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T.T.L. 74 1.C's

By TEXAS, NATIONAL, IL.T.T., FAIRCHILD Etc

306 ST. PAUL’'S ROAD,

HIGHBURY CORNER, LONDON, N.1

TELEPHONE 01-226 1489

Easy access to Highbury via Victoria Line (London Transport) British Rail

7400 up | 1413 Wp | 7432 25p | 7454 15p | 7490 B/p | TMA 25p | 74139 100p | 74156  7T0p | 74174 100p | 74188  3%p
7401 M4p | 7414 60p | 7437 25p | 7460 15p | 7491 p | 74122 49 74141 60p | 74157  T0p | 74175 75p
p . 74190 140p
7402 14p 7416 i0p 7438 25p 7470 30p 7492 45p 74123 60p 74142 270p 74160 90p 74176 100p 74191 140p
7403 14p | 7417 30p | 7440 15p | 7472 25p | 7493 40 | 495  sop | 14143 210p | 74161 80p | THITT 100D | g4 q2pp
T404 He o ogp0  sp | ZL 3P| Tamm mee | TP o | wzs  sop | THM 2P| qae2 90 | 24178 1400 | 74195 29
Hs  Me | o ozp | 22 B oae 3e | TR Q| w0 s0e | JUE b | TAR s T Gb | g, e
P 7423 25p 7475 30p 74131 100p R 74164  125p | 74180  100p (4
7407 40p 7446 5p 74104  40p 7448 160p 74195 100
7425 25p: 7476 30p 74132 65 ; 74165 125p | 74181  200p p
7408 20p 7447 75p 74105 40p P | 74150 120p 4196 109
7409 . 20p 7426 25p 7448 70p 7483 85p 74107 30p 74135 100p 74151 65p 74166 125p 74182 5p Ld
7410 15p 7427 25p 7450 15p 7485 100p 74109 50p 74136 80p 74153 65p 74167 325p 74184  150p 74107 106p
RLiEl 20p 7428 40p 7451 15p 7486 30p | 74118 90p 74137  100p | 74154  120p 74170 200p 74185  150p 74198 185p
7412 20p | 7430 15p | 7453 15p | 7480  250p | ‘74120  90p | 74138  125p | 74155  70p | 74173 150p | 74188 350p | 74199  18%p
by MULLARD, TEXAS, MOTOROLA, SIEMENS, L.T.T., R.C.A.
AAH13  10p BA138 16p | BC168B 14p | BCS48C 14p | BF123  45p BF336  35p Y164 30p | OC140 150p | TIP35A 230p | 2N1305 30p
AAi44 10p | BA14s 16p | BC16BC 15p | BC549B 13p | BF125  dsp | BF337 35p [ BYXo4 8p | OCi71 40p | TIP35C 280p | 2N1306 38p
AAZIT 30p BA156 12p | BC169C 15p | BC549C 14p | BF127  S0p | BF363  6op C1120 30p | oOczo0 sop | TIP36A 350p | 2N1308  Eop
AC121 30p BA157 15p BC171 12p BCS557 13p BF166°  30p BFS94 30p C1164 20p ORP12  70p TIP4A T0p 2N1711 22p
ACi26  19p BA173  15p BCI72C 12p | BCys4 80p | BF167 25p | BFWs8 20p | E100 42p 1039 150p | TIP41B  75p | 2N2219A 25p
AC127  18p BA216  16p BC178A 18p BCY70  i5p BF173 25p BFX23  30p E300 47p TiP29 45p TIP4iC  80p 3N2483  30p
AC127/01 25p A316 16p | BC182 10p | BCYH 20p | BF178  35p BFX81 - 130p E430 125 | pipoga 47p | TIP42A 80p | 2N2908  18p
AC128  18p AX13 5p | BCiS2L 12p | peyz 15 BF179C  40p BFXg84  25p MJE30 45p | Tipsac 75 TIPs28  85p | 2N2907  20p
ACi51  25p AX16  5p BC183 10 | RBRioi  8sp BF180  30p FX85  30p MPSA06 25p | Tip3o~ &5sp | TIP2955 70p | 2Naos3  20p
AC153K 40p B105A 35p BC183L 12p BD123 100p BF181 35p BFX87 25p OA10 40p TIP30A 58p TIP3055 55p 2N3054  Sop
ACi76  20p BBI10 45p | BCi8¢ 10p | ppi2s gsp | BF182  30p BFX88 25p | OA47 150 | Tip3oB esp | TISe0  25p | 2N30S5  80p
ACY17 35p C107 10p BC184L 12p BD131 36p BF183 30p BFY50 20p 0OA80 6p TIP30C  80p TISo1 25p 2N3439 50p
ACY2l  30p C108  10p BCi86 240 | Bpi32 3sp | BF186 250 | BFYSt  20p OAst 0 | Tipa IN914 sp | 2N3702  1ip
AD14g  60p C108C 15 | BC20s 14p | poisc  4ep | BE1S¢  10p | BFYS2 200 | Qa2 8 | TipaiA 3P | jNass 10p | 2Na3  12p
ADi61  40p C109  10p Co12  1p | BD% 20D BF195  40p | BFYS0 125p 0C33 2000 | TipoiB oo INGODT  Sp N37! 11p
D162 40p Clooc 14p | BC212L 12p | BRI g BFigs  10p RIOU 350 | OCzs  100p | TIPSIG  Tob INdp02  5p | 2N3705  12p
AD161/2MP C113  12p BC213L  12p y (d BFi97  10p BRY39 35p (4 2N3706  1ip
BD137  40p 0C28 75p P32 60p IN4003 5p
0p C117  19p Co14” 13p | BDIST 408 | BFies 2% | BRYSS 3p | oCs  75p NS 2Na7it  12p
AFi14  22p Ci25  20p BC214L  14p BFi89  25p BSX20 20p | QG4  3sp | TIRS2A 85 | N P | ON37i5 300p
AF 22p C126  15p BC258  13p BD140  40p BF200  30p BSY40  25p octs = TIP32B  85p i 4005 gP 2N3772  17%p
AF116  22p Cid6  12p BC204  35p BD181  80p BF224  20p BSYs5  20p Oce b4 TIP32C  90p INjggﬁ P 2N3819  25p
AF117  22p Cia7  10p BCaps Ssp | BD1s2  80p BF225  20p BT100A 80p oc i | Tipaz 190 INgo7 7P | 2N3ae  #5p
AF118  50p C148  10p BC317  15p BD207  70p BF241  16p BU105 150p oc" 3 TIP3a3A 105p 4148 p 2N3904  15p
AFi25  25p C148C  14p BC323 60p | BD233 S0p | BF244B  35p BU133  75p 72 0p TIP33B  115p 1544 4p | 2N4062 14p
AF138  35p C1ds 10p BCazs 13p | BD263 65p | BF257 26p | BU208 220p | OC75  30p | TIP3C 130p | 2N4S6A 80p | 2N4128  20p
AF233  4Sp BCi57  10p BC338  12p BDY10 100p BF258 26p BY100  20p acst 30p TIP34  115p 2N687 15p 2N5061 . 35p
ASY26 40p | BCi58  10p BC547 12p | BDY62/01 90p | BF259 30p | Byis 15p | QC8ID  25p | TIPa4A 118p | 2N920  20p N5163  35p
BA114 9p | BCi58 10p | BC5478 13p | BF120 S0p | BF274  15p BY127 18p | OCs3  S5p | TIPa4B 145p | 2Ns30  20p | 2N6027  50p
BA121  9p | BCI6TA 12p BC548 12p | BFI21  45p- | BF324  30p ! BY133 22p 0Cs¢ Sop | TIP35 225p | 2N1302  25p | 2SD23¢ _ S0p
BZY38 CA3090AQ  400p ELECTROLYTIC RESISTORS MULLARD POT CORES SKELETON
400M.W. _— CAPACITORS PRE-SET
Zeners FIV 330/35 16p SPECIAL CARBON LA3  100-500 KHz 5p POTEN.
ovT 10 TAA300 150p 13 FILM 5% LA4  10-30 KHz 100p
e op TAAso 1% | 4725 Sp | 39080 130 OFFERS 25 W LAS  30-100KH 100 IOMETERS
v }gv TAAS50 50p 1/16 5p 701008120 riine z P 0-1W 50N-5M minl
P TAAST0 220p 1/25 Sp 378/22 P {BC147 P LAT < 10KHz 100p vert & horiz  7p
° 3vo  10p TAAG61B  140p 1/50 5p 70/35 18D |BC14 5W LA13 FOR W.W. OSCILLOS " -25W  100N-3-3M
3va  10p AATOD o | 2225 sp | 470/50 22p lBCi4e 100 2:20-47M 2.5p 3 FOR W.W. OSCILLOSCOPE 200p horlz. 7p
3v6 10p TAD100 250p 2-2/35 Sp 680/25 25p |BC157 ASSOR- w -25W  200N-4-7M
3ve 10p TAD110 200p 3-3/25 5p }goo“s 25p 1BC158 TED 1 vert. 8p
43;/ 10p TBA120S 125p 4-7/10  Sp | ! 88/35 sgp BC159 FOR 220 10 MEG 3-5p
5 10p TBAD0T  i28p | 4710 Sp | 100063 S0b [Afiss 750 SPECIAL SCOOP OFFERS TANTALUM
5v6  10p TBA540 300p 4.7/25 Sp D IBF19 POTENTIO- BEAD
6v2  10p TBA540Q  400p 4-7/50 Sp | 2000/35 50p 1RF196 METERS LEDS 125 CAPACITORS
Ne oo TBAs0Q  doop | BB 3P pr g Ll 1K Lin 30p OR 2 RED ONLY 35V: 0-14F, 0-22,
561 400p ’ 4 o
sv2  10p TBASHIAI2 250p | 10716  Sp | 22001100 N4148 (S 3o 100 for £9-00 Hek0n R O
oNe }gg e 2300 %S ® 16 agn  [100 for 150p 29K Lin 30p 1000 for £60-00 6-8,25V 15,16, 16V
11V 10p TBAS20 1o0p 10/50  5p gg%/% 420 L op AMPS 50K LIn 30p SPECIAL QUOTATION FOR “ ]g 2’225 103\5
TBA9SC 0p 22/6V3  5p 4700/62 I:Op 100 for £20 100K Lin 30p LARGER QUANTITIES S 14;: )
BZyss TCA270Q  250p 22/10  Sp /% 5p 250K Lin 3p Price 14p each
12V 10p TCA2708  250p 22/16 gp 473345‘; 358 |s55 TIMERS 150&'( LanI ggn LEDS
s 1100 for £30 y P
VI Yoy p- = » POLY,TER" for £ 2 Meg Lin  3up WESTINGHOUSE THYRISTORS RED 125 13
1BV 10p EM307N eép | 2250 8 | cApiITORS [RELAYS e Np | 00 voits iSlane ) YELLOwW iz 35
20V 10p [M308TO5  130p | 33/%Y3 %P lmyiiacd or Eriefoav 3 C.0. H.D.| 25K Log a0p SREEH ek
22v  10p LM308 8 DIL 130p 33/25 L o P 1N og P GREEN 2 25p
2v 10p LM309K 180p 4 ’D 001 5p £1°00 Each 50K Log 30p YELLOW -2 25p
3oV }"P LM317K 325p 2 /g" 8 | ‘o022 sp |———=| JWKLog 30p cmos DL747
N LM348N 200p Shs &h | 0033 5o |assorTED 250K Log 30p | 4000 20p 4023 20p | 4055 140p Display  200p
xel LM380N 110p P | 0047 Sp |POLYESTER 500K Log 30p | 4001 20p|4024 100p | 4056 145p
Zeners 850p M55 sp | 4118 8B | ‘oes  sp [cAPACITORS | b Mo Lo 39p | 4o 20midu25 2004060 130p DIL
BZvss LM710 TO5  60p 2?, gg K2 -01 50 100 for £3-00 2 Meg Log  30p 4006 120p | 4026 200p | 4066  5Sp SOCKETS -
s | i w2 | Gn B |G B 2t g wlen mm e | e
P -033 5 P P
M3 14DIL Tsp | 1000 @ | 183 B |BvXss DIODES | ROTARY 4011 20p | 403 130p | 401 30P 1 Fn b4
N76013ND 125p| LMZ4t 25p 100/25 - 6p  |1250 PIV 1 Amp. SWITCHES 4012 20p | 4030  60p 208 P
NTGO1aN” 1son) LMras 45p 1o0/20 &0 | n 7p 1100 for £6-00 BY 4013 55p | 4032 150p | 498! P
Pl | M1303N 155p / L T sp |————| LORLIN 4015  90p | 4043 220p | 4082  30p BZXe1
76023ND 125p) | 'pe3no 20p 100/63 10p 4016 55p | 4046 150p | 4510 145p Zeners
76023N  180p) | isns 6p | 47 120 [MULLARD 1P 12W dop | 46 200 | 4047 11sp | 4511 200p W
N76227N  160p] oo ~= 220/16 10p ;:g" § H 4500/64V C.432 2P 6W op 018 2500 4040 o0 | 4516 140p V8 15p
_m;gg%gN }ggp nggg 1900 22015 dz0 | 22 280 |Screw Termlna!l 3P 4W ap | 4030 140p | 4050  50p | 4518 110p Vi 15p
NN 12051 NEso2B aop | 2000 W | s  4om 4P 3W sop | 4022 180p /4054 130p 4528 130p VR
15V 15p
BRIDGE RECTIFIERS §g¥ }gg
S s &
100V p P
1A 200V 30p | 785 1400 av 13
VA 1 i e | v 1
0V P | 7815 149, P
2A 50V 3p | 1210 byt 6V 13p
2A 100V 50p P 72V 15p
2A 200V 55p | 7824 150p 160v  15p

PLEASE NOTE ALL PRICES INCLUDE POSTAGE
AND V.A.T. AT 8 OR 1242/ AS APPROPRIATE

INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS

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

Manufacturers (Large and Small) we wel

your

Over

Buyers/Agents etc. let us know your retiuirements.
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* BRITAIN’S LEADING JOURNAL FOR THE RADIO X ELECTRONIC BDHSTHUBTU

Published by IPC Magazines Ltd., Westover House, West Quay Road, POOLE, Dorset
BH15 1JG

Bl News and Views

564 EDITORIAL—Calling all Constructors

565 NEWS ... NEWS ... NEWS .

574 KINDLY NOTE—Sine/square wave generator, October 1977. IC of the month, November 1977.

586 HOTLINES—Recent developments in electroniCs. ..v.vuveinevuvuvtirreninerrvenninessnceneeene,s Ginsberg
587 PRACTICAL WIRELESS—Pre-view of our next issue

593 NEW BOOKS-—-Comments on the latest books in the electronics field.

593 PW READER’'S PCB SERVICE--Prices and details of the PCBs available

599 TELEVISION—Details of the December issue

600 PRODUCTION LINES—Information on the latest products............cooiiieiiiiiiiiiirinennnn. Bill Tull
609 ON THE AIR—AMAteUr Bands ....uv.iuienrrevnrvurnenrireearenenrnssneeneresnens Eric Dowdeswell G4AR
SW Broadcast hbands..........ooviiiiii ittt Charles Molloy G8BUS
MW Broadcast Bands .........c.cciiiiiiiiineriniineneiinienntinenn, Charles Molloy G8BUS
VHF Bands ..ottt i i e e e e e Ron Ham BRS15744

Il For our Constructors

566 PORTABLE PA AMPLIFIER

A simple design based on two ICs, with mixing facitities for two inputs.......................... S. H. Davies
577 LED TUNING INDICATOR

An inexpensive substitute for a centre-zerometer ......... ... ... i, J. P. Macaulay
581 THE PW ‘JUBILEE' ELECTRONIC ORGAN—4

Metalwork and wiring details for the calculator keyboard version ............ M. J. Hughes MA, C.Eng, MIERE
584 TRAFFIC LIGHT CONTROLLER

Add realism to your model railway layout with this unit ...........c.ccviiiiiiiiriiiirirerrnnns P. Chambers

588 LABORATORY POWER SUPPLY
A versatile triple-output unit for driving TTL, CMOS or discrete circuitry onthe bench ..............ovv. ..t

595 S-DECNOLOGY Project No. 11 | o ULAB =R LAY A
This month we present a Car Courtesy Light delay unit, which keeps the interior light on long enough to find

YOUE KBYS, BlC ..t v ittt ittt iyttt b ittt e e e et ee e e aan e nan s nnreeraans -..David Gibson
508 ALL BAND SHORT WAVE RECEIVER—2
Concluding details ...........cooi i i i e e e F. Rayer G3OGR

602 DESIGN YOUR OWN PROJECTS—4
An impedance matching amplifier to aid recording and playback between unmatched pieces of equipment

Toby Bailey and Bob Whitaker
B General Interest

570 SO YOU WANT TO PASS THE RAE?—4
This month's element of the course deals with AC, Inductors and transformers ...........covvevevvvvvenn.n.
578 SPECIAL PRODUCT REPORT Joﬁn Thornton-Lawrence GW3JGA and Ken McCoy GWSCMY

Chroma-Chime Kit
594 A MERE 20 YEARS

A brief review of communications satellites since the days of Sputnik 1 .................. Ron Ham BRS15744
604 IC OF THE MONTH
The Thomson CF series of motor speed regulators are considered in detail ................ Brian Dance M. Sc

% Special Offer

569 S&R Brewster 18W Soldering lron Kits

COPYRIGHT

® IPC Magazines Limited 1977. 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 ensur e 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.

Practical Wireless, December 1977 545

www americanradiohistorv com


www.americanradiohistory.com

CLatcsttIe A

Inthewell established

cMaster Series
c}ﬂdmﬂbr‘lil:'(:kil'

4 Entertainment

Author: Vivian Capel

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

CONTENTS: )

The Car Equipment Scene. Mono Stereo or Quad?
Mobile Tape Players. The Cartridge Player. The
Cassette Player. Cassette or Cartridge? Car Radios.

Car Antennas. Interference Suppression. Installing
the System. Trouble Shooting.
1977 128 pages £2.50

A SELECTION OF OTHER USEFUL BOCKS

Beginner’s Guide to Electronics — 3rd Edition
T. L. Squires and C. M. Deason

1975 240 pages £2.25
Beginner’s Guide to Transistors — 2nd Edition

J. A. Reddihough

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

Gordon King

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

1975 552 pages £3.75
Radio Circuits Explained

Gordon King

1977 175 pages £5.50
ORDER NOW

from your local Bookseller or from

fﬁﬁfeﬁﬁﬁ?ﬁﬂ%@

CHINAGLIA DINO — ELECTRICAL AND ELECTRONIC TEST
EQUIPMENT MANUFACTURERS

PRESENT THE

DOLOMITI

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

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

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

39ranges: d.c.V, 0-150mV, 500mV, 1-5V, 5V 15V, 50V 150V 500V 1-5kVv;d.c.l,
0 SOuA 500uA, 5MA, 50rnA A 5A c.V, 15V, 50V, 150V,
500V, 1-5kV; acl 5mA 50mA 0 5A dB 10to +65'in 6 ranges;
© 0-05k9, 5k1, 50k, 500kQ, BMQ, 50M$2 ; PF 50kpF, 500kpF.

Aut tic overload tection and high current range fusing.

Scale mirror and fine pointer for accuracy of reading. Single knob main range

switching and all panel controls. C.E.l. Class 1 movement with sprung jewel

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

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

probe available.

Meter £45-90incl. VAT (£1 P. & P))
30kV Probe £ £12-85incl. VAT
For details ofthis and the many other exciting instr ts in the Chi lia range,

inciuding muiti-meters, component measuring, automotive and electronic
instruments please write or telephone.

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

Borough Green, Sevenoaks, Kent TN15 8PH

(ot

546

Your career
in Electronics?

Enrol in the BNR & E School and you'll have an entertaining and
fascinating hobby. Stick with it and the opportunities and the big
money await you, if qualified, in every field of Electronics today.
We offer the finest home study training for all subjects in radio,
television, etc., especially for the CITY AND GUILDS EXAMS
(Technicians’ Certificates); the Grad. Brit. 1.E.R. Exam; the
RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R.T.E.B.
Servicing Certificates; etc. Also courses in Television; Transis-
tors; Radar; Computers; Servo-mechanisms; Mathematics and
Practical Transistor Radio course with equipment. We have
OVER 20 YEARS' experience in teaching radio subjects and an
unbroken record of exam successes. We are the only privately
run British home study College specialising in electronics
subjects only. Fullest details will be gladly sent without any
obligation.

rB-----------------

1 RITISH NATIONAL RADIO & ELECTRONICS i
i SCHOOL, wo 2

l P.O. Box 156, Jersey, Channel Islands.

B nanve
B Aooress
|

(Block caps please)
T T 7 7T I 7T I 7 1 ]]
Practical Wireless, December 1977

www americanradiohistorv com


www.americanradiohistory.com

Consisting of

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

(2) & (3) PAIR 50 WATT LOUD-
SPEAKERS including 127 UNITS

Price includes
High Quality
Dynamic Stick
Microphone
and VAT

! Terms:

* DISCOMAJOR

% TWIN FULL SIZE BSR turntables

*

% 3 SEPARATE VOLUME CONTROLS  for
Deposit £30-00 and 18

| fortnightly pymts.
£206-40) Carr. £4-00

Also available 200 WATT SYSTEM £199-95

ALL RSC PRICES INCLUDE VAT
TD1 DISCO GONSOLE

Incorporating twin BSR type
turntables and Sonotone oxr Acos
Cartridges with diamond styli.
Separate Vol. controls for each
turntable. Also MONITORING
FACILITIES, plus Treble and
Bass Controls. Separate Input
(o l;n‘l]ike’d with vol. control.
ack Vynide covered

Cabinet with lia . £119°95

POWER DISCO CONSOLE
with integral Power Amplifier.

with cueing device.
CARTRIDGES with Diamond Styli

for each turntable and Mic.
FULL HEADPHONE

MONITORING FACILITIES Or Dep £16-49 & 18 §’tntly pymts.
CONSOLE COMPLETE WITH LID  £6-75 (Total £137-99) Carr. £3.

TDZS STEREO VERSION
125 00

Terms DEPOSIT £20 and 18
fortnightly payments £6-89
Total £144-02) Carr. £3

£9-80 (Total

DISCOMAJOR/100 TWIN TURNTABLE POWER CONSOLE £139-95

Twin Full size BSR turntables. Sonotone or Acos Cartridges with Carr. £3-00
Dlamond Stylii. F'M:|Ime< as TDI Cnnsole but with built-in 100 watt Power Amplifier

= complete with lid. Terms: Deposit £19-95 and
18 fortnightly payments £7-70 (Total £158-55)

TITAN 100W BASS BINS £99-95

High quality 15 high flux Bass Unit and J104 Horn
Tweeter in folded horn enclosure providing amazing level
of sound output. Terms Dep. £14:95 and 18 fortnightly
payments. £5-58 (Total £115-39) Casr. £3.

DISCOMAJOR/200 £159-95 carr. £4-00
200 watt version of above. ,
Terms: Dep. £29-95 and 18
fortnightly payments £8-60
(Total £184-75)

RSC PHANTOM 50 COMBO AMP. £69-95

Rating 50 watts. 3 inputs, 2 vol controls— Carr. £1-50.
Bass, Treble Presence. Suitable for Lead or Rhythm Guitar, mic.,
Radlo Tape, etc. Inc. High Flux 127 50w Speaker. Dep. £10- 95 & 8
monthly payments £8-71 (Total £80-63).

100W POWER (SLAVE) AMPLIFIER

FANE HIGH POWER SPEAKERS

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

POP 33T 127 33w £12-95 Dual cone.
*POP 50/2 12” 50w £15-99 Deposit
for Pair £8-00and 8 monthly payments £3-54 (Total £36-32)
*POP 75 1270w £19-99 Gauss 17,000 lines. Deposit £5-00
and 8 monthly payments £2-38 (Total £24-04)

*POP 60 157 60w £25-95 *POP 100 18” 100w £44-95

Deposit £7-00 & 8 monthly Deposit £10-00 & 8 monthly
payments £2-87 (Total £29-96) payments £5- 17 (Total £51-36)

Bt o T

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

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

100+ 100W MODEL £69-95 carr. £1-50
TITAN TA/SOA 50w AMPLIFIER

Solid state, 3 sep. controlled inputs plus Master
control. Bass, Treble & Presence Controls. {
Vynide covered cab. with corner protectives.
Llsst price £]60 Terms: DzG 0£5 £49-
- & 8 monthly paymems d Al : .
(Total £57-40) Carr, £ 4995 : /
Matchmg Cahinets | v 127 £29- 95,2 x 12”7 £49-95
TITAN TA/100A 100W AMPLIFIER
TWIN CHANNEL—4 INPUTS £69 95
(NORMAL OR BRIGHT) c £1-50
A De-luxe professional unit with “-arr-
many facilities. R.M.S. Rating. Matching

2 x 12” 120w Cabinet speaker £49-95 with
above only. Carr. £1-50

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

RSC |TITAN GROUP/DISCO SPEAKERS ~GUARANTEED
Carr. £1, under £18, over this add 5p per £1. EARS
Stockist of o Valuze RSC Price
T12/45 127 45w £15-00 £11-95
LIGHTING 1 T12/60A 12” 60w £21-00 £13-95
by T12/100 12" 100w £36-00 £25-95
PULSAR T15/60 15” 60w £26-00 £16-99
* T15/70 15” 70w £28-00 £19-95
T15/100 157 100w £41-00 £29-95 Rating RMS
GROUP T18/100 18” 100w £47-00 £36-95 Imp 8-15 ohms
Equipment | CABINETS FOR ABOVE Heavy duty, finished in black
Vynide with Vynair fronts, protective corner pieces Various
by sizes and cut-outs. TE1 1 x 127 £10-95.
CARLSBRO | TE22 x 12” £16-95. Low Deposit Terms on orders over £20.
* TITAN TA/100C COMBO
| FULL 100w R.M.S. Amp. incor-
RANGE OF porating a fabulous Fane
SPEAKERS i Crescendo 12” 100 watt spkr
n, for really superlative results
with Lead Gultar
FANE Sutar £119-95
I B Or Dep £17 95 & 18 f’tntly
* payts £6-69 (Total £138-37)

MODEL T1H

MODEL TS2H
With single super efficient Horn.

Inc. Pair of highly sensitive Horns.
Range 3-15 kHz Imp 16Q. Use
with 8or15Q2 X 12”or1x 157 or
18” Drive Unit for increased sound

Range 3-15 kHz. Imp 8. Use
with max 8(2 2 x 12” or single 15"
or 18” 8Q) Drive Units. Maximum

FANE HIGH FREQUENCY HORNS )’ SERIES
MODEL J44 Tmp 8Q

MODEL J104 Imp 82

MODEL J73 Imp 8Q Size approx 104”7 x 33"

Size approx. Size approx 73" x 3” x x 73" Rating 50-70
33”7 x 34” x 3" 63” Rating 50 watts watts Range 2-15 kHz
Rating 30-50 Range 2-20 kHz .
watts Range

-15 kHz

£7.95 &

amplifier power output to be
100 watts.

clarity and projection. Rating
100 watts.

Either model £27. 95 Carr. 75p

- 8:3v. 3a £1-70, 6-3v. 6a £2-60, 12v. 3a or 24v. 1-5a
2260, 0-9-18v. 1}a £2-26, 0-12-25-42v, 2a £3-19,
CHARGER TRANS 0-G-15v. 1§a 82-03; 2ia £2-26;
3a £3-32; 5a £2-84; 6a £3-19; 8a £3-48.

230-250v, 80w. £2-90; 160w, $5-20;
250w, £6-37; 500w, £8-84.

FAL DISGD LIGHTING

Comparable with units at twice
Terms: Dep £6.95 & 8 mthly pyts £3-12 (Total £31-91) the cost. | SYSTEMS from £58-95 £11-75 T EEWER
Incl 2 Spotbanks and bulbs
TYPES FOR VALVE RADIOS & ‘CROSS OVER’ (value £2-99)
RSC MAINS TRANSFORME_ AMPLIFIERS (Ioc. L¥. CHOKES & | JINGLE MACHINES from £37-95 -SUPPLIED WITH ABOVE
OUTPUT TRANSFORMERR). As previously advertised still available. . "
ECHO CH a Impedance or total impedance of 12",
FILAMENT OR TRANSISTOR POWER PACK AUTO (STEP UF/STEP DOWN) AMBERS from £53:95 | [P0 18" Drive units must noi exceed
l2v. la. £1.10, 6-3v. 1'5a £1:08, 6-3v. 2a 8110, | ppaNIFORMERS 0-110/120v,200- | COLUMN SPEAKERS from £29°95 | impedance of single horn_or pair in

GROUP DISCO SPKRS
in CABINETS from

Carr. Free

series. Pair J44, Single J73 or J104 suitable
£ I I -95 for amplifier power up to 100 watts subject
to above and with X2R ‘Cross-over’

' New Branches at HANLEY
WOLVERHAMPTON
fand LIVERPOOL

Barclaycard & Access MAIL ORDERS & EXPORT ENQUIRIES TO:—
PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS, 13.
CARD NUMBER accepted Tel: 0532 5§77631.
MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS C.W.0. ot C.0.D. No, C.0.D. under £3, POSTAGE 50p PER
ORDER OR AS QUOTED. Phone or Write for FREE CATALOGUE.

MIDDLESBROUGH 103 Linthorpe Rd. Tel. 247096

EN ALL DAY SATURDAYS (5 Day Weesk)
BRADFORD 10 North Parade (Closed Wed) Tel 25349
BOLTON 23 Deansgate. (Ciosed Wed.) T
BIRMINGHAM 30/31 Great Western Arc

Tel. 021-236 1279 (Closed Wed)

CARLISLE 8 Engiish Street (Closed Thurs.). Tel. 387
COVENTRY 17 Shelton Sg., The Precint. Tel 25983
DERBY 97 Si. Peter's Street (Closad Wed.). Tei. 41361
DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 468058

NCASJI'ER 3 Queensgate, Walerdnle Centre.

(Closed Thurs). Tel 63068
EDINBURGH 101 Lothlan Rd, (Cl. Wed.). Tel. 229 9501
GLASGOW 326 Argyle St. (Ci'd Tues.). Tel. 248 4158

Al items subject to availability.
Prices correct at 26,9.77 E. & O.E.

HANLEY Stoke-on-Trent, 44 Piccadlily
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420
LEEDS 5-7 County (Mecca) Arcade. Briggate
%5 D (C W Wed) Tel 4553252
awson's Way, op-
LIVERPOOL ping Centre Tel: 708 9380 (C! Wed.).
LONDON 238 Edgware Road, W.2, (Closed Th3u;;2)9
MANCHESTER 60A Oldham Street (Closed Waed.).
Tel. 236 2778

(Closed Wed.)

NEWCASTLE UPON TYNE 59 Grainger Sf
(Closed Wed.). Tel 21460

NOTTINGHAM 19/19A Market Street
PRESTON (Closed Thurs.). Tel. 48088
41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51979
SHEFFIELD 13 Exchange Street (Castle Mkt Blds.)
STOCKPORT {Closed Thurs) Tel. 20716

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

WOLVERHAMPTON 5 \Wlfrun Way | osers

Practical Wireless, December 1977

www americanradiohistorv com

547


www.americanradiohistory.com

Handy size Reels & Dispensers

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

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

SAVBIT A
e handy size reels of SAVBIT, BIB WIRE
j dispenser 40/60, 60/‘/50 & STRIPPER
Contains 2.3metres solaer T'r
approx.of 1.22mm ALU" SOL alloys & CU ER
Ersin Multicore i . Fitted with unique
—|| SavbitSolder. These latest Multicore solder reels are 8-gauge selectorand
Py ﬁfgg}g‘gggﬁ%‘?ﬁs ideal for the toolbox. Popular specifications handlefocking device.
& || by10times. coverall general and electrical applications, plus a major advance Sk osrtar?;:w:;m
Pl sizes 49p in soqurlng aluminium. Askfor a free copy of ‘Hints on Soldering’ and cablein seconds.
: containing clear instructions to make every job easy. ?123%9] B Model 8B 86p
[—_l# Forsoldering Ref. | Alloy | Diam. | Length Use Price | - = : /
— finejoints metres r 7
T dispensersto mMm_| 8perox.. SOLDER -
S‘i"rﬁp";}f";fhosg smallerjobs. | | Size | _40/60 | 16 10.0 | Foreconomical general | £1.79'
PC 115 provides 6.4 metres S RUECE s ls:aﬁg?"{: i WICK
zﬁgwﬁégfggglmg‘rﬁggz‘fg Size |ALU-SOL| 1.6 8.5 For aluminium repairs. £2.42
nd rintéd circuits 4 Also solders aluminium Absorbssolder
Ia’C1QI & &7 3 to copper, brass etc. instantlyfrom
) P Size | 60/40 07 39.6 | Forfinewires, small £1.79] | tags,printed
Or size 19¢Jor kit wiring or 10 | Tin/Lead components and printed circuitsete. Onlyneeds
radio and TV repairs. . circuits. 40-50Watt solderingiron. Quick
2.1 metres approx. of Size | SAVBIT 1.2 13.7 For radio, TV and £1.79 andeasytouse.Non-corrosive.
1.22 mm solder. 12 similar work. Increases e
| Size 19A  53p » copper-bit life tenfold. g Size 18 97p

i pl:1]

Bib Hi

Fi A_ccassonas Limited,

Kelsey Hi

JWood Lane End, Heme

IHnrr|p.=1ha-.ar1 Herts. IIF‘MF{I".I Pr

MAIL ORDER DEPT:~

CRESCENT RADIO LTD

I ST. MICHAELS TERRACE, WOOD GREEN,
LONDON, N22 4s)

TELEPHONE: 8688-4474

3 KILOWA’I"I‘ PSYCHEDELIC LIGHT

CONTROL UNIT

1000 WATT PER CHANNEL.

Three channel: Bass, Middle, Treble.

The input of thls _unit is connected to the
s of an and

ired lighting is ted to the
output terminals of the unit thus enabling
you to produce a fascinating sound to
light display.
Full instructions supplied or 8.A.E. for
detalls.
Fantastic Value at £20-00 4 8% VAT.

LOUDSPEAKER SELECTION
+ 123% VAT

23" 8, 40 and 75 ohm at £1-10

(Please state which impedance is required)

5” 8 ohm CERAMIC at £1-70

8” GOODMANE Audiom 8PA’ 8 ohm
at £5:26

10” ‘ELAC’ Dual Cone 8 chm 10 watt
at £4-75

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

A bargain at £34-00 + 8% VAT.

POWER SUPPLY UNITS -+ 89 VAT
PP1—RBwitched 3, 44, 6, 74, 8, 12v at
500m/a with on/oft switch and pilot: light.
Apgscx size: 130 X 66 X 76mm. ONLY
26

PP2—S8witched 6, 7%, 9v at 300m/A. This
is a sealed, moulded unit fitted with a
3 pin 13A mains plug. Approx. size:
75 x 55 X 45mm. ONLY £4-00.
PP3—DC[DC Power supply for cars.
Switched 6, 7%, 9v at 500m/A from 12v
DC input. Approx. size: 125 X 68 x 45mm
ONLY £6-25.

PP4-—Btabilized Power supply. Switched
8, 6, 73, 9v at 400m/A with onfoff switch
and pilot light. Approx. size: 115 x 78 x
50mm, ONLY £7-00.

PP5—Heavy duty 12 volt power supply.
1-5A at 12 volt. Approx. size: 155 x 90 x
95mm. ONLY £8-00.

ALUMINIUM BOXES + 8% V.A.T.
AB7——5"X2”X1}"—
ABS — 4% x 47 x 13" =
ABY = 4" x 2 s % 1}” = 83])
AB10 = 5" X 4" x 13" =
AB1L = 4% x 217 x 27 = 831:
ABI12 = 3” x 2”7 x 17 = 68p
AB13 = 6" x 4" x 2" = £1 00
ABM = 77 x 5”7 x 2} = £1-20
ABL5 = 8”7 x 67 x 8" = £1.79
ABI6 = 10” x 7”7 x 3" = £$1-82
AB17 = 10" x 43" x 8" = £1-68
AB18 = 12” x 5" x 8" = £1-88
ABI19 = 12”7 x 8" x 8" = £218
{please note: all gizes are aPProx.)

PIRZO ELECTRIC HORN UNITS 100 watt
New High Quality, High Power Tweeter.
No Xover required. Freq. Response.
3-8KHz to 28KHz. Spec. Sheet sent on
receipt of 8.A.E.

OUR PRICE: £9-85 each + 8% VAT.

BARGAIN TRANSFORMERS
240v primary, 12-0-12v 500mA secondary.
Approx size: 60 x 40 x 50mm. Fixing
centres 75mm, PRICE : £1-80 4 8% VAT.
Also available Mains transformer Wwith
18v 500mA sec. Price and size same as
above.

ACCESE AND BARCLAYCARD ACCEPTED—FHONE ORDERS WELCOMED
ALL PRICES INCLUDE POSTAGE—PLEASE ADD V.A.T. AS BHOWN—B.AE.

‘WITH ALL ENQUIRIES PLEASE.

Personal callers welcome at: 164-166 HIGH ROAD, WOOD GREEN, N22. Phone: 888-3208

and 13 SOUTH MALL, EDMONTON N9

Phone: 803-1685
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WAS MADE
FOR YOU

VERO QUAD BOARD was designed to provide
a simple circuit board capable of accepting
nearly all types of integrated circuits, plus
transistors, resistors, capacitors and many
other components.

IT WAS MADE FOR YOU

ASKFORV-Q —
No track cutting. 1,624 holes on 0.1"" x 0.1 matrix.
Packed complete with layout sheet. Fits Vero Plastic
Cases 1237, 1238 and 1239. Costs about 90p from your
local shop or mail order company.

Send for our booklet describing many other products
made for you, S.A.E. 7" x 9" plus 10p to:

VERO ELECTRONICS LTD. RETAIL DEPT.
INDUSTRIAL ESTATE, CHANDLERS FORD.
HANTS. SO5 3ZR.
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DIY SPEAKER KITS

15-WATT KIT IN CHASSIS FORM
When you are looking for a good sbeaker, why
not build your own from this kit.
It's the unit which we supply
with the enclosures illustrated
below Size13" » 8 (approx.)
woofer {EMIfweeter, and
CroSSOVEl p
Power handling capacity -
16 watts rms. 30 watts peak.
£17DD PER STERED PAIR
+P&P£3.40

EASY-TO-BUILD
WITH ENCLOSURE

Specially designed by RT-VC
for cost-conscious hi-fi
enthusiasts, these kits
incorporate two teak-
simulate enclosures, two EMI 13~ x 8 {approx.)
woofers, two tweeters and a pair of matching
crossovers. Easily constructed, using a few
basic tools. Supplied complete with an
easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms. -
30 watts peak. each unit. £2800
Cabinet size 20" x 11" x 93~ PER STEREQ PAIR
{approx.). +p &pf£5.50

fe—r s |
COMPACT’ FOR TOP VALUE

How about this for incredible bookshelf value
from RT-VC! A pair of high efficiency. units
for only£8.50~ just what you need for low-
power amplifiers. These infinite baffle
enclosures come to you ready mitred and
professionally finished. Each cabinet measures
127 x 9 x 5 (approx.) e
deep, and is in wood ]

simulate. Complete with

two 8~ (approx.) speakers

for max, power handling

of 7 watts.

SPEAKERS Two models - Duo IIb, teak
veneer, 12 watts rms, 24 watts peak,
18y x 133 x 73 ey |
{approx.),
(3 PER PAIR

34 +p&pfese
DBuo lil, 20 watts rms,
40 watts peak,
27" x 13" x 113" {approx.)
f PER PAIR

52 +p&pf750

EASY TO BUILD
" RECORD PLAYER KiT
Ideally suited for the
constructor who reguires
a complete stereo unit at
a budget price. comprising
ready assembled stereo
amp. module, Garrard auto/manual
deck with cueing device, pre-cut and
finished cabinet work. Output 4 watts
per channel. phones socket and £2695

ecord / replay socket +-p &p £4.05

- *

Complete with speaker. baffle and fixing strip.

The Tounist IV for the experienced constructor

only. The Tourist IV has five push buttons,

tour medium band and ene for fong wave band.

The tuning scale is illuminated and attracfive

small aluminium control knobs are used for

manual tuning and valume control. The modern
style fascia has been designed to blend with:
most car interiors and the finished radio will
slot into a standard car radio aperture.

Size approx. 77 x 2" x 41*. 12 voits pos or neg
earth {altered internally) p & p £1.50 {1250
Output 4 watts into 4 ohms.

@ FREE TO PERSONAL SHOPPERS BUYING

CAR RADIO KIT ELECTROMATE Rear windaw heater

.modern line element all- wiring and switch worth £3l]ﬂ

TO PERSONAL
SHOPPERS

o See Below
20 x 20 WATT STEREQO AMPLIFIER *
Superb Viscount IV unit in teak-finished cabinet. Silver fascia with alimunium
rotary controls and pushbuttons, red mains indicator and stereo jack socket. £ 990
Function switch for mic. magnetic and crystal pick-ups, tape, tuner, and
auxiliary Rear panel features two mains outlets. DIN speaker and input P & P £2.50
sockets, plus fuse. 20 + 20 watts rms. 40 + 40 watts peak.

o v >

g .FREE To cash or cheque personal shoppers

A 4 channel Sterec Adaptor to all buyers of the Visicount 20 x 20
Amplifier at £2990 limited offer. Available separately at £395

+ £1.00p &p

DOue speaker system [l or )il grrperreperm e
Viscount Amplifier, on complete stereo systems using
MPED type furntable complete starred Products
ADD-ON STERED CASSETTE TAPE DECK KIT
Designed for the experienced D.I.Y. man. This kit comprises of
a tape fransport mechanism, ready built and tested record/replay
electropics with twin V.U. meters and level control ready for
mating together with the mechanism.
Specifications : Sensitivity — Mic. 0.85mV «« 20K DHMS;
Din. 40mV @ 400K GHMS : Output — 300mV RMS per
channel @ 1KHz from 2K DHMS source : Cross Talk - -30db: *
Tape Counter — 3 Digit - Resettable : Frequency Response — ﬁ ot ﬁ
40Hz -8KHz+ 8db: Deck Motor — § Volt DC with £1995 > 3
electronic speed regulations: Key Functions — X Qm&
Record, Rewind, Fast Forward, Play, Stop & Eject. p & p £2.50
i Pair of Dynamic microphones £3.95 + £1.80p & p.
Optional extras:  pains transformer £2.50 + £1.00 p & p.

STERED CASSETTE record/replay fully built
P.C. board incorporating 4 [.C.s.
GRUNDIG 53 tape 1800 ft. £420 pach. 5 for £500
PAIR STERED 8 WATT SPEAKERS

8” bass units with 33" approx. tweeters power handling £1 255
8§ watts imp8ohms. Size 163" x 11" x 83" approx.

SLIMLINE Record Player Plinth accepts BSR T/T 9%
BODDMAN §° approx., 7 watt bass speaker £

AM. FM. TUNER P.C.B. with Muliard L.P. 1186, 1185, 1181 modules £95ll
£1.Dn
£190

¢'275

100K Multituri Varicap tuning pots & for

HEAVY DUTY FIBRE GLASS COPPER CLAD BOARD
257 x 17" x 7% Approx. per shest only

DECCA DC1000 Sterea Cassetta Recard.deck P.C.B. complete with £295
swilch oscillator coils and lape-heads and circuit diagrams.

AM. FM. STEREO MULTIPLEX CAR RADIO/cassstte player in 23600
dash tixing Negative earthS watts output

1.C. Stereo 8 Track to Cassette adaptor converts. any § track 218!5
player 10 cassette player.

BSR automatic record
player deck (Chassis form)
with cueing device and
stereo £9.95

ceramic
P &P £2 55, head. P &P £255
Cartridges tosuitabove  pypNFABLE illus. diamond s
A yius, and
ACOS MAGNETIC Popular BSR MP 60 de luxe plinth and
type, complete with cover.
magnetic cartridge, Ready wired

BSR TURNTABLES
BSR MP60 TYPE

Single play record player
(Chassis form) £1 §.95
fess cartridge,

£29
+p&p

CERAMIC STEREO £1.95 £4.50

30 x30 WATT AMPLIFIER KIT
Specially designed by R T-VC for the
experienced constructor, this kit comes
complete in every detail. Same_ P
facilities as Viscount IV amplifier. £2.50
Chassis is ready punched,.drilled and 2.
formed Cabinet is finished in teak £2900

veneer. Silver fascia and easy-to- 4y a1 ABLE fully built and tested,

handie aluminium knobs:
Dutput 30 + 30 watts rms, 80+ 60 peak. £3 5"0 +phpf250

DECCA 20 WATTS STEREO SPEAKER
This matching loudspeaker system is hand made,
kit comprises of two 8”diameter apgrox.

base drive unit. with heavy die cast chassis
laminated cones with rolled P.V.C. surrgunds,
two 31" diameter approx. domed tweeters

comp with crossover networks
£4.00 ] & p stereo pair £Z 000

Urder giving your credit ¢ard number ONLY

PORTABLE
MONO

DISCO

with built-in pre-amplifiers

Here’s the big-value portable disco console from
RT-VC! It features a pair of BSR MP 60 type auto-
return, single play professional series record decks.
Plus all the controls and features you nesed to give
fabulous disco performances. p & p £6.50
Simply connects into your £ 00
existing slave or external amplifier, 64

45 WATT MONO DISCO AMP

3 z z i s

Here's the mono unit you need ta start off with.
Gives you a good solid 45 watts rms, 90 watts peak
output. Big features include two disc inputs, both
for ceramic cartridges. tape input and microphone
input. Level mixing controls fitted with integrat
push-pull switches. Independerit bass and treble
controls and master volume.

0 & 100
WATTMONO
DISCO AMP
Size approx.
14" x 4~ x 105", i
Sloping facia,you can use the controfs
without fuss or bother. Brushed alumimium fascia
and rotary controls. Five smooth acting, vertically
mounted slide controls — master volume, tape level,
mic level, deck level, PLUS INTER-DECK FADER for
perfect graduated change from record deck No. 1 to
No. 2. or vice versa. Pre-fade level control (PFL) £
lets YOU hear nextdisc before fading 70 watt 57
itin. VU meter monitors gutput level. 100 watt .
Output 100 watts RMS 200 watts peak. p & p£4.00
ey

BSR BDS95 TYPE

Belt drive turntable unit,
2 speed. semi automatic
operation £2495

+p &p£2ss

PRACTICE GUITAR

AMPLIFIER WITH

BUILT-IN SPEAKER

This budget practice

amplifier, has been

specially designed for the

amateur, who requires a guality

self-contained unit with all facilities. 2 inputs — 1
for mic or guitar, the 2nd for record player or
cassette deck. it also can be used for cine-sound
amplification. 2 volume controls, 1 for each input,
also base and treble controls. Power output with
internal speaker, 10 watts RMS. with remote
speaker (not supplied) 20 watts £

RMS. Size aporox. 17-+ 97 - 11~ 4 p &p£3.00

HOME 8 TRACK .
CARTRIDGE PLAYER

Automatically switches

programmes monitered by indicators,

with manual override track selection. This unit will
match with the Uni d modules and is
with the Viscount IV amplifier with Sim teak
cabinet, approx. 9" - 8" - 31" p & p £2.50 £1650

Bl

PYE STEREQ
GRAM CHASSIS

(Complete with
circuit-diagrams)

Complete ready to install-Wave bands LM, VHF

ALL PRICES INC.VAT AT.A23% n
GOODS WOT DESPATCHED QUTSIDE UK L i
All e subject 1a vailanilty, Price conecr o1 SNCLACARD!
25/8/77 ang subject 10 change without notrce. i
Wz are unable to show all our producis, so

T-

- 323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE ROAO 930am-5. 300m. Half day Thurs.

21¢ HIGH STREET. ACTON. LONDON W3 GNG
ACTON: Mail Order only No callers

Send stamped addressed
envelope for further details.
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STEREQ, VHF MONG. Controls for tuning volume,
balance. bass and treble. Power output 7 watts
R.M.§ per channe! 14 watts peak 8 ohms.
2" - 8" approx chassis speakers and
BSR auto record player deck.

PERSONAL SHOPPERS ONLY £3500
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GREENWELD

443 Millbbrook Road Southampton

S0O1 OHX Tel(O703) 772501

BUY A COMPLETE
RANGE OF COM-
PONENTS AND
THESE PACKS
WILL HELP YOU

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

* SAVE ON MONEY—Bulk buying
means lowest prices—just com-
pare with others!

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

ALL PACKS CONTAIN FULL SPEC,
BRAND NEW, MARKED DEVICES—
SENT BY RETURN OF POST. VAT
INCLUSIVE PRICES.
KoM 50V ceramic plate capacitors,
§r/ 10 of each value 22pF to 1000pF.

otal 210, £3-35
K002 Extended range, 22pF to 0-1u4F.
330 values £4-90
K003 Polyester capacutors, 10 each of
these values: 0-01, 0-015, 0-022, 0-033,
0-047, 0-068, O 1 0- 15, 0-22, 0-33,
0-47uF. 110 altoge'thsr for £4:75
K004 Mylar capacitors, min 160V type.
10 each all vafues from 1000pF to
10,000pF. Total 130 for £4-45
K005 Polystyrene capacitors, 10 each
value from 10pF to 10,000pF, E12 series
59 160V, Total 370 for £12-30

1°000 Tantalum bead capacitors. 10
each of the fo”owmg 0 1 0 15 0 22,
0-33, 0-47, 0-68, 1, ali
35V; 10/25 15/16 22/16 33/10 47/6 100/3
Total 170 tants for £14-20
K807 Electrolytic capacitors 25V
working, smali physical slze 10 each
of these popular vaiues: 1, 2-2, 4-7,
10, 22, 47, 1004F. Total 70 for £3-50
K608 Exténded range; as above, also
including 220, 470 and 10004F. Total
100 for £5-90
K021 Miniature carbon film 5% resistors,
CR25 or similar. 10 of each value from
10R to 1M, E12 series. Total 610 resistors,

£6-00
K022 Extended range, total 850 resistors
from 1R to 10M £8-30

K041 Zoner dlodes, 400mW 5% BZY88,
etc. 10 of each value from 27V to 36V,
£24 series. Total 280 for £

;:(:720 As above but 5 of each value

PC ETCHING KIT MK iit
Now contalns 200 sq. ins. copper clad
board, 1ib. Ferric Chloride, DALO etch-
resist pen, abrasive cleaner, two mini-
ature drill bits, etching dish and instruc-
tions. £4-1

FERRIC CHLORIDE
Anhydrous technical quality in 1ib
double sealed packs. 1lb £1-00; 3lb
£2:18; 10ib £5-60; 100ib £39-00

MOTORS
240V a¢ 60 rpm. High torque, drive to
6mm shaft 20mm long. Size 70mm dia x
55mm £2-20.

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

VERO OFFCUTS
Pack A, All 01
Pack B AII 0-15”

Pac C Mixed
Pack D AII 0- 1" plain

Each |I:vack contains 7 or 8 pieces with
a total area of 100 in. Each pack
is £1-46. Also avanlable by welght.
1lb £3-45, 10ib £28. We are also VERO
wholesalers—Trade price list on request
from Bone Fide Companies.

Our retail shops at 21 Deptford Broad-
way, London, SE8 (01-692 2009) and
38 Lower Addiscombe Road, Croydon
(01-638 stock some of the
advertised goods for personal callers
only. Ring them for details.

All prices quoted include VAT and
UK/BFPO postage. Most orders des-
patched on day of receipt. SAE with
enquiries please. MINIMUM ORDER
VALUE £1. Official Lorders accepted
from schools, etc.

charge £5). Export/WhoIesale enquiries
welcome. Wholesale list now available
for bona-fide traders. Surplus com-
ponents always wanted.

VEROCASES

Plastic top and bottom, ally panels
front and back.

Type

1410 205 x 140 x 40mm £3-70
1411 205 x 140 X 75mm £4:17
1412 205 x 140 x 110mm £5-20
1237154 x 85 x 40mm £2'83
1238154 X 85 x 60mm £3-05
1239 154 x 85 x 80mm £3-15

PLASTIC BOXES

Professional quality, two tone grey
polystyrene with threaded inserts for
mounting PC Boards.

Type

2518 120 X 65 X 40mm £2:24
2520 150 X 80 x 50mm £2-68
2522 188 X 110 X 60mm £3:72
Sloping front version.

Type

2523 220 x 174 x 100/52mm £6-90
1788 171 x 121 % 75/37-5mm £4-65

Gen. purpose plastic potting box

X 43 x 24. In black or white 40p.
Hand Controller box, shaped for ease
of use in the hand, 84 x 61 x 23mm 64p.

RELAYS and SOLENOIDS

12v DC losed, 2 10A clo tacts £1.
Open construction relay with 2 10A c/o
contacts, coil rated 24V ac, but works
well on 6V DC 60p

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

240V ac open, 2 15A c/o contacts £1-50.
% muniature low profile for PC mount-
ing, 0-1” p 2 pole ¢/o 137R coll—
RS price £2 71—our price £1-00.
Solenoid, rated 48V DC, but work on
24V. IOmm push or pull action. Single
hole fixIng. Size 27 x 18 x 15mm.
Made by Varley. Only 40p.

WIRE AND FLEX

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

EDGE CONNECTORS

Special purchase of these 0:1” pitch
double-sided gold-plated connectors
enables us to offer them at less than
one-third their original list price!

18 way 41p; 21 way 47p; 32 way 72p;
40 way 90p; 43 way 87p; 43 way 111p.

SOLAR CELLS

As used on space labs, etc., these tiny
cells give 50uA @ 0-5V In_sunlight.
Ideal for powering small C-MOS pro~
jects, etc. Can be banked together for
greater power output. Size 19 X 6-5mm.
3 for £1; 10 for £3; 25 for £7; 100 for £25.

POWER PACK
Wood grained metal case 90 % 80 x

75m mains mer
glvlng 6V @ 2 2 co-ax. sockats

mA,
. PC board with 1; fuseholder R's C's,

etc. Only £1.

S-DECS & T-DECS
S-DEC Breadboard
T-DEC Breadboard

£2-10
£3-75

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

COMPONENT PACKS
400 asstd. carbon resistors £1-50
100 Wirewounds 2-15W £1-50
200 Miniature resistors, §, {, and W

£1-30
200 poly, mica, ceramic caps £1-20
100 polyester, -01-2-2uF £1-00

200 PC resistors T5p
FIBREGLASS PCB

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

5V 12A REGULATED
POWER SUPPLY
Brand new boxed fuily stabilized PSU.
Complete with instruction manual.
Load regulahon 0-15% Thermal &
Elect overload protecti Only
£24-00

550

ICS I TRANSISTORS

- /O

RESISTORS

DESPATCHED ON DAY ORDER RECEIVED

g
COMBINED GHTF!LOGUE/QHOEH FOR

ACE MAILTRONIX LTD
Dept. PV Tootal Street

Wakefield, W.Yorkshire WFI5JR

SEND STAMP ADDRESSED ENVELOPE NOW FOR THE EASY TO
USE ACE ORDER FORM CONTAINING 500 TOP QUALITY POPULAR
ELECTRONIC COMPONENTS AT PRICES YOU CAN AFFORD. P&P
FREE ON ORDERS OVER £2, OTHERWISE 20p. ALL PRODUCTS
GUARANTEED ONE YEAR IF CORRECTLY USED. SOME EXAMPLES
FROM THE COMPETITIVE ACE RANGE WITH VAT INCLUSIVE
PRICES ARE SHOWN BELOW
BC107/108/109 Metal ________ 13p |'aWResistorsCF+5;_________3forép
BC207/208/209Plastic_______ 11p |Minpresets Horiz/vert.____ 8p
2N3055_ _________ 65p |Electrolytic100.F25v______ 10p
741 Op Amp-8pin___ 30p [ Polyester C280 O-1.F __8p
555Timer _ B0pfLEDRedO2"__  15p
WO4 1A Bridge _ 31p [ Phono plugs _8p i
7400TTL ___ 15p | Mintoggle SPST _80p |
IN#48 Do ... 4p | Wire-PVC Stranded 1Om 25p
INAOO1Rec e BP | Veroboard O-12:5x3-75______ 50p
BZY88 Zeners 12p |S-DECBreadboard ______ 216p

THIS s the Catalogue you ne

fo solve your
component

The " finest components
catajogue yet published.

Over 200 A-4-size pages.

About 5,000 items clearly
listed and indexed.

Nearly 2,000 illustrations.
Bargain List sent free.

At £1-40, incl. p. & p., the
catalogue is a bargain.

B Send the coupon below now.

HOME RADIO (Components) LTD.,
Dept. PW., 234-240 London Road,

Mitcham, Surrey cm 3HD

I Please write your Name and Address in block

POST THIS COUPON
with cheque or P.O. for £1:40

London Road, Mitcham, Surrey CR4 3HD

r-—————————

OME RADIO (Components) LTD,, Dept. PW., 234-240

capitals

I
———_—~“J

{Regn. N I
London 912966)
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE CHASSIS

Four Inputs. Four way mixing, master volume, treble and bass
controls, Suits all speakers. This professional quality amplifier
changis is suitable for all groups, disco, P.A., where high guslity
power is required. 5 spesker outputs., A/C mains eperated. Slave
output. Produced by demand for 2 quality valve amplifier. Send
for details.

Suitable carrying cabinet £16. Carr. £2. Price £94 carr, £2-50

ANOTHER R.C.S. BARGAIN !

ELAC 9 + 5in. HI-FI SPEAKER TYPE 59RM
This }amous unit now available, 10 watts, 8 ohm.

Prics £3 *45 Post 40p

10” ELAC
HI-FI SPEAKER

Large ceramic magnet.
Response : 50-18,000 ¢ps.
Bass resonance 65 eps.
16 ohm impedance

10 watts. Post 40p

TEAK VENEER HI-FI SPEAKER CABINET!

MODEL “A”.20 x 18 x 12in. For 12in.

dia. or 10in speaker. l 4 . 50 Post

Ulustrated. £1-60

O 3 BODKSEELR £ s
r18 x 8in. or 8in, 08

speaker £8 ° 50 £1

R.C.5. BOOKSHELF CABINET

Size 16in. x @in, x b5in. approx.

Response 50 to 14,000 ¢ps. 8 watts rms,

8 ohms. H Post

6 pair J%
LOUDSPEAKER CABINET WADDING
18in. wide, 20p ft.

GOODMANS CONE TWEETER

8%in. diam. 18,000 C.P.S, 25 WATTS 8 Q £3 0 25
8in. Audax 15 watts £4-95.

5in. EMI mid range £5.

10in. 30 watt GOODMANS woofer 4 ohm £10-95.

£4-50

BARGAIN 4 CHANNEL TRANSISTOR
MONO MIXER. Add musical highlights
and sound effects to recordings. Will 1 s

mix Microphone, records, tape and *\ Q
tuner with separate controls into single 0

output. 9 volt battery £6 . 75
operated.

TWO CHANNEL STEREO VERSION OF ABOVE £8 50
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 . 95
Push-Pull Ready built with volume, treble and bass

controls. 18 volt battery operated or Mains Supply £2-95.

THE “INSTANT” BULK TAPE ERASER &
HEAD DEMAGNETISER

Suitable for cassettes, and all sizes of tape
reels. A.C. maing 200/249V,

Leaflet S.A.E. £4 3 95 l;gst
D

WARFR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and drying
applications in the home, garage, greenhouse, factory (avail-
able in manufacturing quantities), Approx. size 10§ x 8} x
frin. Operating voltage 200/250V. a.c. 250 watts approx.
Printed circuit element enclosed in asbestos fitted with con-
gectjnf wires, Completely flexible providing safe Black heat.

riti de for use in p! piers and print drying equip~
ment.
Ideal for home hand and nters. Suitable for

Heating Pads, Foodl Warmers, Convector Heaters, etc. Must
be clamved between two sheets of metal or asbestos, etc., to
make efficient clothes dryers, towel rails—ideal for airing
cnbboards. Ideal for anti-frost device for the garage —pre=
venting frozen radiators or acting as oil sump heater. Usalm

14

BAKER MAJOR 12" £15.00

., Post £1
"igg 90-14,500 ¢/s, 12in. double coxne, woofer
¢ and tweeter cone together with a BAKER
*  ceramic magnet assembly having a flux
density of 14,000 gause and a total dux
of 145,000 Maxwells, Bass resonance 40
cfs rated 25 watts. NOTE: 4 or 8 or
16 ohms must be stated.

MODULE KIT
gogv,i)go [ % Js\jviﬂ:mtwestar, Crossover,
affle 19 x 124in, Please o
state 4 or 8 or 16 ohms, £I 9 00
Post £1-60

BAKER SPEAKERS
“BIG SOUND»

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

ieading groups.
Useful response $0-13,000 cps.

Bass resonance 55 cps.
£12:00

GROUP “25”
12in. 30 watt
4, 8 or 16 ohms.

Post £1
o 5 £14-00
12in, 40 watt
4,8 or 16 ohms.

Pgst £1

GROUP “50/12” £2 l '00

12in. 60 watt professional
model. 4,8 or 16 ohms. Post £1:60
With aluminium presence dome.

GROUP “50/15” £26.00

15in, 75 watt
Post £1-60

8 or 16 ohms.
Send for leaflets on Disco, P.A, and Group Gear.

BAKER 150 WATT

QUALITY
TRANSISTOR
MIXER/AMPLIFIER
1 using d circuit design. Ideal for

disco, groups, P.A. or musical instruments. 4 inputs 4 way mixing.
Master treble, bags and volume controls. 3 speaker output sockets
to suit various combinations of speakers.
4-8-16 ohm. Blave output. A/C mains. £72 e
Guaranteed, Details S.A.E. £1-00

100 WATT DISCO AMPLIFIER

MADE BY JENNINGS MUSICAL INSTRUMENTS £S9
4 Speaker outputs volume, treble, bass, controls
CAN BE UBED AS 100 WATT SLAVE Carr. £1

B.S.R. SINGLE PLAYER DECK

8 speed. Plays all size records,
Stereo Cartridge. Cueing device,
Ideal Disco Deck.

£13-50 post 750

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to
build kit. Will control up to 500 watts AC m;mst.
08

36p

STEREO PRE-AMP KIT. All parts to build this pre-amp. 3inputs

for high medium or low gain per channel, with volume control

and P.C. Board. Can be ganged to make multi-wsy £2 .95
Post 35p

stereo mixers.

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.S. printed circuit. Three
channels. 600 to 1,000 watts each.

Price £|4'00

As featured in Practicel Wireless.
Cabinet extra £3.

200 Wait Rear Reflecting White Light Bulbs, Ideal for Disco
Lights. Edison Screw Fitting 75p. Each.

greenhouse for seed raising and plant I
aid for bird houses, incubators, etc., etc. Can be used in series
for lower heat. Or in parallel for higher heat applications.

ONLY 40p EACH (FOUR FOR £1-50)

ALL POST PAID—Discounts for quantity.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2in, sides 6 x 4in. 70p;
8 x 6in, 90p; 10 x 7in, £1-15; 14 x 9in. £1-50, 18 x 8in, £1-45;
12 x 3in. 87p; 18 x 10in. £1-70, All boxes, many sizes in stock.

DE LUXE BSR HI-FI AUTOCHANGER

Plays 12in. 10in. or 7in, records
Auto or Manual, A high quality
unit backed by BSR reliability
with 12 months guarantee, A.C.
200/250V. Size 13} x 11}in.

Above motor board 3%in. LT gt 3
Below motor hoard 24in. - £17-5
With CERAMIC STEREO/MONO CARTRIDGE 0

Cueing Device, Bias Compensator, Balanced Arm, AllPost 75p
GARRARD MINICHANGER. Plays All Records £9-95
BSR P128 with Ceramic Cartridge £1950

RADIO COMPONENT SPECIALISTS

Minimum post 30p. Components List 20p.
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MAINS TRANSFORMERS %3

8 VOLT + AMP, £1-00 3 AMP, £1-40

12 VOLT 300 MA. £1-00 750 MA. £1-30

30 VOLT 5 AMP, AND 34 VOLT 2 AMP, C.T. £3-45

20 VOLT 1 AMP, £2:00 3 AMP, £2-20 20-0-20 VOLT 1 AMP. £2-95
30 VOLT 14 AMP, £2-50 40 VOLT 2 AMP, £2-95

0-20-40-80 VOLT 1 AMP, £3-50 2 x 18 VOLT 6 AMP, £11.

14, 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £5-30
24, 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 £8-50
34, 6, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £11-00
54, 6, 8,10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 £14-50

B

R.C.S.
BOOKSHELF
SPEAKERS

18 x 10 x 8in.

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

£16 pair rost 5190 i :

Cash price includes VAT,

www americanradiohistorv com

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE

2 x 12" CABINETS

for Disco or PA ali fitted with carrving handles and corners. Black
vynide covered. Other cabinets in stock. SAE tor leaflet
60
WATT
R.M.S.

Carr. £3

80
WATT
R.M.S.

£56

Carr. £3

100
WATT
R.M.S.

£69

Carr. £4

Ix 15" + Ix12” 100 WATT CABINET
Size 36" x 24" x 157 £75-00.  Carr. £5

Id.eal for Disco, Organ or PA work.
High quality. Full range.

“SUPERB HI-F}”
12in 25 watts

A high quality loudspeaker, its
remarkable low cone resonance
ensures clear reproduction of the
deepest bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range redroduction with remark-
able efficiency in the upper
register.

Bass Resonznce 25cps
Flux Density 18,500 gauss
TUsetul response 20.17,000¢ps

8 or 16 ohms models.
£22 . 00 Post
£1-60

“AUDITORIUM”
12in. 35 watts

A full range reproducer for high
power, Ideal for Hi-Fi and
Discotheques. Eleciric Guitars,
public address, multi-speaker
gystems, electric organs.

Bass Resonance Seps
Flux Density 15,000 gauss
Usetul response 25-16,000¢cps
8 or 16 ohms models.

£21-00
“AUDITORIUM”
I5in. 45 watts

A high wattage loudspeaker of
exceplional guality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the
home Hi-Fi.

Bass Resonance 35cps
Flux Density 15,000 gauss
Tseful response 20-14,000cps
8 or 16 ohms models.

o Post
£26-00 3
Loundspeaker Cabinet Wadding 18in wide, 20p per ft.

Hi-Fi Enclosure Manual containing plang, designs, crossover
data and cubic fables, 68p.

E.M.I. I3} x 8in
SPEAKER SALE!

T e £1.95 E
ISW model  £1050 |
8 ohms. Post 850 f—
GOODMANS 20W Woofer |.§
Size 12 % 10in 4 ohms. £9-95 |
Post 85p \

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9—1 Sat. 9=—5 (Closed for lunch 1.15—2.30)
Access & Barclay cards welcome.

Tel. 01-684 1665

551
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1.C.E. MULTIME

The I.C.E. range of multimeters provide an
unrivalled combination of maximum perfor-
mance within minimum dimensions, at a truly
low cost. Plus, a complete range of add-on
accessories for more ranges, more functions.

Supertester 680R

(illustrated)

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

* 80 Ranges — 10 Functions

* 140 X 105 X 55mm

£25.25 + VAT

(For Mail Order add 80p P&P)

TERS

Supertester 680G

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

* 48 Ranges - 10 Functions

*109 x 113 X 37mm

£19.95 + VAT

(For Mail Order add 80p P&P)

B A

Microtest 80

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

* 40 Ranges — 8 Functions

* Complete with case ~
only 93 X 95 X 28mm

£14.95 + VAT

(For Mail Order add 80p P&P)

All 1.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a
50-plus page, fully detailed and illustrated Operating and Maintenance Manual.
Now available from selected stockists. Write or phone for list, or for details of direct mail-order service.

— -

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

- E
H.A. 1 SHOll!('ll'TVsVAV

WORLD-WIDE REGEPTION

Famous for over 35 vears for Short-Wave
Equipment of quality. “HLA.C.” were the
Original supptliers of Short-Wave Receiver Kits
for the amateur constructor. Special offer ARS8
valves—70p each.

1977 “DX”* RECEIVER
gom%lgte kit—Price £7-20 (incl. p. & p. and
AT,

Customer who sent us five QSL cards, one
from each continent writes: “Other countries of
interest which I have heard are Korea, Japan,
Sri Lanka, Liberia and many others. I was very
surprised at the simplicity of the set, compared
to its efficiency.” E

This kit is ready to assemble and contains ail
genuine short-wave components, drilled
chassis, valve, accessories and full instructions.
Full range of other S.W. Kkits, including the
famous model “K plus” (illustrated, above).
All orders despatched within 7 days, Send now
for frec descriplive catalogue of Kits and
copiponents.

SORRY, NO CATALOGUES WITHOUT S.AE.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. Box No. 16, 10 Windmill Lane
Lewes Road, East Grinstead, West

Sussex RH19 3SZ

VALVE BARGAINS

Any 5-64p, 10-£]1-20, 50-£5-00. Your choice
from the lis€ below.

ECC82, EF80, EFi83, EF184, EH90, PCF80, PCF802,
PCL82, PCL84, PCL85, PCL86, PCL80S, PL504,
PY81/800, PY88, 30PLI4, 6F28, PFL200.

Colour Valves—PL508, PL509, PL519, PY500/A.
All tested. 35p each.

liklerial Splitters—2 way, 75 OHMS, Inside Type,
-50.

AERIAL BOOSTERS

Aerial boosters can prod remarkable

improvements on the picture and sound, in

fringe or difficult areas.

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

Bl2—For the older VHF television—Please
state channel numbers.

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

All boosters are complete with battery with

Co-ax plugs and sockets. Next to the set ﬂz;ngo

100—C280/1 CAPACITORS

Values from -0tuF to | -5uF, 250v/w. Price £1-50
(mixed packs).

100—ELECTROLYTICS

From [uF to above 500uF. Mixed voltages. Price
£2-00 (mixed packs).

All prices include VAT. P&P 30p per order.
Please send uncrossed P.O. or cheques for
returning if we are out of stock of capacitor
bargain packs. Exports welcome at cost.

ELECTRONIC MAILORDER LTD.

62 BRIDGE STREET, RAMSBOTTOM,
BURY, LANCS.
_ TEL: RAMS (070 682) 3036

552
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A _
KAISER
battery
recharger
cuts down

Anyone who uses battery-powered equip-
ment is Only too aware of the spiralling
cost of primary cell batteries. Fortunately,
there is an answer — rechargeable nickel
cadmium batteries coupled with the

Kaiser recharge unit.

The mains-powered Kaiser unit is strongly
constructed and of compact size. Aithough
of advanced technical design, it operates
extremely economically and will recharge

1 to 6 N.C. batteries within fourteen hours.
The correct polar positions for the batteries
are clearly shown, but should they be incor-
rectly inserted, no damage will result either
to batteries or unit.

Further details of all Kaiser recharge units and N.C.
batteries are available from

P

e e

= 1 rvil Roa,
London NW2 2LD
Practical Wireless, December 1977
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' = 56 Fortis Green Road
m@@mu Electrnnlcs Muswell Hill London N10 3HN
: Telephone 01-883 3705

TRANSFORMERS ) DIODES : LIGHTEMITTING DIODES POLYESTER CAPACITORS

v 100mA 1-000 | BA114 15p BY105 9-125" (inc. ehip) 1+ 104 100+ | Mullard €280 Series 250vw .
9V 75mA 1-00° BY126 12p OA200 10p | Tii200 15p* 13p* 11p* | 0-01uf 5p  0-068uf 6p  O-47uf  12p
12-0-12V 100mA 1-15* TiLot? Yollow(H.B.) 27p® - 22p* 17p* 0-015uf  5p  0-10uf 6p  0-68uf  1Tp
0-9-17V 2.15% TiL216 Red (H.B.) = 27p* 22p* 17p* | 0-0%2f  5p  O-15uf 6p  1-0uf 25p
0-9-17v 3 3-25° TIL232 Green(H.B.) 27p* 22p* 17p* | 0-033uf 5p  0-22uf 8p  1-5uf 34p
S A 435 92" (inc. Clipy 0-047f  Sp  0-33uf % 2:2uf  4op
24-0-24V 500mA 2-15* OA78  12p TIL220 Red 15p* 13p* 11p* | Mullard C281 Series 400vw
0-19-25-33-40-50V + 1A 3-95° 0A% _ 10p IN5407 TIL224 Yellow(H.B.) anp~ 26p* 200 § 0.01uf  10p  0-088uf 15p  O0-47uf  33p
0-19-25-33-40-50V + 1A 3-85* BRIDGES TIL228 Red (H.B) ~ 30p* 26p* 20p* | o 015 10p 0177 18p
0-19-25 ;"L::;-;i 12}? g;g: YR 00V n 27 50V . TIL234 Green (H.B.) 30p° 26p* 20p* 022 0p  0-15uf 13p
& 1 P 1A 400V30p 50V 40p H.B.)—High Brightness. 3
0-12-15-20-24-50V + 24 435" | 1A100V250 1A 000V35 2A100v4sn | (T-B)—Hish Brig pocautl [a2e, \O2zut 280
Please add an extra 50p to items marked + 1A 200V 25p 1A 100V40p 2A 200V 50p 1.C. SOCKETS

ZENERS - 8pin 10p* 16 pin 14p* 28 pin 30p*
400mw 2- 7v-33v 14 pin 12p* 24 pin 26p* 40 pin 44p*
Tw 3-6v-100v 2 {.C. pins 100 54p* 1,000 £3-78* 1-8pf

2 5, §2pf 560pf 2200pi
Just a selection. Send for full list . 100pf 680pf 2700pf
7430 16p* 7474 2Tp* 3 120pf 820pf 3300pf

3 1-18 E-17 180pf 1200pf  4700pf
3-15 E-18 1-10* (For 1xTDA2020) pf
(For 1xTDA2020) 3-15 €-19 270pf
{For 2xTDA2020) 330pf

Transistor Covers
TO66 and TO3

12p*

DIN Connectors

Line 10pf 100pf 1000pf 10,000pf (0-01uf)
Pz"“ :’llunl 1S}’m:kﬂs Cou'p‘ltrs ‘:15’3; :gg;; :Ls,ggp;
3 14: 1 0: 1 l: 22pf 220pf 2 g
4 14p 10p 18p 33pt 330pf 3300pf

6p each

uA703 (TO99) £1-00
uA709 (8 pin DIL) 4ip

uA709 (14 pin DIL) “p
uA709 (TO99; gp
20 . p
Stereo uA i 55p
10 (TO99) ] LM380N 99p 1:60 | 22pf 10p 180pf 10, 1800pf 20p
PHONO Connectors uA111 (14 pin DIL) 80p LM38IN . b 25pf 10p 200pf 1o= 2200& 20p
Plugs Sockets uA711 (TO98) 98p 322N ° N76033 £2:45 § 27pf 10p 220pf  10p 2700pf 30p
Plasllc Moulded 10p 1way 8p 3 way 12p uA741 §s pin DIL) 25p 65p N76544N £1-56 { 30ptf i0p 250pf  10p 3600pf 30p
Chrome Screened 15p 2 way 12p 4 way 14p uﬁ;t: (][_40%:911) DIL) 42p . N76532 516-55 aap; 18;: 270;): lgp 4100p: :;Op
-AXIAL uA74 45p 39p i0p 300pf 15 §000pf  30p
o hse WAZ4? (14 pin DIL) 30p £4:00 | a7of  1p 3300 - 15p  6800pf 40p
S ppeer | it 7L, 8 LIERER ER
- e (RS o A wian caracitons |
Ey :35‘:1""‘ il M a3 . £250 MYLAR CAPACITORS |
- 5 - 1 N
.p.D. AY-5-1224A : a TBA231 £1-00 1%”: H Q:oaut, H
P.S. AY-5-3507 5 . TBAS520Q £2:00 2 P <04 7ML P
.P.D.T. $iid -1 TBA530Q £2-00 /2200|af Sp 0-05p:f 8p
D.P.D.T. Slide Mintature ~ -15p* TBAS40Q £2:00 47000t 3o 0-068ut %
Push to Make Miniature -18p* TBAS50Q £2:00 :
TBAS651 £2:25
TBA750Q £2-00
AB00 £1-00
£1-10
£1-10

~} watt 8% Carbon fitm E12 Serles 10R-1M 2p each
1 watt 5% Carbon film £24 Serles 3-3R-10M 2p ea.

CASOBQ/TDA1200 £2 30 MC3302P . £2-00,
90 1-00 .

1 ® CA30! £4-25 0-1uf  35v 15 10 16v 15,
watt 5% Carbon film E12 Series 10R-1M 5p each Sﬁggamm"” ::‘ ;g NESSOL 3 . 0_2‘2"‘“ & 15: 10;‘:1‘ 260 15:

8 9 0-47uf 35 15 10uf  35v 20
POTENTIOMETER CA3130 : S0 | Vo' B Bp ot do  2bn
5K 250K} Lin and Log less Switch (inc. in Lin) z7p Eﬁg}gg NE560 s-op z 1:63 22 3V ip el 10 2p
K | Lin and Log Dual less Swltch 3 N ey 1% 100t B -0

25K iM. :Lin and Log with Switch 60
SOKKQM 10K, 100K, 500K, 1M Dual Iog with Swltch

VOLTAGE DISC CERAMIC

1001 ‘75p
10K Log + 10K Antilde Jess Switch 15p CAPACITORS -
PRESETS 0-022uf 18V 0-047uf 12V 0-22uf 6V 5p each
500K  Horizontal :'ft‘:aan.osv:\r/‘vag'esv ﬁg}g 383 Sgégg N1304 ELECTROLYTIC CAPACITORS
500R 254 ™M and 78L12AWC 12V p* | AC128 20p*iBC547
1K 50K 2:5M Vertical T8L1ISAWC 15V AC176 20p* | BC548
2:5K 100K 5M 7 each | 1505KC sV 2 AC187K 35p* Bc549 1 B — = .
7812KC  12v 2 AC188K 35p7 N
1815KC 15V ADi61 45p; ey S S E e o &
7805UC 5V 2-2 = = = = = 19
SPECIAL OFFER 8120C 12V 1- 33 _ - = =~ p
7815UC 15V 1-25° 47 - B — W — I
| IreeroneSPECIALOFFER | | muue gy Lo s e T oA A5 g
P P = == ll =
£1-00's WORTH OF PASSIVES || (oy¢ 24V 1’5 8010 dop | TiPeza 785 1 P T BB
(OUR CHOICE) WITH EVERY || Llmeri v 150 3 2 W T T T T &
ORDER OVER £4-00. 1129 5V 85p* 33 —_ - p _ ;p 1;—
L130 12V 85p* 47 k() i =] T ' p
SEE NEXT MONTH'S ADVERT L1131 & 15V 852;5:: 68 ™ ~ T 8 -~ .
41 TBAG25A 5V 1- — =3
FOR SEMICONDUCTOR |1 Teacs8 12v 1-25* 100 i :" ::P :"
PACK - TBAGSC 15V {280 i = g5 B pY fip a35p
ACK, LM30SK = 5V 2 — 8 8 12 15p 2p
330 — 8 8 — — 30
470 —  15p — 25p 30p - 35p .
Negative 3 =
CAR ALARM R : 7905UC 5V 680 — 159 20p 25p 30p
79120C 0oV 1000 15p 15p 30p 25p 40p 65p
Car Alarm and lmmoblhser Unit. Easy to fit. Excel- | 7915UC . B | 1500 —_ - 25p — — -—
lent Anti-Theft Devic: 7018UC . BC4 p v TXSO41 25 So_p 2200 — 30p 3Bp 45p Tp NWp
Send for Free Leaflet Price £17-21. 7924UC , MPF103 “,p ZTX550 40673 75p* | B

Postage and Packing 25p

VAT INCLUSIVE PRICES Items follawed by a *'include V.A.T. @ 8% all others include 12-58% ALWAYS PLEASED TO SEE PERSONAL CALLERS

TRADE AND EXPORT CUSTOMERS MOST WELCOME 'Overseas Customers deduct2/27 from items marked witha * 1/8 from others’
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SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio ampli-
fier. Brand new coniponents
throughout, § silicon tran-
sistors plus 2 Power output
transistors in push-pull.
Full wave rectification.
Output  approx. 13
watts r.m.s. into 8
ohmis. Frequency re-
sponse 12Hz 30KHz *
3db. Fully integrated
pre-amiplifier stage with
separate Volume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for fuil
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall
size 3”7 high X 6" wide X 73" deep. AC 200/250V.
PRICE £15-00. P. & P. £1-20.

HAVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
purpose nono amplifier suitable
for Public Address system,
Disco, Guitar, Gram.,, etc. Features 3 individually con-~
trolled inputs (each inbut has a separate 2 stage pre-
amp). Input 1-5mv into 47k. Input 2-5my into 47k,
(suitable for use with mic, or guitar etc.). Input 3
100myv into 1 meg. suitable for gram. tuner, or tabe ¢tc.
Full mixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Qutpbut socket on rear of chassis for an 8
ohm or 16 ohm speaker. Qutput in excess of 20 watts
R.M.S. Very attractively finished purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium front escutcheon. For ac mains
operation 200/240v. Size approx. 123” w. X 5" h. 73" d.
Special introductory Price £28:00+-£2-50 carr. & pke.
Mullard LP1159 RF-IF Module 470 kHz £2-25+
P.&P. 20D, Full spec. and connection details supplied.
Pye VHF/FM Tuner Head covering 88-108 M/Hz, 10-7
M/Hz LF. output. 7-8 Volt + earth. Supplied pre-
aligned, with full circuit diagram with precision-geared
FM gang and 323Pf + 323Pf A.M. Tuning gang only
£3-15+P. &P 35
STEREO DECO!

SIZE 2" x 3" X % ready built. Pre-aligned and tested
for 9—16V neg. earth operation. Can be fitted to almost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-
clusive of hints and tips) supplied. £6-00 plus 20p.
P. & P. Stereo beacon light if required 40p extra.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER
200/240V  Mains oper-
ated Solid State FM AM
:. Stereo Tuner. Covering
| KHz. A.M. 540-1605

il MHz,

VHF/FM  88-108

Built-in Ferrite rod aerial
for M.W. Full AFC and
AGC on AM and FM.
Stereo  Beacon Lamp
Indicator. Buiit in Pre-amps with variable output
voltage adjustable by pre-set control. Max o/p Voltage
600m/v RMS into 20K. Simulated Teak finish cabinet.
Will match almost any amiplifier. Size 82w X 4”h X
9%”d approx.

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

Push Button Switch bank. 8 Buttons giving 16 S/P C/O
interlocked switches plus 1 Cancel Button Pius 3 d/p ¢/o.
Overall size 5”7 X 23” X 1” Supplied complete with
chrome finished switch buttons. 2 for £1 80+ 20pP.&P.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an outbut
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum.
Separate inbuts for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-13
speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p + SAE (Free with parts) All parts sold separately.
ONLY £13-50 P, & P, £1-40, Also available ready
built and tested £18-00 P, & P. £1°

“POLY PLANAR”’ WAFER-TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 148" X 14" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details.

Only £8-40 each -+ p. & p. (one 90p, two £1-10).
Now available in either 8” round version or 43" X 8%”
rectangular. 10 watts RMS 60Hz-20KHZ £5:25 +
P. & P. (one 65p, two 75D).

SPECIAL OFFER. 63" long throw, roll surround,
ceramic magnet 8 ohm 10 watt sDeaker chassis.
Specially suitable for Hi Fi. £3:95 { 75p P. & P

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

HARVERSONIC SUPERSOUND
10 - 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amblifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity, Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms, Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification; Power output: 14 waits
r.m.s. Der channel into 5 ohms. Frequency resbonse
%+ 3dB 12-30,000 Hz Sensitivity: better than 80mYV into
iIM Q; Full power bandwidth; =3dB 12-15,000 Hz.
Bass boost aPDrox. 10 = 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1-0 amp.

Overall Size 12”w. X 8”d. X 2§"h.

Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E

AMPLIFIER KIT .. 3-50 P. & P. 80p
(Magnetic inbut components 33p extra)

POWER PACK KIT £5-50P. & P. 95p

INET .. . £5-50 P. & P. 95p

SPECIAL OFFER—only £23-75 if all 3 items
ordered at oue time plus £1-25 p. & p.

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

HARVERSONIC STEREO 44

A solid state stereo amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Usjng the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin dm tape rec./play socket are mounted on
the printed circuit panel, size abproX. 93" X X 1”7
max. depth. Supplied brand new & tested, wnh knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £9-00 plus 50p P. & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £1-50 +
40p P & P if required. Full connection details supplied.

STILL AVAILABLE
3 Valve Audio Amp. 4% w. output £8-50-+£1-40 P.&P.
Also HSL ‘FOUR’ amplifier kit. £8-00 + £1-40P. & P,

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

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.[9. Tel.: 01-540 3985

A few minutes from South Wimbledon Tube Siation.

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

Open 9.30-5.30 Monday to Friday. 9.30-5 Saturday. Closed Wednesday. ALL ENQUIRIES.
BURGLAR ALARM PRAGTIGAL WIRELESS T.V. SOUND TUNER
EQUIPMENT SUPPLIES (TRADE) (Nov. 75 article by A. C. Alnslie) Copy of original article supplied on request
nBAealgI;r?;)l(::lIplzit;a?ggt:gosrtz:}dch surface type fﬁg IF S b A b £ 80 P P75
Magnehcally operated door switch flush typi £0-60 ub-Assem ly gGS) 6 o & 7 p
E#L’Lilfri“i'aé?ui?%‘étz'&d'x 157 dired’ gﬁ% Mullard ELC1043 V'cap UHF Tuner£4-50. P & P35p.
5@%’?}1&%?@"?&5 f:)el31osoffzt??ew;%sheswe : £ae 3-way Station Control Unit £1:20. P & P 25p.

€0 oc er . . . .

g?rivny dufy 6 ot 13y ey 1 pereel 2178 -6-way Station Control Unit (Special Offer) £1-00.
3" hell.. £2:25 Power Supply Prtd Circuit Board £1-00. P & P 30p.
Key switch single pole + chrome plafe £3:00 A
Baltery for above farge HP1 £ Res, Caps, Semiconds, etc. for above £5-80.
Battery operatad modsl | CELLLERILID) £1490 Mains Transformer for above £2-50. P & P 30p.
gﬂs‘i’%a%"#.?&ih"&?%@?fk malns E?Zﬁz Add 121% VAT to price of goods. P & P all items 85p.
Dhy battery & omns . " 19 Callers welcome at shop premises.
ALL PRICES + 124% VAT—NO VAT EXPORTS | oiscounts MANOR SUPPLIES
ASTRO ALARMS |istron | JCERimen, 172 WEST END LANE, LONDON NW6
25 STOCKTON ROAD, SUNDERLAND, gQEf;?AIENT T, 15% ¥
TYNE & WEAR, ENGLAND.  TEL: 0783 77825 e L (Near W. Hampstead Tube Stn.) Tel. 01-794 8751

For Semi-Conductors

including
Small Signal Transistors
Power Semi-conductors
TTL, CMOS, 1.Cs
Linear I1.Cs
Signal and Power Diodes
Zener Diodes
Magneto Resistors
Hall-effect devices
Magnetic Proximity Switches
Opto-electronic devices

@a fo
ELECTROVA

TO MAKE THE BEST OF

For passive components

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

@a fo

ELEGTROVALU

THE PROJECTS YOU BUILD

The Open Door to Quality

It's the Electrovalue Catalogue No. B (4th edition
black and white cover) with completely up-dated
prices. |44 pages, well illustrated. 40p post free with
40p voucher usable on orders for £5 or more. Send
for yours now and order in confidence.

GOODS SENT POST FREE IN U.K.

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

ELECTROVALUE LTD

(Dept. PW.11)28 St. Jude’s Rd., Englefield Green,
Egham, Surrey TW20 0HB.
Phone: Egham 3603. Telex: 264475.

North—680 Burnage Lane. Burnage, Manchester
Phone: (061) 432 5945.
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All prices include VAT, POSTAGE & PACKING. Send cheque|PO Today for immediate delivery. Goods fully guaranteed for 12 months. Easy payment terms available on request.

01-882 1644. CALLERS WELCOME—ACCESS & BARCLAY CARD ORDERS ACCEPTED.

de, Southgate, London N14 5PL—Tel:

% 100 Chase S

ruel

LYNX ELECTRONIGS (LoNDON) LTD

92 BROAD STREET, CHESHAM, BUCKS

P. and P. 30p — Overseas 90p — Matching 20p per pair. ACCESS WELCOME

VAT 8% except for items * which are 12§% — No VAT Overseas.

RETURN
POST
SERVICE

Tel. (02405) 75154

Prices correct
as at 31st July "77

Our Seminar will be held on 26th November at the Wembley

THE HOME COMPUTER FORUM

SUPER SAVERS

gonferenl::e Cfentre, 10.00 am- —5.00 pdm bWe nope to have MM5314 3:25  TiL209 0-10
ve speakers from various backgrounds, but all specialists MM5316 3-85 FCS8000
|n the mlcrocomputlng/software ﬂeld The NASCOM 8 s . .
microcamputer wil bo | ¢ the saminar. Tickets MC1310P 0-95 34 Digit Disp. }z 9%
al each are now together wi o
on the seminar. Please write or phone for deta:ls Only SG309K 0-95 ch §024. 3-50
400 seats are available and 115 have been sold at press time. 4 Digit Disp.
THYRISTORS
Piv 1A 3A 3A 4A 6A 8A 10A 16A IMPORTANT NOTICE

(TO5) (ST- (c (To (TO (TO (TO (TO | All schools, colleges, universities and

uD) 106} 220) 220) 220 2201 220} | amateur- radio and electronic clubs may

200 0-35 o 50 n-45 040 0-58 0-611 0-HE 1-14 | deduct 10% off pre-VAT prices. Offer valid
400 0-40 0-a0 1 =] 0-45 0-87 0-8E 0K 1-40 | till 31st October.

600

0-65 - 1-09

2N3525 £0-50.

a5 0-Ty 1-19 1-M
BT106 £1-00, BT107 £1-80, BT108 £1-60, BT109 £1-00, BT116 £1-00,

1-80

TRIACS—Piastic TO-220 Package Isolated Tab

Diodes contd
BYX:!G-BOO°

BYX36-12000
BYX38-300°

PRICE LiST
20p

6-5A 8:5A 10A 15A
@ M @ ® @ ® @ (b (@ O BYX3E 500/ WS
100V 0-60 -Ea 070 0-70 0-78 0-78 0-83 0-83 1-01 1-0t BYX38-900
200V 0-64 frE4 0-75 075 0-87 0-87 0-97 0-01 1-17 1-17 0-
400V 0-77 178 0-80 0-83 097 1-01 143 1-19 1-70 1-74 CESEEARR)
600V 086 o3 1:01 110 121 1:26 1-42 1:50 2-11 2-17 BZX61 Series
N.B.—(a) without Internal diac. (b) with internal diac, 0-2
- BZX83 Serles
TTL7400 Tt 079 | 380 0-90* Regutlators y
Series ‘1486 n-3g | Bt 1-60* 7§g 2 gz BZY88 Se;‘igis‘
4D %16 | 7430 2-a2 | W 0-70% ] '50%
MO 038 | THOAN g | T ] 3l "ot
N 1 3 Bl ) ey | B2 im A% 008
: M : : : 9 .
o ek | gar|nEm el ) T8 TR | ciear oo | BAE o3t | 0Rst 00
e 048 | o ns . | 309 o BA1ss 813 | 0A200 0-09
e T MESRE 1 80 340-5 3-95 | Clock Cnips | BA1se 0-42 | o° Co
ey BT | mEssz  2-00° MM5314 325 | BAiST 0.2 04
Ky S T o | EM40-121:35 | MMs3is 385 | BAlss o-22 | IN40O1 0-04
wio ool Ny | S e | CNMOIS13 | AAVSi2mA | BAtss 025 | INAOR2 005
; cea6  0-80% | LM340-18 1-35 .06*
7412 02 | oz g | SREE o800 BY205  0-15 | IN40o3 0-08*
413 ods | 14121 R Y | pisplays AAY54007D BY207 0-20* | IN4004 0-07
o7 | e gy | MCI30P 0850 ] Class i BYX36-300 IN4005  0-087
A pus | 74123 o.gs | MC1307P 0-85 704 099 | ic Sockeh 12 | iNdoos 0-08*
1420 o48 | 741s  G.¢ | MC1310P 1-60* | 707 099 013 | BYX36-600 IN4007 0-10°
7425 o-30 | 74145 o-68 { MC1351P 1-20* 721 195 | 14 Pln 0-14 9-15 | IN4148 0-04*
7427 0-30 | 74154 1-30 mgggg; 0673; NPN TO-3 Power Transistors. Fully tested but
;:gg :';: ;:}g; :::g MCiasap  o-17 | unmarked. Similar to 2N3055 except: BVCEO = 50+
7437 o0-80 | 74174  1-40 | MCi4g6L 0-82° HFE(gain)=20+at3A,VCE SAT<1-3V at 3A. 5pcs
7841AN 0-76 | 74175  0-94 | SASse0  2:25 | £1-00, 25 pcs £4:-00, 50 pcs £7-50, 100 pcs £13-00.
7442 0-65 ;ﬁg? ;-07: ?’ﬁi?ooo 12::5 Zo-m NPN Transistors. Medium Voltage, High
7445 090 : : ain unmarked. Similar to BC107/8/9.
TMTAN 081 e 1| TAATSA )13k | 25 pes £1-20, 100 pcs £3-50, 8
7 . "
7470 3.:; 74193 1-35 | TAA611B121-25* | TO-3 Hardware. Mica Washers, Solder tag, Nuts,
7472 0-26 | 74194  1-20 TA:861 0-6§ Bolts, 50 sets for 65p.
TR | TS A T es0q 1sge | Rectifiers DO-4 Package. 10A 50V 0-45. 10A
it 8 | Lnewrrcs | TEASR 2o 100V 0-50. 10A 200V 0-60. 10A 400V 0-T5. Piease
7478 0-36 | 301A  0-40° | TBAS70  0-98 specify Polarity, Stud Cathode or Stud Anode.
7480 0-55 | 307 0-55* | TCA270SQ1-95* ideal! for Power Supplies, Inverters, etc.
Transistors BC147 ©0-09" BD132 0-40 BFX30 0-30 QcC4s 0-32 2N3053 0-20 CMOS
ACi26 0-45 | BC148 o0-09" | BD135 0-36* | BFX845 023 | OCe6  0-20 | 2N3055 0-50 | PLASTIC
ACiz7 o-18 | BCl49 o-09* | BD138 0-30* | BFXe  0-25 | OCI0 030 | 2N3137 119 | s000mE 0-20
ACi2s 0-18 | BCi57 0.0 | BOI37 0-40* | BEX85 0-25 | 0C71  o0-35 | 2N3440 0-58 | 4001BE  0-20
AC123K 0-25 | BCi58 0-09+ | BD138 0-48% | Brxg7 020 | OC72 0-22 | 2N3442 1-20 | an0o8F  0.20
ACi¢i 0-22 | BC158 0.09 | BD139 o058 FX88 020 | OC84  0-40 | 2N3570 360 BE 1-05
ACG141K 0-34 | BC160 032 | BD144 2:20 | BFXs89 090 | OC130 1-30 | 2N3702 0-10° | 4007BE o-20
AC142 018 | BC161 o-38 | BD157 0-60 | BFYit 110 | oC140 1-30 | 2N3703 0-10% | 4o08RE 0-53
‘5% | BD181 088 | BFY1s o . 2N3704 0 10* :
AC142K 0-32 | BC168 0-09 50 | ociro - 0-23 . | 4009BE 0-52
176 016 BC163  0-12* BD182 ¢-82 FY40 0-50 | TIP29A 0-44* | 2N3705 0-19 4010BE  0-52
AC176Kk 0-32 | BCi6oC o-14+ | BD18S 087 | BFY4l 060 | TipagA o-52% | 2N3706 0-10° | 401{BE 0-20
C187 018 | pcigo o-11* | BD184 120 | Bry50 020 | TIP41A 0-54 | 2NS707 0-10° | 40108 0-20
AC187K 0-36 | BCfaoL o-12* | BP232 060 | BFY5t 0-18 | TIP32A 0-64 | 2N3708 0-097 1 40135F ¢-50
188 018 | Botes o-fo+ | BD233 0-48 | BFY52 0-18 | TIP41A 0-68 | 2N3700 0-09% | 401s8E 1-00
ACi83K 0-32 | BCiasL o.for | BD237 @-55 | BFYS3 025 | TiPa2A 0-72 | ZNSTO 0100 | 4oi5BE 0-95
AD149 080 | pcigs o.qge | BD238 0-60 | BFves 0-35 | oNa0s  0-00 741 010" | 4016BE 0-54
Apier o35 | BCI84 911, | BD4to  0-60 | BFYS0 090 | 2N698  0-20 | 2N3715 1-10 | 4017BE 1-00
ADiB2 035 | pr e, | BDXa2 2:30 | BSX18 0-18 | 2N697  0-20 | 2N3716 1-80 ] 4018BE 1-10
A4 o020 | BCISS 0200 | poyio 150 | BSX20 o8 ] 2Nws 045 | ZNSTI 180 | 401SBE 0-50
AFits  o-20 | BEIST 02, | Bpver 200 | BSX21 020 | 2N1131  0-15 | ZNSTTZ 180 | so00BE 112
AF116  0-20 | BREVB 0%, | BDyoo o089 | BSYs2 028 | oNt1a2 o0-16 Nay 210 | 4021BE 1-03
ARty 020 | BE212 010 | BOUES 060 SY53  0-39 | 2Ni302  0-40 0-28" | 4020BE 0-905
AFig  o0-50 | BE22L 902, | Cooee 170 | BSYS4 033 | oNtsos  o-40 | 2N4347 110 | 4023BE  0-20
AF124  0-25 165 | BSYSs 074 | 2Ni30s o045 | 2N4348 920 | sooemE g-86
ARz oz | BeiaL o141 | BDvel 163 BSYss 030 | ONaos 045 | 2N48T0 O350 | sopsmE 020
F126 0-25 : . : ] : .
At @32 | BCotaw eus | BOVSS 2M | movie o7s | SNISDT B3 | 28 080 | (e o
AF239 37 ch 012 | BFt79 030 BEY%A ‘_’.-;g 1308 0-60 | o\ /o0 o0.500 | 4028BE 0-91
AL102  1-45 BFigo o.30 | BU10S 1 2N1309  0-60 . | 4020BE 1-10
AL103  1-30 | BC300  0-34 BU105/02 2N1741  0-24 | 204922 0587 | 4o308F .55
AU107 3-30* Bcao1 0-32 gFiBi 0-30 1-80% | onojon 0.4 | 2N4923 046" | RE o-80
AUt 1-75* | BC3oz  o-do | BF1S2  0:30 ] BU1os 3-00% | 5noor7 g0 4042BE- 9-83
AU113 1-60* | BC303 0-46 | BFI83 030 | BU10S 2-50% | 5r53g0  g.14 4034BE  1-00
BC107  0-12 | BCY30 o-.55 | BF184 020 | BU12% 1-80* | ynoaeen o.14 | MEMORIES | [niigr  glgq
BC1078 0-12 | BCY3t 0-55 F186 0912 BU133  1-60" | 2N2483 0-20 | 2102A-6 3-60 | 4046BE 1-32
BC108 0-12 | BCY32 0-60 gggg o-}zo" BU204 1-60° | oN24g4 0-16 | 2112A-4 475 | 4040BE 0-54
BC108B 0-12 | BCY33 0-55 . | BU205 1-90% | 2N2646 0-50 | 6508 795 | 4050BE 0-54
C109  0-12 | BCYs4 0.5 | BF197 0-120 | BU206 2:40% | oNo7q1  g-20 | 2102 2:50 | 4050BE 0-30
BC100B 012 { BCY3s 0-50 | BF224d 018" | BU208 2:80* | oNo7i2 g.45 | 2107  10-00 | 4070BE o-50
BC109C 0-15 | Bcvas 145 | BF244 0-17% | MJdB0 080 | Nogo4A 020 | 2112 4:50 | 4o71BE 0-26
BCi17 o0-19* | BCyso 0-75 | BFZ57 030 | nyees 1.05 | aN2oo5 0-18 | 2513 8:50 | 4oomE 0-26
BC119 0-25 { BCyd2 0-39 | BF336 0-35% | MJ480 0-00 | ON2005A ¢-22 | 2602 2:50 | 4081BE 020
gggg 8-;:: BCY54 1-60 SE%Z, 83%. MJ481 115 2h2900 oom 4082BE  0-2%
g BCY70 0-12 ; JE340 0-40° : 4510BE  1-42
BG40 032 | Byt o4s | BEWso 125 | MuEsso %o'ds | 2N20280 0-09s | Resistors® 4SHBE 180
BC141  0-28 | BCy72 0-12 | BFW59 0-30 MJE521 0-55 | 2N2926R 0-10* 10 OHM-10M 4516BE  1-35
BC142 023 | BD115 o-55 | BFW60 0-36 €43 0-95 | 2N2026Y 0-09° | jwatt 1-5p | 4518BE 1-25
BC143 023 | BD13t 0-36 | BFx2s 026 .| OC44  0-32 | 2N2926G0-10* { i Watt 2:0p | 4520BE 1-20
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TYPE ‘N’
TYPE ‘W'

8 x & x 27

XXXX XXXXXXXX

TYPE ‘'Y’
TYPE 'Z'

| TYPE ‘U’
AN

‘= W L.SNIITH & CO.LTD.

9-
2-
2

Dot e i e
re!:-govable front, type "'Y"" all-screwed construction, TELEPH“NE: n“ _723 589“

type *'Z'* removable back + front.

BLANK CHASSls

FOUR-SIDED 16 sSwe ALUMINIMUM

Price Base .
e s
o aap 10700 g
oo 3 i2n % XA
8p  40p 2 % Iox
£1.350  dop 13 % 3o x
£ b 147 8 x o
i 59p qer ST, x 37
R 46p 15 %10 x o
& 15 52p 177 10, X 2%”'
. 45 59p X 10”7 x g# !
TO FIT Size
OUR CASES ], X &/ x 1y
o X e
. 5 Exe
19" ¥ Ho >><< 2t
1537 X oir kB
1737« ot X Hy.
CHERIE2 SN

PANELS Any size up to 3ft. at

W.g. 58p) 86p sq. ft. 16 s.w.g,

£1-10 (16s.w.g.)
55p (18s.w.g.)
65p "
73p "
5p "

v 287-289 EDGWARE ROAD, LONDON W2 1BE

NEW FROM CASIOTRON

Casiotron watches are probably the success story of the
decade and rightly so!
We proudly announce a new range of these superb quality
watches at lowest ever prices. They all have a constant liquid
crystal display of hours, minutes, seconds, AM-PM/day, date
and month, with night illumination and automatic 28, 30 and 31
day calendar. In new ultra slim Stainless Steel cases, with
mineral glass face, they are anti-magnetic, shock resistant and
water resistant to 100 feet. Most have a Stopwatch (ST) from
1 second to 13 hours and some also have Dual Time Zone (TM),
second time.- memory. Display life expectancy of over 6 years.
Can be easily changed at low cost. su

" M

21QS-10B A
(ST. T™M) 9-6mm 7=
£3495

31QR-12B 31QS-11B
(ST) 8-5 mm thick (ST, TM) 8-3mm
£29-95 £44°95

s21B ULTRA SLIM
(ST, T™)
£49-95
31CS-10B
(ST, TM) 6-5 mm
£59-95

LADIES MODEL 27CL-10B £49-95. Available soon: ALARM WATCH with stopwatch
| hes, S clocks, car clock, T/V

Many other digital and quartz t h
gamxs. Casio scientific calculators. Accurist, Citizen". Ibico, N-S, Fairchild Timeband

etc, n "
Send 15p for our iljustrated catalogue. Lowest discount prices.
Prices inciude VAT, P&P. Send chegue, P.O. or phone your credit card number to:—

Dept. P.W,,
TEMPUS 55t s
Cambridge CB1 1EH

Tel. 0223 312866

Audio

THE firm for speakers!

SEND 10P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS, -
KITS, CROSSOVERS ETC. AND DISCOUNT

PRICE LIST.

ATC @ AUDAX @ BAKER @ BOWERS & WIL-
KINS @ CASTLE @ CELESTION @ CHARTWELL
COLES @ DALESFORD @ DECCA e EMl @
EAGLE @ ELAC @ FANE ® GAUSS @ GOOD-
MANS @ HELME @ |.M.F. ® ISOPHON @ JR @
JORDAN WATTS @ KEF ® LEAK @ LOWTHER
MCKENZIE @ MONITOR AUDIO @ PEERLESS
® RADFORD @ RAM @ RICHARD ALLAN @
SEAS @ TANNOY @ VIDEOTONE @ WHARFE-

DALE

WILMSLOW AUDIO o r.w)

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street

TEL: WILMSLOW 29599 FOR SPEAKERS
WILMSLOW 26213 FOR HIFl

556
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SOUND TO LIGHT UNIT

Add colour or white light to your
amplifier. Will operate 1, 2 or 3
lamps (maximum 450W). Unit in
box all ready to work. £8-95 plus
£1-00 VAT & Postage.

MULLARD UNII.EX

A mains operated 4 4 4
stereo system. Rated one
of the finest performers
in the stereo field this
would make a wonderful gift
for almost any one in easy-to-

MAINS OPERATED
SOLENOIDS

Model TT2—small but powerful
lin. pull—approx. size 1+ X
13in. £1-00.

Model 4001/—tm pull. Size 23 X
2 x 14in, £1-5§

Model TT]O—l&m pull. Size 3 X
2} X 2in. £4-5

Prices include VAT & postage.

13

assemble modular form and
complete with a pair of
Plessey speakers this should sell at about £30—but
due to a special bulk buy and as an incentive for you to
buy this month we offer the system complete at only
£14-00 including VAT and postage.

SHORTWAVE CRYSTAL SET

Although this uses no battery it
gives really amazing results. You
will receive an amazing assortment
of stations over the 19, 25, 29, 31
metre bands. Kit contains chassis

PP3/PP9 REPLACEMENT
MAINS UNIT

Japanese. made in plastic container
with leads size 27 x 13” x 1% , this
is ideal to power a calculator or
radio, it has a full wave rectified
and smoothed output of 9 volts
suitable for a loading of up to 100mA.

£2'53.

front panel and all the parts £1-90
-—crystal earphone 55p including
VAT and postage.

IT’S FREE

Our monthly Advance Advertising Bargains
List gives details of bargains arriving or just
arrived—often bargajns which sell out before
our advertisement can appear—it’s an interest-
ing list and it’s free—just send S.A.E. Below
are a few of the Bargains still available from
previous lines.

20 Amp Car Starter/Charger kit still available £7-95p,
post and VAT paid.

Solo Mastermind. Practical Wireless, October issue,
describes this novel device which we think will be very
popular now with the dark evenings, we can offer all
the electronic components as follows:
Transistor type BCY 71—8 required
Transistor type BC 109—8 required 15p each
General purpose silicon diodes 10D each
2 Pole 6 way midget wafer switch—8 required 40p each
Push to make switch 25p each

29p each

MEASURING A.C. AMPS with
POPULAR MULTI-TESTERS

This is not usually possible because a current trans-
former is required—We can now offer a kit of parts
to make a suitable transformer which will enable you
to measure A.C. amps directly on your Multi-tester
two ranges would be available—usually 0-1 amp and
0-10 amps. This current transformer is quite easy to

3 NEW BOOKS BY
G. C. DODDS

Practical Test Equibment describes the theory, the con-
struction, and the operation of 7 instruments for begin-
ners to make from readily obtainable components:
Transistor Tester—Transistor checker—Sduare wave
oscillator—AC Bridee—Signal injector and signal
tracer combined in a Multi Checker—Dual range ohm
meter, the final chapter deals with a range of test leads
and give more detailed notes on signal injecting and
signal tracing.

Published price 75p our price 50p.

Practical Electronic Projects describes the construction
and uses of 9 projects for beginners, all made from
easily obtainable parts describes construction and
operation of:—Windscreen wiver delay—Electronic
Siren—Drum beat simulator—Lamp_ dimmer—Light/
Dark operated switch-—electronic bird, emotional state
indicator—telephone amplifier—Solar powered radio.
Published price 75p our price 50p.

Shortwave Receivers for Beginners after a few pages of
general notes on wave bands, band spreading etc, the
author gives constructional details of a one transistor
radio then a two transistor and finally a multi stage
receiver with band spreading and reaction.

Published price 60p our price 45p.

FREE If you purchase the other two you get the
shortwave one free.

construct with our kit and we provide full instructions—
price £2-55 post and V.A.T. paid.

ROOM THERMOSTAT

Famous Satchwell, elegant design. intended
for wall mounting. Will switch up to 20 amps
at mains voltage, covers the range .0-30°C.
Special snip this month £3- 00, post and VAT

paid.
MAINS RELAYS

With triple 10 amp changeover con-
tacts—oberating coil wound for 230
volts AC, chassis mounting, one
screw fixing, ex unused equipment
60pdeach. 10 for £5 post and VAT
paid.

LEARNERS PLEASE NOTE

P.W. associated publication “Everyday Electronics™ is
just starting a series called Teach in 78. This is a
practical course with simple theory explained. We are
offering a kit of parts for the practical side for £3
deposit and 5 monthly payments of £2 or £12 cash.

CENTRAL HEATING
HEARTS

Randal (illustrated) replace-

ADIO STETHOSCOPE

Easiest way to fault find, traces,
signal from aerlal to speaker when
signal stops you’ve found the fault.
Use it on Radio, TV, amplifier,
anything. Kit comprises transistors
and parts including probe
tube and twin stetho-set.
(@ _£3'95 VAT and postage inc.

£6-30,
MITHS Controlier 10I100
complete in wall mounting
case £7:50.

THIS MONTH’S SNIP ‘
FLUORESCENT TUBE INVERTER

&

Breakdown Parcel—four unused, made
for computer units containing most
useful comiponents, and these com-
ponents unlike those from most com-
puter panels, have wire ends of usable
length. The transistors for instance
have leads over 1" long—the diodes
. have approx. 1" leads.

List of the major components is as follows:—17 assorted
transistors—38 assorted diodes—60 assorted resistors
and condensers—4 gold plated plugs in units which can
serve as multipin plugs or as hook up boards for experi-
mental or quickly changed circuits (note we can supply
the socket boards which were made to receive these
units). The price of this four units parcel is £1 including
VAT and post (considerably less than value of the
transistor or diodes alone) DON T MISS THIS
SPLENDID OFFER.

For camping—car repairing—emergency lighting
from a 12v battery you can’t beat fluorescent lighting,
it will offer plenty of well distributed light and is
economical. We offer Philips invertor for 12” 8 watt
miniature tube for only £2-7§5 with tube and tube
holders as well.

P S
TANGENTIAL HEATER UNIT

A most efficient and quiet run-
ning blower-heater by Sola-
tron—same type as is fitted
to many famous name heaters
—Comprises mains induction
motor—Ilong turbo fan—split

MINI-MUI.TI TESTER

Amazing, deluxe pocket size
precision moving coil instru-
ment—ijewelled bearings—1000
opv—mirrored scale.

11 Instant ranges measure:—
DC volis 10, 50, 250, 1000

AC volts 10, 50, 250, 1000

DC amps 0-1 mA and 0-100 mA
Continuity angd resistance O0-
150K ohms.

Complete with insulated probes.
leads, battery, circuit diagram
and.instructions.

Unbehevabie value only £5-50p + 350p post and

insurance.
FREE

Amps ranges kit enable you to read AC and DC
current from 0-10 amps. directly on the 0-10 scale. It's
free if you purchase quickly but if you already own a
mini tester and would like one send £1-50p.

Practical Wireless, December 1977

2 kw heating element and
thermostatic safety trip—
simply connect to the mains
for immediate heat—mount
in a simple wooden or
metal case or mount direct
onto base of say kitchen unit
—price £4-95 post £1:50

3kW MODEL control switch to give 2kw,
£5-95 1kw, cold blow or off available
£1'50p & p 60D extra.

TERMS:

Cash with-order—but orders under £6 must add 50p to
offset packing etc.
BULK ENQUIRIES INVITED. PHONE: 01-688 1833

J. BULL (ELECTRICAL) LTD

(Dept. PW), 103 TAMWORTH RD.
GROYDON GR9 1SG

www americanradiohistorv com

| etc. 200v, 10 amp. Price £1-25p 4 6p each.

Pack of 12 Resistors (note 2-2K are
50p pack

5% type)

1mA Panel meters, oblong, full vision,

Japanese make—?2 required £2-70p each
or Round ex equipment 1mA meters scaled 0-10 £2 each
Plain knobs—4 required 15p each
Pointer knob—4 required 15p each
EP3 Battery clip 15p each
1 Veroboard size 33" X 13" 25p each
Or all the above parts purchased as a parcel £13-50p
with the Japanese meters £12:50p with round meters.
Humidity Stats. These are damp sensitive devices, in fact
the membrane which is the vital part expands with
increasing dampness, breathing on it for instance will
switch on a micro switch which can control a water
spraying arrangement (o increase humidity or a fan
heater to lower the humidity. We have two models, the
Ranco J11 which is a preset model, reated 3 amps 250v,
has a screwdriver control for setting up, once set it
cannot easily be tampered with. Overall size of this
31~ long and 17 wide and 13" deep. Price of this is 65p
+ 5p. The other model is by Honeywell of America’
and is a little larger, overall size 34* long 1” wide 2” deep
is adjustable by spindle which comes out of the front
end and to which can be fitted a normal control knob.
This operates 5 amps at 240v AC, price £1-00 + 8p
Bridge Rectifiers suitable for instruments encapsulated
and wire ended 100 volts 2 amp 50p -+ 4p.

Ditto suitable for power circuits, ‘“battery charging’

Time and Set Switch. with the cost of heating 2oing up
and up it is not good economics to leave the heating on
when there is no-one at home. On the other hand it is
not nice to come home to a cold house so the time and
set switch made by Smiths could be the answer, This
is mains driven device which has contacts capable of
switching 25 amps. Delay of up to 18 hours is possible
with this. Glass fronted and with control knob this is
a nice looking instrument, easy to mount in a box or
on a panel, made by Smiths price £4:35p - 35p. Post
50p -+ 4p.

100w 8 ohm Speaker Units. Just right for the Disco
made by Kelly Acoustical, we can thoroughly recom-
mend these are £27-50p + £2-20p, carriage £3-00 +
24p. We feel certain that at this price these will be
quickly snapped up so advise early action.

Water Pump ex Washing Machine. We believe that this
comes from the Indesit Automatic Machine, these are
really for callers as obviously you must have the right
one. Price £7-00 56p.

12 Hour Switch On made by Crouzet, this device con-
sists of a 12 hour mains operated motor mounted on
a chassis with two 5 amp trip switches. Through the
front a chrome and red push switch which would pro-
trude through the panel, in fact the main unit being
held behind the panel with two screws depressing the
switch. starts the motor and switches on controlled
circuit and after 12 hours the motor will have rotated
completely and will then switch off itself and the main
circuit. There is obviously many uses for this device,
one being to charge batteries for 12 hours or to switch
on lighting or heating for 12 hours and no doubt many
other uses will be found for it. £3-95p + 32p.

Bead Thermister, glass encapsulated. This is a very
sensitive device, vou can see it decreases its resnstance
as you hold it in a warm hand. Resistance at 60°f i
approx. 18k, at 100°f (approx. blood heat) it drops xo
2k 50 You can see it is quite a sensitive device. ex unused
G.P.O. equipment, price 50p + 4p.

Experimenters Resistor Assortment. Parcel comprising
500 4 and 4 watt carbon resistors 10 each of 50 different
values covering 10 ohms to 20 megs. Supplied with a
copy of the resistor colour code £4-00 + 50p.
Resistors in Bulk, we have over 2 million resistors
covering values from 1 ohm to 50 meg ohms %, %,
and 2 watt types, price 75p per 100 for § and 1's, £2 per
100 for 1 watt, £4 per 100 for 2 watt. List your require-
ments and state if near value may be sent if any out
of stock. V.A.T. is 123 %

Electrical Tape made by Scotch, this is polyester film,
thermosetting pressure sensitive, yellow, 13" wide and
is on a big reel 66m (70 yards approx.) Price 50p - 4p.
McMurdo Plugs & Sockets. Some additional types have
arrived so we now have in stock 8 way plug and socket,
price 400 + 4p per pair. 12 way 50p + 4 p per pair,
25 way 60p + 4p per pair.

Time Delay Module. mains working perspex type cover
plugs into B7G base. Connect this through a mains relay
and in 15 seconds approx the relay will close. If you
want it to latch then use a relay with spare contacts to
maintain the circuit to the coil. The delay as set is
approx. 15 seconds, screwdriver control can alter this.
still bigger alternatives to the 15 second time delay can
be made by replacing the 1 pre set resistor with an
external pot. The module contains a 4 amp 400v SCR,
an FET transistor, all ancillary components also circuit
is supplied. Priced at only £1.50p+-12p. it is obviously
quite a bargain.
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TRANSFORMERS

MAINS ISOLATING (SCREENED)

o
ALL EX-STOCK-—SAME DAY DESPATCH. VAT 87,
12 AND 24 VOLT OR 12-0-12V 30 VOLT RANGE
PRIMARY 220-240 VOLTS Prim 220/240V Sec 0:12-15-2024-30v
Amps . Voltaaes available 3, 4, 5, 6, 8, 9, 10, 12,
Ref 12V 24v £ P &P | 15,18, 20, 24, 30V 15015V, 120-12
11 05 025 220 045 |-Ref  Amps £’ P&
213 10 05 264 07 | 112 05 2-64 0-78
7 2 1 34 0718 7 1-0 3-57 0-96
18 4 2 403 0-96 3 20 521 0-96
70 6 3 535 096 20 30 620 1-14
108 g 4 698 114 21 40 744 1-14
72 10 s 761 114 51 5-0 837 1:32
16 12 6 89 1.3 | 117 50 5-92 145
17 16 8 1030 132 88 80 11-73 1-84
15 20 10 1318 208 8 100 13-33 1-84
187 30 15 17-05 208
226 60 30 26-82 OA B /co VOLT RANGE
rim 220/240V Sec 0-24-30-40-43-60V.
VOLT RANGE Volts avallable §,8,10,12,16,18,20,24,30,
Prim 220/2"°V Sec 0-20-25-33-40-50 | 3540,48,80V or 24-0-24V or so-o-ao
Voltages avaltable 10, 13, 15, 17, 20, Rel Amps £ P&P
33, 40, 25, 025, 020. B 124 05 338 0-96
ef Amps £ P&P | 126 1-0 5-58 0-96
102 05 341 078 | 97 2.0 760 1ia
103 10 €57 096 | g5 30 1054 132
104 20 6-98 1-14 193 40 12-23 1-84
105 3-0 8-45 132 40 50 13-85 1-64
106 4-0 1070 150 | 490 50 15-66 1-84
107 60 14:62 164 | 499 80 2015 OA
18 80 1705 208 | 122 100 2403 oA
die 10:0 70 OA s 120 2713 0A

AUTO TRANSFORMERS

e A e MO T, e Ref VA (Waits) Volls Pap
o7 20 . 0-76 20 0-115-210-240 248 0-T1
149 b 620 0-98 B Ciiesead 395 0-98
158 100 713 114 4 150 0-115-200-220-240 5-35 0-96
b 200 118 156 | 66 300 0-115-200-220-240 7-75 1-14
152 250 1279 134 | 87 500 0-11 220.240 10-99 1-64
18 350 1628 184 | 84 1000 0-115-200-220-240 18-76 2-08
154 500 19-15 2.15 93 1500 0-115-200-220-240 23:36 OA
185 750 2906 A 95 2000 0-115-200-22 82 OA
15 1000 3720 OA 5 3000 0115200220240 4800 OA
157 1500 45-66. OA
158 2 54-30 0. CASED AUTO TRANSFORMERS
159 3000 79-05 0A 240V cable in & 115V USA 2 pin outiet
115 or 240 sec VA £ P&P Ref
20 49% 098 113W
HIGH VOLTAGE MAINS 150 848 1-14 W
ISOLATING 200 992 145 85W
Prim 200/220V or 400/440V 250 1048  1-45 8OW
Sec 100/120V or 200/240V 350 12:53  1-64 53W
Va Ref £ P&P | 500 1573 1-64 TW
60 243 589 1.32° | 750 18:55 176 83W
350 247 1411 1-84 | 1000 2268 OA 84W
1000 250 3565 OA | 1500 2602 OA 93W
252 5425 OA | 2000 3765  OA 95W

SCREENED MINIATURES BRIDGE RECTIFIERS AUDIO KIT 25W
of mA Vo ts £ P&P s P & P | 24+25W Amplifiers
238 3-0-3 1-98 0-55( 200V 2A £0-45 029 | 1+Pre-Amp
212 1A tA 0-6, 0-6 235 0-78| 400V 2A £0-55 0-29 | 14 Power supply
13 100 9-0- 214 0-38 V. 4A £0-65 0-29 | 1+Transformer
235 330 330 0-9, 0-9 1-99 0-38 400V  4A £0-80 0-29 | 1+Front Panel
207 500, 500 0-8'9 -, 0-8-9 2-58 0-71 { 400V GA £1~05 0-29 | 1+ Kit of parts to inciude on-off
208 1A 1A 0-8-9, 0 8-9 3-53 0-78 | 500V 10A 029 | switch, neon ind. Stereo head-
238 200 200 0-15, 0-15 1-99 0-38 VAT 12§ 7 ‘VAT 8% | phone socket. Plus instructlons
214 300,300 0-20, 0-20 2:56 0-78 —4*—““5.,. METERS book £27-55.
221 700 (DC) 20-12-0-12-20 3-41. 0-78 AVO 8 MK 53-95 | 1eak veneered cabinetaluminlum
206 1A,1A 0-15-20-0-15-20 4-63 0-96 AVO T 23 o0 chassis, heat sink and front
203 500, 500 0-15-27-0-15-27 3-99 096 | Ayo 73 37 80 | Panel brackets plus back panel
204 1A 1A 0-15-27-0-15-27 §5:38  0'96 | Ay MMs 1-g4 | and sockets etc. £3-
229 12-0-12 1-99 0-38 AVO TT169 in cIrcuI( P&P£1-73 VAT 121 %
8112500 12-15-20-24-30 284 0.8 T2 cistor Tester  £29-00 RECORD DECK
V4315 inc. case £14-95 | BSR P123R Single Player with
PLU s VAT BY% P & P £1-15 Carlridge £16%0 PaP £1-50
AVO cases and accessories | VAT 127 %
n’lglﬂ‘?l:‘?ﬂl-sl'l‘;nyggég-!s Y6 MUSIC CENTRE CHASSIS
atts . FM (STEREO)/MW/LW 15+15W
25 watts RMS AMPLIFIER -57 Music Power inc. Transformer TRANSFORMERS
35 Watts RMS AMPLIFIER £6-95 (well known manutacturer). SPECIAL OFFER
125W RMS AMPLIFIER *£15-95 - BE1 Prim 0-120,
PRE- AMPforS 10W £6-70 POWER UNITS 0120V (120  or
P o s £13-88 Stabilised 3-6-7 5-8V/400mA 240V) Sec 24V 10A
E gngE s-tow £1-30 multiplug outlet £5-95 | § £5:50 P &P £1:66
PO ESRFSU IES 25W £3-75 3300 fits Info 13A socket 6-7 5-9V | [} BE2 Prim 0-90-110-
TRANSFORMER 5-10W £3-09 300mA multiplug outiet  £3-30 | § 200-220-240V  Sec
TRANSFORMER 25W £4-79 RBE 3, 4°5, 6, 7°5, 8, 12V 500mA 0110V 0-20-24V
P & P Modules 35_p. Tranns 96p. DC plug outlet 2-5A £225 P & P
VAT 12§ *VAT 8% VAT 12;% P & P 55p 95523 vféo‘l\',a:r .
ne to
FM Ster'evrlausl'lu‘l:-le‘rziuh.’l-\'}vE/LWT Output DECS SOLDERLESS 40 7/10W  £2:05
2 x 8-5W rms. £24-12 Inc. BREAD-BOARDING P & P 66p
S Dec 70 contacts . £1-90 | | BE4 Prim 120 or
BLOB BOARD (Pack of 3) T Dec 208 Contacts £3-65 | § 240V 9-0-0 1A
2-5” x 517 17 o1 2-5” x §:1” 15" £0-75| U Dec "A' for I.C.setc £3-99 | f§ £1-88 P & P 0-38
3'75” x 5" -1” 757 % §” 157 £1-14 | U Dec "B for.C.setc  £6-83
|1(0:”Rx 6”17 or 10” x & -15” £3-78 | VATB8% P &P 40p
nge
487X B2 £096 475" x 157 £213 | ANTEX SOLDERING IRONS SARTRIDGES,
P&P35p VATS8Y% 1w 3T 18W  £3-75 | ATSS
25W 340 Stand £1-40 | SONOTONE
ELECTRONIC CONSTRUCTION KIT VAT 8% p & P 43p V100 £4-95
10 projects (including electronlc _organ). No 9TAHC £2-83
soldering needed £7-29. VAT 8% P & 700 T1 MINI-MULTIMETER ACOS
DC-1000V AC-1000V DC-100mA GP93-1 £2:18
COMBONENTIRACKS Res-150k( 1000Q/V Bargain £5-36 |  GP96-1 £2-40
200 Mixed value resistors (count by weight VAT8% P &P 6
;gthf|:§d viﬂue capacxltors (ti:otunt bwelg ) % P BEX%M £2.25
xed vaiue precision resistors 2 .
15 Assorted potps b % STEREO FM TUNER SCi2M £2:92
10 Reed switches PHASE-LOCK I-OOP_ SHURE
15 Wire wound resistors—mixed watt P lected stations, Varicap | M75-65 £10-92
tuning, switched AFC, MS5E £12-42

1 Pack wire 50 metres assorted colours
25 pre-sets assorted types and values
Please state pack required. 60p per pack
VAT 124% P & P 40p

Our wlde range of transformers are too numerous to list, please cali (open 9am- 5pm Mon-Fri) or send your requirements.
El Panel, Multi Meters, Audio accessories, send 15p stamps for lists.

Prices correct 23-6-77. Please add
VAT after P& P.

Beacon.
£20-45 VAT 121% P4&P 40p

L VAT12¢% P&P25p

‘Barrie Electronics Ltd.
3, THE MINORIES, LONDON EC3N 18d

TELEPHONE: 01-488 3316/7/8
NEAREST»TUBE STATIONS: ALDGATE & I:IVERPOOL ST

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

results with Heathkit.

Every kit is absolutely complete down to

the last nut and bolt. The quality is the best.

And each kit has an easy to follow-instruction

manual that explains exactly what to do at

each step.

So you enjoy assembling your kit and you

finish with first-class equipment every time.
That’s why Heathkit are so successful.

And that’s why the range is the biggest in the

world.

It's all in the new edition of the free Heathkit
catalogue. Everything from the simplest to the

most sophisticated. Alarms, digital clocks,

testers, transceivers and lots more...even the

tools are there!

See for yourself. Send the coupon now.

NEW CATALOGUE

NEW TEST INSTRUMENTS
NEW DIGITAL BATHROOM SCALES

NEW AMATEUR RADIO EQUIPMENT
NEW AUDIO SYSTEMS AND MANY OTHER NEW ITEMS

558
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’l

i

!

Name

I The new Heathkit catalogue.Out now. FREE. |
To: Heath (Gloucester) Ltd.,.Dept. PW-127, . Gloucester,
GL2 6EE. Please send me my Heathkit catalogue.

I enclose an 11p stamp for postage.

HEATH

Schiumberger |

Address

I Postcode

Showrooms at 233 Tottenham Court Road, London (Phoe 01-636 7349)

and Bristol Road, Gloucester (Phone Gloucester 29451).

Practical Wireless, December 1977
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'| Build anoscilloscope.

As the first stage of your training, you actually
build your own Cathode ray oscilloscope! This is
no toy, but a test instrument that you will need
not only for the course’s practical experiments,
but also later if you decide to develop your
knowledge and enter the profession. It remains
your property and represents a very large saving

over buying a similar piece of essential equipment.

¢ T

L
T

+

2 Read,draw and understand
circuit diagrams.

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

L B SR R SR

! ¥2 34 38 6‘{;;_* s ; &
3 Carry out over 40 experiments
on basic circutts.

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

Practical Wireless, December 1977

‘There’s only one way

to master electronics...

fo see what is going

onand learn by doing:

This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and

" an absolute minimum of theory.

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

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

All students enrolling in our
courses receive a free circuit
board originating from a
computer and containing

many different components

that can be used in experi-
ments and provide an

excellent example of current
electronic practice.

. & § 8§ 0 § B 8 0 § § |

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

Write to:- British National Radio & Electronic School
P.0. Box 156, Jersey, Channel Islands.

ADDRESS..

:

[————

"WB 127
--—--——-----_J
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Each circuit diagram

has the holes numbered
into which the components are inserted

Push the component

into the S-Dec
No soldering,

8-De-K-IT
The perfect kit for beginners, students, professionals and all users of
discrete components. This S-De-K-IT contains 1 S-DeC + control panel,
9 Blob-Boards, 20 double ended Leads + Instruction book to build (no
components) Electronic Flasher + Binary Counter + LC Oscillator + 3
Stage Amplifier, Morse Practice Oscillator, Radio Receiver, Radio-
Microphone, Light Operated Switch, CR Oscillator, Wien Network
Oscillator, S-De-K-IT complete in ABS box, with component tray.

(k7 components in and out.
When circuit is proved working,
transfer component by component
to exactly same numbered position
in Blob-Board.

Normally £6.38 only £4.95 + £1.00 Post and VAT

NB The discrete components to build the above S-De-K-IT are listed
but not supplied. This is because using discrete or surplus components
you can buy all the components very cheaply from your local
component supplier.

P.B. Electronics {Scotland) Ltd.
67 High Street, Saffron Walden, Essex. CB10 1AA England.
Telephone: Saffron Walden (0799) 22876 Telex: 817185.

Dawes Electronic
121 Dawes Road, London SW6
Tel 01 831 3975

Memories CPU's, Clocks, nte

1101 256 RAM 125p { 00
1108 1K RAM 180p | OF
1702 2K Eprom £3-95 | %2
2102 1K Static 189p o4
2107B4 4K Dyn £3-98 | oo
251364 x 8 X 5§ £4-70 | gs
2518 Hex 32 & 40 £3-20 | 07
2708 8K Eprom £27-00 | 08
5013 1K Shift £2:60 | 09
5203 2K Eprom £8:00 1?
5260 1k Dyn RAM 1250 | 13
5262 2K Dyn RAM 125p 14
5311 Clock £2:98 | 45
5314 Clock £2:95 ] 18
5316 Clock £2.95 | 17
7001 Clock £3-88 §g
7488/82S23 Prom 230p 27
7489/82525 64bi 189p | 30
8080A CPU 8 Bit £19-90 | 32
82168 Bus Driv £3-50 | a7
8224 C1 Gen® £7-00

8228 Sys Con £8-25 :‘1’
8265 Per Intfce. £12:30 | 4o
4000 & 74C00 Series e
4000 17p | 4048 q0p | 45
4001 17p | .4080 39p | 46
4002 17Ip 4066 Sop | 47
4006 Sop | 4089 18p | 48
4009 39p | 407 18p

4010 asp | 4512 95p | 51
4011 17p | 4818 110p

4012 1ip 744 26p | 54
4013 39p | 74C02  26p

4014 99p | 74Co4  20p | 70
4015 0p | 74Ci0  29p

4016 #p | 74C20 20p | 73
4017 0p | 74Ca2  %0p | 74
4020 ®p | 74C74 WP |75
4022 70p 74C76 40p | 76
4023 18p 74C80 89p | 85
4024 54p | 74C183 10p

4025 17p 88
4027 p 89
4030 3% 90
4042 60p 9

(All prices include V.A.T. Min. order £3:00 + 20p p. & p.)

TTL 7400 SERIES

Lmeare's (H. TOS A B,
4-16 dil. 8dil T,
TOS)

T . K,
300H 99p ( 723A 48p
301y 37p | 733A 175p
302H  59p | 739A  89p
204H 69p | 741V 23p
305H 75p | 747TA  S55p
307V 56p | 748V 36p
308V 75p | 75450 110
309K 130p | 75451 to
310H  75p | 75454V 25p
311V 120p | 75491A 82p
3t2H  225p | 75492A 82p
318V 175p | MC1303A
319A 88p

K-5, 12 MC1310A
15,24V 125p

A 1 MC1312A
339A 186p
340T-5, 12, | MC1456V
15, 24V 125p

370A  87p | MC1458V

380AV IMp 0p
381A 150p { MC1436A
546V 909 95p
550A  68p | SN76013N
555V 38p 150p
556A 99p | SN76131A
5608 318p 98p
5618 318p | TATI17A
5628 318p 135p
565A 17%p | IC
566V 175p 300p
567V 175p | TDA2020
708A 30p 325p
710A 32p
1A 37p

—

Mixed Nuts and Bolts, screws, eyelets,
Grommets*®, etc, @ 50p per ib - Postage
and Packlng @ 50p.

Mixed Resistors, maunly Erie make,
mixed value, 500 @ £1, 250 @ 8&0p,
100 @ 30p.

Mixed Capacitors.
250 @ 70p, 100 @ 40p.

1S Coils AM & FM osc. Disc made
by Toko, Mixed 25 @ 50p or 3p each

Mixed Potentiometers 10 @ 15p

Knobs @ 2p each
erial Coils, MW & LW @ 3p each

50 @ £1°25,

With Ferrite Rod @ 12p each
Car Radio, Push Button Switches
@ 25p each
Push Button Switches: Single
@ 3p each
Triples @ 8p each: Fours @ 12p each
Sixes @ 18p each
RF & HT Choke @ 2p each

Car Radio Transformers @ 10p each

VHF Diode Tuner @ £1 each
Gang Condensers @ 25p each
Transistors—AC 127 6p each

Electrolytlc Capacitors: 400 uf 16v,
25 uf 16v, 400 uf 10v, 10 uf 16v
ll at 3p each

Polystvrene Caps. 10 - 100 - 130 -
1080 all 5% Tol 30 YDC Workln' 100 -
200 - 320 - 390 - 1200 - 1300 - 1800 all 2{'/
Toi 30 VDC Working 200 - 300,

10% Tol 30 VDC Worklnu. 1300 2{-/
Tol 125 vDC Working, all @ 1p each.

Potentiometers. Siide 100K Log Dual,
iMO Lin Single and Dual @ 5p each

Rotary Single, 100K Lin @ 10p each

Rotary Doubles, 100K Lin, 100K Log,
470K Log, 20K Lin, IMO Log 20K - 80K
@ 10p each

ABOVE, SINGLE and DOUBLE, SOME
WITH SWITCHES.

Bulb

Hylon Fuse Holder—Nylon

O

Dﬂv: indle for indicators.

Card Wheel 13” Dia. AH @ 2p each*

Transistor-Diode metal mounting clip
or Cooling Clip @ 1p each
5 pin Din Socket

2 pin Aerial Socket @ 4p each

Plastic/wire Indicator bar* @ 1p each

FM Oscitlator Coll—RF Coll*
@ 2p each

Black Piastic Cable Clips* La;ge

@1p
Various Slze Tag boards* 5@ S5p
Black Plastic Feet* 6@ 2p
Very Limited First Come First Served

Speaket Sockets 2 Pin @ 3p each
Change Plugs @ 2p each
Terminal Pins—Electronic 100 @ 10p
Support Clips* @ 1p eath

Slide Switch, Skeleton Type @ 5p each
Limited No. only

Sockets @ 3p each

PLEASE NOTE THAT ALL ITEMS ARE SUBJECT TO V.A.T. All items marked
with star @ 8%, all others 12:%. PLUS POSTAGE and PACKING @ 35p per £1 order.
EXCEPT NUTS and BOLTS @ 50p. Minimum Order £1. TERMS: CASH WITH ORDER

REGRET MAIL ORDER ONLY.

KKS TRADING COMPANY
DEPT R.C.
38 OAKDENE
CHESHUNT, HERTS ENS 9JA
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. \IVIE,IK2)

does electronics interest you? discover, |earn,perfect,and..9l'li0v yourself

Teaching Kits represent, without a doubt, the most economical and most absorbing method of understanding Electro-
nics perrectly, even starting at zero, without effort, while practising your favorite pastime.

Each kit allows you to make more than 400 experiments, which will lead you to master the theory and practise

of circuits. Only the quantity, supply, and direct sale allow us to maintain these prices, so don't wait,we will

lige is e _price. 1
‘23e%gntsrﬁafceatadpf)ac%sionate method, from introduction to new job opportunities!

The manuals teach you the techniques of the kit clearly and in detail, at its most recent level, starting from
zero, and guide you in making an infinite number of experiments, assemblies, apparati, enjoyable, often useful,
always instructive, and absorbing. .
A laboratory in your home : mini, to be sure, but serious and iechnically important : Electronic voltmetre, lo-
| gic indicators. On epoxy resin board, you wire the assemblies using the numerous parts furnished. You are sure
to understand everything and succed, and if any point remains unclear, our engineers will reply to all your ques-
tions, send only a envelope with your name and adress for an answer.
| ik2 semiconductors: :

Including the most advanced techniques.
The kit also constitutes an excellent base, even for preparation for official exams. And everything one needs too
| imow to epproach sgecialization In tue, De8s well s practise-
(an infinite number of experiments) about : diodes, transistors
l zener, phototransistor, FET, MOS, thyristers, triacs,diacs, etc. to
d use them rationally, to conceive assemblies, and master the theory of
semiconductors needed in the repair of any apparatus. '

the material : -
1 EPOXY RESIN experiment board, large size. All componants needed to
make your own : -Awelectronic voltmeter,-A LF Measures Amplifier,
§ - 4 logic indicators. .
And also numerous componants needed to make assemblies and experiments:®
diodes, transistors,(small signal and powerj,diac, zener, triac, LEDs,
phototransistor, M0S, Integrated circuit; Resistors, capacitors, loud
speaker,VC,Coil former, potentiometers, ammeter, operational amplifier,
etc.. :
the manual: ==
Large size, abundantly illustrated, particullary wel detailed.
CERTAIN TITLES ONLY : -Introduction, laboratory, electricity, resistors
capacitors, alternating phenomena, diodes, transistors, amplifier, MOS
and CMOS technology, filters, oscillators, applications, transistors
changing state, thyristors, triac, AM broadcasting, AM Receivers, ra-
dio control, troubleshooting,etc.. More than A HUNDRED experiments ex—
pl‘ined.. . } . e ___________§
!)OSSlbllitles: : :
OME EXAMPLES : beyond the lab : amplifier-oscillator- games, caterpil
lar effect, light modulator, broadcasting, radio Receiver, measuring
instruments, radio control, gadgets, etc...

BOAG Y ENGLAND
p.0.box: 401

KING'S LANGLEY y HERTS
wbp4.9rB

SAGA FRANCE :1 RUE PROSPER DELFAU
30160 BESSEGES FRANCE.

Imore than 100 experiments ’ !

S a Y S
DON'T WAIT !
Completg and mail coupon today (Block leters) |

! Please send me___(QTY) IK2 teaching Kit(s)
I enclose Cheque/Postal order for £

NAME

ADRESS
POST CODE

Practical Wireless, December 1977 B 561
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High quality audio

OUR PRICE ONLY

£20.435

The 450 Tuner provides instant programme selection at the touch
of a button ensuring accurate tuning of 4 pre-selected stations, any
of which may be altered as often as you choose, by simply changing
the settings of the pre-set controls.

Used with your existing audio equipment or with the BI-KITS
STEREO 30 or the MK80 Kit etc. Alternatively the PS12 can be
used If no suitable supply is available, together with the
Transformer T461.

The $450 is supplied fully built, tested and aligned.
The unit is easily installed using the simple

instructions supplied.

25 Watts
(RMS)

® Max Heat Sink temp. 90C. ® Frequency response 20Hz.
@ Distortion better than 0-1 at 1kHz. @ Supply voltage 15-
50v. @ Thermal Feedback. ® Latest Design Improvements.
® Load—3, 4, 5, or 16ohms. ® Signal to noise ratio 80db.
@ Overall size 63mm. 13mm.

Especially designed to a strict specification. Only the
finest components have been used and the latest solid-
state circuitry incorporated in this powerful little amplifier

which should satisfy the most
critical A.F. enthusiast. £4 35
ONLY B

Stabilised Power Supply Type SPM80

SPMB80 is especially designed to power 2 of the ALG0
Amplifiers, up to 15 watts (r.m.s.) per channel simul-
taneously. With the addition of the Mains Transformer
BMT80, the unit will provide outputs of up'to 1-5A at 35\{.
Size: 63mm, 105mm, 30mm. Incorporating short circuit
protection.

INPUT VOLTAGE
OUTPUT VOLTAGE 33V. D.C. Nominal
OUTPUT CURRENT 1OmA-1-5 amps £3 75
OVERLEAD CURRENT 17 amps approx. o
DIMENSIONS 105mm x 63mm x 30mm
TRANSFORMER BMT80 £5-40 + 86p postage

33-40V. A.C.

STEREO FM TUNER

Fitted with Phase Lock-loop

Typical Specification:
Sensitivity 3u volts
Stereo separation 30db
Supply required 20-30v

at 90 Ma max.

% FET Input Stage

% VARI-CAP diode tuning
v Switched AFC

¢ Muiti turn pre-sets

v LED Stereo Indicator

STEREO
PRE-AMPLIFIER

2-
Sensitivity of inputs:
1.;I‘°:pe Input 100mV into
5

Frequency Res
ey ! esponse + 1dB

A top quality stereo

pre-amplifier and tone K ohm
control unit. The six 2' raf('%hr':'"e' 1e0my: ntd

push-button selector
switch provides a
choice of inputs
together with two
really effective fiiters
for high and low fre-

s

3. Magnetic P.U. 3 i
50K ohms e '
P.U. Input equalises to RIAA

curve within 1dB from 20Hz to
20KHz. Supply 20-35V at20mA.

Dimensions—299mm x 8Imm
quencies, plus tape output,

X 35mm.
[ ] 450
MKE0 AUDIO KIT:

Comprising: 2 x AL60's 1 x SPMB80, 1 x BTM80, 1 x PA100D, 1

X g ) s i
Kit of parts to include onfoff swlich, neon indfcator, stereo gggdﬁ::el iggkke,l,g bs/u;
instruction booklet. COMPLETE PRICE £35-00 plus 620 postage. &
TEAK 60 AUDIO KIT: ’

Comprising: Teak veneered cabinet size 163" x 115”7 "
f € 7 X 3%
aluminium chassis, heatsink and front pane/ brackef plus Bai:ko g'aef;e/p Z;fé ;Zc%de
priate sockets, efc. KIT PRICE £13-25 plus 62p postage. Sl

COMPLETE

STEREO 30 ..z,

7+ 7 WATTS R.M.S.

The Stereo 30 comprises a complete stereo i
J pre-amplifier, power
arlnﬂ pov:’er supply. This, with oniy the addition of a transfo?mar ora?veelr'vleerzz
will produce 2 high guality audio unit sultable for use with a wide range of
lsn_putls l.te. high quality ceramic pick-up, stereo tuner, stereo tape deck etc.
is'?Spgligdlnvsgft:'iu‘i??ﬁgtlfuozigmdlgl:inﬁ freally first class results, this unit
ctions, biack front panel, knobs, i i
f%sﬁ a:’nd fuse holder and unlversal mounting brackets enazllz‘:ll';scasg:‘i:::—'
stal “e blIn a record plinth, qablnets of your own construction or the cabinet
:'v:'n:ia p;}é?:_‘zlnfn; svh.:tahbegmnqr or the advanced constructor who requires
St mincs.). ith a minimum of installation difficulty (can be in-

TRANSFORMER £3,25 pius 500 » & p.

Teak case £5.45 pus 0p v ap.

£16.25.....

Practical Wireless, December 1977
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THE
MEDIUM

AL

powerep S0
35" power Amp!

ONLY

£6'95
+8% VAT

A High Fidelity Power Amplifier with a maxi-
mum Power Output of 35 watt R.M.S.,
which has a maximum operating voltage

of 60v. A MUST for all Hi-Fi users.

Maximum supply voltage
Power output for 2% THD
Harmonic distortion

Load impedance

Input impedance
Frequency response +3dB
Sensitivity for 25 waits O/P
Max. Heat sink temperature
Dimensions

Mounting

Fuse requirements

15-80v

35 watts R.M.S.

0-1%

3efet6 ohm

50K ohm

20Hz-40KHz

280mV R.M.S.

90°C

102mm x 64mm X 16mm
2, 4BA fixing holes in heat sink
1-5A

AND for those who need more

P-O-W-E-R

POWER AMP

125 W

Specially designed for use in—
Disco Units, P.A. Systems, high power
Hi-Fi, Sound reinforcement systems

SPECIFICATION :

Output Power: 125 watt RMS
Continuous

Operating voltage: 50-80

Loads: 4-16 ohms

Frequency response: 25Hz-
20kHz Measured at 100 watls

Sensitivity for 100 watts output
at 1kHz: 450mV

input impedance: 33K ohms

Total harmonic distortion
50 watts into 4 ohms: 0-1%
50 watts into 8 ohms: 0-06%
S/N ratio: better than 80dBs
Damping factor, 8 chms: 65
Semiconducior complement:
13 transistors 5 diodes
Overall size: Heatsink width
180mm, length 208mm, height
40mm

ONLY £15.95 - sx v

e

Practzcal Wireless, December 1977

Enjoy the quality of a magnetic cartridge with your existing
ceramic equipment using the new Bi-Pak M.P.A. 30 which is a
high quality pre-amplifier enabling magnetic cartridges to be
used where facilities exist for the use of ceramic cartridges only
Used in conjunction are 4 low noise

high gain silicon transistors. it is pro-

vided with a standard DIN input socket

for ease of connection. Supplied with I
full, easy-to-follow instructions.

POSTAGE &
PACKING

Postage & Packing add 25p unless other
wise shown. Add extra for airmail. Min, £1-

NEW
AL30A

10w R.M.S. AUDIO AMPLIFIER MODULE

The AL30A is a high quality audio ampiifier module replacing our

AL20 & 30, The versatility of its design makes it ideal for use in

record piayers, tape recorders, stereo amps, cassette & cartridge

players. A power supply is available comprising of PS12 together

with a transformer T538, also for stereo, the pre amp PA12.

SPECIFICATION:

L@ gl.&pgt Power 10w @ Supply 22 to 32 volts

Py {_",31% .lrrr:pedance g @ Inputimpedance 50K
{<] chms

® Sensitivity somv for @ Jotal Harmonic Dis- -
full output (Typicall; -3%)

@ Max Heat Sink Temp
80rC

oo

S

R

e
%’{é

E>

S
e
: :g.:'f.

o FrequencyResponse
Ggigz to 25KHz

ONLY £3 65

@ Dimensions 80 x 64 x 27mm

Fr{qggrégy Response 20Hz-20KHz

Bass and Treble range 1 12dB
input Impedance 1 meg ohm

Power supply for AL-30A, PA12,

§450 etc. Input voltage 15-20v A.C. Output

voltage 22-30v D.C. Output Current 800 mA

Max. Size 60mmx 43mmx26mm. £1 o
Transformer T538 £3-20 8

NEW PA12 Stereo Pre-Amplifier
Input Sensitivity 3066mV

completely redesigned for use with
Ps1 2 AL-30A ‘Amplifier Modules. Fea-
tures include on/off volume. Balance,
Bass and Treble controls. Complete
Supply requirements 24V. 5mA
'DEPT. P.W.12 P.0. BOX € WARE HERTS

with tape output.
£6l 0 Size 152mm x 32mm
COMPONENT SHOP: 18 BALDOCK STREET WARE.

|
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ADVERTISING OFFICES
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BINDERS

Binders, for either the old or the new format,
are £2-85 and Indexes are 45p (Inc VAT) and
can be obtained from the Post Sales Depart-
ment, IPC Magazines Ltd., Lavington House,
Lavington Street, London SE1 OPF. Remit-
tances with overseas orders for binders should
include 60p to cover despatch and postage.

BACK NUMBERS

We are very glad to announce the re-establish-
ment of a PW Back Numbers Service for our
readers. In future back numbers dated from
dJune 1977 only will be available from our Post
Sales Department for 65p, which includes
postage and packing. Cheques and Postal
Orders should be made payable to IPC Maga-
zines Ltd.

Send your orders to:- Post Sales Department,
IPC Magazines Ltd., Lavington House, Laving-
ton Street, London SE1 OPF.

Caling all Constructors

IF YOU'RE an electronics enthusiast, then whether you are lucky

enough to have a room set aside for your hobby, or you just

commandeer the kitchen table from time to time, you will need some
sort of tool kit and at least one or two bits of test gear.
In this issue we have two items of particular interest, the first

being a special offer of a soldering iron kit at some twenty per cent

below the normal retail price. With four different-sized bits, this

iron should be able to cope with all your PCB joints and plenty

more besides. This offer is exclusive to PW readers.
Our cover subject this month is one of those pieces of equipment

that, once you've got it, you wonder how you ever managed without.
When working on experimental circuits, or just doing some

servicing, a good stabilised power supply unit is so much easier to
use than a lash-up of batteries and potential dividers. This
particular design offers two independent outputs, one for driving

TTL and the other for CMOS, operational amplifiers or discretes.

As many of you will know, almost all the constructional projects
published in PW are written by outside contributors, and we are
always on the look-out for interesting articles from our readers.
Don’t be put off by the fact that a few authors’ names seem to crop
up fairly regularly—it's an open stage. The only qualifications are

that your project is likely to be of interest to a reasonable number of
other readers, and that the components required must be currently
available through retail sources. Articles should preferably be
typewritten, double-spaced on one side of the paper only, with all
drawings on separate sheets. Try to follow as far as possible the
style used in the magazine. Next month, we hope to publish a more
comprehensive guide for budding authors.

If you're not sure whether it's worth going to the extent of writing

a complete article about your project, just drop us a line giving the
basic details of what it does and how it does it. We'll tell you if it
looks promising. Remember, you don't have to be an accomplished
technical author. If your idea is worth publishing, PW staff can do
whatever is required to put it into shape. We look forward to

hearing from you!
Geoffrey Arnold.

PLEASE NOTE

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

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

In these penny-pinching days the
electronic enthusiast needs every help
if he is to continue building projects
and eat as well! Sifting through PW
will usually account for most of your
much needed components but they're
so spread out that postage robs you
of any financial advantage you may
have gained. The answer is to pur-
chase most, if not all from a single
supplier—and to. do it from a compre-
hensive catalogue. Greenweld who
regularly advertise in PW have just

launched their jatest catalogue which
contains over 4000 items, hundreds of
which are illustrated, and range from
multimeters to IC’s to semiconductors
and switches.

Included in the catalogue are five 10p
vouchers which can be used against
any component purchased. The price
for the catalogue is 30p plus 15p
postage and can be obtained from
Greenweld, 443 Millbrook Road, South-
ampton. Tel: 0703 772501.

All change

Readers who were unfortunate enough
to have had to take their Philips or Pye
radio in for servicing will no doubt be
familiar with the initials CES—for the

Practical Wireless, December 1977

uninitiated (Combmed Electromc Ser-

vices), Well now that you are ali
familiar with this name you can now
forget it, because as from Septem-
ber 1st, Philips have been running
these service departments up and
down the country under the new name
“Philips Service".

Philips Service will comprise 25
Service Centres for spares and re-
pairs with the main centre still sited
at Woddon, Croydon. In fact, Philips
claim that this new system will enable
them to introduce a new pricing policy,
which could lead to price reductions
on certain spare parts. For those
customers unable to get to one of the
Centres, the now all-too-familiar com-
puter situated at Woddon should
speed up and give a better service to
those orders sent by post.

Philips Electrical, Century House,
Shaftesbury Ave., London. Tel: 01-437
7777.

Exit the inch

Like it or not the days of Imperial
measure are numbered (no pun in-
tented) and that total metrication is
creeping ever closer and closer with
the almost inevitable conclusion that
accompanied decimalisation of our
money—someone somewhere will
make a pretty ‘fast buck’.

The reason that metrication has
fuelled the inflation fires can almost
be put down to one thing, and that is
ignorance. If a manufacturer ‘rounds’
his product up to the nearest whole
penny or to the nearest kilo, and in the
latter case charges more than he
should for the extra weight, the public
should make it known to the authori-
ties, and refuse to buy the commodity.
But how can honest ‘doe Soap’ do this
if he doesn’t know what a kilo is,
what 500ml means, and how-on-earth,
can he ask for a shirt with a size 39
collar?!

The people who teach the public,
such as school teachers and exam-
iners, and for people in trade, industry,
publishing, journalism and printing the
Metrication Board has produced a
style guide for teaching and using SI
Units. The Booklet, titled ‘How To
Write Metric' is roughly divided into
two sections—‘The Teaching of SlI
Usage' and ‘Rules and Guidelines’.
The guide ends with a wide selection
of SI Units and symbols, derived
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umts, preﬂxes hase units and sup-
plementary units. Priced at 50p each
or £20 for 50 copies they can be
obtained from HMSO 49 High Holborn,
London WC1V 6HB. The reference
number is ISBN 0 11 700867 2.

RAE examples

A couple of months ago we published
a list of Colleges who are running the
Radio Amateurs Examination Course.
A useful addition to any course is a
book containing past question and
answers, properly set out, with
diagrams in a form that the examiners
like to see. The RSGB now publishes
a book titled ‘Radio Amateurs

- Examination Questions and Answers’,

which has been compiled with the
assistance of the City and Guilds of
London Institute.

The book is arranged in the same
format as the UK examination, with
chapter titles as follows: Licensing
conditions, Transmitter interference,
Elementary electricity and magnetism,
Elementary alternating current theory,
Thermionic valves and semiconduc-
tors, Radio receivers, Low power
transmitters, Propagation, Aerials,
and Measurement.

Containing 118 pages and costing
£1:70, copies can be obtained from
RSGB, 35 Doughty Street, London,
WC1. Tel: 01-37 8688.

BSI to the rescue?

You remember that little story we
published some months ago on this
page, about the new International 16 A
plug that was being considered by
the UK?—Well, they have considered
it, that is the British Electrotechnical
Committee have, and they've approved
it. We must add though that this
approval is for the first draft only, and
does not commit this country to
accept any further proposals or to
final adoption of the system.

If The British Standards Institute
were to publish a document on this
system they would require that ali
socket-outlets should have shutters,
and would require a minimum recess
depth of 9mm in order to provide
assurance that live parts cannot be
touched. Also the Institute would
require socket-outlets and adaptors
to be fused. As yet, these features are
not included in the IEC draft.
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PORTABLE

S.H.DAVIES

A small amplifier which will operate from a 12V
Battery is often useful. This particular example was
intended for loud-hailing from a small motor boat, so
the amplifier was designed with mobile PA applica-
tions, in mind. The prototype was used to drive an
ordinary boxed speaker, but a smail horn type would
be far more suitable, and less bulky. Another likely
application is for audio systems for cars and boats, fed
by a cassette player and tuner or small radio. With
alterations to the preamplifier circuitry, many varia-
tions on the basic circuit given are possible. Only two
active devices are used—a quad operational amplifier
and an IC power amplifier. This will drive any speaker
from 4 ohms upwards, and has an output power of
2-5W into 4 ohms. To increase the amplifier’s versa-
tility a music input and comprehensive tone controls
are included. The music input accepts signals from
any cassette recorder or tuner having an output of
S0mV or more.

Preamplifier

The circuit of the preamplifier is shown in Fig. 1.
It uses the quad Norton amplifier which is an uncon-
ventional operational amplifier in that it amplifies the
difference between two currents rather than two
voltages.

The IC will work using any voltage between 4V and
18V. However a stable supply is needed, so the Zener
stabilised circuit of Fig. 2 is used to give a stable
10V. The small capacitor C13 across the electrolytic
is essential to decouple the supply at high frequencies
in order to prevent instability.

566

Microphone Mixer Stages

The microphone preamplifier (ICla) is designed for
a low-impedance microphone, and therefore has to
give a considerable amount of voltage gain. With VR1
at maximum, the gain is about 115. The gain is
reduced by decreasing VRI1, increasing the amount of
negative feedback. C2 prevents changes in VR1 from
affecting the biasing of the amplifier by blocking d.c.
The input circuitry is a little more complex than
appears necessary. To obtain a 600 ohm input im-
pedance, it would be usual to make R2 600Q and
omit R1. However to avoid loss of bass, C1 would
then need to be about 250uF, which is bulky. Use of a
higher value than this for R2 reduces C2 to a sensible
size. The input impedance is then reduced to about
600 ohms by R1 (for use with a 2k microphone omit
R1).

The music preamplifier (IC1b) is very similar in
operation to the microphone stage. However to obtain
a high input impedance R6 must be large, unless more
complex circuitry is used. This restricts the stage gain
to one-third, but this is offset by the small amount
of gain in the mixer stage, giving an overall sensi-
tivity of about 50mV music for full output.

Tone Control Circuit

This is the standard Baxandall circuit, and has unity
gain. The amplifier is biased by R15 and R186. The
non-inverting input is grounded, effectively discon-
necting the current mirror. The- voltage at the
inverting input is a fairly constant 0-5V whatever the
input current, and use is made of this to set the out-
put voltage to the correct value. The quiescent voltage
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Fig. 1: The main (quad Norton) preamplifier circuit diagram.

Note: R12(27kQ) has by an oversight been omitted. The junction of C6 and C7 should be broken, and R12 interposed.

at the output will be that which gives 0-5V at the
inverting input—about 5V here.

The other amplifiers are biased by the more usual
method. A IMQ resistor from the supply rail (R4, RS,
R10) to the non-inverting input gives about 10zA
through the current mirror. This is balanced by an
equal current through a 470k resistor connected
between the inverting input and output, setting the
quiescent output voltage to half supply voltage —5V
here. It is worth remembering that in the first case
the output voltage is a fixed multiple of the voltage
at the inverting input terminal, and therefore is sub-
stantially independent of the supply voltage. In the
second case, however, the output voltage is a fixed
fraction of the supply voltage. Thus the second
method of biasing should be used where large varia-
tions in supply voltage are envisaged, to give the
maximum possible undistorted output voltage swing.

st
D1 Fs1 +12V from

R19
IN4001 1aarg Dattery

100 )
C18 2 100uF

input trom L 2 4 %
o | 7

preamp c19
10)JF
+0Vto _ 6 1000
ol L L -
o =150 Ls1
e c13 SEcte
100 220nF |10 g

7

Fig. 2: Zener-stabilised supply and power amplifier circuitry. C19 is
100MFD and not 1000MFD as shown.
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VR3 100kQ 1in. preset
VR4 100k 1in. preset

Semicohductors

VR3 R13
AN\ AV
L 100k 27k
7 ]
>-—-“—<:_i:8
10nF L l——
Rid 10nF
[
15k
c6  COmmBF s
—ﬂ'—n ¢
20pF 470k
C10 ™ 10y L \10 c2
cid l QOutput
RI6<47k 12 i 100
R17 <47k
100k;vv\' RrR18 c1t
VR4 47k
Trebie el
* components
Resistors Capacitors
R1 680Q C1 2-2uF 15V
R2 3-3kQ C2 2-2uF 15V
R3 470kQ C3 100nF
R4 . 1MQ C4 2-2uF 15V
R5 100kQ C5 100nF
R6 1MQ C6 20uF 15V
R7 470kQ C7 10nF
.R8 1MQ C8 10nF
R9 220kQ C9 5ufF 15V
R10 1MQ C10 10nF
R11 470kQ C11 10nF
R12 27kQ C12 10uF 15V
R13 27kQ C13 220nF
R14 15kQ C14 100uF 15V
R15 470kQ C15 10uF 15V
R16 47kQ C16 10uF 15V
R17 4-7kQ C17 20uF 15V
R18 4-7kQ C18 100uF 15V
R19 100Q C19 100uF 15V
R20 2:7Q (see text) C20 100nF (see text)
VR1 2MQ log
VR2 1MQ log

IC1 MC3401; 1C2 LM380; D1 1N4001; ZD1 10V, 400mW

Zener

Miscellaneous

S1 SPST Toggle; FS1 1A Fuse; Case 203mm X 95mm
X 50mm; Veroboard (2 pieces); Line Fuseholder; 4
Knobs; 2 Jack Sockets; DIN Speaker socket; 14-pin IC
Socket; 2 large crocodile clips; Power supply cable;

Loudspeaker 4-15Q,
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Fig. 5 (below):—a general view of the inside of the unit, Fig. 3: Preamplifler board, with component layout.

Power Amplifier

The circuit is shown in Fig. 2, and uses an L.M380
amplifier. Briefly, it is an audio amplifier with its gain
internally fixed at 50, giving a sensitivity of about
S0mV for full output. It wiil drive a 4 ohm load with
a supply of up to 14V, producing an output of 2-5W.

W543] Supply from SW1
Input from preamp Supply to R19

“ .cﬂ{g

OV to preamp ‘ov from supply Output to C19

Fig. 4: The wiring of the output stage board.

Construction

The power and pre-amplifiers are built on separate
pieces of 0-1 matrix Veroboard. Layouts for these are
given in Figs. 3 and 4. The completed unit may
be housed in a proprietary aluminium box, with a
slightly sloping front. The internal layout can be seen
from Fig. 5, and is not critical. An IC socket is recom-
mended for IC1, but not for IC2, since this will reduce
the heatsinking by the circuit board.

Some attention must be paid to the heatsinking of
IC2. No heatsink is required with load impedances
greater than 8 ohms, provided the case is well venti-
lated. With impedances down to 4 ohms a heatsink
area of at least 4 square inches is required. 9
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This month we offer to PW readers the chance
to buy a miniature soldering iron kit at a sub-
stantial saving on normal prices. Why not treat
yourself—or, with the festive season fast
approaching, perhaps you could persuade your
nearest and dearest to get one for your Christmas
stocking.

A choice of two packs is available, each
containing an S & R Brewster miniature 18 watt
soldering iron. This slim lightweight iron has a
built-in suspension hook, is about 190mm in
length and is fitted with some 1-85m of 3-core
mains lead. It is suitable for operation on 220-
240V, giving a power of 16-18 watts, and complies
with Consumer Protection Regulatioris, BS
No. 3456 2/14.

Also in each kit are four interchangeable
bits—one each of No's 19 (1-5mm tip size),
20 (3:0mm), 21 (4-5mm) and 22 (6-0mm). An
instruction leaflet will be included in each kif.

The packs available to readers are as follows :—

PACK A: The iron and four bits as described
above. The recommended retail price of such
a pack would be £4-73 including VAT; the
special “all-inclusive” price to readers is £3-75.

PACK B: The iron and four bits as PACK A,
PLUS 6m of Multicore Savbit soider 22 SWG
and one 1 amp fuse. The recommended retail
price of this pack would be £5-29; the special
“all-inclusive’ price to readers is £4-15.

Practical Wireless, December 1977

To: PRACTICAL WIRELESS,

From: PRACTICAL WIRELESS,
Dept. PWL1, Rochester X, Kent, ME99 1AA

e __CutRound Dotted Line — . ___|

Orders are normally despatched within 28 days but please allow time for
carriage. You will be notified if a longer delay may be expected.

| |

‘J Dept. PWL1, Rochester X, Kent, ME99 1AA.

|

] Please send me the Soldering Iron Kit(s) as indicated i

below.

1 1 enclose P.O./Cheque No. .................. Value ........ }

| PACK A | PACKB l

j AT £3-75 | AT £4-15 ]
No. of k

] 3 re(;)u.vaifez . |:

' |

[ NAMGL (i iiwilebsevndtm smmsis iR bt ois et FaStan s U i s . l

f AABYESS . xFvrwrius posossms mss s wissd s iy s san s o A S G o onas s 1

T r—— o

: Tel. No. (HOME 0F WOrk) .voomr s {

{- PACK A | PACK B I
No. of packs

l required

% Name: .......ccocoovvinieniinnenns bl P b S A -t —p

I

I

I

|

Remittances must be by postal order or cheque (name and address on back
of cheques, please) crossed, and made payable to IPC Magazines Ltd.
This offer is open to readers' in England, Scotland, Wales, Northern
Ireland, and Channel Islands only. It is not available in Eire or Overseas.

Offer closes on 30th December, 1977,
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So you want to pass the
R.A.E.[Radio Amateurs’Examination) 2

John ThorntonLawrence GW3JGA & Ken Mc Coy GW8CMY

The passing of the Radio Amateurs’ Examination, set
by the City and Guilds, requires a certain level of
theoretical technical knowledge. Whether one con-
siders that this level is too high or too low is beside
the point. The course that follows is intended, with
the help of certain external aids, to prepare the
reader to pass the examination. It will not teach him
all about electronics!

Alternating current

In the previous sections we have dealt with direct
current and we know that D.C. maintains a steady
value, either positive or negative in polarity, as shown
graphically below. Alternating Current (A.C.) on

+ve

Amps 3

or Amplitude

volts 0 «—————»Time

ov ov
0 ——————»Time Amps

or Amplitude
volits |-

w5486 -ve

the other hand, varies in a special way and to under-
stand this, we return to the magnetics section. You
will remember that when a conductor is moving in
a magnetic field, the direction of the induced voltage
(and the resultant induced current) depends on the
direction of movement and the direction of the
magnetic field.

Let us imagine two bar magnets, a loop of wire
and a current meter, arranged:

Direction of
magnetic field

Magnet

Direction of
rotation W547

Meter to observe
induced current

The loop is rotated and, using Flemings Left Hand
.Rule, we look in detail at the induced currents in
the loop, as shown in Fig. 14. In (a) no current flows
because the direction of movement of the conductors
forming the loop is parallel to the direction of the
magnetic field. In (b) current begins to flow in the
direction shown, as the conductor cuts .across the
field. In (¢) maximum current flows as the conductors
now cut the field at right angles. In (d) the current
is decreasing and at (e) again no current flows. Here
the position is similar to (a) except that conductors
A and B are transposed. This means that when moving
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to (f) and beyond, conductors A and B are then
cutting the field in the opposite direction. This results
in the flow of current being reversed every half revo-
lution. This is shown graphically in Fig. 15 and it
can be seen that in one revolution, the current starts.
at zero, rises to a positive maximum and fails to zero
again, then rises to a negative maximum and again
falls to zero, thereafter the pattern is repeated for
every revolution of the loop. If the rotation is con-
tinuous and at a constant speed then the peak
amplitude of the voltage (and resultant current)
waveform and the period are also constant.

The Sine Wave

The shape of the alternating waveform we have
observed is called sinusoidal or a sine wave
because the amplitude of the voltage or current at any
point during the cycle is related to the trigonometri-
cal function called the ‘sine’ of the angle of rotation.
Fig. 16 will help you to remember some of the terms
used when referring to sine waves. The amplitude at
the peak of a sine wave is known as the peak
value. Because the instantaneous value is con-
tinuously varying between the peak value and zero,
the value which is equivalent in heating effect to D.C.
lies between these values. It is known as the root
mean square or rms value and it is this rms .value
which we use when stating the mains supply voltage,
transformer ratings, etc. The rms value is 0-707 of
the peak value and conversely, the peak value is

- 1-414 the rms value. For example, the peak value of

the 240 volt mains supply is 240 x 1-414=339 volts.
The peak value is of particular interest when specify-
ing the maximum voltage rating of components in an
A.C. circuit.

In Fig. 16, a 2Hz sine wave is shown, each period
or cycle occupying 0-5 second.

As a further example, suppose that the time of one
period was 1 ms (1/1,000 second) then there would
be 1,000 cycles or periods in 1 second and the
frequency would be written as 1,000 Hz or 1 kHz.

1
f (frequency)= t (time of one period)

1
and t= P

Now test yourself:

Q. If the time of one period of an alternating
current supply is 0-02 second (or 0-0166666 second if
you live in the U.S.A.) what is the frequency?

A. The answer to this one is engraved on the front
of your electricity supply meter.

The alternating current supply to your home is
generated at the power station in a similar manner
to the mechanically rotating coil we have just
described. The alternating current passing from an
Amateur VHF transmitter to the aerial is generated

Practical Wireless, December 1977
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by a valve or transistor oscillator and amplifier. The
frequency may be 145MHz (145,000,000 cycles-per-
second) but the alternating current is still a sine
wave and it has the same properties as its lower
frequency compatriot.

+ L F
Peak Time or angle
amplitude of rotation
—
o g 5 J
o o0 1 270°| 360

Period

d
1 second

Frequency = 2 cycles per second
= 2 Hertz

Fig. 16 : 2Hz sine wave, showing peaks.

Self Inductance

When a conductor is carrying A.C., the magnetic
field produced by the current varies in both amplitude
and direction. This variation of the magnetic field
around the conductor induces, by self inductance, a
voltage (back e.m.f.) in the conductor and this pro-
duces a current which opposes the ‘main’ current
producing it (Lenz’s Law).

In a straight conductor, the self induced current
is smaller than if the conductor is wound into a coil
or solenoid. Here the magnetic field lines surrounding
each conductor also pass through adjacent conduc-
tors and induce currents in these which also oppose
the ‘main’ current. The effect is shown diagramatically
in Fig. 17. The self inductance of a coil depends on
a number of factors including the number of turns,
the diameter of the conductor, the permeability of
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the material in the core, and the volume and general
configuration of the coil. The unit of self inductance
or inductance is the Henry (H) and practical coils
or inductances may have values from a few micro-
henrys (pH) to several millihenrys (mH) for radio
frequency use and up to many tens of Henrys for
low frequency purposes.

¢

Induced Main
current current

Induced
current W51

Fig. 17

Mutual Inductance

) Mutual inductance is easier to visualise than self
inductance and is shown in diagram form in Fig. 18:

Mutually
induced current
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Suppose we pass. a current through coil A in the
direction shown. The resultant magnetic field lines
link it with B and induce a ~voltage and resultant
current in that coil. (Note that the current flowing in
coil B is opposite to that in A. See Memory Aid Fig. 7.)

If an alternating current is made to flow in A, then
for each change in current direction there will be a
change in magnetic field direction and a resultant
change in the induced voltage and current in B. In
other words, an alternating current in A produces an
alternating current in B. The circuits are electrically
isolated but magnetically linked or coupled by the
‘magnetic circuit’. You will no doubt recognise this
as the action of a transformer.

all of the primary field lines pass through the secon-
dary winding. The losses in the windings themselves
result from power being dissipated as heat due to
the ohmic resistance of the copper wire used. With
careful design, transformers can be made where these
losses are very small indeed, in fact a modern power
transformer can have an efficiency as high as 98%.

Transformer types

Transformers come in many shapes and sizes. The
construction may vary between two “hairpins” of
heavy gauge wire making a transformer that will
couple power out of a VHF or UHF transmitter, to

Pres e

1: Heavy duly L.F. choke. 2: Ferrite pot-core inductance. 3: Trans-
mitting H.F. choke. 4: H.F, choke. 5: VHF choke. 6: VHF trans-
mitter tank coil. 7 : Ferrite toroid inductance. 8 : VHF tuning inductance.

The Transformer

A Transformer consists of two (or more) coils or
‘windings’ magnetically coupled, so that an alternat-
ing current in one coil, the primary, produces an
alternating current in the other, the secondary.
The method of magnetically coupling the coils
depends largely on the frequency of the alternating
current with which it will be used.

Providing that the primary and secondary windings
have the same number of turns then the secondary
current will be almost equal to the primary current
and the secondary voltage almost equal to the primary
voltage. It will not be exactly equal because of losses
in the magnetic circuit and in the resistance of the
windings. The losses in the magnetic circuit are
mainly due to a loss of induced current because not
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the heavy, laminated iron cored, version found in the
mains transformer. The primary and secondary wind-
ings need not be physically placed side by side. Often
they are wound one on top of the other, or adjacent,
end to end. The windings may also share a common
core material, such as in the mains transformer. This
serves to concentrate the linking magnetic field,
improving the efficiency of the magnetic circuit. The
windings may also form part of a tuned circuit, as
in the case of the LF. transformer, which we will be
dealing with later.

Basic rules

There are some basic rules that apply to trans-
formers, particularly low frequency and power types,
which define the relationships between primary and
secondary current, primary and secondary voltage
and the numbers of turns in the primary and secon-
dary windings. These are best summarised in some
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simple equations, but let us first define the quantities
involved.

Primary current=1Ip

Secondary current =1s

Primary voltage=Vp

Secondary voltage=Vs

No. of primary turns=Np

No. of secondary turns=Ns
In these equations we will ignore the losses which
occur since they are relatively small, so that:

V secondary _ No. of secondary turns

Vprimary  No. of primary turns

S
Vp Np

also:
Io_ Vs
Is Vp

We may combine these two equations, as follcws:

Ip _Ns_ Vs
Is Np Vp

Using these equations it is possible, if we know
some of the quantities involved i.e. current, voltage,
no. of turns, to calculate the others without too much
trouble. :

Example 1

A mains transformer has a 250 volt primary
~winding and a secondary winding that provides 15
volts for use in a low voltage supply unit. How much
current can be drawn from the secondary if the
primary currentis 0-5 amps?
The part of the equation we require is:

Ip _ Vs,
Is Vp
putting in the values that we know:
0:5_ 15
Is 250
Rearranging we get:
Is = 03 == §-33 amps (say 8 amps)
0-06

So we have found that we may draw 8 amps from
the secondary winding, at 15 volts.

Example 2

A mains transformer has the following windings:
Primary 240 volts
Secondary (a) 1000 volts
Secondary (b) 12 volts
The primary winding consists of 1,440 turns of wire.
Assuming there are no losses, calculate the turns
required for the secondary windings (a) and (b).

- V.
Ns = E therefore Ns = Np X X5
Np Vp Vp
10
Ns(a) = 1440 x —0—0: 6000 turns
240

12
Ns(b) = 1440 x —o = 72 turns

Practical Wireless, December 1977

CONSTRUCTION

Inductances and Chokes

In a practical circuit the actual value of the
Inductance and its construction is governed largely by
the frequency and the characteristics of the circuit
in which it is to be used. A selection of inductors and
chokes is shown in the photograph. - ‘

Low frequency laminated iron-cored chokes are
used for filtering purposes in D.C. power supplies. The
winding is carried on a bobbin, through which the core
is asembled. In audio frequency circuits, chokes may
also be wound and enclosed in a ferrous material
‘pot-core’. '

Intermediate and low radio frequency coils are
usually layer wound on a former or tube, sometimes
in several sections to reduce self capacitance. Tuning
coils are wound on a former inside which is a
threaded core of iron dust material which can be

Primary

Secondary

Primal
Electrostatic &
screen

I Secondary

N
Bobbin former

%
i

|

impregnated
il paper insulation

Fig. 20 : Mains transformer-physical construction.

screwed in and out to adjust the inductance to the
exact value required. Coils for HF and VHF are
usually made of thicker wire wound on low-loss
formers or self supporting with an air ‘core’. At UHF
inductors may be in the form of strips or lines of
flat strip or rod and bear little physical resemblance
to a conventional coil.
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Transformers

The mains transformer has windings designed to
suit the expected operating conditions. If the trans-
former has to provide a high value of current (as
in our Example No. 1) then the windings are of heavy
gauge (diameter) wire, appropriate to the cturrent,
so that the overall resistance of the winding is small
and the power lost, also small. The mains trans-
former often has an electrostatic screen between the
primary and secondary windings. This is connected
to ‘earth’ and prevents any capacitive leakage or
other effects from affecting the secondary windings.
The windings themselves consist of enamel covered
copper wire wound on a bobbin with layers of insulat-
ing material between each winding. The core is made
up of thin laminations of special iron to reduce. ‘eddy
current’ losses. Eddy currents are produced in the
core by induction (remember that iron is also a
conductor) and the laminations provide many breaks
in the electrical continuity of the core material thus
preventing the flow of eddy currents while leaving
its magnetic properties largely unaffected.

Transformers for audio frequencies are similar in
construction to power transformers but the core
material is specially made to operate over a wide
frequency range and to cause negligible distortion.

LF. (Intermediate Frequency) transformers usually
consist of two windings which are each tuned to the
operating frequency by associated capacitors and

adjustable tuning iron dust cores. The magnetic

coupling between the windings is critical and is set
in manufacture to provide the desired selectivity
characteristic.

R.F. (Radio Frequency) transformers vary widely
in design and construction and may be wound on a
former with or without an adjustable core. R.F. trans-
formers for use over a wide range of frequencies are
sometimes wound on a ferrite ring. The secondary
winding may be separate from or interwound with
the primary. : ®

574

Fig. 21: Mains ftransformer (18V rectifier trans.). 2: Transistor
driver transformer. 3: LF. transformer. 4: Miniature LF. transformer.
5: R.F. transformer coil. 6: Broadband R.F. transformer.
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The Sinclair PDM35.
A personal digital multimeter for only £29.95

Now everyone can affordto
own a digital multimeter

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

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

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

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

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

What you get with a PDM35
31/ digit resolution.

Sharp, bright, easily read LED
display, reading to =1.999.
Automatic polarity selection.
Resolution of 1 mV and 01nA
(0.0001L A).

Direct reading of semiconductor

forward voltages at 5 different currents.

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

Practical Wireless, December 1977

Operation from replaceable battery
or AC adaptor.

Industry standard 10 M (2 input
impedance.

Compare it with an
analogue meter!

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

The PDM35 will resolve 1mV
against around 10 mV for a
comparable analogue meter - and
resolution on current is over 1000
times greater.

The PDM35% DC input
impedance of 10 M (11s 50 times
higher than a 20 k()/volt analogue
meter on the 10 V range.

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

0
Technical sPeclflcahon s YAl
DC Volts (4 ranges)
Range: 1 mV to 1000 V.
Accuracy of reading 1.0% * 1 count.
Note: 10 M (1input impedance.
AC Volts (40 Hz-5 kHz)
Range: 1V to 500 V.
Accuracy of reading: 1.0% = 2 counts.
DC Current (6 ranges)
Range: 1 nA to 200 mA.
Accuracy of reading: 1.0% £ 1 count.
Note: Max. resolution 0.1 nA.

Resistance (5 ranges)

Range: 11 t0 20 M(1.

Accuracy of reading: 1.5% = 1 count.
Also provides 5 junction-test ranges.
Dimensions: 6inx 3inx 12 in.
Weight: 62 0z.

Power supply: 9 V battery or
Sinclair AC adaptor.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adaptor for 240V

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

The Sinclair credentials

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

Tried, tested, ready to go!

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

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

To: Sinclair Radionics Ltd, London Road, St Ives, Huntingdon, Cambs., PE17 4H]J. —l
I Please sendme— (qty) PDM35(s)
@ £33.00 (inc £2.40 VAT and 65p P&P) Name
each: L
(qty) De-luxe padded Address

carrying case(s) @ £3.00 (inc VAT

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

(inc VAT and P&P) each:...covcnunennes L
Ienclose cheque/PO made payable
to Sinclair Radionics Ltd for

= and P&P) each:..........
(indicate total amount): L

Tunderstand that if ] am not completely
satisfied with my PDM35,1 may return it
|_within ten days fora full cash refund.
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TThLs by TEXAS 74L's CMOS OP. AMPS. NE531V  140p | MEMORY 1.Cs MPSAS56 40p ?N2907IA 25p { DIODES | 0A202  10p
7400 14p 7497 290p | 74LS00  30p | 4000 20p CA3130 108p 709 40p { 1702A EPROM £16 | MPSU05 72p | 2N2926RB 8p | BY127 12p | IN914 4p
7401 14p | 74100 140p | 74LS02  30p § 2001 20p | CA3140 103p 150p | 2102-2 RAM 216p | MPSUO6 78p 2N23260611p QA47 9p | IN916 p
7402 16p | 74104 75p | 74LS04  30p | 4006 gs5p | CA3160 120p RL1] 25p [ 2107 RAM 864p | MPSUS5 80p | 2N3053 225 § OAST 15p | IN40O1/2  6p
7403  16p | 74105 75p | 74LS08  30p | 4007 20p | LM30TA  40p 747 75p | 21122  RAM 470p | MPSUs6 98p | 2N3054  65p | OA85  15p | IN4003/4 Tp
7404  24p | 74107 36p | 74LS10  32p {4008 1155 | LM31BN 175p 748 40p [ 8080A  C.P.U. £10 | OC28  90p |2N3055  65p | OAS0 9p | IN4OOS]7  8p
7405  25p | 74109 60p | 74LS13  55p | 4009 50p | LM324N_130p 776 216p | AY6-1013 UART 725p | OC35/6 90p [2N3442 151p | OAQY 9p | IN4148  4p
7406  40p | 74110 60p | 74LS20  32p | 4090 0p | MC1458P 75p 3900 70p | RO3-2513 ROM 850p | OCT1 32p | ON3643  54p [ OADS 9p | IN5401/3 15p
7407  40p | 74111 75p | 740S22  34p | 4011 20p R20088 225p | 2N3644  54p ] OA200  9p ' IN5404/7 20p
7408 22p | 74116 216p | 74LS27  45p | 4012 20p | LINEARLC.3 EOWZEROFILE.DIL RO010B 225D | 2N3708/3 18D | G R IDGE RECTIFIERS
7409 22p | 74118 160p | 74530 30p | 4013 55p | AY-1-0212 650p | ME540L 228p SOCKETS BY TEXAS TIP28A 50p | 2N2704/5 14p S0V 2 ‘A
7410 18p | 74119 225p | 74LS47 150p | 4014 115p | AY-1-1313 775p | NE555 36p {8 PIn 12p ; 22 pin  36p | TIP29C  62p | 2N3706/7 14p NN 2,5,11 A45%0V ggn
7411 26p | 74120 130p | 74L.S55  45p | 4015 90p | AY-1-5050 250p | NE5 o7p | 14 pin 13p | 24 pin 40p | TIP30A 60p|2N3708/9 14p A 180¥’ HP gAIOOV ‘BD
7412 25p | 74121  32p | 74LS73  60p { 4016 50p | AY-3-8500 775p | NE561B 450p 16 pin 14p | 28 pin 48p | TIP30C  72p | 2N3773 320p BA Ca “n oAvey ‘Oop
113 40p | 74122 92p 74LS74 60D (4017  100p [ AY-5-1315 750p | NES62B  450p ['8Pin  30p 40pln  6op | TIPSTA  S6p|2N3E1S 27| 2A SOV d0p ) D400V 120n
7414 85p (74123 7T5p|74LS75  Tsplapte  110p | Av-5-1317A Eses  140p TIESIS 18py|j2N320  430n B | 25A 400V 432p
7416 40p | 74125 70p | 74LS83  120p | 4019 52p 50p | NES66 op | TRANSISTORS TIP32A  63p | 2N3823  70p gﬁ 200V 70p | 25A 400V 432p
7417  40p | 74126  65p | 74LS85 14dp | 4020 120p | CA3028A m,, NE5E7 0op { AC125/6 20p | BF1S4  13p | TIP32C  85p|2N3866 ~ 97p3A ?gg\\; ggp }’x%%v o
7420  18p | 74128 €2p | 74LS85  65p|4031  115p | CA30a 85p | RC41SIN  432p | AC127/8 20p | BF135  {ip | TIP33A 97p 1 2N3%03/4 22p B 2
7421 43p | 74132 81p |74LSg90  80p ] 4022 100p | CA3048  250p | SG3402N  275p | AC176 20p BF196  17p | TIP33C 120p | 2N3905/6 22p TRIACS Plastic
7422 28p | 74136  8p | 74L 80p | 4023 22p | CAz0s 75p | SN72710N 54p | AC187/8 20p | BF197  19p | TIP34A 124p(2N4038  19p
7423  36p | 74141 85p | 74L. 55p | 4024 80p| CA3065  200p | SN76993N 275p | AD149  60p | BF200  40p | TIP34C 160p | 2N4060  19p | 3A 400V  85p | 15A 400V 200p
7425  33p | 74142 300p § 74LS112 120p | 4025 22p | CA3080E  97p | SN26008 0p | AD161  45p | BF244B  34p | TIP35A 243p 2::}22’3/5 gp 6A 400V 107p { 15A 500V Zg-’m
7426  43p | 74145 950 | 74L.S125 110p | 4026 170p | CA3089E  250p | SN76013N 175 | AD16Z  48p | BF255B  60p | TIP35C 200p 5/6 22} g 500V 120p | 40430 TOG“
7427 40p | 74147 205p | 74LS138 140p | 4027 65p | CA3090AQ 425,, SN76013ND160p AF114/5 22p | BF257 34p | TIP36A 297p | 2N4401/3 34p 10A 400V 140p 130p
7428  40p | 74148 160p | 74LS139 150p { 4028 98p | ICL8038CC 400p | SN76 280p | AF116/7 22p | BF258  39p | TIP36C 380p | 2N4427  87p 40660 T0220
7430  18p | 74150 130p }74LS151 110p|4020  120p] LM33aN  175p SN76023N 175p [ AF127 40p | BF259  48p | TIP41A 70p | 2N4871  60p | 10A 500V 160p f30p
7432 37p | 74151  81p | 74L.S153 200p f 4030 55p | LM337N  200p | SN76023ND 160p | AF139  40p | BF337  32p | TIP41C  84p | 2N5179  75p
7433 43p | 74153 81p]74LS157 130p | 4033  250p | LMB8ON  112p | SP8s15  7iop | AF238 ~ 48p | BFR3S  34p | TipspA  76p | 2N5245 SCR-THYRISTORS
7437 3Tp | 74154 160p | 74L.8158 150p | 4034 240p| LM381IN  180p { TCA940  200p | BC107/B 10p | BFR40/1 34p | TIP42C  96p | 2N5296  58p | BT106 Stud 150p
7438 37p | 74155 97p { 74LS160 180p | 4035 130p | LM383N  160p | TAAG61A 150p 108/B 10p | BER79  34p | TIp2955 76p | 2N5401  62p | C106D Plastic 0p
7440  18p | 74156 97p | 74LS161 180p ! 4040 120p | M252AA  850p | TBA120 97p | BC109  10p | BFR8O/1 34p | TIp3055 60p | 2N5457/8 40p.] MCR101 92 30p
7441 - 85p | 74157 97p | 74L.S162 180p | 4042 90p | MC1310P  190p | TBAG418 300p | BC10SC 11p | BFR82  37p | TiSa3 d4op | 2N5459 40D | 2N44ds Plagtic  200p
7442 T5p | 74159 250p | 7415163 180p 4043  100p | MC1351P 110p | TBAG51  228p | BC147 9 | BEW10 900 | ongog/7 25 | 2N5485  45p ]| 2N5060/2 92 49p
7443  120p | 74160 100p [ 74L.5164 120p | 4044 100p { MC1485L. 490 BA8 112p|BC148 8D | BFX28  30p | oNgos  43p | 2N6107  70p | 2N5064 45p
7444 120p | 74161 900p | 74LS165 225p 14046  140p | MC1495L 112p | TBAS10  125p | BCIST  11p | BFX30  34p | oN70/8  22p | 2N6027  60p
7445 108p | 74162 100p | 74LS173 230p [ 4047 100p | MC3340P 180p | TBAB20  100p | BC198/9 13p | BFX84/S 30m | 5ng1a  43p | 2N6247 OPTO.ELECTRONICS
7446 108P | 74163 100p { 74LS174 160p | 4040 55p| MC3360P 160D | TAAG21A 310p | BCI69C  15p | BEXBE/7 30p | 5Ng3p  qap [2N6254 1400 | ocp 71 130p | ORP 61 Sop
7447  75p | 74164 . 120p | 74L.8175 160p § 4050 57p | MC3401 70p | TDA20: 60p | BC172 11p | BEYS0  22p | oN1131/2 25p [2N6292  70p [ ORP 12  75p | 2NSTIT 48p
7448 85p | 74165 450p f 74LS181 375p | 4051 110p | MFC4000B 120p | ZN414 140p | BC177  20p | BEYS1 22D | 5Ngso4)5 75p | 3N128  85p | ORP 60 90p | TIL116 80
7450  18p | 74166 160p | 74LS190 250p | 4054 120p BC178  17p | BFYS2  22p | 5N9306/7 75p [3N140  S7p P P
7451 18p | 74167 320p | 74L5191 200p {4055  $40p | VOLTAGE REGULATORS — Fixed |BC179 = 20p | BFY90  80p | o\ jo0'" o0 13N141  g0p | LEDS
7453 18p | 74170 260D 4058 135914 {ye To220 | 1A —ve Topzo | BS1823 120 BRY3D ~d8p | GUiTiY 230 |3N187 200 | TIL200 Red 14p[02"Red  16p
7454 13p | 14172 750p) 4C 4050 130D | "5y 7305 115p | 5v 7905 160p | BG184  14p | BSX19/20 20m | SNIIML 220\ ooey  “ghl TiLa11 Green | |02”Groen 200
160 18p | 14173 1%0p|74Coo  25p[4086 85| gv 7g08 115p | 13v 731> leop |BS187 320 MUESer 70p | DUIWE P Locn 36p 02" Amber,
e o mlr mRlED ) o an |y oAb iz e M e B el aminae ERCTT,
7478 a6p | 74176 130p |74C08  27b |40es  a1p|12v 7812 118p 24V 7924 1800 BCots  16p | MJ2501 250p | 2N221BA 25p | 40411 3250 | DISPLAYS | DRIVERS
7474  37p | 74177 120p|74C10  21p | 4070 5p |15V 7815 115p | 950 5p | BC4S1 40D | MJ29S5 130p | 2N2219 22 | 40504 s0p 3015F 260 [75491 34p
7475 43p | 74180 120p | 74C14  90p | 4071 27p [18v 7818 115p sum{":‘; m"’ P1BC478  32p | MJE2955 130p | 2N22 22p | 40595 97p | FND500/507 | 75402  96p
7476 37p | 74181 324p | 74C42  110p | 4072 20 loay 7824 415 Yozz0 [ BEYT0  20m | Md3001 250p | 2N2369  15p ) 40635  60p 130p | 9368  200p
7480  54p | 74182 150p | 74C48  230p { 4073 30p i BCY71  24p ! MJE3055 90p | 2N24 32p140636  140p [ pL704  160p | 9370 200p
7481 108p | 74184 250p |74C73  75p |4076 1708 | . . — | BD124  140p | MPF102/3 45p | 2N2646  52p |40673  58p | DL707R/G 9374 200p
7482 90p | 74185 190p (74C74  70p | 4081 21p {9.1A +ve T092 | 0-1A —ve T092 | gD131/2 €5p | MPF104/5 40p | 2N2904/A 22p | 40841 85p 166p
7483  99p | 74136 990p | 74CB5  200p | 4082 24p | SV 78L05 70p | 5V 79105 BOP |BD135/6 S54p | MPSAOG 37p | 2N2905/A 22p |40872  85p | DLT4TR/G
7484 108p | 74190 120p [74C86  65p | 4003 94p [ 6,25V 78L62 T0p BD139  56p | MPSA12 62p ' 2N2906/A 22p ' 40872 90p 250p
7485 120p | 74191 120p [74C90  90p {40gs  120p |12V 78L12 70n |12V 78L12 80pigpiap 60 . -

7485 36p | 74192 100p [74C33  90p 14502  180p |15V 78L1S 70p 115V 78LI5 30p|ppysg B e I Pt e e Vet

7489  340p | 74193 100p | 74C107 125p 14503  Sop ] F115 VAT INCLUSIVE PRICES. Add 25p PAP—no, other extras

7490  36p | 74194 160p | 74C151  260p { 14507 55p |LM309K  150p j LM320-12  160p | BF167 i | ; " g

7491 90p | 74195 110p[74C157 250p | 14508  300p | LM323K  700p | TBAG25B 120p | BF170 3 [ :

7492 58p | 74196 100p | 74C160 155p | 14510  130p | LM32TN  275p ' 7805K 150p § BF173 - ORDER : - . I E

7493 36p | 74197 130p | 74C161 155p |14511  160p BF178 ONLY

;:g; _s,op 74158 2300 ;zgﬂsz ;ggp 1451g }ggp _\,12/3\RIASLE ‘LMSH To220 g;}gg“ ' RS >y i :
'Sp | 7419! [ 163 P | 1451 ] P | 01 . Tix 92

7498 Sop | 74221 175D |74C164 140p {14525  130p | 1BMGTZC 143p | TL430 T092T0p | BF184/S 54 Sandhurst Road, London NWS,, Tel'i01:204.4333 2500

A MERRY XMAS

TO ALL OUR CUSTOMERS
PLUS A XMAS PRESENT FROM US
IN THE FORM OF A

10% DISCOUNT

ON ALL ORDERS RECEIVED
FROM 1st to 31st DECEMBER

For items in our current
ads and lists only

THIS OFFER IS FOR 1 MONTH ONLY

Slider Switches, 2 pole make and break {or can
be used as 1 pole change-over by linking the two
centre pins), 4 for 50p.

A NEW RANGE OF QUALITY BOXES &
INSTRUMENT CASES.

Aluminium Boxes with Lids.

Vinyl Coated Instrument Cases
Light Blue tops and White lower sections. Very

MAINS TRANSFORMERS. Type 60/2, Mains

MAINS TRANSFORMERS. Type 15/300 240V
input, 15V at 300mA output, £1-50 each.

MAINS TRANSFORMERS. Type 45/100, 240, 220,
110, 20, OV Input, 45V at 100mA output, £1-50
sach.

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

Dept P.W S TON ROAD, LITTLEPORT CAMBS., CBS 1OE

Telephone ELY (0353) 860185 (2 hnes) Tuesday to Saturday

MAGNETIC DEVICES PROGRAMMERS. Con-
tain § fully adjustable cams and 9 change over
micro-switches (rated approx. 1A at 240VAC)
Needs slow-motion motor to drive (not sup-
plied). Ideal for disco lights, sequence switch-
ing, etc. ex equipment £1-50 each

VIDICON SCAN COILS (Transistor typs, but no
data) complete with vidicon base £6:50 each.
Brand New.

FULL  RANGE OF BERNARDS/BABANI
EILSETCTRONICS BOOKS N STOCK. S.AE. FOR

PLEASE ADD 8% VAT

PLASTIC PROJECT BOXES with screw on lids
(in black ABS) with brass inserts.

Typs NB1 approx 3in. x 2}in. x 1}in. 40p each.
Type NB2 approx. 33in. x 2#in. x 1}in. 50p each.
Type NB3 approx. 4}in. x 3in. x t}in. 60p sach.

MULLARD 85A2 85V STABILISER VALVES
{Brand New) 70p each or 2 for £1-20.

TOS3 translstor insulatar sets. 10 for 50p

PERSPEX TUNER PANELS (for FM Band 2
tunersy marked 88-108MHz and Channeis 0~-70,
clear numbers, rest blacked out, smart modern
appearance, size approx. 84in x 1iin., 2 for

NEW FOR THE VHF CONSTRUCTOR. A range of

35p,

tuned cwcults on formsrs with slugs and ing
cans. quoted are , and range
can be greatly extsnded by usmg varying capacnors n
parallel.

Type S (}in. square, dumpy type).

Type SA 20 to 30MHz (when 33pf fitted in paraliei).
Type SB 35 to 50MHz (with link winding).

Type SC 70 to 100MHz (with link winding).

variable fitted in paraliel.
All the sbove coils available in packs of five only (same

PLUGS AND SOCKETS

N-Type Piugs 50 ohm, 80p each, 3 for £1-50.
PL259 Plugs (F’TFE). brand new, packed with
reducers, 85p each s
$0239 Sockets (PTFE), brand new {4-hole fixing
type). 50p each

S140D 40W 240V £4:20.
S$1250K 25W 240V + bits etc., KIT £4-90.

PNP audio lype TO5 Transistors, 12 for 25p.
BF152 (UHF amp/mixer), 3 for 50p.

BA121 Varicap Diodes, 4 for 50p.

741CG op amps by RCA, 4 for £1

RED LEDs (Min. type) 5 for 70p.

SPARE TIPS
Type CC single fiat, Type K double flat fine tip,
&l

UNESS OTHERWISE STATED

WELLER SOLDERING IRONS

EXPERT, Bulit-in-spotlight illuminates work.
Pistol grlp with fingertip trigger. High efficiency
copper soldering tt

EXPERT SOLDER gUN 8100D £9-95.

EXPERT SOLDER GUN KIT (spare bits, case,
etc.) £12.90.

Spare bits 35p pair.

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST.

MIXED COMPONENT PACKS, conaining
resistors, capacitors, pots, etc. All: new.
Hundreds of items. £2 per pack, while stoCks
last.

ALU-SOL ALUMINIUM SOLDER (made by
Multicore). Solders aluminium to itseit or
copper, brass, stesl, nickel or tinplate, 16 s.w.g.
with multicore Hux, with Instructions, Approx. 1
metre coil 40p pack. Large reel £2.75.

VARICAP TUNERS Mullard type ELC1043/05,
Brand New, £4-40 + 12§% V.

AB10 5p x4 x 1} B0p  Type SD 135 to 175MHz {with link winding) SOLDER SUCKERS (Plunger type). Standard BARGAIN PACK OF LOW VOLTAGE
AB13 6 x4 x2 80p Type M (Mln. §in. square types). Model, £5. Skirted Model £5- M.ygpare Nozzies ELECTROLYTIC CAPACITORS. Up 0(0 50V
AB14 7 x5 x24 £1-00  Type MA 190 28MHz (when 33pF fitted in paraliet). 80p sach. working. Ssatronic Manufactura Approx. 100.
AB15 8 x6 x3 £1.30 Type MB 22 to 32MHz (when 33pF filted in paraliel). £1-50 per pack + 12§% VAT.

AB16 10 x7 x3 £1-50 Type MC 25 to 35MHz (when 33pF fitted in parallel). NEW MARKSMAN RANGE OF SOLDERING

AB17 10 x44x3 £1-30 Type MD 38 to 50MHz {when 33pF fitted in paraliel). 1RONS, OSMOR REED RELAY COILS (for reed relays up
AB25 6 x4 x3 £1-00  Type ME 45'to 80MHz (when 33pF fitted in parallel). . . 10 §in dia., not supplied) 12V, 500 ohm coll, 2 for

Type-MF 100 to 200MHz {without sfug) when 0 to 30pF $1250 25W 240V £3-80. ' ' '

50p.

We now stock Splralux Tools for the electronic

smart fiinish.

WE1 5x2} %2} 60 type) at 50p per pack of 5. BENCHEETAND) it a / i?th:.mast Screwdrivers, Nut spagners. BA and
. Wi Spl’lng an sponge for 3 v

wgg g :? x 13 R g;g SEMICONDUCTORS Marksrgan Irons £3.38 pongs etric sizes, pop rivet guns, stc. S.A.E. for list.
) n Spare bits MT9 (for 15W) 50p, MTS (for 25W) 45p, Dubiller Electrolytics, 50uF, 450V, 2 for 50p,

wes, W gi X §* 3 BSx0 ((,‘{";;ﬂj:n;"‘j'%fs?' sop. MT10 (for 40W) 50p. P Dubilior Electraiytics, 100F, 275, 2 for Sop.

WB6 11 % 74 x 34 £2.25 PBC108 (plastic B'C1OB) P fgr 50p. ALL PRICES + 8% VAT Plessey Electrolytics, 470uF. 63V, 3 for 50p.

Wb 1260 %50 £2.50  BEYeY Trareistors. 4 for 60p. TCP2 TEMPERATURE CONTROLLED {AON. TCC Electrolytice, 1000uF, 30V, 3 for §0p.

WB853 8 x 5§ x 3} £2:00  BCY72 Transistors, 4 for 50p Eequ‘%e.rature controlled iron and PSU. £30 + VAT  Dubilier Electrolytics, 5000uF, 35V, S0p ::g:.

Dubilier Eiectrolytics, 5000uf, 50V, 60p
ITT Elactroiytics, 6300u:F, 25V, high grade, screw
terminals, with mounting clips, 50p each.

Size 5 Savbit 18 s.w.g.
32p + VAT (3p).

Size C1SAV1B Savbit 18 s.w.g., 56p + VAT (4p).
1 Kg. (1-1Ib) 60 x 40, 20 s.w.g. on plastic ree!
£3 + VAT (24p).

in alloy dispenser,

mput 200-210-220-230-240-250V" a.c., output 0-20-  2N3819 Fet., 3 for 60p,

60V at 24, in Metal and Plastic case. approx. G140 NoN SILIGON, 4 for 0p. Hee k. S‘g"},ggﬁ,'ﬁ,ﬂgfg“ + VAT (8p)- PLEASE ~ADD 12§% VAT 7O ALL
7* x 4; x 4, fuily fused (ideal for PSU) £3-00  BC158 PNP SILICON, 4 for 50p. CAPACITORS.
sach BAY31 Signal Diodes, 10 for 35p. MULTICORE SOLDER TV PLUGS AND SOCKETS

TV Plugs (metal type), 4 for 5ap,
TV Sockets (metal type), 4 for 50p,
TV Line Connectors (back-to-back sockets), 4 for

S0p.
Piease add 121% VAT,

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING. (UK ONLY).. SAE ‘with ALL ENQUIRIES

vPIease PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK" DESPATCHED BY .RETURN. CALLERS WELCOME: BY- APPOINTMENT ONLY.
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Most modern FM tuners either employ, or make
provision for, a centre zero meter to indicate when
accurate tuning has been achieved. However, a suit-
able meter can be expensive and requires hole-cutting
and drilling of chassis to fit. These thoughts prompted
the author to design and build a completely solid state
equivalent which will cost the constructor less than
£1, assuming that all the components are bought new.

+9-18V
R
/)'u-:m
R2 .
BHESANA . >7 8
741 VR1
M2 O——_—?-/ /1 >
VY.
! Lep2
ov
[TMc34a]

Fig. 1: Circuit of the tuning indicator.

Circuit Outline
By using a 741 op amp in the differential mode

and driving a pair of LED from the output a very
simple circuit can be realised employing only 6 basic
components. The circuit diagram is shown in Fig. 1.
Here the dc voltage across the meter output terminals
is applied to the inverting and non-inverting inputs of
the op-amp, pins 2 and 3 respectively.

Since very few components are employed the cir-

cuit can be constructed on a small piece of Veroboard
and supported by the LED mounting clips. A suitable
layout is shown in Fig. 2. The prototypes which have
so far been constructed have been tried on a number
of tuners which already possessed a tuning meter and
the circuit described has been found to be virtually
as accurate.
With the circuit wired into the tuner a check is made
that both LED are illuminated. A point off-station is
tuned so that only inter-station noise is being
received, and VRl adjusted until both LED are
equally illuminated.

% components

Practical Wireless, December 1977

Iy LED1&2

M1 —a -

M2<-——_.

Fig. 2: Physical layout.

A station is tuned in, and as tuning proceeds the
LED will vary in brightness, the correct tuning posi-
tion being the point where they are both equally
illuminated. o

ST7

www americanradiohistorv com


www.americanradiohistory.com

e e B
o ;&:@:@-c&g@ b
SRS SR s b g
& *ﬁ‘g&#w%a&-wm P e
TR R R

/

The Chroma-Chime is an electronic door chime which
provides a selection of 24 different tunes. Readers may
already have seen advertisements for the complete unit,
which has also been featured on TV.

The heart of the design is a microprocessor chip, pro-
duced for Chromatronics by Texas Instruments, and
containing alt the necessary software (programs) to gener-
ate the various tunes. Now, the electronics enthusiast can
buy a kit from which he can make up his own chime unit,
and probably his first microprocessor-based project, to
boot.

Besides the microprocessor itself, the circuit uses five
transistors, four diodes and handful of resistors and
capacitors, all mounted on a single printed circuit board.
The loudspeaker and batteries (two PP3 etc.) are the
only off-board components.

Provision is made for the connection of two circuits to
external bell-pushes (Front and Back doors ?). Closing one
of the pushes will cause the unit to play whatever tune has
been selected on the two internal switches. Closing the
other push wiil play one tune which is pre-selected by the
manufacturer.

Apart from the Tune Selector switches, the other con-
trols are three preset potentiometers which are used to set
the Volume, Speed (Tempo) and Tone (Sustain) of the tune.

Assembly

The kit is supplied complete down to the last screw—
even a coil of p.c. solder is included. In the sample kit
supplied . for review, the loudspeaker had been slightly
damaged in transit, but we are assured by Chromatronics

- 578

that this item is normally packed in a protective bag, so the
problem should not arise again.

Building up the kit is very straightforward, following the
instructions given in the comprehensive assembly manual.
The time required is quoted as about three hours, but the
experienced constructor should be able to manage it in not
much over half that time.

The microprocessor is an MOS device which is, of
course, susceptible to damage from static electricity. For
added safety in assembly, Soldercon sockets are provided
for mounting this component. A variety of different tran-
sistor types may be included, according to availability.
Included in the assembly manual is a table covering every
possible type and its leadout configuration. Except, that is,
the ones supplied with the review kit! The transistor
manufacturer had supplied devices marked with a standard
type number but having a non-standard pattern of leadouts.
You will not be surprised to learn that the unit did not work
when first switched on. Again, Chromatronics assure us
they now have this problem under control.

After sorting out the transistor problems, the unit worked
well, providing its allotted selection of tunes. The volume is
possibly a bit low for some houses, particularly when TV
viewing or Hi Fi listening is in progress. However, terminals
are provided for connecting an extension loudspeaker, and
a purpose-designed unit will be avaitable shortly.

The kit costs £18 including VAT and postage and
packing. [t is available from Chromatronics, River Way,
Harlow, Essex.
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WITH ANTEX
SOLDERING
IRONS...

With: the new Antex soldering stand
-you have the assurance that with the iron

“\3‘: ucked neatly into the strong angled
‘(\\5 \3“ ‘spring coil:you have maximum safety
A when preparing or waiting for the iron to -
Sp&—‘: heat. Moulded into this stand is provision

for six alternative bits,; and two small
sponges for cleaning bits.

his sturdy plastic stand is a useful
addition to any household or workshop.
The SK3 and SK4 kits comprise of a full
instruction card mounted with either the
CX miniature soldering iron or the larger
X25 general purpose iron. Included in
both of these kits is the safety stand.

All the range of Antex soldering irons
are made on the principie of putting the
heating element inside a shaft, then the

~desired bit is eased over the shaft giving
maximum heat transference, this is why
so often a small Antex iron can do the job
of a larger conventionat iron. The
precision made slide on bits are slit to
make them easily interchangeable.

s & chromiium

feid Steelispring and.is
iitable for:afl ourmodels. .
od at'£1.40.excl: of VAT

Our comprehensive range is sure to meet your need.

Model CX-17vats | |, Model X25-25 s | | Model SK3 KIT Mode! SK4 KIT Model SK1 KIT
e Contains H his kit contains a
. . a miniature A general pur- S \Withifhe 15 watt miniature
i i pose iron aiso e model LY
iron with the with a ceramic modsl CX X25 soldering iron, com-
. lete with 2 spare
;‘:‘e“?e"‘ I EEY and steel shaft soldering general bits, a ool of solder, a neat
irst in & ceramic to give you iron and the purpose sink and a booklet, “How to
shaft, then in stain- toughness stand S.T.3. iron and solder.” Price £5.30 excl. of VAT.
less steel. Virtually combined with Priced at the ST3 :
leak-free. Only near-perfect £4.80 excl. stand and Model MLX KIT
<7 Fitted insulation. Fitted of VATt itsBEAB. ing iron in thi
/2" long. Fif < ki The soldering iron in this
1 with a %" bi with %" bit and pakesian safety i
1 with a %" bit 1 excellent {abel. thi kit can be operated from
o priced at £3.40 abel, this any ordinary car battery.
2 £3.40 excl. of VAT. excl. of VAT. present for kitis a Itis fitted with 15 feet
Range of 5 other Range of 4 other the radio must for fiexibie cabie and battery clips. Packed in a
bits available from bits available. amateur every strong plastic envelope it can be left in a car, a
1" down 10 Yed”. | B.EAB..APPROVED modelmaker toolkit in boat or a caravan, ready for soldering in the
e o or hobbyist. the home. field. Price £3.95 excl. of VAT.

Stocked by most of the well-known wholesalers and
many retailers. Or direct from us if you are desperate.

QN0

MAYFLOV\{ER HOUSE, PLYMOUTH, DEVON PL1 1BR
Practical Wireless, December 1977 579

gy 8 ¥ ¥ ¥ 3 N ¥ ¥ N N R _§ B __J§ __§ ]
I Please send the following ................ | enclose cheque/P.O./Giro No 258 1000

I .......................................... NAME .ot irnir i i iineanraeanens I

ANTEX LTD. FREEPOST, PLYMOUTH PL1 1BR TEL. 0752 67377 P.W.12,77
MAYFLOWER HOUSE, PLYMOUTH, DEVON PL1 1BR
¥y F _F 3 B 8 B _N B B _BR__B B _B__JR__H}_J
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WIRELESS TIME

approx. % full size digits shown hers
Nationai’s MA1012 LED digital clock module is a complete clock &
alarm unit, operating from 50 or 60 Hz mains, and offering all the

features you would expect: Hours-minutes display in bright 0.5 leds
with optional seconds, sleep and snooze alarms, fast and slow setting,

AM/PM indicator, switched alarm outputs - but best of all ng RFI.
Thus the MA1012 is suitable for use in any radio/tuner appllcatlons,
and requires just 1.75 x 3.75 x 0.7” total. (Ex. transformer).

£9.45 per module, isolating mains transformer £1.50 each. (*8% vat)

Two modules, and two transformers for £20.00 (+8% vat)

In the latest Ambit catalogue: more TOKO coils, chokes,
filters etc., data on the short wave coil sets, a revised price
list, micro-microphone inserts, special offer lines etc.

DETECKNOWLEDGEY

Metal locator principles and practise, including some of the facts and

information manufacturers of £100+ detectors would rather you
didn't know. £1.00 each.

The Bionic Ferret 4000 - a VCO metal locator based on the PW
seekit, including all parts, plasticwork, ready wound coil ete. Inc.
free copy of detecknowledgey. £34.26 in pp and VAT at 8%.
Special announcement. The Bionic Radiometer metal locator is at last to be
released. A full VLF discriminator, with simultaneous display of ferrous,
non-ferrous and foil objects. With a little practise, you can actuaily find

objects obscured by junk. Outperforms uniscosting £160+. Digital control.
Demo available at Brantwood, on sale soon for less than £75.SAE info:

COMPONENTS

Herewith the list of first quality parts and modules for wnreless, inc.

SWL’S—-YOU OWE
YOUR RX A GOOD
ANTENNA!

The World-famous JOYSTICK VFA (Variable Frequency Antenna)
SYSTEMS continue to prove their worth in many amateur stations
world-wide and in Government commumca.t(on Tunes con-
tinuously 0-5/30-00 MHz. and can be installed in any focation.
Comes in easily assembled form, carriage paid, [23% VAT
included. Glowing testimonials from many users on our files.

SYSTEM ‘A’ £36-00
SYSTEM (lmproved ‘Q’) £42-60

PARTRIDGE SUPER PACKAGES

Complete Radio Stations for any Location
All Packages feature the World Record Joystick Aerial (System
‘A’) with 8’ feeder, all necessary cables, matching communication

headphones. Delivered Securicor our risk. ASSEMBLED IN
SECONDS! BIG CASH SAVINGS!

As ab h R.300RX o
PACKAGE No. | £sapoys wid £210-55
PACKAGE No. 2 isgffered with che FRGTRX  £]93- 1

Here is a lower-price high-quality package,
PACKAGE No. 3 featuring the all-solild astate £154-86

SMC 73 Rx., with all the Partridge extras. SAVE £

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

For further details, send 9p stamp. You can phone your Access or
Barclaycard number, ring 0843 62535 (or 62839 afcer office hours).

Box 5, Partridge Electronics Ltd.

Europes largest range of signal coils and inductors. %2m in stock !

CA3089E FMIF 194 BC413 lonoise 0.18 MFL 2.4 kHz ssb mech.
KB4402 FMIF 194 40238 shid RF 0.25* filter for ssb gen/IF 455kHz
HA1137W FMIF 220 BF224 S6ghz RF 0.22 with matching transf’s. 8.95
TBA120 FEMIF 076 BF274 .Jghz RF 0.18 MFH series 4/5/7kHz band-
TBA120S FMIF 1.00 ZTX212 50v/.3w 0.17 width @ 455kHz 1.95
sn76660n FMIF 075 ZTX213 30v/.3w 0.16 MFK series 7/9kHz bw 1.65
ua720 AM rad ‘:48 gxz;f 30v;.3w 81; Modules/tunerheads etc.
CA3123E AMrad 1.4 X451 60v/1w 1 EC3307 3cct vican fm 7 B(
HAT187 AMrad 140 ZTX551 60v/iw 018 Eosags ceovroan im 1506
TBAG51 AMrad 1.81 BD515  45v/10w 0.27 EF5800 6cct v/cap fm 15.25
MC1350 agcgain 1.00 BD516  45v/10w 0.30 Ers5g801(5800+0sc op) 17.45
ua753 fm gain 1.80 BD535  60v/50w 0.52  g319 4 v/c, mos mixert 11.45
LM1496 Bal mix 1.25 BD536 60v/50w 0.53 7952 comr;lete m mo;'lo .
MC1310P mpx dec2.20 BD609 80v/90w 0.70  yynerset.afc age,mute’ 26.50
KB4400 asabove2.20 BD610 80v/90w 1.20 7953 compllete %m stereo :
ﬁiﬁggq mpx g:":gg BF256 1ghzfet 0.34 tunerset. afc, agc, mute 26.50
e mpxdecd-20 £176  penswt 038 7020 10.7MHz fm if 695
Lm381 e 1'81 MEM614 (40822) 0.38* 7030 linear phase fm if 10.95
P 18! MEME16 (40673) 0.67* 93090 ca3090aq dec  8.36
1da2020 15w AF299 wiemean 16 noise  0.75* 92310 1310 decoder  6.95
1ca®40E 10w AF 1.80 ; 91196 ha1196 decader 12.99
tha810as 7w AF 1.08 BA102 vhfvaric 0.30 91197 mw/iw v/cap tun11.35
LM301an opamp 0.39% BA121  vhfvaric 0.30 7122 3 v/c mw(OR Iw) tuner
ua741 op amp 0.34* BB104 dualvar. 0.45 i1 15y tuning 9.00
LM3%00 opamp 0.68* BB105 uhfvaric 0.40 g90k 7w af kit comp. £3
7805uc 5v/1amp1.55* mvam2 dual AM 1.48 940k 10w af kit 395
tdal412  12v/%A0.95* mvam11515v/AM 1.05 1429020k pr. tda2020 ics
78M20 20v/%A 1.20* mvam12525v/AM 0.80 pop, heatsinks for pa  9.35
y . " 3
veT5n  variatie 0:80s TOKO Colls & Filters. All mex decoders feanure
NESB0s a5 above0.80* 10mm & 7mm lrad cont) Tuners: complete
taab%0b  32v ref 0.50% AM IFts withcap 0.30 La————L_rsholt‘signalmastar Mk 8
icl8038cc siggen 4.50* FM IFtswithcap 033 oo e tuner kit under£100
; .
nggggz ‘t’::rzer g;g‘ VHCS11098AC2  0.30 |ﬁool§s as good as it suungs.
NES67v  tone dc 2.50* YHCS12374Ac2 030 [ull instructions 86.95
NESE0B  hipll  3.50* YHCS11100AC2  0.30 ;\u iomaster amp. atc7:ng
NES61B hfplh 3.50% KALS4520A 033 26+25wrmsamp. 7900
NESBSK Ifpll 2, 50‘ KACSK5E86HM 0.33 carriage on above £3 extra 3.
MC1312 quad 150 LLC238 7mm 033 Misc.
11090 . 680mhz 14, 00.LLC4827 7Jmm 033 - FX1115 beads 100.25
LC4B28 7mm 033 MW/LW ferrite rod ant 0.90
ZTX107 50v/.3w0.14 CFS10 7 ceramic  0.50 min. foil trimmers {see pt)
27X108 30v/.3w0.14 BLR3107N mpx 1.80 22t 100k pots for tuning.45
ZTX109  30v/.3w0.14 BBR3132 6pole fm 2.25 RFchokes: TuH to 120mH

VAT is extra at 12%%, except where otherwise shown (*8%). PP now
25p per order. Catalogue 45p (inc). Pse send AB or larger SAE with
enquiries. Price lists free with an SAE. Full range of components etc
available to callers at our new easy-to-get-to pramises.

Partridge House Prospect Road, Broadstairs CTI0 ILD

G3CED

{Callers by appointment)

G3

VFA

.ambit_intervariona  ©

Number 2, Gresham Road, Brentwood, Essex. CM14 4HN
telephone (0277) 216029
Our new premises are only 200 yards from Brentwood

p P

station - with parking facilities outside the door I/

TRATIHUS

ELEGTROMIGS ua

A SEMICONDUC‘I’OR POWERHOUSE TRAMPUS
ELECTRONICS LT GR

BERKS. SiL4 1HS, (Trade. Export & retail.) Tel WIndtov
(07535) 54825. Callers welcome Mon-Sat 9 a,m.«5 pm

Fast Service. On Ex Stock product same day despatch nor-
maily. Quality Devices,

OVE RD., Wi

DSOR,

free. Send SAE.

pnces Barciay Card & Access by post or telephone £5 mlm-

VAT' Add 8% to prices marked *. Add 12{-
prices. Post & Packing 20p U. K
Depts. ete. Money back if not satisﬂed Catalogue sale llst

VAT

0, except

to all oth er

iC's  All price each
555 DIL8 Timer  37p*

723 TO99 Reg. 47p*
723 DIL 14 pin 69p*
-741 DIL8pin OP am;s Y

741 DIL 14orT099 up"
747 Dual 7 89p’
748 DIL 14 pln 2!p'
748 DIL 8 pin 49p*
7805 Plasticor TO3 £1"
7812 or 15 Plastic £1:50*
16013 Ol’ 76023  £1-69

8038 Sig. Gen. £5¢
AY51224 Clock £2-50%
LM340 50p*
LM301 DiL 14 pin 29p*
LM301 DL 8 pln 59p*

M sV

LM302K TO3 £1*
LM318 70V US  £2.25%
LM380N 2W AF £1

N 2
LM3900 Quad OPA 75p*
MC1310 Yes only 15p“
NES55 Tlmer 3ip*
NE556 2 x 555 1"
SN76611 & 604F  £5-25
TBA 810 TWAF £1
LEDS {” & -27 di,
Red no clip 19p*
2” Red & ¢lip 15p*
Colour Leds 28p*
ISPLAYS (Red Led)
” DL7104]2 5p*
0-3” DL 707/2 65p*
©-6” DL747/2 £1*
TGS308 Gas
Detector *
Med/Short

unet
Audible warning-
bleeper 12V 100mA
£1-49*
Dalo PCB Pen 2 tips
T4p*
SRBP 6" x 47 Wp:

E(
PCB etching kit £2*

TRANSISTORS
BC107, 108 os 109 alt 9p*
BC1078 15p*

BC1088 or C 15p*

C147/8/8 12p
BC167/8/9 10p
77/8/9 20p*

BC1
BC182/3/4 AorlL 10p
12/3/4 A or L 14p
Bcv7o/71/12
BD131 or 132 ca. 39p"

FY59, 51 or 52
MJ2955 (PNP 3055)
MJE2055 51 40’
MJESOES 55p*
ORP12 S0p*
TIP 28, 30. 381, 32C Wp’
TiP41 f 42A 65p*

2055 5p*
TIP3055 55p°
TIS43 UdT 30p
2N2646 UJT 50p*
2N2904 ORS 30p*
2N2926 Y 15p

p

2N30! 53 24,
2N3055 115W 45p*
2N3442 120V 3055£1 50’
2N3702/3/4/5/6 10p
2N3704 9p
2N3319e or 23e 18p

2N3904/5/6 200
2N5457

FET S0p
INS Bush sets ea. Wp‘
Matching Add

DIODES OA 31/91 Sp
iN4148 l 914 a

Silleo! p*
iN4001 Sp‘ iN4004 7p*
B2Y88 Zeners Mmyv

Op*

Bridge: 1A 50V 25p*
A £1*

FULL SPEC. PAKS
Pak A: 10x LEDS £1*

Pak H: 6 x 2N3819¢e £1°
Pak H:6x21N 3819¢ ">

Heatlln 1 TO18

. Solder Dispenser 18 sw£
35p*

SOLDERCON 1
1000 £4%

DIL SOCKETS 8or 14?;19
CMOS: Many stocksd i e'?—

4001 or 2 23p“

4011 200* 4049 or €9 np‘
SCR & TRIACS: ST2 25p*

Brido 40p* C1084A oovssp
1A 400V S0p* 1AG00V 89p*
TTL moN SERIES

7400 14p*  7435/86 10p*
7401 Sp* 7490 49p*
7404  20p* 7491 50p*
7408/9 10p*  7483/5 S0p*
7413 * 74107 20p*
7417/20 29p° 74121 33p*
7430 8p* 74123 39%p*
7440 - 15p® 74141 80p*
7441 I8p* 74157 50p*
1«7 l4p' 74193 50p°
744 60p* QUOT!
7470/12 20p* THIS
7473/4 35p* AD FOR
7475  40p*  SPECIAL
7476 30p* PRICES
7480/2/3 10p* SHOWN

K: 40 x IN914 £
Pak N: 25 x OA81/9 £1°
. Pak M:3x2 amp,
palrs 66 volt (total 8) £1*
Pak W: 20x mixed 10V
electrolytic 2-100uf £1
More paks in free lists.
CAPACITORS:
Electrolytic 1vi-100v#

£1°
£1*

-

NP/NPN

Cemmic:’;ﬂ
/TOS Sp

00 45p*

009/10 58p
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LECTRONIC ORGAN

‘ivbilee’

This part describes the assembly of the cabinet and
off board interconnections for the calculator keyboard
version of the instrument. The slight variations
required for the conventional keyboard version will
follow next month.

Back panel wiring

In the prototype, the front and back panels were
cut and folded out of 14 swg aluminium sheet. The
‘rear panel is shown in Fig. 1. The large bracket at one
end carries the mains transformer while the narrower
flange running the full length takes self tapping
screws to fasten the chassis into its cabinet. Four
small brackets fix the printed circuit board inte place
on the back panel. Their height is critical to the final
assembly of the chassis into its cabinet; read on before
starting any mechanical work! These brackets should
be fixed to the back panel so as to register exactly
with the centres of the fixing holes on the PCB. Drill
these for self tapping screws. At the same time mark
and drill clearance holes at the front of the trans-
former platform for the mains transformer mounting
bolts, which also secure the PCB at the front of the
cut out.

w536

Part4

RE

When fitting the voltage regulators, make allow-
ance for any variation from the specified devices. The
prototype used a TO-3 encapsulation for IC21. No
insulating kit is needed for this as its can should be
in electrical contact with the panel. Bolt a solder tag
under one of its fixing screws.

When using a plastic version, the same comments
apply. The same cannot be said for IC22 (the —12V
regulator). It is most important that a mica washer
and insulating bush are used when fixing this.

The mains input cable should be clamped to the
back panel and the earth wire connected to a solder
tag mounted under the clamp. The neutral connection
should go straight to the transformer and the live
should, at this stage, be left long enough to reach the
front left hand corner of the PCB—where the mains
switch will be mounted. Connect the side terminal of
the fuse holder to the other input of the mains trans-
former and then link the two secondary pairs to their
respective pins of the PCB. Refer to Fig. 1.

Solder up all the chassis tag connections. All must
go to the same solder tag under IC21. This cannot be
stressed too highly otherwise nasty earth loop prob-
lems and instability are likely! Connections to this
solder tag come from the PCB pins located as follows:

Other "Chassis tag”
connections to board
(see_text)

Mica washer
20" ,
|
% . Live to
p Ic22 @ o) transformer
Y /- — D - ——— - primary =
©) \ ()
\ N 1
J o ©
{e)’ —— \+‘!5V
in
JEartn / / |
/ . . 3y
Phono out “15Vin
Neutral to Loudspeaker \— —
“ . transformer pins R ASEPY, To mains \ \
Live to mains rimar switch m
switch 8 Y A &
Fig. 1: Back panel assembly. The dimensions are for guidance only.
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/ Screenedf / ‘
lead Pole Pole
M To+12v Screened
Tag goes under end Connect screens leads

piece fixing screw

(see text) ‘cormmon pin' on

of these leads to

p.c.h. Do not link
screehs at the front

panel end

(a) Immediately to the left of Bl, (b) Immediately in
front of C44, (¢) From pin 3 of IC22, (d) Immediately
behind the positive end of C44, (e) Immediately
behind IC19, (f) The earth connection of the DIN
(Phono) output socket.

Having done this, connect leads between the out-
put sockets and their respective board pins as shown
on Fig. 1. Finally connect the input and output
pins of the voltage regulators to their respective PCB
pins—note that there are twe output wires coming
from eadch to feed different parts of the board, one
pair goes to the pins above C49 and C50 while the
other pair goes to the right of 1C2.
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To ‘common pin’ associated
with ‘Rhythm select’
connections

Front panel

A degree of skill is needed to make the front panel
as it has a ‘dog’s leg’ in it to help differentiate
between the accompaniment and melody keys. The
critical dimensions are the overall height of the front
panel to allow the chassis to slip into the cabinet and
the depth of the step in the ‘dog’s leg’ which is the
equivalent of one row of calculator keys (0-6in). The
latter is important for cosmetic reasons and to ensure
that the flange running along its underside tallies
with the positions of fixing holes in the PCB.
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The photograph shows the plywood sieeve cabinet as used for the prolotype calculator keyboard
version. Note that the front of the cabinet has a pair of runners to give extra support to the keyboard
section of the printed circuit board.

Start by cutting out the two end plates—these set
the overall height and the depth of the step together
with the angle of the bends. See Fig. 2 for details.

The main panel is cut and folded out of one piece.
Use a fine saw and cut a slot to allow for the different
positions of the bend at the ‘dog’s leg’. Using the
smaller end plate as a template, fold the front panel
for the accompaniment end of the keyboard. Start
with the bottom flange then draw the material from
the vice or clamp to put in the small angle bends at
the top of the vertical and sloping sections. If you
need to extend the slot this can be done quite easily.
When folded, the end plate should fit under the top
flange of the panel and the bottom flange of the end
plate should be flush with that of the main panel.

Move to the other end of the work piece and put
in the bends for the melody section of the keyboard;
this time use the larger end plate as a template.
Try to ensure that the sloping panel is parallel over
both sections and then use a liberal quantity of
Araldite to glue the end plates into position. Run a
fillet of the glue under the inside edges where the
sloping and vertical parts of the panel butt on to the
end plates. Cut a filling piece and glue into the gap
left between the two parts of the front panel. Use
plenty of glue to fill any gaps or irregularities in the
fit.

When the glue is rock hard—leave for at least 24
hours—mark and drill the front panel for the poten-
tiometers and switches. Marry the panel to the PCB
so that the vertical edges are just clear of the push
button keys and mark positions for fixing holes along
the underside flange by spotting through the PCB in
the six marked locations. Self tapping screws should
be used; drill the holes undersize.

At the left hand end of the panel (accompaniment
end) drill a hole for a nut and bolt through the PCB
and into the flange under the end piece. This hole
should go through the copper area which is at earth
(chassis) potential. A solder tag should eventually be
fixed on this screw and a bonding connection made to
the front panel with a wire soldered to the body of
one of the potentiometers. Note—it is no good relying
on connection through the end piece because the
Araldite will have acted as an insulator! Drili a
similar hole through the PCB and end piece at the
melody end but keep the position clear of any of the
PCB wiring. Fix the completed front panel to the PCB
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—forming threads for the self tapping screws, etc—
before progressing further. Make sure that all the
push buttons will operate without fouling anything.

Front panel wiring

Remove the front panel and finish it off with a rub
down and give it several coats of hard polyurethane
based silver lacquer. Fix all the controls in place and
connect them with flying leads to their respective
board pins (see Fig. 8 for details). This operation is
best done with the front panel tilted forward over the
push buttons. Use screened leads for connections to
VR7 (Melody Volume), VR13 (Accompaniment
Volume), VR17 (Drums Volume) S3, 4 and 5 (Melody
Voicing) and S6 and 7 (Accompaniment Voicing).
Lightweight stereo screened pairs help cut down the
number of separate leads required. Always use the
earthing pin on the PCB associated with the respec
tive ‘live’ terminals for each potentiometer or group
of switches. Do not link all the earth connections on
the front panel comtrols together or you will get
major earth loop problems!

Note that the switches should be orientated as
follows: S1, 2, 3, 4, 5, 6 and 7 should normally be
closed in the ‘Up’ condition; S8 to S13 inclusive should
normally be open in the ‘Up’ condition. When S14 a
and b is ‘Up’—in the Vamp OFF condition—the poles
should be connected to +12V at the positive end of
C17.

Screw the front panel into place—not forgetting the
solder tag and bonding link going from the left hand
end plate to the body of one of the potentiometers.

. Finally, mount the mains slide switch in front of the

accompaniment keys. A small LED may be fitted next
to the switch connected via a 470 ohm resistor across
the —12V supply and ground. The cathode should go
to the more negative voltage. Connect the live mains
input lead to the main switch and run another wire
from the latter to the central terminal of the fuse
holder. The organ is now complete.

Next month—the variations required for conventional
keyboard instruments, setting up the preset controls
and fault tracing.
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TRAFFIC
LIGHT ©

CONTROLLER

%% b CHAMBERS

Outline

This design uses TTL ICs to simulate the appearance
of traffic lights. The “lights” consist of three LEDs
which go on and off in the sequence followed by
actual traffic lights. Applications of this circuit might
be found in model town and railway layouts, or (with
a little modification) as a yes/no decision maker.
The sequence displayed must be: red, red/yellow,
green, yellow, and back to red again. In addition the
red or green periods (which are equal) must be
longer than the yellow or red/yellow periods (which
are also equal). The circuit follows this succession in
a continuous cycle.

Circuit Description

The circuit consists of four distinct sections; these
are the oscillator, the counter the decoder and the
display.

The woscillator is a SN7413, dual four input nand
Schmitt which, together with R1 and Cl, generates
a series of pulses. The frequency is set by Cl
(1000uF) which gives reasonable timing for a model
layout. These pulses are fed to a SN7490 decade
counter, which -advances by one whenever an input
pulse is detected. When it reaches nine, it resets to

Fig. 1: The main circuit diagram.

zero; in this way the continuous cycle is produced.
The count appears in binary at pins 12, 9, 8, 11°(1, 2,
4, 8 respectively). This count is taken to IC3, which
is @ SN7441A binary to decimal decoder. It has ten
output pins which are normally high, but which go
low in conjunction with the bBinary input. For example,
when binary 0101 appears at the input pins, output
pin 14 (associated with decimal 5) goes low. Since the
decoder input cycles from zero to nine, the decoder
outputs will do the same. These outputs are in four
groups, each controlling a particular display function.

The display

This consists of three LEDs, arranged one above the
other as in conventional traffic lights. The red LED
is driven from counts zero, one, two and three; the

o
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green LED from counts five, six, seven and eight; and
the yellow LED from count nine. Count four drives
both the red and yellow LEDs, via diodes D1 and D2.
These prevent the yellow LED lighting during counts
zero, one, two and three, and the red LED lighting
during count nine.

% components

Construction

The unit is constructed on a piece of 0-lin Vero-
board which measures 50 x 45mm. Layout details,
induding meodifications for the decision maker, are
shown in Fig. 3

680 )
I1C1 D3 is part
7413 S JooF I of RLA1
|_°\__ o
== 100uF
T i
a
i R7 e Tr ©
14 1 i BCIO9C —

Fig. 2: Modifications around ICI for use in “random” mode.

Modifications for Decision Maker

These modifications. detailed in Fig. 2, allow the
circuit bo be turned into a form of “coin tosser”.
When switched in C2 determines the oscillator fre-
quency, and sets it much faster than Cl. The input
to the 7490 is also disconnected from the oscillator,
but is reconnected when the relay (a 14-pin DIL
reed type) is energised. The relay is operated by TR1,
which has a delay circuit C3/R7. When S2 is pushed,
C3 charges to the supply potential and holds TR1 on.
As C3 slowly discharges through R7 and TR1 base,
it provides a delay of a few seconds, holding the relay
on after S2 has been released. When RLA1 de-ener-
gises, the counter is again disconnected from the
oscillator, and the display freezes in one state. When
the switching speed of the display and the time delay
on RLAl are combined, it becomes impossible to
predict just how the display will stop—in other words,
the outcome is random. Should the display halt at a
state which includes a yellow light, S2 may be pushed
again.
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HOTLINE

Loud mouthed chips

If noise annoys your neighbours, they
will not be very pleased to hear about
one of the latest IC chips to arrive on
the US market. It is a 28-pin device
which has the sole purpose in life of
generating noises! But it isn't quite so
strange as might first appear. The
manufacturers are aiming the new
chip mainly at the toy and games
market and they've taken the job very
seriously.

The chip is a mixture of bipoiar logic
circuitry and injection logic (12L),
Crammed into its tiny area, the device
has noise oscillator, noise generator,
noise filter, SLF (super low frequency)
oscillator, VCO (voltage controlled
oscillator), mixer, system-enable logic
section, one-shot circuitry, envelope
and generair modulator, attack/delay
logic, and an amplifier. In very large
quantities the device will sell for just
one dollar.

The beauty of the device is that it
only requires external resistors and
capacitors to programme virtually any
desired sound. For example it- would
be possible to have a sound like a sub-
marine engine, then the throbbing of a
heavy bomber aircraft, the screech of
bombs falling followed by the sound
of an explosion. The latter sound is
aided by the one-shot oscillator in the
device. This caters for sounds which
last for less than two seconds, where-
as other sections of the chip concen-
trate on allowing continuous sounds
like sirens etc. The user may provide
switching logic to switch in different
sets of components. However, the chip
manufacturers are rumoured to be
currently working on a complementary
chip which is designed to programme
this device giving a series of several
‘'standard” sounds.

The chip is not available in the UK,
but readers might care to toy with
some ideas for sounds they'd like to
produce as and when it does become
available. Do | detect someone saying
“Hear hear"?

Where there’'s smoke

Some time back a sensor
launched onto the market which
detected smoke and chemical fumes.
Various electronics journals subse-

was
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quently published circuitry using these
sensors. For those interested in this
area of electronics —great news
brothers.

A British company has manufac-
tured a chip for use with jonization
smoke alarms. The device replaces
some 30 discrete components. The
magic number you're looking for i1s
MEM4962; a single chip LS! (iarge
scale integration) package which har-
bours an FET input, detector, voltage
comparator, oscillator, trigger, horn
driver, and CMOS output stage; in
fact, just about all the circuitry you
need to make a sensitive electronic
nose to detect combustion—just add
the sensor and alarm device. Please
note; manufacturers very seldom if
ever supply direct to the public.

Under water warmth

Microwave ovens are gaining popu-
larity. Their ability to cook food in very
short times and using minimal power
are plus factors. The latest application
of microwave heating is that of ‘'cook-
ing"" divers while they plod  happily
round the sea bed. This work is
currently going on at the University of
Newcastle upon Tyne.

The Newcastle “chefs” viewed cur-
rent methods of keeping divers warm
at great depths with no real enthusi-
asm. One method relies on heating gas
near the diver's suit. Anotherapproach
uses energy transmission which in-
volves very heavy electrical currents
and much copper connecting material.

Workers at Newcastle use a horn
antenna fed at 8GHz with some 3kW
of power. This power is transmitted
down the diver's air hose which has a
high dielectric material lining. The air
is heated safely and transferred to the
diver.

Ingenious though this may be, !
don't think there's any real substitute
for a good coal fire!

PW on a disc

When the laser was first publicised
it was hailed as a solution in search of
a problem. But with the passing of
time, this has changed. A new video
disc storage system has appeared

A REVIEW OF RECENT DEVELOPMENTS
In general, the author does not have any more
information on products than appears in the article.

which employs a laser beam. A disc of
thin, transparent plastic, about the size
of an LP record, has one side coated
with a very fine layer of metal.

The recording tracks are made by
burning minute holes in this metallized
surface with a laser beam. The holes
are typically a bare one micrometre in
diameter.

in this way, the manufacturers are
able to store some 18,000 separate
pictures. Any individual picture may be
called up in just one second. The
system has various applications vary-
ing from storage of video signals, to
the compact storing and playback of
things like photographs for police
work,

Just think, you might one day buy a
whole year's Practical Wireless on a
single LP.

Out for the count

Frequency counters have come a
long way over the years. Many Hams
will smile wistfully at the mention of a
BC221 with its little dial and a set of
interpolation figures to enable the user
to work out what the frequency was.

A newcomer to the frequency
measurement range is the FCG600A.
This beautiful little beasty can be held

.on the palm of your hand. It gives an

eight digit digital readout of frequency
from 6Hz to 600MHz. The weight is
only 13lbs. ‘ “‘

The counter oscillator has an ageing
rate of just 3ppm (three parts per
million) per year and is guaranteed
accurate to within 5ppm over its opera-
ting temperature range of 0°C to
+55°C. And it's economical to run,
drawing only 300mA from a 12V supply.

Just in case you want one the cost
is around 595 dollars (about £350) and
the size is 5% x 3¢ x 13in.; about the size
of a well stocked wallet.
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Eariier methods of room temperature
control fade into technical obscurity
as our Proportional Power Controller
leaps into the future! Using zero volt-
age switching technique, the unit pro-
vides interference-free temperature
control of resistive loads (such as bar
type electric fires) in the convenient
range 40° F to 80° F.
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Laborato

When building any electronic equipment, some form
of power supply is required for testing and experi-
mental purposes, even though the equipment power
supply, in its final form, may be batteries or even a
purpose-built mains powered unit.

The ability to vary the supply voltage, to simulate
the effect of a failing battery for example, is a desir-
able feature when testing certain equipment. Many
circuits require bipolar supplies (dual rail) while a
fixed +5V for TTL is a definite asset. To anyone who
has struggled to test a new circuit with partly dis-
charged batteries or some hairy hook-up to give 5
volts for the logic, this Lab Power Supply will cer-
tainly take some of the exasperation out of experi-
mentation.

Description

The Lab Power Supply provides three individual
power supplies: +5V 0-400mA for TTL, 0 to +15V
0-100mA, 0 to —15V 0-100mA for op. amps and
general transistor circuitry.

———o0
010 +15V +
o—-oTo SUPPLY {b)
{ 0~100mA
AC 1 —0
mains : 0
0 to —15v
o—0o"0 SUPPLY (c}
0-100mA e
/Link
o+
+5V SUPPLY )
0-400mA o
AMD538

Fig. 1: Block diagram.

The +5V is fully floating while the bipolar supply
has a common zero volt connection as shown in Fig. 1.
This arrangement provides a fixed supply for TTL
and a fully variable supply which may provide up to
30V at 100mA, with the supplies in series, or 0 to
+15V and 0 to —15V with a common 0V connection.

In conventional usage, the 0V output of the 5V
TTL supply and the centre OV of the dual supply
would be joined together. To do this, a link switch is
provided to join or ‘common’ the 0V connections.
This switch may be set to the un-linked position when
full isclation of the supplies is required. -

Circuit

The full circuit diagram is shown in Fig. 2. The 5V
supply is shown in the lower part of Fig. 2 and com-
prises a mains transformer T2, full-wave bridge
rectifier BR2, smoothing capacitor C5 and integrated
circuit regulator IC3. Current and voltage metering
is provided by R19-22 and R23 respectively. These are

588

J.THORNTON-LAWRENCE GW3JGA

connected to the meter by S3. The rather unusual
resistor arrangement for monitoring current aveids
the difficulty of making up a low resistance shunt for
the meter. The recommended resistors for R19-21 are
2% thick film types and for R22, 2% metal oxide,
giving a worst case error of about 7%.
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Fig. 4: The current limiting circuitry.

negative current thus maintaining the ‘summing
junction’ at OV. With VRI1 set at zero resistance,
+1-5mA will be provided with the output terminal
virtually at 0V; with VR1 set to maximum (10k0}),
Trl emitter and the output will now move to +15V
to maintain +1-5mA through VR1. Therefore, at any
setting of VR1 the output voltage will be equal to the
voltage drop across VRI1 produced by 1-5mA through
it.

* components

For voltage monitoring, the meter is switched in
series with R23, giving 20V full scale deflection.

In the variable supplies, the mains transformer T1,
bridge rectifier BR1, and smoothing capacitors C1 and
C2 generate a dual 20V supply line. From these
rails, regulated lines of +10V, +5V, —5V and —10V
are provided by corresponding Zener diodes D1, D2,
D3 and D4. These voltages are fed to various parts
of the circuit.

Variable regulator circuit

The basic regulator circuit is shown in Fig. 3. It
consists of a 741 operational amplifier used as a sum-
ming amplifier and a power transistor, Trl, connected
as an emitter follower. The output from the emitter
follower is fed back to the inverting input of the 741
and so provides negative feedback. This causes the
output of the emitter follower to maintain the voltage
at the inverting input equal to the non-inverting
input, i.e. at zero volts.

+20V0-

— AM 0540
' o+
VR
Vin +20v 15mA i 0-10k
— v 015V
* out
761 ) RIS 0-15v
FJnon-inv. 1.5mAl N
1oV
oVo— L —O—~

‘REFERENCE VOLTAGE'—L -5v

Fig. 3: The basic schematic of the variable voltage section. Fig. 2,
the complete circuit diagram, is shown on page 589.

A negative current of 1-5mA is set up through R15
‘by connecting the bottom end to —5V. An equal but
opposite polarity current comes from TR1 emitter
(the output terminal) through VR1 to cancel out this
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Rotation of VR1 produces a linearly variable output
voltage of 0-15V. .

When a current is drawn from the output terminal,
this tends to reduce the output voltage slightly and
this negative change is at once apparent at the
‘summing junction’ and so produces a positive change
at the output and restores the output voltage to the
correct value again, or almost so. This amplified cor-
rection gives the characteristically low output
impedance that can be obtained from electronic
voltage regulator circuits.

Regulator with current limiting

The circuit with the additional components is shown
in Fig. 4. A current sampling resistor, R8, monitors
the load current. This resistor is between the emitter
and base of Tr2 and when the load .current produces
a sufficient voltage drop across R8, Tr2 turns on
causing positive current to flow from the collector of
Tr2 to the ‘summing junction’. This results in a nega-
tive polarity change in the output, ensuring that the
output current does not rise to a dangerously high
value. Tr2 will turn on when the emitter-base voltage
(V) reaches about 0-55V:

0-55V

I 390 =140mA. approx.

The resistor R8 performs a dual purpose in that
with R7 (see Fig. 2) it provides a meter shunt for
monitoring output current, giving a full scale deflec-

tion of the panel meter for 100mA. The shunting
arrangement is similar to the 45V supply circuit
previously described. ,

R9 is included in the basé ¢ircuit of Tr2 to limit the
base current to a safe value and R5 is included in the
non-inverting input of the 741 to balance the small
voltage off-sets produced by the input currents of the
device. C3 is fitted across the output terminals to pro-
vide a low output impedance at medium and high
frequencies. The negative supply is a mirror image
of the positive supply.

The panel meter has a basic sensitivity of 1mA full
scale deflection and is switched to various parts of the
circuit for output voltage and current measurements.

Construction

The prototype was housed in a Verobox. The printed
circuit board carrying all the components was
fixed to tapped pillars provided in the base of the
Verobox. The front and rear panels fit into slots in
the base and cover.

The printed circuit board layout is given in Fig. 5.
The overlay, Fig. 6, shows numbered interconnection
points where the wiring from the front and rear
panels is connected. These points are alse identified
on the -circuit diagram shown in Fig. 2. The only
connections not identified in this way, are those to
the mains transformer primaries, as they do not con-
nect with the PCB. The primaries of the transformers
are fed from S1, the double-pole on/off switch.

© IPC MAGAZINES LTD. 1977

Fig. 5: The PCB shown copper side. The scale factor is one; ready made boards

may be. obtained from the PW Readers’ PCB service. Details page 593.

Fig. 6: Component overlay. This drawing is shown on page 591 {overleaf). The
reference letters refer to the circuit diagram.

Practical Wireless, December-1977
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ELECTRONICS FAULT DIAGNOSIS
by lan R. Sinclair

Published by Fountain Press, Argus Books Ltd., 14
St. James Road, Watford, Herts.
108 pages £2-75

This book is unusual in several respects: it maintains a
1009, educational aspect in the classic questions and
answers textbook style while being informative at the same
time. The author has managed to define closely the ability
and technical understanding of his readership thus ob-
viating the boring preliminaries of very basic theory; this
book is not for beginners.

The content comprises about 50 or 60 circuits, each com-
plete and functional, with accompanying descriptions of
normal circuit operation. For each, the author provides
tables of voltage readings, as well as 'scope diagrams
where necessary, taken from critical points in the circuit.
While one set of readings will correspond to normal circuit
operation, others have been taken with various hypothetical
fault conditions. The reader is left to work out which is the
correct set of figures, given several fixed points to work
from, and which sets correspond to various component
failures. The format is certainly educational and occasion-
ally mind bending—even for the more gifted amongst us.
Answers of course are at the back.

What the book amounts to is a collection of technical
puzzles capable of stretching professionals and amateurs
alike. More surprising, it works at several levels of under-
standing; this mostly results from the author’s policy of
including the easy circuit examples first with more difficult
ones further on. Interest is maintained by the nature of the
circuits given. He has carefully avoided the textbook trap of
including oft-quoted, boring circuits such as astables and
the like. They are there but in heavily disguised form within
larger circuit building blocks. One gets the feeling that the
author is as happy with a soldering iron as he is with a type-
writer. Indeed, most seem very efficient and would find
ready application in many areas of amateur electronics—
which is far more than can be said about most circuits

published in text books.
Frank Ogden

A PRACTICAL INTRODUCTION TO DIGITAL ICs
By D.W. Easterling
Published by Bernards Ltd., The Grampians, Shep-
herds Bush Road, London, W6 7TNF.
76 pages 95p
The title ‘A Practical Introduction to Digital 1Cs’ over-
describes the content of this 76 page volume. More pre-
cisely, the latter deals with practical applications (sic) of six
members of the 74 series. These applications are mostly
adjuncts to a digital timer described in the penultimate
¢hapter. It has to be said that the overall impression is one
of confusion, inaccuracy and lack of aspect.

Throughout the book, the author seems unable to decide

continued on page 606
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To:- READERS PCB SERVICES LTD,
PO BOX 11, WORKSOP, NOTTS '

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

READERS

PCB
SERVICE

Issue  Project Ref Price P/P
Dec 75 Sound-To-Light Display DNO798 1-15+12
Dec 75 Disco System, Amp. (2 req'd) each AM0421 4-40+22
Dec 75 Disco System, Light Modulator AMO0423 3-50+22
Mar 76 CMOS Crystal Calibrator AMO0438 1-19+12
Apr76 Wobbulator AMO0443 1-08+12
Apr 76  Auto. Slide Synchroniser AMO441 2-33+15

June 76 Dig. Freq. Meter (set of 5) A015 and 4x A004 3-17+15

July 76 Transistor Tester A002 3-08+18
July 76 Disco Preamplifier A003 0-65+12
Aug 76 Cassette Player Power Supply A001 0-65+12
Sep 76 Capacitance Meter A009 2-59+14
Oct 76 Digital Car Clock (set) A011/012/013 2-58+12
Oct 76 Interwipe DN8JM 0-80+12
Oct76 Video-Writer (set) D002/3/4/6 A007 2144450
QOct 76 Hazard Flasher D005 0-76+12

Nov 76 Low Level Battery Indicator A016 0-40+12

Nov 76 Electronic Thermostat A017 1-30412
Nov 76 Cirtest Probe A018 0-48+12
Nov 76 Burglar Alarm A019 0-50+12
Dec 76 Chromachase A021 5-70+22
Jan 77  Oscilloscope Calibrator A023 1-25+12
Jan 77 Icelert A020 1-45+12
Jan 77 Polyphon, motor and main boards A025/4 7-90+20

Polyphon, tune disc blank, (SRBP) A008* 0-90+15

Feb 77 Transistor Checker A026 1-18+12
Mar 77 FM Stereo Touch Tuner D023/4/5 7-50+20
Apr 77 Tug ‘o’ War (set) A029/030 2-88+12
Apr77 Gas/Smoke Sensor Alarm A028 0-65+12
May 77 2-Way Intercom D019 1-28+12
May 77 Protected Battery Charger A027 2-38+12
May 77 Seekit Metal Locator A031 3-38+12
June 77 Reverberation Amplifier A032 2-38+12
June 77 Versatile AF Generator A033 2-38+12

June 77 Tele-Games D029 3-:22+18

duly 77 20W IC Amplifier A034 1-38+12
July 77 Radio 2 Tuner A035 1-68+12
July 77 Digital Clock Timer A036 3-284+12
Aug 77 Shoot (Telegames) D035 1-55+15
Aug 77 Atomic Time Receiver D036 2:'65+15

Aug 77 Morse Code Tutor Cards (SRBP) A037 4-75+15
Sept 77 Jubilee Electronic Organ A038 19-00+75
Sept 77 Electronic Car Voltage Regulator D037 1-25+12

OO00o0O00oooddofd0o000o00o0oooD0oD0o0oDooo00oDooooOooooonog

Oct77  Audio Level Indicator D039 0-98+12
Oct 77 Sine-Square Wave Generator D040 2-35+15
Nov 77 Laboratory Power Supply A039 3-50+12

Post and packing is for one board or set of boards. Prices include
VAT. Remittances with overseas orders must be sufficient to cover
despatch by sea or air mail as required.

I enciose Postal Order/Cheque ACCESS welcome.

Send card number only.
made payable to READERS PCB SERVICES LTD I

Post Code............
Any correspondence concerning this service must be addressed
to READERS PCB SERVICES and not to the Editorial offices.
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A MERE 20YEARS

Within the past 20 years, man has achieved his dream
of centuries and become clever enough to leave his
own world and visit another. In fact, it was barely
12 years from October 1957, when the Russians
launched the first artificial earth satellite, to July 1969
when the Americans placed two men on the moon.

It all began on October 4, 1957, when a 23in polished
sphere, called Sputnik-1, and weighing 184ib, began
orbiting the earth every 96-2 minutes, sending the
first radio signals back te earth from a man-made
space-craft. Very soon, radio enthusiasts throughout
the world were working out orbit times and tuning
their communications receivers around 20MHz to hear
the bleeping signals as Sputnik-1 passed over. A
month later, Soviet scientists put the dog Laika into
earth orbit aboard their 11201b Sputnik-2 and in Feb-
ruary 1958 the Americans launched their first satel-
lite, Explorer 1.

As the years passed by, hundreds of satellites were
successfully launched by both the Americans and
Russians and through their combined efforts a great
deal of scientific knowledge has been gained.

Marconi’s Day

Just four years and two months after the conquest
of space began, the first amateur radio satellite, Oscar-
1 (Orbiting Satellite Carrying Amateur Radio) was
sending signals back to earth on 145-008 MHz. Thanks
to the United States Government Oscar-1 was placed
in orbit, as a “piggy-back” passenger, by a USAF
Thor-Agena rocket while on another mission from
the Vandenberg base in California. At that time,
amateur radio had much worth-while publicity be-
cause Oscar-1 was launched on December 12, 1961,

I e ———

. R

The equipment installed at the clubroom of the Mid-Sussex Amateur
Radio Society for co-ordinating the iaunch of Oscar 7.
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the 60th anniversary of the day that Marconi and his
colleague Kemp, situated on Signal Hill, Newfound-
land, heard for the first time in our history, a wire-
less signal which had originated from the other side
of the Atlantic.

Technically minded people throughout the world
praised the Project Oscar Association (formed by a
group of American radio amateurs) for making it
reality, that a 1011b capsule, carrying a tiny VHF
transmitter was orbiting the earth and sending the
letters ‘hi-‘hi’-‘hi’ in morse code from space. Further
satellites in this series were launched by American
rockets in 1962, 65, 70, 72 and 74 of which the last
two, Oscars 6/7, are both communications satellites
and still operational. (Details in Practical Wireless,
December 1976.)

WIRELESS INSTITUTE ORAGSTRALIA [pRojecT “sustratis . T §
-1 RADIO AMATEUR SETELLITE CORPDRATION © 27 0 0
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The QSL card received by the author confirming his reception of
signals from Australis Oscar 5.

In January 1970 Australis-Oscar 5, constructed by
amateurs in Melbourne, Australia, was launched and
its signals, a series of variable tones, gave informa-
tion about the satellite’s attitude, battery condi-
tion and temperature. This data was received on
144-05MHz and, by ground command, on 29-45MHz
was recorded by a team of regular observers on
special log sheets distributed by Bill Browning,
G2AO0X, for the occasion.

Communications Satellites

Satellites provided the answer for faster communi-
cations around the world and, although the first
“active” communications satellite Courier-lb, only
operated for 17 days, by July 1962 the first television
pictures had bridged the Atlantic via Telstar-1, fol-
lowed in December 62 by Relay-1.

In July 1963 Syncom-2 was placed in synchronous
orbit some 22,000 miles over the Indian Ocean, fol-
lowed in 1964 by Syncom-3, in 1965 by Early Bird-1,
In January 1967 Intelsat-2b was stationed, also in
synchronous orbit, above the Pacific Ocean and was
used to link Apollo programme stations together in
addition to its commercial duties. The first “passive”

Practical Wireless, December 1977
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‘Automatic Cou

Throughout this series, electronics has been employed
to amuse, assist or entertain. The circuit shown in
Fig. 1 must surely come under the heading of
‘useful’.

The basic idea is that a momentary contact is made
which causes a light to switch itself on. After a pre-
determined period, the light automatically switches
itself off. It remains off until there is another contact
(this need only be for a fraction of a second) when
it will again illuminate and, after a set period, switch
off again automatically.

It is envisaged that numerous uses could be found
for an automatic courtesy light. For example, the bell
push on a front door could form the contacts. When
pushed, the light would come on just long enough
for the keyhole to be found. :

Circuitry

At first sight, the circuit of Fig. 1 may look un-
familiar and yet careful examination will show that

Link Link

b

e O c
FK239] 712
Tr3©

Practical Wireless, December 1977

DAVID GIBSON

THIS MONTH

rtesy Light’
it is merely a multivibrator connected for mono-
stable operation. Transistors Tr2 and Tr3 form the
mono-stable. Note the absence of a capacitor which
(in an astable) would be inserted in place of R6.

The result is that the mono-stable normally re-
mains in one state: with one transistor on and the
other off. By making a momentary contact across
S-DeC holes 65 and 70, it causes Tr2 to switch on and
Tr3 to switch off. The result is that Trl now conducts
and lights the lamp LP1 in its collector lead.

This new stable state is not permanent however.
It only lasts for a finite time which is dependent upon
the value of the resistor pushed into S-DeC holes 4
and 14; and on the value of the capacitor Cl. After a
time (which depends on these C1/R5 values) the
circuit will automatically revert to its original state.

It will remain in this state until the contacts are
again shorted. See Fig. 2 for component layout.

5

Components

Variation of R5/C1 gives a measure of control over
the timing period during which lamp LP1 is on. Using
the values shown, the lamp remains on for a period
of 15 seconds. Changing the value of Cl to 330uF
increased the ‘on’ period of LP1 to approximately
one minute. Varition of R5 might be useful in some
applications but it suggested that the minimum value
of resistance should be 47kQ. It is possible to use a
potentiometer for R5 but in this event a 47kQ resis-

OuF (sbedext) & =
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“Link

tor should be wired in series with the pot, thus en-
suring a minimum value at all times.

Lamp LP1 should not be rated at greater than
100mA, and 6V should be considered the ideal voltage
for general use with the circuit. If the light is to be
on for only short cycle times, say not longer than
15 seconds, then up to 12V may be used. With 6V
applied and a 330pF capacitor for Cl, the quiescent
current drawn by the total circuit was barely 1-25mA.

Wit 51+ v

- Qi B1- v €

h To
contacts

.""'.‘_"""’J

Contacts

The contacts which short together momentarily
can be the bared ends of the wires from S-DeC holes
70 and 65. These might be fixed to a door (or what-
ever) in such a way that when the door opened the
two bared ends brushed against each other. For other
applications any type of switch or bell-push would be
suitable, and a reed switch with magnet should be

Using a 4-5V battery, this dropped to approximately

an elegant and reliable method.
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communications satellite, Echo-1,
launched August 1960, was a 100ft
diameter balloon with a metallised
surface for refiecting radio signals.
Later, in January 1964, came the
135ft diameter Echo-2 which was
used in a co-operative programme
with the USSR. Many radio
amateurs took part in the Echo
experiments.

The Permit

Around April 62 the question
arose as to whether amateurs
would be contravening the terms
of their licence if they listened to
satellite signals outside the recog-
nised amateur bands. However, as
a result of discussions between the
Radio Services Department and the
RSGB the Post Office decided that
if an amateur wishes to receive
signals emitted by: artificial earth
satellites engaged in scientific
space research, for the purpose of
making observations on the tech-
nical characteristics of such signals,
or otherwise carrying on technical
investigations in radio technique,
they will authorise him to do so.

Conquest of the Moon

It was only 11 years and 7
months from the flight of Sput-
nik-1 to the day when Neil Arm-
strong and Edwin “Buzz” Aldrin
landed on the moon, after a
journey which had been pioneered
by a series of earth satellites. Be-
tween July 1964 and March 1965
Rangers 7, 8 and 9 sent back a
total of 17,000 TV pictures from
their three journeys to the moon.
In May 1966 Surveyor-l made a
successful soft landing and in 13
days it sent more than 11,000 pic-
tures of the lunar terrain back to
earth. In August 1966 Luna-
Orbiter-1 photographed some two
million square miles of the moon’s

face while on earth, men were
being trained in the Gemini, Mer-
cury and Apollo capsules ready for
that great moment in July 1969
when a radio signal from the
moon, 240,000 miles away, carried
the message: “this is Tranquility
Base, the Eagle has landed.”

When Neil Armstrong left the
Eagle and set foot on the moon he
said “one small step for Man . . .
one giant leap for Mankind” and
1 think that sums up the whole of
the space programme over the past
20 years.
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converter

Tuning Adjustments

L1, L2 and L3 and the trimmers can be set before
adding the BFO and 5-5MHz FET stage. L3 and the
trimmers determine the bands covered, so they must
be adjusted correctly. Either of the following
methods can be used:

1. If the associated receiver covers at least some
of the correct oscillator frequencies, and if its calibra-
tion is reasonably accurate, the oscillator frequency
can be checked by placing its aerial lead (preferably
screened except near the end) near L3. It will then
be possible to pick up the oscillator carrier. As the
converter output is to be 5-5MHz, there will be
5-5MHz difference between the required band
frequencies and the oscillator. -For example, for 1-8
to 2-0MHz the oscillator will tune to 7-3 to 7-5MHz.
TC1 and L3 are adjusted until this is achieved. All
the required oscillator frequencies were listed earlier.
If a required band cannot be reached with some of
the trimmers, the core of L3 is slightly moved to
correct this, until adjustment of the five trimmers
alone allows all five bands to be covered.

2. An alternative method is to use a signal
generator, or to find amateur band signals, working
the converter into the receiver in the usual way. The
core of L3 is sealed after adjustment.

Subsequently adjust the core of L1 so that 7MHz
signals are peaked with VCI1 fully closed, and 21MHz
is reached with VCI nearly completely open. L2 has
more than adequate coverage for 160 and 80m and
the core is set so that VC1 gives resonance with both
bands. VC1 will allow tuning of signals 11MHz away
from the required bands, in the way explained, so
the five resonant points for the wanted bands should
be marked on the dial of this control. The core of
L4 is simply adjusted for best volume or sensitivity.
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IF Unit

The IF stage is assembled on a metal chassis about
75 x 50 x 40mm (3 x 2 x 1%in) high, as in Fig. 7,
made from scrap metal. Coil L5 is wound on a 7mm
diameter former. Begin at point 1 and wind on thirty-
three turns to 32SWG enamelled wire, finishing at
point 2. C18 is across this winding, its leads projecting
under the chassis. Winding 3-4 is ten turuns, close to
the main winding.

0o oo o oiMC i o 00 o
¥ 3
° - __——--_ o
C17i =
o
\ RN R10
Tr3 °
\\\ o . c16
\\T . ~a--s 1} L4
R\\ -~ d
< 45\ o 6\0c 0o 0 0 o ©
+

Chassis

75 x 50 x 40mm|
(3x2x 1M") '2 1'

Y
See text for
o/ winding details

w534

Fig. 7: Layout and wiring for the optional IF @mplifier stage.

The small board in Fig. 7 is mounted by a bracket,
which is the chassis and negative return. Output from
4 goes to a co-axial socket on the unit. The coil core
is set to peak signals, as for L4.

BFO Unit

Fig. 3 is the circuit, and Fig. 8 the layout of this
stage. L6 is wound on a 7mm diameter former, with.
core, and has thirty turns of 32SWG wire, close
wound, centre-tapped for the chassis connection. R14
and R15 allow the shorting of VC3, to put the stage
out of use, thus avoiding a separate switch. The
extreme corner of one moving plate is bent outwards,
so that it firmly contacts a fixed plate when the
capacitor is closed.

A satisfactory level of BFO coupling was obtained
by running an insulated lead from VC3 (marked IF)
and looping this round the centre pin of the output
socket in Fig. 7. When this stage is fitted, set VC3
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half open, tune in an AM or CW signal and adjust
the core of L6 for the usual zero beat position.
Rotating VC3 either way should then cause a hetero-
dyne, rising in pitch.

65 x 35mm (21Lx Plg) 0-15" matrix f”‘_
0o o o o o C22 o o//'S_'S—B—c b
C
o R13 o
/

o
N
N
Io
R
!
!

o
o
-
9

-
Q

R15 \| o1
o T — o >
+ /
o (] v
o o + s———'-——%MC l
c23

Fig. 8: Constructional details for
the BFO unit. The rear view of the
converter, below, may help with the
final placement of the main
components on the chassis.

The converter is ideal for use with the general
coverage type of communications receiver, but can
of course be used with other receivers. A screened
aerial lead from receiver to converter is necessary,
and should not be longer than necessary. This can
provide an earth connection from converter to
receiver, which is essential.

The likelihood of 5-5MHz breakthrough depends on
the screening and other factors. A very small adjust-
ment of receiver tuning above or below 5-5MHz will
have little important effect on calibration, but if the
shift away from 5-5MHz is substantial the converter
ought to be re-aligned to suit the actual IF output to
be used. Chances of 5-5MHz breakthrough will be
very much reduced by using an aerial tuner, which
will also allow best results with very weak signals.
It is also possible to fit a 5-5MHz trap in the aerial
lead at the converter. It is essential to turn back VR1

with strong signals to avoid overloading the receiver.
e
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® TEN YEARS OF
COLOUR!

Next month’s issue is a special one to com-
memorate ten years of colour TV broadcasting in
the UK. Pat Hawker sets the scene with an
account of the debate over the choice of colour
system — whether to go for NTSC, SECAM, PAL
or one of the other variants. E. Trundle describes
ten vyears’ experience of servicing colour
receivers, from the early valved monsters to to-
day’s 'solid-state, slim-line sets with in-line gun
c.r.t.s. And Harold Peters takes you behind the
scenes with an account of the problems the
setmakers have had to solve.

® VCR SERVO FAULTS

Dealing with faults in VCR servo circuits is a
relatively new aspect of the servicing scene.
Steve Beeching describes a logical approach to
finding out where the trouble lies in the twin
servo (head and capstan) system used in the
Philips N1500 series of VCRs.

® CO-CHANNEL NOTCH FILTER

In some locations different ITV programmes are
available on the same channel. Whichever is
selected, there is the problem of co-channel
interference. The vision carrier offset makes it
possible to use a notch filter to reduce the
interference however. Alan Latham describes an
interesting RC notch filter with an f.e.t. amplifier
to increase the Q factor. This can be inserted in
the luminance channel.

PLUS ALL THE REGULAR
FEATURES

ORDER YOUR COPY ON THE FORM BELOW -

1
]
I
|
I
I
I
I
|
|
I
|
I
|
|
L

(Name of Newsagent)
Please reserve/deliver the DECEMBER issue of

TELEVISION (50p), on sale November 21st, and

continue every month until further notice.
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PRODUCTIO!

LINES

Coupled and amplified

A 50W audio power amplifier and a
new family of LED/Photocell opto-
couplers are two new products to
come out of NSL. The amplifier, which
is mounted on its own heatsink is
claimed to have a frequency response
from 15Hz up to 25kHz with the addition

of only one external capacitor and
power supply. Notated the Epitek
5070A, distortion is put at less than
0-159% at full power, with the additional
advantages of S/C protection and

automatic thermal shut-down over
70°C.

The opto-couplers which have been
given the title '5S family’ are en-
capsulated in a clear epoxy, with the
detectors rated at 320V/250mW, with
an LED current of 26mA, giving maxi-
mum on, and minimum dark resist-
ances of 2k ohms and 100M ohms
respectively. These coupled pairs are
available in either 4pin TO5 size can,
a cylindrical shaped package in which
the detector and LED ieads emerge at
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opposite ends, and a 2in square
module. The latter has the added
advantage of housing either one or
two cells. Prices range from £2-90 to
£5-00 pius VAT each, and for the
Epitek 5070A power amplifier the price
is £16-50 plus VAT for 1off but in-
including P&P.

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

ldeally suited to the electronic con-
structor is a new vice from Greenwood
Electronics. If you've ever tried drilling
a chassis or soldering components to
a tag strip or PCB you know that a
third hand is a necessity. This new
vice, labelled the Oryx Model 1B is
equipped with 3-5in jaws and is fully
adjustable to rotate through 360° and
can be locked in any position. Replace-
able nylon jaw linings are included
which protect delicate surfaces, while
the finish is in stove enamelled green.
The Oryx bench vice sells for £19-95
plus VAT.

Greenwood Electronics, Portman
Road, Berkshire. Tel: Reading 595844.

www americanradiohistorv com

Philip’s kits

Complete Kits manufactured by a
reputable cempany usually have one
big advantage over a project whose
components have been bought ‘piece-
meal’—and that is the finished object
looks professional. Of course by
buying a complete kit, you have

everything you need at once, together
with instructions and probably useful
hints and tips about the pitfalls a
builder is likely to come across. A
range of electronic kits have now been
made available by Philips, and com-

prise a wide variety from a small multi-
purpose amplifier to a studio-quality
mixer unit. An illustrated catalogue
giving full details of the complete
range of kits is available from the
distributors, and with every kit there is
a money-back guarantee.

SST Distributors (Electronic Com-
ponents) Ltd., West Road, Tottenham,
London N17. Tel: 01-808 4884.
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Packed-up

The latest products to join the bubble-
pack band wagon are a range of record
and cassette care accessories from
BASF. Called Checkpoint products,
BASF state that ‘they are the result of
careful research into what the market
really needs, and that the series is
therefore limited to useful, non-
gimmicky products’. The items which
make up the Checkpoint range are too
numerous to list, but for the record
enthusiast there are nine packs avail-
able, for the cassette and reel-to-reel
enthusiast, 25 packs, and for the lucky
person who has both record and
cassette player, one pack.

As can be seen from the photograph,
some of the packs are really compre-
hensive, with, for example, the Record
and Cassette Care Kit containing such
goodies as a record cleaning arm,
cleaning pad, stylus cleaning fluid and
brush, inspection mirror, two screw-
drivers, index cards, self-adhesive

cassette labels, stroboscope speed
check discs and a cleaning cloth.Packs
start at around 30p for the Record
Cleaning Cloth and extend up to £7-94

for the Record and Cassette Care kit.

BASF (UK) Ltd., Haddon House, 2-4
Fitzroy Street, London W1. Tel: 01-637
8971.

Now you seeit...

When you connected-up the PW
‘Interwipe’, or tried to repair that faulty
TV, probably the most difficult prob-
lem that presented itself to you was in
actually seeing what you were doing.
There are many instances when the
DIY enthusiast, electrician, technician
or ordinary hobbyist needs a source of
light that he can shine round corners.

Practical Wireless, December 1977

Samamion P TGROY,

Now, throwing a little light on this
subject is GSPK (Sales) Ltd, who are
marketing a torch that is designed to
illuminate all those inaccessible spots.
Called the 'Search Lite' it comprises
a slim 140mm pen light and a 165mm
detachable clear acrylic extension
piece. it requires either HP7 or SP7
batteries.

Priced at £1-99 incl. VAT it should
be avaiiable just about everywhere.
GSPK (Sales) Ltd., Hookstone Park,
Harrogate, Yorks, Tel: 0423 886641.
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Display digits

A 3L digit panel meter, featuring
auto-polarity, auto-zero, and an
accuracy of 0-1% has recently been
announced by Lascar electronics.
Available with sensitivities of either
199-9mV or 1.999mV FSD, the pur-
chaser can also choose between a
0:3in or a 0-43in red LED dispiay.
Over-range input is indicated by

suppression of the last three digits,
and the left-hand decimal point is
programmable. Measuring 76 X 70 X
10mm, both versions can be obtained
for the ‘not unoriginal sum’ of £19-99.

Lascar Electronics, PO Box 12, Module
House, Billericay, Essex, Tel : 02774 3394.
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DESIGN YOUR OWN PROJECGTS
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IMPEDANCE MATCHING AMPLIFIER

This month we are going to take a look at the
solution to a simple problem which covers some very
important points, many of which we have not really
considered in previous projects in this series. The
background to this project is that a little while ago
we went to visit a friend who, seeing us arrive,
gestured wildly from his window for us to be quiet
and then came out to meet us. The reason for this
charade turned out to be that he was trying to copy
a tape from a reel-to-reel machine to a cassette re-
corder. The problem was that the output socket of
the first machine was inadequate to drive the input
of the second. He was solving this problem by record-
ing from loudspeaker to microphone!

Now one doesn’t need to be a dedicated Hi-Fi
fanatic to realise that this is a horribly unsatis-
factory way of recording, for more reasons than the
inhospitality it creates so we resolved to settle the
problem electronically.

Specification

A little delving around in the typically inadequate
booklets supplied by the manufacturers of the
machines revealed that we needed an amplifier with
a voltage gain of about ten, an input impedance of at
least 20k and an output impedance of less than 3kQ.
Choosing a supply voltage of 9 volts which should
prove to be a simple and practical value, completes
the basic specification.

% vee

H?%@

HI-

Fig. 1: A typical **feed-back pair”.

With regard to the type of circuit that we are going
to base the rest of our design on, the next thing to
consider is whether a two-stage transistor amplifier
is necessary or whether one stage is sufficient. The
great advantage of ‘“feedback pair” arrangements
such as the one shown in Fig. 1 is that you effec-
tively “design out” the transistor characteristics by
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using masses of feedback. The reason for doing this
is that the essential characteristics of the circuit are
then almost independent of the parameters of the
individual transistors used, which may vary quite a
bit between individual specimens. These charac-
teristics are then dependent on the passive com-
ponents present.

Is it possible to achieve this desirable state of affairs
using only one transistor? Well, the real reason that the
circuit shown in Fig. 1 works is that the two tran-
sistors used have a much higher gain than that of
the overall circuit, this gain being settled by the
feedback network. As the gain of a single transistor
common emitter stage is in principle a couple of
hundred and since we only want a gain of ten there
seems to be plenty of scope for producing a stable
circuit using negative feedback. The reader may well
be acquainted with the technique that we are going
to employ, but possibly does not recognise it as feed-
back.

Feedback

There are essentially two ways to apply negative
feedback to a one transistor stage; these are shown

" in Fig. 2. Although both of these circuits stabilise the

gain they differ in many respects—it is useful to have
some idea of why this is so. First let us look at the
series version shown in Fig. 2(a). The operation is
fairly simple: when the base voltage rises a little the
collector current increases, however this means that
the emitter current increases as well which causes
the emitter voltage to rise. The total effect is that
the emitter voltage tends to “follow” the base voltage
and hence the voltage difference between the base
and the emitter doesn’t change nearly as much as the
base voltage itself does. The result of all this is that
the voltage gain is reduced and the input impedance
is increased. Putting these facts in terms of formulae:
the voltage gain becomes RL/Re and the input
impedance is hFE x Re in parallel with the bias
resistors. We should point out in passing that these
formulae are at best only approximate and cease to
be valid if you are overly ambitious and try to pro-
duce more gain than the transistor can provide. In
particular a resistance of 25/Ie (where Ie is the
emitter current in mA) should be put in series with
Re for the purpose of both the above calculations.
The circuit should be fed from a source with a
low output impedance compared with the input-
impedance, otherwise the feedback will not work as
intended. The operation of the shunt feedback
arrangement shown in Fig. 2(b) is entirely different.
Here we require a high impedance source and the
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idea is to make the signal current taken by the base
of the transistor negligible compared with that flow-
ing in RF and the signal source. Under these condi-
tions the current gain becomes Rf/RL and the voltage
gain from the unloaded source te output is then
Rf/Rs where .Rs is the source resistance, This is
essentially a current amplifier and the feedback will
not be realised unless the source is a current source
i.e. has a high internal impedance.

It is fairly clear that our application is one that
requires a voltage amplifier and so we will base our
design on the circuit of Fig. 2(a). Given the basic
framework of the circuit, let us now proceed with the
detailed design.

Vee Vee
RL é Ru

(@) (b} WE56

Fig. 2: Series and shunt feed-back circuits.

Design

The first thing to do is to decide on the static (i.e.
DC) voltages and currents and select a suitable
transistor. In the higher echelon of the designing
business it is normal to design the circuit, find out
what specifications are needed for the transistor and
then select the transistor type from the multitudes
available. It is a lot easier here to say that we will use
a BC109 because it has high gain, low noise, and is
readily available. Readers who have ever looked up
data on the BC109 will have found that most of it is
given for a collector current of 2mA, but 1mA seems
quite adequate for this job. Our supply voltage is 9V
and it is sensible to space out our collector and emitter
voltages as much as possible so as to have a large
margin for possible error. Lets settle for an emitter
voltage of 2-7V and a collector voltage of 9—2-7T=
6-3V. This means that we will require a base voltage
of about 2-74-0-6=3-3V. This stage of the design is
shown in Fig. 3: all that we have used here is Ohm’s
Law and the well known facts that the forward bias
on the base-emitter junction of a silicon transistor
is about 0-6V and that the emitter and collector
currents will have about the same value.

v

Bias Network

The time: has now come fo assign values to RB1
and RB2. There is a rule of thumb which states that
the current flowing down the resistor chain should
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be at least five times, and preferably ten times, the
maximum base current. There is, however, a much
better way of calculating the resistor values: this
involves regarding the bias network as a simple
voltage source with an internal resistance. In our case

the voltage is given byﬁ%]}%{g{

impedance is RB1 in parallel with RB2 (written RB1 |
RB2). An equivalent circuit of the bias network is
shown in Fig. 4. We must now decide how great we
can allow this source impedance to be. Now the
static DC gain (hFE) of a BCl09 at Ic=2mA is
quoted as 200-800, so let us play safe and assume a
value of 150. In this case the maximum base current

W55 oV
180k Tk C2

and its internal

L Fig. 5: The potential
sci09 . dvider values.

is going to be 1/150 mA. It is probably quite safe
to let this have the effect of dropping the bias voltage
by half a volt, so we set a maximum cn RB1 || RB2 of

%+ $k9=75k9. So we want a potential divider
which produces a voltage of about 3-3V off load and
which has an impedance of about 75k{). A calcula-
tion reveals that RB1=180k(} and RB2=100kQ
satisfy these conditions and have a source impedance
of about 64kQ. If you calculate it yourself you will
find that these values give almost exactly five times
the current in the divider as is expected in the base,
confirming the value of the rule of thumb approach.
The method that we have used is, however, more
instructive and is applicable to cases when there are
several different supply rails. Anyway, back to busi-
ness: we have now reached the stage shown in Fig. 5.

Gain and Impedance
It is now time to look at the voltage gain of our
circuit. At the moment it is just less than one, so to
realise our aim of a gain of ten at audio frequencies
we will need to reduce the impedance to AC signals
at the collector. This is done with a decoupling
capacitor. We have already mentioned that the gain
continued on page 606
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OF THE MONTH s

Brian DANCE M.Sc

It is very important that the speed of small motors
used in tape recorders and record players shall re-
main constant or the frequencies of the audio notes
reproduced in the loudspeaker will vary. The speed
of mains driven synchronous motors is locked to the
frequency of the mains supply but the speed of
battery-driven motors used in portable equipment can
vary with the ambient temperature and with the
supply voltage, whilst variations in the mechanical
. resistance opposing the movement of the motor
spindle can also result in speed variations.

Regulator Devices

A series of monolithic motor speed regulator
devices manufactured by Thomson-CSF Ltd. can be
used in extremely simple circuits to stabilise the
motor speed. It is important to note that these
devices can be employed only for the speed regula-
tion of small permanent magnet DC motors; an en-
tirely different type of motor speed regulator is
required for use with- AC motors.

Although the devices to be discussed have been
developed especially for use with portable tape
recorder or record player motors and for similar
equipment used in road vehicles, they can also be
used to regulate the speed of any small DC motor.
Indeed, they can be used in applications not involving
motors where one requires a voltage source which
increases in value with the current taken from the
output. However, care must be taken to ensure that
the maximum permissible output current is not ex-
ceeded.

area Front

Heat sink Bolt hole  Top view
O Contact
1-.

3

1 Cutput
1 Positive supply 2 Positive supply
2 Qutput to motor 3 Tape stop

3 Negative supply and substrate

4 Substrate (Negative supply)

Fig. 1: Packaging and pin connections.

Types

The TCA900 and TCA910 devices are encapsulated
in a plastic package of the type shown in Fig. 1; this
is known as the TO-126, SOT-32 or CB-16 package.
The rear metal face of this package is designed so
that it can be clamped to a heat sink if necessary.
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I THOMSON-CSF SPEED REGULATORS l

Q » Ve

. C1’i100nF

TCA 900
o
TCA 910

I
VR1 m

3 @
m%

e

Fig. 2: The basic control circuilry.

The TCA900 and the TCA910 have different operat-
ing voltages. The TCA900 must not be used with a
supply voltage above the absolute maximum limif of
14V or it may be damaged; this device is especially
suitable for controlling the speed of motors in
portable cassette players operating from power
supplies in the range 5-5V to 12V. (The operating
voltage should always be somewhat less than the
maximum permissible value). The TCA910 has the
higher absolute maximum voltage rating of 20V and
is suitable for use with motors operating from supplies
of up to 18V. For example, equipment in a vehicle
operating from the nominal 12V (which can rise
during charging) should use the TCA910.

The ESM900 and EM910 devices are rather similar
electrically to the other two types, but incorporate a
circuit for automatically stopping the motor at the
end of a tape when the conducting aluminium foil at
the end shorts a pair of stop contacts in the tape trans-
port mechanism. The ESM900 has an operating
voltage range similar to the TCA900, whilst the
ESM910 has the same operating voltage ratings as
the TCA910.

The ESM900 and the ESM910 are encapsulated in
the TO-12 type of package shown in Fig. 1; it is a
circular metal transistor-like package with four leads,
the additional lead being used for the tape stop
contacts. If no heat sink is used, the package of Fig. 2
can dissipate a maximum of only 0-5W at ambient
temperatures up to 60°C, whilst the plastic package
of Fig.1can dissipate up to 0-8W at ambient tempera-
tures up to 70°C without any heat sink. The plastic
package can dissipate up to 3-3W with a heat sink of
thermal resistance 15°C/W at ambient temperatures
up to 70°C.

Circuit
The circuit for use with the TCA900 and the

* TCA910 is shown in Fig. 2 and is striking for its sim-

plicity. The speed of the motor can be adjusted by
means of VR1 which should normally have a value
of between 2kQ and 5k}. The maximum output cur-

Continued on Page 606
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Just clip it over your IC.
It instantly and accurately shows both
static and dynamic logic states,
on a bright, 16-LED dlsplay

It finds its own
power.

it cuts out
guesswork,
saves time, and
eliminates the risk
of short-circuits.

LM-1 is suitable for all dual-in
line logic ICs; DTL, TTL, HTL, CMOS

up to 16 pins.

LED on=logic state 1 (high), LED off=logic
state O (low), and each LED is clearly numbered

1to 16inthe conventional IC pattern.

Input Threshold
Input Impedance
input Voltage Range

Maximum Current Drain
Maximum Input Frequency*
Operating Temperature Range
Weight

Maximum Dimensions

0.5 volts.

Brief specification

2V £ 0.2 volts.

100,000 Ohms

4 volts minimum 15 volts
maximum across any two
or more input leads
200mA @ 10volts
10,000 Hz 50% duty cycle
0°Cto 50°C

3ounces (85 grams)
40x20x 18"

102x 51 x 45mm

*LM-1 will respond to signals up to 0.1 MHz when the input
signal swing exceeds the threshold voltage by more than

Applications

Design, breadboarding, testing and
checking new logic systems.

Direct real-time monitoring of logic
function in operating equipment.
Long-term testing of individual iCs.
ldentification of unused elements,

to find room for an extra gate. clock etc.

Observing relationships between ICs
on different boards of muitiple board
systems (you need more than one
LM-1 to observe simultaneously,

of course).

Plus dozens of other uses. You'll find
them.

total £31.50, including box

Plus 8% VAT, plus post
] and packaging,
and instruction manual.
| ]

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., SPUR ROAD,NORTH FELTHAM TRADING ESTATE, FELTHAM, MiDDLESEX TW14 OTJ. TELEPHONE: O1- 890 0782.
REG IN LONDON: £303780 VAT NO: 224 8074 71 *TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME ~ TELEX: 8813669 CSCLTD.
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Try the LM-1 and

you won't know how
you ever managed
without it!

It’s Easy to Order

Ring us (01-890 0782) with your
Access, Barclaycard or American
Express number and your order
will be in the post that night.
Alternatively, send a cheque, or
postal order (don't send credit
cards!) and it still only takes a
few days.

Otherwise ask for our complete
catalogue.

CONTINENTAL SPECIALTIES CORPORATION
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iC OF THE MONTH-—continued from page 604

rent from any of the devices under discussion is
0-5A. The voltage between pins 1 and 2 should not
be less than about 1-5V, as the drop-out voltage
between these terminals at which correct operation
ceases is typically 1-2V. The capacitor Cl provides
the normal power supply decoupling at high fre-
quencies which should be used with all types of linear
integrated circuits.

The value of R1 should be about 8-5 times the
resistance of the motor, but a higher value of R1 may
result in oscillation. A lower value of R1 will result
in the speed regulation being impaired when varia-
tions in the mechanical load imposed on the motor
occur. Typical values for R1 are in the region of 100
to 400Q.

Tape Stop

The circuit for the use of the ESM900 and the
ESM910 is shown in Fig. 3. The pin connections differ
from those of Fig. 2 and a stop switch is shown. The
typical current which must pass between the con-
tacts in the tape transport mechanism to stop the
motor is 2mA; the motoer starts again when the

>tVe

. C1l100nF

3| Esmoe00 |

or
ESM 910 VRA1
4
m%

b [xz3e]

‘Fig. 3: External switching. :

Stop
contacts

aluminium foil at the end of the tape is removed from
the contacts. This stop mechanism may be used for
other purposes when a motor must be stopped.

The value of Rl in Fig. 3 should be about 10 times
the resistance of the motor, but otherwise the per-
formance is almost identical with that of the other
two devices of Fig. 2.

Conclusion

One may regard these devices as over-compensated
voltage regulators. The voltage supplied to the motor
is not merely kept constant as the load current in-
creases, but actually increases with the load current.

The devices are available from Phoenix Electronics
Ltd., 46 Osborne Road, Southsea, Hants., PO5 3LT,
and other advertisers in PW. @

DESIGN YOUR OWN PROJECTS~—continued from page 603

is the ratio of the load resistance to the impedance
in the emitter so for a gain of ten we want, to be on
the safe side, the AC impedance at the collector to be
about 200Q. We already have 25/Ie=25Q internally
which we mentioned earlier, so 180Q in series with
a capacitor should be fine (see Fig. 6). As for the
value of the capacitor, we want its impedance to be
small compared with the 180Q for the lowest fre-
quency at which we want the circuit to operate. If
we take this frequency to be 30Hz, and say that the
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impedance should be about 200 at 30Hz then we have,
using the expression for the impedance of a capacitor,

1
X= ——
27£C
1 1
0=330c *° €= 12002

so a value of 250uF should be adequate.

Now for a check of the input impedance of the
circuit. This is given by the input impedance of the
transistor in parallel with the bias network. We said
before that the transistor’s input impedance is
hFE x Re. hFE for the BC109 should be at least 200, so
this becomes 40k(l. Now 40kQ in parallel with 64kQ
(the bias network) will give a value well over the
20kQ required by the specification, so we're OK here.
We can easily allow C1 to have a value of 2k{} at our

oV
oV

low frequency limit, so anything over about 2-5#F
should be adequate. At the output it seems reasonable
to let C2 have an impedance of about 20Q at 30Hz
so this gives C2=25pF. The final design is shown in
Fig. 7.

BOOK REVIEW—continued from page 593

the degree of detail to present to the reader. Or even who
his readers are. In one glib breath he talks about ““four dual-
rank master/slave flip-flops internally connected to provide
separate divide-by-two and divide-by-five counters.” in
another he describes a bottle of nail varnish for marking
unknown ICs: ''Partly serviceable devices are always handy
for experimental work, and it is a good plan to mark them so
that the good sections are easily identified. Coloured nail
varnish is ideal for this purpose. It comes in bottles com-
plete with a littie brush for immediate use, and quickly
dries.” 1 could have been safely assuméd that even the
most buich amongst the potential readership would know
all about the properties and packaging of nail polish.

The author is pedantic in detail yet leaves yawning gaps
in useful information. Accepting that the book is intended
to deal more with devices than Boolean algebra and system
organisation, it gives virtuaily no mention of logic families
other than the 74 series. Of these it deals only with simple
gates, flip-flops (JK type), a counter, Schmitt trigger and a
line decoder (for driving Nixie gas tubes). It mostly fails to
do justice to this limited repertoire; from simply reading the
book, one would never learn about shift registers, adders,
latches and the exclusive OR. Never mind compounded
functions within LS| packages (remember that the book is
supposed to be about hardware). As for C-MOS, who ever
heard of it anyway? ’

As reviewer, | could take issue with the few design
circuits that the author has provided. I could get bitchy
about unnecessary chapters such as the one concerning
the salvaging of unidentified ICs from gash equipment. |
could make unpleasant noises about the lack of useful
chapters, or even useless ones (76 pages for 95p). However,
I won’t. | will simply say that it’s a tough job writing about
logic devices—or anything—for beginners and that the
author simply isn't up to it. Frank Ogden
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Build a microprocessor
electronic musical door chime
which can play 24 different tunes!

eomplete WnAUMB-CNIME Zezgor e N el

Plays:

Greensleeves Cook House Door

God Save the Queen The Stars & Stripes’
Rule Britannia® Beethoven's Ode to Joy
Land ot Hope and Glory William Tell Overture
Oh Come All Ye Faithful Soldier’s Chorus
Oranges and Lemons Twinkle Twinkle Little Star
Westminster Chimes”® Great Gate of Kiev
Sailor's Hornpipe Marytand

Beethoven's “Fate Knocking” Deutschland uber Altes
The Marseillaise Bach

Mozart Colonel Bogre
Wedding March The Lorallie
‘Thesetunes play longerif the push button s kept pressed

¥ Handsome purpose built ABS cabinet

% Easy to build and install

x UsesTexas Instruments TMS1000 microcomputer
» Absolutely all parts supplied including I.C. socket

» Ready drilled and legended PCB included
¥ Comprehensive kit manual with full circuit details
¥ No previous microcomputer experience necessary
x All programming permanently retained is on chip ROM
, % Canbebuiltinabout 3 hours!
b . * Runsoff 2 PP3typebatteries.
world of wicnocomputens, ¥ Fully Guaranteed
% Save pounds on normalretad frice
The Chroma-Chime is the world’s first electronic musical
door chime which uses a pre-programmed microcomputer
e e N = e el "' chip to generate tunes. Instead of boring old buzzes, dings or
g dongs, the Chroma-Chime will play one of its 24 well known
tunes from its memory usingits tiny ‘brain” to all the music
synthesizing! Since everything is done by precise mathe-
matics, it cannot play the notes out of tune.

The unit has comprehensive built-in controls so that you
can notonly select the ‘tune of the day’but the volume,
tempo and envelope decay rate to change the sound
according to taste.

Not only visitors to the frontdoor will be amazed, if you
like you can connect an additional push button for a back
door which plays a different tune!

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

Please send DChromaChlme Kits at £18-00 each
including VAT and post and packing

PLEASE USE BLOCK CAPITALS

Name
Address

jenclose cheque/PO value £
ordebit my ACCESS/BARCLAYCARD account No.

[(TTTTTTTIITTI L

Signature The CHROMA-CHIME is exclusively designed by

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

- fordelivery. ;
Qeaseallow7 21daysfordelivery __] RiverWay, Harlow, Essex.
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SUPER TOUCH SENSITIVE PIANO

ALL THE CHARACTERISTICS OF A
REAL PIANO HAVE BEEN POSSIBLE
WITH ELECTRONICS

B Featuring :—Pianissimo and Fortissimo playing technique
B Natural speaking time—higher notes have shorter sound
and the jower notes have longer sound.

M Higher notes have slightly louder sound than the lower
notes.

B Perfect key up and key down effect of a real piano. When
a key is depressed and held down the sound decays slowly,
and when the key is released the sound decays rapidiy.

B Loud and Soft Pedal:—When the loud pedal is depressed
and the note is played and released the sound decays
stowly, but when the loud pedal is released the sound
decays instantly.

ALL THIS MAKES OUR ELECTRONIC TOUCH-SENSITIVE
PIANO THE FINEST IN THE WORLD.

Complete kit price £199 carr. £6, plus £25-62 VAT.

MAYFAIR Mkll ELECTRONIC ORGAN
Specification: 11 voices, 4 pitches, sustain,
upper & lower 4 octave split keyboard
Complete kit price £175 carr. £6, plus £22-62 VAT.
THEORGAN MANIACS WILL BE AROUND FOR100 YEARS !

To enable us to keep our prices low our advertisement will
not be appearing as regularly.

We are the only London stockists for keyboards, pedal
boards, consoles, key-contacts, stop switches, organ i.c.'s,
and all specialised components for electronic music.

ORGAN AND PIANO KITS: To maintain our success we
will only sell professionally designed and 100% proven kits.

Our organs and pianos can be purchased from most music
stores as we are now supplying to the trade.

Sorry no catalogue at present, if you are keen visit our show-
room without obligation.

Now available from stock. Mayfair Mk 1l Electronic Organs
ready built £285 inc. VAT plus carr. £6. Humry, send your
order to-day.

=/ ELEGTRONIC MUSICAL INSTRUMENTS
12 Brett Road, Hackney, London E8 1JP
Tel: 01-986-8455/986-5063

Component Shop: 40a Dalston Lane E8 2AZ
Tel: 01-249-5624

J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoln LN2 1JF  Tel: 20767

NKT2i4 PNP TRANSISTORS SIMILAR TO OC7} at 10p, 6 for 50p.

100-0-100.A TUNING METER 1§ X [3at

?15) ?S@S?IR;'ED TANTALUM BEAD CAPACITORS from -33uF to
" 0.

MINIATURE 2 POLE 4 WAY ROTARY SWITCH @ 20p.

ELECTRET MICROPHONE INSERT with FET Pre-Amp @ £1-85.

PHONO SOCKETS Single @ 5p, Double @ 10p, Triple @ 5p, Quad

@ 20p.

NPN SILICON PHOTO TRANSISTORS @ 1i5p, PHOTO
DARLINGTONS @ 22p

50 AC128 TRANSISTORS Branded but Untested @ 57p.

30 AFI17-OCI170 TYPE TRANSISTORS Untested @ 57p.

500 yd REEL OF PVC CABLE 25 Strand -004 for £3

2 PIN DIN SOCKETS Single @ 10p, Double @ 18

MAINS PUSH ON PUSH DPDT SWITCH Less Knob @ 15p.
UNMARKED GOOD BFY51 TRANSISTORS at 6 for 57p.

RCA CA3089@ FM L.C. at £1-40.

TEXAS THYRISTORS TIC 47 200 PIV 300mA @ 18p each.

OPTO ISOLATORS TYPE IL-74 with data @ 50p.

100 MULLARD €280 CAPACITORS Assorted for 57p.

RCA PNP 3 Watt TRANSISTORS 40410 at 18p. each.

POWER TRANSISTORS MP81i2 @ i5p, MP8I13 @ 15p.

AUDIBLE ALARM SYSTEM For Car Seat Belts with Translstors and
1.C. No details at 75p.

50 BC107-8-9 TRANSISTORS Untested for 57p.

MULLARD LP1186 YARI-CAP FM FRONT END @ £4-85.

BDI187 4 AMP NPN POWER TRANSISTORS at 25p, 5 for £1.

5.5 MHz CERAMIC FILTER at 27p each.

100 MINIATURE SILICON DIODES BA Series for 57p.

10 x 10pf DIFFERENTIAL AIRSPACED TRIMMER @ 22p.

20 ASSORTED VARI-CAP DIODES Untested for 45p.

CRYSTALS 10X TYPE 5 MHz @ 50p, I0XAJ 600 KHz @ 50p, 7 MHz
@ 60p, 8 MHz @ 6

30 ASSORTED IOXA] TYPE CRYSTALS @ £1:10.

20 ASSORTED FT 24|/A CRYSTALS 72to0 96 MHz @ £I |o
SOLDER-IN FEED THRO's 6-8pf, 300pf, 1000pf @ 20p d

TO39 NPN 5 WATT DARLINGTON TRANSISTORS @ 20p each.
ZN 414 RADIO 1.C. With data @ £I.

250pf SOLID DIELECTRIC VARIABLE For above @ 3.

50 VOLT SUB-MINIATURE DISC CERAMICS 22, 27 I00 150, 1000,
2200pf, -Oiuf. All at 20p doz.

BCX36 or BCX37 TRANSISTORS at 8 for 50p.

UNIJUNCTIONS TiS43 @ 20p, MEU2I @ 22p, 2N4871 @ 22p,
MU 4894 @ 22p, 4JD5E29 @ 22p.

YHF POWER TRANSISTORS Unmarked 2N3866 at 3 for 75p,
2N3553 at 3 for £1-10, 2N3375 @ £1 each.

CAMBION R.F. CHOKES 22uH. @ 5p each.

VHF TEST SET type 210 provides RF O/P over range 20 to 88Mc/s
in 4 bands, approx. 10 Mill/yv O/P CW or pulse mod at approx.
30Kc. Also contains noise generator with 50Ma meter, 2 Mc/s int.
calibrator. These units have int. p.u. but this is not suitable for
50c/s {req. 250v ht & 6-3v). Supplied in case with ae rods, cal. charts
circ. & notes £10-80. PANEL METERS all new American surpius
100Ua scale 0 to 100, 2”7 dia. £3. 1 Ma scale special marked yell,
green, vell., 27 dia. £1-30. 200 Ua scale special marked red, green
red, 23" dia., £1-70. 500-0-500Ua scale special marked lead & lag,
147 dia., £1. 150-0-150Ua scale plain with ct mark, 23“dia., £2.
200v FSD scale marked reflec volts, 2” dia., £2. 500 Ua scale marked
0 to 5Kv linear, 2” dia., £2. VALVE TESTER adaptors Mx 949, for
use with 1-177 American valve testers, will extend range of this
tester to inculde B9a & L.p. Tx types with circ., £5-40. BATTERIES
sealed rechargeable lead acid 6volt by Dryfit, two sizes, 1:8 A/Hr,
size 23 Xx2x2”, £5-40 & 26 AJHr, size 5} x 14 x24”, £6'50 both new.
SOLID STATE power swt opto coupled control 5 to 15 volis dc,
with handle 240v at 5 amps or 13 amps on heatsink, okay for sound
to light units, £2-40, HEATERS tubular flat 240v, 150w, approx. size
64 x 10”7, were used for film drying, new £1-50. CRYSTALS mixed
10x & 10xj types in range 4 to 8 Mc/s, 20 for £2-20. STANDARD
crystal dual 100Kc & 1 Mc/s in 10X case with suggested circ., £2-80,
TEST SET 501 portable unit contains meter 50Ua, will measure
res., volts to 250 & 1Kv. in case with battery holder, etc., £5-40
WIRE flex insulated, okay for aerial wire 25 m, for 85p. TUNING
COND dual gang 240pf per section, air spaced ceramic insl. &
shatft, suitable LP Tx shaft, size ? x %", new £2:50,

" Above prices include carr./postage & Vat.
SAE for list 18 or enquiry, goods ex. equipment unless stated new.
Shop open Tues. to Sat.

A.H.SUPPLIES

122 HANDSWORTH RD., SHEFFIELD $9 4AE  Ph. 444278 (0742)
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by Eric Dowdeswell G4AR

It will come as a surprise to readers to learn that PW,
with certain other magazines of the Practicals Group, is
moving to Poole, Dorset, in the very near future, together
with a new Editor. Yours truly will not be going with
them but I hope to continue the column as an outside
contributor. So do keep writing to me, at'my home QTH.

Reports are rather scarce again this month, so far. I
.am off to Greece for a couple of weeks and 1 hope to be
able to squeeze in some more news at the end, from the
letters that will have arrived in the meantime. We start
off with Nick Smith (Leamingiton Spa), who first wrote
in 1975 but who has obviously learned a lot since then!
His trusty Bush valved radio has finally given up the ghost
so he is looking for something a little more sophisticated.
What better source of ads than Short Wave Mag or
Radcom OM? The price bracket is £20-£30, so if you can
help Nick drop him .a line at 59 Wellington Road, Lilling-
ton, Leamington Spa.

Michael Walker, aged 15, is full of praise for the White
Rose Radio Club up in Leeds and enjoyed getting his
hands on some exotic gear at one of the Field Days. He
will have started on his RAE course by now, so good luck,
Michael. One year older Tom Higgins of Letterkenny, Co.
Donegal, says he found the column “inspiring” and has
been listening now for about a year and he tco hopes to
take the RAE when he can find time away from his
regular studies. At the moment he has a home-brew
TRF set but his problem is getting a decent aerial up,
plus TV QRM. A shorter aerial, well away from the TV
set, might be an answer OM.

Yet another young man who should now be in the
throes of swotting for the RAE is Robin Bayley, in Kem-
berton, Salop. He has just passed an electronics exam
at the local college which ought to be a good start
towards getting a ticket. He still finds time to look around
the HF bands. FP8 and HKO can’t be bad on 80m in the
summer! Regular log-sender Brian Harrison tells me of
a new club just formed in Hastings, using the call G6HH,
the first club there, apparently, since the ’30s. If you want
any more info then you’d better write to Brian at 99 Farley
Bank, Hastings, Sussex. Brian stuck to SSB on 10, 15 and
20m. He found a new prefix on 15m in the form of P29JS,
better known as New Guinea. A51RG in Bhutan is a very
rare one indeed so let’s hope it turns up trumps with a
QSL!

CLUB NEWS The first issue of the Edinburgh and
District ARC’s newsletter “Ham News” looks good and
the club has many interesting events coming up. Meetings
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Tuesday nights at the high spot of Edinburgh, the club-
room; of the Edinburgh Astronomical Society, at 1930 hrs.
President Norman King has just passed his RAE so hopes
to be active soon while the call GMAHAM has been re-
served for the club and should be issued before very much
longer. Secretary is Jim Martin, 22 Ross Gardens, Edin-
burgh EH9 3BR, telephone 667 8707. Another newly-
formed group is the Brighton and District RS and their
newsletter is also very well produced and printed. Hon.
Secretary is Nigel Hewitt, GBJFT, of 74 Carlyle Street,
Brighton, Sussex. However, I must castigate both Hon.
Secretaries for not putting their addresses, or anyone
else’s for that matter, on their broadsheets! Callsigns are
just not enough! The same as the use of “QTHR” in ads
always. annoys me! It takes a while for newly-licensed
people to get into the call books and anyway a callbook
is not always to hand. Why not put the town, at least?

Yet another new club is the Ormskirk ARC. For the
moment meetings are held at members’ homes, on Wed-
nesday evenings. They make a point of being on VHF
on those evenings from 1930 to 2030 hrs on 145MHz so
try to QSO for details or contact Peter Kay, G4GCB, at
24 Laurel Avenue, Burscough, Ormskirk, Lancs.

Paul Farnsworth of Adlington, Lancs, writes again to
say he now has his home-brew set going. It is the design
in the May 77 issue of Radio Constructor. One problem
that comes up time and time again, in correspondence
from newcomers to the amateur bands, is whether to buy
or build a receiver. Unless the writer is experienced in
the construction of electronic gear my answer always is
“buy one”! Then a start can be made on listening while
the enthusiasm is running hot and there is a fair chance
that the newcomer can find the bands quite easily. There
is nothing so depressing as spending weeks or even
months on making a set and then running into alignment
and calibration problems. Another bit of advice is never
to rely upon the dial calibration of any set, particularly if
it is secondhand. If an internal calibrator is fitted all well
and good but otherwise an external crystal-controlled
calibrator is, to my mind, just as important at the outset
as the receiver itself.

Plenty of logs sent to me contain the calls of stations
which are obviously outside the ends of an amateur band,
because the user has relied upon the dial calibration. In
some cases, of course, the stations concerned are right-
fully using a shared band and only experience aided by a
prefix list can sort this matter out. A suitable calibrator
starts with a 1IMHz crystal with dividers down to 100kHz,
and 25kHz, or preferably, 10kHz.

Log extracts

B. Harrison:— 20m A51RG DX1PH HZ1BS OF1AJ/0J0
(Faroes) 15m KG6JEH P29BB TAIMB 10m EA9FJ
HISMRF LU2MHG PJ2FR 8R1J (Guyana) 9Y4NP

R. Bayley:— 80m A2GCO AP2AD FPSDH HKOCOP
40m DUIDBT FP8DX HKOCAT KH6PP 20m VKOXY
ZL3AK 15m EA9CR VK6WH

T. Higgins:— 80m ZS5LB 40m VP1EDE

All stations were received on SSB.
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SHORT WAVE BROADCASTS
by Charles Molloy G8BUS

The recent tests on 5925kHz by Austrian Radio (ORF)
which have now been completed, have brought some
commeént from DXers about out-of-band transmissions. It
is not illegal, as has been suggested, to operate outside
the international shortwave bands. The ITU (International
Telecommunications Union) regulations allow out-of-band
broadcasting provided no interference is caused and many
authorities, including the BBC, make use of this facility.
There is incidentally, an interesting in-band programme
from ORF on 6155kHz at 1805GMT when Austrian Short-
wave Panorama can be heard in English.

The areas beyond the band edges are used, not only by
well-established broadcasters but also by countries coming
onto the short waves for the first time and looking for
space. These areas are interesting places for the DXer to
explore. Egypt and Israel seem to concenirate around the
band edge as do China and some Eastern European outlets.
Stations heard recently by the writer include:

5935kHz Riga, Latvia with programmes in Latvian and
Swedish at 2020

6205 Mebo 2 in Libya, testing with pops in the
evening

6225 Peking with Chinese music at 2100

6230 Cairo at 2045

9915 Delhi in English at 2210

11620  Delhi in English at 1925

11655 Tel Aviv in English at 2000

12085 Kuwait in English until sign-off at 2000

Kuwait is also reported at 1930 by Robhin Beyley from .

Kemberton, Salop, who uses a Marconi R1475 and long-
wire.

Following up last month’s request for information on
Radiostantsia Rodina, Charles Hardie, St Andrews reports
hearing this programme on 14200kHz at 2000 using his
JVC portable radio/TV which has a telescopic aerial.
Charles asks about a peculiar sound, almost like a machine
gun, on and around 7MHz and 9MHz This noise is over-
the-horizon shortwave radar coming from somewhere in
Eastern Europe. It jumps about in an unpredictable way
and is believed to be linked to ionospheric sounding equip-
ment in such a way that the radar automatically operates
near to the critical (penetration) frequency so that
optimum propagation is obtained. This type of transmission
is comtrary to the ITU regulations and it has led to a
number of international protests. If it continues and is
copied by other countries then it will eventually put an
end to all international broadcasting on the short waves.

Tony Cook writes from Gibraltar to say that he keeps
his HAC radio permanently tuned to Radio Nederland
because their programmes are so good. DX reported by
Tony covers Peking on 9100kHz at 2030, Johannesburg
(Radio RSA) on 9585 at 2030 and Jerusalem on 9425 at
2030. Roy Patrick (Mackworth, near Derby) has a Trio
9R59D communications receiver and a Joystick antenna
with which he pulled in the Voice of Kenya on 4915kHz
in the 60m band, Budapest in English on 5955, Malta
Calling on 5990 on Saturdays at 2045, Ankara on 9515 in
English at 2200, Lisbon 9740 in English at 2030, Israel
on 11655 in English at 2200. Roy mentions that he does
quite a lot with Latin Americans on 60m during the winter
and reports of this would be of interest to readers.

Simon Hicks writes from Swindon to say that Radio
Nederland will be altering their format from 90 to 50
minutes on November 7. Full details of the times and
the frequencies in use are obtainable from Radio Neder-
land, PO Box 222, Hilversum, Holland. Simon gives news
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of a new 90 minute programme from Radio Finland which
is on the air on Sundays at 1325 GMT on 11755kHz for
Europe and 15105 for North America. A DX programme
is included in this transmission.

November is the first month of the winter season om
the short waves as many international broadcasts will
be on new schedules and there will be changes of frequen-
cies. The four seasonal schedules issued by the Inter-
national Frequency Registration Board (IFRB) of the
ITU are:

November schedule, for the period November to

February.

March schedule, March and April.

May schedule, May to August.

September schedule, for September and October.

Thus there are two periods of four months and another
two periods of two months when changes may occur.
Although some countries do not change at every period
the majority do change. Up-to-date information is to be
had for the asking from most stations and DXers need
not be put off if the station’s address is not announced
over the air. Radio Finland, Helsinki, Finland will cer-
tainly find this station even although the full address is
PO Box 528, Helsinki 10.

News of activity on the 1lm band (25605kHz to
26095kHz) comes from St Leonards-on-Sea where Harold
Brodribb picked up Tel Aviv in Hebrew on 25065 between
1430 and 1540GMT using his CR100 receiver and an out-
door aerial. A number of Ttalian speaking stations, prob-
ably Citizens Band, were heard around 27MHz indicating
that the higher frequencies are gradually picking up again.
This is the first report of a logging on 11m for some time.

A letter from R. J. Irvine, Birmingham, asks if a varicap
is the same as a variable capacitor. No it is not the same,
but it does the same job by providing a capacitance that
is easily adjustable and therefore can be used for tuning.
The traditional variable capacitor is a mechanical device
that has a spindle attached to a set of moving vanes.
When the spindle is rotated one way, the moving vanes
mesh with a set of fixed vanes to increase the capacitance
between them. Turning the spindle the other way will
decrease the capacitance.

A varicap is a semiconductor variable capacitor. It is

really a reverse-biased diode whose capacitance depends

on the value of the bias voltage. The latter is applied to
the varicap by means of a potentiometer, and the com-
bination of the two provide a convenient means of tuning
a receiver when space is limited.

In the July issue of PW, John McFadden asked if it is
possible to hear Latin American stations working with less
than 1kW. Harold Buggins (Cowley) has a verification
letter from HHCN Port au Prince, Haiti at the time when
they were using 150W on 5660kHz and also a QSL card
from PZHS Paramaribo, Surinam, when it was on 5945kHz
with 300W. Are these really LATIN Americans? One is
French speaking and the other Dutch!

Harold has been DXing on and off since 1939 and he
recalls how he won a prize of two pounds of coffee beans
from TGWA Guatemala in 1940 for being the most distant
listener to one of their programmes. Every Latin American
country has been verified except Bolivia which is still on
the wanted list.

MEDIUM WAVE DX
by Charles Molloy GS8BUS

A new station in Newfoundland is reported by Alf Cosham
who lives in Steyning in Sussex. Listening on approxi-
mately 620kHz with his Trio 9R59D receiver and 75ft
longwire at 0520 on September 8 he heard the call CJYQ
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The C15/15 is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any car
radio/tape unit. It is simply wired in series with the existing speaker leads and in conjunction with our speakers S15 produces.
a system of incredible performance.

A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio/tape unit hence
alleviating the need for an onfoff switch.,

The amplifier is sealed into an integral heatsink and is terminated by screw connectors making installation a very easy process.

The S15 has beén specially designed for car use and produces performance equal to domestic speaiers yet retaining high power
handling and compact size.

C15/15 Data on S15

15 Watts per channel into 4Q . 6” Diameter

Distortion 0-2% at 1KHz at 15 watts 5%” Air Suspension

Frequency response 50Hz - 30KHz 2” Active Tweeter

Input Impedance 82 nominal i 200z Ceramic magnet

Input sensitivity 2 voits R.M.S, for 15 watts output 15 watts R.M.S. handling

Power line 10 - 18 volts 50 HZ - 15KHz frequency response
Open and Short Circuit protection 4Q Impedance

Thermal protection

Size 4 X 4 X 1 inches

C15/15 Price £17-74 + £2:21 VAT P & P free S15 Price pre pair £17-74 + £2-21 VAT P & P free

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

L.L.P. Electronics Ltd., Please SUpply .....cvvviiiiiiniiiiiiiininranees PO ST

Total Purchase Price

3 | Enclose Cheque [1 Postal Orders (1 Money Order []
Nackington, Canterbury, Please debit my Access account [] Barclaycard account []
Kent CT4 7AD. Account number

Tel. (0227) 63218. Name & Address

Crossland Heuse,
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SAVE YOU
MORE
POUNDS -

TELECRAFT

THESE UNBEATABLE
OFFERS CANNOT LAST!

T.V. GAME MODULES Colour (as illustrated left) £16.50. Black and white
Play six gamest! Colour Converter for black and white games £6.60.

(below) £10.50.

T.V.GAME I.C’'s AY-3-8500 £5.00; AY-3-8550 (gives horizontal and vertical bat
movement) £8.50; the SPORTEL ENT 600 (three games in colour with

horizontal and vertical bat movement) £15.00.

TELETEXT DECODERS (as illustrated below right) the TIFAX XM 11 £99.90

(fora limited period
only).

Application drawings supplied with all items and technical assistance
available.

TELECRAFT

53 Warwick Road, New Barnet, Herts EN5 5EQ
Telephone: 01-440 7033
Personal callers and trade enquiries welcome
Cheques and Postal Orders to be made payable to ‘Telecraft’
Prices include VAT, postage and packing
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and a reference to Newfoundland. Alf was probably
listening to CJOX Grand Bank Newfoundland on 610kHz
which is part of the CJON network. The ‘CJON Radio
Service’ is a network of stations in Newfoundland centred
on the 50kW CJON 930kHz in St John’s. Others, in
addition to CTJOX are CINW Musgravetown on 670, CJICN
Grand Falls on 680 and CJCR Gander om 1350kHz. A
station at St Anthony is under construction according to
the World Radio Handbook but no frequency is given.
Unfortunately, this mini-network often carries a single
programme and the announcement will either be ‘CIJON
Radio Service’ or a list of the calls of the members of
the network. All this is very confusing to the DXer.
Probably CIYQ is the new station at St Anthony but it
might be a change in callsign of one of the members of
the network.

Another chain of privately owned stations with VOCM
in St John’s on 590kHz as the key station, includes CHCM
in Marystown on 560, CKCM Grand Falls on 620, CKVO
Clarenville on 710 and CKGA Gander on 730 and this
network, too, sometimes carries a common announcement.
The CBC is represented by CBT in Grand Falls on 540kHz
right at the bottom of the band, CBN in St John’s on 640,
CBY in Corner Brook on 990 and a real challenge to the
DXer, CBG in Gander on 1450 with only 250W.

Newfoundland is a fascinating place for the medium
wave DXer. The majority of the stations mentioned here,
including CBG, have been logged in the UK. There are
others as well including two religious outlets with the
old V prefix, VOWR on 800 and VOAR on 1230kHz, both
in St John’s. Finally; there is an AFRTS outlet at the US
base in Argentia Bay which transmits with 50W on 1480
and it too has been heard in the UK.

I have always been interested in the medium waveband
writes Malcolm Laugharne from Oxford who DXes with
a Philips portable receiver. “Interference is bad when I
use the mains earth and using the ATU I get a lot of
whistling.” A transistor portable is designed for use with
its internal derial and many of these receivers especially
the more sophisticated ones, perform very well on the
medium waves as they are. Trouble is inevitable though if
an attempt is made to hot-up performance with a longwire
aerial, with or without an ATU. Even where an external
aerial socket is provided this is usually for use with a car
aerial. Overloading and the generation of whistles will
occur unless the longwire is very loosely coupled to the
receiver via a capacitor of about 5pF. A mains earth may
be unsuitable for use with any sort of receiver if the earth
wire is long or it is a third conductor as part of the house
wiring. Malcolm is thinking of changing to a communica-
tions receiver and this is probably the best thing to do
if the portable is not living up to expectations.

Is it possible to hear Torshavn, Faroe Island, in the UK
and does this station have English programming, asks
Malcolm. Torshavn is on 584kHz with a power of 5kW
but it shares this channel with high power outlets in
Austria, Spain, USSR and Tunisia and also with a 10kW
16cal station in Paris. Torshavn has been logged by the
writer at 0715 when it signs on for the day but there is
so much QRM that reception is very difficult. The language
used is Faroese. A high power station at Torshavn is
planned for the new channel on 531kHz which is allocated
to the Faroe Island under the new Geneva Plan which
comes into operationn in the autumn of 1978 and when
this comes on the air it will provide an interesting new
country for medium wave DXers.

Derek Taylor (Preston Lancs) has swapped his DX160
for a Yaesu Musen FRG7. When used along with a 48in
loop the new rig pulled in three Latin Americans, Radio
Oriental Montevideo in Uruguay on 770kHz at 0144, Radio
Margarita, Venezuela on 1020 at 0035 and Radio Litoral
also in Venezuela on 1130 plus the VOA relay in Kavalla
in Greece on 791kHz at 2000. Two recent QSLs from North
America are from WWWE 1100kHz in Cleveland, Ohio,
and Radio 1470 (kHz) WLAM which is owned and
operated by ‘The Great Down East Wireless Talking
Machine Company Incorporated’.

Libreville, Gabon, on 1554kHz has been logged and
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identified at 2310GMT by Hareld Emblem who DXes in
Mirfield, Yorkshire, with an Eddystone 730 and a medium
wave loop. This channel is occupied during the evening
by Nice which transmits with a power of 300kW. Once
Nice is off the air for the night then the only QRM is
from Kaunas in Lithuania which occasionally has an
English programme at this time. Libreville signs-off at
midnight GMT. Another African reported by Harold is
Ougadougou in Upper Volta on 746kHz which sent a QSL
in six weeks.

An Eddystone 680 communications receiver and an 80ft
longwire with ATU are used for MW DXing by newcomer
to the band S. E. Webb of Reading. He reports that some
of the North Americans heard were so clear at the time
that he felt sure they must have been relayed by AFN.
Highlights from the log are CHCM Marystown in New-
foundland on 560kHz, WOR New York City on 710, CBM
in Montreal on 940, CFRB in Toronto on 1010kHz, WHN
New York on 1050, WCAU Philadelphia on 1210 and
WMEX in Boston on 1510. From midnight onwards is the
time to look for these stations.

A new reporter to this column is J. Edwards who lives
at Bryn near Wigan in Lancashire. With a Realistic DX160
receiver and a 100ft longwire with ATU, CBNM in Marys-
town, Newfoundland, was heard on 740kHz, WINS in New
York on 1020 and WHAM in Rochester N.Y. on 1180, all
between 0130 and 0300. A loop is now under construction.
David Harley of Chesterfield has not been so lucky. Two
attempts to locate CJON on 930 and WINS on 1010 with
a homebrew receiver were unsuccessful. “All I got for
an early setting of my alarm was an unidentified Spaniard”
(or Latin American?). Propagation on the medium waves
over the North American path is uncertain. Sometimes
reception is good and at other times it is bad with stations
inaudible. Try around midnight during the winter and if
unsuccessful try again a few nights later. Poor concCitions
seldom last for long on the medium waves.

The Voice of Peace is back on the air again with tests
on 1540kHz and it should be audible in the UK after dark.
When it was last operational it could be found with
English announcements sandwiched between Mainflingen,
West Germany, on 1538kHz and the UK local radio channel
1546kHz. The Voice of Peace will QSL if an International
Reply Coupon is enclosed with the reception report which
should be sent to PO Box 4399, Tel Aviv, Israel.

by Ron Ham BRS15744

The tropospheric opening on Sunday, September 11, will
be remembered for a long time and thanks to the vigilance
of our readers, much of the event is herewith recorded for
posterity.

It all began around midday on August 27, when, after
a period of unsettled weather, the atmospheric pressure
went above 30-0in and was still there on September 21
when this report was prepared. By midnight on the 28th
the AP was 30-3in and gradually fell back to 30-0in by
noon on the 30th. True to form, the VHFs opened up
with the higher AP and at 2124 on the 27th, Alan Baker,
G8LGQ, Newhaven, heard PAOCIS and at 2258 on the
28th he had a half-hour, solid copy, QSO with GWSEQH
on 2in SSB.

Just before midnight on the 28th, I received 539 signals
from both the Emley Moor and Sutton Coldfield beacons
on T0cms and at 0015 on the 29th T heard signals via the
2m repeaters in Buxton and the Bristol Channel area. It
is worth remembéring that the aerial polarity of the
repeaters is vertical, therefore I was getting better results
on my vertically polarised dipole than I did with my
horizontal beam.
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During the evening of the 29th, Ken Smith, BRS 20001,
Horsham, heard several French stations on 2m and
GS8LGQ worked a couple, heard a GD, and had a contact
with GU3JHM/P on Alderney. Around this time both Ken
and myself noted the predominant number of French
broadcast stations in Band TI.

By midnight on Friday, September 2, the AP was rising
again just right for the weekend 2m contest, at midday
on the 4th it was 30-3in and throughout the day con-
tinental broadcast stations were audible in Band IT and
GB3SUT on 70cms was 539.

The Martlet Contest Group, G4DZ0/P, situated on Firle
Beacon, near Eastbourne, some 700ft ASL on the South
Downs Way, worked 346 contest stations during the 24
hour event and heard well over 400. It is not surprising

that the group, comprising of G3XUS, G8LGQ, and recent’

members of the Cambridge University Wireless Society,
were delighted with their efforts when they had EAICR
(923km), northern Spain, several French stations near
Andorra, DB5FG/LX/P, HBSAYX and HBSAMH/P among
their DX in addition to stations from Germany through
to the Channel Islands, southern France to Yeorkshire and
very strong signals from Cornwall and GW.

These competitors used 150 watts of SSB from an I1C201
transceiver plus G8LG(Q’s home-brew 4CX250B linear, into
a l0-element Yagi approximately 45ft AGL.

Before the contest began, John Branegan, Fife, heard
GM3PLR/P testing on top of Cairngorn mountain and
during the event he heard GM4BWT/P, G3FPJ/P York-
shire, G14C0OJ/P, and three GWs all with a loft mounted
T-element Yagi. Although John normally gets strong
signals from the Angus beacon, GB3ANG, and varying
strengths from the Northern Ireland beacon, GB3GI, he
uses them, along with his barometer and the Central
Scotland repeater, to indicate the prevailing 2m condi-
tions. On August 28, John, using his newly acquired Micro-
wave Modules 2m converter into his FRG-7, heard a
contact between G3GZX, Merseyside, and GM30GJ on
SSRB as well as G stations working through the CS repeater.

By the end of the contest the AP was down to 30-2in
where it remained until 0200 on the 9th when it rose
sharply to 30-4in by 1400 and set the stage for the big
tropospheric disturbance which accompanied the falling
AP on the 10th and 11th.

At 1430 on the 10th, Pete Simmons, G3XUS, Newhaven,
called Alan Baker, saying “There is a lift on, I have
worked HBS, do you want one?”. As a result, Alan worked
HBSMHN/P, Lucerne, and F1KBF in Paris. Pete, only
300 metres from Alan said “Mind your front end I am
going after him”. Alan heard other HB9s and then joined
the queue and eventually worked F1CYO/P near Bor-
deaux. The signal paths were good down to central
France, at 2320, Alan, using 10W, contacted FI1ELY,
Montrevil, via the FZ2THF repeater (RO 145-600MHz)
and at 2334 he worked F9PH, the repeater controller, who
was particularly interested in the QSO Alan had a few
minutes previously with G2BHW in Cornwall, a distance
of 2000km from Newhaven to Falmouth via this Vichy
repeater.

The tropospheric influence over VHF/UHF signals
expanded rapidly and at 0820 on the 1ith, T counted 17
very strong signals from continental broadcast stations
between 87-100MHz and by evening Band II, like the 2m
band and the TV bands were in total disorder.

Like many others, Gordon Goodyer, BRS 37345, Pet-
worth, often lost colour on his UHF TV as the signals
fluctuated, and it was this interference that sent Gordon,
Cyril Fairchild and several others hurrying to their shacks
to look around 2m. Gordon heard amateur stations from
the extremes of G, GW, EI, and GM, while Cyril, mainly
an HF man, with only a loft ground-plane aerial, heard
GM, GU, DJ, F, ON, PA9, and OH, and has never received
such strong signals from the Wrotham and French 2m
beacons.

The direct paths between PAQ and GW seemed very easy
and both ends were also getting into the London repeater
with little difficulty. I heard a rock-crushing signal from
PE1ABX/M working through GB3LO and PE1AJE via
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GB3SN, with a vertical dipole feeding my receiver. I also
heard signals through the Ipswich and Bristol Channel
repeaters while G8LGQ worked G and F stations via the
Belgian repeater, ONOHT (R2), and at 0123 on the 12th,
he had QSOs with Dutch stations via the Antwerp repeater,
ONOAN (R8). How many more, like Alan, stayed on the
air until past 0400 on the 12th working the strong con-
tinental signals which presented themselves on FM, SSB,
or via the repeaters? A delighted G8LGQ said afterwards
that at 0125 on the 11th he contacted EAICR, Gijon, and
heard the Cornish beacon, GB3CTC, from his home QTH
for the first time.

Joost Berden, G3IRND, Isle of Wight, sent a copy of
his barograph chart for the period September 5-11 which
compares favourably to mine, he also sent a map of
Europe with the area FI to ON and F to GW and north
of London ringed, Joost is of the opinion that a great deal
of ducting took place within this region. Around 2000
on the 11th, he had solid-copy QSOs on both 2m and 70cms
with stations in Antwerp after which he had contacts on
2m with stations in Liverpool, Norfolk, and the Midlands,
and points out that his signal was reaching them at 9 plus,
but their signals were much weaker with him, while EISQ
was very strong on the back of Joost’s 2m beam.

It is not uncommon for beam headings to become less
critical during a tropospheric opening as Joost puinted
out in his letter; “G3AUS (Exeter) maximum signal on
70cm, changing direction of beam had no influence on his
signal”. Both the Cornish and Wrotham beacons were 9
plus 20dB (usually S2) with Joost.

During the evening of the 12th the AP rose again
sharply and by noon on the 13th it reached 30-5in setting
the scene for another VHF opening. As the AP fell on
the 14th, I counted 11 continental broadcast stations in
Band II and received signals from both GB3SUT and
GB3EM on 70cms. At 2200 on the 14th, Alan Baker was
driving alofig Brighton sea fromt and heard GUSMEM/A
working a GW via FZ8THF and at 2346 he contacted
DD2EK and OE9NHI, from home, via an unidentifiable
German repeater.

While our VHF addicts reaped their DX harvest, our
solar observers also found life interesting. Both Cmdr
Henry Hatfield, Sevenoaks, and John Smith, Cranleigh,
have been watching the progress of several sunspots,
optically, since late August. Henry, using his spectro-
helioscope, located a small flare on September 9, and a
filament on the 15th, and on the 12th he observed the
largest sunspot group for three years. Henry, John and
myself recorded radio noise, associated with these sun-
spots, around 136MHz, on August 28, 31, and September
7, 8, 11, 14, 15, 16, 17, 19 and 20. The most intense solar
activity was on the 19th which was no doubt responsible
for the Delinger type fade out, affecting some HF bands
on the same day.

John Branegan has now built his own orbital plotter
for OSCAR and has found that the down link, with 9 or
10 orbital passes each day, is an excellent reference for
comparing home made VHT aerials. At 1148 on August 30
John heard KV4, in Virgin Islands via OSCAR-7 and says
that there was a QSL rush after him, 'm not surprised.

Thanks again for your most interesting and detailed
reports and I look forward to hearing from you all again
in the future.
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The Blo

Yes, they have got a funny name:
Blob Boards.

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

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

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

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

Every time.

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

But we thinkthe prices are abitshocking.

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

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

And unlike those alternatives, on most & :

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

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

354

“V"Range - Easy touse,
1" or 15" mairix board.

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

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

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

So when you're looking for a circuit
board itll be worth your while remembering

Blob Boards.

As if you'd ever forget a name like that.

Bandridge
BLOB BOARDS
L LB

“IC*Range - For
integrated circuit work.

For your nearest stockist contact Bandridge Ltd., 80a Battersea Rise, London SW111EH. Tel: 01-228 9227.
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“D"Range - For discrete work,
but will take 1C package.
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ELECTRICITY(5vols)
ELECTRONICS(6vols)

BAS I C TELEVISION@3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

A
R

(.
UARANTEE

Shouid you be, in
any way dissatis-

MANUALS your
money will bere-
funded by return

SOl atue To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
The Seiray Book Co., 70 Hayes mm‘m&":fm:l'g. BROMLEY' KENT. BR2 7HP

Hill,

Bromley, Kent, BR2 7HP.

WHAT READERS SAY

Interesting, absorbing, a joy to study. More
power to your elbow. C.B.T., Wood Green
To say I am completely satisfied is inadequate
as to the fabulous value.
B.W.J., Stoke-on-Trent
The volumes are way allhg?d of any self-taught
instruction books available.
A.B., Brockenhurst

to meet up with such

t pleasure
It is a great ple C.W., Sawbridge

excellent publications.

POSTNOW FOR THIS OFFER !

‘_-'-_--1

Piease find enciosed P.O./Cheque vaiue £............
BASIC ELECTRICITY 5 parts £10:50 [J
BASIC ELECTRONICS 6 parts £12-50 [J
BASIC TELEVISION 3 parts £6-50 O
Tick Set(s) required. Prices include Postage
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money wili be refunded in full.

BLOCK LETTERS
FULL POSTAL
ADDRESS ...
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“ SAXON ENTERTAINMENTS LTD

SYSTEM 7000—GUARANTEED MODULES
FOR ALL DISCO/PA APPLICATIONS

POWER AMPLIFIER MODULES 30—240 WATTS

o Fully tested & guaranteed.
Fult RMS Sine Wave output.
Distortion typically 0-2%

B 10 Transistors, 4 Diodes.

M Response 30HZ-30KHZ.

M Built-in
# Twin D.C. & output fuses.
o Top-grade components throughout.

30 Watts rms l 60 Watts rms | 120 Watts rms ‘ 240W rms
SA308 SAG04 SA608 SA1204 SA1208 SA2404
30W rms/ 60W rms/ 60W rms/ 120W rms/ 120W rms/ 240W rms/
8 ohms 4ohms Bohms 8ohms 8ohms 4ohms
£9-95 I £13-25 ' £14-25 £14-95 £21-00 £29-50

Fl%WEEchBUPPLlES FOR THE ABOVE MODULES—READY WIRED & FUSED ON GLASS
R

PM301 PM601/4 PM60118 PM1201/4 | PM1201/8 | PM1202/4 | PM1202/81 PM2404/1
For 1/2 For1/2 For 1/2 For1 For1 For 2 For 2 For 1
SA308 i SA604 SAB08 SA1204 SA1203 SA1204 SA1208 SA2404
£10-90 £13-50 £13-50 £13-50 £13-50 £22-50 £22-50 £22-50
C— s

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade)

Mono or Sterco
W Ready to plug in & use

5o “'ﬁ::_ G & - B Automatic Mic override
QQQQQQQQGGGG W Two tone panel

M Twin deck & mic & tape inputs
W Left/Right deck fader
The choice of the professional D.J. W 20Mz-20kHz Noise—77dB
Controls: Mic volume, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck volumes, Bass,
Treble, Master, Headphone volume, Selector & On/Off.
Mono 18v £39-50 Mains £45-75  Stereo 18v £57-50  Mains £63-75

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

W Specification as for complete mixer W All Potentiometers supplied & fitted
M Low cost do it yourself with step by step easy to followinstructions.
Mono £22-50 Stereo £33-50 Pane! £3-95 Supply unit £9-50

COMPLETE DISCO SYSTEMS
WITH TWO YEAR GUARANTEE—LOW INTEREST CREDIT

CENTAUR 100W STEREO

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

SUPER CENTAUR 200 W STEREO

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

GXL CENTAUR 200W STEREO

As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK LIGHTS,
DECK STARTS & SUPERIOR DECKS.

£349 + £10 carr. (Deposit £42-72, 12 months at £36-58 or 24 months at £20-54).

FROM ONLY £16-05
DEPOSIT

M Cue blight + Send today for
Head Phone Free lilustrated
monitoring Leaflet on Saxon

B Mic & Tape Complete Discos
Inputs & Package PA

H Crossfade & Systems.
Override

W Logic Circuitry
Lightshow Al Equipment

M Complete and
ready to use

subject to a Two
Year Guarantee.

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

50W MINI DISCO £139-50 + £5 carr. (Dep. £16-06, 12 months at £13-30 or 24 months at £7-46)
L‘gﬂg’MINI DISCO £159-50 -+ £5 carr. {Dep. £22-65, 12 months at £14-73 or 24 months at
Two extremely compact mono systems complete with loudspeakers and leads.

B TWINBSRDECKS M HEADPHONEMONITORING W MICINPUT

100W PACKAGE P.A. £145 + £7-50 carr. with twin loudspeakers and PIEZO HORNS
Dep. £19-70,12 months at £13-70 or 24 months at £7-73. .

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION

rio o a—
SYSTEM 7000 LIGHTING CONTROL UNIT MK Il (Four channel) SYSTEM 7000
Has vourlight unitgot? MINOTAUR 100—Ali Purpose Wide Range Amplifier

W 4,000 W handiing

W Sequence facllity

W Smart 2 tone panel

M Advanced IC circuitry
B Top grade components ONLY
All your needs in N
one superbly designed unit £44 50
IN MODULAR FORM—THE QUADRAFECT £22-50

As with the mixers the Mk il L.C. unit may be (Pane! £2-95)
purchased in module form with all controls, requiring only a panel, .
case & knobs etc. There are 13 simple connections

B 1-240w Audio M 8A RCA triacs BB 0-5-20Hz Sequence . l Fully suppressed
el

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

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

provision for echosend/return etc. -,

M inputs for low and high 2 mic, ceramic & magnetic
carridge etc.

o Up to 20 input moduies per single mixing module

M Feed most types of amplifier—accepts all inputs

W Professional low noise circuitry 20 Hz-30kHz

W infinitely ad ble—Extremely ical

COMPLETE MODULES With facia panel, B 0-5W headphone

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

M Fuli range bass/
treble controls

B Noise—80dB

M integral dimmers
B Automatic audio fevel
QURS HASI

Mono input  £8:95 Mono mixing stage £8-95
Stereo input £12:50 Stereo mixing stage £12-50
PRINTED CIRCUIT MODULES With controls fitted, requires only sockets,
facia & knobs

Mono Input £5-95 Mono mixing stage £5-95

Stereo input £9-50 Stereo mixing stage £9-50
Power supply for up to 20 channels—PPM18—£8-50.

oa— T i T 2]

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

M Complete unit similar to Mk I unit above
M Long established & proven design )

W 3 Channels—100W per channel

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

COMPLETE UNIT—Fully MODULAR FORM Facia & knobs etc.

cased with rear terminations—just Needs only 11 simple connectlons

plug in & go! £26-75 £19-75
Practical Wireless, December 1977

(Panel £2-95)

*full protection and a clean,

M| 100W rms + 1dB A four
M Standard 8 ohm output Input, high
B Twin mixed Inputs accept power amplifier
a wide range of signals which will deliver up

W 30HZ-30KHZ + 2dB to 150 watts output, An
M 23dB bass/treble absotute must where multiplte
mixing & power are required

W Four Individually mixed Inputs

M Wide range bass/treble + master

An extremely compact and
versatile amplifier with

attractive appearance.
{deal for ail groups,
disco'’s & ciubs
B Vynide covered case

[}
£49‘50 = g':lplt;rsbh\‘l)arltuper ?g: money - ?
SAXON 150 HEAVY DUTY AMPLIFIER & £59-00
=

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

SUPERSTROBE £22-50

® 2-3 Joules

B 80W Tube for long life

B Compact 4” x 47 x 4”
PRO-STROBE £37-50
B 6-8 Joules

B External trigger

M Long Lifetubetimer
circuit

156 WATT LIQUID
WHEEL
_PROJECTOR

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

plate
B Sturdy steel construction
Remarkable value—

Sold elsewhere at
£39-50Our price

is only: £37.50

Condenser mics ECM77600 ohm £15-00
ECM 81 Dual Impedance £14-85. Crown headphones £7-56
Heavy duty boomstand £14-50
T ——— s
All prices subject to VAT @ 8% except SA303/PM301, mics. & headphones (12%)
Add 50p post & packing on ail orders except where alreadx shown.
Ordering: By Telephone —Access, Barclaycard or COD Ring (01) 684 6385/0098

By post —Send cheque or crossed P.O's or 60p for
or send in your Access/Barclaycard NUMBER ONLY

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

11 UP TO 150 WATTS HANDLING.
PIEZO HORNS!! NO X-OVER REQUIRED £7-50 ea.
poe 2T S S
Exporters to 17 countries—enquiries welcomed
Ring Sue Abegg on (01) 684 6385 for U.K. trade enquiries

ACCESSORIES

617
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A. MARSHALL (LONDON) LTD. DEPT. P.W.

LONDON—40-42 Cricklewood Broadway, NW2 3ET
Tel, 01-452 0161,

and at 325 Edgware Road, W2 Tel, 723 4242
GLASGOW-—GS West Regent Street, G2 2QD

GeZ'a greal deal from

Qars

\all's

BRISTOL~1 Siraits Parade, Fishponds Road, BS16 2LX
Tel, 6272 654201

POPULAR SEMICONDUCTORS MJES20 -4 LM3go-8  -90
MJE521  -65  LM38ON  -98

2N706 -28 | 2N5294 -49,B8C178 20 BF167 -35 | MPF102  +30 | LM381A 2-45
2N708 28 2N5296 -40|/BC179 -23)BF173 -35 | MPF105 40 | LM331IN 1-60
2N1131 -30| 2N5268 -40/BC182 -HIBF177 +25 MPSAQ5 -25{ LM382N 1-25
2N1132 37/ 2N5447 ‘15{8C182L.  -14{BF178 -25 PSA -25 | LM384N 1-45
2N1711 -30|2N5448 15/ BC183 -12/BF179 -30 | MPSA55 25! LM38N  -80
2N2102 601 2N5449 -19/BC183L.  -14|BF180 -35 | MPSA! -25| LM387N  1-05
2N2218 -33|2N5457 -32|BC184 ‘12{ BF181 35 TIP2GA  -45| LM388N 90
2N2219 35/ 2N5458 -33;BC184L.  -14|BF194 -15 | TIP29C -60 | LM38IN 1-00
2N2220 -35 | 2N5459 -29|BC212 14| BF195 -15 ; TIP3DA 49 LM702C ‘75
2N2221 -25(2N5484 -34/BC212L.  -17/BF196 -45] TIP30C  -65 | LM709C  -65
2N2222 -25)2N6121 +38|BC213 -14 BF197 47 | TIP31A  -50 ] LM709N .45
2N2368 -25{2N6122 -41{BC213L.  -16]BF198 -18 | TIP31C -66 | LM710C  -80
2N2369 -25|2N6123 -43BC214 -16|BF200 -35 TIP32A  -55! LM71ON  -60
2N3053 -26 2N6126 -45!BC237 14| BF224J 20 | TIP32C ‘75 | LM723C ‘85
2N3054 -60] AC126 -451BC238 -12)1BF244A 35/ TIP41A 70| LM723N .75
2N3055 -70| AC127 -45| BC239 -15/BF245A .40 | TIP41C ‘80 { LM74iC -85
2N3441 -85| AC128 45! BC257 -17| BF257 -37({ TIP42A .80 | LM741N  -40
2N3442  1-35! AC151 -40|BC258 18§ BF258 -45 | TIP42C  1:00 | LM741-8 -40
2N3702 13| AC152 -50 BC259 -18 | BF259 <49 { TIP2955 65 | LM747TN  -90
2N3704 15/ AC153 -55(BC307 -15;BF336 -38 | TIP3055  -55 LM743-8 -55
N37I 46| AC153K  -55/BC308 15| BF337 -45 1 TIS43 -43 | LM/4BN  -55

2N3708 -13{ AC176 50| BC309 -15! BF338 -48 | TIS50 -55 | LM1800 1-76
2N3771 ‘95! AC176K  -65/BC327 20| BFR39 -28 | T1S61 -23{ LM1808 1.92
2N3772  2'00] AC187K -60|BC328 -19| BFR40 -27 | TIS62 -45 | LM1828  ¢-75
2N3773 80{ AC183K  -60/BC547 -12{ BFR41 -28 { TIS88A 40 | LM3301IN -85
2N3819 -36|AD161  1-00{BC548 42| BFR78 -28 | T1S90 20 | LM3302N 1-40
2N3820 -381AD162  1-00{BC549 ‘14 BFR80 -27 1 TiS93 -33 | LM3401 -70
2N3823 80 AF106 -§5| BC557 -13| BFR81 -28 | LM30TA  -87 | LM3 -8
2N3904 -21) AF109 15 BC5588 -121 BFX29 -39 { LM30IN  -40 | LM3905 1-60
2N4036 67| AF139 -69 | BC559 14| BFX30 3 M304  2-45/ LM3909 -68
2N4037 55| AF239 -65!BCY58 <25 BFX84 -35{ LM307N -85 MC1310 1-91
2N4058 -20{ AF240 1-14|BCY70 -25| BFX85 30 | LM308C 1-82 MC1458 .91
2N4059 15| AF279 -80)BCY71 -28 | BFX86 -30 { LM308N -85 | NE555 40
2N4060 20! AF280 -85{BCY72 -24| BFX87 301 LM30sK 1-85 | SN7400 -16
2N4124 17| BC107 15| BD115 -80 | BFX88 30/ LM317K  3-00 7402 -16
2N4126 -17|BC108 -15 BD131 51 BFY50 25 | LM318N  2-26 7404 26
2N4289 -20/BC109 1518D132 54\ BFY51 25 | LM323K 6-46 7410 20
N4303 -30| BC140 -35/BD135 27/ BFY52 -25 | LM339N 1-40 7441 1-03°

2N4904  1-70|BC141 -40|BD136  -38|BSX2t  -32/LM348N 1'50 | SN7447 1-10
2N4919 -651BC147 -12/BD137 -381BU104  1-65| LM36ON 2-75| SN7448 110
2N4920 -75|BC148 -12|BD138 -38(BU1IGS  1-40 | LM37ON 250 7474 -43
2N4921 -501BC149 -14BD139 -40iBU126 190 | LM37IN 1-70 7430 -6
2N4922 55/ BC160 -35|BD140 -401BU204  2:02 | LM372N 1-70 7492 -61
2N4923 -70/BC161 -35BD438 -50|BU20S  2-20 | LM373N 2-30 7493 -61
2N5086 -271BC167 -12|BD439 -50{BU206  2-50 | LM374N 3-10 { SN7496 1-03
2N5192 -75;BC168 -12{BDX18N 1-70|MJE340  -58 | LM377N 1-75 | SN74121 -49
2N5194 -72|BC169 -42/BDY20  1-00|MJE370  -53 | LM378N 2-25{ SN74141 1-03
2N524$ -34IBC177 -20)BOYSS  1-901MJE37Y 60 | LM378S  3-95, 76023N  1-4§

Prices correct at 15 Sept. 1977, but please add VAT p&p 40p

CALL IN AND SEE US
9-5.30 Mon-Fri,
8-5.00 Saturday

EXPRESS
MAIL ORDER
Teil Orders

on Credit Cards
£10 minimum,

Telex 2149

[y

. 041-332 413

OPTOELECTRONICS TRIACS Plastic Pack 400V
K

Full range of Opto 6 amp 18 amp 1-10
devices in our new 8 amp 75 20 amp 170
catalogue 12 amp 85 25 amp 2-00
;‘EDde 19p, Gr 25p, Y 25, 2iAes

mm Re p, Gr 25p. p 5T2 20,
smm o'g“ﬂ 2tp, 1 26p, ¥ 28 BRI00  48p
BB Xins s [ ORBIZY 44D BRIDGES : _
DISPLAYS 7 Seaments F e o e g ifiers and Diodes

Sing! | i

b0t 2% PR’ oanmd  THYRISTORS Piastic C108 116
DL707 2-00 3-00 0-3in Red 4 amp 100V 0-35 Bamp 100V 0-43
DL147 2-50 3-40 0-5in Red 4 amp 200V 0:40 8amp 200V 0-49
DL750 2-50 340 0-5in Red 4 amp 400V 049 8amp400V 0-62

WHY NOT PAY US A VISIT AT OUR NEW CENTRAL
LONDON BRANCH AT 325 EDGWARE ROAD, W2,
ABOUT 100 YARDS NORTH OF THE WESTWAY FLY-
OVER. EXTENSIVE STOCK RANGE. MANY SPECIAL
OFFERS TO PERSONAL SHOPPERS ONLY.

SPECJALIST CONSUMER [ orbEr Now! ]

NEW GATALOGUE

a5p
Stocking Distributors Officially Apbointed Rost Paig
@ NATIONAL @ VERO 25p To
@ TEXAS @ ANTEX E:!‘I:(YESE
@ MULLARD @ ELECTROLUBE SSaneE
@ SIEMENS @ SIFAM packed
@ SESCOSEM @ ARROW HART W“;‘s:o"e"
MAKES COMPONENTS BUYING EASY LINE ITEMS

“What is a microprocessor?"”’

A complete teach yourself course with cassettes
4+ brochure - £9-95 inclusive of VAT and pé&p.

\
INEWMART [ ndeds.

Amstrad - Teleton *+ Akai - Sansui - Wharfedale -

Stockists of:
Garrard - Connoisseur

Pioneer * Rotel *

BATTERY ELIMINATORS P&P 25p SPEAKERS P&P 85p
240v input6, 7°5 or 9v EMI 13" x 87, 8 ohm Plain £3-40
output at 00mA .. £3-25 8" x 5” C. Mag [ wat!
3”8 01”15 ohm .. £2-35
CARTRIDGES & STYL! D—D & Pdot bualeonie BT
P&P 25p % oias 8" 8 ehm Dualcone £3.45
art. vit 10” Dua £4-10
Acos GP91/3C5 Richard Alion 3ow 127 s or 15
{ster. comp) £1-60 £1-20 ohm .. £12-20
GP93/1 or 95/1
ster. cryst £2-00 £1:20 MICROPHONES P&P 45
GP94I1 or 96/1 UD 130 50K/600 ohm
ster, ceram. £2:00 £1-20 uni-dir. ball metal £3-35
Cassette Stick Mlc with
GP101 cryst. comp. £1-00 - . Rlc°s"“?<'m £1:65
ass. Sticl
GP104 ster. ceram £2:60 £1-20 R. Control (phmps type) £1-93
BSR X5M or X5H CASSETTES
b e o P&P 1-3 25p, 4 and over 55p
cryst. comp, £1-75 £1-20 = £$g?' ﬂf%g £%1?,g
SX6M or SX6H ow Noise X H I
. . “Philips £0-79 £1-08 £1-73
cristISton £2:23] £1°20 Memores Fo-96 £1-38  £1.80
Sonotone STAHC ot Cassette Head Cleaner . £0'55
9TAHC/G (Diam.)  £2:60 £1-20 Bib Head = Cieaner De-
509 £2:60 £1-20 magnetiser £1-99.
TAPES PaP 1-3 35p, 4465
Audio rechnica AT55 £2:25 - tn o + 2
1 5" £0-59  £0-70 £o~3z
Goldring G850 £33 £1-75 53" £0-70 £0-92 £0-38
: 8880 £5-50 £1-75 7# £0-92 £1-19 £0-43
B00E £9:06  £3°50 RECORD DECKS PaP £165
Shure Cartridges & Styli GARRARD 35SB Belt Drive
MAAG/MEaC Were  g620 Chas L g26.95
M55E £9.20  £7-15 EISRthMiBO c(P1e2r8Rf) . éarmrd £17-35
MTSED Type 2 £17-15  £12-65 Irdny &nCpver for Garrardy ves
M75Ed Type 2 £14:30  £3-78 BD1 Kit £17-28

M.O. prices only, VAT inc. Subject to Availability & manufs, |ncrease Send 30p for
Catalogue. Barclay/Access,

Callers Welcome at Manchester 30-32 Shudehill Tel, 061-832 7710, Leeds 4 New Market
St. Tel. 0532 42708, Liverpool 15 Whitechapel. Tel, 051-236 0738

Mail Order Deptow;n2
Belmont St, Monton,
Eccles, Manchester.

Tel 061-789 5268

TWIN

lless lamps)

Bﬂu!( BLIGHT
L UNIT

> i £inches
B C.

Fitting

F x i
__ ruine£1035

TYPE

{less lamp;

|vedW
‘gomplete with three
100 wan co\ouved am
that flash in

ndom

Sound toLight ..,
AST ER UN? WATTS

PER
CHANNEL

A spor

EL
ovTPyY Pu/GS An
HAINS moyT Socker

B 3 BANKUNIT

(Less Lamps)
/4

B.C. Fitting E.S,Fining

TYPE

100 WATT SPOT LAMPS

RED.YELLOW.GREEN] 3 lsmps
meg 2]5 ﬁﬂ l le"gill;g_n_

BLUE  n4-.40. sach| £4:20
GEtal £ Y E.S.Fittin'
mmmmmmmmm
ALBEN ENGINEERING CO.LTD,,
DEPT. PW THE CRESCENT, WORSTHORNE,
BURNLEY LANCS. Tel Burnley 20940
Practical Wireless, December 1977

24 £

(Iess lamps)
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STRIKE YOUR QWN

Stirling Sound

HBritain’s most go-ahead module manufacturers

UNIT ONE

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

CONTROL PANEL FASCIA. £9.00
UNITTWO

With control facilities similarto UNIT

ONE but for magnetic cartridge input.

Input sensitivity—5mV for 200mV out

(can be varied) WITH FREE CON-

TROL PANEL FASCIA £12.43
CONTROL PANEL FASCIA FOR

UNITS ONE OR TWO 0-50p

SS.100

Basic active stereo tone control module to
provide +15db on bass at 30Hz and on
treble at 10KHz.

SS.i01

Stereo pre-amp suitable for ceramics, tape,
radio, etc.

WHEN ORDERING

£3.00

£.75

ALL PRICES QUOTED INCLUDE V.A.T. AND GOODS

ARE SENT POST FREE IN U.K. Owing to ti

me between

sending our ad. to this journal and the time it appears,
prices may be subject to alteration without notice.
E.&O.E.

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

Stirling Sound

37 VANGUARD WAY, SHOEBU
ESSEX

Shop—220-224 West
Essex S0 9DF

Road,

Dept PW1277

RYNESS,

Telephone (03708) 5543
Westcliff-on-Sea,
Phone Southend (0702) 351048

Practical Wireless, December 1977

CHOOSE THE ITEMS YOU WANT AND BUY THEM THE STIRLING SOUND
BARGAIN WAY whether for a new system, to up-grade what you use now, to build
a disco or P.A. outfit, perhaps even a domestic intercom or any other device where an
amplifier could be used. Whatever it be, there’s a Stirling Sound power amp for it up
to 100 watts R.M.S. (+1dB into 4Q) together with stereo tone control/pre-amps if
required. Build with Stirling Sound now! See what you save and hear how good it
sounds!

Made in our own
U.K. factory and sold
direct to you

SATISFACTION
GUARANTEED

AMPLIFIERS 3 to 100 WATTS R.M.5. | POWER UNITS

Ready assembled on P.C.Bs., tested and 4 ; i
guaranteed, Easy to connect. With instruc- Every unit is tested under working COndItIO!’!S
tions. Output ratings +1dB. before despatch, and guaranteed. All units
$8.103 Typically 3 watts R.M.S. using except $8.312 include a stabilised low voltage
take off point (13-15V) for pre-amp, tone

., 14V/48, 1.C. amp. Inpgt 100mV £2-85
/'$8.103-3 Stereo version of above, 2 1.C.s control units etc. Outputs quoted are minimal
unioaded ratings.

$8-370

£5-00
$85.105 5 watts R.M.S. into 3, using 13-5V.
Sensitivity—30mV. THD—0-3% 34" x 27 x 17
£3-95

$5.110 10 watts R.M.S. into 4Q using 24V, SS.312 2 £6-60
Sensitivity-—60mV. THD—0-3% 34" X 2” X 1” $S.318 18V/1A £6-95
£4:65 .
$S5.120 20 watts RM.S. into 4 using 34V. S$S.524 Gl £7-65
Sensitivity—80mV. THD—0:3% 33" x 27 X $S.334 34V/i2A £8-75
£5.125 25 watts RM.S. into 85 using 50V, $8.345 g £10-75
- watts VL. INTO using 5
Sensitivity—140mVY. Distortion—Less than $8.350 50V/2A £11-75
0-05% into 8. S/N better than 70dB. £7-25 $85.360 60V/2A £12-75
$8S.140 40 watts R.M.8. into 4 using 45V. .
Sensitivity=—300mV. Distortion typically $8.370 10V/2A £14-75
0-1%. 5” x 34" x 1{". £6-50

$5.160 64 watts R.M.S. into 49, using 50V.
Sensitivity—350mV. Distortion  typically
0-1%. 5” X 34" x 14" £8-50
$S.1100 100 watts R.M.S. into 49 using
70V/2A. Input sensitivity—500mV. Distor-
tion at half-power, typically 0-1%. 5” X 34"

$85.310/60 Stabilised power supply; variable
in output from 10V to 50V/2A and short-
circuit protected £17-715

§8.300 Power stabilising unit variable from

X 147, £10-50 . a0
HS.160 Multi-finned heatsink for SS.140 or | 10 t0 50V/8A max. for adding to existing un-
S$8.160. £0-75p | stabilised supply units. £5-50
HS.1100 Ditto for SS.1100 £1-50

Improved circuitry and performance standards. More to choose

from. Pay by Access or Barclaycard if desired. ,
i To STIRLING SOUND |

| Please supply oo, NAME e I

[ e ADDRESS ...ovrveervessseossssssrionsens %
ST KO

| |

for which | enclose £..covvvvvieeiiieiienins | cirrcini i I

! PW1277 |

619
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 INVERTORS
KIT FORM or BUILT UP,

240v-50Hz from your 12v car battery.

O/P Powers available. 25W-40W-T5W-150W-300W~
400W-500W-1kW-1 - 5kW Various battery !/P voltages
avallable,

AUTOMATIC INVERTORS

These units have built-in battery charger which functions
whilst mains are heaithy. Upon malns failure unit auto-
matically switches to invertor operation ensuring no
interuption of supply. Send S.A.E. for ptice lists.

RHYTHM GENERATOR
k[

Sew swmﬁ Wy, O

TANGO.CHA C'::" R°°:mu
*MARCW

15 different rhythms 9 percussion instruments., Tempo

range 15 to 100 bars/min. Fuil kit of parts available at

£39-50 4 £1:20 P, & P. 4+ VAT at 8%. Price assembled

and tested add £12.Parts available separately, send S.A.E.

We reserve the nght to alfer publ(shed prices in the .

event of ] t or postal |

P.E. ORION STEREO
AMPLIFIER & TUNER

May above. Parts

be
avallable separately for both umts
20 + 20 Watts r.m.s, into 8 ohm load. Distortion less
than 0-1% 100Hz-10kHz. Frequency response + 1dB
20 Hz to 20kHz. Hum Jevel virtually nil with volume fuil on.
This is a power amplifier of superb quality incorporating
the very latest design features. Professional hi-fi en-
thusiasts have classed it as fantastic and real value for
money. The C
and inputs for disc, tape, tuner, ete.

TUNER UNIT

May be purchased separately in matching slim line case.
Ag full kit or individual parts.

Send S.AE. for price list and specification sheets.

ILOUDSPEAKERS

8 inch system

This system is designed for use with above ampliflers
rated up to 25W r.m.s, per channel at 8. May be in-
corporated in an enclosure 295 x 490 x 295mm (115 x
9-3 x 11-5in) approx. external, constructional details

- of which are given with each bass umt. to provide an

overall frequency response of 50Hz to 22kHz. Four-
element cross-over, ready constructed on p.c.b. Output
leads have push-on receéptacles to suit speaker tags,
Cross-over frequency is 2-8kHz approx.

POWERUN|T

Regulated

Voltage ad]ustable from 1-35v at 2 amps. Short circuit
protected, Voltage and current meters incorporated.
Full Kit of parts £48 + 8% VAT or assembled and tested
£58 + 8% VAT.

incorporates a iow flux transformer.

ASTRO IGNITION

Complete kit of Dans for th|sproven and testad system,
(£11-90 -+ §0p P. & P.) 4 8% VAT or ready built with
only two connections fo alter.

(£14-90 + 60p P. & P.) 4 8% VAT,

Ceonsider the advantages:

Fuel economy. Faster acteleration. More power. Excel-
lent cold starting. Smoother running. No contact breaker
burning. Less exhaust gases.

TRANSFORMERS

SPECIAL OFFER
Miniature Mains Trans.
6-0-6v-6VA.
12-0-12v-6VA,

(£1-29 + 25p P, & P.) + 8% VAT

Transformer and coils manufactured to customer speci-
ficatlons both in High Volume and Smali Order capacity.

£
bt

A

TRADE AND EXPORT ENQUIRIES WELCOMED
ON ALL PRODUCTS:

ASTRO ELECTRONICS
Springbank Road
Chesterfield (31475)

Derbyshire

N B--—DELIVERIES ON ALL ITEMS MAY TAKE UP

O 28 DAYS. DEPENDIN AVAILABILITY
AND DEMAND. CASHIN REGISTERED ENVELOPE
OR POSTAL ORDERS CAN REDUCE TIME by
NOT HAVING TO CLEAR CHEQUES

Complete digital Clock Kits
TEAK OR PERSPEX CASE

Il prices

include
NON ALARM £]12.50 DOS%D“"-
ALARM £15.50 A
FEATURES

@ 4 LED digits #” high. Red.
@ 12 hour display with AM/PM
indication
@ Mains frequency accuracy
@ Easy to build: all components included
@ Beautiful real wood case or Perspex:
White, Biack, Red, Blue, Green
@ Flashes to indicate power cuts

NON-ALARM . ALARM i
Complete kit including case £12-50 Pulstzred] Alarm Tone. Automatic Brightness
contro

“DELTA"
6”7 x 24" x 3"

Ready Built £14:50 g minute Snooze. Simple Setting.
Module kit excluding case .. £9.50  Complete kit including case £15-50
. Ready Built £17-00
Ready Built ?""” Module kit excluding case .. £13-00
Ready Buiit £13-50
TIMER FACILITY: Stopwatch use up to Smin 59secs extra 50p.
EXCELLENT VALUE GUARANTEED

@ LCD gents watch. 5-function, Backhght Chrome case. Black strap £17-28
® 4 Functlon Calculator - 0o Lo £4-00

DISPLAYS: FND 500 4 LED £1-19 each: 6 for £6-48
NSB5430 +” red LED stick of 4 £4-32 5LTO2 1" green phosphor stick of 4 £5-40

.CLOCK CHIPS: 50253N Alarm 12/24hr. 4/6 digit £5-67
50362N Calender ciock £7-7 MM 5385N  12hr, 4 digit Alarm £4-32
6 Decade Up/Doéwn Counters 50395/6/7 £13-10

MICROPROCESSOR: Z80 C.P.U. £22-68

1702A UV Erazable PROM £11- 35

2102NA  |K Static RAM £2-

4KXI1 16-pin Dyn. RAM £7-05

280 PIO  £15-70
Vv PROM Erazer £103-00 -+ £5-00 p. & p.

RECHARGEABLE BATTERY SET Super Value £8'10

Includes: 4 AA (1-2v) Nickel Cad batteries ( tely £1-08 each)
3/6/9v switched Universal Mains Adaptor with 4 plug connector for most
calculators (separately £3-78) pius battery holder.

ELECTRONIC DOORBELL. Warbling tone. Runs off PP3 £540
payment with order to:
BARON (P.W.)
SOUTHVIEW HOUSE, § GOWER ROAD, e

ROYSTON, HERTS Tel. ROYSTON 43695

BARGAIN PARCELS SAVE POUNDS
Huge quantitles of electronic components must be cléared as space required. 1000's of
capacitors, resistors, transistors. Ex equipment panels, etc, covered in vaiuable com-
ponents No time to sort. Must sell by weight. 7 Ibs £4-95, 14 1bs £7-95, 28 Ibs £12-00,
6 Ibs £20-00, 112 [bs £30-00.
BARGAIN PACKS

Handy Packs 100 mixed polyester caps £1-40

4 aluminium boxes 128 x 44 x 38mm
ideal for sighal injectors, etc. £1-00
Self fluxing enamelled copper wire 18 &
22 swg on 2 oz reels 2 for £1-10
100 miniature reed switches ideal for
burglar alarms, modei railways, etc. £2-28
15 2-Pole Reed relays on board operate at
12 volts £2-45
GG-PoIe 12 volt reed relays on board £2-45
High quality computer panels smothered
in top grade components: 5 lbs £4-75
bs £8-95
New U.H. F transistor TV tuners 4 push-
button ty| £2-50
Rotary pe with slow motion drive £2:59
Aluminlum TV coax plugs 10 for £1-00
20mm antn-surge fuses your selection
500mA to 3-15A 12 for £1:00
Hardware packs each contalning 100 s of
items including BA nuts & boits: nylon,
self-tapping, Posidrive, "'P" clips, cable-
clamps, fusholders, spire nuts etc, etc.
£1 per pound
100 assorted P’ clips. 1
Belling Lee outdoor triplexers, UHF,

106 mixed modern miniature ceramlc
plate caps most values to 1000 PF £
100 mixed polystyrene caps to 5000 PF

£2 20
100 mixed electrolytics 2-20
100 mixed wirewounds £1 -00
200 printed circuit resistors £1-00
25 mixed pots ++ presets £1-00

Semiconductor Bargains
100 new and marked slicon and ger-
manium transistors including BC148,
BF194, BC183, etc. £3-95
200 new and marked transistors Including
2N30¢55, AC128, BFY50, BD131, etz.‘ o

100 mixed diodes IN4148, etc. £1-20

100 mixed diodes including zener, power
and bridge types £330

200 unmarked mixed transistors. lots of
{nteresting types Including power. Send
60p for samples

25 new and marked integrated clrcults

Band 1, Band 2. 50p each 3 for £1 including 555, 741, 7400, 7490, TBA 800.
CD4001, ete. 4-70
Component Bargains BR 101 full spec. 5for £1 a0

300 mixed resistors § and § watt £1:00 DY 51 EHT Rectifler £1-00
200 modern mixed caps most types £3-30 TBA120A 50p each
DE LUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS
includes 150 sq. ins. co%per clad f/g board, 1 tb ferric chioride, 1 dalo etch resist pen,

abraslve cleaner, 2 mini drilf bits, etch tray and instructions—only £5-30.

REFILL PACKS FOR ABOVE

150 sq ms fibre glass board £1-50 5 1bs ferric chloride to mii spec. £4-000
Dalo 90p Instruction sheet 20p
11k ferric chloride to mil spec. £1-00

T/V SURPLUS
Brand new ITT C.T,V. triplers, fit Decca '‘Bradford’’ chassis—£2:59 each, 5 for £10.
Pye and Phiitips **G8" C.T.V. panels various types. All incomplete but invaluable for
spares or completing. 6 assorted panels for £7:50.
Thorn B & W T/V bottom panel ’850' series. Manufacturers surplus £1-50 each.

Pye 11U contrast controls. 10 for £1
Thorn tape motors mains £1-20 each
Pye EHT bases, DYSI, etc. 10 for £1
Ceramic pjc mountlng valve bases PL509, PL508, etc. 10 for £1

30p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL ORDER WITH ORDER
TO :SENTINEL SUPPLY, 20A, DEPT. PW, WADDON RD., CROYDON, SURREY
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VALVE MAIL ORDER CO.
CLIMAX HOUSE, FALLSBROOK ROAD,
" LONDON SW16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE

: . : 70 L 0 . . . 2N3055 0
BCY72 017 | BF194 0-12* ; BZX61 0-20 | QA 0:30 | OC8 0-75 | ZS211 0-22* | 2N697  0-16 | 2N3055 0-83
BCZ11 150 | BF195 0-11* | Series OAT9  0-30 | OC: 0-55 | ZS278  0-56° | 2N69s -30 | 2N3440  0-60
BD115 0-60 | BF196 0-13* | BZY88 0-13 | OA81t 0:30 | OC84 0-60 | ZTX107 0-11* | 2N705 -80 | 2N3441 080
AA119 020 | ASY26 045 BC159 0-13* | BD121 1-50 | BF197 0-14* | Series OA85 0-30 | OC122 1-50 | ZTX108 0-10% ! 2N708 12 | 2N3d42 1-20
AAY30 013 | ASY27 0-50 | BC167 0-13* | BD123 1-50 | BF200 032 | CRS/105 0-45 | OA%0 0-08 | OCi23 1-55 | ZTX109 0-12° | 2N708 -21 | 2N3525 0-90
AAY32 045 | ASZ15 1-25 | BC170 0-16° | BD124 100 | BF224 0-20% | CRS/t40 0-60 | OAJt  0-08 | OC139 225 X300 0-12* | 2N930 26 | ON3614  1-20
AAZ13 025 | ASZi6 1-28 | BCiTt 0-14. BD131  0-5% BF244 0-35 CRS/305 0-45 | OA95 0-08 0C140 1-95 TX301 0-13° | 2N113t  0-28 | 2N3702 o-1s.
AAZI5 0-31 | ASZi7 125 | BC172 013, | BD132 0-54 | BF257 0-37 | CRS[340 0-75 | OA: 010 | OCtd1 2-25 | ZTX302 0-17* | 2N1132 0-26 | 2N3/03 0-13%
AAZ17 025 | ASZ20 075 | BC173 0-15* | BD135 0-35* 2! 0-42 | CRS/360 0-90 | OA202 0-11 | OC170 0-60 | ZTX303 .0-17% | 2N1302 0-37 2N3704 0-15%
ACt07 0-75 | ASZ2t 1-50 | BC177 013 | BD136 0-36* | BF959 0-45 | GEX66 150 | OA210 0-75 | OC171 0-60 | ZTX304 0-19° | 2N1303 0-37 | 2N3705 0157
AC125 0-30 | AU110 1-70* | BC178 0-18 | BD137 0-37* | BF33 0-50* | GEX541 1-75 | OA211 0-75 | OC200 1-60 TX311 0-42* | 2N1304 0-45 | 2N3706 0-147
AGE SR | AU M BGR JS \Di M B UET M LE I SAEM SR SGM I3 HEGLE MR 38 Aum 0F
i i “BD139  0-43* 338 0-55* | GJSM 075 : X Z i : :
AC128 025 | BAM45 0-15% | BCI&3 0117 | BD140 0-47* | BFS21 227 | Gu7 0-75 AZ206 0-85 | OC203 1-25 | ZTX501 0-14° | 2N1307 0-50 g“gm g;:i:
ACt41  0-20 | BA148 015 BCta4 0-12 BD144 2-00 | BFS28 1-38 | GMO378A1-50 | OAZ207 065 | 0C204 125 | Z 2 0-16 2N1308  0-60 | ZUSD 0°2C,
AC141K 0-30 1 1-38 | BFSs1 0-25* | KS100A 0-40* | OC16  1-25 | OC205 1-75 | ZTX508 0-17° | 2N1309 0-60 | 05700 O/fe,
AC142 20 1-48 FS98 0-25* | MJE340 058 | OC20 2:00 | OC206 175 | ZTX504 0-20* | 2N1613 0-33 | S0o 0 o0
AC142K" 0-25 0-80 | BFW10 "0-90 | MJE370 0-65 | OC22  2:50 | OC207 1-25 | ZTX531 0 2N16 -50 | 2NSTT2 3
AC176 25 0-35 | BFW11 0-90 | MJE37t 0-81 | OC23 z-7z OCP71 1-:25 | ZTX550 0-16* | 2N1893 0-33 | JUSeld (%02
AC187 25 0-75 | BFX84 038 | Mygspp 065 | OC24 3-50 | ORP12 0-70 | IN914  0-07 | 2N2147 1-40 | SOS500 0've,
AcC188 25 225 | BFX85 0-41 | MJE521 0-75 | OC25  0'90 | R200SB 2-25% 0-07 | 2N2148 165 | 2N38R0 B4
ACY17 0-65 1-42 | BFX87 035 | MJE2955 1-25 | OC26  ¢-g0 | R2000 2:25% | 1N4OD1  9:06 | 2Noo1s 033 | onggss  1-00
ACY18  0-65 0-75 FX88 032 JE3056 0-75 | OC28  2:00 | R2010B 2-25° | 1N4002 0-07 | 2N2219 0-42 | 7\ 0-21°
ACY19 065 0-33 | BFY50 0-28 PF102 0-30* | OC29  2-00 | T1IC44 -0-36 | 1IN4003 0-08 | 2N2220 0-35 | 5N3g05 0-22°
ACY20 0-65 0-25° | BFY51 0-26 PF103 0-30° | OC35  1-50 | T1C226D 1-30 | 1N4004 0-09 | 2N2221 0-22 | o 0.20%
ACY2] 0-65 0-25 | BFY52 0-26 PF104 0-30° | OC36  1-50 | T1L209 0-25 | 1N4005 ©0-13 | 2N2222 0-25 | ;Nuneg o.20°
ACY39 0-25 BFY64 0-30 MPF105 0-30* 0C41 0-50 TIP29A 0'50: 1N4006  0-15 2N2223 2-75 2N4058 0-15°
AD149 9-35 | BFYSD 1-32 | MPSA060-25° | OC42  ©0-50 | T1P30A 0-80° | 1N4007 ©-15 | ON2368 017 | 2N4060 0-20*
AD161 5 6:30 | BSX19 0-34 560-25¢ | OC 150 | TIPMA 062 0-15 | 2N2369A 0-21 | o2N4061 0-17°
D182 75 0-™ | BSX20 0-34 | MPSU010-32° | OC44 050 1P32A 075 | 1N4148  0-07 0-21 | 2N4062 0-18*
AF106  0-45 0- % | BSX21 032 060-40° | OC45 050 | TIP33A 1-00 | 1N5400 0-14 | 2N2646 0-50 | 2N4124 0-17°
AF114  0-25 038 | BT106 125 | MPSU560-45* | OC7T1  0-45 | T1P34A 1-20 | 1N5401 0-16 | 2N2904 0-35 | oN4126 0-17°
AF115  0-25 645 BTY79[400R NKT401 200 | OC72 045 { TIPHA 0-70 | 1544  0-06 | 2N2905 0-35 | 2N42g6 0-20°
AF116  0-28 0-48 19 | NKT403 1-73 | OC73  1-00 | TtP42A 0-90 | 15920  0-08 | 2N2906 0-25 | 2N4288 0-25°
AF117  0-25 04t | Bums 225t NKT404 1-73 | OC75  ©-50 | T1P2955 1-00 | 15921  0-08 | 2N2007 0-21 | 2N4289 0-25%
AF139  0-40 0-45 | BU206 225" | NEss5 045 | OC74 0-75 | TIP3055 0-50 | 2G301  1-00 | 2N2924 0-15% | 2N5457 0-35°
AF186  1-50 0-45 | BU208 2:50* | OA5 075 | OC76 0-50 | T1S43 0-35* | 2G302 1-00 | 2N2925 0-17% | 2N5458 0-35
AF238  0-45 0-45 | BY100O 0-45 | OA7 0-55 | OC77  1-20 | ZS140 0-25* | 2G306  1-10 26 0-13™ | 2N5459 0-35*
AFZ11 275 0-30 | BY126 014 | OA10 055 | OC81_  0-75 | ZS170 0-12* | 2N404  0-60 | 2N3053 0-25 ' 3N125 75
AFZ12 275 0-37 | BY127 0-15 ! OA47 014 | OC31Z 100 ' ZS178 0-54* ' 2N696  0-25 | 2N3054 0-50 | 3N141 085
VAI.VES 0-45 PLBS‘I‘ o-ss" UCC85t 0-50* | 6AC7  0-75* | 6BR7.  4-00* | 6L6GC 1-75* ] 7-16
0-45 | PLB4t 0 60* | UCF80 0-75° | GAF4Af 0-70* | 6BRET 1-20* | 6L7 075 b 1-80
0-45 PL504[5001‘ UCH42 1-20* | 6AG7 0-75* | 6BS7T  4.00* | 6N2P -60 1-50
AZ3t  1-10* 0-75% 8® | UCHB81t 0-50* | 6AH6t 0-70* | 6BW6 3-75° | 6N3P  0:75 28 2-30
CBL31 1-50 0-85* | PL508} 1 32- . UCLB2t 0-50* | 6AK5t 0-30 | 6BW7 1-12* | 6N7 -75¢ : 5-00
0-85* | PL509} 2-16* | UCL83 1-44* | 6A| 0-95% | 8BX7GT 4-96% | 6P25 M 5 8-00
BAPott 0.40° Oase | P30l 300 | UFks: 030 | A 330+ | 8550 bdos | oR7_ o.75s 'S0 LR
. " \50% . !
DAF95 1-00* pCCsat 0-45¢ | PL802{ 1-80% | UF85t 0-50° | 6AM5 3-85* | 6CBSAf 0-50* | 6SAT7 50 . 7-25
DF91t 0-40* | ECF80t o0 EL9 . PCCsg 0-65* | PY33  0-68* | UFest 0-50* | 6AM6T 0-85* | 6CDBGA4-00* | 6SC7 52 b 600
DF96  1-00* | ECF82f 0-60* | ELO5; 0-80* | pCCaot 1-05* | PY81t 0-72% | UL41 -00* | 6AN5S 2-50* | 6CG7 1-72* | 6SF7 75! - 30-00
DKO1} 0-55° | ECH35 2-00* | EL360 2-75* | pcCiggto-gs® | PY82  0-45% | ULs4t 0-60* | GANBA{O-70* | 6CHe 4-42* | 6SHT 0-75° - 885
DKo2  1-25% | ECH42 1-15* | EMBO 1-10° | pGrgg g.72* | PY83 0-60* | UMao 1-00* | 6AQSt 0-75* | 6CL6T 0-75% | 6SJ7 T8¢ . 1-40
DKS6  1-10 | ECHBIt 0-50% | EM&1  1-00* | pCrapt o.50+ | PY88t 0-68* uv41T -75* | 6ARS 0-70% | 6CW4 4-72* | 8SK7 _0-75 . 1224
DLg2 0-75% | ECHa3 0-85* | EMB4 1:00% | or.cb o oo, | PYSOOA{1-36* | UYsst 0-65° | 6ASGr 0-80* [ 6D2f o0-30¢ [ eSL7eTy E 2-50
DLo4  1-20% | ECHeaf o-85* | EMss 1-25% | L<podl $°08, | Pysoofstt | 1BIGTt 0-55¢ | 6ASTGt1-50¢ | 6DKe ~ 2-49% 0-55/ o 3167
Bty bt | SEIT 08 | Sl LA | EEe | O IST RS RRLASD | B0 LMD | OVOT, 2 it
DY80£I : 0-68* Eciss’ §.30¢ EYgT?: o-75¢ | PCF20111-05% QOvbo-s o | 11t -40* gAUgT Sote | Shs 23 | 6so7 g8 . 2-86%
o, | ECLiohodees | EioT 930 | PChacslomr | QOVIOf oo | 20515 1000 | SAVES aaer | omet Yo | 3% 07 2 3
EACS1 050 | EF37At 1-60* | EZ41  1-25* | PCF805 1-28% | oQvo3-20At | 3As 1-35 | 6AWBA11:00 | 6F23- - 1-32° | 6USG  2-00% ; 4-27
BN U L) ) DR | ooveddl, | IXMAL, [ 8NCTE |2 00 B GE - i
EB41 ¥ 75 | Bt 1200 | E28 0-35- PCL82t 0-50* 354+ -75* | 6B8 0-75 | 6H3N  0-75* | 6V6GTt 0-60* . 15-00
EB91+ 0-30* | EF42  2-00° | GZ32 0-75* Pcmf o 92- RI7 - 1-65" avay -00* | 6BASt 0-50* | 6HE  0-75° | 6X4% 45% - 2-61
EBC33 1-75* | EF501 .0-60* | GZ33  4-00* I [ 1-00* | 4Cx250B17:50 | 6l 5-12¢ | 6u4 0-75% | 6X5GTY 0-55 - 679
R R ALt L W g L : 3
Tor o 5o .. spr . ] . : : 2793
BCo% 0-65 | EF8st 0-50* | KT66 4-00° | PCL80s8/5t U25 1-16* | 5U4GB 1-00° | 6BE6H 0-45% | 6K4N _ 0-75* | 7C6  1-25¢ - 5-50
EBF80 0-45* | EF867 0-45* | KT88  4-75* 0-80° | U26  1-16* | 5V4Gt 0-65* | 6BH6t 1-20* | 6K6GT 0-75* | 7H7  1-00* | 85A2  1-50 | 8136 1-54
EBF83 1:25° | EF89  0-60° | KTW61 1-75* | PDS00 3-00* | UABCsot 5Y3GT 0-85* | 6BJ6T 0-80* | 6K7 0-75* | 7R7 150 | 90AG  7-26
EBF8gt 0-40* | EFO1+ 0-65* | KTW62 1-75% | PFL200 0-88* -50* | 5Z3 -50* | GBK4 4-21* | 6KE  0-73* | 7S7T  2-25* | 90AV  T-16
EBL31 2-50* | EFS2t 0-75* | KTWe3 1-75* | PL36t 0-92* | UAF42 0-75* | 5Z4G_ 1-00* | 6BL6 8500 | 6KD6 4-79* | 7Y4  0-75% | soCt 1-50
ECC40 1-25* | EF98  1-25° | MU14 1-00* | PLs1  0-55* | UB41 1-25* | 5Z4GT 1-00° | 6BL7GT 3-86* | 6L6G  2-50* 7z4 0-75* | 90CG 574
ECCsit 0-45* | EF183t 0-50* | N78  7:50* | PL81At 1-00* | UBCa1f 0-75* | 6-30L2 1-00* | 6BN6  0-80° | 6L6GA 1-50° AT6 0-45* | soCVY  5-89
ECCs2t 0-45* | EF184+ 0-50* | OA2t 045 | PLe2  0-60* | UCCs4 0-75* | 6AB7 0-75* | 6BQTA 1-55* | 6L6GT 0-75° 12AT'H- 0-45* | 92AG 726
|NTEGRATED cch“"-s 7454 020 | 7491AN 085 | 74119  2-00 | 74145  1-00 | 74175  1-00 | 74199  2:25 | TBAS50Q D".
7460 0-20 | 7492 060 [ 74120 110 | 74147 245 | 74176 110 | s601aN 1-75* 3-22%
7470 0-35 | 7493 070 | 74121 045 | 74148 200 | 74178 185 | | pggoc q.50 | TBASGOCQ I
7400 0-20 | 7412 026 | 7432 -36 | W72 0-36 | 7494 0-80 | 74122  0-60 | 74150  1-75 | 74179 165 [ o r02-30 3-2* | JOCKEetS
7401 020 | 7413 045 | 7433 -37 | 7473 0-36 | 7495 0-80 | 74123  1-00 | 74151  0-90 [ 74180 165 TBAGT3 2-18*
402 I 40 . ) . . . . . .
740 0-20 | 7416 0-49 | 7437 42 | 1414 0-40 | 7496 0-90 | 74125  0-80 | 74154  2-00 | 74190 148 TAAsaos . | TBA700 1-52* | 8PIN o015
7403 0-20 | 7417 0-d9 | 7438 37 | W 0-59 | 7497 367 | 74126  0-80 | 74155  0-90 | 74191 1 3:50° | TBAT20Q 14PIN 0.15
7404 026 | 7420 0-29 40 22 | 7476 042 | 74100 1-75 | 74128 080 | 74156 o090 | 74192  1.25 TBA4soo . 2:30* | 16PIN 0-17
7405 0-23 | 7422 0-25 | 7441AN 092 | 74 060 | 74107 0-45 | 74132 ©0-80 | 74157  0-90 | 74193  1:25 1-8¢* [ TBAT750Q
405 055 | 7423 035 2 78 | 7482 085 | 74100 086 | 74136  0-68 | 74159  2-50 | 74194  1-25 | TBAS20Q 2-07
7407 0-55 | 7425 0-35 | 7447AN 1-20 | 7483 1-00 | 74110  0-57 | 74141 0-85 | 74170  2-60 | 74185  1-10 2-30° | TBA990Q
7408 028 | 7427 0-35 | 7450 -20 | 7484 1-00 | 74111 0-86 | 74142 3-00 | 74172  5-00 { 74196 1.20 | TBAS30 1-98 2:
740 0-28 | 7428 0-50 | 7451 20 | T 0-40 | 74116  1-89 | 74143  3-00 | 74173  1-75 | 74197 1-00 | TBAS540Q TCA270Q 2-99*
7410 0-20 | 7430 020 | 7453 -20 | 7480 0-52 | 74118  0-95 | 74144 300 | 74174  1-57 | 74198 225 2:30* | TCA760A 1-38*
BASES GRT’S 4EPT 3300 | VCRISA® 12.50
4EPT . 3 .
4EP11 25-00 VCR139A* 3-00
BG7 unsklrted 015 | 1CP31 31:00 | 5ADP1 35-00 | VCRS17A*  3-00
B7G skitted 0-30 | 2AP1* 8:50 | 5BP1* 5.00 | VCR517B*  3-00
B9A unskirted 0-15 | 2BP1* 9:00 | sopy* 500 | VCRS17C*  3-00
B9A skirted 0-30 | 3BP1 600 | 5cp1A 40-00
Int Octal -20 3DP1* 5-00 EEP15A 5-00 Tuhe Bases 075
Mazda Octal 0-20 | 3EGI* 7:00 SFPT* 5-00 *=Surplus
Nuvistor 025 3FP7* 3-00 - . VAT 8%
Loctal 0-55 | 3GP1 800 | SUPT 5-00
8pin DIL 015 | 3JP1* 800 | DG7-5 25-00
t4pin DIL  0-15 | 3JP2* 8-:00 | DGT-a2 36-00
16pinDIL 047 | 3JPT* 10-00 | DH3-g1 31-00
Valve screening SKP1* 15-00 DH7-11 6800
cansall sizes 0-30 3RP1* 35-00 VCR97* 5-00
Terms of business: CWO. postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked* add 121% Telephone 01-677 2424
VAT. Others 8%. t Indicates cheap quality version or surplus, but aiso available by leading UK and USA manufacturers. Price Telex 946708
ruling at time of despatch. Account facilities available to approved ies with mi arder ch £10. Carriage and -
packing £1 on cred/t orders. Over 16,000 types of vaives, tubes and semiconductors in stock. P&P 8% VAT E & O.E.
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ESSENTIAL
BOOKS for
RADIO

AMATEURS

GUIDE TO AMATEUR RADIO
(16th edition)
by Pat Hawker, G3IVA
This book has been deservedly popular for many years as an
introduction to amateur radio—what it is, how it works, and
how to get started in this exciting hobby.

Most of the questions usually asked by the newcomer are
answered in an introductory chapter, and then the book takes
the reader from the first steps in setting up a receiving station
to the basic theory and practice of aerials, transmitters and
receivers, and how to obtain a transmitting licence. Operation
of an amateur station is discussed, and there are lists of Q-codes,
amateur radio callsign prefixes and other useful data. -

Chapter titles are: This is amateur radio; Getting started;
Communications receivers; Amateur transmitters; The licence
examinations; Operating an amateur station; YWorkshop practice;
Amateur radio equipment; The RSGB and the radio amateur.

112 pages £1-38 post paid

THE RADIO AMATEURS' EXAMINATION MANUAL
(7th edition)
by G. L. Benbow, G3HB

A pass in the Radio Amateurs’ Examination is required before
the authorities will grant an amateur radio transmitting licence,
and the aim of this book is simple: to provide sufficient informa-
tion to enable its readers to pass that examination. This new
edition has been revised. to take account of the changes in licence
conditions which took place at the beginning of 1977. .

Chapter titles are: Becoming a radio amateur; Eiementary
electrical principles and calculations; Thermionic valves and
their applications; Introduction to semiconductors; Power
supplies; Receivers; Transmitters; Measurements; Propagation
and aerials; Interference; Licence conditions; Tackling the radio
Amateurs’ Examination.

87 + viii pages ~ £1-60 post paid

RADIO AMATEURS’ EXAMINATION
QUESTIONS AND ANSWERS
This new book is a collection of model answers to typical Radio
Amateurs’ Examination questions, and should prove invaluable
to candidates as a revision aid. The answers given are complete
with diagrams and worked calculations where necessary, and
demonstrate the sort of answer required to achieve a good
pass-mark. :
118 pages £2:00 post paid

RECEIVING STATION LOG BOOK

One of the essential features of a listener’s station is a well-kept
log book of stations heard. The RSGB Receiving station Log Book is
dpecially designed for the listener to the amateur bands, with
columns for date, time, frequency, callsign of station heard,
signal report, mode, other station being contacteg and its report
given, remarks and QSL information.

Plastic comb binding £1-46 post paid

These are just a few of a complete range of technical
publications, log books and maps for the radio amateur.
Send a large stamped self-addressed envelope 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 member-
ship section and ask for full details.

Radio Society of Great Britain

35 DOUGHTY STREET, LONDON, WCIN 2AE
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Yourcarpetisnoplace
for tho Black Dyne.
- @ MillsBand

should be
half way up

) the wall!

Fidelity Fast-

enings are the

newest, smartest

way to place your

speakers where

they belong — on the

wall. Almost undetectable when fitted they are

easily adjustable and allow your speaker system to

be placed in the best possible acoustical position,

where they stay due to the rubber friction

mounting. Fidelity Fastenings take a weight of up

to 50 Ibs and your speakers are easily lifted off for

dusting and redecorating.

Available from all good Audio and Hi-Fi shops and

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

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

The Ridgeway, Iver, B'uckinghamshire,
Tel: (0753) 654222.

0 2KHz-15KHz
lS',"P- 8 ohms £7 95 Power: S50watt
|Ze}2pPrOX ., with HPXIR
34" x 347 x 3 70 watt with
173 Range: IHPXZBR hi
H mp: 8 ohms
2-5kHxz-20kHz Size approx £ I 6.95
Power: 50w 104" x 347 x 73"
with HPX IR 920/2 Range: | KHz-18KHz Power:
grinz::ai::-;s. s 100w with HPXI. Imp: 8 ohms
ll - ¥ ” i R *
SR e e, £59-95
price EI1-75 HIGH POWER *CROSS-OVERS”
“HPXIR 3-5KH
FANE SPEAKERS ARE (iR ki £2-99
SUPPLIED TO MOST 1 dance or total i d of Bass
LEADING U.K. Drivers not to exceed 8Q. Otherwise

FANE SPECIALIST RANGE SPEAKERS

Each designed to produce the individual sound
requirement for its purpose. % Robust Cast Aluminium
Chassis. @ Linen Cone surround. Extra strong sixstrut
steel chassis with plunged windows on 15”7 models.

Rec. Price
12" DISCO/80 80w Fisicd lrse @ £28-95
%127 DISCO/100 100w <= £29-95
8 5 127 GUITAR/B0L 80w Fle £26-95
# 512" GUITAR/80B ,, Errecior @£27-95
12" PA/BO 80w .. 00 S0 05 4 £26-95

I5” BASS/85 85w ror  £39-95
15" BASS/I00 100w cuer  £42-00

es ‘POP’ RANGE SPEAKERS

HIGH FREQUENCY IZZ POP 33T 33w £I4:95
12”7 POP 50/2 50w £16-99
HORNS 12" POP 75 70w £22.95
J44..... 15 POP 70 75w £29-95
2-5KHz-15KHz 18” POP 125 100w £47-95
Power: 50w with
HPX2R Jlo4 ...

30w with HPXIR

MANUFACTURERS OF use series Horns or attenuation pro-

vided with HPXIR and HPX2R.
GROELJQ.PU'APquDEND!rSCo 2 years guarantee on speakers & Horns

Rec. Prices INCLUDE YAT.
Distributors {(Wholesale & Retail) Rec. prices shown correct at 23.9.77.
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS

Manufacturers & Export enquiries to:—
FANE ACCUSTICS LTD, 286 BRADFORD ROAD, BATLEY, YORKS
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5—240 Watts!

The HY5 is a mono hybrid amplifier ideaiiy suited for all applications. All common input

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

either by a multi-way switch or direct connectlon to the approprlate plns. The internal volume

and tone circuits merely require to external p s (not included). The HYS
. is compatnble with all LL.P. power amplifiers and power supplies. To ease construction and

Pream pllﬁer mounting a P.C. connector {8 supplied with each pre-amplifier.

FEATURES : Complete pre-amplifier in single pack—Multi-function equalization—Low noise

—Low distortion—High overload—Two simply combined for stereo.

APPLICATIONS : Hi-Fi—Mixers—Disco—Guitar and Organ—Public address

SPECIFICATIONS :

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV;

Auxiliary 3-100mV; input impedance 4-7kQ at tkHz.

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

ACTIVE TONE CO TROLS. Treble &+ 12dB at 10kHz: Bass £+ at 100Hz.

DISTORTION. 0-1% at 1kHz. SI% nal/Noise Ratio 68d

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

Price £5-22 + §5p VAT P&P free.

The HY30 is an exciting New kit from |.L.P. |t features a vu-lually mdestructlble I.C. with short
H Circuit and thermal DLOt ti The kit of L.C,, P.C. board. 4 resistors, 6

th wnh easy to follow construction and operating instructions.
This ampllﬂer is ideally suited to the beginner in audio who wishes to use the most up-to-date
technology available.

15 Watts FEATURES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
" uild.
Into 89 APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier—

audio osciliator.
SPECIFICAT IONS:
OUTPUT POWER 15W R.M.S. into 8Q: DISTORTION0-1% at
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz~ 8kHz-—3dB
SUPPLY VOLTAGE % 18V.
Price £5-22 + 65p VAT P&P free.

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

FEATURES : Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-
25 watts sistors—No external components
. t 89 APPLICATIONS : Medium Power Hi-Fl syst Low power di Guitar amplifier
into SPECIFICATIONS : INPUT SENSITIVITY 500mV

OUIPUT POWER 25W RMS into 82 LOAD IMPEDANCE 4-16Q DISTORTION 0:047%; at 26W

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE # 25V SIZE 105 50 25mm
Price £6:82 4+ 35p VAT P&P free

The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting
requirements including load line and thermal protectlon this amplifier sets a new standard In
modular design.
FEATURES: Very low distortion—Integral heattsmk—-Load line protection—Thermal protec-
nts

tion—Five connections—No external compone
60 Watts APPLICATIONS : Hi-Fi—High quality disco—Public address—Monitor amplifier—Guitar and
= organ
into 80 SPECIFICATIONS

INPUT SENSITIVITY 800m
PUT POWER 60W RMS into 82 LOAD IMPEDANCE 4-1602 DISTORTION 0-047% at 60W

H
SlGl{l/AL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-46kHz—~3dB SUPPLY VOLTAGE

SIZE 114 50 85mm
Price £15-34 + £1-27 VAT P&P free.

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

120 watts APPLICATIONS: Hi-Fi—Di lonitor—Power sl industrial—~Public Address
SPECIFICATIONS

into 8Q INPUT SENSITIVITY 500m

OUT UT POWER 120W RMS into 8¢ LOAD IMPEDANCE4-1602 DISTORTION 0-05% at100W
a
Slfal;llAL/NOISE RATIO 86dB FREQUENCY RESPONSE 10Hz-45kH2 - 3dB SUPPLY VOLTAGE
+

SIZE 114 50 85mm
Price £23-32 4+ £1:87 VAT P&P free.

The HY400 is 1.L.P.'s *'Big Daddy" of the range producing 240W into 42! It has been designed
HY400 for high power disco address applications, If the amplifier is to be used at continuous high

power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.
FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external

240 Watts Componsnic
- APPLICATIONS: Public address—Disco—Power slave—Industrial
into 40 SPECIFICATIONS

OH'II('SUT POWER 240W RMS into 402 LOAD IMPEDANCE 4-162 DISTORTION 0-1% at 240W
g:IGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE
4

INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £3217 + £2:57 VAT P&P free.

Po wE R PSU36 suitable for two HY30's £5-22 plus 65p VAT. P/P free.
PSUS0 suitable for two HYS0's £6-82 plus 85p VAT. P/P free.
su PPL' Es PSU70 suitable for two HY120's £13-75 plus £1-10 VAT, P/P free.

PSU90 suitable for one HY200 £12-65 plus £1-01 VAT. P/P free.
PSU180 £23-10 + £1-85 VAT.
B1 £0-48 + £0-06 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
L.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON, CANTERBURY, KENT, GT4 7AD.

| LL.P. ELECTRONICS LTD., Total Purcnase Pric

| Enclose Cheque [] Postal Orders (] Money Order []

Pi debit my Access account ] Barclaycard account [
CROSSLAND HOUSE, NAGKINGTON, Please deh my Acce
GANTERB“RY’ KENT, GT4 7AD_ Name and Address - G

Signature . - I
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TV GAMES IN FULL COLOUR
At last its here! The new Swanley colour
encoder kit £7 -50. Adds different colours
to the frame, ball, bats and background
of the AY-3-8500 TV games.
AY-3-8500 £6-95. Black and white TV
games £11-95. Rifle kit £4-95. Send sae
for our gigantic free data leaflet.

iy
NEW COMPONENT SERVICE
Resistors 5% carbon Ei2 12 to IOM{W [4p. IW 3p.
Preset pots subminiature 0-1W 1000} to 4M7 9p.
Potentiometers W 4K7 to 2M2 fog or lin. Single
30p. Dual 95p. Polystyrene Capacitors El2 63V
22pf to 8200pf 3ip. Ceramic Capacitors 50V E6
22pf to 47000pf 3p. Polyester Capacitors 250V E6
-0l to -Imf 5ip. ‘15, 22, -33mf 7p. -47mf llp.
Electrolytics 50V -47. 2 mf 5p. 25V 5, [Omf 5p.
16V 22, 33, 47mf 6p. IOOmf 7p. 220, 330mf 9p. 470m{
t1p. 1000mf 18p. Zener Diodes 400mW E24 3V3 to
33V 84p.

MAINS TRANSFORMERS
6-0-6V |0OmA 94p. 9-0-9Y 75mA 94p. 0/i2/15/
20/24/30V |A £3-85. 12-0-12V 50mA 94p. 0/i2/I5/
20/24/30V 2A £5-15. 6-3V I4A £2-30. 6-0-6V I{A
£2-75. 9-0-9V A £2-39. 12-0-12V A £2-69. 5-0-l5V
1A £2-89. 30-0-30V [A £3-59.

PRINTED CIRCUIT KITS ETC*
Contains etching dish, 100 sq ins of pc board, b ferric
chloride, etch resist pen, drill bit and laminate cutter
£3-95. 100 sq ins pc board 80p. Iib FeCt £1-05, Etch
resist pen 75p.
— LS N
S-DECS AND T-DECS*
S-Dec £1-94. T-Dec £3-61,
u-DeCA £3-97. u-DeCB £6-67.
IC carriers with sockets:
16 dil £1-9%. 10TO5 £1-79.

SINCLAIR CALCULATORS*

Cambridge Scientific Programmable £§3-95. Prog.
Library £4:95, Cambridge Scientific £8-45. Oxford
Scientific £10-60. Mains Adaptors £3-20.

Y T — |
BATTERY ELIMINATOR BARGAINS

TV GAMES POWER UNIT

Stabilized 8%V 100mA £3-20.

3-WAY MODELS

With switched output and 4-way multi-jack connector
Type |: 3/44/6V at 100mA £2-30. Type 2: 6/7%/9V
300mA £2-90.

i00MA RADIO MODELS

With press-stud connectors. 9V £3:45. 6V £3-45.
9V 49V £5-15. 6V -6V £5-15. 4V-+4LV £5-15.
CASSETTE MAINS UNIT

74V with 5 pin din plug 150mA £3-65.

FULLY STABILIZED MODEL £6-40.

Switched output of 3/6/74/9V 400mA stabilized.

CAR CONVERTORS 12V INPUT

Output 9V 300mA £1-80. Output 75V 300mA £1-80.
| e
BATTERY ELIMINATOR KITS
Send sae for free leaflet on range.
100m A radio types with press stud battery terminals.
4LV £2-10. 6V £2-10. 9V £2-10. 45V + 43V £2-50. 6V -+
6V £2-50. 9V -9V £2-50.

Cassette type 74V 100mA with din plug £2-i0.
Transistor stabilized 8-way type for low hum.
3/4L16/7%/9/12/15/18V. 100mA £3:20, | Amp £6-40.
Heavy duty 13-way types 4-;/6/7/8;—“ I/l3/|4/l7/2l/
25/28/34/42V. | Amp £4-85. 2 Amp £7-95.

Car convertor kit Input 12V DC. Output 6/74/9V
DC I A transistor stabilized £1-95.

Stabilized Laboratory power kit Switched | to 30V
in 0-1V steps. 1Amp £12-45. 2 Amp £14-95,

T il

Bi-PAK AUDIO MODULES
5450 tuner £21-95. AL60 £4-86. PA100 £14-95. MK60
audio kit £36-45. Stereo 30 £17-95. SPM80 £3-75.
BMTB0 £4-25. Send sae for free data.
i oy R
JCI12, JC20, JC40 AMPLIFIERS
ICI2 6W | C audio
amp with free data
and printed circuit £§-95.
Also new |C40 20W

maodel with pcb
| £3-95. Sensational new JC20, 10W integrated circuit
amp with pcb £5-95, Send sae for free leaflet on all
3 models and associated power supply and preamp kits.
T —

FERRANTI ZN4l4
IC radio chip £1-44, Extra parts and pcb for radio
£3-85. Case £1. Send sae for free data.

-

SWANLEY ELECTRONICS
DEPT. PW, PO BOX 68,
32 GOLDSEL RD., SWANLEY, KENT

Post 30p. Prices include YAT. Official orders welcome.
Overseas customers deduct 7% on items marked »
and 11% on others.
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NO
BATTERIES

NO WIRES
ONLY

£29'99

+ VA'.P £8¥In

‘The modern way of instant 2-way communications. Supplied
with 3-core wire. Just plug into power socket., Ready for
use. Crystal clear communications from room to room.
Range {-mile on the same mains Phase. Onfoff switch.
Volume control. Useful as inter-office intercom. between
office and warehouse in surgery and in homes. P. & P. 99p.

+ V.A.T. £1-60
Solve your communica-
tion problems with this
syatem (1 master and 3 Subs),
in robust plastxc cabmets for desk or wall mounting. Call/
talk/listen from Master to Subs and Subs to Master. Ideally
suitable for Business, Surgery, Schools, Hospitals and Office.
Operates on one 9V battery. Onlofi switch. Volume control.
Complete with 3 colmechng wires each 66ft. A Battery
and other accessories. P. & P. 90

4.8tation T +

ONLY

£14-95

+ VAT £1-20

Latest transistorised Teleph Amplifier with detached
plug-in speaker. Placmg the receiver on to the cradle
activates a switch for
without holding the handset. Many people can listm at a
time. Increase efﬁciency in office, shop. ‘workshop. Perfect
for ‘‘conference” calls: leaves the user's hands free to make
notes, consult files, No long waiting, saves time with long-
distance calls. Onfoff switch, volume, conversation recording
model at £16-96 + VAT £1-36. P. & P, 89p,

10-day price refund guarantee on all H#ema.

‘WEST LONDON DIRECT SUPPLIES (PW10)

169 KENSINGTON HIGH STREET, LONDORX, W8
01-937 5548

SOUTHERN VALVE G0, uerer rLoon,

8 POTTERS ROAD, NEW BARNET, HERTS.
TEL: 0i-440/8641. MAIL ORDER ONLY

“QUALITY"” branded valves guaranteed 3 months.

BVA, etc. {SEE LISTS)

Note. Prices correct at time of going to-press. MIN.

ORDER 75p! POSTAGE 12p Ist valve (large 14p),

extra valves 6p, max. 75p. SAE lists, VAT included.
O only, no C.0.D. TOP QUALITY OUR EVERY

AIM! Return of post service.

AZ31 80p ; EZ80 40p | PCL86 65p | UL4l 75p
PC

DY86/7 49p | BZBL  40p L2060 UL84 52p
DY802 bOp Gy501£1 10 £1.40 | UY85 40p
EBS1 i9p 75p | PD500£3.25 | Uas 80p

ECOBL 30p | pass oo | EFE0073D | Uag a0
ECOS2 300 | pogs  ogp | LSS 700 | pro)  gop

ECC85 40p | ECO7 72D | Byoys ppn | 6/30L2 75P
ECCss 50p | FC900 49 | Lres™ g:f | emwr 68p
ECH42 80p | PCC84 35p | prg3 5op | 6F23 60p
ECHSL 50p | PCC85 4dp | pyey 4gp | 6F28  70p
ECHS3 82p | PCCBS 62p | PLE0O 6L6 . 99p
ECHS84 58p { PCCBY 50p pL504} 90p | 10F1 ~ 68p
ECL80 b&52p 1’00189 53p | PL508£1.30 | 20L1 70p
ECL82 50p 45p | PL509 £2.20 | 20P4 70
ECLS83 63; ycpsz 50p PL519 £2.80 30C1 50p

ECL86 60p | PCFS6 58p | pL.ao2 42 45 | 30C16  78p
EFS0 33 | pOFa00 PYs3 s0p | S0017 78D
EF85  38p £1.30 | PY81/3 40p | 30Ci8 91585

EFS6 52D | pcpgoyl 0p | PYSS  bsp | S0ES  60p
p
EF89 42D | PCR802 57p | PYs00 50p 385’5% ﬁ:gg

s 4 | rowsos PYSOL 50p | Sori? Py
EH90 56p £1.45 | PY500£1.33 | 30L15 50p
EL34 g1.10 | EOF806 75p | PY5004 30L17 72
¥La1 7op | TCF808 £1.33 | 3012 50p
EL84 4 £1.45 | UBFSY 40p | 30P19 90p

0p
EL90/1 47p | PCH200 950 | UCO85 46p | 30PLI £1.40
EL509 £2.75 | PCL82 Bdp | UCH42 72p | 30PL13
Em84 50p | PCL83 70p | UCHS1 50p r
EY51  60p | PCL84 48p | UcLsy 55p | 30PL14

EY86/7 38p | PCL85} UCL83 58p .
EY500A PCL } #2p | UF4L 70p | 30PL15
£1.60 805 UF8g 45p £1:00

Please mention
Practical Wireless
when replying

to adverts.
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DISGOUNT |
SPEAKERS |

Imp 8 or 15Q as app.
Guarantees:

FANE 2 years
OTHERS | year

ALL PRICES
INC. VAT
Prices correct at 4,10.77
Sonic
HI-FI TYPES List/Value Price
X FANE 501 Mid or Full range  Sp. Price  £4-9%
& x 5 15w Various makes Sp. Price  £3-38
& 4 B Model 80 Dual Cone Sp, Price  £5-9%
#* A_F, Model 83 Dual Cone S5@. Price  dd-0B
PAME 5p. Price 4% RB
FEME 804 ip. Price 2415
FAME 801 Duatl Cone 8p. Price T 95
F&NE 8" 808T Dual Cone Sp Prlce £3-9%
FANE 8+ 807TP Sp. Price £4-73
"WH'FEDALE L'TON 3XP kit Pr. £60-70 £43-93
a7 DENTON 2XP_KIT Pair £39-15 £27-95
Ig LENDALE 3XP KIT £82-44 £57-9%
FANE MODE ONE KIT  Sp. Price Pair £19-99
" ELAC Model 10RM Sp. Price £3-85
12”7 FANE 121/15LR 20w Sp. Price  £7-95
GROUP/DISCO TYPES
2¥ FANE POP |5 Sp. Price  £4-99
2” FANE POP 25T 25-30w Sp. Price  £9-93
2”7 TITAN TI12/4E 45w £l5 80 £10-95
2” TITAN T12/60A 60w 22-50 £12-95
2”7 TITAN TI2/100A 100w £36 00 £22-95
2”7 CELESTION GI2M 99

” »

2” " "
2” GUITAR 80B
2" FANE CRESCENDO 12A 8Q
12” FANE o0 15Q
2” FANE " 12L8Q
2” FANE D 5Q
2” FANE » 12 BASS 8Q
2” FANE 150
” EANE POP60 60w 15Q
” TITAN TI5/60 60w
“ TITAN T15/70 70w
” TITAN TI15/100 100w
” FANE ‘SPECIALIST’ BASS 85
" GOODMARN
" CELESTION GiSC 36 - “9!
” FANE CRESCENDO ISIIOOA 8QL72-95 £49-9!
18" F 15! £72-95 £39-95
157 FANE CRESCENDO BASb £76:00 £49-9%
[ " I5/100LT £74:69 £49-95
157, . 15/160 160w £95-00 £65-95
P " 18/125A £95-00 £69-95
OLOSSUS 200w  £108-00 £69-93
" TITAN TIBIIOO 100w £47-00 £35-95
OODMANS I 8P Sp. Price £39-95
/ ” CELESTION GI8C £53-00 £39-95
" FANE CRESCENDO I8A £101-95 £69-95

18” FANE CRESCENDO BASS £89:95 £59-95
187 ,, ‘COLOSSUS’ 200w £115-00 £69-95

HORN UNITS (Carr. 75p)

CELESTION MHIOOO 25w £17-00 £13-75
FANE 910 MK | £i7-75 £10-99
w 92010 S £59-95 £39-95
o [4430-50w £7-95 £5-95
w173 50w £(1-75 £8-95
w1104 5070w £16-95 £12-95

HIGH POWER ‘CROSS-OVERS’
FANE HPXIR or HPXJR Carr. 35p £2:99 £2-25
ADD-ON HIGH FREQUENCY UNITS

F.A.L. Add-on Carr. £1 £51-84 £35-95
TITAN T 70w Carr. £] Sp. Price £25-95
$ITAN TSlLI;l 1060w Carr. £1 Sp. Price £25-95

Sp. Price  £26-95
HI-FI SPEAKER SYSTEMS  cCarr. £1:50 Pair

LEAK 3020 Pair £128-56 £84-95
LEAK 3030 Pair £175-84 £114-95
LEAK 3050 .. Pair £245-80 £162-95
WHARFEDALE

DENTON 2XP Pair £68-45 £47-95
LINTON 3XP Pair £99-27 £69-95
CHEVIN XP Pair £45-76 £31-95
GLENDALE 3XP Pair £137-45 £96'95

Also for personal shoppers only
AMPS, T'TABLES, JINGLE MACHINES,
DISCO CONSOLES, LIGHTING, CABINETS,
CREDIT TERMS AVAILABLE °roers £20

Phone orders accepted from Access & Barclay
card holders. Branches at

403 zu.ulc‘:usu;m. STREET  GLASGOW
24 NEWGATE SHOPPING  NEWCASTLE

CENTRE Tel: 0632 25168

106 NEWPORT  MIDDLESBROUGH

Tel: 0642 217402
Mail Orders & Export enqulrles to Mlddlesbrough
Branch, Add 55p carr. on
Otherwise add 85p (i2” spkr) £I 25 (15”) £2 (IS") |
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Electronics.

Enrol in the BNR & E Schoo! and you'll have an entertaining
and facinating hobby. Stick with it and the opportunities
and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training
for all subjects in radio, television, etc., especiaily for the
CITY AND GUILDS EXAMS (Technicians' Certificates); the

P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Radar; Computers;
Servo-mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS’
experience in teaching radio subjects and an unbroken
record of exam successes. We are the only privately run
British home study College specialising in electronics
subjects only. Fullest details will be gladly sent without
any aobligation.

Brochure without obligation to:

P.O. Box 156, Jersey, Channel Islands.
NAME

Make a job of it....

Grad. Brit. 1.E.R. Exam; the RADIO AMATEUR'S LICENCE,

Become a

Radio Amateur.

Learn how to become a radio-amateur in
contact with the whole world. We give

skilled preparation for the G.P.O. licence.
& __§ N N R N B R N B N __§ __§__ §N_ __]

British National Radio & Electronic School

WL 12

ADDRESS

Block caps please

with so many

features... @

Rock Steady Pictures |,
Crystal Controfled
Telephone Interface
Tape Programmable
Software Available + Games and Things on Tape
Ideal for Education * Ready-Built or in Kit Form
Expandable Memory * Expandable Number of Lines

*

*

*

Repeat Facility Selectable Flashing Characters
Tab Key Forward and Reverse Typing Mode §§
Video or UHF OQutput Automatic Tape Stop/Start !

COME ALONG AND PLAY MASTERMIND or SA.E. FOR INFORMATION

CROFTON-ELECTRONICS LIMITED . .
35 GROSVENOR ROAD, TWICKENHAM, MIDDLESEX ~ = Tel. 01-8911923

% %k %k %k %k % *k %k Kk ¥

H.A.C. SHORT-WAVE KITS
W ORLD-WIDE RECEPTION

NEW — MODEL
‘T TWIN TRANSISTOR RECEIVER

AT LAST—a transistorised kit at a price you can afford, that is suitable for the
amateur constructor. .

. This is a fully transistorised high performance short-wave receiver, with

F.ET. regene’?ci}\:e dete)ctor, 1ollgw:-,d by a high-gain audio stage for working

into di igh imp p L.

nThe set uses g well-known range of plug-in coils gi'ving good sensitivity and

selectivity, and many hours of listening may be enjoyed using a single PP3

type battery.
COMPLETE KIT £9:70 inc. p & p and V.AT.

“H.A.C” SHORT-WAVE PRODUCTS
P.O. Box No. 16, 10 Windmill Lane
Lewes Road, East Grinstead, West Sussex RH19 35Z

\M !
4in x 3%in METER. 30uA,
50uA or 100uA, £4-78.P. & P. 19p.

MICROPHONES FOR
TAPE RECORDERS

DM228R 200 ohm with 3-5 &
2-5mm Jack Plugs £1-30
DM229R 50K with 3:5 & 2:5mm
Jack Plugs £1-80

DMI8D 200 ohm with 5 & 3 pin
DIN plug £1-75

Postage on above microphones
tip.

CARDICID
DYNAMIC
MICROPHONES
Meodel UD-130. Fre-
quency response 50-
15,000¢/s. Impedance
Dual 50K and 600 ohms,

£8-02. P. & P. 35p.

~MULTI-

METER
Model ITI-2
20,000 ohm/
volt, £10-05.
P.&P. 33p.
TRANSFORMERS
Primary 240V
6-0-6Y 100mA £0:75
9-0-9v 75mA £6-75
12-0-12V 50mA £0-85
12-0-12v  100mA £1-05
Post on above transformers 30p.
9-0-9V tA £1-80
12-0-12V 1A £2:15
15-0-15V 1A £2-36
30-0-30V tA £3-10
6-3V 1A £1-80
. 6-0-6V I¥A £2-20

42 x 42mm METERS
ImA, 500mA, £2-92, tip P. & P.

60 X 45mm METERS

50pA, 100uA, 500uA and ImA
VU METER £4'13, 13p P. & P,

EDGEWISE METERS
zOrgn;,x 34mm, imA £3-40, 19p

Post on above transformers 45p.

All above prices inciude V.A.T. LARGE S.A.E. for NEW LIST
Special prices for quantity quoted on request.

M. DZIUBAS

158 Bradshawgate * Boiton * Lancs. BL2 IBA
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SMALL ADS

(Telephone 01-261 5846).

The prepaid rate for classified advertisements | ;. adverti are ted subject
is 20 pence per word (minimum 12 WOI‘dS), box to the conditions appearing on our
number 80p extra. Semi-display setting £6-80
per single column centimetre. All cheques, | advertiser warrants that the advertise-
postal orders etc., to be made payable to | ment does not contravene any Act of
Practical Wireless and crossed “Lloyds Bank | 4. Brtish  Code of  Advertising
Ltd". Treasury notes should always be sent | Practice.

registered post. Advertisements, together with { 2. The publishers reserve the right to
remittance, should be sent to the Classified | retuse or withdraw any advertisement.
Advertisement Manager, Practical Wireless, | 3. Although every care is taken, the
Room 2337, IPC Magazines Limited, King's
Reach Tower, Stamford St., London, SET 9LS. | quences.

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADYERTISEMENTS

current advertisement rate card and on
the express understanding that the

Parliament nor is it an infringement of

Publishers shall not be liable for clerical
or printers’ errors or their conse-

NOTICE TO READERS

When replying to Classified Advertisements

please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and
despatching orders with the minimum of delay.

Receivers and Components

BARGAIN

New equipment PCB’s with 100% re-usable
components.

" 1. Invertor 24v DC in 240v AC out untested
£

1:00.
2. Boards with a minimum of 2 x TIP41/A
type selected for high speed 50p.
3. Boards with a min of 300v thyristor, plastic
transistor, capacitors etc. 50p.
4. Ex. equip. 2N3055 type 30p.
$. Our selection min 4 boards £2-00.

P & P 10p per item. 20p overseas.

R. JONES SUPPLIES, 3 Centre Vale Close, Littleborough, Lancs.

SUPPLIES

Digital multimeter parts.

6. DMM. plastic case cut out and

silk screened £4-99.
7. 4 pole 1-6 way rotary switch £1:95.
8. Pointer knobs 4" spindle approx. 1* diam.

30p.
9. 10M, 1M, 100K, 10K, 1K. Precision resistors
(1%) set. Attenuation £1-30.
10. Push to make switches 30p.

VALVES

Radio — T.V. ~ Industrial -~ Transmitting
We Dispatch Valves to all parts of the world by
return of post, Air or Sea mail, 2700 Types in
stock, 1930 to 1976. Obsolete types a speciality.
List ZOp Quotation S.A.E. Open to callers Monday
to Saturday 9.30 to 5.00 closed Wednesday 1.00.
We wish to purchase all types of new and boxed
Valves.
COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN
West Wittering 2023 (STD Code 024366)

ORCHARD ELECTRONICS

1.C.s TTL. C/Mos. Linear. Capacitors. Resistors. (E12)
SIL/Rectifiers. Diodes. LED. Thyristors. Zeners. Voltage
Reg. DIL Sockets. Bridge Rectifiers. Potentiometers.
Presets. Triacs. Diac. Plugs. Sockets Cable. Vero.
Carefully fected range, llent tch service.
Same day turn round. S.A.E. List. Suppliers to A.E.R.E.
U.K.A.E.A. Governments Depts. Schools. Universities.
Manufacturers. Accounts opened for trade and amateur.
Joln the professionals. Phone by 4 p.m. Goods out
1st class by 5 p.m. Try us and prove it!

ORCHARD ELECTRONICS

Flint House, High Street, Wallingford,
Oxon. Telephone 0491-35529

N
V"

Co,

%,
*é“ VINTAGE RADIO “‘e%
1920 to 1950 ¢

Receivers, valves, components, service data, historical
research, books, magazines, repairs and restorations. A
complete service for the collector and enthusiast of
vintage radio.

S.a.e. with enquiries and for monthly newsheet. Ful{ 1977
catalogue, 70p post paid.

TUDOR REES (Vintage Services), 4, Broad Street,
Staple Hill, Bristol, BS16 5NL. Tel. Bristol 565472,

SURPLUS TRANSISTOR Amplifier Modules
75p each, Ex GPO Multimeters 20,0000Q/V
DC, with leads and leather case, £8:00,
plus 50p P&P. Ex GPO Cutters and Pliers,
75p each. Archer, 9 Pine Grove, Maidstone,
Kent.

BRAND NEW COMPONENTS BY RETURN.

Electrolytic capacitors 16V, 25V, 50V.—0-47, 1-0, 2-2,
4-7 & 10mid.—5p. 22, 47—54p. (5OV—8p). 100—Tp (50V—
8p) 220—8p. (50V--1op) 470—11p. (50V—16p) 1000/16V—
15p. 1000/25V—18p. 1000/50V—22p.

Subminiature bead tantalum electrolytics—0'1, 0-22,
0-47,1-0, 2-:2 @ 35V, 4-7/25V—11p. 10/25V—13p. 22[16V
47/6V &.100[3V—15p

Mullard miniature ceramuc E12 series 2% 83V. 10pf. to
47pf—3p. 56pf. to 330pf.—4

Vertical mounting ceramic plate 50V.

E12 series 22pf-1000pf. E6 series 1500pf-47000pf.—2p.
Polystyrene E12 series 63V horlzontal mounting. 10pf
to 1000pi—3p. 1200pf. to 10000pf.—4p.

Mullard polyester 250V vertical mountlna E6 series.
0-01 to 6-1—4p. 0-15, 0-22—5p. 0-33, 0-47—8p. 0-68—11p.
1-0—13p. 1-5—20p. 5. 2—229

Mylar (Poivester) Film 100V vertical mounting. ¢-001,
0-002, 0:005—3p. 001, 0-02—4p. 0-04, 0-05—4{p.

Mini ist Hi tab E12 series 5%. Carbon
Flilm 0- 25W1ﬂ to 1OM0 (10/ over IMQ)—1p. Metal Flim
0-125W, 0-25W & 0:5W 108 to 2M20Q.—13p. Metal Film
1W.270 to 10MQ.—2p ea.

1N4148~3p. 1N4002--5p, 1N4006—Tp. 1N400T~-3p,
BC107/3/9, BC147/8/9, BF157/8/9 & BF194 & 197-—9p.
Fuses 20mm. glass. 137 glass & 1”7 ceramlc. 2;p. Post
10p. (Free over £4-00) Prices inclusive of VAT.

THE C. R. SUPPLY CO.
127, Chesterfield Rd., Sheffield $8.
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TIRRO ELECTRONICS, the mail order divi-
sion of RITRO ELECTRONICS UK offers
a wide range of components for the
amateur enthusiast. Large SAE or 20p
brings list. GRENFELL PLACE, MAIDEN-
HEAD. BERKS. S1.6 THL.

TOQUCH CONMTROLLED
LIGHTING KITS

Tnese KiTS repidce cunventionat light switches and
control 300W of lighting. No mains rewiring required
Insulated Touch Plates. Easy to follow instructions.
TSD300K—TOUCHSWITCH & DIMMER combined.
ONE touch plate to switch hght on or off. Brightness
controlled by small knob—&

T~>300K—TOUCHSWITCH TWO “touch plates ON and

—£4-00.
->A300K—AUTOMATIC ONE touch piate. Light turns
off after preset delay—=£4-00.

CD300K—LIGHT DIMMER RIT—£2-80.
40 BULK OFFERS
BC148

a4 741
T [8A /400V Triac £71/100
DL727 dual 0-5” 7 seg.
LED Display £62/50
555 36p (3 for £1)
741 24p (5 for £1)
CLOCK TKW APPLIANCE TIMER KIT inc. AY-5
1230.0-5”,

LED d.splay. triac, switches, boc, pchbs, ete.  £15-95
AY-5-1230 CLOCK APPLIANCE TIMER IC  £4'85
QUANTITY DISCOUNTS ON REQUEST
Add 8/ VAT -+ 25p P&P, Mail Order Only to;

ELECTRONICS (PW)
106 studley Grange Road, London W7 2LX

BARGAIN PACK 100 Transistors. High
Power, Audio, RF, GEN. Purpose. Fine
selection of branded makes, all new and
marked. Value at least £15. Only £5 inc.
P&P CWO (UK ONLY). Instant refund if
not delighted. A. Philpott, 171 Great Brays,
Harlow, Essex CM18 6DT.

www americanradiohistorv com

Radio Receivers

MULTIBAND RADIOS. 12 band . . . Marine,
Aircraft, LPSB, HPSB, UHF (430/470),
SW1/4, MW, LW FM, EF gain. BFO. £150.
GRUNDIG SATERLITT £199. BFO Units,
£16-50. SHARP MW/Aircraft, £13. Langtons,
High Street, Rocester, Staffordshire. SAE
lists.

For Sale

NEW ISSUES of “Practical Wireless”
available from April 1974 edition up to
date. Price 65p post free. Bell’s Television
Services, 190 Kings Road, Harrogate, N.
Yorkshire. Tel: (0243) 55885.

Wanted

WANTED. CLARE PENDAR Keyboard
ASC11 Coded with strobe type KB6 or
similar. Phone 0723 69127.

WANTED, New Valves, Transistors. Top
prices, popular types. Kensington Supplies
(C), 367 Kensington Street, Bradford 8,
Yorkshire.

SURPLUS??? Turn it into cash. Phone 0491
35529 (Oxon).

WANTED NEW Valves, transistors, 1.Cs,
amplifiers, receivers, televisions (Anything
Useful) any quantity. Stan Willets, 37 High
Street, West Bromwich. Tel: 021-553 0136.
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‘OUTSTANDING HI-FI FM TUNER, com-
prises 7 transistor superhet design with
Varicap. tuning, AFC. Latest silicon cir-
cuitry, full coverage 88-102MHz. Supplied
built and tested with metal front, panel
and instruction sheet. Only £9-95 plus 30p
P&P. GREGG ELECTRONICS, 86-88 Parch-
more Road, Thornton Heath, Surrey.

Service Sheets

SERVICE SHEE‘I‘S—COI.OUR_-'I_'V SERVICE MANUALS

Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. Please send large Stamped Addressed
Envelope.We can supply manuals for most makes of Coiour Television Receivers by return of post.
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON
H.M.V. MARCONI AND MANY MORE
Let us quote you. Please send a S d Ad, d Envelope for a prompt reply. Also comprehensive T,V. repalr
manuals by J. M. Court. S.A.E. for detaiis. MAIL ORDER ONLY

G. T. TECHNICAL INFORMATION SERVICE

. ARMATURE & COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materlalg supplied.
Al orders dispatched within 24 hrs.

10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA S.W.G 1 1b rosl Fibseer
e 10%0 19 £2-85 £1-80
BELL’S TELEVISION SERVICES for Ser- SERVICE SHEETS for Radio, Television, B S H R
vice Sheets on Radio, TV, etc., 75p plus Tape Recorders, Stereo, etc. With free 35todo £3-65 £2-10

SAE. Colour TV Service Manuals on
request. SAE with enquiries to BTS, 190
Kings Road, Harrogate, N. Yorkshire. Tel:
(0423) 55885.

fault-finding guide, from 50p and SAE.
Catalogue 25p and SAE. HAMILTON
RADIO, 47 Bohemia Road, St. Leonards,
Sussex.

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS

TV, Radio, Tuners, Tape R: ders,

tand

P.O's or

Players, T st St Radi
All at 75p each except Colour TV & Car Radios
Please state if circuit will do, If service sheet not in stock, large s.a.e. with al! enquirles and orders otherwise cannot be
d to. U d P.0's returned if service sheets are not avallable. Al service men, please note, we
overate a same day return setvice, ali claims of non-delivery should be made within seven days. No overseas mall please.
- Mall order only or 'phone 01-458 4882, Free TV faulttracing chartor TV liston request with order..

C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX NO CALLERS PLEASE

SERVICE SHEETS, Radio TV, etc., 10,000
models. Catalogue, 24p, plus SAE with
orders, enquiries. Telray, 154 Brook Street,
Preston PR1 7HP.

Edueational
GO TO SEA as a Radio Officer. Write: Prin-

cipal, Nautical College, Broadwater, Fleet-
wood FYT7 8JZ.

TELEVISION

TRAINING

12 MONTHS' full-timé course in
Radio & TV for beginners. (GCE—or
equivalent—in Maths, and English).

26 WEEKS’ full-time course in Mono
& Colour TV. (Basic electronics know-
ledge essential). 13 WEEKS' full-time
course in Colour TV. (Mono TV know-
ledge essential).

These courses incorporate a high per-
centage of practical training.

NEXT SESSION
January 3rd.

commences on

.Prospectus from: London Elec-
tronics College, Department Bif2,
20 Penywern Road, London SW5
9SU. Tel. 01-373 8721.

Books and Publications

SIMPLIFIED TV REPAIRS., Full repair
instructions individual British sets £4-50,
request free circuit diagram. Stamp brings
details unique. TV Publications (Ause PW),
76 Church Street, Larkhall, IL.anarkshire.

RACHO BOODK

50 Projects using IC CA3I30(R. A Penfobd) . . , .. , : .. ... . £1-05
50 CMOS IC Proleces (R A Benfold) . . . . . . .. ... .. .. £1-05
A Practical introduction to Digital IC's | . & . . . . £1-05

Tested Transistor Projects (R. Torrans). . . . . . . £1-05
50 Projects using Relays, SCR's & TRIAC's (7. G. Rayar) . . . . . . | {120
How 10 buitd your own Metal & Treasure Lacators F, G. Rayer) . £0-95
Practical Repair & Renovation of Colowr TV's (C. F. Miller} . . . . . . £1-05
Fun & Games with your Electronic Caicufator (I, Vine) . . . . . . . | £0-85
How to build Advanced Short Wave Receivers (R. A. Penfold) | . 4130

Radio Antenna H'book for Long Distance Recagrion © £0-55
50 {Fet) Fiald Effect Transiscor Projects (F. G, Rayer)
rvicing Transistor Radio Receivers ., . . . , . . . .

HOW TO START A BUSINESS. By popular
demand a fully illustrated manual has now
been produced, showing, in easy, step by
step, stages, how to rewind ARMATURES
& FIELD COILS as used in Vacuum
Cleaners, Drills and Portable Tools.
Chapters on taking data, materials
required, test instruments required, rewind
instructions, charts, etc. How to cost
instruction manual £4-00 plus 30p P & P.
CWO. COPPER SUPPLIES, 102 Parrswood
;l‘c;vag, Withington, Manchester 20. Dept.

THE DALESFORD SPEAKER BOOK
by R. F. C. Stephens.

This book is a must for the keen home constructor,

Lat technol Di des! Cont full

plans for Infinite baffle and reflex designs for 10-100
watts, also unusua! centre-bass system for those who
want Hi~fi to be “"Heard and not seen’!. £1:95 (£2.20 post
paid. $5 Overseas).
VAN KAREN PUBLISHING
5 SWAN STREET

WILMSLOW
Aerials CHESHIRE
G2DYM AERIALS Ladders

TXers and $.W.L’s.-—Have a proper aerial system,

anti-TVl, individually designed, purpose built for

your particular interests, QTH and Equipment by

and ex-BBC Transmitter and Aerial Engineer,

Details 7 x 12” 9p SAE and 3, 9p stamps.
LAMBDA ANTENNA STUD FARM,

WHITEBALL, WELLINGTON,
SOMERSET

AERIALS FOR FM & TV
HIypn for all bands § to V available

Fuba XC 381 £38-90 DX 87 Ch21-60 £22-715
?X43 Ch21-68 £14-50  Exa08 Panel Ch21-68 £11 25
FubaUkaSt.8  £33-33 DX8-H £22-715
DX7-H £19- £12:50

9 DX5-H

All above have anodised alioy finish.
Cables, Rotat Masts, Lashl M/H Amps, Dist
Amps, etc. Carriage free mainland UK orders above £25,
Carr. £1 otherwise,

AUDIO WORKSHOPS LTD., 33 London Read,
Southborough, Tunbridge Wells, Kent. TN4 OPB
Tel: Tun. Welis (0392) 30222.  Access/Barclaycard

LADDERS. Varnished. 20ft in extd., £25-33,
Carr. £1-90. Leaflet. Also alloy ext. up to
621, ft. The Ladder Centre (WLS), Hales-
field (1), Telford, Salop. Tel: 586644. Callers
welcome.

Miscellaneous

All prices are inclusive of P. & P, in U.K.

COPPER SUPPLIES, 162 Parrswood Road,
Withington, Manchester 20, Tel: 061-445 8783

FREE POWER TRANSISTOR when you
send 35p for list of electronic components
at competitive prices. Taylor, 41 Wood-
house Hill, Fartown, Huddersfield.

TREASURE TRACER
MH I" Metal Locator

@ Varicao tuning

@ Britain's best ssiilng meta}
tocator kit;

@ Fitted with Fareday shieid.

@ Spenker and earphonas operatlon

@ 4,000 already sold

@ Knocks down to only 17in.

: Prebuiit search coll assembly
Thoroughly professional finish

@ As seen on BBC1 and BBC2 TV

® You only nead soldering iron,
screwdriver, pliers and snips

® Five transistor circuit
Send stamped, addreased
envaiope for leaflet

ﬁf‘t“""" £15-95 Bun s teden £20.95
Pesl £1-20+61-37 VAT  Past£7 20+ £1 77 VAT
MINIKITS ELECTRONICE,

a2 CLEVELAND ROAD,
LONDOMN, Ef8 2AN (Mail order aniy)

BUILD
THE

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from P.V.C. faced steel.
Hundreds of people and industrial users
are choosing the cases they require from
our vast range., Competitive prices start at
a low 90p, chassis punching facilities at
very competitive prices. 400 models to
choose from, free literature (stamp would

"be appreciated). BAZELLI, Dept No 25,

St. Wilfrid’s, Foundry Lane, Halton,
Lancaster 1LA2 6LT.

GOT YOURS YET?

FREE DX from tiring WHISTLES and CW QRM with a
TUNABLE AUDIO NOTCH FILTER only £7-50
ADD 100-600 KMz with an LF CONVERTER. Antenna
tuning, feeds 3-5-4 MMz receiver only £8-30
FIND DX with a CRYSTAL CALIBRATOR. EQUAL
LEVEL 1 MHz, 100, 25 KHz to VHF only £13-80
Make SURE your ANTENNA is OKAY with an
ANTENNA NOISE BRIDGE, 1-150 MHz only £8-20
EXPLORE 10-150 KHz with a VLF RX only £3-70

*PLAY your favourire TUNE on a PROGRAMMARBLE
CHIME, for DOORBELL or car only £17-90
ACCURATE time with a 60 KHz TIME RECEIVER,

ferrite rod, loglc and audio outputs only £43:70
LINEAR OKAY ? Two Tone Oscillator ong £7:40
SOUND one “S" point LOUDER with a SPEECH
COMPRESSOR, switched Hi-FI/DX only £8-80
LF SIG GEN, 10Hz-200KHz, sine/sq only £9-30

hi 1

Each easy kit ALL parts, printed
circuit, case, battery, screws, etc., instructions, postage,
money back assurance, SEND TODAY.

CAMBRIDGE KITS
45 (PZ) Old School Lane, Milton, Cambridge.

IMMEDIATE BY RETURN DELIVERY.
Large range of miniature synchronous
motors, many speeds 1 rev per hour to
1 rev per Z days. £1-10 to £2:50 each. 3 and
4 digit mechanical counters, 45p to 85p.
10 amp micro switches at 20p. SAE for list.
WALES (ELECTRICAL) LTD., Queen St.,

-Newton Abbot.

MORSE CODE TUITION AIDS

Cassetie A: 1-12 w.p.m. for amateur radio examination.
Cassetfe B: 12-24 w.p.m, for professlonal examination
preparation.

Morse by light system available. Morse Key and Buzzer
Unit for sending practice.

Prices each Cassette (including booklets) £4; Morse

Key and Buzzer £4.
Prices inciud it ete., O Alrmail £1-50
MHEL ELECTRONICS (Dept PW)

extra,
12 Longshore Way, Miiton,
Portsmouth PO4 3LS

ENAMELLED COPPER WIRE

sWg 1ib 8oz 4oz 2oz
14-18 2-40 1-20 -89 -56
20-29 2:45 1-60 -82 59
30--34 2:80 170 8 ‘64

0 2-85 1-86 1-04 75

35-4
Inclusive of p&p and VAT,
SAE brings Catalogue of copper and resistance wires
in all coverings.
THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E4 9BW
Rey, Office: 22 Coningsby Gardens,
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A J, Linsiey Hood design

F.M. Tuners, Kef Speaker Units.
S.A.E. for further information to:

PRICES, assembled instrument, plastic case £23, metal case £26. (Kit, £19-50). Tax extra 8%. P.P. and Ins. £1.

Specification. Frequency range: 10 Hz-100 kHz in 4 steps. Output: 10mV-1 voltin 3 steps. Sine- and Square-wave forms:
Dist. below -02%. Attenuator: Powered by 9V battery.
Other instruments: Millivoltmeter, Frequency Meter, Reg. P.S. Units. THD Analayser. Also Hi-Fi Amp kits 10-100

TELERADIO ELECTRONICS

325, Fore Street, Edmonton, London, N.9. Telephone: 01-807-371%.

HIGH QUALITY
Very Low Distortion

Audio Signal Generator

AN IDEAL INSTRUMENT FOR Hi-FI TESTING

KIT OF PARTS for Nelson-Jones Tuner,
Railway model controller, Capacitor dis-
charge power supply etc. Semiconductor
knobs, meters, resistors, capacitors. S.A.E.
for price list. R. B, ELECTRONICS, 24
Springfield Park, Holyport, Maidenhead
39798.

GAS-SMOKE SENSORS. COMPLETE
CIRCULAR UNITS. Brand New, uses TGS
105 sensor runs from 24v DC. Supply can be
modified to 12 volt, identical unit described
in P/E Sept. '76. Complete with Data +
MOD Sheets £12-96.

IC's 555 Timer 45p. 5-ua 739 dual preamp
ceramic 14 pin DIL IC's £1-50, 5-T1LL 116
OPTO isolator 6 pin DIL £1-50.
TRANSISTORS, 10 AC128 £1-50, 10
AC176 £1-50, 10 AC188 £1:50, any mixture,
all devices are full spec. and guaranteed.
No remarks, quantity discounts, available on
request. Also a few C/MOSS CD4001 in
packs of 25 for £3 per pack in antistatic tube
unsealed. PROPMPT DELIVERY. All
prices include VAT + PP To: RF SER-
VICES, 50-51 Deptford Broadway, London
SES. 01 692 4284,

KITS, COMPONENTS, CMOS etc.

MOT CMOS Databk 350 RCA CMOS Databk. 5-45

E pl. M 12-95 280 Ass. Lang. Prog.Man.
NS TT Databk 2:10 7-50
Z80—CPU Man. 5-50

All items CWO (Books-No VAT) 35p p&p.

Full range in our FREE SINTEL, P.O. BOX 75F,
CATALOGUE  which 209 Cowley Road, Oxfo

will be sent by return. Tel.: (0865) 49791.

ENAMELLED COPPER Wire—odd reels—
14 to 46 gauges. £1'50 a 1B collected. SAE
list of sizes. Punford, 2 Elliswick Road,
Harpenden, Herts.

H. M. ELECTRONICS

278z FULWOOD ROAD, BROOMHILL.
SHEFFIELD 810, 3BD

BEC. CABINETS (illus’d)

METAL CASES
DRY TRANSFER LETTERING g

ef
Send 15p for leaflets (Refundable)
Trade enquirles Invited

Electriecal

31, DIGIT DVM MODULE kit, Autozero,
autopolarity only £37-50. SAE details. MLC,
116 College Road, Southwater, Horsham,
Sussex.

STYLI, CARTRIDGES, AUDIO LEADS, etc.
For keenest prices send SAE for free list
to: Felstead Electronics (PW), Longley
Lane, Gatley, Cheadle, Cheshire SK8 4EE.

NOTICE
TO
READERS

Whilst prices of goods
shown in classified
advertisements are
correct at the time of
closing for press,
readers are advised to
check with the
advertiser both prices
and availability of
goods before ordering
from non-current issues
of the magazine.

1 enciose Cheque/P.O. for £..........

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for .................. insertions.

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

Send fo: Classified Advertisement Manager
PRACTICAL WIRELESS,

GMG, Classified Advertisement Dept., Rm, 2337,
Kina's Reach Tower, Stamford Street.
London SEf LS Telephone 01-261 5846

Rate
20p per word, minimum 12 words. Box No. 60p extra.

o] registered in England. Registered No. 53626. d office: King's Reach Tower, Stamford Street. London SEt 9LS
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Satisfaction! Economy!
Pleasure!

Enjoy the satisfaction of building your
own hi-fi system and save your money
into the bargain.

Starting with this issue, Practical Hi-Fi
& Audio shows you how to construct
an amplifier, bookshelf loudspeakers and
a record turntable, all from readily
available components.

Inside this issue : building a pair of
bookshelf loudspeakers.

SPECIAL SUPPLEMENT

What was new at the Harrogate Audio
Show, the Audio Fair at Olympia and the
High Fidelity 77 Autumn Exhibition.

SPECIAL CHRISTMAS OFFER

A third BASF LH Super
Cassette FREE!

When you buy two!

ALSO 100 BASF Checkpoint
Cassette Care Kits to be won!

December issue 40p
On sale Friday, November 18

Practical Wireless, December 1977

Spsrhriiz mh2
~ Capacitive discharge
electronic ignLtion kit

£

i Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,

Smoother running

Instant all-weather starting

Continual peak performance

Longer coil/battery/plug life

improved acceleration/top speeds
* Optimum fuel consumption

electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

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

THE KIT COMPRISES EVERYTHING NEEDED

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

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

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

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

{fitted in case on ready built unit}.

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

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

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

Quick in:z/mm )
mw’rold

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

Name ...
Address ....

y
- SUANTT ]
Mk. 2 DIY Ass. Kit @ £11.80 ——I'TY REGp,

Mk. 2 Ready Built Negative Earth @ £14.97

| enclose cheque/PO’s

for£

Cheque No.

1 Mk. 2 Ready Built Positive Earth @ £14.97

ignition Changeover switches @ £4.30

Send SAE if brochure
only required.

R.P.M. Limit systems in above units @ £2.42

N L_ L1 1 1 1 4

9
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" | 2 ‘ THANSISTORS p BF180* vgo ocns 170 s " 8
TIS49 .
AC117 gs BC1T71 1 BF181* 30 | OC25* 120 TS50 ggl g“g}gﬁ* gg
] i ; AC125* 18 C172 10 | Bris2* 30 | OC2* 170 | TiST4 47 | 2N2220A* 26
AC126* 18 Ci77* 18 | BFigs® 30 [ OC2s* 105 | TiSeo 24 | 2No2221A 25
’ AC127* 18 3C178* 16 { BF184* 20 | OC29 160 | TISof 24 | 2N2222A% 20
: ] ACi28® 18 Ci7g* 18 | BF184 10 | oc3s® 100 | ZTX107 22 | 2N2303* 250
X 33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND ﬁgw;(. g: Bg}gg }g :::gg :g 883?: 11g %_‘Fﬂgg ;o gnggggm ﬁ
MAIL ORDER, CALLERS WELCOME, Tel. Watford 37774 A G| BEl a [ Bhm f2 ] oogH. @) ZIMNe | nmeea 1S
AC142K* 38 BC182L 13 BF198 18 0C43* 65 TX300 1 2N2484* 30
ALL DEVICES BRAND NEW, FULL SPEC AND FULLY GUARANTEED. AC176* 18 BC183L 12 BF199 18 OC44* 35 T X301 1 2N2646*
ORDERS DESPATCHED BY 'RETURN OF POST. TERMS OF BUSINESS: AC187* 20 BC184L 14 BF200 30 0C48* 35 TX302 25 2N2904* 22
CASH/CHEQUE/P.0,s OR BANKERS DRAFT WITH ORDER. GOVERNMENT | ACiss* 20 | BCise 24 | BF224A 18 | OC70* 30 | ZTX303 25 | 2N2805A* 20
AND EDUCATIONAL INSTITUTIONS omcm. onn:ns ACCEPTED. ACYi7 35 Cc187* 28 | BF244B 30 | OC* 30 | ZTx304 24 | 2N2006* 20
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p* TO ALL ACY18 40 C212 11 | BFs6* 50 | oc7ee 20 TX311 17 | 2N2007* 20
ORDERS UNDER £10-00. OVERSEAS ORDERS POSTAGE AT COST, ﬁgz;g g C2}2L # gggg: :g ocn* 45 ;%g;g % gngggge" ?ﬁ
0C75* 45
Export orders no VAT. Applicable to U.K. Customers only. Unless ACY21 35 C213L 14 BF259* 30 OC76* 6 2T X326 3 2N3011* 30
VAT stagad otrharwlu, all prices are exclusive of VAT. Please add 8% ACY22 40 C214 14 BF504 40 ocn* 76 ZTX341 20 2N3053* 17
to devices marked *. To the rest add 12} %. ACY28 40 C214L ;g BF585 38 0C7e* 58 TX500 1 2N30s4s 49
Woe stock many mora Hems. It pays to visit us: We are situated behind Watford ACY38 7: 82873 20 BFR39 25 oCs8iD* 28 TX501 } 2“3055 150
Football Ground. Nearest d/Br. Rail Si : Watford High Street. ﬁg;z? ;9 cazg 9 BFR40 28 OCs2D* 48 J%gog ! 2 gﬁ; 140
Open Monday to Saturday 9 a.m.—Gp m. Ample Free Car Plrkiny space avallable. ACY44 3 BGa33 15 g:ggg ;g 8832: ” F ;ng“ 5 563 43%
FOVTESTRR ChTaCITonS: ANl L Tp O T e pom, | AR B | BCA 8 | B E [ oome # | Znat 4| ovew m
0-033, 10p; 0-047, o ‘068, 14p; 5 .15 015 0- 22 22p;'0-33, 0-47 38p; 0-68 4Bp. ADig2* 42 ggggg," 45 | Brxass 24 | OCise* 140 40250 85 | oNasss 28
160V : 0:039, 0-15, 0- 22119,0 33,0-47 10p; 0-88, 1-0 22p; 1-5 20p: 2- 232p.4 7 36p. ﬁ;ﬂg‘ 20 | BChT 4 E;ﬁg: 3 | ocuer 12 dozst, o1 | 2Naro ::
DUBILIER: 1000V : 0-01, 0-015 16p; 0-022 18p; 0-047 16p; 0-1 34p; 0-47 43p. AFlie 20 | BGhioc 13 | BrXes; = 881%* 187 | iotar 125 | oNarod 1
FoeTIRRADALIEAO S Y, | GIBCROUM | AL 2 | st 3| B | GG @ | e s | aim o
p: Tp; , 0- 068, b ; BFY18* 50 | OCe00 70
12070-22, 0-33 14p; 0-47 16p; D.68 20p; 1-0 24p; 1-5 27p; 2-231p. | 1000pF/350V  8p 2;}:1: gg g\yggz 57 ngso: i Y :gg:;,a 2 gugzlgg “
3 FY51 0C203* 150
ELECTROLYTIC CAPACITORS: Axial lead type (yaluss are Inah). o o AF125T 35 | Bevsel 50| BFvsz 17 | oCPoosr a0 | 40320 5e || 2howee. e
5, 3 3 . * *
63V:0-47,1-0, 15,22, 2-5 NI M ezt N Cvez 48 | BFYS3* 28 | SJESO30* 95 | 20989 99 | 3N3711 12
50V: 1-0,'7p; 50, 100, 220, 25p; 470, 5 ooo 62p; p; P BFY55* 45 | TIP29 43
12p; 3300, 62p; 4700, 64p; 35V : 10, 33, Tp; 330, 470, 32p; 1000, 49p; 25V': 10, 22, 47 sp, AFtT8* 10 CYé3 85 | BLysls 40 | Tipooa 44 | 403260 52 | oNar; 170
80, 100, 160, 8p; 220, 250, 13p; 470, 640, 25p; 1000, 27p; 1500, 30p; 2200, 34p ; 3300, 52p AF180* I ggg. 901 BRI+ 47 | Tibmn s | 4T g: 2“3773 23
4700, §4p1.m;s¥ 1%“;01:7 63, 7oy 1oo 125, 8p; 470, 16p; 1000, 1500, 20p; 2200, 3pi AFtgsr 50 Svaoe 1 | By 18 Tiesec g | 4h4 S8 aNsgte 22
n; 640.10n; ¢ . BSX26* 75 | TIP3 52
121p; 50V : 3000 75p; 40V : 2500, 65p; 25V: ASY26* 40 CY7 20 40360" 43 | 2N3s23* 65
E@ocfspnzz)roo 0 zooo?—goof)mgsp S5OV 22.+a2, 185D Pl ASY2;* 45 | BCyzz 15 | BSX09T 45 | TIPSOA 82 | g0 45 | oNaaer 70
Uikt Al ASYS0 95 CY78 1::: Baveoa 18 | Tesoe 50 | 4vsee 48 | oN3s66 90
JANTALUW BEAD CATACITORS | PoTENTIoMETens g o foRl | ASM B | Sft i | BMM | ne n | mm @ | amm
3_5V: 0'1.MF' 9-22.‘ 0-33, 047 0-88, 1-0: . arbon r 107 1 BD106 125 BU205 190 TIP31A* 5o 40407 56 2N3905 18
2-2uF, 3-3, 47, 8-8. 25V: 1-5, 10, 20V: Lineur val C1078* 10 BD112 95 BU208 228 TIP31B* 58 40408 »
1-5uF 13p each. 10V: 22uF, 33, Kﬂ&zKQ(LIN ONLY) Singlegang 26p 5 d 82 MD8001 158 TIP31C* €8 5 2N3ggs ' 16
8V: 204F, 47, 68, 3V: 1004F 20p each 5K0-2M2 single gang 26p C108 2 | 8ois - 40411 285 | 2N4037* 52
i 22uF, 47, 68, 1 i . SKo_2Mm# single gang DIP switch 55p C1088* 12 BD124* 115 ME1120 25 TIP32 55 40412% .85 ONA04T* 80
10V : 100uF 35p. 16V 1004F 45p SKg v :uugl gaunc stereo‘w cl 0p C108C* 12 BD131* 38 mszag% ;g '_F}Fggé: 9]2 40467* 129 2N4048* 120
e C109 9 | BD132* 38 40504* 98
T oI bacs, 0006 0 0i4F _ 5p | SLIDERPOTENTIOMETERS Cioes* 12 | BDiss* 43 | MJ4or* 180 | TIPawCe 77 | lofoer o8 | aNews 44
0-015, 0-02, 0:03, 0-04, 0-05, 0-036uF Bp | 0.25W loglandilinesrivalvesisomm C109C* 12 | BD135 98 | Mudssn120 | TiPass 85 | 4003 113 | 2NdOc2 13
ik 0% o foViS I i | 3K-sod Sl s | EGET ff i w | wewrs | e g | G IR el G
CERAMIC CAPACITORS S0V. Saistokonduned Alun. Boreis e | B&lis 3 | Bbis 0 | Mibre s | Tesee o | see. & | e &
ange: 0-5p 34 . .
TS bonk. 33nF, 47nF, 4p. 100nF Bp PRESET POTENTIOMETERS gm gg goﬁs U | | Tihoias o | 2Nosar 39 | oNazss 20
0-1W 500-2-2M Minl. Vert. & Horlz.  8p D140 IEAED T Siae 435 | 2New 50 | 2N4289 26
POLYSTYRENE CAPACITORS: 0-25W 1000 -3-3M Horlz. | jarger 10P C118 20 | BD142, 33 s | TIEaEL 120 | oNrosa 19 | 2N4sss 35
10pF to 1nF, 8p. 1-6nF to 47nF, 10p. 0-25W 2500 —4-TMQ Vert. 0 | BCl3e 70 | Bbige o8 | Mumsossvez | Tiese 29 | INjoas  1n Notis 4
JACKSONS VARIABLE CAPS. RESISTORS-Erle make 5% carbon BCiss 20 | BOUst 85 | MEEI0s 98 | Tipocas 2o | ZNowr 3z | oNsise 42
Dlelectric Drum 54mm 30p* Mmlaturs quh Stabllity, Low Nolse < o BD43§ © MPFiod 36 " o 2N916' 27 2N5138 20
E el SRAGTT ) L RaNGE WUMOE T | out x| Boed, @ | MM R | Tese | ame | AR @
oF 125p | 00 2 365pF 275p | 0-25W 2 2ﬂ~4 IME2 P T N % MPF106 . . :
i 0-5W z m 4 TME12 2 1-5p C142 28 | BD517 65 TIP36A* 280 | 2N930 18 | "2Ns101 65
Q‘ﬁ?féﬁ‘o £ 185p ronozn?:?-.s%iixth 3{;%“.! 1w o1oM E12  Sp 4p C143* 28 | BDY11 220 | MPF107 50 TiP36B* 280 | 2No61* 61 | 2N5305 40
S o el SR | weiintitua B | s 7| soun | s | ke W) A 2 | BeE B
- Drive Unlt complete| ,, ,, with slow | "HEAT DENCO COILS C149 8 | BDver* 165 | MPSAs 3z | TIPUIA* 73 | oNiaesr b g“g:gg EH
with knobs and_Imotion” drive 30259 SINKS* Dual Purpose 'DP' C153 27 | BF115* 22 | MPSAS55 30 | TIP42A* 72 | 2N130a* 50 | oNs 38
:ﬁu%nan?'a Butve 350p* | C804-5 DF 10; 15353. TO%2 4 yAL E1 gEY W8 BC154 27 | BF1s4* 25 | MPSAS630 | TiP42B* 82 | 2N1305*+ 28 | 2Ns777 56
4511/DAF 107p* m 1500F 195p* | 190 p | Range -5 RR L BC157 10 | BF156* 29 1 MPSA7034 | TIP2955* 65 | 2N1306 35 | 2Neo27 40
" L' 3x310pF 426 TO18 8p 6&71B. Y p BC158 1 BF160 30 MPSU02 58 TIP3055* 52 | 2N1307* 50 2NB109 45
Dial Drive 4103 x310p e | TO88  22p 1-5 Green  85p BC159 1 | BFi61 60 | MPSuos 50 | TiSa3 36 | 2N1308* 46 | 2SD234* 50
6:1/36:1 520p 100-3x25pF 3%6p | TO3 22p{ ‘T’ Type (Trns. tuning) BGi60* 42 | BF167 30 | MPsuos 56 | TiS4a 45 | oN1é13* 20 | anfes 85
SILVER MICA (0F) | cpysTALS a8 22p ot R, W :39 BC167A 11 | BFi73* 25 | MPSUS2 65 | TiSd5 45 | 2N1670* 150 | 3N140 85
3-3,4-7, 68 10,12, 18, | 200 ilicon alve Base o BC168C 12 | BF177 24 | MPSUS55 55 | TiS4s 45 | 2N1671B* 190 | Matched
22,7, 33, 41, 50, 68, 75, | 100KHz 36%P | Grease Sml. | RDT2 85 | BCi6oC 14 | BF178* 25 | MPSUSs 60 | TiS47 50 | 2N2160* 105 | Pair
5 og, 120, 150, | 11 it = 3o | 20m Syrt nd:g REC g(gg%lﬁf ::g BC170 18 | BF179* 30 | MPU131*39 | TIS4s 50 1 2N2217* 48 ] 10p extra
, 250 each, . =
300,7330.13:0'339?1.600& §253010MHz 1635 | insulation SF | T Y ensners T80 74161 118 (4004 6| 4095 85 ;CA3028 170 NESS 0
B0F o ae? 5o ach. | Holder HCSU 18 | fo; 105 T08 | T0CH sop | TTL 74% (TEXAS) | 7412 118 [aces 19| 4034 100 |Cazozear a9 NE51gA Zi0
or TO20 | MW SFR 76p 7400 14 7478 s | 74163 110 Jaoos 180 | 4095 105 | Casoss 140 | NESS! 36
CERAMIC TRIMMER | REVERB AMP 5p per Kit ! MW/LW 5FR 96p T8 Jdl7eeo B0 14104 121 haoo7  ss| 4097 372 | CAzoae 150 NEsssDB* 30
CAPACITORS .| Short spring-line | EARPRONES 7402 16 f74m 97| 74165 120 N 4028 - g0t 4098 110 | Ca3043 190 | NEG60* 325
2-7pF; 4-15pF; s—zspoF- Unit 48p | & r 7403 16} 7482 82 :',2}:'7' 198 4029 109 zggg 120 CA3045 140 | NES61* 410
St W) SoEc  feer|23mm 18 FREE MM 20| s 83100 D[40 S8 G20 TR |SAde o INEseea+ 135
MINIATURE TYPE: | T-DEC  Mdopr [35mm 180 | ppiep 1T Mos BT gf6|7amoamsfacm o i 4si0 13 [Satol  PEINESees  1me
A . | Crystal 33 7406 38 | 7485 110 CA3075 175
F: 3-10pF; i Cry p
g_gaﬁ?: 10_40 E U-DEC 'A' 375p* | =DX2A__°°P 1407 38 | 7488 38 ;ﬁ]’l 1;3 4033 145 4511 168 | CA3080E* 80{ NE5S67V* 187
S_25BF | 65pF; B30F 30p :Js'DDE,E fu ss5p+ | FIGARG Send SAE (min. 9% x 7408 20| 7489 320 B 901404 19| 4512 98 CA3031 190 | NE571 450
aptor GAS and g 6 | 74176 120 F 2035 420 4516 128 o
170p* | SMOKE 61”) for our comprehen- 7409 20| 7480 36} ouo0 oy 518 02 | SA30ss 210 | RAM2102-2* 210
COMPRESSION TO5 Adaptor 1600* DETEC List 410 13740t 80| chio 2.0 4036 325 4815 CAaosoAQ 3901 ROM2513* 700
340pF: 10-80pF  22p aptor 160p 3 sive Stock List. 7411 24|7402 83 4037 100 55 | CA3123 2001SASE60 235
Single end lead TORS* 74181 299 | 4038 108 4520 108 )
25-2000F 330 | Lith tmm plug 9p* | Types: 109, | miNMUM ORDER 412 23| 7493 A0 g0, 3oy a5 e |SAS1C d|sasog 225
100-5000F 12500F 380 | 0y O ened lend | 308, 812 or 818 1413 37| Tess 83| gurer goy 14030 30 G0 57 [CAdMO | 98SGaoxr 255
AUDIBLE Warning __ | with 1mm plugs "355p each £2:0] picase W Wum 1 aes 148 | o 8| 43¢ 788 |ICWTesC rise|rel B
Devices 12V 170p* | 16p* | Sockets 20p 7417 3| 74w 202 | 24158 :g: 4042 ;; s Pas LM3ooH 170 |SN7era3 1
7420 18 25 4043 01 SN76003N 240
TRANSFORMERS* (Mains Prim.220-240V) | PW PROJECTS Drr B Bt R+ T Mileoas 95| 4585 101 |im3osT  140/SN701aN 240
FLSy MR B MOTE DI Bl Sfonavedegarar | | w2 o e i lieanics e slsvem
-0~ -0~ : eceiver. 4 0 3
12.0-12v 100mA 98p 0-130-18V1:5A Chromachase, 24 hrs. Digital Clock, TV, S o :’,ﬁg; “: 4047 98 ;Bgca,,.,, ;2 LM320-12* 150 | SN76115N 215
0-12 0-12V 150mA 140p 3719p+ | Games_and Kit for Rifle attachment, 7426 36| 74110 B4 5 ¢ 4048 58 [700C 14 pin 45§ LM339 551sN7620IN 175
0-150-15V 200mA240p+ 9-0-9V 2A 270p-+ | ‘JUBILEE" Electronic Organ, GP SW 7427 36| 74111 74| 74198 118 | 4040 52 | 708C TO5 35 { LM348 . 120 [ TAA550 50
0-6 0-6V 280mA _150p 12-0-12V 2A 320p+ | Receiver. Sine/Square Wave Generator, 7428 38| 74116 1e8 | 74197 118 ] 4650 52 | 710¥ 48| LM379 398 | TAAG21AX1
12-0-12V 0-5A 240p+  30-25-20-0-20- Al Wave Shortband Converter, RF | 7430 18| 74118 90| 74198 248 | 4051 89 [723% 14 pin 45 | LM38O 95 228
0-12 0-12 0-5A 240p+ 25-30 2A  497p+ | Resonance Indicator, LED Tuning 7432 32| 74120 168 4052 29 {741+ 8 pin 22 | LM381 170| TAAG61A 155
15-0-15V 0-5A 220p+ 0-6 0-6V 6VA 240p Indicator, Portable  P.A. Amp, LAB 7433 074121 34 4053 89 {741* 14 pin 32| LM382 125 | TAATOO 353
24028V 05A 228905‘:;-’;- 0-12 0-12A ev,;“p Il:ts):ver Supply. Send SAE plus 5p per 7437 30 14122 _4’8 CMOS 4482‘; }§4° ;:!1:: T405I 32 .mssogN gg msggg :wg
x4 : - 7438 33| 41 3 14pin 70 LM350 15
9-0-0V 1A 245p+ 0-15 0-15V GVA y 4o 4774125 es | 4000 1314067 2570 |94pC pin - 36| LM3ot] 125 TAD110_ 170
0-120-12V 1A  245p+ 240p | PANEL METERS* FSD 7441 74| 74126 60 | 400 17] 4059 480 {7538 pln 150 |M252AA*  850|TBA120S 90
30-24-20-15-12-0 1A 0-20 0-20V 6VA 60 x 46 x 35mm 504 A-0-501.A T442 68174128 TT| oon  0c]3060 115 1AY-10212 580 | M253* 950 | TBAS40 215
Multi tappings  360p+ 240p [ 0-50uA 0-100mA 100 A-0-1001A 7443 118 (74132 77| 4507 13 4063 110 | AY-1-1313A TBAS40Q 220
30-24-20-15-12-0 LT44 54p [ 0-1004A 0-500mA  5002A-0-500uA 7444 112 | 74141 72| Zon0 92| 4086 50 24 175| TBAS50Q 355
© 2A multitap  445p+ LT700 Min. O/P Pri. | 0-500A 0-1 Amp  £4-50 each 7445 04 ] 74142 280 4067 TBAG41-A12
15-0-15V 1A 245p+ 12K, Sec. 3-2Q254p | 0-1mA  ¢-50V DC TA4E 94 | 74143 314 | 4009 581 4068 145 250
18-0-18V 1A 275p+ MOT Min. O/P Pri. § 0-5mA 0-300V DC 108 x 82 x38mm 7447 o2 | 74144 314 4012 881 4069 260 | TBAG41 BX1
30-0-30V1A  295p+ 12K, Sec. 80 42p | p-10mA “S* 0-50uA 7448 78 | 74145 88 481 }: 4070 185 50
(Please add 48p p&p charge to ali prices | 0-50mA '*VU" 0-100uA | 7450 17| 4141 175 :13 & 4071 AY-5-1224A* 185 | TBAG41 B11
marked +, above our normal postal charge.) | Price £3-85 each 0-500uA 01 4072 349 9?
£5-30 each 7451 4774148 14314014 9914073 21 | Av.51230% 400 MC1496L 101 | TBAGST 180
RF CHOKES COIL FORMERS SOLDERING IRONS* 7453 47| 74150 118 | 4015 93] 4075 24 | AY-5-1315 580] MC1710CG 79| TBAS00 80
PC mounting |with Cores dmm; Antex llumination 7454 17714151 70 | 4016 5214076 129 f AY-5-1317A 630] MC3360P 89{ TBABI0S 105
14H, 4-7, 10, 22, | 6mm;%omm 20p each | CX 17w 340p ] Kit for the g0 q7]| 74188 7514017 9914077 40 | AY-5-3500* 510 | MC3401 120 | TBA820 80
33uH 47 100 220 | FUSES* CCN 15W 365p | above Meters 65p 0 32 74154 140 } 4018 83| 4078 21 [ AY-5-3507* 610 | MEM780 TBA920Q
470uH 750 1mH |20mm Quick Blow 4p| X25 25W 340p 747 74155 82 | 4019 60| 4081 22 | AY-5-4007 650 | MFC6000 95| TCA270Q 220
15mH 2 5 0f 1-25 5p] Iron Stand 140p| DUAL "'VU" 74712 28174156 80 | 4020 102 4082 21 | CA3011* 82{ MFC6040* 97| TCA270SQ 220
a5p 20mm Anti-Surge 8p| Cordless fron 1400p | METER 7473 32 ) 74187 80 | 4021 09 [ 4085 74 | CA3014* 137] MK50253* 550 | TDA2020 320
4amH 1oomH Holders Enclosed 22p} Add 40p postage on | 100uA 7474 32| 74130 228 |4022  90) 4086 73 |CAsote* . 82] MK50362* 550 | ZN414 110
| 900 each PC Mount 6p{any of the above. £5-50 7475 42| 74160 11614023 2004080 150 I CA3020 170 MM2112 2N 208 | ZN4a24E 130 ]
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OPTO ELECTRONICS* SWITCHES* o .
U TN D LT In 0 L Droas Giin 17 Seament Disnlays | 70GGLE 24 250v | COLOUR ADAPTOR for your existing Black & White
TIL200 Red -~ 48]5-LT-01 Futaba 4801 spsT 2TV GAMES. Complete Kit including PCBs, UHF/VHF
i b P g ,
Ti211 Grn 23| TIL312:3” C.An 125| dpeT 31 ice: 8895 incl. VAT (p&p 45p)
(Continued from opposite side) | T2 Yellow 21| T3S 'S &b 15| PPOT 33 | Modulators. Price: 989p incl. p&p 45p). .
02 Yeilow, | TiLs2 g"é:ghh 140 4poleonoft S48 coiour Encoder and UHF/VHF Modulator£;n|y 59?pvﬂgl!.
Grn, Amber 3" C. SUB-MIN .50 incl. X
DIODES *BRIDGE | SPEAKERS | OCP70 40| DL707 -3” C.Anod 99| TOGGLE VAT. UHF or VHF Modulators Screened £3-50
AAt19 15 | RECTIFIERS | 80 0-3W ORP12 &f DLIAT 6" An 189 Sp changeover 59
JARZIS 18 (plestic case) | 373%5  3| OBY0 M XANGst " Green 18| SPSTon off 34} SPECIAL OFFER
BAjwe  jo|iAmy  2lwa2s e lisoLATorRs [XANss e Green 20| BESTR6]  folThe “Olympic” TV Games Kit £25-49 incl. VAT (95p p&p
BAI02 0] lAL0Y  Z3]eaQ2.57 65| TLtH2 105| MINITRON 3015F OeoT el Tk g A | £34.85 Incl. VAT (85
BY100 24 [qa 29 | 80 5W TiLt14 110} DRIVERS DPDT Biased 15 insured). “OLYMPIC"” Kit in colour cl. (
syize  14[JA%00V 34| 7o x4 19| TILIT $84075401,75; 15402 g p&p insured). “Sure Fire Rifle” Kit for Olympic £9-50 incl.
OAs 7 [3AmY, 45| Txs” 20| YOLTAGE REGULATORS. e SUDEzs0v B AT 40p p&p. “Sure Fire Rifle” Kit for other games £10-50
e | Biaees T o SEWCTae giRgsco i, VAT - e
QAl  f2|amleoov g |3V 13 IRS™ TP pfmcros 1A sy dsnldpolesway 20TV GAMES IC AY-3-8500 £4-50"  AY-3-8550 £7-50%.
Oass 12 dAizooy 75 | Sadoov 40 | 1A T2y 180l NCTos 1A 1oy 138 BUSH BUTTON
0Ap! 6| SARRY  1a0 | 10AS0OV 185 | 14 18V A IS 1A T Toofsperoneaed o] STOP PRESS . . . Watford Electronics announce the
e § | sy 120 iy 208 | Lisoen i3] variable Type 250/ SEOT Cover  ssfintroduction of their “ECONOGAME” the obvious answer
oasee 8| GAlxoy 78 | 40528 130 | mvrs 180 LMosoN & 1ov 240D 018728 B4, CHEAP yet reliable TV GAMES. This simple to build
INgt4 loamov a5 | 40669 MVRi2 180/ LM32IN + § 12 260f FOOT SWITCH [ Kit comes complete with AY-3-8500 IC, Fibre Glass PCB,
INg16 5| BY184 56 | DIAC* 1A -5V 220| LM317K 20W 1-5A Bulgin DPDT ] instructi Al you need to
il ) (D 50| sT2 25 | 1A 12V 2200 + 1-2V to 37V 3501 i ted 180 ] Semiconductors and full instruc 'Ito?f' l g B 23
. it i a
IN4004/5* 6 | ZENERS HOLDERS AND LAMPS* SWITCHES® PUSH BUTTON: complete the Kit is, twg pots, switches, loudspeaker
LEeT Nen Lock t NJSF1 Box
INRST™ 7 | Rng:3:3v-59Y | L £ OLDER Domeshaped, Red,Blus, | Miniature Non Locking o Jcontrol boxes. The finished board fits our
A 400mW 2| Green, Yeliow, Whg‘-;zv ‘g ROCKER (white): 10A 250V R (£1-85%) to complete an attractive yet inexpensive TV Games
6 tre O a A J 9 H
SANOOVE (8 L Bk RS Ghrome cover, Red or | S ayno i ncr neiof 10A 250v 23 fUnit. Price only £10-45 incl. VAT (45p pp insured).
3A/400v* 20 | yARICAPS | Amber, Jeweiled top 50 { ROCKER: llluminated {white)
3A/600V* 27 | MVAM2 135 | LES OR MES BattenHolders 10| lights when on. 3A 240V 52
3A/1000v* 30 | MVAM115 95 | MES BULBS 35V 6V 12V 9| ROTARY: (Adjustable Stop) e
6A/600V 50 | BB104 40 | NEONS Mains, Sealed with Resistor, | 1 pole/2 to 12 way, 2p/2 to 6 way, 3 pole/ JACK PLUGS SOCKETS VEROBOARD* Pitcl _
BB105B 40 | Sq. Top, Red or Grn. Round TopRed 24 | 9 10 4 way, 4 pole/2 to 3 way 45 h 01 015 s,
SCR's* BB10§ 40 | Neon Open with leads, 95V AC ROTARY:Mains250V AC, 4 Amp 42 »h d p;.,,a,,h opﬂ M°"-':ﬂed op il (c%%%or C"z%),, plain
Thyristors = n FERRIC CHLORIDE* = A c1rzome o' y meaa I::'eak 2; b S Fri4 24p
At 3 gsoj’e Dlo‘::s 1lb bag Anhydrous 85p + 30p p. & p. | KNOBS) it 1) shafl Ko e Somm 150 10 | &p \ contacts | 33 x 3y 43 40p —
1  fiY) & : i
1A200V 47 DALO ETCH RESIST KilElaciierWhitsIpolater'typa 9ff YONO §$g JHS }gg e o x i, 1;:;» 1:3: gl;:
Ai00v  BBZl[ACUM:BOXES | PEN® i} {spareltin 750 | KE Siiok senatad. Matal top with fine " HIE B G 95
1AG00V 70 | with lid* m it ator BBmm diam » 22 [ Din Plugs | Sockets | In line 3% x 177 173p P P
3A50V 38 | 3,0.1" 45 COPPER CLAD BOARDS K4AnAlc 2 AL LI . o 3% 177 222 A 145p
3A100V 43 o551 68 Fibre Single- Double- ”SRBP ; s above . 2PIN Loudspeaker - 2tp
b g L Ly I I il TR
3A400V 110 | $X3X°%,, s ; am. pot face
satooy 120 | S2PAE 81Geidpr 13e 175p Ko EK2 as K5, polnter on kit 25050 AXIAL TV | t4p | 4m 14p Pin insertion tool &p
SA400V 120 § 4x2ix2” 64 "skirt, Cali 1 25 *

X2 DiL SOCKETS*Low Profile (TEXAS) top & skirt. Calib. 0-10, 30mm PHONO 6p 1-way| — VERO WIRING SPOOL* 365p
fpreild Fore 25 | 8 pin 10; 14 pin 123 16 pin 13; 18 pin 20; | KB Black or silvered for sliderpot 100 Ged colours | 10p | 8p 2way| — We are stockist of all Vero
§T106v 1:: B2y 14 22 pin 27; 24 pin 30; 28 pin 42; 40 pin 58 indicat 22"’:"‘ 16 ] metal screened 12p |15p 3-way| — Products. sfreenedlisstAE for our

8x6x3° 148 K15 Black plastic ribbed body, white — b
°|1c°°° :: 10737 172 1503‘;°5%$°°1"00§'_"?5’;; indicator line, 16mm diam. tapered § BANANA 4mm :gg 1% = T L
ch; 45 }3’%"33 335 $°I|fure$g 'ns%retl 'fﬂps' Red, Blufs' 1mm 8p 8p — We now stock the full range of
x5x3” TERMINALS - Screw type insulated ellow 19mm helght. -3 Fob Boards.
2N4444 191 | 12x8x3” 210 | Red, Black, Yellow‘,: G‘:éen, White 21 | K16 As above but 23mm diam 20§ WANDER 3mm 8p 8p Blo] s
‘ ' T Newmart Electronies ... oo . 618
IN DEX I o AD ER ISERS Orchard Electronics v . 626
ACE Mailtronix Ltd. et s+ 350 | Electronic Brokers oee 25% Partridge Electronics Ltd. ... 580
A. H. Supplies . ... 608 Electronics Design Associates ... 62 P.B. Electronics ... . 560
Alben Engineerin 618 | Electronic Mail Order ... 552
L SIS = 46 Electrovalue .. 354 | Radio Book Services R} .. 627
Alcon Instruments e 3 Elvins Electronic Musical Instruments ... 608 | Radio Component Specialists " 551
Ambit International ggg Radio Exchange Ltd. cover dii
Antex Ltd. e Fidelity Fastenings . 622 R. F. Products . 632
Astro Alarms “es . ... 554 R. F. Services_ 628
Astro Electronics ... . 620 | G3DYM Aerials & Project ... 627 | R.S. C. (Hi-Fi) ... E 547
A A . i 621
G.T. Technical Information Service ... 627 | R.S.T. Valve Mail Order Co.
Bandridge ... e ... 615 | Greenweld Electronics . 550 | Radio So_cl:_lei;:ygf Gt. BrltamL e gig
Bamber B. ... s ... 576 Radio & T.V. Components Ltd. ...
Barclay Electronics e em e 397 | YA, C. Short-Wave Supplies 552,625 | Sicaied. .. ... 561
Baron Electronics... o ... 620 H. L. Smith ... 556 o Entertainments : 617
Barrie Electronics ... 558 | Harversons Surplus | ggg Scientific Wire Co., The il 627
Bentley Acoustic Corp. ... ... 616 Iljeath'fltR # "t 235 | Selray Book Co. Led. ... 616
Bi-Pak Ltd. ... 562,563 enhyasiRacio. Sentinel Supply ... 620
. o 9 | Home Radio . 550 Sintel 628
Bi-Pre-Pak Ltd. (Stirling Sound)... .. 6l intel ... - %21
Birkett J. - 608 | || b Electronics Led 611, 623 gonlch(Hl-\l‘/l)I B o
BRIt WREom! Ml & Electroglscgs 625 So?it fn;'lin?n::ter (Sinclair) 5. 575
School .. y y " S 2 s . 624
f wanley Electronics
j. Bull (Electrical) Ltd. ... ...557 | Jones R Supplies ... ... . 626 4
Bush Meissner ... re - 352 . Technomatic Ltd. ... ... 576
Butterworths ... 546 | K.K.S. Trading .., ... 560 } Teleradio 628
Tempus ... ... . 552
Caranna C. <« 627 | inear Products ... ... ... 622 | T. K. Electronies ... - ggo
Cambridge Kits -~ 627 | | ondon Electronic Colleg ... 627 | Trampus Electronics - i
g:romatromcs gg; Logic Leisure (Telecraft) ... g;g Tudor Rees (Vintage Services) .
romasonics Lewis Radio o o
Colomor (P.C. Radio) ... 612 Lynx Electronics ... . . 555 | Van Karen Publishing ... ... 627
Continental Specialists ... 223 ; Vero Electronics ... . . . 548
Copper Supplies ... 2 .
CoipRadiop(Eussex) Led. ... ... ... 626 | Manor Supplies ... ... ... 554 | Watford Electronies ... ... 630, 631
C. R. Supply Co. ... ... 626 | Maplin Electronic Supplies cover iv | West London Direct Supplies ... 624
Crescent Radio Ltd. ... ... 548 | Marco Trading ... ... 596. 1 Wilmslow Audio ... .. 556
Crofton Electronics s .. 625 | Marshall A, & Sons ... 618 ) .
Mhel Electronics ... - g%; Xeroza Radio ww  coverii
Dawes we. = ... 560 Mlml.(lts Electronics . .
Dziubas M. . . 625 } Muiticore Solders (Bib Hi-Fi) ... ... 548 I Z. &I Aero Services m - ... 632
i i 631
Practical Wireless, December 1977

www americanradiohistorv com


www.americanradiohistory.com

Head Office and Warehouse Retail Shop.
o 2 & | AERO SERVICES LTD, o i

] LONDON WI
LONDON W2 5SF Tel: 580 8403
Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office ~Open ail day Saturday

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR)

TYPE u4312 U4313 U4315 TYPE U4341

Sensitivity D.C. 667 0.p.v. 20,000 o.p.v. 20,000 o.p.v. Sensitivity:

Sensitivity A.C. 667 o.p.v. 2,000 o.p.v. 2,000 o0.p.v. gy e,

D.C. Current 300 «A-6A 601A-1-5A S50nA-2-5A : Ranges:

A.C. Current 1:-5mA-6A 0:6mA-1-5A 0-5mA-2-5A b.c. curfent: 0-06-

D.C. Volts 75mV-800V 75mV-600V 75mV-1000V e o -

A.C. Volts 300mV-900V 15V-600V 1V-1000V 300mA :

Resistance 0-02-3kQ 1K-1M 300Q-500kQ) D.C. Voitage: 0:3-1-5

Capacity — 0-5uF 0-5uF -26%0-60—150-300-

Accuracy 1% D.C,, 1-5% D.C., 2-5% D.C., A.C. Voltage: 1:5-7-5-
1-5% A.C. 2:5% A.C. 4% A.C. T

Resistance: 2-20-
200kQ-2M O

. Transistor cotlector
cut-off current 60uA .

Transistor D.C. cur-
rent gain in two

Price complete with pressed
steel carrying case and test
leads. £14-50 £17-50 £14-95

ranges 1
TYPES U4313 & U4313 PROVIDED WITH ANTI-PARALLAX MIRROR SCALES Aceuracy: 2-5% D.C.
4-0% A.C.
TYPE U4324 current ' gain
Power supplies: 4-5V
Sensitivity: 20,0000/V D.C. Ea ery 1980
4,000Q/V A.C. . (Eveready )
D.C. Current: 0-06-0-6-60-600mA-3A Complete with steel carrying case, test
A.C. Current: 0-3-3-30-300mA-3A lead, battery and instruction manual £14-50
D.C. Voltage: 0-6-1-2-3-12-30-60-120-600-1200V
A.C. Voltage: 3-6-15-60-150-300-600-900V
Resistance: 500€2-5-50-500kQ NO OVERLOAD PROTECTION IS
Accuracy: D.C. 2:5%; A.C. 4% (of F.S.D.) INCORPORATED IN THESE INSTRU-
PRICE complete with test leads and fibreboard storage case £14-50 MENTS

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1-25 PER INSTRUMENT

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

3
B SE—ERCLUSVE T0 BVl s
ALLOWS US 10 SELL AT SUCH FA 1L |
QUALITY ITEMS W T BRAun
jgoRpars pdiloniancs and = CLOCKS MODULES FOR 2 METRE RECEIVERS
'specification with units Al
costing 3 times as much! AND TRANSMITTERS, 4 METRE
RECEIVERS, FRONT ENDS, PRODUCT
DETECTORS, FM DISCRIMINATORS,
V.F.O's + CB RECEIVERS (FOR EXPORT)

R. F. PRODUCTS

RALS 5 NORMALLY Ring 6477898 or
3 £24 WITH CASE Write: 19 CHURCH LANE WALLINGTON,

SURREY SM6 TNQ U.K.

ULK PURCHA Interested in V.H.F.?

Send for FREE CATALOGUE

S.TED NUME

62x23x 23

IT’S EASY WHEN YOU KNOW'!

To avoid missing your copy of PRACTICAL WIRELESS—simply complete
this order form and hand It to your newsagent.

ORDER FORM

ol
Modern s!y!ing""w/
MECHANISM inc. assembty] COMPLETE UNIT
AND CASE istructions [P

Send cheque, P.O /M.O.for the cortrect
amount which includes VAT and

P & P or pay by Access ‘Barclaycard
Send name. card number (¢f

applicable) and address to :
FREE ILLUSTRATED

e, B
ROAD, =
LONDON W2 % EQUIPMENT & COMPONENT LIST
TRADE & EXPORT ENQUIRIES W | SAE 91”x64" 124p STAMP

contact MIKE BAKER 01-723 1008

Please reserve/deliver every month one copy of PRACTICAL WIRELESS until
further notice.

L2l Y Baaonon0an600080800a0 00000000400 0000 0006800000608006R00E0R0600 000D

Z.% LT E 6606000 0000a80a066050a000600 00565008 0aaa00 00006000000 Ca 0000

Published on approximately the 7th of each month by TPC Magazines Limited, Westover House, West Quay Road, POOLE, Dorset BH15 1JG, Printed in England by Index Printers, Dunstable, Beds. Sole
Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.; South Africa—Central News Agency Ltd. PracTICAL, WIRELESS i8 sold subject to the following conditions, namely that it shall not,
w1thoqt the_wntten consent of the_I’u:Dlishel:s first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover,
excluding Eire where the selling price is subject to V.A.T. and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or
affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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\DI0 EXCHANGE LTD.

NEW ELECTRONIC MATR KIT

WITH SPECIAL MULTI-BAND V.H.F. TUNER MODULE TO CONSTRUCT. A completely
Solderless Electranic Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc.
Also in the kit: Transistors, Capacitors, Resistors, Pots, Switches, Wire, Sleeving, Knobs, Dials, 57 x 3"
Loudspeaker and Speaker Case, Crystal Earpiece, etc. Also ready wound Coils and Ferrite Rod Aerial.
These are the Projects you can build with the components supplied with the kit, together with compre-
hensive Instruction Manual Pictorial and Circuit Diagrams.

PROJECTS: V.H.F. Tuner Module ¥ A.M. Tuner Moduje 3k M.W. L.W. Diode Radio % Six Transistor
MultiBand V.H.F. Earpiece Radio % One Transistor M.W. L.W. Radio % Two Transistor Metronome with
variable beat control J¢ Three Transistor and Diode Radio M.W. L.W. ¥ Four Transistor Push Pull Amplifier
% Eight Transistor MultiBand V.H.F. Loudspeaker Receiver 9 Variable A.F. Oscillator ¥ Jiffy MultiTester
¥ Four Transistor and Diode M.W. L.W. Radio. % A.F. R.F. Signal Injector % Five Transistor Push Pull
Amplifier % Sensitive Hearing Aid Amplifier ¥ Three Transistor and Diode Short Wave Radio % Signal
Tracer % Three Transistor Push Pull Amplifier % One Transistor Class A Output Stage to drive Loud-
speaker Y Sensitive Transistor Pre-Amp v Transistor Tester % Sensitive Three Transistor-Regenerative
Radio % Four Transistor M.W. L.W. and Diode Tuner ¥ Five Transistor M.W. L.W. Trawler Band
Regenerative Radio ¥ Five Transistor V.H.F. MultiBand Tuner v Three Transistor Code Practice
Oscillator 9 Five Transistor Regenerative Short Wave Radio Y Four Transistor and two Diodes M.W.
L.W. Loudspeaker Radio Y Seven Transistor M.W. L.W.Radio with Loud- £|4 .99 g
speaker Push Pull output ¥ One Transistor ISome Broadecaster. . +P&PL£I-I0

NEW ROAMER TEN MODEL R.K. 3

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

13 TRANSISTORS AND FIVE DIODES. QUALITY 5” x 3” LOUDSPEAKER.

WITH Multiband V.H.F. section covering Mobiles, Aircraft, T.V. Sound, Public Service Band, Local V.H.F.
Stations, etc. and Multiband A.M. section with Airspaced Slow Motion Drive Tuning Capacitor for easier and
accurate tuning, covering MW.lI, M\W.2, L W. Three Short Wave Bands S.W.1, SW.2, SSW.3 and Trawler

Band. Built-in Ferrite Rod Aerial for Medium Wave, Lon

g Wave and Trawler Band, etc., Chrome Plated 7

section Telescopic Aerial, angled and rotatable for peak Short Wave and V.H.F. reception. Push-Pull output
using 600mW Transistors. Gain, Wave-Change and Tone Controls. Plus two Slider Switches. Negative Feed-
back circuit and SPECIAL POWER BOOSTER SOCKET AND RESISTOR, to virtually double gain if required.

Powered by P.P.9—9 volt Battery. X
Complete kit of parts including carrying

strap. L] 4.T9 Lpapeiio

Building Instructions and operating Manuals.

NEW

MODEL
R.K.I

MultiBand A,M. Re-

ceiver. M. W. L. W,

Trawler Band and

Three Short Wave

Bands. Seven Tran-

sistors and Four Diodes. Push

Pull Qutput stage. 5” x 3” Loudspeaker. Internal
Ferrite Rod Aerial. Kitincludes all parts to build
it up including Carrying Strap, Rubber Feet and
ready-drilled Panels. Comprehensive Instruction
Manual for stage by stage construction. Uses £8.9
P.P.9 Nine Volt Battery.

ELECTRONIC
CONSTRUCTION KIT

E.CK.2 Self Contained Muiti-Band
V.H.F. ReceiversKit.

8 transistors and 3 diodes.

Push pull output. 3in. loud-

speaker, gain control, 7 section

chrome plated telescopic aerial

V.H.F. tuning capacitor, re-

sistors, capacitors, transistors,

etc. Will receive T.V. sound, ¥

public service band, aircraft, ot i

+P& P V.H.F. local stations, etc. Operates from a Complete kit of parts
90p 9 volt P.P. 7 battery (not supplied with kit) 27°95 + P& Pand ins. 90p

NEW

MODEL
R.K.2

MW, LW and Air

Band Receiver.

Eight Transistors

and Four Diodes.

3” Loudspeaker,

Telescopic  Aerial,

Internal Ferrite Rod

Aerial. Complete

with Carrying Strap.

and ready-drilled Panels and all

components necessary for construction. A sensitive
Receiver with the additional luxury of an Air Band section to
pick up Aircraft from many miles away. Full Instruction
Manual enables stage by stage construc-

tion. Uses P.P.9 Nine Volit Battery. £9' 99

EDU-KIT MAJOR

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION
KIT
BUILD THESE PROJECTS
WITHOUT SOLDERING
IRON OR SOLDER

@ Batteryless Crystal
@ 5 Transistor Push Pull Radio
Com- Amplifier ® One Transistor Radio
plete . ® 7 Transistor Loud- g 5 Transistor Re.
kit of [ ] a'l:ir_ansutor Earpiece slevaker. Radio MW/ generative Radio
partsin- adio . )
cluding ® Signal Tracer ®5 Transistor Short ®3 Trqnsqs}{o‘;b Re-
construc- @ Signal Injector Wave Radio e eatIve P acle
tien plans ® Transistor Tester ® Electronic ® Audible Continuity
| buildi NPN—PNP Metronome Tester
Total building @ 4 Trarsistor Push Pull @ Electronic Noise @ Sensitive Pre-
costs Amplifier Generator Amplifier

£9 -99 ® 24 Resistors @ 21 Capacitors @ 10 Transistors @ 5”7 x 3” Loudspeaker.

@ Earpiece @ Mica Baseboard @ 3 |2-way Connectors @ 2 Volume Controls
+P&P + P& P and ® 2 Slider Switches @ | Tuning Condenser @ 3 Knobs @ Ready Wound
£1-10 Ins. £1:10 MW/LW/SW Coils ® Ferrite Rod ® 6} yards of wire @ | yard of sleeving, etc.

E.V.6.

Build this

exciting new

design. E.V.6.

6 Transistors

and 2 diodes.

Powered by 9V battery. Ferrite rod 3
aerial. tuning condenser, volume controf, and now
with 3in. loudspeaker. Attractive case with red
speaker grille. Size 9in. x 5%in. X 2%in. approx.
All parts including Case and Plans.

Total Building Costs £5 '95 +P & P and ins. 90p

ALL PRICES INCLUDE VAT

. V.H.F. AIR CONVERTER KIT | To:RADIO EXCHANGE LTD
i Build this converter kit and | 61 A High Street, Bedford MK40 ISA

receive the zircraft band by Tel.: 0234 52367 REG NO. 788372
placing it by the side of a
radio tuned to medium
wave or the VHF
band and operating as
shown in the instructions
supplied free with all parts.
Uses a retractable
chrome plated telescopic
aeriai, gain control, V.H.F,
tuning capacitor, tran-
sistor, etc.
All parts including case
and plans -

£4-95 * ure’

@Callers side entrance “Lavells” Shop.
@®Open 10-1,2.30-4.30 Mon.-Fri. 9-12 Sat.
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100W RMS
STEREO DISCO
A genuine 100W RMS per channel
(Both channels driven) steree disco
with auto fade on microphone, VU meters,
full monitoring and cueing facilities and a
very high quality light show. Complete
eonstruction booklet MES41 price 25p.
Cabinet comes complete with lid and
carrying handles.

T.V, GAME

for only £21-59. Reprint of
construction details 35p.
Add-on rifle kit
only £10-60.

WIDE RANGE
OF COILS & CHOKES
Component section in our
catalogue includes a wide range
of coils, pot cores, ready-wound coils

and chokes from microHenries to
Henries, plus ranges of Denco
coils and i.f. transformers etc.

10 CHANNEL
STERE@ GRAPHIE EQUALISER

A new design with no difficult coils
to wind, but a specification that puts
it in the tep-flight hi-fi elass. All this for
less than £70 including fully punched and
printed metalwork and woodwork. Send
for our component schedule now.

Who says tife Maplin
Full construction details price 40p.

Catalogue's worth having?
“in our ‘musts’ for readers-to-collect Ilst"-fP.E
‘*contalns . . . just about evetything the DIY
} electranics enthusiast requires”’—P.W.
“iprobably the most comprehensive catalogue we havs
ever come across''—E.E.
“*has been carefully prepared and is very well
presented..—R.E.C.
“‘make the job of ordering an easy, t
and enjoyable pastime”’—P.W.
. “Only one word describes_rl{\e publication—superb!i"”
E.T.l.

OVER 60,000 COPIES SQLD DON'T MISS QUT!
SEND 60p NOW .
MAPLIN ELECTRONIC SUPPLIES
P.O. Box 3, RAYLEIGH, ESSEX SS6 SLR
Telephone; Southend (0702) 715155
Shop: 284 London Road,
Westcliff:on-Sea, Essex,
{Closed on Monday)
Telephone: Southend
(0702) 715157

A fascinating TV game kit that plays
football, tennis, squash and practice

ELECTRONIC ORGAN

The only organ you can build in
stages and tailor to your
requirements as you go along—and at
each stage you’'ll have a fully working
instrumentt We haven't got the gimmicks
yet—(they're coming soon) but we have got
the most beautiful sounds—you won’t find
them en any organ less than twige our
price. So get ot MESS50 series leaflets

now! 65p buys the three available so far.

Our bi-menthly
newsletter -keeps
you up to date with
latest guaranteed prices—
our latest special offers—
details of new projects and
new lines. Send 30p for the
next six issues (5p
discount voycher
with each copy).

LS

ol N
& POST THIS COUPON NOW

W 4 FOR YOUR COPY OF OUR

' CATALOGUE PRICE 60p

Please rush me a copy of your 216 page
catalogue. | enclose 60p, but understand
that if | am not completely satisfied | may
return the catalogue to you within 14 days and
have my 60p refunded immediately.
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