSuans SUUREISVIREG | weacmiones
408 p 438 p|SNT74 [ o . : - . .
B e Ha|Snrise i3 |SNTHor - sip| SN0t £2 0| SNTeIR E2 0 | TYBe Mhar2p, Foeluiens Mongiete L Ny FUINL 0"
N7410  20p|SN7441 ANBSp|SN7480  80p | SN74110 57p(SN74162£3-40 SN74182£2-30 : e . - Imp e b
N7411  23p|SN7442 p gNus; £1:25 Nun;ulz :74183-5’0 :;:13325-32 v
N7412 28p|SN7443 £1-05|SN7482 87p|SN74118£1- 741 78 194 £1- V41 Vu met
N7413  30p|SN7445 £2-00| SN7483 £1-20| SN74119£1-92| SN74185£4-00| SN74195£1-44 The \;’A“ﬁ:’canbf:.ég gi'k‘r.cﬂ'.‘4°<:"$f4§3§“:'.?r"§'ﬂﬁs d
N7416  30p|SN7440 £2-00| SN7484 £1-00| SN74121 57p|SN74166£4-00) SN74196£1-58 20 to +3 and 0-100°, | Pack ’
N7417 30p|SNT447 £1-75|SN7488  50p|SN74122 80p|SN74167£6-28| SN74197£1 58 making It suitable fof | Ao
N7420 20p|SN7448 £2-00|SN7490  75p|SN74123£1 44| SN74170 £2-88| SN74198 £3-16 Vee as a recording | 1 500 Carbon resistors, b, b, 1,2 w
SN7422  28p | SN7450  20p|SN7491A£110 SNT4141£1-00( SNT4174 £1-80 SN74189 £2:88. level meter or as a| 2100 Eieclrolyﬂc Condensers,
power output indicator. | 3 260 Ceraml¢, Polystyrene, Silver Mica, etc.,
i Sensitivity 130mA. In- Condensers olystyrens ' /
D.,L. SKTS 8pin 18p 14 Pin 18p 186 Pin 18p tehrnal Dresis(ance 600 | 4 250 Polyester, Polycarbonate, Paper, etc/l
ohms, Dimensions 40 - Condensers.
CRSIOS A ov  40p TXL2268 8a 400V 95p ML || 2 ";50”,3::2“”“9‘?;/'- Batouted o
r: R y 50 High-stab, 1%, 2%, 5% resistors
CRS1/10 1A 100V  $8p 40D BA 400V  £1-40 24 x 3} 24p 19 i °
CR31/20 1A 200V #0p SCA0E 6A 500V  £165 2i x5 21 22p Solidev 15W Class 8| I 30 Assorted Tagstrips
CR31/40 1A 400V 65p SC45D 10A 400V  £1-70 33 x 3} 1o 33 Audio Amp thick film | 8 1lb Assorted nuts, bolts, washers, sghcers,
CRS1/60 1A 600V 90p SC4S5E 10A 600V  £2°42 34 x5 3p 3p Clrcult £3-65. 10 g",c,',mm e /
€A%l sAjmy @b SCuD Adoy LM Yy e Mo | Hadsoode |1 Unmaried OCTI Taniiston v
N x . .
CRS3/40 3A 400V _80p DIAC .............. 25p 17 x 5 (Plain)_ $9p %00 " 2-523""‘-'3"‘1-330"\‘3\\//zr‘nwd‘od' uvt P
CR37/400 7TA 400A £1-00 ——— s  Pin Ingertion Tool 57p 57p TBA 800 5W Audio | 82V TV, 81 Y O e
GRSterioo 164 100V 3P BTIo0A/s0 10A SV S5 Shot Face Cutter 8p 46p | |.C. £1°50. Data 190. |45 50 GE Diode OA47 eaulvalent.
P NES55 Timer 90p t. ins p 20p
gm‘aﬁlm ‘gA 600\‘; il‘-;: TR &S UAG4t SW Ampiifler | ALL COMPONENTS NEW AND UNUSED
S1060 SA 400V Top LM309K SV.. 1.A. Volt- IA“B.;JMIZ';IU"; B1O)I(E8 50 Module £3-75. £1 + 25p p.p. per pack, £3 for S packs p/free.
age ReQ. .......... 10 B Lap i3 15 4L 4
- AB8 4 x4 x1fin S0p
L~\|I7gl:¥..:°2e::‘7;/d 150mA 105 ABY 4 x2 x1{in 500 % % SBPECIAL OFFERS * *
MECA oW Audlo 60p ABIO 4 x 5% x 1iin  50p MINIATURE MAINS TRANSFORMER BRI. 240V. SEC. 12V. 100MA
TBAB0O 5Watt Audio £1-50 AB11 4 x2tx2in 8p Manuf.: Hinchley
BRIDGE RECTIFIERS 709C Op Amp D.LL./ AB12 3 x2 x1In 44p Slze: 30 x 45 x 40mm.
wo2 1A 200V I3 T099.... o sp AB14 Tx5 x 24in _ 84p F.C. 53mm,
BY164 1-4A 200V S7p 141C Op Amp 8/14 AB15 8 x8 x3in £1-08 Price 1-65p. 100-80p ea. 1000-50p ea. 10,000-40p ea.
MDAg52/2 D.I.L/TOSS........ so AB 10n L OED (3 3 CORE PVC INSULATED MAINS CABLE. GREY ML8850. 3x 7/0-2mm
A 100V 80p ugg Op Amo Dil T L 12 XS 3 E120 Price 100m-£4-59. 1000m-£35. 10,000m-£330. . ) )
ZENER DIODES u ual Op Amp.. £1°20 519 47 x § x 3In £1-60 0-47mfd. 30V. MYLAR FILM CAPACITOR. Slze1”x 0-35°x0-85°P.C.
BZY88 Series 400mW ZN414 Radlo 1.C..... £1-25 Mount.
3-3V-33V. 8%...... 10 || VRDGI D e o Price 100-8-8p ea. 1000-5p ea, 10,000-4-3p ea.
1-5W range 2%p EH LD T g1 V.A.T. 240V. A.C. SOLENOID. Reversible operation; twin coil. Size approx,
10W range ...... 45p . . £1-58
. g:: Uniess otherwise stated 2% x 1§ x 13in. 90p ea.
a G POWER SUPPLY. 12V. 6-5A. Stabitised Power Supply. Contalns
. u,:‘;' 18-5V. 8-5A. sec. Transformer, 4 x 4000uF 25V, Mullard capacitors,
£1-80 2 x 2N3058 on 2 Redpolint heatsinks, 12A., 120V . Bridge rectifier, stabiilsed
£4-35 free Bc:.b, clhrctlm dllarTm. The parts alone are worth the asking price of
[ £2.20 . each, inc. carrlage.
201
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ALL PRICES INCLUDE V.A.

SPEAKER BARGAINS
EMI 13” x 8” 3, 8 or 15 ohm
Plain .. b . e
WIth Co-Axlal Tweeter ..
Twin Tweeter ap ao
Type 350 8 or 15 ohm,
20 wa o
8 ohm, 10 watt
8 ohm, 10 watt
8 ohm, 20 watt
8” x §” C/Mag. 5 watt
8” x 5" Duaicone
8 ohm, 10 watt
GOODMANS 64” 8 ohm
Dualcone .. =

N Svenad wnm

ELAC 8" 8 ohm Dualcone ..
ELAC 8 ohm Dualcone 10 watt
FANE 7” x 4” 3 or 8 ohm’..
CELESTION 8” 15 ohm
ADASTRA 10” 8 or 15 ohm,
10 watt oo - o
BAKER GROUP 25 12” 8 or
15 ohm, 25 watt .. M
P. & P.
5” 8 ohm, § watt C/Mag. ..
24" 8 ohm or 64 ohm
P.&P. ..

TWEETER & CROSSOVER
EM! 3{” 3 or 8 ohm C/Mag .. 1-00
Cone Tweeter 8 or 15 ohm,
10 watt e - .. 2-40
Cone Tweeter 8 ohm, 3 watt 1.40
Horn Tweeter 8 ohm, 20 watt §.g5

Dome Tweeter 8 ohm, 30 watt

Crossovers CN23 (3 ohm),
CN28 (8 ohm), CN216 (16
ohm) ..

‘p.a’P.

KIT FORM CABINETS TEAK VEN
" or

12 x 12 x 6 with 8” 8” x 5"
63” and 3}” cut out. . ..
17 x 10 x 9 with 8” or 13” x 8~

cutout 3-50

EER
18 x 11 x 9 with 13” x 8” cutout
for EMI 350 .. x. b

P. & P. ea.

MICROPHONES

CM70 Planet stick metal,
swltch crystal oo 1
OM160 Dynamic omnl-dir.
ball metal ., s qc
UD130 50K/I600 ohm, uni-dir

bal! me a

TW206 .. e = .o
CONDENSER MIKE 600 ohm,
uni-dir og . o
Cassette Stick Mike with R,
Control on/oft switch
(2:5 & 3:5mm J/Ply)
P. & P.

SOLDERING IRONS
ANTEX CN240 15 watt =
SK 1 KIt(15 watt lron
2 spare Bib etc.). .

X25 25 watt (low
leakage) . o
P. & P.

CARTRIDGES
ACOS GP91/2SC or GP91/3SC
Sterec comp. .. 100

GP93/1 Stereo crys. ..
GP84/1 Stereo crys. . .
GP95/1 ao o
GP86/1
GP101 ..

GP104 ..
SONOTONE
9THAC Stereo cer. dlam.
19-T1 Stereo crystal =

BSR SC5M Stereo ceramic
SX6H Stereo crystal ..
SX6M Stereo crystal ..
X5H  Mono/stereo
XSM  Mono/stereo .. 1-4

GOL%RING G800, GB50 £3-85 £2-

STYLI for above cartridges

Sapphire 35 D. Dlamond

GOLDRING G800 G850
G880E .. e

P. & P.

BATTERY ELIMINATORS
240v Input 6, 7-5 or 9 300mA  2-20
12v d.c. input (specify output)

6, 75 or 9 d.c. output at
300mA . o e
P. & P.

TAPES Stnd. LP opP
5” 45p 55p T0p
53 55p 65p 95p

Stnd. Lp DpP
big T0p 1:00p 1:30p
P. & P.1-3, 9p ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 6-10

55p 52p

Cassette Head Cleaner 3Isp
P. & P. 1-5, 3p ea. 6-10, 15p lot.
11-20, Post Free.

PLASTIC LIBRARY CASES
For 5”7 Reels .. 8 18
51" Reels ..
7”7 Reels ..

CASSETTE CASES .. 10p
P. & P. 1-3, 5p ea. 4 or more, 20p

BIB ACCESSORIES
Tape Editing KIt  Ref. 23
Recording Tape

Splicer o5 Ref. 20 118
Cassette Tape,

editing Ref.24  1-40
Cassette Salvage Kit Ref, 29 40p
12's Cassette Case Ref. 34 £1-00
Stylus Balance Ref. 32A 1-15
Spirlt Lever .. Ref. 46 -50

HI-Fi Stereo Test Cassette 1:90
Groove-Kleen Record Cleaner 1-90
P. &P, 10

SPECIAL OFFER
Unrepeatable |
De-Luxe Cassette Receorder,
Mains/Battery, Portable, Remote
Control Mike etc. Fantastic Value
at £14-95 all Incluslve,

WORTH DOUBLE.

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED.

Riversdale Electronics

Maif Order Department
P0O.Box 470, Manchester M60 4BU.

202

IMAGINATION!
Kit comprises EVERYTHING:

Case, cables,
coil connectors,
Silicon grease,
8-page
instruction
leaflet.

%t‘;]é‘_“, @ ® - ,?“5*
PARNKITE

Electronic Ignition Kit
only £11:62

Fascinating to build. Fantastic improvement to your car's
performance Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built

o Sustained peak performance. o Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new development from the manufacturers of Gunton ignition. Price” £11-62 inc
V.AT. and postage. (12 volt only. State Pos. or Neg. earth). Ready buiit unit also
available £14-85 inc. V.AT. and postage. GUARANTEED 5 YEARS

r N EE mOR  mEs ]
ORDER NOW 1o ELECTRONICS DESIGN ASSOCIATES,

§82 Bath Street, Walsall WS1 3DE. Phone: 33652

Please send me one SPARKRITE Kit complete | enclose
P.0O./Cheque for £1162 Or for ready built unit £14-85

E NAME I
I ADDRESS '

i (Live near Walsall? Call in for an actual workshop

demo. It really is convincing) PW 7
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HURRY — WHILE STOCKS LAST!

A COMPLETE RADIO STATION
FOR
ANY LOCATION ror £64-52

DELIVERED OUR RISK. SECURICOR £3-00 EXTRA

ASSEMBLED IN SECONDS READY TO USE, COMPRISING—

1. 9R59DS communications receiver 550 kHz to 30mHz continuous. Electrical band-
spread on 10, 15, 20, 40, 80 metres. Fine tuning also on 160 metres, SWBC bands,
Marine Band: SSB-CW-ANL-BFO; S METER; MECH. FILTER; IF 445kHz;
14W. OUTPUT; Built-in quality Speaker; AC mains.

2  JOYSTICK V.F.A. The World Record Award Antenna (7' 6" long)

3. JOYMATCH 111A A.T.U. tunes above frequencies (transmitting amateurs,
used with V.F.A. handles 300W PEP SSB PA input)

4. ALL necessary accessories incl. 8ft V.F.A. feeder and insulators for externally
locating V.F.A.; terminated leads etc. In fact all YOU provide is the mains plug!

PLUS a FREE “DX-CRYSTAL SET" incl. unique aerial (£2-42 separately).

JOYSTICK V.F.A. £13-75; JOYMATCH TX/RX A.T.U. 111A (see 3 above) £13-75;
JOYMATCH LO-Z 500 ATU TX/RX 500W SSB (PA input) with RF meter £19-91; Com-
munications Headphones 8 @ (suitable TRIO, EC10 etc) £3-14; OA2 Mains stabiliser (plugs
into 9R59DS) 74p; 6 spare 9R59DS valves £2-35; Full set spare 9R59DS valves incl. OA2
£4-29; Artificial Earth (as used on oil Rigs) £5-80; Aerial Bandswitch tuned Aerial for
domestic receivers £5-80; ATU Kit 1-8—30mHz receive and transmit (300w PEP SSB PA
input) £5-80 (assembled £7-01)

Send stamp for details plus extra stamp for SR59DS brochure.

NO VAT ON overseas orders (deduct 1/11 from prices quoted), but EXTRA
CARRIAGE and insurance necessary.

G3CED — G3VFA ‘
Box 4 a%g/lglsgp/g FOR EXPERT ADVICE AND INFORMATION  Access
LELTRONI L] Teiepnone: 08s3 62535 or 62839 A
evenings and weekends .
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Save a massive £10 on the
popular Sinclair Cambridge kit...

now only £14-95!

PLUS VAT)

An advanced 4-function Features of the Sinclair
calculator in kit form " Cambridge

The Cambridge kit is i 2% +-Uniquely handy package.

the world’s largest- p %;;;% 41"x2"x 1L, weight 3% oz.
selling calculator kit. - +Standard keyboard. All you
need for complex calculations.

It's not surprising — no other
calculator matches the
Sinclair Cambridge in
functional value for money ;
and buyingin kit form, you
make a substantial saving.

+#Four operators (4, —, x, =),
with constant on all four.
+-Constant acts as last entry
in a calculation.
+-Constant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less
than £17.
+Calculatesto 8
significantdigits.
+Clear, bright 8-digit
display.
+Operates for weeks on
four U16-type batteries.

Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price
by a handsome £10. For under
£15 (plus VAT), you get the
power to handle complex
calculationsin acompact,
reliable package — plus the
interest and entertainment of
building it yourself !

Truly pocket-sized

With allits calculating capability,
the Cambridge still measures just
41" x2"x 1% ". That means you can
carry the Cambridge wherever you
go without inconvenience — it fitsin
your pocket with barely a bulge. It
runs on ordinary U16-type batteries
which give weeks of normal use
before replacement.

Easy to assemble

All parts are supplied — all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step instructions are
provided, and our service department will back
you throughout if you've any queries or problems. §

Totalcost? Just£16.45!
The Sinclair Cambridge kitis supplied to you
direct from the manufacturer. Ready assembled,
itcosts £27-45 —so you'resaving £11 ' Of course
we'll be happy to supply you with one ready-
assembled if you prefer —it's still far and away
the best calculator value on the market.
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The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours,

Contents:
1. Coil
2. Large-scale integrated circuit,
4. Interface chip
4. Thick-film resistor pack.

. Case mouldings, with buttons,
window and light-up display in
position

. Printed circuit board

. Keyboard panel

. Electronic components pack
(diodes, resistors, capacitors,
transistor)

9. Battery clips and on/off
switch

. Soft wallet

&)

[l N o))

This valuable book - free!

If you just use your Sinclair Cambridge for
routine arithmetic - for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'llget more
than your money’s worth.

Butif you wantto geteven more outof it,
you cango one step furtherandlearn
how to unlock the full potentiai of this
piece of electronic technology.

1234567 8

*

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. Inits fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculations.

sirnci=ir-

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire
Reg.no:693483 Enjland

VAT Req.no:213 817088

A complete kit!

Why only Sinclair can make you this offer

The reason’s simple : only Sinciair — Europe’s’largest electronic calculator
manufacturer - have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive —the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatin itself wouldn't be enough. Sinclairalso have a very long experience of
producing and marketing electronic kits. You may have used one,and you've
almost certainly heard of them —the Sinclair Project 80 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the

knowledge of small calculator technology.
And you benefit!

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator for one year.

Simply fillin'the preferential order form below and slipitin the post today.

Price in kit form: £14-95 + £1:50 VAT. (Total: £16-45)
Price fully buiit: £24.95 + £2:50 VAT. (Total: £27-45)

To: Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ

Please send me

{71a Sinclair Cambridge Calculator kit at
£14-95 -1- £1:50 VAT (Total: £1 6-45)
] a Sinclair Cambridge calculator ready
built at £24-95 -'- £2:50 VAT

(Total: £27-45)

*| enclose cheque for £, made
out to Sinclair Radionics Ltd, and
crossed.

account. Account number

I *Please debit my *Barclaycard/Access

I *Delete as required.
—————————-——-—_

www americanradiohistorv com

20

3



www.americanradiohistory.com

CURIOITY!

HENEVER some new idea or application appears
on the public scene, we are often asked if we are
going to publish a full project design so that

constructors can make one. It may be that such an applica-
tion has no existing off-the-shelf version that can be
purchased by anyone.

Over the past year there has been a steady growth in the
appearance of slot machines that offer two games of
“tennis” or “football” for 10p. In the past six months they
have been popping up like mushrooms, in pubs, res-
taurants, hotels, clubs, discotheques, railway stations and
so on. Maddening, isn’t it! There you are, confronted by a
television screen and this white blob drifting about at
random angles across the screen. How does it work?
Can we make one for domestic television sets?

We hope that most of your questions on this subject,
that have been coming to us recently, will be answered now.
tn this issue we start a do-it-yourself project that enables a
domestic television set to be used to play “tennis”. The
principles employed are similar to the commercial version
but the circuit design detail is totally original. We have
carried out considerable work on this kind of project and
have come up with a straightforward design for connection
direct into the aerial socket of a u.h.f. 625-line receiver.
We must however warn constructors that it is not cheap to
make and it is important that the published design detail
must be strictly followed to avoid problems that can occur
in using digital integrated circuits.

Having said this we sincerely hope that the lesser ex-
perienced constructor will not be frightened off by the
amount of hardware used, because the project is not
difficult to build if you take care at every stage and avoid
using unknown or doubtful alternative components.

For the more experienced constructor who wants some-
thing of a challenge, we recommend that you follow the
design starting in the July issue of “Television". By
following through all stages you can make a “tennis’”
game (not the same design as that in P.W.) then progress
to football and possibly golf. In the latter, the circuitry is
more involved enabling you to move the players into any
position on the “field”. The design in Television depends
on some connections being made inside the television
set and you should have some knowledge or experience
in television before tackling it. '

With these two designs we hope to have satisfied a
great deal of curiosity that has been aroused. They rep-
resent for both magazines a significant achievement in
development that, so far as we are aware, is unparalleled
in any other magazine. They are original in detail and a
*double-first” for do-it-yourself magazines. .

M.A. COLWELL—Edito

O A

The August issue sees another milestone for
P.W.; the first of the ““P.W. Super Separates’’
is a headphone amplifier—a top design by a top
designer. Later in this series there will be a
modern design f.m. stereo tuner with high
sensitivity for long distance reception. Also in
the August issue, we have a converter for the
two-metre band. You cannot afford to be without
Practical Wireless.
Further details on page 231

(All advanced details are subject to the current industrial situation)
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Fuba-Goon'!

Peter's aerial system.

shops Ltd.) have been sup-
plied to Peter Sellers in his
London home.

The requirement was for a top
quality u.h.f. aerial signal in both
colour and black and white to
supply four outlets and to provide
an excellent v.h.f./f.m. signal for
home and continental reception.

It was decided to fit a Fuba XC
381 B u.h.f. aerial to cater for the
three London channels, and a
UKA Stereo 8 array with auto-
matic rotator to cater for the
f.m. requirement. Problems were
encountered with reflections from
nearby power station chimneys
and other high buildings, but
fitting the aerials on to a 15ft x
2in mast overcame the main diffi-
culties.

The Fuba UKA 8 f.m. was fitted
to a 3ft stub mast on a rotator on
top of the 15ft mast. The u.h.f.
array was sited below the rotator
and set for best possible results.

Audio Workshops Ltd. of
Robertsbridge, Sussex are the
sole UK distributors of Fuba
Aerials. Audio Workshops Ltd., 29
High Street, Robertsbridge,
Sussex.

FUBA aerials (Audio Work-

CQ column

THE CQ column is a wvaluable
way of obtaining back numbers
from other readers, but please
reimburse expenses and the price
of the magazines to those who
have kindly offered to help!
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MinPosTel

HE Ministry of Posts and

I Telecommunications has

been abolished. Mr. Anthony
Wedgwood Benn the Secretary
for Industry, becomes responsible
for the Post Office.

Those parts of the MinPosTel
relating to the Wireless
Telegraphy Acts are under the
wing of the Home Office and Mr.
Roy Jenkins.

Queen’s Award

HE BBC announces that it
I has received the Queen's
Award to Industry for the
second time in five years. The
award is for technological innova-
tion in the transmission of sound
and vision signals over a single
vision link and relates to an
original development by engineers
of the Corporation's Research and
Designs Departments.

Arthur Bulgin, 0.B.E.

Stars at Henry's of Harrow

ETER SELLERS ably assisted by the Wombles of Wimbledon was
P the star attraction at the Gala opening of Henry's Hi-Fi Centre
at Harrow recently.

Thousands of people turned up to see the festivities and in particular
Peter Sellers—who lapsed into inspired “goonery” for a radio inter-
view with Douglas Cameron of London Broadcasting. The Wombles
set about encouraging the audience to tidy up the streets of Harrow
just as they themselves do to Wimbledon Common!

After he had cut the ceremonial tape to officially declare the Hi-Fi
Centre open, Peter Sellers then drew the winning entries for the Henry’s
Hi-Fi Contest in which £300 of Hanimex stereo/audio equipment was
given in prizes. Lucky winner was Mrs. Joanne Courtney, of Pinner
View, Harrow. She won a complete stereo outfit and four runners-up
each received cassette players. The contest was run in conjunction with
London Broadcasting who gave live coverage to the opening.

Delighted at the crowds who turned up for the opening Henry's
Retail Director, David French remarked ‘“You can't beat the old-time
showmanship when it comes to attracting the crowds. At times it was
reminiscent of Beatlemania outside the store”.

‘He had good reason to be pleased. The new Centre opened to bumper
business and after the stars had left, the people of Harrow got down
to the serious business of inspecting the vast range of hi-fi equipment
on display.

The Hi-Fi Centre at Harrow is the first in a series of suburban
developments by the Henry’s radio group—which has hitherto had a
concentration of shops in Central London.

www americanradiohistorv com
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OLLOWING a short illness

Mr. Arthur F. Bulgin,

O.B.E., died at his home in
Westcliffe on the night of Friday,
29th March, aged 75 years.

He was a well-known personality
not only in Barking, Essex., where
A. F. Bulgin & Co. Ltd. manufac-
tures an extensive range of elec-
trical and electronic component
parts, but also in the electronics
industry, being one of the six
founders in 1932 of the Radio &
Electronic Component Manufac-
turers Federation. Mr. Bulgin's
passing marks the end of 51 years
in the industry.

The chairmanship of the com-
pany now continues with his son,
Mr. Ronald Bulgin who also
shares joint managing director-
ship with A.F.B.s brother, Mr.
Stanley Bulgin. -

Mr. Ronald Bulgin, M.A,
C.Eng., M.LE.E, has been with
the company for over sixteen
years. At the present time he is
also chairman of the Radio &
Electronic Component Manufac-
turers Federation.

SORRY WE ARE LATE!
We apologise for the late
appearance of Practical Wire-
less. The delay has been
caused by an industrial dispute
within the printing industry.
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ITH a multi-band receiver it is convenient
\"/ to have a ferrite rod aerial for long and

medium wave reception and a telescopic
aerial for the short wave bands, with provision for
connecting an external aerial when necessary. This
receiver is this type and the four bands tuned are
approximately as follows:

(1) 160-260kHz long wave.

(2) 575-1450kHz medium wave.

(3) 1-8-5:0MHz shipping and short wave.
(4) 5-7-15MHz general short wave.

The receiver has an inexpensive but robust case
with a bottom compartment for holding logs of
transmissions or other records. Five tuned IF cir-
cuits give good ‘selectivity while the output stage
provides adequate volume for ordinary purposes.

MIXER STAGE

Switching is used to select any of the four bands
and this unavoidably results in some complication
of the frequency changer circuit. Despite this, there
should be no particular difficulty, especially as the
receiver can be tested with coils for one band only
before adding the other connections for full coverage.

Fig. 1 shows the mixer stage in which a 7-pole
4-way switch is used. Operation will become clear
if each section is dealt with separately.

When an external aerial is used it is taken to
socket Al and in LW and MW positions of S1 is
connected to the winding L4 on the ferrite rod. For
normal MW or LW reception no external aerial is
needed. In the other positions, S1 takes the aerial
to the coupling windings L7 or L10 on the SW ranges.

Section S2 of the switch transfers the aerial tuning
capacitor VC1 to L1/L2 for LW/MW reception or
to L5 or L8 on SW. Aerial connection A2 is for a
telescopic aerial. To ensure that there is no loss of

208
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efficiency due to errors in alignment, when aerials
are changed, the panel trimmer VC3 is provided
to peak this circuit. S3 transfers the base to L3 for
MW and LW reception or to the base coupling wind-
ings L6 and L9 for SW. S4 short circuits the LW
coil L2 for MW reception and for LW reception,
S4 brings in C2 with the trimmer TC2, for appro-
priate coverage of the LW/MW oscillator coil L11.

Switch section S5 selects the appropriate collector
coupling winding of the oscillator coils, L12 for
LW/MW and L15 or L18 for the short wave ranges.
S6 similarly switches the emitter circuits. The emit-
ter bias resistor R6 in series with the LM/MW wind-
ing L13 is different value from RS5, used for both
SW bands, permitting optimum results.

Switch section S7 transfers the oscillator tuning
capacitor VC2 to the appropriate windings. C6 is
a padder for the LW/MW coil L11, and TC3 and
TC4 are trimmers on the SW coils L14 and L17.

A socket E allows an earth to be connected which
is helpful when bringing in weak signals, in the
1-8-5MHz range in particular. Much general listen-
ing is of course possible on all frequencies with no
external aerial. But reception of weak amateur and
other signals on 1-8-2-0MHz, 3-5-3-8MHz and other
bands will be greatly improved by an external aerial.

IF AMPLIFIER

This is assembled on a separate board, using the
circuit in Fig. 2. IFT1 and IFT2 are double tuned,
but in IFT3 only the primary is tuned. As these
IFT’s are pre-aligned the cores should be left as
they are, pending any slight final adjustment for
best results.

This circuit gives very good sensitivity and selec-
tivity. Audio output is taken from D1 to the volume
control. The positive or earth line will go to the
metal panel of the receiver when the amplifier is
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Fig. 3. Four transistor audio amplifler circuit completes the Severn portable receiver.

mounted. Other external connections are from pin-

2 of IFT1 to the mixer and from pin 3 of IFT1 to
the negative line of the mixer section. A lead from
R7 will run to a supply point provided on the audio
amplifier.

AUDIO AMPLIFIER

Fig. 3 is the circuit of this section of the receiver,
assembled on a separate board. Audio signals from
the volume control VR1 pass to the pre-amplifier
Trl. Tr2 is the driver for the complementary output
stage Tr3/Tr4 and direct current feedback through
the network R11 and R12 stabilises working condi-
tions of driver and output stages. R13 with C6 intro-
duce frequency compensation in audio feedback
through this circuit.

Initially the pre-set VR2 is adjusted so that cur-
rent drawn by the amplifier is about 7mA to 9mA
with no audio signal. This is not a critical adjust-
ment and the amplifier can be expected to give
adequate power output with good quality of repro-
duction. As is usual with circuits of this kind, cur-
rent drawn depends on the volume and will rise to
peaks of 20mA to 40mA or so when volume is
adjusted to a high level. A 150hm speaker is most
suitable for this circuit but the speaker should not
be under 8ohms. With speakers of considerably
higher impedance, such as 30ohms, volume and cur-
rent consumption are somewhat reduced.

In view of the fact that the receiver may be used
for amateur band or other SW listening purposes
when headphones are preferred, a jack outlet can
be fitted. A 150hm resistor is wired across this and
any high or medium impedance headset plugged in.

210

PANEL

A 10x4in flanged universal chassis member is
drilled to fit the tuning capacitor 4in from the end,
as in Fig. 4. Space it back slightly with washers so
that the drive can fit correctly. The cursor against
which the dial is read is a strip of Perspex about
3 x lhin, with a vertical line, fixed with 8BA bolts.

General view from the rear of the completed set.
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Mounts for
fejrrite rod aerial

IF board Fig. 4. Layout of mixer stage.
Transistor Tr1 is located to the
rear of switch wafer $5-7 and
wired directly to the switch
tags. See photograph.

-
vC3
=
2 — @xosst)

Fig. & Wiring underneath the
mixer stage board. It may be -
necessary to drl/l holes to clear the
adjusting screws on TC1 and TC2.

B

MC on
{F board

(cKoE9D)
o

The switch and VC3 are 23%in from VCI1/2. Drill a
6 x 3in paxolin board and the lower flange so that
these can be bolted together as in Figs. 4 and 5.
The tags MC are for connections to the metal chassis.

MIXER ASSEMBLY

As the full band switching results in quite a lot
of wiring, this is probably the most difficult section.
Referring to Fig. 4, A is the Range 4 oscillator coil
and B the Range 4 aerial coil, C is the Range 3 oscil-
lator coil and D the aerial coil. E is the LW/MW
oscillator coil and its pins are wired underneath
as in Fig. §.

Connections to the switch are shown in Fig. 6.
S1, S2, S3 and S4 are on the wafer nearest the panel,
seen from behind. S5, S6 and S7 are similarly the
contacts of the rear wafer. As contacts for sections
S3 and S4, in particular, cannot be reached when
the switch is fitted, lengths of thin insulated con-
necting wire should be soldered on first. It is of
course essential that switch connections are correct.
There should be no difficulty in seeing how the
switch works. If there is, check its operation with

a meter or any other means of indicating continuity,
for each position in turn.

S2 and S7 are near VC1 and VC2, as in Fig. 4.
All other leads should be reasonably short and direct.
Place Trl near the rear wafer with collector to S5
and emitter to S6, Fig. 6. Take the base lead down
to C3, Fig. 4. and the screen lead to the positive line.
It may be preferred to wire in coils A and B only,
at first, and to test the receiver, adding the other
bands afterwards.

Leave flying leads from C1 and S1 for aerial con-
nections later. Also provide leads to run to the IF
board.

FERRITE AERIAL

Two small brackets are bolted as in Fig. 4, holding
vertical strips of paxolin about 2!3 x 1,in each with a
notch in the top to take the aerial rod which is
secured with thread or elastic through holes in the
strips.

The MW winding lies over TC4, its large winding
is L1 and small winding L3. The LW winding has a
tapping, and it is necessary tb connect this coil so
that the tapping is electrically near the earthed end.
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Fig. 6. Connections to switches S1-4 on the front wafer and S$5-7 on
the rear wafer.

Should it subsequently prove impossible to align
the aerial circuit on long waves, slide the LW wind-
ing off the rod, turn it over, then replace it. The
external coupling winding L4 can be anywhere near

the centre of the rod and its leads are connected-

from S1 to MC.

IF BOARD WIRING

The IF board is 3'; x 15in and Fig. 7 shows both
sides. Drill holes for the IFT pins and screening
can tags not forgetting a central hole to allow the
lower cores to be reached for tuning. A very small
round file will be helpful if some holes are not quite
exactly placed.

Two tags MC are fixed with 1in 6BA bolts for
chassis returns. Connect up according to Fig. 7,
placing sleeving on any leads where this is neces-
sary. C1 and D1 must be wired in with the correct
polarity. This section is very straightforward and
there is plenty of space for components.

The completed amplifier can be tested before
fitting by connecting the volume control from the
pin VR1 to MC and placing the lead from a signal
generator uear to pin 2 of IFT1. Audio output from
the diode can be checked with phones or an audio
amplifier. With low input from the generator the
five cores can be adjusted for best results, using a
correctly fitting tool (such as the TT5, available
from the IFT maker). Only a very small adjustment
should be necessary for any core.

The IF board is mounted by passing the ene bolt
through a hole in the mixer board, Fig. 5. At the
other end. of the IF board a strip of metal runs from
the MC tag bolt to the flange of the panel, to which
it is secured.

AUDIO BOARD WIRING

This board is 3% x 112in and is wired as in Fig. 8.
Two bolts with tags again provide MC return points.
Veropins are inserted for external connections to
speaker, battery negative, Rl and for the negative
lead from the IF board.
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% components list

MIXER BOARD

Resistors

R1 10k R3 470Q RS 1kQ

R2 2-2kQ R4 1500 R6 3-9kQ
Capacitors

C1 22pF C3 0-01uF C5 0-01uF

C2 150pF SM C4 0-01uF- C6 200pF SM
VC1/2 208+ 176pF (Jackson Type 00)

VC3 50pF variable (Jackson Type C804)
TC1/2 60pF preset TC3/4 30pF preset

Inductors .
Blue range 3T and 4T. Red range 3T and 4T
(Denco—For transistor usage)
MW/LW Oscillator coil (Denco TOC1) ’
MW)/LW Ferrite rod aerial (Denco)

Miscellaneous
Tr1, AF117. Switch, 7(8) pole, 4 way on two wafers
(each wafer 4 pole 4 way). Paxolin sheet, 6 x 3 in.»
Slow motion drive (Jackson 4489/C).

IF BOARD

Resistors

R1  56kQ R4 22kQ R7 560

R2 680Q R5 4-7kQ VR1 5kQ log. pot.
R3 8-2kQ R6 1kQ with switch S8
Capacitors

C1 10uF 6V C3 0-047uF C5 0-25uF

C2 0-047xF C4 0-047uF C6 0 01uF

Semiconductors

Tr1 AF117 Tr2 AF117 D1 OAS81

Miscellaneous

IFT1/2 (Denco IFT18/465). IFT3 (Denco IFT14).
Plain veroboard, 0-15in. matrix, 3% x 1% in.

AUDIO BOARD

Resistors

R1 2-7kQ R6  100Q2 R11 2-2kQ

R2 47kQ R7  680Q R12 3-9kQ

R3 3-3kQ R8 39Q R13 3900

R4 150Q R9 5-6Q VR2 50 or 100Q

R5 1:2kQ R10 5:'6Q WW preset
Capacitors

C1 2uF 6V C3 8uF 6V C5 250uF 10V

C2 100uF 10V C4 100uF 6V C6 25uF 6V

C7 100uF 10V

Semiconductors
Tr1 OC71  Tr2 AC128 Tr3 AC128 Tr4 AC176

Miscellaneous

Plain veroboard, 0-15 in. matgix, 4 x 1% in.
Speaker 158, 3 in. (Up to 6 x 3% in. can be accom-
modated)

All resistors 5 or 10% } or W~

CABINET ETC.

* Panel, 10 x 4 in,, flanged universal chassis member_
Cabinet top, 10 x 2 in., universal chassis member
(Home Radio)
Plywood 6mm. Sides 9 x 32 in. (2). Baffle 10 x 4 in.
Bottom 10 x 3% in. Back 10§ x 8% in. Drawer 10 x 1 in.
and 8} x 3% in.
Telescopic aerial. Knobs. Handle.

www americanradiohistorv com



www.americanradiohistory.com

o -
4= o —————————————

In this view of the Severn portable the mixer stage transistor Tr1 can be clearly seen at the rear of the wafer switch, feft. The audio board is mounted
on the front panel. The IF board Is below the right-hand end of the ferrile rod aerial.

Mixer

© ©

—ve on Fig. 7, top, gives location of IFT's

audio and remaining components of the

amg IF emplifier. Below, wiring of IF

board. It is very important that the

e polarity of the diode D1 Is correctly
observed.

The completed board fits above VC3 and the
volume control. To avoid drilling the receiver panel,
extra nuts are put on the bolts and locked to a
strip/piece of metal which is in turn held in posi-
tion by the bushes of VC3 and VRI1. After the ampli-
fier has been fitted in this way, connections to the
IF board, and VR1 and the on/off switch can be
completed. The battery supply should not be con-
nected until the speaker is wired to the amplifier.

With the switch set for the highest frequency
band, check the coverage obtained. This can be modi-

fied at the low frequency end of the kand by adjust-
ing the core of L17 and at the high frequency end
of the band by adjusting trimmer TC4. The panel
trimmer VC3 should peak up signal strength through-
cut the whole tuning range. Adjust the core of L8
until this is so. VC3 should not be fully open or fully
closed, with or without an external aerial or with
the telescopic aerial extended. If necessary, TC4
may be re-adjusted tc secure this result.

The receiver is then switched to the lower SW
range and TC3, L14 and L5 similarly adjusted. The
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Battery -ve

{F board
o o VR2. ° i
© |1!|| e |
VR1
E rite ] l
o 3
0—-—0 ° ) .
R o o —~ [o Cc5 . C7
e =] {e] [
c2 R 1
° ® ° 17 © Fig. 8. The iwo sides of the
@ + o - + @ azdic;‘ am;:lilflier l;o?'r’d. Agaln;
check polarity of the severa
o o o 'l—|__9_]—- o 4 o o’ o o electrolytic _ capacitors. VR2 |

may be replaced by a fixed
resistor whose vajue may be

found by first wiring in a

potentiometer and adjusting
it as described in the text.

+

RI\RT3 | .

next switch position is for MW reception and band
coverage depends on L11 and TCl. Subsequently,
move L1 on the ferrite rod for maximum volume
when receiving signals near the LF end of the band
(VC1/2 nedrly closed). With correct alignment, very
little re-adjustment of VC3 will be necessary, when
tuning through the range.

The final position is for LW reception and align-
ment is obtained by moving L2 on the rod and
adjusting TC2. The windings can be fixed with adhe-
sive, when correctly positioned and coil cores may
be locked with 6BA nuts.

CABINET

Fach side of the cabinet is plywood 9 x 3%in and
cut back to 244in at the top to form a slope 4in long.
Two 6BA bolts each side secure the 10 x 2in uni-
versal chassis flanged member which is flush with
the back and 13in from the top. This member is
covered with self-adhesive material before fitting.

Secure the receiver lin from the bottom, also
inset about lgin, with two bolts each side. A piece
of plywood 10x4in with top and bottom edges
bevelled is cemented to the plywood sides only.
Corner strips cemented inside will strengthen this.
Cut a 3in dia speaker aperture, sandpaper and
varnish this baffle before fitting. Cover the hole
inside with speaker gauze. Screw on the speaker
from behind, using a piece of hardboard with aper-
ture if necessary, and checking that screws cannot
penetrate the front.

The bottom is 10 x 3l2in plywood, cemented in,
with the back 101; x 81;in hinged to it. Two self—
tapping screws through the back into the top runner
hold the back closed. Screw a carrying handle to
the top. The drawer is plywood, sliding between

214

The finished chassis before mounting in the cabinst.

strips cemented to the case sides and the case
bottom and is lin deep.

A strip of scrap metal about 7x1lin is bent to
hold the PP9 battery which is placed with its
fasteners towards the wooden side. This strip is
held by a screw securing the carrying handle, and
screws into the side.

A black socket on the side is used for Earth and
is connected to the panel by a tag held by one of
the fixing nuts. A red socket for an external aerial
is connected to S1. C1 may be connected to a tele-
scopic aerial mounted on the side of the case.
Alternatively, fit another socket, so that a short
aerial, consisting of a few feet of flexible wire, can
be plugged in here, for short wave reception. It is
possible to remove the receiver without disturbance
to the cabinet by unscrewing the four bolts holding
the panel.
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... practical
...visual
...exciting!

no previous knowledge
Nno unnecessary theory
no “maths”

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of

ee%mncs

electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

L |
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

CIRCUIT DIAGRAMS

as used currently in the

_ |
ST Wi

N

i—‘;‘r@f
A

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments This new style course will venable anyone to
{ OVER amplifiers. oscillators, signal tracer. pho- Li:!{icl;?gzr;taigd Tlecttrrc:n‘ljcs by a ;rrl‘odernd
to electric circuit, computer circuit, basic cti UEVEN DU —==® EME, E1
40 ExpERlMENTS radio receiver, electronic switch, simple A ofvtheory——no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- ;ig:ge:ox :\(/)lllt:;tsoseer:aple angone t_gtunderl-l
ments, simple counter, time delay circuit, o EAATIED BN (REIIETD €
CIRCUITS & S_EE HO_W servicing p?ocecd:resr U CEIEY CIEU types of electronic equipment, radio and TV
THEY WORK, including : ) receivers, etc
L X ¢ fF § ¥ ¥ ¢ _§F ¥ ¥ _§ § N ]
I POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I
l for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: l
I we do not employ representatives
| BROCHURE  namE BLOCK CAPS :
I or write if you prefer not to cut page ADDRESS PLEASE wums }
-

special free gift also ¢

all our stuc

lents
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LARGEST RANGE

UK's

OTHER EQUIPMENT 570S LF generator 10Hz-1mHz 21-45 3
SE250B Pocket Signal Injector 2-10 carr. 15p 5758 Sa. wave generator 20Hz-20Khz 19 77 :‘::?Sd W'gon":lnsd
SES500 Pocket Signal Tracer 1:70 carr. 15p 590 SWR meter 9-47 Tak ns tod” Is.
TE15 Grid Dip meter 440kHz-280mHz 15-00 carr. 30p 630 STAB Power supply 6-12v 0-25-0-1A 924 Brand mew comoD e
TE40 AC Millivoitmeter 1-2mHz 19-75 carr. 35p 690 DC motor speed Gov. 331 T i CHITED
TEBS5 28 Range valve voltmeter 22-50 carr. 40p 700 Electronic Chaffinch 7-92 :;K 50 :,ar 36:'":“ s
TE20D 120kHz-500mHz RF Gensrator 18-95 carr. 40p u acf“fl')'c(s‘”t"c'(‘ —— i) 12557 EELLTP:
TE22D 20Hz-200kHz Audio Generator 19-95 carr. 40 etal Latector (electronics only. .
SE350A Deluxe Signal Tracer 1250 carr. 20p | 790 Capacitive Burglar alarm ryoz [ QTORIQUALITY 5 ?APRER:-?E:DS
SE400 Votts/ohms/R-C sub./RF field/RF gen. 835 Guitar preamp. 499 | SLIDER CONTROLS A
14 75 carr. 20p 840 Delay car alarm 699 60mm stroke high qual_l(y 4 TRACK MONO or
a 875 CAP. Discharge ignition for car engine controls complete with 2 TRACK STEREO
New Revolutionary Supertester 680R (-Ve Earth) 13-99 | knobs (post, etc. 15p any | ‘17’ High Impedance £2-50
680R Multl-tester Accessories 80 Scope Calibrator 265 quantity). '18: Med. Impedance £2-50
£18 50 Transistor tester 1100 255 Level indicator 698 | Singles Log and Lin | 36 Med.impedance £5:00
[ Elsctronic voltmeter  18-00 525 120-160mHz VHF timer 1131 { 5K, 10K, 22K, 50K, 100K RISO/E7s2Milcackigmono
| Ampclamp 11-95 715 Photo cell switch 897 | 250K, 500K, 1 Meg. 45p | Kecord/Erase low imp.
/' Temperature probe  11-95 795 Electronic continulty tester 497 | each. ' ’ 75p pair. . ,
Guass meter 11-95 860 Photo timer 15 51 ) Erase D-!eads for "17', "18
Signal Injector 5 95 235 Acoustic Alarm for driver 8 61 Ganged Log and Lin em,i ‘36 £1-00
Phase Sequence 5-95 465 Quartz XTAL checker 990 10K, 22K, 50K, 100K, 250K, 63’ 2 track mono, Hi imp.
EHT Probe 5-95 220 Signal Inlector 2-30 | €5p each. £1:75
Shunts 25/50/100A 450 390 VOX 15-50 (Quantity discounts ‘43" Erase Head for '63'
432 Testakit 1930 ( avallable) 75p
A SELECTION OF INTERESTING ITEMS 670 Eluﬁe, Ban;ry Charger 655 Complete with knobs. (Post, etc. 15p any qty).
ni
3025 Compact transistor tester 695 p& 150 | B39 Elcctomic oictal Clock 185 | SINCLAIR, MINIATURE AMPLIFIERS &
Q4002 Photoelectric System £13 70 ALL KITS OFFER TUNER/DECODER
E1310  Stereo mag. cart. preamp. 4-30p & n26p SUBJECT TO ED AMPLIFIERS (carr., etc. 20p)
Easiphone D1201 telephone amplifier 7-50 p & p 25p 4-300, 03 watt 9 volt 1-75  SP40-5 2240/st
D1203  Teleamp. with PU coll 4:95 1 & p 20p . A T B s S 20] e
LL1 Door intercomm. and chime 8:40p & p 25p LABILITY 304, 3 watt 8 volt 395 SP40-62240/stereo
1 Kw Dimmer/controller 3:00p&p10p Prices correct at 555. 3 watt 12 volt  4-10
97 Twin spring unit  For 3:30p&p15p time of preparation. | Fio0; Lhatt12volt 510 SPGO 2260/st
16” Twin spring unit Reverbs 685p & p25p Subject to change | 00" att 24 ﬂ 495 80/PZ8 stereo .
USS50 Ultrasonic Switch Transmitter/Receiver £12-75 without notice. 10w v
410, 10 watt 28 voit 4 85 Transformer PZ8 395
. it §
VHF 105 Aircrait Band Convertor  4:50p &7 15 o RS
5 . mic. mixer 420p&p1s 3
B2004 2 ch. Stereo mixer . 675 g& z 15: BUILD THIS TUNER Risgg}afedw:gmﬂﬁ];:wl?;
PK3 Kit. Etch vour own ptd circuits€1-95 p & p 20p MW/LW Radio Turner to use with any amplifier. controls 6-30

BUILD THIS RADIO

Portable MW/LW radio

using Mullard RF/IF module.

kit

and fixings £6-50 ¢ /p. 30p. pORTABLE CASSETTE

{ DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fiand Transistors — Up to date
Brochures on request

SPECIAL PURCHASES

UHF TV TUNERS
CHANNELS 21 TO 64
Brand new transistorised

Features Mullard RF/IF module Ferrite aerial, bull
in battery. Excetlent results. Size 77 x 23" x 3{”.
All parts £4-85, carr. 15p.

All transistor circuits with hand books

OF KITs & geared tuners for 625 Line /™ F—’f(’
Receiver IF output. £2-50, 0.“ BT\ 2
Post 20p. 3, g
GADGETS PO Uk's
@ =" LARGEST RANGE OF
: TRANSISTORS AND DEVICES
JUST A SELECTION
EASY TO BUILD KITS BY *TBAB00 5 Watt IC £1:50
*Sinclair ICR 6 Watt IC £1-80
AMTRON~—EVERYTHING SUPPLIED | »zNsidrc Radio £120
Model No. :Ultrasogitb'l'ransducers £5:90 pr.
A | 3.29 3015F 7SE@ Indicator £1:70
. TEST EQUIPMENT ) Lheee g - B 240 snch. 220 each per 10
345 Superhet R/C receiver 661 With circults/data sheet
MULTIVETERS 65 Simple transistor tester 166 | OVER 1500 DIFFERENT SEMI - CONDUCTOR
(carr. etc. 30p) 115 8 watt Amplifier 4-50 | DEVICES IN STOCK
IT1-2 20K/Voit Slimline 5-95 120 12 watt amplifier 473 Free stock list—latest ed'mon (Ref. 36) on reguest,
M210 (Case £1-25) 20K/Volt Slimiine de-luxe 675 125 Stereo control unit 6 61 |nc|L’des radio valves, |.C.'s Rectifiers, Triacs, SCR's,
TLH33D 2K Vot Robust .50 130 Mono control unit 14-16 LED ls' etc. !nore Itypes—bettsr prices—discounts for
u4ar 10K/Volt Steel case. AC up to 40 KHz 4-95 ER [Bomn SunD lonlis o e
AF105 (Case £1-90) 50K/Volt 11-95 BE o su:;ly for 2°x 120 s.6¢« | GARRARD BATTERY TAPE DECK
U4313 20K/Volt AC current. Steel case 10 50 Ny 5 X — T GARRAR
; ; 230 AM/FM aerial amplifier 329 I g ARRARD 2 speed
U43dt Plus Built in transistor tester 1050 F - | 9 volt tape decks
Model 500 (Case £1-95), 30K/Volt 995 | 240 Auto packing light §-90 5 pape jgecs.
0 275 Mic. preamplifier 698 Fitted record / play
1.
9

and oscillator/Erase

SAC14, 7+ 7 watt Stereo
with controls 11-75

SAC13, 15 + 15 watt
Stereo with controls

Fea(uresl MW—bandspread for 14-95
extra selectivity. Slow motion
tunning. Fibre glass PVC POWER SUPPLIES FOR EVERY PURPOSE
cabinet. 600MW output. All MULTI-USE & RADIONIC KITS (All cased unless stated chassis)
parts £7-98 (battery 22p), carr. 10-1 10 Projects 360 470C 6/74/9 volt 3 A (in s Multi-Adaptor
o 10P 1741 00 mA (include ulti-Adaptor for
etc. 32p. 1521_) 41 % ';‘r’("?g::s 1:2: c Tape hRetorders, ete.) 2 15 post 20p
= ) Light V.
EXCLUSIVE: SPECIAL OFFERS | [gleenone Communicator R T R T
. . /
MW/LW CAR RADIO Pair Akai ADM micro- | Xi0 40 (ragie) J Prolects 045 | DCReaR Gapiio soomh 49 carr 308
+ or — Earth with speaker phones. £6-95 c¢./p. 20p. (carr./packing 40p) P500 9 volt 500m A 320 post 20p

P11 24 volt 500mA (chassis)

8 TRACK CAR STEREO  TAPE PLAYER_for car or P15 26/28 volt 1 am i

P . p (chassis) 0 post 20
( Earth) with speakers in carry around. £7-25 ¢./p. 20p. P1080 12v 1 amp (cha(ssls) 0 :osl 205
Pds & fixgs. £12:50¢./p.490. yANIMAX BCBOS POCKET P1081 45v 0-9 amp (chassis) 0 post 20p

Portable Battery Cassette CALCULATOR WITH
Tape Player £7-25. % KEY. £28 95

Car Lighter Plug end adaptor HANIMAX BC811M

for all cassette and radio MEMORY VERSION £33-75
BIT4O Yol output (state ma NS UNIT for BCBOS
peidth)IE oSfeach * BCMBO07 %, Key £22-95

P12 4§12 volt 0-4-1 amp

SE101A 3/6/9/12 volt 1 amp (Stab.)
RP164 6/74/9/12 1 amp (Stab.)
FIBRE OPTICS

0-01 Dlam. Mono Filament £3-00

TBABW 5 WATT L.C.

Suitable alternative to SL403D.
5/30 volt operale;ﬁ. 8/16 ohm
5 watt output.

With circuits and data £1-5¢.

R stereootores ¢ BG e e sroBE Tuse ey i e o
RH700 £025 . |\ ergs o9 ZFTAA. Sultable for December '73 | SHRAYS 15mm Diam, (Mares Tai
c\:-:io wooo Bt /;;:'114 HANIMAX “ici STEREO LectElectionicsE300d Spray £10-50 7mm. Diam. £5-00)
ery. tns COMPACT RECORD ST2(D32) DIAC 25, i i
i;s:f(éexzigorder £12.75 ;L{\YER(E’ ‘570‘”3':'5' (ng"; CRS?/“0 )SCR 45p. ? s:lica'sy'::::rm::harle‘:im'o“l:)ll.cl:re:: Ea\talsglllty.
. ete wi eakers (Lis ZFT4 .00 g
Stereo cassette recorder. £54-50) Price £39-95. Plus ZFT8 :ggo 105, VAT TO BE ADDED TO ALL ORDERS,

UK post etc.15p per order unless stated.

£59-95 c/p. 50p. free pair of stereo phones.

All mail to

303 Edgware Road,
London W2 1BW

All stores open 9 am to
6 pm six days a week
Hi-Fi - Tape Equipment
Discount Stock List
Free at all stores

RAD I 0 309 PA - Disco .~ Lighting High Power Sound 01-723 6963

“ e “ r ’s 303 Bargains Store (Callers.only)
LIMITED

Home and Car Entertainment Centres. London and branches now open.
EDGWARE ROAD, LONDON W2

120 ShaftesByiy. Avenue, London W1 01.437 9692

144 Burnt Oak Broadway, Burnt Oak, Edgwate 01-952 7402
190-194 Station Road. Harrow.Middlesex 01-663 7788/9
354-356 fdgware Road: London W2 01-402 5854/4736

l 404-406 Electronic Components and Equipment 01-402 8381
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Number 45

SGS TBA651 RADIO TUNER

of integrated circuits have been introduced

which are specifically designed for use in
radio receivers. The use of such devices enables
smaller, high performance radio receivers to be
produced. In addition, the reduced number of com-
ponents results in the labour cost of assembling the
receivers being minimised.

DURING the past few years many new types

Description

The TBA651 contains the RF, oscillator, mixer and
IF stages of a conventional type of superheterodyne
receiver in a single integrated circuit. In addition,
it comntains a voltage regulator which keeps the
performance almost constant as the supply voltage
and/or temperature vary.

It is not possible to include tuned circuits on the
silicon chip so they must therefore be connected
externally to the device. In addition, some decoupling
capacitors are required as well as a detector and an
audio amplifier.

Input 1 16| Decoupling
AGC reference
RFoutput U2 15 Voage
AGCdecoupling E 3 14 AGC nput Egads;lc
Mixer input CJ{4 13 IF input 3 End
Mixer outpit  [J[5 12 IF decoupling
Local oscillator C 6 1 +ve supply
4 lines of
Localoscillator  (||5 10 IF output connecting pins
garth ((]|8 9 Earth

Fig. 1.

The TBA651 can be used in high quality domestic
radio receivers and in car radio receivers for amp-
litude modulated signals at input frequencies up to
30MHz (10 metres). The device provides high gain,
low noise and an excellent AGC characteristic. It is
encapsulated in a 16 pin quad-in-line plastic case,
the outline of which is shown in Fig. 1. IC’s of this

+9v

MW
I__LI 10uF

%zsv
Z

Aerial

TBAG6S

Audio
output
. Fig. 2. Suggested circuit for
a radio receiver designed
around the TBA651, A capacl-
tor, about 0-1uF, must be used
to couple the audio output to
the audio amplifier as DC Is
‘present at the oulput, A ferrite
rod aerlal may replace L1 and L2,
Permeability tuning could be
used in car radlo applications.
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type have alternate pins on each side of the body
bent so that their ends form four lines (as shown in
the end view). Sockets for these devices are not
readily available and it is generally more convenient
to solder directly to the pins.

Circuit

A typical circuit using the TBA651 is shown in Fig.
2. It includes a diode detector D1, which can feed an
audio amplifier consisting of either discrete com-
ponents or another integrated circuit.

The aerial signal is coupled to the input of the
RF stage at pin 1 by means of L1 and the tuned
circuit L2/VCl. The output signal from the RF
amplifier appears at pin 2 across the tuned circuit
L3/VC2, The two tuned circuits provide good image
signal rejection. The capacitor connected to pin 3
provides AGC decoupling.

A signal taken from the tapping on L3 is fed to
the mixer input, pin 4. The local oscillator tuned
circuit is connected to pin 6 and the feedback
winding to pin 7. The three variable capacitors VCI,
VC2 and VC3 are ganged together and form the
tuning capacitor.

The output from the mixer stage at pin 5 appears
across the tuned circuit containing L6 and then
coupled into the second IF tuned circuit containing L7,
then feeding into the IF amplifier input stage at pin
13. The IF output appears at pin 10 across the tuned
circuit containing L8. It is coupled to the untuned
circuit containing L9 and detected by D1. It is filtered
by the two 4-7nF capacitors and the 1-5kQ resistor
to remove the IF signal before being passed to the
volume control and hence to the output.

It is important to note that the audio output from
the volume control contains a steady voltage in
addition to the audio signal. The output must there-
fore be capacitively coupled to the audio amplifier.
A 0-14xF capacitor may bé used.

Power supply

The TBAG651 can be operated from a power supply
voltage as low as 4-5V. The normal maximum
operating voltage is about 16V but the device may
be damaged if the absolute maximum permissible
voltage of 18V is exceeded. The device requires
about 12mA from a 12V supply, but much less at
lower supply voltages.

Improvements

The simple circuit of Fig. 2 contains only three
IF tuned circuits. The performance may be improved
by the use of a more complex filter between pins 5
and 13, consisting of a number of tuned circuits
resonant at the IF. However, it is generally more
convenient to use one of the ceramic filters which
are available, For example, the Toko filters contain
an input and output tuned circuit coupled by a
resonant ceramic disc. Such filters can provide a
selectivity curve with the desirable flat top for good
quality reproduction and the very steep skirts desir-
able for good adjacent channel selectivity. Neverthe-
less, ordinary tuned circuits are also required to
provide good selectivity at frequencies away from
the desired signal.

218

Filters of this type may have a pass band at least
6kHz wide (within the —6dB limits) and a response
over 26dB down at 10kHz on each side of the centre
frequency.

1

Performance

The gain of the RF mixer and IF stages are
respectively about 20dB, 40dB and 60dB without
AGC, but the losses associated with the tuned circuits
must be subtracted from these values.

Fig. 3 shows how the output voltage from the
receiver varies with the input level. The upper curve
is for a 1':6MHz signal modulated at 30% at 1kHz,
whilst the lower curve is the noise output when an
unmodulated signal is fed to the input. It can be
seen from the upper curve that the AGC action
results in the audio output increasing from 0-5V at
204V input level to only 1V at about 0:-5V input.
AGC is applied to the RF and mixer stages.

!
Vec=12V' [
fe=1-6MHz
10000 +
1000 " With modulating signal ]
> ;
. ]
. %/—[7
8 100 ~ 26dB signal-to-noise ratio —
s
g w© \\
3 ~—
Without modulating signal
1
%'1 1 10 100 1k 10k 100k 1000k

Input voltage pyv

Fig. 3. Graph demonstrating the AGC characteristic of the TBA651.

The vertical distance between the two curves is a
measure of the signal-to-noise ratio at the input
level concerned. The high gain of the RF stage is
largely responsible for the good signal-to-noise ratio
even at low input signal voltages. The AGC applied
to the RF stage is 'delayed until the input voltage
exceeds a certain level so that the gain of the RF
stage is a maximum at low input voltages thus
providing a maximum signal-to-noise ratio. The
amount by which the AGC is delayed can be reduced
by connecting a resistor between pins 3 and 15 or
increased by connecting a resistor between pins 3
and 14.

The TBA651 is a well-known device which is
equally useful to the equipment manufacturer and to
the amateur experimenter. Although no band switch-
ing is shown in Fig. 2, this circuit is suitable for use
from the long wave band up to the highest short
wave frequency used for long distance communica-
tion.

The TBAG651 is available from Ambit International
Ltd., 37 High Street, Brentwood, Essex, CM14 4RH
at about £1-82 at the time of writing. This company
also stocks Toko ceramic filters suitable for use with
the IC.

www americanradiohistorv com-


www.americanradiohistory.com

QUALITY' STEREO SOUND.
e ER‘ SOLENT AUDIQ SYSTEM

ALMOS‘%P/B!QE_Q_E_FI—'

MADE T0 SELL AT
noumi YHE PR\CE
N CABINEY FO

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. Power output 7 watts R.M.S. per
channel (frequency response 25-20,00 Hz) Tape record and
playback facilities. Dimensions 18" x 8%” x 3}”. The very
latest BSR automatic record deck with cue and pause
control. Two matching elliptical speaker units.

Order early limited stocks available cash price £49-95.
Credit Sale £5-00 deposit 9 monthly payments of £5-75
(Total Credit price £5675). P. & P. £2'50. Send £7-50
today.

Chassis only available for cash at £3500.
Full 12 months Guarantee.
CALLERS WELCOME.

“ Stereo headphone supplied with every order. (8

m PYIPY W.S. 7/74, 100 CHASE SIDE SOUTHGATE
LONDDN N14 5PL Teiephones: 01-886 9666/3733

GUN. =
e I

e SR |

INSTANT M 240

TRIGGER e YOLTS
{ AIC
[ ] I\l
VAT PAID l
P&P 33p »le

New surplus stock as illus-
trated. Size 7”x 4” x 3”

Smiths Time Switch with 24
hour dial which is simple to
set to switch on/off twice per
day at any times required.
Also fitted with two lever
switches which can be set to
operate two circuits which
can each be set to operate on
Time Switch twice per day,
ali day, continouus, or off.
Mounted in robust white
plastic casing Drilled for fix-

New surplus stock as illus-
trated. AC240 volts. Input
power 100 VA, Instant heat at
touch of trigger switch in
handle. Constructed in robust
plastic casing with work light
infrontand4’x3 core cable.

PROGRAMME
f/— TIME SWITCHES

Designed (o\\\n\'
switch central heating
and hot water on/of twice a day.
Suitable for any electrical appliance
up to 3amps 240volts AC.

£550 %57

VAT paid.

ing on back supplied with wiring instructions. ideal for shop
lighting and many other applications.

SAE FOR CATALOGUE WITH MANY
OTHER BARGAINS TO

C. W. WHEELHOUSE & SON,
9/13 BELL ROAD,
HOUNSLOW.

PHONE 01-570-3501.

Great
Holiday
Project

in only two evenings you can build one of
these Heathkit Professional Metal Locators.

Your kit comes complete down to the last nut
and bolt—all you have to do is follow our simple
step-by-step instructions and you're ready to go.
You’'ll be really amazed at how easy it is.

Ideal for:

@ Treasure hunting

@ Beachcombing

@ Locating dropped coins and other metal
objects

@ Tracing hidden piping underground

and many other uses in and around the home.

For details about these and many more models
in our range, send for your FREE copy of the
Heathkit Catalogue—today!

Please send me the FREE Heathkit
Catalogue plus details of your low
deposit terms. Without obligation.

NAME _ _
ADDRESS

HEATH Heath (Gloucester) Ltd.,
Dept.PW/7/74, Bristol Road,
ML Gloucester GL2 6EE

www americanradiohistorv com
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WILMSLOW

AUDIC

THE Firm for speakers!

SPEAKERS

Baker Group 25, 3, 8 or IS ohm £7-
Baker Group 35, 3, 8 or 15 ohm £8-

Baker Group 50/12, 8 or 15 ohm £12
Baker Deluxe £10-
Baker Major £8-
Baker Superb £14
Baker Regent £7-
Celestion PST8 (for Unilex) £2-
Celestion MFI1000, 8 or 15 ohm £10
Celestion HF1300, Mk |l £6
Celestion GI2M, 8 or 15 chm £12
Celestion GI2H, 8 or 15 ohm £15
Celestion GI5SC, 8 or IS ohm £24
Celestion GI8C, 8 or |15 ohm £33
EMI 13 x 8, 3, 8 or IS5 ohm £2-
EMI| 13 x 8 d/c, 3, 8 or IS ohm £2:

EMI 13 x 8 t/tw, 3, 8 or IS5 ohm £3-
EMI 13 x 8 type 350, 8 or 15 ohm  £8:
8 ohm £l

EM{ 8 x 5, cer. mag.,

EMI 8 x 5, [0 watt d/c roll surr., 8 chm £2-
EMI| 64” 93850, 4 or 8 ohm £2-
EMI 5” 98132CP, 8 ohm £2-

Elac 9 x 5, S9RMI09 15 ohm, S9RMI 14
8 ohm £2

Elac 64” d/c roll surr., 8 ohm £3-
Elac 61” d/cone, 8 ohm £2-
Elac Tweeter TW4 4~ £1-
Elac 10” 8 ohm £2:
Fane Pop 100 watt 18" £22
Fane Pop 60 watt |57 £13
Fane Pop 50 watt 127 £t
Fane Pop 25/2 12~ £6-
Fane Pop 15 watt 127 £4-
Fane Crescendo 12A or 2B £29
Fane Crescendo 15 £36
Fane Crescendo 18 £47 -
Fane 807T 8” d/c roll surr. 8 or |5 ohm £3-
Fane 808T 8” dfc 8 or |5 ohm £2-
Goodmans 8P 8 or I5 ohm £4-
Goodmans I0P 8 or 15 ohm £4-
Goodmans 12P 8 or 15 ohm £l
Goodmans ISP 8 or 15 ohm £18
Goodmans 18P 8 or I5 ohm £31
Goodmans 12P-D 8 or 15 ohm £15
Goodmans |12P-G 8 or 15 ohm £t4
Goodmans 12AX Audiomax 8 or 15
ohm £39-
Goodmans Audiom 100 £9-
Goodmans Axent 100 £6-

Goodmans Axiom 40l

Goodmans Twinaxiom 8, 8 or |15 ohm £6-

Goodmans Twinaxiom |0, 8 or 15 ohm £7-
Kef T27 £4:
Kef TIS £5-
Kef BIIO £6-
Kef B200 £7-
Kef B139 £l
Kef DN8 £l
Kef DNI12 £4-
Kef DNI3 £2-

Richard Allan 12” djc 3 or IS obhm  £2-
Richard Allan CG8T 8” d/c 8 ohm  £6-
WMTI speaker match. trans. 3-15 ohm £1 -

Wharfedale Super 10 RS/DD £9-
23" 64 ohm, 70mm 8.ohm, 70mm 80 ohm

7” 4” 3, 8 or 1S ohm £l
8” x 57 3, 8 or IS ohm £1-
10” x 6” 3, 8 or 15 ohm £l
S.T.C.4001 G Super Tweeter £6:

SPEAKER KITS

Wharfedale Linton 2 (pair) £19-25
Wharfedale Glendale 3 (pair) £34-50
Wharfedale Dovedale 3 (pair) £52-00
Richard Allan Twinkit (each) £8-25
Richard Allan Triple 8 (each) £13-00
Richard Allan Tripte (each) £18-00
Richard Aflan Super Triple (each) £21-50
Goodmans DIN 20 (each) £8-75
Fane Mode | (each) £9-90
Peerless 20-2 {each) £10-41
Kefkit 2 (each) £23-50
Kefkit 3 (each) £34-00
Helme X1LK25 (pair) £18-17
Helme XLKS0 (pair) £37-18
Baker Major Module £10-75

P.A. and Hi-Fi Speaker Cabinets.
Send for Free booklet

"*Choosing a Speaker’’.

Carr. and Insurance 75p per kit {(£1 50 pair).

PA/DISCO AMPLIFIERS

Carriage and lnsurance £[1-00

Baker Major 100 watt £46 00
Linear 30/40 £30-00
Linear 40/60 £35-00
Linear 80/100 £59-75
Linear 100 watt slave £44-00
RADIOS/CASSETTES

Grundig Solo Boy £16:-00
Grundig Top Boy £17-75
Grundig Party Boy 500 £22-75
Grundig Melody Boy 500 £26-75
Grundig Elite Boy 500 £26-75
Grundig Signal 500 £26-50
Grundig Yacht Boy 210 £34-00
Grundig Melody Boy 1000 £38-75
Grundig Satellit 2000 £121-00
Grundig C410 Cassette £28-50
Grundig RF430 mains radio £26-75
Grundig RF310 mains radio £22-00
Tandberg TP4I £43-00
ITT Weekend Auto £18-00
ITT Golf Preset £24-50
ITT Colt £11-50
ITT Europa £20-50
ITT SL53 Cassette £25-75
ITT Studio 60M Cassette £32-75
ITT Studio 73 Cassette £48-00
Bush VTRI78 5 band (inc. air) £29-00
Koyo KTRI770 11 band £58-95
Koyo KTR1663 or 1664 8 band £42-00
Koyo KTRI1883 5 band £22-00
Murphy BA209 Radio/Cassette £32-75

Carriage and Insurance 75p.
FREE with each radio—World radio statio
book.

FREE with speaker orders over £7

‘““Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

perfect. Prompt despatch.

ns

Carriage and insurance 35p per speaker (tweeters and crossovers 20p)
ALL PRICES QUOTED INCLUDE V.A.T.

WILMSLOW AUDIO opept. p.w.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire

SK9 I HF. Radios etc:
Telephone Wilmsiow 29599

10 Swan St., Wilmslow, Cheshire SK9 I HF.
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The items below are from the April Supplement to
our 1974 Catalogue. You can receive this Catalogue
and the next 12 supplements by -gnding 86p.

THIS MONTH'S SNIP Cassette Tape Player
Recorder. With dynamic ruicrophone. First class
Jap. made tape recorder and player. Push button
operated and with automatic level control of
recording. 8tandard cassettes clean jacks for mic.
(which has motor stop/start switch) for recording
from radio and for being powered by mains. A
bargain at £8-85 plus 35p post, etc.
Mullard Unilex. The 4 Mullard modules—2
EP9000, 1 EP9001, 1 EP9002, for £7-50 plus 30p
post. The control panel kit, with epun aluminium
faced knobs and silk screened front plate cannot
be reduced, but at least we will hold the price at
£3-30 despite increases in prices.
Spartan Portable Radio. Long and medium wave
band, telescopic pull up aerial, leather carrying
case, gize approx. 6”7 X 4” x 2”. 7 transistors
ferrite rod aerial. Uses comparatively large
~peaker, g0 tone better than average. Brand new
in original packing case, untested, only £1-95 each.
Instant Start Fluorescent Lighting bargains.
Starterless control gear, resin filled, super-silent
cool running, by very famous maker. 4ft 40w
£1-50, 5it 85w £1-60, 51t 80w £1-75, 61t 85w £1-85.
These are about one half of maker's current
prices and can’t be repeated once stocks are
cleared: Add 20p per piece carriage.
Mini Screwdriver. Only 3” long with plastic
handle. Fxceptionally good quality steel. Idea)
to carry in your ticket pocket. Fits all terminal
blocke, ete. §p each, 10 for 46p.
Wsall Mounting Therr.ostat. Kit containing neat
ivory plastlc case, thermostat that will switch
15A at nortnal mains voltage and pointer knob.
Price £1-25 lot.
Hooter BSiren. Battery operated. Works from
1}v—4}v upwards. Ureful for burglar alarm or
personal alarm. Has it's own battery holder.
Price 30p.
50 ohm Wire Wound Control Colvern with standard
1” spindie for knob. 3 watt size. 30p each
Senmr Head for Smoke/Gas Detection. Ceramic
which changes its resistance very
b 11

rapidly when by
«moke, coal gas, natural gas, nlcohol exhaust
fumes, paint vapour and fire damp, etc., etc.
Price £2:20 each.

Plug-in Base. For Bimoke detector head. 8p each.
Bargain Parcel of 1.C’s. 5 Brand new and perfect
devices—all type coded and made by Plessey
Remiconductors and supplied complete with
technical data. Also thrown in for good measure
4 uncoded dJevices for experimenting, etc. No
lata given on these. Whoie pack £1.

Ultra Sensitive Relay. Single changeover contacts.
24v at extremely low current as coil value ir
5100 ohms. P.C.13. Mounting. Price 85p each.
Synchronous Vibrator, Ref, X331B, 12v. Self
starting 8 pin to it atandard octai holder Ministry
rquipment, s0 this is obviously of high quality
hut are slightly storage soiled. Only 50p each.

3 Gang Tuning Condenser.
50 pt each section. 85p each.
Heating ~Flements. Three more types to add to
vur conaiderable stock.

1) 230/240v 1 KW straight 5/16” diameter tube
nearly 61t Jong. This is mineral filled, nickel alloy
{ metal clad and can be moulded to almost any

By Jackson Bros.

~hape you like. Price £1-25 plus 25p post, etc.
(22) This is the old type 1 KW aplral wire in clay
refractory, bowed and size approx. 11”7 long,
3” wide. Standard replacement in many old type
radiant heat fires. Price 85p plus 25p poat.

(3) 400w Wire spirals in clay refractories, held in
metal jacket, overall size 18” x 13”. Probably a
replacement for some old type Jackson cookers.
brice 85p plus 22p post.

Washing Machine Thermostat. SBometimes known
as a mixer stat. Teddington type TBF. The
hellows, as it expands with the heat, operates
first one and then another switch to glve fine
control of water temperature. Current rating
5A-380v. Price 75p each.

Oven Thermostat. With calibrated control knob
and *on” indicator jamp. Made by famous
Diamond H company. Makers Ref. No. 2TH
43C3-92. This is an expensive stat fitted to some
Jackson and other good class cookers. The
temperature setting by the calibrated knob
ranges from 150° to 550°F. Prlce 21-76 each.
Message tapes, 250° best quallty PVC tape (USA
made) on a 3” spool. Packed in small mailing box
30p each. 3 for 76p

TERMB:—Add 10% V.A.T.
Bend postage where quoted—other terms,
post free it order for these jtems is £6-00.
otherwise gdd 20p

J.BULL(ELECTRICAL

(Dept. PW),
102/103 Tamworth Road,
Croydon CRO 1XX
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PART 2 D'STORT' ON

C 1A.FOORD

Typical Driver-output Gircuits |

In Fig. 12 a current source is used to drive the
output transistors. A voltage gain can be provided in
the output stages, which is an advantage in reducing
the swing demanded from the previous stage.
Another possible arrangement is shown in Fig. 13.
Since this output stage has a unity gain this does
give good thermal stability, but demands a high out-
put swing from the previous circuit. Although inte-
grated circuits are available for supplies of +40V
(such as the MCI1536) their slew rate is inadequate :
and a completely discrete pre-driver stage is essen-
tial.

This circuit can be modified for a small gain

Driver

+ Veer

Fig. 13: One half of a unity gain driver-output ciccuit, using current
drive for the output transistor.

Complete Circuit

To illustrate this article the circuit of Fig. 15 was
constructed. The required voltage gain is provided
by the integrated circuit, supplemented by the output
stage, while the current gain is given by the class B
output stage. The BC109 small signal transistor allows
the potentiometer to set the quiescent current. There
is 100% overall negative feedback at DC to maintain

! the output close to earth potential under no signal

7 conditions, and direct coupling to the load allows
a good LF response without using a large coupling
capacitor.

For this amplifier graphs of distortion against
output power level are shown in Fig. 16. For a 1kHz
signal the distortion is below 0:02% for all power

—Vec levels up to 4 watts, and rises to 0-1% at 30 watts.

Output +Vee

Fig. 12: A fully complementary driver-output circuit, using current
drive for the output transistors.

(perhaps 5 times), as in Fig. 14, but the thermal
stability is reduced and care must be taken in
designing the DC conditions. However this basic con-
figuration is very popular, and several variations are
found in practical circuits. It has been shown that if
Z: is inductive this can increase Crossover switching
spikes, but if made capacitive may reduce switching

spikes. In some designs a capacitor in the order of Vo

0-1xF may be connected across Z:. In addition a - .

capacitor in the order of 1000pF may be connected L 7,

across R3 to control ttlle frequency response of the Fig. 14: One half of a driver-output circuit which gives a small voltage

output stage. gain.
221
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The 741 integrated circuit has a gain of 60dB at
1kHz, falling to 40dB at 10kHz, a factor of 10. This
is manifest in the distortion measurements at 10kHz,
where the levels are approximately ten times that of
the 1kHz measurements. This illustrates the import-
ance of maintaining a high loop ga‘n throughout the
audio band. _

The photographs show the results on the basic
amplifier under various circuit conditions.

A

Photograph 1 Here the output power level is 5 watts
with no quiescent current in the output transistors.
The upper trace shows the output of the integrated
circuit (pin 6), while the lower trace shows the
power amplifier output. The overall feedback is in.
adequate to completely reduce the crossover distor-
tion.

D

Photograph 2 Here the output power level is
100mW, with no quiescent current for the output
transistors. This clearly shows the 03 volts step at
the integrated circuit output as the loop gain attempts
to ‘force’ the output stage through the non-linear
region.

222

%

Photograph 3 Here the output power level is
100mW, with 20mA quiescent current for the output
transistors. Neither the integrated circuit output nor
the power amplifier output show any trace of cross-
over distortion.

Photograph 4 This shows the output of the power
amplifier for an output level of 50uW. Even at this
very low level there is no trace of crossover distor-
tion.

For photographs 1, 2 and 3 the oscilloscope sensi-
tivity for the integrated circuit output (upper trace)
was five times that for the power amplifier output
(lower trace).

Power Integrated Gircuits

Several of the more recently available integrated
or hybrid circuits are capable of delivering large
currents not normally associated with conventional
operational amplifiers. The National Semiconductor
LHO0021 series, for example, is supplied in an 8 pin
TO-3 package rated at 20 watts with a suitable heat

—continued on page 225
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Use Josty’s experience.
First, the background knowledge you need is in
‘Amateur Electronics’ - the programmed guide to
the science for the beginner and a valuable
reference book for the professional.
% It’s the nearest thing to private tuition in
” book form and it’s only £3.30.
) '*X Inside every copy there’s a free circuit
1

board suitable for use with ten different

euits
‘bﬁ 5 circuits.

A

N : =
y‘ ) Among the dozens of Josty Kits-—amplifiers,

¢ \ * tuners, filters, receivers—you'll find some out-of-

the-way items that are just as easy to assemble.

Like the AT65 Psychedelic Light Kit, only £16
Q complete.

Look at the full price list and see just how
inexpensive electronic
success can be.

JOSTY KIT RETAIL PRICE LIST

Model No. Description e dulis
AF20 Mono Transistor Amplitier 528
AF25 Mixer 396
AF30 Mono Transistor Pre-Amplifier 287
AF35 Emitter Amplifier 250 1 i
AF80 Smali 0.5 W Amplitier for Microphone 465 Al nem; ava”a,ble from your‘local
AF305 Intercom 8.28 Josty Kit stockist or from mail
AF310 Mono Amplitier (tor Stereo use two) 650
M160 Multivibrator 1.88 order addresses below.
M1302 Transistor Tester 9.30
M1g1 Vu-Meter 5.01
M192 Stereo Balance Meter 5.47
LF380 Quadrophonic Device 12,50
ATB0 Psychedelic Light Controi, Single Channel 858
ATES Psychedeiic Light Control, 3 Channel 16.00
AT25 Window Wiper Robot 6.40
AT30 Photo Cell Switching Unit 627
ATS0 400w Triac Light Oymmer Speed Control 5.28
AT56 2.200w Triac Light Dimmer Speed Control 7.59
ATS Automatic Light Control 284
GuU330 Tremelo Unit for Guitars, etc 8.25
HF&1 Diode Detector 3.66
HF 75 Frequency Modulated FM Transmutter 297 Ask for the free catalogue,
HF 75 | FM Transistor Receiver 316 o 230 / Iy
HE310 FM Tuner Unit 17 39 The Josty Way of Life 4[['}
HF 325 De-Luxe FM Tuner Unit 2653 Mail Order Addr . — » §
HF330 Stereo Decoder for use with HF310 or HF325 10.95 ] CEA /
g’«:g:g gtere%Pre'Amp l&;usewuh 2, AF310 23.39 Audiotronics Wholesale Ltd., Unit 4, The Hyde
asis Circuit Boar: 12.60 3
P304 Botis Ciruit Boara 544 Industrial Estate, The Hyde, London NW9 6JJ.
:Eggg Qariaadlen:jp::iev :cx Lvr o VHF ?.g: Newmart Electronics, Altham House, Belmont Street, Lansdown Road,
coadband Aerial Amplifier d
NT10 Power Supply 100m/a 9V Stabilised, 12v Unstabilised, 676 Monton, Eccles, Manchester M30 9PA.
:1382 \Plvo"ewﬂgal Stabilised Power Supply 13 ;g Teleview, 414 Catcote Road, Hartlepoo!l, Co. Durham.
‘oltage Converter R R
NT315 Power Supply 240V a.c. to 4.5 — 16V d.c. 500m/a 1052 Electro Spares, 288 Ecclesall Road, Shefheld S11 8PE.
:E; gum;lp?t’a:e 100mW :»gg Cormatronics, 12 George Street, Hastings, Sussex.
re-arnplifi ) =
AE3 Diode-receiver 270 Chas H. Young. 170 Corporation Street, Birmingham.
AE4 Flasher 1.20 Channel Islands Distributor: Phoenix Electric Co. Ltd
AES Astable Multivibrator 116 s . »
AE6 Monostabte Muitivibrator 112 Paragon Buildings, 6 Duhamel Place, St. Helier,
AET RC Generator 117
e At S Jersey and North Esplanade, Guernsey.
AEQ Treblefilter 1.09
cerm - fiter 100 JOSTY KIT (U K) LTD csoe uk distributors)

P.0. BOX 68, BOROUGH ROAD, MIDDLESBROUGH, CLEVELAND.
-

223

www.americanradiohistorv.com


www.americanradiohistory.com

GIRO NO, 331 7056
C.W.O. only. P, & P. 10p on orders below £5
Discount: £10-10%, £20-15%, (except net items)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT 10EI12 2W KIT:

SPECIAL RESISTOR KITS (Prices include post & packing) N
10EI2 4W KIT: 10 of each EI2 value, 22 ohms—I[M, a total of 570 (CARBON FILM 5%,), £3-65 net
10E12 W KIT: 10 of each E12 value, 22 ohms—IM. a total of 570 (CARBON FILM 59%), £3-85 net
25E12 $W KIT: 25 of each EI2 value, 22 ochms—IM, a total of 1425 (CARBON FILM 59%,), £8-35 net
25E12 W KIT: 25 of each E12 value, 22 ohms—I[M. a total of 1425 {CARBON FILM 5%}, £8-45 net
20E12 4W KIT: 20 of each E12 value, 22 ochms—2M2, a tortal of 1220 (METAL FILM 5%), £11-05 net
ISEI2 IW KIT: IS of
10

{ each EI2 value, 10 ohms—IM, a total of 915 (METAL FILM 5%), £13-35 net
f each Ei2 value, 10 chms—IM, a total of 610 (METAL FILM 59), £17-1S net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-0luF, 0-0154F, 0-0224F, 0-0334F, 0:047uF, 3tp. 0-068uF,
Q- 1uF, 44p. O-ISuF, 44p. 0-22u4F, 5ip. 0-334F, Bp. 0-47uF, 9p. 0-684F, 12p. | uF,
15p. | -54F, 23p. 2-2uF, 26p.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-0014F, 0-0015uF, 0-0022uF, 0-00334F, 0-00474F, 24p. 0:0068xF, C-01uF,
0-0ISuF, 0:022uF, 0-033uF, 34p. 0:047uF, 0-068uF, O iuF, 44p. 0-I54F, 64p.
0:22uF, B4p.0-33uF, t2p.0-474F, 14p.

160V: 0-014F, 0-0154F, 0-0224F, 3p. 0-047uF, 0-068uF, 34p. O-IuF, 44p. O ISuF,
5p. 0:22uF, 5}p.0-33uF, 64p. 0-47uF, 8}p. 0-68uF, (2p. | uF, 14p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,

RESISTORS
CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%.

W. Type Range 1-99 100499 5006}99 1000 - Size mm
+ CF 22-IM | 0-75 0-6 0-55 2:4x7:5
i CF 222M2 I 0:75 0-60 0-55 3-9x10-5
+ CF 22-1M | 0:75 0-60 0-55 5-5x16
i MF 10-2M7 2 1-54 £-32 -] 3x7
+ MF jo2M2 2 1-43 121 0-99 4-2x10-8
i MF 10-i0M 3 t-98 1-81 1-65 6:6x13
MF 10-10M  4-5 3-52 308 2-75 8x17-5

For value mixing prices, please refer to our catalogue. {price in pence each)
YALUES AVAILABLE—EI2 Series only. (Net prices above 100.)

560, 680, 820, IK, IKS, 2K2,3K3, 4K7, 6K8, (uF) 0-01, 0015, 0-022, 0-033, 0-047,
23p. each. 01,30V, 44p.

POLYSTYRENE CAPACITORS 160V 5%

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,

4700, 4p. 6800, 10,000, 44p.

B. H. COMPONENT FACTORS LTD.

PRESET SKELETON POTENTIOMETERS

MINIATURE 0:25W Vertical or horizontal 6p each 1K, 2K2, 4K7, 10K, etc.
upto IMQ

SUB-MIN 0 0SW Vertical, 100 Q to 220K  5p each

{P.W.,) 6l CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 9AQ@
Tel. : Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Electrolytics VEROBOARD 0-1 015 | POTENTIOMETERS o . ) .
24 x 57 28p 28p | Carbon Track SK 2 to 2M 0, log or fin. Single, 164p Dual Gang 46p. Log Single with switch 26p
:gﬂ,f T 3 D E B f;: 21 x 337 26p 19p [ Slider Pots. 10K, 100K, 500K. 30mm, 34p. 45mm. 47p. 60mm, 55p.
: 5" 33
2-24F 63V 63p  I00uF 10V 6ip ?«i X33 %%: 28p | DIODEs | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 63p  1004F 25V 6ip | 31 L 1% 7p 7p [ IN400I 64p | DIN 2Pin 12p | (uF/V): 1125, 2/25, 4/25, 4-7/10, 5/25, 8125, 10/10, 10/50, 1625,
4°0uk 40V &30 1O0uE 63V 14p | 310 5v (plain) — 14p [ IN4002 7ip 3 Pin 13p | 22/63, 25/25, 25/50, 32/25, 50/25, 10010, 100/25, 63p. 5050, 8p.
Tk 63V 6o 1S04F 16V 6t | 517 30 Blainy — 12p [ 1N4003 9p | 5 Pin 180° 15p | 100450, 200/25, I1p. 250/50, 18p. 500/10, 11p. 500/25, 15p.
6-8uF 63V 6yp  150uF 63V 15p | 577337 (ppyiy) — 22p | IN400491p | Std.Jack 143p | 500750, 18p. 1000/10; I5p. 1000/25, 22p. 1000/50, 40p. 2000/t0.
B.04F 40V 6ip  2204F 6-4v6sp | 5 X I (Plain 59p 59p | IN4005 12p | 2.5mm fack 'lip | 20p. 1600/100_90p. 2000/25, 30p. 2000/100, 95p. 250025, 38p.
{8;:; ;gz : P %%8::; :2\\; 63" Track Cutter 44p 44p | IN4006 14p | Phono 5+p | 2500/50, 62p. 3000/50, 80p, S000/25, 66p. 5000/50, £1- 40,
IOj:F &3V 6 : 220::F 63V1I: Pins, Pkt. 25 10p 10p | IN914  7p | SOCKETS HI-VOLT: 4/450, 14p. B/350, 19p. 8/450, 20p. 16/350, 22p.
I154F 16V 6ip  3304F 16V 12p 'B"fl'o% Ig: DlN}zPrfin 190 | 161450, 23p. 32/350, 33p. 507250, 20p. 100/500. 88p.
n
I3uE €3V &ip  3304F e3vasp | TRANSISTORS OAS  42p | 5 pin 180> 135 | METALLISED PAPER CAPACITORS
16uF 40V 6lp  4704F 6-4V9p | ACI27 l6;p BC2I2L 12p i P .
22MF 29V 6 470uF 40V 20p | ACI28 23p BC2I3L 12p | 9247 90 | Std. fack 14%p | 250V: 0-0SuF, 0- I uF, 6p. 025, 6p. 0-5uF, 74p. |uF. 9p. S00V:
22UF 63V 61p  6HOMF 1oV isp | BC107 11p BC214L 175 | QABl #16 | 3 5mm Jack 11p | 0-025. 0-05. ép. 041, 6, 0-25 74p. 05 Sp. 1000¥:'0 1. 11p.
e ey 4n Sesune 10Va | BElos 1 SG i3p | el Phene  Sie 0 0% Do 0000 L o 0 B s S dndty
4t P it P P P | Integrated Screened Wire, Metre 6ip E []
33uF 40V 6ip  10004F 25v25p | BCI48 12p OCBI  16p | Cirenice Twin Screened Wire, Metre 11p | 5E12;W Metal Film 5%, Ultra
32uF 63V 6ip  1500uF 6-4 15p | BCI49 12p OCI70 23p [ ;A709C  50p | Scereo Screened Wire, Motre 12p | Low * Noise New Resistors
47uF 10V 6ip 15004F 16V 25p | BCIB2L 12p TIS43  33p | [ a74iC 55p | Connecting Wire, All colours, Metre 24p | with full colour coding. § each
47uf 25V 6ip  2200uF 10V25p | BCIB3L 12p 2N2926 1lp | ,A723C £1 | Neon Bulb, 90V Wire Ended Sfor24p | EI2 value |0ohm/IM total
\J7uF 63V 8p  33004F 6-426p | BCIB4L 13p 2N3702 11p | ZN4T4 €132 | Panel Neon. 240V Red. Amber. Clear 164p 1 305 £2-75 Nett

Regulators (contd.) 1-19 20-99 100-999  * 100+
. uA723C 0.80 [ 0.66 ] 0.52 0.66
I GG NE550A 0.80 | 0.66 | 0.42 0.66
or free with
orders over 0P _AMPS
£6.50 741CV 0.40 [ 0.3¢ [ 0.32 0.35
LM3900 (Quad amp)  0.66 | 0.53 | 0.45 0.53
37A HIGH STREET BRENTWOOD ESSEX CM14 4RH (216029) (710 Comp.) 0.52 1 0.40 | 0.34 0.40
New prices -*100+ applies to mixes of multi- OTHERS
ples of 10 per item. ICL8038CC (funct.gen)3.10 | 2.85 2.18 2.47
NE555V 0.78 | 0.66 | 0.52 0.66
MIX LM1496 1.02 ) 0.67 | 0.55 0.66
TYPE NUMBLR 1-19 [20-99 | 100-999 [*100+ _ _
see our new '74 A4 size catalogue for details of our
AUDIO range of devices and products.
LM380 (2-3w amp) 1.00 | 0.90 0.75 0.80 . : : : -
L3381  (dual pre) 1.85 1.63 1.33 1.45 TOKO inc. (mix price applies to TOKO items only here)
TBA810S (7w amp) 1.50 | 1.17 0.90 1.08 CFs10.7 0.45710.38 170.26 0.34
CFT4558 & C 0.45 | 0.38 | 0.25 0.36
RADLO CFU455 0.50 | 0.43 | 0.32 0.39
CA3089E (FM IF)  1.95 | 1.55 1.31 1.42 MFHAIT or 71T 1.40 | 1.24 | 1.02 1.15
CA3053  (IF AlfP) 0.52 | 0.38 0.3] 0.37 KACS586 (FM quad.det)0.30 | 0.22 | 0.14 0.20
TBA120  (Fti IF) 1.00 | 0.85 0.52 0.55 BLR2011N (19&38KkHz) 1.95 | 1.67 | 1.23 1.45
TBAGST ~ (AM/FM/SSB) 1.30| 1.46 1.13 1.25 5.1mH & 43nH min.chokes 27| 0.21 | 0.15 0.20
CA31Z3E (AN) 1.40 f 1.13 D% 1.14 2nH choke for CA3090Q .30 | 0.22 | 0.14 0.20
uA753  (FM gain) 0.99 | 0.78 0.65 0.77 i
ET703UA FM tunerhead with AM gang.
fﬁ??g (PLL DEC.)2.85 2.30 1.80 2.04 3.50 ) 3.00 2 2
o)|%e g 3 2 86(FM tunerhead) 3.75 | 3.05 | 2.35 3.05
CA3090Q (PLL DLC.)3.75 | 3.25 2.55 2.85 tEHgS((FM IF) ) 390 | 317 | 2025 3709
PLL
NE561B 3.19 2.75 2.07 2.24 Trade and professional enquiries welcomed.
NE5G2B 3.19 | 2.75 2.07 2.24
HE505/LM565 2.75 1 1.80 1.50 1.85 TERMS: PRICES EXCLUDE VAT. PLEASE INCLUDE
NE567/LN567 2.75 1.80 1.50 1.85 10% VAT WITH ALL ORDERS.
Requlators ’ CWO please. Credit accounts by prior
LM309K 2.20 T.80 1.50 1.80 arrangement only, payable monthly nett.
uh7805 1.75 1.32 1.07 1.30 POSTAGE: Order value less than £1 : 18p
uA7812 1.75 | 1.32 1.07 1.30 £5 ¢ 15p
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Fig. 16 : Total harmonic distortion measurements for the amplifier of
Fig. 15.

—continued from page 222
sink. This operational amplifier is suitable for DC
servomechanisms, programmable power supplies, etc.
Fig. 17 shows a 35 watts audio amplifier using two in
a push-pull configuration. Similarly the RCA-HC2000
power hybrid operational amplifier can deliver 100
watts into a 4 ohm load, as shown in Fig. 18.

Conclusions S

The reduction in 8, the 0-6V Vbe for each output
transistor,” and the other effects discussed here can
cause an increade in distortiod a low and high signal
levels. However the problems associated with distor-
tion in power amplifiers can be solved, at a price.
Certainly the best amplifiers are limited in perform-

Q1K

Fig. 17: A 35W power amplifier using a push-pull output stage.

+Vee

- 11 Z 4

1 ] | 2,3

input HC2000 poimmO

_l <1

3 /‘/1 6
5

;%_A 1 Output
ov
-

TKG689 —Vee

Fig. 18 A 1GO0W hybrid power amplifier.

ance by the remainder of the Hi-Fi system, the loud-
speaker, microphone, tape recorder, pickup, etc., and
the necessity for further distortion reduction in
power amplifiers may be challenged. However there
is a good case for increased power output in power
amplifiers, since loudspeaker efficiency decreases with
fidelity, and high power may be demanded to drive
the very best loudspeakers on transients. Efficiency
may be typically 0-5%. At such power levels speaker
and amplifier unit protection is essential, but that is
another problem. [ |
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Test Gear

I congratulate you on your de-
cision to start a series of con-
structional projects on test equip-
ment. It’s a pleasant change from
the unending series of amplifiers
of astronomical output and ever-
increasing perfection that so
miany amateur constructional
magazines publish.

Personally, T started taking
‘P.W.” regularly in the hope that
something which could be adapted
for use in instruments would
come up, SO your series is very
timely. In particular, a simple
wobbulator to cover 465kHz and
10-7MHz for lining up LLF.s on a
scope, a transistor voltmeter of
enormous input impedence, a

gadget for tracing valve/transis-
tor characteristics on a ‘scope
(which according to Mr. Scroggie
can be done, but which may be
too complicated) and a transis-
torised beam-splitting switch (as
currently advertised by Chilt-
mead) are what I'd like.

I do, of course, totally disagree
with your remarks about test
equipment being uninteresting
and wish you good luck in this
new line.—R. G. Roberts (Herts)

Weaned on transistors ?

It was with great interest that I
read your “Going Back” article
about the History of Practical
Wireless. Might it be possible,
however, to reprint some of your
articles from these earlier issues
to show these transistor weaned
people what proper electronics is
all about?!

I have written before on this
subject, and there seemed to be
some success for several months
but then the valve disappeared
again. As one of the multitude
who delight in the thermionic
glow, I would like to hear what
other readers think on the sub-
ject'—T. G. Watton (Kingston
upon Hull.

Surplus Gear

In your “C Q” feature, there
are numerous queries for in-
formation on Government Surplus
Equipment. I feel it would be of
assistane to the interested parties,
to obtain the book on the subject,
called “Govt. Surplus Wireless
Equipment Handbook.”

I have no connection with the
publisher, but have recently pur-
chased one from Gerald Myers,
18 Shaftesbury St., Leeds LS12
3BT.—K. F. Tunnicliffe (Leics).

WIRELESS TELEGRAPHY ACT
Readers and advertisers are
reminded of the requirements laid
down by the Wireless Telegraphy Act.
It is an offence in the U.K. to install or
operate wireless telegraphy apparatus
except under the provisions of the
Act and, except in the case of broad-
cast sound-only receivers, a licence
must be obtained.

Included within the provisions of
the Act are any apparatus transmitting
deliberate signals for any purpose
such as ‘'walkie - talkies”, radio-
controlled models or servos and some
types of metal detectors. Apparatus
radiating interference signals are
subject to controls which also come
under the administration of the same
Ministry. lf you require full information,
please write to Water/oo, Bridge House,
Waterloo Road, SE1 8UA.

done by specially designed switch units which
remove the a.f.c. for the required time. A simple
Yaxley switch can be used if a slow-start power
supply to the a.f.c. circuit is used. Details of the
simple circuitry which makes this possible will be
given.

FAULT-FINDING/RENOVATING

The GEC 13in. portable Model 2015 dating from
1966 gives excellent results and is worth while
renovating for use as a second set. John Law
describes the set and the parts of the circuit that
may require attention to bring the performance
up to scratch.

PLUS ALL THE REGULAR FEATURES

IN THE
JULY ISSUE

TELEVISON GAMES

7 Details of the July issue are subject to the current
Most people will have seen the TV games national situation at time of going to press,

machines installed in pubs and amusement

centres and we have received many requests for =--_---“------m-m—__n—_w-“n-l
information on how to adapt TV sets to operate H h}
in this way. A unit is required which will generate : TO Mp_ . A. R ‘ UM(Eﬂ- ]q LE_ 1
a video signal corresponding to the basic 1 T % § o PR AN K FNARORR SR I X Srort SR S . '
features of the game and the movement—under 1 (Name of Newsagent)
control of the players—of the ball. This month i i
we start a series of articles which will present the | Please reserve[deliver the JULY issue of
basic information required. This will lead up to a | TELEVISION (25p) and continue every month untii :
football game in monochrome or colour with 1 further notice. f
players which can be moved at controlled speed 1 i
across the '‘pitch"'. 1 NAME :
i 4 8l o ol a1l s e o e e e e et OO o s .
AFC MUTING ! ADDRESS ‘D.Gé(ﬁm*’ﬁ W% I
When channel changing it is necessary to mute ] {
the a.f.c. applied to the tuner unit. This is generally | I R R H
i}

56 o e i s £ i ¥
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THIS MONTH’S SELECTION OF
GUARANTEED-TO-SPECIFICATION COMPONENTS

Everything Brand New % Até¢ractive Discounts % Free Postage (U.K.)

TRANSISTORS

and semi-conductors of many types from simple
diodes to ICS photo-sensitive devices, threshold
switches, etc. elc.

MINITRON DIGITAL INDICATORS

3015F Seven segment fllament, compatible with
standard logic modules. 0-9 and decimal point;
9mm characters in 16 lead DIL (some aiphabetical

symbols available) £1-
Suitable BCD decoder driver 7447 £1-15
30156 showing + or — & 1 & dec. pt. £1-20

CAPACITORS

DALY ELECTROLYTIC

in cans, plastic. sleeved

1000mF/25V 28p 1000/50 41 p

5000/100 £2-91 2000/50 57p

5000/25V 62p 5000/50 £1-18

2200/100 £1 56

POLYESTER TYPE C.280

Radial leads for P.C.B. mounting. Working voltage

250V d.c.

0-01, 0-015, 0:022, 0 033, 0-047 ea, Ip
0-068, 0-1, 0-15 ea. 4p
0-22, 5p; 0-33 7p; 047 8p; 0:68 11p; 1:0 14p;

1-5 21p; 2°2 24p

SILVERED MICA

Warking vollage 500V d.c.

Values in pFs—2-2 to 820 in 32 stages ea. 6p
1000, 1500 7p: 1800 8p; 2200 10p; 2700, 3600 12p;
4700, 5000 15p; 6800 20p; 8200, 10,000 25p
TANTALUM BEAD

0-1, 0:22, 0-47, 1-0 mF/ 35V, ea. 13p
2-2/16V, 2:2/35V, 4-7/16V, 10/6-3V ea. 13p
4:7/35V, 10/16V, 22/6:-3V ea. 16p
10/25V, 22/16V, 47/6-3V 100/3V ea. 18p
POLYCARBONATE

Type B42540 Working Voltage—250V

Values in mF:

0-0047, -0-0068; 0-0082; 0°01; 0-012; 0-015 ea. 3p

0-018; 0-022; 0 027; 0-033; 0-039; 0-047; 0-056
0-068;0-082;0'1

CERAMIC PLATE

Working voltage 50V. d.c.

\n 26 values from 22pf to 6800pF, each, 2p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers
for good contact and long working life

P.20 SINGLE linear 100ohms to 4 - 7megohms, ea. 14p

P.20 SINGLE log. 4'7Kohms to 2:2megohms,
ea. 14p
JP.20 DUAL GANG lin. 4-TKohms to 2-2megohms,
ea. 48p

a.
JP.20 DUAL GANG log. 4-7Kohms to 2-2megohms,

ea. 48p
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K,
1 megohm only ea. 48p
JP.20 DUAL GANG antliog 10K anly 48p
2A DP mains switch for any of above 14p extra.
Decades of 10, 22 and 47 only available in ranges
above.
Skeleton Carbon Presets Type PR,
vertical 6p each.
SLIDER
Linear or log. 4'7K to ¥ meg. in all popular values
ea. 30p
Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, bik/wht/red/yel/grn/blue/dk. grey/It.

horizontal or

grey ea.Tp
JACKS AND PLUGS
Sockets
2-circuit unswitched S1/SS 12p
2-circuit /2 break contacts S1/BB 15p
3-circuit unswitched (Not GPO) S3SSS 17p
3-circuit with 3 break contacts S3/BBB 20 20p

2 circuit with chrome nut and black/white/red/green
or grey unswitched S5/SS 16p
with 2 break contacts S5/BB 20p
Miniature 3.5mm 2-circuit, (biack) 2 br. cont S6/BB

9p

Piugs

2 circuit screened top entry P1 24p
side entry SEP1 46p
Line socket mono 231 40p
Line socket stereo 244 45p
3 circuit unscreened, bl/grey/wh. P4 3I6p
2 circuit, unscreened, blfwhifred/bl/grn/gry P2 18p
3 circuit screen top entry P3 53p
side entry SEP3 55p
Mintature 3-5mm 2-circult screened P5 13p
Min. 3:5mm 2-circ. unscrnd. various colours P6 10p

EV CATALOGUE
2nd printing

112 pages, thousands of items; illustrations;
diagrams; much useful technical information.
The 2nd printing of this catalogue has been
updated as much as possible on prices. It
costs only 25p post free and includes a refund
voucher for 25p for spending when ordering
goods list value £5 or more.

INSULATED SCREW TERMINALS

In mouided polypropylene, with nickel plate on

brass. With insulating set, washers, tag & nuts.

15A/2350V in blk/brwn/red/yel/grn/bl/gry/wh.

Type TP.1,ea, 14p

Suitable plugs Type TP4, 4mm each 7p
Type TP2, 2mm each 4p

ZENER DIODES

Full range E24 values: 400mW: 2-7V to 33V,14p each;
1W: 6-8V to 82V, 21p each; 1-5W: 47V to 75V,
48p each. 20W: 7°5V to 75V, 69p each. Clip to in-
crease 1-5W rating to 3 watts (type 266F), Sp.

RESISTORS

Code Walls Ohms fto9 10to99 100up
(see note below)

© 1/3 4-7-470K 1.3 11 0-9 nett

© 1/2 4-7-10M 13 11 0:9 nett

© 3/4 4-7-10M 15 1-2 08-9 nett

© 1 4-7-10M 32 2-5 1-9 nett

MO 1/2 10-1M 4 33 2:3 nett

WW 1 0-22-3-9 9 L] 8

WWw 3 1-10K 7 7 6

WW 7 1-10K L] 9 8

Code:

s :

C carbon film, high stability, low noise.
MO — metal oxide, Electrosil TRS, ultra low noise.
WW = wire wound, Plessey.

Valuas: All E12 except C 4W, C W, and MO W,
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36 43, 51,
62, 75, 91 and their decades.

Tolerances:
5% except WW 10% +0-05Q under 10Q and
MO W 2%.

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one pepny
on total value of resistor order.) Prices for 100
up in units of 100 only.

VERDBOARD

Copper clad 0-1 matrix—2-5 x 3:75 ins. 27p: 3-75 x
3-75 ins.—30p: 25 x 5 ins.—30p: 3-75 x 5 ins.—33p.
Copper clad 0-15 in. matrix 2-5 x 3-75 ins.—20p:
3:75 x 375 ins.—30p: 25 x 5 ins.—30p: 3-75 x
5ins.—36p.

Vero spot face cutter (any matrix} 48p.

0-040 pins (for 0-1 matrix) per 100—36p.

0-052 pins (for 0 15 matrix) per 100—36p.

ELECTROVALUE LTD

ELECTROLYTICS
Axial Lead
uF 3V 6-3V 10V 16V 25V 40V 63V 100V
047 — — — — — — llp 8p
[0 — — — itp — B8p
22 — —_— - — tlp — 8p 9p
4.7 — — — ilp — 8p 9p 8p
10— — — 8p 9p 8p 8p
22 — —_ 8p 8p 8p 8p I0p
47  8p — 9p 8p 9p 8p I10p I3p
100 9p 8p Bp 8p 9p 10p I2p I9p
220 8p 8p 9p (0p 10p lIp 17p 28p
470 9p 10p 10p lip 13p (7p 24p 45p
1,000 (lp 13p 13p i7p 20p 25p 4lp
2,200 ISp 18p 13p 26p 37p 4ip —
4,700 26p 30p 3I9p 44p S8p — —_ -
10,000 42p 46p — — —_ —_
KNOBS

In a great variety of modern types, for £” shaft, from
plastic to solid atuminium including pointer and
numbered types.

CONNECTORS

DIN from two way to 7 way plugs and sockets, phono
types mains connections, etc. etc. Page 88 in Cata-
logue?

BAXANDALL SPEAKER KIT
As designed by P. J. Baxandall and described
originally in “Wireless World.”" Simple to
assemble, fantastically good results and a greater
money saver. Carries 10 watts RMS, 15 ohms
impedance. Size 18in x 12in x 10in. Complete kit,
including pack-flat cahbinet, £14 90.
The size and weight of this product obliges us to
charge 70p part cost of carr. in U.K.

- Equaliser Assembly, £2-30.
Loudspeaker Unit 59RM109, £2-45.
Cabinet Kit (to Baxandall design), £10-45.
Cross-over choke for additional woofer not included
in kit £1-30

DISCOUNTS

Available on all items except those shown with
NETT PRICES. 10% on orders from £5 to £14-99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE

in U.K. For pre-paid mail orders, except Baxandail.
For order list value £2 and under there is an
additlonai handling charge of 10p.

GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to manufacturers’ specifications and
satisfaction is guaranteed as such—no rejects,
‘seconds’ or sub-standard merchandise is offered
for sale.

GIRO ACCOUNT No. 38/671/4002

Prices quoted do not include V.A.T., for
which 10% must be added to total nett
value of order. Every effort is made to
ensure correctness of information and
prices at time of going to press. Prices
subject to alteration without notice.

All postal communications, mail orders
etc. to Head Office at Egham address,
Dept. PW7. S.A.E. with enquiries re-
quiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TwW20 0HB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m.

NORTHERN BRANCH: 680, Burnage
Telephone (061) 432 4945 Shop hours 9-1

Lane, Burnage, Manchester M19 1NA
p.m. 2-5.30 daily: Sat 9-1 p.m.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081.

This is €V Service
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Pri. 120/240 V Sec. 120/240 V Centre Tapped and Screened
Ref. VA Weight Size cm. P&P
. (Watts) iboz
7 20 i 8
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ANSFORMERS
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CASED AUTO TRANSFORMERS
115V 500W enclosed transformer, with mains lead and two 15V
outler sockets. £9-49. P & P 67p. 20 Watt version £2-02 P & P17p

TRANSFORMERS
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE

Weight Size cm. Secondary Windings P & P
ib oz
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MINIATURE TRANSFORMER
MA. Weight Size cm
2 B8x2-6x2-

x5 8x4-
9x2-6x2 "
8x2-9x3-
Ix5: 4x4-
0x6-4x6 -
8x2-9x3
Ix5-8x4
Ox6 - Ix6

1 4

-0
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PLEASE ADD 109 FOR

INCLUDING P. & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS : ALDGATE & LIVERPOOL ST.
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MOVING COIL INSERTS will work as mic or earpiece
50 ohm new 65p. YAXLEY SWT 3p, 6w 3b with knob 45p.
PHOTO CELLS selienium type 13” dia will work 500Ua
meter direct okay for exp meters 55p. UNISELECTORS
50v coil 25w 4b £2-50. VIDICON CAMERA TUBES
E.E. type P862 standard 1” type with data grade A £9-50.
grade B £6-60. VALVES 829B £2-40 with base. NEONS
wire ended type req 470K res for 240v 10 for 65p. METER
500Ua 14” dia scale 0 to 5 £1-45. DIODES 800 PIV 750Ma
new 15 for £1-10. DIODES 200 PIV 8 amp 4 for 75p,
CRT type VCR138A with base & shield 3:5” green med
screen okay for scope use with data £4-50. INSULATED
TERMINALS in blk, blue, red, yell, green, grey, brwn,
wht, new 4 for 60p. COAX CABLE 75 chm grey 15 meters
for £1:20 new. NOISE DIODES heater 6:3v two on
panel with bases 55p. RELAYS 12v 2pcfo small 44p.
H/PHONE Lead 5ft with high to low res matching trans
standard plug new 70p. LAMP PANEL Ass with red,
green & wht ind 24v Lps 44p. DUAL GANG 10K pot

217 dia W.W. type with knob £1:35. TRANSFORMERS
230v Pria Sec 1125-0-1125v at 565Ma new £8-80 match-
ing choke £1-50 also 415-0-415v at 360 Ma new £3-50.

The above goods ex equipment unless stated otherwise
prices inc. VAT & postage.

List No. 10 now available.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD, S9 5HL 444278 (0742)

7/~ - 1 BAKER12 MAJOR £11-55\

- en 30-14,500 cps. Double cone woofer and
+ tweeter loudspeaker. Baker ceramic mag-

net assembly, flux density 145,000 gauss.

BASS RESONANCE 40 cps 20 wate RMS

A MAJOR MODULE KIT £14-85

30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size 19in x |24in.
NOTE—When ordering state 3 or 8 or 15 ochms,

BAKER LOUDSPEAKERS 100%, BRITISH MADE
Regent 12in. 15W £10-45  Superb 12 in, 20W £1870 New Group 50/12

Major 12 in. 20W £11-55 | Group 25 12in. 25W £1045 = 1% in. 50W£ I 1_60
Deluxe 12in. 15W £13:20 | Group 35 12 in. 35W £11-55

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY Tel. 01-684 1665
ALL PRICES INCLUDE V.AT, HL-FI ENCLOSURE PLANS 42p

MASSIVE CLEARANCE BARGAINS
Bargain component parcels contain Resistors, Capacitors, Switches,
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor
Panels etc., etc. Save yourself £5 on these well selected parcels
6lbs net weight £1-00, p.p. 40p.
Brand new Wire-wound Resistors. Good Selection. 100 for £1:00,
p.p- 15p.
Flexible Connecting Wire, assorted colours. 100 yards for £1-00.
Eddystone Die-Cast Boxes with Lid 44” x 24" x 14" 50p.
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-
styrene. Tremendously good selection. 300 for £1-00, p.p. 20p.
Mullard Ferrite Cores. LA3 100 to 500kHz 50p. LA4 10 to 30kHz 35p.
LA2100 3 to 200kHz 50p.
Rotary Switch | pole, 14 way, 3 bank, good quality, excellent value
35p.
Colvern W{Wound Potentiometer Spindle Type |10 ohms 35p.
Please include 10% VAT to total cost of goods.

MAIL ORDER ONLY

XEROZA RADIiIO
|, EAST STREET, BISHOPS TAWTON, DEVON
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PART 9—POTENTIAL DIVIDER BIASING &
GROUNDED BASE AMPLIFIERS

(continued from the June issue)

We now move away to a different type of amplifier
stage; the grounded base stage. The basic circuit is
shown in Fig. 65. In many respects it looks similar
to that we have just described but it has consider-
able differences. Signal input is at point A (at the
emitter) for a start. This circuit has very low input
impedance and quite a high output impedance; it
provides us with a very useful voltage amplification
but no current gain. It is used when we have a
signal source that has low resistance and very low
output voltage (e.g. low impedance microphones or
some guitar pick-ups). Unlike the grounded emitter
stage there is no change of phase between input and
output.

The resistors R3 and R4 provide a fixed bias so
you can assume that the transistor is conducting on
a linear portion of its characteristic and there will
be a collector current flowing (ideally just sufficient
to give us a mid rail output at the collector).

This collector current merges with base current
within the transistor and emerges as emitter current.

Most of the emitter current is made up of the .

.original collector current. If we change the emitter
current (by the application of an external signal at
point A) we will—indirectly—alter the collector cur-
rent. Because R2 is of small value it does not need
much in the way of voltage at A to create reasonable
changes in current flowing through R2 (but, of course,
the source of current must also have a low resistance).
These changes in emitter current are converted, by
the transistor, to similar changes in collector cur-
rent flowing through R1 but as R1 has a high resis-
tive value we will get much larger voltage changes
across it than we applied to R2—hence voltage ampli-
fication. This is a very over-simplified explanation
but we hope it conveys the operating method of the

circuit without having to resort to complicated

mathematics.

We can arrive at component values by using a
similar technique to that adopted for the grounded
emitter stage. The main difference is that we want
to keep the quiescent potential at A as low as pos-
sible—so that the voltages that generate cur input

R1 R3

22k§@ 100k

= > o

|
Tr1 |
BC108 ,i +

Q L
:

o R4 =
10k ™ SOuF
R2
1K
ov
—_0

Fig. 65: Basic circuit of a grounded base slage.

current are significant. In this case we have based
our component calculations on the assumption that
the potential at A is to be approximately 200mV.
This means that the potential at B will be +800mV.
It is essential that the base current we supply to
the transistor is highly stable and as the bias chain
is not going to create input impedance problems in
this case we can arrange for a much higher stand-
ing current to flow through R3 and R4. To prevent
the base potential being affected by signals we
swamp any changes there might be with the large
capacitor Cl. Make up the circuit for Fig. 65 and
measure the respective potentials and then go on
to experiment with the working circuit of Fig. 66.
The input signal should come from a very low
impedance source but at the same time should be
decoupled from the emitter of the grounded base
stage as far as d.c. is concerned (Cl) otherwise we
would alter our quiescent working point. We sug-
gest an old miniature loudspeaker (any impedance
from 3 to 35 ohms will do) as a microphone but you
could use an ex Post Office telephone earpiece as
a rough and ready microphone. Alternatively you
could make up a crude form of guitar pick-up by
winding about 100 turns of fine enamelled copper
wire on an Eclipse button magnet. As soon as a
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RS
1000

c4.i. R1§ R3
Z

500;1; 22k 100k

Tri
BC108

1H007
Fig. 66 : Using a grounded base stage to amplify a signal from a low
impedence source. MIC 1 could be a 35() loudspeaker, a moving
armature earpiece (or P.O. telephone earpiece) or a variable reluctance
transducer—see Fig. 70.

O
+ov
RY R3
22k 100k 02
1 4 \\
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T 1k
BC108 3 ;;9
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o0

Tr2
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R4 c2

10k <, SOuF D1
° 0A91
ov
& —_—0

Fig. 68: Changes in flux in the variable reluctance transducer cause
the LED (D2) to flash. Simultaneously the potential at A drops in
negative going spikes. :
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Fig. 69 : Layout for Fig. 68.

o]

Fig. 70: A variable reluctance ltrans-
ducer can be made by winding about
100 turns of 36 s.w.g. enamelled wire
around the base of an Eclipse button
magnet. This type of transducer could
be used as a simple guitar pickup—
provided steel strings are used.
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piece of ferromagnetic material touches the magnet
you should hear a loud “clunk” from the amplifier.
A steel string vibrating between the poles will vary
the reluctance of the magnetic circuit at the fre-
quency of the string  and this would give rise to a
low a.c. output voltage from the transducer.

By modifying the circuit to that of Fig. 68 you
can make the light emitting diode flash whenever a
piece of iron, or steel, comes in contact with the
transducer. Any low power LED will do for D2 but
please take note of the connection polarity!

next month—Loudspeaker Drivers.
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IRELES

PRACTICAL

Do you run your ex
outfit just to listen on your headphones ?? Of course
you do!! Then why not build the ‘Derby’ which incor-
porates only the necessary stereo/mono preamplifier
stages, plus full-range tone controls, to drive your
headphones ? Lightweight, mains operated, it can be

fed from your radio or record deck.
b

[ONVERTER

Tune round the exciting 2 metre VHF amateur radio
band on your own short wave receiver! Converts the
incoming signals to the 10 metre band. No special coils
or components required and simple alignment virtually
guarantees first-time operation. A small 9V battery

‘will operate the four transistor circuit.

MANY OTHER CONSTRUCTIONAL
ARTICLES, SPECIAL FEATURES

AND REGULAR COLUMNS
AUGUST ISSUE ON SALE IN JULY

The above details are subject to the national industrial situation
at the time of going to press.
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THE POPULAR NEW EL

TELE.
TENN

PLAYED ON THE TELEV
PART 1

electronic instrument most houses boast should

be used only to watch Bugs Bunny or Coronation
Street. Already the broadcasting authorities are con-
sidering the domestic television set as the basis for
a data display terminal in the proposed Oracle and
Ceefax systems. Why should we not use the same
equipment for exciting new indoor games, puzzles
and competitions? This series describes how you can
make your own version of a game that is sweeping
pubs and clubs throughout America and is rapidly
being introduced over here. -

The game is “Television Tennis”, it involves skill
and coordination, can be played by two people and
provides excitement which can be shared by young
and old. A word of warning to the proud; the author’s
6 year old son can hold his own against most com-
petition when playing the game, so there is plenty of
challenge for the adult! It is an ideal indoor pastime
for rainy days, but many private clubs or social
societies might find benefit to their funds in building
one of these fascinating, but addictive games.

Once built, the game is simplicity to install; only
two connections are required—one to a mains socket
and the other via a coaxial lead to the aerial socket
of a domestic television. No alterations are needed to
the TV except to tune in to a fourth channel and the
set can be used normally at any time. Either a
colour or black and white set can be used; the only
limitation is that it must be a UK standard UHF 625
line model.

Before embarking on the original design the author
had some misgivings about the potential complexity
of the project and whether it would be suitable for
the amateur constructor., By careful design and the
use of integrated circuits and printed circuit boards
there is no reason why it could not be undertaken
by anyone with reasonable soldering ability. The cost
of the project might be a bit high for some people—
nevertheless it works out much less than a medium
quality stereo amplifier. We are giving a complete
list of components in this first part so that you may
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IT seems an awful waste that the most sophisticated

judge the likely cost for yourself before embarking
on the project.

Those who decide to go ahead can make use of
this list to obtain best prices for quantity purchases.
All the components are now commonplace devices
but, as many readers will know, there is a general
shortage of components and you may expect delays

_in delivery of some of the integrated circuits.

In this issue we will describe the general principles
of the instrument. Subsequent parts will carry con-
struction details for each of the six circuit boards

* used, starting with the power supply and UHF modu-

lator. The constructor will then be able to use his
domestic TV set as a setting-up instrument for the
remaining circuitry thus obviating the need for an
oscilloscope.

Presentation

For those who have not yet seen the commercial
version—now becoming fairly standard in most
amusement arcades—Fig. 1 shows the appearance

_——Bat extremities

e g w
/ 1 Top base—._ \
" Ball
, : a [ |
} e !
L ~ Right ™~
I [ ] ~ bat Right base
+h / X \ 4
e Ball's typical trajectory \ l
/ o Extremity
Left base “Left N ' of screen
bat A
24
: I..- !
v
Bottom base

Fig. 1: Appearance of the game identifying the various parts of the
display.
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FCTRONIC GAME

ISION SCREEN

of the game. The television screen displays a repre-
sentation of a tennis court bounded by two horizontal
and two vertical base lines; these are designated the
top, bottom, left and right bases. A short vertical
bar occurs on the inside surfaces of the left and
right bases; these bars represent the players’ racquets
or bats and their vertical positions along the base
lines are controlled by two slider potentiometers
on the front panel of the game. Each player can thus
control the position of his own bat. To start a game,
one of the players presses his ‘‘service” button and
a ball (small square) will appear out of his base
line and move rapidly across the screen towards his
opponent. The ball takes an oblique path and, as
there is no telling from what point on the base line
it will start, it might head straight for the top or
bottom base. If the ball hits either of these bases it
“bounces” back into the court just like a billiard ball
off a cushion. If the opponent positions his bat so that
the ball eventually hits it the ball rebounds towards
the first player—and so the game progresses. If,
however, one of the players misses the ball it will
hit the left or right base and disappear until the
next service.

No sound effects have been built in, but two signals
are provided which could be used to make a “clack”
whenever the ball hits either of the bats. This would
require extra circuitry which was felt to be rather a
luxury and was therefore omitted from the proto-
type.

TV picture principles

To appreciate how the system works it is essential
to understand how a picture is built up on a tele-
vision screen and to note one or two features of a
television raster.

A raster is the regular set of lines which appear
on the face of the television tube-—whether or not
any picture is being displayed. It comprises
approximately 625 lines going from left to right on
a modern UK standard set. We say approximately

\

M.J.HUGHES M A

because some of the lines are not seen—occurring
above the top of the picture. Referring to Fig. 2,
the lines are made by a spot which starts scanning
across the top of the tube from left to right. When
it reaches the right hand side, the time taken being
64uS, it returns very rapidly to the left side (this
is called the line fly back), steps down the screen a
short way and repeats its left to right scan. This
periodic scan continues for 1/50 of a second (20mS)
and each time a new line is drawn.

At the end of 20mS you can calulate that with a
line frequency of 15-625kHz there will be 3121,
horizontal lines drawn at successive vertical positions
across the screen forming one field. In a normal
television signal the spot then flies back to the top
left hand corner (this is called the field fly-back)
to a position in between the original scanned lines
and repeats the operation. This technique is known
as interlaced scanning and the 625 line picture, with
which we are all familiar, is actually made up of
two separate fields of 31213 lines interlocking with
each other. The effect of interlace is to give a very
high resolution picture with an effective repetition
rate of 25Hz.

Our system is NOT fully interlaced. The picture
we display on the screen is generated complete on
the 31213 lines of one field. We repeat the field scan
at a frequency of 50Hz so that in 1/25 of a second
we still build up a total of 625 lines—although they
do not necessarily interlace precisely. Resolution is
not a problem in our application and the use of
random interlace, as it is called, considerably simpli-
fies design.

Summarising, we have a spot that moves from
left to right every 64uS and from top to bottom in
20mS. Electronically we can identify the start of
every 20mS field scan with an electronic pulse (a
field sync pulse) and in a similar way we can ‘“‘tag”
the start of every line using a line sync pulse. In a
single field there are 312!; lines each of which starts
scanning at a precise interval of time after the field
sync pulse.
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Start of field scan -

Delay between start of field scan

Line fly back
. and top-most point on object.

and first line scan.
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Starts of subsequent
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Fig. 2: Elements of a TV raster
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Picture generation

Suppose, for example, we want to delineate a
square block on the screen at a certain position as
shown in Fig. 2. We can do this by specifying on
which of the horizontal lines the block is to occur
and how far along those lines the block should
extend. This can be done by coordinating the block
in terms of time from the start of the field (this
specifies on which line the block starts to be
delineated) and time from the start of the line in
question. The width of the block is determined by
the length of time we allow the spot to “Bright-Up”
along the line and the height of it by the number of
successive lines we allow to bright-up. This number
of lines is equally determined by time.

The waveforms of Fig. 3 show the signals which
would delineate the block shown in Fig. 2. We take
+300mV as an arbitrary zero signal level, called
black level; any signals going from +300mV in a
negative direction arc the sync pulses—mentioned
earlier. For simplicity of circuitry, we generate a
single field -sync pulse rather than the train of pulses
normally used in broadcast TV practice. In our case
we make the field sync pulse 500:S long (Fig. 3a)
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ﬁf\ It

Fig. 3: The periodic waveform
required to produce the object
shown in Fig. 2.

AM 0186

and between it and the next we generate approxi-
mately 312 line sync pulses—each 5,8 long (Fig. 3b).
Positive going signals above +300mV are video
levels; these control the brightness of the spot on
the television tube. A standard of 700mV above
black level is taken as peak white.

To produce the block of Fig. 2 we want to make
use of three lines occurring about 8mS down the
field. It takes 64 x 3 = 1924S for three adjacent lines
to scan across the screen, so we can say that the
height of the block is contained within a window
of about 20045 occurring 8mS after the field sync.
The horizontal position of the block is just to the
right of screen centre, say 38:S after line sync.
To give the required width the duration of the video
signal on each of the three lines would, in this case,
be 10:S. Thus you can see that the video signal we
want occurs over a very small portion of the field
waveform and equally over a very small portion of
the three lines.

To generate the signal in the correct time position
we need a number of time delay elements, controlled
by the synchronisation pulses. One sets the vertical
position while another sets the height relative to
the field sync. A third sets the horizontal position

www americanradiohistorvy com
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Approx.18mS

Approx.
q l‘*Approx. 200pS r200p5
‘m
[4+—— Top base <—Bottom
base

i 1
ol (a)
S500uS !
_____________ 1 End of top base
e N . ~
Start of | 1 1 I'4
top base
1st.line of Last line of
AM0I87 top base (b) top base
Fig. 4. The top and bottom baselines each occupy the whole of five
line scans.

and a fourth the width. We take the field and line
video waveforms so produced and cembine them
in an AND gate to give the video signal in its
correctly coordinated time position.

It is a little difficult to grasp this at first because
we are dealing in times as opposed to normal vertical
and horizontal dimensions. Nevertheless, after a bit
of thought, one can quickly get used to thinking of
vertical and horizontal times as being equivalent to
dimensions across the face of the screen. What we
have just described is the technique for producing
the video signal for the ball in our game. The position
of the ball on the screen and its apparent move-
ments are set by the time delays after the field and
line sync pulses. These delays are generated by
voltage controlled timing units.

The top and bottom base lines are somewhat
simpler to produce because they extend the full
width of the screen. We need only define the res-
pective vertical positions and heights (number of
lines to be brightened up). These waveforms are
shown in Fig. 4. Similarly the left and right bases
occur on every line so we need only define their
coordinates in terms of time across the screen, Fig 5.

In practice we have to prevent video information
appearing in our composite waveform during field
and line synchronisation pulses. This is accomplished
by means of blanking pulses which, for reasons of
simplicity, are made the same length as the sync
pulses. In other words the front and back porches
normally present on line sync pulses are missing.
We use conventional TTL logic levels of +5V and OV
to generate and define all video and sync information
and only in the last stage do we convert to normal
television signal voltages. In the descriptions that
follow a logical “1” or +35V denotes that a video
signal is in the state that would bright-up the spot on
our screen. To simplify descriptions we have adopted
a crude form of Boolean Algebra terminology to
describe our waveforms. For example if we use the
term “BALL” we mean the waveform that, if fed to

the screen, would display the ball—BALL is there-
fore the inverted waveform for the ball. Other terms
that we use include LEFT BASE, LEFT BASE,

RIGHT BASE, RIGHT BASE, LEFT BAT, LEFT BAT
etc. We shall define other terms later.

% overall components list

Resistors
¥ or W, 5%:—
330Q2—6 1-8kQ—2 15k0)—5
47021 2-2kQ—6 22k(2~3
620Q2—4 3-9kQ—1 27kQ2~—2
1kQ—10 4-7kQ—16 68kQ2—1
1-2kQ—4 12kQ—1 100kQ2~3

12Q SW—1 68Q 1W~—1

22002 W—1

Potentiometers
Linear Sliders:— 5kQ—2

Submin presets, vertical mounting:—

5kQ—1 25kQ~3 250kQ2—2

10kQ—1 . 100kQ2~3 1MQ—2
Capacitors

Polystyrene:—

1000pF—3 1500pF—4 2200pF—4

Polyester:— 0-1uF—15 0-47uF—1

0-33uF—2 2-2uF—2

Electrolytic:— 47uF 25V—4 100uF 25V—1

1000uF 12V—1 2000uF 25V—2 3000uF 25V—1
Semiconductors

Diodes:— 1N914—24 1N4004—4

Transistors:— BC108—2 ,\,-

1.C.'s:— | 7805 (regulator)—1 Y {7

NEsss—12 |0 LM7aiCc—2  SN7400—16 )

Miscellaneous 1 S(
I.C. sockets:—  14-lead DIL—16, 8-lead DIL-14
Transformer:— ° Pri: 240V. Sec: 12/15V 0-5A -
Switches:—Push-button type.
DPCO, non-locking—3
DP Push-ON/Push-OFF, 250 VAC rating—1
UHF Modulator kit by Crofton Electronics,
15/17 Cambridge Road, Kingston-upon-Thames,
Surrey KT1 3NG
plus PCBs, cdbinet, output socket, etc.

Notes
1. The PCBs are available to order from:—
R. Whittaker
57 Mungo Park Way
Orpington, Kent
at £7-50 per set of six boards including p.p. and
VAT. The boards are fully drilied and are available
by mail order only.
2. An undrilled cabinet in 16swg aluminium is avail-
able to order from:—
H. L. Smith & Co.
287 Edgware Road
London W.2
at £3-00 including p.p. and VAT.

508
10pS Left base Right base
—

| 1S S fe—

SuS
End of |
field
sync
pulse_ :l

1st. line sync pulse

AM0188 Single line scan _!

Fig. 5: The left and right base lines occur on every line of the field.
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System description

A simplified block diagram of the complete system
is given in Fig. 6. Note that we show basic AND and
OR functions in this diagram; in practice NAND
gates are used and the logic connections are rather
more involved. These will be dealt with in detail
in subsequent parts. It is more important at this
stage to try to understand the overall system.

All operations are linked to the field and line
sync generators. These feed all the delay units which
generate the functions of base lines, bats, bat
positions, ball and ball positions. Notice, immediately,
that the left and right bat vertical positions are set
by voltages from potentiometers feeding voltage
controlled delay units. Similarly the ball’s horizontal
and vertical positions are set by the Ball Horizontal
and Vertical Control units—each of which is
triggered by a Horizontal and Vertical Change
signal. All the other delay parameters are preset.

The AND gates just to the right of the delay units
provide horizontal and vertical coordination for the
left and right bats and ball. The seven waveforms
emanating from the delay units are. TOP BASE,
BOTTOM BASE, LEFT BAT, RIGHT BAT LEFT
BASE, RIGHT BASE and BALL.

Ball control

Generating these waveforms utilises most of the sys-
tems circuitry; the remainder performs fairly simple
logic operations on these signals. Although the ball
is only seen on the screen during a game it is there
all the time, bouncing around between top and
bottom or left and right base lines or the bats!
Between games it is blanked by the logic circuitry.

Now to deal with that circuitry. First of all the
Vertical Change unit which detects when the ball
“hits” the top or bottom base lines. A ‘“hit”, in
reality, is coincidence of signal between the BALL
and one of the base line waveforms. If we get BALL.

TOP BASE (coincidence between the ball AND top -

base) the vertical change system detects this with an
AND gate. This sets a flip flop, the output signal of
which causes a ramp generator to start a voltage
sweep that increases the delay in the Ball Vertical
Position unit. Eventually, of course, there will be
coincidence provided by BALL. BOTTOM BASE; this
is detected by Vertical Change and the direction of
the control ramp is reversed by the Vertical Change
flip flop changing state.

To control the ball horizontally we need it to
“bounce oft” either the left or right base lines or the
bats. Because the bats are inside the court, when
they are in the correct vertical position we shall get
coincidence with their signals before the respective
base lines. Nevertheless it is necessary to get
Horizontal Change signals from either BALL. (LEFT
BAT + LEFT BASE) or BALL. (RIGHT BAT +
RIGHT BASE). These signals are detected and pro-
cessed by the Horizontal Change unit in exactly the

same way as for the vertical operation. Provided -

both these systems work the ball will stay within
the court, bouncing about as already stated. There is
only one problem—the ball must be inside the
court to start with, otherwise it can never get in.
This is a switch-on ambiguity and is overcome by
means of a push button on the front panel which, for
want of a better name, we call the Ball Boy. This
centralises the output voltages of the two ramp
generators. It is not shown on this simple diagram.

Service

To complete the system all we need is a method of
brightening up the ball at the start of a service and
ensuring that it stays bright until one of the players
misses it. A miss is detected by coincidence between
the ball and either the right or left base lines. In
ideal play the ball never hits these because it would
have hit a bat first. BALL is ANDED with RIGHT
BASE + LEFT BASE and the LOSE signal is then
fed via the push button contacts S2b and S3b to the
Ball Blanking circuit. If either of these coincidences
occurs, the flip flop in Ball Blanking prevents the
ball waveform passing through the following AND
gate. The ball will then stay blanked until the next
service.

Each player has a push button which generates
either a RIGHT SERVE or a LEFT SERVE signal.
We arrange that if the LEFT SERVE signal is
present and the BALL is coincident with either LEFT
BASE or LEFT BAT it will bright-up. This logic is
effected by the AND gate shown immediately below
the representation of the Left Service button. A
similar signal is produced if the RIGHT SERVE
signal is present when the ball hits the right hand
base line or the right bat. Both right and left serve
control signals are fed via an OR gate into the other
side of the Ball Blanking flip flop. The switches on the
input to the LOSE side of this flip flop prevent co-
incident signals on both inputs. This could have been
done by logic but it was felt more economic to use
the spare contacts of the service push buttons. We
have now modified our original BALL waveform to
BLANKED BALL.

Video mixer

All the waveforms are now combined in the Video
Mixer which is a simple diode OR gate. They are
then blanked to prevent their occurence during field
and line sync pulses and fed to the Sync-Video Mixer.
This circuit algebraically adds the correct propor-
tions of video and sync to produce the composite
video output signal. The source impedance is a few
hundred ohms as opposed to the normal 75Q, but
the signal level is greater than the standard 1V peak
to peak so when loaded with 75Q this drops to a
normal amplitude. It is assumed that not many
people will want to use a video monitor and so
this signal is used to modulate a uhf carrier for in-
jection into the aerial socket of a conventional
television set. The modulator used was de51gned by
the British Amateur Television Club and is offered
in kit form by Crofton Electronics.

This design will only operate satisfactorily on UK
625-line standard. The same principles can be
adopted for other TV systems but some of the timing
components will need different values, and radio
frequences and modulation polarities will be’ at
variance.

™ 27

MNext month in Part 2 we shall dEa_l wnth
~ the Power Supply; the Mndulaturfand
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GOING BACK...
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The Chison “Gem

N 1892 the British rights of

the Bell-Tainter and Edison

phonograph were sold to the
Edison Bell Phonograph Corpora-
tion Limited.

1898 saw the re-organisation
of the company as the Edison
Bell Consolidated Phonograph
Company. It was amalgamated
with Edisona Limited, a com-
pany which had been importing
machines from America.

Our Edison 'Gem’”.

One of the most popular cylin-
der playing machines manufac-
tured by Edison was the “Gem”
like that shown in the accom-
panying pictures. It is described
as the “baby” of the Edison
phonograph range and first ap-
peared in 1899 when it was intro-
duced to compete with other
small models then on the market.

Collectors of cylinder machines
will find that the “Gem” is still
the smallest practical machine for
regular use although most have
a motor mechanism which tends
to be somewhat noisy. Five
models were manufactured.

The “Model A” had a simple
spring motor which played one
2-minute cylinder per wind. In
the very early models, the motor
was fitted in the left-hand end
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of the casing as viewed from the
front of the machine but was, in
later models, turned 180° and
mounted at the other end.

It is thought that this change
in positioning of the motor took
place around 1901 when the
“Gem” was fitted into a cabinet.
All “Model A Gems” were fitted

“with a black-japanned horn.

From 1899 to 1901, the “Gem”
was supplied minus a cabinet
though a “drip pan” to catch the
excess oil was screwed to the
base. In 1901 it was equipped
with the round-topped cover and
wooden base and looked rather
like a mini sewing machine.

The body was cast iron finished
in black enamel with gilt embel-
lishments. The mandrel, over
which the cylinder fitted was of
polished nickel. Early cabinets
had “Edison Gem Phonograph”
branded on the lid but this soon
gave way to the more familiar
“banner” transfer like that on
our machine.

The speed adjustment screw
and starting knob were combined
on the right-hand front corner of
the body but in 1901 this was
moved to the left-hand side. It
was a knurled button which
operated a cam movement.

“Model B” was basically the
same as its predecessor but the
winding key gave way to a crank
which was wound clockwise
through the inclusion of an extra
gear. An aluminium horn was
supplied with the “Model B” and
this is thought to have been a step
introduced to tide the machine
over until a larger and more
effective horn came into produc-
tion.

The “Model C” was very similar
to “Model B” but had a socket
fitted on the body to enable a
crane rod to be slotted. This sup-
ported a rather large horn.

The “Gem Model D” was intro-
duced into this country in 1909

www americanradiohistorvy com

~details of the

Drive belt and speed adjuster.

and was the only “Gem” designed
to play both 2- and 4-minute
cylinders. The cabinet was oak
and the metal body of the
machine was finished in maroon
with gilt and black lining.

1912 saw the introduction of
the “Model E”. It had 4-minute
gearing only but in all other res:
pects was similar to “Model D”.

The “Gem” range was discon-
tinued in 1913 with the price of
the “Model E” being £3 3s.

An excellent book, if you are
interested in learning more about
Edison Cylinder Phonographs, is
entitled, “A Guide to The Edison
Cylinder Phonograph”. It contains
spring-driven
models produced from 1859-1929
and has been compiled by George
L. Frow to whom I am indebted
for supplying some of the in-
formation on the ‘“Gem” machines.

Speed governor mechanism.

Mr. Frow is always on the
look-out for new information on
Edison machines, so if anyone
would like to write to him, he
can be contacted at ‘“Salterns”™,
Seal Hollow Road, Sevenoaks,
Kent. Another useful reference
for vintage ‘gramophone’” en-
thusiasts is the Talking Machine
Review, It is edited by Mr. Erniz
Bayly and appears at regular
intervals throughout the year.
Further information may be ob-
tained by sending a s.a.e. to Mr.
Bayly, 19 Glendale Road, Bourne-
mouth, BH6 4JA.
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SUPPI.IERS

Telephone :
Corner

COMPLETE
TELEPHONES

Normal Household Type

EX. G.P.O. 0nly£| 05') P&P

45p each
TELEPHONE DIALS

Standard Post Office type. Guaranteed in

00ty 27 Vap  roers mmercns o
LB 77222
Tested and
Guaranteed
Paks

10
100

7
Z

/

N\

DU

IN4007 Sil. Rec. diodes.
1,000 PIV lamp plastic
Reed Switches, 17 long.
+" dia. High Speed P.O.
type

Mixed Diodes, Germ.
Gold bonded, etc.
Marked and Unmarked.
Short lead Transistors,
NPN Silicon Planar types
Integrated Circuits.

4 Gates BMC 962, 2 Flip
Flops BMC 945

Sil Power transistors
comp pair BD131/132
2N3055 type NPN Sil.
power transistors. Below
spec. devices

3819 N Channel FETs
2N3819 in plastic case

55p
55p

B81

H35

55p
55p )

55p //'

55p
55p

55p

/ H38
H39

H4

H63

Hé4

B1 Germanium Transistors

PNP, AF qnd RF
Germanium Diodes
Min. glass type
Silicon Diodes DQ-7
glass equiv. to OA200.
0A202

50
150
100

100
I5

B66

B84

:1.13 Sil. Diodes sub. min.

INg14 and IN916 types

Experimenters’ Pak of

Integrated Circuits, Data

supplied

|5 Power Transistors, PNP.

Germ. NPN Silicon

TO-3 Can.

Io 3819N Channel FETs
plastic case type

B -—_———
Make a rev counter

for your car

The 'TACHO BLOCK’ This encapsulated
4 block will turn any 0-1mA meter into a linear
and accurate rev. counter for any car with

H16

H34

H67

system.

OF SEMI- couoU’cTons TO THE Wom.n

x GP0 Push Button
Intercom Telephones

Exactly as internal telephone sysiems still in
everyday use wher? automatic internal ex-
changes have not yet taken over. Available in
5, 10 or 15 ways. Complete with circuits and
instructions. Necessary 24 pair cable 22p per
yard. Price of each instrument is independant
ot the number of ways.

£2.75 p.p381§p Per Instrument

Cable can be sent by Parcel Post. Post and
Packing per 50 yds. 73}p.

Extension Telephones. 715p each. p.p 27}p
£1-37] for 2. P.&P. 55p

These phones are eltensnons and do not con-
tain bells.

Electronic Transistor
|gnifion £6'60 omplete kit

incl. V.A.T.

p.&p.11p
Ready built & tested unit £9-90 int. V.A.T.
Now in kit form, we offer this “‘up-to-the-
minute™ electronic ignition system. Simple to
make, fuil instructions supplied with these
outstanding features. Transistor and con-
ventional switchability, burglar proof lock-up
and automatic alarm. negative and positive
compatibility

New X Hatch

Our new vastly improved Mark Two Cross
Hatch Generator is now available
Featuring plug in IC's and a more sensitive
sync. pick-up circuit. The case is wr(ually
unbreakable—ideal for the engineer's tool
box—and only measures 3" x 53" x 3". We have
already received a large order from a major

T.V. Rental company.

I

unit
(includes V.A.T. and p. & p. but no batteries)
/A

only
o £

0ver‘l 000, 000 7
Transnstors y

in stock

We hoid a very large range of fulty marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue,

Our very popular 4p transistors

TYPE '"A’ PNP Silicon alloy, TO-5 can

TYPE “B" PNP Silicon, plastic encapsulation
TYPE ""E" PNP Germanium AF or R

TYPE ""F'' NPN Silicon plastic encapsulation
TYPE ""G"” NPN silicon similar ZTX 300 range
TYPE "*H’’ PNP silicon similar ZTX 500 range

§ s £1-10,

oo,

VARIOUS TYPES
P &P 27ip

4 digit (non-reset) 24V or 48V (state which)
4x1x1in 33p. P.&P. 5p.

normal coil 1gnition
[
£| mp each
S

Ca Reu No82( 19
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'Plastic Power
Tran3|stors

RANGES

These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available
in NPN or PNP at the most shatteringly low
prices of all time, We have been selling these
successfully in quantlty to all parts of the
world and we are proud to offer them under

our Tested and Guaranteed terms. Q
Range 1. VCE. Min 15. HFE Min 15. N
112 13.25  26-50 \
40 Watt 22p  20p  18p
90 Watt 26ip 24ip  22p \\\
Range 2. VCE. Min. 40, HFE Min 40 \
112 13-25  26-50 \
40 Watt 33p IMp 29p \\\
90 Watt 38ip 36ip 33p \

W) ///////////////////////////////////////////////////

Complementary pairs matched for gain at
3 amps. 11p extra per pair. Please state NPN
or PNP on order.

LM380 Audio I.C. as featured in Practical
Wireless Dec. issue, complete with application

data £1 10p.

INTEGRATED CIRCUITS
We stock a large range of 1.Cs at very com-
petitive prices (from 11p each). These are all
Iislted in our FREE Catalogue, see coupon
below.

METRICATION CHARTS now available '~ \ \

This fantastically detailed conversion calcula-
tor carries thousands of classified references
between metric and British (and U.S.A.) |
measurements of length, area, volume, liquid
measure, weights etc.
Pocket Size 15p

Wall Chart 18p

LOW COST DUEL N LINE |.C. SOCKETS
14 pin type at 164p each | Now new low profile
16 pin type at 18p each [ type

BOOKS
We have a large selection of Reference and
Technical Books in stock. Details are in our
latest Catalogue. Send for it TODAY. using
the coupon below. N.B. Books are void of

—_—
\\\\:

Send for lists of publications

N T /
Our famous P1Pak Y
7

=
\\\\

is still leading in value

\ANN\

Fult ot Short Lead Semiconductors & Electronic /,//'
/ Components, approx. 170 e guarantee at ¥/
least 30 really high quality factory marked §/ 7/
Transistors PNP & NPN, and a host of Diodes §/////,
& Rectiflers mounted on Printed Circuit Panels. /,/

% Identification Chart- supplied to give some

information on the Transistors.
559 7
=

1ip P & P on this Pak.
Please ask for Pak P.1.only /
e "'
Nlease send me the FREE Bi-Pre-Pak Calalogue 7
7
Z ;

~ 2 NAME !
.
ADDRESS 7

NN

ALL PRICES INCLUDE 10% VAT

MINIMUM ORDER 50p. CASH WITH ORDER l
PLEASE. Add 11p post and packing per order '.
OVERSEAS ADD EXTRA FOR POSTAGE

BUY THESE GOODS WITH ACCESS
==

Dept,0..222-224 WEST ROAD, wzsrcpl-'f ON-SEA, Esssx
TELEPHONE : SOUTHEND (0702) 46344
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OTLIN

Have you ever wondered what
is going on behind the scenes as
you stand and wait for your train
as accident, industrial dispute or
weather strike at services. The
worst part often seems to be that
no-one knows what is happening.
When will a train materialise and,
when it does, what platform will
it be on? The fact that the only
visible means of communication
for some station staff is one of
those  mahogany-cased tele-
phones of yesteryear hardly in-
spires confidence.

The problem is, of course, that
any industry where safety is so
vital has to be very sure indeed
of the reliability of equipment and
systems before adopting them for
general use. There have been
changes — recently the more
observant will have spotted the
UHF pocket radiotelephones in
use by senior platform staff of
some regions of British Rail.

Those of you who brave the
melée of London Bridge each day
may well have wondered what the
future holds, with all the new
signalling arrangements now
being installed.

In a paper presented recently
to the Institution of Railway
Engineers, it was revealed that a
mini-computer installation with
disc storage at London Bridge
will form the heart of the new
system. The track diagram in the
signal box is divided into eighteen
sections and includes CRT dis-
plays of train running and signal
aspect information.

At the associated London ter-
mini, station supervisory staft will
have visual display units (VDU'’s)
which can be switched to show
the situation on any of the
eighteen sections. Information
displayed will include the.position

of trains, whether moving or at-

platforms, identified by their
alphanumeric reporting numbers.
“Train ready to start” signals will
appear as a flashing symbol. The
station platform ''Next train" indi-
cators will also be controlled by
the computer.

Trials already carried out by
.R. have proved the feasibility of

I T

operating a computer continu-
ously all the year round in the
environment of a railway signal
box equipment room. An MTBF of
about 8000 hours has been
achieved in these trials. Addi-
tional reliability in the London
Bridge installation is provided by
a standby mini-computer, whilst
VDU's are available in the signal
box for use in the event of failure
of one of the main CRT displays.

Facilities are included for time-
table changes to be fed into the
system and activated automati-
cally on the due date. A future
addition may be for the computer
to control routing at junctions. If
that comes about, it sounds as if
the system will almost run itself !

\COWSHED COMPUTERS

Latest application of data pro-
cessing is in the running of dairy
herds. Using a micro-computer to
maintain records of feed, health
and milk yield of each cow is
claimed to double the number of
cows which can be handled
efficiently by a herdsman. The
farmer will also be provided with
data on operating costs and
income.

STRIKE A LIGHT

Talked about for quite a while,
the light-sensitive thyristor is here
at last. Announced by Motorola
at the Paris Components Show
are two ranges of device handling
250 and 400mA with PIV ratings
from 15 to 200V.

Also new from Motorola are
three Darlington power tran-
sistors with 15A current capability
and large-signal current gains of
up to 5000. Base to emitter shunt
resistors and a shunt diode be-
tween collector and emitter of the
output transistor are incorporated
—all this in a standard TO3
package!

ON THE BEAM

We hear that. scientists at the
RCA Laboratories are working on
a modulator which could put
25,000 telephone calls or 20 TV
channels on a single laser beam.

ON RECENT DEVELOPMENTS

The device requires very much
lower modulating powers . than
previously necessary and is com-
patible with ICs. Modulating volt-
ages are applied to metal fingers
which influence the passage of
light through a thin-film optical
waveguide.

OPEN SESAME!

Hitherto more or less confined
to the realms of science fiction or
detective novels, the voice-oper-
ated lock could become a practical
proposition in a couple of years
if research now under way at the
Westinghouse Laboratories in
New York is successful. i

When we speak, air is expelled
from the lungs past the vocal
chords, causing them to vibrate.
These vibrations chop the air
stream up into a string of pulses
which travel up the vocal tract to
the lips, giving the basic pitch to
the voice. On their way, the
frequency spectrum of the pulses
is modified by resonances of the
tract, chiefly in the throat, mouth
and nose, to produce the final
sound.

These resonances, which are
known as formants, are different
for each person and produce
‘'voice-print’’ patterns as distinc-

 tive as fingerprints.

Voice-identifying locks have
been produced betfore, but needed
complex filters and large com-
puters and cost up to $100 000.
By using a different filter system
and a smaller computer, Westing-
house hope to produce their lock
for under $100.

The lock could be set to
respond to several voices and the
password changed as often as
necessary. Besides security appli-
cations, the system could be used
for ‘“no-hands" operation of
machinery.

One point worries me. What
happens when you have a cold or
a sore throat, or even on the
morning after the night before?

o]

ﬁ

)
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MODIFYING

‘park’ switches of the wiper motor on some

cars, Fig. 1, the original circuit and wiring must
be modified. Figure 2 shows the modified circuit.
The basic circuit remains the same, but Tr5 drives a
relay instead of the motor directly. The relay con-
tacts effectively replace the car’s wiper switch. S1 is
thus rewired to provide the choice of variable delay
or continuous operation, with centre ‘off’.

It will be noted that in the continuous position RL1
is driven by a direct earth through S1b and Sla pro-
vides the 12V. 12V is also present on the rest of the
delay circuit but its effect is nil as Tr5 is short
circuited.

Figure 3 shows the modified wiring arrangement.
RL1 may be glued to the box lid or a larger box
(RS Comps. type 993) could be used to house all the
components including the relay. :

The circuit shown is for negative earth systems.

D UE to the series arrangement of the ‘start’ and

For positive earth, D3 must be reversed. [ ]
. o . e - *
12v’ <« Fig. 1: This switching arrangement of windscreen wipers found on

some vehicles will prevent the proper operation of the Quickwipe
circuit described in the April issue.

Fig. 2: bottom left, is the modified circuit using a relay to drive the
wipers.

s

Fig. 3: Rearrangement of the wiring to incorporate the new relay
w circuit, Unless a sealed relay Is used the relay should be enciosed in
%/,

a box with the rest of the components. The connections from the
PCH to the terminal strip remain as in the original article.

I,_ ________ -9
+12V from
ignition SW' ead =[Nt | }
7 = used. Park
7 aa| T | |
7 + O3 [ |
| o= ! !
] |
| | 2 |
{ | [
| N
|
|
|
|
IO SN RSO |
All switches in off position
- D=-delay e ] ~
™5 C—-continuous VR1 i« 2Vithiom
RL1—12V with heavy ignition SW
duty contacts a
: i
'Y
@D - ¢
7 PO
al 751 Ty 7
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ment applications where an AC coupled ampli-

fier of well defined gain and low noise charac-
teristics is required. Fixed gains of 20, 30, 40, 50 and
60dB are provided. The noise referred to the input is
0-5uV, which is low enough for most audio require-
ments.

General purpose amplifiers such as the 741 types
are limited in frequency response and have a
relatively high input noise. For example, the 741
circuit shown in Fig. 1 will have a bandwidth of
about 1kHz when the overall gain is 60dB. With the
741 the open loop frequency response is shaped so
that the closed loop is stable under all conditions,
including unity gain applications. Some amplifiers
such as the 748 and 301 have external frequency
compensation which can be tailored to suit the
application. However the improvement is only a
factor of ten, giving a bandwidth of 10kHz when the
overall gain is 60dB. Even the less readily available
amplifiers, such as the LM318, which are designed
for wide bandwidths can only give a 30kHz band-
width when the gain is 60dB.

THIS amplifier is designed for audio or measure-

CAUSE OF LIMITED BANDWIDTH

The frequency is normally limited by the band- Maximum Output 4V RMS
width of the lateral PNP transistors used for level PUtptuéRe'SiSta""e 2‘7’?0
shifting in the input stages and by the low collector nput Resistance
currents which are used so that the input bias Gain (dB) Bandwidth
currents may be reduced and an excellent DC per- 20 .= 10 Hz to 700kHz
formance obtained. For many .AC applications the 30 10 Hz to 700kHz
DC characteristics are of secondary interest. 40 . 15 Hz to 700kHz
While special low noise integrated circuits are 20 10 Hz to 700kHz
available the approach indicated here gives an im- 0 20 Hz to 400kHz
proved performance with li.ttle added complexity and Bandwidth Noise referred to input
cost. In Table 1 this technique is compared with the (5002 source)
readily available standard integrated circuits. 100Hz to 10kHz 0-31uV
100Hz to 30kHz 0-48uV
o 1+18V
TABLE 1
= * AMPLIFIER GAIN| BANDWIDTH | RELATIVE
+
SN72741 l— ) (dB) (kHD) NOISE
5 ~ ’ 741 series (internal '
Input 3 h:o1mpen§ation)d 60 1 20
9 LM318 wideban .
v 100 ofel o QU2 . amplifer 80 30 | 15.
§ LM381 low noise amp-
Gain = 60dB fifier 60 20 55
—— Bandwidth = 1kHz 301 series (external
ov compensation) 60 10 | 16
748 series (external |
.@ %///, compensation) 60 10 ‘ 20
Suggested Circuit 60 400 241
Fig. 1: Simple amplifier using the standard 741 integrated circuit. L
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Low current

Class B

I
input stage | output stage
| 7
: —0 +Vee
Inverting é |
input |
3 |
Non-inverting Tr1 Tr2
input |
l 6
© | Output
@&Tr:i Tra |
Tr7 :
Tr8
5 I
Balance O———_1ogp
5 Tre ’
l
4
: ) 5 vee’
4 od
Pin connections Balance and Compensation
for TOS version | compensation
i .
. Fig. 2: Simplified diagram for the 301 integrated circull.
’_\ L
4 Sib
~0 B +18v

>R i
3100k

D1

$——~
L/ &

Sla-b positions
1=0

Cc6

ey

1 rm 3=3QdB
L/\?V_'I g=goag
=50d
(CK &= 80dB
N
+ 8-8Vv
EPIEN:
input c1 w1000 uF c5 Output
1] 1C1 6] R1
C’—l I——* LM301A € A |“—\°
[ o-a7uF 0 47 20uF
ﬁ (o] (@) @
oS A< 2 By @
A ARA AR | $
>
R2 - cB meg
100k 0,15,:-[ 40pF 100K
4
68k S 4

c2
10pF T

A simplified diagram of the 101, 201 and 301 family
is shown in Fig. 2. The main limiting components
occur in the input stages, before Tr8. The second
stage, from the base of Tr8 onwards, has a high gain
with good bandwidth, good current capability and
short circuit protection. This section of the integrated
circuit should be retained, but the input stage should
be replaced. Fortunately the base of Tr8 is accessible
because this point was used for offset voltage

Fig. 3: Complete circult of the final arrangement of the wideband pre-amplifier.

balancing purposes. If pins 2, 3 and 5 are connected
to the most negative supply point (pin 4) then the
complete input stage is effectively disconnected.

COMPLETE CIRCUIT

The construction is straightforward, Fig. 4, but the
input stage is replaced by a single PNP transistor
Trl in a common emitter configuration which drives
the output stage via pin 1. The gain without negative
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In the finished pre-amplifier, above, the circuit board is mounted about Lin. off the case lo clear the veropins.
Fig. 4:{ below) gives the board Jayout and wiring.
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feedback is about 80dB which allows the gain with
feedback to be well defined. This is achieved by R10
and R5 to R9, to give the switched gains shown.
Capacitors C2 and C6 shape the frequency response
and ensure stability for the closed loop gains allowed
by S1.

When the unit is switched on C3 or C4 will take a
little while to charge up to the operating voltage and
the base-emitter junction of Trl will be reverse
biased for this time. Although the breakdown current

would be limited to a ‘safe’ value this action can .

increase a transistor’s noise level. Any reverse base-
emitter voltage is therefore limited to a safe value
by the conduction of D1. Under normal operating
conditions D1 is reverse biased and cannot affect
the circuit’s Qperation.

CONSTRUCTION

The construction is straightforward, Fig. 4, but the
unit must be placed in a metal box if hum pickup is
to be avoided at high gain levels. Due to the band-
width of this circuit all wiring should be keep short
and the decoupling capacitor C7 placed directly
across the pins of IC1. In critical applications the
unit should be run from batteries (inside or out-
side the box) to reduce hum and earth loop dif-
ficulties.

The oulput of the amplifier with the gain at 600B and a 100kHz square-
wave Input.

Here the gain Is stili 60dB but the input Is 1kHz squarewave.

% components list

Resistors

R1 100kQ 5% R7 100Q22%
R2 100kQ 5% R8 33Q22%
R3 27kQ 2% RO 10Q22%

R4 6-8kQ25%
RS 1-2kQ22% R11 47Q25%
R6 3300 2% R12 100kQ2 5%
All resistors are } watt

R10 10k 2%

Capacitors

C1 0-47uF poiyester C5 20uF 16V

C2 10pF ceramic C6 22pF ceramic
C3 100uF 16V C7 0-1uF ,, - disc
C4 1000uF 16V C8 40uF 25V

Semiconductors .
D1 1N914 Tr1 BCYT
IC1 LM301A, SN72301A or similar TOS verslon

Miscellaneous
S1, 2 pole 6 way wafer switch. Terminals (2).
Sockets (2). Veroboard and pins. Knob.
Case approx 5 x 4 x 3in.

When the unit is tested a single DC measurement
at the output of IC1 (pin 6) will confirm that the
circuit conditions are correct. This is a low impedance
point and it does not matter if the multimeter
requires a few milliamps to operate it. Although a
nominal 8-8V was measured on the prototype, vari-
ations of perhaps =1 volt would be normal. If an
oscilloscope is available R3 may be changed, by one
preferred value up or down, until the output limits
symmetrically.

NOISE LEVELS

The design of a low noise amplifier is complex,
depending on the source impedance, the gain and
bandwidth required and the transistor parameters.
For this application a collector current of 220pA has
been chosen for Trl; which is a good compromise
for general wideband applications. For all transistors
the noise increases at low frequencies.

If the circuit is specifically required for audio
applications, where the 400kHz bandwidth is not
necessary, the performance may be improved by
reducing Trl’s collector current. Experienced con-
structors with the necessary test equipment could
redesign the circuit for a collector current of between
50 and 100zA. |

P.W. ELECTRONIC COMPONENTS
BUYERS' GUIDE

Special supplement in the October issue giving
details of components commonly available, followed
by additional sections in succeeding issues. More
details on page 116 of the June issue.

COMPONENT SUPPLIERS

Have you sent us your catalogues or lists for use in
compiling the P.W. Buyers' Guide? Closing dates:
17th June for information; 1st July for advertisers
in the October supplement only.
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TAKE 20

DAVID ANDREWS

No. 61
PERSONAL TRF RECEIVER

A series of simple transistor projects, using not more than twenty components.

will operate first time without any messing

about with regeneration. It uses a straight-
forward parallel tuned circuit with the coil wound on
a ferrite aerial rod. This is directly coupled to the RF
amplifier/detector formed by Trl and Tr2; the
rectified carrier is suppressed by Cl and the detected
audio fed to one stage of AF amplification Tr3. The
output goes to a crystal earpiece and when the
set was operated in a notoriously bad reception
area in a valley in the South East it pulled in ALL
the major broadcasting stations, including London
Broadcasting and Capital Radio. The output level was
almost comparable with a similar circuit using a
ZN414 followed by an identical amplifier!

UNLIKE many simple radio receivers this one

+9V
—0

Tr1

Crystai

1k N
earpiece

[Tt %
-‘1\6%1! 70 turns
&4 22 swg.

territe rod
aerial

Circuit of the TRF receiver. No external aerial is required with this set.

The secret of its excellent selectivity is the very
high input impedance provided by the emitter
follower action of Trl; the loading on the tuned
circuit is minimal and maximum Q can thus be
obtained. A warning to some constructors—the
tuning is so sharp that you have to tune slowly to
prevent overshooting the station. There is a high
degree of RF amplification which obviates the need:
for regeneration. The quality is thus excellent and
there are no setting up problems.

% components list

¥
ORI IR, s
R2 kil ‘*\f wm >

~ g ‘g
VR1 2-5k linear .
VC1 108 or 180pF

PR3 3-3W 5+ > L1+ See Fig. 2
‘R4 3-3M0 ° . " T BC108
R5 * 10k Tré BCi08
C1  0-OdTuF Tr3. BC108
~ CR 0'MuF Crystal sarpisce
C3 0-22aF Ferrite Rod 3* »x §° dia.

There are only two snags. The circuit is rather
sensitive to fluorescent light interference and if
operated too close to mains cables a certain amount
of hum is induced. As a pocket portable neither of
these points should present practical problems.

Sl 7B .o
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||[:J

L1 70turns 22swg. on

3 dia ferrite rod 37iong Tr1-3

+9vV

To earpiece

ov

@D

The set may be bulit on a piece of Veroboard, with pins, as shown here

Sensitivity is so high that it is necessary to include
a volume control (we really do mean this, if you
have any local stations!). To achieve this we intro-
duce a controllable amount of negative feedback
by adjusting the effect of decoupling capacitor C3
with VRI1. Several test models have been built and
with .some high gain transistors there is a tendency
for the circuit to oscillate which is easily prevented
simply by reducing the gain by turning down VRI.
For those who can’t afford a ZN414 we assure you
that this circuit gives very comparable results.

SPARE A THOUGHT ...

O what extent do you maintain your fullest
interest in radio, electronics and allied
practical activities? Maybe you consider it

to be a winter pastime, but from evidence that we
have, summer issues of P.W. are still gobbled up
from the bookstalls at an incredible rate. What does
seem to be the case is that often you may decide to
get your copy from a different source, for example
in holiday resorts or nearer your home, whereas
previously you might have purchased from the
station bookstall on the way to your place of work.
Regular orders through newsagents can be
delivered to your door, but if it does not arrive when
expected, the newsagent is the first in the firing
line for questions. Occasionally, factors outside his
immediate control intervene and delay publication.
We cannot, unfortunately, inform all newsagents
- and readers quickly enough when this happens and
it is regretted that these occasions ever have to
occur. So please have some patience with the
newsagent. It may not always be his fault!
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T scilloscope

PART 5

X DEFLECTION AND TIMEBASE

In the first part of this series we considered the
requirements for a timebase system, namely the
generation of a linear sawtooth coincident with the
recurrence of the signal under observation. There
are two basic modes of timebase operation, sync or
trigger. We shall consider sync timebases first.

The synchronised timebase is a free-running
generator of sawtooths; when one cycle is complete
the next one starts with no time gap. A portion of
the Y signal, derived from the Y amplifier by a
cathode follower, is fed to a ‘“sensitive” part of the
circuit and this keeps the timebase in step with the
Y signal. Fig. 1 shows how a sine wave is traced on
the screen in this manner. However, the timebase is
unable to cope with the requirement of a scan of
duration less than one period of the waveform being
examined.

A AN
vvvv@

Fig. 1: Generation of a sine wave on a CRT screen

The sawtooth can be generated in a number of ways,
all involving charging a capacitor linearly and pro-
ducing the scan, then discharging it, producing the
flyback. The flyback trace interferes with the main
trace and so a means of cutting off the trace during
flyback has to be found. If the capacitor charges up in
a positive manner and is then discharged through a
resistor, this resistor will have a positive pulse across
it during flyback. If this pulse is capacitively fed to
the CRT cathode the trace will blank out during
retrace, as required.

CONTROLS

The controls on a sync timebase are frequency,
sync and, sometimes, width. The sync control selects
the amount of Y signal used to sync the timebase. If
too little is applied the trace will not lock and if too
much is applied the trace will “fold up”. The width
control is adjusted for a satisfactory image width on
the screen.
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The timebase facilities on a dual timebase oscilloscope

The output from the timebase is applied to an X
amplifier which may have to produce 100 or 200V
deflection. The bandwidth required is only a couple
of MHz and small scopes may use a simple single
valve output. Usually push-pull or balanced output is
used and the sawtooth can be applied to one valve
and again (as in the Y system) a calibrated shift
control can be used to drive the other grid. Fig. 2
shows the X amplifier used in the EMI WM16 scope.
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Fig. 2: Circuit of the X amplifier in the EMI WM16 oscllioscope

TYPICAL X AMPLIFIER

The two valves can be seen to form a simple phase
splitter. The coils and TC1 peak the HF response. The
5k variable pot between the cathodes is in fact a
switched series of preset resistors giving calibrated
X expansion. Resistor R in the cathode is in fact a
constant-current valve. The operating point of the
valve can be adjusted to vary the X plate potentials
and these are adjusted to be equal to the potential of
the Y plates with the spot central, to minimise spot
distortion. The balance control is set so that the
cathodes of the two valves are at the same potential
when the spot is central (i.e. varying the 6k{) between
cathodes has no effect on the spot when central).

TRIGGERED TIMEBASES

Most timebases in use are of the triggered variety
permitting much greater flexibility than the sync
timebase. In this mode of operation a sweep length
control selects the duration of the sweep, the sweep
beginning when the timebase generator receives a
pulse from the trigger amplifier.

Fig. 3 shows the general requirement for a trigger
amplifier. The Y signal is sampled from the Y amp-
lifier by a cathode follower. The signal is amplified

HT
Trigger
polarity
©
Yinput | ppase Com
o parator p——————————j-
sphtter Trigger pulse
to timebase

Fig. 3: Basic arrangements for a trigger amplifier
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and “phase split”. A ‘“trig polarity” switch selects
one or the other of the phase splitter outputs which
is applied to a comparator and compared with a DC
level set by the ‘“set trig level” control. The com-
parator produces a pulse when the comparator input
bears a certain relation to this DC voltage selected on
the “set trig level” control. This pulse is taken to the
timebase to initiate the scan process. The pulse will
occur once per input cycle at the same level as shown
in Fig. 4. '
The trigger pulse “flips” a bistable which starts
the capacitor charging process. The multivibrator will
now accept no further trig pulses until it returns to
its former state. The capacitor selected by the range
switch is charged by a constant-current valve, the-
value of the current being set by variable resistors
also selected by the range switch, these being the
sweep calibration presets. The ramp produced by the
charging of the capacitor is amplified by a cathode
follower and fed to the X amplifier and also to a
comparator. When the level of the ramp passes a
certain level the comparator produces a pulse which
initiates the discharge of the capacitor. The bistable
is also triggered into its original state, but is only
allowed to return at a rate comparable with 2% of
the sweep length, allowing complete recovery of the
circuits before trigger pulses are again accepted.

[\ [

ouse LA A A

Y signal

Fig. 4: Relationship between Y signal and trigger pulse
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A trigger sensitivity control, “set trigger” or “stab”
allows for variation of sensitivity of the bistable and
when the control is fully clockwise it is usual for the
bistable to “free run” with the sawtooth giving a con-
tinuous output. Any signal applied to the grid of the
bistable will synchronise the timebase, rather than
trigger it, and a position of the trig polarity switch
usually allows for the Y signal to be fed to the grid
of the bistable, rather than the normal pulse.

The bistable is also used to provide bright-up for
the tube. Sync timebases require only flyback blank-
ing but as a triggered timebase may be “waiting” for
a trigger pulse the tube is normally cut off and is
brightened up by a bright-up pulse occurring during
the scan. Fig. 5 shows the sequence of events as a
time graph. Note that the bistable takes slightly
longer than does the ramp to revert to its initial
state. The waiting time is also clearly seen.

Trigger A A
pulse |

|

|
Bistable \

/l\ /
Ramp 4
l Waiting
)\ time

Comparator

Fig. 5: Waveforms at different points in the triggered timebase

In use there are only about five controls. The
sweep length control is set to the required sweep
period (it can of course be much shorter than the
period of the signal being viewed). There is usually
a trigger polarity switch and a mode switch. This
allows for triggering from very low frequencies, or
very high frequencies or automatically. Oscilloscopes
for TV use also have TV frame and line positions in
which a sync separator is switched into the circuit.
The trig level and stability controls have already
been mentioned and operation of the timebase is
very straightforward. Automatic triggering is used
on simple waveforms as there is no need to set the
trig level control. Operation is thus simplified.

The mode switch is set to that which seems most
suitable and the “stab” or “sensitivity” or ‘set
trigger” control is set fully clockwise and the time-
base should then free run, Backing off the “stab”
control and rotating the “trig level” control should
give a point at which a rock steady image is
obtained. The sweep length control can then be
switched to any range without any other adjustments
being necessary.

DUAL TRACE PROBLEMS

When triggering from a dual trace display (pro-
duced electronically) in the “ALT” mode it is possible
to lock to one trace or the other, but not both unless
they are overlapping. This can be overcome by very
careful adjustment but the best way is to apply
external trigger pulses from one of the signals if
the loading of the trig input is not too great. Other-

The two outputs of a double pulse generator shown correctly on “ALT"
with external trigger. It can be seen that the lower trace dropping to
logic ‘0" triggers the upper trace to logic ‘1'. . .

The same pulse generator output on ‘ALT' but with internal trigger.
The two traces both lock on the positive going edge and the time
relationship is meaningless

The same pulse generator displayed on 'CHOP' with internal trigger.

The ‘trig level' control is set so that the timebase triggers from one

signal only. The timing relationship is correctly displayed. Unfortun-

ately the sweep speed is such that switching transients upset the trace
considerably

wise it will be necessary to allow some overlap and
adjust the trig level control to trigger off the over-
lapping portion. Similar difficulties arise in the “chop”
mode because the scope tends to lock to the beam
switching waveform. Once again external triggering
may be needed. ) i

TIMEBASE OPERATION

Most oscilloscopes provide an external X input but
it must be remembered that the bandwidth is only a
few MHz except in XY oscilloscopes where the X
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The timebase section of a /aboratory oscilloscope. On the top left is

the main timebase generator. The X amplifier is at the top centre and

the EHT unit at top right. The lower chassis is the delay timebase and
power supply regulators

and Y amplifiers are identical. Several oscilloscopes
are provided with two timebases, one being the
normal one, the second being a delay timebase. The
second timebase can be identical with the main
timebase or very much simpler, as in the Cossor 2000.
The purpose of the delay timebase is, as its name
implies, to delay the main timebase. It is triggered
from the signal and starts its sweep. At a certain
point the main timebase triggers from the sweep
and scans the CRT. The operation of the delay time-
base is shown in Fig. 6. The time of the delay is
adjusted by selecting the point at which the delay
trig pick-off produces a pulse.

In order to gain some idea as to the operating
point of the main sweep most scopes arrange for the

Signal I—l

1 Displayed

Trigger )l\
|
|
|
|
|
|
!

pulse

Delay

sweep B delay

|

|

|

|

1

|
Delay trigger A
pick off 5 I

Normal
sweep

Fig. 6: Sequence of operations in a defay timebase
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delay timebase to scan the tube. Thus the triggering
can be seen to be correct. No bright-up pulse (or
only a small one) is produced by the delay timebase
so the trace will brighten up when the main timebase
runs. It is essential to ensure that the main timebase
is switched to external trig and that no trig is applied
so that it will only trigger off the delay pulse. As the
delay pick-off control is turned the bright patch can
be seen to move along the trace. When it is at the
correct point the scope is switched to “main sweep
delayed” and the small portion viewed. If the trace
tends to jitter the main timebase controls can be set
to trigger from the incoming waveform, if suitable’
trigger points exist. This eliminates jitter but is not
such a flexible method.

APPLICATIONS

The most obvious application of these methods is
in the viewing of the test pulses inserted in lines 18
and 331 of a TV picture, or to extract the colour bars
from the top of the test card. The delay sweep is
locked to the field of the receiver and the main
sweep set to give about one scan per two lines
(150usec per sweep). Rotation of the delay pick-off
pot will enable the user to go through the whole
picture line by line. Oscilloscopes that have simple
delay circuits are usually arranged to function in this
manner but the trace brightness is rather poor, even
when 10 or 12kV PDA is used.

Sometimes only a single sweep of the timebase is
required, particularly when photographing traces.
Most scopes provide for this by making the gating
bistable need resetting manually to receive any more
trig pulses. The single shot trigger can be provided
by an external signal (camera shutter and battery),
internally from a transient on the signal or by a
button on the front panel. The method of operation
varies greatly from one scope to another and so it
would be pointless to outline any one method.
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8prague 20,000 MFD 55VDC

Mallory 20,000 MFD 30V (45VDC surge)
Mallory 35,000 MFD 15V (20VDC surge)
Bangamo 20.000 MFD 50V

General Electric 25,000 MFD 25VDC (40VDC surge)
£1-00

£1-30
£1-15
£1-10
£1-30

dia, tubular screw-in sections. 11ft, (6-section) whip
aerial with adaptor to fit the 7in. rod, insulaled base,
stay plate and stay assemblies, pegs, reamer, hammer,
etc. Absolutely brand new and complete ready to erect,
in canvas bag. £7-50 new £4-50 slightly used.
Carriage £1-50.

PL509 £1-20
Fully guaranteed |71 *%s
2 95p
Individually packed [5X3 @@ TRANSISTORS, DIODES etc. ALL valves
aiy p PYS0 40p X guaranteed
VALVES [0 B[l (i Y pewh s ey
PY82 85p > 12 AF 17 E 2 2N 305 GL7G 40p B4nT 80p ;2051 0;
] N ryss 40 AC 127 AF 186 BSY 954 |0C 22 N 3055 5G7C  48p|19AQ5 50p|5933 o
A1065 £1-25)ECHB1 30p|GY501 70p|py. 45p | AC 128 AFZ 12 BYZ 16 oC 25 2N 3390 6SA7  45p|19CG3 £8-00|6057  60p
ARS8 50p I?C}{Bii 45p|GZ34  85p PY500 £1-00 | AC 176 ABY 26 CRS 1/10 QC 26 2N 3391 BGSATGT 30p|19G6 £6-80| 6060 80p
ATP4  50p) ECHB84 45p|:237 £1-00, pygo0 45p (ACY 18 <1A8Y 27 CRB 1/20 0C 28 2N 3730 68C7GT 30p|19H4 2£7-00|6064 50p
B12H £3-00| ECLS0 50p KT66 2250 pyggl 45p | ACY 19 ASY 28 CRS 1/30  |OC 29 2N 3731 68G7  45p|20P3  75p(6085  70p
CY31  50p|ECL82 35p|KTR8 £2:80|Qvo3.12 ACY 20 BC 108 CRS1/40 10C 35 2N 3819 6317  50p|20P4 £1.00{6080 £2-20
DAF96 50p|ECLS3 70p MH4  75p 50p | ACY 28 BC 118 CR8 3/10 |0C 36 2N 4038 6SJ7GT 30p|25L6GT 6146 22-00
DF96  50p ECL36 40p|ML&  50p|Qvo3.10 | ACY 39 BC 119 CR8 3/20  |OC 42 2N 4058 68K7 50 80p|8020  £4.00
DK96 60p|EF36  85p|0A2  40p 21.25 | ACY 40 BC 136 CRS 8/30 |OC 44 2N 4061 6SK7C 48p|30C15 £1-00{9001  S0p
DL92 40p|EF37a OAF70 55| QQV06-40A | AD 149 BC 137 CRS3/40 (045 2N 4785 6SL7GT 45p|30C17 £1-00|9002  80p
DL96 80p|  £1:00/0B2  40p £8-00 | AD 161 BC 1484  |CRS 25/C25 [0C 70 2N 5295 6SN7GT 30C18  90p|9003  b5p
A 80p|EF40  62p| PABCBO R19  60p|AD 162 BC 172 GET 115 |0C 73 3N 128 45p|30F5 £1-00(9004  80p
mscm EFil  85p _ 40p|sC1/400 ADZ 11 BC1724  |GET 116  |0C 78 3N 154 68Q7  50p|30FL1 80p(9006  $0p
35p|EF¥0  25p|PCOT  45p £2.50 | ADZ 12 BC 2124 0C 78D 3N 159 6V6G  15p|30FL12
DY802 85p| ENE3 £110|PCCKs  40p|3c1/600 AF 114 BCY 31 oC 81 28 303 6V6GT 45p £1-05
ESSCC 70p|EFS5  5p|PCCR>  40p 2450 | AF 115 BCY 33 ac 82 404 ; s0rL14 | OB Tubes
E920C 55p| EF86  30p|PCCES 55p|gpg1  70p | AF 116 BCY 72 0C 82D 2082 85p| DGT-5
E88CCI01 | EF89  27p|PCC8Y  50p|SU41  0p | AF 117 BF 115 oC 82DM 40250 30L15 95p
£1-15 E;P‘Ql 37p|PCC189 80p|TT21 £4.20 | AF 118 BF 167 QC 83 40251 30L17 95p|DGI13-2
E180CC 85p| EF92  50p| PCFNO 40p|yag  8sp | AF 124 BF 185 0C 139 40668 30P12  95p .
E182CC EF95  85p PCF82 85piU26  85p [AF 125 BFY 51 0oC 140 30P19  95p| DG13-34
. £1-25|EF1R3  30p| PCF84 60p|U27  g0p | AF 126 BFY 52 0oC 170 30PL1  85p £12-00
EA50  25p{EVF184 31p|PCFR6 680p|ylor  75p | AK 127 BFY 90 oC 172 30PL13 MW13-35
EABCS0 EFL200 80p| PCF200 75p| UsoL  80p p £1'10 £15-00
38p|EL34  60p|PCF201 75p|UABCSO 30PL14 VCRI39A
EAg 55p| EL36  50p PCF:BOrl) 55p 40p |UL84  40p|185 30p 6BA6  25p|6F32  50p £110 £8-00
Eg ; ggp EL41 75p P(EESOM 50p  UAF42 80p [UY4l 54p|1T4 30p .—V_A.T.—é-— 6BE6 32p|6F33 £3-25 35L6GT 75p|3BP1 £4-00
EBC 3 P hLB_] 55p PQF805 90pJUBC41 80p |[UYS5 85p|1X2A  60p i I 6BGAG 70p|6H6 30p 35W4 50p|88D £0-00
EBCAl @p ELEz 589\ FCFROD 655 UBFA0 409 | VRI05/30 *|1X2B _60p Please add 107 i6a76 s5p|6J4wa 35Z4GT 70p(88J  £8-00
EBF80 40p EL84  26p P(«l'{é)08 P|UBFRS 40p 40p|2K25 £800| to all orders GBQ7A 55p £1-0 50C5  55p|88L  £9-00
LBH}g 40p| EL85  44p| PCH200 80p| UBL1  70p [VRI150/20 |3A4  50p 6BR7 £1-00|675 65p 50CD6G
]EEBI‘_‘EA 30p ELS6 38p PLLB} 80p(yBL21 70p 40p|3D6 40p 6BWS6  90p|6J5GT 45p 110 Specisl
FCgZ 38» EL80  45p| PCL82 40p|UCC85 45p |X66 50p| 354 40p|52Z3 80p|6ANS B5p|6BW7  90p|s6. D 75 20D | Yalves
hg(i,i; g D ;QL504 70p| PCL83  85p | UCF80 70p |Z800U £2-00|3V4 70p|5Z4 80p{6AQ5  45p|6C4 85p|6J6W  30p 76 80p
EC :a'l 35p E4M31 80p| PCL84  45p|UCH42 75p |Z801U £2-00|5B/254M 524GT 45p(6AQSW 85p|6C6 40p|6J7 45p| 12BH7 50p|78 55p|Cv2339
E‘cgaé 33p aaao 45p | PCL86  50p| UCHB1 40p |Z803U £5-00(6AB7 50p|6AS6  50p|{6CB6  40p|6J7G  40p| 1208  45p(80 60p £
ECORS ggp Eﬁ“ agp PCL8O5 80p | UCLAS  35p £1-85|5B/255M  |6AC7  50p|6AT6  45p|6CH6 £1-40 6K6GT 12E1 £3-00|723A/B JPY7D
s B EY87 70p| PFL200 70p | UCLB3 85p (Z900T £320|6AH6  80p(6AUS 30p|6CL6  65p 2K5 £1-00 7-50 243-00
e op Eyﬁ} 40p| PL36  60p|UK4l 85p £1-20|5R4GY 80p|6AK5 40p|6AX4GT 6D8 40p | 6K7 45p| 12K7GT 803  £5-50{K301 £7-00
Boces 80p kYNl 40p L3S 85p\UKS0  35p|1a3  45p|5U4G 40p|6AKS 88p 75p|6EAS . 70p|6K7G  30p p|805 £12:00| K305 £11-00
Ecciaokes i 86 p PLSL  50p UFS5  40p |1L4 20p|5V4G  50p|6AL3 25p 6AX5GT  |6F7  £1-00{6K8GT 50p| 12K8GT 807 80p | K308 £14-50
Eecisg 8sp F;m 40p PL82  45p|UF8y  40p [IR5  40p|5Y3GT 45p|SAL5W 50p 80p 6F5G  50p|6K25  75p p|813  £5-50| K337 £14-50
K80 35p| E240  50p| PL83  45p|UL41  60p |S14 30pl5Y4G  40pl6AME 37p 6B7 60pl6F23  90p 6L6 £1-50| 12Q7GT 40p|866A £1-10/ KRN2A
ECF82 35p|EZ41  75p|PL84  40p 128A7GT  |931A £580 26-00
ECF801 60p  EZ80  28p|PL504 75p MNIMUM POSTAL ORDER £1, PERSONAL CALLERS WELCOME. 50p|954 50p| V246A/1K
ECH42 75p|EZ81  27pIPL508 £1-08] MANY OTHERS IN STOCK include Cathode Ray Tuber and Special Valves. U.K. 129C7  50p|955 40p
Postage Up to £2 12p, £2-28 17p . Over £3 poat tree. C.0.D. 25p extra. 12837  45p|956 30p|3J/92/E
2
HIGH CAPACITY CONDENSERS 26/41FT. AERIALS each consisting of ten 3ft., #in' b R 0] asa 2000

Colomor (Electronics) Ltd.

170 GOLDHAWK ROAD, LONDON W12,
RADE: 743 08908

Open 9-12.30, 1.30-5.30 p.m, Thurlday 9-1 p.m.

RETAIL: 743 4946
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POST AND
plus 22p 722t NG

| |
i
The price of 77p applies only to catalogues purchased a
by customers in the U.K. and to BFPO addresses. -

POST THIS GOUPON

with cheque or P.O. for T7p.

750 Pii!].“5 i 1 c

5 ‘Ier.lmllW
6 13 nts clea

Iumd and ind

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

The Catalogue
you MUST
have!
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HOME RADIO (Components) LTD. Regd. No. 912966 London
Dept. PW, 234-240 London Road, Mitcham CR4 3HD
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iw & iw

B N FIL Unit'A’ Rs, Cs, S/C'S £2-10
cARBON FiLm Unit ‘B’ Rs, Cs, S/C's £4-87
Manufactured by AEL Multi-System Decoder Extra Rs, Cs, Pots, Sw £5-51
to DEF 5112A Power Supply Rs, Cs, S/C's, T/former £3-17
E24 Seri PCBS (Set of 5) Fibreglass, drilled, tinned £2-60
W 5% 42;'?:1”‘ Send S.A.E. gr International Reply Coupon for Free List of
o other kits & PCBS for PW & PE projects, Individual component

A7 06 L2 0 e nem U075 09 10 prices, and with all other enquiries.
As Appolnted Distributors we welcome trade enquiries U.K. Orders add 15p P&P and 10% V.A.T. to total (incl. V.A.T.)
Write or phone Trade Dept. W Overseas Orders P&P will be charged at cost (weights in list)
ERITH 30737 Mail Order only Write to Dept PW7

PHONOSONICS, 25 KENTISH ROAD, BELVEDERE, KENT, DA17 5BW

NEW from A.S.P.

also available } watt at 70° C Carbon
film resistors E 12 range 10{} 2-1 M O
5% tol above 470 K{} 10% tol at

97p per 100.

CASED AUTO TRANSFORMERS | SAFETY ISOLATING 50 Volts 60 Volts

240 Volt Malns to 115 Volts, smart steel | pyy 190/940V. Sec. 120/240V. Centre Tap | Prim. 200-2407. Prim, 200

. : 240V,
e e A% el e | with Beren., Bec. 10, 25, 33, 40, BOV. Sec. B4, 30, 40,48, 60V.
Ampa Ref. Price Post Amps
No. £ £

ac]
°
&
-

trpe socket up to 500VA, above 500VA | VA b Price
cable entry. (watts) b Cased Open

VA (Watts) Price £3-74
200 ., 2550 F
500 .. £9-50
1000 . £215-92
2000 ,, 22970
20V A version

uncoated, no fuse £2-52

0-5 102 211 030
103 808 0-38
104 429 0-42
108 877 052
108 748 052
107 11.00 0-87
118 1419 0-97

POWER UNIT Type A125 w0
Bupp]vlng 6 or 9 VoIt DC ’

LR 12 & 24 Volts Prim. 200 240v. MINIATURE AND EQUIPMENT

In moulded case forming
& 2 pin 5 A maina plug. Amps b Price Prim, 240Vv with screqn.

y f [} 12v 24V No. 2 olts Milliamps Ref.
2 metre output lead with p

4-way multiping giving 2-1 8ec. 1 Bec. 2 Sec. 1 8ec. 2 No.
and 2:5 mm sockets and 3-0-3 200 = 238
26 mm plugs. 0-6 500

00
Price £2-25. Port 10p. (:3 o0 1000

@
[SEp

Heoo00D
Odhagaw .o
SS3avew®d

= XS

bt

PP
& e
~
=
&
8

DO 80D e gy KD e

330
ELECTRONIC MAINS TIMER

03

0-5

1

2

4

]

8

10

A reliable unit. 12
tdeal (or tlining 18
Bathroom/Toilet 20
Ventilators 30
Stalrway/ 40
Cioakroom L) 00 214
Lighting ete. 0-20 - NO BCB.EEN 1116
Gives up to 30 20 12-0-12-20 ~ 700 (D/C) 1@ 221

mins delay before 0-15-20 0-15-20
awitching off. 30 Volts 0-15-27 0-15-27 500

Delay 1-30 mins. Prim. 200-240V. Sec. 12, 15, 20, 24, sov. | O-16-27 0-15-27 1000 1000
adjustable.
Max Load 400VA or 1000 watts reajstive.

No, £ £
Ivory Case 3§ x 8§ x 27, Fittin . v g §
inatructions included. ¥ i 158 i PLASTIC CASED SILICON BRIDGE RECTIFIERS
Trade Price £5-80, Post 20p. 3 D - One Amp Two Amp Four Amp Bix Amp
-98

- - SOPLY.2%% SOPLV.3p 100PLV.85 50 P.LV.ffe
100 P.I.V. 25p 100 P.I'V.40p 200 PIV.69p 100 P.L'V. 709

MAINS KEYNECTOR f 52 1200 PLV.28p 200 PLV.45p 400 P.LV.85p 200 P.LV.80p

The safe, quick, éou- ; 82 | 600 P.L.V.30p 400 P.LV.50p 600 P.LV 76p 400 P.LV.90p

nector for electrical v i} "

L o ety - ADD 10p P & P PER ORDER

rating, ftused, wlil

TN Colios e , AUTO "“"“0""5"5 (Open) QUALITY INSTRUMENT CASE

quickly and VA (Watts) Ret Price
nafely to No. 8trongly moulded in High Gloss Grey Plastle (Flame
the mains, Tapped st 118, 220, 240 Volts Retardant ABS).
ideal ~for 13 n:” Two Interlocking halves secured
testing, dem- 84 22-68 80p byl boll
onstrating, Tapped at 115, 200. 220. 240 Volts Y four cornar bolts (supplied).
wllndov" dis- 4 £3-29 89p Interior 8ize: 637 x 6} x 2}".
Plays, etc. o i
Warning Light, Interlocked to prevent - Wall Thickness: §*
connecting when live. 3 g .
Trade Price: £2-85. Post 25p. B4 A elsEclLijozs

Price: 81-50. Post 16p.

SO ammmD
SIBRIAIREIISRR

]

150
500

85
5
»

mﬁm-éixéu’orbuwggzgggs -

D 09 08 1 00 I 1D bt b b bt O £O P Bt ot ot ot
EDORASAIS RO S

PANEL METERS 2" & 4"
;ﬁ"m‘;"ﬁx:::um,;‘:::ﬂi?" [PLEASE ADD 10% FOR V.A.T.|

T
260 ohms
170 ohma

Face ize' 90 % 48 % dgmm ) A s P LTD BYRE HOUSE, SIMMONDS ROAD, WINCHEAP,
0 X o (i 1) ode N o o CANTERBURY, KENT. Tel: Canterbury (0227) 52436

PRICE: 2" 2296 4" £3-95 + POST 10p
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_ CALIBRATION

Calibration of a timebase is relatively easy pro-
viding a good marker generator is available. How-
ever for those who have not got a high accuracy
generator a few useful time periods are listed below.

TV frame period 20ms
Main period -20ms
Line period (405) 98- 8us
Line period (625) 64us
Radio 2 (1500m/200kHz) Sus

The gain of the output stage is set so that rotation
»f the rcalibration shift moves the spot the required
distance. The sweep speeds are then set using a
calibrated pulse generator and the sweep speed
adjusted so that a rotation of the calibrated shift
moves the correct number of markers past a point on
the graticule. Calibration is easily achieved to 5%
and better is possible. It is perhaps interesting to
note that the timebase velocity is given in time/cm,
not cm/sec as would be expected. It seems to mean
more the first way, which, perhaps, is why it has been
retained for so long. At high sweep speeds non-
linearity of the trace becomes evident due to band-
width limitations and often capacitors are provided
to linearise the faster ranges, using a high frequency
sine wave as the display. General non-linearity of the
output stage does not affect calibration of the cali-
brated shift, but non-linearity arising from bandwidth
limitations does cause accuracy to suffer.

To be continued

TELEVISION
PRAG%'IGAL

WIRELESS
DOUBLE SCOOP

YOU CAN RUN YOUR OWN “WORLD-
CUP" SOCCER OR "OPEN TENNIS"
CHAMPIONSHIPS.

BUILD THE

TV FOOTBAWGAME

Suitable for colour or monochrome television
sets.

Simulate the green football pitch, red and blue
players, pink touch-line. See the ball kicked
hard or soft across the pitch. Move your
players to any position on the screen. Simple
to operate joystick control.

This project will appear in TELEVISION only,
starting in the July issue. Not to be confused
with TELE-TENNIS, another TV game project
appearing in PRACTICAL WIRELESS.
|deal for fund raising events.

w TEGHNIGROSS
UZTIENO 5

vt 7

[ 4

¢ *° Across !

v

3 Permanent method for a good set! (5, 4)

8 Lamp worked round open terminal? (4)

9 Opponent of current circuits? (8)

10 Not conscious of such signals? (6)

12 Shortage of a dial system? (3)

15 Reduces the volume of gale-warnings? (5)

16 Drama Marconi's Mum got into? (4)

17 Gives some sort of reception! (5)

19 Swearing about a hot switch? (4)

20 Winners run through such recordings? (5)

21 Member needled over the gramophone? (3)

25 Sound on ears inwardly disconnected! (6)

26 They're driven from the TV chairs! (3, 5)

27 & 1 Down Currently going through with impure
stuff? (4, 9)

28 Handy army alternative to radio (9)

DOWN
1 See 27 Across
2 A bouncer needed for TV reception? (9)
4 Sir, a twist to correct distorted melodies! (4)
5 Where to find a radio part on the map? (5)
6 Buzzer used to jam? (4)
7 Old sound transmitter with strings? (4)
11 Metal dish for a separator network? (4)
12 Waste amps with non-electric radio involved? (5)
13 They're designed for individual listeners (9)
14 Press television to cover these? (4, 5)
18 Knock-out in wireless tuning! (4)
22 Range of arc he got into a transformer (5)
23 Appendage of sound equipment (4)
24 Broken bit of a signal from the continent (4)
25 Final receiver of what the employer makes (4)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH

www americanradiohictorv com
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Here's a useful

for most existing flush-mounted

wall switches and takes only a

minute or two to fix.

There is a hole in the flange at
the base of the control knob. This
acts as a pointer so that when the
“light level' switch function is
required, this is rotated until the hole
uncovers the ‘'magic eye".

This very versatile unit has a
myriad of uses, the first one coming
to mind being that of house security.
With a Secureye, you can be away
on holiday for a fortnight but because
your house lights are automatically
switched on and off, would-be burg-
lars would think twice before '"doing a
job".

Price is £5-60 plus VAT. Rendar
Instruments Ltd., Victoria Road, Bur-
gess Hill, Sussex.

little device—it's
a light dimmer (up to 500W) and a
photo-electrically operated switch.
In addition it serves as a normal
on/off switch when required.

It is an immediate replacement®

“coliniches

STORAGEBOX

I'm afraid I'm one of those con-
structors who keeps all his compo-
nents in odd tins, jars and plastic
aerosol can lids and gets in a muddle
whenever he wants to find a 56k
resistor in a hurry.

Well Protocraft Products Ltd.,
seem to have come up with the
answer to my problem, for they have
introduced a neat 4-drawer storage
cabinet. Overall size is 14§ x 113 x
9ins. lt's made from plywood and
has a satin-white exterior. Drawer
fronts are solid beech.

Also available is a matching cup-
board and an open unit. They can
all be interlocked to form a stacked
group arrangement.

The firm supply plastic divider
trays and 35mm photographic slide
racks taking 180 slides per drawer.

® These are extras and prices may be

obtained from Protocraft.

£12:65 for the

Rec. prices are:
drawer unit (illustrated) £8-23 for the
cupboard and £5-87 for the open unit.

Further gen. from Protocraft Pro-
ducts Ltd., 3 Blatchford Road, Horsham,
Sussex, RH135QR.

o

3

P.C. TRANSFERS

Acid resistant transfers for direct
application to P.C. Board. This is a
new approach to printed circuit
board manufacture, giving a pro-
fessional finish with all drilling posi-
tions automatically marked.

The system is simple, briefly it
consists of 10 sheets of self adhesive
acid resistant transfers made in
required shapes—i.e. edge connec-
tors, lines, pads, dual in line I.C's,

254

8-10-12. T.0.5 Cans, 3-4 lead tran-
sistors, etc, etc, which only require
pressing into the required positions
on the p.c. board before etching.
The complete system including
post and VAT £2-00. Individual
sheets 22p. Sample sheet 22p. Cop-
per laminate (boards) size 6 x 4%in.
6 sheets 50p.
E. R. Nicholls, 46 Lowfield Road,
Stockport, Cheshire.

www americanradiohistorvy com

SINCLAIR "SCIENTIFIC"

Sinclair, announce that they are
marketing a 12-function, scientific
pocket calculator at a recommended
retail price of £49 plus VAT. The
“Sinclair Scientific” is identical in
size to the ‘'Cambridge” model
(reviewed Nov. 1973)—measuring only
4% x 2 x $ins. deep and weighing just
3} ozs.

It features an ‘upper’ and ‘lower’
case operation allowing all 12 func-
tions to be obtained using only four
function keys.

Apart from the basic four (+— x =)
operator keys the ‘“Scientific” in-
corporates the following additional
functions: logarithms to base 10,
antilogarithms, sine, cosine, tangent,
arcSine, arcCosine and arcTangent.
These enable rapid squaring, doub-
ling and x” including square and
other roots. Post fixed operators
give full flow calculation facility on
all functions.

Entry and result are in scientific
notation with a signed 5 digit man-
tissa and a signed 2 digit exponent
giving the “Scientific* a capacity for
very large or very small numbers
from 109 to 10,

Sinclair has managed to pack
these features into a tiny chip less
than !/s in. square. This results
from the use of a new set of al-
gorithms for the transcendental
functions devised by Clive Sinclair,
managing director, and by special
programming techniques used by
Dr. Nigel Searle who is also a director
of the company.

The calculator is powered by four
standard Mallory batteries giving
around 20 hours of continuous use.
Guarantee is one year. —Sinclair
Radionics Limited, London Road,
St. Ives Huntingdonshire PE17 4HdJ.
Telephone St Ives (04806) 4311

Wi S20E A
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MAPLIN ELECTRONIC SUPPLIES

¥ SAME
DAY
SERSVICE

Model 120

PROJECTS DESERVE A

Li\l{(.h
S\L\LL

Centurion

PROFESSIONAL QUALITY

MENT CASE—4

Model 120 all aluminium two part

construction. Top and
hamier fihish, front,
base: white. Others:

three part construction.

Top, base, sides and

rear panel, blue haniner.

able aluminium frout panel flnished in white

Dimeasious in inches.

Model w
120 8
220 8
221 8
320

SIMPLE ADJUSTMENT. s Relative tuning NEVER o 110 4 y 0
DRIFTS | External control allows instant tune-up | s c1 o4 25p | BEIOX op | 000 7
INSTRU- f i1 ) ACl28 20p | BrYsl 22p | 0491 8p
© other musicians. v Outputs will directly drive most | "y 176 17p . IN914 4p
MODELS vpes of dividers including the SAJI0. 4 And each | A ppq0 a7p | MPFI02 36 | 1xiris 4p
wtput can also be used ay a direct tone source. ¢ Vari- \D161/2 72p 0C44 20p 184001 8p
able DEPTH AND RATE tremulant optional extra. | pejo7 10p 0C71 20p IN4002 84p
sides, biur # Cold-plated plug-in edge connexion. > Complete | geio8 10p ] 28p | 1N4003 7
rear atd tibre glass board (including tremnlant if required) ONLY | gejgu 13p 24p 1;\;4004 7
mild  ateel 37in. x 4:8in. Y Very low power consumption. BC147 10p { 25p 1N 4005 8p
detachable % EXTREMELY ECONOMICAL Y% HR.a.e. pleare | BCl148 10p 45p 1N 4006 8ip
Detach- PRICE. % Ready built, tested for tull technical | BC149 12p 33p 1N4007 9p
and tully guaranteeil. details. BC1GR 13p P! D WO00s 380p
DMO2T (with tremmulant) ONLY BC169C 12p | - 10p W04 33p

Model 320 £14-25. Trade enquiries BC182L 10p 2\1 2926Y 10p | 741C 8-pin

" D Price DMO?2 (without tremulant) £12:25. welcome. BC‘EOJ 14p aN3053 18p D.L.L. 36p
2 & 2959 | BAJ110  7-stage frequency divider in one 14 pin DIL Bg»’?*’lc }gp 12‘("253 ggp AIC 14 -pin ;
6 34 £3-42 | backage. Sine or square wave input allows operation gDi;‘) 54|7 f( ‘ilg 79 DIL S o P
6 6 £3.71 [ from almost any type of master oscillator inciuding the BDI1A/2 £1_28 B?{']'W 18; Spin oCe) s20p
£7-82 DMO2 {when 97 notes are availuble). Square wave BD135 36p BYlé-l 58p 14-pin 15p

Chassis for mudel 320 £2 14 extra.

Please send s.a.e.

for free illustrated leaflet.

MES aunounce the very

circu:try.
THE DMO2

% L5 frequencies trom C8 to C9.

of & few components.

ORGAN BUILDERS

latest development in organ

13 Master Frequencies on ONE tiny circuit board.

LOQOK AT THESE AMAZING ADVANTAGES
% Each freijuency
{igitally derived from a SINGLE b.f. master osciilator.
% Initial tuning for the WHOLE Olll.A\ ONE

outputs may be modified to saw-tooth by the addition
8AJ110: 22-83 each OR special
price for pack of 12: £25-00. S.a.e. please for data sheet.

MAPLIN: Projected site of London’s third airport.

TRANSISTORS, DIODES & IC’s.

See our catalogue for our full range of transistors. 74 series
1.C.’s bridges etc.

CAPACITORS

Sub-niiniature

Axtial lead electrolytic v
Mfd V Price Mfd V Price

1 63 6p 68 636p

1563 B8p A8 16 6p

2263 8p 68 63 10p

3363 6p 100 4 6p Mid V Price
4763 6p 100 10 6p 470 63 6p
6840 6p 100 256 6p 470 10 10p
6863 6p 100 40 8p 470 25 12p

63 22p

1UM

GATHERUM

PP3, 6 ete.

hattery clip dual min. op

PP1, 9 etc. battery clip separate per pair  8p

Prir crocodile clips 1 rd
sleeve.

Bolder Multicore 22swg

ed, | black insulateld
10p

10 metres 20p

Silicone grease in special dispenser 20ml. 43p

Red neon 240V panel mounting 25p

Lacing Cord S8trong
25m.

rayon cored PVC
5lp

Panel tuse holders 20min 20p; 14" 35p

Transformers

LT700 min. output transformer Pri. 1-‘21;0()
i

Sec, 5 Q2 200mW

Sub-min. Mains Transformer

6-0-6V 100mA
12-0-12V 50mA

85p
95p

Size:Both approx. 30 x 27 x 25nuu.

Min. Mains Transformer (8ize: 46 x 31 X

38mm) 0-12V 250mA, 0-12V 250mA

£186

Mains transformer MT3AT

Pri. 200-220-240V, Bec.

12-15-20-24-30V 2A
£3-31

Mains Transformer MT206AT

Pri. 200-220-240V,
0-15-20V 1A

Sec. 0-16-20V 1A,
£3-98

Also in stock: Wide range of brass and nylon

nuts, bolts and washera

+ solder tags.

shakeproof washers etc.

PLUGS AND SOCKETS

) { )  Youll be IMPRESSED
DIN PLUGS MAINS kS8 8 way chassis Std. 1" stereo plug | with our POST FREE
2 pin {1 flat) 8p P360 3 pin 1'5A socket 682p Plastic 18p % ordering system, EX-
3 pin 9p chassis plug with Screened 30p CITED by our BIG
4 “pin, 5 pin A line  socket. Per puong Open mono socket [ VALUE discount youch-
(180°), 5 pin .B pair o Tasti 5 47 10p; Moulded ers, STAGGERED by our
(240°), 6 pin 10p SA 2190 3 pin 5A MERD USLIC P mono socket 3”7 with | \ UNBEATABLE sapecd of

Plug screened  12p o

Sk plug 20D () iy socket  dp

8.\ 1862 Line socket

DIN Sockets for above 23p

2 pin 8p JACK

3 pin, 4 pin, 5 pin  McMURDO Std. 1* wono plug 3
A (180°, 5 pin B RP8 8 way chassis Plastic 13p 9p;
(240°), 7p. 6 pin 8¢ plog 47p Screened 21p

14p; Moulded «terev

with 3 et
break contacts 18p; I ‘ ‘ for our
S, plug plastic

socket 17

open socket 8p.

WE KNOW YOU NEED
IT!
The MES 1974 Catalogue
in STACKED with duzens
of tempting new lines.
BRIMMING OVER with
clear  illustrations
and detailed data.
WE'RE WAITING
TO RUSH YOU
A COPY.

bregk  gcontacls wervice, Take the firgt
utep towards real service
NOW! S8end ONLY 25p
beautifully
produced catalogue and
leave the rest to us!

ke y‘ﬁnt

screened  15p;

POTENTIOMETERS

Retary miniature carbon track }” spindle
Single gang Lin ot Log

5k, 10k, 25k, 50k, 100k, 250k,

500k, IM, UM (and 1k Lin) 14p

%

Dual gang

sy D Single gang with DI switch
.ereo) withoul

250V 2A Log or Liu 5k to

switch Log or Lin YM as above 29p
5k to 2M as
above 44p. ]

= PRESETS

Sub-miniature 0-1W

Vert or Horiz

100. 230, 500, lk,

25k, bk, 10k, 25k, A
50Kk, 100k, 250k, ‘
500k, M 8p

RESISTORS

1M; 109% 1-2M to 10M EI12 1p

Carbon Film i{W 5% 1Q to

1Q to 10Q; 109% 1-2M to 10M E12 1p
11Q 1

10Q

Carbon Film §W 59,
Carbon Fiim §W §9%
Carbon Film 1W 59,

0 910k B2 & B24 1p
to 10M E12 3ip

Metal Oxide §W €% 10Q to 1M E12 & E24 4p
Wirewound 2}jW 10% 0-220hms to 0-47chms Bi2 12p
Wirewound 2fW 5% lohm to 270ohins E12 12p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and deca-les
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades

CA3046° LINEARS —~—-89p

LH0012C. TOYY (TO5), FET i/p Op Amp'“}A!Q 25p
L.M301A. 8-pin DIL, Op Aiup ~ 5op
MC1303L. 14-pin DIL. Stereo Preamplifier __—/"!1 39p

MCI1310P. 14-pin DIL. I'M Stcreo Decciler (no coilx
needed) 3-15p
MFC6040. electronic attenualor —— ——85p

—
MECX0ID. 8-pin base. LW Andio Power Amp —_—#1-37p

VH‘LJOOOB 4 watt Audio Amp 38D

3V, 8-pin DIL, Precision Timer — R £.1]

N 1B, 16 pin DIL, Phase Locked Loap ~£4-48p

BOG3402N Ampllherl\luluplmr — e 21768
8G 14950, 14-pin DIL Four Quad:ant Axmlogue Mu“‘\g

2-70p

3L, TOYS (T03), 2 to 37\ Voitage Regulator—. ———80p
14-pin DIL, 2 to 37V Voltau: Kegulator ~————80p

*. 8-pin DIL. Op Amp ————~86p

" 14-pin DIL. Op AMpe—— e ___45p
{AT47C. 14-pin DL, Dual Op Amop — _———=—£1-05p
JtAT4SC. B-pin DIL. Op Amp o -39p
ZN1l4. TO5. TRF Radio £1-20p

Full data, pin connexions, ete..
catalogue. Price 25p

- SWITCHES

Rotary with adjustable stop 1 pole 2to 12 way; 2 pole 2
3 pole 2 to 4 way; 4 pole 2 or 3 way, cach 32p.
Mains rotary DPST 250V 2A 20p.

on nearly ail types lixted in our

to 6 way,

Push to make Slide Bub-

=
o= non-locking miniature
14p D ap

Sub-miniature togxle DPDT

(12 x 125 x ldmm excl.
Toggle 250V 1-6A  toggle) 250V 3A 70p
with ON/OFF
plate 25p.

VAT

Please add 10%,
to the final total.

Post & packing FREE in U.K.

(10p handling charge on orders under 50p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. PHONE SOUTHEND (0702) 44101

www americanradiohistorv com
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NO EXTRAS

ALL PRICES INC. VAT

FREE! p. & Pr.

AMPLIFIERS
Keletron
KBA 1000 10+ 10 watt Mk, IT
K8A 1500 15415 watt Mk. II
Tripletone
Hi-Fi 77 747 watt Mk, II
Hi-Fi 1818 18+ 18 wa.t Mk, II
Teleton 8AQ307 8+ 8 watt
Rotel RA 211
Rotel Tuner/Amp. RX150A
BANSUI models In stock.
RECORD DECKS
Garrard BP23, Mk. 1V
BSR MP60/8X6H .
Coannolsseur BD1  Kit.
BD2 Chassis
8AU2 Pick-up Arm 1226
8CU1 Cartridge .. 495
RECORD DECK PACEAGES
8P25 MkIL in Plinth & Cover
Garrard wired 219-98
8P26 Mk. IV/GBOO P.&C. 2098
Plinth & Cover for Garrard
8P25/2025TC .. . 385
SPEAKER BARGAINS
EMI 13" x 8” 3, 8 or 156 ohm
Plain ..
with Co-Axial ‘Tweeter
Twin Tweeter
Type 350 B ohm or 15 ohm, 20 watt
64" 8 ohm, 10 watt .
8” 8 ohm, 10 watt
12”7 8 ohm, 20 watt a
8” x b” C/Mag. 5 watt
8” x §” Dualcone § ohm
10 watt

25-95
29-95
3500
3995

=122 -1

ELECTRONICS

FANE 57 x 4” 3 or 8 ohm
CELESTION 8” 15 ohm
ADASTRA 10” 8 or 13 ohm.
10 watt
BAKER GROUP 25
12” 8 or 15 ohm, 25 watt ..
5” 8 ohm, 6 watt C/Mag. .. q G800E
24” 8 ohm or 64 ohm o
ELAC 8" 8chm Ihialeone 2-35
10” 80chm Dualcone, 10watt 3-48
SELECTION OF GOODMAN
WHARFEDALE SPEAKERS
AVAILABLE.

KIT FORM CABINETS --TEAK
VENEER

12 x 12 x 8 with 87, 8”7 x 3",
or 64" and 3}” cutout oy
17 x 10 x 9 with 8” or 13” x 8”
cutout .. oo
18 x 11 x 9 with 13”7 x
out for EMI 350 a0

TWEETER & CROSSOVER
EMI 34" 3 or 8 chm C/Mag.
Cone Tweeter 8 or 15 ohm, 10 watt 2-50
Cone Tweeter 8 chm, 3 watt ..
Horn Tweeter 8 ohm, 20 watt
Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm), CN28

(8 ohm), CN216 (16 ohm) ..

CARTRIDGES
ACOS GP91/28C or GPQIISSC

Stereo comp. ..
GP93/1 Btereo crys
GP94/1 Btereo crys.

GPIS/1
GPI6/1
ar1ol
GP104

SONOTONE
9TAHC Stereo ceramic, dlam.
9TAHC/G 8lim fit, stereo cer.

diam.
19-T1 Stereo crystal

BSR SC5M Stereo ceramic

MAIL ORDER DEPT

BELMONT STREET
MONTON, ECCLES
MANCHESTER

ALL MERCHANDISE FULLY GUARANTEED Tel. 061-789 5268

8X6H Btereo crystal
BX6M Btereo crysta
X5H Mono/stereo
X6M Mono/stereo
GOLDRING G800 -
(}850

AUDIO Tecnica AT-55
8TYLI For. Above Cartri
Sapphire
D. Diamond ..
GOLDRING G800 G850
G800L

MICROPHONES
CM70 Planet stick metal,
erystal ..

AND
ALSO

275
395
460

ball metal
TW20

8" cut

uni-dlr,
1-10

1-50
595

35 mm J/Ply)..
MIKE MIXERS Mono.

CASSETTES
Type Low

noise
C45 —
C60 85p
C90 46p 89p
C120 55p 108p
Cassette Head Cleaner .
BIB Stereo Test Cassette
AMPEX Head

magnetiser

Phil-
lips

50p

1-8
PLASTIC LIBRARY CASES for 5"

Cleaner

1
1

dges

switch

DM160 Dynamlc omi- dlr, ball
UD13O 50K1600 ohm. uni- dlr.
CONDEVBER MIKE 600 ohm
Cassette STICK MIKE with R

Control onjoft switch (26 &

Mono/utereo de luxe

Mem-

De-

=

|| BuyitwithAccess ||

[ earcLavcaro |
{ |

Credit Terms for Callers

SPECIAL OFFER

Unrepeatable!

De-luxe Cassette Recorder Mains/
Battery, Portable, Remote Con-
trol Mike etc.

Fantastic Value at £14-95 all in-
clusive.

WORTH DOUBLE

AKAI TAPE DECK
4000D8 Tape ..
GXC36D Cassette

HEADPHONES
AMBTRAD HP85A
ROTEL 430

630 ..
700 ..
ABE 116

ASE 2 ?
K711 (Bluk or Red)
K6 11

AKAI
K088
K6LC (wnb Vol.

control)
K0727B

Reels 20p, 53§ Recls 25p. 77 Reels 30p.

CASSETTE CASE
TAPES  Stnd.
5 55p
53" 85p
7 80p

Manchester
30-32 Shudehil
081-832 7710
Leeds

4 New Market St.
0532 42708

L.P.
85p

75p
£21-05
WiT) PERSONAL CALLERS WELCOME
Liver

15 Whnechapel
051-236 0738

pool

12p
D.P, ESPS :
o0 LEESSON ELECTROSTATIC

1 Mono/stereo super de luxe 8- IGQ 2 76
£140  Headphone Adaptor 50
Curly Ex, Lead 20tt, 1 10

IN-CAR ENTERTAINMENT SECTION
Car Casnsette Btereo Player and

Two 8peakers . . £20-85
Car 8-track Btereo Plnyer and

Two Bpeakers . .. 1880
Palr of Car Stereo Bpeakers 3-85
Palr of Car Stereo Bpeakers

(Door Mountiug)

FAMOUS NO 19 SET TRANS/RECEIVER

N TR50/51 2-8 MHZ in 2

. £ bands. |! vaive. 80T PA

sf%j'o Power reqs I12VLT 275-

| 3 VHT REC 500VTM. Rebuilt
Y «2 320 £12:50, Carr. £1.

Complete station 12 YDC PSU. Mic. Cables

£€23-50, Carr. £2-50.

TR55 VHF 60-90 MH 2S XTAL 3C
3 channel 12 valve
super Het. 12 VDC
Sync Internal Sup-
ply. size 14" x 12"
x 7”7 as new £16-50
Carr. £1-25.

TE76/CT52

A superb Miniature Oscil-
loscope £25, Carr. £1:50,
Mains operation. |

REI02 42/MAST [
12-3’ 6” x 2” sections WIRE | #3
GUYS STRAINERS in carry /

holdall £23-50 Carr. £2. {
AERIAL RODS

3 x 1” screwed M & F
ends |10 £2 Post 75p,.
25 €5 c.p.

AEI0l. Telescopic mast

antenna £3:75. Carr. £1-25
List 25p refundable with
{  purchase.

XTAL CALIBRATOR

No. 10

+ IOMHZ Harmonics 30 MHZ

£3 Post 50p.

No. 62 RC)TM 1.5-10MHz £15 Carr. £2.
VAT 10% Price & Carr. (included)

Surplus ElectronicTrading

P.Q. BAX No. 19, HITCHIN, HERTS. SG4 8TN
256

EX COMPUTER PC PANELS
4 x 2in packed with semiconductors and
top quality resistors, capacitors, diodes
etc. Guaranteed min., 35 transistors,
plus data. 10 boards 50p (12p)
25 boards~for £1 (30p)
Dural extruded heatsinks outline 10D
black anodised. Drilled for 4 x TO3
transistors, 5 x 4 x 14" 40p (14p)
Similar to above but 5 x 8 x 14" drilled

for8x TO3 70p (26p)
COMPUTER GRADE ¥
ELECTROLYTICS
12,0002 100v, 5 x 2% dia £1 (25p
30,0004 25v 65p (20p)
ELECTROLYTICS
4,000u 70v, 3,6001 40v, 44 x 2 in dia
55p (14p)
10,0004 35v, 5,0001 35v, 4% x 2 in
40p (12p)

100 piv 20A, Si diodes
100 piv 3A, Si diodes

4 for £1 (10p)
4 for 50p (7p)

250 mixed resistors 60p (94p)
250 mixed capacitors 60p (9%p)
200 Si planar diodes 50p (7p)

Min. glass neons 8 for 50p (7p)
Reed relays mixed 10 for 50p (7p)
Micro switches 8 for 50p (9p)
Papst extractor/blower fans

100 c.f.m. 43 x 44 x 2in  £3-50 (28p)

QH bulbs 12v 55w S50p (6p)

Postage and package shown in brackets.
ADD 10% YAT TO TOTAL

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8. 01-478 8499

www americanradiohietorv com

SHORT-WAVE
KITS

WORLD-WIDE RECEPTION

H.A.C.

Famous for over 35 years tor Short-Wave Equip

ment of quallty, “H.A.C.”" were the Orlgina!
suppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfled
customera—including Technical Colleges, Hos-
plitals, Public 8chools, R.A.F., Army, Hams, etc.

1974 “DX” RECEIVER
Complete kit—Price 24-30 (Incl. p. & p. & V.A.T.),
Customer writes: “Auatralla, India and America
at loud volume.”—*I have now heard over §00
stations including many Amateurs. I have
received 32 Q.B.L. verifled reports—from all
continents. An amazing one-valver.”
This kit contalns all genulne short-wave com-
ponenta, drilled chaassis, valve, accessories and full
lnstructions. Ready t.o assemble, and of course,
as all our products—{fully guaranteed Full range
n{ other 8.W. kits, Including the famous modei
K plus* (lllustrated above). All orders despatched
by return. 8end now for free descriptive catalogue.
of kits & components. Test Report available,
EXCITING COMPETITION for Short-Wave
linteners, Bend stamped envelope for detalls.

“H.A.C."” SHORT-WAVE PRODUCTS

P.O. BOX No. |16, EAST GRINSTEAD
SUSSEX RHI9 3
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ON THE

AIR

SHORT WAVE DX
by MALCOLM CONNAH

ADIO New Zealand has been heard by our
R reader John Godwin of Rugeley in Stafford-
shire. John says this in a letter which arrived

just too late for inclusion in the last article.

He reports that the best frequency for reception
is 11780kHz; he hears the station just after he gets
up in the morning (about 0715 GMT) until about
0800 GMT. John suggests the following method of
locating the station: First he looks for Radio
Australia on the 25 metre band; the strength of this
signal being a good pointer to the possibility of re-
ceiving New Zealand; then he tunes very carefully
up in frequency, about 20kHz, to find Radic New
Zealand.

The equipment used was a pre-war HRO and a
Joystick antenna. John reports March as being the
best month for reception so we will probably have to
wait until next year for another chance to hear this
elusive station.

Readers’' Logs

Strangely enough the first report for this month
also includes a logging of New Zealand. The report
in question comes from A. Mclntee of Angus in
Scotland who used a 120 foot long-wire antenna with
a choice of three receivers; Philips 7 transistor,
Codar Multi-band 6, Homebrew crystal set with
transistor amplifier; to hear the following:

4985 R. Kiev noted at 1950.

6020 R. Kiev noted at 1930.

6180 BBC relay Cyprus on at 1300.

7215 AIR, Delhi noted at 1918.

11780 R. New Zealand noted at 0700.

Trevor Enefer of Cleethorpes has been concen-
trating on the lower frequency bands where his
Lafayette HA600 and 50 foot end-fed antenna pro-
duced the following results:

3250 SABC, South Africa in English at 2315.

4820 HRVC, Honduras in English at 0330.

4820 R. Gambia in English at 2300.

4832 R. Reloj, Costa Rica noted at 0140.

4845 R. Fides, Bolivia. Ident. at 2235.

4845 R. Bucaramanga, Colombia noted at 0340.

4875 SABC, South Africa in Afrikaans at 0400.

waany amaoricanradiqhistanscaom

4880 R. Universo, Venezuela noted at 03555.
4885 Ondas del Meta, Colombia at 0400.

4972 5 R. Cameroon, Ident. in French at 2215.
4980 Ejura, Ghana in English at 2245.

4990 R. Nigeria, S/off in English at 2305.

5038 R. diff. Nationale Centrafricaine at 2205.
5047 R. diff. du Togo, Ident. in French at 2255.
6000 R. Inconfidencia, Brazil noted at 0130.
6006 R. Reloj, Costa Rica noted at 0140.

Paul Broadhurst of Clevedon in the new county of
Avon has added a Codar PR40 preselector to his Trio
9R-59DS, this set-up plus a 150 foot long-wire and
two half wave dipoles produced the following:

6050 RAI, Italy with S/on at 2030.

6065 R. Sweden with S/on at 1600.

6160 WYFR, Family Radio noted at 2250.

6165 R. Kiev noted at 1945.

9545 Radio Accra, Ghana noted at 2213.

9550 R. Finland noted at 2046.

9735 VOA, Monrovia, Liberia at 2120.

9745 Radio Baghdad, Iraq noted at 2200.
11765 Radio Australia noted at 0800.
11880 Voice of Turkey, S/on at 2200.
15120 Voice of Nigeria noted at 1620.
15140 Radio Havana, Cuba noted at 2030.
15185 WINB, Red Lion noted at 2115.
15275 TWR, Bonaire at 2140.
15300 HCJB, Quito, Ecuador noted at 2010.
15325 Radio Canada International at 2100.

Stephen Fletcher of Bromsgrove, Worcestershire
has a homebrew Heathkit SW717 with a 60 foot end-
fed and a 150 wire in the loft. A Grundig Yacht Boy
with internal 4 foot telescopic was also available
during the compilation of the log:

6080 HCJB, Quito, Ecuador in English at 0930.
6130 R. Norway, news in Norwegian at 1100.
6160 R. Australia in English at 1459.
9525 RSA, South Africa in English 2253.
9670 Adventist World Radio, Portugal at 0845.
9770 VOA relay in Greece, English at 0729.
11740 R. Nederland via Malagasy relay at 1909.
11860 BBC, Ascencion Is. relay in English at 0730.
15012 Voice of Vietnam, news in English at 2124.
15165 R. Denmark in Danish at 1158.
15410 United Nations Radio at 1800.
15415 R. Kuwait in English at 1735.
17830 R. Pakistan in English at 0735.
The final report for this month comes from Albert
E. Ord of South Shields who used his Trio 9R-59DS
with a Joystick and Hamgear Preselector to hear:
4975 R. San Topez, Peru in Spanish at 0200.
4990 R. Barquisimeto, Ven. in Sp. at 0130.
7235 R. Australia noted at 2115.

11670 R. Pakistan in Hindu at 1315.

15185 R. Finland in English at 2030.

21520 RSA, South Africa in English at 1030.
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MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

NDEPENDENT Local Radio came to Manchester
I on April 2nd when Piccadilly Radio appeared on
1151kHz (261m) medium waves and 97MHz v.h.f.
A press notice from IBA gives details of the medium
wave outlet which is located at Ashton Moss, three
miles south of Oldham. A directional aerial consisting
of four 235ft masts beams an effective radiated power
of 4kW towards Manchester and away from Glasgow,
Birmingham and London where the same frequency
is alloted to independent local radio. Programmes
from Manchester are on the air daily from 0500hrs
(0600hrs on Sunday) until 0200hrs.

Roy Patrick (Derby) has been listening to Africa
on the medium and long waves with his National
1400 receiver. Three Algerians were heard—Tipaza
on 252kHz (1195m) in French during the daytime;
Ain Beida on 533kHz and Cran on 548kHz, both in
Arabic. From West Africa, Dakar in Senegal was
logged on 746kHz at 2325hrs and Conakry, Guinea on
1403kHz after 2300hrs. Roy reports hearing the BBC
Eastern Mediterranean relay station in Cyprus relay-
ing the BBC World Service on 1322kHz at 2300hrs
GMT. A number of medium wave outlets in Africa
are audible in this country after dark. On the long
waves listen on 209kHz (1435m) for Arabic music
from Azilal in Morocco while on the medium waves
Bissau, Portuguese Guinea on 1070kHz can be heard
after 2300hrs GMT, usually with pop music. Others
to look for are:— Tenerife, Canary Islands in Spanish
on 620kHz; Djedeida, Tunisia on 629kHz; El
Gawarsha, Libya on 674kHz; Radio Kinshasa, Zaire
on 629kHz; Radio Algiers on 890kHz; Tunis on

962kHz; Algiers on 980kHz; El Peida, Libya on

.1124kHz and Radio Tangiers on 1232kHz.

Local Radio enthusiast Stephen Fletcher (Broms-
grove, Worcs) reports hearing BBC Radio Derby on
1115kHz; BBC Radio. Oxford -on 1484kHz and BBC
Radio Bristol on 1546kHz, using his Grundig Yacht
Boy portable receiver. Roy Patrick has heard Radio
Clyde on 1151kHz after the close down of Radio
Birmingham which operates on the same channel.
Local radio is now well established on the medium
waves with BBC stations operating on 755kHz
(397m); 854kHz (351m); 998kHz (301m); 1034kHz
(290m); 1106kHz (271m); 1115kHz (269m); 1457kHz
(206m); 1484kHz (202m); 1502kHz (199m); 1520kHz
(197m); 1546kHz (194m) and 1594kHz (188m). IBA
stations are found on 557kHz (538m); 719kHz
(417m).

Ioan ab Elfed (Worcester) is a recent ‘convert’ to
the medium waves. He has built a MW loop aerial
and he would now like to join a DX club that caters
for the MW Dxer as well as the short wave en-
thusiast. The World Wide DX Club, Postfach 1263,
D-6380 Bad Homburg. West Germany has a useful
medium ‘wave section in its monthly DX Magazine
and the Danish SW Club International, DK-8382
Hinnerup, Denmark publishes Short Wave News
monthly which caters adequately for DXers with an
interest in the long and medium wave bands. Each
club has a large international membership and their
bulletins are printed in English.

Robert Bonsall (Buxton) would like information
about an aerial suitable for MW Dxing. The MW loop
is the aerial favoured by the majority of medium
wave DXers. An article giving constructional details
appeared in the April 1973 Practical Wireless.

VHF/FM DXING
by SIMON DAVID

NE of the aspects of f.m. DXing is that you may
O be lucky to get a long distance transmission (or
“skip” as it is called) for about ten minutes,
then never hear it again. It could quite easily come in
on what seems to be the wrong frequency. For example
it has been known for “communist bloc” countries,
who normally broadcast sound only in the 70MHz
region and television sound in the 85 to 92MHz and 93
to 100MHz bands, to break through with short skips
into the UK, although it is rare. However, the GDR
uses the same f.m. band as the UK and should not be
confused with Poland and Hungary who are on the
66 to 72MHz band.

For the readers who have reported to me of
frustrated attempts, my advice is don’t give up.
Earlier advice on aerials and the use of modern
highly sensitive receivers will help you. If the “local”
station only about 100 miles away seems tame to you,
it is a start and with perseverence you will improve.
If you run a portable, as so many do, take it up to
some high open ground, such as the hills in Wales,
Sussex, the Midlands, and Yorkshire. Take some
sort of portable three- or four-element aerial that
you can rig up temporarily on a telescopic mast.

It is amazing how many people will happily pay
£25 to £30 for a tuner or receiver and begrudge £7 or
£8 for a good aerial. Without it you cannot expect
reliable results, especially if you want stereo.

A useful tip comes from David Jack of Bolton who
has been DXing from 30 miles west of the Pennines.
He suggests cutting out the Atlantic weather chart
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from the daily paper and sticking it in your log or
desk diary. Trends can be followed and rough fore-
casts made. He has built the Gemini tuner and has
picked up Norddeutscher Rundfunk (West Germany)
on 99-8MHz and Roermond (Holland) on 88-2MH:z
on 8th and 8th April.

My thanks to all the other readers who have
asked about matters related to this article, including
Stephen Fletcher of Bromsgrove, Michael Suttle of
Kilmacanogue, Ireland, P. Shaw of Sandbach. Unfor-
tunately, I cannot send out details or recommenda-
tions for particular receivers as there are so many.
Many of you are unsure of the stations you hear and
unable to identify them. It does help if you can recog-
nise the language; have a copy of the World Radio
and TV Handbook at your elbow, or even a cassette
recorder ready to go when something strange comes
through. If you have any doubts and can record what
you hear on a cassette, I will try to help you identify
the source; of course there should be some speech.
The R.S.G.B. reports propagation conditions on Sun-
day mornings starting at 9.30 (local time) on 3-6MHz.
The first station in the south-east is GB2RS and re-
peats are made in other regions at half-hour intervals.
These news bulletins cover many aspects of amateur
radio and are broadcast on s.s.b. transmission.

There is a chart available that gives a summary
of most of the British and European f.m. stations on
the 87-5 to 103MHz band, that are likely to be picked
up over long distances. It is a very useful quick
reference, especially if reception conditions are
changing rapidly. Any reader who would like one
should write;to me personally and enclose a 25p
postal order to cover the cost of printing and postage.

o
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE . POWER SUPPLIES

MODULES—now better value than ever UNSTABILISED
. Suits 2 SA3S . Carriage
SAIS  gads Cypve| i PUAS — pugdsnse €490 O
35W RMS 25-50V ! . h
7 transistors, 7 diodes : ;;;;r;e\;ﬁ?‘:azm( PU10 ius";l%osAso or ‘7'75 Ca;gu:ge
SA50 £5°65 Carriaee | 4 4-16 ohms STABILISED
free % Simple wiring

50W RMS 25-65V H o d 6D Ps45 gusntAsS% SA35 or . ‘3'50 Ca;;reizxe

7 transistors, 7 diodes A 2
circuit proof

o C i I
SAI100 £10-90 * orr;?enduaus y
100V RMS 45-T0V * Top-grade

|| transistors, 6 diodes components

120 watt module complete with built-
in supply—extra heavy duty £19-75 <5

Mk il STEREO DISCO MIXER £19-75

Carr. 30p
This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, hfphane select, vol, Mains. Size
174in x 3in X 4in deep.

DISCO MODULE £8-00 <

Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the rame high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 123in x 3in X 2in deep.

3-CHANNEL SOUND-LITE £22:50 <

Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full-wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for '* through *' connections. It may be used free standing or will
panel mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in x 3in x 24in deep. Professional standards

at a price you can afford! ADD Io[y VAT
o D
SINGLE CHANNEL Recently reduced in price o
VERSION  £7-50 {on,& (Vi ol TO ALL ORDERS
Carr.free operation

M4HL M6HL

. Carr. . Carr.
£18:50 %o £27-50 57
Featuring multiples of our VA30 module, the M4HL
and M6HL fulfilthe requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.

CHANNEL . Carr,
VA3° MODULE ‘3 50 free
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply

(9-100V)

SAXON %W of specch and == Four individualty SAXON 100 |

music-—Two
CSE separately controlied c c c c c c :?,:"21';1:51;;3; COMPLETE
® ® ° e3AXON

MT45 Transformer for ‘3.50 Ca;giage

above P
Ps7o Suits 2 SA100 ‘4.90 C:’l;rei:ge
Mno Tgansformer for £4‘90 Ca;roi:ge

above

N.B. PS70 is not suitable for the SA50

bass and treble
Iw controls. Sturdy and :::Is. (rﬁggwco:; ‘53'%
speech and music  Eapr, free
output from

in loud k
sockets. Sturdy case. and an aurac(ive"(flaréiaorl:nskpeeathei: SAXON so

inputs.  Wide range wide range bass AMPLIFIER

Al

attractive vynide

COMPLETE Ic;sei q Twin outputs.
eal for groups,
AMPLIFIER discos, etc. Fully

tested and !
excellent value for money. Hundreds in use by groups,

‘3 I.g U ggwara\?::i%n identicat discos, clubs, etc. = £37'5°

Carr. free R ELGIPTrLE £29-50 cCarr. free 50W version identical in appearance. G

| CALLERS AND MAIL ORDER: SEND 10p FOR OUR NEW 26-PAGE

SAXON ENTERTAINMENTS LIMITED ot Bt st
327-333 WHITEHORSE ROAD . CROYDON CRO 2HS e Teesinn ot 305 C.OD. awaese T T

{Please quote magazine when ordering) Please include S A.E. with all enquiries
SHOP HOURS: 9 2.m. § p.m. — LUNCH 12.30'1.30 p.m. MAIL ORDER DESK: 10 a.m. 3 p.m. | VAT at 10 must be added 1o all orders
24O UR ANSWER SERVICE TEL. 01-684 6385 includink postace and carriage charzes.

25¢
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BI-PRE
AUDIO BARGAINS

STEREQ DECODER
£4.93

incl. P. & P.and V.A.T.

Ready built unit, ready for connection to the |.F. stages of
existing FM Radio or Tuner. A tell take light can be connected.
The Unit is a small printed circuit, no further alignment
necessary.

L.E.D. is recommended as the indicating light. Suitable
device available from us at 364p. Instructions included.

d Waws1.G. AMP

6 incl. P. & P. and
on ¥ Order Code I.C.A.

on P Board with all components

or 2 on one board for £2 86

Order Code 1.C.A.1/S

These amps. are supplied with a free booklet
on connecting up, specifications and easy to
build projects usina the |.C A1

oW & 10W AMPS

5Wony £1.98
10W oy £2.49

inc. P. & P. and VAT
These matchbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 2¢"x 13",
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control circuit diagrams are supplied with each unit.
Discounts are available for quantity orders. More details on
request. Cheapest in the UK. Built and tested.

Now available for 5 &10WAMPS

Pre-assembled printed circuit boards 2” x 3" available in
stereo only, will fit 115 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick-up cartridges. £1-21
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. £1:69
Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut. £1-21
Instruction leaflet supplied with all units. Post and
packing and VAT included in prices.

o e e ——

1close £ Decoders
IW Amps 5W Amps 10W Amps
Stereo Pre-Amps 1 Stereo Pre-Amps 2 l
Stereo Tone Controis
(Please insert quantities and delete those no! applicable) |
Name

Address » l
BI PBE PAK Dept. D, 222/224 West Road,

Westcliff-on-Sea, Essex S50 9DF
Co. Ragn No.820919

Telephone: Southend (0702) 46344
R SERD NRKR SRR M) IS BN IS

260

Trannies

4 Bush House,
Bush Fair, Harlow,
Essex:

ES INCLUSIVE
OF V.A.T.

* Retall Shop open ¢ to
5.30 Mon. to

974 Catalogue 20p.

TRANNIES
DISCO UNIT

BRIDGE
SEMICONDUCTORS RECTI-
ACI2%6  14p OC44  lep FIERS
ACI2T 16p OCAS 10y 1 Amp
ACI28 15p OC71  1lp 100V 22p
ACI4IK 26p OCRL 12p 20V 24p
ACI42K 26p IN706  I14p 600V 27p Includes
ACI76 18p 2NI131 24p THYRIS- * DI 100W discotheque amp. with
ACI®7  24p 2NI132 2p TORS full mixing and PFL facilities
ACIK®  24p IN2904 20p | Amp 9475
ACIS7TK 23p 2N292%6 11p 50V 29p * St;rco headphone with  boom
ACISRK 23p IN10S3  26p 100V 32p microphone. £4-90.
AR b B &b £ S # Tranmes disco console with 2
1 p o N305 R a0p BRLIUOVERALD Garrard SP25 Mk. IV rurntables
ADI62 40p IN3I702 l4p 3 Amp 20700 ;
AF14 20p 2N3703 13p SOV wp 3
AFI1S  20p IN3704 t4p 100V 4dp * Pair SOW Speakers £47-00
AFIl6  20p DIN370S 13p 200V d8p
AFI17  20p IN06 12p 400V 66p OR COMF:[ ETESYSTEM t189-97.
BCIO7 13p 3N3707 1% 5Amp carriage £5-00. Terms available. r;o
BCIO8 i2p IN3IT08 1lp SOV 46p “‘POSh'L £10-16 monthly for 24
BCI10Y 13p 2NATW 12p 100V &7p months
BCI47  13p 2NITIU 12p 200V s6p We stock a full range of Disco Equip
BCI48  13p 2IN37IT 12p 400V T7p ment. Send for list or pay a visit
BC149  I13p 2IN38I9 3Sp TRIACS
BCI82  I3p 40361 SSp 2 Amp
BCIBY  1lp 40362  SSp 100V 33p
BCI8:  14p 40636 69p 20V SSp
BC2I2  13p IN9Id #p 400V 77p 1 BARGAIN PACKS
BC2I3  13p IN9l6  8p 6 Amp €1 10 Silicon NPN Power transis-
BC4  Ip (NI 7p 1OV 66p tors (like 2N WSS). Below spec
BDI13l  6o8p IN4()2?  8p 200V #8p €1 W Plastic FET's unmarked:u
BDI112  90p [INax}} 10p S0V e9p tested. similar to XN3819 (rand
BF 1v4 l6p INHXM  10p 10 Amp test showed good yield)
BEIS  17p IN4DO6 15p 100V 99p £1 20 TOS tansistors NPN or PNP,
BF244  27p |NJ148 6p 200V 1-32 state which. 210 S amp witested.
BEYSO 18p INSd00 I6p 400V 1-43 20 TOIX ¢
BFYSI 18p INSal 17p 400mW ransistor
BFYSY 17p INS02 19p ZENER ; s .
MPH1il 36p INSH#4 24p DIODES 30 F:lasnc Power NPN transistor
OC28  S0p INSa6 28p 331033 TO220 case like 2NSS Ultested
0C2 S0p volt 11p each
ET's
L €1 200 mixed capacitors
€1 250 mived resistors
* Any S packs £4-50 #
q VEROBOARD
Resistors o1 018
L watt 5% carbon ... p | #xd Lup P
¢ watt 5% carbon ....... ... 1p 3 ox 1 37:: L}s
| watt 10% carbon .......... 3p 1; x$ 3ip 3!‘p
range 10 ohms to 47 megohms. :7 x ;ﬁ “'_’fg ::&
+wattm/o 2% ... .. 4p 17 x S (Plain) $0p
ange 10 oh: to | me ohm Pin insertion tool 57p &7p
rang O SHIO & s Spot face cutter 46p 469
Pk 6 Pins 20p 20p
f
E|ec"o|y’(|c - VOLUME CONTROLS
. Potentiometers
Capacnors Carbon track SN0 10 2:2M0
log or Lincar
Single 13p. Dual gang {sterco) #dp.
§-3 VOLT | 220uF 9 | 40 VOLT Single type with D.P switch 13p
68uF 64p 680uF 17p | 47.F 64p extra
150aF  64p ‘]‘::’“'; ZP 100uF 9
470uF 11 SO L]
moub el onE | SwF % ] CARBON SKELETON
. E uwE 1P | PRESETS
e e [ SouF 1% 1 Smal high quality type dincar
ke 25 VOLT R o only). All valves 100-S ‘meg ohms
AT Pl aouF  egp | [00O0WF 2% 1 watt 6p°cach
2uF o4p | 2WOuF  44p —~2-S watt 64p cach
10VOLT |50 e
STuF  6p [ o0 wp | 83 VOLT
100uF - 6dp | jsouF  8p | IWF 64p VISIT OUR RETAIL
220uF 8p | 50uF  lop | 2 mF 64p SHOP AT BUSH FAIR
1}0.‘!? 10p 470uF 13p 4-TuF  64p Monday to Saturday 9 to 5.30
'1’7““2 10p | chouF  20p | 6BuF  6lp
00w lp 10uF 64
1500 20p | 1o0E TP L F  eip | SLIDE SwiTCH
2200uF  24p | So00.F 68p ?SJ:)AFF luljp SPST 11p each D.P.D.T. 13p each
Bl P
16 VOLT 1S0uF  13p
15ub o4p| 40 VOLT 0uF  19p MINIATURE NEON
BuF 6ip | 6-8uF  64p [ IWuF 22 LAMPS
1S0uF  64p | 15uF 64p | 470uF  26p 240V or 110V 1°4 Sp. 5 plus 44p
1S04F  Bp | 3uF  64p | 1000uF 44p | cach

Mullard Polyester Capacitors

C280 SERIES

250V P.C mounting: 0-0tuF. 0-015. 0-022
047 94p. O

015, 022 Sip. 033 Tp.

C296 SERIES
400V: 6-001uF . 0-0015. 0-0022.

160V: 0-0tuF. 0-015 0-022. 0033, 0-

015 0-22 54p. 0-33 Tp. 0-47 94p. 0-68 12p. IuF 144p.

68

047

12p. InF H4p.

Mp. 0:03%. 0-047. 0-068 dp. O-1 44p.

1-SuF 22p. 2-2uF 2p.

0-0033, 0-0047 3p. 0-0068. 0-01. 0-015. 0-022. 0-033 34p.
0-047.0-068. 01 d4p. 015 6p. 0-22 84p. 0-33 12p. 0-47 14ip
[

I y,p B 4p. 0-15 4p. 0-t #4p.
1" SuF 22p. 2-2uF 24p.
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by Eric Dowdeswell G4AR

for reasons beyond editorial control, make it a

toss-up as to whether items of news included
herein may be out of date by the time that you read
this page.

It is hoped that most of you will be aware of the
RSGB’s annual National Field Day, an old and re-
vered HF bands CW contest, when Clubs put their
crack operators to work and actually invite families
and friends to go along and watch (and cook and
wash up, usually!). If you're not actually taking
part then sit down at home and listen in to the lads
working worldwide DX on CW with just 10W input.
It’s the better-than-at-home aerials out in the country
that do the trick. Note the date, June 8/9.

Incidentally, if your listening times generally are
rather limited in number then try to make them
coincide with a contest, then you will be assured of
some activity. There is nothing more annoying than
to arrange to spend an hour on the receiver only
to find that the band is seemingly dead when, in
fact, it is just simply lack of activity. International
contests such as those organised by the RSGB, ARRL
and CQ Magazine brings to life all kinds of rare
stations and countries seldom heard normally. So if
you are interested in lengthening your ‘countries
heard’ list then this is the time to do it. I once
worked 99 different countries in a week-end CW
contest and still have the flattened ears to prove
it!

When G9ZZZ down the road is working the DX
see if you can hear these stations as well. If you
can’t then there is something wrong, unless he is
using an elaborate aerial at 60 feet against your
few yards of wire in the loft.

SSTV on 80m

The MPT’s decision to permit UK amateurs to
use SSTV on 80m has not met with much en-
thusiasm judging by the rude remarks heard so far
from the usual inhabitants of the band. It remains
to be seen whether SSTV will be a workable pro-
position amid all the other noises on the band.

D ELAYS in the publication of Practical Wireless,

Personally I doubt it, except for perhaps local
working where the strong signals may override inter-
ference, deliberate and otherwise! Somehow 1 don’t
think that SSTV and SSB are going to mix in the
few kHz at the top end of the band.

Our amateurs can often be heard airing their
views on non-amateur noises on 80m but they seem
to forget that this is a shared band here and that
a lovely S9 signal from some DX station is equally
just a noise to some other service sharing the band.

Goodbye MPT!

Not many amateurs seem to be aware yet of the
intention of the present Government to abolish the
Ministry of Posts and Telecommunications. Among
other responsibilities the Home Office will administer
the Wireless Telegraphy Acts which are of immediate
concern to amateurs here. The MPT, or whatever it
was called at different times in the past, has always
had a very close and amicable relationship with the
amateur, mainly through the good offices of the
RSGB, and it is to be hoped that this happy state of
affairs will long continue. It will not profit our
movement if we have to deal with faceless Civil
Servants knowing nothing of our hobby.
¢ In spite of the scarcity of sunspots the HF bands
are improving generally with the increasing hours
of daylight which we are now enjoying. Except, of
course, that it generally means a transfer of per-
sonal activity at home from the inside to the outside!
So when you are ostensibly doing a bit of weeding or
shooing the birds from the seedlings why not shove
up a rhombic aerial or at least a nice long wire as
high as possible. With copper being so pricey these
days don’t overlook the possibility of using alu-
minium wire as a substitute, preferably hard drawn
to avoid stretch.

GB2MT

The Marconi Centenary station GB2MT, operated
by Ralph Barrett G2FQS, and mentioned last month,
managed 235 QSO’s on SSB from Marconi’s old
home in Bayswater, London. Unfortunately, on the
great day itself, April 25th, no contact was made
with [I[4FGM, the Italian counterpart of GB2MT,
located in the mausoleum where Marconi now rests.
This was in spite of a schedule and a reminder by
Telex from the Marconi Company here. Plenty of
other Italian stations were worked around the same
time. It is understood that II4FGM will be active for
the rest of the year but only on Saturday afternoons.

Apologies again for the lack of any reports from
readers, which would normally form the backbone
of this page. My appeal in the last issue for reports
will not produce any response in time for this
month’s page because of the delayed publication
dates. Once things get back to normal, hopefully
with the July issue, it will be possible to raise
matters in one issue and to deal with them in the
next, said he, optimistically!

BROADCAST BANDS

Road, Highworth, Swindon, Wiltshire, SNé 7HU.

Farringdon Street, London, EC4A 4AD.

' Short Wave Reports by 15th of the month to Malcolm Connah, 27 Lismore

Medium Wave Log:'to Charles Molloy, 132 Segars Lane, Southport, PR83JG.
VHE/FM Reports to Simon David, c/o Practical Wireless, Fleetway House,

AMATEURBANDS

Logs covering any amateur
band/s in band/alphabetical order
by the middle of the month to
Eric Dowdeswell G4AR, Silver
Firs, Leatherhead Road, Ash-
tead, Surrey, KT21 2TW.
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SILICON BN Ry SILICON N.P.N.
G. F- MILWARD, 369 Alum ROCk Road, g})}lu Voilage ;&auﬁrcy Price ;’{“;‘;‘39035";2&,;: f‘r)gqmz._l'vcy P{_;'ce
. . . ‘ ~dy z p
Birmingham B8 3DR. Tel. 021-327 2339 I,mg;_,‘j%»- = B S
S L BER | BRI
12 VOLT FLUORESCENT LIGHTING .ﬂ”LL T _12p AFi2e 20 T5MHz  20p
SILICON N.P.N AFY 19 32 350 MHz 20p
SIEN MR M o g | ASYE B oM e
BC 109 30 150 MHz  15p GET 113 32 B B
BTSN 225 R 252 S40D GET120 32 2wats 10p
BF 180 30 625 MHz  25p P
BFW 58 80  B0MHz  15p ociz 50 1MHz  1op
= BFX43 30 500 MHz  20p Qoo (Teeiip  HD
INVERTER TRANSFORMERS 13/15 WATT 70p gz?g ;g gg m:: :z: 2N 1309 % 15MH:  15p
(CIRCUIT INCLUDED) 2N 607 % 40MH:  12p 2N 448 60 150 watts  £1
“CURRENT ECONOMY” TRANSISTOR (600 ma.) 50p | 3N7%2 & ‘omiu: iz AL AR A AR,
“*MAXIMUM LIGHT" TRANSISTOR (1:3A) 50p | 2N ;-ji gg §§ e i;: Etg §1g: §§ 1§§§§n: EE
MH H
RES|STORS,CAPAC|TORS To SUIT 15p g“ 122123 g(s) 250 MH: 15: 2?&7098 15 800 MH: 15p
LAMPHOLDERS (LONG LEAD) 30p PAIR e e
(SHORT LEAD) 20p PAIR CL 8:?oow v EV(;unn effect oscillater 9 4 GHz £40
WHITE ENAMEL CASE, 18” or 21”7 70p gtgg;g g;';o 1gjggn: gg
TUBE, 18”-15 WATT or 21”-13 WATT 45p | CL83g% ditto Hiksieha £10
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED, | &gk ditto gien £
TO PREVENT POSTAL DAMAGE) (BZ)L($427§) Varacter ‘l’)litt‘)%e. *“$" Band. Cut-off ° 3(5) gn: 210
13 WATT FITTING READY BUILT AND TESTED— | Bxv28 Varacter Diode. Cut-off GHz £1
INCLUDING TUBE £3-75 gi; ggA/C Frequenc‘)i'"h‘ﬂ:mpﬂer. X" Band 1;2 gn: g
BXY 376/0 ditto 0o &
POST/PACKING 20p PER ORDER Pk ittg oojhz £
BXY 40D/E ditte e 8
ALL GOODS PLUS 10% V.A.T. BXY 41C/D/E ditto 200 GHz £1
T uuusm 6§ COMPUTER PANELS
£ 188 £ L £ LI £ 1R o
&:\PACITORS ODD PIECES"| TRANS TO s ',_NEA,C,I%:‘-.-SORRSES'STo =
POSTAGE 20p PACK No. 1|POSTAGE 20p PACK No.3|POSTAGE20p [ PACK No.sfos*rAean PACK No. 7
| 100 RESISTORS
£ 1 19 CERAMIC. £ 1 10 CERAmE> |£ 1 SIGNAL TRACER KIT ‘£ 1 100 CAPACITORS
CAPACITORS ‘ CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER | SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS | .
POSTAGE 20p PACK No. 2|POSTAGE 20p PACK No. 4/POSTAGE 20p [PACK No. 6lPOSTAGE 20p [ PACK No. 8

ESSENTIAL BOOKS FOR RADIO AMATEURS

NEW !
TEST EQUIPMENT

for the radio amateur

by H. L. Gibson, CEng, MIEE, G8CGA

This book explains in detail the theory behind modern meas-
urement techniques, and describes many items of equipment
of special interest to the home constructor. Readers are taken
through the basics of indicating and electronic instruments
and on to techniques of frequency, power and noise measure-
ment, using up-to-the-minute components and methods.
Other topics include signal sources, attenuators, oscillo-
scopes, swept measurements, aerials and transmission lines.
There is also an extensive section of reference data.
Detailed instructions are given for the construction of many
items of test gear; including a wide-range fet multimeter, a
transistorized dip oscillator, an oscilloscope for use up to
146MHz, an i.f. sweep generator and digital frequency meter.

TELEPRINTER HANDBOOK

by D. J. Goacher, G3LLZ, and
J. G. Denny, G3NTT

This recent RSGB publication covers the theory and practice
of radio teleprinter techniques. In addition to full descriptions
and maintenance data for all widely used machines, both
European and American, the handbook fully covers the design
and use of ancillary equipment. There is also an extensive
reference section covering commercial equipment and
terminology, and a bibliography.

The contents include: theory, practice and standards; tele-
printers; associated machines; power supplies; terminal
units; auxiliary equipment; frequency shift keying; filters;
test equipment; interconnection and control; operating
procedures.

A “must” for every rtty enthusiast, this volume is also
invaluable to all who use, design or service teleprinter
equipment.

Price £2, including p & p 376 pages £5-35 (inc. p & p)

These are just two of a complete range of technical publications, log books and maps for the radio
amateur. Send a large s.a.e. for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby : write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY

»

STREET, LONDON, WCIN 2AE TEL: 01-837 8688
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid
state audio
amplifier. Brand
new components
throughout. 5
silicon transistors
plus 2 power out-
put transistors in
push-pull.  Full
wave rectifica-
tion. Output
approx. 13 watts
r.m.s. into 8 ohm. Frequency reaponse 12Hz 30KHz
+ 3db. Fully | stage with
Volume, Bass boost and Treble cut controln Buitable tor
8-15 ohm 'speakers. Input for ceramic or crystal cartridge.
Bensitivity approx. 40mV for full output. Bupplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overali size 3” high x 6” wide x 74" deep.
AC 200/250V. PRICE £12:00. P. & P. 50p.

SPECIAL BAR GAIN OFFER!

Limited number of B8R C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £3-00 + ». & ». 80p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat’
plastic coated rteel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 2500, 5100,
8P256 II and III, BL66B, AT60 etc. or B.S.R. Cl109,
C129, A21 etc. Black leatherette finish. Bize 12} x
14}” x 3}” high (approx. 74" high, including rigid
amoked acrylic cover).

NOW ONLY 2495, P. & P. 70p.

LATEST ACO8 GP91/18C mono compatible cartridge with
t/o stylus tor LP{EP/78. Universal mounting bracket.
21-50, P. & P. 15p

SONOTONE 0TAHC COMPATIBLE STEREQ CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ONLY #2830 P. & P. 10p. Also available fitted with twin

DE LUXE STEREO AMPLIFIER
A.C. nalns
200-240 v.
Ueing
heavy duty
fully iscla
ted mains
transtorm -
er with full
wave recti-
flcation
glving ade-

uate
smoothing with negllglble hum.
Valve ine up:-2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two duul potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volurue control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for tull peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers, Full negative feedback in a carefuily calculated
circuit, aliows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11”w x 4”d, Overall height including valves 5”. Ready
built & tested to a high standard.
PRICE £10 40. P.&P. 50p.

POWER SUPPLY UNIT 200/240v. A.C. Input. Four
awitched fully smoothed D.C. outputs glving 6v. and
74v. and 9v. and 12v. at 1 amp on load.

Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 6”7 x 3}” x 2}”.
Bultable for Translstor Radios, Tape Recorders, ampli-

fers ete. ete. Ready PRICE £5.00 P.&P.35p

built and tested.

FEW ONLY!

D d T/O stylus for Stereo LP. #2-80, P. & P. 16p.

LATEST RONETTE T/O lmlOICOlPA'HBLE
CARTRIDGE for EP/LP/Bterec/78. 81-63 P. &
LATEST ROXKETTE T/0 MONO OOIPA'I'IDLE CAR'!‘-
RIDGE for playing EP/LP/78 mono or atereo records
on mono equipment. Only 81-88, P. & P. 16p.

QUALITY RECORD PLAYER ANPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL8S4,
and rectifier. Separate Bass, Treble and Volume controls
Complete with output transformer matched for 8§ ohm
apealker. Size 7in. wide x 8ln. desp x 86in. high. Ready
built and tested. PRICE £5:00, P. & P. 50p.

ALBO AVAILABLE mounted es board with output
transformer and speaker. PRICE #6-89, P. & P. 60p.

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair {ront. 8ize 16” high x 104"
wide x 6" deep. Fitted with E.M.I. Ceramlc Magnet
13” x 8” bass unit, two H.F. tweeter units and
crossover. Maximum power bandling 10 watts.
Availabie 8 or 8 or 18 ohms iropedance.

OUR PRICE £9.28 carr. 15p

Cabinet Available fleparately 8498, Carr. 60p.

Also gvailable In 8 ohms with EMI 13" x 8” bass
speaker with parasitic tweeter 87-18, Carr. 75p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quallty gram amplifier using a double wound fully
lsolated mains transformer, rectifier and ECL82 triode
pentode valve as audio anplifier and power output
stage. I d 3 ohms. Output approx. 3-5 watts.

High grade maine transformer with graln or
lamination. Primary 200/240 secondary 18:56 volts at
0-6 amps and 4-6 volts at 0-3 ampa.

8lze 2" h X 2} w x 2” d overall. 51 28 pina 25p P. & P

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Hecondary combinations 0-§~10-15-20-26-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 8in. long x 3}in. wide x 3in. deep.
Price £2:31 P. & P. 40p.

MAINS TRANSFORMER., For translstor power suppliea.
Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1-10. P. & P. 25p.
Pri. 200/240v. 8ec. 12-0-12 at 1 amp. £1-21. P. a P. 26p.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. £1-82. P. & P. 35p.

Volume and tone controls. Chassle size only 7in. wide
% 3in, deep x 6in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested with good quality output transfornier. £3'85

40p = BARGAIN PRICE

LOUDSPEAKER BARGAINS
5in. 3ohin £1-23, P. & P. 16p. 7 x 4in. Sohm #1-40,P. & T.
20p. 10 x 6in. 3 or 15 ohm £2-10, P. & P. 80p. EM.L
8 x 5in. 8 ohm with high flux magnet 81-70,P. & P. 20p.
E.M.1. 13} x BIn. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 chm #8806, P. & P. 30p.
E.M.I.13 x 8in. 3, 8 or 18 ochm with two inbullt tweetera

HI-GRADE COPPER LAMINATE BOARDS
8” x 6”, Five for 80p plus 30p P. & P.

For personal callers only !

Limlted number of stereo radlogram chassis, covering LW/
MW/{FM bands. Mono radlio and stereo gram.

Overall size—approx. 16}” W, 63” H, 8”7 Depth,

4 watts per channel output. only 218-50.

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. llne 200/300v. Frequency
response 15Hz— 25KHz. Gain 26dB. 8olid encap-
sulatlon rlze 13” x 1}” x §*, Brand new complete
with instructions. Price £1-00. P, & P. 15p

HANDBQOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A niust for servicemen and home constructors. Including
many 1000's of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post 5p.

8 Reference Encyclopedias tor Electronic Engineers and
Designers, covering between them transistor character-
istics, diode and transistor equlvalents, Many thousands
of up to date FEuropean types listed.

Diode Equivalents 80p
Transistor Equivalents 90p
Transistor Chnncterilticl £115
POST FRE

All three together 2280

NEW ISSUE
Thyriator, Triac. Diac etc. encyclopedlas 86p, Post Free

8 pole 83 way 2 bank low foss Yaxley type switches 1}”
sections. Standard spindle. 2 switches 86p + 10p P. & P.

and cross network #4- 85, P. & P. 30

E.M.1, Ceramlc magnet heavy duty tvuur Approx 33"
Avallable 3 or 8 or 15 chmas, 81-286 + 20p, p. & p.
BRAND NEW. 12in. 15w. H/D Bpeakers, 8, 8 or 156 ohma.
Btate which. Current production by well-known Britlsh
maker. Now with Hifiux ceramic ferrobar magnet

assembly £#9-90.Guitar modeln: 26w. 88-99, 85w. £11-00,
. 45p.

P &P

SPECIAL OFFER!

LINITED NUMBER OF BRAND

NEW ELAC 16" TWIN CONE

ILOUDSPEAKERS

) 'm hm oceramio magnet and
coae sarround.

= l.hntmndlnee #8-70.P. & P. 88p.

b~

Also avalilable apecification as ahove but slze 10”7 x 6~
£2:70 and size 8” round #2-80. P. & P, 356p

12in, “RA" TWIN CONE LOUDSPEAKER, 10 watts
peak handling. 3 or 8 or 15 ohm (state which) #2-95,
P. & P, 36p.

“POLY PLANAR" WAFER-TYPE, WIDE RAKNGE
ELECTRO-DYNAMIC SPEAKER

Size 113” x 148”7 x 14" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on celiings,
walls, doors, under tables, etc., and need with or without
baffie. 8end 8.A.E. for full details, Only 88-55 each.

P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Qur price 81-10 yd. length. P. & P. 15p
per yd. (mnin. 1 yd.). B.A.E. for samples.

HARVERSONIC SUPER SOUND
10 4+ 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL

CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class Hi-F| Stereo Amplifler KIt. Uses 14
transistors including 8ilicon Transistors in the first five
stages on each channel resulting In even lower noise,
level with imiproved sensitivity. Integrated pre-amp with
Basa, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Output stage for any speakers from 5 to 15 ohma. Compact
design, all parts suppiied including driiled metal work,
high quality ready drilled printed circult board, smart
brushed anodised aluminjum iront pane] with matching
knobs, wire, solder, nuts, bolts—no extras to buy.
Bimnple step by step instructions enable any constructor
to build an amplifier to be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 6 ohms.
Frequency response +3dB 12-30,0006 Hz Bensittvity:
better than 80mV into 1M (). Full power bandwlidth:
+3dB 12-15,000 Hz. Bass boost approx. to £12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over maln amp. Power requirements 35v. at 1.0 amp.
Overall Bize 12”w. x 8”d. x 23”h.
Fully detailed 7 page construction manunal and parts
list free with kit or send 18p plus large 8.A.E.
AMPLIFIER KIT 1-55 P.& P.26p
{Magnetic input components 3'!p extra)
POWER PACK K1T £3:50 P.& P. 35p
CABINET £23-50 P. & P.35p

{Post Free 1{ all unlts purchued at same time)

'ull after salea service

Also avallable ready built and tested £25:10. Post Free.
Note: The above amplifier iz suilable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and will then provide mizing and fading facilities for med-
tum powered Hi-Fi Discotheque use, ete.

8-VALVE AUDIO
AMPLIFIER HA34 MK II

Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metnl
chassla, slze 7§”w. x 47d.
44”h. Incorporates E(‘C83
EL84, EZR0 valves. Heavy
duty, double wound mains
transformer and output trana-
- former matched for 8 ohm
epeaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negatlve feedback line. Output 44 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £6-00. P. & P. 45p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £5-00.
P. & P. 45p.

10/14 WATT HI-FI

MPLIFIER KIT
A atylishly finished
monaural ampiifier
with an output of
14 watts from 2
ELB84s in push-pull.
SBuper reproduction
of both music and
speech, with negii-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to fnllow each other.
Fully shrouded sectlon wound output transformer to
match 3-15 () speaker and 2 independent volume controls,
and separate base and treble controla are provided
gliving gond lift and ent. Valve line-up 2 EL84s, ECCF3,
EF86 and EZR80 rectifier. Simple instruction bhooklet
15p + SAE (Free with parts)’ All parts sold separately.
ONLY £8 00 P. & P. 60p. Also available ready built and
tested £13-00 P. & P. 70p.

Hi-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wire'l and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohmas. Easily converted for Mono.
PRICE £3-30, P. & P. 25p.

PRICES INCLUDE VAT

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

Closed Wednesday.

A few minutes from South Wimble-
don T'ube Station.

HARVERSON SURPLUS CO. LTD.
(Deot. P.W) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P, CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

waany . americanradiohistorv.com

262



www.americanradiohistory.com

264

/C/

FOR

QUALITY
COMPONENT

MOTOROLA

F. M. Multiplex Stereo Decoder
Four Channel SQ Decoder
O/P Power Transistor

MC1310P
MC1312P
2N3055

SIGNETICS

1/C Timer

Dual I /C Timer

High Phased Locked Loop

NE558V
NES556A
NES5608

High Phased Locked Loop with AM Demod NES5618B
High Phased Locked Loop with Open VCO NE5628

Precision Phased Locked Loop
Function Generator
Tone Decoder

Gl

Eight Digit Calculator Chip
Eight Digit Calculator Chip
3% Decade DVM Chip

NES65A
NES568V
NES67V

C500 11.00
C550 9.50
AY-5-3510 6.40

MONSANTO

(MAN3M)0.115" LED Seven SegmentDisplay Q2501 1.10

FERRANTI

Radio Receiver

Data information supplied with each device.

Write for free catalogue of our large
stocks of Ferranti, Motorola, G.1.,
Monsanto, Muilard, Signetics and R.C.A.
components.

Add 20p Postage and Packing

+10% V.A.T. on total of order

S.CS.

P.O. Box No 26,
(Dept PW )
Wembley,
Middiesex HAO 1SD,
England

Why pay more - look at our
Fantastic Bargain Offer!

“ITHE AVON AUDIO SYSTEIM

[

The uncabineted system is ideal as an economical replacement for
on outdated chassis. Stereo Amplifiar for Stereo/Mono record
ceproduction. Tuner with medium, tong and short wavebands provides
Worldwide coverage, even the welkest continental stitions can be
recsived with superb clarity. Push button band selection, 10 watts
totsl eutput. Frequency response 25-18000 Hzx.

LATEST BSR STEREO/MONO TWIN  ELLIPTICAL SPEAKERS

RECORD CHANGER plays all These low impedance, perma-
typas of 7in,, 10in., and 12in. nent magnet units have been
Mono or Steres records. Manual speciall selected to provide
ar automatic play. the ullest range of audio

reproduction.
EASY TO INSTALL—NO TECHNICAL KNO W

LEDGE REQUIRED. List Price £45-74. OUR PRICE
£€35-:00. Credit Terms €35

5 ) ]
(4 N deposit plus €2 Post & Pu:kin?J
followed by 9 fnyn\lntlof(&l
{ f Total Credit Terms £44-40)
w on't miss this bargain.
l _ SEND £5-50 TODAY

ALL EQUIPMENT COVERED BY OUR |2 MONTHS FULL GUARANTEE [
CALLERS WELCOME ]
100 Chase Side, Southgate,

LEWIS London N14 5PL
Dm LAY Tel: 01-886 3733/9666 l

&N B
%X - 2

Train for
television

Course commences 4th September, 1974

This is your opportunity to train as a television
and radio engineer on our full-time Two-Year
College Diploma Course speclally designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians' Certificate.

- Full theoretical and practical Instruction on all types
of modern receivers—including the latest coiour sets.

Minimum entrance requirements are Senlor
Cambridge or ‘O’ Level, or equivalent in Mathematics
and Engiish.

—t  r 7 I rr I 1! I ]
Please send free prospectus to: I

Name

I Address

I THE PEMBRIDGE COLLEGE OF ELECTRONICS
(Dept. Pw4 ) 34a Hereford Rd., London W2 5AJJ

www americanradiohistorv com
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and make no mistake

4

People ask Laskys because of their keenly competitive pricing policy.
People ask Laskys because of their staggering range of choice.
People ask Laskys because every item they sell is fully guaranteed
for a year with no sneaked in charges for labour or parts.

People ask Laskys because they give advice

that can be trusted.

MODEL AS.100D VOM
100.000 0pv.
Mirror scale.
Built-in meter
protection. 0/3/
12/60/120/300/
600/1200V DC.
0/6/30/120/300/
600V AC.0/104A/
6/60/300mA/

12 Amp. 0/2K/
200K/2M /200 Meg B
Ohm. - 20to - 17dB

OUR PRICE £17.50 peap 20p.

LB3 TRANSISTOR TESTER
Tons 1CO and B.
PNP/NPN. Operates
from 9V battery.
Instructions supplied

OUR PRICE
£3.95  rar20p

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
Operates

TMK 100K LAB TESTER
100,0000pv. 6%
scale. Buzzer

current 10/100uA/10/
10/100/500mA/2.5/10A. Resistence:
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels: —10 to +43dB. Plastic case
with carrying handle. Size: 190 x 172
x 99mm.

OURPRICE £19.95  pap2sp

on two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

AUDIOTRONIC Model ATM1
Top value 1,000
opv pocket multi-

Complete with
test load:

OUR PRICE £3.25 P&P 15p

MODEL HIOKI 730X
30.000 apv. Over-
load protection.
6/30/60/300/600/
1200V DC.12/60/
120/600/1200V AC.
60/pA/
30mA/300mA,
2K/200K/
2 Meg Ohm.

10to 63dB.
OUR PRICE £7. 50
P&P 15p.

AUDIOTRONIC Model ATM5
Jewel movement,
attractively moulded
case with edgwise
ohms ad]unmsnt

Rs : 0-3/16/150/

Resistance: x 10 &
x 100. —10 10 +16d8B.
Supplied with battery
tost leads and data
bookist, Size: 121 x 73 x 29mm.

OUR PRICE £3.50 P&P 15p

MODEL TE300
30,0000pv. Mirror
scale. Overload

OUR PRICE £7.50 PuP 15p

U4312 MULTIMETER
extremely sturdy
instrument far

weneral etectrical

6670y
0 0 3/1, 5?7 5/30/
50/\50 300,

V DC & 75
O/O 3/1 §/7.5/30/

DC.

60/150/600mA/

1.5/6A AC. 0/200/3k/30l( ohms. DC
accuracy AC 1.5%, Knife edge
pointer, mirror scale Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75 P&P 25p

J70WTR MULTIMETER
Feutures AC n:urmn(
anges.
0/0°5/2, 5/10/50/
250/500/1000V D
872.6/10/50/250/
500/1000V AC,
0/50uA/1/10/160
PALII10A DC.
0/100mA/1/
AC. o/sk/so«/soou/
5 Meg/50 Mas.
Decibels: ~20 to +62dB.
OURPRICE £19.95  rap 25p

U4341 Multimeter &
Transistor Tester

Ranges: 0.3/1. /5

30/60/150/300/900V

DC. 1 5/7 5/30/150/

300/750

Curmm 0 M/O 6/
00m.

A DC
0 3/3/30/300mA AC.

0.06/
06/2/6/20/60/200\( ohms/2 Mohms.
Battery operated. Suppiied comple
with probes, leads and steel carryi
case. Size: 115 x 215 x 90mm,

OUR PRICE £10.50 P&P 20p

KAMODEN 72.200 Multitester

1500V DC. 03
12/60/300/11200

V AC. 0/6uA/
1.2mA/120mA/
600mA/12A DC
0/12A AC. o [
+630B, 0/21/200k/ *
2 Meg/200 Megohms.

OUR PRICE £22.50 par 30p

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirror
soale, Overlo: ad
protection.
06/3/12/30/1/20/

120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Mag/

100

Meyg.
—20 to +50dB,
0.01-0.2MFD
Transistor tester measures Alpha, Beta
and 1CO. Complete with instructions,
batteries and leads.

OUR PRICE £19.95

m

P&P 25p

MODEL TH12

20,000 opv. Ovurload
protection. Slide switc
selector. 0/0.25/2. 5/10/
50/150/1000V DC. 0/10/
50/250/1000V AC. 0/

50uA/25/250mA OC.
0/3k/30k/300k/3 Megohms. —20 to
+50d8.

OUR PRICE £5.95

P&P 15p

HIOKI Model 720X VOM

ing instrument.
20,000 opv.
5/25/100/500/
1 b

U4324 MULTIMETER

0.6/1.2/3/12/30
60/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC
Current: 0.06/0.6/

6/60/600mA/3A DC.

[] 3/3/30/300mA/

3A AC.

25/500 uhms/O 5/5/50/500k ahms/5
Mohms. Decibets: —10 to +12dB. Size

167 x 98 x 63mm. Supplied comp-
lete with test leads, spare diade and
instructions.

OUR PRICE £8.00 PiP 20p

MOOEL 500
30,000 opv with
overload protect-
tian. Mirror scale.
0/0.5/2.5/10/25/
100/250/500/

1000V DC.

9/2:5/10/25/100/

250/500/1000

AC. 0/50uA/5/50/
500mA. 12A DC

SieonTs meg/60 megohms.

OUR PRICE £1395

Carr. pad
Leather case far above £1.75

U435 MULTIMETER
20,0000pv. Ovsrload
grolsclad Aany

5mV/2.5/10/.
|00/250/500/1000V
0DC. 2.5/10/25/100/
250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/2.5A
DbC. 5/25/100mA/
0.5/2.5A AC. Resist-
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mm. Su|
plied complate with leads, rocodite
chips and steel carrying case.

HIOKI 750X VOLT-OHM-
MILLIAMETER L

43 ranges: 00,3/ |"'"—"
1 5/3/3/12/30660/1(;50/
i 3/8/15/30/60/120/
300/600/7,200

Cur: 0/60 /
1. 5/3/‘5/30/150/300
mA/6/1 Resistance:
0- 3/300k/3/30Mohms
: —10 10 +17dB. Outp:

ecibels: ut:—
0— 3/6/15/30/50/120/300V A:cur
acy + 3% DC, + 4% AC. Sensitivity:
50,000 opv DC, 6.000 opv AC. 4 nch
meter. Built in protection. Size: 57 x
102 x 153mm.

OUR PRICE £11.95

P&P 40p

U4317 MULTIMETER

High sensitivity =
instrument for field m:’; &
z e

and laboratory work,
Knife edge pointer,
mm mirror scale. ~—
g 100mV/
0 5/ 5/10/25/50/100/250/500 /1000
5/10/25/50/100/250/
500/1000‘1 AC Current: 50uA, / 5/
1/6/10/50/250mA/1/5A DC. 0,25,
0. 5/1/5/10/50/250mA/1/ A AC. Res-
istance:  0.5/10/100/200 ohms/1/3/
30/3¢ ohms. Docl bels: =5ta +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied i1n carrying case com-
plete with leads.

OUR PRICE £15.00 P&P 20p

KAMODEN HMG500
insulation resistance tester
Range 0—1,000

Megohms, 500V, T
Battary operated. ™

Wide range clear

meter 4" x4%". =
Complete with L

deluxe carrying L
case, batteries and instructions.

OUR PRICE £19.95 P&P 30p

HIOKI MOOEL 700X
100,0000pv. Overload
non. Mirror scale.

12/30/60/120/300/
60071200V OC.
1.5/3/6/ ’12/30/60/150/
300/600/1200V
15/30uA/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/2M/20MOhms.
20 to +63dB.

OUR PRICE £14.95

P&P20p

MODEL U4311 Suh-standard .
Multi-range Volit-Ammeter
Sensitivity 330
ms/Volt AC
and b
Accuracy 0.5%
DC. 1% AC.
Scale length.

165mm.
0/300/750uA/
1.5/3/7.5/15/
30/75/150/300/
750mA/1.5/3/
7.5A DC. 0/3,
7.5/15/30/75/
150/300/750mA/
1.5/3/7.5A AC,
0/75/150/300/750mV/1.6/3/7.5/15/
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7.56/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
lied complete with test leads, manual
and test certificates.

OUR PRICE £49.00 r&psop

C15 PULSE DSCILLOSCDPE

and p¢
forms in electronic

Sensitivity 3t 100k Hz
VRMS/mm: 0.1-25;

HOR. AMP, Band-
width: 500kHz.
s.nmlvm/ ay 100k Hz

gd:l 25
Prosﬂ m jered sweep
l—3000u°sn0c. Free running 20—200
kHz in nine ranges. C-Inbrn(or pnps
220 x 360 x 430mm. 115—23

OUR PRICE £39.00

CarL paid

OUR PRICE £8.75 P&P 20p
;'{')ggitv'}cm 097 Clamp VOLT
8000 opv AC. AMMETER
Mirror scale For msasunng'AC_'vholr'
-6/3/12/30/120/ Rt
. Ranges: L
600V DC. 3/30/ 300/600V AC, Current
120/600V DC. 10/25/100/250/S00A.
50/600pA/60/ Accuracy 4%. Size 283 x
00mA. 4 mm. Complete
10/100K;1 Meag/10 Meg Ohm. with carryng case, leads
—2010 - 46dB. and fuses.
OUR PRICE £6.97 repisp | OURPRICE £10.50  pup 20p
U4323 MULTIMETER IGMK MODEL TWSOK
20,0000pv. 9 = —oo es, mirror
unit with nudmrlF - scate. S0k/V DC
oscillatcs. Suitable Dckv(,nAc'o e
lov qcn-m rscewer g 2/%/01/ 225;?225“0/
5/50/1
05//2‘%100/ 0/2501 i ([25/s01287250/88
2. 5/10/15/250/500/1oonv AC. 0.05/ ;glegé;gég?/sol
0.5/6/60/600mA DC. Resistance: | (EXEI0S00
x10. x 100. x 1,000, x 10.000 {S0(}. 25/50uA/2 6/5/25/
500(}. 5kQ2. '50k(} cantre scale) 50/250/500mA/5/
Battery _operated. Size: 160 x 97 * | 104, Aesistence:
10k/100k/1 M

40mm. Supplied in carrying case com-
plote with test 1sads.

DUR PRICE £7.00 PEP 20p

10 Meg ohms. 00 481508,
OURPRICE£12.50 rap17p

Model HT100B4 MULTIMETER

Overload protected, l
.

9.5uA Meater with
murror scale. Sensitivity
100k V. Polanty change
switch. Ranges: 0.5/2.5/
1-/50/250/500/1,000
Volts DC, 2.5/10750/
250/1,000 Volts AC.
DC resistence’ 0—. 20/
200k/2/20 Meg. ohm:
DC current:— 10/250uA/2 5/25/250
mA/10A. AC current:—0—10A. —20
to +62dB, Operates from 2 x .5V
batteries. Size: 180 x 134 x 79+ .m,

OURPRICE£17.50  rgpaop

shock praof circuits.
h

TEGS VALVE VOLTMETER

1.5-1500V. AC
volts 1.5-1500V.
Resistance up to
1000 Meg

200/240V AC
operation. Com-
plete with probe
and instructrons.

OUR PRICE £17.50
Addivional probes availsble
£2.12, HV £2.50

P&P 30p

RUSSIAN CI16 Double Beam
OSCILLOSCOPE
§ MHz pass band.
Separate Y1 and Y2
amplifiers. Flocung-
ular B x .dl' IC
.CJ"""f'om'o"!.'.

Supphed complan with all accessories
and instruction manual.

OUR PRICE £87.00

Carr. paid

MODEL AF.105 VOM
50,000 opv. Murror
scale. Meter
protection.

0/3 3/12 80/120/
300 600/1200V DC.
0/6/30/120/
300,600 1200V DC.
0/30pA,6

60/300 mA,

12 Amp.0/10K/

“ii-
1m/10m, 100

Meg Ohms.-20to - 1 ldB

OUR PRICE £12.50 r&p 200.

www.americanradiohistorv.com

MODEL TE15
GRIO OIP METER -
Transu(onsed Opuv
ates as Grid
Oscillator, Absorb
tion Wave Meter and
Oscillating Datector.
Frequency rai
440kHz—280MH2
in six coits. 500uA
maetar. 9V battery
operatian. Size:

180 x 80 x 40mm

OURPRICE £1995  par20p |

Also zee Tollowing pag

ALL PRICES
EXCLUDE VAT
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SWR METER Model SWR3

scale 5 section collapsible
antenna. Size 145 x 50 x
60mm.

OUR PRICE £4.25

P&P 25p

AT201 Oucade
ATTENUATOR
ey firi kg
0-111d8, 0.1dB

steps. Impedence 600 ohms. input
sgw munmum 30dBm. Size: 180 x

OUR PRICE £12.50  rap37p

MDDEL MG 100 SINE SQUARE
WAVE AUODID
GENERATOR
Aange 19-
220,000Hz Sine
Wave 19—100,000 Hz Square Wave
Output Sine or Squars wave 10v P to P
Size 180 o 90 x 90mm.Operation
220/240v,

OUR PRICE 219 95

P&P 37p

£ LIMITED STOCKS
SKYFON 100mW

TRANSISTORISED L.CR. ALC.

BR/8 MEASURING BRIOGE
A new portabile
bridge offering

PS200 Regulated POWER

SUPPLY UNIT

Solid state. Vlnlbh
V DC

pendent meters 10
monitor voltage and
current, Output
220/240V AC.

Sll. 190 x 136 x

OUR PRICE £19.95

OUR PRICE £24.95 per pair
P302 Two Chennel 300mW
OUR PRICE £52.50 per pair
P1003 Thres Channel 1 Watt
OUR PRICE £71.25 per pair
P&P 50p per pair

N.B. Unlicenceablein U.K.

SPECIAL vy N
BARGAIN! .
FERGUSON !
3406 HI-FI -
SPEAKERS

quh quality 2 way speaker systems.
25 Watts. 4—-8 ohms. 40Hz—18kHz.
Size: 560 x 340 x 255mm. approx.
Wood grain firish with black fronts.

OUR PRICE £26.95 pH. p&p £1

SPECIAL BARGAIN 1

STEREOSOUND SPEAKERS

Matched pair of

stareo bookshelf
. Deluxe

speal
teak eer:
finish. Size:

0T55G DIGITAL CLOCK
MECHANISM, i

POWER RHEDSTATS _

High quality ceramic
Wind-

range and
1 low

6 ranges:
ohm-11.1 megohm + 1% Induct-
ance: 6 ranges: ¥ microhenry-111
henries * 2% Capacity: 6 ranges:
10pf-1110 mfd = 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 + 1%
Bridge Voltage st 1.000cps. Opere-
tad from 9-volt battery. 100 micro-
amp metar indication. Size 73" x

%" *Z"QUR PRICE £25.00 pap 25,

TE16A TRANSISTORISED
SIGNAL GEuERATOR

lation.
149 x 149 x 92mm. Complete
instructions end lesds.

wi
OUR PRICE £8.97

P&P 25p

ings embedded in
vitreous enamsl.
Heavy gul'v brush

e hole f . %" diameter shafts.
qummlu lvllllbll

i
25 WATT  10/50/100/250/500/

1000 Ohme £1.15 paP top
50 WATT 10/25/"501250/5001
ms.

1000/2500/!
£1.62 par 10p
100 WATT 1/wo/25/5o/10012501

500/1000/2
£2.34 P&P 15p

i
Features _%3-

24 hour
alarm
setting,
on/of
and auta
alarm ‘sleep” switch. llluminated rot-
ary disl with hours, minutes and sec-
onds. Automatically turns off radio,
TV, hght etc. and with auto-switch-
ing will turn on again when required.
240V AC operation. Switch rating
250V-~3 Amp.

OUR PRICE £5.95

P&P 30p

8 watts AMS, 16
watts peak.
Camplete with
Din jead.

OUR PRICE £12.95

P&P 50p

6 transistor

Double tuned
discriminator.
Ample output to feed most amplifiers.

rates on 9V battery. Covers B8—

SINCLAIR ICI2
INTEGRATED
CIRCUT . . {7
AMPLIFIER ~QNN\Y/2~
wi X -
A Se

MOOEL TE20 RF SIGNAL
GENERATOR

logwusv ZZD—ZIOVA I'S.
n 265 x 50mm. Complete wi

OUR PRICE £17.50

P&P 40p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
256V S0leBis. Dutpur 0o Jo0v
MODEL $260 BEPN&(;N MOUNTING

MODEL SZSOB PANEL MOUNTING
3

Op
2.5A £ 12.00 35¢p

ting board.
OURPRICE£2.35 rparisp.

MHz. Ready built, ready for use.
Fantastic value for monay.

OUR PRICE £8.95 P&P 20p

Stereo Multiplex Adaptor £5 95 extra

M TUNER CHASSIS Gl

Model A1018
FMTUNER
6 transistor high .]
I::itv unit—d
stages a|
double mne.'i

LHO2S STERED HEADPHONES
L;‘ght weight head-
[phones with padded

ear pieces. 4?6 ohms. {
20-20,000Hz.

IComplete with 6

ead and plug.

OUR PRICE £1.97 P&P 30p

For use with most amplifiers. Covers
— 108MHz. Powered by 9V battery.
OUR PRICE £13.50 P&.P 30p

Sterso multiplex adapter £5.95 extra.

SINCLAIR “SCIENTIFIC*

CALCULATOR
L

functions plus

TE1018 Deluxe Mono High

TE-200 RF SIGNAL
GENERATOR
Accurate wide range
signal generetor
covering 120 kHz-500
MHz on 6 bends.
Directly calibrated.
Variable R.F.
attenuator sudio output. Xl socket
for salibration. 220/240V s.c.
Brand new with instructions.

Size 140mm x 216mm x 170mm,
OUR PRICE £17.50 P& 30p.

'

BVO5 Vernier TUNING OIAL

App. 7:1 ratio planetary

Impedence Headset.
Sensitive magnetic
headset with soft ear
pads. impedence 2,600
ohms {600 ohms DC).
F!’):)qu.mv response:

logarithms to base 10,
antilog. sine, cosine. *
tangent, arcSine,
arcCosine and
arcTangent

Complete with
instructions, case and
batteries Rec Price

9.00
OQUR PRICE £44.50

8 digit display Four
——

@ HIGH QUALITY
| CONSTRUCTION
KITS
| WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

JOSTY

All kits are complete with compre-
hensive easy to follow instructions and
covered by full guarantes.

Post and Packing 15p per kit.

gh
dimmer/speed control........ £4.80
ATSG 2,200W triac light
mer/speed control.. £6.90
ATGO 1 channal light contral..

ATBS 3 channel light control.
P304 Circuit board.
GP310 Sterec pre-am

for use with 2 x AF
GP312 Circuit board.
GU330 Tremolo un

F325 Delux . £24.
HF330 Docodu (HF310/325) £9.96
HF380 Iw/vht aer:al amplifiar £4.94
HF395 broadband aerial amp. {1 77
LF380 Oulduahamc devic 1.36

PP

NT305 Voltage converter....
NT315 Power Bagply 240V AC

104,5/15V S500mA. £9.57
Amateur Electronics by Josty-Kit,
the professional book for the amateur
—cavers the subject from basic
-cnp-ls 10 adv-ncod slectronic techi

Complete with circuit board for

AE1 to AE!O listed below,
OUR PRICE £3.30 (No vaT)
P&P 25¢p plus VAT.
AE1 100mW output stage
AE2 Pre-amplif
AE3 Oiode rec

mu
AE6 Monostabla mu
AE7 RAC generato

AEB Bass filt.

AES Treble

AE10 CCIR

1021 Stereo Listening Station
For balancing TN

and gain selection
of I:udrpnhu

response 20Hz —18kH2.
Complete with 10ft.

Excellent Value

OUR PRICE £28.50

u':. vernier dial. Log QUR PRICE £2.25 P&P 30p

scale L

Blark seuen 15 QBB [TE1035 Stereo HEAOPHONES [ ° P 2P 220

g R T (poemaihes SINCLAIR SYSTEM 2000

knob and coupling. %' dism. shaft | b0 earcups. Adjust- STEREDO AMPLIFIER

OUR PRICE £1.62 P&P 16¢ | able hndblnd:: me AND TUNER

240" Wide Angle ImA METERS e Tt

MW 16 60x60mm and stereo jack plug. ?0660 8 (P) @ Q

£650 PaP i5p OUR PRICE £2.60 P&P 30p

MW 1-8 80x80mm SHEOV MONO/STERED AMPLIFIER

I 8

LD (B HEAOFHD channel RMS. Distortion loss than
Volume .:o,“,°| 'D, 006%. Sihicon transistors Two
each channel. 4/16 ohms @ pick-up plus radio and tape inputs,

CP110 CHASSIS PUNCH SET impedence. Frequency tape output and scratch filter.

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
na

/ 260V
AC operation. Supplied brand new
w";untood with instruction manusl

OUR PRICE £24.95 rar37p

[
Soiog®

Caretulty machined tog Irid- nool

Contains 1/2“, 5/8”, 3/4"

1 1/B’ pum:h-scomplou with gnpper
accessories.

and
OUR PRICE £3.00 P&P 40p

coiled tead and jack
OUR PRICE £4. 97 P&P 30p

P & PGOp.

o

BHO01 HEADSET and Boom
Microphone

Moving coil. Ideal
for language
teaching,
communi-

cations etc.

Headphone -mpad-nu 16 ohms. Mic-
rophane impedence 200 ohms.

"HITACH) FLUDRESCENT

ARF 300 AF/RF SIGNAL
GENERATOR
ised

tput
w muumu
220/240V AC operation. Complete
with instructiona and leads.

OUR PRICE £37.50

P&P 60p
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LANTERN L1901
A portable battery
opersted lantern
ides! for home.
motonng, camping
atc. Approx. 10
1a4). Provides
bedlant light trom 9
1.6v batteries |not
supplied).
oun'price £7.19
P&P 25p.

OUR PRICE £5.95 PRP 30p

— 9! u
FM TUNER

Excellent selectivity and sensi-
tivity. Twin dusl-varicap tuning.
4 pole ceramic filter 19 transistor
stereo demodulator giving 40 d8
separation Distortion0 2%output,
Fantastic Value.

OUR PRICE £28.50 parPeop

EMI LOUOSPEAKERS
Model 350 13 x 8" with #
single tweeter/crossover.
20-20,000Hz. 15 watts
AMS. Available 8 or

15 ohms.

OUR PRICE

£7.50 each P&P 37p
Model 450 13 x 8" with
twin twntar/croswver
55— 13,000Hz. 8 wa A
AMS, Avadable 8 or 15 ohms

OUR PRICE £3.62 each PaP 25p

1al:|llt¥' for stareo

swm:hmg Two
gain cantrols, speakers on—otf slide
switch, sterec headphone socket.

OUR PRICE £2.25 P&P 15p

AUOIOTRONIC

Low NUISE CASSETTES

TYPE 25
<60 es7  £300 €108

€90 £2.24 £4.256 £10.00

ci20 £2.73  £517 £12.24

AUOIOTRONIC

Cr02 CASSETTES

TYPE 10 25

CRE6G 392 €192 £19.02

CR90 €532 £10.46 £25.22

AUOIOTRONIC

8§ TRACK CARTRIOGES

TYPE

40M ssa €400 €750

aw €115  £5.40 £1o 25

P Cassettas tridges
DVER 10 of mlRu POST FR El

SINCLAIR Project 80 Mudules

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All silicon,
transistor
amplifier aper-
ates from mag-
netic, cersmic
or tuner
Inputs with
twin stereo headphone outputs and
separate volume controls tor each
channel. Operates from 9V battery.
INPUTS: 5mV and 100m

OUTPUT: 50mV per chlnl\d

OUR PRICE £8.50 P&P 20p

KEG30 3 Station INTERCUM

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-
lete with cabla and battaries

OUR PRICE £5.25 P&P 50p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12°DR/8
Bass Speakers
8 ohms 30"
Heavy duty, id
for Hi-Fi P.A.
Group

OUR PRICE £12 50
P&P 50p

EA41 REVERBERATION
AMPLIFIER

Self contained,

POST & PACKING 35p each.
MP7 MIXER-PREAMPLIFIER

idu.

controls enabling

complnl mixing

facilities. Battery

xlz7n76mm wuu Mics. 3 x 3mv
1 3mV 600 chms. Phono. Mag.
V 50k: Phono Ceramic 100mV 1
. Output 260mV 100k

OUR PRICE £8.97

P&P 20p

www americanradiohistorvy com

battery operated.
Simply plug in

microphons, guitar etc. and output 10
your amplifier. Volume control and
depth of rwubormon control. Beau-
walnut cabinet. 1 x 108mm.

OUR PRICE £7.50 P&P 20p

ALL PRICES
EXCLUDE VAT
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(SEW)] CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CALLINTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE

CLEAR PLASTIC MODEL SD640

Size: 85 x 64mm

S0uA .. £3.80 _
100uA £3.75 1
200uA £370

A £3.66
50-0-50uA” | £376 A
100-0-100uA . £370
1mA .. . £3.85
SmA £3.66
10mA . £3.66
SOmA .. £366 10V DC £3.65
100mA £3.66 20V DC £365
S00mA £3.65 v £365
1A DC £3.86 300V DC £3 65
SA DC £366 15V AC . £375
10A DC £3.65 300V AC .. £3.75
§v oc £365 VU Meter £3.90

CLEAR PLASTIC MODEL SW100
Size: 100 x 80mm

£4 60

150V AC .
300V AC .
VU Meter

£4.45
£4 45
£4 90

*Items with asterisk are Moving Iron
type, all others are Moving Coll

CLEAR PLASTIC MODEL SD830
ize: 110 x 83mm

ize:

50uA .
100uA

200uA

500uA .
50.0.50uA

100.0-100uA —

ImA .

SmA |

10mA |

S0mA | 10V DC £4.10
100mA 20V DC | £410
500mA oV DC . £410
1A DC 00V OC £a10
5A DC 1sVaAC [ fa20
aDc 300vac ¢ fa20
5V DC £410 VUMeter . .. £440

EDGWISE MODEL PE70
ize: 90 x 34mm

Size: 90 x

VU Meter ..

CLEARPLASTICMOOEL MR 45P
Size. 50 x 50mm

CLEAR PLASTIC MODEL MR 65p
Size: 86 x 78mm

BY MAIL ORDER

481 OXFORD ST, 01493 8641
10 TOTTENHAM CT. RD. 01-637 2222
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD.  01-636 0845
87 TOTTENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD.  01.580 0670
JLISLE ST. W(2 01-437 8204
34 LISLE ST. W(2 01437 9155
118 EDGWARE RD. W1 01-723 9789
193 EDGWARE RD. W2 01-723 6211
207 EDGWARE RD. W2 01-723 3271
311 EDGWARE RD. W2 01-262 0387
346 EDGWARE RD. W1 01-713 4453
381 EDGWARE RD. W2 01-723 4194
109 FLEET 57, EC4 01-3535812
152/3 FLEET ST. EC4 01-353 12833

MODEL ED107 EDUCATIONAL METER
Size: 100 x 9C x 150mm including terminals

A range of high quatity
maoving coil instruments 1
ideal for schoot experi-

ments and other bench
applications. 3" mirror
scate. The meter move-
ment is easily accessible
to demaonstrate internal
waorking.

SO0uA .. .. £8 50

100ua’ U £7 90

50-0-50uA £7 30

TmA” £7.60 20V DC £780

rozIma £7.60  300vDC. . £760

dokes £7.80 500mA/SADC  £860

Hehes 2 5V/50V DC .. £8 60

B OVISC £789 svrisv DC £8 60

188 £783 1sapC £8.60
1A/15A DC £8 60

CLEAR PLASTIC MODEL MR 85P
Size: 120 x 110mm

50u. £5 4
£5 40
£5 35
£5.25
£540 AR
£5.35 4
£5.20 T2
£5.20
£5 20
£5 20
£5 20
£5 20
£5.20 300V DC .. £6 20
£5.20 15V AC £5 30
£520 300V AC .. . £5 30
£520 S Meter TMA . £520
£520 VU Meter.. £5 55
£540 1A AC “£520
£620 5AAC °£520
1520 10A AC © £5.20
£520 20A AC * £5.20
£520 30A AC ¢ £520

CLEAR PLASTIC MODEL MR 38P

150V DC .. 500mA AC
86 SOUTH ST. ROMFORD 7020218

BAKELITE MOOEL S80 Enlarged Window

Size: 80 x 80mm

KENT

53/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0533-537678

SURREY

Size: 42 x 42mm

1046 WHITGIFT CENTRE, CROYDON

CLEAR PLASTIC MOOEL MR 52 00N ir
I C0a (T 27 EDEN ST. KINGSTON 01546 7845
32HILLST. RICHMOND  01-948 (441

WARWICKSHIRE

116 CORPORATION ST., BIRMINGHAM
021-236 3503

ALL BRANCHES OPEN FROM
Fam to dpm HON. TO SAT

BARCLAYCARD
& ACCESS

£2 80 VU Meter..

CLEAR PLASTIC MODEL SD460
Suze: 59 x 46mm

POSTAGE & PACKING 15p

af the worid t
Wasl Sirder Do
Immediate afte
o

CHEQUES ACCEPTED FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARD.

All prices correct at 13-5-74 but
subject to change

ALL PRICES

-

4

\ s

and make no mistake |

Grosvenor Place London SW10EX
4 member of the Augiotionic Group of Companies D GO GEED TP AINN SEED MR IR MR AEED EEED A

EXCLUDE VAT

We offer a speedy and efficiant service
by masl order Remember 1o add 10%
VAT to total value of goods including

| FOR MAIL ORDER ‘A" 5 5ot

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT
Audiotronic House. The Hyde, London NW9 6JJ Tel. 01-205 5651,3735

Please send me the following items

[ cheaue
tenciose (=
tinc PEP and VAT) " postatorder
Lt money order
I wish 1o pay by Barclaycard, Access
ana my number

I TOTAL PURCHASE PRICE
I NAME

ADDRESS

|
|
|
|
I
3
|

Registered in England No 347947 a112 Lower Signature

PW7
267
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HIGH FIDELITY
LOUDSPEAKER KIT

retail price

Distributors to the wholesale
and retail trade

LINEAR PRODUGCTS LTD.

Electron Works, Armley, Leeds
LS12 3SA. Tel, 630126

descriptive
leaflet.

Recommended

£10-98

including V.A.T.

Consisting of a Fane Model 803 ultra-low
resonance 8" speaker unit with PVYC cone
surround, and a Fane Model 303 high frequency
pressure tweeter together with a printed
circuit cross-over assembly with ferrite cored
coils.

SPECIFICATION OF UNITS
Model 803 Model 303
Overall Diameter 8” 3
Natural resonance 30Hz
Main resonance *35Hz
Magnet Pole Diameter 17
Magnet Flux Density 13,000 gauss
Frequency response 30Hz-8kHz
Impedance 8-15 ohms
Power Handling *I5 watts

I2(§).Hz

10,000 gausé
2kHz-17kHz
8-15 ohms
*|5 watts
Very easy to assemble, this boxed kit comes
with acoustic foam damping material, panels,
screws, wire, wiring diagrams and instruc-
tions to provide a remarkable loudspeaker
assembly—a pair is ideal for stereo.

CABINETS for the ‘Mode One’ are available in Teak
veneer finish. SIZE 15}” x 103" x 9",

*When used with above cabinet.

Manufactured by

FANE ACOUSTICS LTD.

Hick Lane, Batley, Yorkshire.
Tel. Batley 6431

ALL PRICES INCLUDE VAT

AERIAL MAST POLES. Approx. 5ft. 2in. high, 2in. dia. Interlocking ends.
Minimum order 3. As new, £1-25 (cach) P. & P. 40p each.

AERIALS. As new. Whip Type 11ft. £1 each. Callapsible type. P. & P. 20p.
New Bases for the above 75p, P. & P. 30p.

PAIR OF 4 x 150A VALVES complete with bases ex-equip not tested.
Good condition £3, P. & P, 30p.

BARGAIN PARCELS 14ib at £1-60 plus 35p p.p.; 28lb at £3:00 plus
574p p.p.; 56ib at £4-95 plus £1-37¢ p.p. Contains pots, Res. Valves, Diodes,
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip
Service.

FANTASTIC BARGAIN, New 6 inch tubes. E450 4/B{16 4VH, medium
Persistance, green. Ideal scope tube.

Also 7BP7. All unused as new. Price £2 post paid.

TRANSISTOR BOARDS—consisting of transistors, diodes and resistors
etc. Long leads. Good value 12 for £1-00 (min. order) P. & P. 30p.
Quotations for quantity.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 2¢in., 2in.
mill amps, volts, amps. Mixed at the bargain price of £2-20 P, & P. 30p.
minimum order of six.

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £1, p. & p,
25p.

AERIAL POLES 4ft high 2” in diameter push-in type as new £1 each p. & p.
25p each minimum four.

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS,

A. H. THACKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs,
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FELSTEAD ELECTRONICS (PW8I), Loratey Miioutts sxs

% CHEADLE, CHESHIRE SK8 4EE
STYL! Replacements for virtually ali ACOS, BSR, COLLARO, GARRARD, PHILIPS,
RONETTE, 8SONOTONE. Single Tip: Bapphire 16p, Diamond 85p. Double Tip: Can be
Btereo/LP 478 or 8T/LP+8T/LP Bapphire 32p. Double Tip: Diamond BT/LP+ Bapphire
78 65p. Diamond ST/LP+4 Diamond 8T/LP £1-20. For GOLDRING Diamond 800, GBOOH
and (850 at £1-90 each. GBOOE at £3:76. FREE LIST (FOR BAE) FULL DETAILS
8TYT.I AND CARTRIDGE EQUIVALENTS Includlng BHURE, PICKERING, AUDIO-
TECH, B. & 0., AND MANY MORE S8TYLI FOR MAGNETIC AND CRYSTAL
PICK-UPBS, Charges 9p any quantity.
CARTRIDGES. All with styll and fittings. Replacements for ACOS GP/91 8C (Btereo-
mono compatible series at £1-05, GP93 Btereo at 21-45, GP94 Bterev Ceramic at £1-88:
for RONETTE DC/4008CM (Speed change switch at front for GP67, TC8 & ¢.) at 21-15,
tor BBR X3H, X5H and X5M at £1-30 each, BX5H and BX5M at £1-85 each. TC8H at
2145, TCS Btereo, 3 pins, £2:10; charges 9p any quantity.
RECORDING TAPE. ALL FINEST BRITISH MYLAR: 5” 600 ft. 40p; 57 900 ft. 86p:
547 1200 ft. 78p; 7" 1800 ft. £1-05. Charges for 5 and 517, 1-4, 9p each; 5 and over, 33p
the lot. Charges tor 77, 1-3 1lp each, 4-5 33p the lot, 8 and over 39p the lot.
SPEAKERS 2}, 3. 8 or 4 ohms (state which) 55p. Charges 8p each. 12” round, fitted
cone tweeter, 6 watta indistorted, 3, 8 or 15 obms (atate which) £2-40 (charges 30p)
OR, PAIR FOR S8TEREO, £5:15 charges pald.
CONNECTING WIRE. Pkts. ot 5 coils, asstd. cols., each 5 yds. Solid core 19p (8p charges).
Fiexible 21p (10p charges).
EARPIECES. Magnetlc. 2-5 or 3-5mm plug (state which) 15p. CRYSTAL (3:8mm only)
86p (all 8p up to 6).
VIBRATORS. 7 pln BYNCH. (128R7 type) 75p. 4-pin NON-synch (121HD4) 45p (all
8p each).
Send SAE for Iree styll, cartridge and components list. All prices include VAT.

<&==-_ CONTACTLESS ELECTRONIC
=

e

IGNITION BY MOBELEC

)

We break the price barrier with
this trouble-free inductive dis-
charge contactless ignition which
replaces contact points by a
solid-state trigger-head giving
high energy spark for excellent
FROM £]3_95 p&p cold-weather starting and super-
ONLY 26p smooth tick-over. Designed for 4

or 6 cylinder neg. earth cars at a
lprice you can afford. Easy to fit, clear illustrated instructions,
free fitting kit. State model, make and year. Other Mobelec
capacitive discharge E series models available. Mobelec E
series for high performance engines. 4 & 6 cylinder NEG.
AND POS. EARTH. £22-82. 8 cyl. £24-75. Post free.

i

Dept. PW/6, 226 Mary Street,

S|lH|ll PBonucTs Birmingham BI12 9R}. Tel: 02!-440‘3600

www americanradiohistorvy com
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ECL86¢ .40 | EZA1 .27 ([PEN4S .80 | UCF80 .65]|AAl19 -17|BA120 -14]0A70 17
EF22 1.50|GY801 .76 |PEN4SDD |UCH212.00{ AA120 17 |BA1S0 -11|O0A78 17
EF4@ .75|GZ82 .54 80| UCH42 .70 | AA120 17 |BA15S -17|0A79 10
C RPO RATION LTD EF41 .70 |GZ33 1.00| PEN4S .50 | UCHS1 .38|AAZ13 -20]BC107 -14|0A81 10
o EF6 .58 gggc .g.'; PEN45SDD Uctaa 88| AC107 17 . 09
E¥78 1.50 7 UCL83 .56 |AC113 28 -28
78 GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX |!gpso .88 | HABCS80.50 | PENDD- UF4l .70 | AC126 14 4
All prices inclusive of V.A.T. Telephone 6743 g::: :2 g;‘a:gg zg PL‘qOSW 8:28 g;‘:g zg :g}g; g 28
0A2 40| 8BA6  .28(8L6GT .56|12K7GT .45'35Z4GT .65 |E92CC 1.00| EF86 .80 | H1.43DD.70 | PL36 .66 | UF8s .44 | ACI132 22 -
OB2  .40|6BC8  .40(6L7 .60]12Q7GT -48|3625GT .75 E180F 1.00| EFa9 .97 HNS09 1-60| PL81 .44 | UF8S 1.00 | AC154 28 :
0Z4 .47(6BE6 .82|6L18  .55(128C7 .50{A0BS  -86|E1s2CC1.00| EF91 .87 HVR2 1.00| PL81A .56 UF89 .88 AC186 28 g
143 .45(6BH6 .70(6L19 2.00[128G7 .40(50C5 -48|E1148 .53 EF92 .40 | HVR3A1.00|PL832 .40 | UL41 .65 | AC187 -28 d
iitar l9emss fslalbio gk iamur elitchooismest (m B W0\ KIL g0ML ffuis, ) aci o o
.85/6BQ7A . . 28J7 .44!/50EHS . K . . . : i
13335 .28 on?n 1.33 6Q7G .:g 128Q7 ~:u 50%001‘ .:g EABC80 .88| EF183 .29 g;:: 3'22 PLUN/MO UY4l .;g Agig: -:g ggm; g gg:g ~}'
5 8 .86|6Q7GT . H7  .55|85A3 .80| EAC91 .75| EP184 .38 . UyYss . A g 168 .
}x‘?fm .gg 33?7 1-23 ugnm -gg i:m .83 85A3 1.88 EAF42 .60/ EF804 120 | KTS81 £.00| PL505 115 10 1.00|AC177 81 | BF159 -28|0C48 -1
IN6GT .85(ABW6 .90|8R7G  .80[19AQS _50 $0C1 76| EAF801 .76 EHPO .45 | KTW61 £1| PL508 .80 | U12/141.00 | ACY17 -28|BF163 -28(0C70 -1
1R ‘45|eBw7 .88|6R7TM 76[19GE 1.40|/00CG 2°40/EB34 .86 EL32 .80 | ETW62 4#1|PLA09 1.16 U19 1.78|ACY18 -22 BF173 -4/ 0C71 -1
184 .89|6BZ8  .49/6BA7  .44/20D4 2.00/150B2 .?5(EB®1 .15/ EL34 .84 | KTW631.00,K PL802 .08 U26 .80 1 ACY19 -21 | BF180 .88|0C72 -1
1U4 .40/6CR6A .40|6BC7GT .88(20¥3  .78/2188G .80| EBC41 .65 EL35 2-50 | MHLDé 41| PY33/2 .5 U26 .80 | ACY20 -20 | BF181 -44|0C74 88
1Us 76| 6C4 ‘30/68G7  -44|20L1  .88|807 .89 |ERC81 .85 FL37 £-50 M8162 100 ( PYB81 U8l -80 | ACY21 -21|BF188 44(0C78 -l
3D21 .40 |6C8 -40|68H7  .44(20P3  -80(8703  -80|EBF80 .39 EL41 .60|P61 1 00| PYa3 80 U191 .70 | ACY22 -17|BF194 -17|0C76¢ -1
23GKS .55/6C% 1.25/68J7 .56 (20P4 1-0016057 100 EBFAs .43] EL81 .60 | PABCS0 .88 | PY83 .85/yu2s1 .80 |ACY28 -20|BFYs0 -25|0C77  -80
3X2 -80|6CD6G 1,00/ 68K7GT .44|20P5 1.80/6080 2-00| EBF89 .80 EL83 .55 PC86 60 | PY88 .381U301 58 |ADI40 -40 | BFYS1 81)QC78  -17
A4 50|6CGBA .78|68Q7GT .46|2548a .38 6067 1-oo EBL21 2.00( EL84 .88 | PC88 60 [ PY500 .85|v408 .75 (ADI149 85| BFYS2 -28|OC78D -1
sD6  .40|6CH6 .60|6V8G  .17|26L6G .60|7475  1.00|ECs6 .70/ EL86 .44 |PCO5 .78 | PY500A .85 U404 .49 (AD161 -0 BY100 -20|O0C81 -1
. . VBGT .45/28Y58G .70, AC/PEN -88 . PYB0O .88 U801 .88 | AD162 -80 | BY105 -20|OC81D -1
hay A ._u: 0 . 2/PEN, 4 PY801 .85|U4020 .55/ AF106 56 BY114 -20(0C82 -1
8Q0GT .56)6CLBA 80 6X4 :0 28Z4G .88 A(i){) ! P230. 48| vees (76| AFIl4 28| BY126 17]|0CE2D .1
384 ‘86(6CHM7 75| 6XBGT o 2625 -80 JODME 08 QQV0s/10 |vpal .78{AFL1S -17|Byl27 -20/0CB3 24
4CBS  -66/6CUS  .75|7B6 226G 70| A 'Fu q 10 | YR T ATS B | B¥rio 98| Oces 20
BRaay 98 00ET 78|77 32 sons  Log|Aveo- 2 Q875/20 £1:{ w72 1 00| AF121 .88|BYZ11 -28|0C128 -
5U4G  -88|6DTeA -7817R7 .80|30CI6  76|ATP4 40 QB95/10 £1 | X65 1:26 | AF124 28| BYZ12 -28|0Cl39
8V4G .B4|AEWS .75|7Ys 85/30C17  .90|AZ] -60 QVo4/7 #1)xe¢6 1-26 | AF126 -1 BYZ13 28100189
SYSGT .46|AES  1.00 7Z¢ '80(30C18 .78|AZ31 .60 R19 .88 |Transistors |AF126 20| CGL2E 28| OC172
823 70| 8F1 70/9D7  .65|30F5 * .80 AZ&1 .66 .36| EM8 TH233 .98 | & Diodes |AF138 72/ GD9 .28/ 0C200
824G 86|6F6G  .40{10C3  .68|30FL1 .78/BL63 %-00| ECCas .85 EMMS03 02 PCF86 .55 | TP2620 .98 |2N404 20 |AF178 76| GET113 28] 0C301
5ZAGT -45|6F13 .56/ 10DR7 .86|30FL3 .75 CL33 150 |ECCSs .44/ EYS1 .40 | PCF200 .87 | UABCB80 .40 | 2N9ss .58 |AF180 83 ) OAS  -81 | 0C202
6/30L2 .80|6F14. .75/10F1  .50|30FL131 00|CYIC 1.00| ECC180 .85/ EY81 40 PCF801 .48 |UAF43 .80 )|2N1758 -56 | AF186 81| OA9 14| 00203
6ABG 1.85|6F18° .85{10F0  .85|30FL13 .B5|CYSI .46 ECC04 .80 EY83 .54 | PCF802 .50 |UBC4l .53 |2N2147 -94 | BAILLS 16| OAl0 47| 0C204
6ACT  .49|6F28  .80|10F18 .B5 SOFL14 70; DAFel .80 ECC8071.00| EY84 .70 PCF806 .86 | UBCS) .45 | 2N2297 -26|BA1l6 -20{0A47  -11] 00205
6AGS  .87|6F24  .85/10LD11 .70|30L15 .75/DAF98 .44 ECF80 .84| EY87/8 88 PCH200 .70 | UBF80 .38 |2N2369 16
6AHS .60|6F25 1 00/10P13 .70(30L17 .70\ DF91 .80|ECF82 .88 FY88 PCL83 .88 | UBFB9 .40 |2N2613 48 | MATCHED TRANBISTOR SETB:—
6ATS .16 | 6F28 .60(10P14 8 00|30P4MR DF96 .44 ECFs¢ .75/ EY9l ~58 PCL83 .84 | UBL21 .77 |2N3083 -88| LP15(ACL13. AC184. AC157. AA120) -B8p
6AKS .84|0F32  .65!12A46 1.00 .00 DE40  .70| ECF804 EZ40 .56 | PCL84 .38/ 1/C92 .48 | 2N3121 276 | per pack. 1—0OC81D & 2—0C81, 47p.
6AK6 .80/6GBG  -76/12AC6 .65|30P12 .80, DE92 .70 2.10) EZ41 .75 PCL86 .47 | UCCB4 .76 | 2N8703 -2l |]_0OC44 & 2—OC45, -47p. 1—0OC82D. &
8AMSA -B85|6GHBA .75(12AD6 .8b|30P19/ DE®8 .60 ECH?21 2.00/ EZ80 .28 | PD500 1.44 | UCC85 .46 | 2N3709 -22 |2 __0CS82 -58p. Set of 3—OC83 -72p.
6ANS  -80[6GK5 -85 12.41»:: .85 80P4 7: DL92 .ag ECHS5 1 25
6AQS -42{6GU7  .75|12AT6 .838(30PL1 .66|DL®6 .85!ECH43 .70/ VALV B H. X i
vh s RS gg Shbh o Dmo .‘3 Lt .22 MAleEg‘?ksEo R] thmn FOR CASH. LOOSE OR BOXED, BUT MUST BE NEW. OFFERS
GAB7 1.00)6J0GT .40 12AVE 30PLI4 .80|DM7] = 2.00| ECHES . All goods are unuued and subject to the atandard 90 day guarantee. Cash or cheque with order only-
:A’" -88 ﬂJGG ’Eg {ggég :g 30PL15 .90 ng{g(-)lée :g ggggo‘ :3 Despatch charges: —Orders below £5, add 10p per order up to three iterus, each additional item 3p
AlVI: .ag o .25 12BH .50 sgf)s gg E80CC 1-85| ECL83 .84 extra. Orders between £5 and £10 add 25p total. Orders over £10 are post free. S8ame day deapatch,
sA -88)8JUBA - . Ce 8 LgGT 55| ESOF 1.20| ECL83 .67 Any parcel insured against damage in transit for only 3p per order extra. Terms ol business free
SAWSA .65 6K7G -25112E1 3-00 85 -, 13 1'2 tC. . 0 on requeat. Many others in stock too numerous to mention.
6AX4 -75 6K8G -45|12J7GT .B5[35W4 -40 E83F -20| ECL84 .8 Please enclose B.A.E. for reply to any correspondence.
6B8G  .80/6L1  £2.00'12K5 1.00:3523 75/ ES88CC 1.00' ECL85 .80
ROTARY SWITCH PACK—6
STILL at £42-50 ; ; b
Solartron D 71182, Double | | Srand new switches (1 ceramic: 2 of ENGINEERS
Beami0scllloscopelC,gimels COMPONENT PACK consisting -—
3 mvjem; triager delay; crystal of 5 pots, various, brand new: 250
calibrator; 4° flat faced tube, in resistors + and § watt, many high
2?0;"0 working condition. Carr, stabs etc. Flne value at 50p, P. & P. -

12 LONG PERSISTANCE CRT,
Full spec. Price £7 50 to Include
V.A.T. and Carrlage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
QOUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz,
Hook up a 9 volt battery and connect
to your scope and have two traces
for ONLY £5:50, P. & P. 25p, (Not
.cased, not calibrated.)

NEW WIDE RANGE WOBBU.
LATOR. 5 MHz to 150 MHz up to
15 MHz sweep width. Only 3 controls,
pfeset RF level, sweep width and
frequency. Ideal for 10-7 or TV IF
alignment, filters, receivers. Can be
used with any general purpose scope.
Full instructions supplied. Connect
6 3V A.C. and use within minutes
of receiving. All this for ONLY
£5-75, P. & P. 25p. (Not cased, not
callbrated.)

. 20 Hz to 200 kHz WB.

SINE and SQUARE GENERATOR,
Four ranges. Independent amplltude
controls, thermistor stabillsed, Ready
to use, 9V supply required. £7-85
each, P. & P. 25p. (Not cased, not
calibrated.)
GRATICULES. 12cm x 14cm high
quality plastic 15p each, P. & P. 5p.
£1 worth of 'UFS’. Six Brand New
capacitors all between 15V and 100V.
Total capacitance not less than
7,000mfd. P & P 45p

Ltarge quantlty of good quality
components NO PASSING
TRADE — so we offer 3lbs of
ELECTRONIC GOODIES for
£1-50, Post paid,

CHILTMEAD | 70

7/9 ARTHUR ROAD, READING, BERKS.
Tel.: Reading 582605/65916

(rear Tech. College)

P C B. PACKS S & D. Quantity
2 sq f!—no tiny pieces. 50p plus

. 20p.
;IBRE gLASS as above £1 plus

5 CRYSTALS Our
choice, 25p, P.

SANGO 50 mlcro ampmeler 2%
diameter. Ex-new radiation equip,
£1-25 each P. & P. 17p.
CAPACITOR PACK—50 Brand new
components, only 50p, P. & P, 17p,
POTS—10 different values. Brand
new. 50p, P. & P. 17p.

TRIMMER PACK. 2 Twin 50/200pF
caramlc 2 Twin 10/60pF ceramic;
2 min, strip with 4 preset 5/20pF on
each; 3 alr spaced preset 30/100uF
on ceramic base. ALL BRAND NEW.
25p the lot, P, & P. 10p.

FLAT FACED 4”7 TWIN BEAM
TUBE type Coss:r BQD Green (race
Brand new £4 ee.

LIGHT EMITTING DIODES (Red)
from Hewtett-Packard. Brand New.

10 lo 90kHz.

- Practical Radio & Radio Amateurs j UGeneral Electrical

?naapﬂoer?c.':‘ GEILD D) CEEn (AT Electronics Practical TV g Engineering C
PHOTOCELL equ. OCPT1, 13p each. {Technatron) J Colour Television {0 B8ociety of Englneers
MULLARD OCP70-—10p each. Electronic Computer Electronics [] (Electrical Eng.) O
MODERN TELEPHONES type 706 Engineering {J C & G LI Radio Electrical Installa-
Two-tone grey. £3-75 each Two-tone’ TV Maintenance TV 8Servicing Cert. [ tions and Wiring (C
green £3-75 each. Blach £3-75 each & Servicing ) Post Master (leneral C & G Electrleal
P & P 25p ea . N ne’?:'m}é R?dio I& - éut t& 2nd Class - ;I‘;clhnlcll)ns =

¢ ngineering J erts. O rimary 3
[dealJEXTTENSIONETECERHONES Radio Servieing, C & G Electrical C& G Tele-
with standard GPO type dlal, bell Maintenance & Engineering communleations I

and lead coding. £1-75 each P. & P
25p.

DELIVERED TO YOUR DOOR
1 cwt of Electronic Scrap chassis,
boards, etc. No Rubbish, FOR
ONLY £3-50.

Open 9 a.m. to 5.30 p.m. anyday.
PLEASE ADD 10% V.A.T.

Thns 76 page
REE book ]

shows how! ‘

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

The B [.LE.T. gutde 10 success should be
read by every ambitious engineer.

send tor this helpful 76 page FREE book
now, No obligation and nobody willcall

Do vou want promotion, a better job,
hagher pay *° New Oppottunities” shows
vou how 1o get them through a low-cost
B I . T homestudy coutse. There are no
books Lu buy and you can pay-as-you-
Tearn.,

PO
No[:

on vou. It could be the best thing you

ever did.
W @R ECUT OUT THIS COUPON IR IS BND Gum
« CHOOSE A BRAND NEW FUTURE HERE!
Tich or stute subject of interest, Post 10 the uddress below.

Practise
C & G LI Installa-
tions and Wirlpg

Repairs O

City & Guilde Radio.
TV Electronics
Mechanics

To B.ILE.T. BPW 04 Aldermaston Court, Reading RG7 4PF QK [BPW 04

NAME (Block Capitals Please)
ADDRESS

Other subjects

Member of A.B.C.C.

GINEERING TE

Accredited by C.A.C.C.

BRITISH INSTITUTE OF

oLOGY
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YOUR GCAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians' Certifi-
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study Collefc specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics Schoo!, P.O. Box 156,
Jersey, C.I.
Please send FREE BROCHURE to

INAME oottt i sea e e e s ety e Block

ADDRESS  ..oeeiiiuiiienivnii e sttt e st s st s Caps
..................................................................................... Please
W.C.74

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

FERRIC CHLORIDE
Anhydrous to Mil-spec In 1lb sealed
packs. 11b 55p (20p); 3Ib £1-32 (30p);.
101b £3-83 (60p).

VERSATILE POWER UNIT

C mains f 2A
thermal cut-out and bridge rect, WIll
glve 1-7-10-5V output wlith 2 extra
capacitors. Brand new, only 83p (20p).
Also avallable In a toy garage with
press switch, lamp, etc. (Used for
‘Hot Wheels'). Only £1-63 (30p).

AMPLIFIER UNIT
tn fully screened case x5 x 347
2 GET116 on heat sink, 2 zeners, 3 pot
cores, 4 amall transformers, 1% R's,
C's, etc. 70p (30p).

3W CASED AMPLIFIER

Polished wooden cablnet 14 x 13 x 8%,
contalning a sensitive (20u4V) 4 valve
amplifier with tone & volume controls.
Gives 3 watts output to the 7 x 4* 3Q

peaker, Also a ¢ tape
deck. Supplied In good working con-
dition with clrcult. Standard malns
operation, £3:50 (£1). Sultable cas-
gette £1-10 (30p). Spare head 33p.
Tape (ex-computer) 75p (20p). Ampli-
fler chassls only, complete and tested
(2 x ECC83, EL84, EZ80) + speaker
£2-50 (40p).

7lb BARGAIN PARCELS
Hundreds ot new tg—resls-
tors, capacitors, pots, switches, +
PC boards with transistors & diodes,
also crystals and loads of odds and
ends. Amazing value £1-82 (40p).

Scopes In stock for callers, ring tor
details. SAE List, Al prices include
VAT. Carriage in brackets, small
parts 5p.

DEKATRON UNITS
Contain 2 CV2271 dekatrons, 2 4-digit
resettable counters, 2 sealed relays,
?3: )ECCM. R's, C's, etc. Only £1-7¢

P).

COMPUTER PANELS

3Ibs asstd £1-10 (30p); 7Ib £2-20 (40p);
56lb £12 (£2). 12 high quality panels
with 1C's, power transistors, trimpots
etc. £2-20 (30p), 1).

th 7 IE(iOp . Pacl
[} 14pin DIL IC's, Inc. 7400,
, 10, 20, 30 7474 etc, also MC types
<20 (20p). -

COMPONENT PACKS
500 asstd resistors £1-10 (20p), 2500
£4 (50p) 10000 £13 (£1), 100000 £80 +
carr. 150 poly, ceramlc, mica caps
68p (10p).

NEW COMPONENTS

400V 5A SCR 68p, 200V 44p, OC71 9p,
14 for £1-10, OC81D 8p, 100/£5-59,
741C TO99 35p, 2N3055 38p, -05/500V
discs 100/£1-65, 1000pF disc £1-85/100
80+ 80+20uF 350V 10p, 10/83p (30p).
8uF 2500V £2-20 (50p), 4 pole 8-way
Yaxiey switches 33p (8p), 2 pin DIN
piug 10p, 5 pIn 180° 1tp, 3:5mm plug
8p, phono 5p, 7 pin DIN plug 11p, 6 pin
DIN plug 11p, speaker cable 5p/metre
4 ::ore Individually screened 20p/
metre.

Transformers, mains PRI, SEC 16-
0-16V @ 1jA+0V tap £1-65 (30p);~
360V @ 375 mA, 260V 75mA, 63V
@ 1A £2-20 (65p). P.O. 4 Digit Count-
ers 25000 50V 55p (12p) 33pF 12kV
caps T0p/10 24F 600V block paper 33p
{10p) G150/2D Thyratrons ex-equip
33p. 6 x 4° 4Q New Speakers £1-10pr
(20p). Hewtett-Packard 100MHz coun-
ter/timer 524D £88+carr.

GREENWELD ELECTRONICS (PW4)
51 SHIRLEY PARK ROAD, SOUTHAMPTON

New wholesale/retall shop and mail order dept, Other retall shops at
21 Deptford Bdy, SE8 & 38 Lower Addiscombe Rd, Croydon,

udio

THE HI-FI
- MAGAZINE FOR
LEISURE LISTENING

Britain's exciting new-style magazine in
music and hi-fi, AUDIO is about every
important aspect of the modern sound
scene from the make-up of sound, to the
latest means of reproducing it . . . the
equipment, its installation and its operation.
AUDIO examines new trends, looks at the
latest discs and tapes, shows you how to
get the most for your money in clarity, *
definition and craftsmanship.

Published third Friday of each month 25p

poly-planar
20-Watt Full Range Speaker |

Completely replaces the
conventional cone speaker %
Super-thin construction

—

£

_._-:i \

S

&

/
§

permits new installation ideas.

Power capability: 40 watts peak.

Frequency range: 40 Hz-20 KHz

Sensitivity : 85 dB/M for 1 watt electricat Input. tnput impedance:

8 ohms. Operating temperature range: —20°

F to +175°F. Slze

(WxDxL): 1-7/16” x 11-3/4” x 14:11/16”7. Welght: 19 ounces.
£7-50 each Stereo pair £14:50
INCLUSIVE OF VAT AND POSTAGE

web europa

P.0. Box 162, Watford WD1 1AA

Audio

W.H.M.
20W AUDIO
POWER
AMPLIFIER

involves radical departures in conception.
Y Class A performance with Class B economy.
Y T.H.D. < 0-05% at all frequencies and power levels.
*
*

No crossover distortion.

Unsurpassed stability into reactive loads.
£7-28 +VAT. £15 per stereo pair inc.
Full spec. on written request.

Sydney House, 35 Villiers Road, Watford
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SU PERSLIM

STEREO AND MONO
Plays 127, 10” or 7” records.
Auto or Mannal, A high
quality nnit backed by BSR
reliability with 12 months’
guarantes. AC 200/250v.
8ize 134 x 1ltin.

Above motor :olrg 23}!111.
Below motor boar:
With STEREOQ and MONO XTAL £6-75 rout 5.

PORTABLE PLAYER CABINET

:}loderl; de:mni.llm.&:- rexh;’e‘ ucoured
ver front grille. Chrome fittings.
Motor board cut for BSR deck. £4'so Post 38p.

COMPACT PORTABLE STEREO HI-Fi

Two tnll size londspeakers 182 x 10 x 8}n. Player
unit clips to loudspeakers making it extremely compact.
Overall size only 183 x 10 x 8}in. 3 watts per channel, plays
all records 33
rpm, 45 rpm
Separate vol-

Aftractive
Teak finish
Weight 131bs.

Bargain Price
£25

ANOTHER RCS BARGAIN!

ELAC 9 x b&in, HI-FI SPEAKER. TYPE §9RM. THIg
FAMOUS AND WIDELY USED UNIT, NOW AVAILABLE
AT BARGAIN PRICE 23-30.

10 WATT, 8 OHM. CERAMIC MAGNET.

R.C.S. STABILISED POWER PACK KITS
All parts and instractions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Trausformer,
Input 200/240V a.c. Output voltages available 6 or 9 or 12
or 15 or 18 or 20V d.c. at L00mA or less.

PLEASE STATE VOLTAGE REQUIRED. £ .2 () Post
Details 8.A.E. Size 3} x 1§ x l{in, 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Idez] for Mike, Tape, P.U., Guitar, etc. Can be used with
‘Battery 9-12v. or H.T. lme 200-800\7 d.c. operation. Bize
1§” x 1}” x §”. Response 25 c/s. to 25 Kc/s, 26 dB gain.
For use with valve or transistor equipment, 99 Post
Full instructions supplied, Details 8.A.E. P 20p

E.M.I. WOOFER AND TWEETER KiT

Wooler 103 x 68}in. Ceramic Magnet, 440z, 13,000 lines,
Tweeter 3lin. square, 10,000 lines. Crossover condenser
tull instructions supplied. Impedance 8 ohms.

Power 12 waits. 6.75 Post 45p.

BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made, 2 Transistors ready aligned
reqntrel 107 M/CS I.F. Complete with tuning gang.

85p carriage
SPECIAL OFFER ;! F
SMITH'S CLOCKWORK 15 AMP  |SSmens”
TIME SWITCH 0-60 MINUTES 3
8ingle pole two-way, |
Surface mounting with fixing |
screws. Will replace existing wall L
switch to give light tor return home,
garage, automatic anti-burgular lights, etc. Variable knob
Turu on or off at full or intermediate settings. Makers
last list price £4-50. Brand new and fully guaranteed.
Fully insulated. OUR PRICE £1-65 Post 25p

WEYRAD P50—TRANSISTOR COILS
BA2W Ferrite Aerial. 85): Driver Trans. LFDT4..85p

Osc. P50/IAC ... ... 40p Printed Circait, PCAL..85p
L.F. PbO/QCC 470 kc/: -40p J4.B. Tuning Gang ....685p
3rd LF. P§0/3CC a Weyrad Booklet .. 10

Spare Cores
Ferrite Rod 8 x in. 20p 8 x fin. 20p 3 x }in. 10p

VOLUME CONTROLS | 80 oun Coax 5p. yd.

5 K. ohms to £ Meg. LOG or :gg‘xsxiﬂlﬁgﬂgfmn
LIN. L/8 1bp. D.P. 25p. | 49 yd. £1:75; 60 yd, £2-80.
STEREO L/8 55p. D.P. 75p. | FRINGE LOW LOSS

Edge 5E.S.P. Transistor 25p ' Ideal 625 & colour |0P yd.

8in & 10 x 6in ELAC . _—
HI-FI SPEAKER i

Dual cone plasticised roll 1
surround. Large ceramic I o "/
magnet, 50-18,000 c/s,

Bass resonance 55 c/s.

Post 52p -
10 inch 12 watt £4-50

E.M.I. 13] X 8in.
SPEAKER SALE!

With twin tweeters ;
and crossover, 10 watt. £4'50 .
Btate 8 or 8 or 15 ohm. 5
(An illustrated) Post 25p %

With flared twester cone and ceramic

magnet. 10 watt.
Bass res, 45-60 c/s. £2'75
Flux 10,000 gauss.

Btate 3 or 8 or 15 ohm. Post 25p
BOOKSHELYF CABINET

Sixe 18 x 10 x 8in, teak finish

8 ohm 10 watt. £3 7 5 Each \w

£6.60 51

E.M.I. 13 x 8 in, BASS WOOFER. 20 WATTS 150 RUB-
BER CONE SURROUND, £5-50 Post 25p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iin. sides
8 x 4in.45p; 8 x Bin. §3p; 10 x 7in. 85p; 12 x 8in. 85p;
14 x 9in, 90p; 16 x 8in, 80p; 12 x Bin. 60p.16 x 10in. £1.
ALUMINIUM BOXES 3 x 3 x 3in.80p; 4 x 4 x 4in. 70;
8 x4 x4in, 80p; 9 x 4 x 4in, £1; 12 x 4 x 4in. 21-30,

ALUMINIUM PANELS 18s.w.g. 6 x din. 12p; 8 x 5in.19p;
14 x 8in, 20p; 10 x 7in. 24p; 12 x bin. 25p; 12 x 8in. 34p;
16 x 6in, 34p; 14 x 9in. 40p; 12 x 12in, 47p; 16 x 10in. 80p
PAXOLIN PANEL 16 x 8in. 20p.

SPECIAL OFFER

100 ohm 20W Rheostat 2}in. diam. Ceramic Former,
terminals, }in. diam. spindle. 95p, post 25p. Ter serew

RADIO COMPONENT SPEGIALISTS

Minimum post 20p.

Hlustrated Brochure, Radio Books & Components Lists 10p.

bat lome technical experience

esgential. Our PI"ICe £3.95 Post 20p
MAINS TRANSFORMERS Saote

Eagle MT12 12-0-12V 50mA .. ................. ves
250-0-250 80 mA. 6 8V 35A83V1Aor8VeA..

MIDGET 220V 45mA, 63V 2A 21 x 2} x 8in..
HEATER TRANS. 63V 1§ amp
GENERAL PURPOSE LOW VOLTAGE Trapped nutpull
at 2 amp, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £3-00
1 amp, 6, 8, 10, 12, 16, 18, 2 0,

2 amp, 8, 8,10,12, 1 , 80, 36,

3 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 £6-00
8 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £0-75
5, 8 and 18V5|mp £1-20, 3 amp, 5, 8, 10, 13 and
5-0-5V £1-30, Ditio 5 amp, £1:50; 6-0-8V 500mA 80p
9V 1 amp 95p 12V 300mA 75p 12V 500mA 85p 12V 750mA
95p. 40V 1 amp £1-75.

AUTO TRANSFORMERS, 115V to 230V or 230V co 115V
150w £2-25; 500W £6-25; 750W £10; 1000W £15
CHARGER TRANSFORMERS. Inpu 200/250V.

for 8 or 12V, 1} amp £1-50; 2 amp £1-80; 4 amp £3-50
BATTERY CHARGERS. Beady built with leads and clips
14 amp £2;4 amp £4; 5 am, -50.

FULL WAVE BRIDGE CHARGER RECTIFIERS;

8 or 12V outputs. 1§ amp 40p; 2 amp 55p; 4 amp 85p.

MAINS [SOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish impregnated. Fully enclosed
in steel case with fixing feet. OUR PRICE £ l o Carr,

Famous make. (Value £19) 80p

Can be used as 800W auto transiormers 240-110V.

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.
NEW ELECTROLYTIC CONDENSERS
2/850V .. 14p | 100/25V .. 10p , 32+32/350V .. 40p
4/350V .. 14p | 250/25V .. 14p | 50+ 50/300V .. 50p
8/450V .. 18p | 600/25V .. 20p 80+100/360V .. 8bp
16/450V  22p | 1000/25V .. 85p 82[25 .. 20p
82/450V  85p | 1000/50V .. 47p 82 32/450V 80p

82/600V 50p | 8+8/450V.. 22p 32+32+32/350V 85p
{28V .. 10p | 8+186/450V 25p | 32+32+32/450V 8bp
50/50V .. 10p | 16+18/460V 40p

NEW MODEL “BAKER LOUDSPEAKER" 1%in. 50 wait
GROUP 50/12 8 or 15 ohm high power full £ ' 7 60
range. F 1 quality.

BAKER MA JOR 12" £9-90
W@? 3 free

Post
80-14,500 c/s, 12in. double
cone, ‘wooler and tweeter cone
together with a BAKER
ceramic magnet assembly

. o - having a flux density of
14,000 gauss and a total flux
. b | of 145,000 Maxwells. Bass

resonance 40 c/s Rated 20
watts. NOTE: 3 or 8 or
15 obhms must be stated.

Module kit, 80-17,000 ofs
g with tweeter, crossover, bafle

N and instructions.

e Post free £l2 50

TR Please state 3 or 8 or 16 ohms.
BAKER “‘BIG-SOUND* SPEAKERS Post free
‘Group 25' ‘Group 35’ *Group 50'
12 inch 12 {nch 15 inch
25 watt £8-80 35 watt £9-90 50 watt £22
3 or 8 or 15 ohm /3 or 8 or 15 ohm | 8 or 15 obhm

TEAK VENEERED HI-FI SPEAKER CABINETS

For 12in. or 10in, dis. speaker 20 x 13 x 9” £10-50 Post 25p
For 13 x 8in. or 8in, 2660 Post 25p
For 8 x 5in. spesker 16x 8x6° £4-95 Post 2bp
For 8in. and tweeter 12x 8x6° £4-00 Post 25p
LOUDSPEAKEB CABINET WADDING 18in. wide, 15p 1t

EMI 63in. HI-FI WOOFER

8 ohm, 10 watt. Large ceramic magnet,
8pecial Rubber cone surround.
Frequency response 80-12,000 £
c/s. Ideal P.A. Columns,

HI-Fi Enclosure Systems, etc.

Buitable cabinet 12 x 8 x 8 £4-00.
Buitable Tweeter £2-00.

ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c¢/s to 18,000 c/s. Bize 3} x
8% x 2in. deep. Rating 10 watt, 3 obhm
Suitable l _90 Post 20p
Crossover £21-30

SPEAKER COVERING MATERIALS. Samples Large 8.A.E
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm 2£1-95
CROSSOVERS TWO-WAY 3000cps 3 or 8 or 15 ohm 21-30
LOUDSPEAKERS 8 OHMS, 7 x 4din, 21-25; 8iln, ll -50,
8 x Bin. £1-60 8in. 21-76; 10 x 8in. 21 90. 10in. £2-00.
SPECIAL OFFER: 80 ohm. d2“110. Elin 85 ohm, 2inﬁ

15 ohm, Siin. 8 ;8x 6in TYPB
3 ohm, 2iin. 3}in.; Sia. dia. (6 x 4in. 8 ohm £1-50)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8 in. diameter 4 watt £2-50, 10in. diameter 5 watt £2-50;
12 in, diameter. 6 watt £2-95,

VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike traps. mu metal 100:1 21-25,

MAJOR 100 WATT
ALL PURPOSE

GROUP OR DISCO
AMPLIFIER

All purpose transistorised. Ideal tor

Groups, Disco and P.A. 4 inputs

speech and music. 4 way mixing. Carr.
Output 8/18 ohm. Mlinl. £1-00
Separate treble and ba:
SUPER VALVE MODE! 100 WATT CALLERS ONLY £69.
BARGAIN AM TUNER. Medium Warve. £4_9s
Transistor Superhet. Ferrite aerial. § volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER,
Add musical highlights and sound effects to recordings.
Will mix Micraphone, records, tape and tuner £4_50

LOW VOLTAGE ELECTROLYTICS

1, g, 4, 5, 8, 18, 25, 30, 50, 100, 200mF. 15V. 10p.
800mF. 12V. 18p; 25V, 20p; 50V, 30p

1000w P, 12V. gOp, 25V. 869. b%V l7p, 100V. 70p.

5000mF. 6V, 26p. 12V. 42p; 25V. 75p.86V 859.60V 95p.

CERAMIC 1pF to 0-01mF, 4p. 8ilver Mica £ to 5000pF, 4p.
PAPER 380V-0-1 4p, 05 18p; 1mF 15p; 2m? 160V 15p.
BOOV-OOOI to 0-05 4p; 01 bp; 0-25 8p; 0-47

.VER MICA. Close tolannca 19, 2-2-500pF 8p; 680—2 200
pl 10). 2,700-5,800pF apF-O 01, mfd 80p; each.
TWIN GANG. 0-0” 208]) +170pP 85p; SOODP Itlndlrd
78p; 305+865 with 254 25pF Slow motion drive 50)
SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p; BODP 56p.
NEON PANEL INDICATORS. 250V AC/DC Amber 25p.
RESISTORS. i1W, W, 1W, 20% 1p; W, 5p. 10Q to IOM
HIGH STABILITY. } w. 2% 10 ohma to 8 mu 10p.
Ditto 8% Prelerred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS. 5 watt, 10 wltt 16 watt
10 ohmy to 100K 10p esch.
TAPE OSCILLATOR COIL. Valve Type 85p.

WwWwWW americanradiohistorv com

with teols into single output. 9 volt.
TWO CHANNEL STEREO VERSION £5 '95
BARGAIN 38 WATT AMPLIFIER. 4 Transistor £4.so

Push-Pull Ready built, with volume, treble
and bass controls 18v. DC operation.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
COAXIAL OUTLET BOXES, surface, 85p.

BALANCED TWIN FEEDER 300 ohml 6p yl.rd. JACK
S80CKET Std. 4p, 23p.
Chrome Lead Soeket 45p. Phono Plngl 5p. Phono Bocket Sp.
JACK PLUGS 8td. Chrome 20p; 3-5mm Chrome 12p. DIN
SOCKETS Chassis 8-pin 10p; -pln 10p. DIN SOCKETS Lead
8-pin 18p; S-pin 25p. DIN PLUGS 3-piu 18p; §-pin 25p.
VALVE HOLDERS. 5p; CERAMIC 10p; CANS 6p.

1,400 r.p.m. Reversible 42 Watt, Post 2bp
lpindlo 117 x /2", size 83" x 8", As
iltustrated. With Cooling Fan 240V A.C.
E.M.l. GRAM MOTOR £| 00
120v. or 240v. A.C. 2400 rpm. 2-pole
70mA. Size 2§ x 2} x 2iin. Post 25p.

‘@ REVERSIBLE 4 POLE MOTOR £2-25

337 WHITEHORSE ROAD, CROYDON

en 9—6 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15=2.30)
Busos 50, 68, 159.

Teol. 01-684 1665
271
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Sinclair Proj

excitin

scratch

only 2"“ deep x 2’* high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range-incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost

Simple battery record player 2.40 £5-45
54p V.AT

Majns powered record 2.40,P2.5 £10-43

player £1.04V.AT.

30W. RMS continuous 2 < 2.40s, Stereo £30'83

sine wave stereo amp. 80.P2.6 £308V.AT.

50W (8 Q) RMS continuous 2 X Z.60s, Stereo £33-83

sine wave de luxe stereo amp. 80; PZ.8 £3.38V.AT

Indoor P.A., 2.60.PZ2.8 £14.93 | e Mount Project 80 on a bookshelf,
£149V AT g a loudspeaker, a lampshade base

a false wall with two Q.16 Igud-
Project 80 FM tuner, decoder, and A.F.U. may be added as required speakers . .. almost anywhere.
272
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new thinking in medular hi-fi

pre-amp
and control unit

LA

@ For P.U., radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has 1ts own separate tone and volume controls operated by
sliders. enabling 1deal environmental matching to be obtained. A wvirtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signalt sources. Generous overload margins
are allowed on all inputs. Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size - 260 - 50 x 20mm (10 x 2 x dins)

Fimish — Black with white indicators and transparent sliders

Inputs — Magnetic pick-up 3mV RIAA corrected; Ceramic pick-up 300mv

Radio 300mV: Tape 30mV

Signat/noise ratio — 60dbL

Frequency range — 20Hz to 15KHz + 1dB. 10Hz to 25KHz + 3dB
Powerrequirements — 20 to 35 volts

Outputs — 100mV + AB monitoring for tape

Controls — Press button for tape radio and P.U Siiders for volume,

bass ( - 12dBto — 14dB at 100Hz) treble (+ 11dBto — 12dB at10KHz)

_ rar. £11.9
Project 80 FM tuner

:a}nd stereo decoder

+£1-19
VAT,

@ Twindual varicap tuning: @ On the decoder, soli
4 pole ceramic filter: state stereo indiceting

switchable A.F.C. beacon.

Making the Project 80 F.M. tuner and decoder availabis separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner 13 a triumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both, units may be used with other than
Project 80 systems.

TECHNICAL SPECIFICATIONS OF TUNER

Size —85 x 50 x 20mm (3} x 2 x ns)

Tuning range —87-51t0 108 MHz

Detector —i.C. balanced coincidence for good A.M.rejection

One |.C. equal to 26 transistors

Distortion —0-2% at 1 KHz for 30% modulation
4 pole ceramic filterin I.F. section
Aerialimpedance—75 Q or 240-300 ©
Sensitivity — 4 microvolts for 30d B quieting
Qutput — 300 mV for 30% modulation
Powerrequirements — 23 to 33 volts
DECODER

Size—47 x 50 x 20mm (1% x 2 x #ins)
One«9 transistor |.C.

Guarantee

If, within 3 months of purchasing any product direct from us, you are
dissatisfied with it, your money will be refunded on production of recaipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise in normal use, we will service it without charge.

Sinclair Radionics Ltd. London Road, St. lves, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646

+£1-18
V.AT
0-74

V.AT.

rep £11.9
rrr. £7.45 *

WWW americanradio

40 &
totally sh

.60 power amplitiers
ort-circuit proof

Z2.40

Intended for use in Project 80 installations, these modules readily adapt
to an even wider range of applications. Both incorporate built-in protec-
tion aganst short circuiting and nisk of damage from mis-use s greatly
reduced.

Z.40 TECHNICAL SPECIFICATIONS

Size — 55 x 80 x 20mm (24 x 34 x %ins) 9 transistors

Input sensitivity — 100mV

Output - 15 watts RMS continuousinto 8 Q (35v)

Frequency response— 10Hz — 100KHz + 1dB

Signal/noise ratio —64dB

Distortion —at 10 watts into 8 Qlessthan0-1%

Power requirements — 12 to 35 voits

2.60 TECHNICAL SPECIFICATIONS

Size — 55 x 98 x 15mm (24 x 31 x }ins) 12 transistors

Input sensitivity — 100-250mV

Output - 25 watts RMS continuous into 8 (1 (45V).

Distortion — typically 0-03%

Frequency response — 10Hz to more than 200KHz + 1dB
Signal/noise ratio — better than 70dB

Built-1n protection against transient overioad and short circuiting
Load impedance -4 Q min, max safe onopencircuit

2.40RRP £8.46 - 054VAT . Z.B0RRP £8.96 -069pV.AT.

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be from reécord, radio
or taps. As with Stereo 80,
separate controls applied to
each channel make it easier to
obtain ideal stereo balance.

TECHNICAL SPECIFICATIONS
Size - 108 x 50 x 20mm (4% x 2 x 3ins)
Voltage gain — minus 0-2dB
Frequency response — 36Hz to 22KHz controls mimmum
Distortion —at 1KHz - 0:03% using 30V supply

HE cut off (scratch) —22KHz 1o 5-5KHz, 12dB/oct.slope
L.F. cutoff (rumble) -~ 28dB at 20Hz, 9dB/oct slope

nae £6.95 +06

VAT,

Power supply units
P2.8

Stabilised. Re-entrant current limit-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V.

@ For scratch and
rumble control
® Transistorised
active circuitry

R.R.P.£7-98 + 0-79pV.AT.
Without mains transformer

PZ.5 30V unstabilised PZ.6 35V.stabilised
R.R.P.£4-98 + 0-49pV.AT. R.RP£7-98 +0-79p V. AT.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

for which | enclose Cash/Cheque for £
Narrg
Address

including V.A.T.

7/74

ISTOrY COm
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Practical Wireles-s C-Iassified

"Advertisements

The pre-paid rate for classified advertisements is 10p per word (minimum 12 words), box number 20p
extra. Semi-displayed setting £8-00 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed “‘Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue.

Aerials

For Sale

GENUINE FULL SIZE 2°
I8 element TV aerial _=#= esci

a &2B/W
as used by leading =~ & Cotour
TV companies

- Guaranteed
%_I;erlen Pictures.
&, Save [fs Wesupply

E this genune UH F
? _ aenat doronly £2 20 cen
L:Z_ be ftted outside of nside.
-, *Qual ty made techmically

! advanced design Precision
S gridreflectar el minates ghosting

Compiete with clamp instructions
, advice Money Back Refund
Wall/Caravan Bracket 25p Low Loss
Cable 10p per yard Plug 8p & FREE
wth order maps & channel reference
of all Radia & TV Transmitters
SEND DIRECT TO DEPT. PW10

213 Mansfield Rd. Nottingham.
IMPERLAL TRADING any 2 LTIL
45

J & A TWEEDY LTD. Incorporating R.
Baines. All Prices Include VAT.
Postage ;t?aid on aerials mainland. Full
range of J Beam Aerials for TV,
FM Stereo and Amateurs. Parabeam:
PBM 12 £3-60, PBM 18 £4-60. Multi-
beam: MBM 30 £4-70, MBM 46 £7-40,
MBM 70 £12-95. Stereobeam: SBM2
£3-15, SBM 3 £4-70, SBM 4 £5-15, SBM6
£7-75. Aerial Rotators: AR30 £27-50,
AR40 £33-00 (postage 50p). Amplifiers:
VHF or UHF £9-07, Setback £4-50.
Certron Cassettes: C60 43p, C90 58p,
C120 71p. Copal Digital Clocks: 222
£5-50, 227 with alarm £7-10 (post 25p).
Amtron Kits: a good range of these
in stock. BIB Hi-Fi Accessories.
Opening times Tues-Sat 9 till 5.30.
’;S[)\PChatsworth Road, Chesterfield S40

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),
367 Kensington Strect, Bradford 8,
Yorkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
guantities, all details, quotation by
return. WALTON’S, 55 Worcester
Street, Wolverhampton.

EARLY WIRELESS receivers, com-
onents and magazines, details to
ohnson Raffles, Haverbreaks, Lancas-
ter.

WANTED. Radio and TV Servicing
books from 1964 onwards. £2:00 per
copy, paid by return of post. Bell's
Television Services, 190 Kings Road,
Harrogate, Yorkshire. Telephone
0423-55885.

274

TV LINE OUTPUT TRANSFORMERS
Tidman Mall Order Ltd., 236 Sandy-
combe Rd.. Richmond, Surrey. TW9
2EQ. 01-948 3702.

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R, WHISTON, Dept. PW,
NEW MILLS, Stockport.

LIGHTSHOW PROJECTORS from onl
£17, effect wheels from only £-‘K
Man{ lxghtshow bargains at ROGER
SQUIRE’S (Disco Centre), 176 Junction
Road, London N18. Tel. 01-272 7474.

VALVES LARGE 8TOCK, 1930 to 1974.
SAE for quotation. List 10p. Cox Radio,
The Parade, East Wittering, Sussex.
Phone West Wittering 2023.

LIMITED OFFER. 100 each nuts, bolts
& washers. 300 pieces, £1-20. Available
in 2, 4, 6 or BBA. State which. Also
300 assorted self tap screws, £1-20.
Prices include VAT, post. Lewis, 10
Marple Hall Drive, Marple, Stockport,
SK6 6JN.

Service Sheets

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 40p EACH
“ PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrossed P.0.'s please, original
returned H eervice sheets not avallabie.)

PLEASE NOTE
We operate a "'by return of post’ service. Any
claims for non-dellvery should be made within
7-days of posting your order.

SERVICE SHEETS for Televisions,
Radios, Transistors, Record Players,
Tape Recorders, etc., from 5p _with
free Fault-Finding Guide. Over 10,000
models available. S.A.E. enquiries.
Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 429066.

Books and Publications

Technical Books -
RadiotElectronics

Handbook of Tested Transistor Circuits. .. .. .... £0-40
Radio Servicing for Amateurs. . . . ....£0-20
Radio TV and Electronics Data Book ...... ... . £0-25
Coil Destgn and Construction Manual. .......... £0-30
How to Solve Solid State Circuit Troubles. . . £1-75
Transistor Circuits Manual No. 1., . .. .£0-15
Transistor Circuits Manual No. 2 .£0-15
Jack Darr's Service Clinic. . ..... .. oo £1-35
Transis Circuits for Radio Controlled Mode £0-40
Rad & Electr Colour Codes and Data Chart .£0-15
Handbk of Transistor Equiv.and Substitutes. . .. .. £0-40
Hi Fi, PA & Disco Amphfier Design Hndbk. . ... .. £0-75
Radio Servicing Problems . .. ........ . oan £0-45
Electronic Circuits tor the Amat Photographer . .

Handbook of Simple Transistor Circuits
How to build Sohd State Audio Circuits
Sound and Loudspeaker Manual. .. ......

Practicat Car Radio Handbook. . ... .......... -
Radio TV and Industrial Tube & Valve Equiv..... £0-40
Transistor Test Equip and Servicing Manual. ... .. £0-25
Television Servicing Vol.No 1. ....... .
Televiston Servictng Vol. No. 3.
Television Servicing Vol. No. 4
Using an Oscilloscope. .. .. ..
Servicing Transistor Radio Re:
Television Timebase Circuits,

NEW TITLES NOW AVAILABLE
2nd Book of Hi Fi Loudpeaker Enclosures . .
Manual of Electronic Circuits for the Home. .
Modern Crystal Set Circuits for Beginners. . .
Efectronic Novelties for the Motorist. . .........
2nd Book of Transistor Equiv. & Substitutes. . .. ..
Handbook of Electromic Musical Noveities. . . .. ..
Transistorised Novelties for H) Fi Enthusiast. .. ...
Fault Location Exercises in Rad. & TV Vol.1. .. ..

Fault Location Exercises in Rad.& TV Vol.2..... £1-35
Colour TV Picture Faults. . .............. .. £2:50
Practical Transistor Novelty Circuits .. .. ... .. £0.40
Semi-conductors from A—Z. .. ... ... ... £1-50
Radio Receiver Construction using ICs & Transis. . £0-60
104 Ham Rad.Proj. for Novice & Techmician. ... .. £1-25

ICs & Transistor Gadgets Construction Handb'k . .
Integrated Circuits Equiv. & Substitutes Hbk. . .

PLEASE ADD 10% FOR POSTAGE & PACKING
FREE lists of other titles avail on request. Send to:

RADIO BOOK SERVICE
40 Elwvill Way, Backenham BR3 2RZ

C. CARANNA

71 BEAUFORT PARK

LONDON, N.W.11 6BX
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and mode! number alternative.
Free TV fault tracing chart or TV list on

request with order.
Mall order or phone 01-458 4882

SERVICE SHEETS, Radio, TV etc,
8,000 models., Catalogue 20p. S.A.E.
enquiries. Telray, 11 audland Bank,
Preston.

WwWwWW americanradiohistorv com

UFO Charts: Wave Prediction, 49p;
Dail{] Flight Pattern, 44p; M:EE, 44p;
TV UFO Detection, 2 Optical Circuits,
55p; Propulsion Theoxal, 55p; Circuits:
Transistor Optical, 66p; Radiation/
Optical, 405p; Microdetector with mem-
ory, LSI 75p. R. & E., Highlands, Need-
ham,_ Suffolk.

Ladders

LADDERS. ‘Special Offer’ Unvarnished
triples. 9ft 7in closed—23ft lin_ ex-
tended. £18:90 delivered. Home Sales
Ladder _Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
shire. Tel: 0952 586644.
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Situations Vaecant

The international music,

electronics and
leisure Group.

MR

e ——

Estimators

Experienced Estimators are required in the Production
Department of the Systems and Weapons Division, EMI
Electronics Ltd. (Feltham & Hayes, Middx.)

Shop Loading Estimators

will be required to compile manufacturing and/or assembly and
wiring estimates, in terms of hours, for shop loading. They will
participate in shop cost control and reporting procedures.

The work involved is light electro-mechanical devices and
electronic equipment.

Works Cost Price Estimators

will have the skills of a Shop Loading Estimator and in addition be
required to estimate the costs of labour, overheads, material and
components, liaising with other departments so as to produce a
complete Works Cost Price estimate suitable as a basis for
quotation to the customer.

Familiarity with Ministry Production Contracts, would be an
advantage.

We would also consider the training, for estimating, of men with
appropriate practical shop floor experience.

Applicants should apply in writing or by telephone to:

J. Morrison, Personnel Officer, EMI Electronfcs Ltd., Victoria
Road, Feltham, Middlesex. Tel: ©1-890 3600 Ext. 44 or outside

, normal working hours please ring 01-890 3921.

Jobs galere! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks'
Pay prospects? £3500 +- p.a.

After training, our exclusive ap-
pointments burcau—one of the
world’s leaders of its kind—intrc-
duces you FREE to world-wide
opportunities. Write or ‘phone
TODAY. without obligation.

London
Computer Operators
Training Centre
T68, Oxford House

9-15, Oxford Street, W.1.
. Telephone: 01-734 2874

émllgﬂ' MA%{ILMI I?jIPL?MA, Cit)i:&
9 uilds, etc. ousands of passes. For
Educatlonal details of postal courses in all
branches of Engineering and illus-
trated book—FREE—BIET (Dept.
BPW.03) Aldermaston Court, Reading
RG7 4PF. Accredited to CACC. Member

C AND E EXAM AB.C.C

Make sure you succeed with an ICS home
study course for C and E Electrical Installa-.
tion Work & Technicians, Radio/TV/Elec-
tronics Techniclans. Telecomms Technicians ENGINEERS—get a technical certifi-
and Radio Amateurs. calte Postal gourses Tll"l/ Eggmeermg,

Electronics, adio, omputers,
COLOUR TV SERV|C|NG Draughtsmanghip, Building, etc. FREE
Make the most of the current boom! Learn book form: BIET (Deg;. BPV\&g‘}]Al“dFE-
the techniques of servicing Colour and Mono maston  Court, Reading, o
TV sets through new home study courses, Accredited by CACC. Member A.B.C.C.
approved by leading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronics and
Electrical Engineering, Maintenance, Radio,
TV, Audio, Computer Engineering and Pro-
gramming. Also self-bulld radio kits.

Receivers and Components

Get the qualifications you need to success.
Free details from: International Cerrespondence
Schools. Dept 732P, Intertext House, London
SW8 4UJ. Or phone 01-622 9911.

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

www americanradiohistorv com

A BONANZA FOR CONSTRUCTORS—
8. B. SUPPLIES OFFER
CURLIES, 5#t., 3-core, 15p ea, 4-core, 20p ea.
STRAIGHT Cords, 25f., 4-core, 25p ea. DIODES,
Sllicon, CV7040 (OA 202) 3* leads 4 for 25p.
DIALS. (GPO Type), plastlc face, metal mech.
30p ea. TRANSISTOR panels, type M4, compris-
ing: 5 BCY34, 4 ACY 17, diodes, reslstors & capa-
citors (ex new equlpment—rel long leads) S0p ea.
INTRODUCTORY OFFER: 1 of each above plus
surprlse Item for £1-25p (offer ends 31-7-74)
MONEY back guarantee—prices Inc. VAT and pp.
ORDERS or SAE for complete lIst to:-
38 Heathwood Gardens, Swanley, Kent BR8 7HN
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a«pZ ,

21N ap

STOCK UR-NOW  P. 4 P. FREE
TEXAN AMPLIFIER BETA DEM|CES REGISTORS AND CAPACITORS GALORE
] MANUFACTURERS BRANDED PRODUCTS b 1,2 WATT, 8% 10% !ox Sliver Mica,
% ulmlc. Hl Julu, 2% 53810{ 51‘
m *|acie7/188 709C T0.99 0-30{INO14 [ . B o EW—L LEADS—NO
s T¥ TG T oM },’j\‘,‘oﬁ,' i JUST SEND £1-90 AND WE WiLL SEND YOU
BC108  0-08|741C D.ILL. 0-86|1N400 o0 RITHER:
F;ack; ot 80 s 533332319 o-m 72383;{' :-g 1;:30:/4/5@ “PAK. 1. 400 RESISTORS good selection
esistors p.p. 15p f LL. 0851 PAK 2. 300 CAPACITORS good selection
2. Capacitors £2.90 , 15p BOT70/T1f12013 UEC D 1L 03| sripoms SIMLA ELECTRONICS, FIRST AVE.
4. Sundries 2-50 , 15p . Y“” o] swart Awalo10.] " Ohid  oge HOOK END, BRENTWOOD, ESSEX
5. Switches 100 , 15p FYBO T8Y TBA 800 £1-80. | 3
6. Potentiometers 1-45 ,, 15p 83.'“’"’ o D.‘v‘e‘ryb.u.rd:l"?h
7. Semi Conductors 8-25 ,, 15p 0C3s 085 ZERERS
8. Transformer 595 . 30p aNate 030 Dég!;;lm‘f,?;s / ELEVEN BAND RADIOS. SW 14.
9. Printed Circuit 250 , 15p IN3056  0-88|14.Pin ol Marine, LW. MW. FM. PSB (76-86).
10. Chassis 300 , 25p :gg:;: g:: 16-Pin 014 LD i\ﬂiricraftn(lOB-ISG) PSB (148-176) Batt/
10a. Front panel 1-50 , 15p 0411 8220 Al prices  |205—Red 017 uat"sl.ssvo i‘;{‘:}fh JJ},‘;, T};’é‘oe oilt'
11. Cables 4 ,, 15p 40836 2100 inclnde V.A.T. |L.E.D. Ciip ¢-08 ! y Sate e
13. Teak Case 2-75 37p C.W.0. TLuDsE\r”rCEls)p TO !
Complete Kit £28-50 + 75p pp &ins. 283 TH mouEWAY ENFIELD, HIDDX
VAT EXTRA - .
TELERADIO ELECTRONICS, /
325 FORE ST., LONDON, N.9. BUILDING or PURCHASING an BRAND NEW COMPONSENTs?)
Tel. 01-807 3719 AUDIO MIXER pre-amp, autofade ‘m Vo i
. ) V.U. or audlo monitor, V.E. mixe 3 00—51, p V—’I 224>
Send 4p for catalogue of Hi Fi Kits driver or power supply etc. First consuft 6p (sovp_s ). Submml ture ge e
Includg\g the Pgadraphomc System gagst%lunzlsz ~1/35V, 22/35V 0 47/
as in Practical Electronics. 35V, 47 v,
PARTRIDGE ELEGTRONIG 16V, 47/6V 100/3V. Mylar Film

ref. P.W. 21-25 Hart Road, Benfle¢t, lOOV 0 001 0-002 0 0-01, 0-02—

. h 0-05—3p. Polystyrene 63V
Essex Established 23 yea F 1 R00pE g 1 300p1—
hstab. re

Precision Polycarbonate
Capacitors A

serieés  Car
(10% over 1M).

Metal
ALL HIGH STABILITY— \ Im' 1, W 100.3-2M0Q
[] - and 1W 27Q-10MQ
T 250mA Cartridge Fusea 11-. T8p for 100 \ 11 1p ea. Postage 8p. The C.R. Suppl
O1uF (13" x{”)  80p +19% +£2% +5% d Carbon 100 different 38p 0., 127 Chesterfield Roa
0-22uF (11" x4") 59p | 0-47uF 56p 48p 36p s:chl:::eh'lsqh D:l’edlum or low range pack). Your \
6-25uF (137 x 4" 62 | 1 [ ﬁ: g:; Unused &lnwound Resistors—100 assorted £1.

ouur‘ at” x 1”) 71p

80

2108 85p 188 Unused Capacitor Mixture Incl. Eiectrolytic
. —Stiver Mica-peper—Metalised. 85p

68UF (27 x 1)
p ” 5 37 BBA to 2BA. Nut-bolt washer mixture—Brass 3p
3,‘ff t§~:f~§ P A per Jn»—sem p per }ib. "';"‘ed f°m Ters sur-
PANTALUM BEAD CAPACITORSValues avallable: 0. Dial Telephones &1 Mp. plus plus once used, Pack includes
@1, 0-22, 0-47, 1-0, 2-2, 4-7, 8-RuF at 15V/25V or $5V; 20 Assorted Potentiomet nUnuud £1-00. resistors, carbon and W.W., capacitors
10-0uF at 18V/20V or 25V 22-0uF at EV/IOV or 16V; ﬁ:«;v‘};:i’-.n::vd "“k qu.-'d’for.l’:‘;' various, transistors, diodes, trimmers,
:311“]:!“13: (e';:r?\ 10‘7t3|‘-d.u‘; 'i;:)o;ongo OF at 3V. Earphones Ex Sovt. 4502 a elde 88p per palr. Eovt;lglo?:te%afetgos&?‘d %o;‘lol"nl::{:

NSISEOR ‘ - (A1l postage Included In price.) t ’

{67/8/9  9p BC183/133L 1ip BF104 12p BFY52 20p Strathore Road, Thornton, Fife.
Y e || oD Y O T ne
.CI%%IA%DEC:“I;%B& . sF‘Yﬂl‘:h %gﬂloﬂb.lozz 78 Fexhall Rd., lpswich, Suffelk IP3 EN@
0! 1 —1 v. or 45p; or :

iy MR MU Miscellaneous
1 : - Q

8ip: 0020 oose, 0047,,0051".000 W S am ED mS mw GD D B am e
LOW PRICE ZENER DIODES—400mW, Tol 5
8mA. Valuen avallable: 3V, 3-6V, 47V, 81V, 5-6V, 6-2V, ? r INCOMPARABLE V.H.F. KIT P.W. F.M. TUNER AMP +
ges‘y Z:‘y, 82V, 91V, 10v 1y, 12y, 13; 196V, llﬂ"I C\I!!—un‘l,quo "F,D‘.d_m;mﬁ:.'(c.m'm”. (n._ i CASSETTE

' Ny celver, uner—resder, or e smateur
e Tas 50 14 for 8ép. BPY i l enthusiast. Fantastic transistorieed perform- (P.W. MARCH—MAY 74)
SEeli08s min staniy, tow soe caron e g, | 1 8153, World Wids Segs Compige Mot tor Printed Circuts T5p o8 (95 150)
T AT L R e A § butde sarams oniy &8 direct from mekers or ] Separate Components available
mlmo ;‘n‘n{ ‘;‘;}}‘;’,“’75{"0’.‘}}; EA.%‘ 10 of each l :’:i.. .c)n tree literature. (8.W. Kite also l FREE LISTS (S.A.E)
value 2 0 { realstors)
BILICON PLASTIC RECTIFIERS—1-5 amp, brand new JOHNSONS (RADIO) Est. 1843
wlre ended DO27: 100 P.1.V. 7p (4 for 26p); 400 P.1.V. 8p SHAW ST., WORCISTER WR13QQ. LIMITED NUHI.R
untoraop);lgoo P.lﬁ\g. 1lp (4 fnr 429)- o K0y . S MR S GD RN BN G5 B W DIG'TAL CLOCK KlT'

V 55
v Vo, oy O AR CASE, o
A at 8p each; 1 Y .
2.9kQ, 47k0, 6.8k, 10kQ, 15k, 2 ELECTRONIC COMPONENTS LIST £32 (12HR) OFFERED AT £28
B ANE 4k WATFORD

SR FURTHER INFORMATION ON

Rg ADD Vlisit our Warehouse lor your requirements of Reslis- RE EST
tore, Capacltors, Transistors, SCR's, Spea QUES

: Metal Boxes, Hesdphones, intercoms, M
Ben: a add A'ug:o CI:‘;' kCnrtrIt:qn'. Microphone, wide unuo TILIR:DIO ELICTRON‘I’C.
Wholcnle prlce Iluta l\lﬂlbl? m bona ﬂde compmle- of Plugs ockete etc etc. 325 FORE STREET, LONDON
LLS COMPONENTS LTYD., UNIT Ne. §, '
MARCO TRADING MELINITE INDUSTRIAL E8TATE, N.$. OPE. 01-807-3719
DEPT. W.7?, THE MALTINGS, STATION ROAD 3,'.%:8:., ?m',’. S8L, HERTS
' 'WEM, SEROPSHIRE Telophone: Watford 27711 '

Tel: Nentwich (Cheshire)
1 (8TD

0270} LOUDIPEAK!! KITS for hi-fi stereo
(Proprs.: Minjcost Trading Ltd.) HEL

bf' ME, the speaker kit people,
1 complete with full in tructlons

TRANSISTOR AMPLIFIERS 50p. Vol/
tone pre-amps 30p, LW-MVX osc. panels l‘:l'gf:g"fl?"{, X!r,mgl:n 2 glgw per r.e’:
Send 50p. All wit cxrcl:uts Radio cabinets, illustrated brochure and stockist list
stamp for lists: suitable ext. speakers; colours: yellow to: Helme Audio Products Ltd, Dept.
R.D.I. Ltd. or teak finish requires sidesssntrirmses% PWC-74, Summerbridge, lerozate

Mains drog ers, 76Q

+ 250 + 240 + ‘2600 30p. Skeleton pre- | YOorks (Tel: Darley 279).

Chilton Works,

Garden Rd., set 25 assorted 50p. Archer, 8 Pine
Richmond, Grove, Maidstone, ent.
For valve and Surrey, BUILD IT in a DEWBOX quality

cabinet. 2in x 21;in x any len th
AMTRON KITS. Your Devon Stockist. D.E.W. Ltd.,, Ringwood Road, FE

E. Wenmouth, 50 S8outh Street, Exeter DOWN, Dorset. S.A.E. for leaflet. Wrih
76058. now-—Right now.

transistorized re-
corders from £2 ea.

TW9 4NS
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MORE RANGES FOR
LESS MONEY J

AC/DC Multimeter type U4324
A-DC 0-06-3A - 6 Ranges.
A-AC 0-3-3A - 5 Ranges.

V-DC 0-6-1200 V - 9 Ranges.
V-AC 3-900 V - 8 Ranges.

Freq.: Intherange of 45 to 20kHz
Resistance: 500 Ohm to 5 MOhm-
5 Ranges. Decibel: —10to + 12dB ¢
Accuracy + 2:5% DC + 4% AC
Dimensions: 167 x 98 x 63 mm.

O 31
only £8°00 =

SUPERTESTER 630R ICE
10 Fields - 80 Ranges: Plus
a lot of accessories for
measurements_of S00A-AC
100 A/DC- Temperature-
—50C to +200C- Maanetic
flelds up to 15 KGauss-
Phase indicator- EHT 25kV
JJ Electronic Volt Ohm- meter
5 Transistor Dlode Tester etc.
Imensions: 128 x 95 x 32 mm-
300 grams-20kOhm/V Accuracy EI 8 . 5 o
1% DC. Ask for free catalogue
Accessories Extra

ALPHANUMERIC NIXIE TUBES B797I

The Alpha-
numeric  NIXIE
tube has the
abllity to display
ali the letters of
the alphabet,
numerals 0 thru

9 and speclal
characters in a
single tube.
From the stand-
point of both
readabllity and
electrical characteristics, the Alphanumerlc

tube provides many unique beneflts
Including  All DC operation % Unlform,
continuous line characters of equal helght
% Memory with simple solid state drive clrcults
+ Readability In high ambient light—200 foot-
famberts brightness % Long life with no loes of
brightness % Character height 23*.
Price only each plus 16p P/P.

Add 10% VAT to all items + 35p P & P

ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel: 837 7781

12 VOLT
FLUORESCENT LIGHTS

{as illustrated by Thorn/AEl)

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available,
Guaranteed for six months. Ready to use at:
12 ins. 8 watt £4-00 post paid
Including V.A
Callers Welcome
For lists or enquiries, large s.a.e.
SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.
Tel.: Shrewsbury 53206

DON'T LOOK

unless you can resist the temptation to

get these super ‘actention-getters':

% Pocket-sized MAXI-VOLT Big
tinch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(89g.) send £1-35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build, Get transmitting. Send
£5-90 for yours now!

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco’s & parties. 'Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £2:20 now!

(all prices include V.A.T., packing
& postage.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
{Mail order U.K. only}

Or for more details, send 20p for lists.

plus free design project sheet.

& o

FEUNATD D6 Mo Sy

DC POWER SUPPLIES

Regulated power supply variable up to
15V 0.5A. Model SEB00. Ideal £11
for development work. .

Cash with order includes
J. H. ASSOCIATES LTD. VAT &p &op.
Cricketfield Lane, Bishop’s Stortford, Herts.

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 70
types, send for free list, Bazelli
Instrument Cases, Dept 25, St
Wilfrids, Foundry Lane, Halton LA2
6LT, Nr. Lancaster.

HARDWARE SUPPLIES. Sheet alu-
minium individual sizes or standard
packs, drilled to spec. Screws, nuts,

washers etc. ~Fascia panels in
aluminium  individual requirements.
Printed circuit boards, one-off or

small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

L ——————

MIGRO
ELECTRONIC
TRANSMITTER

(BUILD OR BUY)

A precision piece of equipment that has been
deslgned and produced after 2 years research and
The it tr itter available in
the U.X. 2”7 x 1” approx. Fits in the palm of your
hand. Can pick up and transmit voices and minute
sounds, excellent range, 500 yde at least. Can be worn
round the neck, held in the hand or placed on a
shelt. Receive on a VHF radio. Universal battery
connections enable use of PI’3 battery operates
9-15 volts, no other connections, completely self
contained; to operate, simply switch on. Used the
world over, many applications. Fully transistorised
printed circuit. Guaranteed for 12 months.

Assembled unit ready to use
Kit with step-by-step assembly instructlons

If required, suitable radio for receiving
transmitter................ ..l
Ins., P. & P. 45p.

MULHALL ELECTRONICS (PW)
Ardglass, Co. Down, U.K. BT30 7SF
{Exporters to 14 countries)

To comply with regulations, amateur licence
required trom M.P.T.C.

£15-50
£211-50

£13-50

BUILO THE

TREASURE TRACER
MK "I Metal Locator

Varicap tuning
Britain's best
locator kit
Weighs only 220z.

Speaker and earphone operation
Knocks down to enly 17in.
Prebuilt search colt assembly
Ministry approved design

As seen on BBC1 and BBC2 TV
You oniy need soldering Iron,
screwdriver, pliers and snips
Five transistor circuit

Send s.a.e. for leaflet

selling matal

o £9°80

MINIKITS ELECTRONICS,
35a LANGLEY DRIVE, WANSTEAD
LONDON, Eft 2LN {Mail order only)

for

do

This Soldering Gun is a MUST

Mechaales, etc. A
strong construction that will
last a lifetime. Now you can

IN
MAF 2

A

MUST o '

FOR vy /\\

EVERY o

DY MAN '|NSTANT
Z HEAT>

ONLY
2%

P&P25p

AT

D.I.Y. Men, Motorists,
rugged,

all those repairs that

would normalily cost you £

at any electrical shop. Voltage 240 AC. 50c/s. LIMITED
QUANTITY AVAILABLE. Similar
24-50.
delighted.

product sells at

C.W.0. Immediate despatch. Refund if not

V.G.S. INTERNATIONAL (SGWI10)
Pickworth, Sleaford, Lincolnshire.

Car=====c/ J VAL
0 =g

Powerful lamp
for working in
confined area

\ SOLDER IN
ONLY SECONDS
£2-95 with this fantastic solder
30p “ gun. 240 volts. Heats and
p. & p. cools in seconds. Yes,
\ only 3 seconas to heat.
. Trigger switch for easy
This type use makes soldering a
of gun pleasure. A must for
normally every man. 6 spare tips
costs ££€s included.
moge 10 days money hack re-
Send now fund f not delighted.

To: MAIL-SALES, DEPT. P.W.I,
87 Queens Road, London, EI7 8QR
{10 days maney back undertaking)

wwWw - americanradiohistorv com

Darned

Electronic

W izardry

by Dewtron (var extra)

Famous Kkits. ¢.g. waa-waa complete
kit £2-95, Fuzz_ kit £5-50 auto
rhythm modules P & P 20p min.
Ring Modulator modules £8 and
whole range of synthesiser modules,
musical novelties, etc. Catalogue 15p
from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset.
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PRINTED CIRCUIT BOARDS.
C.B. Published in PRACTICA

P,
WIRELESS / ELECTRONICS., E.T.1.
etc, etc. Any month any ysebar. 5p/sq

in. Postage Free. (Min. P Also
Artwork and/or phototg aphf' under-
taken. S.A.E. Foolscap for full details.

P. Lancaster, 11
Cambridge CB4 3AD

SINCLAIR CALCULATO RS

Cembridge Kit £19-95 (£2

Cambridge Ausmbled £21 l! (£2-50)
Executlve £27:95 (£3-0!

Executlve With Msmory £34-93 (£3-75)
New Sinclair Sclentific £39-95 (£4-25)

hesterton Road,

LOW COST I.C, MOUNTING. Lengths
of 100 I.C. pin sockets, 60p (p E

5p). Quantity rates, SAE details

sample. L.E.D. (MLEDSOO) 20p each.
(post paid). P.K.G. Electronics, “Oak

Lodge"”, Tansley, Derbyshire.

FERRANTI ZN414

IC radio chip with data £1-20 (23p). Also avallable
kit of extra parts to complete a radio £2-3% (40p).

Send sae for free leaflet.

CAR RADIO/STEREO SPARES. Motor-
ola, Radiomobile etc., Lists 10p. Atom
Radio & Audio Services, Station Road,

Walker, Newcastle-on-Tyne NE6 3UQ

AERIAL WIRE. Hl(fh quality
covered multi-stran

8 50ft45£ 9p). ft-67p (12p
ft-89p 150ft-£1- SZY (23p)
200ft £1- 76p ( 5p) 250ft-£2-21p (26p)

300ft-£2-66p (30p). EGG insulators lF

pair (5p). P&P in brackets, SAE all

enquiries. A.l. Radio Components, 14
;‘B% Borough, Canterbury, Kent CTI

c%pper 25& 23{:

SINCLAIR PROJECT 80
AFU EC 95 (Gﬁ)p)

Decoder £7-45 (74p) Trans for PZ8 £3-35 (50p)
Tuner £11-95 (£1- 13) Stereo 80 £11-95 (£1:19)
Prolect 805 £26- 95 (£2- 69,

2 x Z40/Stereo EOIPZ.') £25:00 (£2 50
2 x Z40/Stereo 80/PZ6 £27-75 (£2:77)
2 x Z60, Stereo 80/PZ8/Transtormer £33-11 (£3:31)

Write for our most competive quotation

SINCLAIR GOES QUADRAPHONICI!

introducing the Napolex QA10
self-contained matrix
quadraphonic syntheslzer. Just
feed the output of a Project 80
stereo system Into It and hook
on 4 speakers to obtaln the
|latest experience in sound.
Send for free leaflet.

Only £9-95 (£1:30)

PRACTICAL WIRELESS. First six
Volumes 1932 on with index 100s
others. Offers or exchange. Ham gear.

Tel. 061-928 7632.

SINCLAIR
SUPER IC12
6W rms power.
With 44 page
booklet and
printed circult
£2:10 (43p)

SWANLEY IC TOMORROW £1-80 (40p)
The worid's most powerful IC amplifier, Simllar
to IC12 but rated at 10W r.m.s. power. Suppllied
with data but no printed circult. Write for teaflet.

DELUXE KIT FOR THE 1C12

all parts for the printed clrcult and
volume, bass and treble controls needed to
e mono version £1-60 (27

Please mention

PRACTICAL
WIRELESS
when replying to

Advertisements

p).
Stereo model with balance control £3-60 (48p)

1C12 POWER KIT
Supplies 28V 0-5 Amps £2-87 (50p)

LOUDSPEAKERS FOR THE IC12
§” 8 ohm £1-10 (27p). 5° x 8” 8 ohm £1-55 (37p)

PREAMP KITS FOR THE IC12

Type 1 for magnetic pickups, mics and tuners.
Mono model £1- 35(25p) Stereo model £2-48 (36p)
Type 2 for ceramic or crystal pickups.

Mono 85p (18p). Stereo £1-30 (25p)

SEND SAE FOR FREE LEAFLET ON KITS

MAI”Q UNITE for

2l Lypes of
TRANS/STOR E@ﬂfﬂﬂfﬁf

RUN YOUR TAPE RECORDER
OFF AC MAINS

Mains unit supplied
complete and ready to
plug into your cas-
sette-recorder. (State
voltage, make and
type of plug required,
if in doubt send dia-
gram of recorder
socket).

onNLY £2°95

PLUS-3 MAINS UNIT

Provides three separate
switched output voltages
8v., 74v. and 9v. DC
Attradtive case mains lead
output socket, plug and
lead. Slze 4§ x 3% x 24in.

omr £3°50

Extea lead with plug to fit your cassette recorder
55p. (8tate model and plug required.)

MAINS UNIT FOR
TRANSISTOR RADIO
ONLY

For single outputs, 6v, 9v £2-40.
For two separate outputs, 8v + 6v.
9v. + 9v, 82:95 per unit. (Please state
outpuu required),
All units are completely isolated from mains by
double wound trapsformer ensuring 100% safety.

ALL PRICES INCVAT & P. & P,

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.W,
36 Raymond Ave., South Woodford
London, EI8 2HG

AERIAL BOOSTERS—£3-30
We make three types of Aerlal Boosters :—
B4S-UHF 625, B12-VHF 405, BI1-VHF RADIO.

VALVE BARGAINS

NY 5—50p, 10—75p, 50—£3-30 :
EC082 ECL80, EBQ1 EBFBY, EF80, EF85, EF183
EF184, EY86, PCCB‘ PCCBQ PCC189 PC97,
PCF80, PCF88, PCFSOS PCF808 PCL82, PCL83,
PCL84 PCL8S5, PFL200, PL386, PL81 PL504 PY33,
PY82, PY800, PY801, 30L1S5, PCB& PCss.

18" UHF/VHF (BBC2)—£6-00
Thorn 900 Series or Pye, with set of spare valves.
Carrlage £2:00 (Untested).

100 MIXED RESISTORS—85p

+ to 2 watt—10 ohms to above 1m-ohms (our
choice) 100 mixed Ceramic Capacitors from
1PF to 8200PF (our choice} 65p.

PLUGS — SOCKETS

Price per item, in brackets for ten,
CO-AX Pquu—Cp {50p), Socket Sudace—1p op),
Connectors—4p (35p).

D.I.LN. PLUGS
2 Pin, 3 PIn and 5 Pin—20p (£1:65).
JACK PLUGS, Standard—18p (£1-50), 3-5mm—
10p (80p), 2-5mm—10p (80p)

All prices include V.A.T. p. & p. 10p per order
Money back refund, S.A.E. for leaflels.

ELECTRONIC MAILORDER
(BURY) LTD.

62 Bridge St., Ramsbottom, Bury,
Lancs. Tel. Rams 3036

BATTERY
ELIMINATOR
BARGAIN

The most versatile
battery ellminator ever
offered. Swltched out-
put of 3, 4&, , 74, 9
and 12V at 500mA.
£4-15 (70p)

Other etiminators stocked:

250mA:—3 way switched model glving 6, 7§ and
9V £2-95 (60p).

S0mA: 6V £1-80 (30p). 9V £1:80 (30p). 7}V
cassette type £2-25 (30p). Double6V+6V
£2-50 (35p). BV+0OV £2:50 (35p)

S-DECS AND T-DECS
S-DEC £1-98 (31p)
T-DEC £3:843 (47p)
u-DEC A -89 (51p)
u-DEC B £8:99 (81p)
{C carriers:
16 dil: plaln 81p (15p)
wlth socket £1-77 (25p)

0 TOS: plain 78p (15p) with socket £1-88 (24p)
Exnarlment guides: A £1-50 (26p), B £1°77 (28p),
C 80p (15p), D £2-40 (35p), E £4-20 (53p)

SWANLEY ELECTRONICS
PO BOX 68, SWANLEY,
KENT BRS 8TQ.

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

4 ST&TIOH INTERCOM

-~ tion problems with this
4-ftation 'l‘numor Intercom eystem (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, 8ur-
gery, Schools, Hospital, Office and Home, Operates
on one 9V battery. Onjoft awitch. Volume control.
Complete with 3 connecting wires each 86ft. and
other accessories. P. & P. ¢7p

MAINS INTERCOM NEW MODEL
Mo batterles —na wires. Just plug in the mains
for instant two-way, loud and clear communication.
On oft switch and volume control. Price 2£83-95
per pair P. & P. 80p

— -
Bame as 4-Btation Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone, Complete with 88ft. connecting wire and
Battery. P. & P. 35p

————— _ business .
ciency with this incredible Tnl”hono Amullllr.
Take down long
without holding the handset. A useful oﬂloa aid. On/
off awitch, Volume Control, Completo with Battery.
P, & P, 27p. Full price refunded if not satisfied in
7 days.

WYH‘I‘ LONDON DIRECT SUPPLIES (PW.7)
169 KENSINGTON HIGH STREET, LONDON, W.8.
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POLVESTER CAPACITORS. Axial lead typi.

¢ 400V: 0001 uF, 0-00154F, 0-0022F, 0-00334F, 0-0047uF, 0~ I0AERF, Zip; 0-01uF, 0 015‘4)
0 022uF, 3p; 0-047uF, 0- OGBuF 0-1uF, 0-t15uF, 4p; 0-22uF, 7p; 0- 3314 “4%a; 0 474F, 13p
l"V 0-1uF, 0-154F, 4p; 0-22uF, Sp; 0 33uF 6p; 0-47uF, 7p; 0- BauF Iip' AwF, Ilp
t B-BuF

Sp: 0-47F-0p; 2-2uF
15 CARDIFF ROAD, WATFORD, HERTS, ENGLAND o m"a’rpo ot?;';rooezur 3p: 0-0834F. 0 O4T4F, oossur 3453 0,14, 49 0-fou.,
MAIL ORDER. CALLERS SATURDAYS ONLY 4p; 0-22uF, 0-33uF, 5p; 0-47uF, Tp; 0-684F, 10p; 1-0uF, 1

il
W0, Pleass. P. & P, add 10p to orders under £2. Prices axclusive of VAT LLI.I.‘.‘[FDLVTIC CAPACITORS Minlature axial lead type. -
o " [T 3R] s s g 1 S P 1uF 6-8uF, 10uF, 15uF, NW‘."AF, 88uF, 6p.
“wv: 100uF &p; 150uF 25V, l w
BFYS3 18V: 1000uF, 1500uF, 16p; IOV 1000LF T 1ap. ™
ACi28 14p 11p | MJE3T0 CERAMIC CAPACITORS MYLAR FILM CAPACITORS
ACt21 14p MJE3T1 Sp 504 i:e-Plaguette body 25mm leads. 108V : 0-001 uF, 0-002uF. 0-005uF, 0 01,4F,
ACi28 14p ZTX1 2p | 2N3702/3 11p Range: SpF-10,200pF. Prica-3g -each 0-02uF, 0-04uF, 0-05uF, 3p
ACITED 48 | ZTX100 gug;ggmgp 35 | 0-0154F, 0-022uF, 0-033,F, 0-4TuF 3p.j"|_100V: 0-14F, 0°2uF, Gli-ra-4Ti
p P
AC188 12p 2N3707 10p 95 | FOTENTIOMETERS AB Carbon Track | PRESET FOTENTIOMETERS
ACY17 21p Op | 2N3708/9 7p 0-25W, log and linear values. 0-25W 1kQQ—1M() Hor. and Vert. 6p
ﬁg;g 22p gugg&g“ ::p '=p 1k{}—2MQ Single gang 1zp | 0 1W 50Q0—470kQ2 Vert. only 40
20p P 5KQ2—2M(}) s/pang w/switch 24p "
ACY2i 18p 2N1301/2 20p | 2N3905/6 175 B | 2k—2MQ Dual gang 3T ‘B‘If:g(spgl(nx:rq!*eshnﬂ)
ACY22 18p P 2N1303/4 24p 140360  40p | OA200/1 Ep Stlm Slivered Aylzmlnlum Iu
AD140 40p 2N1305/6 24p | 40361 45p | PL4001  &p | SLIDER POTENTIOMETERS Black 17 with Chroma Rim “P
AD145 40p 2N1307 26p | 40488  72p | PL4004  Bp | 0-25W long and linear I
AD161 30p 22p | 2N16718 99p | 40528  70p | PL4007 1%p | {0K-100K() Single Gang a0p RESISTORS
AD162 30p 2N1990 45p ZENER 1NB14 3p | 10K-100K{2 Dual Gang 55p Toi. Range Values 1-24 25+
AF114/5 14p 15p | 2N2217 23p | ZE 1N4001/2 B | Knobs black or slivered top | 3W 5% 2:2R-10M E12  1p 0-8p
AF116/7 14p C83N 2N2218A 20p | BZYS 1N4003/4 Tp w 5/ 2.2R-10M E12 1p 0-8p
AF118  40p 2N2006 1Sp | 400mW 1N4005 T | poinGE THYRISTORS W 5% 2.2R-10M E12 2p 1'Sp
BC107 10p | BFY5t 20@ 2N2907 18p |3-3V-33v | 1N4008/7 Bp [ BRIDSE oo RS AW 10% 1-10ohm E12 6p —
B8C108 10p | BFY52 20p | TIP29 43p |2N2926  9p | 10p each 1N4148  Sp 100V 1Amp  30p | Do not mix Ohmic values to obtain
14, 50V 25p | 400V 1A s quantity prices.
TTL 74 SERIES LINEAR ICs OPTO ELECTRONICS | 14 10V 25p | 600V 1A s5p SWITCHES
(less 10%, 25 + mixed) 709C DIL/TO99 35p | pminitrons 301SF 14 S0 28p | 100V 3A aop Toggle SPST -
s o s Comogy|iaEey  Wolkovaa  sp | TessleSEl i
7400 17p | 7426 28p | 7472 28p | 741C DiL/TO99 38p £ P Tip
L i e, e ) ocen AP AT i
p | 74 P (] 14 RP12 ; ALUM. BOXES
7403 18p | 7430 18p | 7475 55p | CA3020 £1 40 8RPBO i:: A POy 805 237 x 54 x 14 42p zkosary 3\IOI:votz‘ha;u:u 1 pole 12 wza4y,
| 32 R o Aplamy e | & | o e by
7405 18p B B : i | Light Emltting Diode X 2 4”x 23" x14”  42p OCKETS
7406 39p | 7437  43p | 7481 £1-10 | CA3075 £1-65 | 710000 Red ' ° 21p | B GO0V 1280 | 25ix1i”  45p %&ﬁ&'é%‘éfif&%"::;""%ﬁ mfn N Tan
7407 39p | 7438 43 | 7482 #8p | CA3090Q £4-25 Stereo Screened 30p Stereo 15
7408 21p | 7440 18 | 7483 £1- M £1-70 VEROBOARD Pitch 2-5mm Screened 10p 2 Smm .F'
7409 24p | 7441  T3m | 7484 95p | LM305 £17 01 0-15 015 3-5mm Screened 14p 3-5mm .I'l
7410 18p | 7442 155 | 7485 £1-87 | MFC40008 45p | Alsc avaliabie - plain p
7411 22p | 7443 £1- 20 7486  38p | MC305 £1-70 | More ICs, Transistors, |24%3% 30p 23p 14p DIN PLUGS, soq(g'[s & COUPLERS
7412 28p | 7444 £1-20 | 7490 09p | MC724P 50p | Fuses, Fuse Holders, |25X5" 32p 32p 1% Pins: 2, 3, 4. 5 (180°, 240°). 6, T
7413 20p | 7447 £1-30 [ 7491 99p | MC1303L £1-38 | Transistor Insulation 3})(3,}' 32p 32p —_ Piugs, IZp. Sockets 8p; Couplers 10p
7414 60p | 7448 £1-18 [ 7492 89p | MC1304P £1-60 | Kits, Transformers 5V, |32 %5 i, 30p 3%p 26p
7416 35p | 7450 18p _';493 69p mgm}gl&; £z‘-gs 6V, 3V etc gx:?’ 1’3:9 'z:p ;:p Coaxiat Plugs, 10p; Sockets, 8p
7417 35 7451 18 404 80 17 P L4 ] p
7420 u: 7453 |1= 7495 ‘o; PA246 £1-50 5x17” 173p —  105p PHONO PLUGS, SOCKETS & COUPLERS
7422 24p | 7454 17p | T496 TAD100 E1-50 Pkt of 36 pins 20p Assorted Coloured Plugs
7423 38p | 7460 18p | 74104 “p TBAZ0O £1-35 | DIL SOCKETS Spot face cutter 49p COUPLERS: 8p. SOCKETS Slngle Sp,
wzs 38p | 7470 28p | 74105 S9p ! ZN414 E1-15 1 8, 14, 16 pin 1Sp each | Pin Insertlon tool 9p Double: 7p, Triple: 10p

Ex To ADVERTISERS HAC (Shortwave) Products ... .. 256 Radio Shop, The . 190
lND Harverson Surplus Co. Ltd. ... .. 263 Radio Society Of Great Britain . 262
Heath (Gloucester) Ltd. 219 RSC (Hi-Fi) Centres Ltd. 186, 187
A. H. Supplies 228 Henry's Radio Ltd. ... 216, O/B/C RST Valve Mail Order Co. 191
Ambit International 224 Hilis Components 276 R & TV Components Ltd. 198, 199
Arrow Electronics Ltd. 189 | Home Radio (Components) Led. .. 251 Riversdale Electronics ... . 202
AS.P. Ltd. ... 252
Audiotronics ... 265, 266, 267 1CS . . 27%
1.LP. (Electronics) Ltd. ... 194 | Salop Electronics e e 27
Baker Loudspeaker Ltd. ... 228 Imperial Trading... . . 274 gal?‘oln Entgrtamments Led. ... %Zg
Barrie Electronics .. 228 ilhill Products ...
B.B. Supplies .. 275 Jerm ] Simla Electronics 276
A yn Industries Ltd. ... . 196
Berdley Accoustiss o 260 | [ Kot L L DL g7y | S Cambridgg bl 204, 208
B.H. Component Factors Ltd. 224 }g:?ys?(nii ELRJlf(K),)Ltd ;‘;g S.C.S. Components .. 264
Bi-Pak Semiconductors I92 193 Sound Systems of Suffolk’ RS 27?
Bi-Pre Pak Ltd. ... 239, 260 Surpletronics ... 19
Boffin Projects ... . .. 277 Kensington SUPP"eS . 274 Surplus Electronic Tradlng 256
British Institute Of Englneerlng / Kevtronics .. 256 Swanley Electronics ... 278
Technology o 269, I/B/C
British Natngonal Radio and Electronics Lewis Radio o 219, 264
School ... 196, 215, 270 Linear Products Led. ... ... 268 Teleradio .. 276
Bull, J. (Electrlcal) Ltd a8 220 L.M. Supplies Ltd. .. 200 Thacker, A. H. and Sons Ltd ... 268
Bush and Meissner ... 280 London Computer Operators Tramlng Tidman Mail Order .. 274
c c o Centre . 275 ¥rampus Electronix ... %28

9 aranna rannies ...

) Castle Accoustics Ltd. ... o 195 Mail Sales 277 TUAC Ltd. o197
Chiltmead Ltd. ... .. 269 Maplin Electronic Supplies ... .. 255 | Tweedy Led. (). A .. 274
Chromasonic Electronics .. 190 Ma?co Trading ... ppm 276
Colomor (Electronics) Led. ... ... 251 Mitward, G. F. ... 282 T
C.T. Electronics ... . 200 Minikits Electronics ... 277 V.GS. ..

Mullhall Electronics .o 277
Dabar Electronic Products ... ... l8s Multicore Solders T e . =
D.E.W. Ltd. 277 Myall, W. H. 270 waggrg Electronics ... %.;0
e uropa .. .
Electronic Brokers . 277 A West Hyde Developments Led. 188
Electronic Design Associates ... %gé Newmare Electronics ... S R25€ w:ﬂ Ili‘ondon(._l')lr,(‘elct S:p;lles %Tg
Electronics Mailorder Ltd. eelhouse and Son ...
Electrospares ... . 200 Padgetts Radio Store ... e 190 Wilmslow Audio . . 220
Electrovalue Ltd. Yy Eartl;dge Eléctlronlc %tEdI . 203, %Z&
M.l 275 embridge College of ectronics ...
Phonosonics ... ... . . 252 | XerozaRadio .. .. .. .. 228
Felstead Electronics ... ... 268
Flairline Supplies ... 280 Radio Book Service . 274 X
Francis ). J. Ltd. ... 188 RCS Products ... .. 278 Yates Electronics 196
Radio Component Specnallsts Z;é
Gregg Electronics .. 280 R.D.I. . oo 7]
Greenweld Electronics ... .. 270 Radio Exchange Led, o IJF{C Z & 1 Aero Services Ltd. .. 280
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tosotemswasens 7 & | AERO SERVICES LTD. 4, romouuun o'

44A WESTBOURNE GROVE
LONDON W2 5SF Please send all correspond e and Mail-Orders to Head Office LONDON WI

Tel: 727 5641/2/3 When sending cash with order, please include 0-15 in £ for postage and handling Tel: 580 8403
MINIMUM CHARGE 15p. No C.O.D. orders accepted Open all day Saturday

N

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER
SERVICE HAS TO BE CURTAILED. FROM IST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL
BE SUBJECT TO A MINIMUM CHARGE OF £5:00 EXCLUDING V.A.T, I.E. £5-50 INCLUDING V.A.T. GOODS OF VALUE
UNDER £5:00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM
COURT ROAD, W.|, OR TRADE COUNTER AT 4A WESTBOURNE GROVE, LONDON W2, MINIMUM ORDER CHARGE FOR
APPROVED ACCOUNT CUSTOMERS IS £10:00 EXCLUSIVE OF VAT,

TAUT SUSPENSION MULTIMETERS

MADE IN USSR

8 models of multimeters
{from simple 22-range instru-
ment priced at £7:00 to
sophisticated 43-range instru-
ment with transistorised
safety trip circuit, priced at
£17:00. Models available
with transistor testing fa-
cilities (U4341) and built-in
audio/l.F. oscitlator (U4323).

All the above instruments and full range of other test equipment are included in our new 1973/74 combined cataloguefprice list which covers vaives, semi-
conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Kiystrons and magnetrons, as well as transistor substsitution list.

RECGHARGEABLE
system ever de-

vised for storing

Mallory Cells in U2, U11 and smalll Panesand
SI_S!OI’S. capacitors,

Penlite U7 sizes, diodes, " sransis:

rs, etc. Rigid
KESTREL BATTERY Fertock togétner
in  vertical an
CHARGING UNIT . .. Harlzencal il comy
parent plastic
drawers have label

“N-T-E-R-L-0-C-K-I-N-G

stots. | D have Pnlc

space dividers. Build up any
size cabinet for wall, bench or table top,
SINGLE UNITS (5°x24°%24") €1 75 Dozen

for

DOUBLE UNITS £3:00 Dozen. TREBLE (3D) €2 90
DOUBLE TREBLE £4-25 for 8
ES EXTRA LARGE SIZE (6D1) £3.90 for 8,
— Carriage 40p. Orders over £10 post free.
QUANTITY DISCOUNTSI 5% in £ for orders over £15

7 4% over £30, 10%, over £50. Quotations for large quantities
PLEASE ADD 10% VAT TO TOTAL REMITTANCE.

Use lor
. TN Dept. PW7), 124 CRICKLEWOOD BROADWAY,
Tape recorders, Portable radio and TV, l:l_AlliﬁL{\JE E_oers’iooN N.W.2 01-450 4844

Radio controlled model aircraft and
NEW! TODAYS MOST EXCITING SPEAKERS

boats, Cine cameras, Flashguns, Cord-

less shavers and other battery appli-

ances.

Whenever you must have PRICES
MNever before have speakers of such superb performance and low cost been
available. Produced by us to quality standards the new GS Range offer you true
high fidelity at a fraction of the cost. Both models employ fully sealed bass
reflex enclosures made irom quality compressed woods and our modern compact

power—then these new tax paid
Alkaline-Manganese re- Peniite U
chargeable cells will provide ::;“";.:"P
it. Thecells canberecharged >

utterly dependable battery | Batteries Uz
designs ensure optimum performance at all times. Finished In Rich American
Walnut effect, Black Satin front these speakers offer todays best value In high

UTNequiy FECHNIAT EheciFicaTIONS GSso P 30 Watts Peak (15 Watt
i i i ‘ ower atts Peal atts
miazythtlm;s' 2 lsuénhple .jOb £1-24 tax paid RMS) Frequency Range 33Hz to 19000Hz Impedance 8 Ohms Bass Unit 16 cm
Wt_ e Kestre arging Charging round long throw Treble Unit 7-5cm round € ver 5kHz Di i
Unit which has been speci- | unit £8-72 tax 45cm x 22-5¢m x 22-5cm (187 x 8”7 x 97) Volume 17 litres,
ally designed for these new paid with one TECHNICAL SPECIFICATIONS GS300 Power 20 Watts Peak (10 Watts

A battery RMS) Frequency Range 42Hz to 16500Hz Impedance 8 Ohms Drive Unit
type batteries. holder 2?cm x‘loacm Iv.72r69 throzw wnh1lntegral %o;sx\llnlltweet?; I(l:mnovcr 5kHz Dimen-

s sions 40cm x 20cm x 20cm (16 x 8° x 8°) Volume tres.
ALL PRICES INCLUDE V.A.T. GS500£11-98 post free  GS 300 £9:98 post free

ECONOMY Speaker System Ideal tor budget hi-fl Stereo Etc. This unique 8

Send to: Ohm system comes compiete with leads and super woodgrain finish £9.80 pair
- 275 WEST END LANE PLEASE ADD 10° L TRADE ENQUIRIES WELCOME
LONDON. N.W.6 1QS LEASE ADD 10°%; VAT TO ALL ORDERS

¥ - GREGG E 1 treat
Bush £ Medssnan 01-794 9611 - LECTRONICS PW4 24 Cranbourn Streo GREGG

ester Square London WC2
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Over 150
ways to

engineer a
better future

SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.ILE.T. and we’ll send you full details and a free
book. B.I.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LLE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests vou? Without losing a
day’s pay, vou could quietly turn vourself into something of an
expert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will call on vou . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday I received a letter from the Institution informing that myv
appheation for Associate Membership had been approved. T can honestly
sav that this has been the best value for moneyv I have ever obtained — a
view echoed by twe colleagues who recently connnenced the course™.
Student DULB., Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects”.—Student J.A.O. Dublin.

“My training with BULET, quickly changed my earning capacity and,
in the next few vears, my earnings increased fourfold” —Student
C.C.P., Bucks.

AND QUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how emplovers scek. There’s no surer way of
getting ahead or of opening up new opportunities for vourself. It
will cost you a stamp to find out how we can help yor. Write to
B.I.LE.T. Dept. BPW0I Aldermaston Court, Reading RG7 4PF.

Tick or state subject ofinterest.
Post to address below.

DRAUGHTSMANSHIP  A.B.T.Clerkof
Works

}é— e ==CUT OUT THIS COUPONem s e s sy
|

MECHANICAL
Society of
Engineers—
AM.S.E.(Mech.)
Instituteof
Engineers &
Technicians
(AMIE)

CITY & GUILDS
Gen. Mech. Eng.
Maintenance Eng.
Welding

Gen. Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng, Metallurgy

ELECTRICAL &
I ELECTRONIC

Society of

GUILDS
Gen, Electrical
Engineering
Electrical
Installations
Electrical Maths
Computer
Electronics
Electronic Eng.
Practical Radio
& Electronics
(with kit)

MANAGEMENT &
PRODUCTION
Institute of Cost
& Management
Acctnts.
Computer
Programming
Works M'ment.
Work Study
Gen. Production
Eng.
Estimating &
Planning
Storekeeping
Management
Skills

Quality Control

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

about Radio &
Eiectronics
maintenance and
repairs for a spare
time income and
a career fora
better future.

Institute of
Engineering
Designers
{A.M.LE.D.»
General
Draughtsmanship
Elec. Draughts-
manship
Architectural
Draughtsmanship
Technical
Drawing

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS,
Radio. TV
Electronics
CITY & GUILDS
Telecoms,

Gen, Radio & TV

ng.

Radio Amateurs
Exam

Radio Servicing
TV Servicing
Colour TV

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motor Industry
AMILIL

MAA IMI

CITY & GUILDS
Auto Eng.

Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.
Garage M 'ment.
ARB Acro Engi-
neering Certs.
Gen. Aero Eng.

GCONSTRUCTIONAL
Society of
Engineers-
AM.S.E.(Civ.)
Institute of Build-
1ing—L.LO.B.

POST TODAY FOR A
BETTER TOMORROW

Iros1ET, Dept. BPWI

lAldermaston Court, Reading RG7 4

NAME

Block Capitals Please

IADDRESS

I OTHER SUBJECTS

I Accredited by C.A.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Construction
Surveyors Insti-
tute—I..C.S.1.
CITY & GUILDS
General Bailding
(all branches)
Heating & Vent.
Inst. Clerk of
Works

Site Surveying
Health Engineer-

ing

Road Construc-
tion
Quantities.
Estimates
Hydraulics
Structural Eng.

GENERAL
Agricultural Eng.
Councilof Eng.
Institutions
Farm Science
Plastics

Supplementary
nu;srs for Nal.
Certi

ncates.

|

G.C.E.

~ choose from
58 ‘0’ & ‘A’
level subjects.

Coaching for many
erams, including
C&G

e }

AGE

Member of A.B.C.C. I
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DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

BUILD THE | BUILD THE

[¢]
a, QCaaI g;’u
i s' alorphoe
b, N Anewc
NEW e fo,
HENELEG
STEREO FM TUNER

You pay less
VAT with Henry's
Low Prices

Now built and used by thousands 20 - 20 WATT i1C A completely new high stability stereo
of satisfied customers. Features FM tuner. Features variable capacity
slim design overall size in cab- STEREO AMPLIFIER diode tuning, stabiliser power
inet 153" x 23" x 63”. 6-1C’s, 10 As featured by supply, IC Decoder, high gain

low noise. IF stages. LED indica-
tors. Tuning meter, AFC, easy
to construct and use. Maint
operated. Slim modern de-
sign with fibre glass PC, teak
cabinet, etc. Available as a
kit to build or ready built.
Overall size 8” x 23" x 6}”. Pro
duced to give higch performance 1
with a realistic price. (Parts list and

transistors, stabilisers Gardners Practical Wireless
low field transformer. Fibre
Glass PC Panel, complete chassis
work. Now available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones
socket, separate treble, bass, volume and balance

s, i oo ble filters, & e constructional details Ref. No. 5 30p). 3
S i calaciors Mg P Radie Taner, %5 2. Henry’s are sole discributors UK and Europe. '
Aux. Can be altered for Mic., Tape, Tape-head, etc. e J 2| 00 or built £24 95
Constructional details Ref. No. 21 KIT PRICE £ . {+ VAT) ..d testen . (+ VAT)
30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with complete kit i
Kit (+VAT +50p or built (+ VAT + 50p LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
price£28'50<arrlpackmg) and l°5t=d£35-00C3('1935ki"1) MADE 8Y EMI TAPES LTD. TO INTERNATIONAL

aslilosmaced, STANDARDS ESPECIALLY FOR HENRY'S. !\

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE

WITH LIBRARY CASES
EARN YOURSELF EASY £ 3 for 6 for 10 for 25 for -
MONEY, WITH EXCLUSIVE ce60 £1-10 | £1-98 | £3-00 | £7-40 hy
PORTABLE DISCO C90 £1-46 £2-80 £4:60 £11-25 "",_Q;,\'« §
DECCA KELLY Cl120 €180 | £3.45 | £5-45 | €13 45 <
E PMENT uantity and trade enquiries, invited i .
Q
DISCO MINI A complete portable SPEAKERS LEARN A LANGUAGE—complete with phrase
disco, fitted mixer/preamp, 2 decks all book. German — French — Spanish —
facilities. £98-50 . cer T ltalian £1-36 per course. £5 for any 4. d
As above but with Slider Controls £118-50 watt speaer Tweecer :
100 watt amplifier for above €49-50 | systems. O Bass/Midrobe LOW COST HI-FI SPEAKERS
Sl?jl.s 100 wate mixer/amplifier with — :;‘dm;r';fu"s Crf;’s‘;;v" 1230
li | o arer
R5050 watt mixer/amplifier £49-50 | per pair of systems (carr./packe. 40p) ESFC?}L OSIFE:xﬁ speakers
R100 100 i ; lifi £57-50 or built into veneered cabinets, size 18 x x —fuli range spea
AP 100 wrnen e el 12 x 64" £19-50 pair (carr. £1) {post 20p each or 30p pair)
e Al Jors G amplifier £73-00 ISTC_ 8 ahrms Twin Cone 10 watt
r 2
400 40 watt mixerjamp £37-50 £350 S ware Clo Twin Tweeters 3, 8 o
800 80 watt mixer/amp gas.00 | HI-FI TAPE 15 ohms £3 -85 cach '
DISCO "MIXER/PREAMPLIFIERS EQUIPMENT w15 watt B ohms Clo Tweeter
(%Pufor up to 6-100 watt ampliﬁers)( - €525 each or £7-40 per pair
S trol 49 - 0
SDLIL(aer comerals) £58.50 | U.K.'s largest range with | P00 T Gl TRIEGE U ) Gl
DISCO VOX (slid | h discounts and demonstra- . .
DISCO, YOX Llider conwrols) the ) 00 | cions for  catiers. Latest *Polished wood cabinet £4-80 post 35p.
DJI100 100 watt power amplifier for stock lists on request (Ref. No. 17) B ohms full range (post 20p)
above £49 -50 Phone 01-402-4736 for Barclay/Access FR4 4" 5 wart £4°75
DJ30L Mk Il 3 channel 3kw sound to Card. Direct orders and latest prices FR6S 61" 10 watt £6°30
light £41-25 FR8 g" . :5 wan gg-ig
DJ30L Mk Il slider controls £45-50 = FR23 6 :
D] DISC LITE as 30L-2 plus variable TRANSISTORS/SEMI BASS & MID RANGE—8 ohms (post 20p)
speed flashes es4-00 | CONDUCTORS Al2 15 watt £3-75
Carlsboro Reverberation Unit £44 00 U.K.'s largest range for every application. BI 10 5'" 15 watt £7-20
Disco anti-feedback microphone £11-95 Small quantity discounts. Also Trade B200 B” 15 watt £8-50
=EXS, ! q Y ° T , 7
Colt 150 watt liquid wheel projector £23-50 Export and Inductrial enquiries invited. 8139/2 “ x 87 30 wi £13:75
150 watt Qi liquid wheel projector  £50:00 Latest stock list (Ref. No. 36) including TWEETERS AND CROSSOVERS (post 20p)
150 watt QI cassette wheel projector £50-00 valves on reguest. K2006 10 watt 8 or 15 ohms £2-10
Spare Effects and liquid cassettes large 6.0 FHT6 I33 watt go:ms 2::3
range of patterns £6-00 K2011 watt ohms .
6 inch Liquid wheels £5-00 ELECTRONICS T27 KEF £5-50
Various cassettes £6 00 SUPPLIES Axcent 100 30 watt 8 ohms £5-52
Mini spot bank fitted 3 lamps £12-95 o . . 4009 IkHz’SkHz Clo £2-70
Auto Trilite (mini with flashers) £17-00 | Specialists in electronics for more than s N75 3kHz var. C/o €310
Bubblemaker with liquid £-50 | 30 years Trade and industry supplies— SPEAKER les (carr. etc. 35p) )
Mixers/Mics/Speakers/Lighting 7 P P L) 20-2 8” 38 watt g';gg p:;r
U.K.'s largest range of Disco Lighting. L?NTONl 2 "w":t‘t‘ £18 .30 gzi:
EREERSIOCK 19T REFT Not 18] ON GLENDALE 3 30 wate £32-95 pair
AKG | RESLO | DJ / CARLSBRO / EAGLE —” Il “H |“ ; DOVEDALE 3 50 wate e
MICS.,, STANDS, MIXERS, CABINETS. § ”H EEF KK3 £78 00 pair
CHASSIS AND COMPLETE SPE KER 11 i K
SYSTEMS, MEGAPHONES, TURN- S
TABLES, PUBLIC ADDRESS COM-
PONEN'TS. R ° ILD YQURSELF APOCKET CALCULATOR
A complete kit, packaged in a polystyrene con-
NEWI SINCITAIIRMPRCOJECTMEO tainer and taking about 3 hours to assemble—
Stereo PreAmplifier £11-95 thats the Sinclair Cambridge pocket calculator
Audio Filter Unit £6-95 from Henry's. 5ome of the many features include
Z40 15 Watt Amplifier £5-45 interface chip, thick-film resistor pack, printed ,
Z60 25 Watt Amplifier £6-95 circuit board, electronic components pack. it
PZ5 Mod. for | or 2 Z40 £4-98 Size 44" long x 2” wide x +}” deep
PZ6 Mod. (S Tab) | or 2 Z40 £7-98 Free of charge with the kit for the more advanced AN
PZ8 Mod. (S Tab) | or 2 Z60 £7-98 technologist is a 32-page booklet explaining how 0000
- TRANSFORMER FOR PZ8 £3-95 to calculate Logs. Tangents. Sines etc. 200
Al prices carr. pad (UK) (VAT EXTRA) NEW FM TUNER £11-95 £1 9-95 Also available £22-50 amoo’
Barclaycard/Access call, write or phone your STEREGEPECODER £7:45 gsscmbied suBo
order 01-723.6963—easy terms for callers. All items post paid. + VAT. ready to use. + VAT.

See page 163
of this magazine

10% VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change
without notice. E& O E. Like a permanent jobat Henry’s? Experienced and trainee salesmen required. Tel.01-4028791.

404-406 Electronic Componoms and Equipinent 01-402 8381 All mail to

308 PA - Disco - Lighting High Power Sound 01-723 6963 303 Edgware Road,

303 Bargains Store (Callers only) London W2 tBW

Home and Car Entertainment Centres. London and branches now open. | Ali stores open 9 am to

120 :ha't-abur; Avenue, Londoh ' W1 01-437 9692 6 pm six days 5 week

114 Burnt Oak Broadway. Burnt:Oak, Edgware 01.952 7402 Hi-Fi - Tape Equipment
EDGWARE ROAD, LONDON W2 190-134 Station Road. Harrow.Middissex 01-863 7788/9 Discount Stock List

354.356-Edgware Road. London W2 01-402 585;/4736 Free at all stores
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